CMOJIEHCKNIA
Hanpaenenue noocomosxu 08.03.01 « Cmpoumenscmeoy (  @umnan
IIpoghune «lIpomviuiientoe, eparcOaHCKoe U IHEPLeMUUecKoe CImpouUmenbCmeoy AN\ N
PIIJ] B51.B.06 «@u3suka cpedbl u 02paxcoaiomux KOHCmpyKYui» M3n_)

duianan penepajbHOro rocyiapcTBeHHOr0 0I01KeTHOr0 00Pa30BaTEJIbHOI0 YUpeKIeHUs
BbICIIETr0 00pa30BaHUs
«HanunoHaJabHbIN Hccaen0BaTeIbCKUH YHUBepcuTeT « MIW»
B I. CMoJIeHCKe

YTBEPWK/IAIO
3an, ,-'ui-pi: KTOpd
ud vuebro-Merositieckoii paGote
Apuimana ¢I'BOY BO
«HIAY «MDE B £ CMbiencke
I B.B. Poxkos

28y ~o8 2080 .

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

du3ukKa cpeabl U OrPaKIAAIIUX KOHCTPYKIUT

(HAUMEHOBAHME JTUCLUIIIAHBI)

Hanpasiienue noaroroBku (cneunajabHocTh): 08.03.01 «CTpouTebCTBOY

Hpoduian: «IIpoMblILIEHHOE, TPAKIAHCKOE U JHEPreTHYECKOe CTPOUTEILCTBO»

YpoBeHb BbiCHIEro 00pa3oBaHus: 0aKajJaBpuar

HopmaTuBHbIi cpok 00yyenus: 4 roaa 11 mecsineB

®opma 00yueHHsI: 320UHAS

I'ox nadopa: 2021

CMoJieHCK



Hanpasnenue noocomosxu 08.03.01 « Cmpoumenbcmeoy ( BUHAAT
Ipoghunv «lIpomviuinentoe, 2pa)cOaAHCKoe U IHEPeMuUYecKoe CmpoumenbCmeo e 47
PII/] B1.B.06 « Duzuxa cpedsvi u 02paxcoaroujux KOHCmpyKyuii» mM3u_

[Iporpamma cocraBiena ¢ yuetoM ®I'OC BO no HampaBieHHMIO MOATOTOBKH / CHELUAIBbHOCTH
08.03.01 «CTpoUTENnbCTBOY, YTBEPXKACHHOTO NpuKazoM MunHoOpHayku Poccum ot «31» masg 2017 1.
Ne 481

IIporpammy cocraBuiI:

-G(/" - K.IL.H., IOLIEHT A.A. BbIKOB

TOATIHCH DUO

« 25 » uroasa 2021 r. .

[Tporpamma oOcyxieHa 1 0100peHa Ha 3aceanuu Kadeapsl «DUUKN»
« 28 » utons 2021 r. , mpotokon Ne 10

3amecTHuTeNb 3aBeAyI0LIero Kagenpoii «PU3NKH»:

/L KaHa. Tex. Hayk, jor. T.B. IIlupokux
MOITHUCh DdHO

«02» nromst 2021 .

PIIJI ananTupoBaHa aJist JTUI] C OTPAHMYEHHBIMA BO3MOKHOCTSIMU 3JI0POBBSI 1 HHBAJIUIOB

OTBeTcTBeHHBIH B puiinasie mo padore
¢ JIOB3 u naBaaunamMu

c‘é‘. .
@}/
3aM. HadyaIbHKKa yueOHoro vipasieHus E.B. 3yesa

TOIMKICH DdUO

«02» mromst 2021 r.




Hanpasnenue noocomosxu 08.03.01 « Cmpoumenbcmeoy ( BUHAAT
Ipoghunv «lIpomviuinentoe, 2pa)cOaAHCKoe U IHEPeMuUYecKoe CmpoumenbCmeo A 4 _)
PII/] B1.B.06 « Duzuxa cpedsvi u 02paxcoaroujux KOHCmpyKyuii» M3u

1. HEJIA U 3AJAYN OCBOEHUA AN CHUITJIMHbI

Leabi0 ocBOEHHS AUCUMIIMHBI SBISETCS MOATOTOBKA OOYYAIONIMXCS K PELICHUIO 3aad IMpo-
(beccruoHaIbHON EATENBHOCTH NMPOEKTHOTO U TEXHOJIOTMUYECKOTO THUIIOB, CBA3aHHBIX ¢ (HOPMHUpPOBAHHEM
IIPEICTABICHHS] O TEOPETUUECKUX OCHOBAX U MPAKTHUYECKUX METOJAaX MPOBEAEHUS pa3INYHBIX MCCIENO0-
BaHMI OJIArONMPUATHON TEIJIOBOM, CBETOBOW M 3BYKOBOM Cpe/Ibl B 3IaHUSAX M HA TEPPUTOPHH 3aCTPOUKH, a
Takxke O(OPMIICHUS NMPOCKTHBIX PEIICHHH, ¢ y4eTOM MPOBEACHHBIX HCCIEIOBAHMUN, MO HAIPABICHUIO
noarotoBku 08.03.01 «CTpouTeasCTBO» MOCPEIACTBOM O0ECTICUCHHS ATAnoB (POPMUPOBAHUS KOMIIETEH-
i, npeaycMorpeHHbIXx @I'OC, B yacTu npeaCcTaBIEHHBIX HUKE 3HAHUM, YMEHUN U HAaBBIKOB.

3agayamMu JMCHUIIMHBI SBJseTCs (OpMUPOBaHKE 3HAaHUN O TpeOOBaHUAX, METOAAaX HCCIeI0Ba-
HUS U OLICHKM TEMIEPATYypHO-BJIAXKHOCTHBIX, aKyCTUYECKUX M CBETOBBIX KauyeCTB CPE/bl, TEIJIO3alLUT-
HBIX U 3BYKOM30JIUPYIOIIUX XaPAKTEPUCTUK OTPaKIAIOIINX KOHCTPYKIUH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucnunnmza «Pu3nKa cpeibl U Orpa)JaaioluX KOHCTPYKIIHI OTHOCUTCS K 4acT, popMupyemas
y4aCTHUKaMU 00pa3oBaTEeIbHBIX OTHOIICHHIH

Jis u3ydeHus AaHHOM AMCUMILIMHBI HEOOXOIWMBI 3HAHUS, YMEHHUS U HaBBIKU, (popmHpyembie
IIPEALIECTBYIOIMMU AUCIUITIMHAMMU:

b1.B.01 ConpotuBnenue MaTepuaios;

[lepeyenp mocnenyrOmUX MUCHHUIUINH, JJI KOTOPbIX HEOOXOAWMBI 3HAHUS, YMEHHUS U HABBIKH,
dhopMupyeMble TaHHOW TUCIUTITAHOMN:

b1.B.04 Jlerkue meTanan4eckie KOHCTPYKIINH;

b1.B.14 Bo3BeneHue W UCHBITaHHS CIENUATBHBIX 3JaHUM, COOPY)KEHUW M CTPOUTENIBHBIX KOH-
CTPYKLIUH;

b1.B.15 Cneukypc no npoeKTUPOBAHHUIO CTPOUTEIbHBIX KOHCTPYKIIUI;

b1.B./IB.02.02 OcoGeHHOCTH CTPOUTEILCTBA B YCIOBUSAX IIIOTHOM TOPOJICKOM 3aCTPOMKHY;

b1.B.02 VnxeHepHas reoyiorus, MeXaHuKa ITPyHTOB U () YHIaMEHTHI,

b1.B.07 OcHoBanus u pyHIaMEHTHI,

b1.B.08 XKene300eToHHBIC 1 KAMEHHBIE KOHCTPYKITUH;

b1.B.13 CrpourenbHble MaTepUabl;

b1.B./1B.02.01 KonTposap KauecTBa CTPOUTEIIBHO-MOHTAXKHBIX PabOT;

b1.B./IB.03.02 Ycunenue u pacueT 34aHUI U COOPYKEHHUM Ha CEICMUYECKHUE BO3IEHCTBUS;

b2.B.03(IT) [IpoekTHas nmpakTHUKa;

b2.B.04(I1) Mcnonuurensckasi NpakTUKA,

b2.B.05(T1n) ITpennummomMHast mpakTHKa;

B3.01 [ToxroroBka K 3amuTe 1 3aIIKUTa BHITYCKHOW KBATU(UKAIIMOHHON pabOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

OcBoeHue QUCHUIUIMHBI HapaBiIeHO Ha (JOPMUPOBAHHUE HJIEMEHTOB CIEIYIOIUX KOMIIETECHIINA B
cootrBercTBUU ¢ @PI'OC BO u OIl BO 1o jaHHOMY HanpaBJIeHUIO MOATOTOBKHU:

IlepedyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00YUYEeHHUS M0 JUCHHUILIMHE (MOXYJII0), COOTHECEHHbIX
¢ HHIANKATOPAMH J0CTHKEHUSI KOMIIEeTeHIM

[IK-1. Crocoben paz- | I1K-1.1 Ocymectsisier noaro- 3HaeT: NMpUHUUIBI cOopa U CH-
pabaTeiBaTh M1 OPOPM- | TOBKY TEXHHYECKOTO 33J]aHUs Ha | CTEMaTU3aluu  WHQPOpPMaIUOH-
JSITH MIPOEKTHBIE pe- pa3paboTKy pa3zierna MPOEeKTHOW | HBIX MCXOAHBIX JaHHBIX JUIS HPO-
HICHUS TI0 00BEKTaM JIOKYMEHTAITUH 3/1aHus (COOpy- CKTUPOBAHMSI OTPaXTAIOIIHX
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IPaOCTPOUTEIBHON
JEeSATEIBHOCTH

)KGHI/IH) MNPOMBIIIJICHHOTO U
TpaXXJaHCKOTI'O Ha3HAUYCHUSA

KOHCTPYKLMU 3JaHUH U COOpY-
JKEHUH C TOoCHeayrouen paspa-
OOTKOM TEXHUYECKOH JOKyMEH-
TallUl B COOTBETCTBUU C HOpMa-
TUBHBIMH JIOKYMEHTaMHU.

VYmeeT: BbIOUpaTh KOHKPETHbBIE
KOHCTPYKIIMA W MaTepuaibl JUist
BBIIIOJIHEHU S OTpaXKIAFOIIUX
KOHCTPYKLMU 30aHUI

Bnageer: pacuerom BenwuMH Xa-
PaKTEpU3YIOIIUX OrPaXKIAIOIINe
KOHCTPYKIIMHU 3JaHUN.

[IK-1.2 PaccmaTpuBaeT OCHOB-
HBIC MTapaMeTPbl 00HEMHO-
TUTAHUPOBOYHOTO PEIICHUS 3/1a-
HUSA (COOPYKEHHUSI) TPOMBIIIICH-
HOT'O U TPa)KTAHCKOTO Ha3Haye-
HUSl B COOTBETCTBUU C HOPMAaTHUB-
HO-TEXHHYECKUMHU JOKYMEHTaMH,
TEXHUYECKUM 3aJJaHUEM U C yue-
TOM TpeOOBaHU HOPM JIJIsl Ma-
JIOMOOMJIBHBIX TPYIIN HACEICHUS

3HaeT: OCHOBHBIE IapaMeTpbl
00BbEMHO-TUTAHUPOBOYHOTO  pe-
LIEHHs 3/1aHus (COOpY)KEHHUS) B
COOTBETCTBUHU C OINTUMAIbHBIMU
napaMeTpamMu MHUKpPOKJIMMATa B
MOMEIIEHUSX.

YMeeT: NpUMEHATh €CTECTBEH-
HOHAYYHbIE 3aKOHBI MPH BBIOOpE
MaTepUaJIOB U KOHCTPYKLIMM, BbI-
O6opa pa3zmepoB U (PopMBI TTOMeE-
[ICHW, KOTOpBIE OOECTIeUnBaIU
ONTUMAJIbHBIE TNapaMeTpbl MHK-
pPOKIIMMAaTa B TIOMEIIEHUSIX COOT-
BETCTBEHHO UX (YHKIIMOHAIbHO-
My Ha3HAYEHHUIO.

Brnageer: pacuerom mpoeKTHUpPO-
BaHUs BBIOPAHHBIX  PEIICHUH,
pacuerom 11 moadopa mMarepua-
0B  (DYHKIMOHAIBHBIX  CIIOEB
OTPAKIAIOIIUX KOHCTPYKIIUH,
METOJJaMU  WCIBITAHUA  KOH-
CTPYKLIMI MU MaTepHaJIOB B COOT-
BerctBuM ¢ TY u 'OCT.

[1K-4. Criocoben mpo-
BOJUTH TaOOPAaTOPHBIE
HCIBITAHMA, CIICIU-
QITbHBIE TPUKIIATHBIE
HCCJICIOBAHMS TI0 U3Y-
YEHHUIO MaTepUAIOB U
BEIIECTB CTPYKTYPHI,
OCHOBaHUS U OKpYKe-
HUS 00BEKTa TPajIo-
CTPOUTEIBHOM Jes-
TENHHOCTH

[1K-4.1 PaccmaTpuBaeT BIOOD
HOPMAaTHBHO-METOMYECKUX J0-
KYMEHTOB, PETJIAMEHTHPYIOIINX
npoBesieHue odciaenoBanus (uc-
IIBITAHHIA) CTPOUTEILHBIX KOH-
CTPYKUUU 31aHUS (COOPYKEHUS)
MPOMBIIICHHOTO B TPaXKIaHCKO-
ro Ha3HAYCHHUS

3HaeT: HOpMaTUBHYIO 0a3y B 00-
nactu (PU3UKKA Cpebl, MPUHIIH-
OB TPOEKTUPOBAHUS Orpaxaa-
IOLMUX KOHCTPYKIUH 3JaHUH,
COOPYXKEHHI

YMeer: HCIONB30BaTh HOpMa-
TUBHYIO 0a3y B 001aCTH (PUBHKH
Cpelbl, MPUHIIMIIOB MPOEKTUPO-
BaHUS OTPaXJAIOIIUX KOHCTPYK-
WM 30aHUI, COOPYKEHUHN
Brnageer: mpuHIMIIAMU TPOEKTHU-
pOBaHUSA  OrPAXKIAIOIIUX  KOH-
CTPYKLHI 3IaHUI U COOPY>KEHU.
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[1K-4.2 OcyiecTBisieT BbIIOIHE-
HUEe 00cieoBaHus (MCTIBITAHMS)
CTPOUTEIBHON KOHCTPYKLIUH 31a-
HUA (COOPY>KEHHUSI) MPOMBIIIICH-
HOT'O U TPa)KTAHCKOTO Ha3Haye-
HUs

3HaeT: eCTECTBEHHOHAYYHBIE 3a-
KOHBI IIepeiaun TeIJia, BOASHOIO
napa 1 BO3JyXa B OIPaKJAIOIINUX
KOHCTPYKIUSAX, PACIIPOCTPAHEHUE
CBETa U 3BYKa Yepe3 OrPAXKICHHUS.
YMeer: NpOBOAUTH HCHBITAHUS
OrPaXKIAIOIIUX KOHCTPYKUIUHI
31aHUSI ~ IPOMBIIUIEHHOIO U
rPaKIAHCKOTO Ha3HAYEHUSI.
Bnaneer: MeromamMu ecTeCTBEH-
HOHAYYHBIX oOcnenoBaHuit
OTPAKJIAIOIIUX KOHCTPYKIUU.
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4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHbI

CTpyKTypa AUMCHMILIMHBI:

CMONEeHCKUA

annnan
(\ _
vn_
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Ou3nKa cpefbl M OrpaK AaloLLmX

b1.B.06 .
KOHCTPYKLWiA

Ok PP
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183 9

k3 PP

216

24
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2

OBO3HAYEHUAA:

Buabl npoMexyTOYHOM aTTecTAlMU (BUIbI KOHTPOJIA):
DK3 - DK3aMCH;

3a0 - 3ayer C OIIEHKOM;

3a — 3aueT;

Buasi pador:

KoHTakT. — KOHTaKTHast paboTa 00yJaroIuXcsl C MPETo1aBaTeleM;

Jlek. — NeKIMOHHBIC 3aHATHS;

Jlab.— maGoparopHbie padoThI,

[Ip. — npakTHYeCKUE 3aHATHS;

KPII — kypcoBast paboTa (KypcOBOii IPOEKT);
PT'P — pacuetno-rpaduueckas padora (pedepar);
CP — camocTosiTennbHas paboTa CTYJCHTOB;

3.6.— 00BeM AUCIUITIMHBI B 3a4ETHBIX SMHULIAX.
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Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE
1 3 kypc¢
JIEKIIUOHHBbIE 3aHATHSA 4 IIT. N0 2 yaca:
1.1. Tema Nudopmarus o KIMMaTe U KIMMAaTHISCKUX HOPMATHBaX /i cTpouTeNbeTBa. Omnpere-
JIEeHUE KJIMMara.
1.2. Tema OnieHKa KIMMaTHYECKUX (PAKTOPOB U aHAIU3 KJIMMaTa MecTa 3acTporku. CTpoHUTeIb-
HO-KJINMaTUYECKOE PalilOHUPOBAHUE TEPPUTOPHUH.
1.3. Tema Orpaxnarompe KOHCTPYKIIUU KaK OOBEKT MPOEKTHPOBAHUS TETUIO3AIMUTHI 3IaHHM.
KoncTpykTrBHBIE TPU3HAKU U BUJIbI HAPYKHBIX CTEH. DYHKIIMOHAJIbHBIE CIIOU HAPYKHBIX CTEH.
1.4. Tema 1TaponpOHUITAEMOCTh OTpaXKAAIOMINX KOHCTPYKIHM. XapaKTEPUCTUKHU BIA)KHOCTHOTO
cocTosHUs Bo3ayxa. Obmue 3akoHOMepHOCTH AU((y3un BOISHOrO mapa yepe3 OrpaxkacHue.
[TprurHbI yBIAXKHEHUS! OJHOCIOMHBIX U MHOTOCJIOMHBIX OrpakAatolnX KOHCTPYKIUM.
2 3 Kypc
JadopaTopHblie padoThl 2 WT. M0 4 yaca (2 yaca BbINIOJIHEHHE, 2 Yaca 3a10MTa
JabopaTopHoi pa6oTnl) (Hadop map padoT MOKeT YepeaoBaAThLCS):
2.1. iccnenoBaHue TeMIepaTypHO-BIQKHOCTHOTO PEXKUMA MOMEIICHUM.
2.2. UccrnienoBanue eCTECTBEHHOW OCBEIICHHOCTH B HATYPHBIX YCIOBHAX Y4eOHOU ayUTOPUH.
2.3. Onpenenenue KO3QPUIMEHTOB CBETONPOIMYCKAHUS PA3IMYHBIX TUIIOB OCTEKJICHUS.
2.4. ViccnepoBanue N30JSIIMM MEXAYITAKHBIX NEPEKPHITHH OT YAAPHOTO M BO3YIIHOTO IIyMa.
3 3 kypc¢
NpaKkTHYeCKUe 3aHATUA 4 IIT. 10 2 yaca:
3.1. OnpenesieHUE TUIIOB MOTOAbI U PEKUMOB IKCIUTYaTAIIMU 31aHUH.
3.2. BausiHue B3aMMHOTO PACIIOJIOKEHUSI CIIOEB HA TEIUIO3AIIUTHBIE CBOMCTBa orpaxkaeHuil. Ilo-
CTpoeHHe rpaHUKOB pacHpeieIeHUs TEMIIEPATyp [0 CEYECHUIO CTEHBI.
3.3. IlaponpoHHIIaeMOCTh OTPAXKAAIOIINX KOHCTPYKLIHUNA. Biia)kHOCTHBIE XapaKTEPUCTHKU BO31Y-
Xa.
3.4. TennOTeXHUYECKHI pacyeT HapyKHOM CTEHBI, YTEIUICHHOW BEHTHJIMpYyeMO# ¢acagHol cu-
cteMoil. MeTonbl pacuera M30JSIUM BO3AYIIHOTO IIyMa aKyCTHYECKH OJHOCIOMHBIX Orpakia-
FOIIMX KOHCTPYKLIHIA.
4 KypcoBasi paboTa (KypcoBOil MPOEKT) Yuebuvim nianom ne npedycmompena
5 pacdeTHo-rpadudeckas padora 1. «Pacuer conpoTHUBICHUS TEIUIONEPEIaYu OTPaKIAFOIINX KOH-
CTPYKLIHH KUJIOTO 31aHUS»
2. «CTpouTenbHAasI aKyCTUKA.
6 | CamocrosTenbHas padoTa CTyI€HTOB:

3 kypc:
1. Temwvl Ona camocmosmenvHol pabomel no meopemuyeckomy mamepuany. KOHBEKTUBHBIHI
TEIIO0OMEH Ha BHYTPEHHEH MOBEPXHOCTH OrpaxkaeHMs. PannanuoHHas Temneparypa. Y cloBHs
KoM$opTHOCTH. Terno3amuTHeie CBOWCTBA OrpakaeHU. KOHCTpYKTUBHBIE pEIIeHUs] HApyKHBIX
OTPAXKJICHUH MTOBBIIEHHOW TETUIOU30JISIIIUU.
2. IToaroToBKa K BBIMOJIHEHHUIO U 3aLIUTE JTa00OPaTOPHBIX paboT
3. IloaroToBka K MpakTHYECKOMY 3aHATHIO (M3y4E€HHE TEOPETHYECKOro Marepuana Mo TeMe),
BBITIOJIHEHHUE JJOMAIITHET0 33/1aHus (peleHue 3a1a4)
4. Bemmosinenue PI'P
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Texkymuii KOHTPOJIb:

3 kypc:

1. YcTHBIN onpoC y TOCKU Ha MPAKTUYECKUX 3aHATHIX.
2. 3amuTa J1abopaTopHBIX PabdoT.
3. Bemonnenue PI'P.

5. OBPA3OBATEJIBHBIE TEXHOJIOT M

CMONeHCKuA
( Elﬂﬂ [d Aﬂ
S
Nire
M3un_

Tabnuua - O6pazoBarenbHbIe TEXHOJIOTUH, UCTIOIb3yEeMbIE MPU PEAIN3aALUU PA3IHYHBIX BUIOB YUeOHOMH
3aHATHN IO TUCUUIUINHE

Ne
/11

Bunbl yueOHBIX 3aHATUAN

OO0pa3oBarenbHbIC TEXHOJIOTHH

1

Jlexuun

Krnaccuueckast (TpanuiinorHasi, “HGOpMAaIMOHHAs )
JIEKIUs

NunuBuayanbHbIE U TPYIIIOBBIE KOHCYIBTAIIUH 110
JTUCIIUILIHHE

[IpakTHueckue 3aHsATUS

TexHonorust 00y4eHust Ha OCHOBE pelIeHUs 3a7a4 U
BBITIOJIHEHUS YIIPAKHEHU N

JlaGopaTtopHnas pabota

TexHomoTHs BRITOTHEHUS JTa00OPATOPHBIX 3a/1aHUI B
MaJIoii rpymrie (B Opuraje 1o 2 4yenoBeKa)
TexHomorust mpoOJIEeMHOT0 00y4YeHHUs Ha OCHOBE aHa-
Ju3a pe3yabTaToB 1abopaTOpHON pabOThI: MHAUBUIY-
aJBHBIN OTIPOC, cobeceIoBanme B MaJIol rpymie (Opu-
rajue).

CamocrosiTenpHas paboTa
CTYJEHTOB (BHEAYyIUTOpPHAS)

HNHpOopManlnOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHA
(moctyn k OQUOC ¢punuana, k IbC dunmana, noctyn x
UH(POPMAIIMOHHO-METOIMIECKUM MaTepHaiaM o JHc-
[UIUTMHE HA CTpaHUIlE Kadeaphl
https://sites.google.com/site/physicasbmpei/)

KoHnTpoib (mpoMexyTouHas
arrecraguia. 3a4€T UJIN 3K-
3aMEH)

3 Kypc
OK3aMeH — TEXHOJIOTMSI YCTHOTO KOHTPOJIS

6. OHEHOYHBIE MATEPHAJIBL IVI51 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTAIMUU - IS OHEHKHU KAYECTBA OCBOEHUA

JANCHUITINHBI

K npomexyTo4HOI aTTecTanuu CTYJIEHTOB MO TUCHHUILIMHE MOTYT MPUBIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeNd MOCASAYIOMNX JUCITUTUINH, 3aBeIyIolTue Kadeapamu.
OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTEeCTaIHIO.
OueHovHbIe CPeCTBA TEKYIEro KOHTPOJIS YCIIeBAeMOCTH:

JlabopaTopHbie padoThl
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Kaxnas maboparopHas paboTa 3aliIaeTcs CTyAeHTOM HHANBHUYaIbHO 110 KApTOYKaM.

Ilpumep kapmouxu no 3awume Jnabopamopuou pabomvl «Hccredoeanue memnepamypHo-
BILAACHOCIMHOZ0 PENCUMA NOMEUJEHULLY.

1. XapakTepucTrka MUKpOKJIMMATa TOMEILICHHUS.

2. CaHMTapHO-TUTUEHHYECKUE TPeOOBAaHUS K TEMIIEPATypHO-BIAXXHOCTHOMY PEXHUMY IOMeIle-
HUSL.

3. AOcomioTHast U OTHOCHUTENIbHAS BIXXHOCTh BO31yXa, ACHCTBUTENbHAS U MaKCUMaJlbHAs YIpY-
rOCTh BOJISIHBIX apOB.

4. BzauMocBs3b [TOKa3aTelel BIAXKHOCTH U TEMIIEPATypPbl BO3AYXa.

5. TemnepaTypa TOYKH pOCHI, MOPSAJOK €€ ONPEACNICHHUS M 3HAYECHHE NI OIPaXKJAroluX KOH-
CTPYKLIM.

6. [TpubopsI 17151 U3MEPEHHS TEMIIEPATYPhl U OTHOCUTEILHON BIAKHOCTH BO3/IyXa.

7. IlcuxpoMeTpUYeCKUI METOJI OIPEIEICHUS BIaXXHOCTH BO3yXa.

8. Bnusinue temmnepaTrypHO-BIaKHOCTHOTO PEeXHMMa MOMEIICHUs] Ha paboTy OrpakIaroluX KOH-
CTPYKLIM.

Ilpumep xkapmouxku no 3awume nabopamopHotl pabomsl «Hccredosanue ecmecmseeHHOU Ocge-
WEeHHOCMU 8 HAMYPHBIX YCIIOBUAX YUEOHOU ayOUmopuuy.

1. CBeTOTEXHUYECKHUE BEIMYHUHBI U €AMHUIBI U3MEPEHUS B CBETOTEXHUKE.

2. TeXHUKO-DKOHOMUYECKHUE M TUTMEHMUYECKHUE 3HAUEHUS E€CTECTBEHHOI'O OCBEUICHMS IOMEIlEe-
HUU.

3. OcBemennocts 1 KEO. ITopsaaok ux sKcrIepMMEHTaIbHOTO ONPEAEIICHUS U pacyeTa.

4. HopmupoBaHH€e OCBEIIEHHOCTH TOMENIEHUMN.

5. ®@akropsl, Bnusomue Ha KEO nomemennii.

6. ParmoHasibHBIE NTPUEMBI Pa3MELICHUsI CBETOBBIX MPOEMOB M IPUHIMIIBI ONPEICICHUS UX pa3-
MEpPOB Ha CTAJIUU IPOEKTUPOBAHUS 31aHUMN

IIpumep xapmouxu nabopamophou pabomel «Onpeoenerue Ko3g@duyuenmos cemonponycKaHus
PA3IUYHBIX MUNOE OCMEKTICHUAN.

1. KoaduimeHTs! CBETONPOMYCKAaHUS, METOAMKA UX OMPECIICHHUS.

2. @aKTOpBl, BAUAIOLIME HA CBETONPOILYCKAHUE U CBETOBOI'O IIPOEMA B 1IEJIOM.

3. TeXHUKO-?)KOHOMHYECKOE 3HAUEHUE YBEIINUEHUS CBETOIPONYCKAHUS OCTEKIICHUSI.

PacuerHo-rpaduyeckue padboTbl
PacuerHo-Tpaduyeckas paboTa BHIMOIHICTCS CTYICHTAMU 10 WHANBUAYAIBHOMY 32/1aHUIO.
[Tpumep PI'P no teme «Pacuer conpoTUBICHUS TEIJIONEpeaayr OrpaXaatoInX KOHCTPYKIHM KU-
Joro 3ganusA». icxonHbple TaHHBIE A1 BBINOJIHEeHUS 3aganusg PI'P.

Ho- | Ho- T'opon Hasznauenne | Temre- IIpo- | Cpennsia | YcioBus sKkc-
Mep | mep 3/1aHUS patypa | AOMKH- | TeMIe- TUTyaTaIuu
BapHu- | pac- BO31yXa, | Telb- patypa
aHTa | 4er- l,» HOCTH OTOIUT
HOU e Mepuo- | Iepuo-
cxe- Aa, na,
MbI Zy > CYT Ly » °c
1 1 Tyarnce JKUJIOE -7 113 +5,6 b
2 2 | Tyance 00IIECTB. -7 113 +5,6 b
3 3 CepadumoBud KUII0€ -25 186 -3,4 A
4 1 CepadumoBnu 00IIeCTB. -25 186 -3.4 A
5 2 KoTrenbH1UKOBO JKHUJI0€ -24 179 -2,1 A
6 2 | Maiikon MIPOMBIIILIL. -19 154 +1,7 A
7 3 | Kponorkun KUJI0€ -20 157 +0,9 A
8 1 KponoTkun 00111eCTB. -20 157 +0,9 A
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9 2 | KponoTtkun IPOMBIIILTI. -20 157 +0,9 A

10 3 Kpacnogap JKUJIOE -19 152 +1,5 A

11 3 Bousrorpan JKHI10€ -25 182 -3.4 A

12 1 Bonrorpan 00I1IECTB. -25 182 3.4 A

13 2 | Boarorpan TIPOMBIIILIL. -25 182 -3.4 A

14 3 Maiikon 00I1IECTB. -19 154 +1,7 A

15 1 | Maiikon KHUII0€ -19 154 +1,7 A

16 3 KorenbH1KOBO 00111eCTB. -24 179 -2,1 A

17 1 Kampimux TIPOMBIIILIL. -26 189 -4.5 A

18 2 Kamprmma JKHUJIIOC -26 189 -4.5 A

19 3 | Taranpor 00IIeCTB. -25 187 -0,8 A

20 1 Taranpor TTPOMBIIILIL. -25 187 -0,8 A

21 2 Kpacuonap 00I1IECTB. -19 152 +1,5 A

22 3 Kpacnognap TIPOMBIIILIL. -19 152 +1,5 A

23 1 | ApmaBup KHUII0€ -19 159 +0,5 A

24 2 | ApmaBup 00111eCTB. -19 159 +0,5 A

25 3 ApmaBup TIPOMBIIILIL. -19 159 +0,5 A

Pacuernas cxema Ne |

1. lleMeHTHO-TIECHaHBII PacTBOP:
7 =1800 xr/m’, A,=0,76 Br/m-°C,
2,=0,93 Br/m-"C.
2. KepamzutobeToH:
y=1000 kr/m’, A,=0,33 Br/m-°C,
25=0,41 Br/m-°C.
3. IleHOMOIUCTUPOIT:
7 =100 kr/m’, 1,=0,041 Br/m-°C,
2,=0,052 Br/m-°C.

32
Vv

1/ L

0,015 0.1 18, 0,1 0015

2 3 2
e

PacueTnas cxema Ne 2
1. lemeHTHO-TIECUaHBII pacTBOP:
y=1800 kr/™’, A,=0,76 Br/m-°C,
2,=0,93 Br/m-C.

2. Kupnnu:

7=1800 xr/™m’, A,=0,7 Br/m-°C,

2,=0,81 Br/m-C.
3. Ilenononuctupom:

7 =100 kr/m’, ,=0,041 Br/m-"C,

25=0,052 Br/m-°C.

L 0,12 18, 025 0,015

AA
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Pacuernas cxema Ne 3

3 o) 1 1. lleMeHTHO-TIECHaHBIN PacTBOP:

e y=1800 kr/m’, 1,=0,76 Br/m-"C,
7 ///// 25=0,93 Br/m-°C
/// ,//,:/: 2. Kupnnu: X .
i 7;; y=1800 kr/m’, A,=0,7 Br/m-C,
/;:;;;i/é, 25=0,81 Br/m-’C
: ??//// 3. IIeHOIOIUCTHPOIL:
I =100 kr/™’, 4,=0,041 Br/m-C,

> s 2 =0,052 Br/m-°C

L 0,12 16 0,20 |

B mipotiecce 3aIiuThl pacueTHO-IrpaduuecKoii paboTsl «PacueT conpoTHBICHHUS TEMIONepeaaul OrpaxK-
JAIOIIUX KOHCTPYKIIMH 5KUIIOTO 31aHUs CTYJIEHTY 33Jal0Tcsl 3 BOIIPOCca U3 CIEIYIOLIEro MPUMEPHOTO
MepeyHs:

1. Yto Takoe TeniaoBast HHEPLUS CJI0s?

2. Ilpu xakux ycrnoBUsSX KOA(P(GUIUEHT TEIUIOYCBOECHUS HAPY>KHOM MOBEPXHOCTU OTAEIBHBIX CJIO-
€B IIPUHUMACTCSI PAaBHBIM KO3 PUIIMEHTY TETIJIOYCBOCHHS MaTepHalia 3TOTrO CJIOs?

3. Ilpu Kakux yCIOBHSX 3aKaHYMBAIOTCS PacyeThl HA TEIIOYCTOMYHUBOCTH?

4. llenb pacyeToB Ha TEIJIOYCTOWYUBOCTb.

5. U3 kakux yciaoBui omnpenensercs TpedyeMoe COMpOoTUBICHUE TeIuionepeaadn?

6. OCHOBHOE yCJIOBHE pacyeTa OJHOPOJAHBIX U HEOJHOPOIHBIX OIPaXKAA0OIUX KOHCTPYKIIHIA.

7. UemM OTIMYAIOTCS CONPOTUBIICHHE TEIUIONEpenaye KOHCTPYKIUU OTPa)xJICHUS U €€ TepMuye-
CKOE COIIPOTUBJIECHHE?

8. Kak onpenenutbs TEpMUYECKOE COMTPOTUBIICHUE BO3AYIIHBIX TTPOCIOEK?

ITpumep PI'P o teme «CtpouTtenbHas akyCTHKa

Bapuanr 1
[TocTpoUTh YaCTOTHYIO XapaKTEPUCTUKY HU30JISIIUNA BO3IYIIHOTO IITyMa MEKKBAPTHPHON MEPETrOPOIKOH|
M3 5KeNe300€TOHa TIOTHOCTBIO0 2500 Kr/M> TonmuHoN 160 MM U paccUUTaTh UHJIEKC U30JISIIIUU BO3TYIIIA
HOTO TITyMa.

Bapmuanr 2
[TocTpouTh YaCTOTHYIO XapaKTEPUCTUKY M3OJSALMM BO3IYIIHOTO LIyMa IEPEeropoaKoi MeKAy KaOHHe-
TaMU aJIMUHHUCTPATUBHOTO 3JIaHUS U3 Kene300eToHa TonmuHol 120 MM M paccuMTaTh WHICKC U30JIs
LMY BO3AYIIHOTO IIyMa.

Bapuanr 3
[TocTpoUTh YAaCTOTHYIO XapaKTEPUCTUKY M3OJISAIHUHA BO3AYITHOTO IIyMa MEPErOpPOIKOM MEXy HOMepa-
MU TOCTUHHIBI U3 Kupnuya ToamuHoi 120 MM, miotHocTs kiaaku 1800 KF/M3, U pacCUMTaTh MHIEKC
M30JIAIIUHA BO3AYITHOTO IIyMa.

Bapuanr 4
[TocTpoUTh YaCTOTHYIO XapaKTEPUCTUKY U3OJISAIIMN BO3AYITHOTO IIyMa MEKKBAPTUPHOUW CTEHBI U3 KHPH
maya ToamuHon 250 MM, IJIOTHOCTH KJIaIKH 1800kr/M° u paccunuTaTh MHIEKC HU30JSIHMUA BO3IYIIHOTO

ryma.

Bapuanr 5
TpebyeTcs paccunTaTh UHAEKC MPUBEAECHHOIO YPOBHS YAApHOTO LIyMa MEPEKPBITUEM MEXIY IOMEIle-
HUSMH KBapTup. [lepekpbiTe COCTOUT U3 HEeCyIIeH ’keae300eTOHHOM TUIUTHI TOJMHMHON 160 MM, CTSIK-
KU U3 [IEMEHTHO-TIECYAHOT0 pacTBOpa MIOTHOCTHIO 1800 KI/M°, TOIIIMHOI 40 MM, 1 PYJOHHOTO T0Ja U3
[TOJINBUHUJIXJIOPUAHOTO JIMHOJIEYMA C IOAOCHOBOM U3 HUTPOHA TOJIIMHOM 3,6 MM.

Bapuanr 6
[TpebyeTcs pacCuUTaTh MHAECKC M30JSIMK BO3AYIIHOTO IIyMa MEXKKBAPTUPHOHN MEPEropoiky, i KOTO-
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pOH PKCIIEPUMEHTATIBLHBIM TyTEM OIpeeNieHa YaCTOTHASI XapaKTEPUCTUKA 3BYKOU3OJISIIIHH.

f, T 100 125 160 200 250 315 400 500

R, nb 29 31 34 38 37 40 41 42

f, I 630 800 1000 1250 1600 2000 2500 3150

R, nb 42 43 47 47 49 53 54 56

Bapuanr 7

[TocTpouTh 4aCTOTHYIO XapaKTEPUCTUKY M30JIALMU BO3IYIIHOTO LIyMa MEXKBapTUPHOM Neperopoakor]
13 Kepam3uToOeToHa TommuHo 120 MM, mutoTHOCTH 1400 Kr/M3, U paccunTaTh MHIEKC U30JISLIUN BO3
TYIIHOTO IIyMa.

Bapuanr 8
Tpebyercs paccunuTaTh UHIEKC MPUBEACHHOIO YPOBHS YAApHOTO IIyMa MEPEKPhITUEM MEXKIY MOMe-
HICHUSIMHA KBapTup. [lepekpbiTHe COCTOUT U3 HECyIel Kele300eTOHHOM MITUThI TOMHHON 120 MM,

. . E
YIPYTo#l NPOKIJIAJAKA M3 MEHOMOJMAITUICHOBOTO MaTepuaia 3tadoM tommuHoH 8§ mMm (4 =6,4-105
[Ta, €= 0,02), CTSHKKH U3 [IEMEHTHO-IIECYAHOT'0 pacTBOpa IIOTHOCTHIO 1800 kr/mM3 TonmmuHoM 40 MM
U napkeTa ToamuHoi 16 MM (1y6 muiotHOCTBIO 600 KI/M3).
Bapuant 9

Tpebyercsa paccuuTaTh MHACKC MPUBEIECHHOIO YPOBHS YAAPHOTO LIyMa MEPEKPHITHEM MEXIY HoMe-
IIEHUSIMU KBAPTHP U PACIOIOKEHHBIM MOJ HUMM Mara3uHoM. [lepekpbiTe cOCTOMT U3 Kene300e-
TOHHOM IJIMTHI TOJIIHUHON 160 MM 1 IEpEeBSIHHOIO 110J1a 110 JlaraMm, YJIOKEHHBIM Ha YIpPYrue NpoKiai-

KM M3 MSTKUX APEBECHOBOJOKHUCTBIX IUIAT TOJIIUHOMN 25 MM (Eﬂ =10-105 ITa, €=0,01).

Bapuant 10
Tpebyercsi paccyuTaTh WHACKC H3OJSAIMH BO3MYITHOTO IIyMa MEPEKPBITUEM MEXIY TPYIIIOBBEIMHU
KOMHATaMHM JIETCKUX JIOIIKOJIBHBIX yUpexkacHui. [IepekppITHe COCTOUT M3 HECYIIEH jKe1e300€TOHHOM
IUTUTHL TOMMMHOW 160 MM M AEpEeBSIHHOTO MoJa IO JaraM, YJIOK€HHBIM Ha YNPYyTrue NpOKIAIKH U3

MSATKHX JPEBECHOBOJIOKHUCTBIX TUIMT TOJIIHUHON 25 MM (E” =11-105ITa, €=10,01).

Bapmuanr 11
Tpebyercs paccyuTaTh MHAECKC W3OJSAIMHM BO3AYLIHOTO IIyMa MEPEKPBITHUEM MEXKIY MOMELIEHUSIMU
kBapTup. [lepekpriTie COCTOUT U3 HECYIIEH Kele300€TOHHOW TUIUTHI IMYCTOTHOTO HACTHIIA TOJIIIU-
HOM 220 MM W JEpEeBSHHOTO MOJa IO Jaram, yJIOXEHHbIM Ha yNpyrue NpoKIAIKUd U3 MPECCOBAHHOM

poOKHK TOMIHMHON 30 MM (EZZ =11-105ITa, €=10,01).

Bapuanr 12
Tpebyercs paccunTaTh UHACKC M3OJIALMU BO3IYIIHOTO IIyMa MEPEKPHITHEM MEXAY KUJIBIMU MOME-
MICHUAMU O6H_I€)KI/ITI/I$I. HeperBITI/Ie COCTOUT U3 )K€H€306GTOHHOﬁ IIIUTHI CIIJIOIIHOI'O CJIOA TOJIIIM-
HOMl 140 MM, MUHEpAJIOBAaTHBIX MPOIIWBHBIX MAaTOB TOMIMMUHONW 50 MM, MmiIoTHocThiO 175 kr/m3

(Eﬂ =5,0-105 ITa, €= 0,5), CTSDKKH W3 IIEMEHTHO-IIECYAHOTO PACTBOpPA TOMIMUHON 40 MM, TUIOTHO-
ctbio 1800 kr/mM3 u nmuHONeyma cpeaHei miotTHocThio 1100 kr/m3 ToamuHoM 3 MM.

BapuanTt 13
Tpebyercst paccunTaTh WHACKC WU3OJSIMHA BO3AYIIHOTO IIyMa MEPEKPBITUEM MEXIY HOMEpaMHU Troc-
TUHULBL. [IepeKkphITHE COCTOUT M3 HECYIEH KeIe300€TOHHOM TUIMTHI CIJIONTHOTO CEYCHUS TOJIIUHON

160 MM, 3BYKOU30JISIIUOHHOTO ¢J10s1 U3 MaTepuana [leHotepm TONMMHON 5 MM (Eﬂ =6,6-105 Ia, €=
0,1), CTSDKKH U3 IIEMEHTHO-TIECYAaHOTO pacTBOpa TOMmMUHON 40 MM, moTHOCTRIO 1800 Kr/M3 U MTUHO-
aeyma cpeaHei IoTHOCTRI0 1400 kr/M3 ToMMHOM 4 MM.
Bapmunanr 14
Tpebyercs paccunTaTh UHACKC W30JSIMN BO3IYLIHOTO IIyMa MEPEKPHITHEM MEXKIy NajaraMu OOJIbHHA
bl [lepekpriTie COCTOUT M3 HECyIIel kKelne300€TOHHOM TUTMTHI CIUIONIHOTO CeYeHHS TOMIIMHON 140)
MM, 3BYKOU3OJISILIAOHHOTO CJIOS U3 MaTepuana TepMopIieke TonmuHon 6 mm (£, =4,8- 10° Ia, £=0,1),
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CTSDKKH M3 [IEMEHTHO-IIECYaHOr0 PacTBOpa TOMIMHOM 40 MM, mioTHOCTBI0 1800 Kr/M® 1 mapkera ToJi-
muHOM 16 MM, IIOTHOCTRIO 500 KTV,

Bapuanr 15

Tpebyercs paccuuTaTh UHIAEKC MPUBEACHHOTO YPOBHS yIapHOTO IIyMa MEepEeKphITUEM MEXAY KilaccaMy]

yaeOHoro 3aBefieHUs. [lepekphITHE COCTOUT U3 HECYIIEH KeIe300€TOHHOM TUIUTHI CIJIONTHOTO CEYCHUs]

ronmuHoi 140 MM, IepeBsSHHOrO MmoJja Mo jaraM, YJIOKEHHBIM Ha yNpyrue NpoKIagKd U3 MaTepuana
. 5

[Topunekce Tomuunoi 5 mm (£, =5,8-10" I1a, &= 0,02).

Bapuanrt 16
Tpebyercst paccuuTaTh HHIEKC MPUBEIECHHOIO YPOBHS yIAPHOTO IIyMa NEPEeKPBITHEM MEXAY MOMEIle
HUSMH KBapTUP M PACIOJIOKEHHBIMU NOJ HUMM odpucaMu. IlepekpbITHe COCTOUT U3 KeIe300€TOHHOMH|
[UIMTHI IIyCTOTHOIO HAacTWiIa ToauuHou 220 MM, cios necka mioTHocTeio 1400 kr/M°, TommmHoi 100

MM (E 112120-105 Ia, &= 0,03), [EMEHTHO-TIECYAHOTO PACTBOPA IUIOTHOCTBIO 1800 KI/M°, TOIIIUHO]

40 MM, TToJ1a U3 MAPKETHBIX JOCOK, INIOTHOCTHIO 500 Kr/M3, TOJIITUHOM 25 MM.

Bapuanr 17

TpebyeTcst paccuuTaTh WHAEKC MPUBEICHHOTO YPOBHS yIApHOTO IIyMa MEPEKPHITHEM MEKIy KaOWHe-
TaMU Bpauded OOIbHUIIBL [IepeKkphITHEe COCTOUT U3 KeIe300€TOHHON TUIMTHI CIUIOIIHOTO CEYEHUs TOJIH
muHOW 160 MM, CIUIOIIHOTO CJIOSl KECTKUX MHUHEPAJIOBATHBIX IUIUT HA CUHTETUYECKOM CBSI3YIOIIEM|
IIOTHOCTHIO 125 KF/M3, TomuHok 100 mm (£, =5,5- 10° [Ta, £=0,5), CTSIKKH U3 IEMEHTHO-TIECYAHOTO

pacTtBOopa mioTHocThi0 1800 Kr/M°, TONmmHo# 40 MM, U JUHOJIEyMa cpefHel MmIoTHOCThI0 1400 K/,
TOJIIIMHON 5 MM.

Bapuanrt 18
Tpebyercss paccuuTaTh MHICKC NMPHUBEIEHHOIO YPOBHS YJApHOTO IIyMa MEPEKPHITHEM MEXAY MY3bl-
KaJbHBIMH KJIacCaMU BBICIIUX Y4eOHBIX 3aBefeHUil. [lepekpbiTue COCTOUT U3 KeNe300€TOHHOM MITUTH]
IyCTOTHOTO HAacTWia TOMUHOW 220 MM, 3BYKOM3OJISIHMOHHOTO CJIOSl U3 MaTepuaia MapKosiar TOJIIHA

HOU 8 MM (£, =3,7-10° Ia, = 0,15), cTsKKM M3 IIEMEHTHO-TIECUAHOTO pacTBopa MIOTHOCTHIO 1800

Kr/M3, ToauHoi 40 MM, M JIMHOJIEYMAa CPEJTHEN TIIOTHOCTHIO 1400kr/m° , TOJIIITUHOM 5 MM.

Bapuant 19
Tpebyercst paccuMTaTh MHACKC MPUBEACHHOTO YPOBHS YIAPHOTO IIyMa MEPEKPHITHEM MEXIY MOMEIIle-
HUASMH KBapTHUp. [lepekphITHE COCTOMT M3 KeNe300€TOHHOM TUIUTHI TOMMHUHONW 220 MM, CIUIONTHOTO)
CJIOS TUTUT W3 M30Bep0a3aIbTOBOTO BOJIOKHA TOMIIHHON 50 MM ( E P =3,6- 10° ITa, £=0,07) MIOTHOCTHIO

150 Kr/M3, CTSDKKHM U3 [IEMEHTHO-IIECYaHOT0 pacTBOpa MIOTHOCTHIO 1800 KT/M° , TommuHOH 40 MM U 110+
l1a M3 MAPKETHBIX JOCOK TONIIMHOM 25 MM, IOTHOCTBI0 500 Kr/Mm’.

Bapuant 20
Tpebyercst paccuuTaTh UHIAEKC MPUBEIACHHOTO YPOBHS YAAPHOTO IIyMa MEPEKPHITUEM MEXIY ONepaliy-
OHHBIMH U TMajlaTaMu O0O0JbHUIL. [IepeKphITHE COCTOUT U3 KEIE300€TOHHOMN TUIUTHI MMYCTOTHOTO HACTHUIIA|
ToMIIHON 220 MM, CILTOIIHOTO CIIOSI MOJYKECTKUX ITUTUT MUHEPAJTOBATHBIX HA CHHTETUYECKOM CBS3Y-
routeM TonumHoA 50 MM (E, =5,0-105 [Ta, &= 0,5) muotHocTeio 100 KF/M3, CTSDKKH W3 LIEMEHTHOA

[ECYaHOoro pactBopa MmioTHOCTHIO 1800 KI/M°, ToMmuHON 40 MM H JIMHOJIEyMa CPEIHEN MIOTHOCTHIO
1100 kr/m> TONLIMHOM 3 MM.

BapuanT 21
Tpebyercst paccunTaTh MHAEKC MPUBEIEHHOTO YPOBHS YAAPHOTO IIyMa IMEPEKPhITHEM MEXIY KllacCaMy
yueOHBIX 3aBelieHuH. [lepekpbITHe COCTOUT U3 KeNe300€TOHHOM IUIMTHI MyCTOTHOT'O HACTUJA TOJIIIUA
HoM 220 MM, CIUIOHIHOTO CJIOA MOJIYKCCTKHUX IJIIMT MUHCPAJTOBATHLIX Ha CUHTCTUYCCKOM CBA3YIOLICM|

romuHoi 50 mm (£, =5,0- 10° ITa, £=0,5) mnotHocteio 100 Kr/M3, CTSDKKHM U3 IIEMEHTHO-TIECYaHOTO

pacTBopa miIoTHOCTHIO 1800 Kr/M’, TOMIMHON 40 MM 1 JIMHOJIeyMa cpeaHel mioTHocThio 1100 KI/M
TOJIIIIMHON 3 MM.
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Bapuanr 22
TpebyeTcs paccuuTaTh MHAEKC MPUBEAECHHOTO YPOBHS yJApHOrO LIyMa MEPEKPhITHEM MEXAY HOMepa-
MU TOCTHHHULBI U TIOMEIIEHUSIMH pecTopaHa. [lepekpbiTie COCTOUT U3 KeNe300€TOHHOM TUTUTHI TOJIIH-

HOU 120 MM, 3BYKOM3OJISIMOHHOTO ciosi U3 Matepuaia Ilopuneke tommumuon 8 mm (£, =5,8:10° a,

£=0,2), CTSKKM U3 LIEMEHTHO-IIECYaHOI0 pacTBopa IIoTHOCTHI0 1800 KI/M, TOMIIHHON 40 MM 1 110114
M3 MapKETHBIX I0COK, MJIOTHOCTHIO 500 KI/M’, TOTIHHO 25 MM.
BapuanTt 23

Tpebyercs paccuuTaTh MHASKC MPUBEACHHOTO YPOBHS YIApPHOTO IIyMa MEPEKPBHITHEM MEXIy KaOuHe-
TaMHM aIMHUHHCTPATUBHOIO 3/1aHus. [IepekpbITHe COCTOUT U3 )KENe300€TOHHOHN IUIUTHI CIUIOIIHOTO Ce-
"geHHs TOMKUHON 140 MM, CTSDKKHM U3 LIEMEHTHO-IIECYAHOI'0 pacTBopa IoTHOCThI0 1800 KI/M°, TOJIIIHA
HOW 40 MM M pYJOHHOrO IoJjia U3 AyOJMPOBAHHOIO TEIIOM3OJIALUOHHOIO JIMHOJEYMa Ha BA3aJIbHO-
POIIMBHOM MPOKIIAKe TOIMHOM 3,7 MM IUIOTHOCTBIO 1600 Kr/m’.

Bapuanrt 24

Tpebyercs paccunTaTh MHAEKC U30JIAUHN BO3IYLITHOTO IIyMa MEPEKPhITHEM MEXIY KBapTHp. [lepexpbl-
THE COCTOUT M3 HECYIIEH KeIe300€TOHHOM IUINTHI CIIOIIHOTO CEYCHUS TOMIMHOW 120 MM, 3ByKOU30-
ISIITMOHHOTO CIIOSI U3 MaTepuana ITadoM TOMMMHONH 6 MM ( E P =6,4- 10° ITa, £€=0,02), CTSHKKHU U3 11€-

MEHTHO-TIECYaHOT0 pacTBopa ToimuHon 40 MM, mnotHocThio 1800 Kr/M° 1 napKkera TOJIIUHON 16 MM
(1y6 rotHOCTBIO 600 Kr/M).

Bapuanr 25
TpebyeTcs paccunTaTh MHACKC U30JIALUHN BO3AYIIHOTO IIyMa MEPEKPBITUEM MEXKIY MajgaTaMu U CTOJO-
BOI GonbHMIBI. [lepekpbiTHEe COCTOUT U3 HECYyIIEH Kele300€TOHHOM TUIUTHI CIUIOIIHOTO CEUEHHS TOJI-

iHON 160 MM, 3BYKOU3O0JIAIMOHHOTO clost U3 Marepuaina [opuneke Tonmunoi 8 mm (£, =5,8- 10° Ia,

£=0,2), CTSDKKM U3 IEMEHTHO-IIECYaHOTO pacTBopa ToimuHon 40 MM, mimoTHoCcThIO 1800 KI/M° ¥ JIHA
HoJIeyMa cpeiHel m1oTHocThio 1100 KI/M® TONIIMHOM 3 MM.

B npornecce 3amuThl pacyeTHo-rpadudeckoit padborsl «CTpouTeabHast aKyCTUKa» CTYJIEHTY 3a/1al0Tcs 3
BOIIPOCA U3 CIEAYIONIEro MPUMEPHOTO MEPEUHS:
1. Yto Takoe mOBEpXHOCTHAS MJIOTHOCTh KOHCTPYKLUU?
. YTo Takoe TOJIIMHA 3BYKOU3OJISIIMOHHOTO CJI0SI B 005KaTOM COCTOSIHUN?
. UTo Takoe yacToTa COOCTBEHHBIX KOJeOaHH Moj1a U KaKk OHa ONpeesieTcs?
. Kak ompenensiercst uHaeKC NPUBEIEHHOTO YPOBHS YAAPHOTO LITyMa MO/ EPEKPHITUEM?
. UTo Takoe 0THOPOAHAS U HEOJHOPOAHAS OTpakJaroniasi KOHCTPYKIIMS?
. Uto Ha3wiBaeTcst K03 HUIMEHTOM 3ByKOTIEpeaaun?
. Urto ¢popmynupyer "3akoH macc"?
. Ut0 Takoe sIBJIECHHE BOJHOBOTO COBIAACHUSA?
. Kak onpenensiercs WHIEKC U30JISIIIMU BO3YLIHOTO ITymMa?
10. Yto Takoe ypoBEHb 3BYKOBOT'O JaBJICHHUS?
11. Yto Takoe HOpMATUBHBIE YPOBHU 3BYKOBOI'O JaBJICHUSA?
12. Yro Takoe Bpems peBepOeparumn?
13. Ot uero 3aBUCHT BpeMs peBepOepannu B MoMeIeHnn?

O 0N L B~ W

OneHoYHBIE CPeICTBA MPOMEKYTOYHOM aTTeCTAlNu:

Bormpocs! 10 3akpeIuIeHHI0 TEOPETUYECKUX 3HAHUM, YMEHUM U MPAKTUYECKUX HABBIKOB, IIPEAYCMOT-
PEHHBIX KOMIETCHIUSIMU (BOMPOCHI K IK3aMEeHY)

[epBblif 1 BTOPOI BOIPOCH B 9K3aMEHAITMOHHOM OMJIETE CTY/AEHTAa — BOIIPOC IO JIEKIIHOHHOMY Ma-
Tepuany. Tperuil Borpoc — 3afauu, ONM3KHE K 3a/a4aM, pa300paHHbIM Ha NPAKTUYECKUX 3aHATHUAX U B
nporiecce BHITOJHEHHS pacyeTHO-TpaduiIecKux padoT.

1. Kiaumarnueckue XapakKTEPUCTUKHU pailoHA CTPOUTEIHCTBA.
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2. Temmoobmen B momemennu. OOMmas KapTUHA JIYYHCTOTO, CTPYWHOTO U KOHBEKTHBHOTO TEILIO0OMe-

=0 XN kW

11.
. Hecranmonaphnas temtonepenayda. TenaoycTOMUYUBOCTE OTpaXACHUHN HpU KOJICOAHUU TeMIIepaTyphbl

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Ha.
[TonHbI TeMIOBOM OaaHC MOMEIICHUS.

KoHBeKTUBHBIN TEIJI00OOMEH Ha BHYTPEHHEH TOBEPXHOCTH OTPaKICHHS.

[Tporecc cBOOOHON KOHBEKIIMM OKOJIO HArPETHIX MOBEPXHOCTEH.

Oco0eHHOCTH JTYYHCTOT0 TEII000MEHA U U3ITyUEHUsI TOBEPXHOCTEH B IOMELICHHH.
Pagunanmonnas remmnepatypa. Y cioBust KOM(GOPTHOCTH.

TenmooOMeH B TOJIIAX OTPaKICHUN.

CranuonapHas Temonepeaaya.

. OnpefienieHrie CONMPOTUBIICHUS TEIUIONEpeaade OrpakICHUM, COCTOSAIINX U3 HEOJHOPOIHBIX MaTepH-

aJIoB.
I'padmueckoe 1 aHATUTUYECKOE OMPEIEIIEHNE TEMIIEPATypP B MHOTOCIOMHOM OTPaXKIACHHH.

BHYTPEHHETO BO3/yXa.

Ternno3amuTHRIE CBOMCTBA OTPaXKIACHUMN.

KoHCTpyKTHBHBIE pElICHUSI HAPYKHBIX OTPAXIECHUM MOBBIIICHHON TEIION30JISALINH.
TennoycToiuMBOCT OrpakICHHM MTPU KOJICOAHUAX TEMIepaTyphl HAPYKHOTO BO3yXa.
TennoycToMYnBOCTh MOMEIICHUH.

OueprosdpdextuBHble 31aHus. CrnocoObl COKpamleHHsl yIeIbHOr0 pacxoja TEIUIOBOW 3HEPruM Ha
OTOIUICHHE 30aHUH.

Bupel Bnaru. BiaaXXHOCTHBIN PEXUM IOMEIICHUS.

Metoabl 60pbOBI C KOHICHCAIIMEH BIIAry.

YcnoBus mpenoTBpalieHus 00pa3oBaHUs KOHJEHCATa B (Ha) OTPasKIAONINX KOHCTPYKIIUSX.
Bo3ayxonpoHU11aeMoCcTh OrpakIeHUH.

CriocoObI Ter03aIuThl HApy>KHBIX CTEH.

dacaaHbIe CUCTEMBI C MpUMEeHEHUEM ((DEKTUBHBIX YTEIUTUTEICH U TOHKOCTEHHOH MITYKATYPKHU.
Bentunupyemsie dacaanbie cucteMbl. OCHOBBI pacueTa v MPOCKTHPOBAHUSI.

3ByKOBas cpeia B ropojiax u 3gaHusX. OCHOBHBIE TOHSATHS.

3aKOHOMEPHOCTU PACIPOCTPAHEHUS 3BYKA B OTKPHITOM ITPOCTPAHCTBE U B 3JaHUSX.
HopMupoBanue nryma u 3ByKOU30JISIIIUN OTPaKICHUH.

3BYKOU3OJISALUS OJHOCIONHBIX OTPaXaCHUMN.

[TyTy noBBIIICHUS 3BYKOU3OJISIIIMN OTPAKIAIOIINX KOHCTPYKIUMA.

M3onsauus yagapHOro myma MexXAy3TaXHBIMU NEPEKPHITUSIMHU.

I'pagocTpouTenbHbIe METOABI U CPEJICTBA CHUKEHHS IITyMa.

3BYKONOTJIOMIAIOIINE MATEPUAIIBI U KOHCTPYKIIHUH.

DK3aMeHaAIIHOHHBIE 32291

Onpenenuts TEMIEpaTypy Ha BHYTPEHHEN NMOBEPXHOCTH KMPHIUYHOM KJIAAKU ToOMUHOW 510 MM c
XKeJne300€TOHHBIM BKIIIOUeHHeM mupuHo 100 MM. 30Ha BIQXKHOCTH M BIQKHOCTHBIN PEKUM TTOMeE-
LICHUS - HOPMAJbHBIE. Y CIIOBHS JKCIUIyaTalMU OrPaKJAIOIINUX KOHCTpyKuMi - b. IIponoimkurens-
HOCTh OTONUTENBHOrO nepuoa 225 cytok. PacueTHas Temmeparypa OTONHUTENBHOTO Iepuoa, totT =
-5,5 °C. Temneparypa x0104HOM NATUAHEBKY, tH = —35 °C. TemnepaTypa BHYTpPEHHEIO BO3/yXa, tB
=+ 18 °C. OTHOCUTENbHAS BIaXXHOCTh BHYTPEHHETO BO3ayXa, ¢ B= 55%. Koo dumuenrt remnooraa-
an BHYTpeHHEH moBepxHOcTH orpaxaeHus 8,7 Br/(m? °C). KoshhHIHEEHT TemIo0T a4y HapyKHOM
oBepXHOCTH orpaxaerus 23 Br/(m® °C).

OmnpeneneHne TONMMHBL YTEIUSIIOIIETO CJIOS OrPakJAIOLIMX KOHCTPYKLMH «TEIIOro 4epaaka» M
BBITIOJITHCHUS] CAHUTAPHO-TUTUEHUYECKUX TpeOoBanuii. Tun 3manus - 9-3TaxkHbId xuitoil qom. Kyxau
B KBapTUpax o0OpYyIOBaHbI Ta30BbIMU IUITMTAaMH. BricoTa yepaauHoro npoctpancTsa -2,0 M. [Tnoma-
U TOKpbITUs (KpoBiu) A mokp =367,0 M, MEPEKPBITUS «TeIioro» 4vepaaka Aun = 367,0 M,
HapyXHbIX cTeH uepraka A cr = 108,2 M’ . B Temiom Yyep/aKke pa3MelieHa BEepXHssl pa3BojKa Tpyo
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CMONeHCKuA

( EMHMAH
N i
M3un_

CHCTEM OTOIUICHHS W BOJOCHAOXeHuUs. PacueTHble Temieparypsl cucteMsl oTomierus + 95 °C, ro-
psuero BogocHadxkenus + 60 °C. JTuamerp Tpy6 oromienus 50 MM npu JuiMHe 55 M, TpyO ropsaduero
BopoCcHAOXeHus 25 MM nipu anmHe 30 M.

3. Onpenenuts TOCTATOYHOCTh COMPOTUBIICHHS MAPONPOHUIIAHUIO CIOMCTOM KUPHIUYHOM CTEHBI U3
YCIJIOBUSI HEAOIYCTUMOCTH HAKOIIJIEHUS BJaru 3a roJJOBOM NEPHOJ SKCILTyaTalluy. 30HA BIAKHOCTH U
BJIQKHOCTHBIA PEKUM IOMELIECHUS - HOpMajbHbIE. YCIOBHS SKCIUTyaTallMM OTrpa)KIalolluX KOH-
cTpykuuii - b. IIpogomkurensHOCTh OTONUTENBHOIO Nepuoaa 225 cytok. PacuerHas temmeparypa
OTOMUTENBHOTO Nepuoa, tor = —5,5 °C. TemnepaTtypa xonoaHou natuaHeBky, tH = —35 °C. Tewmme-
paTypa BHYTPEHHET0 Bo3ayxa, tB =+ 18 °C. OTHOcHUTEIbHAS BIa)KHOCTh BHYTPEHHETO BO3/1yXa, (¢ B=
55%. Koo dUIMEHT TerooTAaun BHYTpeH e moBepXxHocTH orpaxaetus 8,7 Br/(m* °C). Koaddu-
LIUEHT TEMJIOOTAAUN Hapy’KHON MOBEPXHOCTH OrpaxieHus 23 Br/(m” °C).

4. OmnpeaenuTh MOCTaTOYHOCTH COMPOTUBIICHUS MAPOMPOHUILIAHUIO CIOUCTOW KHUPIHYHOW CTEHBI U3
YCIJIOBUSI OTPAaHUYEHHUSI BJIaTU B OIPa)1ar0Ilell KOHCTPYKLIMU 32 NIEPUOJ] C OTPULATENIbHBIMU CPEHU-
MU MECSYHBIMU TEMIIEpaTypaMH Hapy>KHOTO BO3[yXa 3a TOJOBOW MEpPHOJ SKCILTyaTaluu. 30Ha
BJIQKHOCTH M BJIQXXHOCTHBIN PEXHUM MOMEILECHUS - HOPMaJbHbIE. Y CIOBUS KCIUTyaTallud Orpak/ja-
FOIIMX KOHCTPYKIUU - b. [TpogomKUTeNbHOCTh OTONUTENBHOTO TiIeproaa 225 cytok. PacueTHas Tem-
neparypa OTONUTENbHOIO nepuoaa, tor = —5,5 °C. Temneparypa XxoJa01HOM MSATUIHEBKH, tH = —35 °C.
TemnepaTypa BHYTpEHHETO Bo3ayxa, tB = + 18 °C. OTHOCUTEIbHAS BIAXKHOCTh BHYTPEHHETO BO3/Y-
xa, @ B= 55%. Kod(pHIMeHT TermooTadn BHyTpeHHeil moBepxHocTH orpaxacHus 8,7 Br/(m °C).
Koo pHLIeHT TemooTaun HapysKHOI MOBEPXHOCTH orpaxaernus 23 Br/(m” °C). CocTaB CTEHOBOrO
OrpaXk/IeHUs MPUBEJICH B TaOIUIIE.

Ne | Haumenosanue mate- ol e A R, ,

n/m puania Voo KIMC| 0, M Br/(m-°C) (m”-°C)/Br ruir.-"M’L-lli-l'la

1 |Knpnuuanas knajika u3 [ROO 0,380 0.81 0,469 0,11
CTUIONIHOTO KHpIHYa

2 | IInuTeEl NEHOMOIHCTH- 50 150) 0,06 2.5 0,05
poJbHBIE

3 |Kupnuunas knanka w3
NYCTOTHOTO KHPIIHYA 1600 0,120 0,64 0,187 0,14
(00IHLIOBOYHOIO)

Onpenenutb AOCTATOYHOCThH BBINIOJHEHUS! HOPMATUBHBIX TpeOOBaHUN MapONPOHUIIAHUS KOHCTPYK-
[IMA COBMEIICHHOTO MOKPBITHS. 30HA BIAXKHOCTU M BIAKHOCTHBIN PEKUM IMOMEIICHUS - HOPMAIIb-
HbIC. Y CIIOBUS SKCIUTyaTallMM OTPAKIAIOIIUX KOHCTPYKUUM - b. [IpogoKUTENbHOCT OTONMUTEIBHO-
ro nepuozaa 225 cyrok. PacueTHast Temneparypa oTONUTENbHOIO nepuoaa, tot = —5,5 °C. Temnepa-
Typa XOJogHOW mATHUAHEBKH, tH = —35 °C. Temmneparypa BHYTpeHHeEro Bo3ayxa, tB = + 18 °C.
OTHOocuTeNbHAS BIAXKHOCTh BHYTPEHHETO BO31yxa, ¢ B= 55%. KoadduimeHT TennooTnayn BHYT-
peneii moBepxHocTH orpaxaeHus 8,7 Br/(M” °C). KoadHIHEHT TeIUIOOTIauH HAapyKHOIl [OBEPX-
HOCTH OrpakieHus 23 BT/(M2 °C). CocTaB COBMEIIEHHOTO TIOKPHITHSI IIPUBEIEH B TAOIIHIIE.
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Ne | HauMeHoRraHHe Ma- ket | s A R, I,
1/ TepHana Yoo » M Br/(m-2C)| (m™-°C)yBr MM u-Tla
I [TuapousonsimoH- 600 0,006 0,17 0,469 1.1

10.

1.

12.

13.

HELH KOBEP H3 pyDH-
TeKca — 2 closd
JIucTel acbecTone- 1600 0,02 0.41 2.5 0,03

MEHTHBIE TIJIOCKHE
3 |TleHOMOMHCTHPOIL-

[R¥]

HEIE THUIHTE 100 0,120 0.05 0,187 0,05
4 |Tlaponzonauus 13 600 (1,006 0,17 0,469 1,1
pyburexca — 1 cioii
5 |KenezobetonHasn 2500 220 2,04 0,142 0,03

ILIHTA NEPEKPLITHA

Onpenenuth JOCTATOYHOCTh CONPOTUBIICHUSI BO3YXOMPOHMUIIAHUIO 3-X CIOMHONMCTEHOBOM KEe30-
O0eToHHOI maHenu. BeicoTa 31aHus (OT ypOBHS I0JIa MEPBOTO dTaka JI0 BEpXa BBITSHKHOW IIAXTHI)
coctaBigeT 40 M. YCI0BUS AKCIUTyaTalldd OTPaKIAONIMX KOHCTpYKUuid - b. TIpomomkurensHOCTh
oronuTenbHOro nepuona 185 cyrok. Pacuetnas temneparypa otonurenbHoro nepuoza, tor = 8 °C.
Temneparypa xonoaHo natuaHeBky, tH = —17 °C. Temneparypa BHyTpeHHEro Bo3ayxa, tB = + 18
°C. OtHocuTenpHasl BIAQXHOCTb BHYTPEHHEro Bo3ayxa, ¢ B= 50%. Koadduument termoornaun
BHyTpeHHeil oBepxHocTH orpaxaeHus 8,7 Br/(m” °C). KoahHUIHEHT TeII00Taul HapyKHOIL [0~
BepxHOCTH orpaxaenns 23 Br/(m” °C).

Onpenenutb WHAEKC U30JIALMNA BO3YIIHOTO IIyMa-MEPErOPOAKH U3 TSHKEIOro 0ETOHA MIOTHOCTHIO
2500 xr/m 3 u tommuuaoi 100 MMm.

Onpenenuth 4aCTOTHYIO XapaKTEPUCTUKY H3OJSIUU BO3IYIIHOTO IIyMa TIYXHM METATTMYECKUM
BUTPAXKOM, OCTEKJICHHBIM OJIHUM CHJIMKATHBIM CTEKJIOM TOJIIUHON 6 MM.

[TocTpouTh YaCTOTHYIO XapaKTEPUCTUKY U3OJISILIMKM BO3AYIIHOTO IIyMa KapKacHO-IIUTOBOM Mepero-
poaku. Ucxonueie nannbie: runcokapTorHbie TucThl (I'KJI) Tonmunoi 14 MM 1 muiotHOCTRIO ¥ = 850
Kr/M >; BO3AYIIHBIA TpoMexyToK Mexay auctamu u3 I'KJI cocraBnsier 100 mm.

Onpenenutb UHACKC U30JSLUNA BO3IYIIHOTO IyMa MEXIYITaXKHOTO MEPEKPHITUS C IOJIOM Ha 3BYKO-
M30JIAIIUOHHOM ciioe. VIcXomHble NaHHBIe: Kene300€TOHHAs IIUTA TUIOTHOCTBIO ¥ = 2500 KI/MS 1
tonmuHon 100 MM; TOIIATHIN MO TOMIKUHON 35 MM Ha JepeBsSHHBIX Jiarax cedyeHueM 100x50 mm c
marom 600 MM; 3BYKOM3OJUPYIOLIME MOJIOCOBBIE MPOKIAIKUA U3 JKECTKUX MHHEPATIOBATHBIX IUIAT
IUIOTHOCTHIO ¥ = 140 KI/M® B TOIIIHHON 40 MM B HE 00KATOM COCTOSHHHM; ITOJIE3HAs Harpy3ka Ha
nepekpoitre coctapiusget P = 4000 ITa.

Paccuntarh MHAEKC NMPUBEACHHOIO YPOBHS YAApHOTO IIyMa MOJ MEXKIY3TaXHbIM NEPEKPHITHEM C
MOJIOM Ha 3BYKOM3OJISIIMOHHOM ciioe. MIcXonHble TaHHBIE: Kene300€TOHHAS TUINTA TIOTHOCTBIO Y =
2500 kr/M° u ToaumHoN 140 MM; JOMIATHIN MOJ TOJIIUHOW 35 MM Ha JEPEBSHHBIX JIarax CEYEHUEM
100%50 MM ¢ marom 600 mMMm; 3ByKou3ossimoHHBIA MaTepuan «llenorepm» (HIUJI-JID) Ttommuuoi
10 MM B HE 00KaTOM COCTOSIHUM;, TUTICOOCTOHHAS MMaHeNIb OCHOBaHus moja y = 1300 KI/M° TOJIIIUHOMN
50 mm; muHONEYM Y = 1100 Kr/M 3, TONIIMHOM 3 MM; MONe3Has Harpy3ka Ha IepEeKpBhITUE COCTABIISIET
P =2000 ITa.

Onpenenutb MHACKC MPUBEICHHOIO YPOBHS YAApPHOrO IIyMa IOJ MEXKIY3TaKHBIM MEPEKPHITHEM C
1oJIoM 0€3 3BYKOM3O0JIALIMOHHOTO ciosl. VIcXoIHbIe TaHHBIE: JKeIe300€TOHHAS IIITUTA INIOTHOCTBIO Y =
2500 kr/M° 1 TOMIMHOMA 160 MM, 9HCTBI 1O U3 MOJMBUHUIXJIOPUIHOTO JIMHOJIEYMA C TEIIO3BYKO-
W30JISIITMOHHOM TTOJJOCHOBOM M3 HUTPOHA TOJIILUHON 3,6 MM.

Onpenenutb MHAEKC U30JSIUU BO3AYUIHOTO IIyMa MEXIYITaXKHBIM MEPEKPBITUEM, COCTOSIIUM U3
MYCTOTHOM >KeJIe300€TOHHOW HECYIICH IIUTHI U T0JIa U3 MOJUBUHWIXJIOPUIHOTO JMHONeyMa. Mc-
XOJIHBIC JaHHBIC: )KEeNe300€TOHHAs MyCTOTHAS TUIUTA TUIOTHOCTRIO Y = 2500 KI/M° U ToamuHoi 220
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MM; LIEMEHTHO-TI€CUaHasl CTSHKKa TUIOTHOCTBIO Y = 2500 KT/M® 1 ToNIMHON 30 MM; YHCTBIH IIOJI M3
MTOJTMBUHUJIXJIOPUIHOTO JIMHOJIEYMa Ha BOJIOKHUCTON TEII03BYKOM3osaroHHoN mnogocHoBe (I'OCT
18108-80).

14. OnpenenuTh ONTUMAIBHYIO TUIOHIAIb OOKOBOTO OCTEKJIEHUSI MEXaHOCOOPOUYHOTO 1eXa MPU OJITHOCTO-
POHHEM E€CTECTBEHHOM OCBELICHMM IOMeIleHus. IcXonHble JaHHbIE: 1IEX pa3MEIIEH B MIPOJIETE LIH-
puHO# 18 M, mymuHOM 36 M; BEICOTa TTOMEIICHUS OT IM0JIa 0 HU3a KeJie300€TOHHBIX (epM MOKPBITH
— 10,8 M; BBICOTa CTPOUTEIHHON (hepMBbI B KOHBKE -1,8 M; B 11eXe BBINOIHAIOT pabOTHI CpeaHEN ToU-
HOCTH, oTHocsmmecss K [V paspsaay 3putenbHON paOOThI, 1I€X OCBEIIaeTCsl Yepe3 OOKOBBIE CBETO-
IIPOEMBI C OJTHOM CTOPOHBI 3[JaHUS; OKOHHOE 3all0JHEHHE MPUHATO TPOMHOE U3 JIMCTOBOIO CTEKJIA CO
CTAJIbHBIMH TJIYXUMH TeperuieTaMu; OT/eJIKa BHYTPEHHUX MOBEPXHOCTEH MOMEIIeHUs UMEeT Kodd-
¢bunmeHTs oTpakeHus: nmotonka — 0,7; cren — 0,6; moma — 0,3; opueHTAIHSI CBETOBBIX MTPOEMOB 10
ctopoHam ropusonta — FOB. koaddunment 3amaca K 3= 1,3.

15. OnpenenuTh ONTUMAIBHYIO TUIONIAb OOKOBOTO OCTEKJICHUS MEXaHOCOOPOYHOTO 11€Xa MPH JBYXCTO-
POHHEM €CTECTBEHHOM OCBEIlleHUU NoMenleHus. VicxoHbple JaHHbIe: [IeX pa3MeIlleH B IPOJeTe HIH-
puHO# 18 M, 1MHOI 36 M; BEICOTA MTOMEIEHHS OT I10JIa 10 HU3a )KEJIe300€TOHHBIX (pepM MOKPHITHS
— 10,8 M; BeICOTa CTPOUTETHLHOMN (hepMbI B KOHBKE -1,8 M; B 11€X€ BBITIOJIHSIIOT PaOOTHI CpeHel ToU-
HOCTH, OTHOCsIMecs K [V paspsiny 3puTensHON paboThI; 1IEX OT/eNKa BHYTPEHHUX OBEPXHOCTEH
nmoMenieHus: uMeeT kKoduimenTsl oTpakeHus: moroiaka — 0,7; cren — 0,6; mona — 0,3; opueHTanus
CBETOBBIX IIPOEMOB 110 cTOpoHaM ropuzonrta — FOB. koadduuuent 3amaca K 3= 1,3.

16. OnpeaenuTh ONTUMAJIBHYIO TIIONIAIb BEepXHEro ((hOHAPHOTO) OCTEKJICHHS MEXaHOCOOPOYHOTO IeXa
IIPY JIBYXCTOPOHHEM €CTECTBEHHOM OCBELEHUU MOMelIeHUs. VcXoqHble TaHHbIE: -[IEX Pa3MEILEH B
mpoJieTe MUpUHON 18 M, 1IuHOM 36 M; BEICOTA MIOMEIIEHHUS OT T0JIa /IO HHU3a KeJIe300€TOHHBIX GepM
nokpeitus -10,8 M; BbIcOTa CTpOUTENbHOU (epMbl B KOHBbKE -1,8 M; B IeXe BBINOJHSIOT pabOThI
CpeIHe TOYHOCTH, OTHOcsmuecs K [V paspsany 3puTenbHOM paboThHI; 1IeX OCBEMIaeTCs Yyepe3 OOKo-
BBIE CBETONPOEMEI U (hOHAph; KOHHOE 3aroJIHeHHEe (oHapel MPUHATO U3 apMUPOBAHHOTO CTEKJA B
CTAJIbHBIX TeperUieTax; OTAeNKa BHYTPEHHUX MOBEPXHOCTEH MoMelleHus: uMeeT KodpUIUEHTHI OT-
paxenusi: noroika — 0,7; cren — 0,6; mona — 0,3; opueHTalUsI CBETOBBIX TPOEMOB IO CTOPOHAM TO-
pusonta — FOB. ko3¢ dunuent 3anaca K 3= 1,3.

B ¢unmane ucnonb3yercs cucreMa ¢ TPaaUIIMOHHOM IIKAJIOH OLEHOK — "oTimuHOo'", "Xopormio",

"yIOBIETBOPUTENLHO", "HEYIOBIETBOPUTENLHO", "3auTeHo0", "HE 3auTeHo" (Hanee - MATHOATBHAS CH-

cTema).

@®opMbl TPOMEKYTOUHOM aTTECTAllMM 10 HACTOSILEH AMCLUILIMHE — dKk3ameH (1-i u 3-if cemecT-
pBI) U 3a4€T C OLICHKOM (2-i cemecTp).

[IpumeHsieMble KpUTEPUU OIICHUBAHUS IO JUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHUBHBIM
mucbMoM HIY MOU ot 14 mas 2012 roga Ne 11-23):

Ouenka Kputepuu oneHku pe3ynbTaToB
10 TUCLH- 00y4eHHs 10 JUCLIUTUINHE
IUIMHE
«OoTIU4HO»/ | BeicTaBisercs oOyuaromemycs, oOHapyKUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOe U
«3a4TEHO ri1y0OKO€ 3HaHUE MaTepUaIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOAHO BBIIOJIHSATh
(oTmm4HO)»/ | 3a7aHuUs, MPEAYCMOTPEHHBIE IPOTPAMMOi, YCBOUBIINI OCHOBHYIO M 3HAKOMBIH € J10-
«3a4TEHO» MOJTHUTEJILHON JTUTEPATYPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMOi JUCITUTUINHBL,

NPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB W3yYEHHOW IUCIUILIMHBL, O€3ylNpeyHO OTBETHUBILIEMY HE TOJIbKO Ha BO-
MpOCHl OWiieTa, HO W Ha JIOTIOJHUTENLHBIE BOMPOCH B paMKax pabouyeil mporpammbl
JUCLHUIIIIMHBL, TPaBUJIbHO BBINOJIHUBIIEMY MpakTU4YeCKoe 3aaanue. OueHKa 1Mo Jucuu-
IUTMHE BBICTABISIOTCS 00YJaIOIEMYCs C YUETOM PE3yIbTaTOB TEKYIETO KOHTPOJIS.

Komnerennuu, 3akperni€HHble 3a TUCHUIUIMHON, cOpMHpPOBaHBI HAa YPOBHE — «3Ta-
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Onenka Kpurepun onieHKH pe3ynbTaToB
0 TUCIH- o0yueHus 0 JUCIUIINHE
TUTHHE
JIOHHBIN.
«xXopomoy/ BrictaBnsercs oOydaroniemycs, 0OHapyXUBIIEMY IOJHOE 3HAHWE MaTepuana U3y4eH-
«3a4TEHO HOW JUCHHUIUINHBI, YCIICIIHO BHIMOIHSIONIEMY MIPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIC-
(xoporo)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil JUCITUTUIMHBL,
«3a4TEHOY MOKA3aBIIEMYy CHCTEMATHYECKHI XapaKTep 3HaHWUU MO MUCIUILUIMHE, OTBETUBIIEMY Ha
BCE BOMNPOCHI OWJIeTa, MPAaBUIBHO BBHIMOJIHUBIIMN MPAKTUYECKOE 3a/JaHHEe, HO JOIY-
CTUBIIHIA TIPU 3TOM HENPUHIMITHAATBHBIC OIHOKH. OIeHKA M0 JUCIUIUINHE BBHICTABIIS-
10TCs 00ydaroeMycs ¢ yu€ToM pe3ysibTaTOB TEKYIIEro KOHTPOJIS.
Komrmierenium, 3akperi€éHHbIe 32 AUCHUILTUHON, chOpMHPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBHINY.
«ynoBneTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapyKUBIIEMY 3HaHHWE MaTepualia U3y4eHHOH JTuc-
pUTETBHOY/ [IUTTUHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueOnl B mpencTosuiei paboThl
«3a4TEHO 1o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM
(YIOBIETBO- | TUTEpaATypOM, PEKOMEHIOBAaHHOUW paboyeil mporpaMMoi JUCITUTIIIUHBI; JOITYCTHBIIEMY
PUTENBHO)»/ | MOTPEUTHOCTh B OTBETE HA TEOPETUUYECKHE BOMPOCHI /WA TIPH BBIOJHEHUU TPAKTH-
«3a4TEHOY YeCKUX 3aJaHuii, HO oOyajgarouieMy HeOOXOIMMBIMHM 3HAHUSIMU IS UX YCTPaHEHHUS
MOJI PYKOBOJCTBOM TIpENoAaBarens, 100 HEMPAaBHJILHO BBITIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MpernojaBaTelis BHIIOJHUBILIEMY APYTUe MPaKTHUYECKHE
3a/laHus U3 TOTO KE pasjiena TUCIUTUIAHEL..
Komnerenmuu, 3akpersiéHHble 3a IUCHUIUIMHON, c(pOpMUPOBAaHbI HA YPOBHE — «IIOPO-
TOBBINY.
«HEeyAOBIIe- BrictaBnsercs oOydaronieMycsi, 0OHapy>KUBLIEMY Cepbe3HbIe MPOOENbI B 3HAHUSIX OC-
TBOPUTEIIb- HOBHOTO MaTepHalla W3YYCHHOW IUCIUIUIMHBI, OMYCTUBIIEMY MPUHIUIHAILHBIC
HOY/ He 3a- OIIMOKY B BBIITOJIHEHUU 33JlaHUI, HE OTBETHBILIEMY Ha BCE BOIIPOCHI OMiieTa U JOMOJ-
YTEHO HUTEJIbHBIC BOIIPOCHI I HEMIPABWIIBHO BBITIOJIHUBIIEMY TPAKTHUECKOE 3a/laHue (Hempa-
BUJILHOE BBIMIOJIHEHHUE TOJIbKO MPAKTUYECKOTO 3aJaHUsl HE SBIAETCS OIHO3HAYHOU
MPUYMHON JIJISl BEICTABIICHUS OIICHKU «HEYAOBIETBOPUTENBHOY). Kak mpaBmiio, oreHka
«HEYAOBJIETBOPUTEIILHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOJOJKUTE 00yde-
HUE 10 00pa3oBaTENbHON MporpamMme 0e3 JOMOTHUTENbHBIX 3aHATHI M0 COOTBETCTBY-
foieit nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIISIOTCS 00yYaromeMycs ¢ y4éToM
PE3YNIBTATOB TEKYIIETO KOHTPOJIS.
KomneTeHu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUIUIMHON, HEe chopMHu-
pOBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHUE

YueOHas ayauTopust JUIsl IPOBEACHUS JICKITUH, MPAKTUYECKUX 3aHSATUH, TPYIIIIOBBIX U UHIUBUIY-
QJIbHBIX KOHCYJIBTALMM, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTECTAlluK, OCHAILCHHA:
- CTICIIHATM3UPOBAHHON MeOEIbI0; TOCKOU ayAMTOPHOM.

Jlis mpoBeeHus 3aHATHI 1aOOPaTOPHOTO THIMA MCIOJB3YIOTCS CHEHaTU3UpOBaHHbIE JIabopaTo-
puu:
nabopatopust A-214 «Pusuka cpenbl U OTPAXKAAIONUX KOHCTPYKIIHI», PACTIONIOKEHHAS 10 ajIpe-
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cy 214013, r. CmoueHCK, DHepreTu4eckuit mp., 1.1, 31aHne s3HepreTHYecKoro MHCTUTYTA (J1a0bopaTOPHbII
kopmyc Ne 2).

JlaGopaTopus OCHaIIEeHa YeTHIPbMS JTa00PaTOPHBIMU CTEHJAMMU:

1. UccnenoBanue TemMnepaTypHO-BIQKHOCTHOTO PEXKUMA MOMEIIECHUM.

2. UccnenoBaHne €CTECTBEHHON OCBEIIEHHOCTH B HATYPHBIX YCIOBUSAX YUeOHON ayAUTOPHUH.

3. Onpenenenne k03 HUIMEHTOB CBETONPOIYCKAHNS PA3INIHBIX TUIIOB OCTEKJICHUSI.

4. UccnenoBaHue N30JIALUN MEKAYITAXKHBIX IEPEKPBHITUI OT YIapHOTO U BO3YIIHOTO LIyMa.

Jnst caMoCTOATENbHOM pabOThl 00YyYalOUIMXCs MO AUCHUIUIMHE HCIIOJIB3YEeTCs MOMEIICHUE IS
CaMOCTOSATEIIbHON paboThl 00yUJarOIIMXCsI, OCHAIIICHHOE:

- CHEUHATU3UPOBAHHON MeOelblo; JOCKOW ayAMTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10/-
kimoueHreM K cetu "Matepuer" u noctynom B DUOC dununana.

8. OBECIIEYEHHE OBPA30OBATEJIbHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanuzanuy TUCHMILIMHBI UCIIOIB3YIOTCS CIEAYIOLINE JOMOJHUTENbHBIE METOIbI 00yye-
HUS, TEKYIEro KOHTPOJsSI YCIEBAEMOCTHU U MPOMEKYTOUHON aTTecTalliyd 0OydaroluXcsl B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJISL CJICTBIX M C1a00BHASIIUX

- JIeKUUU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO KOMIIBIOTEpa
CO CIELUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUCHUEM;

- MUCbMEHHBIE 3a/1aHUs BBIIOIHSIIOTCS Ha KOMIBIOTEPE CO CIELUUAIM3UPOBAHHBIM ITPOrPAMMHBIM
obecreyeHneM, Uil MOTyT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- U151 BBIIIOJTHEHMS 3a/1aHKsI P HEOOXOIMMOCTH MPEIOCTABISETCS YBEINYHUBAIOIIEE YCTPOUCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 33JaHHsI OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUDTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX M CJ1a00C/AbIIIAINX:

- IeKIUH 0(OPMIISIOTCS B BUJIE 2JIEKTPOHHOTO TOKYMEHTA;

- IMCbMEHHBIE 33JJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MUCBbMEHHOH (popme;

- DK3aMEH U 3a4€T MPOBOAATCA B MUCbMEHHON (pOpMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEJCHHUE B
¢dbopMe TecTHpOBaHUS.

JJIS JIMI ¢ HAPYIIEHUsIMU OIIOPHO-IBHUIaTe1bHOI0 aNapara:

- JIeKUUU 0(POPMIISIOTCS B BHJIE AJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMIIBIOTEpa
CO CNELUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEUCHUEM;

- MNCbMEHHBIE 3a/1aHUs BBITOIHSIOTCS Ha KOMIBIOTEPE CO CHELUATM3UPOBAHHBIM ITPOrPaMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE;

- HCTIOJNIb3YeTCs crelnuaibHas yueOHas ayauropus ais iy ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHepreTu4ecKkuil np-a, 1.1, 371aHre Y3HEPreTUHYeCKOro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOMUMOCTH MpeycMaTpUBAETCs YBEIUUYEHUE BPEMEHHU IS TIOATOTOBKH OTBETA.

[Iponienypa mpoBeneHHUs MPOMEKYTOYHON arTecTaluy Uis OOy4aroIMXCsl yCTaHAaBIUBAaeTCA C
y4€TOM HX HHAMBHUIYAIbHBIX MCUXOPHU3UYECKUX OCOOEHHOCTEH. IIpoMexxyTrouHas arrecTanust MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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[Ipu mnpoBeaeHHMH TPOLEAYPHl OLICHUBAHHUS PE3YIbTAaTOB OOYy4EHHUs IpeaycMaTpHBAeTCs
UCIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOOUMBIX B CBSA3M C HMHIMBHyalbHBIMH OCOOEHHOCTAMU
oOydaromuxcsi. OTH CPeACTBa MOTYT OBITh IMPEJOCTaBICHBI (HIMAIOM, WM MOTYT HCIIOJIB30BaThCS
COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[IpoBenenue mpouenypsl OLEHUBAHUS PE3YJAbTaTOB OOYUYCHMS JOMYCKAeTCs C HCIOJIb30BaHHEM
JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs 10CTYN K MH(POPMALMOHHBIM U Oudanorpaguyeckum pecypcam B cetu UnH-
TepHeT Ul KaxXJoro odydatouierocs B (popMax, aJalTHPOBAHHBIX K OIPAaHMUYCHUSIM MX 310pPOBbsS U BOC-
npuUATUS HHPOPMAITUH:

AJISl CJIeNbIX M CJIA00BH S IIMX:

- B Ie4aTHOU (opMe YBEIIMUEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme aynnodaiina.

AJIS TJIYXHMX U €1a00CIbIIAIIMX:

- B Ie4aTHoH popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

AJ1 00y4YaloIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIATeJILHOI0 annapara:

- B IeyatHou popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

9. YYHEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
ANCHUIIJINHBI
OcHoBHas1 JiuTEpaTypa:

1. ABepkuH, A.I'. I-d-muarpamma Bia)XHOTO BO3/yXa M €€ MPUMEHEHHE TIPH MPOCKTUPOBAHUHU TEX-
HUYECKUX YCTpOHCTB [DnekTpoHHbIi pecypc] / A.I'. ABepkun. — DnekTpoH. naH. — Cankr-IlerepOypr:
Jlanb, 2016. — 192 ¢. — Pexxum noctyma: https://e.lanbook.com/book/89939.

2. AnanpuH, M.IO. PacueTsl 3BYyKOM3OJSLMU OTPAKAAIOIIMMHU KOHCTPYKUMSMM 3JaHUN [Dnek-
TPOHHBINA pecypc]| : yuebHoe nmocodue / M.YO. Ananbun, [[.B. KpemneBa. — DnektpoH. gaH. — Exare-
puHOypr: Yp®@V, 2014. — 92 c. — Pexum nocryna: https://e.lanbook.com/book/99006.

3. borocnosckuii, B.H. OcHOBBI Teopun moTeHIHANA BIAKHOCTH MaTepuaga MPUMEHUTEIBHO K
HapY>KHBIM OTPaXIECHUSAM 000JI0UKH 31aHuH [ DNeKTpoHHbIH pecypc] : MoHorpadus / B.H. borocinoBckuit
; mox pex. I'arapuna B.I'.. — DnekrpoH. gan. — Mocka: MUCHU — MI'CY, 2013. — 112 ¢. — Pexum
nocryma: https://e.lanbook.com/book/73599.

4. Manssuna, E.I'. CtpoutenbHas Teriopu3nka 1 MUKPOKIUMAT 3[aHUN [DJIEKTPOHHBIN pecypc]:
yuebnuk / E.I'. Mangsuna, O./]. Camapun. — DnektpoH. n1an. — Mocksa : MUCU — MI'CY, 2018. —
288 c¢. — Pexum gocrtyna: https://e.lanbook.com/book/108515.

JonosHuTebHAS JIUTEPATYpAa:

1. Buxpos, B.. nxeHepHble U3bICKAHUS U CTPOUTEIbHAS KIMMATOJIOTUs [ DJIEKTPOHHBIN pecypc]|
: yuebHoe mocooue / B.M. BuxpoB. — DnektpoH. gaH. — MuHck : "Beimdiimas mkomna", 2013. — 367 c.
— PexxuM noctyna: https://e.lanbook.com/book/65554.

2. I'mnsizununoBa, H.B. TexHonorusa cTpouTenbcTBa B 3MMHHUX YCIIOBUSIX [ DNEKTPOHHBIN pecypc] :
yuebHoe nocobue / H.B. I'mnssuaunoBa, A.B. Yraogauma. — Dnektpon. naH. — Kemeposo : Ky3['TY
umenn T.®D. 'opbauesa, 2017. — 95 c. — Pexxum mocryna: https://e.lanbook.com/book/105387.

3. Kepnbikuna, M.H. Cucrembl o0ecriedeHuss MHUKPOKIMMATa 3JaHAA U COOPYXEHUH
[DnexTponHsbIit pecypce] : yueobnoe nocooue / M.H. Xepnwsikuna, C.A. ApemeHko. — DIEeKTpoOH. aH. —
Bousnorpa: "Undpa-Unxenepus", 2018. — 164 C. — Pexum JOCTymMa:
https://e.lanbook.com/book/108676.
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Cnucok aBTOPCKHX MeTOAUYECKHUX Pa3padoToK.

1. beikoB A.A. JIabopaTopHBIii MPakTUKYM. Y4yeOHoe nmocodue rno aucuurmiuHaM «Dusnka cpeipl u
OTpaKIAIOIINX KOHCTPYKIHI» 28 c.[DneKTpoHHO-00pa3oBaTenbHbIil pecypc| Pexxum moctyma: cailt ka-
denpst puzuku COMDMU: https://site.google.com/site/physicasbmpei/

2. beikoB A.A. PacueTrHo-Tpadudeckas padora o kypcy «Pu3uka Cpeibl U OrpakIaroIINX KOH-
CTpyKIuit». Meroauueckoe mocodue 16 c. [DnekTpoHHO-00pa3oBaTenbHbI pecypce] Pexum mocryma:
caunt xadenpsr puznku COMDU: https://site.google.com/site/physicasbmpei/
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ME aHHy Hanmenosanue [Hoanuce, ®.1.0.
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