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Pabouass mporpamMma mo (PU3UKe HA yPOBHE CpemHero oO0Iero
ob6paszoBaHuA (0a30BBIN YPOBEeHb M3YUEHUS IPeaAMeTa) COCTaBJIeHa
Ha OCHOBe MOJIOMKeHUII m TpebOBaHUI K pe3yJsibTaTaM OCBOEHUS
OCHOBHOII o0oOpasoBaTeJIbHON NPOTPAMMBbI, IIPEACTABICHHBIX B
denepajbHOM TOCYyZAPCTBEHHOM 0O0pasoBaTEJIbHOM CTAHZAPTE
cpeanero obiero obpaszoBaHua (PI'OC COO), a Takke ¢ yuéToM
¢enepanbHOil pabouelr  IpPOTpPaMMBI BOocIHUTAaHMA u KoHmemmum
npernogaBaHusa yuedbHoro mnmpeamvera «Pusuka» B 00pasoBaTeIbHBIX
opranusanuax Poccuiickoil Pengepanuu, peajanldyOIuX OCHOBHLIE
o611e006pasoBaTeIbHbIE TPOTPAMMBI.

NOACHUTEJIbHAA 3ANUCKA

Cogep:xanue IIporpamMmbl HampaBjgeHO Ha (GOPMUPOBAHIE eCTe-
CTBEHHO-HAYUYHON KapTUHBI Mupa yuamiuxcsa 10—11 Kiaccos mpu
obyueHnU UX (pusuke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-Ie-
ATEJBHOCTHOrO mmoaxonxa. IIporpaMmma cooTBETCTBYET TPEOOBAHUAM
PI'OC COO k mIaHUPYEMBIM JUUYHOCTHBIM, IIPeIMETHLIM M MeTa-
OpeqMeTHBIM pe3yJjbTaTaM O0yUYeHUs, a TAKKe YINThIBAeT Heo0XO0-
OUMOCTH peajnsalliy MeKIPeIMeTHBIX CBA3el (PUIUKKU C ecTe-
CTBEHHO-HAYUYHBIMHU YUYEOHBIMU IIpeAMeTaMu. B Hell onmpeneasaioTca
OCHOBHBIE I[eJIM M3YYeHHsA (PU3UKKU HA YyPOBHE CPEIHero oOIero
00pasoBaHUsl, JIAHUPYEMbIe Pe3yJIbTAThl OCBOCHUA Kypca GUSUKN:
JUYHOCTHBIE, METAIIpeIMeTHbIE, IPeIMeTHbIe (Ha 6a30BOM yPOBHE).

IIporpamMmMma BKJIIOUAET:

« IJIAHUPYEMbIE Pe3yJIbTAThl OCBOCHUA Kypca (pusuKu Ha 6a30BOM
YPOBHE, B TOM 4YHCJIE IPeIMeTHbIe Pe3yabTaThl 110 ToJgaM o0yue-
HUS;

« comep:kaHme yueOHoTro mpeamMeTa «PusuKa» M0 roJgaM o0yUYeHUd;

« IPUMEPHOE TEeMATHUYECKOe ILNIAHNPOBAHME C YKas3aHUeM KOJuJe-
CTBA YacOB Ha M3y4YeHMEe KasKJIOUM TeMbl 1 IIPUMEPHOI XapaKTe-
PUCTUKOI yUeOHOM AeATeIbHOCTH yUalllIXCd, pealnu3yeMoi Ipu
N3yUYEeHUU ITUX TEM.

IIporpamMmMma Mo:KeT OBLITHL MCIIOJIL30BAHA YUUTEJIAMU KaK OCHOBA
IJISI COCTaBJIEHUsS cBOMX paboumx mporpamm. Ilpu paspabGoTke pa-
6oueil mporpaMMbl B TEMATUUYECKOM MJAHMPOBAHUHU JOJKHBI ObITh
YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUSA DJIEKTPOHHBIX (IIU(PPOBBIX)
00pasoBaTENIbHBIX PECYPCOB, SABJIAIOIINUXCA yIeOHO-METOIUUECKU-
My MarepuajgamMu (MyJIbTUMEIUNHBIE IIPOTPAMMBI, 3J€KTPOHHBIE
YVUeOHUKY U 3aJaYHUKU, dJEeKTPOHHBIE OMOJINOTEeKN, BUPTYaJIbHBIE
nabopaTopuu, UTPOBbIE MPOrPaMMBbI, KOJLIEKIINY IIU(PPOBBIX oOpa-
30BaTeJbHBIX PECYPCOB), PEATUIYIONINMHU JUAAKTUUECKHE BO3MOMK-
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voctu VKT, comepsxkanHune KOTOPBIX COOTBETCTBYET 3aKOHOJATEJb-
CcTBY 00 00pa3oBaHUU.

PaGouasi mporpaMmMa He CKOBBLIBA€T TBOPUYECKYIO HHUIIMATUBY
yuuTesgeili U MPeJOCTaBJSeT BO3MOXKHOCTH [AJSA peaau-3aiuu
Pa3IMYHBIX METOAMUYECKHX IIOAXOAO0B K OpraHu3alluu O0y-ueHUSd
(busuke 1[pPUM YCAOBUU COXPAHEHUSA O0O0SI3aTEJIBHOM UYACTH CO-
IepskaHus Kypca. KosnyecTBo YacoB B TeMaTUYECKOM ILJIAHUPOBA-
HHNY Ha HN3y4YeHUe Ra?KI[OfI TeMBbl ABJAETCA OPHEHTHPOBOYHBIM H
MOKeT ObITh U3MEHEeHO KaK B CTOPOHY YMEHbBIITeHUs, TaK U YBEJU-
YeHUd B 3ABHCHUMOCTH OT PeaJIin3yeMbIX METOJNUYECKHNUX IIOAXO0OO0B 1
YPOBHA HOATOTOBJEHHOCTU yYaIl[UXCH.

OBLLAA XAPAKTEPUCTUKA YHYEBHOIO NMPEAMETA «®U3NKA»

dusmnKa Kak Hayka o Hambojee oOINUX 3aKOHAX IPHUPOILI, BbI-
cTymasi B KayecTBe y4ueOHOIO mpeamMeTa B IIIKOJI€, BHOCHUT CYII[e-
CTBEHHBIM BKJAJ B CHCTeMY 3HaHUII 00 OKpYy’KalolleM MHpe.
IIIxonbHBIN Kypc GUBUKKM — CHUCTEMOOOPaA3YIOIHUHA OJIA eCTeCTBEeH-
HO-HAYYHBIX YUeOHBIX IIPEIMETOB, IOCKOJbKY (pU3NUeCKre 3aKOHBI
JIe;KaT B OCHOBE IIPOIIECCOB UM SBJIEHUIM, N3yUyaeMbIX XHUMUEH, 0m1o-
Joruei, (pusuuyeckoi reorpadueii u actpoaomueii. Mcmoib3oBaHue
U aKTHUBHOE IIPUMeHeHne (PU3NUYECKUX 3HAHUI ompenessieT Xapak-
Tep U pasBUTHE PA3HOOOPA3HBIX TEXHOJOrHUUl B cepe dSHEePreTuKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJYYEHUA HOBLIX MAaTEPHUAJIOB C
3aJaHHBIMU cBolicTBaMu u Ap. M3yueHne pu3UKU BHOCUT OCHOBHOM
BKJIaJ B (h)OpMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTUHBLI MUPA y4a-
muxcd, B GopMUpPOBAHTEe YMEHUN IPUMEHATbL HAYUYHBIN METOJ, I10-
3HAHUS IPU BBLINOJHEHUN UMY yUEOHBIX MCCJIETOBAHUIM.

B ocHOBY Kypca pUBUKM CpemHEH IIKOJIbI IIOJIOXKeH psl HOei,
KOTOpPBbIE MOJKHO PAcCMaTPUBATH KAK IIPUHIUAIILI €r0 IIOCTPOSCHMS.

Hoea uyenocmnocmu. B coorBercTBUU ¢ Hell Kypc ABJIAeTCA
JIOTUYECKU 3aBePIINEHHBIM, OH COAEPKUT MaTepuaj U3 BCeX pasie-
0B QPUBUKHU, BKJIIOUYAET KAaK BOIIPOCHI KJIACCUUYECKOI, TaK U COBPe-
MEeHHOH (HUIUKU.

Hoesa zenepanusayuu. B coorBeTcTBUU ¢ HEH MaTepuasa Kypca
$u3UKN 00 beANHEH BOKPYT (pU3HMUECKUX Teopuil. Begyium B Kyp-
ce ABJsgeTcA POPMUPOBaHME IIPEACTABICHUI O CTPYKTYPHBIX YPOB-
HSIX MaTepPuu, BelllecTBe U II0JIE.

Hoea cymanumapusayuu. Eé peanusanua npezrosaraer uc-
HOJIb30BaHNE T'YMAaHUTAPHOrO IIOTeHIaIa (GU3NIeCKO HAYKHU, OC-
MBICJIEHVE CBSA3U PA3BUTUA (PUBUKHU C PASBUTHUEM OOIIIECTBA, a TaK-
JK€ C MUPOBO33PEHUYECKHMM, HPABCTBEHHBIMU U SKOJOTMUYECKUMU
npobJjieMaMu.
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Hoea npurnadnoi nHanpaénennocmu. Kypc dusuru npes-
moJiaraeT 3HAKOMCTBO C HMIMPOKUM KPYIOM TEXHUYECKUX U TEXHO-
JIOTUYECKUX NPUJIOKEHNN U3YUEeHHBIX TEOPUU M 3aKOHOB.

Hoesa sxonozuidayuu peanusdyeTcs IIOCPEACTBOM BBeIeHUS de-
MEHTOB COJEPIKaHUs, IMOCBAIINEHHBIX JKOJIOMYECKMM MIpobJemMam
COBPEMEHHOCTH, KOTOPHbI€ CBA3aHBI C PA3BUTHEM TEXHHNKH 1M TEXHO-
Joruii, a TaksKe OOCYKIeHUs HpoOJieM ParMOHAJbLHOTO IIPHUPOLO-
TOJIb30BaHUA U 9KOJIOTUYECKOM 6e30IacHOCTH.

Crep:KHEBBIMU dJIeMEeHTaM1 Kypca GUSUKU cpegHeil ITKOJIBI AB-
adoTcAa (puanuecKkue Teopuu (hopMHpPoOBAHUE IIPENCTABICHUNA O
CTPYKTYPE IIOCTPOEHUA (PUBNUECKOU TEOPUM, POJU (PYHIAMEHTAb-
HBIX 3aKOHOB M IIPHMHIIWMIIOB B COBPEMEHHBIX IIPpeACTaBJIEHHAX O
Opupoae, I'PAHUIAX IPUMEHHUMOCTYU TEOPHUl, AJIS OINMCAHUS eCTe-
CTBEHHO-HAYYHBIX SABJEHUM W IPOIECCOB).

CucTeMHO-IeATeJIbHOCTHBIN IIOAX0 B Kypce PUBUKHU Pealn3yeTc
OpesKae BCero 3a CUET OPraHU3aIluM SKCIEPUMEHTAJIbHON esaTesb-
HOCTU OoOyuatormuxcs. [[aa 6a30BOro ypoBHSA Kypca (UBUKU — 3TO
WCIIOJIb30BaHWE CHUCTEeMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX DKCIIe-
PUMEHTOB M J1a00pPaTOPHBLIX PaboT, KOTOPBIE B IIporpaMme o0bemu-
HEHBI B OOIMIUIl CIMCOK YUeHHWUYECKUX MPaKTUUYecKuX pabdor. Brige-
JeHVe B YKa3aHHOM IIepevuHe Jab0paTOPHBIX PadOT, IMPOBOIMMBIX
IJI KOHTPOJIA U OIEHKHU, OCYIIECTBIAETCA yUaCTHUKaMu 00pasoBa-
TeJIBHOTO IIPOITecca MCXOAA U3 OCOOeHHOCTEe TeMaTHUeCKoTo IIJIaHu’-
poBaHUA 1 ocHallleHUsa KabuHera pusuku. IIpu sTom obecmeunBaeT-
cA OBJIaleHre OOYYAIOMIMMUCS YMEHHUSIMHU IIPOBOAUTL KOCBEHHBIE
M3MepeHns, MCCIENOBAHUS 3aBUCUMOCTEN (PM3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB IIO IIPOBEPKE IIPEeNJIOKEHHBIX I'UIIOTe3.

Boubiioe BHMMaHMe yAesieTcsi PEIIeHUI0 PACYETHBIX U Kaue-
CTBEHHBIX 3amad. IIpm sTOM IJIs1 pacUE€THBIX 3ajad IIPUOPUTETOM
ABJIAIOTCA 3aJaYM C ABHO 3aJaHHOU (PU3UUECKON MOOEJIbI0, II03BO-
JISIIOIYE TMPUMEHATh M3YUYeHHbIe 3aKOHBI M 3aKOHOMEPHOCTU Kak
W3 OJHOI'0 pasdieiia Kypca, TAK U MHTErPUPYS SHAHUA N3 PA3HBIX
pasmenoB. [ KavyeCTBEHHBIX 3a7ayu IIPHUOPUTETOM SABJISIOTCS 3a-
IaHusA Ha OOBbSICHEHNE HPOTEeKaHWs (PUSMUYECKUX SABJIEHUH U IIPO-
IIeCCOB B OKPY:Kalollell »KM3HU, TpeOyroIiue BbIOOpa (Ghu3uuecKoit
MOJIeJIN [IJIsI CUTYAIlu! IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B coorBercTtBUU ¢ TpeboBanuamu PI'OC COO K marepuaibHO-
TeXHUUYECKOMY OOecIleueHMI0 YUueOHOTo IIpoiiecca 6a30BLIii YPOBEHb
Kypca QU3WKU B CpeHEH ITKOoJe MOJIMKEH M3ydaThbCd B YCIOBUAX
OpeaMeTHOro KabuHeTa GUBUKY UJIU B YCIOBUSAX MHTETPUPOBAHHO-
ro KabuHeTa IIPeIMETOB €CTeCTBEHHO-HAYUYHOTO IIMKJIa. B KabuHeTe
$UBUKHN JOJKHO OLITH HEoOXOoAMMOe JiabopaTopHOoe 000pyZoBaHUIE
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AJIA BBIIIOJIHEHMWA YKa3aHHBIX B IIPOTrpaMMe YUYeHHNUYEeCKUX IIPAKTH-
yecKuX paboT U AeMOHCTPAIMOHHOEe 000pyIOBaHUE.

HemoHCTpamuoHHOEe 00OpyIOoBaHMe (OPMUPYETCS B COOTBET-
CTBUH C IIPDVMHITUIIOM MPIHPIMaJIBHOﬁ AJOCTATOYHOCTHU N oﬁecnethaeT
IIOCTAHOBKY II€PEYVMCJJIEHHBIX B IIPOTrpaMMe KJIIOUEeBbIX AeMOHCTpPa-
U JJIA WUCCJIESOBAHUA M3YUYAE€MBIX ABJCHUNM M IIPOIECCOB, DMIIU-
pudecKux m (PyHAAMEHTAJbHBIX 3aKOHOB, UX TEXHUUYECKUX NpHUMe-
HEHUMN.

JlabopaTopHOe 0bOpyZOBaHME AJIA YUEHHUECKUX HNPAKTHUECKUX
pabor (popmMupyeTcsa B BHIE TEMATHYECKUX KOMILIEKTOB 1 o0ecIe-
YMBAETCS B pacuyére OJHOI0 KOMILJIEKTa Ha ABYX OOYyYarOI[MXCSH.
TemaTnuecKre KOMILJIEKTBI Ja00PaATOPHOI'O 000PYIOBAHUSA JOJIMKHBI
6BITB IIOCTPOEHBbI HA KOMIILJIEKCHOM MCIIOJIb30OBAHMNHN aHAJIOTOBBIX M
nu(POBLIX IIPHUOOPOB, a TaKKe KOMIBIOTEPHBIX HN3MEPUTEIbHbBIX
cucteM B Buae MuGPOBBIX JlabopaTopuii.

LETN U3YYEHWA YYEBHOTO MPEOMETA «®U3NKA»

OCHOBHBIMU IIeJIAMU H3YUeHUA (PU3UKHN B 00IIeM oO0pasoBaHUU

SABJISTIOTCS

— ¢QopMUpPOBaHUE MHTEpPECa W CTPEeMJIeHUS OoO0ydamImxcs K Ha-
YYHOMY M3yYEHUIO IPUPOABI, PABBUTHUE UX UHTEJIEKTYATbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEI;

— pas3BuUTHE IPEJCTAaBJIEHUN 0 HAYYHOM MeTole MOo3HaHuA U (op-
MUPOBaHMWE HCCIENOBATEIHBCKOTO OTHOIIEHUS K OKPYKAIOIUM
ABJIECHUAM;

— (opMupoBaHEe HAYIYHOTO MUPOBO33PEHUA KaK pe3yabTaTa u3y-
YeHUsS OCHOB CTPOEHUA MaTepuu U GpyHIaMeHTAJIbHBIX 3aKOHOB
(pUBUKU;

— dopMUpPOBaHUE YMEHUI O0bACHATH ABJIEHUSA C MCIIOJTb30BAHUEM
dusuUecKUX 3HAHUYN M HAYYHBIX TOKA3aTeJIbCTB;

— (opMuUpoBaHNE HPEACTABICHUN O POJU (PUBHUKU OJIA PA3BUTUSI
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U T€XHOJIOTHUH.
HocTmixkeHne 9TUxX Iejell obecleuymBaeTCs peIIeHueM CJeIyIO-

X 3a7a4 B IIpOIlecce N3yUYeHUsa Kypca GusuKM Ha YPOBHE CpeHe-

ro o6Iiero o6pasoBaHU:

— IIpuoOpeTeHre CUCTEMEI 3HAHUI 00 00IMUX (pU3NUECKUX 3aK0HO-
MEpHOCTAX, 3aKOHAX, TEOPUAX, BKJIOUAA MEXaHUKY, MOJEKY-
JIAPHYIO (PUBUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3J€-
MEHTBI aCTPOPUBUKN;

— dopMUpPOBaHWE YMEHUI MPUMEHATHh TeOPeTUUYEeCKNe 3HAHUS I
00bAcCHEeHUA GUBUUYECKUX ABJIECHUN B IPUPOJAE U IJIA MPUHATUA
OIPaKTHUUYECKUX PeIlleHnil B MOBCeIHEBHOI KU3HU;
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— OCBOEHUE CIIOCOOO0B PeIleH s PAa3JIUUYHBIX 3a4aY C ABHO 3aJaHHOM
dusuUecKoOl MOMENbI0, 3aJad, ITOAPAa3yMeBAaIOIINX CAMOCTOSA-
TeJbHOE co3daHMe (DU3NUYECKOH MOIesN, aJfeKBATHOM YCIOBUAM
3amaun;

— IOoHUMAaHUe (pUBUUECKUX OCHOB U IPUHIIUIIOB AEHCTBUSA TeXHU-
YeCKUX YCTPOMCTB M TEXHOJIOTUYECKUX IIPOIECCOB, NX BIUAHUI
Ha OKPYJKAaIOIIyI0 Cpeay;

— OBJIaIeHNE MEeTOJAAMU CAMOCTOSTEJIILHOTO IIJIAHUPOBAHUA U IPO-
BeJleHNs (PpU3NUECKUX SKCIIEPUMEHTOB, aHaln3a 1M MHTepIpeTa-
nuu uHPOPMAIHUN, OIPeAeeHNs MOCTOBEPHOCTHU IIOJIYYEHHOTO
pesyJbTarTa;

— co3JaHue yCJIOBUI AJiA PAa3BUTUSI YMEHUIN MPOEKTHO-MCCIeI0Ba-
TEeJIbCKOM, TBOPUECKOH IeATeJbHOCTH.

MECTO YYEBHOIO NPEOMETA «®U3NKA» B YYEBHOM TMJIAHE

B cootrBercTBUU ¢ PI'OC COO dusura ABIAsIETCS 00A3aTEIBHBIM
IpeaMeTOM Ha YPOBHE CpemHero ooIero oopasoBaHus. JlamHAas Ipo-
rpaMma mpeaycMaTpuUBaeT M3ydyeHue (pU3nMKM Ha 0a30BOM YPOBHE B
o0Béme 136 u 3a gBa roga ooyueHus 1mo 2 u B Hemesio B 10 u 11 Kyac-
cax. B rematTuueckoMm miaanupoBaHuu A 10 m 11 KiaaccoB mpeamo-
JIaraloTCSA Pe3ePB BPEMEHU, KOTOPBIM YUNTEIbh MOMKET HUCIIOJIb30BaTh
IO CBOEMY YCMOTPEHUIO, 1 IOBTOPUTEILHO-0000IIA0IIE YPOKH.

JIro0asa pabouasi mporpaMMma QOJIMKHA OJHOCTHIO BKJIKUYATE B Ce-
0s1 comepIKaHUe TaHHOM IIPOrpPaMMBI.

B oTmenbHBIX ciyuasax Kypc (pusuKu 0a30BOT0 YPOBHS MOYKET 13-
yuaTbcsa B 00béMe 204 u 3a gBa roga obyuenus (3 u B Hemesaio B 10
u 11 xaaccax). B sToM ciiyuae yBeJIMUMBAETCS He MeHee UeM 0
20 u pesepBHOE BpeMdA, KOTOPOE MHCHIOJL3YETCA YUUTEJEM MIJIs
W3yYeHUsA BOIPOCOB, TECHO CBA3AHHBIX C BBIOPAHHBIM IIPO(UIEeM
00yueHUsi, W yBeJIUUYMBAETCA ydeOHAs HArpysKa, OTBOAUMAS Ha
H3yuYeHNe MeXaHUKH, MOJIEKYJISIPHON (PUBMKU U 3JIEKTPOSUHAMIU-
KM, 3a CUET pacIIMpeHUs JYucja JadopaTOPHBIX PadoT MCCIemoBa-
TEJIBCKOI'0 XapaKTepa U YPOKOB PeIlleHNsI KaYeCTBEHHBIX W PACUET-
HBIX 3a7ad4.

8 Pa6oyas nporpamma



MNAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLLEI0
OBPA30BAHUA (BA30BbIW YPOBEHD)

OcBoeHue yueOHOTO mpeamera «Puamka» Ha ypPOBHE CPEIHETO0
ob1rero o6pazoBaHus (6a30BBIN YPOBEHB) MOJKHO 00eCIIeunBaTh JA0-
CTUIKEHUE CIAeAYIONNX JUUHOCTHRIX, METAIIPEeIMETHBIX U IIPEIMEeT-
HBIX 00pa30BaTEeJbHBIX PE3YJIbTATOB.

JINYHOCTHbBIE PE3YNIbTATbI

I'paxcdancroe éocnumanue:

— cOPMUPOBAHHOCTD I'PaKIaHCKOM ITO3UIINY 00yUaIoIerocsa KaK
aKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUICKOTO OOIIeCTBa;

— OPUHATHE TPASUIVOHHBIX OO0IIeYeJI0BEUECKUX TyMaHUCTHUE-
CKUX U JeMOKPATUYECKUX ITeHHOCTEIl;

— TOTOBHOCTH BECTHU COBMECTHYIO IesITeJIbHOCTh B MHTEepecax rpak-
IaHCKOTO O0IleCTBa, YUYaCTBOBATH B CAMOYIPABJIEHUU B IITKOJIE
¥ JIeTCKO-IOHOIIIECKUX OPTaHM3AIlUAX;

— yMeHUe B3auMOJIENCTBOBATH C COIIMAIBHBIMU MHCTUTYTAMHU B CO-
OTBETCTBUU C UX GQYHKIUAMU U HasHAUYEHUEM;

— TOTOBHOCTH K 'YyMaHUTAPHON U BOJIOHTEPCKOU AeATeIbHOCTH.
Ilampuomuueckoe gocnumanue:

— c(OpMUPOBAHHOCTL POCCUMCKOM TPaKIAHCKON MAEHTHUYHOCTH,
HaTPUOTU3MA;

— IIeHHOCTHOE OTHOIIIeHNE K I'OCYyJapCTBEHHBLIM CUMBOJIAM; JOCTU-
JKEeHUSAM POCCUNCKUX YUEHBIX B oOJacTy GUBUKU U TeXHUKE.
Hdyxoeéno-Hpascmeennoe éocnumanue:

— cOPMUPOBAHHOCTH, HPABCTBEHHOTO CO3HAHUSA, STUYECKOTO II0-
BeIEHUS;

— CIIOCOOHOCTH OIIEHMBATH CUTYaIWMI0 U IPUHUMATH OCO3HAHHBIE
peleHnsa, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U
IIeHHOCTH, B TOM YHCJIE B JeATEJbHOCTH YUEHOTO;

— OCO3HaHMe JUYHOTO BKJIaJla B IOCTPOEHNE YCTOMYNBOTO Oy IYIIEro.
Jdcmemuueckoe eocnumanue:

— BCTEeTUYECKOe OTHOIIEeHNE K MUPY, BKJIOUASI 3CTETUKY HAYYHOTO
TBOPUYECTBA, IPUCYIIEr0 (pU3NUECKOoN HayKe.

Tpyodoeoe 6ocnumanue:

— WHTepPeC K Pa3jIudYHbBIM chepaM npodecCrOHATIbHON AeATeIbHO-
CTH, B TOM 4YHCJIE CBSIBAHHBIM C (DMBUKON U TEeXHUKOU, YMEHUE
COBepIIaTh OCOZHAHHBIN BBIOOP OyAyIlel mpodeccuu 1 pearnso-
BBIBATH COOCTBEHHBIE KM3HEHHBIE ILJIaHbI;

— T'OTOBHOCTBH U CIIOCOOHOCTHh K 00pPa30BAHHUIO X CaMOOOPAa30BAHUIO
B oOJsacTy (PMBUKM HA NPOTAYKEHUU BCEH KU3HU.
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IKonozuweckoe socnumanue:

— cOPMUPOBAHHOCTD 9KOJOTNUECKON KYJIbTYPhbl, OCO3HAHUE IJIO-
0aJILHOTO XapaKTepa dKOJIOTHUYECKUX IIPo0JeM;

— IJIaHWPOBAHWE U OCYIIleCTBJICHNE AeCTBUI B OKPYsKaloIleil cpe-
e Ha OCHOBE 3HAHUS IleJell YCTOMUYMBOIO Pa3BUTHSA uUeoBeue-
CTBA;

— paclIupeHre OIbITA AeATeJbHOCTH 9KOJOTMUYECKOM HalpaBJIeH-
HOCTU Ha OCHOBE MMEIOIIUXCS 3HAHUMN mo (pusuke.

Ilennocmu HAYUHO20 NO3ZHAHUA:

— cOPMUPOBAHHOCTHL MHUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO PasBUTUA (PU3UUECKON HAYKU;

— OCO3HaHWe [[EHHOCTH HAyYHOU JesaTeIbHOCTH, TOTOBHOCTD B IIPO-
mecce m3ydyeHus (PUBUKU OCYINECTBJIATH IPOEKTHYIO U MCCJIEN0-
BaTeJIbCKYIO NeATEeJIbHOCTh MHANBUAYAJIbHO U B I'PYIIIE.

B mporiecce mocTuiKeHUA JUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
IporpaMMbI cpeqHero obInero oopasoBanuda mo GU3NKe y o0yUuaro-
IUXCHA COBEPIIEHCTBYETCA IMOUUOHANbHBLI UHMEeNIeKN, TIPEAIIO-
Jaramioimuii c)opMUPOBAHHOCTD:

— caMOCO3HAHUS, BKJIOYAOIIETO0 CIOCOOHOCTH MOHMMATH CBOE
SMOIIMOHAJIILHOE COCTOSIHHE, BUETh HAMPABJICHUS PA3BUTHUSI
COOCTBEHHOI SMOIIMOHAJBHOI c(ephl, OLITL YBEPEHHBIM B cele;

— camopezyaupoéaHrHus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMEHUe
OPUHUMATb OTBETCTBEHHOCTh 34 CBOE MOBEIEHUE, CIIOCOOHOCTH
aJalTUPOBATHCA K OMOIMOHAJILHBIM M3MEHEHUSAM U IPOABJIATH
TMOKOCTb, OBITH OTKPBLITHEIM HOBOMY;

— BHYMPpeHHell MOMmuU8ayu, BKIOUAIONIIEN cTpeMJIeHe K JOCTU-
JKEHUIO I[eJIM U YCIIeXy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHUE
IefCcTBOBATh, UCXOLs M3 CBOUX BO3MOYKHOCTEI;

— amnamuu, BKJIOUAKOIIEl CIIOCOOHOCTL IIOHUMATL 9MOIIMOHAL-
HOE COCTOSIHHE [PYIruX, YUYUTHIBATH €ro IIPU OCYIIECTBJIEHUU
00IIleHN A, CIIOCOOHOCTL K COUYBCTBUIO U COMEPEKUBAHUIO;

— COUUANLHBLLX HABBLLKO8, BKJIIOYAIIIUX CIOCOOHOCTH BBICTPAM-
BaTb OTHOINEHUS C APYTUMU JIOAbMU, 3a00TUTHCS, IPOABIIATH
HHTEepeC U paspeniaTb KOHGINKTEI.

METANPEOMETHbBIE PE3Y/IbTATHI

VHuBepcaanble no3HaBaTeJibHble AEﬁCTBMﬂ

Bas3oeéble nozuvweckue delicmeus:
— CaMOCTOATEJIbHO (POPMYJIUPOBATHL M aKTyaJU3WPOBATL IIpobJIe-
MYy, pacCMaTpPUBATL €€ BCECTOPOHHE;
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— OIpeneJATh IeJN AesATeIbHOCTU, 3aaBaTh IIapaMeTpPhbl 1 KPUTe-
pUM UX TOCTUIKEHUS;

— BBISIBJIATH 3aKOHOMEPHOCTU U IIPOTHUBOPEUUS B paccMaTpuBae-
MBIX (DUBUYECKUX SABJICHUAX;

— paspabaThIBaTh IJAH peIIeHrusa HIpPoO0JeMbl ¢ YYETOM aHaJIM3a
MMEIOINXCA MaTEePUAJIbHLIX M HEMATEPUAJIbHBLIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBELI B JeATEJIbHOCTD, OI[EHUBATh COOTBETCTBUE
pe3yJabTaTOB IeJAM, OLEHHBATL PUCKHU IIOCIEACTBUH esTesib-
HOCTU;

— KOOPAMHHUPOBATHh U BBLINOJHATHL PAa0OTy B YCJIOBUSAX PEaJIbHOTrO,
BUPTYAJbHOTO ¥ KOMOMHMPOBAHHOIO B3aMOAEHCTBIUSI;

— pasBUBATh KPEATHWBHOE MBIILJIEHWE IIPU PEIleHUN KUSHEeHHBIX
npobJeM.

Basosvle uccnedosamenverue dellcmeus:

— BJIAZIETh HAYYHOM TEPMUHOJIOTHEI, KJIIUEBBLIMU ITOHATUAMU U
MeToJaMu (pu3MUecKOoil HayKH;

— BJIaJleTh HaBBIKAMM YUYeOHO-HCCJIESOBATEIbCKOM UM IIPOEKTHOIL
IesiTeJIbHOCTU B 00JiacTy (GU3UKHU; CIIOCOOHOCTBIO I TOTOBHOCTBIO
K CaMOCTOSATEJIbHOMY IIOMCKY METOIOB PeIlleHus 3aaad pusude-
CKOI'0 COAEeP:KaHUs, MPUMEHEHHNIO0 PasJUUYHLIX METOJOB IIO3HAa-
HUS;

— BJIAIETh BUJAMHU JEATEJIbHOCTH II0 IIOJYUYEHUI0O HOBOIO 3HAHUS,
ero MHTepIIpeTaluu, IIPeo0pPasoBaHUIO0 W IIPHUMEHEHUIO B pas-
JUYHBIX YUEOHBIX CUTYaIlUAX, B TOM UHCJIe IIPU CO3TaHUU yued-
HBIX IIPOEKTOB B 00JacTU (pUBUKMY;

— BBISIBJIATH IIPUYNHHO-CJIEACTBEHHLIE CBA3SU U aKTyaJIu3UPOBATH
3aauy, BBIABUraTh I'MIIOTE3Y €€ PeIlleHUsl, HaXOAUTb apryMeH-
THI AJIA JOKAa3aTeJbCTBA CBOUX YTBEPIKACHUM, 3aJaBaTh IIapamMe-
TPBI U KPUTEPUHU PEIIeHUT;

— aHAJM3UPOBATH IIOJYUYEHHBIE B XO/I€ PellleHusd 3aJaun Pe3yIbTa-
Tbl, KPUTUYECKHU OIEHUBATh HX JOCTOBEPHOCTH, IIPOTHO3UPO-
BaTb W3MEHEHNEe B HOBBIX YCJIOBUAX;

— cTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3aJauu B oOpasoBa-
TEJIbHOH! IesiTeJIbHOCTHU, B TOM UHCJIEe IIPU U3YUCHUUN (PUSUKH;
— [IaBaTb OIIEHKY HOBBIM CHUTYaIlUAM, OI[€HUBATDH IPHUOOPETEHHBIN

OIIBIT;

— yMeTb IIePEHOCUTH SHAHUSA M0 (hU3nKe B MPAKTUUECKYIO 00JI1acTh
JKUBHEIesITeJIbHOCTH;

— yMeTh MHTErPUPOBATDH 3HAHUS U3 PASHBIX IIPEIMETHBIX 00JIacTeil;

— BBIJBUTaTh HOBLIE HJIeHU, IIPeAJIaraTh OPUTMHAJIbHbBIE TOIXO0IbI 1
pellleHus; CTaBUTDH MPOOJIEMBI U 3aaul, JOIyCKAaoI[ue ajJlbTep-
HATUBHBIE PEIeHUsd.
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Paboma ¢ ungpopmayuei:

BJIAIETh HABBIKAMU IIOJYYEHUSA WHPOpMANUU (PU3UIECKOro CO-
IepKaHUs U3 NCTOYHNKOB PA3HBLIX TUIIOB, CAMOCTOATEIBHO OCY-
IIECTBJIATDH HONCK, AHAJNUS, CUCTEMATHUIAINIO 1 HHTEPIIPETAI[IIO
mHPOPMAaIINU PA3JUYHBIX BUAOB U (POPM IIpe/iCTaBICHUSI,
OILIEHMBATDH JOCTOBEPHOCTHb MH(MOPMAIINH;

HCIIOJIb30BATh CpeicTBa MH(MOPMAIIMOHHBIX ¥ KOMMYHUKAI[MOH-
HBIX TE€XHOJIOTUH B PeIIeHWM KOTHUTUBHBIX, KOMMYHUKATHB-
HBIX ¥ OPraHM3aI[MOHHBIX 3a7au C coOJIoJeHreM TpeboBaHMUIA
SPrOHOMUKHU, TEXHUKU 0e30IIaCHOCTH, I'MI'MEHbI, pecypcocOepe-
JKEHUs, IPABOBBIX U STUUYECKUX HOPM, HOPM HH(POPMAIMOHHOMR
06e30IIaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UUECKOT0 COAEPKAHUS B PA3IUYHBIX ()OP-
MaTax ¢ y4éTOM HasHAUYeHWs WH(GOPMAINMM U IeJIeBOi ayauTo-
puu, BeIOMpAas ONTUMAJIbHYIO ()OPMY IIPEACTABJICHUSA U BU3ya-
JIN3aIUN.

VHuBepcaanble KOMMYHUKATUBHbIE ﬂeﬁCTBMﬂ

12

Ob6wenue:

OCYIIECTBJIATEL OOIIleHNEe HA YPOKaX (PUBMKMH M BO BHEYPOUHOM
IesATeJILHOCTH;

pacrosHaBaTh MPEAIOCBLIKN KOH(MINKTHLIX CATYAIUNA WM CMSIT-
4aTh KOH(QPJIUKTHI;

PasBEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOJIb-
30BaHMEM A3BIKOBBIX CPEICTB.

CosemecmHnaa deamenbHoOCMb:

HOHMMATh U HCIOJb30BATh IIPEUMYIIECTBA KOMAHIHON ¥ MHIU-
BUIYaJIbHON PabOTHI;

BBIOMPATH TEMATUKY ¥ METOAbI COBMECTHEIX AeNCTBUI C yUETOM
O0IIMX WHTEPECOB U BO3MOKHOCTEH KaKJOr0 UjJeHa KOJIJIEKTH-
Ba;

OPUHUMATL II€JIA COBMECTHOM IeATeJbHOCTH, OPraHM30BLIBATDH
Y KOOPAWHUPOBATH HENCTBUA II0 €€ JOCTUKEHUIO: COCTABJIATH
IJIaH OeWCTBUM, PACIPENe/sTh POJIU C YIETOM MHEHHUI ydacT-
HUKOB, O0CY KIAaTh Pe3yJIbTAaThl COBMECTHOM PabOTHI;
OLIEHMBATL KAYEeCTBO CBOEr0 BKJANA U KaXXJOr0 yYaCTHUKA KO-
MaHIBI B OOIUI pe3yJabTaT II0 Pa3paboTaHHBIM KPUTEPUIM;
IpenjaraTh HOBLIE IIPOEKTEI, OL[EHNBATEL UAEU C IIO3UIUY HOBU3-
HBI, OPUTHHAJIBLHOCTY, IIPAKTUYECKON 3HAUMMOCTH;
OCYIIECTBJIATEL IIO3UTUBHOE CTPATErHuyecKoe IIOBeleHNe B pas-
JUYHBIX CUTYAIUSX, MPOABJIATH TBOPYECTBO M BOOOpasKeHUeE,
OBITH MHUIMATUBHLIM.
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VHuBepcaanble perynaTuBHble AeicTBua

CamoopzaHnu3ayus:

— CaMOCTOSATEJbHO OCYIIECTBIATH O3HABATEIBHYIO NeATEJIbHOCTD
B oOsacTy GUBUKU M aCTPOHOMUU, BBISIBJIATH IPOOJIEMBI, CTa-
BUTH 1 ()OPMYJIUPOBATH COOCTBEHHBIE 3a1a4ul;

— CaMOCTOSATEJLHO COCTABJISATH IIJIAH PeIlleHUsT PACUETHBIX U Kaue-
CTBEHHBIX 3ajlau, ILJIAH BBIMNOJHEHUS MIPAKTHUUYECKON pPabOThI C
YUYETOM MMEIOINXCS PEeCYyPCOB, COOCTBEHHBIX BO3MOMKHOCTEN U
IpennoUYTeHn;

— [IaBaTb OIEHKY HOBBIM CUTYAIlUAM;

— pacimupATh, paMKX Yu4eOHOro IIpeaMeTa Ha OCHOBE JIMUHBIX IPe-
IIOUYTEHUIT;

— JleJIaTh OCO3HAHHBIN BBIOOP, apryMeHTHPOBATh €ro, OpaTh Ha ce-
051 OTBETCTBEHHOCTD 34 PeIlleHue;

— OIIEHUBATH IPUOOPETEHHBIN OIBIT;

— ¢cmoco0CTBOBATEL (POPMUPOBAHUIO U IIPOABJIEHUIO dPYIUIUUA B 00-
JacTu GU3UKU, IIOCTOSHHO IIOBBIIIATH CBOM 00pa3oBaTEeIbHBIH U
KYJbTYPHBIH YPOBEHb.

CamoxkoHmpons:

— [aBaTb OIIEHKY HOBBIM CHUTYAI[USIM, BHOCHUTh KOPPEKTUBEI B Jie-
ATEJBHOCTh, OIIEHUBATh COOTBETCTBIUE PE3YJIbTATOB IIEJIAM;

— BJIaZIeTh HABBIKAMU II03HABATEJbHON pedieKcuy KaK OCO3HAHUSA
CcOoBepIIaeMbIX AeHCTBUIl M MBICIUTEJbHBIX IIPOIECCOB, UX pe-
3yJBTATOB U OCHOBAHUIT; MCIIOJIb30BATh MPUEMBI PedIeKCUHN I
OLIEHKU CUTYAaIlluU, BIOOPA BEPHOrO PEIeHu’sd;

— YMeThb OIleHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATDL PEeIIeHusd
0 UX CHUKEHUIO;

— OPUHUMATh MOTHUBLI ¥ aPryMEHTHI APYTUX IIPU aHAJIU3E Pe3yJib-
TATOB JeATeJbHOCTH.

IHpunamue ceb6a u dpyzux:

— OpuHUMATh cebs, MOHNMAas CBOU HEJOCTATKU U JOCTOWHCTBA;

— OPUHUMATb MOTUBLI ¥ aPrYMEHTHI APYTUX IIPU aHAJIN3E Pe3yJib-
TATOB JeATeJbHOCTH;

— IPU3HABATh CBOE MPABO U IIPABO APYTUX Ha OIIUOKHU.

MPEAMETHbBIE PE3YJIbTATbI
10 knacc

B mporiecce nsyuenusa Kypca pusuku 6aszoBoro ypoBHsa B 10 KJac-
Cce YUeHUK Hay4YUTCHA:
— JIeMOHCTPHUPOBAaTh Ha IIPUMEpPaxX pPOJIb U MecTO (pusmku B Qop-
MUPOBaHUU COBPeMeHHOI Hay4YHOU KapTUHBI MUpAa, B pa3BUTUU
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COBPEMEHHOH TeXHUKWN M TEeXHOJOTHUM, B IIPAKTHUUYECKOMN mes-
TeJbHOCTH JIIOZEeH;

VUUTBIBATDH I'PAHUIIBI IIPDMMEHEHNA N3YUYEeHHBbIX (I)I/I3I/I‘IGCKI/IX MO-
IeJjieli: MaTepuaibHasd TOUYKA, MHEepPIUaJbHAasd CUCTeMa OTCUETa,
abCOJIIOTHO TBEPJAOE TeJ0, MAeaJbHBIN r'a3; MOLENM CTPOEHMSI
Tas30B, KUIKOCTEH M TBEPALIX Te€J, TOUEUHLIA 3JEKTPUUECCKUI
3apan Opu pelreHuu GUsnUecKUx 3aadu;

pacmosHaBaTh pusmyecKkue ABJIeHUA (IIPOIeCChl) U OOBACHATH
WX Ha OCHOBE 3aKOHOB MEXaHWKU, MOJEKYJIAPHO-KUHETHYEe-
CKOM TEeopHuU CTPOEHUA BeIeCTBa U IJIEKTPOAUHAMUKM: PABHO-
MepHOe M PaBHOYCKOPEHHOe MPAMOJUHeNHOe ABUIKEHUEe, CBO-
0omHOE TaJeHUe TeJ, ABUKEHUEe II0 OKPYKHOCTH, WHEepIud,
B3auMmogeicTBue Tea; Aud@Pysus, OPOYHOBCKOE IBUKEHIE,
CTpOeHMe KUIKOCTeH M TBEPABIX TeJ, U3MeHeHue o0bEMa Tesa
npu HarpeBaHuM (OXJaKIeHUU), TEIJOBOe paBHOBecHe, MCIIa-
peHue, KOHAEHCAIUA, IIJIABJIeHNEe, KPUCTAJIIN3asd, KUIIeHNUE,
BJIaKHOCTh BO3JyXa, IIOBBINIEHWE AaBJEeHUA ra3da OPU ero Ha-
TPeBaHUU B 3aKPBLITOM COCYZe, CBA3b MEKAY ITapaMeTpaMU CO-
CTOSHUSA rada B U30IPOIleccax; JIeKTPUIAIUu TeJ, B3auMOoOaei-
CTBUE 3apANO0B, dJIeKTPUUECKas IIPOBOAUMOCTD, TEIJIOBOE, CBE-
TOBOE, XUMUUYECKOEe, MAaTrHUTHOE JIeMCTBUA TOKA;

OmMCHIBATHL MeXaHWUYECKOe IBUKEeHUEe, UCIOJb3ys (pusmyuecKkue
BeJIMUNHBLI: KOOPAMHATA, IIyTh, IIepeMelleHe, CKOPOCTb, YCKO-
peHme, Macca Teja, Cuja, UMOYJbC Teja, KMHeTHUYEeCKasa SHep-
Tus, TOTEeHIUAJNbHAA DHEPTUA, MeXaHnuecKasa pabora, MexXaHu-
YeCKas MOIHOCTH; IPYW ONMNCAHWU NPABUJBHO TPAKTOBATH (hu-
3UYECKHI CMBICJI HCIIOJIB3YEeMBIX BEJIMYMH, HUX 0603HaquI/Iﬂ n
eIMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIE JAHHYIO (DU3HUUe-
CKYIO BEJIMUWHY C APYI'MMU BeJINUUHAMU;

OIIMCBIBATh HM3Yy4YE€HHBIC TEIIJIOBbLIE CBOIICTBA TeJ U TEILJIOBHIE
ABJIEHNA, HMCIIOJIb3ydA (I)I/ISI/I‘IGCKI/IG BEeJIMYUWHBI: OJaBJIeHUe rasa,
TeMIIepaTypa, CpelHAA KUHETUUYeCKasd SHEPTud XaOoTUUECKOTO
IBUXKEHUA MOJIEKYJ, CpeIHEeKBaApaTUUYHasd CKOPOCTh MOJIEKY.J,
KOJIMUYECTBO TEILJIOTHI, BHYTPEHHA 9HepPrus, padora rasa, Koad-
(PHUIIMEHT II0JIE3HOTO NEeHCTBUSA TEIJIOBOTO ABUTATEJIA; IIPU OMMU-
CaHUU TIPABUJBHO TPAKTOBATH (PUBWUECKUM CMBICJ HCIIOJIb3ye-
MBIX BEJIWYNH, UX 0003HAUEHUS W eJUHUIILI, HAXOAUTh (POPMY-
JIbI, CBA3bIBAIOII[€ JaHHYIO Q)HBquCKYIO Be€JIMUMHY C APYTMMU
BeJIMYMHAM,

OIIMCBIBATh MH3YyYEHHBIE JJIEKTPUYECKUEe CBOIICTBA BeIecrna,
9JIEKTPUYECKNe SABJIEHUA (IIPOIIECCHI) M BJIEKTPUUECKYIO IIPOBO-
AUMOCTBb Pa3JINYHBIX CpeJ, HCIIOJNb3ydd (I)I/IBI/I‘IGCKI/IQ BeJINUYUHBI:
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SJIEKTPUYECKUN 3apsl, dJeKTpHUUecKoe MoJie, HAUPIKEHHOCTH
O0JIsI, IOTEHITAJ, PA3HOCTD IIOTEHI[NAJI0OB, CUJIA TOKA, dJIeKTPU-
yecKoe HaOpssKeHue, dJIeKTpudyecKkoe comporusaenue, IC, pa-
60Ta TOKAa; MPU OMUCAHUYN IIPABUJIBHO TPAKTOBATh (PU3UUECKUHN
CMBICJI UCTIOJb3yEeMBbIX BEJIMUNH, UX O003HAUEHUA U €IUHUIIHI;
yKas3bIBaTh (hOPMYJbI, CBA3LIBAIOINE JAaHHYIO (GpU3UUECKYIO Be-
JVUYUHY C APYTUMU BeJIUUYNHAMU;

aHAJIU3UPOBATh (PU3UWUECKUE IIPOIECCHl U ABJEHUA, WCIOJIb3YA
dusuUecKre 3aKOHLI M NPUHIIUNIBI: 3aKOH BCEMUPHOTO TATOTE-
Hus, I, II u III sakousr HeloTOHA, 3aKOH COXpaHEeHHUS MeXaHU-
YeCKOM SHepPruu, 3aKOH COXPAaHeHUA MMITYJIbCa, MPUHIUI CY-
IePHO3SUIIUYN CUJI, IPUHIIUN PABHOIPABUA WHEPIUAJBHBIX CHU-
CTeM OTCUETAa; MOJIEKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHUA
BeIllecTBa, Tra30Bble 3aKOHBI, CBA3b CpeJHEeH KWHeTHYeCKOHn
SHEePruy TeILJIOBOTO IBMYKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIe-
parypoii, IepBbIii 3aKOH TEePMOAMHAMHUKW; 3aKOH COXPaHEHUS
S5JIEKTPUYECKOro 3apdAjna, 3akoH Kyioma, 3sakoH Oma, 3aKOHBI
IOoCJeOBaTEeILHOTO U HapajjeJIbHOTO COeOUHEHUS ITPOBOIHU-
KOB, 3akoH [[iroynsa—JleHna; mpu 9TOM pas3jindyaTh CJIOBECHYIO
GhOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTUuYecKoe BbIpaKeHUue U yC-
JoBuA (IPpaHUILI, 00JaCTH) TPUMEHUMOCTH;

00bACHATH OCHOBHBIE IPUHITUIILI AeHCTBUSA MAIlInH, IPUGOPOB U
TeXHUYECKUX YCTPOICTB; Pa3JuUaTh YCJIOBUSI WX 0E30IIaCHOTO
VICIIOJIb30BAHUSA B MTOBCEIHEBHOM JKU3HU;

BBITIOJIHATH 9KCIEPUMEHTHI 110 MCCJIEAOBAHNIO (DU3MUECKUX ABJIE-
HUHA ¥ IIPOIECCOB C MCHOJHL30BAaHMEM IPAMBIX WM KOCBEHHBIX M3-
MEepeHU: Ipu 3TOM (POPMYJIUPOBATH IIPOOJIEMY/3a1auy U TUIIOTE-
3y yueOHOT'0 9KCIIEPUMEHTAa; COOMPATh YCTAHOBKY M3 IIPEAJIOMKEH-
HOT'0 000PYIOBAHMSA; IIPOBOAUTE OIIBIT 1 (DOPMYJIMPOBATH BHIBOILI;
OCYIIECTBJIATL IIPAMbBIe M KOCBEHHBbIE M3MepeHUA (PU3NYECKUX
BeJINUWH; IPU 9TOM BBIOMPATH ONITUMAJIBHBIN CIIOCO0 M3MEpeHUA
¥ KCIIOJIb30BATh M3BECTHBIE METOABI OI[eHKHU IIOTPENIHOCTEeN 13-
MEpeHMIt;

WCCJIeIOBATH 3aBUCUMOCTU MEKAY (PUSHMUYECKUMU BEJIUUMHAMU
C UCIIOJIBb30BAHUEM MIPAMBIX U3MEPEHUMN: IPU 9TOM KOHCTPYUPO-
BaTh YCTAHOBKY, (PMKCHUPOBATH Pe3yJIbTAThl HMOJYUEHHOIN 3aBU-
CUMOCTH (hUBUUECKUX BEJIMYMH B BUIe TabauI U rpadukros, ne-
JaTh BBIBOJBLI IO pe3yJibTaTaM MCCJIeIOBaHNI;

cobaionaTh IpaBuia 6e30IIacHOTO TPYAA IIPU IIPOBEAeHNU UCCJIIe-
JIOBaHUI B paMKax yueOHOI0o 9KCIepUMeHTa, yueOHO-1ccIeq0Ba-
TeJbCKOU U MIPOEKTHON AeATEeIbHOCTH C MCIIOJIb30BaAHUEM U3Me-
PUTENIBbHBIX YCTPOMCTB U JabOpaTOPHOTO 000PYZOBAHM;
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— pelIaTh pacuéTHbIEe 3aJa4M C IBHO 3aJaHHON (DM3MUYECKOH Moze-

JIbIO, MCIIOJb3yA (pu3muecKre 3aKOHbI U IIPUHIIUIIBI; HA OCHOBE
aHaJIM3a YCJOBUSA 3aJauyd BHIOMPATh (PU3UUYECKYI0O MOAEb, BbI-
IeJATh PU3NUYecCKre BeJIUUYUHBLI 1 (pOPMYJIbl, HEOOXOAUMEIE IJIS
e€ pelleHusd, IPOBOAUTL PACUETHI M OI[€HUBATH PEaJIbHOCTDL IIO-
JYUYEHHOTO 3HaYeHUsS (PU3NUECKON BEJIMUNHBI;

peniaTh KadeCTBEHHBbIEC 3amadr: BBICTPaAWMBATh JIOTHUYECKHN HeEe-
TIPOTUBOPEUYUBYIO IEIIOYKY PACCYKIEHUN C OIIOPOM Ha U3y4YeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WUECKUEe ABJICHUST;
HCIIOJIBb30BaTh IIPM PEIIeHNN yqe6HHx 3agady COBPeMEeHHBbIe NH-
(opManOHHBIE TEeXHOJIOTUU [AJIS IIOUCKA, CTPYKTYPUPOBAHUAI,
WHTePOPEeTAIluY U IIPeJICTaBIeHUS YIeOHOM U HAyUHO-TIOMYJIAP-
HOM uH(@OpPMAIUM, HOJYYEHHON M3 PAa3JINYHBIX HNCTOUYHUKOB;
KPUTUUYECKU aHAJM3UPOBATDH IIOJYyUaeMyIo MHOOPMAIIUIO;
OPUBOAUTH IMIPUMEPHI BKJIAJA POCCUMCKUX U 3apPYOEKHBIX yUE-
HBIX-(OU3UKOB B pPa3BUTHE HAYKHU, 00bACHEHNE IPOI[eCCOB OKPY-
JKAIoIero Mupa, B Pa3sBUTHE TeXHUKU W TeXHOJOTHIM;
WCIIOJIb30BATH TEOPeTHUUeCKUe 3HAHUA II0 (pu3uKe B MOBCETHEB-
HOM KUB3HU A obecreueHUss 6e30IMaCHOCTU IIPU OOpaIeHUuU C
npubopaMu U TeXHUUYECKUMHU YCTPOMCTBAMU, OJIsI COXPaHEHUS
3I0POBbA U COOJIOMEHUA HOPM 3DKOJOTUUECKOTO IIOBEJeHUs B
OKPY:KaIoIlen cpeme;

paﬁOTaTB B rpynmne C BBIIIOJHEHHWEM Pa3JIMYHBbIX COIIMAJIBHBIX
poJieii, IJIaHUPOBATH PAabOTy TPYIIIILI, PAIlMOHAJIBLHO pacipese-
JATh O0A3aHHOCTM U ILJIAHUPOBATH JEeATeJbHOCTh B HeECTaH-
ITapTHBIX CUTYaIluAX, aIeKBAaTHO OIeHUBATh BKJIAJ KaKI0T0 13
YUYaCTHUKOB I'PYIIILI B pellleHre paccMaTpuBaeMoil mIpobaeMbl.

11 knacc

B nporecce nsyuenusa kypca ¢pusuku 6asoBoro yposus B 11 xiac-

ce yUeHUK HAY4YUTCH:
— DeMOHCTPUPOBAaTh Ha IIpuUMepax pPoJb U MecTo (pusuku B (op-

MUPOBAHUY COBPEMEHHOW HAyYHOM KapTHUHBI MUpPA, B PA3BUTUU
COBPEMEHHOM TEeXHUKW W TEeXHOJIOTUH, B IPAKTUUYECKO! mes-
TeJIbHOCTHU JIOJIeil, I[eJIOCTHOCTh M €IUHCTBO (PUBUUYECKOU Kap-
TUHBI MUPA;

— YUHUTBIBATH I'PAHUIBI IDUMEHEHNA N3YUYEHHBIX Q)I/ISI/I‘{eCKI/IX MO-

16

JIeJei: TOUeUHBIA SJIEKTPUYECKUNA 3apAkd, JyY CBeTa, TOUEUHBIN
WCTOYHUK CBeTa, AlepHas MOJeJib aToMa, HYKJOHHAs MOJAedb
aTOMHOTO AApa HIPHU PelleHuu (pusudecKUx 3agadu;

pacmosHaBaTh (pusuUecKue sSBJIeHUA (IIPOIecChl) W OO0BACHATH
UX Ha OCHOBE 3aKOHOB 9JIEKTPOANHAMUKU 1 KBAHTOBOM (PUBUKM:
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B3aMOJEHCTBME MATHUTOB, 3JJEKTPOMArHUTHAs WHIYKINSI,
IeMCTBYe MArHUTHOTO II0JI Ha IIPOBOSHUK C TOKOM U ABUMKY-
IIUca 3apAl, SJIeKTPOMarHuTHbIe KOJIeOaHMA 1 BOJIHbBI, IPAMO-
JUHEHOe pacupoCTpaHEeHMUE CBeTa, OTPakKeHue, IIPeJIOMJEHUE,
nHTephepeHUA, TUGPaAKIIUA U TOJAPUIAIUA CBETA, TUCIIEPCUI
cBera; QoroasekTpuueckuii spdext (dotosdderT), cBeTOBOE
JlaBJieHUe, BOBHMKHOBEHME JIMHEMYATOTO CIIEKTPa aToMa BOJO-
poza, ecTeCTBEeHHAA M MCKYCCTBEHHASA PAANOAaKTUBHOCTD;

— ONUCHIBATh M3YUYEHHBIE CBOICTBA BeIlecTBa (dJIeKTpHUUecKue,
MArHmMTHBIE€, OIITHUYEeCKHEe M 3JIEKTPOMArHUTHbBIEC ABJICHUA (HpO-
Iecchbl), UCIOJIb3yA PUBUUECKNEe BeJINUNHbBI: 3JIeKTPUYEeCKUN 3a-
pAan, cujia TOKa, 3JeKTPUUYECKOe HaIPAKEHUE, 3JIeKTPUUECKOe
COIIPOTUBJIEHNE, PA3HOCTL IoTeHImaoB, IJI[C, pabora ToKa,
WHAYKIHASI MAarHUTHOTO HO0Jisd, cujaa AMiepa, cujia JlopeHiia, nu-
AYKTHUBHOCTh KAaTYIIIKM, SHEPIrUud 3JIEKTPHUYEeCKOI0 1 MarHmuTHO-
ro II0Jieli, IepPUoJ U YacToTa KoJjebaHuii B KoJjebaTeJIbHOM KOH-
Type, 3apsA] U CUJIa TOKa B IIPOIECCE TAPDMOHUYECKUX 3JIEKTPO-
MarHUTHBIX KoJebaumuii, ()OKyCHOE DPaCCTOSHUNE U OIITHUYecKasd
CHJia JIMH3bI; IIPHM OIIMCAHMNM IIPABHUJIBHO TPAKTOBAThb (bnane-
CKHII CMBICJI HMCIIOJNB3YyeMbIX BEJINUNH, UX 0003HAUEHUSI U eIU-
HUIIBI; YKa3bIBaTh (POPMYJbI, CBA3BIBAIOIINE AaHHYIO (PuU3HUUe-
CKYIO BeJIUUUHY C APYT'MMU BeJIMYVHAMU;,

— OIINCBhIBATh M3YYE€HHbI€ KBAHTOBbIC ABJICHUA M IIPOIECChI, HMC-
noJIb3yA (PMBMUYECKUe BeJIMUYUHBI: CKOPOCTH 3JEKTPOMATHUT-
HBIX BOJIH, JJIMHA BOJIHBI 1 YaCTOTa CBeTa, S9HEePIrud M MMIIYyJIbC
¢doroHa, mepmo moJsiypacuanga, dHEPTUA CBA3U aATOMHBIX AEp;
IpU ONIMCAHUU IIPABUJIBbHO TPAKTOBATH (hMBUUECKUIN CMBICJ HC-
IIOJIB3YEeMBbIX BE€JINYMNH, HUX 0603HaquI/Iﬂ N eJMHUIIbl; YKa3bI-
BaTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3WMUYECKYIO BeJIHUUYN-
HY C IPYTUMU BeJIUUYUHAMU, BEIYUCIATHh 3HaAUEeHNE (PU3NUECKOH
BEJINYNHBI,

— aHaJM3WPOBATH (PU3UUYECKUE TPOIECCHI M ABJEHUA, UCIIOJIb3Ys
(pusmyecKre 3aKOHBI M MPUHIUIIBI: 3aKOH 3JIEKTPOMATHUTHOM
WHAYKIINU, 3aKOH IIPAMOJIMHEMHOTO pacIpOCTpPaHEHUsS CBEeTa,
3aKOHBI OTPaA’KEHUA CBETa, 3aKOHBI IPEJIOMJIEHUA CBETAa; ypaB-
HeHHe JuHINTeliHA Iaa PoTosddeKTa, 3aKOH COXPAHEHU dHEP-
TU¥M, 3aKOH COXPAHEHUSA MMIYJbCa, 3aKOH COXPAHEHUA DJEK-
TPUYECKOTO 3apALa, 3aKOH COXPaHEeHUsS MacCOBOIO YmcJa, MOo-
cryinaTrbel Bopa, 3aKOH DPagMOaKTHBHOIO pacliazfa; IIPU 3TOM
pasjimyaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €ro MaTeMaTu-
YyecKoe BBIpaKeHUue M YCJIOBUA (TPAHUILI, 00JIaCTH) IPUMEHU-
MOCTH;

ON3NKA. 10—11 knaccsl 17



18

ompenesisiTh HallpaBJIeHNe BeKTopa MHAYKIINY MAaTHUTHOTO ITOJISA
OPOBOTHUKA C TOKOM, CUJILI AmIiepa u cujbl JIopeHIa;
CTPOUTH 1 ONUCHIBATEH N300paskeHmne, cCo3JaBaemMoe JIOCKUM 3ep-
KaJIOM, TOHKOM JIMH3011;

BBIIOJIHATL SKCIEPUMEHTHI IO MCCAENOBAHUIO (PUBUUECKUX AB-
JIEHUH M TIPOIeCCOB C MCHOJB30BAHUEM HPAMBIX W KOCBEHHBIX
u3MepeHuil: Ipu 3TOM QPOPMYJIUPOBATH HPOOJIEMYy/3amauy U T'U-
moTe3y yueOHOT0 9KCIIepuMeHTa; cOOMpPaTh YCTAHOBKY U3 IIPE/I-
JI0XKEeHHOTO 000pYZNOBaHMUA; IPOBOAUTH ONBIT U (POPMYJIUPOBATH
BBIBOJIBI;

OCYIIIECTBJIATH IIPSAMBIE M KOCBEHHBIE M3MEPEHUs (PUIUUECKUX
BEeJIMUMH; IIPH 5TOM BBIOMPATH ONTUMAJIbHBIN CIIOCO0 N3MEpPeHU
¥ HCIIOJIb30BATh M3BECTHBLIE METOABI OIeHKU IOTPEITHOCTEe 13-
MepeHUii;

HWCCJIeOBATh 3aBUCUMOCTHY (PU3UUECKUX BEJIUUUH C MCIIOJIb30BA-
HUEeM IIPSIMBIX U3MEPEHUH: IPU 9TOM KOHCTPYUPOBATH YCTAHOB-
Ky, PUKCHUPOBATh Pe3yJIbTAThI IIOJYUYeHHOU 3aBUCUMOCTHU (pr3u-
YeCKMX BeJIWUYUWH B BHUAe TaOaUI M rpadUKOB, AeJaTh BBIBOIBI
0 pea3yJibTaTaM HCCJIETOBaAHUS;

cobJr01aTh NpaBuja 0e30IIaCHOTO TPyJa IIPU HPOBEeNEeHUU HC-
clIefOBaHMII B paMKaxX yueOHOTO sKCIepPUMeEHTa, yueOHO-IC-
CJIeIOBATEeNbCKON U IPOEKTHOH AeATEeJbHOCTH C HCIIOJb30Ba-
HUEeM M3MEPUTEJbHBIX YCTPONCTB U J1abopaTOPHOTO 06OpPYyIO-
BaHUA;

pelaTh pacuéTHBIE 3a/aUU C ABHO 3aJJaHHON (pM3UUYECKOUN Moje-
JIbI0, UCHOJIb3ys (pusuUecKre 3aKOHBI U IIPUHITUIILI; Ha OCHOBE
aHaJam3a yCJIOBUA 3aJa4yu BLIOUPATh (USUUYECKYIO MOJEJNb, BbI-
IeJaTh (PU3UYecKre BeJIUUYUHBI U (hOPMYJIbl, HEOOXOAUMBIE IJIA
eé pellleHusA, TPOBOIUTL PACUETHI U OI[EHUBATL PEATbHOCTDH IO-
JYUYEHHOTO 3HaYeHUsd (PU3NUECKON BEIUMUNHBI;

peliaTh KaueCTBEHHBIE 3aJaul: BBICTPAMBaTh JIOTUYECKU He-
IPOTHUBOPEUUBYIO IEIIOUKY PACCYKIEHUII C OIIOPOM Ha M3yUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WUECKUEe ABJICHUS;
WCIIOJIb30BATh MPHU PelieHuun yUeOHBIX 3aJayu COBPeMEeHHbIe MH-
dopManmoHHbIE TEXHOJOTUHU IJA IOUCKA, CTPYKTYPUPOBAHUA,
WHTEPIPEeTAIlNy U IIPeACTABJICHUA YUeOHON 1 HAYUYHO-IOMYJIIp-
HOUM wmH@OpPMAIUU, IIOJYUEHHON U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJHU3UPOBATDH IIOJyUaeMyIo MHMOPMAIIUIO;
00'BSICHATHh IPUHITUAILI eHiCTBUA MAIIUH, IPUOOPOB U TeXHUYE-
CKHX YCTPOWCTB; pPasjnyaThb yCJIOBUSA X 0e30IIaCHOTO HCIIOJb-
30BaHUS B ITIOBCEIHEBHOMU JKU3HU;
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— OPUBOAUTH IIPUMEPHI BKJIAJA POCCUNCKUX M 3apPyOEKHBIX YUé-
HBIX-(PUSUKOB B pasBUTHE HAYKU, B OOBACHEHNE IIPOIIECCOB
OKPY2KaIoOIIero Mupa, B pa3BUTHE TeXHUKN U TE€XHOJIOTHIL;

— HCIIOJIB30BAaTh TeOpeTnUYeCKHne 3HaHuA II0 (’pnsmce B IIOBCEOHEB-
HOI »KU3HU OJsA obeclieueHns 0e30IIaCHOCTU IIPU OOpAaIleHUuHn C
npubopaMmu UM TeXHUYECKUMU YCTPONCTBaAMU, AJA COXPAHEHUSI
3I0POBbA U COOJIOMEHUS HOPM DKOJOTUUYECKOIr'0 IIOBEJeHUS B
OKpYKalolleil cpeme;

— paboTaTh B I'PYIIIIE C BLIMOJHEHUEM Pa3JINUUYHBIX COIUATBLHBIX PO-
Jell, IJIaHUPOBATh Pa0OTy IPYIINbI, PAIIMOHAIBHO PACIIPEAEIATH
00sI3aHHOCTH ¥ ILIAHHUPOBATh AEATEJHLHOCTh B HECTAHAAPTHBIX
CUTyalludaX, aJeKBaTHO OII€HWBATHh BKJAL KaKIOTO U3 YYaCTHU-
KOB I'PYIIIILI B PeIleHre PacCMaTpPUBAEMOil MPOOIeMbI.
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COAEPXXAHME YYEBHOI0 NPEAMETA «®U3UKA»
(BA30BbIW YPOBEHD)

10 knacc

PA3LEN 1. ®U3UKA U METOLbl HAYYHOIO MO3HAHWA

dusura — HayKa o mpupoge. HayuHble MEeTOABI IO3HAHUSA OKPY-
JKaroIero Mmupa. Posib 9KCIIeprUMeHTa M TEOPUU B IIPOIlecce IMo3Ha-
HUS IPUPOJLI. OKCIEPUMEHT B (hUBUKE.

MogenupoBanue (puamyecKUX SBJIEHUUN U IIpolieccoB. HayuHble
runore3bl. PusnuecKue 3aKOHBLI U T€OPUU. 'paHUIBI IPUMEHUMO-
cTu (husmuecKUX 3aKOHOB. IIDUHIIUII COOTBETCTBUA.

Posb u mecTo pusuKu B GOPMUPOBAaHUU COBPEMEHHOM HAyUYHOM
KapTUHBI MUpPa, B IPAKTUUYECKOU eATeJIbHOCTU JIIOJel.

Hdemonecmpayuu

1. AnajsoroBbele u HIU(PPOBBIE M3MEPUTEJIbHBIE IIPUOOPHI, KOM-

NIbIOTEPHBIE JAaTYUKHU.

PA3LEN 2. MEXAHNKA

Tema 1. Kunematuka

Mexanuueckoe nBu:KeHme. OTHOCUTEIHLHOCTH MEXaHUYECKOTO
nBuskenusa. Cucrema orcuéra. TpaekTopus.

ITepemerienue, CKOpPOCTh (CpeAHAS CKOPOCTb, MI'HOBEHHAs CKO-
POCTB) U YCKOpPEHNEe MaTePUaILHON TOUKM, UX IPOEKIIUU HA OCU CHU-
creMbl KoopauHaT. CIosKeHne IIepeMeIeHnH U CJI0KeHe CKOPOCTe.

PaBHOMepHOE 1 PaBHOYCKOPEHHOE IPAMOJUHENHOE IBUKEHUE.
T'padurm 3aBUCHMOCTH KOOPAMHAT, CKOPOCTU, YCKOPEHUS, IYTHU
U TIepeMeIleHns MaTepUaJbHOM TOUKU OT BPEMEHU.

CBoboHOE mazeHme. Y CKOpPeHUe CBOOOIHOTO MMageHUA.

Kpuponuneiitnoe geuskeHue. [[BuiKeHMe MaTepraaIbHOM TOUKHY 10
OKPYKHOCTU C IIOCTOAHHOI II0 MOAYJIIO CKOPOCTBHIO. YTJIOBaA CKO-
pocTh, JuHeliHadA cKopocTh. Ilepuon m uactora obpareHusa. IleH-
TPOCTPEMUTEJILHOE YCKOPEHUE.

Texnuueckue ycmpoilcmea u npaKkmuyeckoe npumeHeHue: CIu-
IOMEeTp, ABUKEHNEe CHAPAMOB, IleIHbIe U PEMEHHbBIE IIepetaun.

demonecmpayuu
1. Mogenb cuCTEMBI OTCUETA, MJIIIOCTPAIMA KUHEMATUUYECKUX
XapaKTEePUCTUK IBUKEHUA.

2. IIpeo6pasoBaHue OBUKEHUM C MCIIOJb30BAHUEM IIPOCTBLIX Me-
XaHU3MOB.

3. ITameHue Tesg B BO3AYXEe W B Pa3pe’KeHHOM IIPOCTPAHCTBE.
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4. HabGuaiomeHre ABUIKEHHUS Tejia, OPOIIEHHOro IIoJ YIJIOM K Io-
PU30HTY U I'OPU3OHTAJIBHO.

5. IsMepeHne YCKOPEHNsS CBOOOLHOTO IIadeHusd.

6. HanpasjieHue CKOPOCTH IIPU ABUMKEHUU 10 OKPYIKHOCTH.

Yuenuuecrkuii sxcnepumenm, naGopamophnsie paGomot'

1. syuenue HepaBHOMEPHOTO ABUIKEHUS C IIEJIBIO OIPeaeIeHu s
MI'HOBEHHOII CKOPOCTH.

2. HcciemoBaHne COOTHONIEHUS MEXKIY IIYTAMU, IPOUAeHHBIMI
TEJIOM 3a IIOCJeJOBaTe/IbHbIE PABHBLIE IIPOMEKYTKU BPEeMEHU
IPY PABHOYCKOPEHHOM IBHKEHHM C HAYAJbHON CKOPOCTBIO,
PaBHOII HYJIIO.

3. NlsayueHue ABUIKEHUS ITapUKa B BA3KOM JKUIKOCTHU.

4. zyueHne OBU)KEHUS TeJia, OPOIIEHHOr0 IOPU30HTAJIBHO.

Tema 2. luHaMuKa

IIpuanun oraocurenabuoctu l'anuiesa. Ilepsorit 3akoH HeioToHA.
HWNHeprnuanbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuHIIUO CyIIepoo3uIiuu cuj. BTopoit 3aKoH
HpioTrona gia matepumanbHOM Touku. Tperuit 3akoH HbioTona s
MaTepUuaJbHBIX TOYEK.

3axoH BceMupHOro tArorenus. Cuiaa ta:kectu. IlepBas kocmu-
yecKasd CKOPOCTh.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunsl TpeHus (IokKos, CKOJIbKeHUs, KadeHus). Cuia
Tpeuud. Cyxoe Tpeune. Cujia TpeHUA CKOJNBKEHUS U CUJIA TPEHUSA
nokosi. Koahdumnuent tpenusi. Cuyia CONPOTUBIIEHUS IIPU TBUMKE-
HUU TeJla B JKUIKOCTU WUJIU rase.

ITocTynaTesbHOe 1 BpaliaTeJbHOE IBUKeHMe a0COJTIOTHO TBEPIO-
ro TeJa.

MomeHT cuJIbI OTHOCHUTEJBHO OCH BpaleHus. Ilimeuo cuibl. Yc-
JIOBUSI PABHOBECUsI TBEPIOTrO TeJia.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumeHerue: moji-
MIUOHUKY, IBUMKEHNEe MCKYCCTBEHHBIX CIIyTHUKOB.

Hdemonempayuu

1. dABreHUEe MHEPIIUU.

2. CpaBHeHUEe MacC B3aUMOIENCTBYIOITUX TeJ.

3. Bropoii 3akou HrioToHA.

4. zamepenue cu.

3aech U gajiee MIPUBOAUTCA DPACIIMPEHHBIN IIepedYeHb JIabopaTOPHBIX
paboT U OIBITOB, M3 KOTOPOT'O YUUTENb JIejlaeT BBIOOD IIO CBOEMY YyC-
MOTpeHUIo ¢ yuétom BhiOpanHoro Y MK u mmerormierocsa o60pyaoBaHUsA.
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5. CioxxeHue CUJI.

6. 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AedopMalium.

7. HeBecomocTh. Bec Tesia Ipu YCKOPEHHOM IOAbEME U IIaje-
HUN.

8. CpaBHeHUE CUJ TPEHUA MOKOA, KAUEHUA M CKOJIbXKEHUA.

9. VciaoBusa paBHOBecUSA TBEPAOro Teja. Buabl paBHOBeECHA.

Yuenuueckuil saxcnepumenm, nabopamopHsle pabomut

1. syuenne ABUKEHNUA OPYyCKa II0 HAKJOHHOM IIJIOCKOCTH.

2. NccnemoBanue 3aBUCUMOCTU CUJI YOPYTOCTU, BO3HUKAIOIIUX
B IPYKUHE W PEe3WHOBOM 00pasiie, oT ux medopMaIruu.

3. UccienoBanue yCJI0OBUI paBHOBECHUS TBEPIOTO TeJja, MMeoIle-
TO OCh BpallleHusd.

Tema 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe

VMmyabe MaTepuaIbHOM TOUKHU (Teja), CUCTEMBI MAaTEePUATBHBIX
TOoueK. VIMIIyJIbC CUJIBI 1 U3MEeHEHNE UMIYJIbca Tejia. 3aKOH coXpa-
HEeHUA UMITyJibca. PeaKTUBHOE ABUKEHUE.
Pa6ora cunbl. MOIITHOCTD CHJIBI.
Kunernueckasa sHeprus maTepuaiabHoil Touku. Teopema 00 u3-
MeHeHU! KMHeTUYEeCKOUN SHEePTuu.
ITorennuanbuada sueprud. [loTeHnuasbHaa sHePrud YyIpPyro ge-
dopMupoBaHHOM NPY:KUHGBI. IloTeHIIMAaIbHAA SHEPTUA TeJia BOJIU3n
TOBEPXHOCTU 3€MJIU.
ITorennuanbHble U HeNOTEHIMANbHBIE cUIbl. CBA3h paboTHI He-
TOTEHIIUAJIBLHBIX CUJI C UBMEHEHNEM MEeXaHUYECKOH SHEPTUU CUCTE-
MBI TeJI. 3aKOH COXPAHEHUs MeXaHUUeCKOll SHEepPruu.
Yupyrue u Heynpyrue CTOJTKHOBEHU.
Texnuueckue ycmpoiicmea u npakmuiecKkoe npumeHrHeHue: BO-
IOMET, KOIED, IPYKUHHBIN IINUCTOJIET, JBUXKEHUE PaKeT.
Hemonecmpayuu
1. 3aKoH coxXpaHeHUsd UMITYJIbCAa.
2. PeakTuBHOE ABU)KEHUE.
3. Ilepexon MOTEHIIMAJIBHOM SHEPTUN B KMHETUUYECKYIO U 00paT-
HO.

Yuenuuecrkuil skcnepumenm, nabopamopHble pabombut

1. VzyueHue abCOJIIOTHO HEYIPYTOrO yaapa C IIOMOIIBIO ABYX
OMIMHAKOBBIX HUTSIHBIX MasgTHUKOB.

2. UccaemoBaHue cBsA3U pabOTHI CUJIBI C U3MEHEHUEeM MeXaHUuUe-
CKOIl YHeprum Tejla HA NPUMepPe PACTAKEHUS PE3UHOBOTO
JKTyTAa.
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PA3LEN 3. MONEKYNAPHAA ®U3NKA W TEPMOOWHAMUNKA

Tema 1. OCHOBbI MONEKYNAPHO-KUHETMYECKOI Teopuu

OCHOBHBIE TOJIOMKEHUA MOJIEKYJIAPHO-KMHETUYECKO Teopuu
U WX OIBITHOE 000oCcHOBaHUe. BpoyHoBcKoe aABm:kenue. [uddysus.
XapakTep ABUIKEHUA U B3AaUMOJAENCTBUA YaCTUIL BelecTBa. Moe-
JU CTPOEHUSA ras3oB, KHUIKOCTEeH M TBEPIABLIX TeJd U OObsICHEeHUEe
CBOIICTB BellleCTBa Ha OCHOBe 3TUX MozeJseii. Macca u pasMepbl MO-
aerya. KonuuecTBo BemtectBa. IlocTossHHaas ABoraapo.

TemoBoe paBHoBecue. Temmnepatrypa u eé uamepenue. Illkana
Temunepatyp Llenbcus.

Mopens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJIAPHO-
KMHETUYECKOH Teopuu UIeaJbHOTO rasa. AOGCOJIIOTHAA TEeMIIepaTy-
pa Kak Mepa cpefHell KHMHETUYECKOM SHEPTUU TEILJIOBOTO IBUKE-
Hua yactur rasa. llIkama remneparyp KennBunua. 'asoBwie 3ako-
HBI. YpaBueHue MeHngeneeBa—Kaameiipona. 3axkon [[aabToHA.
Wsompoiiecchl B nAeaJlbHOM ra3e C MOCTOAHHBIM KOJUYECTBOM Be-
miectBa. I'paduuecKoe IpefcTaBJIEHNE H30IIPOIIECCOB: M30TEPMA,
usoxopa, usobapa.

Texnuueckue ycmpoiicmea u npaKkmuyeckoe npumeHerue: Tep-
MoOMeTp, 6apoMeTp.

Hemonecmpayuu

1. OmbITBI, JOKAa3bIBAIOIIME AVMCKPETHOE CTPOEHUE BeIecTBa,

doTorpaduu MOJIEKYJ OPraHUUYECKUX COENUHEHUN.

. OnbITEI O AUGMGY3UM KUIKOCTEIH U Ta3oB.

. Mozens 6pOyHOBCKOTO ABUIKEHUA.

. Mogens onrwiTa IllTepHa.

. OnBITHI, JOKA3BIBAIOIIINE CYIIIECTBOBAHME MEKMOJIEKYJISPHOTO
B3aMOJIEHCTBUA.

. Mogens, namiocTpupyIomiasa IPUPOAY AaBJIeHUA ra3a Ha CTEH-
KU cocyna.

7. OUBITHI, WIIIOCTPUPYIOIINE YPAaBHEHNE COCTOAHUA UAEATBHO-

TO rasa, M30IIPOILECCHI.

Yuenuueckuil sxkcnepumenm, nabopamopHble pabombut
1. Onpeznenenune Macchbl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE
usMepeHuii 06bEMa KOMHATEI, aBJIeHUSI U TeMIepaTyphbl BO3-

Iyxa B Hell.

2. NccnemoBanue 3aBUCUMOCTH MEXXKY ITapaMeTpPaMU COCTOAHUA
pasperXeHHOro rasa.

OuUks W N

2]

Tema 2. OcHOBbI TEpMOAUHAMUKHM

TepMO]_H/IHaMI/I‘-IeCRaH cucrema. BHYTpeHHHH 9Heprud TepMoau-
HaMHYECKOHN CHUCTEeMBI 1 CIIOCOOBI €€ m3aMeHeHUsA. KoamuecTBo Te-
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WIOTH 1 pabora. BHyTpeHHAA 9HEPruA OLZHOATOMHOTO MIEATHLHOTO
rasa. Bujpl Temsonepesayu: TEIJIOIPOBOLHOCTH, KOHBEKIIVSA, U3-
JyueHUne. YeabHas TEIJIOEMKOCTh BelllecTBa. KoamuecTBO Temio-
THI IPU TeIJIoIepeaye.
ITonarue 06 aguabaTHOoM mporiecce. IlepBhIii 3aKOH TepMOIMHA-
Muku. [IpruMeHeHUe MEPBOTO 3aKOHA TEePMOAMHAMUKMN K H30IIPO-
neccaMm. I'paduueckasa nHTepuperanusa paboThH rasa.
Bropoii 3akoH TepmomumHamMuku. HeoOpaTMMOCTB IIPOIIECCOB B
mpupoze.
TemymoBble MamIuHbI. [IPpUHIIUIIBEI AeHCTBUA TEIJIOBBIX MAIIIWH.
ITpeo6pasoBanus sHepruu B TemaOBBIX MarnmuHax. KIII TermmoBoit
mamusbl. [{uka Kapao u ero KIII. 9xojgoruueckue npobieMbl Te-
IJIO9HEPTETUKU.
TexHuueckue ycmpoiicmea u npaxkmuyeckoe npumeHeHue: NBU-
raTtejb BHYTPEHHETO CTOPAHUS, OBITOBOM XOJOAMIBHUK, KOHIUIM-
OHED.
Hdemonempayuu
1. llameHeHre BHYTPEHHEN SHEepPruy Tejia IIPU COBEPIINEeHuHU pa-
6OTHI: BBLIET IIPOOKYW M3 OYTBLIKU IOJ JefiCTBUEM CXKATOIO
BO3IyXa, HarpeBaHnume sdupa B JATYHHON TPyOKe IIyTEM Tpe-
HUS (BUAEOIEeMOHCTPAINS).

2. WsmeHeHUe BHYTPEHHEH sHepruu (TeMIIEpaTyphbl) Teja IIPU
TelIonepexaye.

3. OmpIT WO agmabaTHOMY pPaCHIMPEHUI0 BO3ayxa (OIBIT C BO3-
IYIITHBIM OTHUBOM).

4. Moaenu mapoBO#l TypOWHBI, ABUTATEJIs BHYTPEHHEro cropa-
HUsA, PEAKTUBHOTO ABUTATEJIA.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. NamepeHnue yaeabHON TEIJIOEMKOCTH.

Tema 3. ArperatHble COCTOAHUA BelLeCTBa.
®dazoBble nepexoabl

ITapooGpasoBanue u KoHAeHcanusda. Mcnapenne u KumeHue. Ao-
COJIIOTHAsA U OTHOCUTEJbHAA BJIAKHOCTL BO3Ayxa. HachIIeHHBIN
map. YaeabHadA TeIJoTa IapoodpasoBaHUsA. 3aBUCUMOCTDb TeMIIepa-
TYPhI KUIIEHUS OT JaBJIEHUS.

Tsépmoe Tesmo. Kpucramanueckue u amMmop@ubie Teaa. AHU30TPO-
OHs CBOMCTB KpHUCTAJLIOB. sKuakue Kpucraaiabl. CoBpeMeHHbIe Ma-
Tepuasnl. I[l1aBiaenne U KpucTaIn3anusd. ¥ AeJbHAs TeIJI0Ta ILIaB-
geauda. Cybaumaims.

YpaBHeHMe TeIJIOBOro GaJiaHca.

Texnuueckue ycmpoiicmea u npakmuieckoe npumMeHerHue: THU-
rPOMETP W MCUXPOMETP, KAJOPUMETP, TeXHOJOTUU MOJyUYEHUS CO-

24 Pabouyas nporpamma



BPEeMEHHBIX MATEPUAJIOB, B TOM YKCJie HAHOMAaTepHaJiOB, M HAHO-
TEeXHOJIOTHUH.

demonecmpayuu

1. CBoiicTBa HACBIIIIEHHBIX IIAPOB.

2. Kunenue npu mOHMYKEHHOM JaBJIEHUN.

3. Cmoco0bI M3MepeHus BJIAKHOCTH.

4. HabuaroneHue HarpeBaHUS U ILJIABJEHUS KPUCTAJINYIECKOTO

BeIllecTBa.

5. leMoHCcTpaIusa KPUCTAJIOB.

Yuenuuecrkuii sxcnepumenm, nabopamopHnsie pabomut

1. lsamepeHne OTHOCUTEJBHOMN BJIAKHOCTU BO3IyXa.

PA3JIEN 4. INEKTPOAUHAMUKA

Tema 1. IneKTpocTaTukKa

AueKTpuUsanua TeJa. JJIEeKTPUUecKuil 3apan. [lBa Buga sIeKTpu-
YeCKUX 3apA0B. IIDOBOJHUKY, AUAJIEKTPUKU U MOJYITPOBOSHUKH.
3aKOH COXPAaHEHUs JIEKTPUUECKOro 3apsaia.

BzaumogeiictBue 3apsanoB. 3akoH KyisoHa. ToueuHbIi aeKTpU-
yecKUil 3apAn. JIeKTpuuecKkoe moje. Hanpa KEHHOCTD 9JIeKTpuye-
croro nosia. [IpyHIUD cynepno3unuy 3JaeKTpUYecKuX nojeii. Jlu-
HUY HAIPSIKEHHOCTH DJIEKTPUUECKOTO IOJI.

Pabora cun saekTpocraruueckoro mosisi. Ilorennuain. PasmocTs
noreHIIaa0B. IIPOBOTHUKN UM OUIJIEKTPUKU B BJIEKTPOCTATHAYE-
ckoM moJie. [lmsaeKTpruuyecKasa IIPOHUIIAEMOCTb.

DIEKTPOEMKOCTE. KoHaeHcaTOp. DIEeKTPOEMKOCTD ILIOCKOTO KOH-
IeHcaTopa. OHeprus 3apsKeHHOro KOHAeHcaTopa.

Texnuueckue ycmpoiicmea U npakKmuieckoe npumeHeHue:
BJIEKTPOCKOII, 3JIEKTPOMETD, dJIeKTPOCTATUUECKAs 3aIUTa, 3a3€M-
JIeHue BJIEKTPOHnPpruOOpOB, KOHIEHCATOP, KOMMMPOBAJILHBIN anmapar,
CTPYHUHBINA IPUHTEP.

demonecmpayuu

1. YeTpoiicTBO M IPUHIUN AeHCTBUA dJIEKTPOMETpa.

2. BzaumogeiicTBre Ha3JIeKTPU30BAHHEBIX TeJ.

3. OJIeKTpUUECKOe TOoJe 3apAKeHHBIX TeJl.

4. ITpOBOAHUKYU B 9JIEKTPOCTATUUYECKOM IIOJIE.

5. DJIeKTpocTaTHuUecKas 3aIiuTa.

6. [IusJIeKTPUKU B BJIEKTPOCTATUUECKOM ITOJIE.

7. 3aBUCUMOCTDb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAeHcaTopa OT
IJIOIIAAN TIJIACTUH, PACCTOAHUS MEKIYy HUMU U TUIJIEKTPHU-
YeCKOM MPOHUIIAEMOCTH.

8. Oueprusa 3apAKeHHOT0 KOHIeHcaTopa.

Yuenuuecrkuii sxcnepumenm, nabopamopHsLe pabomust

1. NsamepeHnue 2JIeKTPOEMKOCTU KOHAEHCATOPA.
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Tema 2. M0OCTOAHHDBIA 3NEKTPUYECKUI TOK.
ToKu B pa3nnyHbix cpepax

DJIEKTPUYECKUHN TOK. Y CJIOBHSA CYIIIECTBOBAHUSA BJIEKTPUUECKOTO
ToKa. Ucrounuku Toka. Cuyia Toka. IlocToaHHBIN TOK.

Hanps:xenne. 3akon Oma Oyid yyacTKa Ilemu.

AJIeKTpUYecKoe COIPOTUBJIEHME. ¥ OeJIbHOe COIPOTHUBJIEHUE Be-
mrectBa. IlocsenoBaresbHOe, MMapajljielbHOE, CMEIIaHHOEe COoequHe-
HUEe IPOBOIHUKOB.

Pab6ora amekTpuueckoro Toka. 3akoH [[»xoyna—Jlenma. Momr-
HOCTDH 9JIEKTPUUYECKOTr0 TOKA.

IAIC u BHYTpeHHEEe COIIPOTUBJIEHNE NCTOYHNKA TOKa. 3aKoH Oma
IJISI TIOJIHO# (3aMKHYTOI) dJEeKTpHUUecKoi Ienu. KopoTKoe 3aMbI-
KaHue.

DJIEKTPOHHAS IPOBOAMMOCTL TBEPALIX METAJIJIOB. 3aBUCHU-
MOCTb COIIPOTHUBJIEHUSA METAJJIOB OT TeMuepaTypbl. CBepXIPOBO-
IUMOCTb.

AJIeKTpUYEeCKU TOK B BakyyMe. CBOIiCTBa 3JIEKTPOHHBIX IIy4-
KOB.

ITonynposoguuku. CoOCTBeHHass M IIPUMeEcCHas IIPOBOAMMOCTD
noaynpoBogHnKOB. CBoiicTBa p—n-nepexona. IloaynmpoBOAHUKO-
BbIe IIPpUOOPHI.

AJIEKTPUYECKU TOK B pacTBOpax M PAaCILJIaBaX 3JIEKTPOJIUTOB.
AJIEKTPOJINTHUYECKAS AUCCOMUAIUS. JJIEKTPOJINS.

AJIeKTpUYEeCcKU TOK B raszax. CaMocTOSTENbHBINA M HECAMOCTOS-
TeJIbHbIN paspsan. Moaaus. Ilnasma.

TexHuueckue ycmpoiicmea U npaKmuiecKkoe npumeHeHue: aM-
mepMeTp, BOJIBTMETD, PEOCTAT, NCTOUHUKHM TOKa, sJIeKTpOHATrDeBa-
TeJbHBbIE IIPUOOPHI, 9JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETD
COIPOTUBJIEHUSI, BAKYYMHBIH MHOXI, TEPMHUCTOPHI 1 (hOTOPE3UCTO-
PBI, HOJYIIPOBOAHUKOBRIN MO, TaJIbBaHUKA.

Hdemonempayuu

1. smepeHUe CUJIBI TOKA U HAIIPAKEHUS.

2. 3aBUCHUMOCTD COIIPOTUBJICHUS IMUJINHIPUUYECKUX IIPOBOIHU-
KOB OT JJIMHBI, ILJIOIIAAN IONEePEeYHOr0 CeUYeHUsA U MaTepu-
aJa.

3. CMenranHOe coeMHEeHNEe IIPOBOJHUKOB.

4. IIpamoe nuamepenue I C. KopoTKoe 3aMbIKaHNe raJbBaHUUE-
CKOTO 3JIEMEHTa U OIleHKa BHYTPEHHEro COIMPOTUBJIEHUS.

5. 3aBUCHUMOCTbH COIPOTUBJIEHUA METAJJIOB OT TeMIIepaTyphI.

6. IIpoBOomMMOCTDE 3JIEKTPOJIUTOB.

7. VckpoBoii paspsg U IIPOBOAMMOCTE BO3AyXa.

8. OZHOCTOPOHHSAS IIPOBOAUMOCTD AMOA.
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Yuenuueckuil axcnepumenm, nabopamopHsie pabomut

1. MIsyueHUe CMEIIAaHHOTO COETUHEHUA PE3UCTOPOB.

2. Nsmepenue 3[IC ucToUHMKA TOKA W €ro BHYTPEHHETO COIIPO-
TUBJIEHUA.

3. HabmromeHue sJeKTpoamsa.

MEXMNPEQMETHbBIE CBA3N

HNsyuenme rypca ¢usurm 6azoBoro ypoBHsa B 10 Kjacce ocy-
LIECTBJISAETCA C YUYETOM COJEPIKATEIbHBIX MEKIPEJMETHBIX CBdA-
3eil ¢ KypcaMu MaTeMaTHuKW, OWUOJIOTUU, XUMUHU, Teorpaduu u
TEeXHOJOTUH.

Mesxcnpedmemnsvie NOHAMUA, CEA3AHHbBLE C U3YHLeHUeEM
Mmemodoé HaYy1LH020 NO3HAHUSA: SABJIeHNe, HAYUYHBIN (DaKT, TUIIO0-
Tesa, GusnUecKas BeJUUNHA, 3aKOH, TeOPUA, HAOII0AeHNe, SKCIIe-
PUMEHT, MOJEeJIUPOBaHUE, MOEb, U3MEePeHUe.

Mamemamuka: pelieHue CUCTeMBl ypaBHeHUM; JuHelHasa
dbyurnua, napabosa, runepbosa, ux rpaduKU U CBOHCTBa; TPUTO-
HOMeTpHUecKue (PyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO; BEKTOPHI U UX IPOEK-
IUY Ha OCH KOODAUWHAT, CJIOKEHUE BEKTODPOB.

Buonozua: MexaHWUYeCKOe ABUIKEHUE B 'KUBOI Ipupoze, Jud-
dbysus, ocMmoc, TeII000MeH KUBBIX OPTraHU3MOB (BHUABI TeIJIOIepe-
Jauu, TEIJIOBOe DaBHOBECHE), 9JIEKTPUUECKUE SABJIEHUSA B JKUBOI
mpupoze.

Xumusn: ZUCKPETHOE CTPOEHIE BeIlleCTBA, CTPOEHUE AaTOMOB
¥ MOJIEKYJI, MOJIb BeIl[eCTBa, MOJISIPHAA Macca, TeIJIOBbIe CBOIICTBA
TBEPABIX TeJ, JKUIKOCTEH M ra3oB, dJIEKTPUUECKHE CBOICTBa Me-
TaJLJIOB, 9JIEKTPOJUTHUUECKA JUCCOIUAIIN, raJIbBaHUKA.

I'eozpagusa: BIa’KHOCTH BO3LyXa, BETPHI, 0apoMeTp, TEPMO-
MeTp.

Texnonozus: npeo6pasoBaHMe IBMKEHUH C MCIOJIbB30BAHUEM
MEeXaHU3MOB, YUET TPEHUA B TeXHUKE, MOAIIUIHUKN, UCII0JIb30Ba-
HUe 3aKOHA COXPaHEHWs MMIIyJbca B TeXHUKe (paKeTa, BOLOMET
U T. II.), IBUTATEJbh BHYTPEHHET0 CropaHusd, mapoBasi TypouHa, ObI-
TOBOM XOJOAWJIHHUK, KOHIUIIMOHED, TEeXHOJIOTHUU IIOJYyUYEeHUS CO-
BPEMEHHBIX MaTepPHajioB, B TOM UYHCJIe HAHOMAaTEePUAJIOB, U HAHO-
TEXHOJIOTUHU, JIEKTPOCTATUUYECKAA 3all[UTa, 3a3eMJIeHUe 3JIEeKTPO-
npubGOPOB, KCEPOKC, CTPYHHBIN IPUHTED, dJIEeKTPOHATDEBATEIbHBIE
npubopBI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBaHUKA.
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PA3LEN 4. SNEKTPOANHAMUNKA

Tema 3. MarHuTHOe none. INEKTPOMarHMTHasA UHAYKUUA

ITocTosHHBIEe MAarHuThHI. B3auMomeiicTBrE IOCTOAHHBIX MAarHUTOB.
MaruauTtHoe mose. BekTop MaruuTHo#d MHAYKIuU. IIpuHIun cymep-
MO3UINY MATHUTHBIX ITOJIeH. JIMHUM MarHUTHOIN mHAyKIuu. Kap-
TUHA JUHUHA MATHUTHOM MHAYKIIUU II0JIS MOCTOSHHBIX MArHUTOB.

MarauTHOe 1oJie IPOBOIHNKA ¢ TOKOM. KapTuHa JUHUN NHAYK-
MY MArHUTHOTO TOJISA AJUHHOTO HIPAMOTO IIPOBOAHUKA U 3aMKHY-
TOTO KOJBIIEBOTO IIPOBOAHUKA, KATYIIIKKU ¢ TOKOM. OnbIT IpcTena.
BzaumozeiicTBe TPOBOAHUKOB C TOKOM.

Cuna Amrmepa, e€ MOIyJib U HAIIpaBJIeHUE.

Cuna Jlopeniia, e€ MOIyJIb 1 HaTIpaBiieHue. [[BuKeHMe 3apa:KeHHON
YACTHUIILEI B OSHOPOAHOM MATHUTHOM IIoje. Pabora cuisl JlopeHria.

SABiaeHUEe 3JIeKTPOMATHUTHOM MHAYKIuUH. IIoTOK BeKTOopa Mar-
HuTHON mHAYKNuU. IC mHAYKIUH. 3aKOH 3JeKTPOMarHUTHOM
uHAyKInu Papanges.

Buxpesoe snektpuueckoe mose. IC MHAYKIINM B IPOBOAHUKE,
OBUIKYINEMCS IIOCTYIaTeJIbHO B OSHOPOAHOM MATHHUTHOM IIOJIE.

IIpaBuno Jleura.

NunykTuBHOCTD. fIBIeHMEe camomHAYKIIuU. IJ[C caMOMHAYKITNN.

DHeprusa MarHUTHOTO IOJIA KATYIIKKU C TOKOM.

AJIEeKTPOMarHUTHOE TOoJIe.

Texnuueckue ycmpoiicmea U npaKmuieckoe npumeHeHue: 1mo-
CTOSIHHBbIE MATIHUTBI, 3JI€KTPOMATrHUTHI, DJIEKTPOABUrATE/Ib, YCKO-
puTenu dJIeMeHTaPHBLIX YaCTUIl, MHAYKIMOHHAS IeYb.

Hemoncmpayuu

1. OmbIT Apcrena.

2. OTKJOHeHUe 9JIEKTPOHHOTO IYyYKa MATrHUTHBIM IIOJIEM.

3. JIUHUY MHAYKINKA MATHUTHOTO II0JI.

4. BzaumogeiicTBre ABYX MPOBOAHUKOB C TOKOM.

5. Cuna Awmmepa.

6. JleticTBue cuibl JIopeHITa Ha MOHBI JJIEKTPOJIUTA.

7. SIBneHUE 3I€KTPOMATHUTHON MHIYKITUU.

8. IIpasuio Jlenrna.

9. 3aBucumocts IC MHAYKIIUU OT CKOPOCTH M3MEHEHUsS Mar-

HHUTHOTO IIOTOKA.

10. fAB1eHUe caMOMHIYKITHA.

Yuenuuecrkuii sxcnepumenm, nabopamopHnsie pabomut

1. MlsyuyeHne MarHUTHOTO HOJIS KATYIIKH C TOKOM.

2. HccrnemoBaHue OeliCTBUA IIOCTOAHHOTO MarHWTa Ha PaMKy

C TOKOM.
3. NccinemoBanue ABJIEHUA SJEKTPOMATHUTHON MHIAYKITUHI.
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PA3LEN 5. KONEBAHWUA W BOJIHbI

Tema 1. MexaHu4YecKue U 3NeKTPOMarHUTHbie KonebaHus

Koiebarenbuass cucrema. CBOOOZHBIE MexXaHHUYeCKUe KoJieba-
Hus. 'apmonunueckme kojebanusi. Ilepmon, vacrora, aMILIUTyaa
u pasa KosebaHuii. IIpy;KMHHBIA MaATHUK. MaTeMaTUYecKUi Ma-
ATHUK. YpaBHEHMe TapMOHUYECKUX KojebaHuii. IIpeBparieHue
SHEPTUM NPU TaPMOHUUYECKUX KOJIeOaHUAX.

Koaebarennunrii KouTtyp. CBOOOLHBIE 5JIEeKTPOMATrHUTHLIE KOJe-
0aHUA B MIeaJbHOM KO0JIe0ATeJIbHOM KOHType. AHAJOTUA MEXKIY
MeXaHUYEeCKUMHU M dJEeKTPOMArHUTHBIMU KoJjebanuamu. @opmyJia
TomMcona. 3aKoH COXpaHeHUA SHEPTUUH B HUAeaJTbHOM KoJiebaTesb-
HOM KOHTYpe.

IlpencraBieHue o0 3aTyXalOIuX KoJebaHUSIX. BEIHYKIeHHBIE Me-
XaHUYecKue KoJiebauus. Pes3oHaHc. BBIHYKAeHHBIE 3JeKTpoMar-
HUTHBIE KOJIeOaHUA.

ITepemennsniii Tok. CUHYyCOMJAJIbHBIN IIePEMEHHBIH TOK. Morr-
HOCTB IIEPEMEeHHOTO0 TOKa. AMIJIUTYAHOE U AelfiCTBYIOIlee 3HAUEHME
CUJIBbI TOKA W HAIPSIKEeHU.

TpauchopmaTop. IIponsBoAcTBO, IIepegayua u IOTpedIeHNEe dIIEK-
TPUUYECKON JSHEPTruu. IKOJOTUUECKUEe PUCKU IIPU IIPOU3BOACTBE
3JIeKTposHeprun. KyabTypa MCIIONIb30BaHUA 9JIEKTPOIHEPTUHU B TIO-
BCEIHEBHOM KU3HU.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHrue: dIeK-
TPUUYECKUHN 3BOHOK, TeHepaTop IepeMeHHOr0 TOKAa, JIMHUU 3JIeKTPO-
mepemad.

Hemonecmpayuu

1. UccnegoBanme mapaMeTpoB KoJiebaTeJbHON cucteMbl (IIpy-

"KUHHBIN MJIM MaTeMaTUYeCKUil MasATHUK).

2. HaGmromenune 3aTyxarmoIuxX KoJiebaumii.

3. HNcciemoBanue CBOMCTB BLIHYKACHHBIX KOJeOaHMIA.

4. HabGaroneHue pe3oHaHca.

5. CBoOOgHEBIE 9JIEKTPOMATHUTHBIE KOJeOaHU .

6. OcriuimorpaMMBbI (3aBUCUMOCTHU CUJIBI TOKA 1 HATIPSAKEHUSA OT

BPEeMeHU) JJIs 9JIEKTPOMArHUTHBIX KOJe0aHUH.
7. PesoHaHC TIpu mocJeZoBaTeIbHOM COeIUHEHUU Pe3ucTopa, Ka-
TYIITKY UHAYKTABHOCTH U KOHAeHCATOpa.

8. Mogenb JUHUU 3JIEKTPOIIepegayun.

Yuenuuecrkuii sxcnepumenm, nabopamopHsLe pabomut

1. UccnaemoBaHue 3aBUCUMOCTH IIePUOIa MAJBIX KOJEOAHUHN Ipy-

3a Ha HUTHU OT AJIMHBI HUTU U MacChl Tpy3a.

2. HccinemoBaHue mmepeMeHHOTO TOKa B I[N M3 IIOCJEI0BATEIb-

HO COeIMHEHHBIX KOHAEHCATOPA, KATYIIKU U Pe3ucTopa.
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Tema 2. MexaHUyecKue U 31KTPOMArHUTHbIE BOJIHbI

Mexannueckme BOJIHBI, Yca0BUA pacupocrparnenud. [lepuon. Cro-
POCTh pacIpOCTPaHEHUsA W AJUHA BOJHBI. IlomepeduHble M IPOIOJIb-
Hble BOJIHBI. VIHTepdepennus u 1udpakiind MeXaundecKnX BOJIH.

3ByK. CKOpOCTh 3ByKa. ' POMKOCTEL 3ByKa. Bricora ToHa. TeMmOp
3BYKa.

OJIEKTPOMArHUTHBIE BOJIHBI. ¥ CJIOBHUS H3JIyYEHUS dJIEKTPOMATr-
HUTHBIX BOJH. B3auMHasa opueHTarua BektopoB E, B, U B 3J1eKTpoO-
MarLuTHOM BoJHe. CBOWCTBa 3JIEKTPOMATHUTHBIX BOJIH: OTpaske-
HUe, IpeJIOMJIeHUEe, IOJAPU3anus, fudpaKiusa, naHTephepeHIns.
CKOpOCTH 9JIEKTPOMArHUTHBIX BOJIH.

Illxama »JeKTPOMArHUTHBIX BOJH. lIpuMeHeHHe »JeKTpoMar-
HUTHBIX BOJIH B TeXHUKe U OBITY.

IIpuHIIUIIBI paAUOCBASU U TeJeBUAeHUs. Pagumosokanus.

DJIEKTPOMATHUTHOE 3arpsA3HeHNe OKPY Kalolleil cpeabl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue: My-
3bIKaJIbHbIe MHCTPYMEHTHI, YIbTPA3BYKOBAs AUATHOCTHKA B TEXHU-
Ke W MeOuIMHE, pajzap, PagUOIPUEMHUK, TeJIEBU30D, AHTEHHA,
tenedoH, CBU-nieus.

Hemoncmpayuu

1. O6paszoBaHUe W pacCIpPOCTPAHEHWE MOMEPEeUHBLIX U IIPOAOJIb-

HBIX BOJIH.
2. KoJeobiromieeca Tejio Kak MCTOUYHUK 3BYKaA.
3. HabaroneHne oTpaskeHUA U IIPEJIOMICHUA MeXaHUYEeCKUX BOJIH.
4. Hab6maonenne nHTepdepeHiny U IuGpakIiiuy MeXaHuUYecKUX
BOJIH.

5. 3BYKOBOI1 pe3oHamcC.

6. HabGmromenune cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aM-
IJINTYAON ¥ YaCTOTOM KoJieDaHMit.

7. Hccnemopamme CBOMCTE 3JIEKTPOMAarHUTHBIX BOJIH: OTPasKeHUe,
IIpejJoMJIeHue, IMOoJApu3anud, IuppaKknuda, nHTeppepeHnud.

Tema 3. OnTukKa

T'eomerpuueckaa ontuka. IIpAamMosrmnHeliHOe pacHpocTpaHeHUE
cBeTa B ofHOpOaHOI cpene. JIyu cBera. ToueuHbIit ICTOUHUK CBETA.

OTpaskeHue cBeTa. 3aKOHLI OTPaKeHus cBeTa. IlocTpoeHne m30-
OpaskeHUuI B IIJIOCKOM 3epKaJe.

ITpesmomienne cBeTa. 3aKOHBI IIPEJIOMJIEHUA cBeTa. AGCOJIOTHBIHN
moKasaTesib IIpesoMiieHusa. IloHOe BHyTpeHHEe oTpaskeHue. IIpe-
IeJIbHBIN YToJ IIOJTHOTO BHYTPEHHETr0 OTPaKeHUA.

Hucnepcus cBera. CioKHBIN cocTaB 6esioro cBera. IIBer.

Cobuparoriue u paccemBaloiue JUH3bI. ToHKaA JuH3a. Poryc-
HOEe pacCcTOodHUWEe W ONTHUecKas CUJia TOHKOU JuH3BI. IlocTpoeHue
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n300paskeHuil B cCOOMPAIOIINX 1 PaccerBaloIuX JuH3ax. Popmyia
TOHKOH JIMH3BI. ¥ BeJIUUYeHUue, JaBaeMoe JUH30M.

Ilpenensl IPUMEHUMOCTY T€OMETPUUECKON ONTUKU.

BousnoBas ontuxa. MuTtepdepennusa cBeta. KorepeHTHbIE NCTOUYHM-
KHU. YCJIOBUSA HAOIIOMeHNA MAKCIMYyMOB 1 MUHIMYMOB B MHTephepeH-
IIMOHHOII KapTHHE OT ABYX CHH(PA3HBIX KOT€PEHTHBIX MCTOUHIKOB.

Hudpaxinua ceeta. [udpakinonHasa pelnéTKa. ¥ cJIoBue HabIio-
IeHUsl TJIABHBIX MAKCHMYMOB IIPHU IIaJA€HUY MOHOXPOMATHUYECKOTO
cBeTa Ha IU(MPPAKIIMOHHYIO PEIIETKY.

TTonapusamnusa ceera.

TexHuyeckue ycmpoiicmea u npaKkmuieckoe npumeHerue: 04Ky,
ayma, ¢oToamiapar, IPOeKI[MOHHBIN ammapar, MUKPOCKOI, Teje-
CKOII, BOJIOKOHHAA OUTHKA, TUDPAKIINOHHAS PEIIETKA, HOJSAPOUL.

Hdemonecmpayuu

1. TIpamosmHeHOE pacIpPOCTPaHeHNE, OTPAKEHNE U IIPeJIOMJIe-
uue ceera. OnTHUYecKyre NPUOOPHI.

ITonHOE BHyTpeHHEe oTpaskeHue. Momesib cBeTOBOA.
WccaemoBaHue cBOCTB M300paKeHU B JUH3AX.

Mogenn MUKpPOCKOMa, TeJaecKoma.

Hao6noneunne naTep@epeHIInn cBeTa.

Hab6nmoaenne qudpaknuu ceeTa.

Habaionenue auciepcuu cBeTa.

. IlonyuyeHue cueKkTpa C IMOMOIIBIO ITPHU3MHBI.

ITonyueHUne clieKTpa ¢ IOMOIILIO AU(PPAKIIMOHHON PEIIETKHA.
10. HabGironmenue mojsipu3anuy cBeTa.

Yuenuuecrxuil sxcnepumenm, nabopamopHble pabombst
1. sMmepeHue moKasaTes IIPeJIOMJIEHUA CTeKJIa.

2. UccrnemoBaHue CBOMCTB M300pasKeHUil B JINH3aX.

3. HaGuromenune nucmepcuu CBETA.

PA3QEN 6. OCHOBbI CNELMANBHON TEOPUN OTHOCUTENBHOCTK

T'panunbl IpUMEHNMOCTH KJIacCUUeCcKOoi MexaHuKu. [locTyaaTsl
CIIeNMaJbHON TEOPUU OTHOCUTEJIHLHOCTHU: MHBAPUAHTHOCTH MOIYJIS
CKODPOCTH CBeTa B BaKyyMe, IIPHUHITUII OTHOCUTENIBbHOCTU OUH-
mITeifHa.

OTHOCUTEJILHOCTh OHOBPEMEHHOCTH. 3aMeIJIeHIIe BpeMeHH! U CO-
KpallleH1€e IJIUHEI.

DHepTUua U UMIYJIbC PEJIITUBUCTCKON UaCTHUIIHI.

CBsA3b MacChl C dHeprueil U NMIIYJIbCOM PEeJIATUBUCTCKON YaCTH-
Ibl. OHEPTUS MOKOSI.

RN oW
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PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemMeHTbl KBAaHTOBOW ONTUKU

®doTtonbl. Popmysia Ilmanka cBa3u sHepruu (POTOHA C €TO YACTO-
TOW. JHEPTrusd U UMITYJIbC (POTOHA.

OTtkpeiTHe U uccaenoBamue gporosadderra. OupiTel A. I'. Crosero-
Ba. 3akoHEbI poToadhPerTa. YpaBHeHNe INHIITeNHA 11 PoToa(dpdeK-
Ta. «Kpacuasa rpanuia» goroadderra.

HaBnenue cBera. OusiTel I1. H. JlebGemena.

XuMuuecKoe [eiicTBUe CBeTa.

TexHnuueckue ycmpoiicmsea u npakmuieckoe npumerenue: Go-
TO2JIeMEHT, (POTOMaTUNK, COJTHEeUHada baTapesi, CBeTOIUO].

Hemoncmpayuu

1. ®oTosdhdeKT Ha YCTAaHOBKE C IIUHKOBOM IIJIACTUHOI.

2. UccrnemoBaHue 3aKOHOB BHemrHero gotosddexra.

3. CBeTonguo.

4. ConneuHas 6aTapes.

Tema 2. CtpoeHue aToma

Mogenr atoma Tomcoma. OnwiTel Pesepdopma mo paccesHUIo
a-gactun. IlnanerapHasa moxenb aroma. Ilocrynatrer Bopa. Usny-
UyeHMe U IoTJIoIeHre (GOTOHOB IPU IIePexoie aToMa C OAHOT'0 YPOB-
Hs 9HePruu Ha Apyroii. Buabl ciekTpoB. CIeKTp ypoBHEI sHEPTrUu
aToMa BOJOPOZA.

BosmoBble cBoiicTBa uacTtuil. Boausl ge Bpoitna. Kopoyckyasap-
HO-BOJIHOBOM IyaJi3M.

CroHTaHHOE W BBLIHYKACHHOE U3JIyUYeHUe.

TexHuyeckue ycmpoiicmaa u npaxkmuyeckoe npumeHeHue: CieK-
TpaJbHBIN aHAJIU3 (CIIEKTPOCKOIL), JIa3ep, KBAaHTOBBIN KOMIILIOTED.

Hemoncmpayuu

1. Mogean ouniTa Pesepdopaa.

2. Onpegnenenue AJUHBI BOJIHBI Jiazepa.

3. HaOmromeHre JuHeYaThIX CIEKTPOB MU3JIYUeHUs.

4. Jlazep.

Yuenuueckuil saxcnepumenm, nabopamopHsle pabomut

1. HabGaromeHne JUHENUYATOrO CIEKTpA.

Tema 3. ATOMHOe Appo

OKCIEePUMEHTEI, JOKA3LIBAIOIINE CI0KHOCTh CTPoeHusa Aapa. OrT-
KpbITHe pammoakTuBHOCTU. OubIThl Peszepdopaa mo ompenesreHUo
cocTaBa paguoaKTUBHOrO usiayueHusa. CBoiicTBa ajabda-, 6eTa-, ram-
Ma-uayyeHusi. BausHnue paguoakKTUBHOCTH HA KUBBLIe OPraHMU3MBI.
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OTKpuITHE IIPOTOHA 1 HelTpoHa. HyKIoHHaA Moaeins aapa efizeH-
6epra—HMBaneHko. 3apsan aapa. MaccoBoe umncio sapa. M130TomnbI.

Anbpda-pacman. OJIeKTPOHHBINM UM IIO3UTPOHHLIN OGeTa-pacman.
TamMa-uzayueHue. 3aK0H pagMoOaKTHUBHOIO pacmaza.

JHeprusa CBA3U HYKJIOHOB B aAnpe. SIaepubie cuabl. edeKT Mac-
CBI spAa.

SAnepunie peaknuu. lleseHue U cUHTE3 sI1ep.

Anepubiii peaktop. Tepmosgepusblii cuHTes. IIpobieMbl 1 Iep-
CIIEKTUBLI AEePHOI 9HEePTeTUKM. DKOJOTNUYECKHe aCIIeKThI S0ePHOMI
DHEePreTUKHU.

diemMeHTapHbIe YacTUIbl. OTKPLITHE IIO3UTPOHA.

Meroanr HAGIIOAEHNS M PErucTPAIliy dJIeMEeHTAPHBIX YACTHII.

dyHmaMeHTaJIbHBIE B3auMoOJelcTBus. EAWHCTBO (puU3MUECKOH
KapTUHBI MHUpA.

Texnuueckue ycmpoiicmaea u npaxkmuyeckoe npumeHerue: Ro-
3UMeTpP, Kamepa Buibcona, sepHBIN peakTop, aToMHasa 6omba.

Hemoncmpayuu

1. CuéTuuK MOHUIUPYIOMIUX UACTHUII.

Yuenuuecrkuii akcnepumenm, nabopamopHnsie pabombut

1. UccnemoBaHue TpeKoB YacTuil (1o roToBbIM (oTorpaduam).

PA3JEN 8. IJIEMEHTbI ACTPOHOMUN
N ACTPODU3UKH

draibl PadBUTUA acTpoHOMUU. IIpuKIagHOE M MUPOBO33peHUe-
CKOe 3HaUYeH’e aCTPOHOMMUM.

Bung s3sésgmoro Heba. CosBe3gus, sApKHe B3BE3ALI, IIJIAHETHI,
WX BUAUMOE IBUKEHUE.

CoJsrHeuHas cucTeMa.

Connmne. ConmHeuHas aKTUBHOCTL. McrouHuk sHeprum CoiHIila
m 3BE3A. 3BE3IbI, MX OCHOBHBIE XapakTepucTuku. [[marpamma
«CIIEKTPAaJbHBINA KJIACC — CBETUMOCTb». 3BE€3bLI TJIABHOM IIOCJIE0-
BaTeJbHOCTH. 3aBHCHMOCTh «MAacCa — CBETHMOCTL» [JIs 3BE3J
TJIaBHOI IIOCJIeloBaTe/IbHOCTHU. BHyTpenHee ctpoeHue 3Bésn. Co-
BpeMeHHbIe MIPeACTABJICHUA O IPOUCXOKIeHNU 1 dBoonuu CosrH-
IIa U 3B€3[. OTalbl JKU3HU 3BE3.

Mneunsiii IIyre — Hama amaktura. IlomosxkeHue u IBUKEeHUE
Coauna B N'amaxkTuke. Tunel rarakTuk. PaguorajJakTuky U KBasa-
pbl. UEpHBIE OBIPHI B SApax rajJlaKTHUK.

Bcenennas. Paciupenne Beenennoii. 3akon Xab66.sa. Pasberanue
ramakTuk. Teopus Boiabiioro B3peiBa. PelMKTOBOE HUBIIyUeHUE.

Macmmrabuas cTrpykTypa BceneHHoii. MeTarajlakTuka.

Hepeméansie npobaeMbl aCTPOHOMUMU.
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Yuenuuweckue nabnrwodenus

1. HabaiomeHusa HEBOOPYKEHHBIM TJa30M C MKCIOJb30BaHUEM
KOMIIBIOTEPHBIX IPUJIOMKEHUN IJIA OIpPeIeIeHUs IIOJOMKEeHU s
HeOeCHBIX 00HEKTOB Ha KOHKPETHYIO JATy: OCHOBHBLIE CO3BE3-
nus CeBEepHOroO HOJIYIIAPUA U SPKUE 3BE3IbI.

2. Hab6mrogenus B Tesneckon JIyusl, miaaHer, Miueunoro ITyTu.

OBOBLAKLWEE NOBTOPEHMNE

Poap pusumku m acTpoHOMHU B SKOHOMHUYECKOM, TEXHOJIOTHMYE-
CKOll, COIIMAJIbHOII 1M 3THMUYECKOM cdepax AesTeJIbHOCTU UeIOBeKa;
poJib 1 MecTO (GUBUKU U ACTPOHOMUU B COBPEMEHHOM HAYYHOH Kap-
TUHE MUPAa; POJb (pU3UUECKOil Teopun B (GOPMUPOBAHUU IIPEACTAB-
JeHul 0 (PU3NUECKON KapTUHEe MUPa, MeCTO (pM3nMUecKOoil KapTUHBI
MHpa B OOIIEeM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPeN-
CTaBJIEHUH O IPUPOJE.

MEXTNPEAMETHBIE CBA3N

WNsyuenue Kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kjacce ocyIiiect-
BJISIETCS C YUETOM COMIEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ Kyp-
caMu MaTeMaTUuKM, OMOJIOTUM, XUMUU, reorpadui 1 TeXHOJIOTUHU.

Mexncnpedmemnsvle noHAMUA, CEA3AHHbBLE C U3YHUeHUEM
Memo0o6 HaYy1wHO020 NO3HAHUA: SIBJIeHUEe, HAyJYHBINA (QakKT, I'u-
moTesa, pusdndyecKasa BeJUUYNHA, 3aKOH, TEOpUs, HaOIIOAeHNe, dKC-
HmepuMEeHT, MOJeJINPOBaHNe, MOe/b, U3MepPeHune.

Mamemamuka: pellleHHe CHCTEeMbl ypPaBHEHUIi; TPUTOHOME-
TpuuecKue QYHKIIUU: CUHYC, KOCUHYC, TAHTeHC, KOTAHTeHC; OCHOB-
HOe TPUTOHOMETPHUUYECKOe TOKIECTBO; BEKTOPhI U UX IIPOEKIIUU HA
ocHU KOODPAMHAT, CJIOKEeHUe BEKTOPOB; ITPON3BOAHbBIE JIeMEeHTaPHbBIX
byHKIUI; IPpU3HAKU ITOA00OUSA TPEYroJbHUKOB, OIpeaeseHre ILJIO-
mIaau IJIOCKUX (UIyp U oO0'béMa TeJl.

Buonozusa: sjeKTpUUYeCKUe SBJEHUA B :KUBOII IpuUpomde, KoJje-
OaTeJbHBIE MBUXKEHUA B »KUBOI IPUPOJE, ONTUUECKUE SBJICHUA B
KUBOM IIPUPOJeE, AJelCTBUE pagualui Ha KUBbIe OPraHMU3MEI.

Xumus: cTpoeHrEe aTOMOB U MOJIEKYJI, KPUCTAIINYECKAI CTPYK-
Typa TBEPABLIX TeJl, MEeXaHWU3Mbl 00Pa30BaHUA KPUCTAINUECKOI
PeUIEéTKY, CIeKTPaJbHbIN aHAJNU3.

TI'eozpagusn: MaTHUTHBIE TIOJIIOCA 3€MJIN, 3aJIEKU MATHUTHBIX DY,
doTochrEMKa 3eMHOI ITOBEPXHOCTH, MPEACKa3aHNe 3eMJIETPACEHUIH.

Texnonozua: TUHUN 3JIeKTPoOIlepenad, reHepaTop mepeMeHHOTO
TOKa, 3JIeKTPOIBUTATEb, UHIYKIINOHHAA eYb, Pagap, PaauoIpu-
éMHUK, TEJeBU30p, aHTeHHa, TejedoH, CBU-nmeub, IpOEKIIMOHHBINA
ammapar, BOJIOKOHHAs OITHUKA, COJIHeUHass Garapes.

34 Pabouyas nporpamma



‘unHedoerdgo 00 A4LO9IrOLBRTOHONRE LoAdLOLIEL00D XI9dOLOM 9MHR¥Ar0d ‘M ULOOHMKONEOS
emMOohMLMRTNY XuinoiAenread ‘(200dAoad x1gHAIraLeg0gRdgOo X19g0dPui nuINarroy ‘annediodn srqgodin ‘undoredog
-err 919HIIreALdNE ‘UMOLOMIrQUQ SI9HHOALYMSIE ‘UMHUHRhRYRE U UMUHOOhA 9I19HHOALMoIre ‘I9NINedIOdI SI9HYUTOWULIIAN)
unererndoleN NNUMNIOhUTOLON-OHQOhA BOXUINOIBIEE ‘€00dAd9d X19HIIrraLegogedgo (x1agodduir) xiaHHOd L€ BUHREO0E
-4IrOIOY MLOOHKOWEOE ITHOLhA 1190 IMHXKIOY MMHREOdUHRI Tl WOMIShULRNAL & IINNedIodr gonoged aurogedeed udyy

onunend ou yeudoredoger yogod

-(bun 0 19100vd gFomoudIl XITHEOHOO SUHI0LII()
‘YOOI MLOOHIILEIY HOMI9h

-uiyedn g€ uMuen@ aLooW 1 urod 0 UMHOIIQO
-00 XUMLOdOM 9Mg0LOITOIl OII oIIAdI € BLOgRJ

HOYOIIf MLOOHAIALEAY YOMOohnuLNRdIl €
‘edun I9HHLdeH NOHRARH UOHHOWSdH0D
unHegoduwdod g uMUEUP OLOOW U 9Ir0J
*BUELILIELOOD

UUNHUA]] ‘90HOMRE XUMNIOhUENU(P MLOONUH
-owndn [9nuHed ] ‘undoslL U I9HOMBE 9UND
-9hHEND "19€0LOUNI SI9HhAR] *90009I0dII
U UUHOI'E XUMNOIohUeU(d snmHeaOdUISTOTN
‘oMuend g

LHoWHnda1oMg ‘19rodudil BMHRHEOIL
oooemnodu g nudoal u eLHoWUdSIIONE 9Ir0d
‘edu 0JoIIOIRKAdNO BMHRHEOI I9TOLON
9I9HRhARY] ‘ofodudu o eMARH — eMUEUD

(2 2)
BUHBHEONI OJOHhARH
IIYOLON U ©MUEUD

(2 3) BUHVHEOII OIOHhAVH I9TOLAN U VIUEUD ‘T ICHTEV

ﬁuoxsaﬁi HLOOHIINALEIY I9IHd SIIHIOHI()

auHexdaIr0d d0HIOHO()

BIAL ‘dOoIQ

HUMOORULBIND],

(h 89) DIV 0T

ANHVE0dUHYIIU J0HIIhULYIWIL

35

ON3NKA. 10—11 knaccsl



‘HLOOHMAAMO Ol ouH

-9YKHUAY ‘Irol SMHOIRII 90HY0Q09) ‘OMHINULY
90HUOHUIOWEdI 90HHadOMIAOHgRd 1 90HdOIW
-oHged :MHEMYK HUOIIOIBKAdNO M XBLIIIO XIIH
-09hA 9 YUHOUEE XUMOOhUEU( oMHRIRHEOIIOR]
‘MHOWOddE LO HUhUIOHS XUHOOhMLBRWOHUY HOLO
-onwnoudee godudedl eureHe U oMHIOALIO]
‘IHULeWOHNY rAwdod X19HI0H

-00 WOMHRLOEIIOIIDU O OI9IO'ON HOMOIhUEND
YOHHERI'RE OHEE O helree XITHLOhORd oMHOIIeJ
‘MHEU YOHIOHY90490Il 4 BUH

-ed0€9IOIION OJOHORIIOEDQ XU UULOLIA U (BUH
-9 U4l Mheradsll 9I9HHOWd U SITHILI ‘dLoN
-OMIID :Mey XUMeL ‘4LOUOdLOA XUMOOhMHXOL
BULLOYSY SOIMITHAAI XITHEOHIO 9UHOHIELO(
‘ALOOMYMK HoMeBd g eMudelll BUHOXKULY oUH
-ohAen {OIFAH yoHged ‘019L00d0MO HOHILUBhEH O
UUHMNKNEY NOHHodoMoAoHded ndu MHoWadd
maLAowod o19HgRd SITHIIOLBIOTOI 001 BE
WNOIAL UNITHHOTYAOAI ‘UNBLAI ATYOW BUHOIIL
-OHLO0Y 9MHRLOI9I1r00 ({MLI0dONO NOHHOIOHIN
BUHOLAYAAIIO OI9IreTl 0 BUHOULT O0IJOHdOWOH
-gedoH OMHOhAENU :BLHOWHNJSIIONE 9MHOTod0d]]

omHad0MOA 90H

-arrolNodLO0dLHAY] ‘BUHaIMedQo BLOLOBR U
roudol] ‘94L00d0¥) BBRHUSHUL ‘4L00d0D
BRAOLLIL *0I19L00d0¥0 OIFAYOW O HOHHEOLD
-0II O ULOOHAdMO Ol UMhOL NOoHAIrendoL
-BIN OMHOMKUE]] "9OMHIKULAY 9O0HUOHUIrogndy]
*BUHOTRII Ol

-OHY00090 9MHadOM)O g "9MHAYRII 90HIT0Q0d))
‘MHOWadd LO UMhOL HOHIIrendoLlen
BUHOIIOWSdOII M MLAI ‘BUHIAOMOA
‘nL20doMO ‘LeHUITdOOM MILOONUOULRE
nnnded ] ‘oMHKNAY 90HUOHUIONEJII
ooHHadoMoAOHgRd 1 90HdOWOHERJ
*A9LY0d0MO SUHIKOLD U UUH

-9IONadaIl 9MHIMKOL)) *LeHUTJ00N ITNILOUD
MO0 BH MUNNSO0dII XU ‘UNMhOL UOHIUBUdOLBIN
onHadoMIA 1 (4L00dOMO BRHHOHOHIN ‘dLood
-0M0 BEHY9d0) 4100d0M) ‘OMHIIIoNada]]
‘sudoryoed], ‘BLOROLO

BINOLOMY) "BUHOKULY OIO0MOIOhHMHBXON 4LOOH
-AIOLUAJOHL() ‘OUHOKUET 90MIOhHMHBXIA

(2 9)

BMULRINOHUY]

(= 8T)

VAUHVXAN g ILATEVd

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

Pabouyas nporpamma

36



‘UMUAN

-eHUY rAWdod U g0HOMEBE XITHEOHIO WOUH
-ed0€9IrOIION O OI9IATON KOMO9hUeU() HOH
-Hel'ee OHIB O heIee XITHLYhORd oMHOIIOJ
*dOMUH

-LAIID XITHHOELOOAMOU BUHOWULT 9MHOHIBLO(
‘UMUH

-IIAIITON MM XUMRL ‘dLONOdLOA XMMOOhMHXOL
BULLOYSY OINIHUAI XITHIOHIO 9UHOHOELO(
‘BUHOLOIBL OI0OHAMIS0d RHOMRE

‘@HOLOII]] S0HOMBE 940HOO BH MIOOHMAdMO OII
BUHOHNAY ‘Irdl BUHOIBII OI0HI'0Q0dd ‘BUH
-9YKUEY OJOHUOHUIOWEBAII OI0HHadoMOAOHgRd
1 oloHdowoHgRd FOLOOHHOQ0D0 SMHIHIBLO()
*BUHLSIITRAL 900 OJ9III

-0IoNH ‘eIrol oJordedal BuosgoHdRed HUEOIdA
OMHRHOYAIrOOU ‘MLOOMOOLII NOHHOINRH OIL
eMOAdg BUHOXKMAY onHohAen ‘muiremwdopor
XU Lo ‘engedgo wogoHuead 1 oHMMKAIII &
XUMOoIRMNHEOd ‘ULOOIAAIIA IrMd MLOOWNUOULRE
OMHRLOYSIr00H (eLHoWHdaIONe suHaYegod]]

eral orordodL

BuoodoHgRd BULOLD R °‘I9IUD OhOL]] ‘BUH
-omredd MO0 OHAUOLUOOHLO I9IrMD LHONOTN
*BIrOL OJIOTd9dl OHLOIL0OOQR 9UH

-9YKUAY 9OHdIreLeIedd U 90OHIIALRIIALIO]T
*ogel UM ULOONTUN €

eIl MUHOXUEY NdIl BUHOIgaMLOAIIO) BRI
‘BUHodL LHoMNU(Mp@eo)] *BOMOI BUHIAL
BIMD U BUHOKIIOM) BUHAAL BIHM)) ‘OUH
-ad1 90xA)) ‘BuHAAL IrU)) *(BUHOLRH ‘BUH
-9¥KIIrOMD ‘BOMOIT) BUHAAL 19rng ‘omHad],
*eIrol 090 ‘BMA ] HOMRE 'ULOOJAdIA erm)
*4L90d0MD BEBMOOhMINOON Beddol] ‘HULD
-9KEBL BIU)) 'BUHOLOIEL OIOHAUNOOL HOMRE
*3MohOL XI9HIIrendoLleN BT BH

-0LOI9H HoMee UULad ], ‘UMhOL YoHIIrendaL
-BIN BI'Y RHOLOIGH HOMee yodolLg ‘IMd MUII
-neondonAd NMIMHUA]] "BIrK)) "BIFAL BIIRIN
*BLOhOLO IIINSLOUD

9I9HAIRUIIdOH]] *BHOLOII] HoXee HUIdado]]
*BOIMIR | MLOOHIIOLUOOHLO IMITHUA]]

(B 2)
CHMUNRHU]]

owoL o uurewdod

-HU 90MUHhOLOY XIIHIIRLUHIOIIOY 9SUIBHE U
g0L19110 goLeidirAeod nunerodidolHN M UHUHOY
-ogodn ‘mmHegoduHer udno xenndAds € eLoged
‘omHad

-0M9A ‘aLd0do¥d) ‘OMHOIIOWAdII ‘4LAIl ‘BLBHUT
-dooY :HURUIred XUMIOhUENU() WOUHRLOEIIOIL
-0 O BUHOKHUAY OIOMOIOhHMHEBXON SUHBIUII()

37

ON3NKA. 10—11 knaccsl



(HUhULIQY XUMNOOhMENU( WOMHRLOEIIOIION D
BUHOXULY OJ0OMOOhMHEBXOW 9MHBOUII()
‘BUHOLEE 9UMOohUen( 1 ULOOHdOWOHOMRE
‘I9HOMBE «BMUHBXOIN» olroreed g oI9HHOhAEH
eH yodoIIo 9 helreg XISHHOILOOhRY S9MHOIIdJ
‘BUHOHBAX00 0HOMBE U

nauweHNY rAwdod 1 g0HOMRBE XITHIOHIO
WOMHRIOEII OIION O OI9IRTON HOMOIhHUEND
VOHHEI'RE OHLE O helee XITHL9hORd OMHOIISJ
‘BLAIY 0J090HUESd BUHIK

-BLoed adommdi eH eIrel MNIdOHE NOMOOhMHEX
-9 WOMHOHOIWEU O 19O 19L00ed MEBL) oaUHRBL
-OY9Ir00M (OMUHLIERIN XITHBLUH XI9G0MRHUTO
xXAdY o19IIOWoIl O ederA 0I0IAdIIASH OHLOIL
-000® 9MHOhAENU :BLHOWUAJSIIONE SMHOTod0d ]

XITHIIRUIHALOIISH 9Loged 9eBd)) 19 UD
OI9HIIRUTIHOLOLIOH U 9I9HIIBUIIHOLOT
‘UIINOg MLOOHXdegoIr

UEUIrQd BIroL BUIdoHE BRHILBUIIHALO[] 'I9H
-mxAdn youHegsodunwdoder orAduAd suideHe
BRHIURUIIHOLO[] ‘BUIdoHE BRHIIBRUIIHOLOI]
‘unidoHe

VOMOOhMULOHUN NMHOHOWEN Q0 eWodoo], ‘UM
-hOol yoHdIreudoleW BUIdoHE BRMOOhULOHUY
‘IO ILOOHIIOA “IMIFUD BLOgRJ

*OUHOMK

-udY 9OHAULNBOJ ‘BOIIAIINM BUHOHBAX0D
HOMRBE "BIfdL BOIIAIINY OVHOHOWEM U IIIMD
09I AIINY] *MOhOL XITHIIRUJdOLRIN ITINSLOUD
‘(errol) UMHOL YOHIIRUAOLRIN 9 AIINT]

(& 9)
OMHUHBXON €
BUHOHRAXO0D ITHONRE

BLOhOLO WOLOMO XIIH

-areuniideonu urooHgednonged nunHUdI ‘Iruo
nnnueondonAd NNIMTHUAII ‘@HOLOII] I9HOMRE
III 4 I] ‘] ‘BUHALOJIEL OI0OHAMIN90d HOMNBE
:goUMIHUAI 1 S0HOMRE WOMHRLOEIIOIION D
VHVHOIEE W 9000910dII XUMOohUEN(] SULRHY
‘Ir9l OUILOYSTONMBEL ‘BHUII

-doHU :MHENM KOIIOIRKAdNO M XRLIIIIO XI9H
-09hA 9 UMHOIEE XMMOOhMEN() SMHBIRHEOIIORJ

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

Pabouyas nporpamma

38



-OWdoL :¥Mey XMMeL ‘4LOROdLOA XUMOOhMHXOL
yudLoyeY gonunHUdI XISHE0HI0 9UHOHIBLO(
‘eeel OJOHHaKadeed

BUHBOL)I0) nWediowedell AYYKOWN MLOOWNUOIUALRE
OMHBLOYSIdOU ‘USH g BXAreod 19dALedolINOL U
BUHOUgRY ‘IILRHINOY BNQLQO UMHOJOWEN od
-OHOO BH 9LBRHINOM HOHOJBIM g BXATE0d I900BIN
OMHOUPTdIIO (eLHOWHdOIOME omHaYog0d]]

‘odrelody BRHHEOLOO]] *RdLO9IIod 0dLd
-9hHIr0Y] ‘IAMOION BOORIN ‘UOLOYON XULE
9d0HO0 BH BALOSIIOL LOK0L) 9MHOHIBLOO U
IrolL X19Ydodl ¥ UOLOOMIMIK ‘doged BUHOOALD
ULRYOTN ‘BdLODINd NMULORh BUALOUOTON
-ueed U BUHoKUAY dorvedey ‘vBueAddujy
*oMHKUAY 900g90HA0d] ‘und0osl KOMOIShHUL
-9HUM-OHABI'AMOION BUHOMKOIOIl 9I9HE0HI()

(= 6)

undoarL
HOMOOhULOHUN
-OHABI AMIIrOIN
1990HO()

(b $3) VININVHUTONWJAL U VIUEUD EVHIBILATIILON "¢ IFATEVd

unnendo(HU YONORRALOIl EULBRHE
unydohuLndy ‘unnenwdodHu BUHOUdRLOTodI 1
unmmersdidesrn ‘BuHegodndALAdLO ‘exon
-OII BI'Y UUIOIOHXOL XIIHHOUIeWNdO(PHN XIIH
-HoWaddg0) UNMMHRXOIW S0HONRE NMHOHOWMUAIL O
VMHOIIQ00) 94d0LOIT0I UdIl aMHRI0EIIrOIID]]
‘UMUHRXOIN

I9HOMRE U I9HUhUIOE 9UMOOhUEN( 9I9HHOhASH
eH yodono 9 Loved BUHOKULEY oMHOHOELO(
*LOIrOLOUII UIIHHMKAAI ‘doIos ‘Lol

-oY'od :MeM XUMeL ‘dLoyodidA XMMOOhMHXIL
BUELOYSY OUNITHUAI XITHIOHOO SMHOHIBELY(
*BO9IrAIL

-INM BUHOHRAX00 vHOMRE ‘UnIdoHE MOMOOhUH
-eXoIN BUHOHRAXO0)0 BHOMRE WOUHRIOEIIOIIDU D
VUMHIIEE W 9000910dII XUMOohUEN(] SULRHY
*ILOOHIION BBMOOhMHBXON ‘Bl

-ooed BeMOOhMHERXONW ‘BUIJdoHE BRHIRHUIIHOL
-0l ‘BUIdoHE BRMOORMLOHUM ‘BIOL 09I AIINU

BUHOHOHNIOL) 9MIAdIIA9H 1 omIAdIIg
‘unIdoHEe YOMNIOh

-MHEBXOW BUHOHRAXO0D HOMRE °Irol I9INOLOUD
unidoHe NOMOOhNHBXOW WOMHOHOWEN O IrMD

39

ON3NKA. 10—11 knaccsl



omwoL ou uumenwdod

-HU 9OMUHhOLOM XI9GHIIOLUHIOIOY 9EULBHE U
goLq10 goreldrAesd nnnerodidolHy U UUHAY
-ogodu ‘mmHegoduHern ndo xenndds € eLoged
‘uuend YOHABIrAMOIrON

rAwdo@d 1 goHOMRE ‘NN UMHIMNKOIOIl XITHIOH
-00 WOMHRLO0EdI OO O OI9IrOTON HOMO9hUEU(D
JOHHEI'RE OHEE O helree XITHLOhORd oMHOIIoJ
‘rnodALedolINSOL YOHLOIL

-000® O IAMOION BUHOXKHULL OJOHOIIIOL UII
-doHE HOMOORULOHUY HOHTOdO MEBdd ‘dOHOMRE
XI1990€RI ‘edLOdIIog BUHI0AL) nudoal BOMd
-OhULOHMUMN-OHABIANOI'ON WOUHRIOEILOIIOU O
UHUHOIEE M 9020910dII XUMOohUEN(] EULRHY
*IrAMOIrON 4L00d0) BeHhuLedredMoH

-rod9d ‘IrAMOIrON BUHOMNKULY OJOMIOhULORX BUI
-doHe BeMOOhMLOHNY BBHI0dO ‘edAredonmoL
‘egel oMHOUdRY 'HUhUIRE XUMOOhUEU( WOUH
-ed0€9IrOIION O UUHOIEE XIGE0LIIoL SUHBIUII()
‘OUHOKMLY 90ModoHA0dg ‘BUE

-Apdur :nHEMXK BOIMOILKAdHO U XBLIIIIO XITH
-0ohA 9 YUUHOUEE XUMOOhUEU( oMHRIRHEOLIOR]
‘MHEU HOHHOHY90490Il € BUHRI0OEIIrOIION
OJOHORIIOEdQ XU UUIOLdA U {driomodeg u diow

edegoen ‘edoxoen

‘emdoroen :g020010d1I0EN SUHArdRLOY DI
ooMoonuded ] *rdLOIIod WOLLOOhULION WITH
-HEOLOOII D 9€Rl WOHIIBITHU g 19009110dII08]]
*RHOLALR]] HOMRE ‘eHOAUOILIRIY]
—RdooIroHO\] OMHOHARA L ‘IIHOMBE 919408
-e ] ‘eeel NHULORh BUHOUCAY OJIOHOLIIOL ML
-doHe HOMOORULOHUN HoHTodO vdom e ed
-AredolINOL BRHLOIIOJQY ‘BERI OIOHILRITU
nndool NOMOOhULOHUN-OHABIrAMOIrON OMHOH
-aedA 90OHEOHO() ‘BERI OJOHIIRITU IOTOTN
*Bro9rroY] dAredoninod eIreM][] ‘ouMHodoMNEN
90 1 evdALedonmwa], ‘omosdoHged 9090ITI9],

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

Pabouyas nporpamma

40



‘MHENYK HUOH

-G0HY90€0II € BUHRLIOEII OION OJIO0HOBIIOES0 XU
ungoroh u {diewudoreys ‘diomodxmor 1 dioW
-odama :Med XmMed ‘aLouodioA XMMOohHMHXOL
BUELOYSY gO0UUIHNAI XITHIOHOO SMHOHIBLO(
*eXAYe0d MLOOHWKRI'd NOHIIOLUD

-OHLO oMHodoWEN :RLHOWMASIIONE SMHITog0d ]

‘BUHOIERY LO BUHOIINN

1gdAredolINoL 9LOONUINLRE ‘BUHRYL
-ogedgoodern eLOI I8l BRHALOY £ ‘dell UITH
-HOIMIIORY °‘eXAre0od dLOOHMKRI'd BRHILOL
-MO0HLO U BRHLOINOOQY 'OUHOIMY U oUH
-odeIo}]] "‘BUNROHSAYHOM U sauHedosedgoodery

(B 9)

1groxodoll arggoced
*RLO9IIIod BUHEOLIOD
oIqHLRIAAIY

9oL oIl uuNMeNdodHN S0HUHROLON XITH
-dIrOLUHIOIOY seulreHe ndl XenlAdl g eroged
‘BUHOLIEE 9UMOohNEN( U MLOOH

-doINOHOMRBE ‘I9HOMRE «BMHUWRHHUTONWdOL U BM
-uend BeHdBIAMOLIOJA» alroreed € oI9HHOhAEN
©H 10dOI0 9 heree XITHHOLLOOhBY OUHOIIIJ
‘UNMUNCHUTONdoL rAwdod m go0HOMRE XITHIOH
-00 WOMHRBLE0EII'OIIDU O OI9IOTOIN HOMI9hUEUD
HOHHRYRE OHIE O heree XITHLOhovd oMHOIIoJ
‘eged el

-oged ‘BuidoHe BBHHOALAHE ‘I9LOLIIOL O9L)9h
-uroM ‘edAredollNoL ‘Beel OMHOUdRY :HUhUISE
XUMOOhUEN(] WOMHRLOEIU OO O UNHOUIE XIdd
-OIIIOL ¥ Irel ELOY0L) XITHHOhAEU OMHRBOUII()
‘UHEMW

YOHIOHY9D4OIl € BUHRLOEIOIIOU OIOHORIIO
-€90 XM YUULOUdA 1 (doHOUMIINIHON ‘MUHIL UL
-0Ir'0X Y090LI9Q ‘BUHRJOIO OIOHHOALAHE dIOL
-eIudl ey XUMeL ‘4LOUOdLOA XUMOOhMHXOL
BULLOYSY SOIMIHAAI XITHEOHIO 9UHOHIELO(
*RALOSIIIOE MLOOMINQOLIIOL NOHILOYA auHodoI
-€U :eLHOWMALIIDNE OJOMOOhMHOhA oMHOTOd0d T

UNNLIIJOHEOIOL I9INOQOdII SMMOOhMI
-orroMg ‘Y711 0Je u oHded I'MUY] ‘IIHUIIRN
HOg0rIoL /][ ‘XPHUIIRN XIIHOLISL € UNI

-doHe BUHRg0gedQOSd]] "HUMIBRN XI9HOLIIOL
BULLOYSY IMUUMHUA]] ISHUMOIBRIN 9I990IIId ],
‘oodudu g g0000modII 4LOON

-nLedgool ‘UMHMWeHHTOWdaL HOMes podoLg
‘egrl 19109

-ed BuneLsdundorHu BeMoohuded ] ‘Wedosn
-odroeu M UMUIWRHUYOWdOL BHOMEE 0109ddIl
OMHOHOWHUA[] ‘UMUNBHUTONdSL HOMRE UIId
-de] *e9001I0dII WOHLRBORUI'R QO SULEHO]T
‘oheY

-odenormel udIl I9LOITIOL OLLIShHUI0Y] ‘BdL)
-9MIog 9LOOMMNIOLIIDL BRHILSY £ ‘OMHOhArEN
‘BUIIMOEGHON ‘4LOOHYO0g90dIOLIIoL (Mhelred
-9IOI AL 19Uy ‘BEeRI OJOHILBITU OJOHIWOLR
-oHT0 BuildeHe BEHHodLAHYG ‘evLOQged M I9L
-OIII9L O9LOShHUIr0Y °‘BUHOHOIWNEU 99 I9Q0D0IID
1 I9INOLOMO UOMOOhMINBHHUTONdSL BUIdoHE
BBHHOALAHY ‘BIWALOUD BBMIOhMIWBHUTONAD]J,

(2 01)
UMUNBHUTONADL
I990HO()

41

ON3NKA. 10—11 knaccsl



(& 23) VINNVHUTOJLMAICE ¥ IrATEVd

XBUJIOIOHXOL U 9MUHXOL g UN

-UIWNeHUTOWdOL U nMUen(d UOHABIAMOI'ON S0H
-0oMee UMHOHOWUAII O YMHSIIIQO0D 9Xd0LOITOII
ndun nunendodHu BuHardeLOrodn u nnneradn
-deaHn ‘BuHRg0dNdALMAdLY ‘@MOMOIl BI'Y WW.I
-OIfOHX81 XIYHHOUITRWJO(MHN SMHRI0EdI O]
‘unend noHdyrAyorom rAwdod 1 90H

-0MBe 990HOO0 BH XM OMHOHOBLOO U BLLOSIIIL
VUMHBOLOO0) XI9HILRIOAIR OMHOHONEN ‘Irdl 9UH
-9YKRIrX0 U ouMHRIadIRH ‘Irol XI9rdodl BUIEBN
-dodor :MHEMK HOIMIOIRKAdNO M XBLIGIIO XI9H
-0ohA g YMHOI'dE XUMOOhUEN(] sMHRIRHEOIIORJ
*OINOL OIl BUHOUI'AE oUMOoh

-uen@d m uLOOHdOWOHOMRE ‘I9HOMBE OITHHOhAEN
eH yodoIIo 9 helree XISHHOELOOhRY 9MHOIIdJ
*BOHRI'RQ OJOLOLIIoL BUHOHARAA
WOMHRHO0EIIOLION O OIIIATON HOMIShUeU )
HOHHRYBE OHIH O heree XITHLOhORd oMHOIIoJ
‘gorr

-endoLeIWOHRH 9Ir0Mh WOL 9 ‘gorendoleN XIIH
-HOWodg09 BUHOhAIIOIl HONNITHUAII 9MHBOUII()

BOHRI'BQ 0JOLOLIIoL dMHOHARd £

‘BUMBNUIQ

-A) "BUHOIEGRIII RLOLIISL BRHIIOY £ ‘BUII
-eeUIIreLONdN U oMHOUdRI ] ‘I9Irendolen
S9I9HHOWOAE0)) "MIIreLONdN oUMITUI “doI
-Irerdudy gLOY0od) BUIOALOSUHY “RBIOL 9I9H
-pdowe u emMoOenUIrRLONAY ‘oIral sordad],

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

Pabouyas nporpamma

42



*9ILOOMINY

-odLyerre ‘gOrrBMITHOLON 94LOOHERd ‘IrBUIIHOL
-OII ‘BIrOII OI0XOohMdLMare 9LOOHHIKBAIIRH
‘rsdee yuMoohndLNoIe :HUhUIOE XUNOOhMIEU(D
WOHMHRBHOEIIOIION 9 UMHIIIE XUMoohudiLydare U
BLLODIIIOE ELOKYO0E) XITHHOhASH SUMHROIUII()
‘unuLeLoodiyore rAW

-do 1 g0HOMRE 990HO0 BH XU 9UHOHOELOO U
‘gaorsdee emdLOOTONMREd ‘Irol BUNReUdL
-MoIre :MHEMM HoIMoIeyAd¥0o 1 XBLIGIIO XI9H
-09hA g YUHOUEE XUMOOhUEU( oMHRIRHEOIIOR]
*«BMULRLIOALMOIC» 9NOL OIl BUHOLEE oUMNOdh
-uen@ u nLO0HJdIWOHOMRE ‘I9HOMBE OITHHORAEM
BH 10dOII0 O helree XITHHOLLOOh®Y 9MHOMIdJ
‘UMUL

-eroodLyore rAwdod U 90HOMBE XITHAOHIO
WOMHREOEIIOIION O OIIUOTON HOMIOhHEUD
YOHHEI'RE OHEE O helree XITHLOhORd oMHOIIaJ
‘MHEUX

yoMOohuLNRedIl € BUHOHOWMNAII 0I0HORIIOESQ
xn yudgordf n (desHmdn yraHEAdLY ‘iedemnie
yigHdregodunoy ‘doredHaYHON ‘g@odogudirodL
-MoI'e OMHOI'INOERE ‘BLUIIRE BRMOOhULRLOOAL
-yere ‘dremodiyerre ‘moMoodiyoIre :MeM XWX
-l ‘UMIOIOHXOL U dLOMOdLIA XMMOOhHMHXOL
BUELOYSY OUMIHUAI XITHIOHIO SMHOHIBLO(
*edOLROHOYHON MLOOMINQOdL

-MoIre ouHOdoWEN (RLHOWMASIIONE SMHOTog0d T

edoLeOHOTHOY OJOHHIKEBARE

BuIdoHE “edOLROHOTHOM OIOMOOLI ILOOMNY
-odiyerg *doLeOHOIHOY *dLOOMINIOALMSIE
*4LOONORII

-nHOdII BexdohudiMoren]] ‘ool WOMOIOhHUL
-eLoodiMore € mMUdLMOrenY U UMUHTO0g0d]]
*dOLRUIMIHOLOII 4LOOHERJ ‘I'BUIITHALOI]

*BIFOII OJOMOOhMLRLIOALEIIre I'UD BLOORJ
*BIfOII 0I0MO9hudLaoIre NLOOH

-HOEJIBH UVHU[[ ‘UOLIOll XUHIohudLMolre
uunneondoAd NTUNHUA]] ‘B0 0JI0XI0h
-ndiMerre 9LOOHHIKEBAIIRE ‘ool 90MOohudL
-Morg ‘rvdee YUNOohUALYSIEe YITHROAO],
*BHOIAY Hoxeg ‘gorvdee omalouerommesq
‘eredee oJ

-oMoorudLMere BUHOHRAXO0D HOMRE "UMUHY
-ogoduAron m nuudidoreny ‘mMmHrogody
‘gorpdee xuMoonudidore erud evdyy ‘Yed
-ee YuMOehudiNerg ‘Irol BUNeendidarg

(®01)
m&&emﬁoogexmqm

43

ON3NKA. 10—11 knaccsl



‘UHENX
yoMOohuLYedIl € BMHOHOWUAII OJOHORIIOESQ XU
UndoroA U feMuHeddrel ‘CYOUY UIId0MUHI 0D
-odudron ‘radoroueadorod u 1gdorommdal ‘ro
-UY UIIHNAAMRd ‘BUHOIdNLOdII0) dLowomdal
‘radogudn sMH4IraLuLIgd00dLMare ‘1adogudin
oIqHdIraLedadIeHOdLYOIE ‘BHOL UMUHROLOU
‘rerooad ‘driomidrrod ‘driomdelINe :Med XuM
-l ‘UMIOLOHXOL M gLONOALOA XUMOOhMHXL
BULLOYSY SOIMIHNAI XITHEOHIO 9MHOHIELO(
*BEUL

-odLyeIre SMHOYOIIQRH ({EUHAIANLOAII0) OJ9H
-HodLAHE OJ0 U BMOL RMUHROLOU )I[C OUH
odemen ‘godoroueed BUHOHUIO0O OJIOHHRIIL
-9IND OMHOhAEN :RLHOWMASIIONE SMHOTog0d T

‘OUHBMITIINBE
90ML0od0oY] ‘uIeN yoxdoohudiore (MOLAHN
-IWee) UOHIOIl BIY RIN() HOMRE ‘BMOL BMUH

-hOLOU oMHOIdMLOAIIO) 99HHodLAHE U DHIIC
*BMOL

010M9hrudLHore ALOOHIIION 'BIHS[—BIA
-0/ HOMEE ‘BMOL 0J0MOohMudiMare BLOOR]
*dOMUHY090dII 9UH

-9HUI'000 SOHHRIIOND ‘90HIIdrIredeIl ‘90H
-9IreLeEOTSID0]] *BALOSINOd dUMHALIaNLOdII0D
QOHIILRY £ *OMHOUdNLOAII0) 90MO9hNALISIE
*HIISII

BMLOBRA BIY BIN() HOMRE 'oUHIKBAIIRE]
*MOL UISHHEOLDO]] "BMOL BIIUA)) “BMOL
UMHUHROLI]] *BMOL 0I0MO9hMNdLMSIre BUH
-RHO9LIIIIAD BULOLD L “MOL UUNOShudLMere

(= 21)
xerrodo
X1g9uahuIireed g uiog,

*MOL YUMOohudLMore

UIIHHBOLOOT

OMUHXOL € XU UUH

-oHoWHMdII M MHEMK KoImoIeAdyo g€ UMULeL)
-odLMoIre d0HOMRE NMHOIABOdIl O YMHAIIIQO0D
oxgoL0Iron U nUIeNdO(pHN SOMUHROLON XIIH
-dIrOLUHIOIIOY seulreHe ndl XenAdl g eLoged
*RHOI'AY HOM

-ee ‘ersdee oloyMoshmdiNelre BMHOHRAX00 HOXM
-ee :dOHOMBE XUMOOhUENU() WOMHRLOEIIOIIOU O
UVHOI'SE U 9090910dI XUMOOhUEU() SULIRHY

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

IMHDHhHON()

Pabouyas nporpamma

44



(h g) adosag

XBUI

-OIfOHXJL M 9MUHXOL € BYOL OI0OHHEOLOOII 90H
-oMee UMHOHOWUAII 0 UMHSIIIQO0D 9XHE0LOITOII
ndu nnnendodHu BuHOIdRLOTodn u nuneradn
-doiHU ‘BuUHeRd0odNdALMAdLO ‘@MOMOI BIY UWI
-OrOHXdL XITHHONTRNdO(MPHU SMHBLOEII OO
‘BHOL 9LOOHIIION

‘edol eroged ‘OIfE ‘9OUrBUIHOLOII 9LOOH

-eed ‘OMHOIANLOAII0) 90MO9RMdLNAIrE ‘OUH

-9 BdIIBH 00MOohudLMoIre ‘ByMOL BIrud ‘rBd
-BE UMMOOhMALYOIE :HUhUIOd XUMOOhUEUD
WOMHRLOLIIOIION O UUHOUIE XUMIohudivare
U 91091199 gL0M09) XITHHOhAEU 9MHBOUII()
*BITHI[

—BIAOXK]] HOMRE ‘d0MHUHI0g0dII BUHOH
-UA7909 OJOHIIorredell U OIOHIIALBIOYIIO0IT
HLOOHJOINOHONRE ‘BIN() HOMBE (d0HOMRE WOUH
-ed0€4IrOlIoN J BMOL OIOHHEOLIOII XBIIOM 4 909
-00NI0dII ¥ UMHOUIE XUMNOOhNdLMIre EULBHY
*@MOL BULLOYOY 9OHLUHIBN ‘90MOShMINUX ‘904
-0L999 ‘9090l ‘dLOONWUIrog0dIl BeMIohudL
-MoIre (MHEU KoIMoIexAdMO 1 XRLIGIIO XI9H
-09hA 9 YMHOUEE XUMOOhMEU() oMHRIRHEOIIOR]
*«MOL FuMoohndiNoIre UITH

-HBOLOO[[» I9WaL IrAwdod u goHOMRE XITHEOH
-00 WOMHRHEOEII'OIIO! O 01900 HOMOIhUeUd
HOHHRYBE OHIE ) heree XITHLOhoRd OMHOIIoJ

BINERI] 'BUHIOIN

‘redeed UITHIIOLBOLOOWRIOH U UITHILILE
-OLOOWER)) *XBgRl g MOL UNNOohNdLIaIg
‘enrodiyorg ‘BUIRUAIIONIUY
BeMOohuLNIrodLMarg "goiurodiyare xed
-ermoed u xedodgroed g MOL UUMOShNALELIC
‘19dogudIr 919904

-uHrog0dAIo]] eroxadam-u—d eaLoRod))
*gOMUHT0g0d A0l 9LOONUY0g0dII BRH
-00WUdII ¥ BRHHOLLOQO)) ‘UMUHIT0g0dIALrOT]
*g0MBAIl XI9HHOJLMOIrEe

vdLOyOd)) ‘oWAAMed 9 MOL UUMOOhNdLYSIC
*9LOON

-urogodiuxdeg)) ‘19dAredslINed LO HOIIIRL
-9 BUHAIIULOAIIO) 4LOONHONLRE 0L BL
-9 X[Irdedl 9roomurogodir BBHHOALMIIC

45

ON3NKA. 10—11 knaccsl



Pabouyas nporpamma

(h 1T) BUOMATHA
BRHLUHIBRNOALMAIG
*OIfOII SOHLUHJIBTA

-ONHMeed (MHENK HOMIOIRYKAdMO 1 XRLIGIIO XI9H -OIl BOWOMIANUAY ‘9MUMHITOog0dIl 4 UUNINAY
-0ohA 9 UMHOUEE XUMNOOhUEN() oOMHRIRHEOLIOR] -HHU )Y7€ ‘orol soMoonudiiare sogadxug
*enHedOo]f 1[9IrKd U edelINY I9IrHD ‘poreded MUINATHUA
‘INOMOL 9 BMHHY0g0dII BIrOII OIOHLUHIBRN MU | HOHLUHIRWOdLMeIe HOMRE ‘MMNMATHU DT
-MATHYN edoiyed BuHerdedIIRH oMHAI8TadII) ‘MUNNATHA HOHLAHIRN dOLMOdE MOLOIT
*«BUMMATHE BRHLUHIBNOALMIIC ‘UNNMATHY YOHLAHIRNOALMNOI'E OUHIIIY
*9IfOIl SOHLUHIRIN» I9NOL BUHOIEE oMMO9h ‘enurado]r
-neud U NLOOHAOWOHOMRE ‘I9HOMBE SITHHOhAEU 9O BLOQRJ °OIrOIl WOHLMHJIBRIN WOHIod
eH yodoIIo 9 helree XISHHOILOOhRY OMHOMIIdJ -OHYO 9 I91N1LORh UOHHOKEBJRE 9UHOXUL]]
*«BUNMATHYU BERHLUHICNW | ‘ouHoIdedlleH U 9IrATON 99 ‘enHado]f ern)
-odLyeIrg *oIroll SOHLUHIRIA > IIWaL IrAwdod ‘ouHarrgedIleH U 9rATON 99 ‘@dolINY BI'HK))
OMHOHOWMNAI BH helree XIdHLYhovd OMHOIISJ *IOMOL O g0MMHIT0g0dII aud LYol
‘MHEMNK | -OoWmeeq “erorddg LIGII() ‘IWOMNOL O MMINALRM
HOoMOohULMRdIl & BEMHOHOWHUAII OJI0OHORIIOESQ ‘eMUHT090dII 0I099MIIIr0N OJOLAHMINBE U
X1 PUEOIdA U {9holl BRHHOUNMAYHA ‘IULO eNHHY0g0dIl OIOWEdII OJOHHUILT BIfOII
-eh XI9HdRLHOWOIre UILUAOMOA ‘dIreLelndr OJOHLUHJIBIN MUINATHU YUHUL BHHULdRY
-odiyere ‘MIMHIBNOALMOIE ‘IILUHIBIN SITHHE *INOMOL O BMUHTOI0dII 9IrOIl SOHLUHIBIA
-OLOOI (M8 XUMBL ‘dLONO0dLOA XUMOOhUHXOL *dOLUHIRIN
BUILOYSY gOUMIHUAI XITHIOHIO SMHOHIBLO( XITHHEOLOOII BIrOI MANMMAYHN NOHLUHIBIN
‘UMNNATHA HOHLAHICN UUHUL eHULARY ‘MUNMAYHY FOHLUHIBIN
-odLyeIre BUHOI'SE OMHRLOI9IrO0M {INOMOL O AM | MHUHUJ[ "HOIOIl XITHLUHIBN UUIUEOIIdoIro
-Wed BH BLAHJIRIN OJOHHBOLOOII BULLOYSY oUH UunHUA]] ‘UUIHMATHU YOHLUHIRN doiMag
-BdOaIrO0U {INOMOL O UMNIMALEN BIFOIl OIOHLUH *9IrOIl SOHLUHIR]N ‘GOLUHIRN XITHHEOLOOII
-IBIN oMHOhAeN :elHoWMdeIIOMe auHaIegod]] audLOYOrONMREY ‘IILUHIRN 9I9HHEBOLIO]]
(& IT) VIMINVHHTOdLMIICE ¥ LT EVd
EOXHMIIEhA MIOOHIIrALESY I9Md SI9HIOHI() ouHe¥.dar0d> 90HIOHI()

BIAL ‘MOIrQ
NUMOOhULEIND ],

(h89) VUM IT ¢



-00 WOMHRLEO0EII'OIIDU O OI9IOTOIN HOMI9hUEUD
VOHHEI'BRE OHIE O helree XITHLYhORd 9MHOIISJ
‘UHEMW

yoMOohuLNedIl € BUHOHOWMNAII OJI0HORIIOESQ
XU AULOUdA 1 ‘herodonodiyore UMHUL ‘BYMOL
oloHHoWoadaI doredoHad ‘MOHOdE UNUHIOhUdL
-MoIre Mey XUMeL ‘4LOUOdLOA XUMOOhMHXOL
BUELOYSY OUMITHUAI XITHIOHIO SMHOHIBLY(
‘edoronead u mumArex

‘edOLBOHOTHOY XIIHHQHUTO00 OHILOLBIOTILD
-OIl €U UIIDII € BOL OJOHHOWOJOII 9MHBIOTOLD
-ou {egAdd 19008 M WLUH I9HULY LO ULUH BH
veAdl YMHRQOOM XIII'BIN eYomdel MLOOWMOUL
-B€ SMHRLIOYOOO!U (RLHONMASIIONE dMHaTog0d T

*0dALHOY WOHIIrAL

-BQOIrOoM WOHJIIRoY g unmidoHe BMHOHRAX0D
HOMBE ‘BHOOIWOJ, erANdod ‘MINBUHBQSI O
UNIGIHLUHIRNOJLNOIre M MINUMOOhUHBXON
AT BUIOKRHY ‘9dALHOM WOHILOLRQII 0N
WOHYIBO'Y & BUHRQSION SI9HLUHIRNOAL
-MeIre 919HT0904)) ‘dALHOM HUITHIIOLRQIIrOY
*XBUHRQOIOM XuMoohMHOWdeI ndn nnidoHe
omHomeddad]] ‘MMHBQOIrON XUMOOhMHONJRI
ouHoHgRd £ "MUHLBEBIN UUMOOhULBNILBIA
*MAHLERIWN UIMHHIKAA]] ‘UUHRQLIIOM eeed
¥ eTALUITINE ‘BLOLORh ‘Yomde]] *‘BUHRQOL
-0M 9UMOOhMHONAR ] ‘BUHBQSIOY 9UMOShUH
-BXOIN SIJHY0Q0€)) "BINOLOMO BRHIIOLBQI0Y

(h §) BUHRQOL'OH
9ITHILUHIRIWOALMIIIrE
U 9UMOORUHBXIN

(& $2) I9HICOd U BUHVIAIrOY "¢ IrAYEVd

Y9IOII OJOHLUHJIBRN M OJIOMO9h

-udivore suiIdoHe ‘UMIMALRY 4LOOHIULMATHU
‘enHodo]r erMO ‘edolINY BIHUO ‘BIFOI OIOHLUH
-IBIN BUNMATHU :HURULSE XUMOIOhUEU() WOUH
-ed0€4IrOIION O UMHAIEE XITHLUHIBRNOJLMIIE
U 9LO9III9E gLOY0L) XITHHOhAEU 9UHRBIUII()
‘AUINAY

-HU YOHLUHIBRWOJLMOIre RHOMNBE WOUMHRIOEIL Ol
-0M 0 UVWHOUEE XITHLUHIRWOJALMOIE EULBHY
‘rBdee BOUNMIAYKNEY U WOMOL O MUHIOD

-0dII eH BIOIl OJOHLUHJIRIN OUELOUSY ‘BUIIMNAY
-HUA BRHIMHIRNOJLMOe ‘dOLUHIRIN 9UdLOYol

9IrOIl SOHLUHIRNOALNAIG

*INOM

-0L 0 UMMIALRM BIOII OJOHLUHIBN BUIdOHG
‘UNIHATHUONRD DITE

‘UANNMATHIONR) OUMHOUL] "dLOOHINLMATH]]
‘eNHS[ oruged]]

*9IrOII

WOHLAHJIBRN WOHTOJOHYO 9 OHIIALRIIALD

47

ON3NKA. 10—11 knaccsl



‘MHENYK HOMOohuLNedll & BUHOHOWUAII OI0H
-0RII0€90 XU UUIOLIA U {Iholl-K g ‘HOParaL
‘eHHoLHR ‘doemgoral ‘“ymHWoudnoured ‘dered
‘QHUIINTON U 9MMHXOL 9 BMULOOHIRUL BRIOM
-AgeedidrA ‘I9LHOWAJLOHM SI9HAUBMIIEAN :Med
XUMReL ‘UMIOIFOHXOL U gLOUO0dLIA XUMIOhUHXOL
BUELOYSY SOIMIHNAAI XITHIOHIO SUHIHOELO(

‘exAge dQWoJ, "BHOL BLOOI9Y

‘edAde 9L00Mmod, ] ‘eMAde dLd0doM)) “uAdg
*HIr'09 XUMOOhMHBXONW Bunyeddur n
punHadoddorH]] ‘19HIr0g 9I9HAIrOrodI 1
9I9HhodaIIO]] ‘I9HIr0OS RHULY ¥ EVMHOH
-edroodmoed daroodoxu)) ‘roude]] ‘BUHoHRALD
-odioed BUEOLOA ‘I9HIIOE oUNOOhMHBXIA

(h ¢) I9HIrOE
QIIHIUHIRINOALMISIrE
U 9UMOORUHBXIN

amoaL ou nunewdodHu

OMUHROLOM XITHIUSLUHIOIOY 9EULRHR U ‘dOL
-0 goleidrAead nunersdndolHU U MUHAOT
-ogodir ‘muHedoduHRrII ndil XennAds g€ eroged
*BUHBQOIrOM

SIMHLUHIBRWOJLMOIE U SUNIOhUHBXOIW SHUlIIoied
-I9OUII0 ‘ULOOHJOINOHOMRE ‘ITHOMBE 9IIHHOhAEU

WHEWY YOHLIOHY90g01 g unideHeodryalre
suHedoedronon edALdrAy ‘unideneodiMare
edgroYodgenodn ndi u¥oud SUMOShUIOLONE

Pabouyas nporpamma

©H 10dOoI0 9 heree XITHHOLLIOhBY OUHOIIdJ
*UUHEBOSIr0OM XISHLUHIRWOALYISIrE
XuMOohMHOWdRI 9009110dII g eMOL vIrUd U Ivd
-ee ‘UMHRQOIOM keR(D U RYALUITINEG ‘UUHRQII
-03 BLOLOBh U Youdoll :HURUILOE XUMOIQRUEUD
WOMHRHOEIIOIION 9 YUHRQOI0M XITHLUHIRNOAL
-Molre ¥ XUMOOhMHBXOW XITHHOhAEHU SMHBOUII()
‘BUH

-BQOIrOM 9IMHLUHIBIWOJLMNOIE U OUNIOhHHBXOIN
xuimoiedgouno ‘rAwdod U g0HOMeRE XIIHEOH

‘unidoHe YoMIohudiLyore 9MHOIQod.LOII U
eheradel ‘odrorodenod]] ‘doremdodoned],
‘BUHOKEBAIIRH U BMOL I9I'MD 9UH

-OhRHE 99IMOIAELOYSY U SOHTALULIINY ‘M
-OL OJOHHOWSJSII 9LOOHIIOA *3OL UITHHON
-odeIl UIIHIRTUOOAHN)) *MOL UITHHOWadO[]
*BUHBQOL'0Y SIIHLUHJIBIN

-odiyorre 9I9HHOUKAHIIY °*OHRHOE9J ‘BUH
-BQOIrOM 9MNMOOhMHBXOIW 9IIHHOUKAHIIY °‘XB
-MHBQOIrOM XHUIIIOIBXALRE O 9MHOIrdeLOrad]]

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

48



-00 WOMHRLO0LII OO O OI9Ir8TON UOMO9hMEN (P
HOHHRYBE OHIH O heree XITHLOhoRd oMHOIIoJ
‘MHEMNK UOMOohULMedll € BUHOHoWUdI
OJOHORIIOEAQ XU UULOIIA U ({rumodBIom ‘eM
-Lomad BeHHOMIIMRd(PUY ‘@MHLIO BRHHOMOIOd
‘moMoaIraL ‘IIOMOOdMUN ‘Ledelllle UITHHOMIL
-3oodi ‘redenireolo ‘BIIAL ‘UMRO :MBM XUH
-l ‘UMIOIOHXOL U dLOMOdLIA XUMOOhHMHXOL
BULLOYSY SOIMIHUAI XITHEOHIO 9MHOHOELO(
*XREHHUI 9 YuHaKedgoen

gLOM09) OMHRLOI9IO0M {RIIMAL) BUHOINOL
-odu BIreseeeyon ouHadomen felodgd Mmuodelr
-OUY 9MHATOIIQRH :RLHOWMALIIONE sauHaTog0d]T

*LOd[] ‘BLOEO

0I0Ir00 €BLO0D UITHMXOLY) “BlLodgd BUOdeIou|y
‘BUHOX

-edLo 010HHOA.LAHE OJOHIOII IFOJA UITHALAY
-ad]] ‘emHoKedLO 99HHOA.LAHE 9OHIO]] ‘BUH
-9IrWoIradIl 9IroLeeR Ol UITHLOII0IQY “BLILED
BUHOUWOLRdII I9HOMRE *BLOED SMHOINOIad] ]
‘orrexdos

IWOMOOIIl g YUHaRdQOoe! 9MHoO0dLIO]] “BL
-99) BUHKRBALO I9HOMBE "BLOE)D dMHIXRALQ
*BLOEO hAJ[ 'BLOEO MUHAhOLOU UITHhOROJ, *oY
-0do YOHTOdOHYO € elLegd sMHoHedLOOdIIORA
SOHUOHUIONEA]] ‘BMULIO BBMIOhNALOWO9

(h QT) eMHuLIQ

amalL oil mumewdod

-HU 9OMUHhOLOM XI9HIIOLUHIOIIOY 9E€ULBHE U
goL19110 goreldrAesd nnneradiidolH U UUHAY
-ogodn ‘mmHegodunert uduo xennAds g€ eLroged
*1979d) yoImoieskAdxo nuHoHeBd.IRE
WOHLUHJIRIWNOALNSIre Q0 MUIIAMOUY g OULORh
*OMUHXOL € HIr0g XIIHLUHIBWOJLMOLre
MHUHBLOEIIrOION QO UHHIIIIQO0D 9ME0LOITOII
uda nunendodHu BuHLIrdRLOTodn u nuneradn
-doiHM ‘BuUHRd0odNdALMAdLO ‘@MOMOI BIY UWI
-OIfOHX9L XISHHOUITBWJO(MHU oMHRI0EdI OIII]]
*HIr09 XITHLUHIBWOALMOLE U XUHIOOhHNHBXON
onHoHedLOOdIIORd oMITIOIRAIIOUIIO ‘ULIOHdOIN
-OHOMBE U ITHOMBE 9I9HHOhAEM BH K0OdOIIOo O
heree XITHHOELOOhEY U XIJHLOhORd SMHOIISJ

19redo mem

-o1eyAdy0 onHoHeBdIRE SOHLUHIRNOALMSIC
‘BUIIRMOIronured

‘BUHOTULOOL U nesgoonured IMINTHUA]]
*AL19Q U

OMHHXOL g HI'0g XITHLUHIRNOJLMOI'€ OMHOH
-oWmd]] "HIr0g XISHLUHIBRNOJLMOI'e BI'eM]]]
*HIr09 XIHLMHIRWOdLMeIe 4L00d0oM)) ‘BUII
-Hoda(pdarHu ‘Bunedpur ‘vuneendyIiroil
‘oMHOIWOIradIl ‘oMHaMRALO :HIr0g XITHLUH
-TemodiLyeIre ALOKOL)) *OHI0S MOHLUHIRIN
-odiyare 4 g ‘g ‘g godoLyed yuneLHaUdO
BRHNUREY ‘HIFOH XIGHLUHIEWOALNoIre BUHOR
-AIrey BUEOUO R ‘I9HIN0d 9I9HLAHIBRNOALNSIG

49

ON3NKA. 10—11 knaccsl



‘suHedodndALMAdLY ‘eMOuol BIY UMIOIOHXAL
XI9HHONTTeWNdO(MPHN 9MHRIOEII OIIO]

*«Q)D I990HO()» OIWOL Ol BUHOU'AE oUMOoh
-uen@ m nLO0HJdOWOHOMRE ‘I9HOMBE 9ITHHORAEM
BH 10doII0 0 helree XITHHOELOOhRY OUHOIISJ

*RHUSLITHYE ULIOHIISLMIOHLO MU ITHNAII
‘OINAAMed 9 BLOGO ULO0d0OMO BIrATONW
9LOOHLHENdRIHN :ULOOHILILMIOHLO NUd0oaL
VOHAIBUIIONID I9LRIALOO]] "‘UMHHBXON
HOMOShMIIRI' NLOOWHHIWHNAI MiuHed, ]

(h ) QLD 1990HOQ

(& ) LLOOHIILALUDOHLO HNJOAL HOHIICVHIIAIID I990HD0 9 Irdrevd

MEHUL BIUO BBMOORULIIO U OUHEBOLD
-oed 90HOAMO(] :HURUIQE XNUHOOhUEN( WoUHRBL
-0€49IfOIIOU O UMHOUEE XUMOOhHNLIIO QUHBIUII()
*BLOED BUHOIWOLdI IFHOMRE ‘BL

-990 BUHOKRdLO I9HOMRE ‘BlLodd BUHoHedLOOdI
-oed OJOHUOHUIOWEBAI HOMBE :dOHOMBE WOUH
-ed0€4IOIION O UMHOIEE XUMNOOhHLIIO EULBHY
‘eLogd BuodeIonr ‘eLodgd vuieend

-prou u unyeddur ‘BunasdoddorHu ‘OMHOL
-woraedil ‘omHaKedLO ‘eLodd sMHoHedLOOodIIORd
QOHUOHUIONEAI (MHEN HOIIOIRKAdNO 1 XeL
-I9II0 g UUHOU'EE XMMOohHENU(] omHRIRHEOIORJ
‘uoe

-HUI' TOMHOL ‘Worexdog WHUNOOLI OJI0NSedRer
-€00 ‘BUHOKRAQOEU SMHBOIUIIO U 9MHS0dLOOTT
*UMULIIO

noxoohndLomoal rAwdod u goHOMRE XITHIOH

elLogd BUMRENdBIO]]

*Axsemred oiAHHOMINRd(DUY BH RLOED
0JI0MOOhMLENOdXOHOW MUHATRIl NdIl SONAN
-IOMEIW XITHIRII BUHOIOIIrQRH oUd0OLdR *BM
-Lamrad eHHOMIMedduyy ‘erogo Buiedduly
*dOMHUHROLOU XITHLHOdSION XITH

-ee(HMND XAdY L0 oHULded YOHHOUIIHIdA(D
-dolLHM € SONAWMHUN U SONANHONBIN BUHOY
-0IfQRH BULOLO L 'UMUHhOLOU SITHLHIADION
*eLog) BUNHodo(dPdoLH][ *BMULIIO BRIOHIOY
*MMUALIIO

HOMOOhUdLONOdI NLIONMHOWNAIL 19Irered]
‘HOSHUIL 9OWORIRY ‘OMHOhUIRI R ‘198

-HUIl HOMHOL BIrANdO *XBEHUL XUIIOIREN
-900ed 1 xuIoiedngoo g YUHIKRAQOEN 9UH
-90dLOO]] 'I9€HUL HOMHOL BIHD BBMOOhMLIIO
1 9MHEOLIORd 90HIAMO@D ‘BEHUIL BRMHOJ,
*I9gHULr auimIoiedanadded u emInmoiedugo))

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

Pabouyas nporpamma

50



BHOLO( d29IrA1

-WHu U BuIdoHE ‘BLog) BLOLOBh U IIHIr0S BHULY
‘HIrod XI9HLUHIBWOALHoIre 9L00d0oMd :HURUL Qg
XUMOIOhUENU( WOUHRBLIOEILOIIOU O €0009110dII 1
UHNHOIEE XI990LHRdY XITHHOhAEH OMHBOUII()
‘9UHOIdRY 9090Log)

‘Lo(ppe nnNOohNdILAIIr€OLO( XRLIAIIO XI9IH
-00hA 9 UMHOUEE XUMOOhHUENU( oMHRIRHEOIIDR]
‘UMHULIIO yod

-OLHRdY NLOOHJOWOHOMRBE ‘I9HOMEBE OIdHHOhAENU
©H 70dOoI0 9 heree XITHHOLLOOhBY OUHOIIIJ
‘UMULIIO

nogolHed rAwdo( 1 goHOMRE XITHEOHOO
IWOMHRBIOEII'OIION 9 OI9IOTON HOMOIIhUEUD
UOHHRYBE OHIE O heree XITHLOhovd oMHOIIoJ
‘MHENK HOMOohULMedll 4 BUHOHOWUAII OI0H
-0BII0€90 XM UMEOLIA U {YouroLadd ‘BodeLreg
BRHROHII0) ‘MUhIRYOLO(] ‘LHOWIIeOLOd

1MeM XUMel ‘dloPodLoA XMMOIOhMHXAL
BUELOYSY OUMIHUAI XITHIOHIO SMHOHIELY(

BLOGO SULELOYOT 90MOShUNUY

*edoo0o][ *H °II I9LIGII() ‘BLOED oUHoIde]]
‘eLadde

-oLo(p «enmHRdI BRHORAY» ‘RLMa(pdeoLOD
BI'Y RHYOLIIHYC ouHoHARd g ‘eLda(ppde
-0LO( 19HOMRE ‘BEOLAOL)) * ] 'V I4LIMII)
‘eLa(PeoLod onHRLOYSIO0U U SULIIdHL()
*BHOLO( 29IrATIINT

1 BUIdoHE "HOLOLIBhR 0J9 9 BHOLOD
unidoHe uerdd MHRI]] BrAWNdOd ‘IIHOLOD

(h Q) MMULIIO KOL
-OLHREN I9LHONOI G

(& ¢T) VIUEU® BVIOLHVIY "L IrdAYEVd

O.L) XBEOHOO U UMUHRXOIN

HOMOOhHMIIRIY ULOONMHOWNAI XennHedI o
UMHSIIQO00Y axgoLodron udi nnnendoduu
BUHoUdeLOYedl 1 nnneLadidsariHu

BOMOII BMIAOHE 'I9IIMLIRh WOMOLOUIULEI
-od WoodrAUNy U yeuIdeHe O 1900 IEKB4))
*I9INLO

-Bh FOMOLOMENLELd 09IrAIINY U BUIdoHE
*ISHULT oMHOMIRdN00 U NHOWodd oMHOL IO
-BE 'MLOOHHOWSJHIOHY0 4LOOHIIOLIOOHL()

51

ON3NKA. 10—11 knaccsl



‘MHEN
yoMoohuLMedll € BUHOHOWUAII OJIOHORIIOEDQ
XM YULOUdA 1 {eQWoQ BeHWOLR ‘dorxead
uIgHdeI'E ‘eHOO4druyg edomed ‘dLomueor
ey XUMeL ‘4LOUOdLOA XMMOOhMHXOL BULLO
-YoY dOIMMHUAI XITHEOHOO 9UHOHOELO(
‘(wsudediorod

WIGE0LOJ OII) MULORh 9049dL 9MHRIONSIrOOU
:eLHOWHNADIIONE 0JI0MIOhMHORA 9MHAYog0d]]

‘OMHoHRd][—®IdogHoeud | edI'E dU9TON BRH
-HOI'MAH *eHOdLW®H M HOLOAI aMLIdML)
‘IINeNHRIJO 9199 BH

uLooHgnLNeonred sMHBEULY "BUHOhAL
-€M-BIWIRI ‘-BLaQ ‘-eddIre BALOLAO0L)) "BUH
-ohAIren oJoHguLMeOoUTRd RIRLOOD OIMHOL
-aredmo on erdoddesed I9LIMII() ‘HLOOHEUL
-weonred snLiadiuL( ‘edIB BUHOO0dLO 9LOOH
-3KOID OUIIIOIRLIIERNOY ‘IILHOWMAIIIINEC

(B g)
odI'E 90HINOLY

edog g01eIrrALOOI WOMHRLOEII OO O

UUHSIEE U 9000910dII XI990LHREYN SULRHY
*edLyoIIo

OJOLChUOHUIL' 9MHOEOHMUHEOT (XRLIIIIO XI9H
-09hA g YMHOI'dE XUMOOhUEN(] sMHRIRHEOIIORJ
* «RINOLR 9MHOOdL)» 9INOL OIl BUHOI'EE oMMN0dh
-uend m NLOOHdOWOHOMRE ‘I9HOMRE 9ITHHOhAEU
©H yodoIIo 9 helree XISHHOELOOhRY OMHOIIdJ
‘MHEV JOoMoohuLMedll g

BUHOHOWHUAII OJOHORIIOEDQ XU UULOLIA U
(doroiarImoM yradoLHedy ‘doger ‘rmoxoody
-MOIID :MeM XHUMBL ‘4LOUOdLIA XMMOOhMHXOL
BUELOYSY OUMITHUAI XITHIOHOIO SMHOHIELY(
*edLMeII0 0JOLRhUOH

-UIl SMHAYOII'QRH :BLHOWMASIIONE sMHaTag0od] |

OMHOhAIrEY SOHHOUKAHIIE 1 SOHHRBLHOIL))
‘INEUI

-eAY nogoHIr0g9-0oHABIrAMoAIdoy ‘Brrmodg
oY I9HIOY ‘MHLORh BLLOKOLD SI9E0HIOYg
‘erodorodg emole nunidoHe UOH

-g0dA divem) ‘godiyMend 1[9ruyg ‘uoJAdr eH
unidoHe BHE0dA OJOHYO O BWOLR aroxadan
udi 90HOLO( SMHSIIOLION U 9UHOhAI'E]]
‘edog 191eIrALDO]] ‘BINOLR 9I'I'ON BRH
-deroHRI[] ‘IHLOBh-0 OIMHEIYORd on erdod
-degad ILIIII() "“BHOOIWOJ, RINOLE dIroTOI\

(&%)
BINOLE 9MHA0dL))

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

onHoxcrogodr

Pabouyas nporpamma

52



-oendaredex UNHUOIOIBIO9€0II ‘UINBULBHOIL
UINUHIORNINOHOALOR UINHUIIOIBIBIOIIOS0HIO 9UH
-orers xuinoisdodgodll ‘UMHRIRE SUHOHIOLIIIY
‘AUNOHOJLO® NOHHOWdE00 g XBULIIdA

-LO ‘UMHRHE XUMOOhMIWOHOJLO® XITHhARH BUH
-9hAIlOII XBTOLOIN O UMHOIIQO0D BNHIOLOITO]

*RINOLOMD BRHhOHIIO))

‘OUHIMKUAY 9OWHNIUL XU ‘I9LOHRIII ‘I9Y€99e
ouMdE ‘BUYeede0)) *BQOH OJOHIE9de TUg
‘AUN

-0HOdLO® oMHOhRHE 90MOohHodeeododUN 1
ooHIer¥ud]] ‘uMNOHOdLOR BuLudeed MIIRLC

(1)
unnendodroe
I9LHONALC

(b 2) TIUENUPOAILOV U UHINOHOJLOV IILHANWAICE 8 IrATEVd

XBUI

-OIFOHXOL M 9MUHXOL € mMuen(d ypogorHedy €0H
-0MeEe UMHOHOWUAII O UMHSIIIQO0D 9XE0LOITOII
udu nnnendod@Hu BuHLIrdRLOTodn u nuneradn
-doiHM ‘BuUHRdodNdALMAdLO ‘@MOMOI BIY UWI
-O'OHXdL XIIHHOUMBIWdO(MHU dMHBIOEII OO
‘gremroed oJoHguLMeOoUred HOM

-ee ‘edoq I9LRIALOON ‘BIOUh OJOH0J0BIN BUH
-oHRdX00 HOMEE ‘erBdee 0I0¥MOohUdLMIIre BUH
-oHBRdX00 HOMRBE :90LBILALOON M 90HONBE WOUH
-ed0€4IOIION O UMHOLEE U 9000910dII EUreHYy
*dorB XITHIWOLR

nepgo suadoHe ‘eremnoedArron roudol :HUhUIL
-99 XUMOOhUEU( WOUMHBIOEIIOIDU O €0399110dIT
1 UUHOUEE XI990LHREY XITHHOhAEH OMHBOUII()
‘qrooHduLNeonred BRHHOILOOAMOU U BRHHOLL)
-9L09 :MHEM HOIMIOIBKAdHO g M XBLIIIO XITH
-09hA 9 YMHOULEE XUMOOhUEN( oMHRIRHEOIIOR]
*«0dT'E 9OHINOLY» 9WOL OII BUHOLIIE 9M¥Ioh
-uen@d m nLO0HdIWOHOMRE ‘I9HOMBE 9ITHHORAEM
©H 170dOII0 O heree XITHHOLLOOhRY OUHOIIIJ

edum [9HULAdRH HOMOShHEU( OLLOHUYTY
*BULLOYOYONNREd 9I9HIIRLHOWRIHAD
‘IULORh XISHARLHON

-orre nnmedroniod U BUHOTOIIQRH IITOLIIN
‘eHOdL

-H€OII SULIIdML() ‘I9INLORh 9I9HARLHOWOLC
‘uMnLaIdoHe

yOoHJOTE I9LMAII0R SUMOOhMIOIONE UMULOI
-doHe YOHdSY'EB 1I9gMLMOIIOdoN U IINALrQOd]]
‘eolLHMO UITHdarBOWda [, ‘doLxead UIIHAOTH
‘dors

€OLHUO U oMHOLRY] ‘umiyesd srgHdely
‘edr'B 19008 LMoY ‘I9IrMO

oI9HdoY' ‘odI'E g 4O0HOUMAH MeBd) BUIdOHQG
‘erenoed oloHgnLMeOoUred HOM

-eE ‘oMHOhAI'EH-BNINE ] ‘Temnoed-eLog UIIH
-Hodaneon u pi9HHOALMar G *wemnoed-edary
*I9II0L

-0e]] “edI'B OIroMh 909000RIA ‘edI'B IBdeg

53

ON3NKA. 10—11 knaccsl



ULAT] OJOHROLJ\ ‘LOHBIIL

‘I9HAT[ II0MO9IAL € YUHOYOIIQRH dMHaYegod]T
‘19re9de ouMdE

u BudemAron oIoHdeg9)) BUTE9d9£00 9I9HE0H
-00 :ALel OIAHLOdMHON BH 0LMOLOO XITHO9QOH
BUHOMOL'OIl BUHAIATOdIIO BI'Y NUHKOI I
XI9HAOLOIIIINOY WOMHRBEOEIIOIION O WOELRINI
WISHHXAJOO99H YMHOYOIIQRH SMHIeg0d ]
‘MOHHOI00Y U Teode

OIMIIOIIr09e ‘Irod XITHOOQOH OMHOXKMLY (oredd
HOMOOhULNRIRINKON € ‘XRWOLOUD XITHYe9de d
‘xeregde 9 suimproxonodn ‘1900smodn dLed

unwoHodroe 1[9wergodil 9I9HH9MIado
‘RMUALTRIRI

-RLOIN "HMOHHOI3dY vdALMAJLO BRHQRLIIORIA
‘OUHORAL

-€1 9090LMULDJ ‘edidded oJomdroq vudoa],
‘MULMRIRI 9UHRI9QER] ‘BIrQQRY HOMEBE
‘MOHHAIr90y 9MHodUIIIORJ *BRHHIL90YG

‘UL

-wered xedrs g 19digar o19Hd9L, ‘Madeseedyd u
UMALNRIRIOUTR] *MULMRLRl I9IN ], “‘9MUL
-¥ere] g RIHIO)) SMHOULEY U 9MHOMKOIO]]
*eMULYRLR] RINRH — 9LAT] UITHhOI A
‘Yeode

HHENK I9IIRLEC ‘Te9de U BIIHIIO)) HHIIOII
-0d9€ ¥ MUHAIKOXoMO0dII 0 BUHaIrdeLOTedI
9I9HHOWOdH0)) ‘Iregde oMHA0ALD 9oHHOdLAHYG
‘MLOOHAIALRIOoIrD0I NOHdRINI Ye9de BIT
«ALOONHLIE) — BIOIOBIW» ILOONHOULRE
‘HLOOHIIALBIO9Ir00II HOHLRINI I97E9dg
*«4LOONMLOE) — 208N UITHIIRdLNaIId»
enwedren]] ‘uunLondarydedex 9aI9HIOHOO XU
‘19re9dg "Iregde M BIIHINO)) MMIdoHE MUH
-hOLO]] "9LOOHEMINE BRHhOHI0)) '9IHI0))

BOXHMIIEhA MLOOHILALEJY I9UMd SITIHIOHI()

ouHEBXddX0) 90HIO0HI()

BINOL ‘MOIrQ
MUMOOhULEND ],

IMHDHhHON()

Pabouyas nporpamma

54



(n g¢) adoseag

g000ery I1—OT

mnnen@ vodAs 90HOMRE U HURULQE XUNIJh
-uen@d ‘UULBHOI XIIHIOHOO 9MHO0dd0 XMINOIAd
-ndLOHONWOY ‘YUUHERIRE XITHQOhA SMHOHILOIIIIY
‘orodudil 0 UMHOLARL)

-odnr x1aHHOWadg09 ArBd g edum [9HuLdeH
HOMOOhUENU( 9LOOI O UUHOIIQO0D BMEOLOITO]
*BYod0Idh ML)

-OHAIrALBAY xedodo x[aHRUIeRd € UNWOHOALOR
u nMuend urod 0 UMIIAMOUY 4 SULIBRhA

orodudi o yMHordRLOYodI XITHRA
-RH-OHHO4.LO9L)9 XITHHoWadg00 AYEd WSIIIQO
g edun 1[9HULdRH HOMOIohUeUd OLIOW ‘ed
-UIN oHuLdeY HOMOOhHEN( O UMHOIdRLITodII
unHegoduwdod g nndooal MOMOOhUEUD

qarod ‘eduw eHuLdeM HOHhARH HOHHoWadE
-00 4 uUWOHOdLoR M mHuenud oLdom u 9rod
{eModOoroh ULOOHIIALEIY Xedodo NOMOShULE
¥ YOHAUIRHUIIO) ‘UOMOOhIIONOHXIL ‘KOMO
-OhMINOHOYE g MMWOHOdLOR U uMueud 9rod

(r ) uanend
vodAY ereudolen
S9MHOIIIQ0Q0 1
BUIIREULRINOLON))

(& ) ANHAJOLIOI AATIOIVIII090

55

OU3NKA. 10—11 knaccsl



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 2946904215957039391899695879702399850334487-
Brnageney AnéwkKuHa ManuHa MaTeeeBHa

OeicTevTened C17.06.2024 no 17.06.2025



http://www.tcpdf.org

		2025-04-01T05:18:59+0500




