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PA3JIEJI |. UICTOPUKO-COLHUOKYJIbTYPHOE HAITPABJIEHUE

HECOKPYIINMASI Y1 IETEHJAPHASL...

(CJIABHBI BOEBOM IYTH 23-A TBAPAEMCKOM

KPACHO3HAMEHHOW JTHOBCKO-BEPJIMHCKOHN
CTPEJIKOBOU IUBU3HN)

A.A. KpuBoHOIOB,

obOyuvaromuiics 3 Kypca CrenHalbHOCTH
08.02.09 MonTax, HajaIKa ¥ SKCITyaTalus
AIIEKTPOOOOPYIOBAHUS MPOMBIIIIEHHBIX

U IPAXKJAHCKUX 31aHUM.

PyxoBoautens: E.}O. 3army6orkas,
npenonasarenb [AIIOY AO «AIIT»

1. UTorn aHKkeTHpPOBaHUA

27 suBapa 2019 roma ucnosHMIOCH 75 JE€T C TOrO MOMEHTa, Kak ObLia
MOJIHOCTBIO CHATA Onokaaa ropoaa Ha HeBe, yHecmias COTHU ThICSY KU3HEH
JICHUHTPAJEB U SIBUBIIASI BCEMY MHUpPY 0Opa3el] HEMpPEeB30MAEHHOIO MY>KECTBa U
CTOMKOCTH. Y3 THCKOB BpakKeCKUX (PPOHTOB, CHkMMaBIIMX ropoa 872 aus, JIeHuHrpan
Obu1 0cBOOOXIEH cuiamu Jlenunrpanackoro (rexepan JI. ['oBopos), Bomxosckoro
(renepan K. MepenkoB) u 2-ro [lpubanrtuiickoro (renepan M. IlonoB) ¢hbpoHTOB BO
B3aumojeicTBuu ¢ banrtuiickum ¢uiorom, Jlagoxckont u OHExXCKON DIOTHIUSIMHU B
pesyabrare Jlennnrpaacko-Hosropoackoit onepanuu. B cocrase 1-it ynapHoi apmun
2-ro Ilpubantuiickoro ¢poHTa B 95TOM oOmepanuu, Kak ¥ BO MHOTHX JIPYTHX,
ydyacTBoBasia M 23-1 TBaplelcKas CTpeNKoBas JMBH3UA, CPOpMUpOBaHHas B
Apxanrenscke B 1939 roay no npukasy Hapoanoro Komuccapuara O6oponst CCCP.
CnenoBatenbHo, 2019 rox mnpumeuareneH emie u TeMm, 4yTo 1 CEHTIOps STOMy
Ir€POUYECKOMY BOMHCKOMY IIOAPA3ICIICHUIO, POXKICHHOMY Ha IIOMOPCKOM 3eMIle,
HCIIOJIHUIIOCH BOCEMBJIECHT JIET.

[lear Moelt pabOTHI: MPOCIETUTH CIaBHBIM 00eBOi MyTh 23-i rBapieiicKoi
Kpacno3naménnonn J[HOBCKO-BepIMHCKON  CTPENKOBOW JUBU3UM C MOMEHTA
dbopmupoBanust 88-i1 CTPEJNIKOBON JNMBU3UM IS OXpaHbl ApPXaHTEIbCKOTO W
Monotosckoro (CeBepoABUHCKOI0) MTOPTOB 10 YIMYHBIX 00€B B bepiuHe.

HccnenoBanue Uisl JOCTHXKEHHS LEIM MPEANOJIAraeT PElIeHNE CIEIyHOIuX
3a1a4:

— MHHU-aHKETUPOBaHUE OOydYarommxcsi rpynn 2-3 Kypca ApXaHTeIbCKOTO
MOJIUTEXHUYECKOTO TEXHUKYyMa 00 UCTOpUH 23-i TBApACHCKON TUBU3NY;
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— U3y4YECHUE U aHAIM3 KHUrM MenplrkoBa Bennamuaa MakcumoBuya «Illna

nuBu3us Brepén: k 80-nmeturo 23-i1 KpacHo3nameHHON JIHOBCKO-bepinHCKOM
cTpenkoBoi quBn3um» (Apxanrensck: KUPA, 2018);

— paboTa ¢ JOKYMEHTOM (MCTOpPUYECKUM (POPMYISIPOM, MPEICTABICHHBIM B
kHure B.M. MeHbIINKOBA);

K coxanenuto, o moaBurax Bcex OoiioB 23-if rBapAeiickol B JaHHOM
BBICTYILJICHUU PACCKA3aTh HE MOJIYYUTCS, HO HECKOJIBKO CJIOB 00 OJTHOM U3 MATHAALATH
repoeB CoBerckoro Coro3a, BoeBaBIINX B AuBN3nn — Muxauine Eroposuue Poguonose
— BIIOJIHE.

CeronHs B IpeIIBEPUU BEIUKOTO COOBITUS — /D-11eThsl BenKkoil [1o0eapr — Mbl
JOJDKHBI TIOCTApaThCsl CAENaTh TakK, YTOOBI KaK MOKHO OOJbIIIE HAIIMX POBECHUKOB
Y3HaJM O MOJIBUT€ HAIIMX 3€MJIAKOB, CBOUX MPAJEA0B U IpanpajaeaoB, 00 UX BEJIUKOM
MY>KECTBE M BKJIaJIE B OOlIEee AEI0 pa3rpoma Bpara.

Ecam ™Mbl OTKpoeM TIepBYIO YacTh KHUTM BenHnamnHa MakcuMmoBuda
MenbmkoBa «lllma pmuBu3us Boepéna: k  80-nmeturo  23-i  rBapAeiicKou
Kpacno3znamenHoit [IHOBCKO-BepauHCKON CTPEIKOBOW AMBU3UW», TO YBUAUM, UTO
CBOH pacckas aBTOp HAYMHAET C KPaTKOTro 0030pa 60E€BOro MyTH AUBU3UH U TOTO, KaK
HayMHa1Iach €€ UCTOPHsL. ITO OYEHb ITTyOOKHI U JOCKOHAIIBHO TPOPAOOTaHHBIN TPY,
OTNUPAIOLIUICS HA BOCIOMUHAHUS (DPOHTOBUKOB, apXUBHBIE IOKYMEHTHI, HArPaIHbIC
JUCTBI U MHOTHUE Apyrue (GakTol. B 3Toi cBsi3M MHE ObLIO MHTEPECHO Y3HATh, KTO U3
MOUX POBECHHKOB — 00YyUaIOMUXCs APXaHTEIbCKOTO MOJMTEXHUYECKOTO TEXHUKYMa
— XOTh YTO-HUOY/Ab 3HAeT 00 ITOW NUBHU3UHU, MPEJCTABISLET, IJI€ HAXOJIUTCS YIUIIA,
Ha3BaHHAs B YECTh €€, I7I€ BO3HHUKJIA, KAKOW MyTh MpOILIa.

Jlnst storo Obula cocTaBiieHa COBCEM HEOOJIbIIass aHKeTa U3 YeThIPEX
CJIEIYIOLIMX BOIPOCOB, OTBETUTH HA KOTOPbIE ObLIO MPEJIOKEHO 00yUYaIOIUMCS TPEX
TPYIIII.

1) YUto takoe I'Bapaus?

2) I'me Haxonutcs ynuia, Ha3BaHHAsl B YECTh 23-i I'BapAECKON CTPEIKOBOM
IIUBU3UN?

3) I'ne 6wu1a chopmMupoBaHa TUBU3US?

4) I'me nuBu3Ms 3aKoHYWJA CBOM OoeBod myTh B Bemmkol OTeuecTBEeHHOM
BOWHE?

[1o uToram aHKETUPOBAHUS BBISICHUIIOCH CIEAYIOIIEE.

— UYto Takoe rBapaus, NPUOIUZUTENBHO TMPEACTABISAIOT TOJIBKO YEThIpe
YeJIOBEKA; IECATh YEJIOBEK OTBETUIIN, YTO I'BapIusi — HEKOE€ BOMHCKOE T0JIpa3/ieeHHE,
Y TPULIATh OJMH YEJIOBEK HE JaJI HUKAKOTO 0oJiee-MeHee KOHKPETHOTO OTBETA.

— I'me HaxomuTcs ynuiia, Ha3BaHHAs B 4eCTh 23-U TBapACUCKOM CTPEIKOBOM
JTMBHU3UU, IPAKTUYECKU TOUYHBIA OTBET — «y KMHOTeaTpa «Pychy» — nanu 22 4denoBeka,
NpUOJIM3UTENbHBIN, TO €cTh B [IpuBoK3anbHOM pailoHe U JIOMOHOCOBCKOM OKpyre —
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14 yenoBek. 1M TOJBKO YCTBIPE YCJIOBCKA HC 3HAJIM OTBECTA. CHCHOB&TCHBHO, 34€Ch

oOy4Jaronuecs: okazaiu OOJBIIYI0 OCBEIOMIIEHHOCTD.

— O Tom, TIe O6bi1a chopMUpOBaHA TUBH3US, MOKHO OBLIO OBI JOTAATHCS, HO
BEPHBIX OTBETOB OBUIO JaHO Bcero 4erbipe. Hambosnee OMM3KM K BEPHOMY OTBETY
OKa3aJIMCh IISITh YEJIOBEK, OTBETHBIIMX, YTO IWUBH3UA ObUta cPopMHUpOBaHA B
ApxaHTelbCKOW 00JacTH, XOTs (DAKTUYECKH 3TO BEPHO — TOPOI ApXaHTEIbhCK
HAXOJUTCSl HA TEPPUTOPUM ApPXaHreabCKON oOnacTu. J{Boe mocuuTaiu, 4YTo JUBU3UA
dbopmupoBanachk BOOOIIE 3a TMpeaeaMd o00JacTM — OJUH YEJIOBEK Ha3Bal
ITerpo3aBoack, enie oauH — /larectad. boJbIIMHCTBO HE TAJIM HUKAKOT'O OTBETA.

— OTBeThl Ha MOCIEIHHUN BOIPOC TOXE MpeAckazyemble. Jloramamuch, 4To
00eBOH IMyTh TUBHU3MS 3aKOHYIIIA B bepuHe, Bcero 7 4enoBek, OH YEIOBEK OTBETHII,
4yT0 B ['epManuu, 9TO TOKE BEpHO, OOJIBITUHCTBO OTBETUIIM, YTO HE 3HAIOT OTBETA Ha
ATOT BOIPOC.

OTcroila MOKHO cJienaTh BBIBOJ, YTO MOHM POBECHUKH, B OOIIEM U IIEJIOM HE
CJIMIIIKOM XOPOIILIO 3HAKOMBI C UCTOpHEN Kak Bennkoil OTeuecTBEHHON BOWHBI, TaK U
Apxanrenscka. M moToMy s, 3aHABIINCH U3yYEeHUEM O0EBOTO IMyTH TUBU3UH, XOTEI ObI
pacckazaTh O HEM Tak, 4YTOObI OOJBIIMHCTBY M3 T€X, C KeM s Y4yCbh, CTajo Obl
MHTEPECHO y3HATh OOJbIIIE O repou3Me OOUIIOB AUBU3UH, 00 UX MOJABUTAX.

2. Hayayio 60eBOro nmyru: nogBMru 88-it crpe/ikoBoii IMBU3HU B COBETCKO-
(¢unckoit BoiiHe 1 Ha KapeabckoMm pponTe

B npunoxenusx k kaure B.M. MeHbInkoBa ecTb UCTOpUYECKU (HopmyIisip, B
KOTOPOM MOApPOOHO pachucaH Becb 0O€BOM MyTh AMBU3MU. M3 HEro BHIHO, YTO
IUBH3WsS B HAyalle CBOEro CYIIECTBOBAHMS Ha3blBajach &8-i1 CTPEIIKOBAS.
dopmupoBaThcsi Hauana B ApxaHrenbcke 1 ceHtsiops 1939 roma Ha ocHOBaHUU
npuka3a Hapkoma O6oponsr CCCP Ne 000597 ot 23 aBrycra 1939 rona. Bo3rnasun
nuBu3uio komOpur IlaBen I'puropseBud Eropos. 3agaya, kotopasi Oblila IOCTAaBJIEHA
nepes IMBU3NEN — NPUKPBIBATh APXAHTEIbCKU U MOJIOTOBCKAN MOPTHI, OXPAHSITh
mooepekbe Ha ydacTke ApxaHrenbcka, Kauael 1 Oneru. JIMUHBIA cOocTaB AUBHU3UHU
OBLJT B OCHOBHOM W3 JKUTENEH I. ApXaHreiabcka u obnactu npusbiBa 1939 rona.

[TepBbIM CEpbE3HBIM UCTIBITAHUEM Ha MTPOYHOCTD JIJISI TUBU3UU CTAJIa COBETCKO-
(buHCcKas BoitHa, koTopas Havyanach 30 HosOpst 1939 rona.

23 nexabpst 1939 rona 88-s1 nuBU3MS MOl KOMaHAOBaHUEM KOMaHIupa IUBU3UHU
koMmOpura (¢ 1940 roga — renepan-maiiopa) EropoBa, HauanpHuKa mTaba maiiopa
[lepkoBa u komuccapa nmonkoBoro komuccapa Oénoposa BriObUIA HA GUHCKUHN (HPOHT
B paiion Kyonaspsu, B sHBape-peBpane Bena Oou mnoj Caits. barapes 401-ro
apTiepuiickoro monka non komangoBanuem A.K. CkpsuieBa B coctaBe Oco6oro
CTpenkoBoro kopmyca 9-it Apmun renepana B.M. UyiikoBa Heciia 60eBoe OXpaHEeHHE
yuyacTka KupoBckou xene3Hou noporu B panioHe ropojga Kemb. K kOHIy BOWHBI
JIUBU3US 10JKHA OblLTa BOWTH B 0COOBIN KOpiyc 9-if ApMUM 1 y4acTBOBaTh B COCTABE
yIAApHOW TPYIIMUPOBKH HA KEMUAPBUHCKOM HarpapieHMU. Hauano HacTyruieHus Ha
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Kemuspsu nnanupoBanocs Ha 15-17 mapra, HO 12 mapta 1940 r Obl1 moanucad

MUPHBINA JOT0BOp ¢ OUHISHANEH, U TUBU3US BEPHYJIACh 00paTHO B APXaHTeIbCK.

B MeXBOEHHBIN Meprol IUBU3HS 3aHUMAIACh OXpaHOil py0Oexa BAOJb IPaHUL
benoro mopst mpotspxkenHocThio 800 kM. 23 utons 1941 Obuia oOBsiBICHA BceoOIas
MoOumm3amusi. Jlo aBrycra 1941 roma nuBu3us Hecna oxpaHy bemnomopckoro
nodepexps. YpaBieHUE TUBU3NEN HAXOUIOCh B TOpoAe ApXaHIelIbCKe.

Tpetbero aBrycta 1941 roga nepea quBu3ueil Obliia TOCTaBJICHA 3a/1a4a; JII00O0H
LIEHOM OCTaHOBUThH HACTYIUICHHE Bpara Ha cTaHuuio Jloyxu. HeMibl HaMepeBaIUCh
nepepe3atb KHpPOBCKYIO KEJIE3HYHO JOpOry, a TakXKe 3axBaTUTh MypMaHCK H
ITonsipHbIil, TeM caMbiM oTpe3aTh CoBeTckoe 3amnoisipbe OT LEHTPAJbHBIX YacTen
CTpaHbl U COEAUHUTHCA ¢ Tpynnoi apmuil «CeBep». Hactu quBHU3UM ObUIM MTOAHSTHI
1o TpeBore U HarpaBieHbl Ha Kapenbckuit GpoHT B paiion cranuuu Jloyxu.

[loutn nBE HENENM MY>KECTBEHHO CpakaJlUCh B OKPYXEHUU HaIIM OOWLBI U
odu1iephl, HO BBIIOJIHUTH OCTABIEHHYIO 3aJauy Bpary He yaajiochk. K KoHIly HOsOps
B JAUBU3UU OT 17 THICAY UEIOBEK OCTAIOCh HE Oojee TpEX Thicsd. JuBH3MsA Oblia
BbIBEJICHA Ha IepeopMuUpoBaHue. 3a MPOSBICHHBII MaCCOBBIN I€POU3M, CTOMKOCTb U
MY’KECTBO, 88-s1 CTpenkoBas OUBU3Ms Obula mpeoOpa3oBaHa B 23-10 IBapACHCKYIO
npukazoM HKO CCCP Ne 78 ot 17 mapta 1942 ropa.

3. Ilox reapaeiickum 3HameHeM: ¢ 17 mapTa 1942 roga 1o Besnkoii [lo6eabr
B bepJinne

15 okts16pst 1942 r nuBu3usa Obu1a iepedpoiiena Ha CeBepo-3anaaubiii @poHT
B palioH ropoaa OcramkoB. /luBn3usa Bouwia B cocTaB l-oil YimapHoih ApMuu u
JieHCTBOBAjA ceBepo-BocTouHee ropoja Xoam. Co 2-ro HosOpst 1o ekadps 1942 roga
JUBU3HS ITPOBOJMIIA PA3BEbIBATEIBHBIE U YACTHBIE ONEPALMM MECTHOTO 3HAYEHHS.
3umon 1943 roma ywacTBOBaJia B HACTYIATEJIBHOM OINEpalUHd M0 JIMKBUAALUHU
JleMsHCKOTO KOTJIA.

B Jlennnrpaacko-HoBropoacko HacTymarenbHOW onepauuu nepen 23-u
rBapACMCKON TuBHU3MEH OblIa TIOCTABJICHA 3ajlaya: OOOpOHSA MPEKHUM pyOex Ha
yuactke CocHoBka M KpuBoBuIIBI, MepeiiTH B HACTyIJIEHME U MPOpBaTh 0OOPOHY
IIPOTUBHHUKA, Iepepe3ats mocce XoaMm — Crapas Pycca v aMImmTh Bpara BO3MOXHOCTH
nepebpackiBaTh Bolicka Ha ceBep. C 1 despans 1944 no 30 mapta 1944 nuBusus B
cocrase 1-oil YaapHoit Apmuu 2-ro [Ipubantuiickoro gpoHTa ygyactBoBajia B 00sX M0
MPOpBIBY O0OOpPOHBI MpPOTMBHHMKA Ha JIHOBCckOM HampaBieHuu (pailon CemKHHa
['opyuika, toxxuee Ctapoit Pyccsl). 3a ycneninble JeHcTBUS IO 0CBOOOXKICHHUIO FOpoia
JlHo auBM3MK ObLIO MPUCBOEHO 3BaHUE «JlHOBckas». [Ipecnenys mpoTuBHHKA, 23-5
rBapjeickas ¢ 00sMu JOCTUIIa pekd Benukas u B MapTe ydacTBOBaja B MPOPHIBE
IIaliapMa U 3aKperyieHUH Ha 3aragfHoM Oepery 3ToW peKwu.

Crnenytoleid KpynmHOM HacTynaTeIbHOM omepanueid, B KOTOpOW y4acTBOBasa
IUBU3MS, ObLIIO 0CBOOOXKAeHUE ropoaa Puru u pasrpom KyprisHackoil rpynnupoBku
npoTuBHUKA. 24 nekabpst 1944 roma nuBu3Ms ObLIa TIOTPYXKEHA B DIIEIOHBI U
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nepenucionuponana k 10 saBapst 1945 roga B paiion SIBopek, oTKyAa B cocTase 1-ro

benopycckoro dponra ornpasieHa B ®anacoypr. C 2 mo 25 deppans 1945 roga
AUBU3Us 00opoHsutack Ha pyoexe Jlanken — Jlannekk. C 4 mo 12 mapTa yyacTBOBaia
B Boctouno-IloMepaHckoil onepanuu, a 23 MapTa 4acTH JUBU3UH 3aHSIA 0OOPOHY T10
BocTouHOMYy Oepery peku Opep. C 16 ampens, mpopBaB 00OpOHY, JIHWBHU3HS
dopcupoBana pexky Omep W NpuUHAIA ydacTHe B bepiamHCKOW HacTymaTelbHON
onepauuu: 21 anpens 1945 roma 4yacTu JUBU3MM BOPBAIMCH B mpuropoj bepinnHa
brnankeHOypr, riae B yIMYHBIX 00X YHUUTOXAIU OKPY>KEHHBIE HEMEIIKUE BOWCKa, 3a
yto mpukazoM BI'K Ne 111 or 11 wurons 1945 roma nuBu3us OblIa YJI0OCTOCHA
[TouétHoro HammeHoBaHusi «bepaunckas». C 2 mo 9 mag 1945 roma mnocne
KanuTyJISIuM BepiMHCKOTO TapHU30HA JUBHU3USA HEC/Ia TapHU30HHYIO CIYXKOy B
paiione Bennunra, a 3areM ¢ utoHa 1945 roga — CTOpOKEBYIO CIy)0y Ha BOCTOUHOM
Oepery pexu Dnp0a u Ha rpaHuile CakCOHUU U TepliorcTBa bpayHinBer.

4, boen 23-ii rBapaeiickoii auBu3uu Muxauma PoaumoHoB — repoii
Coserckoro Corsa

Bennamyu MakcumoBrd MeHbIINKOB B ¢cBoeM kHure «lllna nuBusus Bnepén...»
OYEHb MOAPOOHO, MPAKTUYECKH JICHD 3a JTHEM, OMKCHIBAET MOJABUTH OOMIIOB TUBU3HH,
YKa3bIBA€T, KAKUX Harpaj ObUIM YJOCTOEHBI Tepou 3a OeCHpUMEPHOE MYKECTBO U
repousm. Bcero Ha nporsokeHnn Benmmkont OTeuecTBEHHOM BOWHBI MSATHAALATH
YeJIOBEK, CIIYKUBILIUX B TMBU3UU, ObLIIN yaocToeHbl 3BaHus I 'epost Coerckoro Corosa.

O6 omnom u3 Hux — Muxaune EropoBuue PoamoHoBe — XxoweTcsi ckaszaTh
HECKOJIbKO ciioB. Poguncs on B UyBammuu, B 30-x rogax nepeexain B ApXaHI€lIbCK U
pabotan Ha sieco3aBoje B Maitmakce. C aBrycra 1941 roga ciay>kui myJieMETUUKOM B
426-M CTpETKOBOM TOJIKY 88-i CTPENKOBOW AUBU3HH, MO3/IHEE TIEPEUMEHOBAHHON B
23-10 TBapjelickyro, Ha KapensckoMm ¢poHTe. PsamoBoit PoguonoB B 605X y cTaHITUU
Jloyxu B HOs10pe 1941 roja mpu MOMBITKE TUTJIEPOBIIEB 3aXBaTUTh €ro, pAHEHOT O, B
IJIEH B30pBa ce0s W MyJNeMET rpaHaTaMH, YHUYTOXHUB TIPU 3TOM HECKOJIBKO
(amnmcTos.

3Banue ['eposi Coerckoro Coroza M. E. PonnonoBy npucBoeHo 22 ¢eBpais
1943 roga mocMepTHO.

3akioueHue

CnaBHblii OoeBol myTh OoOMIOB 23-i1 rBapaeiickoil [[HoBcko-bepauHckoi
KpacHo3HamMeHHOW TUBHU3UU U OECIPUMEPHOE MY>KECTBO KOMAHIUPOB U OOMIIOB HU B
KOEM cllydae HE JOJDKHBI OBbITh 3a0BITHI. [I0TOMKM repoeB, BOCBABIIUX B JUBU3UH,
HETPEMEHHO JIOJDKHBI TMOMHHUTH HCTOPUM CBOUX CeMeH, 3HaTh 000 BCEM, YTO
COBEPUIWJIM UX MPAJEbl U Ipanpaie/ibl.

B 1974 rony omaHoit u3 ynun, ApxaHrenbcka ObLIIO IPUCBOCHO MOYETHOE UMS B
yecTh AuBu3uu. B 1985 roay na ynune 23-i1 reapaeiickoit AMBU3UU Obla yCTaHOBJICHA
MeMopHUaJibHasl 10CKa.
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B 510 ke Bpems Ha 3TOM ynuie OTKpbiBaeTcs Ikosia Ne 17, muoHepckas

IpYKHHA KOTOPOW OpraHu30Bajia KOMHATy BoeBOil ciaBbl, KOTOpas CYIIECTBYET U
MOHbIHE. [[pyKrHa pemaeT O0pOThCS 3a MPaBO HOCUTh UM I'€POMYECKON TUBU3UH, A
IIKOJIbHBIE MOMCKOBUKY HAUMHAKOT BOCCTAHABIMBATH 110 KPYIULIAM €€ UCTOPHIO.

B CesepHnoit Maiimakce ogHa u3 ynui nosyuniia ums ['epos Coserckoro Corosza
Muxauna PogunonoBa, morudmero B 60sx y ctaniuu Jloyxu. Takke uMs repost HOCUT
cpennss mkoga Ne 59,

Cnucok qureparypsbi:

1.  Apxanrensck u ero ['epon: I'epou CoBerckoro Coro3a . ApXaHrenbCKa — YYaCTHUKH
Benukoii OrtedectBeHHOl BoMHBI, 1941-1945: O6uobubmuorpaduyeckuii crnmcox / MyHUIHIL
yapexaeHue KyiabTyphl «LleaTpanus. 6uoi. cucremay 1. Apxanrenbscka; [coct. T. B. Kononenko]. —
Apxanrenbck, 2010.-44c.

2. Kapra mnamsatu [3nektpoHHBIM pecypc]/Ilepuogudeckas akmus HW3JaTEIbCTBA
«[Tpocserenue». — Pexum JOCTYyTIA: https://memory-map.prosv.ru/#/memorial-
10304/type=map&center=64.5515027292796,40.72047537158205&zoom=11 ([lata oOpameHus:
19.03.2020).

3. MenbpmukoB B.M. Illna nuBusus Bnepena: k 80-netuto 23-i1 KpacHoznameHHOMH
JHoBcKO-bepimHCcKol cTpenkoBoi quBu3nu : [12+] / B. M. MenbimmkoB. — Apxanrensck : KIPA,
2018.-401c.

I'OJIbl, OITAJIEHHBIE BOMHON

E. IlepeBasioBa,

oOyuarormasicst 2 Kypca npodeccuu
19.01.04 ITexaps.

Pykosogurens: E.B. Pacniytuna,
npenoaasatens [ AIIOY AO «AIIT»

Moeii nmpababymike, CenekoBoit Anumnuane JIaBpeHThEBHE,
MIOCBSIIIIAETCS.

BBenenue

22 wuronss 1941 roma Obula TpepBaHa MUpPHAs KU3Hb COBETCKUX JIIOJICH.
dammctckas ['epmanus rpy0b0 Hapyliuwia yCJIOBHs JIOTOBOpA M Hamajga Ha HaIry
ctpany. Bmecte ¢ rutieposckoii ['epmanueil mpotuB CCCP BBICTYNHIIN €€ COIO3HUKH:
Pymbinus, Beurpusi, ®unnsugus, Wranusa, bonrapus u HWcnanusa. Coro3Huna
dammcrckon ['epmanuu, Anonus, Bebkuaana yaoOHBIM MOMEHT sl HamaJeHUs Ha
Cogerckuii Coro3 B MaHbYKYpHH, Y COBETCKUX JaIbHEBOCTOYHBIX TPAHUII.

Ota BoifHa cTaja HauboJiee pa3pylIUTEIbHOW U3 Bcex BOMH. BoitHa, yHecmias
KU3HU OoJiee ABallaTU ceMU MUUIMOHOB yrofei! Ilemas crpana mormGmmx. Kax
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MHOT'0 00JIH, CJIe3 U TOTEPh KPOETCs B CJIOBE BoiiHa. He HaiijeTcss HU OJTHON CEMBbH,

KOTOpas He >kjana Obl, KOTJla MPONUAYT CTpalllHble JHU BOWHBI, U BHOBb HEOO 03apuUT
SPKOE COJIHIIE, HACTAHET AOJITOXKIAHHBIN MUP.

Benukas OtedyecTBeHHasi BOWHA CTajla CEPbE3HBIM HCIBITAHUEM JJISI BCEX
HapozaoB Coserckoro Coro3a. C nepBbIx €€ THEH COBETCKUE rpaKaaHe, Kak Ha pOHTeE,
TaK U B ThUTy, JEMOHCTPUPOBAIU 0€33aBETHOE MY>KECTBO U repousm. UMeHHO reponsm
CUMTaeTCsi OCHOBHBIM (hakTOpoM 1mode bl B Benukoit OteuecTBeHHOM BoiiHE. ['eposiMu
OBLIIN U conAaThl HA (POHTE, U OOBIYHBIC KUTEIH.

[lens Moeii pabOThI: YCTAHOBUTH, ObLJIAa JIU MOSI ITpabadyIlKa TepoeM.

A JTOCTWYB LIETTM MHE TIOMOYKET PEUIEHUE CIEAYIONIUX 3a/1ay:

1) u3yueHue TEpMUHOB «I'€POU3MY, KTEPOID»;

2) cb6op uH(popmalmu 0 KU3HU B BOCHHBIE TObI Moel npabadymiku CenexoBoi
(B neBuuectBe bapbonuHoii ) Anumnuaasl JIaBpeHTHEBHBI,

3) coop nHpOpMAaLHK O THUIOBBIX paboTax moz JIeHuHrpagaoMm.

1. ITonsiTHE Tepon3M

AHaIHM3Upys CIOBapH, HAIIIA CIEAYIOLINE ONIPEACICHUS.

1) B cnoBape YiakoBa repou3M TPAKTyeTCs Kak CIIOCOOHOCTb K COBEPIIICHUIO
MOJIBUTA.

2) B Bombmoir CoOBETCKOW JHIMKJIONCANM TEPOU3M - 3TO TePOMUYECKOE,
CBEpIICHUE BBIJIAIOUIUXCA IO CBOEMY OOIIECTBEHHOMY 3HAYCHHUIO JEHCTBUH,
OTBEYAIONINX WHTEPECaM HAPOJHBIX MaccC, MEPEIOBBIX KIACCOB M TPEOYIOMIMX OT
YEJI0BEKA JINYHOTO MYXECTBa, CTOMKOCTH, TOTOBHOCTH K CAMOIIOKEPTBOBAHMUIO.

3) 'epousm - reporueckuii 1yx, 00pas ACHCTBUM, IPUCYIIUI FEPOFO, FTOBOPUTCS
B Pycckom TonkoBom cinoBape B.B. Jlonatuna.

4) TonkoBeri ciioBaps T.®D. EdhpemMoBoii onpenenser repousM Kak «MyKeCTBO,
CTOMKOCTh, CAMOOTBEP>KEHHOCTh, CHIOCOOHOCTh K COBEPIICHUIO IMOJIBUTAY. ...

5) Tepou3sm — 3TO CaMOOTBEPKEHHOCTb, MYXECTBO, CIOCOOHOCTh K
COBEPUIEHUIO MOJIBUTa, TOBOPUTCS B TOJKOBOM clioBape A.Il. EBreHbeBoid.

6) BosbIoii TOIKOBBIN CI0Baph PYCCKOTO SA3bIKa TOBOPHT, YTO TEPOU3M — 3TO
CaMOOTBEPKEHHOCTh, CAMOIIOKEPTBOBAHNE B KPUTHUECKOW 0OCTaHOBKE, MY>KECTBO,
CIIOCOOHOCTH K COBEPIIICHUIO MOJIBUTA.

7) Tonkoseii cnoBaps C.M. OxeroBa TpaKTyeT TIepoM3M KaK OTBary,
PEUIUTETHLHOCTh U CAMOTIOKEPTBOBAHUE B KPUTHYECKOM 0OCTaHOBKE.

Tak WM WHaAYe, BCE OMPENEICHUS CBOASITCA K TOMY, UYTO TE€POU3M — 3TO
Ka4yeCcTBO, YepTa XapakTepa, 0jarogaps KOTOpOH 4eJIOBEK MOXKET COBEPIIUTh MOABUT.
DTO nelCTBUS, COBEpIIaeMbIe JTFOJIbMH 10 COOCTBEHHOM BOJIE.

['epousm — 3T0 caenarh TO, 4TO TeOE HE TO TUIeYYy.

2. T'epou3m Ha BOliHE M B ThLILY

B roabl BOWHBI T€pOU3M CTAJl MAaCCOBBIM, CTaJl HOPMOM TOBEIEHUS COBETCKUX
moaen. Teicsun conpar U oduiepoB oOECCMEPTHIIA CBOM HMMEHa IMpU 0O0OpOHE
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Bbpectckoit kpenoctu, Oneccel, CeBacTonoisa, JIeHuHrpana, B Outse 1moj MoCKBOH,

Cramunarpagom, Kypckom, npu mrypme bepiavHa U B IpyTUX CPAKEHUSIX.

Most mpababymika, mo mamuHoi nuHuH, CenekoBa (B AeBuuectBe bapbonmna)
Amumnuana JlaBpeHTheBHA poaunach 25 okTsa0ps B 1928 r. B HEOOIBIIONH cembe.
Korma nawamace BoiiHa, OHa xuja B mnocenke bepe3oBo B HukosbckoMm paiioHe
Bosnorosckoit o6mactu. C HayanoM BOMHBI PE3KO U3MEHUJIICS TPUBBIYHBIA PUTM KU3HU
ropona Bosnorae! u Bcex ee obnacTei.

JupexTuBa HeMelkoro komanaoBanus 3a Ne 21, moanucanHas B ctaBke gropepa
18 nexabpst 1940 roga, Bouuta B ucroputo kak miaH «bapbapocca». Cyas mo stomy
IOKyMeHTY, Bosorojckas 06acth 10KHA ObLIA MOJBEPTHYTHCA OKKYTIALMU B XOJI€
KPAaTKOBPEMEHHOW BOCHHOM KaMmaHuU. Yepes deTslpe Mecsna 1ocjie Hadajaa BOMHBI
['utnep HECKOIBKO CKOPPEKTHPOBAJI CBOU JAJEKO WAyIIME TUIaHbl. B cimykeOHOM
JHEBHUKE HadaJibHUKa ['eHmiTaba reHepan-monkoBHuka @panma [anbaepa
MOSIBIISIETCS 3aMuCh: «3anayn Ha Oynymui (1942 rox) ... OBnagenue Bonormoit —
['opekum. Cpok — Kk KOHITYy Mas». urypupoBaiia Bosorojckast 0061acTs U B Ij1aHax
¢uHCKOTO KOMaHmoBaHus. [lo MHEHHMIO TJABHOKOMAaHIYIOIIETO BOMCKaMu
Ouuisinauu  Mapmana  I'ycraa ManHeprenima, oBiaaeHue  MypMaHCKOM,
Kannpamakmen, benomopckoM n Bosoraon «uMeno pemiaroiiee 3Ha4yeHWe Ha BCEM
¢ponte CeepHoit Poccumny.

Ve B nepBbie MecAllbl BoiHBI Bosiorga okaszanack B NpU(PpPOHTOBOM MOJIOCE.
Bepmaxt npopeiBatics k JIenunrpany. 3 uronst 1941 roga um ynanoch BEIMTH K FOKHBIM
rpanuniam JlenuHrpajackoit ob6mactu. YToObl caepxaTh Bpara, OCTAaHOBUTH €rO,
COBETCKO€ KOMAaHJIOBaHHUE PEIIUJIO: CPOYHO CO31aTh OOOPOHUTENBHBIE PyOekHu Ha
JaNbHUX TOJCTyNax K ropoay. B kakoi-To cTpalllHbIN JIeHb IpHUEXalud coOupaTh
TBUIOBBIE CHJIBI B Bosloroickoit 061acTu, ajist TOro 4ToObl OTBE3TH UX 1Mo JICHUHTpa
KOTaTh MPOTUBOTAHKOBBIE OKOIIHI.

B »TOoT CcOOp THUIOBMKOB Tomaja Mos mpabalymika Anummnuana. Pabotath
MIPUXOIMIIOCH MHOTO — 110 14-15 yacoB. D10 ObLT HE TOJBKO TSIKEIBIN, HO U OMACHBIN
Tpya. Korma onn komayiu OKOIIbI, HaJi HUMH JIETATd HEMEIIKUE CaMOJIeThl, 0OMOWIIN U
cOpacbIBanu TUCTOBKU. HeMilbl mucaiu, 4ToObl OHU MEPEXOIUIN HA UX CTOPOHY, U UTO
ropon JleHuHrpaa ckopo OyJaeT YHMUTOXEH. DTO ObLIO OYEHBb CTPAIIHOE BPEMS IS
xureneit JIeHnHrpana v ThUIOBUKOB APYTUX TOPOJIOB.

Mos npababyiiika paccka3biBajia MHE B JIETCTBE )KYTKHE MOMEHTBI, YTO BHjIEJIA
CTpAIlIHbIE BEILY, BUIENA, KaK COCEJCKYIO IEBOUYKY pa30pBajio Ha YacTH, BUJIEa OO
U CMEPTh.

Ha TtoT MoMeHT 51 Oblia ere MajJeHbKONW W HUYEro TOJIKOM He moHuMmana. He
MOHUMaJIa, oueMy mpadadyIKa miayeT, paccKa3biBasi UCTOPUH JEPKa CBOM MEAH
B pyKax. A BeJb Ha BpeMsl BOWHBI OHA TOXKE Oblja peOCHKOM, KOTOPOMY OBIJIO OUYEHBb
CTpAILIHO, XOJIOJHO, FTOJI0AHO. He 3Hat0 CKOJIBKO HYXKHO JyXa, 4T00 MEePEkKUTH BCE 3TO,
HO s 3HaI0, YTO MOs ITpabalyIliKa C 3TUM CIPAaBUIIACh, BEJlb HA CBET MOSIBUJIACH 5.
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3akJIroueHue

Boitna nnmunace 1418 nHeil m Howel. DTa Tpareausi Impoluia 4epe3 KaxKIyro
ceMblo U cepaue kaxnaoro rpaxaannHa CCCP. Orta Tpareaus KocHynach abCOIIOTHO
KOKIOTO B Hamed crpane. MHOTO soae moru6io oT Tojoma, OoMOEkKeK,
apTOOCTPEIIOB, TSHKKUX YCIOBHH XU3HH M TpyHda. B oTH TsKETBIC TOIBI COMIATHI
OOBIYHBIC JKHTEIIM COBEPIIATN TEePOMUYECKHE IIOCTYIKH, Clacas 4YyKHe XU3HH WU
npuompkas Benukyro Ilobemy. S cuurtaro, yTo Mosi mpabalyIiKa TOXKE SBISCTCS
repoeM. OHa He coBeplInia Kakoro-iuO0 HU3BECTHOro BceM mojsura. Ho ona
paborana, mpubauxkas nmodeay npeBo3moras cBou cuibl. He omyckana pyku, korja
Ob110 TpyiHO. OHA BRDKUIIA.

[Tobena B Benmkoit OTedecTBEeHHOUN BOWHE Obla TOOBITA HEYEITOBEUCCKUMHU
YCHIHSIMU, KaK (D)POHTOBUKOB, TaK M TPYKEHUKOB Tha. 11 00 3TOM HYKHO TTIOMHHTb.
A g Oyny HOMHUTB cBOO IIpabadyiiky, CenekoBy Anumiuany JIaBpeHTbEBHY.

Cnmcok Jqureparypsbi:

1. Bomorxkane B roasl Bemmkoit  OTedecTBEHHOW  BOMHBI  [IJIEKTPOHHBIN
pecypc]//Odunmanbapii mopTan mpaBUTENbCTBA Bosoroackoit obmactu — Pexum jpocryma:
http://vologda-oblast.ru/o_regione/istoriya/vologzhane_v_gody velikoy otechestvennoy voyny/
([Jara obpamienns: 20.03.2020)

OTOBPAKEHUE COBBITUI
BEJUKON OTEYECTBEHHOM BOMHBI
B MAPKAX (1941-1945)

IO0.A. Pazno0peeBa,
obyuaromasics 2 Kypca npodeccun
11.01.08 Onepatop cBs3H.
PykoBoautens: T.B. SHcOH,
npenonasarenb [AIIOY AO «AIIT»

B mae 2020 roga Poccust oTMeuaeT CBOH Ii1aBHBIN Mpa3aHUK — roouieit [1ooembr
B Benukoit OteuecTBeHHOM BoliHe, 75 neT. D10 OyaeT 9 mas. A HECKOJbKUMHU JTHSIMU
panblie, 6 Masi, Oy1eT OTMeUaThCs elle OJIUH r0uel — rouel mouToBoit Mapku, 280
net. [lepBbie B ucTopun Mapku ObuTH BIMyIieHbI 6 Mas 1840 rona B BenmukoOputanumu.

[ToaToMy Tema mpoekTa — 3TO COeAUHEHUE NBYX rooOuiieeB: «OToOpaxeHue
coObITnil Benukoi OteyecTBeHHOI BOiHBI B Mapkax (1941-1945)y.

Llens mpoexra:

1)  TO3HAKOMHUTHCS C MCTOPHEH BBIMMyCKa MOYTOBBIX MapoOK B Tofbl Bemukoi
OTteuecTBEHHOM BOWHEI;


http://vologda-oblast.ru/o_regione/istoriya/vologzhane_v_gody_velikoy_otechestvennoy_voyny/
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2)  pacIIMpuUTh 3HAHUS O COOBITHSX M reposix Bemukoi OTeuecTBEHHOM

BOMHBI, 0TOOpaKEHHBIX HA MapKaX BOCHHOT'O BBIITYCKA;

3) yrIyOuTh 3HaHHA O paboTe MOYTHl B ToAbpl Bemnkoit OtedecTBEeHHOU
BOWHBI, Tak Kak Hama mpodeccus «OmepaTop CBS3W» M TMOITOMY BaXXHO 3HATH
HCTOPHUIO CBOCH Mpodeccu.

Bce 3HaroT, yTO B rospl Benukoit OTedecTBEHHOMN BOMHBI MPUXOAWIN MHChbMaA —
TPEYTOJIbHUKH, TaK KaKk OymMaru He XBaTajao, KOHBEPTOB M MAapOK B Hayaje BOMHBI HE
OBLIIO.

Ho, HecMoTpss Ha BC€ TPYAHOCTM BOEHHOTO BpPEMEHHM, CTpaHA HaJaauja
JEeSTENBHOCTD MOYTHI, BBIMYIIEHBI ObUTH KOHBEPTHI M MapKH.

Bcero 3a roast BoiiHbl B CoBeTckoM Cor03€ BBIIIUIN U3

neyaTt 0osiee 150 MOYTOBBIX MUHUATIOP. DTU MapKu — caMa

wmna

HUCTOPHA BOCHHBIX JICT.

22 utons 1941 roga Havanmach camasi CTpalliHasi BOiHa
— Benukas OteuectBeHHasd. CTpaHa oKa3zajlaCh K HEW HE
roToBa: HEOOXOAUMO OBLIO CPOYHO IEPEBOJUTH MHUPHBIC
penbCchl Ha BOGHHBIM Jaa. Ha BOCTOK OTHpaBisUIHCH
(dhalbpuku, 3aBOJABI, HEOOXOAUMO OBUIO CPOYHO HANATUTH
BBIITYCK OpY>XUsi. BbIIO HE 10 MapoK...

[Toutn nBa MecsAlma MapKd MOJYaad, U TOJBKO 12
Puc.1 _M;pKa <;Eyﬁ1, apryctra 1941 ropma, Korjga THUTIEPOBCKAas apMHs YxKe
repoem!» 3axBatwiia benopyccuto, OOJbBIIyI0O 4YacThb Y KpaWHBI,
[Ipubantuky u npojaosokana IBUratbcs Ha BocTok, usznaercs nepBasi BOGHHAsE MapKa
«bynb repoem!» (puc.l). Ee Tupax coctaBmi 3 MUILUIMOHA YK3EMIUISIPOB.

MuHnuatiopa Mapku Oblla cnucaHa € BOEHHOro (oromakata Bukropa
Kopenkoro, Ha KOTOpoM ObLIT OTOOpake€H MOMEHT MaTEPUHCKOTO HAITYyTCTBUSI.

K coxanenuto, JOCTOBEPHO HE HM3BECTHO, KTO PHUCOBAJI 3Ty MOYTOBYIO
MuHuatopy: cam Buktop Kopeukuit unu rpadguk Mean JlybacoB, mim «aBTOPCKHIA
KOJUTIEKTUB | '03Haka». HO Xy10’)KHUKY yZan0Ch BHECTH TOUYHBIA HJIEOJIOTUYECKUAN TOH,
XOTS €CTh Ha MapKe W HUCTOpUYECKAasT HETOYHOCTh: OO0€Il, CMOTPSIIUN BIab,
n3o0pakeH B Kacke craporo obpasma (CII-36), a B aHM BOWHBI BOMCKa OBLIH
cHapshKeHbI HOBbIMU Kackamu (CIII-40).

PucyHok mapku OblT pa3OUT Ha WITPUXHU, YTO MO3BOJIMIIO M3/1AaTh €€ OYEHb
obicTpo. K THpakupoBaHHIO ObUT YTBEPXKIEH OTTUCK TOPIKECTBEHHOTO KapMUHHO—
KpPaCHOTO 1BETA.

Dta nepBasi BOGHHAas MapKa CEroJIHsI CUMTAETCA OYEHb PEIKOW: YacTh THUpaxa
noruba Bo Bpems 6omOexku B Mockae.

[Tpukazom MunuctepctBa KynbTypbl CCCP Ne 120 ot 23 maprta 1987 rona
Mapka «bynb repoem!» Obljia BHECEHA B CIIUCOK PEIKUX MOUYTOBBIX MapoOK U OJIOKOB,
HE NoJIeKaiux BeiBo3y win nepecbuike u3z CCCP.
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20 nexabpss 1941 roma BbITycKaeTCsi BTOpask MapKa IOCBSIIEHHAs BOWHE —
«Haponnoe onosruenue» (puc.2).

~TNoUTA cccpq?

N A

10 NPH3bIBY BEAHKOTO BOMAA
HAPOOB TOB. CTANHHA CbiHbi
COBETCKOTO OTEYECTBA BCTY.

I NAKT 8 HAPOAHOE ONOAYEHHE

Puc. 2 — Mapka
«Haponnoe onomdyenue»

Ha weti xymoxauk HWBan JlybacoB wu300pa3mi
MacCoBYIO0 MoOunm3anuio HaceleHus. CrKET MapKH CXOXK
co cKynsnTypoit Bepst MyxunoM «Pabounii 1 KOJIXO3HUIIAY.
Oto uaes «Ilobexmaromero cor3a», TOIBKO y pabodvero
BUHTOBKA, a Y KPECThSIHKH — CyMKa MEJICECTPBHI.

KcraTu, Tonpko B Mockse B 1941 roay ObL10 co3aaHo
12 nuBU3UNA HAPOTHOTO OMOJYEHUS, Ky/la BCTYMMIN OoJiee
150 TICSIY TOOPOBOJIBIICB.

28 Hos10ps 1942 roxa B quu CTanuHrpaacKkoil OUTBEI
M0 BCEW CTpaHE Ha KOHBEPTaX Pa3MECTUIIUCh IOYTOBBIC
MUHHATIOPHI, TTOCBAIIEHHBIE noBUTram ['epoeB CoBeTCKOro
Coro3a, MaBHIMX CMEPTHIO XPaOpPHIX.

OTKpBIBAET CEpHUIO MOPTPET JieTuuka-uctpedoutens Bukropa Tananuxuna (1918
—1941), coBepiuBIIIero NMepBbIii HOYHOM TapaH B HeOe Hax MockBoit 7 aBrycra 1941

roga (puc.3). 9 asrycra 1941 roma emy ObLIO
npucBoeHo 3Banue ['epos Coserckoro Corosza. K
coxaneHuto, 27 okTsa0ps 1941 roma Bukrtop
Tamanuxud morud B 6010 oxoJ1o [Tomonbcka.
Xynoxkuuk B. bubukoB B oT0OpakeHUU
HOYHOTO TapaHa JOMYyCTWJ OIIMOKY — OH
nu3zoopasmi camoieT Mul — 3, a Hago Ob110 «U —
16». Ha «Mul" — 3» B. Tananuxus netan nocie

Puc. 3 — Mapka ¢ HopTpeToM JIeT4HKa- CBOETO IToJIBUTa B HeOe MOCKBBI.

uctpeourens B. Tananuxuna

Puc. 4 — Mapka ¢ mopTpeToMm JiIeT4nKa
H. TI'acrenno

Ha cnenyromieit Mapke Mbl BUIMM JIETYMKA
Huxomnas actemio (1907-1941) (puc.4).

DOKunax HampaBWI MOJOUTHIA CaMOJIET Ha
TaHKOBYIO KOJOHHY. Ha Mapke Takxke qomyiieHa
ommuobKa: n300pakeH ucrpedurens Ile — 3, a Hamo
OblI0  M300pa3uTh OomOapaupoBmuk J1b-30.
Kpome Toro, He H300pa)xeHbl Ipyrue Trepou —
YWICHBI DKUTIAXKA: IITypMaH AHaTtonui bypleHok,
CTpenok — paauct Anekceir KamuHuH, cTpenok
['puropuit Cxkopoborateiii. Kaxxapiii U3 HUX MOT
MOKUHYTh TOPSIIYI0 MAIIMHY, HO OHU Pa3AeIviIN

cynb0y komauaupa Huxonas ["actenso.
Huxomaro T'acremno 26 utomst 1941 roma Obuio mpucBoeHO 3BaHHEe ['epost

Coserckoro Coro3a, a 4ieHbl SKUNa)xa TOIbKO B 1958 roy mocMepTHO HarpakJIeHbl

opinenamu OTeuecTBeHHOM BOMHEI | cTeneHu.
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Ha Ttperbeit mapke u3 3Toi cepum Mapke XyAokHUK M. JloOpoB m300pa3ui

oJIBMT reHepai-maiiopa JIsBa JloBaropa (1903 — 1941) - kaBanepuiickyio araky (c 14
aBrycra 1o 2 ceHts0ps 1941 rona) (puc.5).

Puc. 5 — Mapka ¢ noptpeTom Puc. 6 — Mapka, nocBsileHHas
reHepan-maropa JI. Jloparopa noaBury A. Yekanuna

CoBeTrckue KaBajaepucThl, yrayousmuch Ha 100 kM B ThUT Bpara, YHUUTOXUIH
OoJee MBYX ThICSY HEMEIKUX coyijiaT u oduiepos, okoio 200 mammuH. 11 nexabps
1941 roma ot myneBoro paHeHusi reHepai—maiiop Jlosatop moru6. Ero moptpet
yBeKOBeYeH Ha mapke 1941 roaa.

YeTBepTas MapKa MOCBSIIEHA TOABUTY 16 — JIETHErO pa3BeIuyMKa—I10IPbIBHUKA
orpsaa «IlepemoBoit» mnaptu3ana Aunekcanapa Yekammna (1925-1941) (pwuc.6).
dammucTel Ka3HuiIu ero 6 HosOpsa 1941 roga. IlocMepTHO eMy NMPUCBOCHO 3BaHUE
I'epos CoBerckoro Coro3a.

N 3akmrountenbHas, mATasg MapKa CEpUU
['epoeB, mocBsillieHa MOABUTY MNapTU3aHKUA 30U
Kocmonembsiackoit (1923-1941) (puc.7).

28 Hos0ps 1941 roma npu MOMBITKE
noxeusb ceio [erpuieBo 3os1 Obl1a apecToBaHa,
MocJje JUIUTENbHBIX TBITOK 29 Hos0ps 1941 rona
oHa Obula moBemieHa. [lepen cMepThio AEByIIKa

KpukHyna: «Hac aBecTM MWUIMOHOB, BCEX HE
Puc. 7 — Mapka, mocesiuieHHas IIEPEBEILIACTEN. ITocmepTHO 3o4
noasury 3. KoCMOAGMBAHCKOH  KgevonempsiHCKas HAarpax/ieHa 3BaHHeM [epost
Cogerckoro Coro3sa.

C 30 Hos0pst 1942 roga B oOpallleHHE NOCTYNAIOT MapKH, MOCBSLIECHHBIE
MOJIBUTAM COBETCKOTO Hapoja Ha (GpoHTe U B ThULy. OCOOEHHOCTBIO CTAHOBSTCS
MPOMKUCAHHBIEC HA HUX JIO3YHTU.

Hanpumep, «boiubl NpOTUBOTAHKOBOW apTWUIEPUHU B CPAXKEHHUU» U JIO3YHT
BHM3Yy Mapku «CmepTh HeMenkuM okkymantam». (30 HosOps 1942 roma, tupax 5
MUJITHOHOB), «TPYKCHHKH ThUIa B TOCTSIX y (POHTOBHUKOBY» (THpPaX 2 MHUILIMOHA
AK3EMIUISPOB) ¢ Jo3yHroM «llonapku — ppoHTy» 1 «OOMYHIUPOBAHUE ISl BOMHOBY

(1 MHJITMOH 3K3eMIUISIPOB) € JIO3YHIOM Ha Mapke «Bce 1151 ppoHTa — Bee a1t mooeas».
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B despane — mae 1943 rona npoaoikaeT uzaaBaTbes cepusi Mapok «Bemukas

OtevecTBeHHas BOMHaA»: « BhIHOC paHEHBIX C MO 00s1» (5 MUIIJTMOHOB 3K3EMILISIPOB)
W Mapka, MOCBSIICHHAas NOJABUTY 28 TrBapaeiieB—IaHGMIoBLEB (5 MHUIUIMOHOB
IK3EMIUISIPOB), KoTophie 16 HOs10ps 1941 rona y pazwe3na /lydbocekoBo moag MockBoi
OCTAaHOBHWJIM HEMELIKYI0 TaHKOBYIO aTraky. B uyerwsipexuacoBoM 0010 u3 30TaHKOB
nogowu 18. ®paza nonutpyka Bacumus KnoukoBa «Benukas Poccusi, a orctynarth
HEeKyJla — mo3aau MockBa!» cTajga CUMBOJIOM 3aIIUTHUKOB POIUHBL.

C utonst 1943 rona coBeTcKas MouTa BhITYCKAET CEPUI0 MAPOK C U300paKeHUEM
BOCHHBIX OpACHOB W Menaieil. XynoxxkHuK cepun Aunekcanap Manapycos. Ilo
OILICHKaM (pUJIaTEeNIMCTOB 3TO OblIAa camasi POCKOIIHAsS ceprs U3 BCEX MAapOK BOCHHBIX
JIET.

Hampumep, «Opnen OreuectBeHHON BOMHBD (10 MiH 3K3emMIusapoB), «OpaeH
Anekcannpa Hesckoro» (10 muH. sx3emmuisipoB), «Opaen KytyzoBa» (10 miuH
sK3eMIUIIpoB), «Opnen CyBopoBay (4 MIIH SK3EMILISPOB).

25 wosibps 1943 roma wu3maercs cepusi M3 JIByX MHOTOIBETHBIX MapoK,
MOCBSIIIEHHBIX CO3JaHUI0 aHTUTUTIIEPOBCKON Koanmnuu. Peub uner o Terepanckoi
koH(pepenuuu (28 HosiOpst — 1 gexabps 1943 roma). Mapka, Homunanom 30 xor.,
BBINIOJTHEHA B CEPO—KOPUYHEBBIX TOHAX, HOMUHAJIOM 3 py0. — B YepHO-CUHUX. THUpax
—1 1 0,5 MJIIH. COOTBETCTBEHHO.

Ha mapkax uzo0paxensl rocyaapctBennbie ¢iaru CCCP, Bennkobputanuu u
CHIA. Tekct: «/la 3qpaBcTBYeT 1Modena aHrio-COBETCKO-aMEPUKAHCKOTO BOEHHOTO
coto3a! Cramun». ABTop — I'. Euencros.

[Tocie BOWHBI MapKu CEpUM IO TOJUTUYECKUM COOOpakeHUsIM (B CBS3HU C
HaYyaBIIEHCS XOJIO0IHON BOMHOM) OBLTN U3BATHI U3 TIpoJaxu 10 1976 rona.

27 mapta 1944 rona B oOpailieHre MOCTyIarT Mapku cepun «I'opoaa — repom».
XynoxHuk Anekcanap MaHIpycCoOB:

- «Jlenunrpanackas menanb «3a oOopony Jlenunrpaga»y (Yupexnena 22
nexadps 1942 rona) 2 MITH. 9K3€MILISPOB,;

- «Cranunrpajackas Menanb «3a obopony Cramunrpaga»» (Yupexnena 22
nexadps 1942 rona) 1 MITH. K3eMILISPOB,;

- «Onecca. Menans «3a o6opony Opeccb»y (YupexaeHa 22 mexkadps 1942
rojia) 2 MJH. 3K3eMILISPOB,;

- «CeBacromnonb. Menanb «3a obopony CeBacromosisin» (YupexaeHa 22
nekadps 1942 roxa).

6 amnpens 1944 ronma BeImymieHa Mapka u3 cepun  «l'epom  Benmkon
OtedecTBEHHOM BOWHBDY, IIOCBSIIEHHAs TMOANOJILHONM opraHuzanuu «Mojogas
reapausi». Ha mapke m300pakeHbl 10HbIE TATPHOTHI T. KpacHO0HA, KOTOpBIE ObLIH
CXBa4eHbl M 3Bepcku youTtsl 3umoit 1943 ronma: Oner Komesoii, Cepreii Tronenus,
WBan 3emuyxoB, JIto6oBs LlleBroBa, Yinbaua ['pomosa.

Xynoxuuk — Ban [{ybacos.
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C urons o ceHTsa0ps 1944 rona cepus ['epoer Obla mpoI0HKEHa.

Opmna u3 Mapok nocssiieHa Anekcanapy MarpocoBy (1924 — 1943), kotopslit
23 ¢eBpans 1943 rona y nepesuu Yepnymiku (KanuauHckuit GpoHT) rpyabio 3aKpbLUT
HEMELIKYI0 amOpa3ypy. Tupax 5 MITH. 3K3eMIUTAPOB.

7 nexabps 1944 roma Obin BeImymieH 050K «OcBOoOOXACHUS JIeHMHTpamga OT
(amuctckoit 6iokane» (27 saBaps 1944 rona). Tupaxk 0,3 MITH SK3EMIUISPOB.

B ¢eBpane 1945 r. nononusierca cepusi Mapok «Opnena CCCP», XyaoxKHUKa
Anekcanapa MaHapycoBa.

Opna u3 Mapok nocssieHa «Opaeny [Hodens» (Yupexaen 8 HosiOpst 1943 1.).
Tupax 2 MIIH. 3K3€MILIIPOB.

9 mapra — 21 anpenst 1945 r. BeIIUIM MapKU U TIOYTOBBINA OJIOK, TOCBSIIIICHHBIC
IBYXJIETUIO pa3rpoMa HeMelUKo—(hamucTckux Boick noa CramuHrpaaom (2 gpespais
1943 r.). Opopmurens — B. Knumaiius.

Ha nmxnHeM noste Texer «beccMmepTtHa cnaBa CtanuHrpanal».

1 anpenst 1945 r., nakanyne IloGenpl, u3ngaercs cepust uz 6 Mapok «Benukas
OtedecTBEHHAs! BOMHAY.

Ota cepust mojBepraercs (QuiaTeIucTaMyd CEpPhe3HOM KPUTHKE, OCOOEHHO
JIO3yHI'H, KOTOpbIEe ObUIM YK€ Majo akTyalbHbl. Hanpumep, «boer ¢ rpanaTtoit» c
no3yHrom «Hwu mary Hazaa». Tupax | MuH. 3K3eMIUIAPOB.

15 ampenst 1945 rona TupakoMm 5 MJIH. BBIIYCKAaeTCsl MapKa ¢ U300pakeHHEM
HarpyaHoro 3Haka CoBerckoii reapauu. (Yupexien 21 mas 1942 rona). Astop UBan
Hy6acoB. Kak cuMBOJI BOUHCKOH CIIaBbl BCEX, KTO MPOLIEIN TPYIHbIE JOPOTH BOIMHBL;
T€X, KTO C HUX HE BEPHYJICS.

Takum oOpa3oM Mbl BHJIUM, YTO HECMOTpS Ha BCE TPYJHOCTH BOEHHOI'O
BPEMEHHU, COBETCKOE TOCYAAapCTBO, HAILIO CPEICTBA M BO3MOKHOCTH BBIITYCKATh
Mapkd, a 3Ha4yuT, M[oYTa MO-TpexHeMy paborana. Mapku BpemeH Benukoii
OtedyecTBEHHON BOMHBI OTpa)kall Ba)XKHble BOEHHBIE COOBITHS, a TaKKe
YBEKOBEUMBAIN MNaMATh MOTHOLIUX I'epoeB, MOCMEPTHO HArpaKICHHBIX 3BaHUEM
I'epost Coetrckoro Coto3a. He 3a0b1mu Xy10KHUKHA OTOOPa3UTh CIOKETHl HA MapKax,
NoCBsilIeHHbIe BKIaxy B [loOeny TpyKEHUKOB ThlJIa U aHTUTUTIEPOBCKON KOAIHULIUU.

Mapku MoOMIH30BaIM, MpU3bIBATM K 00pbOe. OHM OBUIM YacThIO KOMILIEKCA
HMCTOYHUKOB, BHECIIIMX BKJIaJ B 0JIHY OoJibinyto [ToOemy.

Cnucok qureparypsbi:
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cB3bY, 1980. — 80c.

3. JleButac N.5. U cepbe3Ho U Kypbe3HO: ¢uiarenrcTuyeckuil kaneinockon/ M.4.
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PA3SJIEJI II. ®PUJTIOJIOI'MYECKOE HAITPABJIEHUE

HYTEBOJAUTEJID 11O POAHOMY KPAIO
NATIVE LAND GUIDE

H.A. KosecoBa,

oOyyarormasicst 2 Kypca npodeccun
43.01.09 IloBap, koHIUTED.
Pykosoaurens: H.I1. [lnmikuHa,
npenojasarens ['AIIOY AO «AIIT»

I chose this topic because | would like to tell you more about these interesting
places in our North and | think | could be in the role of a guide.

DTy Temy s BbIOpalia IOTOMY UYTO MHE XOTEJIOCh OBl BaM 0OJIbIIe pacckazath 00
9THUX HMHTCPCCHBIX MCCTAaX y HAaC Ha CeBepe, " 41, Aymaro, CMOrIijia OBl ITOOLITH B PO
DKCKYpPCOBOJIA.

First of all I advise you to visit Golubinskiy Proval.

B nepByto ouepenb, s COBETYIO BaM NoceTUTh [ omyouHckuii mpoai (pucl).

Ice formations and water-mechanical
sediments are characteristic of the Golubinskiy
cave. lIce formations were formed in the
® supercooled part of the cave entrance. During
the year ice crystals, ice and frost are born here.
There are ice-floes of many years. Bats spend
the winter in a cave. They live in their warm
parts, in cracks and hard-to-reach places. They
can only be seen carefully exploring the cave.
Puc. 1 - I'onybunckuii nposa Jlensiupie  oOpazoBaHWsi U BOJHO-

MEXAHUYECKUE OTJIOKECHUS XapaKTEPHbI IS
INomyObunckoit nemiepsl. JleasHbie oOpa3oBaHUsI MOSIBUIMCH B MEPEOXJIAXKIECHHOU
4acTH BXOJIa B IelIepy. B TeueHune roga 31€ch pOKIAOTCS JIEASHBIE KPUCTAIUIBL, JIE]T
1 MOpo3. EcTh MHOTOJIETHUE JIbAUHBL. JIETydre MBIIIM TPOBOAAT 3UMYy B nieniepe. OHu
KHUBYT B CBOMX TEIUIBIX MECTAX, B TPEUIMHAX U TPYAHOAOCTYIHBIX MecTaX. X MOKHO
YBHUJETH TOJBKO IIPU TIIATEIIBHOM HCCIIEIOBAHUU NELIEPHI.

Then we can go to Kenozersky National Park.
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3areM, MBI MOXKEM OTIPABUTHCA B

Kenoszepckuit HanonanbHbii mapk (puc.2).

This is an ideal place that every
Russian should visit at least once, with
children, and a couple more times with
foreigners. Qualitatively, tastefully
== decorated guest houses, restored wooden
chapels with unique «heavens». Forests,

lakes, boats.
Puc. 2- Kenozepckuii Hannonaneusiii [1apk. 10
Yacosus Hukonas Yynoropiia

e ;—‘h ’“

HACAJIbHOC MCCTO, KOTOpPOC
Ka)KI[Hﬁ POCCHUAHNH OOJIKCH ITOCCTUTDL XOTSA

Obl OJTMH pa3 ¢ ACTbMHU U €IIe Mapy pa3 ¢ uHocTpaHiamu. KauectBeHHO, O BKycoM
O(i)OpMJ'IeHHBIe IOCTCBBIC O0Ma, OTPCCTABPpUPOBAHHBLIC ICPCBAHHBLIC YaCOBHHU C
YHUKaJIbHBIMH «HebecamMmy. Heca, 03¢€pa, JOIAKH.

Another attraction is Spaso-Preobrazhenskiy Solovetsky monastery.

Crnenyromas foctornpumMedaTesbHOCTh - Criaco-IIpeoOpaskenckuit ConoBenkuit
MOHACTBIPB (puc.3).
L B | The Solovetsky Monastery in Russian
> numismatics is not accidental — it has a rich
sometimes bloody history. It has been
~ successed to be a prison and a camp of

| special purpose.

ConoBeuKkuil MOHACTBIPb B PYCCKOM
HYMHU3MAaTHUKE HE CIIy4aeH — y Hero oboraras,
nopoi kposapas uctopusi. OH ObLT yCHIEIIHO

y MpeBpallieH B TIOPbMY U Jarepb 0co0oro
Puc. 3- Cnaco-IIpeobpaskeHckuit

ConoBenkuii MOHaCThIPb Ha3HAYCHUA.

| would like to show you Malye
Korely.

A xotena Ob1 moka3ate Bam Manbie Kopensi (puc.4).

Malye Korely is actually the only
place where you can plunge into the
unforgettable atmosphere of the former
North.

Mansie Kopensl — dakTruuecku
CANHCTBCHHOC MCCTO, rac MOYXKHO
OKYHYTbCSI B He3a0bIBaeMylo atMocdepy
osiBiiero Cesepa.

We can go to Arkhangelskiy
Gostinyy Dvor too.

Puc. 4 - Mansie Kopeinbt
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Mpb1 MOkeM TToceTuTh ApxaHreiabckue ['ocTunbie 1BOpHI (puc.S).

Arkhangelsk Gostinyy Dvor is one
of the few unique monuments of Russian
stone architecture of the second half of the
XVII century that have survived in Russia.

Apxanrensckue ['octunbie J[BOpbl
ABJISIFOTCS.  OJHMUM W3  HEMHOIHX
YHUKQJIBHBIX ~ NAMSATHUKOB  PYCCKOTO
KAMEHHOI'0 30/14€CTBA BTOPOU MOJIOBUHBI
XVII Beka, coxpanusluxcs B Poccuu.

Also, we will be able to visit
interesting places, such as the «Eco-Park: Bear's Edge», «Holy Trinity Antonievo
Siyskiy mens monastery», «Solyanoy Fontan», «Malinovka» and «Historical
Arkhitectucal and Art-museum in Kargopol».

Tak ke Bbl MOXKETE NOCETUTh TAKHE HHTEPECHBIE MECTa KakK «IKO-MapK:
Mensexuit Kpait» (puc.6), «Cssito-Tpounkuii AHTOHHEBO-CHICKUN MYKCKOM
MOHACTHIpb» (puc.7), «Consinoit @oHTan», «ManunoBka» (puc.8) u «Kapromosabckuit

Puc. 5 - ApxaHreiabCcKue roCTUHBIE ABOPHI

Puc. 7 - AHTOHNEBO-CHICKUI MYKXCKOU
MOHACTBIPb

Puc. 6 - Dko-Ilapxk:
Mengexuii Kpaii

Puc. 9 - Kapromnonbckuii HCTOPUKO-
APXUTEKTYPHBINA U XYI0KECTBCHHBIN
My3ei

HMCTOPUKO-apXUTEKTYPHBIN U XY10KECTBEHHBIN My3ei» (puc.9).
What did this topic give me?
Urto nama mue Ta Tema?
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This topic gave me the opportunity to get acquainted with interesting places in

the vicinity of the North and study them in more detail.
DTa TeMa Jdajla MHE BO3MOXHOCTDH Hoz[po6Hee IMO3HAKOMHUTBHCA C HHTCPCCHBIMHA
MecTaMH B OKpecTHOCTsAX CeBepa U moJipodHee UX U3yUHUTh.

Cnmcoxk JurepaTyphl:
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PA3JIEJI I11. ECTECTBEHHO-HAYYHOE HAITPABJIEHUE

MATEMATHYECKHUE COPU3MbI

FO.U. Kopeanna,

obyuaromasics 2 Kypca npodeccun
43.01.09 IloBap, koHIUTED.
PykoBoautens: B.®. Xaproiiena,
npenoaasatens [AIIOY AO «AIIT»

B maTematnueckux BoIpocax Helb3s MpeHeOperaTh gaxe
CaMbIMU MEJIKUMHU OIITUOKAMM.
H. HeroTon

HaBepHoe, KakJIblil YeJIOBEK XOTh pa3 B XKU3HU cibllian ¢pa3y: «JlBaxabl 1Ba
paBHO mATHW» WM «JIBa paBHO Tpem». UTo oHM 0003HaudaroT? KTO MX BBIIyman?
NMeroT 11 OHM KaKoe-HUOY b JIOTHYECKOE O0BSICHEHUE WUJTU KE ATO JIUIIb BHIMBICEN?
YTOoOBI OTBETUTH HA 3TU U OJJOOHBIE UM BOIIPOCHI, MbI B CBOEH pabOTE paccMaTpUBaEM
MaTeMaTHYECKUE COPU3MBI.

Marematnueckuii copusm — yIUBUTEIBHOE YTBEP)KICHHUE, B JOKA3aTEIIbCTBE
KOTOPOTO KPOIOTCSI HE3aMETHbIE, a M0A4Yac U I0BOJIbLHO TOHKHE onOKuU. [loaTomy Ham
NPEJICTaBISIETCSl aKTyaJbHBIM HM3ydy€HUE OIIMOOK B copu3Max, MOTOMY YTO HX
MMOHUMaHUE BEAET K MOHUMAHUIO MAaTEMATUKH B LI€JIOM, TIOMOTaeT pa3BUBATh JIOTUKY
Y HaBBIKU MPABUIILHOTO MBIIIJICHUSI.

PaboTta oTkpbIBaeT 00y4arOMIMMCSl YHUKAJIbHYIO BO3MOKHOCTh IPOCIEANTH, KaK
MaTeMaTHuecKue co(pu3Mbl IPUYYar0T BHUMATEIbHO U HACTOPOKEHHO MPOABUTATHCS
BIIEPE, TIIATEJIBHO CIASAUTD 32 TOYHOCTBIO (POPMYIUPOBOK, TPABUILHOCTbBIO 3aHCen
U YepTexeH, 3a JOIMyCTUMOCTHIO 0000IICHHIA.

OOHapyXHTh OIIMMOKY — 3TO 3HAYUT OCO3HATh €€, a OCO3HAHWE OIINOKH
MPEeAYNPEXAAET OT €€ MOBTOPEHUS B APYTHMX MATEMATUYECKHUX PACCYKICHUSX.

MpbI BBIIBUHYJIM THUIIOTE3Y: €CJIM HETOYHO 3HATh (DOPMYJIMPOBKU OMPENEIECHUH,
MareMaTtuyeckue (GopMyIibl, MPAaBUJIA U YCIOBHS, IPU KOTOPHIX OHU BBIMIOIHSIIOTCS, a
TaK)Xe HE aHAJIM3UPOBATH ITIOCTPOEHUE YEPTE)KA K TEOMETPUUECKON 3a7a4e, TO MOKHO
MOJIYYUTh abcyplHble  pe3yNbTarThl, IPOTHUBOpEYAILINE OOIIETPUHATHIM
IIPEICTABIICHUSIM,

[ens: co3nanue MUHU COOPHUKA MAaTEMAaTHUYECKUX CO(U3MOB.

3amaun:

1) 03HAKOMHTBCS C MIOHITUIMHU «COPHU3M, «KMATEMATHUECKUH COPU3MY», BUIAMU
MaTeMaTUYECKUX COPU3MOB;

2) oIpeaeauTh CrIoco0bl HAXOXKACHHS OIIMOOK B MAaTEMaTHYECKOM CO(U3ME;
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3) cdopmupoBaTh yYMEHHE HAaXOIUTh OMIMOKM B MaTEeMaTHYECKUX

pacCyXJI€HUAX, pa3BUBaTh YMEHHUS M HABBIKM KPUTUYECKOTO U JIOTUYECKOIO
MBIIIJICHHUS,

4) pacIIpUTh MaTeMaTHICCKHIA KPyro30p.

Co¢usm B mIepeBojie C TPEUYECKOT0 03HAYAET JTOCIOBHO: YJIOBKA, BBIIYMKA WIIH
MacTEepCTBO. DTUM TEPMHUHOM HA3bIBAIOT YTBEPKIACHUE, SBIISIIOLICECS JIOKHBIM, HO HE
JIMIIICHHBIM 3JIEMEHTA JIOTUKH, 3a CUYET Yero IMpH MOBEPXHOCTHOM B3IUISIAE HA HETO
KaxeTcst BepHbIM. Co(hu3Mbl OCHOBAaHbBI Ha CO3HATEIILHOM U NPeTHAMEPEHHOM oOMaHe,
HapyUICHUU JIOTHUKH.

Coduszm - mpemHaMepeHHas oimMOKa, coBeplIacMas ¢ IeJIbI0 3almyTaTh
MIPOTUBHUKA U BBIJIATh JIOKHOE CYXJECHUE 3a UCTUHHOE.

Coduzmbl ObLIIN 3aMeUEHBI €1IE B APEBHOCTH, BO BTOPOI mojoBuHE V Beka 10
H.3. B JIpeBHeii [ pertun pazButre HCKYCCTBA BEACHUS JUCKYCCUI HEPEIKO MTPUBOIUIIO
K M300pETCHUI0 XUTPOYMHBIX JOKa3aTEIhCTB HEBEPHBIX yTBepxkAcHUU. Takue
JI0OKa3aTeIbCTBA Ha3bIBAIOTCS CcO(PHU3MaMH, IOCKOJBKY HX 4YacTO HCIOJIb30BaIN
coUCTHI - TpyMIa JpeBHETpeuecKuX PuiaocodoB, TOCTUTIITNX OOJIBIIIOTO HCKYCCTBA B
JIOTHKE.

Coducts - 3T0 MyzIpenbl «0co00ro poja», KOTOPbIX UCTUHA HE UHTEPECOBaIA.
OHu ObUTH, KaK MPABUIIO, IJIATHBIMU «YUUTEIISIMU MYAPOCTH.

Y 6enuTenbHOCTh 10BOJIOB SIBJISIETCS] BCETO JIMIIThL MACKUPOBKOM ISl TOTUYECKOM
OIMMOKH, KOTOpas B KaXJIOM CO(HCTCKOM YTBEPKACHUH, OCCCIIOPHO, €CTh. DTO
MTOPOJIUIIO MHOTOYHMCIICHHBIC BUABI COU3MOB B pa3HbIX HaykKaX. AHaJIU3 Pa3IMUHbBIX
cohr3MOB B KOHEYHOM HUTOTE CIIOCOOCTBOBAJI Pa3BUTHIO JIOTUKH. B wacTHOCTH, OJTHA
13 KHUT JpeBHErpedeckoro (grrocoda ApucToTessi, KOTOPHIA BIIEPBBIC BBEIT TEPMUH
«codusmy, Tak u HazbiBaeTCs «O cOPUCTUIECKUX OMTPOBEPIKEHUSIX.

PaccmoTpum mMaTeMarrudeckue copu3Mal.

Marematudeckuii codpusM - yIAUBUTEIHHOE YTBEPKACHHUE, B J10KA3aTEIIbLCTBE
KOTOPOTO KPOIOTCS HE3aMETHBIE, a TI0/T9ac U IOBOJILHO TOHKUE OITHOKH.

B maremarnueckux codu3Max dalie BCEro MCIOJB3YIOTCS «3alpeniéHHbIC
NEHUCTBUS» JTUOO HE YYUTBHIBAIOTCS YCIOBUS IMPUMEHHMOCTH TeopeM, (hopMyn wiau
MpaBuI.

Hctopuss maTeMaTWKyd TOJIHA HEOXHUJAAHHBIX M HHTEPECHBIX CO(PU3MOB,
pa3pellleHHe KOTOPhIX TMOpPOM  CIYKWJIO TOJYKOM K HOBBIM  OTKPBITHSIM.
MaremaTtudeckue copu3Mbl NPUYYatOT BHUMATEIHHO U HACTOPOXKEHHO MPOJIBUTATHCS
BIIEpPE]I, TIIATEIHHO CIEAUTH 32 TOYHOCTHIO (DOPMYITMPOBOK, MPABUIILHOCTBIO 3aUCH
YEpTEXKENU, 3a 3aKOHHOCTHIO MaTeMaTH4YECKHUX omnepanui. [Ionck W HaxoxIeHue
omuboK B cou3mMe crmocoOCTBYEeT MOHMMAHUIO MAaTEMaTUKH B I1€JIOM U pa3BUBACT
JIOTUYECKOE MBIIIJICHHE.

Matematuueckue copusMbl AeNATCsS Ha: apudmMeTnuueckue, aaredpandeckue u
r€OMETPUYECKHUE.
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1). Apudmernueckue copu3MBI - 3TO YHCIOBBIC BBIPAKCHUS, HUMEIOIINAEC

HCTOYHOCTH HJIN OHII/I6Ky, HC 3aMCTHYIO C IICPBOIro B3TJIAAA.

[Tpumepl: 5 = 6.
[ToneiTaemcss mokazatb, 4To 5 = 6. C 3TOM IEIBI0 BO3BMEM YHCJIOBOC
TOXICCTBO:

35+10-45=42+ 12 -54.

BriHeceM 001111e MHOKHUTENH JIEBOM U MPABOM paBEHCTBA YacTEH 3a CKOOKH:
5(+2-9)=6(7+2-9).

Paznenum 06e yacTu 3TOro Ha OO MHOKHUTEITb.

[Tomyuum 5 = 6.

B gem ommbka?

OTBeT: Henb3sI yacTh paBeHCTBA AeuTh HAa (7 +2 —9), Takkak 7 +2 -9 =0

[Tpumep2: «JIBaxabl ABa - MATH!».

Bo3pmMeM B KauecTBE HCXOJHOIO COOTHOLIEHHUS CIENYIOIEE OYEBHJIHOE
PaBEHCTBO:

4:4=55

[Tocne BriHECEHHS 32 CKOOKH OOLIEr0 MHOXKHUTEIA U3 KaKI0M 4acTH paBeHCTBA
OyZieM UMETh:

4-(1:1)=5-(1:1)

N

(2:2)(1:1)=5(1:1)

Hakowner, 31as1, uto 1:1=1, u3 cootnomenus 4(1:1)=5(1:1) ycranaBnupaem:
4=5, 2:2=5.

Oter: OmubOka B TOM, YTO paCOpelEIUTENbHBIM 3aKOH YMHOXXECHHS
MIPUMEHSETCS TOJIBKO JIJISl CIIOKEHUS U BBIUUTAHUS: aB + ac = a(B + ¢).

AnreOpanyeckrue cOpU3Mbl - HAMEPEHHO CKPBIThIE OIUIMOKM B YPaBHEHUSIX U
YU CJIOBBIX BBIPAKEHUSIX

[Tpumep 3: 2 > 3.

PaccMoTpum HEpaBEHCTBO!

1/4 > 1/8
Cnenaem crenyrouiee npeodpa3zoBaHue:
(1/4)? > (1/2)®
Bonbiiemy 4ucity COOTBETCTBYET OOJIBIINI Jorapu(m, 3HaYUT:
lg (1/2)% > 1g(1/2)3;
2 1g (1/2) >3 1g(1/2)

[Mocne cokparienus Ha Ig (1/2) umeem 2 > 3

B dem ommbka?

OtBeT: OmmOKa B TOM, 4TO IpH cokparmieHuu Ha |g (1/2) He ObLT U3MEHEH 3HaK,

tak kKak |g (1/2) ecTh unciio oTpUIATEIBHOE.
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[Tpumep 4: Besikoe unciio paBHO CBOEMY YJIBOGHHOMY 3HAUEHHUIO.

2_2=92_52

3anuiieM 04eBUIHOE JIJIS JIFOOOTO Yucia a TOXAECTBO a
BriHeceM a B IEBOM 4acTH 3a CKOOKY, a IPaBYIO YaCTh Pa3JIOAKUM Ha MHOKUATEIU
1o ¢popMyIie pa3HOCTH KBAAPATOB, TIOTYIHM:
a(a-a)=(ata)a-a)
Pa3nenuB 00e yactu Ha (a — a), HOJIyYUM:
a=ata, uama=2a.
WTak, BCsIKOE YMCIIO paBHO CBOEMY YJIBOEHHOMY 3HAUEHHIO.
B uem ommoOka?
OTBeT: HA HOJIb JICJUTh HEJb3s
2). T'eomerpudueckre COPU3MBI — 3TO YMO3AKIIOUCHHS WM PaCCYXICHHS,
O0OOCHOBBIBAIOIINE  KaKylO-HHOyAb  3aBEJOMYIO  HEJNemocTh, abcypa  wiu
MIPOTUBOPEUYMBOE YTBEP)KICHUE, CBA3AHHOE C TCOMETPUYECKUMH (Qurypamu Hu
NEUCTBUSIMU HAJl HUMH.
[Tpumep5: HoBoe nokazarenscTBO TeopeMsl [udaropa.
Bo3bMeM IpSMOYTOJIBHBIN TPEYTOJbHHUK C KaTeTaMu a U D, TUIIOTEHY30H ¢ U
OCTPBIM YIJIOM L, TPOTHUBOJIEXKAILIEMY KaTETy a.
Nwmeem:
a=csina,b=ccosa,
OTKyJa
a?=c?sin® o, b?=c? cos® a.
[IpocymMMHpOBaB MO YacCTSIM 3TH PABEHCTBA, MOJIy4aeM:
a? + b? = ¢? (sin? o + cos? o).
Ho sin? o + cos? oo =1 u mosTomy a2 + b? =1
B uem ommbka?
Otset: Ommbku 31echk HeT. Ho opmyia Sin? o + €0S? oo =1 cama BBIBOAUTCS Ha
ocHoBaHuM Teopemsl [Tudaropa
[Tpumep 6: «M3 ToukM HA MPSAMYIO MOXXHO OMYCTUTH JBAa MEPIECHAUKYJISIPA
(puc.1).
[TombITaeMcst  «J10Ka3aTh», 4YTO 4YEpe3 TOUKY,
JEXKANIyl0 BHE NPSAMOW, K ITOW MNPAMOU MOXKHO
IpOBECTH JBa nepneHgukyiasapa. C 3TOW LEIbIo
Bo3bMeM TpeyroidbHUK ABC. Ha croponax AB u BC
S = ATOTO TPEYroJibHUKa, KaK Ha JAHaMeTpax, MOCTPOUM
HNOJIYOKPYKHOCTH. IIycTh 3TH  MOTYyOKPY>KHOCTH
Puc. 1 — Yeprex k mpumepy 6 11€pecekarorcs co cropoHod AC B toukax E m D.
Coenunum Touku E u D npsimbiMu ¢ Toukoii B.

Yraet AEB u BDC mnpsiMble, Kak BOMCaHbl, ONMHUPAIOIIMECS HA JIAAMETP.
CnenosarenbHo, BE nepnenaukynspaa AC u BD nepniennukyinsapaa AC. Yepes Touky
B npoxoasaT nBa nepneHaukyssapa Kk npsmon AC.
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B yem ommoOka?

OtBet: PaccyxeHus onupaaich Ha OMTMOOYHBIN YepTek. B 1eHCTBUTENHFHOCTH
MOJIyOKPY>KHOCTH niepecekarorcst co cropoHoit AC B oHoM Touke, T.€. BE coBnamaer
cBD.

K tunuusbIM omrOkaM B MaTeMaTHYeCKUX COPU3Max OTHOCATCS:

- nenenwne Ha 0;

- HETIPAaBUJIbHBIE BHIBOJIBI U3 PABEHCTBA JIPOOEH;

- HEMPaBUJIbHOE M3BJICYEHUE KBAPATHOTO KOPHS U3 KBAAPaTa BBIPAKECHUS;

- HApYLIEHUSI IPABUJI ICUCTBUSI C UMEHOBAHHBIMU BEJIMUYNHAMH;

- TpoOBeleHHE TNpeoOpa3oBaHUN HAJl MaTeMaTHYECKUMU OOBEKTaMH, HE
MMEIOIIUMH CMBICTIA,;

- HEpaBHOCWJIBHBIN IEPEX0]I OT OAHOTO HEPABEHCTBA K APYTOMY;

- BBIBO/IbI M BBIYMCJIEHHS 10 HEBEPHO BBINOJIHEHHBIM YEpPTEXKaM.

HcTtopuueckue cBeieHus: 0 COPUCTHKE U corcTax MOMOTIIM HaM pa3o0parbes,
OTKyJla K€ BCe-TaKM Hadajlach ucrtopus codusmoB. HauaB mccienoBaHue B 3TOU
o0JacTy, Mbl IOHSUIM, YTO COPHUCTUKA - 3TO 1IeNast HayKa, a MaTeMaTHIECKHE COPU3MBI
- 9TO JIMILIb YacTh OOJIBIIOrO TEYECHHUS.

Ha npumepe coduszmoB, KOTOpbIE Mbl pa300palii, MOKHO BUJIETh, YTO B HUX
CKPBIBAIOTCS HE3aMETHBIE U MMOAYaC TOHKHE OIIHOKH.

3nameHuThlid pycckuil ¢usmonor W.II. IlaBnoB roBopui, 4TO «IPaBHIBHO
MOHSTAast OIIUOKA — 3TO IMYTh K OTKPBITHIOM.

['unoTe3a, KOTOPYIO MBI CTaBUJIM B Hayase paboThl OITBEPANUIIACS.

Maremaruueckue CcO(QU3Mbl 3aCTaBISIIOT BHUMATEIIbHO M HACTOPOXKEHHO
NpOABUTATbCA BIEpPENA, TIIATEIBHO CIEIUTh 3a TOYHOCTHIO (HOPMYIHPOBOK,
MPaBUJIBHOCTBIO 3alMCel W 4YepTexkel, 3a JOMyCTUMOCTbIO 0000LIeHuH, 3a
3aKOHHOCTBIO BBIMIOJIHSIEMBIX omnepanuii. Bce 370 Hy:)XHO U MoJe3HO. TOJIBKO OYEHb
CYyXOro 4YelIoOBeKa He MOXET yBJieub MHTepecHbld codpu3Mm. Kak mpusitHo ObIBaer
OOHAPYXUTh OIIMOKY B MaTeMaTHYeCKOM cO(pu3Me M TeM KaK Obl BOCCTAHOBUTH
UCTUHY B ee mpaBax. MaremaTuueckue copu3Mbl MOKa3ald HaM, KaKk BaKHO CTPOTO
co0IIr0AaTh MpaBmiia U GOPMYJIUPOBKH TEOPEM MPH JIOTUYECKUX YMO3ZAKITIOUECHHUSX.

Hawm 6b110 04eHb HHTEPECHO paboTaTh HAJl JaHHOW TeMOH. MBI co3ai MUHH
coopHuK «Co(u3Mbl U3 HAIIMX HIKOJIBHBIX TETPALECHY.

Cnucok aureparypsbl:

1. Apupmernyeckue copusMbl  [3MEKTpoHHBIM  pecypc]. — Pexum  pocryma:
http://sophisms.ucoz.ru/index/arifmeticheskie_sofizmy/0-6 ([lata oopamienus: 23.03.2020)

2. Muxeesa, T.H. Codpusmsl. Anrebpa. ['eomerpus. Tpuronomerpust/T.H. Muxeesa. - 13-
Bo: I'pamoreii, 2007. — 64c.

3. Uepnpmmes, b.C. Codpuctel/b.C. Uepnsimies. — U3a-Bo: KomKnwura, 2015. — 176¢.

4. Oumku ob0yuenuss — Codusmbl [dMeKTpoHHBIH pecypc]. — Pexum gocryma:
http://reshit.ru/sofizm ([lata o6pammenus: 23.03.2020)
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IKCIIEPUMEHTAJIBHOE OIIPEAEJIEHUE YCKOPEHUA

CBOBOJHOI'O MTAJEHUA
H.A. JIsanyumkuH,

oOyyaromuiics 2 Kypca npodeccun
15.01.05 Crapmuk (py4HOH U YACTHYHO
MEXaHU3UPOBAHHOW CBapKHU(HAIJIaBKH)).

A.B. Cu3oB,

oOyyaromuiics 2 Kypca npodeccuu
26.01.13 Bopomnas.

PykoBoautens: Anapeesa H.I.,
npenoaasatens [AIIOY AO «AIIT»

Hamm mnpodeccun «CBapmuk (py4HOM W YaCTUYHO MEXaHU3MPOBAHHOMN
cBapku(HarIaBkn))» U «Bomomas» cBs3aHbl € Pa3IUYHBIMM MEXaHUYECKUMHU
BO3JICHCTBUSIMU Ha MpeaMeThl. Mbl OOHAPYX UJIU, UTO Y Pa3HBIX TEJl pa3HOE BpeMs
najenus. [louemy Tak mpoOUCXOIUT, MbI PEIIWIIA BBISICHUTh HA 3aHATUSIX 110 (PU3HUKE.

Ha ¢usuke ™Mbl m3yunnu temy «Mexanuka». M3 KOTOpoil y3Hamu, 4TO
CYILIECTBYET YCKOPEHUE CBOOOHOTO TaJICHUS.

PaccmoTpeB TeopHuio, Mbl PELIWIM MPOBEPUTh €€ HAa MPAKTUKE C MOMOUIBIO
AKCIEPUMEHTA.

['unore3a uccienoBaHus: €Cl CYIIECTBYET YCKOPEHUE CBOOOTHOTO MaJcHUS,
TO BCE Te€Jla HaXOASAIIMECS HA MOBEPXHOCTH 3€MJIM JIOJKHBI MPUTATUBATHCS K HEU C
OJIMHAKOBBIM YCKOPEHHEM HE 3aBUCHUMO OT YCJIOBHH, B KOTOPHIX HAXOIUTCS TEJIO.

[lens uccnenoBaHus: y3HaTh OOJbIIE MPO YCKOPEHUE CBOOOIHOrO MaJEHUS,
MIPOBECTU PKCIIEPUMEHTHI U Ha OCHOBE HAOJIOICHUH CEeNaTh BHIBOJIBI.

3agauu UCCIEeI0BaHUS:

1) u3yunTh TEOPHIO BOIIPOCA;

2) U3MEPUTH YCKOPEHUE CBOOOTHOTO MaICHHsI HECKOJIBKUMU CITOCO0aMU;

3) npoaHaIM3UPOBATh PE3YJIbTATHI SKCIICPUMEHTA.

OOBeKT uccienoBaHus: OPYCOK Ha HAKJIOHHOM TJIOCKOCTH, MaTeMaTHYECKU
MasITHUK

MeToabl HCcCIIeTOBAHMUS:

1) TeopeTHUECKUI METOI;

2) 1abopaToOpHBI METO/I.

1. Teopusi Bonmpoca

1.1. Uctopusi OTKPBITHSI yCKOPEHUSI CBOOOHOTO TMaICHUS

B JlpeBHen ['penny MexaHWYECKUE IBUKEHUS JIEIUIMCh HA €CTECTBEHHBIE U
HacWJIbCTBEHHBIC. [lafieHre Tena Ha 3eMITI0 CUUTANIOCh €CTECTBEHHBIM JIBUKEHUEM, TO
€CTh 3TO CBOMCTBO Te€JIa CTPEMHUTHCS «K CBOEMY MECTY».

[lepBbIMU, KTO B3sUICA 3a HAy4YHOE OOBSCHEHUE SBJICHUS, KOTOPOE HU3BECTHO
Terephb Kak CBOOOIHOE MajieHne, Obuth aHTu4YHbIe Guocodbl. OHM HE MPOU3BOIUIH
HUKAKUX ONBITOB U AKCIEPUMEHTOB, & MBITAIMCH OXApPAKTEPU30BaTh €r0 C TOUYKH
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3peHust cBoel coOCTBeHHOUN Qunocodckoir cuctembl. COriacHO MPEACTaBICHUIO

Benuuamiero apeBHerpedeckoro gunocoda Apucrorens (384-322 r. 10 H. 3.), TEO
najaeT Ha 3eMJII0 TeM ObICTpee, YeM OOJIbIIIe ero Macca. ApUCTOTENb YTBEPKAAI, UTO
Oosiee TsKeNble Tela MaJaroT Ha 3eMJII0 C OOJNBIIEH CKOPOCTHIO, OOBSICHSS 3TO HE
(UBUYECKUMHU 3aKOHAMH, a JIUIIhL CTPEMJICHHEM BCEX IMPeaIMeTOB BO BceneHHOH K
MOPSIAKY U OPraHU30BAHHOCTH. HUKaKMX SKCIMEPUMEHTANIBHBIX JOKA3aTEIbCTB MpPU
ATOM HE MPOU3BOIUIIOCH, a JAHHOE YTBEPKICHUE BOCIPUHUMAIOCH KaK aKCHoMa. ITO
NpEICTaBIICHUE SIBISUIOCH  PE3YNbTaTOM  KM3HEHHOTO  OIbITa:  HAOJIOJEHUs
MOKa3bIBAJIM, HAMPUMEpP, YTO SIOJIOKM W JIUCThS SO0JOHM TAAAIOT C Pa3IUYHBIMU
ckopoctamu. [loHsATHE yCKOpEHHS B APEBHETPEUECKON (PU3UKE OTCYTCTBOBAJIO.

CpenneBekoBble  (GMIOCO(PHI  TOCTABUIM  TEOPETUUYECKOE  MOJIOKEHHUE
Apucrtotens noa coMmHenure. He uMest BO3MOXXKHOCTH JJOKa3aTh 3TO HA MPAKTUKE, OHU
TE€M HE MeHee ObUIM YBEPEHBI, YTO CKOPOCTh, C KOTOPOH JBHXKYTCA Tena K 3emiie, 0e3
ydeTa BHEIIHETO BO3JICUCTBUS OCTAETCS OJUHAKOBOIA.

BnepBble BBICTYNHJI TPOTHB aBTOPUTETA APHUCTOTENS, YTBEPKIAECHHOTO
[IEPKOBBIO, BEJIMKUN UTATBIHCKUH yueHbid ["anuneo [Nanuneit (1564-1642).

[anmuneit  oTBepr JPEBHETPEUECKYI0  KJIAaCCU(PUKAIMI0 MEXaHUYECKUX
nBI>keHUH. OH BIIEpBbIC BBEJI MOHITUS PABHOMEPHOTO U YCKOPEHHOTO JIBUKEHUN U
Hayaj HUCCIICIOBAHUE MEXAHUYECKOIo JABMKEHHUS MyTEM H3MEPEHUSI PACCTOSHUU U
BpeMeHHu JBIKEeHUS. OnbIThl ["anuiiess ¢ paBHOYCKOPEHHBIM JIBUKEHUEM Teja T10
HaKJIOHHOMW IUIOCKOCTH JI0 CUX TOp MOBTOPSIFOTCS BO BCEX IIKOJIAX MUPA.

Ocoboe BHUMaHue ['anmuieil yaenus 3KCIEepUMEHTATbHOMY HCCIEI0OBAHUIO
CBOOOJTHOTO mMaaeHus Teld. MHPOBYIO HM3BECTHOCTh TMOJYYHJIM €ro OMbITHl Ha
HakJIOHHOM OamrHe B [Tuze. ["anueit Gpocar ¢ GaniHu 0 THOBPEMEHHO 0Ty YHTOBBIN
map u cropyHTOBYr0O O0omOy. Bompeku MHEHUIO ApUCTOTENS, OHU JOCTHUIJIH
MOBEPXHOCTU 3€MJIM MOYTH OJHOBPEMEHHO: OomOa omepeansia map BCEro Ha
HECKOJIbKO JIOMMOB. DTy pasHuily ['anuiiedl oObsSICHUI HaJIUYHEM COMPOTUBIICHUS
Bo3nyxa. Takoe oObsicHeHHE ObUIO TOT/Ia MPUHIUITUAIEHO HOBBIM. J[€710 B TOM, 4TO
co BpemeH [lpeBHer | penun yTBepIHIIOCH CIEIYIOIIEE MPEACTABICHUE O MEXAHU3ME
MepeMENICHHS Te: JBUTAsICh, TEJIO OCTABIISAET 3a COOOM MyCTOTY; MPUPOA Ke OOUTCS
MyCTOTHI (CYIIECTBOBAI JIOKHBIN MPUHIIAI OOSI3HU TYyCTOTHI). Bo3nyx ycTpemisercs
B IIyCTOTY U TOJIKAET Teno. TakuM o0pazoM, CUUTAIOCh, YTO BO3yX HE 3aMEJISET, a,
HaIMpOTHUB, YCKOPSET TeJa.

Hanee N'anuneit ycTpaHu erie 0JHO MHOTOBEKOBOE 3a0my K aeHne. CunuTanoch,
YTO €CJU JIB)KCHUE HE TOJJICPKUBACTCS KaKOW-HUOYIb CHUJION, TO OHO JOJKHO
MPEKPATUTBCA, JaXX€ €CIM HE CYLIECTBYET MNPENATCTBHU. [amnienn BOepBbie
chopmynupoBalt 3akoH nHepIuu. OH yTBEPKAaJl, UTO €CIIM Ha TEJIO IEUCTBYET CUIIA,
TO pe3yJIbTaT €€ JIEUCTBUSA HE 3aBHCUT OT TOTrO, IMOKOUTCS TEJIO WU JIBUXKeTcs. B
cllyyae CBOOOJIHOTO TAJ€HUsI HA TEJIO MOCTOSHHO JEUCTBYET CUJIa MPUTSHKEHUS, U
pe3yabTaThl ATOTO JEHCTBUS HENPEPHIBHO CYMMHUPYIOTCS, MO0 COTJIACHO 3aKOHY
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MHEPIHUH, BbI3BBAHHOC pPa3s ,H€I>'ICTBI/IC COXpPaHACTCA. 910 MNpCACTABJICHUC ABJIIACTCA

OCHOBOM €ro JIOTMYECKOTO TMOCTPOCHMS, MPHUBEILIEr0 K 3aKOHaM CBOOOJHOIO
najgeHus. [ annien, eCTeCTBEHHO, HE MOT TOYHO ONPEACIINTD g, TOCKOJIBKY HE UMEI
cexkyHnomepa. [lecounsie, BOJSHBIE Yachl HIIM N300PETEHHBIE UM Yachl C MASTHUKOM
HE CIOCOOCTBOBAIM TOYHOMY OTCYETY BPEMEHH. Y CKOpEHUE CBOOOJHOTO MaJCHUS
OBLJIO TOCTATOYHO TOYHO OMpeeseHo Jullh [ toirencom B 1660 romy.

UT00OBI TOCTUTHYTH OOJIBIIIEH TOYHOCTH U3MepeHui, ["anuneit uckan crnocoObl
YMEHBIICHUS! CKOPOCTU MAJCHUS. DTO U MNPHUBEJIO €ro K ONbITaM C HAKIOHHOU
MJIOCKOCTBIO.

[anuiieir yMEHBIIAET CKOPOCTh NAJCHUA I[PUMEHEHUEM HAKIOHHOU
IJIOCKOCTH. B 1ocke ObLI cienaH kenoO, BHICTIAHHBIN NIl YMEHBIICHHUSI TPEHUS
neprameHToM. [1o xxeno0y myckasics OTHOJIMPOBAaHHBIN JIATYHHBIHN map. /{11 TouHoro
M3MEpPEHUs BpeMeHH JBrKeHus ['anuneit npuayman cieayromiee. B que 0omnbiioro
COCyJ1a ¢ BOJOM IPOJEIBIBATIOCH OTBEPCTUE, UEPE3 KOTOPOE BBITEKAJIA TOHKASA CTPYs.
OHa Hampapislach B MaJI€HbKUN COCYJ, KOTOPBIM MPEABAPUTEIHHO B3BEUINBAJICS.
IIpoMexxyTOK BpEMEHM M3MEpsJICA IO NpupalieHuro Beca cocyaa! Ilyckas map c
MTOJIOBUHBI, YETBEPTH U T. JI. INIMHBI HAKIIOHHOM IJIOCKOCTH, [ anuieil yCTaHOBHIL, UTO

HpOﬁHCHHBIG, IIyTH OTHOCWJIMCH KaK KBaApaTbl BPECMCHU JABUKCHU.

1.2. Teopernueckrue 000CHOBAHUS

YckopeHne CBOOOIHOTO MAaJeHHsS — YCKOPEHHE, MPHIABAeMOE TEIy CHJION

TSDKECTH, TIPU UCKITIOUCHUH M3 PACCMOTPEHUS IPYTUX CHJI.
YckopeHre CBOOOJHOIO IMMaJICHUS Ha TOBEPXHOCTH 3eMJIM € MOXKET OBITh
KoJjiebaTbest oT 9,78 M/c? Ha skBaTope 10 9,82 M/c? Ha TOJTFOCaX.

CranngapTHoe 3HaueHue cocrapiset g = 9,80666 m/c?. CTanmapTHOE 3HAUCHUE &

OBLIO OIIPENIEIEHO KaK «CPEIHEe» Ha BCe 3eMJle, OHO MMPUMEPHO PAaBHO YCKOPEHUIO
CBOOOJHOTO majaeHud Ha wmmpoTe 45,5° Ha ypoBHe Mops. B npubian3uTenbHbIX

il [Bae-

Puc. 1 — LlentpocTpemurenpHoe
YCKOpeHHUe

pacyérax ero 0ObIYHO MPUHUMAIOT paBHBIM 10 M/c2.
Paccmotpum yckopeHnue cBOOOJHOTO NaIeHUs
Ha 3emuie. DTy BEJIIMUUHY MOXKHO MPEICTaBUTh, KaK
BEKTOPHYIO CyMMY JBYX Cl1araeMbiX:
I'PABUTAILMOHHOIO YCKOPEHUS, BBI3BAHHOIO 3€MHBIM
MPUTSHKEHUEM, U HEHTPOCTPEMUTENBHOTO
YCKOPEHHsI, CBI3aHHOIO C BpalleHueM 3eMIIH.
LeHTpoCcTpeMUTENEHOE YCKOPEHUE SIBISIETCS
CJIEICTBHEM BpAILIEHUs 3€MJIU BOKPYT CBOEH OCH.
VIMEHHO LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
BBI3BAHHOE BpAIllEHUEM 3€MJIM BOKPYT CBOEU OCH,
BHOCHUT HauOOJIbIIUI BKJIaJ B HEMHEPLUUAIbHOCTh

CUCTEMBI OTCYETA, CBA3AHHYIO ¢ 3eMiI€l. B Touke, Haxonsielcs Ha pacCTOSTHUU & OT

OCH BpalllcHHsI, HEHTPOCTPEMUTENBLHOE YCKOPEHHE PAaBHO 2@, TIE€ O — YIIOBas
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CKOPOCTb BpallleHus1 3eMJIH, onpenessieMas BolpaxeHueM o = 2n/T, B KoTopoM T—

BpeMsl OJJHOTO 000pOTa BOKPYT CBOEH ocH, paBHOe /1 3emiind 86164 cekyH bl (puc.l).
[{leHTpOoCTpEMUTENBLHOE YCKOPEHUE HAMPABICHO IO HOPMAJIXA K OCU BpAICHHS
3emim. Ha skBaTope oHO cocrtaBmster 3,39636 cM/c?, mpudeM Ha APYTUX IMMPOTAX
HaIlpaBJIEHUE BEKTOPA €ro HE COBIIAJIAET C HAIIPABJIECHUEM BEKTOpPA rPABUTALUOHHOTO
YCKOPEHMSI, HAIIPABJIEHHOTO K LICHTPY 3E€MJIU.
B cootBeTcTBUU ¢ 3ak0OHOM BcemupHoOro tarotenus,

F=612 (1)

rz !

BCIIMYMWHA I'PAaBUTAIIMOHHOI'O YCKOPCHHUA, BBI3BBAHHOI'O KOCMHWYCCKHUM TCJIIOM, CBA3AaHO
¢ ero maccor M CICOYOIINM COOTHOICHUCM!

M

9= G-, 2)
rne G = 6,67 10 (Hwm?%kr?) — nocrosHHas BCEMUPHOTO TATOTEHUS WIIH
IpaBUTALMOHHAS TOCTOSIHHAS, a I — PacCTOsSHUE OT LEHTpa I'paBUTALIH.

Hctopuueckn macca 3emnn Oblia BIiepBbie omnpenenena ['enpu KaBengumiem,
KOTOPBIN MPOBEI MEPBbIE N3MEPEHHUSI TPABUTAIMOHHON TOCTOSIHHOM.
['paBUTAalIMOHHOE YCKOPEHHE HA BBHICOTE N Hall MOBEPXHOCTHIO 3€MIIM MOXKHO

BBIYUCIIUTSH 10 (hopMmyJie:
M

9= O e ®)

rie M — macca manetsl, a R — e€ paauyc.

2. OcHoBHasi 4acThb. MeToabl ONpeNAeJeHUSA YCKOPEHHsI CBOOOJIHOIO
najaeHust

2.1. N3MepeHnne ycKOpeHHsT CBOOOJTHOIO MaJCHUS MPU JBHKECHUU Tella TIO
HAKJIOHHOM TIOCKOCTH.
O6opynoBaHue:
1) HakJIOHHAS IJIOCKOCTB;

-»>

2) MeTpoBas JIMHEHKa,
3) IuHAMOMETP;
4) cexyHIoMED;
X 5) Opycok.
ConmepkaHve ¥ METOA  BBIIOJHEHHUS

"

Puc.2 — JIBmxeHue Tena mno

B paboTHI.
[Ipn nBWXEHUM Tela MO HAKJIOHHOU
y IJIOCKOCTH Ha TEJO JEUCTBYIOT TPU CHJIBL: CUJIa
HaKJIOHHOH IIJIOCKOCTH
msokectn  (F;), cuma tpenuss (Fr,) u cuia
HopMmaibHOU peakiuu onopsl (N) (puc.2).
Yckopenue ABMKEHUS TEJIa B 3TOM CiIydae onpeensieTcs no popmyre:

a =g (sina - pcosa) (4)
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N3 paBencTBa (4) BhIpazum g:
a

= 5
9 sina—ucosa ( )
yCKOpeHI/IC OIIPCACIIACTCA U3 YPaBHCHUA YCKOPCHHOI'O IBHUKCHUA:

at?

Ho 9¢=0, Torga S= ath,
2S
a = t—z (7)

JInMHa HAKJIOHHOW IUIOCKOCTH ONPEAEISIETCS HEMOCPEACTBEHHO JIMHEUKOM.

VYron a onpeaensgercs us tpeyroiapHuka AABC.

AC
tga = B (8)

[To Tabmuniam bpanuca onpenensem yroia o. Bpems nBukeHUsS omnpeneseTcs

CEKYHJIOMEPOM.

Tak kak K03(1)(1)I/II_II/ICHT TPCHUA 3aBUCUT OT MAaTCpHUajia HAKJOHHOM MJIOCKOCTH U

TCJIa, TO €TI0 MOJKHO OIIPCACIUTD IIPHU PABHOMCPHOM JABHKCHHH I10 T'OPHU30HTAJIN. HJ’IH

ATOrO ¢ IOMOIIBIO TMHAMOMETPA ONPEAEISAEM CHIIY TPEHUS

Fp=p-m-g 9)

F
U= mL‘; — KOO PULHMEHT TPEHHUS

P = mg — Bec Tena (Opycka)
Bec Opycka onpenensieM THHAMOMETPOM.
Bec opycka: P=0,8 H

Cuna tpenus: F,=0,3 H

0.3
_ 93 _ 0375
=0

Jnuaa HaknonHOM miockoctH: CB = 0,84 m
PaccmoTpum 10 aHanoru4Hex BapuaHToB. Pe3ynbTaTel cBegeM B Tadaumy 1.

Tabmuua 1 — Pacuer yckopeHus CBOOOJHOTO MaJeHUsl MPU JBMXKEHHHM Tela o

HAKJIOHHOM TIJIOCKOCTH

1 2 3 4 5 6 7 8 9 10
AC | 0,29 0,37 041 | 0,43 0,5 0,6 0,65 | 0,7 0,71 0,75
AB | 0,79 0,76 0,82 | 0,72 0,68 0,69 0,32 | 0,22 0,45 0,38
tga | 0,367 | 0,487 | 0,5 0,5972 | 0,7353 | 0,8695 | 1,23 | 3,18 1,58 1,973
o 20 26 27 31 36 41 51 72 58 63
sino, | 0,342 | 0,4384 | 0,454 | 0,515 | 0,5878 | 0,6561 | 0,777 | 0,951 | 0,848 | 0,891
cosa | 0,94 0,8988 | 0,891 | 0,8572 | 0,809 | 0,7547 | 0,629 | 0,309 | 0,53 0,454
t 4,1 1,33 1,2 0,95 0,78 0,67 0,56 | 0,46 0,51 0,5
a 0,1 0,95 1,17 | 1,86 2,73 3,7 54 7,9 6,5 6,72
g 9,52 9,5 9,75 | 9,6 9,6 9,9 9,98 | 9,46 10 9,3
952+95+4+975+9,64+96+99+998+9,46+10+9,3 96,61
9eop = = =9,661m/c?

10 10
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2.2. UW3mepeHue yCKOpeHHs  CBOOOJHOTO TAJEHUSI C  ITOMOIIBIO

MaTEMaTHYECKOro MasITHUKA.

O6opynoBaHue:

1)  cekyHmgomep;

2)  MeTpoBas JIMHEHKA,;

3)  mIapuK C OTBEPCTHEM;

4)  HUTH,

5) mratuB ¢ My(TOH U KOJIBIIOM

ConeprkaHre U METO/] BBITTOJTHEHUS PaOOTHI.

MaremaTH4eCKMii MasSTHUK - TIPEACTABIAIONIMNA COOOM MEXaHWYECKYIHO
CHUCTEMY, COCTOSIILYIO U3 MAaTEPUAIBHOM TOUYKM HA KOHIIE HEBECOMOM HEPACTSHKUMOU
HUTH.

CB00OOIHBIE KOJIEOaHUsI COBEPIIAIOTCS MASTHUKOM ITPU OTCYTCTBUU CUJI TPEHUS
M COMPOTHUBIICHUS, 3TU KOJeOaHUs C TCUCHHEM BPEMEHHU 3aTyXaloT. BBIHYKICHHBIC
KoJieOaHUsI HE 3aTyXaloT, TaK KaK Ha MasATHUK BO3JCHCTBYET NEPUOJMYECKAas CHUJIA,
KOMITCHCUPYIOIAsi TOTEPH SHEPTUH.

[Ipy nOpakTUYECKUX H3MEPECHHUSIX MATEMATHUYECKUM MASTHUKOM Ha3bIBalOT
peanbHbIi O0BEKT, pa3MepaMU KOTOPOTO MOXKHO MPEHEeOpeub MO CPaBHEHUIO C
XapaKTepHbBIMU pa3MepaMHu KOJIeOATEIbHOM CUCTEMBI WM PACCTOSTHUEM JI0 TOYKH
HaOmonenus. [Ipu aToM Macca 00bekTa T0JKHA OBITH MHOTO OOJIBIIIE MACCHl HUTH UJTH
Jpyroro IoJiBeca, a caM IOJIBEC HE JIOJKEH MEHSTh CBOEHM JJIMHBI B IIPOIIECCE
KOJICOaHHUH.

[Tepuon konebaHuii MaremaTHdeckoro MasTHuka T, muuHa moaBeca { u
YCKOpPEHHE CBOOOTHOTO IMaJICHHS ( CBSA3aHBI CJICIYIOIINM COOTHOIIICHUEM:

T= 27‘[\/% (10)

DTO COOTHOIIEHHWE B JAaHHOW paboTe UCIMONB3yeTCs IS ONpeaeiIeHUs
YCKOpEHHE CBOOOTHOTO ITaJICHHS.

JI71st 3TOr0 HEOOXOAMMO U3MEPUTH MEPUO U IIMHY ToJiBeca MasiTHUKA. Toraa
13 (GOPMYJIbI MOKHO BBIYHCIUTH YCKOPEHUE CBOOOHOTO MaCHUS:

g =4’ (11)

Xox paboThl:

1. YcraHoBWIM Ha Kparo CTOJIA IITATUB. Y €r0 BEPXHEro KOHIA YKPENWIN IIPU
MOMOUIN MY(THI KOJIBLIO U MOJBECHIIN K HEMY IIapuK Ha HUTH. [1lapuk HaxoquThCs Ha
PacCTOSTHUM 2 CM OT ToJ1a.

2. W3mepwin JUIMHY NIOJIBECA METPOBOM JIMHEUKOA.

3. OTKJIOHWIM MasITHUK OT ITOJIOKEHHS] PABHOBECHS HA 5-8 CM U OTITYCTHUJIH €TO.

4. Nzmepunu Bpems t 20 nmonaHbix Konedanuii (N)

5. PaccumuTanu nepuo koyiedbanuii mo Gpopmysie:
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t
T=-— (12)

6. Berunciunu 3Hauenue gno gopmyse:
g=4r"- (13)

I
2
T .
7. [lony4yeHHbIC pe3yiabTaThl 3aHECIU B TAOIUILY 2!
Ta6numa 2 — Pe3ynbraThl pacueToB

1 2 3 4 5 6 7 8 9 10
t,c 17 22 26 28 40 44 48 o1 52 54
€, M 0,2 0,3 0,4 0,5 1,0 1,2 1,4 1.5 1,6 2,0
T,c 0,85 11 1,3 1,4 2,0 2,2 2,4 2,55 2,6 2,7
g, m/c? 10,9 9,78 9,33 10,06 | 9,86 9,78 19,59 91 9,33 10,8

10,9 4+ 9,78 + 9,33 + 10,06 + 9,86 + 9,78 + 9,59 + 9.1 + 9,33 + 10,8 98,53
gep = 10 ~ 710

BriBoabI

MBI IpOBENM OMBITHI, B PE3YJIbTAaTe KOTOPHIX AKCIIEPUMEHTAILHO OMPEICITNIN
YCKOpEHHE CBOOOJHOTO MajJieHusi Ha 3emiie. DTU OMbITHI €llle Pa3 MOITBEPINIH, YTO
0=9,8m/c?>. TouHOE BBLIYMCIEHHE YCKOPEHHS CBOOOJHOrO MAJEHMs IO3BOJIET
OTPEJIEIUTh MECTOIOJIOKEHHUE Tella HA MECTHOCTH. JlaHHasI BeIMYMHA MPUMEHSETCS
MIpU PEHICHUH 3a/1a4 OINpPEACIICHUs] TPACKTOPUU JABUKEHUS KOCMHUYECKUX OOBEKTOB,
MCKYCCTBEHHBIX CITyTHUKOB 3eMJIM U KOCMHUYECKUX KOpaOei.

3akioueHue

Haia pabota Oblia MHTEpEeCHOU M MTO3HaBaTelbHOU. OHA BBI3BIBAET UHTEPEC K
MPaKTUYECKON JesITeNbHOCTH. [IpoBenéHHbIE WCCIIeIOBAaHUS TOATBEPIUIN, YTO
0=9,8m/c>. B mHamell paboTe INPEACTABICHBI HEKOTOPHIE METONBI HM3MEPEHHS
YCKOpEeHHUs CBOOOMHOTO mazeHus. [lpu wu3MepeHUM 3HAYEHUS YCKOPEHHUS MBI
MO3HAKOMMJICS CO MHOTHMH 3aKOHAMH, TOHATUSMH, SIBICHUSMU (DU3UKHU, KOTOPHIC
pacmpuii 00JaCTh HAIIMX 3HAHWK W ITOTIOJTHUJIN JICKCUKOH HOBBIMH CIIOBAMH.

Mpbl yBHIETH, YTO YMEHHE BBIYUCIIATH YCKOPEHHE CBOOOIHOTO TaiCHUS
MTO3BOJISIET OMPEACIATh MECTOIOJIOKEHUE OOBEKTOB, pa3Mephl IIAHET W JPYTUX
KOCMHYECKUX OOBEKTOB.

Teopernueckuii aHaNM3 JUTEPATYPHBIX HCTOYHUKOB, a TaKXE PE3YJIbTATHI,
MOJIyYCHHBIC MPHU MTPOBEACHUH IKCIIEPUMEHTOB, CBUACTEIBCTBYIOT O MOATBEPKICHUN
TUTIOTE3HI.

3HaHUs, IMOJTYYEHHBIC TPH BBIMOJHCHUW JIAHHOW padOTHI, IMMOMOTYT HaM B
OynymeM TpH HW3YYCHUH IPYTUX 3aKOHOB, KOTOPHIC IIUPOKO HCIOJIB3YIOTCS B
MIPOM3BOJICTBE U B OBITY, MPU OCBOCHHUH CBOCH MPOQ)eCCH CBAPIIMKA U BOA0JIA3A.
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CUMMETPUA. AKTYAJIBHOCTDb U 3HAYEHUE B MUPE

M.A. XaMsJsiliHeH,
oOyuarommuiics 1 Kypca npodeccun
43.01.09 TloBap, koHIUTED.
PykoBogutens: B.®. Xapromiesa,
npenonasarenb [AIIOY AO «AIIT»

[lonatne cummerpun. Mup, B KOTOPOM MBI JKUBEM IIEPENIOTHEH CUMMETPHEM.
CummMmeTpus — 9TO KpacuBO. MBI BUIMM €€ Be3J€. CUJA 3a pyJieM aBTOMOOWJI,
MyTEIIeCTBYs MO CTpaHaM, Mbl OOpailaeM BHUMAaHHWE Ha apXUTEKTYPY, CMOTPUM
(UIIBMBI FUTH, KOT/Ia MIIEeM IS ce0s TIoOMMOoTro yejaoBeka. B Halie BpeMs, HaBepHOeE,
TPYJIHO HaWTH YEJOBEKa, KOTOPBIM HE WMMeN Obl KaKOro-iau0do MpEeACTaBICHHUS O
CHUMMETPHUH.

C cumMeTpuen Mbl BCTpeUaeMcs BE3JIE: B MPUPOJIE, TEXHUKE, UCKYCCTBE, HAYKE.
[TonsiTHE CUMMETPUM TPOXOAUT YEPE3 BCIO MHOTOBEKOBYIO UCTOPUIO YEJIOBEYECKOTO
TBOpYecTBa. [[pUHIIUIIBI CUMMETPUN UTPAIOT BAXXKHYIO POJIb B (PU3UKE U MaTEMAaTHUKE,
XUMUU ¥ OWOJIOTHH, TEXHUKE U apXUTEKTYype, KUBOIUCU U CKYJBITYpPE, MOIUHA U
MYy3bIKE. 3aKOHBI IPUPOJIbI TAKXKE MOJUYUTHIBAIOTCS TPUHIUIIAM CUMMETPHUH.

Uto u3 cebst mpeAcTaBiIsIeT TO OMpeeieHre, Hayka OOBsSBHIA TPOOIeMOn
JABHO PEIICHHOW MW Has3Baja cuMmerpuerd. He Tak MHOTO NOHATHUHA CTajiu
MONMYJISIPHBIMU  Cpa3y BO MHOTHUX OOJIACTSIX 4YEJIOBEYECKOW IKU3HHU, KYJIBTYpHI,
HUCKYCCTBAa U, €CTECTBEHHO, B cdepe HayuyHblXx 3HaHuUM. B mepeBojge ¢
IPEBHETPEYECKOTO - 3TO «COPA3MEPHOCTHY, KCOOTBETCTBUEY.


https://physics.ru/courses/op25part1/content/chapter3/section/.../theory.html
https://ido.tsu.ru/schools/physmat/data/res/molek/uchpos/text/m6_08.htm
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FOBOp}I 0 CUMMCTPHUH, ITOAPA3YMEBACTCA IIPOITOPHUOHAIIBHOCTD, ITIOPAAOYHOCTD,

rapMOHUYHAs KpacoTa. DTO MOHATHE PACTIPOCTPAHEHHO B PUBHUKE, XUMUU U OMOJIOTHH.
Ho B Matematuke 0cOOEHHO.

Besne cummerpus cBsizaHa ¢ KpacoToil. OTCYTCTBHE K€ CHMMETPHHM WIIU
HapyllIeHUE, Ha3bIBACTCA aCUMMETpUel (auccummerpust uin aputmus). Hekpacupo u
He sJneranTHo. KOHEUHO ke, CUMMETPUUM MOTYT OBbITh TaK W TOYHBIMHU, TaK H
MPUOJIM3UTEIBHBIMHU.

CuMMeTpus — 3TO COXPaHEHHUE CBOMCTB PACIOJIOKEHHS AJIEMEHTOB (UTYpPHI
OTHOCHUTENBHO LEHTPA WK OCH CUMMETPHUH B HEU3MEHEHHOM COCTOSIHUM IPU KAKUX -
1100 mpeoOpa3oBaHUSX.

['eoMeTpudeckas CHMMETPHS — 3TO HanbOoJIee M3BECTHBIN TUI CHMMETPHH JIJIS
MHOTHX Jifojiel. Buapl cUMMeETpuid, BO3MOXKHBIX JUIsI TEOMETPHUYECKOTO OOBEKTa,
3aBUCST OT MHOKECTBA JIOCTYMHBIX T€OMETPUUECKUX MPEeoOpa30BaHUIl U TOTO, KaKUe
CBOMCTBa 00BEKTA JIOJDKHBI OCTABATHCSI HEM3MEHHBIMHU I1OCIIE MPEe0Opa3oBaHUsl.

CylecTBYIOT HECKOJIBKO BUJOB TEOMETPUUYECKON CUMMETPHH.

1) 3epkanbHas CUMMETpHs (WM K€ OTPaXKECHHE) - ITO MaTeMaTHUECKOe
MOHSITUE B ONTHUKE OMUCHIBAET COOTHOIIEHHE OOBEKTOB U MX (MHUMBIX) U300paKEHUIN
Mpyu OTpaXXe€HUU B TUIOCKOM 3epkanie (puc.l). IlposBisieTcs BO MHOTHX 3aKOHaX
npupoAsl (B KpucTauiorpapuu, XHMHH,
¢dbuszuke, OMOJOTMH U Tak Jajee, a TaKXKe B
HCKYCCTBE U UCKYCCTBOBEJICHUH).

2) OceBast cumMmetpus (puc.2). durypa
Ha3bIBAETCA CHUMMETPUYHOU OTHOCUTEIBHO

npsSMOil A, eciu ISl KaKJI0W TOYKH (UTYPBI
' CUMMETpUYHAs €Hd TOYKa OTHOCUTEILHO

Puc. 1 - 3epkanpHas cumMMmeTpus y o
NPSIMOM, a TaK)Ke MPUHAJICKUT 3TOU purype.
3) Chepuueckas CUMMETPUS — CUMMETPUYHOCTh OTHOCHUTEIIBHO BpAIICHHIA B
TPEXMEPHOM IPOCTPAHCTBE Ha

POU3BOJIbHBIE YTJIBI.

4) PagmanbHas cuMmMmeTpus — ¢opma
CUMMETPHUH, TMPU KOTOpoH Teno (¢urypa)

COBIAJAaeT caMO C COOOM NpHU BpallCHUU

00BbEKTa BOKPYT OMpPEACICHHON TOUKU WU

Puc. 2 - OceBas cummerpus

IIPSIMOM.

5) BpamarensHas cummeTpus —
TEPMUH, O3HAYAIOIINN CHUMMETPUIO OOBEKTa OTHOCHUTEIHHO BCEX WM HEKOTOPBIX
COOCTBEHHBIX BPAIICHUI M — MEPHOTO ABKIIM0BA IPOCTPAHCTRA.

6) CuMMeTpHsi OTHOCUTEIIBHO TOUKH (IIEHTpaibHast cumMmeTpusi). Touku A nAl
Ha3bIBAIOTCS CHMMETPUYHBIMU OTHOCUTENBHO TOUKH O (1LieHTpa cuMMeTpun ), eciiu O
— cepeauna orpeska AATL.
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CummeTtpust B OUOIOTHH.

Kak 1 ToBOpHIIOCH paHee, CHMMETPHUsi — 3TO KpacoTa. M B AeHCTBUTEILHOCTH
Mbl MOXEM BHJCTh NPHUMEpP CHMMETPUH Ha J>KHBOTHBIX, HACEKOMBIX H IIpodYee.
CnoxHbIE y30pbI Ha KPBUILAX 0200YKH SBISIFOTCS OAHUM M3 IIPUMEPOB JIBYCTOPOHHEH
CUMMETPHH WM JKE KaK Ha3bIBAIOT B OMOJIOTHH — OMtarepaibHas (puc.3).

,.0‘-' -5 -

- oy, *
i, PR

Puc. 4 - Acummerpus

Puc. 3 - bunarepanpnas
CUMMETpUs

OpHako ecTh M Te, KOMy He mnoBe3no. Kpab — ckpumauy — sSipKuid mpumep
acuMmmeTpuu (puc.4).

Tun cummeTpun omnpenenseT He TOJbKO O0Ollee CTpPOEHUE Tena, HO U
BO3MOKHOCTb PAa3BUTHs CHCTEM OpPraHOB JKUBOTHOro. CTpoeHue Tena MHOIUX
MHOTOKJIETOYHBIX OPTaHU3MOB OTpa)KaeT ornpeaenEéHHble (POPMbl CHMMETPHH.

CumMmeTpurs B COBpEMEHHOM MUDE.

CumMmeTpus ACMCTBUTENBHO UTPAET BaXKHEWILYIO poJib B Hamieu >xu3Hu. OHa
HAac OKpY’KaeT MPaKTUYECKH MoBCoAy. Y Korga Mbl CMOTPUM Ha MOJAOOHBIE BEIIH MbI
HE TO, 4TOOBI BOCXHIIAEMCS TaKOW MpPaBUIBHOCTHIO, HO Hac 3TO mpuBiekaer. K
npuMepy, eciu Obl y HayUIHHMKOB Oblla acUMMETpHs, TO HaMm Obl ObUIO KpaiiHe
HEYJTOOHO MX HOCUTD U CIIYIIATh JIIOOUMYIO MY3BIKY

CHuMMeTpHrs UCIIOJIb3YETCS B TEXHUKE, B IPOCKTUPOBAHUM 31aHUM. IcOap3yr0T
JUISl IOCTPOEHHUS UICAIBHOW PAKEThl, KOTOpask HalpaBUTCs B KocMoc. M Tak nanee u

TaK Jajee.
Cummerpus B peJIUruu.
IIpenmnonaraercs, 4To TEHACHLUS JIIOAEH
cuxxu\s: p N\ BUJIETh LE€JIb B CUMMETPHUH, SIBIACTCA
/A OIHOW W3 IPUYMH, NIOYEMY CUMMETpUs

4acTo SIBISIETCS HEOTHEMJIEMOM YacTbhiO
CUMBOJIOB MHUPOBBIX penuruii (puc.S).
Jromu  HAOMIOOAIOT  CHMMETPHUYHYIO

nowrenam IPUPOLY (Takxe BKJIFOYAIOIIYIO
— ACMMMETPHUYHBIA OaJlaHC) COIMATIBLHOTO

KOHOHUMAHCTBO T AKAHHH3M .
B3aUMO/ICHCTBUS B Pa3IMYHBIX

KoHTeKcTaXx. OHU BKIIIOYAIOT OLICHKH

Puc. 5 — Cummerpust B penuruu
B3aNMMHOCTH, OMIIaTHuu, HN3BUHCHUA,
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aualiora, yBaXXCHHMs, CIIPpaBECAJIMBOCTH M MCCTH. CI/IMMCTpI/I‘lele BSaHMOHCﬁCTBHH

[IOCBUIAIOT CUTHAJIBI «MBl OJMHAKOBBIE», & ACUMMETPHUYHBIE B3aUMOICHCTBUS
BBIPAXKAIOT MBICIB «5 OCOOBIH, JIyUIIIe, YEM ThD».

B3aumooTtHomeHuss co CBCPCTHUKAMH CTPOATCS Ha

OCHOBE CHMMETpPHUM, a BJACTHbIE OTHOUICHHS — Ha
ACHMMETPHH.

BurpyBruaHckuil 4eI0BEK.

N3obpaxkenne, co3manHoe JleoHapno na Buxum
npuMepHO B 1490—1492 ropgax kak WIIIOCTpaLUs 1711 KHUTH,
MOCBSIIEHHON TpyJlaM aHTHUYHOTO PHUMCKOTO apXUTEKTOpa

Burpysus (Vitruvius), u momeméHHOe B OJHOM H3 €ro

nHeBHUKOB. Ha HEM wm3o0pakeHa ¢urypa OOHaKEHHOTO

MYKYMHBI B IBYX HaJIO’KCHHBIX O/THA HAa APYT'YIO IIO3UIHAX: C

Puc. 6 — ButpyBuanckuii
YeJI0BEK

pa3BEeAEHHBIMU B CTOPOHBI PyKaMH M HOTaMH, BIIMCAaHHAs B
OKPY’KHOCTb; C pa3BeAEHHBIMU PYKaMHU U CBEAEHHBIMH BMECTE
HOT'aMH, BIIMCaHHAas B KBajipat (puc.6).

PucyHok cam mo cebGe 4acTo HUCMOJb3yeTcs KaK HESBHBIM CHMBOJI BHYTPEHHEH
CHUMMETPUM YEJIOBEUECKOro Tena W, gaiee, Becenennon B nenom. B cooTBeTcTBHM €
CONPOBOJIUTENILHBIMU 3anucsiMu JIeoHap 0, OH OBLT CO3/IaH MJiA OMNpeeTeHUs
MPONOPILIHH (MY>KCKOTO) YEJIOBEUYECKOTO Tea.

Cummetpus Bo Beenennoit.

CumMeTpHs BO BCEJICHHOM - 3TO HE ITPOCTO KpacoTa, HO M 0c00ast MpaBUIILHOCTD,
3aKOHOMEPHOCTb, KOTOpAs YMPABJAET XOJOM MHOTHUX IPOIEcCOB. JIOBOJILHO TPYIHO
0OBSICHUTD, TOYEMY e TakK BBINLI0. CChUIAsICh HAa TEOPUIO OOJIBIIIOTO B3PhIBA, YICHBIC
MBITAIOTCS MPUUTU K BBIBOJY. HO moka 4To 3TO OcTaeTcss TOJBKO (DAHTACTUKOU U
BBICIIIEH KpacoToi (puc.7).

- D ' o Bcé€ uto MBI 3HaEM 1 BUJIUM B TIPUPO/IE:

cdepsl, hpakTanbl, MATHA )KUBOTHBIX, HAIIIM TEJA.
Bc€ 210 moctpoeHo Giarogaps rnepenieTeHuo
CUMMETPHUU ¥ ACUMMETPHUH MUJIJTUAP/IBI JIET HA3a/I.
N 1o cux nop Bcé paboTaeT Mo TeM ke 3aKOHAM.
Jla, cuMMeTpusi IpeKpacHa, HO CTOUT 3HATH,

Puc. 7 — Cummertpus Bo Beenennoit

YTO OHA BBINOJHSAET HE TOJBKO (DYHKIIUIO
MIPUBJIEKATEILHOCTH. HNmenHo onarogaps
CUMMETPUH U aCUMMETPUU MBI C BAMU CYIIIECTBYEM 10 Cel JIEHb.

Cnucok Jqureparypsbi:

1. Ha rpanu 6e3ymust// Kanan «bonbinas Hayka» [31eKTpoHHBIH pecype]. — Pexxum goctyna:
https://www.youtube.com/watch?v=yUBf_T4ZRLY (/lata ooparmenus: 19.03.2020)

2. Cummerpus //Bukunemus  [2nekTpoHHbIM  pecypc]. — Pexum  goctyna:
https://ru.wikipedia.org/wiki/Cummetpus ([lata obpamenus: 19.03.2020)


https://www.youtube.com/watch?v=yUBf_T4ZRLY
https://ru.wikipedia.org/wiki/Симметрия
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3. Taitnbrit cmpicn cummetpun// Kanan «Tommecy [anekTponHsiit pecypc]. — Pesxxum qocryna:
https://www.youtube.com/watch?v=yZdSrZ25j6A ([lara obparienus: 19.03.2020)

HPOBJIEMbBI YTUJIN3AIIUU U ITIEPEPABOTKH OTXOA0B

E. Kyneanna,

oOyJaromasicsi 2 Kypca npodeccun
19.01.04 ITexaps.

Pykosogurens: H.H. ITaxomoBa,
npenogasaresb ['AIIOY AO «AIIT»

Ha nanHbIii MOMEHT B Hallled CTpaHE M OCOOEHHO B IUIOTHO HAacCEIEHHBIX
ropojax, CTOMT IpoOjeMa CAaHUTAPHOU OYMCTKU OT HEMPOMBIIIJIEHHBIX OTXOJOB, a
MMEHHO, TBEPABIX OBITOBBIX OTXO0/0B. J[aHHAs sKoJorMYecKasi mpodjaeMa akTyalibHa
y2K€ MHOTO JIET. PEeryispHoO Ha TOPOACKUX CBAJIIKAX PA3HBIX 110 INIOTHOCTU HACEJIEHUS
rOpOJIOB CKAIUIMBAETCS COTHU TOHH PA3JIMYHOTO BHAA MycCOpa, KOTOPBIA BO BpeMs
pa3oKEHUsT OTPaBIIET IOYBY, BOAY U BO3AyX. llepenosHeHue CBaJlOK T'pO3UT
00pa30BaHUEM HOBBIX, UTO YCYTYOUT U TaK YK€ CEPhE3HYIO SKOJIOTUUECKYIO POOIeMy
Y CYJIUT MOCTENEHHBIM YHUUTOXEHUEM MPUPObl Ha 3emiie. [logpodHee xoTenock Obl
OmnucaTh, Kakue BUIbI OBIBAIOT MycCOpa, a KOHKPETHO OCTAaHOBUTHCS Ha TBEPIBIX
OBITOBBIX OTXO/IaX.

Teepasie ObiToBBIE 0TX016I (TBO) - 3TO HEMPOMBIIIICHHBIH MYCOp, KOTOPBIH
PETYJSIPHO CKAIUTMBAETCS B JIOMaX, MYCOPHBIX KOHTEHHepax, 00OYMHAX JIOpOr
TOPOJICKUX CBajKaX. Tak ke CroJa OTHOCUTCS CaJIOBBIM U YIIMYHBIA MYyCOpP, TAKOM Kak
JIUCTBA, a TAKXKE OTXO/IbI C TPOU3BOICTBEHHBIX KOMMepueckux pupm. Kimaccudukanus
TBEPABIX OBITOBBIX OTXOJI0OB pa30upaeTcs Mo YPOBHIO OMACHOCTH, BUJIaM ITepepadOTKU
U Tak pganee. BBITOBbIE OTXOHBI, KOTOpPBIE PETYJSIPHO NOMNAJAal0T B MYCOPHBIE
KOHTEWHEpPHBI, - 3TO MJIACTUK, Oymara, OCTaTKu MHIIH, KaPTOH, APEBECHUHA, METAIL,
KOCTH, TEKCTHJIb, p€3MHA, KepaMuKa, U Jpyrue OTXoJbl. Tak ke BhIOpachIBAIOTCS
Me0enb, TEXHUKA, CTPOUTEIBHBIN Mycop. bosbiiiast 4acTh 3TOro Mycopa TOKCUYHA ISl
MIPUPOJBI U YETOBEKA.

Bce 3Ti 0TX0/bI BIUSIOT Ha OKPY’KAIOIICIO Cpey, HO OOJIbIlIe BCEX CTPAAAIOT
KUBOTHBIE.

B tabnuie 1 mokazaHo 3a Kakoi MeproJl BpEMEHHU pa3aaratoTcsi OTXO/bl.
Ta6mumna 1 - [lepuon paznoxenus ThO

Marepuan IIepuon pasnoxenus

ITnimeBrle OTXOIEI OkoJ10 MecsIa

I'azeTtnas Oymara 1-3 mecsna



https://www.youtube.com/watch?v=yZdSrZ25j6A

[Iponomxkenne Tadauis! 1
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KapTonnsie kopoOku 3 Mecsna
bymara 1 rox
Hocku 10 ner
Koncepsubie Oanku 10 ner
Crapast 00yBb 10 ner
Ocratku kuprnuya u 6eToHa 100 net

AmomuHueBas ¢osbra

ooitee 100 et

barapeliku 110 ner
ABTOMOOMJIHHBIC ITOKPBIIIKH 120-140 ner
[TnacTukoBBIE OYTHUIKH 180-200 net

AmoMUHUEBbIE OAHKU 500 ner

Crexiio

oosee 1000 ner

He MeHee BaXHBIM NYHKTOM CUMTAETCA COPTHPOBKA TBEPIBIX OBITOBBIX

OTXOJIOB, TaK KaK y MHOTHX OTXOJIOB €CThb cBoWcTBa mepepabotku (puc.l). ThBO

Yro pemator u3 mepepaboTaHHOro Mycopa

>

AT
MR

I'so3ym,
Tyaneruas Gymara,
nosmrpaduyeckasn
NPOAYKINA, YIAKOBKA
(onbra

CrpomresnbHOE MPOU3BOACTBO:
CTEKIIOBATA, TUTHTKA, KHJKOE CTEKI0»,
CTeRI0YepenHIa

Puc.1 - Ilepepadorka THhO

MHKPOOPTaHU3MOB.
Buapl yrunuzanuu oTXo0B.

[Inacruxosas Meﬁe.'lb, RaHLEIAPCRAe
NPHHA/IEAKHOCTH, 0711, Tapa,
CﬂOpTHBHb]ﬁ HHBEHTAPh

TIPOXOISAT
00paboTKy U
CTaJIUIO0 TieperiaBku. Bo MHOTHX

CAaHUTAPHYIO
epexoasIT Ha

CTpaHaxX YyXe JaBHO BBEJCHA
COPTHPOBKA MycOpa I10 €T0 BUIaM

MeTaJumayeckas mocyzua,
AeTatd i aBTOM06H!lﬂ,
ATOMHEHHEBBIE 63"[{“,

u KaTETOpUsIM, qT0
Iy MOJIOKUTEITHLHO BIIUSIET Ha
3KOJIOTHIO.

TBEpbIe OBITOBBIC OTXO/IBI,
KOTOPBIE MOJIOKUTEIBHO
MoABEPraroTcs nepepadoTKe.

[TnmeBrie

YTUJIM3ALMS C TIOMOIIBIO CIIOc00a

OTXO/IBI -
KOMITOCTUPOBAHUS. Ecnu
nospoOHee, TO B OJIaronpusiTHOM
00CTaHOBKE TaKHX BENIECTB Kak
azor, Qochop wm Kamuh HIET

00e3BpeKUBAHUE BPEIHBIX

1) YTunusaius 0TX0I0B IMOCPEACTBOM 3aXOPOHECHHS .
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B Poccun ocHOBHBIM cIocoOom YTHIM3allU OTXOAOB SABJIAIOTCA CBAJIKH,

KOTOPBIX HACUMUTHIBAETCA OOJbIINE OJUHHAIIATH ThHICSY B KOTOPBIX 3aXOPOHEHO
MWITUAPAbLl TOHH Mycopa.

2) KommoctupoBanue.

Dra cucTeMa OCHOBBIBACTCS HAa €CTECTBEHHOM OHMOPA3IOKCHHH TaKUX
OpraHUYECKUX OTXOJOB, Kak TpaBa, JHCTb MU Jpyroe. Tak ke KOMIOCTUPYIOT
NUIIEBbIE OTXO/IbI U HE pa3eiEHHbIe TBEPAbIC OBITOBBIE OTXOIbI.

3) CxuraHue OTXOI0B.

Coxuranue wmycopa MPOU3BOJUTCS KaK OOBIYHBIM CIOCOOOM, Tak W Ha
crenuaibHBIX 3aBojax. JlaHHBIM Mpollecc yTWIM3alMM OTXOJOB Ha CHEIUaIbHBIX
3aBoJax SIBJIETCS 0o0Jiee CI0KHBIM U COBpeMEHHBIM. Tak, Onarojapsi TepMUYECKON
00paboTKke, cokurasi TBEP/bIC OBITOBBIC OTXOJIBI, TIOJYyYAlOT TOILIMBO. Takue 3aBObI
MOTYyT OBITh CKOMOWHHMPOBAHBI C TEIUJIOBBIMU JJIEKTPOCTAHLMSIMU M OCHAIIATh
ANEKTPORHEPTUEN MpU 3TOM Leble ropoja. Ilo MoeMy MHEHHIO, Takue 3aBOJIbI
OOJIBIIIEH CTETIEHU CMOTYT MOMOYb U30aBUTHCSI OT MHOTOYHCIIEHHBIX CBAJIOK, KOTOPBIE
MOPTAT U TaK YXK€E MIOXYI0 3KOJIOTHIO Ha 3eMJIE.

Taxke HE0OXOIMMO paccka3zaTb 00 IKOJOTHYECKOM MpobiieMe CBsS3aHHOU C
yTUJIM3aIuen Mmycopa B ropojie ApxaHrenbcke u ero ooiactu. [To ropoay pazdpocan
MyCOp, aBTOMOOMJIbHBIE MOKPBIIIKHA, MaKeThl, OYTHUIKH, BO JIBOPAaX MOXKHO YBHUJIEThH
MepEeroITHEHHbIE MYCOPHBIE KOHTEHHEPHI. B 1IeHTe ropoja Tak k€ MOXHO 3aMETUTh
pa3pylleHHbIE IEPEBSIHHBIE IOMa, KOTOPbIE 00pa3yroT U3 ce0sl CBAJIKY, U TEM CaMbIM
yCYTyOJISIIOT 3KOJOTHYecKyto mpobiemy. ['opox ToHeT B OosioTe Mycopa, ropojy
HE00XoMMa CHCTeMa YTUJIN3alUK U NTepepadOTKU OTXOOB.

st Toro, 4T0OBI XOTh KaK-TO OOPOTHCS € ATON MpoOJIeMON B BBIXOJIHBIC THU
BOJIOHTEPHI B pa3HbIX pailOHaX ropoja MpoBoAT akiuu «Pasznensii u nomorain». OHu
MIPUHUMAIOT OTCOPTUPOBAHHBIA MYCOP Y KUTEJICH U OTBO3AT €ro MPEAITPUHUMATEIISIM.
PaznensaTe u myckaTh BO BTOPUYHOE MMPOU3BOJICTBO [0 COBPEMEHHBIM KAaHOHAM HY>KHO
Ha OoJblliee KOMMYeCTBO (pakiuity. Ho HUKakue BOJOHTEPHI HE CMOTYT MOMOYb
OJHOM JIMIIb COPTUPOBKOM, HY’KHBI KOMILJICKCHBIE MEPBI.

Taxke B ApXaHrenbCcKe JODKHBI TOSIBUTHCS JBE YCTAHOBKH IO COKMTAHUIO
OTXO0JIOB — MHCHUHEPATOPHI (K COXKAICHUIO, KOT/Ia OHU MOSBATCS HEU3BeCTHO). OnuH
13 HUX NOCTpoAT Ha bpeBenHuke, a Bropon — Ha OctpoBe Kero. OTxonsl oT Hx
NEATEIbHOCTU TUJIAaHUPYETCSl pa3MelllaTh Ha CYIIECTBYIOIIUX MYCOPHBIX IMOJIMTOHAX.
Xouyercs cKa3aTh, 4YTO MPOOJIEMBI ¢ IKOJIOTUEH BO3HUKAIOT TOJIBKO MU3-3a Jtojiel. Bee
JIOIU JISTISATCS HA JiBa THWIIA, OJAHU CTaparOTCS MOMOYb U 3allUTUTh CBOE MPABO Ha
KU3Hb B 9KOJIOTMYHOM, YICTOM TOPO/JIC WU K€ HACEIEHHOM MYHKTE KaK 3TO OBbLIO B
[Muec, a npyrue GecriepeMOHHO TYOST BCE TO, UTO Y HAC €CTh.

Hamu Obll0o TpoBeneHO HEOONBIIOE AHKETUPOBAHHE OOYYaIONUXCS 10
BoIpocaM TpodsieMbl Mycopa. Ompoc npornum 56 oOydaromuxcs B AIIOY AO
«ApXaHTeIbCKUN MOTUTEXHUYECKUN TEXHUKYM).
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b MNPCAJIONKEHDBI CIICAYIOIINEC BOIIPOCHI:

1.Bonnyert i1 Bac mpo6isieMa Mycopa B HacTosIee Bpems?

2.3HaeTe U BBl YTO TaKOE Pa3ZeNbHbII cOOp OTXO0I0B?

3.IlpumeHseTe 1 BBl NPUHIMI Pa3AEIbHOIO cOOpa OTXOI0B B MPOLECCE CBOEH
AKU3ZHENIEATEIbHOCTH?

4.BbI rOTOBBI COOMPATH OTXOBI Pa3AEIbHO?

[Tocne 00pabOTKK pe3ysbTaTOB aHKET BBIACHUIIOCH, YTO MpobiaemMa OBITOBOrO
MyCOpa BOJHYET TOJIbKO 62% 00ydaromuxcsi, 3Hal0T O pa3AesibHOM cOOpe OTXOJ0B-
88%, mpuMEHSIIOT MPUHIMI pa3jesibHOro cobopa orxoaoB -10%, roroBel cobupaTh
OTXOJIbI pa3aenbHO-/1%.

BonbmnHCTBO 00yUaromuxcst He 3a{yMbIBaeTCsl HaJl 3TOW MpoOIEMOii, MHOTHE
HE 3HAJIU O TpoOJieMe C «MOCKOBCKUM MYCOpPOM», TaK Kak 3Ta uMHopManus He
OCBEIIAJIaCh HA TEJIEBUICHUU.

MBpI npejuiaraemM: NOCTaBUTh KOHTEHHEPHI 110 pa3eIeHNI0 Mycopa B KaOUHeTax,
TaK e pa3BeCUTh OPOIIIOPHI U MPOBECTU OEcelbl 0 MyCOPHOI mpolieme.

[TonBoast urtorn o mpodiemMe YTWIM3AUUM Mycopa, XOYeTcs CcKa3aTh, YTO
pelIeHre 3Toi mpoOsieMbl UIET TOJIBKO Yepe3 BHeApeHue cenektuBHoro coopa ThO.
bnaronapss cenekTuBHOMY cOOpy TBEPABIX OBITOBBIX OTXOJOB MbI IOJy4aeM
BTOPHUYHBIE PECYPCHI U TEM CAMBIM COXPaHsEM 3€MHBIE 3aI1achl JIECOB, a TAKXKE Pyy U
[poyue TMoJe3Hble HucKomaemble. JloasaM Hamo 3agyMarbes O OyaylleM Halleu
IJIAHETBI, €CJIM XOTh OJMH YEJIOBEK IOMEHSET CBOM JIypHBIE NPUBBIYKH, HAIPUMED,
IIEPECTAHET MYCOPUTH HA YJIHIIE, TO TOI/Ia TOPOJI CTAHET YMILE, BEb HAUMHATH HAJIO C
HAaC CaMUX.

Cnucok aureparypsl:

1. Kucenés E. Apxanrenbck yromaer B Mycope: kak (CeBep CHpaBisieTcsl ¢ OTXOJaMu
[>nexTponnbiii  pecypc]/E. Kucenes, 0. Tumomun// Mocksa, 2019. — Pexum pocryma:
https://www.tvc.ru/news/show/id/161493 ([Tata obpamienus: 24.03.2020).

2. KimuakoB A.C. Yrum3anus U nepepaboTka TBEPABIX OBITOBBIX OTXOJOB [3JICKTPOHHbII
pecypc]/A.C. Kmunkos, I1.C. Benses //U3n-Bo ®I'BOY BIIO «TI'TY»; Tam6os, 2015. — Pexum
noctyna: https://www.tstu.ru/book/elib/pdf/2015/sokolov-t.pdf (JIata o6pamenus: 24.03.2020)

3. Ileuepckas C. [1. Mycop kak skojoruyeckas mpooiema U Kak mpo0jaemMa BO3SHUKHOBEHHS
[10XKapoB [2nexTpOHHBIN pecypc]/C.I1. ITeuopckas. - Pexum JlocTyna:
https://elibrary.ru/item.asp?id=32529018 (/{ata oopaienus: 24.03.2020)

4. CanoxnukoBa ['.Il. Pa3ngenbHblif cOOp OBITOBBIX OTXOAOB: MpPOOJIEMBI M PpEIICHUS
[>nexktponnsiii  pecypc]/T.I1.  CanoxumkoBa// Ilymmuo; 2003. — Pexum  jpocryma:
https://elibrary.ru/item.asp?id=19622117 (/lata oopamenus: 24.03.2020)

S.1MIepcroouTor M.C. CriocoObl yTHJIM3AIIMU TBEPIBIX OBITOBBIX OTXOJOB [3JEKTPOHHBIN
pecypc]/M.C. [lTepcTrobuToB, B.M. JleGenes. — Pexxum JIOCTYyTIA:
https://cyberleninka.ru/article/n/sposoby-utilizatsii-tverdyh-bytovyh-othodov/viewer ([Tara
obpamenus: 24.03.2020).
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