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1. IEJTA OCBOEHMSI JM CLIUIIJIMHBI (MOZY.J151)

1.1

ConpoTuBiIeHNE MaTEPUAJIOB ABIACTCS OXHUM U3 BAXHEHIIINX Pa3/IesIoB HAYKH O TPOYHOCTH U UMEET L1eJIb 03HAKOMHTH
CTYAEHTOB C IIPOCTBIMH, HO JIOCTATOYHO TOYHBIMHU JUIS IIPAKTUKU METOIAMHU pacyeTa TUIUYHbIX, HanboJiee 4acTo
BCTPEYAIOIIUXCS IEMEHTOB KOHCTPYKIHUI U COOPY>KEHHH Ha IIPOYHOCTb, )KECTKOCTh M YCTOHYNBOCTD, pac4ETHAst CXeMa
KOTOPBIX CBOJHUTCA K OpycCy, IIIACTHHE WIH 000TOUKE.

2. MECTO JUCHHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazpen) OI1: | b1.0.19

3. KOMIIETEHIIMA OB YYAIOHIET'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJINHBI

(MOJYJIST)

OIIK-4 CriocoOeH BBITIONHATE IPOSKTHPOBAHIE M PACYET TPAHCIIOPTHBIX O0BEKTOB B COOTBETCTBHH C TPEOOBaHHAMHI HOPMAaTHBHBIX
JIOKYMEHTOB

OIIK-4.6 OuennBaeT npeneibHOe HAIPSHKEHHO-Ie(hOPMUPOBAHHOE COCTOSIHUE AJIEMEHTOB KOHCTPYKIIUH MAIIHH IIPH IPOBEICHUN
pacyeToOB M MPOSKTHPOBAHHU TEXHHUYECKUX CUCTEM

B pe3syabTare ocBOeHUS IMCUMIJIMHBI (MOAYJIs1) 00y4aIOUIHIACH T0JKEH

3.1 |3narth:
3.1.1 | ocHOBHBIE METO/IbI OLIEHKH CBOWCTB KOHCTPYKIIMOHHBIX MaT€PUANIOB, OCHOBHBIE CIIOCOOBI OAOOpa MaTEPHANIOB AT
MIPOEKTUPYEMBIX JeTaNeil MalllH ¥ CTPOUTENBHBIX KOHCTPYKIHMI
3.2 | Ymers:
3.2.1 | IpoU3BOAUTH OLIEHKY CBOICTB KOHCTPYKIMOHHBIX MaTepPHAOB, TOAOUPATh MaTepHUabl Ul IPOEKTUPYEMbIX AeTanel
MAIlIMH U CTPOUTENIBHBIX KOHCTPYKLUI
3.3 | Binagers:
3.3.1 | MeTonaMu OLICHKH CBOHCTB KOHCTPYKLIMOHHBIX MaTEpHalIoB, CIIOCO0aMH IT0A00pa MaTepHaIOB [UIS IPOCKTHPYEMBIX
JeTareld MallliH U CTPOMTENbHBIX KOHCTPYKIUH
4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MO YJIA)
Kon HaunmeHoBaHue pa3neioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | Ilpumeuanue
3aHATUSA / Kypc
Pazgen 1. BBEJIEHUE
1.1 Ponb comporuBneHns MaTepHuanoB IpH MPOEKTUPOBAHUH 3/1aHUI U COOPYKEHUI], 4 1
HOBBIX BHJIOB MalllUH, MEXaHU3MOB, TPAHCIIOPTHBIX CPEACTB. MecTo Hayku o
COIPOTUBJICHUU MAaTEPUAIIOB CPEAU APYIUX JUCLUILUINH UHKEHEPHOIO LIUKIIA.
Kpatkuii akcKkypc B HCTOPHIO MOSBICHUS U Pa3BUTHS dTOW HAYKH, BEJTUKHE
nmena: ['yk, bepaymnu, Diinep, Cen-Benan, Tumortenko /JIex/
Paznen 2. OCHOBHBIE ITIOHATUSA
2.1 Cxemaru3anus (GopMbI JIEMEHTOB KOHCTPYKIUH: Opyc, 000I0UKa, IaCTHHA. 4 3

BHemrHue Harpysku 1 UX MOJEIHpoBaHUe Npu pacdyeTax. OOBbeMHBIE (MAaCCOBBIE)
U TIOBEPXHOCTHBIE CHJIbI, IOFOHHAS Harpy3Ka, COCpeloTOYEHHAas! CUIa,
COCPEIOTOUEHHBII MOMEHT. J[ONyIIeHUs O CBOMCTBaX MaTepuana:
OIHOPOIHOCTH, U30TPOIHOCTD, YIIPYTOCTh. BHYTpEHHHE CHUIIBI, METOZ CEUCHUI
JUIS OTIpeieTIEHNs] XapaKTePUCTUK BHYTPEHHHUX CUIL. BHyTpeHHHE CUIIOBbIE
(baxTOpHI B cedeHNH Opyca U BX pacdeT IIPU IIOMOIIN METO/Ia CCUSHHH.
HamnpspkeHne kak XapaKTepHUCTHKA HHTCHCHBHOCTH BHYTPEHHUX CHJI BOIH3H
HEKOTOpoi Touku ceueHus HampsikeHue NoaHoe, HopMallbHOE, KacaTelbHOE.
INonsTHE O HANPSKEHHOM COCTOSTHUU B Touke Tena [leopmupyemoe Temo.
INepemernenne Toukn 1ehOPMHUPYEMOro Tela, IIEPEMEIICHIS IO OCSM.
Jluneitnast neopmarys B TOUKE TeNa MO 3aJaHHOMY HarpaBieHuo. JInHeHble
nedopMaIiu 1o ocsiM. YriioBas aedopmanus (yron capura). /Jlex/

Pazgen 3. PACTA/KEHHUE-C/)KATHUE ITPAMOI'O BPYCA




3.1

BHYTpeHHHE CHJIBI U HANPSDKCHHS B MOMEPCYHBIX M HAKITOHHBIX CEYCHHSX.
[MpomonbHble u nonepeynsie Aehopmarmu. 3akoH ['yka. Yiipyrue KOHCTaHThI
Mmarepuana moayis FOHra, koaddunuent [yaccona. Onpeaenenue
MepeMeIICHHUH TIPH PACTSIKEHUU-CxKaTUH Opyca. VIcrbiTaHne MaTepUaioB Ha
pactsbkenue. JluarpaMMbl pacTsDKEHHs ITACTUYHBIX U XPYITKAX MATEPUAJIOB.
MexaHn4ecKie XapaKTepUCTHKH MATEPUAIOB P PACTSHKCHUH: TIPEIeN
TEKy4eCTH, MPeJiell MPOYHOCTH, OTHOCHUTEILHOE OCTATOYHOE YJIMHEHHE TT0CIIe
pa3psiBa. 3aKOH Pa3rpy3KH U MOBTOPHOrO HAarpy:keHus. VcrpiTaHne MAaTEpPUAIOB
Ha ckatie. MexaHU4ecKie XapakTePUCTHKH MaTepHAIIOB [IPU CHKATHH. Pacuersl
Ha MIPOYHOCTH MPH PaCTSUKEHUU-CKaTHH. [ToHsITHE 0 KO pHIIHeHTe 3amaca
MIPOYHOCTH. YCIIOBHE MIPOYHOCTH PH PACTSHKCHUH-CoKATUH. CTaTHYSCKU
HEOIPEICTUMBIE CTEPIKHEBBIE CHCTEMBI. TEMIIEPATYPHbBIE U MOHTAXKHBIE
HanpspkeHus. /Jlex/

32

Pacuer crarnuecku onpeaenumoro 6pyca Ha mpoyHocTs /I1p/

33

PacueT cratuyecku HeomnpeaenuMoro opyca Ha npoaHocTs /IIp/

34

HcnbiTanue Ha pactsokenue /J1a6/

3.5

Ucnerranne Ha cxarne /J1ab/

Pazpea 4. TEOMETPUYECKHUE XAPAKTEPUCTUKHA NONEPEYHBIX
CEYEHMU BPYCA

4.1

CraTtuyeckue MOMCHTbBI, UBMCHCHUC CTATUYCCKUX MOMCHTOB IIPH MapaJlJICJIbHOM
niepeHoce oceil. LleHTp Tshxectn ceuenns. OceBbie M IEHTPOOEIKHBIN MOMEHTHI
WHEpHUU CEUCHUSL, UBMCHCHUE MOMEHTOB MHEPLUU IPU TTapaJICJIbHOM
nepeHoce oceil. MOMEHTBI HHEPITHH IPOCTHIX (GUTYD - IPSAMOYTOJIIEHHKA,
TPCYroJIbHUKA, Kpyra. HN3meHenne MOMEHTOB HWHCPUUH IIPU ITIOBOPOTC oceil.
I'naBHBIE OCH U TJIaBHBIE MOMEHTBI WHCPIUU CCUCHUA. MoMeHTBI UHEPIUN
CIIOKHBIX ceueHuit. /JIex/

4.2

I'eoMeTpuvecKue XapaKTepUCTHKH TUIOCKUX ceueHuit /IIp/

Pazpen 5. KPYYEHUE ITPAMOI'O CTEPKHSA

5.1

HanpsbxenHnoe coctosHue yucToro casura. 3akon ['yka mpu casure. Kpyuenue
Opyca KpPYTJIOro IMonepevyHoro CeUeHNs: BHyTPEHHNE CHIIOBBIC (DaKTOpBHI,
nedopmaryn, kacaTeIbHBIC HAPsDKEHUS. MOMEHT COIPOTHBIEHUS KPYIEHHIO,
JKECTKOCTb IIPU Kpy4eHuH. PacueTsl Ha mpodHOCTh. PacueT yrios noBopora
ceuenuil. Kpyuenue Opyca npsiMOyrojibHOTO IIONEPEYHOTO CEUCHUS.
Pacnipenenenue kacaTenbHbIX HAIIPSXKEHUH 110 ce4eHuI0. PacueT MakcuManbHOro
KacaTeJIbHOr0 HANPSDKEHNUS, PacueT Ha MPOYHOCTD U KECTKOCTh. /JIex/

52

Hcnbrtanne Ha xpyderue /J1ab/

Pazgen 6. U3T'B IPAMbBIX CTEPKHEHN

6.1

OCHOBHBIE THITBI OLIOPHEBIX CBsA3eH M Oanok. BHyTpeHHME CHITOBEIE (haKTOpHI,
BO3HUKaromue mpu u3rude. JuddepeHimansHple 3aBUCUMOCTH MEXITY
N3rudarouM MOMEHTOM, MOIIEPEYHON CHIION M MHTEHCUBHOCTBIO TTOTOHHON
Harpy3ku. Yuctelit u3rub Opyca. ['umoresa miockux cevueHuit u aedopmaniu
IIPOJOJIBHBIX BOJIOKOH. HampsikeHns B MONEPEeYHOM CEYECHHH: TTOJIOKCHHE
HEUTpanbHOI TMHHUHU, pacipesieleHne HAIPsHKEHUH 110 BBICOTE CEYeHH,
MaKCHUMaJIbHOE HaNpsDKEHUE B ceYeHUH. CBsI3b MEKAY KPMBU3HOH HEWTPAIBbHOIO
CJIOS ¥ M3TUOAIOINM MOMEHTOM, JKECTKOCTh Opyca IIpH KpydeHHH. MOMeHT
COMPOTHBIIEHHS U3THOY, pallioHaNbHast (hopMa ceueHHus Ipu u3rude. Yciaosue
mpoyHocTH NpH nusrube. Ilonepeunsiit n3ru6. Pacuer HopManbHBIX HANPSKEHUH
B morriepeyHoM cedeHnn. @opmyna XKypaBckoro aiIst pacueTa KacaTelIbHBIX
HaNpsDKeHUH B TonepeyHoM ceueHnu. nddepeHimaibHoe ypaBHeHHE YIpyron
nuHAM Oanku. YHUBepcaabHOe ypaBHEHUE U30THYTOM ocu Oanku. /JIex/

6.2

IocTpoeHue amop BHYTPEHHHX ycrinid B 6ankax. /Ip/

6.3

Pacuér craTndeckn onpeneaMMbIX 6anok Ha mpouHocTs /I1p/

6.4

Ucnpitanne na n3ru6 /J1ab/

Pazgen 7. OCHOBbBI TEOPUU HAIIPA’)KEHHOI'O 1
JE®OPMHUPOBAHHOI'O COCTOsIHUA




7.1

HarmpskeHHOe cocTosiHIE B TOUKE Tella. KOMIIOHEHTHI HalpsyKeHHOTo
COCTOSIHUS, X 0003Ha4eHHs1. [ J1aBHbIC IUIONIA KU, TIaBHbIC HAIIPSKECHHUSI.
TpexocHoe, ITOCKOe M OJTHOOCHOE HaINpsHKCHHBIE COCTOSHMA. HampspkeHus Ha
HaKIOHHOH momanke. ['paduueckoe n300paskeHNE HANPSKEHHOTO COCTOSHHUS C
nomoltukio kpyroB Mopa. /leopMupoBaHHOE COCTOSIHUE B TOUYKE TeIa.
KommnonenTs! nedopmannu. O0mas IMHEHHAs 3aBUCUMOCTD MEXTY
KOMITOHCHTaMH HAPSDKEHHS ¥ KOMITOHCHTaMH 1e(hOpManiH IJIsi H30TPOITHOTO

tena. O0beMHas nedopmanus. YiaenbHas MOTCHIMATbHAS YHEPrus AehopManu.

VnenbHast SHEprusi K3MEHEHUS] 00beMa U yJIeNIbHAS YHEPT U] H3MEHEHHS
¢dbopmer. /Jlex/

Paznen 8. KPUTEPUU IIVIACTUYHOCTHU U PA3PYILIEHUA

8.1

MexaHHYeCKOe COCTOSIHUE MaTepraa B IPOIecCce MPOIOPIMOHATBHOTO
HarpyxeHus. [IpenenpHoe HanpspkeHHOE cocTostHue. Koaddumuent 3anaca npu

TPECXOCHOM HAINPAKECHHOM COCTOSHUHU. PaBHOOITacHBIC HalPs’)KCHHBIC COCTOSTHUA.

OKBHUBaJEHTHOE HampspkeHue. Kpurepuit miacTHIHOCTH MaKCHMaJIbHBIX
KacaTeIbHBIX HaNpsDKeHUH (TpeThs Teopust mpodHocTH). Kputepuit
IUTACTUYHOCTH SHEPTUH HOPMON3MEHEHHS (YETBEPTAst TEOPHS IIPOYHOCTH).
Kputepuii mnactuunoctr Mopa Juist MaTepHaIoB C Pa3IMYHbIMU IpeAeIaMu
TEKYYEeCTH NP PaCTHKEHUU U cxkaTuu. /Jlew/

Paznen 9. YCTOUMYNBOCTD CKATBIX CTEPKHEHN

9.1

[NonsTHE 00 YCTOWYIMBBIX M HEYCTOMYMBEBIX (hopMax paBHOBecHs. Kpuruueckas
Harpyska. 3ajgaua Jiinepa. BiusHue ycroBull 3aKkpelieHUs: Ha BETUYUHY
Kputuaeckoi cuibl. Ipeaesns npumMeHuMocTd Gpopmyisl Jitnepa. 3aBUCUMOCTh
KPUTHUYECKOTO HAIPSDKEHUSI OT THOKOCTH. PacdeTsl Ha ycTOHYMBOCTD IPH
HaNPSHKEHUAX, IPEBBINIAIONINX IPEAEH IPONopLuoHanbHocTH. PopMyna
SAcunckoro. Pacuer Ha ycTOHYMBOCTB 110 KO3 (DUINCHTY YMEHBIICHHS
JI0ITycKaeMoro HarpsbkeHus. [IpononbHo-nonepedHslid n3rud /Jlex/

9.2

PacuéT cxxaThix cTepkHer Ha ycToituuBocTh /IIp/

9.3

YcroituuBocTh cTepikueit /J1ab/

Paznen 10. IEPEMEINEHNWSA B CTEP’)KHEBOU CUCTEME ITPA
MPOU3BOJIbLHOM HAT'PY3KE

10.1

[MoreHuanbHast SHEPrHsl CTEPIKHS B 00IIEM cliydae Harpyxenus. Teopema
Kactunmmano. MaTerpan Mopa. Beraucnenue uarerpanos Mopa criocobom
Beperarusa u mpu nmomoru Gopmysel Cumicona. Teopema 0 B3aUMHOCTH
padoT ¥ MIPUHITKIT B3aUMHOCTH TiepemenieHnit. /Jlex/

10.2

PacuéT nmuHEHHBIX U YIIIOBBIX NiepeMeneHnid B 6akax /IIp/

10.3

Pacuér MUHENHBIX 1 YIJIOBBIX IepeMelneHnii B Oankax /J1ab/

Pazgen 11. CTATHYECKHW HEONIPEJAEJIUMBIE CTEPKHEBBIE
CUCTEMBI

Pacder craTndeckn HeonpeneTMMbIX Oatok Ha mpogHOCTH /T1p/

11.2

Pacu€r nMHENWHBIX U YTJIOBBIX NEPEMEUICHU B CTAaTMUYECKU HEONPEAETUMBIX
Oankax /J1ab/

Pazgen 12. CJIO’KHOE COITPOTHUBJIEHHUE

12.1

OmnbITHas IpOBEpKa TEOPHUHU Kocoro u3ruda /J1ad/

12.2

Croxnoe conpotusnerue /Cp/

27

Paznen 13. PACUET HA YIAPHYIO HAI'PY3KY

13.1

OnbITHAs POBEPKa TEXHUUYECKOU Teopun yaapa /J1ad/

13.2

IToxroroBka k nekiusiv /Cp/

16

133

[MoaroroBka k npakrudeckuM 3aaatusm /Cp/

16

13.4

IToaroroBka K 1abopaTopHbIM 3ausATHIM /Cp/

32

13.5

Boemonaenune PP /Cp/

17,6




Pasnen 14. KonrakTHas pa6oTa BO BpeMs aTTecTalUH

14.1 Otuer PI'P/KA/ 4 0,4

14.2 Ox3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEePHANbI IS IPOBEICHHS IIPOMEXYTOIHOH aTTeCTAllMH OOYJAIOMINXCSl MPUBEICHEI B MIPHUIOKCHUH K
paboueii mporpaMme TUCIUTUIAHBL.

DOopMBI U BUBI TEKYLIETO KOHTPOJISA MO AUCLUIUIMHE (MOIYINIO), BUABI 3aJaHUM, KDUTEPUU UX OLICHUBAHUS,
pacmpeereHre 0auToB IO BUAAM TEKYIIEro KOHTPOJIS pa3padaThIBAIOTCS MPEIOAaBaTelIeM JUCIUILIHHEI C YIETOM €€ CIICIU(DUKA 1
JIOBOZIATCS IO CBEJICHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpenojaBaTeleM JUCHUIUIMHBI (MOYIsl) B paMKaxX KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOM paboThl 00yyaronmxcs. st pUKCHpoBaHHS PE3yNETATOB TEKYIIETO KOHTPOJIS MOXKET HCIOIB30BAThCS
3UOC.

6. YAEBHO-METOJAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi imreparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTAaBUTENN 3aryaBue Wznarensc On. aapec
TBO, TOX
JI1.1 | Mupomo6os U. H., ConpoTHBICHHE MaTEPUAJIOB: TOCOOUE MO PEIICHUIO 3aa4 CIIb.: http://e.lanbook.com/bog
Anmamertos @. 3., Jlanb,
Kypuusa H. A. 2014
JI1.2 | HapxoB A. B, Illmupo | ConpoTuBIeHNE MaTepHaIoOB: yIeOHUK IS By30B Mocxksa:
I.C. AnbsHc,
2018

6.1.2. lono/IHUTe/IbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TO]1

JI2.1 |JlykesiHoB A. M., ComnpoTHBIICHHE MaTEPHUAIIOB: yueOHOE TOcoOue Tst Mocksa: | https://umczdt.ru/books/
JlyxpsiHOB M. A. OakaaBpoB YMI] o
00pazoBaH
HIO Ha
KEJIEe3HOA
OPOXXHOM
TpaHCIop
Te, 2017

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble TPH 0CYIIeCTBJIEHHU 00Pa30BaTeILHOIO Mpoiecca mo JUCIUTINHE
(Mony.a10)

6.2.1 IlepeveHb JUIEH3HOHHOTO ¥ CBOOOTHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ecTeYeHu s

6.2.1.1 |MS Office

6.2.2 Ilepeyenn npogeccHOHAIBLHBIX 0a3 JAHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpodheccronanbHbie 0a3bl TaHHBIX:

6.2.2.2 | ACIIMXT

6.2.2.3 | TexOkcnept

6.2.2.4 | UadopMalinOHHO-TIOMCKOBBIE CUCTEMBI:

6.2.2.5 | KoHcynbTaHT IL1I0C




6.2.2.6 | 'apant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 | Jlexunonnas ayauropus (50 u Gorree MOCagouHBIX MECT), ayANTOPHS IS IPOBEACHHS PaKTHIeCKUX 3aHATHH (25 1 Oonee
IIOCaJOYHBIX MECT) 000pyaoBaHHBIC yueOHOl Mebenbto,aBe mabopatopuu 1001 u 1002 amst mpoBeneHus 1ab0paTOPHBIX
paboT U HCCIEeI0BATENbCKOH AATEAbHOCTH, COAEpIKaIIHeE:

7.2 | -nBe nabopaTopuu AJisl IPOBEAEHUS TaO0OPaTOPHBIX PabOT U UCCIIEIOBATENBCKOM NesITeTbHOCTH

7.3 | - CTeH HACTECHHBII: HCIIBITAHNE HA KPYYCHUE

7.4 | - yauBepcanbHas ucrelTarenbHas MamuHa YUM -10

7.5 | - yauBepcanbHas ucrneiTatenbHas Mamaa YVM 50

7.6 | - MamuHa 1S KcTIbITaHU Ha Kpyderne KM-50-1

7.7 | - pazpeiBHasg Mamuna P-0,5

7.8 | - HacTonbHas abopaTopHas ycraHoBka TMt 11/14

7.9 | - HacTonbHas maboparopHas ycTaHoBka TMT12

7.10 | - HacTonpHas HabopaTopHas yctaHoBka TMT13

7.11 | - HacTonbHas TabopaTopHas yctaHoBka TMT15

7.12 | - nabopaTopHasi ycTaHOBKa IS SKCIIEp. N3MEPEHHUS HAPsDKCHUH B IBYTaBPOBOI OajIKe MPH YUCTOM H3THOE

7.13 | - mudpoBoit u3MepuTens aehopmanuit

7.14 | - TeH30METpPBHI PHIYAKHBIC

7.15 | - ”HAUKATOPBI YACOBOTO THIIA

7.16 | - HEOrpaHUUCHHBIN JOCTYH K 3IEKTPOHHO-ONOINOTeYHBIM cucTeMaM (depe3 pecypest oudmmorexu Caml YIIC), x

JNIEKTPOHHOI HH(OPMAIIMOHHO-00pa30BaTeNbHO cpene moodle U kK HHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHON CEeTH
«/HTEpHET» B paMKax caMOCTOSITEIBHOM PadOTHl 00y4aroIerocs.




