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Mporpamma muctmrummas "T'enetTndeckuii anamms"; 06.04.01 "Buosorus”.

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

3AE
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IIporpaMmy AUCHUIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) XamunysuiHa P.I'. (kadenpa reneruku, [lenTp Ouonornu 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
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ['ToTOB MCNOIB30BATh MOJTyYEHHbIE OMOJIOTMUECKUE 3HAHUS M 3HAHUSI CMEKHBIX HayK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrpaMMbl MArUCTPaTyPhI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTU U U3MEHUYMBOCTU OPTaHU3MOB B 3aBUCUMOCTH OT UX 3BOJIOLMOHHOIO
pa3BuTHs (IPOKAPUOTHI, 3YKAPHUOTHI), IPUHIIUITE TEHETUYECKOTO aHAIN3a;

HokeH yMeTs:

- UIMETb HABbIKU TPOBEACHNA TCHETUYECKOI'O aHa/IN3a Ha MOJEJIbHBIX TCHETUYCCKUX O6'I>GKTaX, CTATUCTUYECKOMN 06pa6OTKI/I
MOJIyYE€HHBIX PE3YJIbTATOB, CO3AaHUA U MOAACPKAHNA TEHETUYCCKUX KOHHCKHHﬁ, peIIeHNA TEHETUYCCKUX 3ada4.

IloJoKeH BIIafieTh:

O6J'[aJIZITI) TEOPETUICCKMMU 3HAHUAMU O METOaX T€HETUYCCKOI0 aHa/In3a, 3aKOHOMEPHOCTAX HACIEJOBAHUA ITPU3HAKOB,
XpOMOCOMHOﬁ TE€OPHU HACTIEACTBEHHOCTH, TCHETUYCCKOM aHAJIU3C Y ITPOKAPUOT U 9YKAPHUOT, crrocodax JIOKaJIn3alliy IreHa,
TEHETUYCCKOM aHAJIN3€ CTPYKTYPbI I'€HOB U PETYyJIALINN UX HeﬁCTBHH;

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucnuIuivHa (MOAyJib) BKmodeHa B paszgen "B1.B.JIB.03.02 [ucuuruimasl (MOAyM)" OCHOBHOM NMPO(eCCHOHANIBHON
obpazoBarenpHOH porpammbl 06.04.01 "Bruonorus (['eHeTHKa)" 1 OTHOCHUTCS K TUCIUILIMHAM 110 BEIOOpY yactu OITIOIT BO,
opmupyemoit yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIIEHHH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0beM JUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € IHHUI[AX C YKa3aHHEM KOJHYECTBA YaCOB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAaMOCTOSITEJILHYIO
padoTy o0yJaromuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 3 3a4yeTHbIX (bie) enunuil(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 32 yaca(oB), B ToM uwciie Jiekiun - 10 gaca(oB), mpakTHYecKue 3aHATUs - 22 yaca(oB), JabopaTopHbIe
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoThl - O yaca(oB).

CamocrositesibHast pabota - 76 daca(oB).
KouTposns (3auét / x3amen) - 0 yaca(oB).
dopma MPOMeRyTOYHOrO KOHTPOJISI JUCIUMILIMHBL: 3a4eT C OLEHKOM B 3 cemecTpe.

Crpanyna 3 u3 11.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. IIpenmer, MeTObI U 3aJa4M TEHETUYECKOTO 3 2 0 0 0 0 0 5
aHaI3a
Tema 2. AHanu3 OpraHU3MOB, OTJIMYAIOLIUXCS IO
2. (ogHO¥ NMape MpPU3HAKOB 3 2 0 4 0 0 0 8
Tema 3. AHanM3 OpraHU3MOB, OTIMYAIOIIUXCS 110
3. |HECKOJBKUM Tapam aJbTepPHATUBHBIX TPU3HAKOB 3 2 0 4 0 0 0 12
4. [Tema 4. MeToas! aHanu3a MyTaLUi 3 2 0 4 0 0 0 14
5 Tema 5. Cienmam3upoBaHHBIE CUCTEMBI aHAITI3a 3 > 0 4 0 0 0 12
6. Tema 6. . HacnegoBaHue KOJIMYECTBEHHBIX 3 0 0 2 0 0 0 10
MIPU3HAKOB
7 Tema 7. AHanu3 HacaeJ0BaHuUs IPU NOJUILIOUANN 3 0 0 2 0 0 0 10
1 aHIYIUIOUANHT
3. Tema 8. PekOMOMHAIIMOHHBIN aHAJIM3 FeHa 3 0 0 > 0 0 0 3
1Toro 10 0 22 0 0 0 76

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. IlpeameT, MeTOAbI U 327]aUH FeHETHYECKOT0 aHAJIN3A

I'enoTun xak NpeaAMET T€HETUYCCKOI'O aHaJIn3a. EIII/IHI/IL[LI TE€HETUYCCKOI'O aHaJIn3a: I'€H, I'pyIila CUCIIJICHUS, TCHOM, I1JIa3MOH.
ypOBHI/I IF€HETUYECCKOI'0 aHaJIn3a: HOHyHHHI/IOHHbeI, 0pFaHH3MCHHbIﬁ, KJIETOYHBIHA U MOHGKyHHprIﬁ.

MeTopl FeHETUYECKOTO aHAIU3A. FI/I6pI/IIl0J'[OFI/I‘{CCKI/II>'I METOJ KaK OCHOBa rCHETUYECCKOI'O aHaJIM3a. I'eneanornyeckuit METOJ
KaK pa3HOBUJIHOCTb FI/I6pI/IIl0I[0FI/I‘{eCKOFO. LII/ITOFCHCTI/I‘{GCKI/IfI, HOHyJ’IHLIHOHHI:IfI, OHTOFCHCTI/I‘{CCKI/II‘/JI, OMOXUMUYECKUT U
MaTeMaTH4YeCKUi METOBbI. MyTaHI/IOHHLIﬁ aHaJIn3.

Pacrtenusi, sKMBOTHBIE, MUKPOOPTaHU3MBbI 1 Y€IOBEK KaK OOBEKThl FEHETHUECKOTO aHaM3a. Posib MOJIETbHBIX 0O BEKTOB
(nposoduia, apabuaorncuc, ApoxKu, Oaktepuu, aru u ap.).

I". MeHenb Kak OCHOBaTeJb FreHeTUIeCcKoro aHaan3a. OCHOBHbIE IMMPUHOMITBI TEHETUYECKOT'O aHaIn3a 110 Mengeo.

3HaueHUe reHeTUIeCKUX KoyuteKuid. HeoOXoaumMocTh TMHUA-aHATM3aTOPOB IS U3YYeHUsI PA3HOOOPA3HbIX TEHETUYECKUX
SIBJICHHM.

I'eHeTHUeCKUi aHAIU3 U TeHETHYECKUI CUHTE3. MOJIEKYJISPHBIA aHAIU3 CTPYKTYphl reHoMa. ITpuHImIs "oOpaTHOR" FeHETUKY.
y YKTY

Tema 2. AHaJIN3 OPraHU3MOB, OTJHYAKOIIUXCS 10 OJHOI Nape NPU3HAKOB

MoHornbpugHoe pasnnure. 3aKOHOMEPHOCTH MOHOTMOPHIHOTO CKPEIIMBaHMs. 3aKOH eANHO00pa3rst THOPU/IOB MEPBOTO
TIOKOJIEHUS. AHAIN3 SIBJICHUS IOMUHUPOBaHus. Vcrionb3oBaHe OMOXMMUYECKUX METOIOB JJIsl U3yUYEHHs CYITHOCTH
JOMHMHHMPOBaHUS. 3aKOH pacIleIyIeH!s U €0 XPOMOCOMHBIA MeXaHU3M. BeposiTHOCTHBII XapaKTep MpOsIBJICHUS pacIleTyIeHHs.
AHanmsupylolee CKpelBaHue U ero 3HaYeHHE.

AHanu3 IPUYXH, BbI3bIBAIOIIUX OTKJIOHEHUS OT MEHAEJIEBCKUX KOJIMYECTBEHHBIX 3aKOHOMCpHOCTeﬁ paciienjieHus. ITousTrie 06
9KCHPECCUBHOCTU U NIEHETPAHTHOCTU I'€HA. Mertonsl olieHKH TIEHETPAHTHOCTU I'€HOB.

Pacmeruienne B MaJIOUMCIEHHBIX CEMbSIX M METO/IBI €T0 aHaM3a. AnoctepropHsie (popMystsl paciieruienust. [lepexon ot
aroCTEpPUOPHBIX K alpUOpHBIM (hopMyJiaM paciuerieHust. [Ipu3Haky, creruieHHble ¢ ToJIoM. AHAJIN3 HacJIeI0BaH!sI IPU3HAKOB,
CLIETJICHHBIX C TI0JIOM TIPY MY’KCKOW U )KEHCKOM rereporameTHocTd. Kpucc-kpocc HacneoBanye. AHAIN3 FEHHOTO COCTaBa
TIOJIOBBIX XPOMOCOM (IIEpCOHU(UIINPOBAHHBIE TAMETHI).

HacnenoBaHue rpu Hepacxoxk/IEHUH TTOJIOBBIX XPOMOCOM (TIEPBUYHOE U BTOPUYHOE HEPACXOKIEHUE XPOMOCOM).
Hcnonb3oBaHre 3aKOHOMEPHOCTEl HAacaeI0BaHMUs ITPU3HAKOB, CLETIEHHBIX C II0JIOM, B pa3padoTKe XPOMOCOMHOM TEOPUH
HacJeICTBeHHOCTH.I 0laHIpuyeckoe HacieJ0BaHue.

SAEKTPOHHBH
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B3aI/IMOHeI71CTBI/Ie I'CHOB. KﬂaCCI/ICI)I/IKaHI/IH Pa3IMYHbIX TUIIOB B3aHMOHeﬁCTBHﬂ I'€HOB! HOBOO6pa3OBaHI/I${ B I'I/I6pI/I)1HI)IX
MOKOJICHUAX, KOMIUVIEMEHTAPHOCTD, ITUCTA3, KPUIITOMEPHA, CyIIpECCUs, MOJIUMEPUSI. PaCHlCHHCHI/Ie 1o q)CHOTI/IHy B
NOTOMCTBAX aHAJIU3UPYIOIIUX CerHlPIBaHPIfI. O0BeM Marepuaia, HeO6XO[lPIMLIfI I U3yYCHUA BSaHMOHeﬁCTBHH T'CHOB.

Tema 3. AHaJIN3 OPraHN3MoB, OTINYAIOMINXCS 0 HECKOJBKHM NapaM ajlbTePHATHBHBIX IPU3HAKOB

HesaBrcumoe HaceioBaHNe ITPU3HAKOB. 3aKOH HE3aBICHMOTO PACIIETITIEHHS] ¥ €r0 IIUTOJIOrnIecKuid MexaHusM. [1pasuia
BBINMMCBIBAHUS rameT nosurudpuna. OnpeneneHue paciieruieHust o (PeHOTHITY ¢ MOMOLIBI0 (PeHOTUNUYECKUX PAIHKAJIOB.
IpaBuna a5 onpeAesieHns 9acTOT Pa3HbIX FEHOTUIIOB B Npejiesiax (peHOTUIMYIECKOro paarKana. Posb aHaIM3UPYOIEro
CKPEIIMBAaHNSI ¥ BO3MOKHOCTH €TO OCYIIECTBIICHNS.

CueruieHHoe ¢ M0JIOM U ayTOCOMHOE HacjeloBaHue. XapaKTep pacllielUIeHHs! IPU3HAKOB B ClIy4yae KOHTPOJIS UX TeHaMHU,
HaxoAAIMMHUCA B X-XpOMOCOME U ayTOocoMe. Pe3ysbTaThl pelUIPOKHBIX CKPEIUBAHUIL.

CLeIUIeHHOE HacleIoBaHUE M KPOCCUHIOBEP. Y CTAHOBJIEHUE CLEIUIEHHS B HACIEJOBAHMU NPU3HAKOB ('uuc" - u "TpaHc" -
KOHUrypaiusi). YCTaHOBJICHUE CLIEIUICHUSI M PACYET YaCTOThl KPOCCUHIOBEPA MEXK/1y TeHaMK, OOHAPYKUBAIOIIUMU
B3aMMO/IEHCTBHE.

HOCTpOGHI/Ie T€HETUYECKUX KapT XpOMOCOM. HpI/IHHI/IHbI COCTaBJICHHUA T€HETUYECKUX KapT. JluneiHoe PacCIiosIOKEHNUE I'€HOB B
XpoMOCOME. Jlokanu3zanus reHa ¢ UCHOJIb30BaHUEM IOMUHAHTHBIX U PELECCUBHBIX MAPKEPOB. OHpeHeHCHI/Ie paccroaHus
MEXKY Ir€HaMu. KapTI/IpOBaHI/Ie I€HOB Y€JIOBCKaA. KapTI/IpOBaHI/Ie I'€HOB IIpU FI/I6pI/I)1PI3aLII/II/I COMATUYECKUX KJIETOK.

Hutomormueckoe nokaszartenbcTBo Kpoccuarosepa (onbitsl K. Iltepra u X. Kpeiiton, b. Mak-Kimmarok). JJokazatenscTBa
XPOMATUIHOMN MTPUPOJIBI KPOCCHHIOBEpa: TETPAIHBIN aHaH3 Y rprOoB. PaKTOpbl, BIMSIOIIME HA YACTOTY KPOCCHHTOBEpA.

Tema 4. MeToabl aHAIN3a MyTaIUl

Kunaccudgukanus MyTaryi 1Mo XxapakTepy U3MeHeHus reHa (MpsAMbIe U 0OpaTHbIe MyTalliK, PEBEPCUH, CYIPECCOPHBIC MYTAIIHH )
1 (PEHOTUITUYECKOMY TIPOSIBJIEHUIO MYTaHTHBIX ajutesiei (runepMopdsl, ruroMopdsl, amopdsl, HeoMopdbl, aHTUMOPQHI). Posb
MOJBHMIKHBIX 9JIEMEHTOB FeHOMa B BOSHUKHOBEHHM MYTAIIUMI U XpPOMOCOMHBIX abeppariuii.

WupytmpoBaHHbIA MyTareHe3. MeTo/Ibsl yueTa JOMUHAHTHBIX JIETATBHBIX MYTALIUH y PACTEHHUHA, MICKOITUTAIONIHUX U TPO30(IITHL.
Mertop! 0OHapyKEHHS HHAYINPOBAHHBIX MyTaIlMi pa3HOTO TUITA M UX YaCTOTHl Y pacTeHui. CrieruanbHble MeTO bl
O0OHapYXeHUSI U KOJIMUYECTBEHHOTO YUeTa MyTalllii y Apo30rikl U poib . Meutepa B MX CO3IaHUU. Y YeT YacTOTHI
BO3ZHUKHOBEHHSI PEIIECCUBHBIX JIeTABHBIX MyTanuil (Metonsl "Memiep-5" u "Cy L/Pm"). Jlokanu3anust CIIeTUTEHHBIX C ITOJIOM
PELeCCUBHBIX JIETAIBHBIX MYyTalMi HAa TeHETHIECKOU KapTe. MeToIbl yueTa BUIUMbIX MYyTAIlUi: C UCIOJIb30BaHUEM
CIIETUIEHHBIX X-XPOMOCOM Y MapKHUPOBAHHBIX PEIIeCCUBHBIMUA T'€éHAMHU ayTOCOM.

CriocoObl 0OHapyKEeHHsT KPYITHBIX HEXBATOK, JeJIe|ii 10 U3MEHEHHIO XapaKkTepa JOMUHUPOBAHUS U JIETAJIbHOCTH YacTh
noromctBa. OnpesiesieHre pa3mepa Jienenui.

OG6Hapy>keHre NHBepCHHi 10 M3MEHEHMIO XapaKkTepa pacliervieHus. BiisiHue nHBepcrii Ha 4acTOTy KPOCCHHIOBEpA.
OrnpezeseHne pa3smMepoB NHBEPTHPOBAHHOTO YYacTKa XPOMOCOMBI.

YcraHOoBJIEHHE TPAaHCIIOKALIUIA 110 JIETAJIbHOCTH YacTH MOTOMCTBA M U3MEHEHUIO I'PYIIIBI CLIEIUIEHUs. XapaKkTep Meio3a B
KJIETKaX, F€TePO3UIOTHBIX MO TPAHCIOKALIUH.

HI/ITOHOFI/I‘ICCKI/Iﬁ AHaJIN3 XPOMOCOMHBIX IMEPECTPOCK (I/ICCJ’IC,&OBaHI/IC MCTaq)aCiHI)IX XpOMOCOM, T'MI'AaHTCKUX XpOMOCOM,
nH(l)q)epeHunaanoe OKpalllMBaHUE XPOMOCOM B KJIETKAX paCTeHHfI, JKHNBOTHBIX U LICJ’IOBCKEI).

Tema 5. Cnennann3upoBaHHble CHCTEMBI aHAJIN3A

Vcnonb30BaHMe MUKPOOPTaHU3MOB B F€HETUUECKOM aHaIN3e, 0COOSHHOCTH ero npoBeaeHus. I1oBbleHre pa3pernaomneii
CIIOCOOHOCTH aHAIN3a. MeTO[ CeIeKTUBHBIX Cpel.

ITpUHIMITEI TEeHETUYECKOTO aHaIM3a y BUPYCOB. JKU3HEHHbI IUKJI BUPYCOB. [locTpoeHne reHeTH4ecKoi KapThl.

OcoOGEeHHOCTH I'eHETUIECKOro aHanm3a y 6akrepuil. OTHOCTOPOHHSIS Mepesiada reHeTrnueckoro Matepuana. CriocoObl nepeaadn
TeHEeTUYEeCKOro MaTepuaia y 6aktepuid. [ eHeTHueckas TpaHcopmanus U ee UCIoIb30BaHKe A1l KapTupoBaHus. OMHOYHbIE
u nBoiHble TpaHcopMaHThl. TpaHcaykims. MexaHu3m o0pa3oBaHus TpaHCAynUpyoimux ¢aros. O0imas u crienuduyieckas
TpPaHCIYKLMS, UCTIOIBb30BaHUE B TeHeTHUEeCKOM aHayn3e. Konbloranus y 6akrepuil. OcoOeHHOCTH MepeHoca FeHETUIECKOTo
Marepuaia. [lItaMmbl-TOHOPHI ¥ IITaMMBbI-penunieHTsl. [1onosoit (paktop. KapTupoBaHue reHoB py IOMOIIM KOHBIOTALIUH.

TeTpa)]HbeI AHAJIN3 Y 9YKAapUOTUYCCKHUX MUKPOOPIraHU3MOB. MHKpOOpFaHI/BMLI C YIIOPAAOYEHHBIM U HEYITOPAJOYCHHBIM
PACIIONIOKEHUEM ACKOCIIOP. OHpe)IeJ'IGHI/Ie TF€HETUYECKOIr'o paCcCTOAHUSA TPpU CﬂyqaﬁHOﬁ BLI6OPKG aCKOCIop. Onpe)leneHI/Ie
paccToAHUsd OT I'€Ha 10 IEHTPOMEPLI. OnpeneneHI/Ie YaCTOThI peKOMGI/IHaHI/II/I MEXKAY '€HaMU IpU aHAJIN3€ YHOPAAOUYCHHBIX
aCKoCIop.

IapacexcyanpHbiit nuk Ha nipumepe Aspergillus nidulans. CusiHue KJIeTOK U 00pa3oBaHue rerepokapuoHa. ['aruionau3anus
JUTUIOUAHBIX KJIETOK. MUTOTHYECKHMI KPOCCHHIOBep. VICronp30BaHe STOro sBIEHUS B TEHETHYECKOM aHAJIH3e.

MornexysipHbIT aHaIM3 TeHoMa. MouleKyJIsipHble MapKephbl, HCIIOJIb3yeMble B TeHeTH4YeckoM aHasm3e. [Tommopduzm
OJJMHOYHBIX HYKJIeoTH0B. [Tosmmopdu3M urcia TaHAEMHBIX TTOBTOPOB. PecTpUKIIMOHHbIE KapThl M CIIOCOOBI MX TIOCTPOSHUSI.
Merton "niporyaku o xpomMocome". Y cTaHOBJIEHHE CLIETUIEHHS MOJIEKYJISIPHBIX MapKepoB ¢ U3BECTHBIMU TeHamH. [locTpoenue
(bu3MUecKOil KapThl FPYIIIH crierieHus1. [ToHbIl CHKBEHC TeHOMa.

Tema 6. . HacsaenoBanue KoJimuecTBeHHbIX IPU3HAKOB

SAEKTPOHHBH
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[ToHsiTHE KOJMMUYECTBEHHBIX TPU3HAKOB B reHeTuke. Kymynsarusnas noavmepus: (Hunbcon-2ie). OCHOBHbIE 3aKOHOMEPHOCTU
HaCJIe/IOBaHUS KOJIMYECTBEHHbIX MPU3HAKOB. Teopus nosmmepHsix reHoB. HekymysstuBHas nonumepusi. CTaTuCTUYECKUE
MOKa3aTeu, UCTIOIb3yeMble /1JIs1 aHaJIu3a HACJIeJOBaHU sl KOJIMUECTBEHHBIX MPU3HAKOB. [TomyisiiinoHHast cpeiHsIsl 0 OAHOMI
rape NpU3HAKOB. AJJINTUBHAS M HEAVIMTUBHAsI cyMManus reHoB. CpenHuii 3(eKT reHoB U CeIeKIMOHHas HEHHOCTh 0COOU.
D PeKT OTKIOHEHU, BBI3BBAHHBIX JOMUHUPOBAHUEM U B3aUMOJIEIICTBUEM.

Bricokoe BapprpoBaHUe OOJIBIIMHCTBA KOJMYECTBEHHBIX IPU3HAKOB MO BIMSHUEM YCIOBHI BHelIHel cpenpl. Hanoxenue
KPHUBBIX MOIM(DUKAIIMOHHON U TeHOTUITMUECKOW U3MEeHUMBOCTH. Paznenenue ooieil (peHOTUMMIecKON BapUaHChl Ha OTe IbHbIC
KOMIIOHEHTHI - CPEIOBYIO U reHOTUNI4ecKyo. KoadduieHT HacieyeMocTd Kak Mepa JOJIM TeHOTUITMYECKON BapHaHChl B
obmien peHoruMueckoi Bapuance. OOlee onpe/eneHne HacaegyeMocty. HacneryeMocTb B y3KOM U IIMPOKOM CMBICTIE CIIOBA.
Mertons! onpenenernst Ko pumeHTa Hacae IyeMOCTH.

Bo3moxHOCTH OTpeieIeH s Ynciia TeHOB, BIUSIONINX HA Pa3BUTHE KOJTMUYECTBEHHOTO MPU3HAKA. MeTO/I CUTHAJIEH U MeToJ
tpeyrombHuKa (A.C. CepebpoBckuit). OTHOCHTEIFHOCTh TEHETUYECKOTO aHa 32 KOJIMIECTBEHHOTO IIPU3HAKA B ONpeIe/ICHUN
YHCITa KOHTPOJIUPYIONIVX €r0 IeHOB.

Tema 7. AHain3 HacJIeJ0BaHUS NPU NOJUILIONINA ¥ aHIYNJIOHIHH

OcobeHHOCTH HaCeJOBaH!S Y MOJMHMIUIONAHBIX (popm. [IpaBria BHIMICEBaHUS TeHOTHIIA rameT. HapyrieHne 3akoHa "arcToTH "
ramerT y MOJUILIONOB. Pe3ysbTaThl XpOMOCOMHOTIO M TIOJIHOTO XPOMATHUAHOTO pacuieruienns y nonumiongos. [lonsaTue o
JBOMHONM penyKimu. [IpHHIMIB TEHOMHOTO aHa/In3a MOJUILIONIOB.

AHByl’IJ’[OI/I)II/IH. AHau3 HacjieI0BaHusI B CJIydac aH9YIUIOUUM 110 MMOJIOBBIM XpOMOCOMaM (HepBI/I‘{HOC 1 BTOPUYHOE
HEPACXOKICHUE X-XpOMOCOM y Ilp030q)I/IJ'II)I). Hacnenosanuve B CJ1y4dac aH9YIUIOUJUM 10 ayTOCOMaM. AHByl'UIOI/I)II/IH y
YECJIOBCKaA.

Tema 8. PekoMOUHAIMOHHLIN AaHAJN3 IeHa

Ipencrasnenne mkossl T. Moprana o cTpykType U (pyHKIMM reHa. MHOKeCTBeHHbIN ayutenoMopdusm. CTyneHuaTsIi
QJUIEJIU3M U LIeHTpOBas Teopust rena (padotst mikosisl A.C.Cepedposckoro). "TlceBaoaienn3m” U peKOMOMHAIIMOHHAS
JeMMOcCTb TeHa (padotsl ['puna, JIsionca u 1p.). CioxkHast cTpyKTypa reHa. Llpc-TpaHe TecT U (pyHKIMOHATBHBIA KPUTEpHIA
autenm3ma. OCHOBHBIE IOHSITHSI COBPEMEHHON TEOPHHU T'eHa: TeH, JIOKYC, alljleNb, CauT (MyTallMOHHAs TOUKa), TOMOAJLIEIH,
reTepoasuies, N30aJUIeIIH.

Crpykrypa u ¢yHKImMs rena y 6akreprodara (C.Benzep). [IpyHimn reHetrueckoro aHaimmza y ara: pyHKIMOHATIBHBINA TECT HA
QJUIENIU3M, PEKOMOMHAIIMOHHBIN aHam3. PeHoruueckoe nposiieHue Myranuii rll y 6akrepuogara T4. Kapruposanue
myTanuii B jokyce rll. ToukoBble MyTanuu u aeenuu. MeTtoJ nepekpoiBaoImxcs aenenuil. HecityuaiiHoe pacrionoxeHue
myTanuii B jokyce rll. Fopsuue Touku.

CrpykTypa 1 (hyHKIMS TeHOB y POKaproT. MyTaironHas cuctema TpunrtodancuaTerassl y E. coli (Y. AnoBckwii).
MyTtauuoHHble "BWIKU" 3aMeH aMUHOKUCIOT. CTPYKTypa U (DYHKLUS T'€Ha Y 9YKAPUOTUUECKUX MUKPOOPraHU3MOB.
MyTalyoHHBIE CHCTEMBI, CBSI3aHHbIE ¢ OMOCHHTE30M ITypPUHOB y Hefipocriopbl. OCHOBHBIE STalbl ITypPHHOBOIO CHHTE3A.
Myraumonsas cucrema ad 4 y vefipocriopsl (H.[Ixafinc). MyTarmoHHbIe U3MEHEHHS W HACTIeAOBaHUE aKTUBHOCTH
aJIeHWICYKIIMHAa3bl. ['eHeTHYecKuil KOHTPOIIb TpUnTo(aHCHHTETas3bl y Helipocriopbl. CpaBHEHNE MYTAIIMOHHBIX CHCTEM
TpunrodancuHTeTassl y E. coli u Helipocmops.

CrpykTypa 1 (byHKIMs T€HOB y BBICIIUX 9yKapuoT. MyTalloHHas cucteMa ry y aposzoduisl (A.YoBHuk u ap.). TpyaHocTty,
BO3HMKAIOIME P pa3pabOTKe MyTALMOHHON CUCTEMBI y BBICIINX OpraHu3MoB. PeHOTUIMYEcKoe NPOsIBIeHUEe MyTaLUi 1y.
Broxumuueckas u reHeTHYeCcKast XapaKTepUCTUKA BO3HUKAIOILETO JeeKTa.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOI Pa00ThHI 00yJarommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenocpeAcTBeHHOro yuactust. CamocrosTenpHas paboTa MoipasaensieTcss Ha CaMOCTOSATENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CaMOCTOSITeNIbHYIO0 paboTy. CamocTosiTesbHast paboTa 00yYaloIMXCsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U TPOpadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMocTosTeIbHOM paboThl 00YJaIoIIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTuUIeHNne 3HaHWI 1 OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIIO 10 JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU IOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI INTepaTypoil M SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsiiok opraHU3alUK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMaM ClrielMaauTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoii @eneparvn ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa odpaszobanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

SAEKTPOHHBH
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)

OcBoeHre QUCHUIUTAHBI (MOIyJIs1) MIPE/IToaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 IJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Baza 3HaHu# 1o GuoJioruu venoBeka - http://humbio.ru/humbio/genetics.htm - http://humbio.ru/humbio/genetics.htm

I'enetuka. Opnoa H.H. Tenernueckuii ananus' - Mocksa: MI'Y, 1991 - ¢.318 -
http://genetiku.ru/books/item/f00/s00/z0000016/index.shtml - http://genetiku.ru/books/item/f00/s00/z0000016/index.shtml

[pakTrKyM 1O MOJIEKYJISIpHOH reHeTrke - http://kpfu.ru/portal/docs/F455807507/Praktikum.po.mol.pdf - [IpakTikym no
MoJIeKyJIsIpHOH reHeTuke - http://kpfu.ru/portal/docs/F455807507/Praktikum.po.mol.pdf

[pakTryeckast MoJieKyJisipHas ouosorusi - http://molbiol.ru/ - http://molbiol.ru/

9. MeToaunuyecKne YKa3aHUA A 00YUAIOMMXCSA 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeHamun

JeKLMH Jlexuus sABNIsIETCS] OCHOBHBIM BUIOM ayJUTOPHON paboThl 00y4yaeMoro. B xone nekumii npenogaBaresb u3jaraet
OCHOBHBIE, HaNOOJIee CJIOKHBIE TIOHATUS M TEMBI, a TAKXKE CBS3aHHBIE C HEll TEOPETUUECKHE U MIPAKTUYECKUE
npo6uiemsl. [lepen Hauaiom Kypca 0OyyaeMoMy Clie/lyeT O3HAKOMUTCSI ¢ padoyei porpaMmoil U riaHoM
nekumit. O0yuaemMble KPaTKO KOHCIIEKTUPYIOT JIEKIIMK U UCTIONB3YIOT 9TU KOHCIIEKTHI [UIsl IalibHelIel, 6oee
PACIIMPEHHOM CAMOCTOSITENILHON pabOThl C PEKOMEHIyeMOU JIMTePATYpOH U IPyrUMH UCTOUHUKAMU
rH(pOpMAaIHH.

3AE
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TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeHIalu
IMPaKTUYCCKHUE O6y‘-[alOH1PIf7ICH Ha MPAKTUYCCKUX 3aHATHUAX BbIIIOJHACT CIICUAJIbHBIC 3a/JaHW A, KOTOPbIEC HALICJIEHbI Ha BJIaICHUE
3aHATUA MaTe€puajioM IO TEME 3aHATUA, HpI/IO6peTeHI/Ie AHAJIMTUYECKUX CHOCO6HOCTCf7I, BJIaICHUE METOJaMU, YMEHUA U
HaBBbIKH, HCO6XOJII/IMI>IC JJ1s1 OCBOCHUSA JUCHUILUINHBI. Pa60Ta Ha 3aHATUAX ITPOBOAUTCA B BUAEC YCTHOI'O OIIpOcCa, a
TaKXKE€ MOJACTIMPOBAHUA CUTYAIITMOHHBIX BaHaHI/Iﬁ, IUIA peIICHU A KOTOPBIX CTYAEHTBI ACJIATCA Ha I'PYIIIbl U
JAE€MOHCTPUPYIOT C TOMOIIBIO MTOJTYYEHHBIX HABLIKOB U KOMHCTGHLII/IIZ peueHue.
CaMOCTOS- OO0yyJaIIuiics caMOCTOSATENBHO MPOPAdATHIBAET TEMBI, KOTOPbIE BHIHECEHBI HA CAMOCTOSITENbHOE 00yuenue. [1pu

3TOM OH KOHCIIEKTHPYeT HayYHBIi MaTepHa (KHUTY U Hay4YHBIE KYpPHAJIbI) O ITPEIMETHBIM 00JIACTSIM U3y4aeMOoi
JMCLMIUIMHBL. BHeayuTopHas caMocTosiTenbHas paboTa CTYISHTOB 3aKJII0YaeTCsl B IOATOTOBKE K MPAKTUYECKUM
3aHATHUAM, K HAIIMCAHUIO KOHTPOJIBHBIX ¥ IUCbMEHHBIX PadoT.

3a4eT C OLEHKOH

3auer ¢ OLEHKOM HalleJIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHUS AUCHUILIMHEL. OOyyaomuiics noydaer Ouier B
BU/IE BOTIPOCOB JINOO 33/1aHMsI ¥ BPEMsI Ha MOATOTOBKY. 3a4eT C OLIEHKOH NPOBOJMUTCS B YCTHOM, MUCbMEHHON
¢opme. OLieHnBaeTCs BlaJeHUE MaTEPUATIOM, €I0 CUCTEMHOE OCBOEHHE, CIIOCOOHOCTh IPUMEHATD HYXKHbIE
3HaHUS, HaBBIKM U YMEHUs IIPU aHAJIU3e

MPOOJIEMHBIX CUTYalWi M PEIIEHNH MPaKTUIECKHX 3a1aHNH.

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€ECTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOIO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaATEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAIKIIIOUeHUs1 K ceTu "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJuTOpUn IJIst KOHTaKTHOM pa6OTI>I C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOebo (CTOJII)I

U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

12. CpeacTBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MH(MOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXKHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATh OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAJIbHBIX TA0OPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MIPOMEKYTOUHOrO

KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH WHBAJIMAOM WJIA JIUIIOM C OI'pPaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:
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- MPOJIOJKUTEIPHOCTY CIIAYM 3a4éTa WK 9K3aMeHa, IIPOBOJIMMOrO B MIUCbMEHHON (opMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJIKUTENIBHOCTU TMOJrOTOBKY 00Y4AIOIIEerocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[porpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHoM 110 HarpaBienuio 06.04.01
"Buosnorus” u marucrepckoi nporpamme "I'enetnka".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./[B.03.02 I'enemuueckuti ananus

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

Hanpasnenue noarorosku: 06.04.01 - buonorus

IIpocuss noaroroBku: I'eHeTrka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

Mangens, b.P. OcHOBBI COBpeMEHHO reHeTUKH: yueOHOe Toco0Ke IS yJalliXcsl BBICIINX y4eOHbIX 3aBe/ieHni (OakagaBpuar)
/ B.P. Manpens. - Mocksa; bepaun: Qupekt-Menua, 2016. - 334 c.: ui. - Pesxum goctyna: no nogmucke. - URL:
http://biblioclub.ru/index.php?page=book &id=440752 (nata obpamenus: 13.04.2020).

Pasun, C. B. Xpomarun: ynakoaHuslii renom / C. B. Pazun, A. A. Boictpunikuid. - 4-e u3n. (11.). - Mocksa: JlabopaTtopust
3HaHui, 2015. - 191 c. - ISBN 978-5-9963-2950-2. - Tekcr: 351eKTpOHHBI# // JIaHb: 31eKTPOHHO-OMOIMOTEYHAs CUCTeMa. -
URL: https://e.Janbook.com/book/70738 (nara obpamenust: 13.04.2020). - Pexum goctymna: st aBTOPH3. MOJIb30BATECH.

JomnmoJHUTEILHAS IUTEpATypa:

IMyxanbckuii, B. A. Beenenue B renetuky: yueoHoe nocooue / B.A. Tlyxansckuii. - Mocksa: HULL UHO®PA-M, 2014. - 224 c.
(Beiciree o6pazoBanue: bakanappuar). ISBN 978-5-16-009026-9. - Tekcr: anmektponHsiit. - URL:
https://znanium.com/catalog/product/419161 (nata obpammenust: 13.04.2020). - Pexum 1ocTyna: 1mo momcke.

Makcumos I'. B. Coopruk 3agau o reneruke / [I'. B. Makcumos, B. H. Bacuienko, O. . KoHonenko u ap.]. - Mockga:
BysoBckas kuaura, 2010. - 141, [2] c¢. 10DK3

Bapa6aniukos B.1., Canaes E.A. CoopHuk 3aau mo reHeruke. - Kazanp: u3n. KI'Y. 1988.1089K3
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Tpunoosicenue 3
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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

IIpocuis noaroroBku: I'eHeTrka

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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