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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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Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (ooueHT) MapaaHosa A.M. (kadpenpa Mukpobuonorum, LieHTp
6vonorum n negarormyeckoro obpasosanus), Ayslu.Mardanova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 FOTOBHOCTbIO MCMONb30BaTh (PyHAaMeHTabHble Bronornyeckne npeacTaBneHus B
cthepe npodheccuoHanbHOW OeaTenbHOCT 415 MOCTAHOBKU U PELIEHNS HOBbIX
3a0ad
MK-1 CNocoBHOCTbIO TBOPYECKM MCNOMNb30BAaTb B HAYYHOW 1

NPOW3BOACTBEHHO-TEXHONOrMYECKON OEATENbHOCTN 3HAHNS (PyHOAMEHTaNbHbIX 1
NpUKnagHblX pasnenos AMCUMNANH (Modynen), onpenensiowmnx HanpasneHHOCTb
(Mpodousib) NporpaMmbl MarmcTpaTypbl

nK-2 CNOCOBHOCTbIO NNAHNPOBATb U PEANN30BbLIBATb MPOKECCUOHABHBIE MEPONPUATASA
(B COOTBETCTBUM C HAMPAaBAEHHOCTbLIO (MPOtUNEM) NPOrpamMmbl MarucTpaTtypbl)

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- COBPEMEHHbIE NPeacTaBeHNs 1 KOHLEMNUMN MONEKYISIPHOMO CTPOEHUSI MUKPOBHOW KNIETKU, O MONEKYNSIPHbIX
3aKOHOMEPHOCTSAX pocTa, ANdEepPEeHLUNPOBKN KNETOK, TpaHCcrnopTa MONeKyrn;

- CTPOEHMe 1 PYHKLIMOHUPOBAHNE MAKPOMONEKYN KNETKU - HOCUTENel reHeTUHeCKo CneLmguiHoCTHy;

- CYLLHOCTb MEXAHN3MOB, NIeXaluMX B OCHOBE XPaHEHUS, Mepeaayn 1 UCnonb30BaHUU FEHETUYECKON NHApopMaLIMK B
Npo- U 3yKaprMoTUYECKMX KNETKaX.

JonxeH ymeTtb:

- OCYILECTBNISATb NMOUCK HOBOI MHCpopMaLIMK MO NpeaMeTy,

- aHanuanposarb, OLeHNBATb U NPUMEHSATb MOMYYEHHblEe 3HAHUSA NPU N3y4eHUN OPYrnxX AUCLUUMIVH U B
npod)eccuoHanbHom AesaTenbHOCTH,

- CaMOCTOATENbHO NNaHNpOoBaTh NCCnenoBaTebCKylo OeATeNIbHOCTb B IaHHoI obnacTu.

JonxeH Bnagetb:

- MIHdpopmaumeit 06 0CHOBHBIX MPUHLMNAX MONEKYNISIPHOTO CTPOEHUS 1 GPYHKLIMOHMPOBAHUS MAKPOBHBIX KNETOK.
- CoBpeMEHHbIMU METOLAMY U3YHEHWS KNETOK MPO- U 3yKAPUOT Ha MOMNEKYNSIPHOM YPOBHE.

- HaBbikamy paboTbl C Hay4HOW NUTEPATYPOI 1 COBPEMEHHBIMI KOMIMBIOTEPHBIMI TEXHONorusMu anst cbopa,
06paboTku 1 aHann3a HOBO MHApopMaLIMU.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

MCNONb30BaTh MNOMYYEHHbIE 3HAHUS NPU U3YYEHUN OPYrUX AUCUMMIUH, MPU BbINOAHEHUN NPaKTUYECKNX
nabopaTopHbIX 3a[1a4, KypcoBbIX U AMNNOMHbIX paboT, B Hay4YHO-UCcCnenoBatensckol paboTe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M.5 ducumnnmHbl (Mogynun)" OCHOBHOI NPOGIECCMOHASBHOWA
obpazosatenbHol nporpammbl 06.04.01 "Buonorusi (Mukpobuonorns u BUpYconorus)" n 0THOCMTCS K 0653aTeNbHbIM
AncuMnanHam.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was Tpyn0EMKOCTb OUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 42 yaca(oB), B TOM yucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 84 yaca(os).
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KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl aucuunivnHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. CTpoeHue npo- n
3yKaproTU4eCKon MMKPOBHO
1. kneTku. F'eHeTnyecknin annapar 3 2 4 0 10
NPOKapWoT M HUBLWKX 3YKapKOoT.
Tema 2. PennukaTtueHbIn 1
penapatuBHbli cuHTe3 JJHK.
2. OcobeHHOCTM pennmkaums BUPYCHbIX 3 2 4 0 10
reHOMOB.
Tema 3. Perynauus akcnpeccumn
3.|[reHOB Ha TPaHCKPUMLMOHHOM YPOBHE 3 2 4 0 10
Yy MPOKaPUOT 1 3yKapuorT.
Tema 4. [1ByXKOMMNOHEHTHbIE
4.[cnctembl 1 obwas perynsauus y 3 2 4 0 20
bakTepuii.
Tewma 5. Perynsums Ha
5.|TpaHCnSALMOHHOM 1 3 2 4 0 10
MOCTTPAHCNSALMOHHOM YPOBHE.
Tema 6. Perynaumns XM3HeHHOro
6. LMKna BMpPYCOB. 3 2 4 0 10
Tema 7. KnetouHblid Lukn n
7.[kneToyHas omdbdoepeHumpoBka 3 2 4 0 14
npoKapwoT.
Toro 14 28 0 84

4.2 CopepxaHue AUCLUMINHbI (MOBYNSA)

Tema 1. CTpoeHue Npo- U 3yKapmoTnieckon MUKPOOHOM KNneTKu. MeHeTUUecKUi annapar NpoKapuoT U HU3LLKX
3yKapuor.

CTpoeHre Npo- 1 ayKaproTU4eCKOi MUKPOBHOI kneTkn. MeHeTnYecknin annapar NpokaproT 1 HU3LWKX 3yKapuoT.
KneTouHble cTpykTypbl, 0becrneunsatowme OBnxeHne 6aktepuii n oyHKLMIO pacno3HaBaHus. Takcuc. MexaHuambl
MOABWMXHOCTU HN3WUX 3yaproT. OCOBEHHOCTN CTPOEHNS NPOKAPNOTUHECKNX 1 ByKapMUOTUYECKMX reHoB. OnepoHHas
opraHu3auus reHoB npokaprot. CpaBHUTENbHbI aHanu3 reHoMoB. MyH1ManbHbIA Habop reHos. Murpupytowme
reHeTuyeckme anemeHTbl, ux ponb. COBPEMEHHbIE METOAbI NCCNENOBAHUS MONEKYNSPHON CTPYKTYPbI KNETOK:
OnekTpodhopes, xpomaTtorpadusi, MMyHobnoTuHr, MLIP, cekseHnposaHue OHK v op.

Tema 2. PennukatueHbiil U penapatuBHbii cuHTe3 JHK. Ocob6eHHOCTU pennukaums BUPYCHbIX FeHOMOB.

CwunHtes OHK. OcHoBHble npuHumnbl penankauun OHK. Pennvkaums BUpyCHbIX reHOMOB. Brabl BUPYCHBIX FEHOMOB.
Pennvkaums OHK-reHoMoB BMpycoB: narnosaeupycel (SV-40), doar T7, dpar nsambaa, aaeHoBMpychl, NapBOBUPYCHI.
Pennvkaums PHK-conepxawumx BupycoB. PeTpoBMpycChl: CTpoeHne, obpaTHasl TpaHCKpUNnTasa, MexaHnam pennmkauunu.
Pennnkauma PHK-conepxauwmx Bupycos: cnHte3 PHK Ha PHK-matpuue. PenapatusHblii cuHte3 JHK. OcHoBHbIE
MEXaHW3Mbl 1 POSib B KNeTKe.

Tewma 3. Perynﬂu,vm dKcnpeccuun reHoB Ha TPaHCKPUNUMOHHOM YPOBHE Y NMPOKapuoT 1 3yKapuor.
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Crpaterum perynaumm cuHtesa 6enka y npo- u aykapuoT. Mo3nTnBHas 1 HeratmBHas perynaumus TpaHCKpunumm y
npokapuoT. MiHaoykums n penpeccusi. Perynsiuus nakto3Horo, TpyntodpaHoBOro 1 apabnHO3HOro ONepPoHOB.
AtteHyauus. KatabonntHas penpeccus. Perynsums Ha nocTTpaHCKPUNLMOHHOM YPOBHE: anbTepHaTUBHbLIE MPOMOTOPI,
anbTepHaTUBHbIA cnnavcuHr, pegaktuposaHne MPHK.

Tema 4. [1ByXKOMMNOHEHTHbIE CUCTEMbI M 06LL,as perynauus y 6akrepui.

L[ ByXKOMMNOHEHTHbIE CEHCOPHO-PErYNSTOPHBIE CUCTEMBI NPOoKapnoT. DocdpaTHas perynsuus y 6aktepuin. PHO-perynoH
E.coli. PhoR-PhoB cuctema. TpaHcMeMbpaHHas Tpacoykums curHana. Ponb membpaHbl B nepenaye CUrHanoB.
Perynsumns npu ocMoTMYeckoM 1 TemnepatypHoM woke. Obwas perynsauns Ha npumepe RelA-SpoT moaynoHa. MNoHATue
annopMoHa.

Tema 5. Perynslu,vm Ha TPpaHCNAULUOHHOM N NOCTTPAHC/NISULNOHHOM YPOBHe.

Perynsauns 6uocnHtesa 6enka. TotanbHas perynaums: ponb elF-Il. N3bupatenbHas perynaums: guckpummHauus MPHK,
TPaAHCNSLMOHHOE COMNPSXEHWe, TPAHCNSAUMOHHAS penpeccus. Perynsuus akTMBHOCTM 6ENKOB: annocTepuyeckuii
KOHTPONb, KOBaNEHTHas Moamgprkaums 6enkos, koMnapTmeHtaums. Onuromepusauns 6enkos. MNoHATne MetabonoHa.

Tema 6. Perynsiums XXU3HeHHOro LuKna BUpycos.

YMepeHHble 1 BUpYNeHTHble goark. JInTuyecknin umkn n nnsoreHns dparos. Perynsaumsa XnsHeHHoOro umkna ¢garos Ha
npumepe dara nambna. MeHeTnueckas kapta goara nsmbaa. OnepoHHas opraHnsaums reHoma doara nambaa. Ponb
6enkos Cro-aHTupenpeccopa n N-aHTutepmmHaTopa. Ponb C-penpeccopa B ycTaHOBAeHUM nuaoreHun. Obnactb
VIMMYHHOCTM cpara.

Tema 7. KneTtouHblit LUKN U KNeToyHas audocpepeHLUpoBKa NpoKapmor.

MonekynsipHble MexaHU3Mbl KNeTOYHOro pocTa 1 andpdpepeHUmnpoBky baktepunit. KneTouHblin umkn. MeTtonobl nsyyeHums
NPOLIeCcCcOoB KNeToYHoro uukna. MpoueccuHr Hykneonaa u neneHve knetok. Ponb 6enkoes MucA MucB, Pbp3, FtsZ,
Min-6enku. Perynsiums knetodHoro umkna. Mogenu perynaumn. KOHTpOnbHble TOYKM B CTAAUSIX KNETOYHOrO LMKAa.
KoHTponb knetoyHoro uukna obuwel perynstopHoii ceTbto. ObpasoBaHme poswmxcs knetok. Cnopynsiuusi.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CawmocTosTenbHas pabota 0by4yarolmxcs BbIMOMHSETCS N0 3aAaHW0 1 NPy METOAMYECKOM PyKOBOACTBE Mpenonasartens,
HO 6e3 ero HenocpencTBEHHOro yqacTusi. CamoctostenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
ayAWTOPHbIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocToATeNnbHyto paboTy. CamocTosTensHas paboTta obyyatowmxcs
BK/IIOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenoB) ANCLMMIUHLI, Tak 1 NpopaboTKy Tem
(pa3menos), ocBaviBaeMbIX BO BPeMs ayaMTOpHON paboTbl. Bo Bpems camocTosTenbHoi paboTbl obyyatowmecs YuTatoT v
KOHCMEKTUPYIOT y4ebHy10, Hay4HYIO 1 CMPaBOYHYIO NNTepaTypy, BbINONHAIOT 3aAaHWs, HanpaBneHHble Ha 3akpenneHne
3HaHWI 1 0TPabOTKy YMEHWI N HABBIKOB, FOTOBATCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO OUCLMUMINHE.
OpraHunsauus camocToaTenbHol paboTbl 0By4arowWmXCcs pernameHTUpyeTcs HOpMaTUBHLIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCAMU, BKNIOYAS:

Mopamok opraHM3aumm 1 ocyWwecTBneHns 06pa3oBaTenbHON AeATeNbHOCTH No 06pa3oBaTenbHbIM NPOrpamMMam BbICLIETO
obpasoBaHus - nporpammam Hakanaspmara, nporpaMMam cneuuanuTeTa, nporpamMmam MarmcTpaTypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaeHUIA"

YcTaB theaepanbHOro rocynapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHero pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHoro yHmBepcuteta

NCBI - http://www.ncbi.nim.nih.gov

reHeTrka MUKpoopraHmamoB - www.ssmu.ru/ofice/fu/micro/guide/Content/genetics/Genl.html

MonekynsipHas 6uonorus - www.booksmed.com/biologya/760-moleculyarnaya-biologia-mushkambarov-nn-uchebnoe.html
CTPYTKTypa MMKpoOBHoI kneTku - http://microbiplogu/ru/obschaya-microbiologiya/kletka-i-ee-struktura/index/php

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUINIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoH e OLEeHOYHbBIX CPEACTB COLEPXUTCS Cnenytolas uHgpopmMaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

NCBI - http://www.ncbi.nlm.nih.gov
pubmed - http://www.ncbi.nlm.nih.gov/pubmed
mukpoburonorus - http://microbiology/ru

MonekynsipHas 6ruonorus -
www.booksmed.com/biologya/760-moleculyarnaya-biologia-mushkambarov-nn-uchebnoe.html

MpeseHTauus. OpraHnsaums reHoma baktepuii - www.mysharld.ru/slide/54713

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumm MoaroToBka K NeKUMW: BHAMATENbHO NpoYnTaTh MaTepuan npeablayler nekumy; yaHatb TeMy
npeacTosiwelt nekumn (Mo TeMaTMyeckoMy rnnaHy, no MHpopMaLmMmn NeKTopa); 03HAaKOMUTLCS C
y4yebHbIM MaTepuanom rno y4ebHuKy 1 y4ebHbIM NocobusM; NocTapaTbCst YSCHUTb MECTO N3y4aeMoi
TeMbl B CBOEI NMPOheccroHanbHoM NoAroToBKe; 3anncatb BO3MOXHbIE BOMPOCH!, KOTOPbIE CTyAEHT
X04eT 3aaaTb NEKTOPY Ha NeKkuuu.

npakTtuyeckue | Noarotoeka K NpakTUYECKUM 3aHATUAM: BHUMATENbHO NPoYnTaTh MaTepran nekumnii OTHOCSLINXCS K

3aHATUSA ILaHHOMY CEMUHAPCKOMY 3aHSTUI0, 03HAKOMUTLCS € Y4eOHbIM MaTepunanom no y4ebHuky n y4ebHbIM
NocobusiM; BbINUCATb OCHOBHbIE TEPMUHbI; OTBETUTb HA KOHTPOJbHBIE BOMPOCH! MO CEMUHAPCKUM
3aHATUAM; MOArOTOBUTLCA K Pa3BepHYTbIM OTBETAM Pa3BepHYTbIN OTBET Ha KaXAbl U3 BOMPOCOB;
YSCHWTb, Kakne y4ebHble 3NeMEHTbI OCTANIUCh HESICHBIMU 1 NMOCTAPaTbCs MONYYUTb HA HUX OTBET
3apaHee (0O CEMUHAPCKOro 3aHATUS) BO BPEMS TeKyLWMX KOHCYNbTauuin npenogasartens. [1oarotosky
MOXHO BECTU NHAUBUOYaNnbHO, Napammn uav B COCTaBe Mason rpynnbl, NocnenHne SBnaTca
9OEKTNBHBIMU hopMamMm paboThbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta CTyAEeHTOB O0/TKHa 6bITb HanpasneHa Ha nojiy4yeHue YFHY6ﬂeHHbIX 3HaHWUM
TenbHas no |/|3y'-|aeM0|7| oucuunnuHe. B npouecce CaMOCTOSTENbHOM pa60TbI CTyOeHTbl OONXKHbl 3HAKOMUTbLCA
pa60Ta C OOMONHUTENBbHON Hay‘-IHOI7I nMTepaTypom no np06neMaT|/|Ke OUNCUUNNINHBI, aHaNnM3npoeaTtb Hay4Hble

KoHUenunn n coppemMeHHble noaxonbl K OCMbICNIEHUIO pacCMaTpmnBaeMblX np06neM. K

CaMOCTOATEeNNIbHOMY BMLOY pa60TbI CTyAEeHTOB OTHOCUTCA pa60Ta B 6I/I6ﬂI/IOTeKaX, B 3JIEKTPOHHbIX

NMONCKOBbIX CUCTEeMax 1 1.1n. no C60py martepunanos, HeobXooUMbIX NS npoeeneHmnsa nNpakTn4eckmnx

3aHATUIA NN BbINONHEHNS KOHKPETHbIX 3afaHui no n3y4aembiM TeMaM.

9K3aMeH K ak3ameHy Heob6X0AMMO rOTOBUTCS LieNeHanpaBieHHO, PErYNSpHO, CUCTEMATUYECKM U C NEPBbIX
[Hel 0by4eHns no faHHou aucumnauHe. B camom Havane y4ebHoro kypca Heobxoammo
NO3HAKOMUTLCS CO cremytolei y4ebHO-MeTOANYECKOW [OKYMeHTauuel: U nporpamMmoii ANCLUUnNnHLI;
nepeYHeM 3HaHWii 1 yMEHWIA, KOTOPbIMU CTYAeHT AonXeH Bnaaeth; (I Tematnieckumn nnaHamm
NeKUniA, CeMUHAPCKUX 3aHATUIA; U KOHTPONbHbIMM MeponpusTuaMU; U y4ebHMKOM, yHebHbIMM
nocobrsiMM Mo OMCUUMMHE, a TaKXe 3NEKTPOHHLIMU pecypcamu; [ nepeyYyHeM aK3aMeHaLMOHHbIX
Bonpocos. [ocne aToro y CTyAeHTa AONXHO CROPMUPOBATLCS YeTKoe NpeacTasneHne 06 obbeme 1
xapakTepe 3HaHWi 1 YMEHW, KOTOPbIMK HaLo ByneT oBnaaeTb No aucuunnuHe. CuctemaTmyeckoe
BbINOMHEHWE y4ebHol paboTbl HA NEKLUSX U CEMUHAPCKUX 3aHSATUSX NO3BOMNT YCMNEWHO OCBOUTb
LUCUMNAVHY U co34aTb Xopowyto 6a3y ans caaun ak3ameHa. CTyLeHTbl AONXHbI COCTaBUTb MNaH
oTBETa MO BCEM BOMPOCaM, NpeanaraeMbiM Ha 9K3aMeHe.
Kputepun oueHkmn Ha aKk3ameHe:
OueHka ?5? - rnybokoe 1 NPoYHOe YCBOEHME NPOrpaMMHOro MaTtepvana - nosHole,
nocnegoBaTenbHble, FPaMOTHbIE Y NIOTUYECKN N3NaraemMble OTBEThI NMPW BUOOU3MEHEHUN 3a8aHNSA,
cBOOOLHO CMPaBNSIOWMECS C NOCTABNEHHLIMU 3a4a4amu, BlageHne Heo6X0AMMbIMA HaBbIKamn npwu
BbINOMHEHNM NPaKTUYECKMX 3a4au.
OueHka ?4? - 3HaHMe NPOrpaMMHOro MaTepuana - rpaMoTHOe U3noXxeHue, 6e3 CylecTBeHHbIX
HETOYHOCTEN B OTBETE HA BOMPOC, MPaBUIbHOE NMPUMEHEHNE TEOPETUHECKMX 3HAHWIA - BNaneHne
Heo6X0aUMbIMU HABLIKAMU MPU BbINOHEHUN NPAaKTUYECKMX 3a4ay.
OueHka 737 - ycBOeHMe OCHOBHOrO Matepuana - npy OTBeTe AOMNyCKatoTCA HETOYHOCTU - NpK OTBETE
He[oCTaTo4YHO NpaBmMIibHbIE CDOPMYNUPOBKU, HAPYLEHNE MOCNEA0BATENBHOCTY B U3NOXEHUN
NpOrpaMMHOro Marepuana, 3aTpyoHeHNs B BbINOMHEHUN NPAKTUYECKNX 3aLaHuni
OueHka ?2? - He3HaHWe NPOrpPaMMHOro MaTepmana, - NPy OTBETE BO3HUKAOT OWMOKM, 3aTPYOHEHUS
NPV BbINOMHEHNN NPAKTUYECKNX 3a4aHWA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMe AUCLMMNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C Mpenonasatenem, yKoMNnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NONb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.04.01
"Buonorus" n Marnctepckoit nporpamme "Mukpobronorus u Bupyconorus”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/f].5 MonekynsipHas 61onornsi MUKpobHO KNeTku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.CnmpuH, A.C. MonekynspHas 6uonorusi: puéocomsl 1 6uocuHTes 6enka [Tekct] / A.C. CnnpuH. - M.: Akagemus, 2011. -
495 c.

2. 3axaposa, H. I'. Mukpobuonorusi B onpeaeneHnsx n nantoctpauusix [Tekct] / H. I'. 3axapoea, B. . BepuwunHuHa, O. H.
MnbnHckas ; Akan. Hayk Pecn. TatapcTaH, OTo-Hue Mea. 1 6uon. Hayk . - KasaHb : @3aH : Akagemus Hayk PT, 2012 . -
798 c.

3. ®annep, Oxepanbn M. MonekynspHas 6uonorvs Knetku : pykoBoACTBO Ans Bpadei / Ixepanbn M. ®annep, [eHHnc
Wunac ; nep. ¢ aHrn. nog obuw. pen. akag. W. b. 36apckoro. - Mocksa : BuHom-INpecc, 2012. - 256 ¢.

4. Yuncon, K. MpuHumunbl u MeToabl GUOXUMUM U MONEKYASIPHOM Bronornn [ONekTpoHHbIN pecypc]: yiebHoe nocobue / J1.
Yuncon, [. Yonkep; nog pen. Jlesawosa A.B., Tuwkosa B.U.; nep. ¢ aHrn. Moconosoii T.I1. bo3enek-PeweTHsk E.FO.?
OnekTpoH. aaH. ? Mocksa : Miapatenbctso 'Nlabopatopus 3HaHuid', 2015. ? 855 c¢. ? Pexum poctyna:
http://e.lanbook.com/book/66244 3arn. ¢ akpaHa.

JononHutenbHas nuteparypa:

KpacHonepoega, t0.10. Mukpobronorus : y4eb.- meton. nocobue / KO.1O. KpacHoneposa, H.A. UnbuHa, H.M. KacaTtkuHa,
H.B. Byrepo. - 2-e n3ga., ctep. - Mocksa : ®JIMHTA, 2017. - 143 c. - ISBN 978-5-9765-1290-0. - Pexwum goctyna:
http://znanium.com/catalog/product/1034265

MonekynsipHas 6uonorusi [9nekTpoHHbIn pecypc] / Poccuiickas Akanemusi Hayk; PAH. IHCTUTYT MonekynsipHoi

6vonorum nm. B.A. SHrenbrapara. - M. : Hayka - Pexxum goctyna: http:/elibrary.ru/issues.asp?id=7903
(NonHOTEKCTOBLIM AOCTYN Ans XypHanos 2012-2013) HayyHas anektpoHHas 6ubnnoteka eLIBRARY.RU
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/f].5 MonekynsipHas 61onornsi MUKpobHO KNeTku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHuua 10 ns 10.




