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Mporpamma gucumnnuHbl "IeHeTrka passutus”; 06.03.01 "Bronorna".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "IeHeTrka passutus”; 06.03.01 "Bronorna".

Mporpammy nucuunnuHel paspaboTtan(a)(n) npogeccop, O.H. (npodpeccop) MNoHomapesa M.J1. (kadpenpa reHeTuku,
LleHTp 6Buonorun 1 negarornyeckoro obpasosanus), MLPonomareva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-5 CNOCOBHOCTbIO MPUMEHSATL 3HAHNE MPUHLIMMOB KNETOYHON opraHn3auum

Bronornyecknx 06 bEKToB, BUOPU3NHECKNX 1 BUOXMMUYECKMX OCHOB, MEMBPAHHbIX
NPOLLECCOB 1 MONEKYSIPHBIX MEXaHN3MOB XU3HEeAes TENbHOCTH

MK-8 CNocobHOCTbO NCMONb30BaTbh OCHOBHbIE TEXHNYECKME CPeACcTBa novcka
Hay4HO-61oNornyeckoin MHgopMaLmm, yHmBepcanbHble NakeTbl NPUKNaaHbIX
KOMMbIOTEPHbIX NPOrpaMM, co3anaeatb 6a3bl aKCnepuMeHTanbHbIX 6MONOrnYeckmx
NaHHbIX, paboTaTb ¢ 6MONOrnMYeckoin nHgopmMaume B rnobanbHbIX KOMMbOTEPHbIX
ceTsx

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

-MONIEKYNAPHO-reHeTn4eckmne MexaH3mbl getepmuHauum, gudgepeHumMpoBky KNeTok, MopdooreHesa u
opraHoreHesa B npouecce nHomsnayasbHOro pa3snuTns;

- KOMMnekc MeTonoB, NCNob3yeMblX Ons N3y4eHnsa reHeTn4ecknx MexaHM3mMoB OHTOreHesa,;
- 3Ha4yeHune (beHOMeHa KNeTo4YHOoro uukna, ero rnaBHble perynatopbl U y4aCTHUKHA,

- OCHOBHbIE 3Tarbl, FeHETUYECKIE NPOLIECCHI 1 SIBNEHWS, MPOVCXOAAWME B KNETKax PasnnyHbiX TKAHER Mbllwm 1
Dp030chUnbl B NPOLIECCE PA3BUTHS;

- F'eHbl Pa3BUTNA N NX POJib B KOHTPON1E OHTOreHea3a,
- 0COBEHHOCTV MHOMOYPOBHEBO Perynsaumum TKaHecneLnguyeckon aKCrpeccum reHos.

JlonxeH ymeThb:
-06BSICHUTL 3HaYeHne AnddoepeHLUManbHON 3KCNPECCUN reHoB B MPOLIECCE Pa3BUTMS OpraHnama;

-oxapaktepusoBaTb 6a30Bble COObITVS, ONpefensiowmne HopManbHOe Pa3BnUTUE, Y BIUSHWE MyTaLMiA HA MPOLECCHI
passutus;

-COCTaBNnATb reHeTn4eckme cxembl ons noncka MyTaLI,VIVI Mo reHam passuTug y 4po30on/ibl U MbILN;
- 06 BSACHUTD nocnenoBateNlbHOCTb N MEXaHWU3Mbl aKTUBaLWK reHOB B NMpouecce pa3BuTnA;
- Xapaktepmn3osatb ocobeHHOCTU opraHusaumm n PyHKUMOHNPOBAHNSA TOMEO3UCHbIX FEHOB.

JHonxeH Bnagetb:

- npencrtasneHnsamMm o 0COBEHHOCTAX (PYHKUMOHNPOBAHNSA FrEHETUYECKUX CUCTEM, KOHTPONMUPYIOWNX pa3BUTUE;
- COBpEMEHHbIMK METOOAMU aHanM3a BU1ONOrMYecKux mMaTtepuranos;

- METOOAaMU BbIABIEHNA TOMEO03NCHbIX MyTaLl,VII7I y Ap030qounnbl;

- npencrtaBneHnamm o nocnenosarenbHOn aKcnpeccun reHoB B npoLecce pa3BnUTnA;

-HaBblkaMu aHanunsa u obobuieHns TeopeTn4eckunx 3HaHWN, KPpUTN4eCKoro n aHaanTnyeckoro MbllneHns.

JonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
- 3PPEKTNBHO MPUMEHSATL UMEIOLIMECS (DYHAAMEHTaNbHbIE 3HAHNS O FTEHETUYECKOM KOHTPOSE PasBuTusS ons
aHanuaa npuknagHbix npobnem;

- BbIMONTHATb p33H006pa3Hble NMoCTaBfIEHHbIE 3a0a4K1, €OMHCTBO 3HAHWNA, ymeHvuZ N HaBblKOB MO reHeTuke
MHONBMAOYyanbHOro pa3snuTnA, KOTopble HeobXoAUMbI

ons BbINONHEHUSA I'IpaKTI/I'-IeCKOI7I neAaTenbHOCTN.

- MPUMEHNTb 3HaHNS1 06 OCHOBHbIX MONEKYNAPHO-TEHETUYECKMX NpoLieccax, 06ecneynBatoWmx OHTOreHes, 1 OnbIT K
CaMOCTOSTENbHOMY NPOBEAEHNIO NCCNENOBAHWIA, MOCTAHOBKE €CTECTBEHHOHAYYHOrO 9KCNepMMEHTa AN18 pelleHns
Hay4HbIX 1 NPOECCHMOHANbHbIX 3a4ay.

- MCNONb30BaTb NoNy4eHHble HaBblKK KPUTUYECKOro 1 aHalnInTu4eckoro MbllineHns npu nnaHnpoBaHun 1 npoeseneHnn
reHeTnyecknx nccnesoBaHui ¢ NpYMeHeHeM 6a3oBoro Ha60pa reHeTn4eckmnx Metoaouk;
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Mporpamma gucumnnuHbl "IeHeTrka passutus”; 06.03.01 "Bronorna".

- peann3oBbiBaTtb Noy4eHHbIE 3HAHUA O BHYTpVIKﬂeTO'-IHOI7I M HALKNEeTOo4YHOW perynaunm KneTo4Horo umkna, KoOHTpone
Ha ypOBHE OpraHmn3ma B Haquo-Mccne,u,osaTeanKoM NeATEeNIbHOCTN

- OCyLWeCTBNATb COBPEMEHHbIE NoaXoabl N TEXHONOIMN NPUMEHNUTENIbHO K 3ana4yaM reHeTukn passntumA.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "61.8B.10B.14.07 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 06.03.01 "Bruonorust (Bruonorus)" n oTHoCKUTCS K AUCUMNIMHAM MO
BbIGOPY.

OcBaunBaeTcs Ha 4 Kypce B 7 ceMecTpe.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAaX C yKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLimuxcs ¢ npenogasarenem (No BUAam yyebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty oby4aromnxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 32 yaca(oB), B TOM 4ucne nekuun - 16 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 40 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIVHBIL: 3a4eT B 7 CEMECTpE.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboThbl,

N Pasgenbl guCUMNINHDI / Cemect X TPYAO0EMKOCTb CamocTosiTeNnbHas
monyns P (B yacax) pa6ota
MpakTuueckuellaboparopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. PaaMHOXeHVe 1 passutume:
1.|Bronornyeckas cywHocTb, cnocobbl, 7 2 2 0 4
popMbl, 3BOMIOLMSA

Tema 2. CoBpeMeHHble

2.|npencrtasneHnsa o0 KOHTpone 7 2 2 0 4
passutns
3 Tema 3. (eHeTNYECKME MEXaHW3MbI, v 5 o 0 4

‘|koHTpOnMpytowWwme passntue
Tema 4. dyHOaMeHTanbHbIe

4.|MPVHUUNBI FTEHETUYECKOro KOHTPONA 7 2 2 0 4
passutus
Tema 5. OMbpuoHanbHas u

5.|kneTto4Has ondpdpepeHumnposka B 7 2 2 0 4
pasBuTUN MbllWK

6 Tewma 6. dnddpepeHunanbHas v 5 5 0 4

‘lakTmBHOCTBL reHoB
Tema 7. TexHonornm

7.|MaHnnNynupoBaHns reHamu, 7 2 2 0 4
XpoMocoMamu 1 aMbpuoHamu
8 Tema 8. TexHOnorus TpaHcreHesa B v 0 0 0 8
‘lnccnepoBaHusix npobnem pasBuTUS
9 Tema 9. CoBpeMeHHbIe acnekThbl v 5 5 0 4

‘reHeTnkn passuTnA paCTeHMIZ

NToro 16 16 0 40

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. PaamHOXeHue n passutue: buonoruueckas CyLLHOCTb, CNOCo6bl, OOpMbI, IBOHOLUS

CrpaHnua 4 n3 11.




Mporpamma gucumnnuHbl "IeHeTrka passutus”; 06.03.01 "Bronorna".

LiutoreHeTnyeckas xapaktepuctuka menosa. MopgodyHKLMOHanbHble 0cobeHHOCTH rameT. OnooTBOPEHUE.
MapTteHoreHes. NepmadppoanTam. Monosoi aumopduam. OHTOreHes, ero Tunbl. MNeproansauus
oHToreHe3a.MopdporeHes 1 ero coctaBnstowWwme - ’MCTOreHe3 1 opraHoreHes, MeTamopado3 1 poct. PeHoMeH
KNETOYHOrO LMKNa U ero aTanbl: pocT, pennukaums, LeneHne KNeTkn, TO4KM KOHTPONS 3TUX COBbITUIA.

Tema 2. COBpeMeHHbIe npeancraBneHuss 0 KOHTpoJie pa3BnUTus

O6beKTbl, TPAANLUMOHHO UCMOMNb3yeMble ONS U3YY4EeHUs! KNETOYHOro LyKNa (KNeTo4Hble KynbTypbl, 00LMTbI, APOXXKEBble
KNEeTKN). YHaCTHUKU 1 Perynsitopbl KNeTo4yHoro, aM6puoHanbHOro, 3HAOMUTOTMYECKOr0, MeMoTUYECKOro LMKNa.
Pa3Hoo6pasune BapraHTOB KNIETOYHbIX LIMKNOB U 0coBeHHOCTU 1x perynsunn. OcobeHHOCTU KNEeTOYHbIX LIMKIIOB
OOHOKNETOYHbIX M MHOTOK/IETO4YHbIX. Pa3Ho00pasune XN3HEHHbIX LIMKIIOB 1 UX 3BONIoUMS. XU3HEHHbIE LUKbI 1
pasHoobpasne 6a30BbiX YACEN XPOMOCOM Y PasHbIX BULOB pacTeHuii U Maekonutatowmx. Kputnyeckne nepromsb
pasBnTUS. BnusiHne yCnoBuii Xn3Hu MaTepu Ha paseuTie 3apoblia 1 nnoaa.

Tema 3. 'eHeTUYECKME MEXAHU3MDI, KOHTpONnupywLiue passmtme

OpraHuzauus aykapuoTuieckoro reHoma. Obuwme NoHATUS: TUMNbl PA3BUTUS - MO3AUYHDBIA 1 PETYNSLMOHHBIA,
TOTUNOTEHTHOCTb SAlLA U NAPUNOTEHTHOCTb 3MOPUOHANIBHOrO FEeHOMa B paHHeM pas3sutun. JetepMmHauus kak
9M1EMEHT aMOPUOHANBHON AMepeHLMPOBKM.

DdeHoreHeTVKa. 3anayv reHeTK PasBUTUS: BPEMS U MECTO AeicTBUs reHa. MeTonbl: aHanu3 MyTaHTOB, MO3auKM,
MaTtepuHcKre agdpekThbl, aHaNN3 3KCMPECCUN FTEHOB HA YPOBHE TPAHCKPUMLMUM 1 TPAHCALUN; MaHUNYAAUMA C FeHaMm 1
aMBpMOHaMK, reHeTnyeckas MoamgmKaLms reHoMa Kak MHCTPYMEHT aHanm3a OyHKLMIA FrEHOB 3yKapuOTUYECKOrO
reHoma.

OcHogHble Tnbl JAHK 1 KOMNOHEHTHI FeHOMa: FeHbl U NMOBTOPLI, TENOMEPbI U LLEHTPOMEpPbI, MOBUNbHbIE FeHeTNYecKne
aneMeHTbl. PyHKLMOHaNbHas Knaccmgmkauus reHoB U ponb pasHbiX KAaTeropuin reHoB B PEeHOTUMMYECKOM
pasHoobpasun andoepeHUNPOBaHHbIX KNETOK.

CKOnbKO reHoB 1 Kakas oons reHoma KoHTponupyet passutune. CTpykTypHble nameHeHns JHK B xone passuTtns u
KNeTo4HON andpepeHLMpPOoBKN: NEPECTPONKN FEHOB, OAUMUHYLNS XpOMaTNHA, SNMUMUHALNS XPOMOCOM.

OundbdpepeHLmanbHas akTMBHOCTb FeHOB - COBPEMEHHAs napaanrmMa passutus. Ponb anureHeTnyeckon Moavdpmkaumm
reHoma B pasBuTun 1 anudogpepeHLpPoBKe.

Tema 4. beH,IJ,aMeHTaanble NPUHUMNbI reHeTU4YeCKOoro KOHTpons pa3BnTtusa

"eHbl Pas3BnUTUA. Cuctema KoopaunHar 3M6pI/IOHa. Ponb reHos pa3BnTNA B 3BONMKOLUNN XNBOTHbIX. ["eHbl paHHero
Pa3BUTUA. Hox-reHbl Apo30unbl N UX 30HbI OTBETCTBEHHOCTN. Ponb reHoB Pa3BnTNA B 3BONOLNN XKMNBOTHbDIX.

Knaccundomkauns reHoB pasBuTUS: reHbl MaTePUHCKOro adddpekTa, reHbl CerMeHTaLmMm n roMeo3ncHble reHbl. Ponb
MaTEPUHCKMX FEHOB B CTAHOBNEHWMW NEpPefHe-3aAHEl 1 [oP3abHO-BEHTPANbHOM 0CE SMOBPHOHA 1 MO3ULIMOHHOW
NHJopMaLMK. 3Ha4eHne 3KCNPeCccun reHoB cermMeHTauum rpynbl "gap” B NPO4TEHNM NO3MLMOHHOM MHopMaunw,
CO3[aHHON MaTepVHCKMMU reHamn. MonekynsipHas CerMeHTaums CUHTULMaNbHOM 6nactonepmbl Mo KOHTPONEM reHOB
cermeHTauuv rpynnbl pair-rule. MNapacermMeHTbl 1 CTaHOBNEHUE MX FPaHUL, MO4 KOHTPONEM reHoB wingless, engrailed,
fushi-tarazu n gp.

"omeo3ucHsble reHbl komnnekcos ANT-C n BX-C, nx cTpykTypa u opraHmsauns. Viepapxudeckas perynaumns un
B3aumopericteume reHos komnnekcos ANT-C n BX-C; aHann3 koMnayHLOB U TPAHCTEHHbIX MyX. OBOSOLNOHHbI
KOHCEepBaTU3M rOMEO3UCHbIX FTEHOB Y KNaCTEPHON NX opraHn3aumnn. Pofib rOMEO3UCHbIX FEHOB B CTAHOBIEHUN OCEBbIX
KOOpAMHAT B PassmMTUN MIEKONUTAIOWMX.

Tema 5. 3M6proHanbHasa v kneToyHas audpcpepeHLMpoBKa B pa3BUTUM MbILLN

PaHee pa3BnTMe MbIlWK 1 3KCTIPECCUS FEHOB B Pa3BuTuM Mbiwn. OpraHnsaumns snua n onnogotsopenne. eneHus
LpobneHusl, NnepBble NPU3HaKK aMOPUOHANBHOW ANGIPEPEHLMPOBKM - KOMMAKTA3aUMS U KaBuTaums. dopMupoBaHme
61acToLMCTbI U NEPBUYHBIX IKTO - U SHTOLEPMbI U TpodpakToaepMbl. OBocobneHre KNeTok BHyTPEHHEN Macchl 1
BblAENEHNEe 3a4aTka NepBUYHbIX MONOBLIX KNETOK. VIMnnaHTaums, ractpynsumus n obpasosaHne Me3oaepMbi.

TOTMNOTEHTHOCTb B PAHHEM PasBUTUW, (DOPMUPOBAHNE XMEP. ACUHXPOHHOCTb ANEEPEHLIMPOBKU M 0BpaTUMOCTb
yTpatbl NOPUNOTEHLIMN. ACUHXPOHHOCTb YTPaThl MOTEHLMIA B Pa3BUTUN MIEKOMNUTAIOWMX, CTBONOBbIE KNETKW TKaHeM
B3POCNOro XUBOTHOMO KaK MCTOYHWK pereHepaunm.

"eHomHoe pemeTunuposaHme JHK B My>XCKOM 1 XEHCKOM NPOHyKeycax, akTUBHOE 1 MacCUBHOE OeMEeTUIMPOBaHue,
MeTunuposaHue de Novo. AKTUBHOCTb FreHOMa B NEPBLIX AeneHnsx apobneHus oo ctanmm bnacroumctol. "Myykosas"
(KkoopAMHUPOBaHHAsA) aKkTMBaLUMs reHoB. MMKpOUMnoBasi TEXHONOMUS OLEHKU aKTMBHOCTY SMOPUOHANBLHOMO reHoMa Ha
pasHbIX CTaansx pasBuTus. TpaHc-MeMbpaHHbIE CUrHaNbHLIE CUCTEMBI PEFYNSALMM B Pa3BUTUN MIEKOMUTAKOLMX.
OBOMOLMOHHbIN KOHCEPBaTU3M 3TUX CUCTEM Ha NPYMEPEe MAEKONMUTAIOWUX U AP030¢UIbI.

Tema 6. OudbcpepeHumanbHas akTMBHOCTb reHOB

CTBONOBbIE KNETKW; MEXAHN3Mbl MEPENPOrPaMMUPOBaHIS reHoOMa AMPEEPEHLMPOBAHHBIX KNETOK. OMOPUOHANbHbIE
CTBOJIOBbIE KNETKW. Pasbl anonTosa, reHeTuyeckas perynaumsi anontosa. lMporpammmpyemasi rubenb KneTok B
npoLeccax MopgoreHesa, Metamopo3a 1 y B3pPOC/biX OpraHuamoB. Lintonornyeckue oaktopbl perynsiuum akTMBHOCTM
reHoB B aMOpuoreHeae. PeHOreHeT!ka XPOMOCOMHBIX aHOMAaMIA.

Tema 7. TexHonorum MaHunynmpoesaHusi reHamm, XpoMocomamu n 3M6pVIOHaM|/I

OcobeHHOCTM TpaHcreHesa y A4po3odounsibl C UCMoNb3oBaHneM P-aneMeHToB. MukpouHbekLmmn pekoMbrnHaHTHbix JHK B
NONSIPHYIO 30HY PaHHUX aMBPMOHOB Apo3odonsbl. OpraHnsauuns P-aneMeHToB 1 1UCMOMb30BaHNE MX KOHLIEBbIX NOBTOPOB
B KOHCTPYMPOBAHUU BEKTOPOB. NaeHTudomkaums TpaHcreHHbIx MyX. KOnMAHOCTb TPaHCreHoB 1 "adodpekT NonoxeHuns",
3KTOMMYECKas M MO3anmyHas SKCrnpeccun TpaHcreHoB. VIHCepUMOHHbIA MyTareHes (MHTerpauus TpaHcreHa) u ero
nocneacTens. TexHuka nomcka oyHKLUMOHaNbHbIX CANTOB B NPOMOTOPAX C MCNOMIb30BAHWEM FEHOB PENOPTEPOB.

am PAEKTPOHHBH
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Tema 8. TexHONoOrMa TpaHcreHesa B UccrenoBaHUsIX npoﬁneM pa3BuTus

TexHonorus nony4yeHmst aM6proHanbHbIX CTBONOBbIX (DC) KNETOK 13 KNIETOK BHYTPEHHEeR Macchl bnactoumcT
MIEKOMUTAIOWMX, UX KyNbTUBMPOBAHME W OLEHKA UX NIIOPUNOTEHTHOCTA U TOTUNOTEHTHOCTW. KoMBuHmpoBaHne 9C
KNEeTOK C 3MBP1OHaMM 1 MONy4EHUE XMMEPHbIX XMBOTHBIX 1 NOTOMCTBA € reHoTMnoM 3C knetok. 3C KNeTkn Kak BEKTOp
ONs CO30aHNS TPAHCTEHHbIX XUBOTHbIX.

PenporpamMmmpoBaHue reHoMa AndpepeHUMpPOoBaHHbIX KNeToK. Ynpaensemas in vitro oudpgpepeHLmMpoBka v
penporpammupoBaHne 3C KNeToK U KNOHUPOBaHNE XMBOTHbIX. OCTOBbLIE U TPAHCKPUMUMOHHBIE (0aKTOpPbl PErynupyoLwmne
HanpaBneHue angodpepeHUnpPoBKM aMBproHanbHbIX KNeTok. Micnonb3oBaHue noteHumana 9C KneTok ans
penporpaMmMnpoBaHus reHoMa audgpepeHLNPOBaHHbIX KNETOK, TEXHUKA MoMyYeHns rmbpuiHbix Knetok mexay 9C
KneTkamu 1 ondpgpepeHUmMpoBaHHbIMU KNETKamm B3POCI0ro XMBOTHOro. MosanyHoe penporpaMmmmpoBaHue,
BOCCTAHOBNIEHUE TENOMEPA3HOM aKTUBHOCTY, peakTMBaLMUS N CANNEHCUHT FeHOB.

Tema 9. CoBpeMeHHble acneKTbl FeHeTUKMU Pa3BUTUS pacTeHUi

OcobeHHOCTU reHoMa pacTeHuid. MonekynspHO-reHeTUYECKNE MEXAHU3MbI, eXalune B OCHOBE yNpaBneHus
OHTOreHe30M pacTeHuii. N3ydeHne reHeTm4eckoro KOHTPons oHToreHesa. Mepapxms (nocnenosaTtenbHOCTb) AEACTBUS
reHOB C NOMOLLbIO aHanM3a reHHbIX B3anMoaencTBuii. [eHHas ceTb perynaumm npoueccos passntus. leHeTnyeckui
KOHTPOSb CUrHAMBHbIX NyTei. PYHKLNOHMPOBaHME anukanbHbix MepucteM. OCOBeHHOCT MOpAhoreHe3a PacTUTENbHbIX
opraHoB (n1ncTa, uBeTka, cemsaH). CuHTeTUYecKne annononmMnnonabl pacTeHuin. [eHeTn4eckme n3MeHeHus, CBsi3aHHbIe C
MOBWIBbHBIMU 3neMeHTaMm. [eHETUYECKME MEXAHU3MbI ANdICPEepEeHLNaNbHON perynsaumnm AencTeusl reHOB B OHTOrEHe3e.
"eHeTnYeCcKmne OCHOBbI PErynsiLmMmn passuTns pacteHnini onToropMoHaMmu.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolLyxcs BbINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutarT v
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB Mo AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cnemytolwas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus Mo JUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAyNs)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW 1 OOMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 0b6y4atowWwmnMcsl B OOHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

http://biomolecula.ru/ - http://biomolecula.ru/
www.bionet.nsc.ru - www.bionet.nsc.ru
MONEKyNnsipHas reHeTrka passuTns pacteHui - hitps://openedu.ru/course/msu/MOLECGENETICS/

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekunn I'Ipm N3y4eHnn gucumnninHbl HeobXoAMMO BHUMATENbHO npocnywartb nekuuto no Kaxaon Teme,
npo4ynTaTtb peKkoMeHOOoBaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKI/II‘/'I KOHCMEKT OCHOBHbIX MONOXEHWNIA,
TePMUHOB, CBEAEHNA, Tpe6y+ou.w|x 3arnoMMHaHNS N ABNSOWNXCA OCHOBOMONAaramLlmMMn B 3TON TEME
Onsa 0CBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcrnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pas3/iMyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepunanbl CanToB, PEKOMEHOOBAHHbIX NpenoaaBartesieM.

MaTepl/lan, 3aKOHCNEKTNUpPOBaHHbIE HA NEKUNAX, HeobxoanMo perynsapHo I'IpOpa6aTbIBaTb n
OOMONHATb CBeAeHNAMN N3 OPYIrnX NCTOYHUKOB NnTepaTtypbl, NpeacTtaBeHHbIX HEe TONbKO B
nporpamme gucunniinHbl, HO U B Nepnoan4eckmnx n3gaHusx. PaboTa Han NeKkLMOHHO TeMol
3aBepuaeTcs pa36op0M npuMepoB 1N pelwieHneM reHeTn4ecknx 3agay, npneeneHHbIX B yqe6H|/|Kax nnmn
npennoXxXeHHbIX npenonasareneMm, 0 NoOIHOro nx NOHNMaHUA. Ecnun nocne pa6OTbI Ha[L Temomn
OCTaHYTCA HesACHble BONpOChl, TO HeobxoAMMo 3aaaTthb UX npenonasaresiio Ha O'-IGpGJJ,HOVI nekunn.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | MpakTnyeckme 3aHATUS He OyONUPYOT nekumun, a cogepxat MaTepuan, No3BonsitoWmiA pasBuTb y
3aHATMA CTYOEHTOB NOTUKY FrEHETUYECKOrO MbIWIEHWS, NCNONb30BaTb TEOPETNYECKME 3HAHNS B PELLEHNN

npuknagHblx 3anady. Pabota Ha NpakTMYeckux 3aHsSTUSIX BeaeTcs B TeTpaasix. B xone 3aHsTus

CTYOEHT OONXEH BbINOMHUTbL BCE NPELANOXEHHbIE 3aaHus.

MpakTnyeckune 3aHATUS 6asmpyoTcs Ha MaTepuane, PacCMOTPEHHOM Ha NEKLNSX U M3y4aeMoM

CTyoeHTOM camocTosiTenbHo. OCHOBHbIM TpeboBaHNEM NOBLIWEHUS KA4ECTBa YCBOEHUSI MaTepuana

cTyoeHTaMu sBnsietcs obsizatenbHas NOAroToBKa K KaXX,40My NpakTMYeckoMy 3aHsTuo. ns atoro

Heobx04UMO nepes ayanTOPHbIMA 3aHATUSIMM 03HAKOMUTbLCSI C BONPOCaMu LN CAMOKOHTPONS U C

COOTBETCTBYIOWMUMN NNTEPATYPHBIMUA UCTOYHUKAMM.

Ob6yuvatowmincs Ha NPakTUYEeCKMX 3aHATUSIX BbINONHSET cneunanbHble 3aaHus, KoTopble HaueneHbl

Ha BfiafeHvne Matepunanom no TeMe 3aHsaTUs, NpuobpeTeHne aHanUTUYecKux cnocobHocTe,

BnageHvne MetToaamu, yMEHNSIMU 1 HaBblKaMy, HEOBXOAMMbIMU NS OCBOEHUSI AUCUMNUHBIL. PaboTta Ha

3aHATMAX NPOBOANTCS B BUAE MOLENNPOBAHMSA CUTYaLMOHHBIX 3a0aHunii, B X04e KOTOPbIX CTYOEHTHI

LEMOHCTPUPYIOT NONYYEHHbIE HABBIKU 1 KOMMETEHLINN.

B kayecTBe TekyLei opMbl KOHTPONS 3HAHWIA O HOBOM, a TakXe O NPOMAEHHOM MaTepuane Ha

NpakTU4eckoM 3aHSTUM Ucnonbayetcs becena Wunu OUCKyccus Ha 3afaHHble TeMbI, TM6o

KOHKpETHble Bonpockl. Hanpumep,

1. KakoBbl reHeTUYeCcKkme MexaHMaMbl CTPYKTYPHOR 1 (PyHKLIMOHANBbHON AndbdepeHLMPOBKIN KNETOK

npoKapwoT 1 aykapuoT?

2. HasoBuTe NprHUMnbl OyHKLMOHMPOBAHNS TOMEO3UCHbBIX FTEHOB 1 NX POJb B MpoLieccax

MopdporeHesa

3. Mepeuncnute atanbl NONYYEHNS TPAHCTEHHbBIX XNBOTHbIX.

4. Kakne npmvémbl UCNnonb3ytoT Ans TpaHcdopMaunm reHoB B FeHOM XUBOTHOI0?

5. MoyeMy 06pasytoTcst opraHn3mMbl ?Mo3amkmn??

6. YUTo npenctaBnsitoT coboit XMMepHble OpraHn3Mbl, Kakoe NPaKTUYEeCKoe U Hay4Hoe 3HaYeHne

NUMeIoT Takne opraHnambl?

7. O6bsICHUTE NPUHLMMBI (OYHKLUMOHUPOBAHNS FOMEO3MCHbBIX FEHOB U MX POJb B MpoLieccax

MopdporeHesa

Mo OKOHYaHMKM NPaKTUYECKOro 3aHATUS TeTpalb C BbIMONHEHHBIMM 3a0aHUSMIN COAETCS

npenonasarento.

camoctos- | CamocTtositenbHas paborta CTyAeHTOB CNocobCTBYET yrnybneHuo 1 pacluMpeHnto 3HaHWUIA,

TenbHas (POPMUPOBAHMIO UHTEPECA K MO3HABATENbHON AeATENbHOCTMW, OBNALEHUIO MPYéEMamMm npoLecca

pabota NO3HaHMS, Pa3BUTMIO MO3HaBaTENbHbIX cnocobHocTen. OHa 3akntoyaeTcs B npopabotke
NEKLMOHHOro MaTepmarna 1 peKOMEHAO0BAHHOM NMTEpaTypbl, PEWEHUN 3a4a4 U TECTOB, NOArOTOBKE
noknanos. 3yyeHne Kypca 3aBepliaeTcs 9K3aMeHOM, KOTOPbI/i MPOBOAUTCS B YCTHON (DOpME.
B npouecce 0by4eHunst npeaycMOTPEHbI Cneaytowme Bubl CaMoCTOSTENbHOM paboTbl 0by4atolerocs:
paboTa ¢ KOHCMEeKTaMmn Nekumii; npopaboTka NPONAEHHbIX NEKLUMOHHbIX MaTepranoB MO KOHCMEKTY
nekumia, yduebHnkam 1 nocobusiM Ha OCHOBaHWW BOMPOCOB, NMOATOTOBNEHHBIX NPENofaBaTENEM;
HanucaHve pedoepaTtoB Mo OTAENbHBIM pa3aenam AUCLMMNNHBI; NOArOTOBKA HAy4YHbIX JOKNAL0B U
TBOpYECKMX paboT; npopaboTka AONONHUTENbHBIX TEM, HE BOWEAWNX B NEKLNOHHbIA Matepuan, Ho
06s13aTeNbHbIX COrNacHo y4ebHoM NporpaMMe ANCLUMNNHBI; CAMOCTOATENBHOE PELIEHNE
CPOpPMYNMPOBAHHBIX 3a4a4 Mo OCHOBHbLIM pa3fdenam kypca; paboTa Han HayYHbIMU LOKNafamu;
MOLFOTOBKA K MPAKTUYECKMM 3aHSTUSIM U KONMOKBUYMaM; n3ydeHne 0653atenbHON 1 AONONHUTENbHO
nMTepatypbl; NOArOTOBKA K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPONIO 3HAHMWIA; BEIMOMHEHNE
KOHTPONbHbIX paboT.

3avet 3ayeT npencTasnseT coboi NTOroByto NPOBEPKY NOMYYEHHbIX B X04e Kypca 3HaHuiA. MoaroToska
00y4aeMoro K 3a4eTy BK/IKOYaeT CaMoCToATENbHYO paboTy B TEYEHVE CEMECTPA U HEMOCPEACTBEHHYHO
NoAroTOBKY B AHM NpeAlecTsylolmne ak3ameHy. [oaroTosky LenecoobpasHo HayaTb C NNaHMpPOoBaHMs
1 nonbopa nutepartypsl. MNpexae Bcero, cneayeT BHUMaTENbHO NepednTaTh y4ebHyto nporpammy u
npuMepHble Bonpockl. [Janee cnenyet BbloenvMTb Hanbonee HeMoHsThe U HaMeHee 3HaKoMble
nyHKTbl. [lanee cnegyeT NOBTOpEHUE BCEro NporpaMMHoro matepuana. Ha aty paboty Heobxoaumo
BblAeNMTb HanboNblLYIO YacTb BpeMeHu. Cnenytollel ctaguein SBnseTcs CaMOKOHTPONb 3HAHUS
N3y4yeHHOro MaTepuana, KoTopblli 3aK/4aeTcs B YCTHOM OCBELIEeHUN PasHbIX YacTell Matepuana
nporpammbl. L1119 yCBOEHUS CUCTEMAaTUKK PeKoMeHayeTcsl MTOMUMO BepOanbHOro MexaHuama
3a0elicTBOBaTb M MOTOPHbLIE Pecypchbl NaMsTH, Koraa oby4aembie B MMCbMEHHOM Brae Mo NamsTu
MbITATCS BOCMPOM3BECTU cucTeMaTky. [py NoarotoBke K 3a4eTy CTyAEHT OOMXEH NoNb30BaThCs
Kak y4eOHMKOM, TaK 1 KOHCNEKTOM NEKLMA, a TakXe KOHCMEKTOM NuTepatypbl, MPOYUTaHHO No
yKasaHuto npenojaeartens B Te4eHne cemectpa. BHadyane cneayet npocMoTpeTb Beck MaTepuran no
cliaBaeMoi OMCUMNIMHe, OTMeTUTb Anst cebs TpyHble BONPOCh! U BHUMATENbHO pa3obpartbCs B HUX.
B 3aknoyeHve elue pas LenecoobpasHo NOBTOPWUTL OCHOBHbBIE MOMIOXEHMS 1 NpopewaTb
reHeTnyeckue 3aaadn rno Kaxaow Teme.

AEKTPOHHBH
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTseTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuto 06.03.01
"Buonoruns" n npodounio nogrotoskm "Buonorns”.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpochunb noarotoskun: buonoruns

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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