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Paznen 1. OBIIME METOANYECKHUE YKA3ZAHUS 110 U3YUYEHUTIO
JUCHUIJIMHBI

JucunminHa «IlocTaHOBKa HAYYHOTO 3KCIEPUMEHTA» OTHOCUTCS K BapHaTHB-
Hoit wactu b.1.B.05 mukma OOIIL. Metoaudeckue ykazaHus MO JaHHOM JUCIIH-
IUIMHE COCTaBJICHBI B COOTBETCTBUHU C TpeOoBaHusMU DefepalibHOrO rocynap-
CTBEHHOTO 0OpazoBatenbHOro cranaapra (PI'OC 3+) no HanpaBiIEeHUIO MOATOTOB-
KM BBICIIETO TpodeccuoHanbHoro obpaszoBanus (BIIO) (maructpatypa), yTBEp-
XKJCHHBIA NMpuKazoM MuHucrepcTBa oOpazoBaHus U Hayku Poccuiickuii @enepa-
uun ot «23» centsiops 2015 roma, Ne 1059, zapeructpupoBansbsiii B MuHiocTe
Poccun 08.10.2015 N 39224 u pabourmu y4eOHBIMH IUJTAHAMH, YTBEPKICHHBIMU
VYuenbim coBetoM PI'A3Y 21.10.2015 r., mpoTokos No2.

1.1. leau 1 32024 AU CUUILIHHBI

Henp mucuuiiviael — GOPMHUPOBAHUE TEOPETUUECKUX HAYUYHBIX MO3HAHUN U
MPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX CTYJIEHTY MarucTpy, pacllipeHue HayqYHOro
Kpyro3opa, BeIpabOTKa CIOCOOHOCTH K MOCTAaHOBKE M MPOBEJEHUIO SKCIIEPUMEHTA,
aHaJM3y U KPUTUYECKOMY MTOHUMAHUIO IOCTUKEHUI COBPEMEHHON HAYKH.

3agauu TUCHUIUINHBI —
1)nath 1HeapHOE TPEACTABICHNUE O HAyKe KaK O CHCTEME 3HAHUN U OPYAUU TIO3HAHHUS;
2) paccMOTpPeTh YPOBHU METOJIOJIOTUU U OMPEACIUTh UX MECTO U 3HAUYCHHUE B Hayu-
HOM TTO3HAHUU;
3) HOHSATH CYTh OOIIEHAYYHBIX M KOHKPETHO-HAYUYHBIX METOJIOB U MIPUHIIUIIOB UCCIIE-
JIOBaHUsI B OMOJIOTUU U YKOJIOTUH;
4) 0O3HAKOMHTKCS € 3ala4aMu TJIAHUPOBAHUS U OpraHU3aIluu SKCIIEPUMEHTA;
5) 03HaKOMUTBLCS ¢ OCHOBHBIMU CTOPOHAMHM JJaOOPATOPHOTO, BEreTallMOHHOTO, T0JIe-
BOTr'0, SKCKYPCUOHHOT'O U Jp. METOAOB, MOAXO0JIaMH U CPEICTBAMU PETHCTPALUU TIPO-
LIECCOB, MPOTEKAIOIINX B KUBBIX OPraHU3MaX;
6) U3JI0KUTH TMPaBUIIa MPOTOKOJIUPOBAHUS, 00OpaOOTKN Pe3yIbTATOB UCCIEIOBAHUS U
HaOJIIOJICHHS, X U300paKCHHS;
7) 0O3HAKOMUTBHCS C OCHOBHBIMU MpaBWIaMU paOOThl C HAYYHOU JIMTEPATYpOH U O~
TOTOBKHM MaTEpUAJIOB K ME€YaTH, B T.4. O(POPMIICHUS JUCCEPTALMOHHON paOOTHI.
B pe3yabTare u3ydeHusi JUCHUIUINHBI CTYEHT 00/1)iCeH: 00/1a0amb KOMNEmeH-
uuaAMuU:

OIIK-4: cnocoOHOCTBIO CaMOCTOSITENIbHO aHAJIM3UPOBATh HMMEIOIIYIOCS HH-
dhopmariuio, BEISBIATh PyHAaAMEHTAIbHBIC TPOOJIEMbl, CTABUTH 3a]la4y U BBIOJHATH
MoJIeBbIe, JJabOpaTOpHBIE OMOTOTUYECKUE UCCIASAOBAHUS MPU PEUICHUH KOHKPETHBIX
3a/1a4 C UCIOJb30BAaHUEM COBPEMEHHOM amnmapaTypbl U BBIYUCIUTEIIBHBIX CPEACTB,
HECTH OTBETCTBEHHOCTH 3a KQU€CTBO pabOT U HAYyYHYIO JOCTOBEPHOCTH PE3YJIHTATOB;

[TK-3: cnocoOHOCTh TPUMEHSATH METOJIMYECKUE OCHOBBI TPOCKTUPOBAHMUSI, BbI-
MTOJIHEHMSI TIOJIEBBIX M JTAOOPATOPHBIX OMOJOTUYECKUX, IKOJIOTHUYECKUX HCCIIE0BA-
HUIA, MCIOJIb30BaTh COBPEMEHHYIO almnapaTypy U BBIUHMCIHUTEIIbHbIE KOMILJIEKCHI (B
COOTBETCTBHUH C HAMPABIEHHOCTHIO (TTpOodrieM) MporpaMMbl MaruCTPaTypPhI).



3HamMb. B TIOJJHOM O00OBEMeE HpOFpaMMHBIﬁ MaTepual U €ro HaydHo€ M3JI0XKC-
HHe. 3HATh OCHOBHYIO MU JOIIOJIHUTCIBbHYIO JIUTCPATYPY U OCHOBHBLIX HAYYHBIC OO-
CTHMKCHMS ITOCIICIHUX JICT, COBPEMCHHBIC MCTOJbI NCCIICTOBAHMS,

ymembsb. NOATBCPANTH TCOPCTHYUCCKHE IIOJOXCHHA IPUMCpaMHM H CXEMaMH,
IMPUMCHATH TCOPCTUUCCKHUC 3HAHNA B pCHICHUU ITPAKTHYCCKUX BOIIPOCOB;

e1aoems. COBPCMCHHBIMU MCTOJAMHN HAYYHOT'O UCCIICAOBAHUA

1.2. bubauorpapuyeckuii CHUCOK
OcnogHoit
1. OcHOBBI HaAyYHBIX HccaeaoBaHui: yueb. mocooue / b.M.I'epacumoB u ap. - M.:
®opym: THOPA-M, 2013. - 269c.
2. Wkisap M.®.OcHOBBI HAyYHBIX HCClIeOBaHUH : yueb. mocooue / M. O . Ikisp.
- 4-e 3. - M.: JlamkoB u K", 2013. - 243c.

Jlononnumenvhotii

3. Koxyxap B.M.OcHOBBI Hay4HBIX UccienoBaHui : yueb. mocodue / B.M. Ko-
xyxap. - M.: lamkos u K", 2010. - 216c¢.

4. Kontes, B.B.OcHOBBI HayuHBIX HUCCJICIOBAHUN U MATEHTOBEACHUS: y4el. Mo-
cobue nns By3oB / B.B.Kontes, B.A. boromsarkux, M.®.Tpudonosa. - M.:
Komnoc, 1993. - 144c.

5. Kocmun, B.B.OcHoBBI HayuHbIX uccaeaoBaHuit.(O0umit kype): yued. nocodue
/ B.B. KocmuH. - 2-¢ u3na. - M. : PUOP: UHOPA-M, 2014. - 213c.

6. Jlymuenko, A.A.OCHOBBI Hay4HBIX UCCIIEOBAHUI: yued. MocoOue s By30B /
A.A. Jlyguenko, SA.A. Jlynuenko, T.A. IIpumak; Ilox pen. A.A. JlynueHko. -
Kwues: 3nanms, 2000. — 113 c.

7. Jlynuenko, A.A.OCHOBBI Hay4HBIX HcCcea0BaHM: yue0. mocooue / A.A. Jlyn-
yenko, S.A. Jlynuenko, T.A. Ilpumak; Iloxg pen. A.A. Jlyguenko. - 2-e 3.,
ctep. - Kues: 3nanue, 2001. - 113c.

8. Tpudonora, M.d.OcHOBBI Hay4YHBIX UCCIIEAOBAHM: yueO. mocodue 1 By30B
/ M.®.Tpudonosa, [1.M.3auka, A.Il.Yctroxxanun. - M.: Komnoc, 1993. - 239c.



1.3. Pacnpenesenue yueOGHOro BpeMeHHU M0 MOAYJIAM (pa3aesiam)
U TeMaM JAUCIHUNINHBI

Ne HaumenoBanue Mmoayneit Bcero B tom uncne, gvacoB | CamMocTosATeIbHAs

/1 Y T€M JUCIUILINHBI 4acoB pabota
JIEKIMU | CEMUHAPHI

1. Moayas 1. MeTtogojiorus B 36 3 3 26
OMOJIOTHYECKHX U DKOJOrHYe-
CKUX MCCJIe0BAHMAX

2. Tema 1. O0mas xapakTepuCTH- 18 15 1,5 13
ka Haykd. OCHOBHBIC 3TaIlbl
Pa3sBUTHA HAYKH.

3. Tewma 2. Kitaccudukanms Hayk. 18 15 1,5 13

5. Moayas 2. Opranuszanus 36 5 9 26
HAY4YHOI padoThI

6. Tema l. MarepuanpHo- 12 1 2 8
TEXHUYECKas 0a3a HayKH.

7. Tema 2. Ilpeamer wu3yudeHus 12 1 2 8
OnosIoTH .

8. Tema 3. OcHOBHBIE BOIIPOCHI U 12 3 5 10

3a/1auyd TUIAHUPOBAHHUS M Opra-
HHU3aILUU UCCIIENOBAHUI

9 UTOTO 72 8 12 52

Pasznen 2. COJEPXKAHUE YUYEBHBIX MOJYJIEN JUCHUIIJIMHBI U
METOINYECKHUE YKA3AHUA 110 UX U3YYEHUTIO

Monayas 1. MeToa0s10rusi B 0MOJIOTMYECKUX U IKOJOTHYECKUX
HCCJIEeA0BAHUAX
2.1. Conep:xanue moayJs 1

Tema 1. OOuas xapaktepucTika HaykKu. OCHOBHBIE 3Tallbl Pa3BUTHSl HAYKH:
MPEABICTOPUS HAYKH — PEIMTMO3HO-aHTPONOMOP(HBIE NPENCTaBlIeHUs; HATypduio-
codckuil 3Tan; BO3HUKHOBEHUE OTHEJIBbHBIX 00JacTel 3HAHM; TOCIOACTBO PEIUTH-
03HO-MHUCTHYECKOTO MHUPOBO33peHHs] B CpeHEBEKOBbE U Pa3BUTHE aJIXUMHUU U acT-
pPOJIOTUH; Pa3BUTHE IKCIEPUMEHTAIBLHOIO MeToAa B Dnoxy Bo3poxknenus; mnepsas
Hay4yHas peBoJirorus (16-17 BB.); MEXaHUCTUYECKU MaTEpPUAIU3M; HAKOIUICHUE U
CUCTEMATHU3AIMs DKCIEPUMEHTAIBHOTO MaTepuajga B KOHKPETHBIX 00JIacTAX ecTe-
CTBO3HAHUA, PEBOJIIOLMOHHBIE MEepeMeHbl B Hayke (19 B.); JIOMKa KIaCCHYECKHX
MpEACTaBICHUI 0 peanbHOM Mupe (KoHel 19 - Hauanmo 20 BB.); HOBasi peBOJIOLUS B
Hayke (20-30-e ronbl 20 Beka); pazButue HTP Ha ocHoBe mocTmxkenuid Hayku (50-¢
rT. 20 B.); COBpEMEHHOE.

Tema 2. Knaccudpukauus Hayk. @yHIaMeHTalbHbIE M NPUKIAJHBIE HAYKH,
pa3zpabotku. OOmas kinaccudukanus HayK. EcTecTBeHHbIE, TYMAaHUTAPHbIE, TEXHU-
YecKue HayKu, 00beKThI UX uccienoBanus. Kiaccudukanuys ecTeCTBEHHbIX HayK.

Merononorust 1 METo/Ibl Hay4HOro no3Hanusd. duiocodckas U crenuanbHO-
Hay4HasT METOJOJIOTHSl. YPOBHM METOJOJIOTMM - OOIIEHAyYHbIH W KOHKPETHO-
Hay4HbId. MeToapl GpunocodCcKor METOMOJIOTHH - UHIYKIUS U JaeAaykius. Cuctem-
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Hble MeToAbl. MeToapl KnbepHeTuku. MeTosibl MaTeMaTHUUECKOro ammnapara. Moge-
aupoBaHue. MblcauTenbHbId 3KcniepuMeHT. Hanbosee pacnpocTpaHeHHbIE 001IEHa-
YUYHBIE METOJBI MCCIICOBAHUS IIPUPOABI - ONMCATEIBHBIN, CPAaBHUTEIIBHBIN, JKCIIE-
PUMEHTAJIbHBIA U UCTOPUYECKUM - KAK BBIPAKEHHUE NPUHLUIIOB CUCTEMHOIO IOAXO0-
na. Meroabl W Teopuss HAY4YHOTO HCCJIEOBAaHUS B KOHKPETHBIX OOJIACTSAX HAayK.
HenocpencTBeHHbIl HAYYHO-IIPAKTUYECKUM YPOBEHb IIO3HAHUS - METOMKA U TEXHU-
Ka nccienoBanms. IHCTpyMEHTaNbHBIE U JIOTUYECKHUE ITPUEMBI U CPEACTBA U3YUYEHUS
KOHKPETHBIX CBOMCTB OOBEKTOB U SIBICHUH.

OMIUPUYECKUIA U TEOPETUYECKUI YPOBHU MO3HAHMS U OpPraHU3aluu UCCIEN0-
BaHui. OyH1aMeHTaIbHbIE UCCIIEA0OBAaHUS - IPUKJIIAHBIEC UCCIIEI0BaHUA - pa3padoT-
Ka - BHEJPECHHUE.

2.2. MeToguyeckne yKa3aHus MO ero u3y4eHuro MoayJs 1

Ha camocrositenbHOE M3ydeHHs] MOIYJsl HEOOXOAUMO 3aTpaTuTh 36 y4eOHbIX
yaca. 3yuaTs MaTepuan Moysis HEOOXOAUMO B MOCIIEA0BATEILHOCTH, YKa3aHHOH B
paznene 2.1. B mepuon camocTosiTeIbHOM pabOThl HEOOXOJIUMO IMOCIEI0BATEIHHO
M3Y4YUTh 1eJIU ¥ 33Ja4d HAyYHOT'O UCCIIeIOBAHUS, TPUMEPHI OUOTOTHYECKUX CUCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUH, ITAbl HAYYHOT'O UCCIEI0OBAHUS

[Tociie caMOCTOSITETLHOTO U3YYEHHSI MOJTYJIs AUCIUIUIMHBI 11eJieco00pa3eH ca-
MOKOHTPOJIb YPOBHS 3HaHWMHN. OTBETHTE Ha HIKE CICAYIOIINE BOIPOCHI.

2.3. Bonipocsl AJ1s1 caMOCTOATEIbHOM PpadoThI 110 Moay.Jiio 1

1.Ilony4yeHue 3HaHUN, OpraHU3alMs B3aUMOJEHCTBUSA MEKIY Pa3IMUYHBIMU X 00J1a-
CTSIMM M OTPACIISIMU, XPAaHEHHUE U PACIIPOCTPAHEHNE HAYYHBIX TaHHBIX HA3bIBAOT

a) Hay4HBIM ITOTCHIAJIOM

0) Hay4YHBIM 3HAHUEM

B) HAYYHOU AESATEIbHOCTHIO

2. COBOKYITHOCTH PECYPCOB, OIPEACISIONINX BO3MOKHOCTH PA3BUTHS HAYKH U HC-
MIOJIb30BAHUS €€ IOCTUIKCHUN Ha3bIBAIOT

a) Hay4HBIM ITOTCHIHAJIOM

0) HayYHBIM 3HAHHEM

B) HAYYHOM JCSITEIIBHOCTHIO

3. Ucropuuecku clIOKUBLIASICA U HEMPEPHIBHO pa3BUBAIONIASCS HA OCHOBE 00111e-
CTBEHHOM MPAKTUKU CUCTEMA 3HAHUI O IPUPOJE, OOIIECTBE U MBILICHUH, 00 00bEK-
TUBHBIX 3aKOHAX WX PA3BUTHS HA3bIBACTCS

a) SKCIIEPUMEHT

0) Hayka

B) 3HaHUE

4. TIporecc BIpaOOTKM HAYYHBIX 3HAHUH KaK BUJ MO3HABATEIHLHOU JIEATETLHOCTH
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Ha3bIBAIOT
a) HAYYHOM JIeATCIIbHOCTHIO
0) HAy4YHBIM HCCIICIOBAHUEM
B) HayYHBIM TIOTEHIIMATIOM

5. AnekBaTHOE OTpaKeHUE OOBEKTUBHOM JCHCTBUTEILHOCTH B CO3HAHUU YEJIOBEKA
Ha3bIBAIOT

a) Hay4IHOH JIeATEIHbHOCTHIO

0) HAyYHOW NCTUHOU

B) HAYYHBIM MTOTCHIIAJIOM

6. OTpakeHHE B UETTOBEYECKOM CO3HAHUH JCHUCTBUTEIHHBIX 3aKOHOMEPHOCTEH pe-
JBHOTO MHpA HA3BIBAIOT

a) HAyYHBIM 3HAHHEM

0) HAyYHBIM MMOTCHIIMAIOM

B) HAyYHBIM 3aKOHOM

7. Onieparusi, TOCPEJACTBOM KOTOPOI OIpeeiseTcs OTHOIICHUE OHON (M3Mepsie-
MO¥) BEJIMUMHBI K APYTON OJTHOPOJIHOM €11 BeIMUUHE, TPUHUMAEMOM 32 €AMHUILY
HAa3bIBAIOT:

a) CpaBHEHHE

0) ananu3

B) U3MEpEHUE

8. COBOKYITHOCTh MPHEMOB HIIH OIEPAIIUil MPAKTHUECKOTO UM TEOPETHIECKOTO
OCBOEHUS IEHCTBUTEIHHOCTH, MOAYNHEHUIO KOHKPETHOM 3aa4i HA3bIBAIOT:

a) METO.I

0) ombIT

B) 3HAHHE

9) dopma MbICITH, TIPEACTABISAIONIAs COO0H HOBOC O0OBACHCHHE SIBJICHUS HA3bIBAIOT:
a) HAy4YHOU Hjieeu

0) HAyYHBIM 3aKOHOM

B) HAyYHBIM NOTEHIIMAJIOM

10) Hay4Ho 000CHOBaHHOE TIPEIOIOKEHUE O HETTIOCPEACTBEHHO HE HAOII0JaeMOM
(haxTe 1MO0 3aKOHOMEPHOM TMOPSIKE, OOBICHSIONIEM U3BECTHYIO COBOKYITHOCTD SIB-
JICHUW HA3bIBAIOT:

a) Hay4Has ujes

0) Hay4yHas TUIIOTE3a

B) Hay4Hasl 1eATeIbHOCTh

2.4. 3aiaHud I CaMOCTOSATEILHOM padoThI o MoayJao 1
1. B 4eM OCHOBHBIE OTJIMYUS SIMITUPUUECKOTO UCCIETOBAHUS OT TEOPETUUECKOT0?
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2. JlaifTe onpeziesieHUe MOHSATUIO TEOPHs?

3. KakoBa posib METO/107I0THU HAYYHOTO UCCIIEIOBAHUS TIPU PEILICHUU [T03HABATEIb-
HBIX 3a7a4?

4.B kakoi (popMe MOKET ObITh BBIpaXKEH HAYYHBIN 3aKOH?

5. O6ocHylTe HEOOXOAMMOCTb €IMHCTBA aHATIM3a U CUHTE3a

6. Uto ob1iero Mex 1y onepanusMu cpaBHeHUs 1 u3mepenus. [lpusenure npumepsl.

7. lanite onpeneneHne MOAEIUPOBaHU U MOoJenu. [lepeuncaure BUIbI MOAEIUPOBa-

HUsA, UX OCOOCHHOCTH M 00J1aCTH IMPUMCHCHHA.

8. Uto Takoe cucrtema? KakoBbl €€ OCHOBHBIE XapaKTEPUCTUKH ?

9. YewM BrI3BaHa HGO6XOIII/IMOCTL CUCTCMHOTI'O ITIOAXO0Ja IIpU UCCICIOBAHNN CJIOKHBIX
00BekToB? C IIOMOIIIBIO KaKUX MCTOAOB €TI0 MOKHO pCaJII/ISOBaTI)?

10. KakoBa ponb noHsATUI B HAyKe?

MogayJs 2. Opranusanusi HAy4YHOUM padoThI
3.1. Conep:xanue MoOayJisi 2

Tema 1. MarepuanbHo-TexHUYecKast 0a3a Hayku. HayuHble uaeu, runoressl,
(dakTbl, CpeACTBAa MaTepUaAIN3alUM HAYYHBIX UM, CHMBOJUYECKUE CPEACTBA HAYKH,
UJIcaJIbHbIEC CPEICTBA HAYKH, CPEICTBA KOHTPOJISA, OLICHKH, CAHKIUN U ITOOLIPEHUHN.
Nupopmannonnas ¢pynkuus. Hayunsle mkonbsl. CoBepIilieHCTBOBAaHHE CUCTEMBI 11O/
TOTOBKH HaYYHBIX KaJpOB.

Oco0eHHOCTH OpraHu3allii HAayKd Ha COBPEMEHHOM 3Tane pa3BuTHs. Pazpa-
00TKa HOBBIX TEOPHIl B €CTECTBO3HAHUH, PACIIUPEHUE MPUKIATHOTO UCIIOIb30BaHUS
JTOCTIKEHUNM HaykH, "MH(GOPMAIIMOHHBIN B3pbHIB", mporpeccupytomas auddepeHiiu-
alus HayKu, MHTETpalus HayK.

CucremMHbIl MOAX0J U Kiaccupukanus cucteM. MaTepualibHble U aOCTpaKT-
Hble cucTeMbl. CTaTUYHBIE U TUHAMUYHBIE CUCTEMBI. 3AKPBITHIE U OTKPBITHIE CUCTE-
Mbl. bruonornueckas cucrematuka. CUCTeMaTHKa JKUBOTHBIX, CUCTEMATHKA pacTe-
Huil. TakcoHbl. Mepapxuyeckas eCTeCTBEHHas CUCTEMa opraHudeckoro mupa. Ilpu-
MEHEHHE CUCTEMATUYECKUX MOHSATUHN MPU PELIEHUH 3a]1ay B APYyTruX 00JacTax O1oso-
MU U PAKTHYECKOU JeATEIbHOCTH (CEIbCKOE X035ICTBO, MEIULIMHA, U AP.).

YPpOBHM OpraHu3alMu >KUBOW MNPUPOIBL: MOJEKYJIAPHO-TEHETUYECKHUM, Kile-
TOYHBIN, TKAHEBBIN, OHTOT€HETUYECKUI (OpraHW3MEHHbIN), TOMYJISAIIMOHHO-BUI0BOM
1 OMOTEOIICHOTUYECKUM, NI OMOChHEPHBIIA.



OO6111e6M0JIOTHYECKIE METOJIbl M MPUHIIMIBI U3YYEHUs KUBBIX OPTraHHU3MOB.
OnucatenbHbIN, CPABHUTEIBbHBIN, SKCIIEPUMEHTAIBHBIN U UCTOPUYCCKUI METOIbI, UX
CoJiep>KaHKe, IPUHITUITBI U METOJIbI, UCTOPHS Pa3BUTHUS, MPUMEHEHUE B COBPEMEHHOM
ouosioruu. CHCTEMHBIM MOJX0J, OOBEIUHSIONIMNA B €AUHOE IEJI0€ IPHUHIIUIBI U
CpE/ICTBa OMHUCATEIIBHOTO, CPABHUTEIBLHOIO, SKCIIEPUMEHTAIBHOTO U UCTOPHUYECKOTO
METO/IOB.

Tema 2. Ilpeamer uzydenust 6uonoruu. CoBpeMeHHbIE OMOJIOTHUECKHUE JTUC-
UTTMHBL. boTanuka, 300morusi, pusnonorus U aHatomusi. CHCTeMaTHKa JKHBOTHBIX,
CHUCTeMaTHKa pacTeHuil. [ ucTomorus, HuTonorus, GU3noaorus KUBOTHBIX, (PU3HOTIO-
rusl pacTeHuil (M3yueHue CTPYKTYphl U (YHKIUI KUBBIX OpraHu3MoB). MukpoOuo-
JIOTHsl, TUAPOOHOIOTHS (BBIACIECHBI 10 O0BEKTY HccaenoBanus). [ enetrka, Ononorus
WHJIUBUTyaJIbHOTO Pa3BUTHUS (BKJIIOYAsi SMOPHOJIOTHIO), TEOPHUS IBOJIOINH. DYHKITU-
OHAJIbHASI, UJIM CPaBHUTENbHAs, MOp(OIOTHUs, CpaBHUTEIbHAS (HU3UOJIOTHS, CPABHU-
TenbHass aHaroMusi. CHHTETMYECKHE NUCIMIUIMHBL IUTOPU3UOJIOTHUS, IUTOXUMHUS,
TUCTOXHMMHUS, SMOprodu3noIorus, Onoxumus, 6nopusuka, OMoKknOepHeTHKa, OMOHHU-
Ka, OmomeTpus, OumorexHosorusi. HoBble HayKu: paauoOMOJIOTHS, MOJEKYJISpHAs
ouonorusd. [lomynsimonHo-BuI0Bast OMoJiorus (cucTemMaThka, ouoreorpadus, oomias
1 (PU3HUOJIOTHYECKast KOJIOTHS KUBOTHBIX U PACTeHMI ), OuoreotieHonorus. Pemenue
MPAKTUYECKUX BOMPOCOB M MPOOJIeM: MPOMBIIUICHHAS MUKPOOUOJIOTHS, TEXHUYECKAast
OMOXUMMSI, 3alUTa PACTEHUI, PACTEHUEBOJICTBO, KUBOTHOBOJICTBO, OXpaHa MPUPO-
IbI, CEJICKIUS, MEIUKO-ONOIOTUYECKUE JUCIUIUIMHBI - Tapa3uTOIOTHsI, TMMYHOJIO-
rusi, KocMuueckas Ounonorus. M3ydeHne yenoBeKka: aHTPOMOJIOTHs, TeHETHKA YeIoBe-
Ka, SKoJorudeckasi GU3NOIOTHS YeJIOBeKa, OMOXUMHUS YeoBeKa, PU3NOJIOTUS TPYI0-
BBIX TIPOIECCOB, OMOXUMHSI YeJIOBEKa, KOCMUYecKast (PU3MOTIOTHS, HHKEHEPHAs TICH-
xoJiorus, ¢uznogornyeckas ncuxojorus. CrnienualibHble TUCHUTUIMHBI BHYTPH OC-
HOBHBIX Onosiornuecknx HayK. OCHOBHBIE MPOOJIEMBbl COBPEMEHHOM OMOJIOTHH.

Pa3mepsl OMONTOTHYECKUX CTPYKTYP U METONbI WX H3y4deHUs. Bo3MoxHbIe
OIIUOKHA TP METOJOJIOTHUYECKOM aHaju3e OMOJIOTUYECKHX TMpoOsieM. 3amMeHa ecTe-
CTBEHHOHAYYHOT'O COJICpKaHUs MPOOJIEMbI M HAyYHBIE MPOTUBOPEUHS, BOSHUKAIOIINE
pu uX pemeHnu, ¢punocohckumu npodieMaMu. JI0KHO-TUATIEKTUYECKOE PEIICHUE
Hay4HBIX TpoTHUBOpeunii. Hapyrienue cooTHOIIEHUS MexAy aOCTpaKTHBIM U KOH-
KPETHBIM (CTEeIUaTIbHBIMUA OMOJIOTHYECKUMHU U 00IlIeHayYHbIMU MeTo/1amMu). Dopma-
nu3anus B OMOJ0TUH; OMOJIOTU3aLMs TTPOOIIEM.

Tema 3. OcHOBHBIE BOIIPOCHI M 33J1a4y INIAHUPOBAHUS U OpraHU3aIlUU UCCIIe-
JIOBaHUM. DTarbl HAy4HOW palOThI: TUIAHUPOBAHUS U OpPraHU3AIMU UCCIETOBAHMUS,
MpoBeIeHUE HAOMIOACHUN (UCCIIeIOBAHUS B Y3KOM CMBICIIE CJI0Ba), 00pabOTKU MOJTY-
YEHHBIX PE3YJIhTATOB W MX TEOPETHUECKOTO aHaiIM3a. 3aJadyd Ha dTare IMJIaHupOBa-
Hus. OnpenesieHne myTe 1 METOI0B UX PELICHUS.

CriocoObl 1 3a7]a4¥ PETUCTPAIIMH U TPOTOKOJIUPOBAHMS UCCIIETYEMBIX MOKa3a-
teneil. OOBEKTUBHAS KOJUYECTBEHHAsI OIEHKA HAa OCHOBE M3MepeHuil. Peructpupy-
I0IIe TPUOOPHI: KOMIAPHUPYIOUIUE, MOKA3BIBAIOIINE, CAMOIUIITYIINE, HHTETPUPYIO-
e, O0mme TeXHuYecKne mpaBuia padboTel ¢ mpudopamu. EnuHUIIBI U3MEPEHHS pe-
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TUCTPUPYEMBIX MOKa3zaTeneld. Perucrpaius qanubsix. BeiOop MeTouku peructpaiuu.
[IpoTokonupoBaHue OMNbITA.

OO0paboTKka pe3yiabTaTOB dKcrepuMeHTa. KaduecTBEeHHBIM M KOJIMYECTBEHHBIN
aHaIM3 M CUCTEMATHU3alUsl MOJYYCHHBIX SKCIEPUMEHTAJBHBIX JTAHHBIX, UX H300pa-
’KECHUE B HATJISIAHOM BHJIE JJIsl BBIACHEHUS M TOJTBEPXKIACHUS CTEIICHU U XapakTepa
B3aMMOCBSI3eM MEXIy MapaMeTpaMu M3y4yaeMbIX (GYHKIUNA U BIUSHUEM BHEIIHHUX U
BHYTpeHHUX (pakTopoB. CTaTucTHUECKasl MPOBEpKa JOCTOBEPHOCTH (pa3inyuii) dKcC-
MEePUMEHTAJIbHBIX TaHHBIX. METOABI ¥ MPUEMBI OMOJIOTHYECKON CTATHCTUKH.

Cenenue AaHHBIX B Tabmuily. Pa3nuunbie Buabl TaOMUIl: TaOIUIBI Kade-
CTBEHHBIX TPU3HAKOB;, CTATUCTUYECKHE TaONHIbI; TaObmuipl (QpyHkuuid. OCHOBHBIC
TpeOoBaHus K mocTpoeHuto Tabnuil. "Jlerenaa" k Tadbnure.

I'paduaeckoe m3o0pakeHHEe pe3yabTaTOB oOmbiTa. OCHOBHBIE TPEeOOBaHUS K
noctpoeHuto rpaduxos. [IpaBuia nocrpoenus rpadukos.

[Toctpoenue auarpamm. TUIbl AMarpaMm: JUHEHHbIE, IEHTOYHbIE (CTOJIOMKO-
BbIE), CEKTOPHBIE.

N300paxeHne pe3yabTaTOB HCCIEIOBAaHUS B BHUJE CXEMbI, yepTexa. [Ipume-
HeHue Gopmyi.

[IpennnanupoBanue. 3agaun npenmianupoBanus. opmMupoBaHre MareMaTu-
YeCKOM KOHCTPYKUHUHU. DJIEMEHThl KOHCTPYKUUHU: (akTophl, (aKTOPHOE MPOCTpaH-
CTBO, OTKJIUKH U MOJIETIb.

AKTHUBHBIA U MTaCCUBHBIN 3KCIIEPUMEHT. BX0/bl cucTeMsl - (DakTOpbl, UIN HE-
3aBHCHMBIE TIEPEMEHHBIE; U3MEPSIEMbIE COCTOSIHUS BBIXOJIOB - OTKJIMKH, WM 3aBUCH-
MbIe iepemMerHbie. OnpeaeneHue GaKTopoB, OTKIMKOB U CBSI3W MEXy HUIMH - 33]a4a
MpeIIIaHUPOBAHMSL.

TpebGoBanusa k ¢akropam. DakTOpHOE MPOCTPAHCTBO. Tpu TUMa (HaKTOPOB:
yhpasiisieMble, KOHTPOJIUPYEMbIE U HEKOHTPOJIUPYEMBbIE.

Pa3mepHOCTh (H)aKTOPHOTO MPOCTPAaHCTBA (MM MPOCTPAHCTBA HE3ABHCUMBbIX
NEPEMEHHBIX) ONPEIENISIETCA YUCIOM YIpaBisieMblX (akTopoB. TOUKH MPOCTPaHCTBA
- BEKTOpbl. PazMepHOCTh (paKTOPHOTO MPOCTPAHCTBA B KOHKPETHOM HKCIEPUMEHTE
OTIPE/IEIISETCS YUCIIOM YNPABISEMBIX (PAKTOPOB, KOTOPbIE U3MEHSIOTCS B HEKOTOPOM
UHTEpBaJe.

['panuipl GakTOPHOTO MPOCTPAHCTBA ONPEICISIIOTCS B MEPBYIO OYepeab MH-
TepBaJlaMy U3MEHEHUH (aKTOPOB.

[1nan sxcniepuMeHTa - HabOp BO3ACHCTBUI Ha BXOJI CUCTEMBI, T.€. HAOOP TOUYEK
B (haKTOPHOM TIPOCTPAHCTBE, B KOTOPBIX MPOBOJUTCS PETHCTPAIUS BBIXOIOB.

Cas13b OTKIIMKA ¢ QakTopamu. KaduecTBeHHBIN W KOJTMYECTBEHHBIN OTKIIMK CH-
cteMbl. UHTepBasl u3MeHeHus (hakTopa.

Monens SKcriepuMeHTa Kak (QyHKIIMOHATBHAS CBSI3b MEXKIY (haKTOpaMH U OT-
KIJIMKOM, U3BECTHAs C TOUHOCTBIO 10 HEU3BECTHBIX IMAPaMETPOB.

Br16op monenu. JluneitHas u HelMMHEHHAs mapaMmeTpu3anus. Mojenu gucnep-
CUOHHOTO aHanu3a. TpeboBanus k omuoOke. OOmKe TpeOoBaHUS K TUIAHUPOBAHUIO U
aHaJIN3y YKCIEPUMEHTAIbHBIX TAHHBIX.

Craructuueckast 00paboTka SKCIIEPUMEHTAIBHBIX JTAHHBIX.
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PerpeccroHHbIli aHanM3 Kak BEPOSTHOCTHBIA METOJ YCPEIHEHUS U CBEPTKU
JAHHBIX TIPU TaKUX 3KCIEPUMEHTATbHBIX MCCIENOBAHUAX, KOTJA JEIAeTCsA MOMbITKA
NPEICTaBUTh CBSI3b MEXY HAOJI0aeMbIMU MEPEMEHHBIMU C TIOMOIIBI0 (PYHKIHO-
HaJIbHOM 3aBUCHMOCTH.

Perpeccuonnast monens. [Ipumepsl BbIOOpa perpecCUOHHBIX Mojieniel. AHamu3
pE3yNbTaTOB (PAKTOPHOTO IKCIIEPUMEHTA.

TunuuHble OMMOKU NPH IJITAHUPOBAHUM M aHAJIM3€ DKCIIEpUMEHTA: 1) HEKop-
PEKTHOCTh B U3MEpeHUsX; 2) HempaBomepHOe UCIOJIb30BAHUE CTATUCTHUYECKOW TEX-
HUKHU B aHAJIW3€ JaHHbIX. 3). HecooTBeTCTBUE CIIIAHUPOBAHHOIO HKCIIEPUMEHTA MO~
cTaBiieHHOH 3amaue. 4) [lomHoe cmemmBanue 3¢dexToB nByX (hakTopos. 5) Heyuer
3HaunMoro ¢aktopa. 6) Jlesundopmupyromas Moaenb ¢ "MepemyTaHHBIMU" OTKITH-
KOM U (paKTOpamu.

OdopmieHne pe3ybTaToB UCCIEA0BAHUS.

Koneunsie pesynbratel HUP cTynenToB: ycTHOe cooOiieHue, T0KIaa, Kypco-
Bas U JUIUIOMHAas paboThl, MyOJMKalMU B IeYaTH, JOKJIAIbl HA HAy4YHOU KOH(pepeH-
1005028

[IpaBuna u TpeboBanus k 0oGopMIICHUIO HAYUHBIX MyOnukanuii. OdopmiieHue
MUCBMEHHBIX OTYETOB, KyPCOBBIX U TUIIOMHBIX padoT.

Texct padotsl. [IpaBuna odopmienus tekcra. bubnanorpaduueckue ccbuiku U
CIIMCOK JuTeparypbl. Pe3tome m aHHOTanusg. EnuHunbsl usmepeHus. Pusnyeckue
cuMBOJIBL. Mmmroctpanum.

OdopmiieHne nuccepTaimoOHHON pabOThI.

PaboTa ¢ HayuHoi1 tutepaTypoil. Pabora B Oubnmnoreke. Pabora ¢ karamoramu.
Karanoxnsie kapTouku. Buapl pacnonoxeHus kapToyek: aji(aBUTHBIN, CUCTEMATH-
YEeCKU, mpeaMeTHbIM Katanmoru. CrneunuaibHble MH(GOpMallMOHHbIE u3aaHus. Pede-
pupoBaHue Tekcta. OCHOBHBIE IPUHLIUIIBI U ITPaBUIIa peeprupoBaHusl.

PedepupoBanue tekcra. PedepatuBubiii 00630p. AnHoTanus. [Ipaktuueckue
COBETBHI 110 TEXHUKE pePepUpOBaHMsI HAYUHOTO TEKCTA.

3.2. MeToauyeckne yKa3aHus M0 U3yYEeHUIO MOTYJIs 2

Ha camocrosiTtenbHOE M3ydeHHEe MOAYIsl HEOOXOAUMO 3aTpaTuTh 36 y4eOHBIX
yaca. 3yuaTs MaTepuan Moy HEOOXOAUMO B MOCEA0BATEILHOCTH, YKa3aHHOM B
pazzaene 2.1. B mepuos camocTOSITENBbHOM pabOThl HEOOXOIUMO IMOCIIEI0BATEIBHO
M3YYUTh BO3MOXKHBIC (JOPMBI HAYYHOU MPOAYKIIMHU, NMOJTYYSHHOU B pe3yJbTare mpo-
BOJUMOT'O UCCIIEIOBAaHUA?

[Tocne caMOCTOSITETbHOTO U3YYEeHHSI MOYJIsl AUCIUILIMHGI 11eJIeco00pa3eH ca-
MOKOHTPOJIb YPOBHS 3HaHWI. OTBEThTE Ha HIKE CIEAYIOIIUE BOMPOCHI, MOTIEPKU-
Basl NPaBUJIbHBIN.

3.3. 3adanusa ona camocmoamenvroii paGomul no mMooyio 2

1. M3noxkenne CynHOCTH KaKOTo-11M00 BOMPOCca HA3bIBAIOT
a) aHHOTAaIUs
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0) pedepar
B) JOKJIa

2. Kpatkoe n3105KeHie KHUTH, CTaThU, YaCTO C KPUTHYECKOM OLIEHKOI Ha3hIBAIOT
a) TOKJIaJ
0) aHHOTaLUS

B) pedepat

1. KakoBa cTpyKTypa oT4eTa 0 HAyYHO-UCCIIEJOBATENbCKOM paboTe?

2. Ilepeuncnute BO3MOXKHBIE (HOPMBI HAYYHOUM MPOIYKIIMHU, TOTYYEHHON B pe3yJibTa-
T€ MPOBOJUMOTIO UCCIIEIOBAHUS?

3. C KaKo# 1eIbI0 OCYIIECTBISETCS 00padoTKa JaHHBIX KCIIEPUMEHTA?

4. PackpoiiTte conepkaHue METOJIUKN UCCIIEOBaHUS B 00J1aCTH OUOJIOTHH.

5. B ueM 0CHOBHOE OTJIMYKE TOMCKOBBIX UCCIEOBAHUI OT HAy4YHBIX pa3pabOTOK?

6. O6ocHyliTe HEOOXOUMOCTD MIPEIBAPUTENBHON pa3pabOTKU UCCIIEJOBAHUS?

7. KakoBa poJib SKCIIEpUMEHTAJIbHBIX UCCIEOBAaHUIN B MO3HABATEIILHON JESTEIBHO-
CTH YeJoBeKa?

8. IlepeuncnuTe UCTOUHUKH MMOIPEIIHOCTEN U3MEPEHUS?

9. Kakogsa ponb [IK B mmaHupoBaHUM SKCHEPUMEHTA U AHAIU3E €TI0 PE3yJIbTATOBR?

10. HazoBuTE OCHOBHBIE MMPU3HAKU U300peTECHUS?

12



Pa3mexn 1.

1.1.
1.2.

1.3.

Paznen 2.

OI'JIABJIEHUE

OOmuye MeTOMUYECKUE yKa3aHWs M0 W3YYCHUIO JIHUCIIH-
TUTAHBI

[enw u 3a7a4n TUCTIUTUTAHBI

bubnuorpaduueckuit ciucok

Pacnpenenenrie yueOHOTO BpEMEHH 1O MOAYJIAM (pase-
Jlam) U TeMaM JIUCIUTUINHEI

Copepxanne y4eOHBIX MOJYJECH IUCHMILUTUHBI U METO-
JIMYECKHE YKA3aHUA [0 UX U3YUYEHUIO
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BbIIMCKA

u3 npotokona Ne 6 3aceganusa MeToIn4ecKo KOMUCCHH
dakynbTeTa 0OX0TOBEneHUs U Onoskosnorun PI'A3Y
ot 31 mas 2016 1.

[MPUCYTCTBOBAIJIU: IIpod. mpod. Ecekor E.K., mpod. 3yoxosa B.M., mpod.
IIponsieB A.B., nouent EcexkoBa M./I.

[TIOBECTKA JIHA: paccMoTpeHue NpoeKTa U3JaHWs METOJUYECKHUX YKa3aHUHU 10
M3YUYEHHIO TUCIUIUIUMHBI «[locTaHOBKAa HAyYHOrO SKCIEPUMEHTA» HAIPABIICHUS I10/1-
rotoBku 06.04.01 - «buonorus», nporpamma «K0JI0TUs», «BUOTOTHYECKUE OCHOBBI
OXOTOBEJeHUs» moAroroBieHHbX JI.0.H., mpodeccopom kadeapbl OHOIKOIOTUU
E.C.PaBKkuHBIM.

CJIVIIIAJIN: paccMOTpeHHE MPOEKTa U3/IaHHUSI METOJMYECKUX YKa3aHWM MO U3yde-
HUIO JucUUIUIMHBI «IlocTaHOBKA Hay4HOrO SKCIIEPUMEHTa» HAIPABIICHUS NOATOTOB-
ku 06.04.01 - «buonorus», nporpamma «IKOJIOTHS», «DBHONOTMYECKHE OCHOBBI
OXOTOBEJCHUS» MOATroTOBICHHBIX J[.0.H., mpodeccopoM Kadeapbl OHOIKOIOTHU
E.C.PaBkuHbIM.

Ha pykonucs nosry4eHsl MOJ0KUTENBHBIE PELICH3UH OT:

K.06.1., npod. ®I'BOY BO PT'A3Y I'onuykoBa A.A.

K.6.H., nonienta ®I'6OY BO PI'A3Y A.B./laBbi10Ba

ITOCTAHOBUWUJIN: meroauveckue yka3aHus 1o aucuuruinie «[loctaHoBka HaydHO-
ro 3KCIEPUMEHTa» PEKOMEHAOBATh K U3/IaHHUIO.

I'OJIOCOBAHMUE: EnnuoriacHo
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[Ipencenarens METOAMYECKON KOMUCCUU B.M.3y6koBa
BBITIMCKA

u3 npotokoia Ne 10 3aceganus kadenpsl ouoskonoruu @I'bOY BO PT'A3Y

[IpucyrcrBoBao: 6 yenoBeK
ot 31 mas 2016 rona

I[TOBECTKA JIHA: paccMmoTpeHue NpOeKTa M3JaHUs METOAUYECKUX YKA3aHHWM 10
M3YYEHUIO JUCHUILUIHHBI «[locTaHOBKAa HAYYHOTO 3KCIEPUMEHTA» HAIPABJICHHUS I10/1-
rotoBku 06.04.01 - «buonorus», nporpamma «K0J0TUs», « BUOTOTHYECKUE OCHOBBI
OXOTOBEJCHUs» NoAroToBieHHbIX [[.0.H., mpodeccopoM Kadeapsl OHOIKOIOTUU
E.C.PaBkuHBIM.

CJIVIIIAJIN: paccMOTpeHHE MPOEKTa M3/IaHHsI METOJMYECKUX YKA3aHWM M0 U3yde-
HUIO TUCHUIUIMHBI «[l0CTaHOBKA HAYYHOTO 3KCIEPUMEHTA» HAIPABIICHUS MOJITOTOB-
ku 06.04.01 - «buonorus», mporpamMmma «IKOJOTUS», «BHOJOTHYECKHE OCHOBBI
OXOTOBEJCHUS» MOAroTOBIEHHBIX J[.0.H., mpodeccopoM Kadeapbl OHMOIKOJIOTUU
E.C.PaBkuHBIM.

ITOCTAHOBWJIN: pekoMeHI0BaTh K U3IAHUIO METOJIMYECKUX YKa3aHUM IO M3yde-
HUIO TUCHUIUINHBI «[l0CTaHOBKA HAYYHOTO SKCIEPUMEHTA HAIPABJICHUS MOJITOTOB-
ku 06.04.01 - «buonorus», mporpamMmma «IKoOJIOTHS», «BHOJOTHMYECKHE OCHOBBI
OXOTOBEJCHUS» TMOATroTOBICHHBIX J[.0.H., mpodeccopoM Kadeapbl OHOIKOIOTUU
E.C.PaBKkuHBIM.

3aB. kadeapoit OM0IKOJIOTUH M.J1.EcpkoBa
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Penen3zusa

Ha meTtoguueckoe ykazanue «I[IocTaHOBKA HAYYHOT0 YKCIIEPUMEHTA» TUCIIH-
minHbI «[IocTaHOBKA HAYYHOT0 IKCIEPUMEHTA», CTYyAeHTaM HANpaBJIeHHUs MO/I-

roroBku 06.03.01 — «buojgorus»

CocraBurens: npodeccop kadeapsl OMOIKOIOTUU E.C.PaBkun

[IpencraBneHHass Ha peleH3UpOBaHUE padOTa, BBHINOIHEHA B COOTBETCTBUU C
y4eOHBIM IIJIaHOM, BKJIFOYAET B ceOsl LIENU U 3aJaud JUCLMILIMHBL, COJEpKaHue OcC-
HOBHBIX Pa3/IeJiOB IUCIUIUIMHBI, 3aJaHUsI IS CAMOCTOSITEIbHOM paboThl, TECTOBBIN
KOHTPOJIb, OMOIMOTpadUuecKuii CIIMCOoK.

MeTtoauueckoe ykazaHUE ITOMOKET CTYACHTaM B 3aKpEIUICHUH HEOOXOIMMOIO
o0beMa TEOPETHUECKOTO MaTepuaia U MpUOOpEeTEHNH YMEHUN W HaBBIKOB IO Opra-
HU3ALMHU U IPOBEICHUIO HAYYHOTO SKCIIEPUMEHTA.

Metoauyeckoe ykazaHue, MOATOTOBIEHHOE npodeccopoM kadeapbl OHOIKO-
gorun E.C.PaBKkuHBIM BBITIOJTHEHO Ha BBICOKOM Y4e€0OHO-METOJWYECKOM YpPOBHE H

YAOBIICTBOPAIOT Tpe60BaHI/IHM HN3YUCHUIO OUCHHUILINHBI «IloctaHoBKka Hay4HOI'O

skcnepumerntay GI'OC BO HIIb 06.04.01 — «buomorus».

Penenzent: K.0.H., gou. kadeapsl oxotoBeAaeHus u kunosnoruu, ®I'bOY BO PI'A3Y

A.B.J/laBb110B
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