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1. Heas 1 3a1a4d H3Y4YeHHA THCIHILIHHLI
Llenavu ocBoenna puciunaMHel «CTPOUTENBEHEIE MATEPHAIIEI» ABIIAOTCA:
- IPUBUTHUE CTYAEHTAM TBEPABIX 3HAHUH IO TEOPHUU CTPOUTEILHBIX MATEPHAIIOB

- (opmupoBaHUA y CTYIOEHTOB IPEACTABICHUSA O B3aUMOCBA3U MATEpUa]a U KOHCTPYKIIMH,
IPEIOMPENEIIAIONIEN BEIOOP W ONTHUMHM3AIMIO CBOMCTB CTPOUTEILHOTO MaTEpUAd, UCXOOA W3
YCJIOBHUM 3K CIUTyaTAIMN KOHCTPYKIIUM U TPEOYEMOM TOJTOBEYHOCTH

- OBJAJIEHHE CTYAEHTAMH MPAKTHUECKUMH METONAMH ONpENeIeHUsA MNPOUYHOCTH, MKECTKOCTH,
YCTOMUUBOCTH CTPOUTENBHBIX MATEPHAJIOB

=  Pa3BUTHC CTYACHTAMHM LCJIOCTHOTO H KOMIIJICKCHOIO MIPCACTABJICHHA JITPOCKTHPOBAHHA,
H3TOTOBJICHH A, MOHTAXa, SKCIINIYATAIIHUHU CTPOUTCIIBHBIX MATCPHAJIOB

Sﬂﬂﬂqﬂhﬂ{ H3YUCHHUA THCIHUITTHHEBL {{CTpDHTEI[BHLIE MATCPHAJIBI ABJISAFOTCA.

- OIIPENEJICHHE CTPOUTEIBHBIX MATEPHATIOB, CUCTEMATH3aUMsA M KiaacCu(pukanus OOBLEKTOB, HX
HUCCAEA0BAHUA, YTOUHEHHUE 00TaCTH PAlMOHATEHOTO TPUMEHEHHU S, 4 TAKKE MEPCIEKTUB PA3BUTHS U
MyTEN COBEPIIEHCTBOBAHMUS;

- MOPEOCTABJIEHUE TEOPETUUECKUX MMOJOKEHHM, W3YUEHHUE COCTaBa, CTPYKTYPhl M TEXHOJOTHUH
MOIYYCHUsI OCHOBHBEIX CTPOUTEIBHBIX MATEPUATIOB C 3aTAHHBIMM CBOMCTBAMU W3 HPUPOIHOTO U
TEXHOTEHHOTO CBIPbA, CYMIECTBYIOIIUX METOJ0B KOHTPOJA CBOMCTB M KAueCTBA CTPOWUTEIIBHBIX
MarepuagoB, pPacueTHBIX M KOHCTPYKTUBHEIX CX€M, METONO0B, OCHOBHBIX IIPHHIIWIIOB
MPOEKTUPOBAHUA CTPOUTENBHBIX MATEPUATIOB C (PU3MIECKUM COAEPKAHNEM PEIIAEMBIX HWHKEHEPHBIX
3amad;

- HApaOOTKyY MPAKTUUECKUX U METOJUYECKNX HABBIKOB IMPUMEHEHNA CTPOUTENBHBIX MATEPHATIOB ITPU
IPOEKTUPOBAHUM 3TAHUN U COOPYKEHUM,
- (hopMHpOBaHME HEOOXOAUMOHN UHIKEHEPHON MHTYULIUH U TIIA30MeEpPA.

B pe3y/jbTaTe OCBOCHHHA NHCHHILIHHBI CTYACHTbI 10/IZKHbI.

3HATH:

- METOABl (POPMUPOBAHUSA Y CTYAEHTOB CHUCTEMBI 3HAHWH 00 OCHOBHBIX ATAmax M 0COOEHHOCTAX
Pa3BUTHA BU3YAJIBHBIX CUCTEM PACCEICHU,

- METOABI C(POPMHUPOBAHUA MPEACTABICHUH O MPUPOTHO-TEXHOTEHHBIX KOMITOHEHTAX TOPOACKOU
CPEBI;

- BApPUAHTEl PACCMOTPEHUSA OCOOEHHOCTH AHTPOMOTEHHOTO BO3JEHCTBHSA HA OKPYKAIOMIYIO
BU3YAJIBHYIO CPENY;

- CITIOCOOBI PACKPBITHS NMPEIMETA, METOAOB U 3a1a4 SKOJIO0THN OO0JIbIINX TOPONOB;

YMern:

- BEIOUPATh U PEanM30BEIBATh METOABI BEICHNUA HAYUHBIX NUCCIEI0BAHUN;

- (hopMyIMPOBATE (PU3UKO-MATEMATUIECKYIO MTOCTAHOBKY 3414l UCCIETOBAHNA,
- PALMOHAJIIBEHO MIAHUPOBATE SKCHEPUMEHT ATbHBIE UCCIEI0BAHNA,

- a”an TE TJ%@HML pE3yABTATEl WCCIEAOBAHWM, OOBOAWUTE HMX OO0 HOPAKTHYECKOH
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- OCHOBHBIMH MOHATHAMHA HAYYHBIX MCCIECIOBAHUH M UX METOIOIOT M,
- HABBIKAMM AHAJIA3a PE3YIIBTATHI UCCIIEI0BAHHM;
- HABBIKAMM BBRIOOpPAa METONOB MPOBEAEHHUA M PANMOHAIBRHOTO IUJIAHUPOBAHUA HAYYHBIX

M CCIIETOBAHNH]
- HOCIEN0BATEIEHOCTRIO BEACHUS HAYUHBIX UCCIIETIOBAHNN;

2. ObopyaoBaHie H MAaTepHAJIbI

Jlng mpoBeneHHsA MPAKTUUECKUX 3aHATHA HEOOXOOMMO CHEOYIONIEE MATEPUAITBHO-
TEXHUUECKOE 00ECIeueHne: NePCOHANBHEIN KOMITBIOTEP; MTPOEKTOP; BO3MOKHOCTh BBEIXO0JId B CETh
HMurepner ana moucka mo 00pa3z0oBATEIBHEIM CAWTAM M MO PTATIAM; UHTEPAKTUBHAA TOCKA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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3. HaumMeHOBaHHE J1A00pATOPHLIX padoT

No Haumenosanue paboThl O0BeM
Tewmsr JacoB
4 ceMecTp

1 Jlaboparopnasi pabdora 1. Knmaccupukanmsa CTpOUTENLHBIX MATEPUAJIOB. 1.5

) Jlaboparopnass padora 2. OusnuecKkMe M XHUMHUYECKHUE CBOMCTBA 15
CTPOUTENBHBIX MATEPHAIIOB. "'

3 JlabopaTropHasa pabdora 3. Mexanumueckue CBOMCTBA CTPOUTEIBHBIX 1.5
MAaTEPHAIIOB.

4 J'Iaiinpa'rupﬂaﬂ padora 4. TexHomormueckue W HSKCILIYATAIIMOHHBIE 1.5
CBOMCTBA CTPOMUTEIBHEIX MATEPHATIOB.

HUroro 3a 4 cemecTp 6

4. Coaep:xxanne JiadDopaTopHbIX padoT
JlaboparopHoe 3ansTue Nel

Kinaccupukanus cTpouTe/IbHBIX MATEPHAJIOB.
Iean padoThi:
¢ (opmupoBaHue y CTYOEHTOB IPEICTABICHUA O B3aMMOCBA3W MATEpPUATIA U KOHCTPYKIIWH,
OPEIOMPENEIIAIONIEN BEIOOP M ONTHUMM3AIAI0 CBOWMCTB CTPOUTENRHOTO MATEpUana, UCXOOd M3
YCJIOBHM 3K CIUTyaTAlMK KOHCTPYKIIUM U TPEOYyEeMON TOJITOBEYHOCTH;
. OBJIACHUE CTYNCHTAMM MPAKTUYECKUMU METOJAMH ONPEAEICHUA MPOYHOCTH,
’KECTKOCTH, YCTOMUMBOCTH CTPOUTEIBHBIX MAaTePHAIOB

TEOPETHYECKAS YACTD

Beenenue cnenuanbHBEIX J00ABOK B OETOHHYIO CMECH SBILIETCS YIOOHBIM CIIOCOOOM
yAYYIIEHUA KAYECTBEHHEIX XAPAKTEPUCTHUK IIEMEHTA, O€TOHA U pacTBOPHOTO KamHiA. JloOaBku
MO3BOJIAIOT 3HAYUTENBHO YIYYIINTh HMX TEXHUYECKHE M OSKCIIYATAIIMOHHBIE ITOKA3aTENH.
CnenuanpHbie JOOABKW MPUMEHSIOT MPH MU3TOTOBIEHUH CTPOUTEIBHBIX PACTBOPOB M OETOHHBIX
CMECEH, MPU MPOU3BOACTBE BAKYIINX BeMeCTB. OHU MO3BOAAIOT JOOUTHCS MHOBBINIEHUSA KAUECTBA
OEeTOHHOM CMeCH, OKa3plBad BJIHMAHHUE HA TaKHUe TI0Kazareiad, KaK BOIOCTOHKOCTB,
ya000yKIaIBIBAEMOCTE, MOPO30CTOMKOCTh, MEXAHWYECKYIO IUIOTHOCTh, VCTOMYMBOCTE K
TPENIMHAM W Pa3pyLIEHUAM, YMEHBUIMTHL TEILUIONPOBOJHOCTE M YBEJIWYUTH CTOMKOCTH K
OKPYKAIOMIEH Cpefie.

OCHOBHBIMH CBOUCTBAMH OETOHHBIX CMECEH CUHMTAOTCA CBA3AHHOCTB., T.€. CITOCOOHOCTE
MOAACPKUBATE OJHOPOABIHM COCTAB M HE paccaauBareCa NOpPU  TPAHCHOPTUPOBKE,
BONOYAEPKUBAOMIASA CIIOCOOHOCTE (MTpacT O4YEHBb BAXKHYIO pOJIbL OpH HAOOpa OPOYHOCTH,
MOPO30CTOMKOCTH MW BOJOHEOPOHHUIIAEMOCTH), , YIA0OOYKIAABIBAEMOCTH WM CHOCOOHOCTH
OPUHUMATE TPEOYEMYIO TIIOTHOCTE U KOH(PUTYPALIUIO.

CBexaa OeToOHHAs CMEChH AOKHA OBITH OOHOPOOHA, NMPUTOAHA K MEPEBO3KE K MECTY
VKJIAAKU U TIPU 5TOM JOKHA COMPOTHUBIIATECS PACCIOCHUIO U BOJIOOTAEICHUIO.

O PR dbio TPOSKTHPOBAHIH  COCTABA OCTOHHOH CMECH BaXKHO BEHIOPATE

CepTb@OOTEEPOTBYIORIAE MATEPAAMLIBMK YIIINE BEMIECTBA U T00ABKH W YCTAHOBUTH WX ONMTHMAIEHOE
B T T
TR ot e T B BHH B E COO THO T i e,
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OCHOBBIBAACE HA TAKOM MOAOOPE MOM¥KHO HOJIYYUTE OCTOHHYIO CMECH C TpeOdyembIMH
TEXHOJIOTUYECKUMH CBOMCTBAMM, OTBEUAIONIYI0O MPOEKTHBIM M JKCIUTYATAIIMOHHBIM YCIOBUAM
IpU MUHUMAJIBHOM pacxoxae nemenra. [lonoOpannas takum oOpaszom OeroHHAs cmech 00A3aHA
o0magare HEOOXO0MMON ya000YKIaIBIBAEMOCTEIO U CBA3AHHOCTHIO, HE JIOJIKHA PACCIANBATHCHA.

beroH, OpPUrOTOBIEHHBIM W3 TAKOM CMECH, [JOJIKEH COOTBETCTBOBATE TpeOyeMbIM
XapaKTEPH CTUKAM.

Haubonee mnpocTol METOA NOPOEKTUPOBAHWA COCTABA CMECH COCTOMT B PACUETe
KOMIOHEHTOB MO a0COmMOTHBIM 0ObeMam. [Ipu 5TOM HY¥)HO y4YWUTHIBATH, 4YTO YIOKEHHAA U
YIJIOTHEHHAS O€TOHHAA CMECh HE MOKET UMETh Iy CTOT.

ObOopyaoBanHe U MAaTepHAJILI

OO0pa3usl U3roTaBaIUBaOT B (POPME MPAMOYTOJIBHOU MPU3MBI C MOMEPEYHBIM CEUECHHEM
20x20 MM 1 ;mHHON BAOAE BOJIOKOH 300 mM. Jlomyckaercs onpenenaTs Npeaei mnpogyHOCTH IPH
CTaTMYECKOM M3rude Ha 00pa3nax mociie ONpeaeneHs MOy YIIPYTOCTH.

Jlns mpoBeneHnsA UCHBITAHUA TPUMEHAETCSA CICIYIONIAd anmaparypa:

- mopepHmsupoBanueid  npubop IICT-2M, olecneunBaronmii  3aJaHHYI0  CKOPOCTh
HarpykeHus o0pasna W MEePEMENICHU HATPYKANIe TOJOBKH M MO3BOJAIONIAS HU3MEPATH
HArpy3Ky ¢ DOTPemHOCThI0 HE Domee 1%;

- mpucnocodnenue, obecneumBaroniee W3O 00pasna IPUIOKECHUEM HArPY3KHM K €ro
MOBEPXHOCTH B CEPEIMHE PACCTOAHMA MEKIY LeHTpamu omop. Pamiyc 3akpyrieHus omop u
HATPYKAIOMIETO HOMKA JOKEH OBITH 30 MM;

- ITAHTEHIIUPKYIIb C MTOTPEMIHOCTEIO U3Mepenus He donee 0,1 mm;

- armmaparypa ana onpenenennsa Bnaxuoctu no 'OCT 16483.7-71;

- IPOBOJIOUHBIE TATYMKHA COMPOTHUBIICHU;

- PBIYAKHBIE WA SJIEKTPOMEXAHUYECKHE TEH30METPHl IS M3MEpeHus (PuOpoBBIX
nedopmanuii, TpOruOOMeEPEl MJIM MHIUKATOPEL YACOBOT0 THHA I M3MEPEHUS TPOru00B DAIKN.

Yka3zaHHA 110 TeXHHKe 0€30MaCHOCTH

K BrmomHeHuro nadopaTOpHBIX padOT OOONYCKAKOTCA TOMBKO CTYOEHTHI, MPOIIEANINE
WHCTPYKTAK MO TEXHUKE 0€30MacHOCTH.

30HAa BEIMOHEHUA PAdOT momKHA OBITE OrpaxkaeHa. Haxoxaenue mocTOpOHHUX JIUIL, B TOM
YHUCJIE CTYJEHTOB, HE NPUHUMAOIINX YYaCTHE B BHIMNOJHEHUH JAHHOW palOTeI, B padoden 30HE
3aIpeniaeTcs.

Bce KOHTAakTHBIE COEOUHEHMA AOJLKHBI OBITh OYMILEHBI U HPOBEPEHEI HA IUIOTHOCTE
3aTAKKH; U3MEPUTEIBHEIE ITPUOOPEI NONKHEI OBITE UCHpaBHEL. [lonp30BaHNE MOBpEK IEHHBIMU
IpuOOpaMu HE JOITYCKAETCH.

[Tpu nepepriBax B padore, a TaKKeE NOCIE OKOHYAHUA pabOTEI BCE MPUOOPHEI HEOOX OINMO
Pasrpys3uTE.

3ampeniaeTca OCTaBATE 0€3 HA30pa 3arpyKEHHBIE TPHOOPEI.

[Ipu mnpoBemeHny WuCOBITAHUM MOOKHO OBITH CMEMIAHHOE OCBEMIEHUE, TO €CTh
€CTECTBEHHOE M MCKYCCTBEHHOE, 4TO OOecnmeduMBaeT OCBEMIEHHOCTh 30HBI MCIBITAHUN B
cootBercrBuu ¢ TpeboBanmamu CHull.

Jananus

[ToaroToBKa UCHEBEITAHWI: HA CEPENNHE UIMHEL 00pa3na U3MePAOT MUpUHy b 1 BeICOTY h
C MOTPEMHOCTRI0 HE Oomee 0,1 mm.

[TpoBenenue ncnerranmii: oOpaszen nomeniatot B npudop I1CI-2m (cmoTpu maboparopuyro

padory lgnﬁﬁ%ﬁ%%mmmee yCWIE OBLIO HAMIPABJIEHO MO KACATENBHON K TOOAUYHEIM CIIOAM
Ceptvch (MBI OV TAMPEHHEIFASER PIETI) FOMATPYHEAIOT MO CXEME, MMOKA3aHHON HA PUCYHKE.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OOpazen HarpyxarT HAOOPOM THPE PABHOMEPHO C ITOCTOSHHOW CKOPOCTBIO HATPYKEHUA
WM MMOCTOSSHHOW CKOPOCTRIO mepemenieHus 4 mm/mMuH. CKOPOCTH HATPYKEHUS NOJDKHA OBITH
Takou, gTo0b1 00pazen pazpymmics gepe3 (1,5+0,5) MmuH nocne Havana HarpyxeHus.

Hcnerranue mpogomkaroT 40 pa3pymeHus 00pasna, Onpenenaa MaKCUMaIbHOE IMTOKa3aHue
crpenku MY-10. Makcumanenyro Harpy3ky Fmax Onpenemnaror ¢ morpemHocTeio He donee 1%.

[Tocne ncoerTanus onpenenaioT BaaxHOCTs 00pasios mo ['OCT 16483.7-71.

[Tpu ncneITanny onpenensaroTCA:

- BEJIMYMHA U XAPAaKTEP PACIPENEICHU HOPMAIBHBIX HAMPIAKEHUH IO BBICOTE CEYEHMA
OanKu Mpu pacueTHON HATPY3KE;

- mporu0® OanKu npu pacyETHOM HATPY3KE U HA KAXKIOU CTYIICHU HATPYKEHUA,

- BEIMUIMHA PA3PYIIAIONIEN HATPY3KU.

Harpyxenne Oanku nmponsBoaurcs cryneHsaMu 0,125 Ppacuer.

[Tokazanusa TeH30METPOB 3AMUCHIBAIOTCS ITPU HYJIEBOU U pacueTHOU Harpy3kax. [Tokazanusa
UHINKATOPOB WJIM IPOTHOOMEPOB 3aMMUCEHIBAIOTCSA HA KAXKIOW CTYHNEHU HATPY3KU 0 BEIMYMHEL
Ppacuer, MOCIE 4E€T0 MPUOOPEI CHUMAKOTCA M 00pa3€el HArPYKAETCA OO0 Pa3PyILLIEHUS.

[To Bemumuumam mpornOos Oamku mpu HaArpy3kax 0,125 Ppacwer 1 0,25 Ppacuer MOKHO
BBIUMCIIUTE YCPEIHEHHBIM MOIYIbL YHOPYTOCTH JOPEBECHHEI 00pa3na Hpu KpPaTKOBPEMEHHOM
HATPYKEHUW U OLIEHUTHh BIMSAHHE MOMEPEYHOM CHJIBI HA mpOoTWO maHHOM Oanku. Jlma sTroro mo
MOKA3aHUAM HHIAKATOpA ompenersieM nporud Oanku B CEpPEeOqUHE MPOJIETA W BBIYMCILIEM
yYCPEOHEHHBIN MOY/Ib YIIPYTOCTH IPEBECUHEI 0€3 yUeTa BIAMAHUA MOMEPEIHOMN CHITHL.

(o}
[Ipenen mpounoctn (%) (8 MIla) obOpazna ¢ BIaKHOCTEIO B MOMEHT WCHBLITAHHA
BBIUMCJIAIOT IO (popmyne:

rjae, Puxx —MakcumanbeHad Harpys3ka, H;
| - paccrosHUE MEX Y LIEHTPAMH OTIOP, MM;
h - BeIcOTa 00pasua, Mm;
b - mupuna odbpasua, Mm.
Pesynprar BeruucgaoT u okpyriroT 10 | Mlla.
Pe3ynbTarsl UCHBITAHUH 3aMMCHIBAIOT B TPOTOKOI.

Coep:xanue oTuyéra

1. Tema;

2. llens paboOTHI;

3. @opmyIibl, COOTHOMIEHUA U TpaPuKy;
4. 3aKroueHue U BBIBOIEL.

K{}I-I'I'pﬂﬂhl-lhlE BOIIPOCHI H 3a/TaHUA

I. Meroauku pa3pabOTKH KOHCTPYKTUBHBIX U PACYETHEIX CXEM?
2. OCHOBHBIE HOJIOKEHUA O CBOUCTBAX CTPOUTEIBHEIX MATEPHATIOB
3. B 3aBUCHMOCTH OT UETO CTPOUTCI CEMENCTBO (PA30BBIX TPAECKTOPHIL!

JlaboparopHasi padorTa Ne2

du3nyeckne 1 XHAMHYECKHE CBOIiCTBA CTPOUTEILHLIX MATEPHAJIOB.
HT NOANWCAH
Henn P%@l@ HOW MOOMNUCHIO
Ceprucp@ar: (JOPRIPOBEAIE22YSECEYNEHIDB4FEEICTABICHNA O B3aMMOCBA3M MAaTepHala U KOHCTPYKIIHH,

SeAeT Y pe OTTPERR A THEI BEISEP 1 onTuMimarmio CBOICTB CTPOUTENRHOTO MATEpHAana, MCXOIS U3

YCJIOBHM 3K CIUTyaTAlMK KOHCTPYKIIUHM U TPEOYyEeMON TOJITOBEYHOCTH;
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° OBJIANEHUE CTYACHTAMH ITPAKTHUYECKUMH METOJAMU OIPENEI€HUsA IPOYHOCTH,
K ECTKOCTH, YCTOMYMBOCTH CTPOUTEIBEHEIX MATEPHATIOB

TEOPETHYECKAS YACTD

K (pu3nuecknM CBOMCTBAM OTHOCATCS UCTUHHAS MIOTHOCTE, CPEAHMS IIIOTHOCTE, CPEIHI
HACBITHAS MJIOTHOCTE, HOPUCTOCTE, MyCTOTHOCTS.

1.1.1 Onpenenenne II0THOCTH

[InoTHOCTE Marepuana - OTHOIIEHWE MACCHI BEMIECTBA MATEPHAIA K 3aHUMAEMOMY UM
00beMy 0€3 ydera MmyCcTOT M MmOpP. IDTO CBOMCTBO MAare€puaja HA3BIBAIOT €M1€ HUCTUHHOU

I[TJIOTHOCTLEHO.
_m (1.1)

V (r/cm, KT/M 3),

rIe m - Macca marepuana (T, Kr),

V - 00vem marepuana (cm 3, M 3 ).

Jlnsa onpeneneHus MAOTHOCTA Marepuaia u3 OTOOPaHHOM M THIATENRHO HNEPEMENIAHHOU
cpennern mpoOsr orBemmBaoT 200-220 r, BeicymuBatoT ero mpu temmneparype (110 £ 5)°C mo
MOCTOSHHOMN MACCHI, 3aT€M TOHKO U3MENBUAIOT B araToBOU WM (papdopoBoit crynke. [Tomyuennsrin
MOPOMUIOK MTPOCENUBAIOT Yepe3 CUTO ¢ ceTkoi Ne 02 pasmep aueliku B cBery 0,2 x 0,2 mm, u OepyT
HaBeCKy 0kono 180 r. mpocesHHOro mopomka.

[ImotHOCTE Ompememsaror ¢ momomipto mpubopa obwemomepa Jle-llla-tense,
IPEACTABILIONIETO KOIOY ¢ PACIIMPEHUEM B HMIMHAPUUECKON dacTH (pUcyHOK 1.1), nmeronmm
NEJIEHUS B HUKHEN U BEPXHEU 9aACTAX.

) SRR s O

o

-

1- mrarmus;

2- BOpOHKA;

3- TEpMOMETP;

4- obbeMomep;

5- cocya ¢ BOO.

Pucynok 1.1 - Ilpubop Jle-lllaTenne 114 onpeJe/ieHHA INIOTHOCTH MaTepHAIa

O0wem sTOoro pacmmpenus cocrasiager mopsaaka 20 cm3. OO0beMOMEp HAMOJHAIOT 10
HIKHETO HYJIEBOTO WJIA JHO0Or0 APYroro NEJIEHUS JKUOKOCTBIO, MHEPTHOM K HCHBITYEMOMY
Marepuany (BomoH, OE3BOIHBIM KEPOCHHOM WA COUPTOM). THIATENILHO MPOTHPAIOT TAMIOHOM
WM (PUABTPOBAITEHOM OymMarou CBOOOIHYIO OT KHUAKOCTH 9aCTh 00BEMOMEPA U MTOMENIAIOT €T0 B
CTEKISTHHBIN COCYyI ¢ BOOOM, nMetonien remmneparypy (20 £ 1)0 C.

YepesyMEHMeANiEMIe moMenieHus ooreMoMepa B BO OTMEUAOT VPOBEHB JKHUIKOCTH
SHETPOHHON NOANUCHIO 1 p Y, yp I ,

Ceprnb SEVIBAYACH « FESISHIEINIE 1 B HM#HEH ,ACTH IIKAJIBI mpuOopa. 3areM OT IMOATOTOBJICHHOW ITPOOEI
BraaenqiOP OIHKA NMATCPHATAOFREB#I BAIOT C TOUYHOCTEIO 10 0,01r. Ha TexHnyeckux Becax HaBecky 80 . u

qepe.a BﬂpGHK}' BBICBIITAKOT MHTEPHHJI B GG’BEMGMEP Hﬂpuﬂﬂhﬂ{ o0 TEX Hﬂp, MOKda }VPGBE‘HB
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KUIKOCTH B HEM HE MOOJHUMETCA A0 OJHOTO W3 NEICHUI B BEPXHEW UaCTHU MIKAILI mpudopa.
PasHoCTe MEKIYy KOHEYHBIM W HAYAIbHBIM YPOBHSAMHM KHUIKOCTH B 00BEMOMEPE MOKA3BIBAET
00BbEM mOpomIKa V, BEICBIMAHHOTO B IMpuOOp. OCTAaroKk mMOPOIIKa B3BEMIMBAIOT U MO PA3HOCTH
MEKIY HAUAIbHOM HABECKOM M M OCTAarkOoM ml OmpenendatoT MacCy BBICBIITAHHOTO MOPOIIKA B

00BEMOMED.
[InoTHOCTE MaTrepuana B r/cm 3 paBHa:
o — m :m, (1.2)

V

II€ M - NIePBOHAYAIEHAA HABECKA MaTepuana, L,

m | - 0OCTaTOK OT HABECKH, T

V - 00BeM KUAKOCTH, BEITECHEHHOMN 3aCBIITAHHBIM ITOPOIIKOM B IPUOOP, CM3.

[InotHOoCTE Marepmana ompepenaror ¢ TouHocTteio mo0 0,01 r/cm 3 , kak cpemnee
apu(pMeTHIECKOE IBYX OTAEIBHEIX ONPENEICHUI HA PA3HBEIX HABECKAX.

Jl1sg OpUEHTHUPOBOYHOTO OMPEAEIEHUA IUIOTHOCTU MATEPUAId MOKHO BOCHOJIB30BATHCA
MEPHBIM IIITMHAPOM eMKOCTBI0 OT 100 mo 250 cMm 3 ¢ uenout genenus | wmu 2 cm 3 . B sTtom
CIydae B IUJIMHAP HATUBAIOT KUIKOCTH HA 1/3 ero o0Owema, OTMEUAIOT YPOBEHB IO HUKHEMY
MEHHUCKY KHUIKOCTH, 3aT€M OCTOPOKHO BBEICBITAIOT B HETO HABECKY IMOPOIIKA Marepuana Maccou
50 — 100 . 1 BHOBE OTMEUAIOT YPOBEHBL KUAKOCTH. II0 pasHOCTH KOHEYHOTO M HAYAIBHOIO
YPOBHEHU OONPEAEIAOT 0OBEM BEICEITAHHOTO B HWJIMHAP MOPOMIKA. 3aTEM MO BEIIIE NPUBEACHHOU
(popMyne ONPEnENAOT INIOTHOCTh MATEPHAIIA.

b

JlaboparopHasi padora Ne3

MexannyeckHe CBOMCTBA CTPOUTE/ILHLIX MATEPHAJIOB.
[eas padoThI:

- W3Y4YWUTh OCHOBHBIE MEXAHMYECKHUE CBOWUCTBA CTPOUTENBHBIX MATEPHAIOB W HAYYUTHCA
OIPENEILATE TBEPAOCTE MATEPHUAIIOB.

TEOPETHYECKAS YACTDb

CBOMCTBA METAUIOB M CIUIABOB ONPENENSMIOTCS XUMHUECKHM COCTABOM U CTPYKTypou. Bcee
CBOMCTBA METAJIOB PA3ACIAIOTCA Ha (Pu3MdyecKkue, XUMHYECKHE, MEXAaHHUUYECKHE U
TEXHOJIOTUUECKHE.

Mexanuueckue  CBOMCTBA METAUIOB  OINPENEIAIOT HUX  CIHNOCOOHOCTHE  CONPOTHUBIATHCA
MPUJIATAEMBIM YCUITUAM. K TakuM CBOMCTBAM OTHOCATCS OPOUYHOCTB, YIIPYTOCTh, MIACTUIHOCTS,
TBEPIOCTh, XPYIKOCTh, BA3KOCTE, U3HOCOCTOUKOCTE.

IIpoyHOCTH - 5TO CMOCOOHOCTE METAIA CONMPOTUBAATECA Ie(POPMAIMHN WIN PA3PYILIEHUIO O]
OEUCTBUEM CTATUUECKUX WJIM TUHAMHYECKUX HArpPy30K.

[Tpy ncnerTanny METALIOB OMPENEIIAIOT CACAYIONIME XAPAKTEPUCTUKA MEXAHUUYECKUX CBOMCTB:
MPEIENB] ITPOIIOPLHOHAIBHOCTH, YIIPYTOCTH, TEKYYECTH, IIPOYHOCTH, OTHOCUTEIBHOE YIIMHEHUE
1 OTHOCUTEIILHOE CYKEHHUE.

IIpeden  npounocmu- 5TO  HANPSKEHHUE, COOTBETCTBYIONIEE HAWMOONMBIIEH  HArpPYy3Ke,

ITPENIIECT BYENEEHPA3RAIEHII0 00pasia.

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IIMacTHYHOCTh- CBOMCTBO TBEPABIX TEJ MO JEHCTBUEM BHENTHUX CUJI U3MEHATH, HE Pa3PyILasics,
CBOIO (OpMy M pasMepsl M COXPAHATH OCTATOYHBIE (ITACTHYECKHE) nedopmanuu mocie
yCTPAHEHHUS 3TUX CHIL

OTHOCUTEIBEHOE YIUIMHEHUE U OTHOCUTEIBHOE CYKEHHE ABIAIOTCA ITOKA3ATEIIMHA TUIACTUIECKUX
CBOMCTB METAJLIOB.

OTHocHTe/IbHOE VIJHHeHHe- HSTO OTHOIIEHME OIWMHBEI O00pa3na mocne paspelBa K €ro
MEPBOHAYATEHOMN UIMHE, BEIPAKEHHOE B MPOIIEHTAX.

OTHOCHTEJILHOE CYKeHHE - 5TO OTHOMIEHNE A0COMIOTHOTO CYKEHHUS, T. €. YMEHBIICHUS TIOTIATH
MOMMEPEYHOTO CeYeHMs 00pasia Mmocne paspeiBa, K MEPBOHAYATLHOM TIOMIATHA TTOMEPETHOTO
CEUEHU S, BEIPAKEHHOE B MTPOIIEHTAX.

Viapuass BA3KOCTb- CIOCOOHOCTE MAaTe€pUasa  COMPOTHBIATHECS  PA3PyHIEHUIO  TIPH
TUHAMHYECKUX HArPy3Kax.

Haubonee gacto ompeaensoT TBEpAOCTE MATEPUAIOB Omaromaps OBICTPOTE U MPOCTOTE METOIA,
4 TAKK€ BO3MOKHOCTH ITPOBENEHUA WCIBITAHWA HA TOTOBBIX AeTaax Oe3 mx paspymenus. [lo
BEIUYHUHE TBEPAOCTH MOYKHO CYIUTH O IPYTHUX MEXAHUYECKUX CBOMCTBAX METAJUIOB: MPOUYHOCTH,
M3HOCOCTOMKOCTH.

TBepgocTs - 5TO CBOMCTBO MATEPHUAIOB COMPOTUBIIATECSI MPOHUKHOBEHUIO B HETO APYTOro, Oomee
TBEPAOTO TENA ONMPENEIEHHON (POPMBI M pa3MEPOB, HE MOMYYAIOMIETO OCTATOYHOH Ae()OpMAaIH.

a — meg@rhmmenem. 0 — metoa Bukkepea; 6 — meroa Poksenna
Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E
SnanenPycyHOR2:1 12 ENeMBICIENBIManus Ha meepoocmb
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Ceptud
Bnanene

[Tpumenstorcs  cneqyrompe METOOEl  ONPENEeNeHHs TBEPIOCTH: BAABIMBAHUA (Hambomee
pacrpoctpanen ), napananns (merox Mooca), orckakupanus (mpudop [llopa), kauanus masTHUKA.

[To meromy BpaBmmBanus paboraror TtBepmomepel bpunemns, Poxsemna, Bukkepca. Bce
TBEPIOMEPEI pabOTAIOT IO CXeMaM, IPEICTaBICHHEIM Ha pucyHke 2.1.

Memoo bpunenna
TBepmocTe Mo ATOMY METOY OMPEALTIETCA MyTEM BIABIUBAHUSA CTATBHOT O 3aKAJIEHHOTO MIaPUKa
onpeneneHHOro muamerpa (D) B uCneITyeMyto MOBEPXHOCTE MO AEUCTBUEM 3aJaHHON HATPy3KH

(P) B Teuenne onpeneneHHOro BpeMeHu (pucyHok 2.1, a).

Uucno teepmoctu mo bpunemmo oOo3nagaercs HB w onpenensercs mo (opmyne: rae P
- HArpy3Ka, JEeUCTBYIOMIAA Ha MWapukK, Kre (H);

HB =

2-P

1 ?D ?2())-1 D*-d)’

(1.1)

F - nnoniaae MOBEPXHOCTH OTIIEYATKA, MM

D - nmamerp mapuka, Mm;

d - TMaMmerp oTmeuaTKka, MM.

K mpubopy npunaraercs KOMIUIEKT U3 Tpex mapukoB guamerpom D =2.5vmm; D=5 mmu D = 10
MM. J[mamerp mapuka ¥ mpuiaraeMas Harpy3ka BEIOMPAOTCA B 3aBUCHMOCTH OT TOJILIMHEL

WCTBITYEMOH JTETAA W TPEA0IaraéMoil TBepaoCTH 1o Tadmure 2.1.

Tabmuma 2.1- PesxuMer uCIBITAHA TBEPIOCTH TI0 METOTY

bpunemna
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Or3 o6 5 750(7355) 250(2452) 62,5(613)

bonee 6 10 3000(29421) 1000(9807) 250(2452)

JImUTenpHOCTE BRIAEPKKH MO HATPY3KOHU paBHA:

IJIA TBEPIBIX MATEPHAIOB (CTanen u uyryHoB) - 10c.;

IJI1 MATEPUATIOB CpeaHEN TBEpAOCTH (OpoH3El, maTtyHu) - 30 C.;

IJI1 MATKUX MATEPUAJIOB (AMOMUHM A, Maraus) - 60 c.

3HAYECHUE TBEPAOCTH ITOCIE UCITBITAHU A MOKHO ONPENEIUTE ITo Tabmune 2.3.
Ilopsodok onpedenenua meepoocmu Ha npuoope bpunenns

e 1. 3aunucturs (mpu HEOOXOIAMMOCTH) 00pa3zel HaXIAYHOU OymMarou, HAMMJIBHUKOM HITH
LT () OBATTEHBIM KPYTOM.

e 2. YCTaHOBUTE HA PHIYATE 3aTAHHYIO HATPY3KY.

e 3. YcranoButh oOpazer; (pucyHok 2.2, 0) Ha CcTOIMK 6 Tak, 4TOOBI IIEHTP OTIEYATKA
pacnojaraics Ot kpas oOpasua Ha paccrosHuu 2,5 D, a OT eHTpa COCETHETO OTIIEYaTKa -
Ha 4 D.

e 4. llomxare oOpazen K mapuky, Bpamias MaxOBUIOK 2 10 cpadareIBaHUA TPEMIOTKH (IpH
3TOM IIIMUHAEIL IMOJHUMAECTCS, CKUMasA NPYKUHY, U CO3JAETCA IPEABAPUTEIBHAL
Harpy3ka Ha mapuk 100 krc).

e 5. VYCTaHOBUTH MNOJBWKHBIML JUCK / B COOTBETCTBUM C BPEMEHEM BBIIEPKKH
(BUHT 8 MOMKEH OBITH OTIYILIEH ).

e 6. Bxkmo4nTE ANIEKTPOABUTATENE, HAMKAB KHOIIKY /, KOTOPBIU YEPE3 YEPBAUHEIN PEAYKTOD,
KPHUBOIIUITHEIA BAJI U IATYH OTBEAET yrop 9 ot peruara ¢ rpy3zamu 5. [Ipu stom Harpyska
gepe3 CHCTEMY PBIYATOB COOOMIAETCA MIAPUKOBOMY HAKOHEUHHWKY, 4TO (PUKCHUPYETCS
3arOpaHveM KOHTPOJIBHOM JIAMITOUKH 4. B 3TOT MOMEHT BUHTOM & 3aKaTh TUCK / HA BAIY.

e 7. Ilocne BRIOEPKKH BPANICHUE DSJIEKTPOABUTATENA ABTOMATHYECKH IEPEKIIOYAETCA HA
00paTHOE, ¥ YIIOP BO3BPAILAET PEIYAr C IPYy3aMH B UCXOIHOE ITOJIOKEHHUE.

e 8. Cuate oOpazern, oTBEAA CTON MPUOOA.

e 9. M3mepurs aquamerp OTHEUaTKa B ABYX B3aUMHO MEPHEHANKYIAPHBIX HATPABICHUAX U
B3ATH CpenHee 3HadeHue. /lnaMerp orneyarka u3MepsaeTcs CHEeUaIbHEIM MUKPOCKOIIOM
MIIB-2 co mkamou m3mepenus ¢ TogHOCTRIO 0,1 mmt 0,05 mm (pucynok 2.3).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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a - oommit Bug tBepmomepa TI; 6 - cxema TBepoomepa T1H

e | - KHOTKA; 2 - MAXOBUYOK; J - HAKOHEUHWK; 4 - KOHTPOJIEHAS JTAMIIOUKA;
e 5 -Tpy3el; O- CTONUK; / - TUCK; 8 - BUHT

Pucynok 2.2 - Teepoomep bpunenna (T1L)

OTne4yaTok

OKyIsIp CO MKaAJIOH
Pucynok 2.3 - Cxema usmepenusn ouamempa omnedamxkd

Juamerp ormewarka gomxeH HAXOOUThCA B mpeaenax 0.3 D < d < 0,6 D, B IpOTUBHOM Ciay4ae
HCIBITAHUS] HOBTOPUTH C MHBIM Pa3MEPOM ILAPUKA.

10. ITo ¢popmyne 1.1 naiitn 3HaueHne TBEPIOCTH.
Memoo Pokeenna

N3mepenne tBepmoctu Ha mpuOope PokBemwra mpow3BOAWTCA BAABIUBAHUEM B HCITBITYEMBIA

o0Opazer aaAMasEeTr0a8o c vriaoM 120° mox marpv3ko# 147 1H (ueprasg mkana «C»). HArpv3KOoH
P HEHEHTPGHHGHI'IGE,I'I Chlo T A Py (aep ); Py

Ceprudmkar:  2C0000043E9ABBBI52205E 7BA500060000043E
8nanend 88, 4lcHy Cuepras anxanaowA») wm mapukoM auamerpom 1,588 mm, mox warpyszkoin 980,7 H

(kpacHas mxkama «B»).
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B tabmurie 2.2 mpuBeaeHBI YCIOBUS ONIPEACICHUS TBEPIOCTH.

Tabmuma 2.2 - Yenosus CTaHOapTHOTO OMpeIeeHns TBEPIOCTH

Iopsiook onpedenenus meepoocmu Ha npubope Pokeenna

o |.IToarorours oOpa3zern u yCTAHOBUTE HA TIPEIMETHEIN CTOJMK 7.

o 2. VYcranoBurs HEOOXOIUMEINA TPy3 | 1 HAKOHEYHUK 3.

e 3. Bpamiennem MaxoBuKa 2 OpwkaTh 00pazel K HAKOHEIHUKY 3 Tak, 9TOOBI MaJeHbKas
CTpE/IKa WHIMKATOpa OCTAHOBWIACH MPOTUB KPACHOH TOYKH. IJTUM O0ECIIeYUBAECTCA
npeaBapuTenbHas Harpyska Ha oOpazen P = 10 krc (a1 mIoTHOTO CONMPHUKOCHOBEHUS
aJTMa3a WM MapUKa C UCIBITYEMBIM MATEPHAIOM).

e 4. BpamenneM mkanel mHOMKATOpa 4 ycTaHOBUTH LUy () UepHOU MIKAIBI ITPOTHB
OOJILIION CTPEJIKH (BPAIIEHHUE OCYIIECTBIIETCA CEKTOPOM ).

e 5. Brirouuts seKTpoaBUTATENE NMPUOOpA MEpEeKIouareaeM 5 U HaKaTHEM KJIABHIIH 6
CO3JaTh HATPY3KY.

e 6.Ilocne caaTua Harpy3ku OONBIIAS CTPENIKA YKAKET 3HAUCHHE TBEPIOCTH.

Ha xaxxmom oOpasie momxHO OBITH MPOBENECHO HE MEHEE TPEX WCIBITAHUH W OTPENEIEHO €ro
CpeIHee 3HaYCHHUE.

ITOT METOJ HE PEKOMEHIYETCS MPUMEHATH A/ CIUIABOB C HEOTHOPOIHOM CTPYKTYPOU (IyTYHEI
CEpEIE, KOBKHE, BEICOKOMPOYHEIE).

OOKYMEHT MNoAnvcaH
Buo A 3NEKTPOHHOW NOANKUCHIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LWebayxoea TatTeAHa AnexkcaHgpoBHa

HAenctentenex: c 19.08.2022 no 19.08.2023

10



e 1-Tpy3ml; 2 - MAXOBUK; 3 - HAKOHEUHUK; 4 - UHAUKATOP; 5 - MEPEKII0YATEND;
e 0 - xiaBuma; /7 - IPEIMETHBIN CTOTHK; 8 - CEKTOP

Pucynok 2.4 - Cxema npubopa Pokeenna (TK)
Omnpenenenue TBEPIOCTH MO MeTONy POKBE/LIa IMIMPOKO pacrpoCTPaHEHO, TAK KAk IT03BOIAET
HCIBITHIBATE TBEPABIE U MATKUE METAUIBI MPAMO HA TOTOBBIX Aetaiax. [lomyuenHsie 3HaueHus

TBEPOOCTH IO MeTony PokBENIa MOKHO NEPEBECTH B 3HAUCHUA TBEPAOCTH N0 MeTOony bpunens,
MCIONB3ys Tabmumy 2.3.

Tabnuma 2.3 - CooTHOMmEHNE gnces TBepaocTH mo bpunemto u Poksemty

OeicTBUTENEH: C




Ceptudmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnapeneu: LLeBayxoea TaTbAHa AnekcaHapoBHa
Memﬂdsﬁuxxepm
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[Tpu ncnierrannm Ha TBepaocTs o meroay Bukkepca (I'OCT 2999-75) B moBepxHOCTh MaTepuana
BJABIMBAETCA AIMA3HAS YETBIPEXTPAHHAS MUPAMHUIA C YIIOM IIpH BepmuHe a = 136° (pucyHok
2.1, 0).

Yucmo tTBepaoctu mo Bukkepcy odo3nagaercs cumsonom HV ¢ ykazanuem Harpy3ku P u Bpemenn
BBIIEPKKH O HATPY3KOH, MPUUEM Pa3MEPHOCTh HMCIA TBEPIOCTH (Krc/MM’) HE CTABUTCA
(pucynok 2.5) ITpomomKUTENBHOCTE BEIAEPKKH WHAEHTOpA MOA HATPY3KOW MPUHUMAIOT OIS
cranent 10-15 ¢, a mia uBerneix meramnos- 30 ¢. Hanpumep, 450 HV10/15 o3nagaer, ato uncno
TBepaocTu mo Bukkepcy 450 momyueno mpu P =10 krc (98,1 H), npunoxkennoil k anma3HoH
mUpaMUIE B TeUeHUe 15 c.

Pucynok 2.5 - Teepoomepwvl Bukkepca

[TpenmymiecTro meToga Bukkepca mo CpaBHEHUIO ¢ METOAOM BpUHENA 3aKIIOYAETCS B TOM, 4TO
MeTomoM Bukkepca MOKHO WCIBITBIBATE MATEpPHANBEl 00Jieeé BBICOKOW TBEPAOCTH W3-34
MPUMEHEHUSA AIMA3HOW MUPAMUIEL.

Memoo Mooca

TBepmocTs TOPHBEIX TIOPOA OTEHWUBAETCA C IMMOMOMIBIO MKATLI TBepmocTH Mooca (tadbmmra 2.4),
KOTOpas MPEACTABIIEHA MECATEI0 MUHEPAIAMHA C YCIOBHBIM MOKaszarenem tBepnoctu ot 1 mo 10
(cambIil MATKHUM TAIBK - 1, cambii TBepabeId anmas - 10).

B mkane TBepOOCTHM MECATH CINENMATBLHO IMOJ0OPAHHBIX MUHEPAIOB PACIIOIOKEHBI B TAKOW
MOCIEI0BATENBHOCTH, KOTAA CIEAVIONIAN 110 HOPAIKY MUHEPAJ OCTABIIET YEPTY (LlapanuHy) Ha
MPEeabIOYILIEM, & CAM UM HE IIPOYEPUHBACTCH.

Teepmocts onpenernaroT caenyrommum 00pazoM. Ha riiankoit moBepXHOCTH NCCIEeTyeMOro o0pasna
MpoOYIOT HAHECTH 4YepPTy KAKIBIM M3 MHHEPATOB, VKA3aHHBIX B MIKAJIE, HAYMHAA C CAMOTO
MATKOTO. [TpH 3TOM yCTaHABIMBAIOT, KAKOW MUHEPAJ OCTABIIACT UEPTY (Iapamaer odpaszerr).

dé%; T noarnnvucaH

Tabmvmas fBeprocTn Mooca 1 xapakrepucTuKa MUHEPATIOB
Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Bnapeneu: Hlebayxoea TaTeAHa A

Oeicteutenen: ¢ 19.08.2022 no 19.08.2023




OT
KOPYHI UEPTUT CTEKIIO 9 romy0OBaTOCEpPOTO  CTEKJISIHHBIM — MEITKOKPHCTAI
II0 KpacHOTO

OT MPO3PaYHOrO

aymvas YEPTUT CTEKJIO 10
10 YEPHOTO

CTEKISHHBIM  KPUCTAJUTMIECK

[TpomexyTounsie cTemeHn TBEPOOCTH KaMHA BBRIpAKArOTCSI B Buae apodOei. Tak, aucmo 8 1/2,
OTHOCAIIEECS K XpU300epuiuTy, 03HAYAET, YTO OH LAPAINaeT TOMa3 MPUMEPHO TAK KE, KAK CaMm

1apamaercsa Kopynaom. ['panat nmupom HECKOJIBKO TBEPKE KBapIa (/) 1 HECKOIBKO MArue Oepuia
(7 1/2), mosTromy ero tBepnocts 0003Hauaerca kak 7 1/4.

BaxHO MOMHUTE, UTO CKPBITOKPUCTAUIMUECKHE, TOHKOIMOPUCTEIE M MOPOIIKOBATHIE PA3HOCTH
MUHEPAIOB 001aJaroT JIOKHBIMH ManbIMH TBEpmocTaAMH. Hampumep, reMatuT B KpUCTALIax
MMEET TBEPAOCTE 6, 4 B BUIIE KPACHOM OXPBI MEHBIIE 4, 9TO TOBOPUT O MPAKTUYECKU OTCYTCTBUU
CLICTUICHUS B TOHKOAUCIIEPTUPO-BAHHON MACCE TeéMaTuTd. B 1emoM rimaBHas macca IPUPOIHBIX
coenuHEeHMT obmamaer TBepaocTeio OT 2 no 6. Haubonee TBepapie MuUHEpanBl, KaK IPABUIIO,
MPUHAIEKAT K OKMCIAM U HEKOTOPBIM (4amie BCETO OCTPOBHEIM) CHITHKATAM.

Bonpocwet ona konmponsa

. UTo Takoe TBepnoOCTL?

. Meronrr onpenenenns TREpaOCTU?

. Kak onpenensercs teepanocts o bpunemnro?

. OT 4ero 3aBUCHUT BEIOOP AUAMETpa MAPHUKA, HATPY3KH, BPEMEHU, BBLIEPKKH !

. Kak onpenenaercsa teepaocts mo merony Poksemna?

. Korga npumensercsa aaMa3Helil KOHYC?

. Korma npumensiercsa crampaoM mapuk D = 1,588 mm?

. Korpga npumenserca anMmaszHas 4eTeIpeEXrpaHHas mapaMuaa?

. Jlna onpenenenusa TBEPAOCTH, KAKUX MATEPUATIOB IPUMEHAETCA MeTon bpunenna?
e 10. /lna onpenenenus TBEPIOCTH, KAKUX MATEPHATIOB TpUMeEHAETCS MeTon Poksemna?
e 11.]lna onmpenenenus TBEPOOCTH, KAKUX MATEPHUATIOB NPpUMEHAETCS meToa Mooca?

e 12, Jlna onpenenenus TBEPIOCTH, KAKUX MATEPUATIOB MpUMEHAETCS MeTon Bukkepca?

.
OO0 1 N s W

JlaboparopHas pabora Ned
TexHolorHyeckue U HKCILIYATAIHOHHBbIE CBOMCTBA CTPOUTE/ILHBLIX MATEPHAJIOB.

Iean padoThi:

¢ (opmupoBaHue y CTYOEHTOB IPEICTABICHUA O B3aMMOCBA3W MATEpPUATIA U KOHCTPYKIIWH,
OPEIOMPENEIIAIONIEN BEIOOP M ONTHUMM3AIAI0 CBOWMCTB CTPOUTENRHOTO MATEpUana, UCXOOd M3
YCJIOBHM 3K CIUTyaTAlMK KOHCTPYKIIUM U TPEOYyEeMON TOJITOBEYHOCTH;

. OBJIACHUE CTYNCHTAMM MMPAKTMYECKUMU METONAMH ONPENEICHUA IIPOYHOCTH,

KECTKOCT o ¥REQHRHBOFERH CTPOUTEIEHBIX MATEPUAIIOB
ANEKTPOHHOW MOAMNUCHIO

Ceprudomkar: 2C0000043ESABSESG2205E7BASO006000Q043E —
i-a ]él'[/[E‘ H3NYCCKHX CBOHMCTB CTPDHTE‘JTE:HLIK hIﬂTE‘pHHJIUB

Bnaneneu: llleGayxoea TaTk
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1.1. Onopenenenne nCTUHHOM IMIOTHOCTH
Hemunnasa nniomuocmo p (2/cm?, K2/M ) @bluucisiemcs Ho hopmyie
p=m/Vg (1.1)
2de: m- macca mamepuana, Vq - o0vem mamepuana 6 abCcoar0OmHo NIOMHOM COCIMOAHUU.

HMcTrnHHYI0 NI0THOCTE MATEPHAIA OMPENENAIOT U000 C MOMONIBIO CIEHATBHON CTEKIAHHOU
K0JIOBI — 00BEMOMepa Jle-1llarense, BMmecTumocTeio 120-150 CM-, THO0 C TTOMOTIIBIO MUKHOMETPA
- KOJIOBI TOUHOTO 00BeMa, 00BIUHO, BMECTUMOCTEIO 100 oM.

Jlns onpenenenns UCTUHHOMN TIOTHOCTH KAMEHHOTO MATEPUAIA C TOMOMIBI0 00beéMoMepda
Jle-lllamenbe U3 OTOOPAHHOM W THIATENBEHO MEpeMemaHHod mpoOer orBemmBaroT 200-220 r.
Kycoukn otoOpannoi npoOwl cymar B cymmibHOM mkady nmpu temmeparype (110+5) C mo
MOCTOSHHOM MACCHI;, 34TEM HUX TOHKO W3MEIBYAIOT B araroBou wuim (appopoBON CTYIIKE.
[ToryuennsIii MOPOIIOK pOCENBArOT yepes curo ¢ cetkou Ne 02 (paszmep aueiiku B ceery 0,2x0,2
mM). Hasecky 180 r mpocesanHoro mopomka BeicymmBatot npu temmeparype (110+£5)°C, zarem
OXJIAKIAIOT OO0 KOMHATHOM TEMIIEPATYPHI B 3KCUKATOPE, B KOTOPOM ITIOPOIIOK XPAHAT 10 IIPOBENE-
HUA UCITBITAHHUAL.

O0BémoMep 4 HAMOMHAIOT A0 HWKHEH HYJIEBOHM UEPTHl KUAKOCTBH (BOIOM, OE3BOIHBEIM
KEPOCUHOM WIN CITUPTOM ), THEPTHOM MO OTHOMIEHHUIO K MOPOMIKY Marepuana (puc. 1).

| - mratuB, 2 — BOPOHKA, 3 — TEPMOMETP, 4 —00BEMOMEP, 5 — CTEKJIAHHBIN COCY
Pucynoxk | - [Ipubop nis onpenenenns HCTUHHON NJIOTHOCTH

CBoOOIHYI0O OT KHUIOKOCTH YacTh OOBEMOMEpA (BEIIIE HYJIEBOW YEPTHI) TIIATEILEHO
OPOTHUPAIOT TAMIIOHOM M3 (PUABTPOBAIBEHOM Oymaru. OOBEMOMEP MOMENIAIOT B CTEKJIAHHBIN
cocyn 5 ¢ Bogou u repmomerpoM 3. Boaa nomxua umers temneparypy 20°C (temmeparypa, mpu
KOTOPOH rpagyupoBaiu mkany ooremomepa). B Bone o0bsEMoMep ocTaercs BCe Bpems, MOKa UIET
yucneiTaHne. YToOel 00BEMOMED HE BCHIBIBAJ, €T0 3aKPEIUIAIOT HA mMTATHBE | Tak, 4ToOBI BCA

rpaﬂmpgm%ﬁ%ﬁéﬂu HAXOIWJIACh B BOJE.

CepTudukar: 2C0000043E9ABBBI52205E7BA500060000043E
Snapenew:  WeO@ypeR GRTOTOBIEHAGIT TPOOBI, HAXO IAMIENCA B SKCUKATOPE, OTBEMINBAIOT C MOTPEMIHOCTHIO

no 0,01 r ma rexumueckux Becax 80 r MOPOMIKA MATEPHAIA U BEICBHINIAIOT €T0 JIOKEUKOU depes
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BOPOHKY 2 B OpuUOOp HEDOJBIIMMU MOPUUAMH OO TEX MOP, HOKA YPOBEHB KUIKOCTH B HEM HE
ITOQHUMETCS 0 YEPTHI ¢ genenueM 20 CM® WU 0 Y4ePTHl B MPENEIaX BEPXHEN IpaqyupOBaHHOMN
gactu nmpudopa. Pa3HOCTE MekOy KOHEUYHBIM U HAYATHLHBIM YPOBHAMU KHUAKOCTH B 00BEMOMEpE
MOKAa3BIBAET 3HAYEHNUE 00BEMA MO POIIKA, BCBITAHHOTO B Ipu00p. OCTAaTOK MOPOMIKA B3BENINBAIOT.

Macca nmopomika, BEICEIITAHHOTO B O00OBEMOMED, OyIET paBHA Pa3HOCTH MEXKAY Pe3yIbTaTaMHU
IEPBOTO U BTOPOTO B3BEIIMBAHMI.

VicTHHHAS II0THOCTE Marepuana (r/cm)
P o= (mi- m2)/Vye, (1.2)

mj- HaBECKa maTrepuana OO OIBITA, T; M2 - OCTATOK OT HABECKU, T; V, -00BEM KUIOKOCTH,
BBITECHEHHOM HABECKOM Marepuaia (00seM nmopomka B 00sEMOMEpE), CM .

VICTHHHYIO TUIOTHOCTH MATEpHAana BEIUMCIAIOT ¢ okpyriaeHuem go 0,01 r/cm® kak cpennee

apu(pMEeTHUECKOE ABYX ONMPENEICHNUN, PACX0KICHUE MEKIY KOTOPEIMHU HE NOJIKHO ITPEBEIIIATE
0,02 /e,

1.2. Onpenenenne cpeaHed IIOTHOCTH 00pAa3oB MPABUIBHOH T€OMETPUYECKON (pOPMEI
Cpedussa nnomHocmp p o (2/cM>, ke/m ) ebivucisemea no gpopmyine

po=m/Vo (1.3)

cde m - macca mamepuana, Vo - obvem mamepuaia 8 eCmecmeeHHOM COCMOAHUU.

Il onpenenens NI0THOCTH UCIIOIB3YIOT 00pa3ie!r marepuana B popme kyba, mapamuienenunena
M ummHApa. s mopucTeix MarepuanoB pasMep oopasna Kkyondeckou (popMel T0TKEH OBITH
He meHee 100x100x100 mm, a anga mnotHeix — He MeHee 40x40x40 mm. ¥V mumuHIpUUECKUX
00pa3noB UAMETP U BEICOTA MOJIKHBI OBITE COOTBETCTBEHHO HE MeHee 70 u 40 mm.

OOpasuel BEICYIIMBAIOT B CynnuisHOM mKady mpu temmeparype (110+5) C, oxmaxkmaror B
SKCUKATOPE M XPAHAT B HEM 10 MOMEHTA UCHBITAHUSL.

O0pasuer mo0or GpopMel cO CTOpOHOU pazmepom 10 100 MM U3MEPSIOT IITAHTEHIUPKYIEM C
TOUHOCTBIO 10 0,1 MM, ¢ pazmepom 100 u Oonee - METAIIMYECKON JIMHEUKON C TOYHOCTBIO 10 |
MM. 34 OKOHYATENBHBEIN PE3YJIBTAT M3MEPEHUM OPUHUMAIOT CpeaHee apu(hMETHYECKOE TpeX
M3MEPEHUN KAXKA0M rpaHu KyOa, mapamnenenunena U auamerpa nuinHapa. Obpaszner arobdou
(opmer co ctoponoit pazmepoM 10 100 mm u3mepsioT ¢ morpemmHocTeio 10 0,1 MM, pazmepom 100
MM U Oomee - ¢ morpemHOCTeI0O A0 1 MM, OOpasusr maccon menee 500 r B3BEMMBAIOT C
norpemHocThio 10 0,1 r, a maccoun 500 r u bonee - ¢ morpemnHocTeiO 10 1 T.

Breraucaaror 00BeM 00pa3smoB M MPOM3BOAAT WX B3BEIIMBAHUE HA TEXHUUYECKMX BECAX C
TOUYHOCTBHIO B 3aBUCUMOCTH OT Maccel 00pa3noB: macon meree 500 r — go 0,01 r, maccon 500 ru
bomee - mo 1 T.

CpenHror MIOTHOCTE MATEPHAJIA BEIUMCIAIOT KAK CPEAHEE apU()METHUECKOE TPEX €€ 3HAUEHUH

1A PA3JIUYHEBEIX 00pa3IIoB.
ATLP NOKYMEHT IPDD,H%CAH

3NEKTPOHHOW NOANMCLIO

Ceprudwjkay, %ﬁ?@%&%ﬁ?ﬁ%éﬂﬁ%ﬁ%ﬁﬂﬂu

Bnaneneu: yxoBa TaTeAHa AnekcaHgpoBHa
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HachimHy0 WIOTHOCTH OMPENENSMIOT TOMBKO I CBITYYMX MATEPUAIOB (MOPOMIKOOOPA3HBIX,
3E€PHUCTHIX ).

Omnpenenenue mMpou3BOAAT C TOMOTIBIO TPHOOPa (pHC.2 ), TPEACTABIIAIONIET0 COO0M CTAaHTAPTHYIO
BOPOHKY B BHJI€ YCEUEHHOI0 KOHYyCa, Iepexomimero B TpyOky ¢ 3amBwkkoit. [lom TpyOxoi
YCTAHABIMBAIOT B3BEIICHHBI MEPHBIN IWJIMHIAP CTAHAAPTHBIM OOBEMOM B 3aBUCHMOCTH OT
HauOONBIIEr0 pa3Mepa 3epPH CHIMYYEr0 MaTEPHAITA.

N
505

S0
A

I —xopnye, 2 — mpyoka, 3 —3a0eudicka, 4 — MepHblll YWIUHOD
Pucynok 2 - Crangapraas BOpOHKa

Il onpenesiena HaCBITHOM TUTOTHO CTH mIe0Hs (TpaBust ) 0epyT cpemHioo mpoOy miedHs (rpasus)

B 3aBHCHUMOCTH OT pa3Mepa 3€peH B CAETYIOMIMX KOMMYIECTBAX, Kr: 70 10 mMm — 15, 1o 20 MM —
30, mo 40 M — 60, 80 mm 1 6omee — 150.

[Ipo0y 3amomHATENS BEICYMMBAIOT A0 MOCTOSHHON MACCHl B CYIIMJIBHOM MKA(Py ¥ YKIIAIEIBAIOT
B MEPHBIH MIMHADP ¢ BEICOTEI 10 cM 1m0 00pa3zoBaHMa KOHYCa Ha MOBEPXHOCTH COCYOA. 3aTem
CpE3ar0T M3TUIIEK 3aMOMHUTENS 0€3 YIIIOTHEHUS U B3BEIIMBAIOT.

BMecTUMOCTE MEPHOTO I[WIHMHIpPA BEIOMPAIOT B 3aBUCHMOCTH OT KPYITHOCTH 3aITOJTHUTENS
caenyronium oopazom (Tabm.1).

Tabmuma 1.1 - BMECTHMOCTE MEPHEBIX COCYIOB B 3aBUCHMOCTH OT pPa3Mepa 3€PeH 3armOTHUTE IS

Haubonsmwmii pazmep 3epeH BMECTHMOCTh MEPHOTO IMIMHIPA, M
meOHs (TpaBust), MM
o 10 5
o 20 10
MOKYMERT TOOMVICAR
I[u 40 SNEKTPOHHOM NOONMWCHLIO 20
C{.‘_.'_‘.'T .r1¢r Rdl. ZLUUDUUSIESABROEE0.AU00E F BAOUULGUUUUUS SE
B:m,qmwﬁﬂﬂﬂﬁﬁiﬁuaa TaTbAHa AnekcaHpoBHa 50
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HacemHy o TI0THOCTE MeOH (MPaBis) Py BEIYUCIAIOT ¢ OKpyrIeHneM 10 10 kr/m° 1o popmye:

n, - M,

Pu= 14 (1.4)

IJ€ Pu - HACKIMHASA IUIOTHOCTh MATe€puayia, Kr/M ; T, - MACCA MEPHOTO COCyAa, KT; M2 -Macca

MEPHOTO COCYA ¢ MATEPHATIOM, KT V- BMECTHMOCTE MEPHOTO COCYa, M.

Haceimayro mioTHOCTE mieOHA (TpaBus) BBIUMCIIAIOT KaK CpemHee apu(pMeTHdecKoe u3
pPE3yIbTATOB ABYX ONPEACICHUMH.

Jlns ompeneneHuUs HACBIMHOM IDIOTHOCTH mOecka mpoOy mecka maccoimr 5... 10 kr
BBICYIIUBAIOT B CYLIIJIBHOM MIKA(]Y 10 MOCTOAHHON MACCHL M IIPOCEUBAIOT YEPE3 CUTO € Pa3MEPOM
AYEUKH 5 MM. 34aT€M MECOK 3aCBIMAIOT B BOPOHKY M, OTKPBIBAS 3aJBHKKY, 3AMOIHIIOT COCY.
BMECTUMOCTBIO | mv. M3mmmiek mecka cpesaroT quHelikoi B 06e cropons! ot nentpa. Cocyn ¢
ITECKOM B3BEIIMBAIOT M HACKEIITHYIO TOTHOCTE C OKpyriIeHueM 10 10 kr/M° BEIUHUCIAIOT 1o (hopMyIae

(1.4).

HaceimHyro mIOTHOCTE ITECKA ONPEAEIIAIOT ABA Pa3d, UCIIOJIB3Ys KAXKIBIM pa3 HOBYIO ITpo0y, U 10
5TUM PE3YJIbTATaAM BEIYUCIIAIOT CPEAHEAPU(PMETHYECK O€ 3HAYEHHE.

1.4. Onopenenenne nyCTOTHOCTH U MTOPUCTOCTH
1.4.1. Onpenenenne myCTOTHOCTH
[IycroTHOCTE CBIyuero marepuana BeUKUCIACTCS € OokpyrieHueMm 10 0,1% nHa ocHoBanum

OpPEIBAPUTENLHO HAWJECHHBIX 3HAYEHUH CPEOHEH IUIOTHOCTU 3€peH mieOHA (TpaBus) U €ro
HACBEIMHOUW IIIOTHOCTH MO (popmMyIie

Vo= (1= ).100,

| 2.+ 1000 (15)

rae Vy — OyCTOTHOCTE MeOHs (TpaBus), %; pu — HACBIMHAA IUIOTHOCTE MIEOHS (TpaBus ), KT/ M
po— CpenHsas IIOTHOCTH 3epHa miebus (rpaBus), r/ CM-.

1.4.2.0npenenenne nopucToCcTu

Ilopucmocmo (obwas) Il — onpedensemcea Kak omHowieHUe nOp 8 mamepuaie K eco obvemy 6
ecmeCcmeeHHOM COCIMOAHUU.:

I[1=V,/Vo, (1.6)
2oe V, — obwvem nop ¢ mamepuane, Vo- obvem mamepuaia 8 eCcmecmgeHHOM COCMOAHUU.

Omkpuimasa nopucmocms 1lp onpedensiemcsa kak OMHOWEHUE CYMMAPHO20 0OBemMa nop,
Hacwlw arowuxca 6odotl, V,*°° k obvemy mamepuana Vo:

OOKYMEHT Uﬂﬂﬂ NCAH
H _ 5 F'f Nnoanceo
Ceprudmcdr™ _Egﬁﬂﬂﬂgjﬂﬁﬂ 2205E7BA500060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3akpvimas nopucmocms 11I; onpedenaemces kak pasHocmb obujeu u OMKpPblMou NOPUCOMU.
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I, =11- 11, (1.8)

CymecrByer nBa cmocoda omnpenenenus oOOmieM MOPUCTOCTH: OKCIEPUMEHTAIBHBIM U
HYKCIEPUMEHTAIBLHO-PACUETHBIN.

DKCIIEPUMEHTAIBHBIN (IPAMOM) CrOCOO OCHOBAH HA 3aMENIEHUM IMMOPOBOrO IMPOCTPAHCTBA B
MATEPUAIE CHKUKEHHBIM T€IMEM U TPEOyeT CI0KHOM anmapaTypsl A1 UCTTBITAHUH.

OKCHEPUMEHTANBHO-PACUETHRIM ~ METOJ  ONPENENEHHA  MOPUCTOCTH  MCHONB3YET

HAUJIEHHBIE OMBITHBIM ITyTEM 3HAYEHUA WMCTUHHOM ILIOTHOCTH MATEpUANa p U €r0 CpeaHer
MJIOTHOCTH pg B CyxOM coctosHuu. [lopucrocts /7 (%) Beraucasaror oo popmye:

P
II=(1- P .100% (1.9)

OTKpEITYIO TOPUCTOCTE ok (%) Ompenenaror no popmyie
I1,x=Bo, (1.10)

rae B, - 00bemMHO€ BOAOTIOTIONIEHHE Marepuana, % (cMm. m.6).
3akperTyio mopuctocTs /15 %) Beraucmsator no popmyne (1.8).
1.5. Onpenenenne BOOOMOTIONIEHUA

OmnpenendaoT BOAOMOTJIONIEHNE ITO0 MACCE U 0OBEMY.

Booonoznowenue no macce B, (%) xapakmepuzyemcs OMHOWEHUEM MACCbl 60O,
yoepaicugaemou 6 obpaszye Mmamepuaia K Macce cyxo20 oopasya u 8blHUCIAom no popmyie

My = Me a0

B,= M (1.11)

2de my - Macca Hacblu{eHHO20 8000U 0bpasya, 2; Me - Macca cyxo2o oopasya, 2.

Booonociowenue no oovemy Bo (%) - cmenenb 3anoiHeHus obwvema mamepuaila 6000U,
Xapaxkmepusyiouyo 8 OCHOBHOM €20 OMKPbLIYI0 HOPUCIOCMb, — BbIYUCTAIOM RO opmyTe

m, -

m

v ~ 100

Bo= P& Vo (1.12)
coe V, - obvem obpasya, AT Ps - RTOMHOCMb 60001 (1 a/em’ ).

PaccuuraTs BOZOIMOTIONICHHUE ITO 00BEMY MOIKHO 3HAS 3HAYECHUSA BOIOTIOTJIONIEHUS IO Macce B, u
IIOTHOCTH Po:

R KYMEHT MNMOANACAH
__ " 'noN HP%WH Nnoannchbio

Ceptudmka’: _EEGGTEG-#SEEABBBBEEEDEETBAEGGﬂEGﬂGGﬂdEE
Bnaneneu: LUEEJ}-’)%BE TaTeaHa uaﬂl:;)h)qpuaHa
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Hcnerrannsa mpon3BogaT Ha o0Opasuax B Buae kyoos ¢ pedpom 100 wam 150 mm nm B BUAE
HWIMHIPOB, HMEIONIMX TakWe K€ JguaMerp U BeICOTy. Jlomyckaercsa ompeneneHue
BOJOTIOTJIONIEHN MaTepHuana Ha 00pas3nax, MMENINX HENPABUIBHYIO T€OMETPHYECKYIO (POpMYy
1 maccy He menee 200 r. OOpa3iel BRICYIIUBAIOT A0 MOCTOAHHOM MACCHI, 4 3aTEM ITOMEMIAIOT B
€MKOCTB, HAIIOJJHEHHYIO BOJOU C TAKAM PACYETOM, YTOOBI YPOBEHL BOJLI B €EMKOCTH OBLI BBILIE
BEPXHETO YPOBHS yIOKEHHBIX 00pa3noB npumepHo Ha 50 mm. [Ipu sToMm 00pasziier ykiaasBamoT
HA NPOKJIAIKU TAK, 4TOOBI BeICOTA 00pa3na OblsIa MUHMMAIEHOM. TeMmeparypa BOOEI B EMKOCTH
nomkHa ObITh (20£2)°C.

Jlna B3BemmBanus 00pAa3lOB, BEIHYTEIX W3 BOAEL, UX IPEABAPUTEIBEHO BEITUPAIOT OTHKATOU
BJIAXKHOM TKaHbI0. Maccy BOIEL, BEITEKINIYIO U3 TOP 00pa3iia Ha 4aniky BECOB, CJIEIYET BKIIOUATH
B MACCy HACBHINMIEHHOTO 00Opasna. Hacemienue Boooi mpou3BOOAT [0 TEX MOP, MMOKA Pe3yJIBTATHI
OBYX TMOCHEOOBATEIBHBIX B3BEMIMBAaHWUM OyayT oTiMyartecs He Oomee yem wHa 0,1 T
Bonmomormonienue mo macce u 00peMy BeIUUCILIOT O (popmymam (1.11 - 1.12).

5. IlepeyeHsr OCHOBHOH H JOINOJIHHTE/ILHOH JIHTepaTypnl, HeOOXOMHMOH I/
OCBOCHHA JUCIHHILIHHBI

IlepeueHs OCHOBHOH JINTEPATYPHI:

1. lllysaeBa E.A. Marepuanopenenue [ONEKTPOHHBIM PECYPC|: HEMETAUIMYECKUE U
KOMOO3UIMOHHEIE marepuanel. Kypc nexkumi/ IllyBaea E.A., Ilepmumor A.C.—
OnexTpoH. TekcroBeie manuele.— M.: M3marensckumit JJom MUCuC, 2013.— 77 c.—
Pexcum nocryma: http://www.iprbookshop.ru/56261.— 5BbC «IPRbooksy, mo mapomto

2. Typumuua B.1HO. MarepuanoBenenue [DIEKTPOHHBIN PECYPC|: MEXAaHWUECKHE CBOMCTBA
METanI0B. lepmuueckas o0paborka merawioB. CrenuaneHEIE CTAIN U CIUIABEL. Y 4eOHOE
nocobue/ Typununa B.FHO.— Onekrpon. texcroBeie mannesie.— M.: M3maremscxiit [{om
MUCuC, 2013.— 154 c¢.— Pexum mocryma: http://www.iprbookshop.ruw/56262.— 5BC

«[PRbooks», mo maposmro
IlepeyeHn MOMOTHHTEILHOI JIATEPATYPHI:

1. MarepuanoBenenune |[IneKTpoHHBIN pecype|: yueOnoe mocodbume/ FHO.II. 3emckoB [u
op.].— OneKTpoH. TEKCTOBEIE nmaHHbie.— Boponewx: BopoHexcknii roCynapCTBEHHBIN
VHUBEPCUTET  WHIMKEHEpPHBIX  Texuomormu, 2013.— 200 c¢— Pexum  gocryma:
http://www.iprbookshop.ru/47426.— 9BbC «IPRbooks», mo maposmro

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Taturopckuit uncTUTYT ((prunuan) CKOY
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0 OPraHu3aluy U IPOBEAEHUIO CAMOCTOATENBHON PA0OTEI
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1. O01mme moI0KeHUA

CamocrosarensHad padoTa — naaHupyemas yueOHas, yaeOHO-MCCIen0BATENb CKaA, HAYIHO-
HCCIIEIOBATENBCKAA pa00TA CTYAEHTOB, BEIIIOJIHAEMAA BO BHEAYAUTOPHOE (AyIUTOPHOE) BPEMHA I10
3aJaHUI0 U IIPH METOOWYECKOM PYKOBOACTBE IPENONABATENA, HO 0€3 €ro HENMOCPEACTBEHHOTO
y4acTus (Mpu 4JaCTUIHOM HEMOCPEACTBEHHOM YUACTHH MPENOAABATENA, OCTABIISIONIEM BEAYIIYIO
pOnb 3a padOTOM CTYAEHTOB).

CamocrosarensHas padora crynentos (CPC) B BY 3e aBnsaercsa BaHBIM BUIOM yaeOHOM 1
HAYYHOU OEATEIbHOCTU CTyneHTa. CamocTosrensHas padoTa CTYIEHTOB UTPAET 3HAUUTEIBHYIO
pOIb B PEUTUHTOBOM TEXHOJIOTUH 00ydEHMA.

K OCHOBHBIM BHJIaM CAMOCTOATEILHON PAOOTEI CTYAEHTOB OTHOCATCA:

— (D)OPMUPOBAHUE M YCBOCHUE COAEPKAHUA KOHCIIEKTA JIEKIIUH HA 0a3€ PEKOMEHIOBAHHOU
JAEKTOPOM YUE€OHOUM JUTEPATYphl, BKIIOUAsS HWH(POPMAIMOHHBIE O00PA30BATEABHBIE PECYPCHI
(JIEKTPOHHBIE YIEOHUKH, ANEKTPOHHBIE OMOIHMOTEKH U OP.);

— HaNnMCaHue NOKJIATOB,;

— OOATOTOBKA K CEMUHAPAM, MPAKTHYECKUM U JTa00pATOPHEIM padoTam, ux o(PopMIEHUE;

— COCTABJIEHME AHHOTHPOBAHHOTO CIMCKA CTATEM W3 COOTBETCTBYIONIMX JKYPHAIOB ITO
OTPACIISIM 3HAHUU ([TE€Tarorn4eCKuX, MCUXOI0THIECKUX, METOIUUECKUX U JP.);

— BBIMNOJIHEHHUE YIEOHO-UCCIEN0BATENLCKUX PA0OT, IPOEKTHASA AEATEILHOCTE;

— ODOATOTOBKA MPAKTUUECKUX PAa3padOTOK M PEKOMEHIAIMI MO PEHIEHUI0 MPOOIeMHOM
CUTYALUH,;

— BBITOJIHEHWE OOMANIHUX 3aJaHUNA B BUAE PEIIEHUA OTIENBHBIX 34144, MPOBEICHU
TUIIOBBIX PACUETOB, PACYETHO-KOMITBIOTEPHBIX W WHIWBUAYAIBHBIX pPad0T IO OTAEIBHBIM
pasnesam ConepKaHua TUCHUIUIAH U T. .,

— KOMOBIOTEPHEIM TEKYIIUA CAMOKOHTPOJIbL W KOHTPOJbL YCHEBAEMOCTH Ha 0Oaze
3JIEKTPOHHBIX 00Y4arOmMX ¥ aTTECTYIOMINX TECTOB;

— BBIMOJIHEHUE KYPCOBBIX PAa0OT (IPOEKTOB) B pAMKAX U CIIUILINH,

— BBIMOJTHEHUE BEIMYCKHOW KBAMM(PUKAIMOHHONU padOTEI U Op.

Meronuka opranu3anuu CaMOCTOATEILHON PAadOTEI CTYNEHTOB 3aBUCHT OT CTPYKTYPEL,
Xapakrepa U OCOOEHHOCTEH M3y4aeMOW AUCIUIUIMHEL, O0BEMA 4aCOB HA €€ M3Y4EHHUE, BUIA
3a0aHUN A CAMOCTOSTENBHOM PadOTHEI CTYOEHTOB, MHAWBUIAYAIBHBIX KA4ECTB CTYIEHTOB U
yCJIOBHM Y4EOHOM EATETBEHOCTH.

[Tponiecc opranmsanmm CcamMOCTOATENBRHOM PA0OTHI CTYIEHTOB BKIIOYAET B el
CJIEYIOIINE STAIIBL:

— TOArOTOBUTENBHBIN (OMPENEIEHUE NEIEH, COCTABICHUE MPOTPAMMBI, ITOATOTOBKA
METOINUECKOTO 00eCmeueHns, MOAroTOBKa 000py10BaAHNA);

— OCHOBHOM (peami3amys OpOorpaMMEl, UCIOJIE30BAHUE NPUEMOB MOUCKA UH(POpMAIH,
yCBOEHUSA, MNEPEpadOTKH, NPUMEHEHH:, NOEepesauu 3HAHWM, (PUKCUPOBAHUE PE3YIBTATOB,
CaMOOPTaHU3AIMA MPOIIEcca padOTEI);

— 3AKTIOYUTENBHBIN (OLIEHKA 3HAYMMOCTHA M AHAJIN3 PE3yIbTATOB, MX CHCTEMATH3AIMA,
onieHka 3(PPEKTUBHOCTH NPOTPAMMBL U IIPUEMOB PA0OTEL, BEIBOABI O HATPABACHU X ONTHUMH3AIUH

Tpyaa).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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2.llenb ¥ 32124l CAMOCTOATE/ILHOH padoThI

Benymaa nens opranmsanmm u ocymectBieHus CPC coBmamaer ¢ nempro oOyueHuUA
CTyIeHTa — (POPMUPOBAHNE YHUBEPCATBHBIX KOMIIETEHIIUH.

[Tpu opranmnzannu CPC BakHEIM 1 HEOOXOAMMEBIM YCIOBUEM CTAHOBATCA (POPMUPOBAHUE
YMEHUS CAMOCTOATENBRHON padOTBl A MPUOOpPETEHUsA 3HAHWI, HABBIKOB M BO3MOKHOCTH
OpraHu3anuy y4eOHOM U HAYIHOM AeATEIbHOCTH. Llenpro camocTosaTensHON padOTEl CTYIEHTOB
ABIAETCA OBJAACHUE (DYHIAMEHTAIBHBIMU 3HAHUAMH, NPO(PECCHOHANBEHBIMA YMEHUAMH H
HABBIKAMU JIEATEIHHOCTH IT0 ITPO(IITIO, ONTBITOM TBOPUECKOM, UCCIIETOBATEHCKON JEATEIHHOCTH.
CamocrosarensHas padora CTygEHTOB  CHOCOOCTBYET  Pa3BUTUIO  CAMOCTOATEIBEHOCTH,
OTBETCTBEHHOCTH M OPTaHN30BAHHOCTH, TBOPUECKOTO MOIX01a K PEMIEHUI0 TpoOieM yaeOHOro u
Ipo(PeCcCHOHATEHOTO YPOBHA.

3amaguamu CPC asagroTcs:

— CHCTEMAaTH3AaIHs U 3AKPETUICHUE MTOTYIEHHBIX TEOPETUUYECKUX 3HAHUI U IMTPAKTHIECKUX
YMEHUM CTYIEHTOB;

— yrayOneHue u pacimmpeHne TEOPETUUECKUX 3HAHUM

— (popmupoBaHMe yMEHUH HWCHONL30BATH HOPMATHBHYIO, MPABOBYIO, CHPABOUHYIO
OOKYMEHTAIUIO U CIIEHUATLHYIO JTUTEPATYPY;

— Ppa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEHM W AKTUBHOCTH CTYIEHTOB: TBOPUECKOU
WHULMATUBEL, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

— (opmupoBaHME CAMOCTOATENBHOCTH MBIILIEHUA, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOPEATN3 AN H;

— Pa3sBHUTHC HCCIICOOBATCIIBCKHUX }’MEI—H*IFI .

— HCIIOIB30BAaHHUE MaTepuana, COOPaAaHHOr0 W IMOJYYEHHOTO B XOJ€ CAMOCTOSTEIBHOH
paboTEI 1 TA0OPATOPHEBIX 3aHATHH.

3. Texnonornyeckast KaApTa caMOCTOSATEe/ILHOM padOThHI CTYICHTA

Ko Cpencrea u O0BeM 4acoB, B TOM YHCIIE
Aol TEXHOJIOTHH CPC | KonraktHas | Bcero
peam3yeMbIX Bung nearemsHOCTH
3 OIIEHKH paborta ¢
KOMIICTECHIIN, CTyZEHTOB
WHIOUKATOPAa(0B) HPEITOAABAT
enem
4 cemecTp
CamocTogTensrHOe CoOecenoBanue
U3YICHUE 39.33 4,37 43,7
OIIK-3 JIATEPATYPEI
(UJ1-10omnx-3; [ToaororoBka K CobecenoBanue
N]1-2omk-3; 1ab0paTOpPHEIM 0,62 0.18 1.8
N]1-30rmK-3) 3aHATHAM
[ToororoBka Hoxkman 9 ’ 10
ITOKJIaaa
Urtoro 3a 4 cemectp | 49,95 3,55 55,5
Uroro | 49.95 5.55 55.5

4.1lopsiiok BBITMIOJTHEHHS CAMOCTOATEIbHOH padoThI CTYAEHTOM

OKYMEHT MNOArnvucAH

4.1 feroMeHoayuu no pabome ¢ yuebHou 1umepamypou
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Tpu pabore ¢ KHUTOM HEOOXOOMMO MOAOOPATH JTUTEPATYPY, HAYUUTHCA OPABWILHO €€
UUTAaTh, BECTH 3amucH. Jlnsa moxbopa mureparypel B OMOIMOTEKE UCITOIB3YIOTCA an()aBUTHBIN U
CUCTEMATHYECKHUI KATAIOTH.

BaHO MOMHUTBE, YTO PAllMOHAIBHBIE HABBIKK PA0OTHI C KHUTOM - 3TO BCeraa OONbIIas
SKOHOMHS BPEMEHU U CHIL

[TpaBumpHeIl mOAOOP YUEOHMKOB PEKOMEHAYETCS MPEMOJABATENIEM, UYMTAIOIIAM
NEKIMOHHBIA Kypc. HeoOxomumas mureparypa MOKET OBITh TAKKE YKA3aHA B METOAWYECKHX
pa3padoTKax mo JaHHOMY KYpCy.

M3yuas marepuan mo yueOHHKY, CIEAYET MEPEXOOUTh K CIEIYIONIEMY BOIIPOCY TOJIBKO
MOCJI€ MPABWIBHOIO YACHEHUA ONPENBIAYILIETO, ONMUCEIBAA HA OyMare BCE BBIKIAIKH M BEIUUCIICHUA
(B TOM 4MCI€ TE, KOTOPBIE B YI€OHHUKE OMYNIEHE WM HA JIEKIIMU TAHBI I8 CAMOCTOATEIBEHOTO
BEIBOIA).

[Tpu m3yuennn moOO0N IUCHUILIMHEL OONBIIYIO U BAKHYIO POIb UTPAET CAMOCTOATENELHASA
WHIUBUAYAIEHAS padoTa.

Ocoboe BHUMAHME CHenyer OOpaTUTE HA OMPENEIECHHE OCHOBHBIX ITOHATHUM Kypca.
CtymeHT DOomKeH mMOoApoOHO pa3zdUpaTe OPUMEPHI, KOTOPBIE MOSACHAIOT TAKWE OMPENEICHUA, U
YMETE CTPOUTh AHAJIOTWYHBIE MPUMEPBL CaMOCTOATENbHO. HyxkHO noOMBATBCA TOUHOTO
MPEACTABACHUA O TOM, UTO U3ydaenis. [Tone3no cocraBnars onopHeie KOHCTEKTHL. [Ipn n3yuennn
Marepuanta no yueOHMKY IMOJIE3HO B TETPAAM (HA CHEHHANBHO OTBENECHHBIX ITOJISAX) JOIOJHATH
KOHCIEKT JICKIMHA. laMm ke CaeayeT OTMEUarh BOIPOCHL, BBIACIECHHBIE CTYIECHTOM LA
KOHCYJIBTAIIUA C MPEMOAABATENEM.

BEIBOIBI, MOJMYdEHHBIE B PE3YILTATE U3YUEHUA, PEKOMEHAYETCA B KOHCIIEKTE BEIAEIATD,
gTOOBI OHU OPU MEPEUUTHIBAHUM 3AMUCEN TyUIIe 3aMTOMUHAIUCE.

OnelT MOKA3BIBAET, 4YTO MHOIMM CTYAEHTAM IIOMOTA€T COCTABJICHUE JMCTA ONOPHBIX
CUTHAJIIOB, COIEPIKANIETO BAKHEUIIINE U HAMDOIEE JaCTO ynoTpedmseMeie (pOPMYIBl U TOHATHA.
Taxoi nmuer momoraer 3anOMHUTE (POPMYIBI, OCHOBHBIE ITOJIOKEHUSA JIEKIIUM, 4 TAKKE MOIKET
CJIy’KUTh MOCTOSHHBIM CHPABOYHUKOM I CTYJIEHTA.

Urenue HaAyIHOTO TEKCTA SABAECTCSA YACTHhIO MO3HABATENBHOMU NEATENRHOCTUH. Ee memp —
W3BJICUCHUE U3 TEKCTA HEOOXoauMou uH(popmanmu. OT TOTO HA CKOJBLKO 0CO3HAHHA YUTAIONINM
COOCTBEHHAsT BHYTPEHHSS YCTAHOBKA HpPU OOpamieHuM K MEYATHOMY CIOBY (HAUTH HYKHBIE
CBEIEHUSA, YCBOUTH MH(DOPMALMIO ITOJHOCTBIO WJIA YACTUYHO, KPUTHUECKH IMPOAHATN3UPOBATEH
MATEPUA U T.II.) BO MHOTOM 3aBUCHUT 3(P(EKTUBHOCTE OCYNIECTBIIAEMOTO JEUCTBUAL.

BEIIEIAIOT Yembipe 0CHOGHbIE YCMAHOBKH 6 YUMEeHUN HAYYH020 MeKCma:.

MH(POPMATTMOHHO-MMOMCKOBEIN (3a1a9a — HAUTH, BEIICTUTE UCKOMYIO MH(OpPMATIIO)

yCBaMBArOMIAsA (yCUINA YUTATEA HATPABIEHEI HA TO, YTOOBI KAK MOHO MOJIHEE O0CO3HATH
1 3aIIOMHUTH KaK CaMU CBEIEHUS U3IAraeMbI€ aBTOPOM, TAK M BCIO JIOTHKY €r0 PAaCcCyKICHUH )

AHAINTUKO-KPUTHYECKAA (UMTATENh CTPEMUTCA KPUTHYECKHM OCMBICIUTE MaTepHa,
IPOAHAIN3UPOBAB €T0, OMPENEINB CBOE OTHOIIEHUE K HEMY)

TBOpUECKAA (CO3JAET y UMTATENSA TOTOBHOCTH B TOM WJIM MHOM BHJE — KaK OTIPABHOM
MYHKT OJs CBOMX PACCYKIEHUM, Kak 00pa3 ams OEUCTBUA MO AHAIOTHMH W T.H. — UCHOIB30BATh
Cy’KIEHHUS aBTOpA, XOJ €ro MBICIEH, pe3yasTar HaOmoaeHus, pa3padOTaHHYIO METOOUKY,
OOTOJHUTH UX, ITOIBEPTHYTE HOBOU MPOBEPKE).

OcHogHble UObl CUCMEM AMUSUPOBAHHOU 3ANUCU NPOYUMAHHOZO.

AHHOTUPOBAHUE — TMPENETRHO KPATKOE CBA3HOE OMUMCAHUE HPOCMOTPEHHOU WIH
MPOYUTAHHON KHUTH (CTATBH ), €€ COMEPKAHNA, MCTOUHUKOB, XapaKTepa U HA3HAUCHUA;

[InanupoBanue — kpaTkas JOTHIECKAs OPTaHU3alIisd TEKCTA, PACK PHIBAIOMIAS COAEPHKAHUE
U CTPYKTYPY H3y4aeMOro MaTepuania,

Tesupoanne — 1aKOHMYHOE BOCIPOM3BENCHUE OCHOBHBIX YTBEPKICHUU aBTOpa O€3

npnnneugg%%%ﬂ%ﬂéﬁ%@ Marepuana,

CepTudmkar: ECGM&EW@ME&MEQ SFOCHOBIOCBEIIMMUCBEIBAHHEC U3 TCKCTA BEIOCPKCK, IflE‘..B.‘.IIEIE[EHIffl'If‘L:'Lj HanOoIee

SRS IECTRENA G BT PAK AKX Ty M mHyI0 MBICTE aBTOPA;
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KoHCcnekTupoBaHUE — Kparkoe U TMOCIEAOBATEIRHOE W3JI0KEHHE COOEPKAHUA
IPOYUTAHHOTO.

KOHCIEKT — CJIOKHEBIN CITOCO0 M3JI0KEHU CONEPKAHNA KHUTH WIHN CTATBH B JIOTHYECKOHN
MOCIEI0BATENBHOCTH. KOHCIIEKT aKKyMyIMpPyeT B C€0€ MPEXBIAYIINE BUIABI 3AMMMCH, MO3BOAET
BCECTOPOHHE OXBATUTE CONEPKAHNE KHUTH, CTaThu. [105TOMY ymMeHue COCTaBIATE IUIaH, TE3UCH,
IEIaTh BRIMACKU U IPYTUAE 3AIMHCH ONMPENEAAECT U TEXHOJIOTHIO COCTABICHU KOHCHEKTA.

Memooduueckue pexomeHoayuu no cOCMagIeHuro KOHCNEeKMma:

|. BHUMaTenpHO MpoUYMTANTE TEKCT. YTOYHHUTE B CIIPABOYHOM JTUTEPATYPE HEITOHATHBIE
cioBa. [Ipu 3amicu He 3a0yaIbTe BEIHECTH CHPABOYHBLIE JAHHBIE HA MOJISI KOHCIEKTA.

2. Bermemure rimaBHOE, COCTABBTE ILJIAH.

3. Kparko cpopMyamupyHlTe OCHOBHBIE MOJTOKEHHS TEKCTA, OTMETHTE APTyMEHTAIHIO
aBTODA.

4. 3aKOHCIIEKTUPYUTE MATEPHAN, YETKO CIEAys IMyHKTaM ruiaHa. [Ipu koHcnekTupoBanum
CTAPAUTECh BBRIPA3UTEH MBICIE CBOMMHA CIIOBAMH. 3AIIUCH CJIEAYET BECTH YETKO, ACHO.

5. I'pamoTHO 3amuceBanTe quratel. Llutnpys, yduTeIBaUTE JJAKOHUUHOCTE, 3HAYUMOCTh
MBICITH.

B TekCTe KOHCIEeKTa KEenaTeIbHO MPUBOIUTE HE TOIBKO TE3MCHBIE MOJOKEHHA, HO U UX
nokazarenscrBa. [Ipu odopmneHnnn KOHCIEKTA HEOOXOOUMO CTPEMHUTHCA K EMKOCTH KaKIOTO
npeqaoKeHusa. MEBICIu aBTOpa KHUTHU CAEOYeT M3JIaratb Kparko, 3a00TIACE O CTUIE U
BBEIPA3UTEIBHOCTH HAMUCAHHOTO. YNCIO OMOMHUTEIBHBEIX 3J€MEHTOB KOHCIIEKTA JOKHO OBITH
JOTUYECKHM  OOOCHOBAHHBIM,  3AMUCH  JOJKHBL  PACOPENEIATHCI B ONPEOEICHHOM
MOCIEN0BATEILHOCTH, OTBEUAIONIEN JIOTUYECKON CTPYKTYpE mMpou3BeneHud. Jlnd yrouHeHus u
OOTMOJHEHHUA HEOOXOMMO OCTABIATH ITOJIA.

OByageHne HaBBEIKAMH KOHCIIEKTUPOBAHUA TPEOyeT OT CTYAEHTA LENCYCTPEMIECHHOCTH,
MOBCETHEBHOW CAMOCTOATENBHOU PAOOTEL.

4.2. Memooduueckue pekomeHoayu N0 NOO20MOBKe K 1a00PAmoOpPHbIM 3aAHAMUAM

Jlng Toro 4roOBl mnAdOpATOpPHBEIE 3aHATHA NOPUHOCWIM MAKCHUMAIBHYIO ITOJIB3Y,
HEOOXOIMMO MOMHUTB, UTO YIPAKHEHHE U PEMIEHHUE 3a1a4 HPOBOIATCA MO BBIIUTAHHOMY Ha
JEKIHAX MaTE€pHany M CBA3AHBI, KAK MPABHUIIO, C JETANBHEIM Paz0OpOM OTIEIBHBIX BOHMPOCOB
JEKIUOHHOTO Kypca. (Cnenyer mOOUEPKHYTh, 4YTO TOJIBKO MOCIE€ YCBOCHHA JIEKIMOHHOTO
MATEpUAIA C OMPENEIEHHOM TOYKH 3PEHHA (A MMEHHO C TOMl, ¢ KOTOPOM OH W3IAraercs Ha
JEKIMAX ) OH OYIET 3aKPEIUIATECA HA JTA0OPATOPHBIX 3AHATUAX KAK B PE3YJIETATE O0CYKIEHUA U
AHAJIN3A JIEKIIMOHHOT 0 MATEPHANIA, TAK ¥ C MIOMOIIBI0 PEHIEHUA MPOOJIEMHBIX CHUTYAIllUd, 3a1a4.
[Tpr 5THX yCIOBHUAX CTYINEHT HE TOJBKO XOPOMIO YCBOUT MATEPHA, HO U HAYYUTCA IMPUMEHATE
€r0 Ha MMPAKTUKE, & TAKKE MOTYIUT JOTIOJHUTEIBHEIN CTUMYII (M 3TO OYE€Hb BAKHO ) IJ15 AKTUBHOU
IpOpPadOTKM TEKIMH.

[Tpu camocTosTENEHOM peleHnr 3a1a49 HYKHO 0OOCHOBBIBATH KAMIBIM ATAIl PEIIEHUA,
HUCXOOd U3 TEOPETHUECKUX MOJOKEHUH Kypca. Ecau CTyneHT BUAUT HECKOJIBKO MyTEW PENICHUS
npoOneMel (3amadu), TO HY’KHO CPABHUTL MX W BEIOpArTe caMmell panuoHanbHBIU. [lome3sno mo
HA4Yajga BBIYMCICHUW COCTABUTE KPATKUHU IUJIAH pelmeHus npodremsl (3amaum). Pemenue
MpOOIEMHEIX 3a70a4 WIA OPUMEPOB CIEAYET U3Jararb NOAPOOHO, BEIUMCIACHHSA PACHOIAaraTh B
CTPOTOM MOPANKE, OTIENAA BCHOMOTATEIIBHBIE BBIUACICHUA OT OCHOBHBIX. Pemenus npu
HEOOXOAMMOCTH HYKHO COMPOBOXKAATE KOMMEHTAPHUAMM, CXEMAMM, YEPTEHKAMU U PUCYHKAMH.

Cienyer NOMHMTB, YTO PEMICHUE KaKAOM Y4€OHOM 3amadd NOJKHO JOBOIUTHECA [0
OKOHYATEJIEHOTO JIOTUUECKOTO OTBETA, KOTOPOro Tpeldyer yCaoBHE, M HO BO3MOKHOCTH C
BEIBOAOM. [lOMydeHHEIN OTBET CIEAYET MPOBEPUTH CHOCOOAMH, BHEITEKAIONMIMMU M3 CYIIECTBA
nanHou 3anadn. [lone3no Takke (€CiM BO3MOKHO) PEMIATh HECKOIBKUMH CITOCO0aMM U CPABHHUTE
MOJTy4e D%ﬁ@%ﬁmemem{e 3a7a4d TaHHOTO THUIA HYKHO NPOOOIKATE 10 MPHOOpETEHU A

CeprdipgRp HEIR B EA RGBSR UK PRATIHIPII0A3E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4.3. Memoouueckue pekomernoayuu no camonpoeepke 3HaHUll

[Tocne m3yuenus ompeneneHHON TEMBI MO 3aMACAM B KOHCHEKTE U YUEOHUKY, 4 TAKKE
peleHn JOCTATOYHOr0 KOJMYECTBA COOTBETCTBYIONIIMX 3a4da4 HA J1a0OPATOPHBEIX 3aHATHAX U
CAMOCTOATENBHO CTYAEHTY PEKOMEHAYETCA HNPOBECTH CAMOMNPOBEPKY YCBOEHHBIX 3HAHWH,
OTBETHB HA KOHTPOJIBHEIE BOIIPOCEHL IT0 U3 YYEHHOU TEME.

B cnyuae HEOOXOIMMOCTH HYKHO €11€ pa3 BHUMATEIBHO Pa3o0parsCa B MaTepHaie.

Muorna HenoCTarO4HOCTh YCBOEHMSA TOTO WJIM MHOTO BONPOCA BBIACHAETCA TOJBKO IPH

U3Y4EHUH JaTbHEHIIEro marepuana. B 5ToMm ciaydae Hago BEPHYTHCS HA3ad U HOBTOPUTH ILIOXO
YCBOEHHEIM MaTepuai. BaxHBINT KPpUTEPUM YCBOEHUSA TEOPETUUECKOTO MATEpHAA — YMEHHE
OTBEUYATHL HA BOIPOCEHI /11 COOECETOBAHNA.

Bonpocs! 1J151 codeceloBaHHA

ba3oBblil YpOBeHB

Tema 1-2. Knmaccu(ukanusa CTpOUTENBHBIX MATEpUATOB. DU3MUECKHE W XUMHYECKHE
CBOMCTBA CTPOUTEIBHBIX MATEPHAIOB.

1. IlpupogHsie CTPOUTENEHBEIE MATEPUATIBI U U3EITHA.
2. OCHOBHBIE BUJEI CTPOUTEILHBIX MATEPHATIOB U U3IETTHH.
3. Temnodusnyeckue CBOMUCTBA.
4. 3anmTHBIE CBOHUCTRA.
Tema 3-4. Mexanmueckue CBOMCTBA CTPOWUTENBHBIX MATEPHANOB. | E€XHOTOTHUECKHUE U
HKCIUTYaTAIlMOHHEIE CBOMCTBA CTPOUTEIBHEIX MATEPHATIOB.
1. IIpogHOCTE M TBEPOOCTE.
2. @®usnueckue CBOMCTBA.
3. XuMHUECKHE CBOMCTBA.
4. TexHonmormueckue CBOHMCTBA.
5. OOmme cremeHus.
IloBbIlIEHH LI YPOBEHB
Tema 1-2. Knmaccu(ukanusa CTpOUTENBHBIX MATEpUATOB. DU3MUECKHE W XUMHYECKHE
CBOMCTBA CTPOUTENBHEIX MATEPHAIOB
I. HckycCCTBEHHEIE CTPOUTEIBHBIE MATEPHATEL U W3 EITH L.
2. T'mppodusunueckue CBOMCTBA.
3. AxycTHueckue CBOMCTBA MAaTEPUAIIOB.
4. llonaTtme 0 HAAEKHOCTH U JOCTOBEPHOCTH PE3YILTATOB UCCIEN0BAHUIL.

Tema 3-4. Mexanmueckue CBOMCTBA CTPOWUTENBHBIX MATEPHANOB. | E€XHOTOTHUECKHUE U
HKCIUTYATAIMOHHBIE CBOMCTBA CTPOUTENBHBIX MATEPHAJIOB.

HM3g0CcoCTONKOCTE U e(hopMATHBHOCTD 0CTE. INTACTHYHOCTE ).
HOKYMENT HORNVCAH 7" pop (ympyr . )

2. Mesampmmed e eBelCcTRA.

Ceptuidmkar: 32 Eﬂ%&ﬁé@ﬁﬁ%%@@ﬁ%ﬁa

Bnaneneu: UleGayxoea TaTeAHa AnexkcaHgpoBHa
4* (u_,TﬂH,I[HpTH?pﬂHHH CTpDHTE‘JTE:HI:IK MHTEPHHHDB.

5. KHHCCHCPHI{HU,HH OPraHNYE€CKUX BAKYIIUX BENIECTB.
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4.4. Memoouueckue pekomeHoayuu RO HANUCAHUIO OOKIA008

[Tepen TeM, Kak MPUCTYIIUTE K HAITUCAHUIO HAYTHOTI'O TEKCTA, BAXHO Pa300paTeCsa, KAKOBA
MCTHHHAA [€JIb BANIETO HAYTHOTO TEKCTA - ATO IMMOMOKET BAM PA3yMHO PACHPENEIUTE CBOU CHUJIBI
11 BpeMA.

Bo-mepBeIX, CHAauana HY)HO ONPENEIUTHCA C MAEEHM HAYYHOTO TEKCTA, 4 IJA STOr0
HEO00XO0AMMO HAYYHUTHCA MO0 OTHOCUTHCS K PA3HBIM ABJICHUAM U (DAKTAM HECKOJIBKO KPUTHIECKH
(CBOS MIesd — KAk WHAasA TOUKA 3PEHMA), TM00 HAYUUTBCA YBICKATHCSA KAKMMH-TO W3BECTHBIMH
UOEAMH, KOTOPBIE HYXKIOAOTCA B A0paboTke (Maes — Kak ONTUMUCTHUECKAA HO3ULMA H
HAIPABICHHOCTH HA JAJBHEHNIIEE COBEPIIEHCTBOBAHNE YK€ M3BECTHOTO ). BO-BTOPBIX, HAYUUTHCA
OpraHu30BEIBATE CBOE BPEMHL.

[Tucare cnemyer ACHO U MOHATHO, CTAPAACH OCHOBHBIE ITOJIOKEHUA (POPMYJIHPOBATE YETKO
Y HEABYCMEICIICHHO (4TOOBI M CAMOMY ITOHATHO OBII0), 4 TAKKE CTPEMACH CTPYKTYPUPOBATE CBOU
TEKCT.

CucremMarmzanus W aHAIW3 W3YYEHHOM JUTEPATYPHl OO MNpoOneMe MCCIeI0BaHUA
MO3BOJIAIOT CTYAEHTY HAMMCATEL PadoTy.

Pabounii BapmaHT TeKCTa OOKIAna MPENOCTABIAETCS PYKOBOOUTEMO HA MpoBeEpKy. Ha
OCHOBE pado4ero BapuaHTa TEKCTAa PYKOBOAUTEIL BMECTE CO CTYAEHTOM OOCyx)Ioaer
BO3MOJKHOCTH JOPAOOTKHM TEKCTA, €T0 0(POPMIIEHHE.

Cmpykmypa ooknaoa:

— Bgenenue (ue 0omnee 3-4 crpanun). Bo BBenennt HeoOX0oamM0O 000CHOBATE BEIOOP TEMEL,
€€ AKTYaIBHOCTh, OYEPTUTH 00IACTE MCCIEN0BAHUA, OOBEKT UCCIEN0BAHNA, OCHOBHBIE LEIN U
3a1a49M UCCIIENOBAHMS.

— OcHOBHaA 4acTe COCTOWUT U3 2-3 pa3nenoB. B HUX pacKpBIBAETCS CYTh HCCIEOYEMOU
OpoOIeMEI, TPOBOAUTCA 0030p MUPOBOM JTUTEPATYPEI U UCTOUHUKOB MHTEpHET mo mpenmery
UCCIEOOBAHNA, B KOTOPOM JAETCA XAPAKTEPUCTHKA CTEMEHU Pa3padOTaHHOCTU MPOOJIEMEI U
ABTOPCKASA AHAIMTUUECKAA OIEHKA OCHOBHBIX TEOPETHMYECKMX ITOJIXOJ0B K €€ PEIIECHUIO.
N3noxkenue marepuasa HE IOOKHO OTPAHUUMBATECA JIMIIL OIMUCATEILHBIM IMOOXOOOM K
PACKPEITHIO BBIOpaHHOW TE€MBI. OHO TakkKe€ OOMKHO COAEPKATH COOCTBEHHOE BUIIEHUE
paccMaTpUBaeMOU ITPOOIEMBI M U3JI0KEHUE COOCTBEHHON TOUKH 3PEHUSA HA BO3MOJKHEIE ITYTH €€
perieHu .

— 3axmouenue (1-2 crpamuner). B 3akmoueHnyn KpaTko W3IararoTCAa JOCTUTHYTHIE ITPH
M3YUEHUH TTPOOAEMEI 1€, MEPCHEKTUBEL PA3BUTUS HCCIEAYEMOTO BOMPOCA

— Cmicok uMCmonbp30BaHHOM JMTEPATypel (HE MeHbIIEe 10 MCTOUYHUKOB), B an(aBUTHOM
OOpAaKe, OPOPMIEHHBIN B COOTBETCTBUH C MMPUHATEIMH MPABIIAMU. B CMHCOK MCTIOIE30BAHHOM
JIATEPATYPEI PEKOMEHIYETCA BKIOUATE PA0OTHI OTEUECTBEHHEIX U 3aPYyOEKHBIX ABTOPOB, B TOM
4UCIIE CTATBH, ONYOINKOBAHHEIE B HAYYHBIX KYPHAJIAX B TEUEHHE MOCIETHUX 3-X JIET U CCBUIKH
Ha pecypcrl cetu MuTepuer.

— [lpunoxenue (mpu HEOOXOOUMOCTH).

ITpebosanus xk ogpopmaenuro:

— TEKCT C OZHOHU CTOPOHBHI JINCTA,;

— mpudrt Times New Roman;

— keras mpu@ra 14;

— MEKCTPOYHOE paccrosuue 1,5;

— TIOJIA: CBEPXY 2,5 cM, CHU3Y — 2,5 CM, cieBa - 3 ¢m, crmpasa 1,5 cm;

— pedepar 1omKeH OBITh MPEACTABIEH B COPOIIIOPOBAHHOM BHUJIE.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCLKO

Ceprucbukar:  DOORPAO K SAUILIIBE GORTRODI043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ha zammuty moxiama orBoauTcs 5-7 MUHYT BPEMEHH, B XOJ€ KOTOPOTO CTYAEHT JOIKEH
MOKa3arsk CBOOOMHOE BIANEHME MATEPHATIOM N0 3asBieHHON Teme. [Ipu 3amure nokmama
MPUBETCTBYETCS UCMOJIb30BAHUE MYJIbTUMEANA-TTPE3EHTATIH.

Jloknanm OLEHMBAETCA MO CHEOYIOIIMM KPUTEPUAM: COOmMomeHue TpeObOBAHUM K €ro
o(opMIEHNIO; HEOOXOAUMOCTE U JOCTATOYHOCTE /IS PACKPBITHUSA TEMEBI IPUBEICHHON B TEKCTE
noknaga nHGOpMAIIMK; YMEHNE CTYAEHTa CBOOOIHO M3JIaraTh OCHOBHEIE UIEH, OTPAKEHHEIE B
OOKIaae; CImoCOOHOCTh CTYOEHTA MOHATH CYTh 3aJaBAEMBIX MPEMOAaBATENEeM U COKYPCHUKAMH
BOIIPOCOB U CPOPMYTUPOBATE TOUHBIE OTBETH HA HUX.

Kpumepuu oyeHxu:

OyeHka «omauyHo» BBICTABIACTCA CTYICHTY, €CIHU B JOKIANE CTYICHT MCUEPIBIBAIOINIE,
MOCIENOBATENLHO, Y€TKO M JIOTHUECKHU CTPOHHO WM3JIaraeT MaTepuai; CBOOOTHO CHpAaBIACTCS C
3aJadaMy, BOMIPOCAMHU U APYTUMHU BUAAMHM MPUMEHEHUS 3HAHWHW, WUCMONB3YET Ui HANUCAHUA
OOKIaga COBPEMEHHBIE HAYYHBIE MATEPUANbl; aHATU3UPYET MOJYYEHHYIO HWH(POPMAIINIO;
MPOSBIAET CAMOCTOATEARHOCTE IIPU HAMMMCAHUHU TOKJIAIA.

OyeHnka «xopowlo» BBICTABIAETCS CTYACHTY, €CIM KAueCTBO BBIMOJTHEHUA JOKIANA
OOCTATOYHO BEICOKOE. CTYOEHT TBEPAO 3HAET MATEPUAN, TPAMOTHO U MO CYIIECTBY U3I4araeT ero,
HE JOMYCKasA CYNIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCKHI IO TEME JOKIAA.

Oyenxka «yoog1emeopumeibHo» BBICTABIAETCA CTYIEHTY, €CIW MATEpUal OOKIana
M3JIaraeTcsl 4aCTUYHO, HO HNPOOEIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTyAEHT AOMYCKAaeT
HETOYHOCTH M OMIMOKHU MPHU 3aNATE JOKIANA, TAeT HEAOCTATOYHO MPABWIBHEIE (POPMYIHPOBKH,
HAOII0 JATOTCA HAPYILIEHUS TOTUYECKOU MOCIET0BATENHFHOCTH B M3I0KEHUHA MATEPHATIA.

Oyenxka «HEyo0o0B81emeopumeilbHo» BBICTABIAAECTCA CTYOEHTY, €CIIM OH HE MOATOTOBHII
OOKIA WJIM OOMYCTHI CYNIECTBEHHBIE OMMOKM. CTYIEHT HEYBEPEHHO W3JIAraeT MaTepua
OOKJIaaa, HE OTBEYAET HA BOIIPOCHI MIPEMNOaABATEN .

Onucanue wKaivl OYeHUBAHUSA

MaxkcnManbHO BO3MOKHBIM OaJUT 34 BECh TEKYIIUN KOHTPOJIL YCTAHABIUBAETCS PABHBIM
55. Tekyniee KOHTPOIBLHOE MEPONIPUATHE CUUTAETCA CAAHHEBIM, €CTH CTYIEHT MOJIYIWI 34 HETO HE
meHee 60% OT yCTAHOBIEHHOT O IJIA 3TOT0 KOHTPOJIA MAaKCUMansHOTO Oamna. Perurunroseni Oamnmn,
BBEICTAB/LIEMBIN CTYAEHTY 34 TEKYIIEE KOHTPOJBHOE MEPONPUATHUE, CIAHHOE CTYIECHTOM B
yCTAHOBJIEHHBIE TPA(PUKOM KOHTPOIBHBIX MEPONPHATHH CPOKH, OMPEIEISIeTCS CIIEIYIONINM
obpazom:

TeMbl JOKJIAI0OB

ba3oBblii YpOBEHB

l. YHUKaIRHOE TPUMEHEHHE KEPAMHUYECKUX MATEPHAIIOB B COBPEMEHHOM

TEXHHKE.

KoMmo3uTHEIE MATEPUAITEL B HAYKE U TEXHUKE

@OTop-nmommepsl. CBOMCTBA U IPUMEHEHHUE.

Marepuansl s KOpOHAPHOTO CTEHTUPOBAHUA (COCYIOB CEPALIA).

JKCIEPUMEHTAIBHBIE METOABI TOCTPOECHUA UATPAMM COCTOAHUH U aHAIN3 MX

OCHOBHEIX THUMNOB. (CBA3b MEKIy AUArpaMMaMH COCTOSHUSA U CBOWUCTBAMU

criaBoB (rmpaBwino Kypuakosa).

6. MemmuHckue warepuansl. IpedoBamnsa, OPETbABAAEMBIE K JAHHBIM
MaTepHaTaM.

7. CpaBHUTEIBHBIE XAPAKTEPUCTUKU IUIACTMACCHI U CTAJIH.

8. OKCHHUTPUIHBEIE MOKPHITHUAL.

9. LIopomKoBEIe MaTEPHATEI.

I:Ehﬂ %mpﬁmﬂaﬂm HAa ero OCHOBE.

Ceprudukar. 2COPOINVBTOROMIOACHTHE CHIaBEI HA OCHOBE MEIH.

Bnageneuy; Ulebgyxorg JaTenAHa AneggaHapoBHa
ii HHPI{DHI’H*I H CITJIABEI HA €10 OCHOBE.

13. Tutan 1 ero CIUIaBEL
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14. TyromiaBkmue METAIIBI U CILIABEI HA MX OCHOBE.

15. Marepuane! ¢ naMaTe0 (POPMEL.

16. BEICOKOOHEPTETUYECKNE MATHUTEI.

1'7. Slnepuas snepreruka Poccun: mepPCeKTUBEI PA3BUTHAL

IloBbIlIEHHBIN YPOBEHb

Marepuansl COBpEMEHHOM YHEPTETUKMU.
MerauioBeneHue.
KOHCTPYKITMOHHEIE SJIEMEHTHI AKTUBHOU 30HEI SIP.
CpaBHUTENBHBEIE XAPAKTEPUCTUKYN TUTAHA U TaHTana. [Ipumenenne
Pamnanuonusie 1e(eKTe B KPUCTAIIAX.
DKOIOTUUECKUE BOMPOCH 3aX0OPOHEHUS ANEPHBIX OTXOIO0B.
BrnusanHue 1erupoBaHus HA CBOUCTBA METAJUIOB.
PamnaimonHas CTOMKOCTE MAaTEPHAIOB.
[Torygenmne MOHOKPUCTAIIOB 1 AMOP(PHBIX METAIIIOB.
. B3aumocBa3p MEX Iy COBEPIICHCTBOBAHUEM MATEPHUATIOB U PA3BUTHEM HAYKH
1 TEXHUKHU.
1 1. ®u3uKo-MEXaHMYECKUE CBOMCTBA METAUIOB M CHOCOOBI ONpPENENeHUS HX
KOJIMYECTBEHHBIX XAPAKTEPUCTUK
12. Hanomarepuansl B COBPEMEHHOM MUPE: BPEN MK HOIh34.
13. Kocmuueckue MaTepuaIsl.
14. Texanueckne KHUIKOCTH M Ta3bl
15. Heoprannueckne HEMETALTMIECKUE MATEPUAIIEL B COBPEMEHHOM TEXHUKE
16. YHUKanbEHEIE CBOMCTBA ra(PHUA U €r0 MPUMEHEHHE.
1'7. caMBIX OMACHBIX MUHEPATIOB I YEJIOBEKA.

— D 00 1 ON b B LI =

:I .

4.5. Memoouueckue pekomeHoayuu no NOO20MOBKe K IK3AMEHY

[lenp sk3amMeHa — 3aBEpPIIUTE KypPC H3YYEHHSA KOHKPETHOM IMCHMILIAHBEI, OLEHUTEH
YPOBEHB IIOJY4EHHBIX CTYAEHTOM 3HaHuM. [IpaBunpHas moaroTroBka K HSK3aMEHY IMO3BOJAET
MTOHATEH JIOTUKY BCETO MpeaMeTa B 11e10M. HOBBIE 3HAHUA CTYIEHT MOIYIAET HE TOJBKO W3 JIEKIIHI
1 CEMUHAPCKUX 3aHATHI, HO U B PE3YILTATE CAMOCTOATEIRHOM padoTEl. B TOM uncne m3ygas
OTHOEIBHEIE TEMBI (IIPOOJIEMBI), TPEATOKEHHBIE MOJIA CAMOCTOATENBHOrO wu3ydeHud. [lpu
MOATOTOBKE K AK3aAMEHY CIEAYET MCIOJIB30BaTh yUeOHYIO JIUTEpATYpy, NPEAHA3ZHAYEHHYIO, II0
WU3YYEHHUIO0 TUCHUILINHEBL «CTPOUTENBHBIE MATEPHATIBIY.

CymIeCTBYIOT Pa3HBIE MPUEMBI PAOOTEI C MATEPHUATIOM.

1. Camoe rmaBHOE MOHATH MATEpUAN, pa3oOparsca B HEM. OUeHb MOIE3HO COCTABIATEH
MJIAHBl KOHKPETHBIX TEM M JEPKATH UX B YME («IUIAH B yME»), a HE 3a3yOpHUBATH BCIO TEMY
MOJTHOCTBIO «OT» M «10». MOKHO TakKe IMPAaKTUKOBATE HAITUCAHWE BOIIPOCOB B BUJIE KPATKOTO
W3JI0KEHUA MATEepUAIIA.

2. 3ay4uMBaEMBIM MATEPUAJ JIydll€ pPa3ONTh HA CMBICIOBEIE KYCKH, CTAPasACh, YTOOBI HUX
KOJTMYECTBO HE MPEBBHIIIAN0 CeMHU. CMBICIOBBEIE KYCKHM MATEPHATIA HEOOXOOMMO YKPYITHATH W
0000mIaTe, BEIpAXKas TIABHYK0 MBICIHE OJHOM (ppaszou. TekcT MOKHO CHIBHO COKpPATHUTH,
MPENCTABUB €TO B BUAE CXEMBI TUIIA <«3BE3IBI», «IEPEBA», «CKOOKNU» U T.II.

3. K TpynHO 3anoMuHAEMOMY MATepHary HEOOXOOMMO BO3BPAIIATHCA HECKOJIBKO pas,
MPOCMATPUBATE €r0 B TEYEHUE HECKOJIBKUX MUHYT BEUEPOM, d 3aTEM €11€ Pa3 —YTPOM.

4. Ilepecka3z TekcTta CBOMMH CIOBAMU IMIPUBOAUT K JIYUHIEMY €T0 3aITOMHUHAHHIO, UYEM
MHOTOKPATHOE YTEHUE, MOCKOIBKY 3TO aKTHBHAsA, OPTAHW30BAHHAA LIEIBI0O YMCTBEHHAA padora.

OKYMEHT NOANACAH
Bﬂﬂﬁm&an%qﬁn@pagﬁ %@HH}MTHI{ECK&H paboTra € TEKCTOM HOPHUBOIUT K €r0 IY4IIIEMY

Ceprudaa@r ORI HIPERS B8BI52205E7BA500060000043E

Bnaneneu: Uleb a TarbAHa AReKcaHapoBHa
? .ﬁCHﬂJTb.?.}’H pﬂ?. c HpHEhf[E:I 3AIMONMHITHAHHA - 3pHTE‘JTE: HO, Ha CJ’[}’X, MHUCEMEHHO.
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Takxe mpu moArOTOBKE K 3K3aMEHY CIEAYET BHUMATEIEHO BUUTHIBATECA B (DOPMYITMPOBKY

BOMMpPOCAa H YTOUHHUTE BO3ZHHUKIIHEC HCACHOCTH BO BPCMA HpE,I[BK?.HMEHHHHDH’HDﬁ KOHCVYJIbTAIINH.

I Bl
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28.
29.

30.
31.

32.
33.
34.
35.
36.
37.

38
39.

Bornpocsl k 3x3aMeHy

ba3oBblil YpOBeHB
Knaccu(ukaims CTpoUTENBHBIX MATEPHUAIIOB
Du3n4YECKUE CBOUCTBA CTPOUTENBHBIX MATEPUATIOB
Tennodusznueckue CBONCTBA CTPOUTENBHBIX MATEPHATIOB
XUMHUECKIE CBOMCTBA CTPOUTELHBIX MATEPHAJIOB
Texnonornueckue u cnenuaneHeE (PU3MIECKUE CBOMCTBA CTPOUTEIBEHBIX MATEPUATIOB
[IpuponHeIe KAMEHHBIE MATEPHUATIE
CeIpbe U1 NONYYEHUA KEPAMUUECKOT0 KHPIIHYA.
Kepammueckue creHoBEIE MaTepuanel. CBoMCTBA. MCBITaHNA KEPAMIYECKOTO KUPITUYA
Bo3gymHas cTpouTensHas N3BECTh

. JKumkoe cTeko.

. 'mnpaBnnueckas n3BeCTh

. CTOUKOCTE IEMEHTHOTO KaMH: (3 BUIa KOPPO3UH )

. LlemeHTEI ¢ MUHEpATEHBEIMU JO0OABKAMU.

. llImakomoprnanaueMenT

. Marepuasns! 1ig Tsxenoro 0eToHa: BAKyIIEe, BOIa, TOOABKH

. beronanag cmecr. Ee cocras u cBOMCTBA

. Jlerkne Oerona. Kimaccupukanusa. Coucrea

. IlenoOeToHHEI.

. CBOMCTBA CTPOUTENBHBIX pACTBOPOB. MeToapl nCnbITaHn

. AcOecroriemMenTHbBIE M3aemna. AcOecT

. Oprannueckue Baxymue semecrsa. Knaccuukanua. Ceouicrea. Metons! ucnerranmit
. Jlecusre marepuanel. CTpOEHUE TPEBECUHEL

. [Tnnomarepuansl 1 KOMIIO3UIIMOHHBIE JPEBECHBIE MATEPHATTEI

. CocTaB ¥ CBOMCTBA IUTACTMACC

. Kpacounsie marepuansr. Knaccuukanms KpacOUHBIX COCTABOB

. Tennmon3omAIMOHHBIE MATEPUAITEI

. Merannmgeckue marepuansl. OCHOBEI MOMYUEHUS UYTyHA U CcTanu. M3nemia u3 gepHeIxX

METALIOB.

CnocoOsl ympoYHEHUA CTAJIEN U 0COOEHHOCTH UX MOBENEHUS P HATPEBAHUM.

3anmTa TOJMMMEPHBIX KOHCTPYKIMM OT BO3TOPaHWsA, HETOPHOYHUE MNOJMMEPHEIE
KOMITO3UIIMOHHEIE MaTEPUAIIBI

CnoucTeie NIacTUKH.

3anmiTa TOMMMEPHBIX KOHCTPYKIMM OT BO3TOPaHUsA, HETOPIOYHE MNOJIMMEPHEIE
KOMITO3UIMOHHBIE MATEPHAITEL.

DKCIIyaTanusa JEPEBAHHBIX U IIACTMACCOBBIX KOHCTPYKIIHI

(P PEKTUBHOCTE MPUMEHEHUSA JEPEBIHHBIX KOHCTPYKIIHIL.

Mexannueckas 00padOTKa U CTEIKOBAHUE APEBECUHBL U ITACTMACC.

[Tonbop cocrasa Tskenoro 0erona. KoppekTupoBka cocrasa

Hepaspymaromme MeT0oIsI KOHTPOJISA KaueCTBA OETOHHBIX KOHCTPYKIIUH

Apmarypa ans #Kene300€TOHHBIX KOHCTPYKITAH

. O0cnenoBanne AEPEBAHHBIX KOHCTPYKIMH.

KAQSNRI OGN, 1 1o TaCCRL, CTRICTOMACTHK.

Cepruducar: 4P0MBLOTEREESHIE /BARTECIPYIINIT U3 IuIacTMacC. KOHCTPYKIMOHHEBIE  TTACTMACCHI.
Bnaneneu: meﬁalﬁﬁmc%ﬂpna%
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21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

IloBbIlIEeHH BIE YPOBEHBb

CBs3b COCTABA, CTPYKTYPHI U CBOMCTB CTPOUTENBHBIX MATEPUAIOB
['mapodusnygeckne CBOUCTBA CTPOUTEIBEHBIX MATEPHUATIOB

Mexannueckue CBOMCTBA CTPOUTEIBHBIX MATEPHAIOB

PannoakTHBHOCTE CTPOUTENIBHBIX MATEPUATIOB

KoMITO3UITMOHHEIE MATEPHUATIEL

Kepammueckne marepuans u m3gemia. Knaccndukams.

CnocoOBI MPOU3BOACTBA KEPAMHUYIECKNX MATEPHAIIOB U U3EINN.

Heoprammueckoe Bsxxyniee Beniecra. Knaccupukammsa. TexHomorna n3roToBICHUA
['uncoBrie Bkynme Beniecra. Croiicrea. MeToaer uCbeIranmia

. KucnoroynopHeiit ieMeHT

. [Toprnanguement. CocraB kimmHkepa. CrocoOkI MPOU3BOICTBA
. CpouicTra nopraangueMenTa. Meroasl UCIBITAHNN

. I1y1i1101aHOBEIN MO PTAAHAIIEMEHT.

. beronsr. Kimaccuduxanus

. beronnas cmece. Ee cocras u CBOMCTBA

. Jlerkne Oerona. Kmaccudpukanua. CoucTea

. IlenoO€eTOHEI.

. CBOMCTBA CTPOUTENBHEIX PACTBOPOB. MeTO OB MCITBEITAHN I

. AcDecroriemedTHrIe M3nema. Acoect

. Marepuanel Ha OCHOBE OPraHMYECKHX BIKYNMX. KpOBEIbHBEIE M TMAPON30JALIMOHHEBIE

MaTEPHAIIEI

Jlecnrre marepuaner. CBOMCTBA IPEBECHHEL

[Tunomarepransl 1 KOMIO3UITMOHHEIE APEBECHBIE MATEPUATIB

Cocras 1 CBOMCTBA IUIACTMACC

Kpacounsie marepuansl. Kimaccuukaimsa KpacO4HBIX COCTABOB

AKyCTHUECKME MAaTEPUABL: 3BYKOMOTJIONMIAIONINE U 3BYKOU30JIAIMOHHBIE
Merammmaeckue marepuansl. OCHOBEI ITOJIYUEHUS YyTyHA U CTAJIN.

N3nemis n3 4epHBIX METAILIOB.

YraepoaucTee U JErHPOBAHHEIE CTAJA: COCTAB, CBOMCTBA, KIACCHU(PUKAI, MAPKUPOBKA,
MEXAHUUECKHE XAPAKTEPUCTHKHU.

(P (PEKTUBHOCTh MPUMEHEHNUA JEPEBAHHBIX KOHCTPYKI[HH.

3anuTa JEePEeBAHHBIX KOHCTPYKIIMHU OT THUECHU L.

3anTa IEPEBSHHBIX KOHCTPYKIIMM OT BO3TOPAHUA.

[TKM cnenmnamsHOro Ha3HAYEHUS B CTPOUTEIECTBE.

TpancrmoprupoBanme u MOHTa)K MaTEPUATIOB.

Du3nK0-MEXAHUIECKHUE CBOMCTBA INIACTMACCOBBIX CTPOUTEIBHBIX KOHCTPYKIIHI
TBepaenue nopronangueMeHTa.

[TocTosannbie HATPY3KN B CTPOUTENBHEIX MATEPHATIAX.

HopmaTuBHEIE M paCUeTHBIE 3HAUEHUSA CONPOTUBIEHUN MATEPHAIIOB U HATPY30K.
Y cuneHue COCTaBHEIX IEPEBAHHBIX OAOK.

KOHCTPpYKIIMOHHEIE MJIACTMACCEL, CHHTETHUECKHE CMOJIEL.

KOHCTPYKIIMOHHEIE MTACTMACCHL. BO31yX OHEIMPOHUIIAEMEIE€ TKAHH.

KoHTpoabs camocTosATe/ILHOM padOTHI CTY/IeHTOB

KOHTpOJIE caMOCTOATENEHOM pa0O0TEI MPOBOOUTCA MPENOJABATENEM B Ay ITUTOPHUH.
4]
[HEAY SN SRRl CACTYIONINE BB KOHTPOMA: COOECENOBAHME, OTICHKA BBITIOTHEHHA

Ceprud IOKIIA WACED FEPEICIFEATIAM060000043E

Bnaneneu: L1

Emiﬁfﬂﬁﬁﬁl@eﬁﬁﬁ‘ﬁﬁm OIEHMBAHMA KOMITETEHIIMH TIpuBEeneHs B DOHIE OIEHOYHBIX

CpE‘,I[CTB JJIA HpDBE‘,I[E‘HHH TEK}rﬂlEﬁ H HpD MEH\'}’TD'—IHDﬁ dTTCCTAIIHH.
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B paMkax peuTHHTrOBOM CHUCTEMEBI YCIIEBAEMOCTH CTYAEHTOB IO KAXKAOM IUCIUIUINHE
OLICHUBAETCS B XOJI€ TEKYIIEr0 KOHTPOJIA U MPOMEKYTOYHOMN aTTECTALNH.

PelTuHroBas O11€HKA 3HAHWUM CTYOEHTA HA JAHHOU (popme 00ydeHU HE NpeTyCMOTPEHA.
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