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1. I_Ie.]'lb H 3aJa4Y1 U3YYCHUSA TUCHUIIJINHDI

VYuebHasg aucHUIUIMHA HeoO0XoauMa [uis TpO(EeCcCHOHATBHON IOATOTOBKH OYyIYIIMX
CIEIHMAJICTOB B 00JaCTU CTPOUTENBCTBA, oOecreunBas X 3HAHUS TEOPETUYECKUMU OCHOBAMU
pazraloOHHON 0€3011aCHOCTH B CTPOUTEILCTBE, IIJIAHUPOBAHUS U IIPOBEJACHUS SKCIIEPUMEHTOB,
oopMIIeHHS TeKCTa HAyYHOU pabOThl U MPUIIOKEHHM K HEM, a TaKKe MOPSAIOK €€ 3alUTHL.

LenssmMu ocBoeHus: AMCUMIUIMHBL «PamuannoHHas O€30MacHOCTh B CTPOUTEIBCTBE»
ABIISIOTCS: TOJArOTOBKA CHEMUAINCTOB K HCIOIb30BAHUIO HAYYHBIX 3HAHUM, MPAKTUYECKOU U
UCCIIEIOBATEIbCKON JIEATETLHOCTH 10 HAYYHBIM MpoOJeMaM pajualioHHONW Oe30MacHOCTH B
CTPOUTEIICTBE.

OcHOBHOM 3aauell M3ydeHUs] AMCUUIUIMHBI SBISETCA: NATh CTYAEHTaM HEOOXOIUMbIE
3HaHHWSA 10 METOJMKAM OLIEHKH paJuallMOHHOW O0OCTaHOBKM B COCTaBE HMH)KEHEPHO-
DKOJIOTMYECKUX  M3bICKAHUIM, MPAaKTUYECKOH  pealu3aluu  CTPOUTENbHBIMM  METOJaMH
HEOOXOJUMBIX  3alIUTHBIX  MEPOINPHUATHI, OCYIIECTBIEHHUS B  XOJle  CTPOMTEIhCTBA
IIPOU3BOJICTBEHHOI'O PaIMalluOHHOIO KOHTPOJIS.

B pesynbpTare ocBoCHHS AUCHUILUIMHBI 00YYarOIIUNCS JOJKEH
3HaTh:

— OCHOBHBIC MOHSTHS HAYYHBIX UCCICAOBAHUN U UX METOA0JIOTUA

— MeTonasl (OPMHUPOBAHUS Y CTYJICHTOB CHUCTEMbl 3HAHMA OO0 OCHOBHBIX JTamax W
OCOOCHHOCTSIX Pa3BUTHS BU3YalIbHBIX CUCTEM PACCEICHHUS,;

— MeTobl POpMUPOBaAHUS Y CTYJACHTOB CUCTEMbI 3HAHUW 00 OCHOBHBIX dTanax u
OCOOEHHOCTSIX Pa3BUTHS BU3YAIbHBIX CUCTEM PACCETICHUS;

—  MeToJbl CHhOPMUPOBAHHUSI IPEACTABICHUIN O TPUPOTHO-TEXHOTEHHBIX KOMIIOHEHTAX
TOPOJICKOM Cpebl;

— BapUAHTHI PACCMOTPEHUSI OCOOEHHOCTH aHTPOIIOTC€HHOT'O BO3CHCTBUS Ha OKPY’KAIOIIYIO
BU3YaJIbHYIO CpENY;

—  CHOCOOBI pacKpBITUS MIPEIMETa, METOAOB U 33a7]a4 SKOJIOTHH OOJBIINX TOPOIOB;

YMmerTh:

— pauMOHAIbHO MJIAHUPOBATH KCIIEPUMEHTAIbHBIE UCCIEAOBAHUS;

- BI)I6I/IpaTB nu peaJ'II/ISOBI)IBaTB MECTOAbI BEACHUS HayLIHI)IX HCCHC}IOB&HI/Iﬁ;

-~ aHAIM3HUPOBATh U 0000IATH PE3yabTAThl UCCIEAOBAHUMA, JOBOAUTH UX JI0 MPAKTUYECKOM
peanu3aiuu;

- ¢dopMynupoBaTh (HU3NKO-MaTEMATHIECKYIO MOCTAHOBKY 3aJ]a4l UCCIIEIOBAHMUS;

- BI)I6I/IpaTB nu peaJ'II/ISOBI)IBaTB MECTOAbI BEACHUS HayLIHI)IX HCCHC}IOB&HI/Iﬁ;

- ¢dopMynupoBaTh (PU3NKO-MATEMATHIECKYIO MOCTAHOBKY 3a7]a4M UCCIIETI0OBAHUS;

- paHI/IOHaJ'II)HO HHaHI/IpOBaTI) BKCHGPI/IMGHTaJII)HI)IS HCCJICa0OBaHUA,

—  aHaAIM3HUPOBATh U 0000IATH PE3yNbTaThl UCCIEAOBAHUN, TOBOJUTH UX O MPAKTHUUECKOM
peanu3anuu

Baagern:

— HaBBIKAMH BBIOOpA METOIOB MPOBEICHUS U PAIMOHATIHFHOTO MJIAHHPOBAHUS HAYIHBIX
HCCIICIOBAHUIM;

— OCHOBHBIMH IMOHATHUAMU HAYIHBIX I/ICCJ'IC,Z[OBaHI/II\/JI n ux MCTOHOHOFHﬁ;
— T0CI€A0BATCIIBHOCTHIO BEACHHA HAYYHBIX HCCHeﬂOBaHHﬁ;

— HaBbIKaMM aHaJIn3a pe3yJIbTaThbl HCCHCHOB&HHﬁ;

— OCHOBHBIMH IMOHATHUAMHU HAYUYHBIX I/ICCJ'Ie)]OBaHI/Iﬁ n Ux MCTOHOHOFHﬁ;

— HaBbIKaMH aHaJIn3a pe3yJIbTaThbl HCCHCHOB&HHﬁ;



— HaBBIKAMHU BI:I60pa METOO0B HpOBeI[eHI/ISI 158 paHI/IOHaJIBHOFO HHaHI/IpOBaHI/IH HayLIHLIX
HCCIICTOBAHUIM;

2. O0opyaoBaHue M MaTePUAJIbI
Jis mpoBeAeHHs] MPAKTHUECKUX 3aHATHH HEOOXOIUMO CIEAYIolIee MaTepHalbHO-
TEXHHYECKOE O0CCIICUeHUE: TEePCOHAIBHBIM KOMITBIOTEP; MPOCKTOP; BO3MOKHOCTHh BBIXO/A B

CCTh I/IHTepHeT JJIA IIOMCKa I10 06p330BaTeJ'II>HBIM caiitaM u nmopTajaM,; HUHTCPAKTHBHAA JTOCKA.

3. HammeHoBaHMe NPAKTHYECKUX PadoOT

Ne
TeMbl HanmeHnoBaHue TeM TUCIMIUIMHBI, ©X KPAaTKOE
O0BeEM yacoB
IUCIHU cojiepKaHue
IUIAHBI
1 Tema 1. Pai0akTMBHOCTB TOPHBIX TIOPOZ M CTPOUTENIBHBIX )
MaTepHaIoB.
9 Tema 2. ®opmupoBaHue 0OTyYyeHUS HACEJICHHS B 2
' 00BbEKTaxX CTPOUTEIHCTBA.
3 Tema 3. HccimemoBaHme MOIMHOCTH O3Bl raMma- 2
' W3ITy4eHUs B TIOMEIICHUSIX.
4 Tema 4. HccimenoBaHue MOIIMHOCTH 03Bl raMma- 2
' M3JIY4CHUS HA TEPPUTOPUSIX.
Wroro 3a 8 cemectp 8
Hroro 8




4. Conep:kaHue NPaKTHYECKUX PadboT

IIpakTnueckas padora Nel
PaanoakTMBHOCTH FOPHBIX MOPO/J U CTPOMTEIbHBIX MATEPHAJIOB.

AKkmyanvrHocms memot
3HaHUE TEOPETUUYECKUX OCHOB PAIMOAKTUBHOCTH, CIIOCOOOB 3alTUTHI OT PaIUALIMH, TTPEACIBHO
JIOTTYCTUMBIX 3HAaUYCHUN paJHaIiiy.

Teopemuueckas uacmeo

Mownocme 003bl eamma-usnyuenuss HA PacCTOSHUM | M OT IOBEPXHOCTH OOBAJIOBKH WIIH
BEPXHEH NOBEPXHOCTU OETOHHBIX IUIUT MOTMJIbHHMKA HE JOJDKHA MpeBblaTh 28 MO3p / yac. Ha
3aI0JIHEHHBIX MOTUJIbHUKAX YCTAaHABIIMBAIOTCS 3HAKU PaJUallMOHHOMN OIaCHOCTH.

[TprbopoM U3MEPSIOT uzsecmmuyio MOuHOCMsb 003bl camma-usayyenus. CornocTapiss NOKa3aHUs
npubopa ¢ M3BECTHOW BEIMYMHOM, ONpEAENsAloT OMMOKYy B MokasaHusxX. Eciau ommbOka
OPEBBIIAET HOPMY, TO IpPU IOMOIIM PEryasTopoB MpuOopa BOCCTAHABIMBAIOT €ro
IPagyupOBKY.

[Ipyu OTCYTCTBUM HPOTEUYEK MOWHOCMbL O003bl 2CAMMA-U3NYYeHuUss TOJDKHA ObITh HE BBIIIE
IIPOEKTHOM.

PaccmoTpensl criocoObl CHUXEHUS MowHocmel 003 eamma-usnyyerus Co-60 oT obopynoBaHus
KOHTYPOB  SIJIEPHBIX pPEaKTOPOB, OKCIIEPHUMEHTAIILHO oOmpeaeieHa uX 3(PPEeKTHBHOCTS,
pe3yibTaTel pa3pabOTOK MOTYT OBbITb pPEKOMEHJOBAaHbl JJIsi IMPUMEHEHHs U  OIBITHO-
IPOMBIIIICHHOTO onpoboBanus Ha ADC.

[TpakTuecku Ha Bceil Teppuropun nesatenbHocTH OAO mowHocms 003bl camma-uznydenus Ha
noBepxHocTH MouBkl He mpeBbimaer 0 10 - 0 15 Mx3B / 4, T.e. paBHa ¢GoHOBOH. Mckiouenne
COCTaBJIAIOT OTJENIbHBbIE YYaCTKU CyXHMX IOJel ucnapeHus u HeOousblue 3arpsizHeHHble BPH
ITHA Ha IOYBE, B OCHOBHOM BOKpYI' ycTheB ckBaxuH. M3 320 ra cyxux nosieil ucrnapeHus
nopsiaka 20 % sABIAIOTCA 3arpsi3HEHHBIMA. MOIIIHOCTD 103bI raMMa-U3JIy4eHHus 31ech paBHa 0 5 -
1 5 Mk3B / 4, ¥ TONBKO B OTJENBHBIX TOUKAX JOCTUTAET 4 - 6 MK3B / 4, KOT/1a TPYHT OTHOCHUTCS K
KaTe€ropuy pauoaKTUBHBIX OTXO/I0B.

Ha paccrosiHuu 1 M OT U3HEIATCIIA MOWHOCMb 003bl 2AMMA-U3/1Y4eHUs HE YUUThIBACTCS.

B XJKO nomxeH OCYIIECTBIATHCS paJuallMOHHBIA KOHTPOIb MOWHOCMU O003bl 2AMMA-
u3IyyeHus, KOHIIEHTPaIMK paJMOaKTUBHBIX I'a30B U a3p030JIel B BO3IyXe MOMELICHUH.

[Tepen morpy3koi pagMOaKTHBHBIX BEIIECTB OTIPABUTENb 0053aH H3MEPUTH MOWHOCMb 003bl
2aMMQa-U3Ny4eHUsKaXI0i M3 YHNAKOBOK M ONPENCNIUTh HUX TPAHCIOPTHYIO KaTeropuio u
MOCJIEAYIOLIUE YCIOBHSI TIEPEBO3KH, a TAK)KE ITPOBEPUTH OTCYTCTBUE 3arpsI3HEHHOCTH HAPYKHBIX
ITOBEPXHOCTEN KOHTEHHEPA U BHEITHUX ITOBEPXHOCTEH HAPYKHBIX YIIAKOBOK.

["a3opa3psaHble CUETYMKM MOTYT OBITh MCIIOJIB30BaHbl U IS U3MEPEHUS MOWHOCMU 003bl
2aMMa-u3nydenusl, Tak Kak KOJIMYECTBO HMITYJIbCOB, BO3HUKAIOIIUX B CUETUYMKAX B EIUHUILY
BPEMEHHM, IPONOPLHUOHAIBHO MOLIHOCTH JO03bl TaMMa-u3JIy4€HHWi, BO3JEHCTBYIOIIEH Ha
cueTyrK. OOBIYHO TaKue CUYETYUKU NMPUMEHSIOT B KAayeCTBE BOCHPHUHUMAIOLIUX YCTPONCTB B
pazuoMeTpax.

B mecre pacnonoxkenus ¢ 3ajaHHbIMH KoopauHatamu ( X V) ompeaemnsieTcs MowHOCms 003bl
BHeuHe20 2amma-usiyyerus P, mpuBeeHHas K MOMEHTY BpeMeHH t rocje Havaia Beiopoca PB.
UccnenoBanuch mnpoObl HEPTH, TIJIACTOBOM BOABI, TPYyHTa, IjlaMa, ObUIM MPOBEACHbI
U3MEPEHUS MOUWHOCTU 003bl 2AMMA-U3NTYYEHUSL.

Bonpocui:

— IlonsTne pagnanumn
— OCHOBHBIE UCTOUYHUKH PAJIAALIUU
— Cnoco0sl 3aUTHl OT paraIuu



— XapakTepUCTUKU UOHU3UPYIOLIUX U3IIyYCHUN.

IIpakTnyeckas padora Ne2
®opmupoBaHue 00J)y4eHHsI HaceJIeHUsI B 00beKTaX CTPOMTEIbCTBA.

Axmyanvnocmop memul
3HaHuE TEOPETUUECKUX OCHOB PaIMOAKTUBHOCTH, CIIOCOOOB 3aIUTHI OT paJuali, NpeaeIbHO
A0IMYCTUMBIX 3HAYCHUI paguanuu.

Teopemuueckasn uacmep

1. [IpupogHble  WCTOYHUKH  HOHHU3UPYIONMIETO  M3JIY4YEHHUS,  OMPEICIAIONINe
€CTECTBCHHBIH paUallOHHBIA (OH MOAPA3NEISIFOT HAa BHEIIHHE WCTOYHUKH BHE3EMHOTO
MPOUCXOXKICHHUS (KOCMHYECKOE U3JIYYCHHE), 3E€MHOr0 MPOUCXOXKACHHUS (PaaHMOHYKIIUIBI,
NPHUCYTCTBYIOIIME B 3E€MHOW KOpe, BO3IyXe M BOJIE), a TAKXKE BHYTPCHHHUE HWCTOYHHKH,
MIPEACTABJICHHBIC TPUPOIHBIMH PATUOHYKIIHIAMH, COACPIKAITUMHUCS B OPTraHU3ME YeJIOBEKa.

2. B pesynbrare B3auMOACHCTBUS KOCMHYECKOTO HM3Iy4eHUS C aToOMaMu
OKpYXKarolle cpeapl 00pa3yloTCs TaK Ha3bIBAEMblE KOCMOTECHHBIE PAIHOHYKIHJIBI (M30TOIBI
BOJIOpPOJa, Oepwiuths, yriepoaa, HaTpus W T.1.). HambOonbplmee 3HAYCHHWE C TOYKHA 3pPEHUS
pajualMoOHHOTO BO3/ACHCTBUA uUMeeT u3oTomn yriepona (14). B armocdepe comep:kanue ero
cocrasmsieT 0,3%, B Tponiocepe — 1,6; Ha moBepxHOCTH 3eMin — 4,0, B BEPXHHUX CIIOSIX OKeaHa —
2,2; B ryOuHHBIX ciosx okeaHa — 92,0; B nounbix otinoxenus — 0,4. EctecTBeHHBIN yriepon
[IOCTYNAeT B OPraHU3M uejloBeKa B OCHOBHOM (99%) c¢ numeil. C BIbIXaeMbIM BO3JyXOM BCETO
1%.

3. Jlo3a, coznaBaeMasi KOCMUYECKUM H3JIy4€HUEM Ha ypoBHE Mops, cocTasisier 0,32
M3B B roa. C ynaneHueM oT 3eMIIH 1032 KOCMHUYECKOTO U3Iy4EHMsI BO3pacTacT.
4, OgHMM W3 KOMITOHCHTOB €CTECTBEHHOTO paaHalliOHHOTO (oHA SBISICTCS

paguanus,  OoOyCJOBJIEHHAas  paJUOHYKIMJAMHU  €CTECTBEHHOTO  NIPOHMCXOXKICHHUS U
NPUCYTCTBYIOLINX BO BCEX TOPHBIX MOPOAax 3eMJIH, a TAK)Ke B OYBE, BOSHUKIIEH B pe3yiIbTaTe
paspyleHus 3TUX MOpPOJa. ITH M30TOMNbI MPEACTaBIECHbl HYKINJAMH PaJiMOaKTHBHBIX CEMEHCTB
TopoHa (232) u ypana (238), a Takke Ip. HE BXOJAIIMMH B ceMelcTBa: kanuid (40), xanbumii
(48).

5. BenencTBiue  HENMpepBIBHBIX — MPOIECCOB  PAa3pyLICHHS  METPOJIOTUYECKOTO,
THJIPOJIOTMYECKOTO, TE€OXHMHYECKOT0 M  BYJIKAHMUYECKOTO  XapakTepa  paJuOHYKIHIbI
MOJIBEPrafOTC IIMPOKOMY paccerBaHWIO. BakHyl0 poib B 3TOM WrpaeT Boja Kak
YHUBEpCAJIbHBIN pacTBOpUTENb. B3anMoeiicTBys ¢ MaTepuanaMu nopo, Bojia BBIHOCUT U3 HEJP
36MHOW KOPBI Ha TIOBEPXHOCTh CTAOMJIBHBIE U PAAMOAKTUBHBIE SJIEMEHTHI M MEepPEeMeIIaeT UX Ha
3HAYUTEJIbHbBIE PACCTOSHUS.

6. [ToBepXHOCTHBIE BOJBl MAJIOAKTUBHBI M COJAEPKAT MaJl0 KOCMOTEHHBIX
PaMOHYKIIUJIOB, a TaK)K€ Mallble KOJUYECTBa PaJUOHYKIMIOB, MOCTYMAIOMUX B aTMochepy B
pe3yabTate BETPOBOWM 53po3uu. B Bomax TiyOOKOTrO 3ajieraHusi M COOTBETCTBEHHO OoJee
MHUHEpaJIM30BaHHbBIX COJIEPKaHUE PAJUOHYKIMJIOB BBIIIE, YEM TOBEPXHOCTHBIX.

7. B OTKpBHITBIX BOJOEMax Ha KOHIEHTPAIMIO PAJMOHYKIHIOB BIHUSET HE TOJBKO
XUMHUYECKHH COCTaB MOpPOJA, HO M KiIUMar. PajnoakTHBHOCTh PEYHOH BOJABI, B OCHOBHOM
obycnosnena kamuem (40) u paguem(226). Hanbosee ak THBHBI MUHEPAJIBHBIE BOJIBI.

8. Ocoboe 3HaYeHHE MMEET HENPEPBHIBHOE BBIACICHHE U3 BEPXHHUX CIIOEB TPYHTa
pPaIMOaKTUBHBIX Ta30B: paJloHa, TOPOHA W Jp. MPOAYKTOB pacmana. Ilo pa3HbIM HCTOYHHKAM
paJIoH JaeT OT COPOKa MATH A0 BOCBMUAECATH MPOLEHTOB 103kl OT IPUPOIHBIX UCTOUHUKOB.

9. B mpomecce wmurpanmuyd pagHOHYKIHIOB 3HAYHTEIHHOE MECTO 3aHHMAaeT
pacTUTENbHBINA U )KUBOTHBIA MHUpP. PalnOaKTUBHOCTh PAaCTEHUH U KUBOTHBIX 00YCJIOBJIEHA TEMHU
e paJHoOHYKIUIaMHt, KOTOPbIE BCTPEYAIOTCS B MPUpPO/Ie. PaaMOHYKINIBI, HAXO/SICh B CMECH CO


https://zazdorovye.ru/radon-nevidimyj-ubijca/

CTaOMJIBHBIMU 3JIEMEHTAaMH, MOCTYIMAIOT B OPraHU3M IO MUILEBBIM IEMOYKaM: M0YBa-PACTCHHUS,
YeJIOBEK, I0YBA — PACTEHUS — JKUBOTHBIE — YEJIOBEK, BOJIOEMbI — TUIPOOMOHTHI — YETIOBEK.

10. B opranunsme uenoBeka B T€X WIN UHBIX KOJMYECTBAX COJAEPKATHCS MIPAKTUUECKH
BCE DJEMEHThl W HUX €eCTECTBEHHbIC paJAMOM30TONbl. BakHEWIIMMM  eCTEeCTBEHHBIMHU
pamuoHyKInaaMu, (GOpMHUPYIOLIMMH BHYTpeHHEe oOmydenue, sBisercas K (40), a Takxe
IPOAYKTHI pacnaza ypana u TopoHa. CozeprkaHue Kajlusi B OpraHM3Me cOCTaBIIsieT 0KoJIo 2r Ha 1
KI' Macchl Teja.

Bonpocui:
e JlonsaTue paguanuu
e (OCHOBHbIE HCTOUYHUKH pajilallun
e Croco0bl 3aIIUTHI OT PAJHALIUN
e  XapakTEePUCTUKHA HOHU3ZUPYIOLIUX U3Ty4YECHUHN.

IpakTnyeckoe 3ansitue Ne3.
Tema. UcciienoBanne MOIIHOCTH /103bl TAMMAa-HU3JIy4eHHUs] B IOMeIeHUsIX

AKmyaJleocmb membol
3HaHHe TCOPECTUYCCKHNX OCHOB PAAUOAKTUBHOCTH, crmoco0oB 3alllUTBI OT pagrallur, IIPCACIIbHO
A0IMYCTUMBIX 3HAYCHHI paguanuu.

Teopemuueckas uwacmpo

Mownocms 00361 2amma-u3snyyenuss Ha pacCTOSHUU | M OT OBEPXHOCTH OOBAJIOBKU WU
BEpXHEH MOBEPXHOCTH OCTOHHBIX TUIMT MOTWJIBHMKA HE JOJDKHA MpeBbIaTh 28 MO3p / ac. Ha
3aIl0JIHEHHBIX MOTMJIBHUKAX YCTaHABIMBAIOTCS 3HAKU PaJAUAllMOHHON OIIACHOCTH.

[TpubopoM HU3MEPSIOT U3geCMHYI0O MOWHOCMb 003bl 2amma-u3znydenus. COIOCTaBIIss
[OKa3aHus Hpubopa ¢ M3BECTHOM BEIMYMHOM, ONpeAesstoT OMMOKY B MoOKa3aHusX. Ecmu
omunOKa MPEBHINIAET HOPMY, TO MpPH IMOMOIIM PETYISTOPOB NMpUOOpa BOCCTAHABIMBAIOT €rO
IPagyupOBKY.

IIpu OTCYTCTBMM HPOTEUEK MOWHOCHb 003bl 2AMMA-U3NYyYeHUs NOKHA OBbITh HE BBIIIE
IIPOECKTHOM.

PaccMoTpeHBl  CIOCOOBI  CHMXKEHUS MowyHocmeli 003 camma-uznydenuss Co-60 ot
00OpyJOBaHUS KOHTYPOB SAECPHBIX  PEAKTOPOB, HKCIHEPUMEHTAIBbHO OIpelesieHa HX
3¢ (HEeKTUBHOCT, PE3YIbTAThl Pa3pabOTOK MOTYT OBITh PEKOMEHJOBAHBI Il NPUMEHEHUs U
OTIBITHO-TIPOMBIIIIEHHOTO onpoboBanus Ha ADC.

IIpaktnyeckn Ha Bcel Teppuropun aestensHocTd OAQO mowmocms 0o3vl  eamma-
u3nyuenus Ha oBepXHOCTH NouBbl He mpesbimaer 0 10 - 0 15 mMx3B / 4, T.e. paBHa (HOHOBOII.
HckmroueHre COCTaBISAIOT OTAEIbHBIE YYaCTKM CYXMX IIOJiell HchapeHuss U HeOoJjbllne
3arps3HeHHble bPH msaTHa Ha mouBe, B OCHOBHOM BOKDPYI yCTbeB CKBakMH. M3 320 ra cyxmx
nosiell ucnapenus mnopanka 20 % SABIAIOTCA 3arpsi3HEHHbIMU. MOIIHOCTH J103bI TaMMa-
u3nydeHus 31ech paBHa 0 5 - 1 5 Mk3B / 4, ¥ TOJIBKO B OTJIEJIbHBIX TOYKAX J0ocTUTAET 4 - 6 MK3B /
Y, KOT/Ia TPYHT OTHOCUTCS K KATETOPUH PaJHOaKTUBHBIX OTXO/I0B.

Ha pacctosHuu 1 M OT U3HEWATCHS MOWHOCMb  003bl  2aMMA-U3TyYeHUs He
YUUTHIBACTCS.

B XKO nomxeH oCylIecTBIATbCS PagUallMOHHBIN KOHTPOIb MOWHOCMU 003bl 2AMMA-
u3ny4enus, KOHIEHTPAIMH PaJUOAKTUBHBIX ra30B U a3p030JI€i B BO3AyXE MOMEIEHH.

Ilepen morpy3koil paJiMOaKTUBHBIX BEIIECTB OTHPABUTENb 00S3aH U3MEPUTh MOUHOCHD
003bl 2AMMA-U3TYYeHUAKAKION N3 YMAKOBOK U ONPENENIUTh UX TPAHCHOPTHYIO KaTErOpUI0 U
MOCIIEAYIOLIUE YCIOBHSI IIEPEBO3KH, a TAK)KE TPOBEPUTH OTCYTCTBHUE 3arpsI3HEHHOCTH HAPYKHBIX
MTOBEPXHOCTEN KOHTEHHEPA M BHEITHUX ITOBEPXHOCTEH HAPYKHBIX YITAKOBOK.



l"azopaspsigHble CYETUYMKH MOTYT OBITH HCIIONB30BAHBI U IS U3MEPEHUS MOWHOCHU
003bl 2amma-uziyyeHusi, TaK KaK KOJHYECTBO HMITYJIIbCOB, BO3HHKAIOMIUX B CYETYMKAX B
SAMHHITY BPEMCHH, MPOMOPIHOHAIBHO MOIIHOCTU J03bI FaMMa-H3ITy4CHHH, BO3JECHCTBYOMICH
Ha cyeTyrK. OOBIYHO TAKWE CUYCTUYMKHU NMPUMEHSIOT B KQUECTBE BOCIPHUHHUMAIOUINX YCTPOWCTB B
panuoMeTpax.

B Mmecte pacrionoxxeHus ¢ 3aaHHBIMUA KoopauHatamu ( X V) onpeaensiercs MouHOCHb
003bl BHewHe20 eamma-usnyyenus P, TpuBeleHHas K MOMEHTY BpEeMEHHM t Iocie Hauaia
BBIOpOCa PB.

HccnenoBanuck mpoObl HEPTH, MIACTOBON BOJIBI, TPYHTA, MUIaMa, OBUTH TPOBEICHBI
U3MEPEHUS MOUHOCMU 003bl 2AMMA-U3LYYEHUS.

Bonpocui:
e [lonsatue pagnanuu
e (OCHOBHBIE HCTOYHUKH paJiHallun
e Cnoco0bl 3aIIUThI OT PaJUALUU
e XapaKTepUCTUKU HOHU3UPYIOIIUX U3JIyYCHUH.

IIpakTnyeckoe 3ansaTue Ne4.
Tema. UccienoBanue MOIHOCTH /103b1 0eTa-U3JIy4YeHHs] HA TEPPUTOPHUSIX.

AKmyaJleocmb membol
3HaHHe TCOPCTUYCCKHNX OCHOB PAAUOAKTUBHOCTH, crmoco0oB 3alIUTBI OT pagualluu, IIPpCACIIbHO
A0IMYCTUMBIX 3HAYCHHI paguanuu.

Teopemuueckasa uacmeo

OKOJIOTUYHOCTh CTPOUTEIBHBIX W OTACIOYHBIX MAaTE€pPHAIOB B IIOCIEIHUE TOJbl CTaja
OJIHMM M3 IVIaBHBIX MAPKETUHIOBBIX XOJ0B IPOU3BOJIUTEIEH B pEKJIaMe CBOMX TOBapoB. MHorue
CTPOUTEIIBHBIE U OTHEJOYHBIE MaTepHalbl MPOAABLBLI W  INPOU3BOAUTEIN  HA3BIBAIOT
DKOJOTUYHBIMM, HECMOTpPS Ha TO, WTO B MX COCTaB BXOIAT TOKCHUYHBIC [UIS 4YEJIOBEKa
COCTAaBJISIOLIHE.

B cepenune 90-x rooB, Korja y4aCTUIIUCh Clydad MOBBILIEHHOTO CO/IEP KaHUS pajioHa B
CIABaE€MbIX B DKCIUIyaTal[MI0 JOMax, CIECLHUAJIKUCTBl IPHUILUIA K BBIBOAY, YTO 3TO CBA3aHO C
MOBBILICHHBIM COJIEPKAaHUEM PaJMOHYKIUOB B CTPOUTENbHBIX MaTepuaiax. B pesynbrare ObLI
3HAYUTEIILHO U3MEHEH MOPALOK PAJIUALIMOHHOIO KOHTPOJIS CTROMMATEPUAIIOB.

PaguoakTuBHOCT, MaTepuanga MOXET ObITh CBSI3aHa C €ro MECTOPOXKJIECHUEM WM
MOJIy4eHa JOIOJIHUTENBHO C HCIOJIB30BAHUEM ChIPbS M3 KAMEHOJIOMEH, KapbepoB U T.IL,
PacIoOJIOKEHHBIX BOJU3M 30H TEXHOT€HHOT'O PaJMallMOHHOIO 3arps3HeHus Jutocdepbl. Takum
00pa3oM, paiuallMOHHOE 3arpsi3HEHUE CTPOUTEIBHBIX MaTEPUAIOB MOXKET OBITh 00YCIOBJIEHO HE
TOJIBKO €ro IPOUCXOXKIEHUEM, HO W IIPUBHECEHHMEM B HEr0 M3 OKpPYXaloLEHd Cpeasbl
PaAMOAKTUBHBIX BEILECTB-3arpsA3HUTENCH. B KaXkIoM ciy4ae 5TO OTpPHULATEIBHOE CBOWCTBO
MO>KHO JJMarHOCTHPOBATh [0 XUMUUYECKOMY COCTaBY MaTepuasa.

Ilenb KOHKpETHO ATOM pabOTBI - pPAacCMOTPETh CYIIHOCTh DPAJUOHYKIUAOB B
CTPOUTENbHBIX Marepuanax, u3yuutb TpedoBanus ['OCT u HPB-9, a Takxe mnposectu
CPaBHUTENBHYIO XapaKTEPUCTUKY YENIOMHCKUX, POCCUMCKHUX U 3apYOEKHBIX CTPOUTEIBHBIX
MaTepHaIoB.

[lonsATHEe pagMOHYKIMIOB, MX COAEP)KaHHE B CTPOUTENBbHBIX Marepuanax. Bkuag B
001yro 103Yy.

Jlroboe  MuHEpanbHOE  CHIpbE, HCIOJIB3YEeMOE B  CTPOMTEIBbCTBE,  COACPIKUT
PaAMOAKTUBHBIE BEIIECTBA B PAa3IMYHOM KOHLEHTpAluu. OJTO TaK Has3blBaeMmas IpPUPOJHAs
panuoakTuBHOCTh. OHA NMPHUCYTCTBYET Kak B ChIpbe (11eO€Hb, MECOK, IIEMEHT U Tp.), TaK U B
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TOTOBOW TPOAYKIMU (KHPIUY, KepaMU4ecKas IIJIUTKA, KeNe300€TOHHbIE KOHCTPYKIIHUH,
TOBapHBI OETOH U PaCTBOPHI, HICKYCCTBEHHbIE KAMHH, OOJUI[OBOYHBIE TUIUTHI).

BONbIIMHCTBO ~ CTPOUTENBHBIX MaTEpUANOB KOHKPETHO  SBISAIOTCA  IPUPOIHBIMU
KOMIIOHEHTaMH SKOCHUCTEMbl U HUMEIOT CBOM CHEelU(pUYEeCKHe paJuallMOHHbIE CBOWCTBA.
Hampumep, Bce CTpouTENbHBIE MaTepualbl MUHEPAJIBLHOIO COCTaBa COJAEPXKAT B Pa3IMYHOM
KOJIMUECTBE XUMHUUECKHE DJIEMEHThI, M30TOMBI KOTOPHIX paJnoakTUBHBL. Hanbosnee onacHbIMU B
3TOM OTHOUIEHWU MOTYT OBITh CTPOUTENBHBIE MaTepHabl U3 MPUPOAHOTO KAaMHS U MaTepHAIIbI
HAa OCHOBE MHHEpAIbHbBIX BDKYIIUX. KpoMe Toro, He0o0X0MMO 3HaTh, UTO JAJISl OJHOTO U TOTO K€
BUJAa MaTepualla II0Ka3aTelu [0 paAUOAaKTUBHOCTM MOIYT OTJIMYaTbCA HUCXOAS U3
MECTOIOJIOKEHHUSI MECTOPOXKICHHS, BO3MOXKEH HEKOTOpBIil pa3dpoc MaHHBIX OT CPEAHMX
(GoHOBBIX 3HaueHWH. PaguanMoOHHYI0 aKTHUBHOCTh CTPOUTENBHBIX MAaTe€pHajOoB MOXKHO
MPOTHO3UPOBATh MO UX XMMHUYECKOMY COCTaBY U COACPKAHHIO B HUX HA3bIBAEMbBIX 3JIEMEHTOB
TSKEJIBIX METAJJIOB, U30TONBI KOTOPBIX MAKCUMAJIBHO PAaJUALIMOHHO AKTHBHBI.

EctectBeHHas  paAMOaKTUBHOCTh  CTPOMTENBHBIX  MaTepuasioB  OOyCIIOBJIEHA
COJIepKaHNEM B HUX MPHUPOTHBIX PAJMOHYKIN/IOB, 8 UMEHHO: pamausi-226, Topus-232, kanus-40.

B Tpex panmoaktuBHBIX ceMeiicTBax: ypaHa (238U), topus (232Th) u aktunus (235AC)
B IpOLECCaX PAJUMOAKTUBHOIO pacnaja NocTossHHO oOpasyercs 40 paaMOaKTHBHBIX M30TOIOB.
Cpennsist 5ppexTuBHAs YKBUBAJIEHTHAS /1032 BHELTHETO O0IYYEeHHsI, KOTOPYIO YEJIOBEK MOTy4aeT
3a TOJ OT 3E€MHBIX HCTOYHHMKOB, cocTaBiisieT okoyio 0.35 m3B, T.e. WwyTh OoJibllie CpeaHEen
WHAUBUAYAIbHON 103bl, 00YCIOBIEHHOW OOJIy4YeHHEM H3-3a KOCMUYeckoro (oHa Ha YpOBHE
MODsI. [5]
OpnHako ypoBeHb 36MHOM paJHiallid HEOJUHAKOB B PAa3IMYHBIX paiionax. Tak, Hampumep, B 200
kunomerpax K ceBepy or Can-Ilayno (bpasunus) ectb HeOousblasi BO3BBILIEHHOCTh, IJIE
ypoBesnb panuanuu B 800 pa3 mpeBocxoauT cpeanuil u gocruraer 260 m3B B roa. Ha roro-
3anmage Munum 70 000 genoBek >KMBYT Ha y3KOW MPUOPEKHON moJoce, BAOIb KOTOPOH TAHYTCS
NecKu, boraTele TOpueM. DTa rpymmna JiMil Hojdy4yaeT B cpenHeM 3.8 M3B B roj Ha yenoBeka. Kak
nokaszanu uccienoBanusi, Bo Opannuu, OPI', Utanuu, Anonun u CIIA okono 95% nacenenus
JKUBYT B MecTax ¢ 030 oonydenus ot 0.3 no 0.6 M3B B ro.

Oxomno 3% nonyudaer B cpenHeM 1 M3B B roa u okoio 1.5% Goinee 1.4 M3B B rog.

Ecnu yenoBek HaXOAUTCS B IOMEIIEHUH, /1032 BHEIIHETO O0Ty4YeHUsI U3MEHSETCS 3a CUET
JIBYX IPOTUBOIMOJIOXKHO JEHCTBYIOIUX (PAKTOPOB:

1) DKpaHUpPOBAHUE BHEIIHETO U3ITy4EHUs 3/1aHUEM.
2) OOnyuyeHue 3a CHET €CTECTBEHHBIX PAJUMOHYKIMJIOB, HAXOJAIIMXCA B MaTepuanax, W3
KOTOPOTO IOCTPOEHO 3/IaHUE.

Ucxons u3 xonunentpanuu uzoronos 40K, 226Ra u 232Th B pa3auyuHbIX CTPOUTENbHBIX
MaTepuanax MOIIHOCTh J03bl B jgoMax u3mensercsa oT 4 10-8 mo 12 10-8 I'p/u. B cpennem B
KUPIUYHBIX, KAMEHHBIX M OETOHHBIX 3JaHUSX MOIIHOCTH JI03bI B 2-3 pasa BbIIIE, Ye€M B
JIEPEBSIHHBIX.

B opranusme uenoBeka TOCTOSIHHO MPUCYTCTBYIOT — PaJUOHYKIUABI  3€MHOIO
IIPOUCXOXKIECHHUS, TIOCTYIAIOIINE YEPE3 OpraHbl AbIXaHUs U MULIEBApEHUS.

HaubGonpmmii Bkiag B (GopMupoBaHUE J103bl BHYTpe€HHEro ooOmydeHus BHocAT 40K,
87Rb, u Hyxsmas! psagoB pacnaaa 238U u 232Th

Bonpocui:
e [lonsaTue pagnannun
e (OCHOBHbIE HCTOUHUKH paJilallin
e (CmocoOpl 3alUThI OT PaJUAIAH
e XapaKTepHCTUKU HOHU3UPYIOLIUX U3JIyYECHUH.



5. IlepeyeHb OCHOBHOWI M JONOJHHUTEJNbHON JHUTEpPaTypbl, He0OXOAUMOH sl
OCBOEHHUS TUCHUILINHBI
OcHoBHas1 JiUuTEpaTypa:

1. Moxkepog, JI.®. Dkonorust BuzyanbHoi cpezsl / JI.D. MokepoB ; MUHHCTEPCTBO
Tpancnopra Pocculickoit @denepanuu, MocKoBCKast roCyJapCTBEHHAs aKaJeMMsl BOJHOTO
Tpancnopta. — Mockga : Anptaup-MI'ABT, 2014. — 92 c. : Tabi., cxem. — Pexxum gocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=429996. — buGnuorp. B KH. —
TeKCT : AIEeKTPOHHBIH.

JonoJiHUTe/IbHASA JIUTEpPATYpa:
1. I"amxkues, I.M. TormmBo-cMa3ounble MaTepuainsl : B 2 4. : [16+] / .M. I'amxues,
FO.H. Cugpiranos, /I.B. Koctpomun ; [ToBOMKCKHI rocy1apCTBEHHbBIM TEXHOIOTUYECKHUI
yauBepcuter. — Momkap-Ona : [ITTY, 2017. — Y. 2. Cma3o4nble MaTepuaisl. — 260 c. : Tad.,
rpad., cxeM., . — Pexum octyna: mo noJrucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=483730 . — bubauorp. B ka. — ISBN 978-5-
8158-1894-1. - ISBN 978-5-8158-1896-5 (4. 2). — TeKCT : 3JE€KTPOHHBIMH.
2. Iamxues, ['M. TomnmBo-cma3zounble Marepuanbl: B 2 4. : [16+] / I'"M. I'amxues,
IO.H. Cupgpiranos, /[[.B. Koctpomun ; IloBomkCKMII TroCyJapCTBEHHBIM TEXHOJIOTMYECKUN
yuuBepcuter. — Momxap-Omna : IITTY, 2017. — Y. 1. Bensuusl u qu3enbHble Tommea. — 267 c. :
TaluI., rpad., CXEM., ni. — Pexum JOCTyHa: o MOJIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=483729 . — bubauorp. B kH. — ISBN 978-5-
8158-1894-1. - ISBN 978-5-8158-1895-8 (4. 1). — TeKcCT : 3JE€KTPOHHBIMH.
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1. O01mme moJ0KeHUs

CaMmocrosiTennbHasi pabora — TUIaHUpyemas ydeOHas, y4eOHO-HCCIIeOBATEeIbCKas,
HAy4YHO-UCCIIeIoBaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJACTBE TIpenojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusl (MpU YaCTUYHOM HEMOCPEICTBEHHOM Y4YacTHUHU IPerojiaBaTes,
OCTaBJIAIONIEM BEYIIYIO POJIb 32 pabOTOM CTYIACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBnsercs BaXXKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUEeHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIE
00pasoBartenbHbIC PECYPCHI (AIEKTPOHHBIC YUSOHUKH, dJIEKTPOHHBIC OMOIMOTEKH U p.);

— HanucaHue JOKJIa/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPAKTHYECKUM U J1a00paTOpHBIM paboTam, ux opopMIICHHE;

— COCTaBlIEHHE AaHHOTHUPOBAHHOTO CIHCKAa CTaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJiiM 3HaHM (IIeIaroru4ecKuX, ICUXOJIOTMYECKUX, METOIUYECKUX U JP.);

— BBITIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX PabOT, IPOSKTHAS ACATEIBHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUECTHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
paszenam colepKaHus JUCIUTUIHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMIEKTPOHHBIX 00YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBIINIOJIHEHHE KYPCOBBIX paboT (IIPOEKTOB) B paMKaxX JUCLMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoauka opraHu3anii CaMOCTOSITENIbHOW paboThl CTYJEHTOB 3aBHCUT OT CTPYKTYpBHI,
XapakTepa U OCOOECHHOCTEW HM3y4aeMOW IMCUMIUIMHBL, 00bE€Ma YacoB Ha €€ M3Yy4eHHUe, BUA
3aJaHUi 11 CaMOCTOSTENIbHOM PabOThl CTYAEHTOB, MHIMBHIYaJIbHBIX KAaueCTB CTYJICHTOB U
YCJIOBHM Y4eOHOU MeATETLHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAaeT B ce0s
CJICIYIOIIHE ITAITBI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue LeNnel, COCTaBIEHHE NpPOTrpaMMbl, MOATOTOBKA
METOJIMYECKOro 0OecreyeHusi, MoAroToBKa 000py10BaHMs);

— OCHOBHOM (peanu3anus NporpaMMmbl, UCMOJIb30BAHUE MPUEMOB MOMCKA WH(pOpMAINY,
YCBOEHMsI, NepepadOTKH, TNPUMEHEHUs, MepeAayd 3HaHuM, (UKCUpPOBAaHHE pPE3yNIbTaTOB,
camoopraHu3zauus mnpouecca padboThl);

— 3aKJIIOYMTENbHBIN (OLIEHKAa 3HAYMMOCTH M aHAJIU3 pe3yJbTaToB, UX CHUCTEMaTHU3allus,
oreHka d((EKTUBHOCTH TPOTPAaMMBI M TIPUEMOB pabOTHI, BBIBOABI O HAINPABICHHIX
ONTUMU3AIHNH TPYIQ).

2.eab 1 32124 CAMOCTOSATENbHOI PadOThI

Benymas nens opranmzanuum u ocymectBieHuss CPC coBmagaer ¢ menpro oOydeHHst
CTyZIeHTa — (POPMHUPOBAHNE YHUBEPCAIBHBIX KOMIIETEHIIUH.

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOJIUMBIM YCIOBUEM CTAaHOBSTCS (POPMUPOBAHKE
YMEHHUSI CaMOCTOSTENIbHOW paboThl sl NMPUOOPETEHHs] 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y94eOHOU W HAyYHOU NesaTenbHOCTH. Llenbro camocTosTeTbHOM pabOThI CTY/ICHTOB
SBISICTCA OBJIAJeHHE (PyHIAaMEHTAIbHBIMH 3HAHUAMHU, NPOPECCUOHATIBHBIMH YMEHHSIMU U
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HABBIKAMHU  JICATEIHHOCTH 1O TPOPWII0, OMNBITOM TBOPYECKOHM, HCCIEI0BATEIHCKON
NEeSITETTHHOCTH. CamocrostenpbHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
po0JieM yueOHOTo ¥ po(heCcCHOHATBLHOTO YPOBHSI.

3agauamu CPC siBasitoTcs:

— cHUCTeMaTH3alMs W  3aKperuieHHe
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe B pacuIupeHre TEOPETUICCKUX 3HAHUM;

— (opMuUpOBaHHE yMEHWI HCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPAaBOYHYIO
JIOKYMEHTAIUIO M CIICIHATbHYIO IUTEPaTypYy;

— pa3BHUTHE TO3HABATEILHBIX CIHOCOOHOCTEH M AKTUBHOCTH CTYIEHTOB: TBOPYECKOMH
WHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHM30BaHHOCTH;

— (opMUpOBaHHE CAMOCTOSTEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOPEaTH3aIIHH;

— Ppa3BHUTHE UCCIICIOBATEILCKUX YMEHUIA;

— UCIOJIb30BaHWE MaTepuana, COOPaHHOTO M IMOJIyYEHHOTO B XOJAC CaMOCTOSTEIHHOU
paboTHI M JTA0OPATOPHBIX 3aHITHHM.

IMOJIYYCHHBIX TCOPCTUYCCKHX 3HAHHUHI n

3. TexHosioru4yecKasi KapTa caMoOCTOATEIbHOI padoThI CTYIeHTA

Cpenctsa u OOBbeM 9acoB, B TOM YHCIIE
Kozsr
TEXHOJIOTUHU CPC | KonraktHas | Bcero
pean3yeMbIX Bun nearenpHocTH
. OLICHKHU pabora ¢
KOMITETEHIIUH, CTYJICHTOB
MpenoaaBaT
MHIUKaTOpa(oB)
eJIeM
8 cemecTp
CaMOCTOSITEIIBLHOE CobOecenoBanue
U3y4eHUE 90 10 100
JTUTEPATYPBI
VK-8 IToaroroska x ColecenoBanue
(MA-Lyice; PaKTUIECKHM 9 1 10
M2y 3aHIATUIM
W-3yx.g
1K-6 IToaroroBka Hoxmnan 79 08 8
(UI-5 ke JIOKJ1a/1a ] ]
Brimmonnenue Texkct
KOHTPOJIbHON KOHTPOJIbHON 9 1 10
paloThI paloThI
Uroro 3a § cemecTp 115.2 12.8 128
Uroro | 115.2 12.8 128

4.I1opsiaoK BBINOJHEHUSI CAMOCTOSTE/IbHON Pa0doThI CTYIEHTOM

4.1. Memoouueckue ykasanus no pabome c yue6HOU 1umepamypou

[Ipu pabGote ¢ kKHUTONH HEOOXOAMMO MOAOOPATh JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa nmureparypbl B OMOIHOTEKE UCTIONB3YIOTCS al(paBUTHBIA U
CHCTEeMaTUYECKUH KaTaJlOrH.

BaxHO MOMHUTH, YTO palMOHATbHBIE HABBIKU PA0OTHI C KHUTOW - 3TO BCETJa OOJbIIas
HSKOHOMHUS BPEMEHHU U CHJI.

[IpaBuibHBIE  TONOOP YYEOHHMKOB PEKOMEHAYETCS TMPerojaBaTeleM, YHTAIIIUM
JEKIMOHHBIN Kypc. HeoOxoammas nuteparypa MOKeT OBITh TakKe yKa3zaHa B METOJIUYECKHUX
pa3paboTKax 1o JaHHOMY Kypcy.
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Nzygast matepuan mo ydeOHUKY, CIEAyeT MEePEXOAUTh K CIEAYIOMEMY BOMPOCY TOIBKO
nocjie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMNHUChbIBas Ha Oymare Bce BBIKIAAKH U
BBIYHCIICHUS] (B TOM YHUCJE T€, KOTOpPhIE B yYEOHUKE OIYIICHbl WIM Ha JIEKIUU JaHbl IS
CaMOCTOSITENIbHOTO BBIBOJIA).

[Tpu u3yueHnn 000 AUCHUTUTHHBI OOJIBIIYIO U BXKHYIO POJIb UTPAET CAMOCTOSTEIIbHAS
WHAMBHUAYyallbHAs padoTa.

Oco0oe BHHMaHHE CJEAyeT OOpaTUTh Ha OIPENIEICHHE OCHOBHBIX IOHSATHH Kypca.
CryneHT noipkeH moApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OMpPEICIICHUs, U
YMETh CTPOWTH AQHAJIOTUYHBIE MPUMEPHI CaMOCTOSTENbHO. HyXHO 100MBaThCS TOYHOTO
IpEJCTaBICHUsT O TOM, 4YTO u3ydaeuib. [lone3Ho cOCTaBNsATh OMOpHbIE KOHCIHEKTHI. [Ipu
M3yYEHUU MaTepHuayia Mo y4yeOHUKY MOJIE3HO B TETpajau (Ha CHEIHUaJIbHO OTBEACHHBIX IMOJISIX)
JOTIONHSATh KOHCIIEKT JeKiuil. TaM ke cielyeT OTMe4aTh BOIPOCHI, BBIAEICHHBIE CTYICHTOM
JUTISL KOHCYJIBTALMU C MPENOoIaBaTeIIeM.

BriBosibI, MONIy4YeHHBIE B pe3yJbTaTe U3YUYCHHs, PEKOMEHIYeTCS B KOHCIIEKTE BBIICIAT,
YTOOBI OHU MPU NEPEUNTHIBAHUH 3aMKICEH JIydllle 3alIOMUHAIIUCH.

OnpIT MOKa3bIBaeT, YTO MHOTMM CTYIEHTaM MOMOTaeT COCTABJIEHWE JIMCTa OMOPHBIX
CUTHAJIOB, COJIEPIKAIIeT0 BAKHEHIIIME U HanOoJee 9acTo ynorpedisieMbie (POpMYIIbI U TIOHSATHA.
Takoil TUCT moMoraer 3amoMHUTH (POPMYJIbI, OCHOBHBIE MOJIOKEHUS JIKIIMH, a TaKKe MOXKET
CIIY)KUTb MTOCTOSIHHBIM CIIPABOYHUKOM TSI CTYACHTA.

UreHne Hay4HOTO TEKCTa SIBJISETCS YaCThIO MO3HABATEIbHOW aeaTerabHOCTH. Ee menb —
W3BJICYCHHE U3 TEKCTa He0OXxoauMoi nH@opmarmu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIONTUM
coOCTBEHHAsi BHYTPEHHSS YCTaHOBKA MpU OOpAllleHUH K MEeYaTHOMY CIIOBY (HAMTH HY>KHBIE
CBEJICHUS, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO UM YaCTMYHO, KPUTHYECKU MPOAHATU3UPOBATH
MaTepuai U T.I.) BO MHOI'OM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISIEMOTO JCHCTBUS.

Boiaensitor uemuipe ochoenbie ycmano6Ku 6 UmeHuu Hay4Ho20 MeKcmad.

nH(OPMALIMOHHO-TTIOUCKOBBIH (3a/1a4a — HAITH, BBLACTUTH UICKOMYIO HH(OPMALIHIO)

ycBauBaromiasi (yCUJius 4YUTaTellsd HalpaBleHbl HAa TO, YTOOBI KAaK MOXKHO TIOJIHEE
OCO3HAaTh W 3allOMHUTH KaK CaMU CBEJCHHS H3JaraeMble aBTOPOM, TaK U BCIO JIOTHKY €ro
paccyXJ1eHHi)

AQHAIMTUKO-KPUTHYECKAsl (YUTATeNb CTPEMUTCS KPUTUYECKH OCMBICIUTH MaTrepHal,
[IPOAHAIU3UPOBAB €T0, ONPE/IETNB CBOE OTHOIIEHUE K HEMY)

TBOpYECKas (CO3/aeT y yuTaTelsl TOTOBHOCTh B TOM WJIM MHOM BHJE — Kak OTIPaBHOU
MYHKT JUIsl CBOMX PACCyXKJICHUM, Kak 00pa3 JJisg JeHCTBUSI TI0 aHAJIOTUM U T.I. — UCIIOJIH30BATh
CY)KICHHS aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoeHUs, pa3pabOTaHHYI0 METOJHUKY,
JIOTIOJTHUTD WX, TIOJIBEPTHYTH HOBOM MPOBEPKE).

OcHogHble 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHO2O0:

AHHOTHpOBaHHE — TIPEAEIbHO KpAaTKOE CBSI3HOE ONUCaHHE MPOCMOTPEHHOM WM
NPOYNUTAHHON KHUTH (CTAaThH), €€ CO/IepKaHMsl, UCTOYHUKOB, XapaKkTepa U Ha3HaYCHHUS;
[InanupoBanme — KpaTkas JIOTMYECKas OpraHM3alusi TEKCTa, pacKpbIBaroIias

COZIepKaHUE U CTPYKTYPY U3y4aeMOro Marepuania;

Te3supoBaHne — JAaKOHMYHOE BOCIPOM3BEJECHHE OCHOBHBIX YTBEpPXACHUHM aBTOpa 0Oe3
npuBJeUeHHs (PaKTUIECKOro MaTepuana;

[{utupoBaHue — AOCIOBHOE BHIMMCHIBAHNE M3 TEKCTA BBIIEPIKEK, U3BJICUCHHH, Hanboee
CYILLIECTBEHHO OTPAKAIOLIUX Ty WJIA UHYIO MBICIIb aBTOPA;

KoHcnekTupoBanue — KpaTKo€ U IOCIEIOBAaTEIbHOE W3JI0KEHHE COIEpPKAHUS
IIPOYUTAHHOTO.

KoHcnekT — cioxHbIN cr1oco0 M3I0KEeHUs COACPKaHUS KHUTHU WM CTAaThbU B JIOTUYECKON
nocienoBaTenbHOCTH. KOHCIEKT akKyMylIupyeT B cebe MpelblIylie BUIbl 3alUCH, TO3BOJISET
BCECTOPOHHE OXBAaTUTh COJIEPKAHNE KHUTH, CTaTbU. [103TOMY yMEeHME COCTaBIIATH IUIAH, TE3UCHI,
JleaTh BBIIMCKU U JPYTHUE 3alIUCH OIIPENEIET U TEXHOJIOTHUIO COCTABIICHUs KOHCIIEKTA.

Memoouueckue ykazanus no cocmaegneHuro KOHCneKma.
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1. BaumaTenbHO MpOYUTANTE TEKCT. Y TOYHUTE B CIPABOUYHON JUTEPATYPE HETOHSTHBIC
cioBa. [Ipu 3anucu He 3a0ybTe BBIHECTH CIPABOYHBIE JaHHBIC HA MOJIST KOHCIIEKTA.

2. Brigenure rioaBHoe, COCTaBbTE IIIAH.

3. Kpatko cdopmynupyiTe OCHOBHBIE IOJOXEHHUS TEKCTa, OTMEThTE apryMEHTAlHIo
aBTOpA.

4. 3akOHCHEKTHpYHTE  MaTepuall, 4YeTKo  cleays  NyHKTaMm  IuiaHa. llpum
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CJIOBaMHU. 3allMCHU CJIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuceiBaiite nuratel. L{luTupys, yduTsIBaiiTe JIAKOHUYHOCTD, 3HAYMMOCTh
MBICIIH.

B Tekcre KOHCIEKTa kKenaTelnbHO IPUBOJUTH HE TOJIBKO TE3UCHBIE MOJOKEHMS, HO U UX
JokaszarenberBa. [Ipy opopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMMTHCS K €MKOCTH KayKIOoro
npeuiokeHusl. MBICIM  aBTopa KHUTH CIIEAyeT u3jaraTb KpaTko, 3a00TsICh O CTHIE U
BBIPa3UTEIbHOCTH HAMCaHHOTO. YHCII0 TOMOIHUTENbHBIX 3JIEMEHTOB KOHCIIEKTa JOJKHO OBbITh
JOTHYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeleNiaTbcsi B ONPEIEICHHOU
IIOCJIE0BATENBHOCTH, OTBEYAIOIIEH JIOTUUECKON CTPYKTYype IpousBeneHusd. s yrouHeHus u
JIOTIOJTHEHUS HEOOXOAMMO OCTABJISITH TOJIS.

OnnazieHne HaBbIKAMHM KOHCHEKTHUPOBaHUS TpeOyeT OT CTYAEHTa LeNIeyCTPEMIIEHHOCTH,
MTOBCETHEBHOM CaMOCTOSATEIILHON PabOTHI.

4.2. Memoouueckue ykazanus no no020mosKe K npaKkmui4ecKum 3aHamusim

JUis  Toro 4YToOBl NPAKTUYECKHE 3aHSATHUS MPUHOCWIM MAaKCUMAaJbHYIO I0JIb3Y,
HE00X0/IMMO NOMHUTb, YTO YNPa)KHEHHE U pelleHHe 3a/ad IPOBOJATCS MO0 BBIYUUTAHHOMY Ha
JEKUUAX MaTepually W CBSI3aHbI, KaK MPaBUJIO, C JETAJbHBIM pa300poM OTIEIbHBIX BOIIPOCOB
JEKUUMOHHOro Kypca. Crenyer NOAYEpPKHYTh, 4YTO TOJBKO IIOCJIE YCBOEHHS JIEKIIMOHHOIO
MaTepuana ¢ ONPEJEIIEHHON TOUKM 3peHMsl (a UMEHHO C TOW, ¢ KOTOpPOM OH M3jaraercss Ha
JEeKIMSIX) OH OyJeT 3aKperIsaThes Ha JaOOpaTOPHbBIX 3aHATUAX KaK B Pe3yibTaTe 0OCYXKIECHUS U
aHaJIM3a JEKUMOHHOI0 MaTepuaa, TaKk U ¢ IIOMOIIbIO pelIeHHs] TPOOJIEMHbBIX CUTYyallui, 3a1a4.
ITpu 5TUX yCIOBUSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTepHaj, HO U HAYYUTCS IPUMEHATH
€ro Ha MpakTUKE, a TAKXKE IOJYYHUT JIONOJHUTEIbHBIM CTUMYNI (M 3TO OYEHb BAXKHO) JUIS
AKTUBHON MPOPAOOTKH JICKIUH.

[Ipu camocTOSITENEHOM pELICHUH 3aJjady HY>KHO O0OOCHOBBIBATh KaXKJbli 3Tall peIleHus,
UCXOJ U3 TEOPETUUECKUX IMOJNOKEHUN Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IyTEH peleHus
npobsieMsl (3aaun), TO HYKHO CpPaBHUTb MX W BBIOpaTh camblii pannoHaibHbId. [lonesno no
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUM IJjaH pemieHus npoOneMsl (3amauu). PerieHue
npoOJIEMHBIX 3aJjad WM IPUMEPOB CJEeNyeT M3Jlarath MoJApoOHO, BBIUMCIEHUS paclojiarath B
CTPOTOM TIOPSIAKE, OTHENSAsl BCIIOMOTATENbHBIE BBIUMCICHHMS OT OCHOBHBIX. PemeHus mnpu
HEO0OXOIUMOCTH HYKHO COMPOBOKIAaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTEKaMH U PUCYHKAMH.

Crenyer NOMHUTB, YTO pELIEHHE KaxJ0M ydeOHOM 3afaud JOJDKHO JOBOJUTHCS J10
OKOHYATEJIbHOTO JIOTMYECKOI0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W IO BO3MOXHOCTU C
BbIBOZIOM. [loiydyeHHBIH OTBET cieayeT MPOBEPUTH CHOCOOAMHM, BBITEKAIOIIMMH M3 CYIIECTBA
naHHoW 3ajmaun. Ilonme3Ho Takke (eciu BO3MOMKHO) pellaTh HECKOJBKMMM CIoco0amMu U
CPaBHMTbH IIOJIyYEHHBIE pe3ysbTaThl. PemieHue 3agad JaHHOTO THNA HY)KHO NPOAOJIKATh 0
MpPUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue ykasanus no camonpogepke 3HaHull

[Tocne n3yyeHus: OoMpeesIeHHON TeMBbI MO 3alKcsIM B KOHCIIEKTE M YUYeOHUKY, a TakkKe
pelIeHus] TOCTAaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3aJau HA MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIbHO CTYJEHTY PEKOMEHAYEeTCsl IPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HaHUH,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3YUYEHHOM TEME.

B ciayyae He06X0AMMOCTH HY)KHO €Il pa3 BHUMATEIbHO pa300paThCsl B MaTepHalle.

NHorna HEROCTaTOYHOCTh YCBOEHHS TOTO MJIM MHOTI'O BOIIPOCA BBIICHAETCS TOJBKO IIPH
M3YYEHUHU JajibHeiero Marepuana. B aToM ciyyae Hazo BEpHYThCS Ha3aJ U MOBTOPUTH IJIOXO
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YCBOEHHBIM MaTepuall. Ba)KHBI KpUTEPUH YCBOCHMS TEOPETUYECKOIO Marepuanga — yMEHHE
OTBEYaTh Ha BOIPOCHI sl cOOECEe10BaHMSL.

Bomnpoce! 1151 cobecenoBanust
ba3oBblii ypoBeHb

Tema Ne 1-2. PagnoakTUBHOCTb TOPHBIX IOPOJ] U CTPOUTENIBHBIX MAaTEPUAJIOB.
dopmupoBaHue 00Jy4eHHs HaceJIeHHsI B 00BEKTaxX CTPOUTENILCTBA.

1. IlonsTHe paguanum.

2 OCHOBHBIE UCTOYHUKH paHAIUH.

3. CrocoObI 3alIUTHI OT paraIuu

4 XapakTepuCTUKU HOHU3UPYIOLIUX U3TyYECHUM.

Tema 3-4. MccnenoBanue MOIHOCTH J103bl FaMMa-U3J1y4€HUs B IOMEIIECHUSX.
HccenenoBanue MOIHOCTH 036 OeTa-U3Iy4eHHs Ha TEPPUTOPHSX.

1. CyHIHOCTI) HUCCICOIOBAHUS MOITHOCTU T03bI FaMMa-I/IBHy‘-IeHI/ISI.

2. Opraau3anoHHbIe GOPMBI UCCIICTIOBAHUM.

3. OrneHka MOIIHOCTH JJ03bl TAMMa-H3JIyUYEHUS B PA3JINYHBIX OObEKTAaX.
4, DKOoJI0ru4ecKasi CyIHOCTh J103bl raMMa-U3Ty4CHHUS.

5. Oco0eHHOCTH UCCIIEAOBAHMS MOIITHOCTH 1036l B [IOMEIIEHUX.

IloBbIlIEHHBIN YPOBEHD
Tema Ne 1-2. PagnoakTMBHOCTB TOPHBIX IOPOJ U CTPOUTENIBHBIX MAaTEPHUAJIOB.
®opmupoBaHue 00Iy4eHHs] HACEIEHUsS B 00bEKTaX CTPOUTEILCTBA.
1. Panuanus B cTpouTensCTBe.

2. [ToHsITHE KOHIIEHTPALIUU PAIOHA B BO3IyXE.

3. HopmatuBHbIC 3HaYEHUS TIJIOTHOCTH ITOTOKOB PaJi0OHa B TIOMEIICHUH

4. Bunbl ropHBIX TOPOA

5. Croco0b1 U3MEPEHUS TUIOTHOCTH MOTOKOB PaJioHa ¢ TOBEPXHOCTH TOPHBIX
opoJI

Tewma 3-4. VccrnenoBanue MOITHOCTH J103bI TaMMa-U3Ty4€HUS B TOMEIIEHUSX.

HccnenoBaHue MOLTHOCTH J103bl O€Ta-U3IIy4yeHHs Ha TEPPUTOPHSIX.

1. IIpaBo rocymapcTBeHHOW COOCTBEHHOCTH B CTPOUTENILCTBE.

2. TlonsaTue uccne0BaHUS COAEPIKAHUS €CTECTBEHHBIX PAAMOHYKIIMIOB B CTPOUTEIbHBIX
MaTepuanax.
Oco0eHHOCTH COJIepKaHUsl €CTECTBEHHBIX PAJHOHYKIIU/IOB.
Bus! cTpouTeNbHBIX MaTepHaIoB
Oco0eHHOCTH COJIepKAaHUSI €CTECTBEHHBIX PAJUOHYKIINI0B
Bus! cTpouTeNbHBIX MaTepHaIoB

oA

4.4. Memoouueckue yKazanus no HANUCAHUIO OOKIAO008

Ilepen Tem, kak MPUCTYNMUTh K HAMHCAHUIO HAYYHOTO TEKCTa, Ba)XXHO pa3o0parTbes,
KaKOBa WCTHHHAS IeJIh BAIlleT0 HAYYHOTO TEKCTa - STO IMOMOXKET BaM Pa3yMHO paclpe/eiiTh
CBOM CUJIBI U BPEMSI.

Bo-mepBpIX, cHaudana HYXXHO OIPEIENIUTHCS C HIeed HAYYHOTO TEKCTa, a Uil 3TOTO
HEOOXOUMO HAyYUTHCS IJMOO OTHOCUTHCS K Pa3HBIM SBICHUSM U (akTaM HECKOJIbKO
KPUTHYECKH (CBOS WJiess — KaK MHAas TOYKA 3PEHUs), MO0 HAYYUTHCS YBIEKATHCS KAaKUMH-TO
U3BECTHBIMH UJCSIMH, KOTOpPBIE HYXHAIOTCS B J0pa0OTKe (MIes — KaKk ONTHUMHCTHUYECKas
MO3UIMS W HAMPABICHHOCTh HAa JaJbHEHIeEe COBEPIICHCTBOBAHHE YK€ HW3BECTHOTO). Bo-
BTOPBIX, HAYYUTHCSI OPTaHU30BBIBATH CBOE BPEMSI.
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[Tucatp crnegyer SICHO W TOHATHO, CTAapasCh OCHOBHBIE IMOJIOKEHHS (OPMYIHUPOBATH
YETKO M HEJABYCMBICIEHHO (YTOOBI W camMOMy TIOHSATHO OBUIO), a TaKXke CTPEeMsCh
CTPYKTYPUPOBATh CBOM TEKCT.

CucremaTuzanuss M aHalW3 HU3YYEHHOH JHUTepaTypbl MO MpoOJIeMe HCCIeI0BaHUS
MO3BOJISIIOT CTYJICHTY Hamucarb padory.

PaGouuit BapuaHT TekcTa JOKIaAa MPEIOCTABISIETCS PYKOBOAMTENIO Ha IpoBepky. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM OOCYyXaaeT
BO3MOXXHOCTH JI0pa0OTKH TEKCTa, ero oopmiieHue.

Cmpyxmypa doxnada:

— Bsenenne (He Oonee 3-4 crtpanwmil). Bo BBenmeHnM HE0O0X0IUMO OOOCHOBATh BBHIOOD
TEMBI, €€ aKTyaJIbHOCTh, OYEPTUTH 00JacTh MCCIEAOBAaHMs, 0OBEKT MCCIICAOBAHMS, OCHOBHBIC
LEJH U 33JJa41 UCCIIEIOBaHMUSI.

— OcHOBHas 4acTb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcs CyTh HCCIIETyeMOMN
poOJIEeMBI, TPOBOAUTCS 0030p MUPOBOH JIUTEpATypbl U UCTOYHUKOB VMIHTEpHET MO MpeaMery
UCCIIEIOBaHMs, B KOTOPOM JaeTcs XapaKTepUCTHKA CTENEHH pa3pabOTaHHOCTU MPOOJIeMbl U
aBTOpCKasi aHAIMTUYECKas OIEHKAa OCHOBHBIX TEOPETHYECKHX IOJXOIOB K €€ PEIICHHIO.
W3noxkeHne marepuaia He JIOJDKHO OTPAHUYUBATHCS JIMIIb OIUCATENBHBIM MOAXOJIOM K
pacKpbeITHIO BBIOpaHHOW TeMbl. OHO TaKXke JOJDKHO COJEpKaTh COOCTBEHHOE BHUICHHE
paccMmaTrpuBaeMoi MpoOIeMbl U U3JI0KEHHE COOCTBEHHOM TOUKHM 3PEHUS HA BO3MOXKHBIE MYTH
€€ peLICHHUS.

— 3akmouenue (1-2 ctpanuiel). B 3akioueHUU KpaTKO W3NAralOTCsl TOCTUTHYTHIE MPHU
M3Y4YEHHUHU MTPOOJIEMBI 1IeTTH, IEPCIEKTUBBI PA3BUTHUS UCCIIETyEMOr0 BOIpoca

— Cnucok HMCHoJab30BaHHOW JuTeparyphl (He MeHble 10 MCTOYHUKOB), B al(aBUTHOM
nopsiike, OQOPMIICHHBII B COOTBETCTBHM C MPHHATBIMH TpaBWJIaMH. B crmmcok
WCIIOJIb30BAHHOM  JUTEpaTypbl PEKOMEHAYETCS BKJIIOYATh pPa0OTHl OTEUECTBEHHBIX H
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThH, OITYOJMKOBAHHBIE B HAYYHBIX KypHaJIaX B TCUCHUE
MOCIeAHNX 3-X JIET ¥ CCBUIKHM Ha pecypchl cetu VHTepHeT.

— Ilpunosxxenue (npu HEOOXOAUMOCTH).

Tpebosanus k oghopmnenuro:

— TEKCT C OJIHOW CTOPOHBI JINCTA;

— mpudrt Times New Roman;

— Kerib wpudra 14;

— MEXCTpPOYHOE paccTosHue 1,5;

— MOoJs: CBepxy 2,5 cM, cHU3y — 2,5 cm, ciieBa - 3 cMm, crpasa 1,5 cMm;
— pedepar AoKeH OBITh PECTaBICH B COPOIIIOPOBAHHOM BH/IE.

Topsoox 3awumul doknada:

Ha 3ammurty noxnana otBoauTtcs 5-7 MUHYT BPEMEHH, B X0JIe¢ KOTOPOTO CTYAEHT JOJKEH
noka3aTth CBOOOJHOE BIIAJICHUE MaTepuaioM IO 3asBiIeHHOW Teme. [lpm 3amuTe mokKiIana
MPUBETCTBYETCS MCIOIH30BaHUE MYJIbTUMEIHA-TIPE3CHTAIHH.

Jloknam OIEHWBAETCSl IO CIEAYIONUM KPUTEPHUSIM: COONIO/IEHHE TpeOOBaHUI K €ro
0(OpPMIICHHIO; HEOOXOAUMOCTh M JIOCTATOYHOCTH ISl PACKPBITUS TEMbI PUBEACHHON B TEKCTE
JOKITaga nH()OPMAIUY; YMEHHE CTYJCHTa CBOOOJHO M3JIaraTh OCHOBHBIC HJIEH, OTPAKCHHBIC B
JOKJIaJie; CIIOCOOHOCTh CTY/ACHTA MOHATH CYTh 33/laBa€MbIX IMPEINOJIaBaTeIeM M COKYpCHUKaMU
BOIIPOCOB ¥ C(HOPMYJIUPOBATH TOYHBIC OTBETHI HA HHUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABISIETCS CTYJCHTY, €CIIA B JIOKJIAJIE CTYACHT MCUEPITBIBAIOIIE,
MOCIIE0OBATEIbHO, YETKO M JIOTHUECKU CTPOMHO U3NIaraeT MaTepual; CBOOOTHO CIPABISETCS C
3aJjla4aMy, BOTIPOCAMH W JPYTMMH BHJAMHU TPUMEHEHUS 3HAHUHN; WCIIONB3yeT I HAITUCAHHS
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JIOKJIala COBPEMEHHbIE HAayuHble MaTepUAJIbl;, AaHAJIM3UPYET MOJYYCHHYIO HH(POPMALUIO;
MPOSIBIISET CAMOCTOATEIBLHOCTD IIPU HAIIMCAHUM JTOKJIaza.

OLleHKa «xopouio» BBICTABICTCA CTYACHTY, CCJIM KA4YCCTBO BBIIIOJIHCHUA JOKJIaada

JOCTAaTOYHO BBICOKOC. CTy,HCHT TBEPAO 3HACT MaTCpUall, rpaMOTHO U IO CYHIECTBY H3Jaract €ro,
HC JOITyCKas CyHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOCHI IO TCMC JOKJIaza.

OueHKa «yaoeﬂemeopumeﬂbno» BBICTABJISIETCA CTYACHTY, €CJIM MaTc€pHall JOKIada

ns3jaarac€rtcia 4aCTUu4HO, HO HpOGGHH HC HOCAT CYHICCTBCHHOI'O XapaKTEpa, CTYACHT HOITYCKACT
HETOYHOCTH U OIIHMOKHU IIpHU 3aI0UTEC JOKJIaJda, Ja€T HEAOCTATOYHO IIPaBUJIbHBIC (bOpMy.]'II/IPOBKI/I,
Ha6JIIOI[aIOTCH HapymcHHA JIOTMYSCKOM IIOCIIEA0BATEIBbHOCTH B U3JI0KCHUH Marcpurajia.

Ouemca ((H€y008fl€m€0pum€.7le0» BBICTABJIAICTCA CTYACHTY, €CJIM OH HE€ IIOATOTOBHII

JIOKJIQJl WIIM JIONMYCTWJ CylIecTBeHHbIe OMMOKU. CTyHEHT HEYBEpEeHHO H3JIaraeT MaTrepua
JIOKJIa/1a, HE OTBEYACT HAa BOIPOCHI IIPENOAABATENS.

cLONo AR~ WNE

10.

11.
12.
13.
14.
15.

N

ok

~

9.

Tembl 10KI1210B

ba3oBblii ypoBeHb
Hcropust OTKpBITUS HOHU3UPYIOIIUX U3JIY4CHUH.
[Ipupoaa HOHN3UPYIOIIMX U3IYYEHUH U UX B3aUMOJICHCTBUE C BEIIECTBOM.
Hcnonp3oBaHue SBJICHUS paJMOAKTUBHOCTH B LIEJISIX HAYUYHOTO MO3HAHMUSL.
[IpumeHeHrne MeToJa MEUEHBIX aTOMOB C LIETBI0 UCCIIETOBAHMS OMOIOTUYECKUX CUCTEM.
[TpumeHeHre MeToJa MEUEHBIX aTOMOB C LIEJIBIO UCCIIEIOBAHMS I€0JIOTUYECKUX CUCTEM.
[TpumeHeHue panON30TONHBIX MPUOOPOB B HAYKE U HAPOJIHOM XO35HCTBE.
Hcnonp30BaHne paluOaKTUBHOCTH B KaYECTBE ATAJIOHA BPEMEHHU.
XapakTepucTHKa paJuOHYKINIOB HA IIPUMEPE LIE3Us ('37CS 134Cs) Y CTPOHLIUS (QOSr)
buznyecKkne 1 XuMHUYEeCKHe CBOMCTBA, OMOJIOTUYECKOE BO3/ICHCTBUE, IOBEJICHHE B
OKpY>Karollen cperie.
XapakTepucTuKa paiiOHYKIUAO0B Ha IPUMEpPE ILTYTOHUS (239PI/I) U ypaHa (238U, 235U):
¢uznyecKkue 1 XMuMHUYECKHE CBOMCTBA, OMOJIOTMYECKOE BO3/IEHCTBUE, IOBEJCHHUE B
OKpY’Karolllen cpeze.
XapakTeprCTHKA paIHoOHYKIIIIOB - H30TOIOB MaKPOIEMEHTOB Ha mpumMepe kamms (*°K):
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, OMOJIOrMUECKOe BO3/ICHCTBHUE, TOBEICHHE B
OKpY>Karollen cpene.
Murpanust pagMOHYKIHIOB B pa3IMYHbIX OMOTr€0IeH03aX.
MexaHn3MBbl OMOJIOTHYECKOTO JCHCTBUS MOHU3UPYIOIINX U3TYyICHUH.
BnusiHue MOHM3HPYIOINX U3JIYYEHUH HA MMMYHHYIO CUCTEMY UY€JIOBEKa.
['eneTnyeckue nociencTBus 00IyyeHUs.
[Tpobnema Bo3AEHCTBUS MaJIbIX /103 HOHU3UPYIOUINX M3Iy4YE€HHUH Ha )KUBbIE OPraHU3MBI.

IHoBbIIEHHBIN YPOBEHD
PannannoHHas quarHoCTHKa U JIydeBasi TEpanus B MEIULMHE.
I'uruennyeckue TpeOOBaHMS K YCTPONUCTBY M SKCILTyaTallud PEHTT€HOBCKUX KaOWHETOB, anmapar
Y IIPOBEJICHUE PEHTIEHOJIIOTMYECKUX MCCIICTOBAHU.
IIepconasibHas ¥ KOJUIEKTUBHAS 3aIATA HACEICHUS OT PaJUOAKTUBHOCTH.
Meroas!l Ae3aKTUBALMN PAJUALIMOHHO 3arpsI3HEHHBIX TEPPUTOPHI.
HopmartusHo-mipaBoBas 06a3a pagualnroHHON 0€301MacHOCTH.
[IpaBoBoe perynupoBaHue AESITEILHOCTH MO0 0OPAIICHUIO C PaIMOaKTUBHBIMHU MaTepHallaMH,
PaguOAKTUBHBIMU OTXOAAMM.
[IpaBoBast OTBETCTBEHHOCTh 32 HapyIICHHUE MTPABHII HKCILTyaTallMi paAHallMOHHBIX OObEKTOB.
Opranuzanus paguo’KoJI0rHYeCKOr0o MOHUTOPUHTA PaIUAIIIOHHO OMTACHBIX 0OBEKTOB U
TEPPUTOPUH.
DKOJIOTMYECKHE MTOCIEACTBUS POBEACHUS TPOMBIIIIJIEHHBIX SIIEPHBIX B3PBIBOB.

10. SInepHas SHEpreTHKA: CTAHOBJICHUE U Pa3BUTHE; IPEUMYIIECTBA H HETOCTATKH.
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11.
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.
22.
23.
24,
25.

DKOJI0r0-3KOHOMHUYECKOE CPAaBHEHUE aTOMHON U TOIJIMBHOW SHEPTETHKHU.

Pounp snepHON SHEPTETUKH B COBPEMEHHOM MHPE, IEPCIEKTUBBI PA3BUTHS.

ABapuu Ha NPEANPUATUAX AJIEPHOTr0 TOIIMBHOrO nukia (STL]), uX npu4MHbI U OCIEACTBUS.
CoBpemeHHbIe TpeOOBaHUs K 00ecIIeUeHNI0 Oe3011acHOCTH IpU npoekTrpoBanuu ADC.
3aMKHYTBIN TOTUIMBHBIN UK. [lepcrieKTuBhI epepaboTku 0TpaboTaBIIETo SAASPHOTO TOILIHMBA.
MOKC-tomnnuso.

Oo6pamienne ¢ paguoakTuBHBIMU oTX0aaMu (PAO).

OO0pa3oBaHue paJiOaKTUBHBIX OTXOJIOB Ha Pa3HbIX CTaAUAX AJEPHOrO TOIUIMBHOTO LIUKJIA.
TpancnoprupoBka orpabdorasiiero spepHoro tommmsa (OST) u pannoakTUBHBIX OTXO/O0B.
PagnoakTuBHBIE OTXOBI AIEPHBIX PEAKTOPOB KaK CHIPbEBOM MaTepHall aTOMHOI'O KOMIUIEKCA.
AnpTEepHaTUBHBIE UCTOYHUKH SHEPIUM (BETPOBasi, reoTepMallbHasi, COJTHEYHas, IPUIUBHO-OTIIMBL
U JIp.) Ha IPUMEpPE OJHOTO U3 HUX.

Hcropus co3nanus AEpHOrO OPYKUSL.

DKOJIOTHYECKHE MTOCIIECICTBUS UCTIBITAHUS U IPUMEHEHHUS AIEPHOTO OPYKUS.

ABapuu Ha aTOMHBIX ITOJBOIHBIX JIOAKAX, UX IPUYUHBI U [TOCIEACTBUSL.

YTunu3zanust atToMHOTro (hJ10Ta U SAEPHOTO OPYKHUS.

JlelicTBUE IIEKTPOMArHUTHBIX BOJIH Ha OMOJIOTHYECKHE OOBEKTHI.

HopmaruBHo-TIpaBoBo€e 0OecrieueHre 3J1eKTpOMarHuTHON 0€30acHOCTH.

KoHnTpoJas camocTosiTe/IbHOM PadOTHI CTYI€HTOB

KoHTponb caMocTosTenbHON paboThl IPOBOJUTCS MPENOIaBaTEIeM B ayAUTOPUH.
[IpenycMOTpeHbl ClEAYIOIMIME BHbI KOHTPOJIA: cOOeceJOBaHHE, OLICHKA BBIMOIHEHUS

JOKJIaaa v €ro IMpe3CHTaluu.

[TogpoOHBIE KpUTEPUU OIEHWBAHMS KOMIIETCHIIMM TpuBeaeHb B (DOHIE OIEeHOYHBIX

CPEJCTB JJIsl IPOBEACHUS TEKYIIEH U MPOMEXYTOYHOM aTTECTALIUHU.

B pamMkax peHTHMHIOBOW CHUCTEMBI YCIIEBAEMOCTb CTYJAEHTOB MO KaXXIOW AUCIUILUIMHE
OLICHUBAETCA B X0JI€ TEKYILETO KOHTPOJIS U IIPOMEKYTOUHOU aTTECTALIUH.

PeiiTuHrOBasi oOuEHKAa 3HAHMH CTyJeHTAa Ha JaHHOW ¢Qopme o0yyeHus: He
NnpeAycMOTpeHa.
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yuuBepcuter. — Momkap-Omna : [IT'TY, 2017. — Y. 1. BeH3unb! 1 An3eibHbIE TOIINBA. — 267 C. :
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1. Hesb u 3a1a4u M3yYeHUs] AUCUUIIMHBI

VYuebHasg aucHUIUIMHA HeoOXoauma [uis Tpo(ecCHOHANBHON MOATOTOBKM OymyIIuX
CIIEUATIICTOB B O0JIACTH CTPOUTEIHCTBA, 0OECIIeUnBasi UX 3HAHUS TEOPETUYECKHUMU OCHOBAMH
panuanMoHHON 0€30MacCHOCTH B CTPOUTENILCTBE, TUIAHUPOBAHMS U MTPOBEACHUS SKCIIEPUMEHTOB,
oopmiteHHs TeKCTa HAYYHOH PabOTHI M MIPUIIOKEHUH K HEH, a TaK)Ke MOPSIIOK €€ 3alIHTHI.

Llenb M3yueHHs TUCIUTUTHHBIL:
- OBJIAJICHHE OCHOBHBIMHU NPHUHIIMIIAMH T10 OOECICUCHHUIO PaAJMAIMOHHON OC30MAaCHOCTH B
nporecce MPEANPOCKTHOW W TPOCKTHOH IOATOTOBKE, BEICHHS CTPOUTEIHCTBA W TIOCIE €ro
3aBEpILCHHS,
- OBJIQJICHUE KJIaCCHU(PHUKAIMEeH UICTOYHUKOB HOHU3UPYIOIIUX U3ITyYCHUH;
- U3Yy4YCHHUC paJUallMOHHO-3alIUTHBIX CBOMICTB TPAAULIUMOHHBIX CTPOUTCIBHBIX W OTACIIOYHBIX
MaTepHaJoB;

K ocHOBHEIM 3ala4aM IIpU U3YUCHUHN JUCHUIIJIMHBI OTHOCATCA:
- JaTb CTYACHTaM HCO6XOI[I/IMBIG 3HaHHUA 110 METOJHUKaM OLCHKHU paIII/IaIII/IOHHOI\/JI 00CTaHOBKH B
COCTAaB€ HMHIKCHCPHO-IKOJIOTHYCCKHX I/I3BICK8.HPII>’I, HpaKTquCKOﬁ peaiu3anuu CTpOUTCIbHBIMHA
METOJaMH HGO6XOIII/IMI>IX 3alllUTHBIX MepOHpI/IﬂTI/If/'I, OCYHICCTBJICHHA B XOJAC CTPOUTCIILCTBA
IMPOU3BOJACTBCHHOI'O paAallMOHHOI'0O KOHTPOJIA.
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2. ®opMyJIMPOBKA 3aJ1aHUSI U €ro 00beM

1. Tlpumep ompeaesieHUusi PaIHANMOHHOTO0 KA4eCTBA CTPOUTEJbHBIX MATEPHAJIOB,
NpUMeHsIeMBIX B CTPOUTEJILCTBE.

EctectBennbie pamuonykiauabsl (EPH) — ocHOBHble paguoakTHBHBIE HYKJIHJIBI
PUPOJTHOTO MPOUCXOXKICHUS, COJIeprKaleecs] B CTPOUTENbHBIX MaTepuanax: panui (Ra), topuit
(Th),kammit  (K),me3uti (CS). VYnmenbHas aKTUBHOCTb paavoHyKiauaa (A) — OTHOIICHHE
AKTUBHOCTH pAJUOHYKJIWAAa B oOpa3le K macce obOpasma, bk/kr; YnenbHas 3ddexTtuBHas
aktuBHOCTH EPH (A) — cymmapnas ynenbHas aktuBHOCTh EPH B Marepuane, onpenensiemas ¢

YUCTOM HX OHOJIOrHYECKOI0 BOS,I[GfICTBHH Ha OpraHu3M 4€JI0BCKa I10 (bOpMYJ'IeI

A= A+1,31 A+ 0,09 A,

rae A,A, A— ynenbHble aKTUBHOCTHU Pajivsi, TOPHS, KaJlis COOTBETCTBEHHO, BK/KT.

AOQCOIIIOTHAs! TOTPEITHOCTD OMPEACIICHUs 3HAYCHU A BBIUUCISIOT 110 (hopmyIie:

A=

3a pe3ynmpTaT omnpeaeneHus  yAenbHOM dddextuBHoi  aktmBHOocTH EPH B
KOHTPOJINPYEMOM MaTepuaje M YCTAHOBJIEHUs Kjacca MaTepuajia MPUHUMAIOT 3HAaYCHUE,
omnpenensieMoe 1o Gopmyiie:

A=A+ A+ A

[TpoTokon ucnbITaHUN MO ONpeeNeHHI0 yaenabHOM 3ddexTuBHOl akTuBHOCTH EPH B

CTPOUTENBHBIX MaTepuaax (U3JeNusx).

Tabnuma 1
Coipbe 1: brnoku u3 mpUpOAHOTO KamHsS I MPOW3BOJACTBA OOJIMIIOBOYHBIX H3JIEITHMA
I'OCT 9779-84
Ne VienbHas akTHBHOCTB, BK/KT [MorpemrHocth | A, Br/Kr
HaBECKH OnpeeaeHus

K Th Ra Cs

1 27,4 2,8 31,66,2 1,9 6,4 39,8
2 24,2 2,8 35,36,5 2,8
3 26,4 2,7 34,46,1 2,6
4 26 2,8 33,86,3 2,4

A=33,8+1,3*2,8+0,09*26=39,8 Bk/xr;
A==6,4;
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A=39,8+6,4+2,4=48,6 bx/kr < 370 Br/kr.

3axmrouenue: Matepuain | kinacca, IpUroieH Ui BCEX BUAOB CTPOUTENILCTBA

Tabmuia 2
Cripbe 2: [lnuTel 061uII0BOYHBIE THIIEHBIE U3 pupoaroro kamus [OCT 9480-89
Ne VY nenbHasi akTUBHOCTh, BK/KT [orpemHocts | A, Br/kr
HABECKHU OTIpeIeIICHUS
K Th Ra Cs
1 34,4 4,5 31,76,0 3,4 6,4 449
2 43,4 59 36,76,9 4,5
3 36,7 5,2 35,876,1 5,8
4 38,2 5,2 34,76,3 3,9

A=34,7+1,3*5,2+0,09*38,2=44,9 Bx/kr;

A==64;

A=449+6,4+3,9=55,2 Bx/kr < 370 Bx/kr.

3axnmtouenue: Marepuan | knacca, npurogeH ais Bcex BuaoB crpoutenbcTBa (I'OCT

30108-94 mpuioxxenue A).

Tabmnuma 3
Cripbe 3: llebens dpakuuu 5-20; 20-40; 40-70 TOCT 8267-93
Ne VnenrHas akKTUBHOCTH, BK/KT [Morpemrocts | A, Br/kr
HaBECKHU orpeaeneHus
K Th Ra Cs
1 454 5,7 34,16,5 3,6 6,4 43,6
2 43,5 4,3 31,96,2 2,3
3 41,8 5,3 33,26,1 3,1
4 43,6 5,1 33,16,3 3

A=33,1+1,3*5,1+0,09*43,6=43,6 Bx/kr;
A==6,4;
A=43,68+6,4+3=53 Bbx/kr < 370 Bx/kr.

3axmouenne: Matepuan | kiacca, mpurojieH ans Bcex BuaoB ctpoutensctBa (OCT

30108-94 npuioxenue A).
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Tabaua 4

Cripbe 4: Marepualibl U3 OTCEBOB JIPOOJICHUS
Ne VaenpHas akTUBHOCTH, BK/Kr IMorpemsocts | A, BK/Kr
HABECKU orpeeNneHus
K Th Ra Cs
1 29,3 4 30,05,8 3,5 6,0 39,7
2 28,4 3,8 30,95,9 2,5
3 28,1 3,6 31,06,0 2,9
4 28,8 3,8 30,65,9 3

A=30,6+1,3*3,8+0,09*28,8=39,7 bk/kr;

A==6,0;

A=39,7+6,0+3=48,7 bx/kr <370 Bx/kr.

3axmtouenue: Marepuan | knacca, npurogeH ais Bcex BuaoB crpoutenbcTBa (I'OCT

30108-94 mpuioxxenue A).

Tab6auua 5
Croipne 5: 1llebenn
Ne VaenbHas akTUBHOCTH, BK/KT [MorpemHocts | A, Bi/kr
HaBECKU OIIpEAEIECHUS
K Th Ra Cs
1 21,7 2,7 30,16,0 19 6,1 35,3
2 20,8 2,7 29,859 3,8
3 21,8 2,7 29,65,9 4,2
4 24,3 3,8 27,96,2 2,5
5 21,4 2,7 29,95,9 2,5
6 22 2,9 29,56 3

A=29,5+1,3*%2,9+0,09%22=35,3 Bk/kr;

A=353+6,1+3=44,4 bx/xr < 370 Bbx/kr.
3axmroueHue: Marepuan | knacca, npurogeH ans Bcex BuaoB crpoutenbcTBa (I'OCT

30108-94 mpuitoxxenue A).
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Tabauua 6

Coipbe 6: MI3BECTHSAK TEXHOJIOTUYECKUI
Ne VaenpHas akTUBHOCTH, BK/KT IMorpemmsocts | A, Br/Kr
HaBECKHU olpezeNeHus
K Th Ra Cs
1 21,4 2,6 30,25,9 1,8 6 34
2 19,2 2,4 26,95,9 2,2
3 29,1 2,6 29,05,8 3,2
4 23,2 2,5 28,75,9 24

A=28,7+1,3*2,5+0,09%23,2=34 Bk/kr;

A==6;

A=34+6+5,9=42 4 Bx/xr < 370 Bx/xr.

3axmtouenue: Marepuan | knacca, npurogeH ais Bcex BuaoB crpoutenbcTBa (I'OCT

30108-94 npunoxenue A).

Tabmuna 7
Ceipbe 7: 11leOeHb cTpOUTETBHBIN
Ne VaenbHas akTUBHOCTH, BK/KT [MorpemHocTh | A, Br/KT
HaBECKU ornpeaeneHus
K Th Ra Cs
1 21,3 2,6 23,95,2 3,9
2 19,9 2,6 23,95,1 1,7
3 21,8 2,6 23,55,0 2,0
4 21 2,6 23,85,1 2,5

A=23,8+1,3*%2,6+0,09%21=29,70 Bk/xr;
A==53;
A=29,07+5,3+2,5=33,87 br/kr < 370 Bx/kr.

3axmtouenue: Marepuan | knacca, npurogeH ans Bcex BuaoB crpoutenbcTBa (I'OCT

30108-94 npuioxxkenue A).
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Tabmma 8

Cripnbe 8: Ilecok kBapieBbli (ppaKIImOHUPOBAHHBIH
Ne VaenpHas akKTUBHOCTH, BK/Kr IMorpemnocts | A, Bi/kr
HABECKU orpeeneHus
K Th Ra Cs
1 15,8 2,1 11,33,3 1,5 3,06 11,14
2 15,8 2,1 6,32,8 1,5
3 16,3 2,1 3,32,5 2,0
4 16 2,1 6,972,77 1,7

A=6,97+1,3*2,1+0,09*%16=11,14 Bx/kr;

A=11,14+3,06+2,77=15,87 bx/xr < 370 Bx/kr.
3axmtouenue: Marepuan | knacca, npurogeH ais Bcex BuaoB crpoutenbcTBa (I'OCT

30108-94 mpuioxxenue A).

1 2 3 4 5 6 7 8

Cbipbe

PI/ICYHOK 1. YV nenbHas 3(I)(I)CKTI/IBH3.$I AKTUBHOCTb CCTCCTBCHHBIX PAJUOHYKIUIOB B

MaTcpHualiax.

O6mee 3axmodenue: Mccneayempie CTpOUTENBHBIE MAaTEPUAIBI U U3ACINSI OTHOCATCS K |

KJIaccy U mpuroHsl 1i1st Becex BUoB ctpoutenserBa (TOCT 30108-94 npunoxenue A).
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2. Omnpenesenne 3¢Pp¢PexkTHBHOII paBHOBeCHOH 00beMHOH akTHBHOCTH (JDPOA)

Pa/ioHA ¥ TOPOHA B BO3/AyXe MOMeIIeHUs

Benuunna mnoToka pajoHa C EIUMHUIBI MOBEPXHOCTH CTPOUTENIBHBIX KOHCTPYKLHN
(CKOpOCTh JKCXaslMu paaoHa, bk/Mc) 3aBucHT OT MHOruUx (HakTopoB: KoddduimeHTa
SMaHUPOBAHUS, YJEIbHOM AaKTUBHOCTU paaus-226, MUKPO- U MaKpPOCTPYKTYpbl MaTepHala,
F€OMETPUU KOHCTPYKLIUU, COCTOSIHUS €TI0 TOBEPXHOCTH.

st CTpOWTENbHOW KOHCTPYKIIMU (CTEHBI, MepekpbiTus) Ttoimmaon 10...50 cwm,
M3TOTOBJICHHON MX OJHOPOJIHOTO CTPOUTEIHHOI'O MaTepuaa INIOTHOCTBIO P U MOPUCTOCTHIO V,

CKOPOCTB IKCXAJSIUH pagoHa Q omuchIBaeTCs BRIPAKEHUEM:

r7ie — MOCTOsSIHHAS pacmaja pagoHa ( ¢);

— K03 PUIIMEHT SMaHUPOBAHUS pajioHa, %0;

— yAenbHast akKTUBHOCTH pafioHa, Br/kr;

— TOJIIIMHA KOHCTPYKLUH, M;

— (yHKUUA, 3aBHCSMIAs OT TOJIIMHBI CTPOUTEIHHOM KOHCTPYKIMH, JUISI OOBIYHBIX
TONIIUH cTeH U nepekpoituid (50—100cM) 3HaueHus nexat B auana3one 0,68...0,98;

— IUIOTHOCTh MaTepuana, Kr/M.

JI1st Hapy>KHBIX CTEH:

=86,1 bx/kr, =1600 xr/m, =0,51 M, =2%=0,02, =0,7

=*0,02*86,1*0,51*1600*0,7= bx/mc

Jlnst mepexpbITUs:

=17,2 bx/kr, =2500 xr/m, =0,22 M, =15%=0,15, =0,7

=*0,15*17,2*0,22*2500*0,7= bx/mc

JU11 BHYTPEHHUX CTEH U IEPETOPOJOK:

=86,1 bx/kr, =1600 kr/m, =0,12 M, =2%=0,02, =0,7

=*0,02*86,1*0,12*1600*0,7= bx/mc.

Bennunna OPOA B Bo31yXxe NOMELIEHUH ONIPEAEIAETCS 110 BEIPAXKEHHUIO!,

rre Q — CKOpoCTh IKCXANSAIMH pajloHa U3 CTEH, MOTOJIKA U Toja, bk/Mc;

S — oAk CTEH, MOTOJKA | TOJIA, M;

V — 00beM MOMEIIEHUS, M;

— MOCTOSIHHAs pacrajia paJioHa, c;

— KpaTHOCTh BO3/lyX000MeHa B MOMELIEHHUH, C (=C);

— o0beMHasi aKTUBHOCTD paJioHa B aTMocepHoM Bo3ayxe, bk/m (=70 bx/m).
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[Ipy mpOeKTUPOBAHUM U CTPOUTEIHCTBE HOBBIX 3/IaHUM KHJIUIIHOTO M OOIIECTBEHHOTO
HA3HAYCHUS JTOJDKHO OBITH MPEIyCMOTPEHO, 4T00bI cpemaneronoBas JPOA mouepHHX M30TOIMOB
pazioHa ¥ TOpOHA B BO3ayXe nmomenieHus He npesbimana 100 bk/m.

B skcmmyaTtupyeMbix KHIIBIX U OOIIECTBEHHBIX 3[JaHUSX CPEIHEroJj0Basi SKBUBAJICHTHAs
paBHOBECHass 00bEMHAasi aKTUBHOCThH JIOUEPHUX H30TOIOB PaioHa U TOPOHA B BO3AYXE KHIIBIX
nomenieHuit He noinkHa mpesbimath 200 bix/M. [Ipu mpeBBIIICHHH 3TOTO 3HAYEHUS JOJKHBI
MPOBOJIUTHCS 3allMTHBIC MEPOIPHUATUS, HAINpPABICHHbIE HA MPEAOTBpAILEHUE MOCTYIUICHUS
poJloOHa B BO3AYX KWIbIX MomemleHud. Eciau mpoBeneHHBbIE 3aIMTHBIE MEPOIPHUSATHS HE
NPUBOJAT K CHIDKCHHIO aKTHMBHOCTH PaJOHAa B BO3JyXe momeuieHus a0 3Hadenus menee 200
bx/M, He0OXx01MMO niepenpopIMpoBaTh MOMELICHHUE.

B mpousBonacTBeHHBIX mnoMmemieHusx aonyckaercas OPOA pamonHa Bo3ayxa B 30HE
neixanus 310 bx/m, DPOA TopoHa B 30He abixanus 68 bk/m.

Bennunna OPOA B BO3/1yxe OMEIEHUN:

bx/m

CpenneroioBasi S5KBUBaJICHTHAsI paBHOBECHAs: 00beMHAsi aKTUBHOCTH JIOYEPHUX U30TOTIOB
pazoHa B BO3[yXe MOMeIIeHul coctaBisieT =18,9 bk/M, uTo ynoBieTBopsieT TpeOOBaHUSIM I10

COJIepKaHUI0 pajioHa B 3kcmuryatupyemom nomeniernu (< 200 bx/m).

IIponoasHblii papes 1-1

Pucynox 2. Ilnan ®unoro moMemnieHus

3. Ouenka MOUHOCTH 3()(PEKTUBHON HKBUBAIEHTHOM 03Bl TaMMa-H3JIydyeHHs B

IIOMCIICHHUHA

Kontponupyemoil BenMYMHOW B 3JIaHUAX W COOPYKEHUSX SBISETCS MOILIHOCTh
sKkBHUBaNIeHTHOU 70361 (MD/]) — H, [MK3B/4| BHEIIIHETO raMMa-H3TydCHHUS.
C yyerom ramma ¢oHaA OKPYXKAIOIMIEW MECTHOCTU JIJIsi OIEHKH TOA0BOU d()PeKTUBHOM
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SKBUBAJICHTHOM J03bI raMMa-mnyquHﬁ JUIS J'IIOI[Gﬁ MMPOXHUBAIOIINX B COBPECMCHHLBIX 3JaHUAX

=1237,6 mx3B/roa=0,14 Mx3B/4
Eciu Obl HacejeHHE MPOBOJWIO IENBIH TOJa HAa OTKPBITOM MECTHOCTH, TO TOJOBas

s dexTrBHAS SKBUBATICHTHAS 1032 u3inydeHuss H[Mk3B/ro] onpeaensiack Ob1 o opmyiie:

Jlns Hacenenus Poccun =93 Br/kr

MK3B/4

CormmacioHPB-96, 3nauenne MDOJl BHeEmIHEro ramMMma-u3JIy4eHHS B IPOCKTHPYEMBIX
HOBBIX 3JaHHUSX JKUJIUIIHOTO M OOIIECTBEHHOTO0 HA3HAYEHHS HE JOJDKHO TPEBHINIATH CPEIHEe
3HAYEHHE MOIIHOCTHU J103bl Ha OTKPBITOM MECTHOCTH (B pailOHE pacHoJIOKEHUs 37aHus) OoJiee
yeMm Ha 0,2 Mx3B/4.

MK3B/dac < MK3B/4ac, 4To cOOTBeTCTBYET TpeboBaHusM HPb.
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http://www.infosait.ru/norma_doc/5/5139/index.htm

3. O0umme TpedOBaHNS K HAMCAHUIO H 0()OPMIICHHIO PA0OTHI:

PacuerHo-Tpaduueckas paboTa BBINONHAETCS B MEYaTHOM BHJE Ha jJucTax (opmara A4.
JlomyckaeTcsi BhIMOIHEHHE paboThl B PYKOIIMCHOM BHe B TeTpaau. OOumuit 00bemM paboThl
JIOJKEH cocTaBiATh 20-28 J1MCTOB.

[Ipy HamucaHuM TEOPETUYECKOTO BOMPOCA CIEAYET IMOJIb30BaThCs 3aKOHOAATEIbHBIMU
HOPMAaTHUBHBIMU aKTaMH, y4eOHOH mnuTepaTypod, MaTepuajJaMH NEpUOJUYECKON medaTH u
CTaTUCTUYECKUMU JTaHHBIMU. B KOHIIE caMOCTOATENbHONW pabOThl HYKHO IMPEICTABUThH CIHUCOK
MCII0JIb30BaHHBIX UCTOYHHUKOB.

NuauBuayanbHOe 3a7jaHie JOJKHO OBITh Hale4aTaHO Ha OJHOM CTOPOHE JINCTOB Oeoi
Oymaru ¢opmara A4 (21011297 mm).

Pazmepsnl noneit: neBoe — 30 mm, mpaBoe — 10 MM, HUxKHEe — 20 MM, BepxHee — 15 Mm.

Texct pabotsl meuaraercsa yepe3 1,5 unrteppana, mpudt Times New Roman, kernp 14.
Kpacnas crpoka 1,25.

Crpanunpsl paboThl ClieAyeT HyMepoBaTh apaOCKkuMu nudpamu, coOIomas CKBO3HYIO
HyMEpaIuio Mo BceMmy TeKcTy. Homep cTpaHuUIbl MpoCTaBiseTcs B MPaBOM HUXKHEM Yy 0e3
TOUYKH B KOHILIE U 0€3 YKa3aHUSI «CTP.» UIH «C».

[Maparpadpl, NTYHKTBI ¥ MOAMYHKTHI (KpOME BBEACHMS, 3aKIIOYeHHUs, Ouod
JTHOTrpaUUecKoro CIHUCKa U NPUIOKEHUH ) HyMepyloT apabckuMu nudpamu, HarpuMep: paszen
1., maparpad 1.1., nynkr 1.1.1., mogmynkr 1.1.1.1.

Paznenst u moxpasnenbl JOMKHBI MMETh 3arojoBku. CIIOBO «pasfien» He MHUILIETCS.
3aronoBKM JIOJDKHBI YETKO M KpaTKo OTpakaThb COJEp)KaHue paszjena. 3arojoBKU U
MOJ3aroJIOBKA  TPUBOIAT B (OpPME HMEHUTEIBHOTO Tajeka eIUHCTBEHHOTO  WIIN
MHO>KECTBEHHOr0 4ucina. Pasznmensl u moapasziensl cleayeT pacroiaraTh B CepeluHe CTPOKHU.
IlepeHoChl COB B 3aroyioBKax He AomyckaroTcsa. Kaxnaplid pasziesl, HauYMHAeTCsl C HOBOWU
ctpanuubl. Hpudt Times New Roman, >xupHsiif, kerns 14. Mexay noapasaenoM U OCHOBHBIM
TeKcToM cTtaBuTcs | nmpoOen. Touka B KOHIIE HA3BaHUS pa3jiena, 0Apa3JieNa He CTABUTCA.

Pucynku (ueptexu, rpaduxu, cxeMmbl, AUarpaMMbl, (POTOCHHUMKH, PUCYHKH) CIEIyET
pacnojarath B paboTe HEOCPEICTBEHHO M10CII€ TEKCTA, B KOTOPHIM OHHM YIIOMUHAIOTCS BIIEPBBIE,
WIM Ha CJIELYIOIEH CTpaHMIIE, €CIIM B yKa3aHHOM MecTe OHU He noMeniatrorcs. Ha Bce pucyHku
JIOJI’KHBI OBITh 1aHbI CCHUIKH 110 TEKCTY MOSCHUTEIbHON 3aMHCKH.

PucyHku NOMKHBI UMETh Ha3BaHUs, KOTOpPbIE MOMEIIAIOT MOJ PUCYHKOM IOCEpEeaAMHE.
OHu HyMepyroTcs apaOCKUMHU HHU(paMHu MOPSAKOBON HyMmepaluel B mpenenax Bced paboTh
(Puc. 1. T'enepanbubiii wian o0wvekra). [pudt Times New Roman, kerns 14. Hymepaums
pUCYHKOB ckBo3Has. [locne Ha3BaHus puUCyHKa cTaBUTCA 1 mpoOes mepes OCHOBHBIM TEKCTOM.
Harpumep:

Puc. 1. Cxema ycTpoiicTBa MIPUCTEHHOTO IpeHaKa
1. IToxBan noma, 2. ®yngament aoma, 3. OT™mocTKa, 4. [lecok, 5. ['paBuitnas oOckIKa, 6.
I'eorekcTuns, 7. JlpeHax.

Tabnuipr HyMepoBaTh apabckumMu IudpaMu TOPSAIKOBOM HyMEpaIlMe B Mpejenax Bcen
paboTsl (HyMepamus ckBo3Has). [Ipumep opopmiaeHus TaOIUIIbL:
1



Tabnuua Nel - Pacyer rmraHoBo# cyMMBbI TPUOBUIN Ha KBapTall

Ne
w/n Ioka3areanb Ex. uzm. Beanunna
1 2 3 4
1 O0BeM 0caKoB % 0,5-1,0
2 [TpoA0KUTETLHOCTh HACBIIIICHHUS MHH. 3
OcTaTo4yHoOE ConepKaHUE B BOJIE
3 s1ep A MI/71 14
He(TenpoOayKTOB

[Ipu nepeHoce Tabmuubl Ha JPYTYI0 CTPAHUIY Ha3BaHUE CTOJOLIOB TaOMUIBI HE

noBtopsiercst. [loBTopsitoTcst TONbko HOMepa ctonbnoB. Hag wumu mumercs «lIpomomkenue
TaOIUIB U yKaszbiBaeTcs ee Homep. [locime Tabmumpbl ctaBurcs 1 mpoOen mepen OCHOBHBIM
TEKCTOM.

4. YKa3aHu4 110 BLINMOJTHEHUIO 3aJaHUA:

10.

11.

12.
13.

14.

15.

16.

17.

YBenuuuBaeTcs JU TOJA OT Tofa KOJUYECTBO MOTEHIUATbHBIX MOTPEOUTENEH TOBapOB U
YCIIYT BaIIero CTPOUTEIBLHOTO MPEANPUITHS?

CocTaBisIoT JIM BalllM [OTEPU OT Opaka U 3aTpaThl Ha HcIpaBiieHue JedekToB MeHee 1%
CTOMMOCTH peanin3oBaHHON npoaykuuu? (Tabm. 1)

BeinosnssieTe 11 Bl IPOU3BOACTBEHHBIE TpauKu?
[Tpunep:xuBaeTech JiM MIAHOBBIX U3/IEPKEK CTPOUTEIBHOIO IPOU3BOJCTBA?

HpI/IMeHHCTC JIM Bbl TOJIBKO TC€ MaTCpHaJibl, ACTAJIM W KOMIUICKTYIOIIUEC U3ICIINA,
KOTOPBIC OTBCYAKOT Tpe60BaHI/I$IM TCXHHUYCCKHX y'CJ'IOBI/Iﬁ CTpOI/ITeHLCTBa?

CocTaBisIOT 1M y Bac morepu pabodyero BPEMEHH CTPOUTENbCTBA H3-3a NPOTYJIOB H
HEBBIXOJIOB Ha padoTy, M0 ApyruM npuunHam MeHsiue 5% ? (Tabm. 1).

CocraBisier M eXerojaHas TeKydecTb paboueil cuibl CTpouTenbcTBa MeHble 5% ?
(Tabmn. 1)

B cocTosiHuu 1 BBl NPUBIIEKATh JIyYIIUE KaJApbl HA CBOE MpeAnpusTue?

Pacxonyere nu BBl JOJMKHOE KOJMYECTBO CPEICTB HA TMOJTOTOBKY CBOMX KaJpOB C
y4€TOM TOT0, KAaKOB pa3Mep OTeph OT OLIMOOK repcoHana?

Boinonustor M Bamm pabOTHUKM CBOM 00si3aHHOCTH B TedeHMH 90% pabouero
Bpemenu? (Tabm. 1)

[TpaBuibHO M BBl MOHUMaeTe TpeOOBaHMUS CBOMX MOTpeOUTENeN BalllUM M3AETHSIM WIN
yciyram?

Xotenu OBl BbI HOJHATh MOPAJIbHBINA AyX CBOUX paOOTHHUKOB?

Cuuraere aM Bbl, YTO PAOOTHUKH MPEANPHUATHS MOTYT paboTaTh Jydlle, YeM OHHU
paboTtarT?

Ot0OpakoBbIBaeT JM Balll BXOAHOMW KOHTPOJb MeHee 1% peranell U KOMIUIEKTYIOLIUX
U3JIeIMIA CTPOUTENBCTBA, KOTOPBIE OCTYMAIOT Ha Baule npeanpusatue? (Taodun. 1)
CoCTaBisIOT JM Ha BallleM MPEIIpPUATHH CTPOMUTENbCTBA KOHTPOIEPH MeHee 5%
POM3BOJICTBEHHBIX padounx? (Tabm. 1)

3aHuMaeT M CBepXypouHas pabdoTa BallMX pabO4YMX, HE CBS3aHHBIX C BBINOJHEHHEM
MIPOM3BOJICTBEHHBIX OMEPALINA CTPOUTENBCTBA, MeHee 5% pabouero Bpemenu? (Tabm. 1)
Cuuraere 1 Bbl, YTO MOXKHO CHHU3UTH IPOU3BOJCTBEHHBIE 3aTPAaThl U COKPATHUTH
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JUTUTEIHLHOCTh IPOU3BOJICTBEHHOIO ITUKJIA CTPOUTEIHCTBA?

18. Moskere 1 BBl IOXBACTAThCsI OTCYTCTBUEM PEKJIAMAallid OT CBOMX IMOTpPEOUTENeH, eciu
paccUMTHIBAIIM HAa XBaJICOHBIE OT3BIBbI?

19. Bputn i TEMIIBI POCTA IPOU3BOIUTEILHOCTH TPy/Aa Ha Bamieil pupme 3a mocieqaue 5 —
10 neT BbIIIE TEMITOB pocTa MHMIAIIN?

20. bpimn 1 TeMIbl pOCTa BAlIUX JAWBUACHOB, BBIMIAYEHHBIX MO AKLMSAM, BBILIIE TEMIIOB
pocta HHQIISIIMY 3a TTocJIeIHre 5 1eT?

Kasx1p1i1 OJI0KUTENbHBIN OTBET CJIEYET OLEHUTDh B OJUH OaJLI.
[To pe3ynbraraM OIIEHKH OTBETOB HA BCE BOIPOCHI B BUJIE CYMMbI 0alsIoOB MOKHO JaTh
CIIEYIOINE PEKOMEHJALUN

0 — 9 Gau1OB — Yyumenue paboThl JOJDKHO CTaTh BaIIeH rJIaBHOM 3a1a4ei.

10 — 13 OGamnoB — Ilpouecc ymyumienuss paboTsl OblT OBl OYEHb IIOJIE3€H BaleMy
NPEINPUITHIO.

14 — 17 oOGammoB — Bam crenyer moaymaTh O BHEIPCHHH TMPOIECCA YIIYYIICHUS
NEeSITETTbHOCTH.

18 — 20 oOammoB — Ilpeampusatue xopomo padoTaeT, 0co00W HEOOXOIUMOCTH B

COBCPIHICHCTBOBAHUMU  HCT.

5. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

5.1. IlepeyeHb OCHOBHOI M JONOJHMTEJbHOIN JUTEePaTypbl, HEOOXOAUMOI JJIsI OCBOEHUS
JUCHUIIIIMHBI

5.1.1 OcHoBHas JqUTEpaTypa:

1. MoxkepoB, JI.O. Dkonorust BuszyanbHou cpenbl / JI.D. MokepoB ; MuHHCTEPCTBO
Tpancnopta Pocculickoit ®enepaumu, MOCKOBCKasi TOCYIAapCTBEHHAs AakKaJeMus BOJHOIO
Tpancnopta. — Mocksa : Anpranp-MI'ABT, 2014. — 92 c. : Tabn., cxem. — Pexxum poctyna: no
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=429996. — bubauorp. B KH. —
Texcr : 2JeKTPOHHBIN.

5.2.2 JlomoJiHUTebHAS JUTEpaTypa:

1. lamxues, I'"M. TormmmBo-cMa3ounble MaTepuansl : B 2 4. : [16+] / I'"M. I'amxues,
IO.H. Cupgpiranos, /I.B. Koctpomun ; IloBomkCkuii rocyaapCTBEHHBIM TEXHOJIOTHMYECKUMN
yHuBepcuter. — Momkap-Ona : IIT'TY, 2017. — Y. 2. Cma3ouHkle MaTepuaisl. — 260 c. : Tab.,
rpad., CXEM., WII. — Pexum JOCTyTIA: 1o MIOJIIIUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=483730 . — bubmumorp. B kH. — ISBN 978-5-
8158-1894-1. - ISBN 978-5-8158-1896-5 (u. 2). — TekcT : 2EeKTPOHHBIH.

2. lamxues, ['M. TomnmBo-cma3zounble Marepuansl: B 2 4. : [16+] / .M. l'amxkues,
IO.H. Cupgpiranos, /I.B. Koctpomun ; IIoBOMKCKMI TrOCyZapCTBEHHBIM TEXHOJIOTHYECKUN
yHuBepcuter. — Momxap-Omna : IITTY, 2017. — Y. 1. Bensuns! u qu3enbHble TommBa. — 267 C. :
Tab., rpad., CXEM., WIL. — Pexum JOCTyMa: 1o HOJIITUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=483729 . — bubmumorp. B kH. — ISBN 978-5-
8158-1894-1. - ISBN 978-5-8158-1895-8 (u. 1). — TekcT : 2MEKTPOHHBIH.
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