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Conep:xanue

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

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

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

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

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

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

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

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

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

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

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

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

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

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

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

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auCIMIUTHHEL pa3padoTaii(a)(u): DoreHT, K.H. XamuaywmHa P.I'. (kadenpa reHeruku, Llentp 6uonoruu u
relarormyeckoro oopasoranus), Raisa.Hamidullina@khfu.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
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 ["0TOB MCHOIB30BATH MOTyUEHHbIE OMOJIOTNYECKHE 3HAHNS Y 3HAHWSI 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:

METOAOJIOTHIO U JIOTUKY 9KOJIOrO-TeHeTUYEeCKOr0 aHAINU3a, UCTIOIb3YEMOro JIJIsl U3yUeHH s MPOIIeCCOB HACEICTBEHHOCTH U
M3MEHYHUBOCTH;

METObl TIOIYJISAIMOHHO-TEHETUIECKOT0 aHaIN3a, KOJIMYECTBEHHON OIIEHKH I'eHeTHYEeCKON N3MEHYMBOCTH M TeHETHYECKOTO
rpy3a B HOIMYJIANUSIX;

0a30BLIE IOAXOABI K OIIPEACJICHUIO B3AaUMOCBA3U T€HETUYECKUX 1 IKOJIOTMUYECKUX ITPOLIECCOB HA BCEX YPOBHAX OpraHU3alluu
KHUBBIX CUCTEM,

pasinyHble 00MIEOUOIOrTYECKIe MOJIENIH, TEOPHU U METOIOIOT UK KOJIOrO-TeHETHIECKUX UCCIIeJOBAHMI;
JoKeH yMeTh:

M3/1araTh 1 KpUTHYECKH aHAJM3UPOBATh MH(OPMALIMIO O BJIMSHUH PA3IUYHBIX 3arPSI3HEHUH U MyTareHHbIX (hakKTOpOB Ha
reHo(pOH]T paCTEeHHH, KUBOTHBIX 1 MUKPOOPTaHU3MOB;

APryMEHTUPOBAHHO U KOMIUJIEKCHO 06C}’)K,l'laTb TEOPETUYECKUEC HpO6H6MI>I 1 IMPUKJTaJHBbIE aCTICKTbL 9KOJIOTHYECKON T€HETUKM.

IPUMEHATH METOJOJIOTUYECKUE pa3pa60T1<1/1 P MOJECJIMPOBAHUU IKOJIOTO-TEHETUIECKHUX ITPOLUECCOB, B T.4. C
HCIIOJIb30BAHUEM COBPEMEHHBIX MOJIEKYJIAPHO-TEHETUYECKUX NHCTPYMEHTOB

OLCHMBATh BJIIMAHUC (paKTOpOB Cpebl Ha HACJIEACTBEHHOCTDb YCJIOBEKA,
I[OIDKGH BJIag€Th:

HaBBIKAMM TECTHPOBAHMUS TEHETUYECKON aKTMBHOCTU (PAKTOPOB OKpPYXKAIOLIEH Cpebl, MIEHTH(PUKAINHA HeraTHBHbIX
(pakTOpOB BHEMIHEW CpeIbl

3HAHUSAMU 00 AHAJIMTUYECKOM, MTPOTHOCTUYECKOM MHCTPYMEHTAPUU U MMTPAKTUYCCKUX BO3MOKHOCTAX 9KOJIOTHYECKON
T'CHCTUKHU.

MIPAKTHYECKUM OITBITOM NPOBEIECHHS METOJOB OLIEHKH KOJIOIMYECKUX PUCKOB M MPOLIESYp TECTUPOBAHMUS TeHETHUECKOH
AKTUBHOCTH (DAaKTOPOB CpEJIb;

HaBBIKAMM F'€HOTOKCUKOJIOTHYECKUX UCCIEA0BAHU, C(OOPMUPOBAHHBIX HA OCHOBE COBPEMEHHBIX KOJIOI0-T€HETUYECKUX
3HAHWI ¥ YMEHUI UX PUMEHATh B IPO(ECCHOHATIBHOMN 1eATETbHOCTH.

JIOJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

-TIPUMEHSATD MOJIy9EeHHBIE TIPH OCBOCHNH AVCLUIUINHBI SKOJIOTO-TeHETUIECKHIE 3HAHMS 1 TOHNMAaHNE 3aKOHOMEPHOCTEH B
poeCcCHOHATILHON e TeJIbHOCTU U B OBITY;

-IIPUMEHATD PA3JIMYHBIE METOJOJIOTUYECKUE NOAXOAbl U JEMOHCTPHUPOBATH HABBIKM JOKA3aTE€JILHOI'O OTBETA Ha BOIIPOCHL
9KOJIOTUYECKOMN I'€HCTUKU,

-[IPpaBUJIbHO (I)OpMyJII/IPOBaTB APryMEHThI, ACJIaTh BbIBOABI U BbIPAKAaTh CBOIO TO3UIUIO B obOnactu MOJIyYE€HHBIX 3HAHWH B
Pa3HbIX CONUATIbHBIX CUCTEMAX

-yMeTb aHAJIM3UPOBATh HAYUYHYIO, YUeOHO-METOMIECKYIO, CIIPABOYHYIO JIUTEPATYPY, U OPHEHTUPOBATHCS B U3y4aeMBbIX
BOIIPOCaXx;

SAEKTPOHHBH
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-CaMOCTOSITEJIbHO COOMPaTh, UHTEPIPETUPOBATh MH(MOPMAIMIO M M3y4aTh MaTepyall [isl JAJIbHEHIIIEro CBOEro pa3BUTHS U
MIPOJOJIKEHUsT O0yUYEHHUSI.

2. Mecro gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

HannHast qucnmruivHa (MOayib) BKModeHa B pasgen "B1.B.JIB.03.01 Jucturummast (MOmysm)" OCHOBHOM MPOodecCHOHATEHON
o6pazosarenbroi nporpammsl 06.04.01 "Bronorus (I'eHeTHKa 1 reHETUYECKHE TEXHOIOTHH)" M OTHOCUTCS K TUCIUILTHAM 10
BeiGOpy uactu OITOIT BO, ¢opmupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM guCHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (0 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcs

OO0111ast TPyIOEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast padota - 32 vaca(oB), B TOM umciie Jekuuu - 10 yaca(oB), mpaktudeckue 3anstust - 10 yaca(oB), 1abopaTopHbie
padoTsl - 12 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocTosTenibHast padoTa - 76 yaca(oB).
KonTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MpOMeKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT C OLIEHKOH B 3 ceMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIs), CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJIHY€CTBA aKaJeMHYeCKHX YaCcOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IVIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThI 0 JUCHHILINHE (MOIYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Paznennl qucuuniuub / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThL| B3I pa-

Bcero | copme | Bcero | cpopme | OoTa

Tema 1. Dkosornyeckast reHETHKA Kak

1. [camocTOsATEeIbHAS M CHHTETHYECKAs HAy4YHasI 3 2 0 2 0 2 0 10
JVCLUIIIMHA.
Tema 2. Tunsl MyTallMOHHON U3MEHUYHUBOCTH U €€

2. [reHeTMYECKNII MOHUTOPUHT 3 2 0 2 0 2 0 16

3 Tema 3. DK0JIOro-reHeTn4ecKre MOJEIN 1 3 2 0 2 0 4 0 10
CUMOMOreHeTHKA

4. Tema 4. I'eHeTHKa yCTOIMUMBOCTHU K (hakTOpam 3 2 0 2 0 2 0 20

OKpYXKaloIlled cpe/ibl

Tema 5. DKosornyeckast reHETUKA YeJOBEKa

1Toro 10 0 10 0 12 0 76

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. DKoJioruyeckasi reHeTHKA KaK CAMOCTOSATEeJbHAsI H CHHTETHY e CKast HAy4YHas TUCIUHILIHHA.,

Oo61mas cTpyKTypa, cepa UHTEPECOB M METO/Ibl IKOJIOTUYECKOI T€HETUKHU: TeHETHYECKUE TI0/IXO/Ibl, THITbI KOJIOTUUECKHX
OTHOILEHHI (CMHIKOJIOTHS, ayTIKOJIOTHs), MUIIEBbIE 1lenH. [ eHeTHUeCKnil KOHTPOJIb PU3HAKOB. BinsiHMe pa3iuyuHbIX
(bakTOpoB Ha reHeTHYecKUe Tporiecchl. EcTecTBeHHbIE M aHTPOIOreHHbIE (DAKTOPBI OKpYsKalolIel cpeibl. MeTopl
reHeTHYECKOro aHaIn3a, B3aMMOJIEHCTBIE 3JIEMEHTAPHBIX ITPU3HAKOB U (DaKTOPOB OKpYyXaiomien cpeabl. [ eHeTnueckue
NIPOLIECCHI B MOMYJISALMSAX U ee CTpyKTypa. ['eHodoH 1 mosmmMopdusm nomysiiuu. M3menenue reHodoHIa NOMyJIsUs Kak
pe3yJibTaT HapylIeH!sI TeHETUYECKOTr0 PaBHOBECH S MEK/ly MyTallMOHHBIM IpolieccoM U otoopoM. Llesb, 3agaum u cxemsl
reHeTHYEeCKOro MOHUTOPUHIa. ['eHeTHUeCKnil MOHUTOPUHT IPUPOAHBIX MOy isiuid. [ToHsATHE reHeTHYecKoro rpysa B
nonyasusx. Kpurepuu u kosmuecTBeHHas1 OLIEHKA FeHETHYECKOrO PHCKa.

Tema 2. Tunsl MyTaI(I/IOHHOﬁ H3MEHYUBOCTH U €€ reHeTHuye CKHil MOHUTOPHHI

3AE
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MyTaumoHHast U3MEHUYMBOCTD U (PaKTOPBI MyTareHe3a. Tpu OCHOBHBIX IIEpHO/A U3Y4EHHs MyTallMOHHOTr O npouecca. Teopus
mytauuii I'. le-®dpusa, Teopus "npucyTcTBUA-oTcyTcTBUA" V. BarcoHa. OTKpBITHE pauallMOHHOTO U XUMUYECKOrO
MmytareHe3a. Knaccudpukanuys tunos MyTtanuid. MonekysisipHble MEXaHU3Mbl BOSHUKHOBEHMSI MyTalli, pEKOMOMHOTEHE3,
nHIyKIMs penaparusHoro cuatesa JHK. Tumbl kiaccudukanmii MyTalyii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. OIHOKN
PeTUIMKaNUY, pernapanyi 1 peKOMOMHAIMK KaK TIPMYMHa BO3HUKHOBeHUs1 MyTaumid. Kinaccndukanus myrareHoB. CIIOHTaHHBIR
Y MHAYLMPOBaHHBI MyTareHe3. CLIOHTaHHbIE M UHIYLIMPOBAaHHBIE MyTalluy B IPUPOAHBIX MOMYJIALUAX - CXOACTBO U pa3InyHus,
POJIb B 3BOTIOIMKU. YacToTa CIIOHTAaHHOTO MYTHPOBaHMsl. MyTaOuJIbHbIE TeHBI U TeHBI-MYTaTOPbl. AJJaNITUBHAS LIEHHOCTD
€cTeCTBEHHbIX MyTauuid. Puznueckre GakTopsl MyTareHe3a. OCOOEHHOCTH 1 3aKOHOMEPHOCTH paJJUallMOHHOTO MyTareHesa.
Tunsl u3nyyeHuil ¥ 1030Bble 3aBUCUMOCTU. IToHATHA: 032, MOIHOCTD, opor A03bl. [IpuHIMI nonaganus u Teopus
"murrenn". OJHOyJapHOCTb U GECTIOPOrOBOCTh JAENCTBHS. | eHeTHUecKne MoCIeICTBIS KPYITHBIX TPOM3BOJICTBEHHBIX aBapHH,
SIIEPHBIX MCTBITaHUH, KaTacTpod (Xupocuma u Haracaku, Toukuii nosmrod, YepHoOsuth, Ce30B0 U T.1.). XUMHUECKUe
(bakTopsl MyTarene3a. OcOOEHHOCTH M PacIIpOCTPAaHEHHOCTh XUMHUYeCKOro MyrtareHe3a. Cynepmytaretsl. [Ipomyrarenst. Turst
XMMUYECKUX MyTareHOB: aHAJIOTM a30TUCTBIX OCHOBAHUIL, OKMCIUTEIN U BOCCTAHOBUTEIH, AJIKUIUPYIOIIUE COEAVHEHN,
aKpUIMHOBBIE KpacuTenu. bruonorndeckue hakTopsl MyTareHe3a. Bupychl, 6akrepun, MUKOTOKCHHBI Kak (pakTophl
HHIYyLIUPOBAHHOTO MyTareHe3a. BiausaHue BakuyHauumil. I'pynisl pucka B IPOMBIIIJIEHHOCTH, CEJILCKOM XO35IICTBE, MEIULIMHE,
KOMIIOHEHTAaX MUILIY. DKOJIOro-reHeTHYeCKe OCHOBBI HUCTIOJIb30BAHMUS CIIOHTAHHBIX M MHYLIMPOBAaHHBIX MYTALIMi1 B CEJIEKLIUU.

Tema 3. DKoJIOro-reHeTHYECKHE MOIEJH U CHMOMOreHeTHKA

CoBpeMeHHbIe IPUHIMIIBL M e pa3pab0TKX IKOJIOrO-TeHETUIECKMX Mojieneil. MI3BecTHbIe Ha CeroHSIIIHUN JeHb MOJENH, UX
(byHmameHTaNbHAA ¥ IPAaKTUYECKasd BaXKHOCTb. DKOJIOTO-TeHETHUECKAsl MOJIENIb PACTEHUE-IPO30(HIa 1 3alllUTa pacTeHU.
BzanmMooTtHoImeHne TMNa "MpoayLeHT-IIoTpeOnTeNb" Ha MPUMEpe WISHUCTOHOTUX U BBICIIMX PACTEHUH.

Hcropust 1 coBpeMeHHOe MpeICTABICHNEe O CAMOMOTUYECKUX OTHOIIEHUX. | eHeTHyecKkast OCHOBA CUMOMOTHYECKUX
OTHOIIICHHI 1 UX POJib B 9BoToIMK. Teopust sHnocumouorenesa JI.Maprenuc. Posib 3HI0CUMOMOTUYECKUX OTHOIICHHI B
BO3HHKHOBEHUHM YKApHOTHUYECKOH Ki1eTku. COBpeMEHHbIN B3I HA CHMOMOTHYECKHE OTHOIISHUS: ONpeesieHue,
MHOroo0pasue CUMOMOTHUYECKHIX CUCTEM, UX 3HaYeHHe. DTarlbl B3aMMOJIEHCTBHS MEX/y PACTEHHEM U OaKTepuen.
I'eHeTryecKkue OCHOBBI OOOOBO-PH300UATILHOrO cuMOM03a. MUKOpH3a: CMMOMO3 MEX/1y pacTeHUs MU U rpudamu. PasnuyHbie
THIBI MUKOPU3. OCOOEHHOCTH CTPOEHHS apOyCKYJISAPHON M SKTOMUKOPHU3BL. VI3MeHeHe reHHOM SKCIIPECCUH TPH
MHKOPH3000pa30BaHIU. DHIOCHMONO3 Y )KHUBOTHBIX. MUKPOOPraHU3MBI, 3aCeNSIOIe KUIIEYHNK 1 BHY TPUKJIETOUHBIE
CHUMOHMOTHYECKHE MUKPOOPTaHU3MBI, OAKTEPHOLIUTHI - KJIETKA HACEKOMOT0, 3ace/IeHHble MUKPOOPraHU3MaMH, CTPOCHHE,
JIOKaJIM3aLys B OpraHu3Me HaceKoMbIX. OcoOble YCIOBUS KOIBOJIOLMY FTEHOMOB CHMOMOTUYECKUX MUKPOOPTaHU3MOB
HACEKOMBIX.

Tema 4. I'eHeTHKa yCTONYNBOCTH K (PAKTOPaM OKPYKalomieil cpeabl

I'eHeTMYeCKME MEXaHU3MBI, OITPEAEIISIONINE YCTONINBOCTh OPraHN3MOB K (hakTopaM cpeipl. OCHOBHBIE MOOKEHHS TEHETUKA
ycroiunBocTy. [ToHsATHE O (hakTOpax OKpyskamomiei cpebl. KceHOOMOTHKN 1 MeXaHU3MBI, YCTOWYMBOCTH K HAM Ha ITpUMepe
HACEKOMBIX.

Lenp, 3a7a4u ¥ METObI TEHETUYECKON TOKCHKOJIOTUH. TOKCUTeHOMUKA U NPeJCTaB/IeHUe O TeHeTUYECKU aKTUBHBIX (DaKTOpax.
HacnenctBeHHBIN MOTMMOP(U3M B MOMYIANMAX YEJIOBEKA U €r0 pojb B ONPEIENEHUN YyBCTBUTEIBHOCTH K TeHOTOKCUKAHTAM.
JlenenMoHHbI M OJHOHYKJIEOTHUIHBIN nonmuMopdu3Mbl. ['eHsl 6notpanchopmariv kceHoouoTrkoB. I'ensl penapanun JHK u
KOHTPOJISI KJIETOYHOTO LIMKJIA. | eHeTueckne nocaeJCTBUSA 3arpsI3HeHNs OK Py Kalolel cpeibl (PU3NYECKUMU U XMMUYECKUMU
MyTareHaMH.

dapmakoreHeTuka HyTpureHoMuka. [IpobiemMa OlleHKM pa3iMinii MHIMBULYATbHBIX PEAKIMiA HA JIEKAPCTBEHHBIE IIPEapaThl.
I'enernueckuii momMMopU3M, aCCOLMMPOBAHHBINA C BApPhUPYOIIMMI OTBETAMH HA JIEKApPCTBA.

Buoxumuyeckast ”HIMBUIYaJIBHOCTh KaK OTBETHASI peaKlvsi OpraHu3Ma Ha BO3/ICHCTBUS cpelbl. DKOreHeTHUECKIe
NaTOJIOTMYECKUE peakiuu Ha (pbaKTophl cpeapl. MccienoBaHe reHoB "BHEIHe! cpeipl” U KOHLIENIYs TeHETUYECKOro Macrnopra.

Tema 5. kogornyeckas reHeTHKa 9eJIOBeKa

[MaTonornyeckre MposiBJIeHUs] SKCIPECCHU I'eHOB Ha crielnpuyecKie (pakTopbl Cpebl, SKOTeHETUUECKIE OO0JIE3HU.
KanneporeHsl - xumuyeckue, OMoJIornyeckue 1 (pu3nyeckue areHThl, BEI3bIBAIOIIME pa3BUTHe paka. [IpuponHsie 1
AHTPOIIOT€HHbIE UCTOUHUKM KaHLIEpOreHoB. Pa3ieieHne KaHIepOreHHBIX BELIECTB 110 CTENIEHH MX ONacHOCTH AJIs YeJIOBEKa.
OCHOBHbIE XMMHUECKHE KAHIIEPOTeHBI M MEXaHU3M UX JIEUCTBUS. DTallbl XUMUYECKOTo KaHIeporeHesa. [Iporieccsl perapanuu
1 ux nedekTsl. ['eHeTndeckmii momumMopgu3M (pepMeHTOB MeTadoIM3Ma KaHIIeporeHoB 1 BocctaHoBieHus JJHK.

buosnornyeckue u MeIUIIMHCKUE TTOCIEICTBUSA WHAYIHUPOBAHHOI'O MyTareHesa B IOIYJIANUAX YEJIOBEKaA. [ToBblmieHUE YaCTOTHI
3JIOKaYE€CTBECHHBIX HOBOO6pa3OBaHHﬁ, HaCJICACTBEHHBIX HaTOJ’[OFHﬁ, BPOXICHHBIX [TOPOKOB Pa3BUTHUs, CHUKEHUE HOPMbI
pe€aKku 1 UMMYHHUTETA YEJIOBEKA.

AntumyrareHes. I[IpoTekTopbl MyTanuii eCTeCTBEHHOTO ITPOUCXOXKACHNSL. AHTUMYTareHsl Kak (pakTophl, yMEHbIIAOIIHe
ommoOku perumkanuy u penapanuu JHK. Iucmyrarensl. THHONTOPH METaOOTMIECKON aK THBAITUH.

I'eHeTMYECKNI A MOHUTOPHHT U OMOJIOTMYECKUE TECT-00bEKTHI IS BBISIBJIEHNS MyTareHOB: MUKPOOPTaHU3MBI, T'PUOBI, pacTeHus,
HAaCceKOMbIe, KJIETKH MJIEKONHUTAOIIKX in vitro 1 in vivo. KyJIbTypsI KJIETOK YeoBeKa.

TecT-cuctemsl 1151 BHISIBIICHUS MyTareHOB. CKpUHUHTOBBIE OaKTepHUATbHBIE TECTHL: TecT DiiMca, SOS-xpoMoTecT.
[uToreHeTrueckrie METOIBL: BHISIBJIEHHE XPOMOCOMHBIX abepparivii, 0OMEHOB CECTPHHCKUX XPOMATHI, MUKPOSIIEP.
HUcnoms3oanue FISH-TexHOMOTMY B OMOTECTHpOBaHMH. MeTo KOoMeT.
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OHKOreHHble BUpychl. MexaHu3Mbl BUPYC-OMOCPEAOBAHHOM TpaHcGOopMaliK KJIETOK, KaHLIepOreHHbIN a(pdekT. MexaHnu3Mbl
3aIIUTHI KJIETKU OT MOTEHIIUATIBbHBIX OMYXO0JEPOAHbIX BUPYCOB. OlleHKa FeHETUYEeCKOTO pUCKa Ha MOIYJISILMHU YeI0BeKa.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThI 00yJaIOMMXCs M0
JUCHUIUINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HemocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYalomMXCs BKIIOYAET KaK ITOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKPETUIeHNE 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIHHE.

OpraHu3aiysi CaMOCTOSITETIHON padoThl 00y UAIOIIMXCS perJlaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3aluK U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTe/IbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAK/IEH IPUKa30M
MuHucTepcTBa HayKu U BhIciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Oeneparmm Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/IeHII "

VYcraB (eepanbHOro rocyIapcTBeHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacropsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHAaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/T OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUILTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKa IPUMEHEHUS W TIPOIIEAYPHI OIIEHIUBAHUS JITS KJKIOTO OIEHOYHOTO CPE/ICTBA;
- KpUTEpHHU OLIEHWBAHUS [JTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeAbABIIAEMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHUA pas3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK nmporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIMIUIMHBL (MOJIYJIs) TPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlntepartypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHWH 3aKTI0YeHHBIX KPY moroBopos ¢
MPaBOO0JIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaronuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIAMHK TI0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [ApOJisi OT
JIMYHOTO KabuHeTa B cucteMe "DieKTPOHHbIH yHUBepcuTeT" . [Ipy HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOHUTENFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4arolierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHIUILINHY.

[epeueHb OCHOBHOI M IOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JJIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusioxennu 2 k pabovel mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIagaTe sIMU €K TPOHHBIX M3/IaHWI U IPY N3MEHEHNH KOMIUTeKToBaHus (poHnoB HayuHoi 6udmmorexn KOV,
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8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Merto/p! U3ydeHHs] MyTareHHOCTH (PaKTOPOB OKpY Kalolel cpesl - http://abilev.narod.ru/factor.htm

MyTareHsl ¥ KaHueporeHsl - http://abilev.narod.ru/mutagen.htm

9KOJIOTHYECKasi FeHeTHKa - https://journals.eco-vector.com/ecolgenet

SKoJsiornueckas reHeTuka. JKoreHeTndeckre 3adoneBanus - https://scienceforum.ru/2018/article/201800858

DjekTpoHHast 6GubIMoTeka 0Opa3oBaTeNbHbIX pecypcoB - http://elib.oreluniver.ru/

9. MeToauuecKne YKa3aHUA 1A 00YUAIOMMXCSA 10 0CBOESHUIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeTO)_II/l‘IECKI/le PE€KOMeHaanuun

JIEKLIAN

ITpy M3yyeHnn JUCIMIUIMHBL HEOOXOAUMO BHUMATEIBHO MPOCIYIIATD JIEKLHIO IO KaXI0H TeMe, TPOYNUTATh
PEKOMEH/IOBAaHHYIO JINTEPATYPy ¥ COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX NOJIOKEHHUI, TEPMUHOB, CBEJCHUH,
TpeOYIOLIMX 3aIOMUHAHUS U SIBJISIOLIMXCS] OCHOBOIOJIATAIOIMMU B 9TOW TEMe AJIsi OCBOSHHUSI MOCIIEAYIOINX TeEM
Kypca. 17151 pacipeHus 3HaHus 110 JUCIUIUIMHE PEKOMEHIYeTCsl UCIIOIb30BaTh VIHTepHET-pecypehl; MPOBOAUTD
MOVCKH B Pa3JIMYHBIX CUCTEMAX M MCIOJIb30BaTh MaTepUasIbl CAliTOB, PEKOMEHIOBAHHBIX ITPEIOAABATEIIEM.
Martepual, 3aKOHCIIEKTHPOBAHHBIE HA JIEKIMAX, HEOOXOIMMO Pery IsipHO IpopadaThiBaTh M AOTIOIHSITH
CBEICHUSIMU U3 APYTUX UCTOYHHUKOB JIMUTEPATYPBI, IPEICTABICHHBIX HE TOJBKO B IPOrpaMMe AUCLUIIINHEL, HO U B
MIePUOANYECKUX M3aHMsX. PaboTa Hajt IEKIMOHHOM TeMOol 3aBepIlaeTcsi pa300poM IPUMEPOB U PelieHHEM
TeHETUYECKUX 33/1a4, IPUBEJCHHBIX B YUEOHUKAX WJIM MPEUIOKEHHBIX MTperogaBartesieM, 10 MOJTHOTO UX
nonuManusi. Ecim nocie paGoThl Hasi TeMON OCTAHYTCsI HESICHbIE BOIIPOCHI, TO HEOOXOIMMO 3aJaTh UX
MIPEerno/aBaTeio Ha OUYEPEIHON JIEKLIUH.

IMPaKTUYCCKHUEC
3aHATUA

[IpakTUyeckue 3aHATUA He AyOIUPYIOT JIEKIIUH, a COACPKAT MaTEPHAI, TIO3BOJISIONIHIA PA3BUTh Y CTYJICHTOB
JIOTMKY T€HETUYECKOTO MBIILIEHUS], UCTIOIb30BaTh TEOPETUUECKUE 3HAHUS B PEIIIEHUH SKOJIOrMYECKUX 3a7au.
PaboTa Ha MpaKTUYECKUX 3aHATUSX BEJETCS B TETPasAX. B Xo/e 3aHATHS CTYJICHT IOJKEH BHITIOJHUTH BCe
NpeJIoKEHHbIE 3a/IaHMS.

[pakTyeckue 3aHATUA 6A3UPYIOTCA HA MaTepHae, pACCMOTPEHHOM Ha JICKIUSIX W U3yYaeMOM CTYIEHTOM
camocTosiTeibHO. OCHOBHBIM TpeOOBaHUEM TOBBIIIEHHS KAUeCTBA YCBOCHUS MaTepralia CTYICHTAMHU SIBJISIETCSI
00s13aTelTbHasT TOATOTOBKA K KaXJOMY MPAKTHYECKOMY 3aHATHIO. [IJIs TOro He0OXOIUMO Tepe] ayAUTOPHBIMU
3aHATUSAMU O3HAKOMUTBCS C BOIPOCAMHU 151 CAMOKOHTPOJISI M C COOTBETCTBYIONIMMU JIUTEPATYPHBIMU
HUCTOYHUKAMHU.

OO6yuarnmuiics Ha MPAKTUIECKUX 3aHATHSIX BHITOJHSIET CIICIMATbHbIEe 3aJaHus, KOTOPhIC HAIleJICHbI Ha BIIaJeHUe
MaTepHasIoM IO TeMe 3aHATHsI, TPUOOPETeHNe aHATTUTHUECKUX CIIOCOOHOCTEH, BlIaJIcHUe METOIaMH, YMEHUSIMUA 1
HaBBIKAMH, HEOOXOIMMBIMU TSI OCBOCHUS TUCIIUIUIMHBL. Pab0oTa Ha 3aHATHUSIX TIPOBOAUTCS B BUJIE
MO/IEJIMPOBAHUSI CUTYAIIMOHHBIX 33/IaHUI, B X0/1e KOTOPbIX CTYJEHTHI IEMOHCTPUPYIOT MOTy4YEHHbIE HABBIKU U
KOMITETEHIIUH.

B kauectBe Tekyieil opMbl KOHTPOJISI 3HAHUI O HOBOM, a TaKKe O MPOIIECHHOM MaTepualie Ha MPaKTUYeCKOM
3aHSITUM UCTIOJIb3YyeTCs Oecea U/Win TUCKYCCUS Ha 3a/IaHHbIe TEMBI, THOO KOHKpPETHBIe BOMPOckl. Harpumep,

. KakoBa onacHOCTh UCIIBITAHUS SIIEPHOTO OPYKUSI C TIO3UIIUI TEHETUKU?

. I'ne mbI cTasikuBaeMcsi ¢ TeHETUYECKOW TOKCUKOJIOruei ?

. Kakue ¢pakTopbl reHETUUECKOM OMaCHOCTH BaM U3BECTHbI?

. UTo TaKkoe reHeTHyecKas akTUBHOCTh (DaKTOPOB OKpYKalolien cpebl?

. Kakue tecT-cucteMsl /17151 UCTILITAHUS] TEHETUYECKON aKTUBHOCTA XUMUYECKUX COEIMHEHUI BaM U3BECTHbI?

. KakoBa cBs13b MeX /1y MyTareHHbIM M KaHIIEPOT€HHBIM JIEHCTBUEM I'€HETUUECKU AKTUBHbIX BEILIECTB?

. Uro Takoe MeTaboJmuecKasi aKTUBAIIUSL TPOMYTareHOB?

. [ouemy yacToTa peKOMOWHAIIUY UCTIONIb3YETCs KaK OJIUH U3 TIOKa3aTelield TeHeTHIECKON OMacHOCTH ?

. HecmoTpst Ha MHOroOOpa3ue TecT-CUCTEM, B OOJIBINIMHCTBE U3 HUX TeHETUIEeCKast aKTHBHOCTh BEIIECTB
AQHAIM3UPYETCS M0 Pe3YJIbTATY BIMSHUS HA HECKOJILKO OCHOBHBIX MTPOLECCOB, MPOUCXOISAIIMX B KJieTke. UTo 310
3a MPOLECChl?

10. OxapakTepu3syiite KpaTKo MOHSTHE aHTUMYTareHe3?

11. Ha kakux 3Tanax BO3MOXHO BMEUIATEIbCTBO B MyTAIIIOHHBIH MPOLIECC, U3MEHSIOIIEE ero pe3yibTaThl?

ITo OKOHYaHUM MPAKTUYECKOTO 3aHATUS TETPAb C BBIIIOJHEHHBIMU 33/IaHUSIMU CIIAETCS MIPEToIaBaTelNio.

OO0 JINWN B~ W~
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

JIJ1s1 yCTEIHOTOo BBIMOJHEHUsT pabOT 00YYAIOIIHeCs JOKHBI CTPOTO CJIEI0BATh HHCTPYKIIUSAM
MPEro/iaBaTeJisi, U BBITIOJHATh OMEPAIIMU CTPOTO 1O BBIIAHHBIM 3aJIAaHUAM U MPpoToKoyiaM. Kakaas tema
COIEPKUT TEOPETUUECKOE OIMMCAHKE U KPATKYIO XapaKTEePHCTUKY, Ha3HaYeHHue MeToa, HauboJee
BaXHbIE aCIEKTHI €r0 MPAKTUUECKOTO MCIIOJIb30BaAHUS, IeJIEBOE Ha3HAUEHHE HEOOXOIUMBIX

PEAKTUBOB U 000PYIOBaHMSI, TOJAPOOHOE MOCIEA0BATEILHOE ONMCAHNE CTaqUi Ta00PATOPHBIX
oreparii. B koHIle 3aHATHAS He0OX0AUMO 0(POPMUTH JTAOOPATOPHYIO PAadOTY Ha OYMaKHOM HOCHUTEJIe

C OMUCAHUEM I pabOThl, METOMKH U MOTyYEHHBIX PE3YIbTATOR

CaMOCTOsI-
TenbHas paboTa

CamocrositeNbHasi paboTa SIBJISIETCS OIHOM U3 HarOoJiee POAYKTUBHBIX (hOpM 00pa30BATENILHON U
TIO3HABATEJIbHOM eSTebHOCTH CTYAEHTa B IEPUOA OOyIeHHSI.

Jns peanm3zanyy ciocoGHocTel 1 6oJiee TITyOOKOro OCBOSHHS AUCLMIUIMHBI TPELYCMOTPEHbI TeKyIast 1
poOJIEMHO - OPUEHTHPOBaHHAS CaMOCTOsITeNNbHAs paboTa. Tekyias paboTa O OCBOSHHIO THCHUIIINHBL,
HarpapJieHHas Ha yriiyOJleHUe M 3aKperuleHre 3HAaH!H CTyJeHTa, pa3BUTHE IPAKTHYECKUX YMEHUI BKIIIOYAeT:

- paboTy C JIEKIIMOHHBIM MATEPHAJIOM, TIOUCK U 0030p JIMTEPATYPhl U NEKTPOHHBIX NCTOYHUKOB MH(OPMALIIH 110
WHIWBHAYAILHOMY 3a[JaHHIO;

- OIIEPEKAIONIYI0 CAMOCTOSITEIILHYIO PadoTy;

-M3y4eHHEe TeM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO IIPOPaOOTKY;

- TIOJTOTOBKY K IPAKTHYECKHUM 3aHSATHAM M SK3aMEHY.

TBopueckas MpoOJIeMHO-OpUEHTHPOBaHHAs paboTa, peLycMaTpUBaeT:

- QHAJIM3 HAaYYHBIX ITyOJIMKALHI 110 TEeMATHKe, ONPEe/ie/IEeHHON MPEroaBaTeeM;

- TIOMCK, aHAJIU3, CTPYKTYPUPOBAHKE U MTPE3SHTALMIO MH(DOPMALIUH 1O TeMe 3aHATHIA;

- yriryGJIeHHOE U3YYeHHe BOIIPOCOB 0 TEMATHKE MPAaKTUIECKUX padoT.

JMciuIMHA HachleHa OOJBIIMM KOJIMYECTBOM CITEHMAIbHBIX TEHETHUECKUX OIpeeIeHui 1 TepMHUHOB. [ ux
YCBOEHHSI HEOOXOAMMO BBITHCATh HE3HAKOMbBIE TeHETHYECKHE TEPMHHBI B CJIOBAPb TEPMUHOB U IaTh UM
nozipoOHoe oObsicHeHue. [laee ciemyer mpopaboTaTh OTAEIbHBIE BOIIPOCH 110 NPEAIOKEHHBIM HCTOYHUKAM
JuTeparypsl. I1py MOAroTOBKE K MPAKTHYECKUM 3aHSATHSIM, YCTHOMY OIPOCY U MPOBEPOYHBIM paboTaM
o0yyJaoImics B 00513aTeJIbHOM ITOPSIKE CAMOCTOSITENIBHO M3yYaeT TEOPETHYECKUI MaTepuasl B COOTBETCTBHH C
NepeYHeM OCHOBHOH U IOTIOTHUTENBHON y4eOHOM JIMTepaTyphl, ¢ UCIIONIb30BaHUEeM Internet-pecypcos,
MH(POPMAIIMOHHBIX 0a3, METOJMIECKUX Pa3padOTOK.

KoHTponb 32 caMocTosATeNIbHOI paboTON MPOBOAUTCS B BUAE BHICTYIUICHUS C HAYYHBIMH JOKJIa1aMH Ha
MIPaKTUYECKUX 3aHATHAX (BbLAENAETCS 15 MUH. B COOTBETCTBYIOLIEH TeMe 3aHATHS ), KOJUIOKBUYMa 1 IMCbMEHHBIX
IIOMAIITHUX 3aJaHNM.

3a4eT C OLEHKOM

IToaroToBka K 3a4eTy SIBJISIETCS 3aKTIOYUTETLHBIM TAIIOM U3YUeHUsl AUCUUILTUHBI U SIBJISIETCSI CPEACTBOM
TEeKyIIero KoHTpoJisi. [Ipu MoAroToBKe K 3a4eTy HeoOXOMMO ONMUPAThCs, TIPEK/Ie BCETro, Ha JIEKIIUH, a TaKXkKe Ha
HCTOYHHKH, KOTOpPBIE pa30OUpPaIMCh HAa MPAKTUIECKUX 3aHATHSIX B TedueHHe ceMecTpa. [loaroroBka k 3auety
BKJIIOYAET B ceOsi: MpopabOTKy OCHOBHBIX BOIIPOCOB Kypca; YTeHHE OCHOBHOM U JIOTIOJTHUTEIBHOU JIMTePATYPhI TIO
TeMaM Kypca; ImojI00p IPUMEpOB U3 MPAKTUKH, WJLUTIOCTPUPYIOIIUX TEOPETHUSCKUI MaTepuall Kypca,
CUCTEMATU3AIIMIO U KOHKPETU3AIIUIO OCHOBHBIX TIOHATUH TUCIUILIMHBL; COCTABJIEHUE TIPUMEPHOTO IJ1aHa WK
KOHCIIEKTa OTBETa Ha BOIIPOCHI K 3a4eTy. B mpoliecce MOArOTOBKU K 3a4€TY BBISBIISIOTCS] BOIIPOCHI, 110 KOTOPHIM
HET YBEPEHHOCTHU B OTBETE JIMOO OTBET CTY/ACHTY He siceH. [JaHHbIe BOIPOCH MOXHO YTOUYHUTH Y MPEToJaBaTelis
Ha KOHCYJIbTAllX, KOTOpasi MPOBOJUTCS Mepe]] 3aU4eTOM.

Js sydineil 3aoOMHUHAEMOCTH MaTepuall caedyeT paclookUTh BECh COTIaCHO BonpocaM. MOXXHO MOArOTOBUTh
MUHUKOHCIIEKTHI TIO Ka3KI0MY U3 BOIPOCOB, HO UCIOJIb30BATh X HA 9K3aMeHe KaTeropuuecku 3amnpeiieHo. [Ipu
OTBETe Ha BOIPOCH OUJIeTa YUUTHIBAIOTCS:

-TPaMOTHOCTD U JIOTHUECKasi CTPYKTYpa OTBETa Ha BOMPOCHI;

-yMeHHe ONepupoBaTh CHEeUATbHBIMU TEPMUHAMU;

-YMEHHE UCIIOJIb30BaTh B OTBETE JIOTIOJHUTEITBHBIA U CAMOCTOSATENILHO MPOPAOOTaHHBINA MaTepHUal,

-YMEHHUEe WTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHNS TPAKTUIECKUM MaTepHaJIoM;

- MOHUMAaHUe MPUKJIAJIHBIX ACMIEKTOB UCIIOJIL30BAHUS SKOJIOTUIECKON TeHETUKU.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMponecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILITIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIMOHHBIX CITPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)
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IIporpamma gucuurivab "IKoaorudeckas reaetrka'; 06.04.01 "Buomorug".
;

MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).
KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

12. CpeacrBa ajlantanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0ONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl 1 TEXHOJIOTMH, 06)161"1310]].[146
BOCHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCUU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoO0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TSI Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MNPEAYyCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIIPUHUMATD OJHY M TY ke MH(OPMAaIHIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHE MTPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (DOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Jyis Tiepeaadyr MHGOpMaIi, OPraHU3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI 151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTHI UL OpraHnu3atn (1)OpM TEKYyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYaIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIMH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOM MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAUMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENIBHOCTY BBICTYIUIEHUST 00YYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasiienuio 06.04.01
"Buosnorusa" u Marucrepckoil mporpamme "I'eHeTHKa U reHETUYECKUE TEXHOIOTHH .
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Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IIporpamma gucuurivab "IKoaorudeckas reaetrka'; 06.04.01 "Buomorug".
;

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.03.01 Bxonozuueckas zenemuxa

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

Hanpasnenue noarorosku: 06.04.01 - buonorus
IIpocuss noaroroBku: I'eHeTHKA M TeHETUYECKUE TEXHOIOTHUH

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Dxosornueckas reHetuka : yueobHoe nocodue / D. M. I'mposa, 3. 1. Borotoea, M. M. Burryega [u ap.]. - Hanpuuk : KBI'Y,
2018. - 102 c. - Tekcr : aneKTpoHHbIN // JIaHb : 37eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.Janbook.com/book/170814 (narta o6pamienus:: 05.02.2025). - Pesxum noctyna: 1uist aBTOpU3. MOJIb30BaTENeH.

2. Jlumxuesa, H. 11. Dxonoruueckas reneruka : yuebHoe nocoodue / H. 1. Jlumxuena, H. T. Onkopoga. - Dnucra : KI'Y, 2015.
- 78 c. - Tekcr : anekTpoHHbIi // JlaHb : 371eKTpoHHO-0MOMOTeuHast cuctema. - URL: https://e.lanbook.com/book/300173 (nata
obpamenus: 05.02.2025). - Pexxum noctyna: [uist aBTOPU3. MOJIb30BATENCH.

3. Manaxoga, O. A. Dxosorus yenoBeka : yueoHoe nocooue / O. A. Manaxosa, JI. I1. Tuunomenosa. - Camapa : Cam['AY,
2024. - 123 c. - ISBN 978-5-88575-761-4. - Tekcr : anekTpoHHblIi // JaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/440261 (nata obpamenus: 05.02.2025). - Pexxum octyna: Juist aBTOpU3. TOJIb30BATEIIECH.

[lonoJsHATEILHAS JUTEpPATYypa:

1. DroJorudeckas v MpoIOBOIBLCTBEHHAS O30MacHOCTS : yueOHoe nocooue / P. . Aiizman, M. B. Namswmm, C. B. [etpos, A.
H. I'epacés. - Mocksa : UTHOPA-M, 2024. - 240 c. - (Boicee obpazopanue: bakanaspuar). - ISBN 978-5-16-010973-2. -
Texkcr : anektpoHHsbid. - URL: https://znanium.ru/catalog/product/2096328 (nara obpamenus: 05.02.2025). - Pexum nocryna:
TIO TTOJITINCKE.

2. HakBacuna, M. A. I30paHHbIe JIEKIMK 1O OUOJIOTUH : yueOHO-MeToauueckoe nmocodue / M. A. HakBacuHa. - Boponex :
BI'Y, 2016. - 97 c. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMOIMoTeHas cuctema. - URL:
https://e.lanbook.com/book/165289 (nata obpamenus: 05.02.2025). - Pexxum ocTymna: Uist aBTOpU3. TOJIb30BATEIICH.

3. JIabopaTopHbIi MPaKTHKYM IO 9KOJIOTUYECKOH reHeTHke : yueOHoe rmocodue / B. H. Kanaes, M. H. Hazaposa, A. B.
JlaBnmHCkuit [ ap.]. - Boponex : BI'Y, 2012. - 110 c. - Tekcr : anekTpoHHBIi // JIaHb : 971€KTPOHHO-OMOINOTEHAas! CHCTEMA. -
URL: https://e.lanbook.com/book/357833 (mata o6parmenus: 05.02.2025). - Pexxum goctyna: 1j1sl aBTOpH3. TOJTb30BaTENIeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.03.01 Bxonozuueckas zenemuxa

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

Ipodunb noxroroBku: I'eHeTKa ¥ reHETUYECKHEe TEXHOJIOTUN

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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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