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COBPEMEHHOE OBPA30OBAHUE: 024 &5
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PETMOHAJIbHbIE MAPLLPYTbI B BYAYLLEE e 2

«...OCHOBbl WHXEHEePHOro W TexHu4eckoro obpasoBaHMAa - a
MMEHHO Takune cneuuanucTbl cerogHs, aa n B onmxanwem byayuiem
OyayT OCTPO HYXHbl CTpaHe - 3aKfaablBaloTCA MMEHHO B LUKONe".

B.B. lNytnH, MNpeangeHt PO

HaKTyanbHo .

PasButue
WH)XEHepHoro
06pa3oBaHug
B LWKONax
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MDeneparbuoe rocysapersennoe 60AKeTHOE HAYUHOE YUpemaeHNE

MHCTHUTYT CTPATEI'MH
PA3BHTHH ObPASOBAHNA

POCCUMCKOM AKAJEMHHU OBPA3OBAHHUA
OEAEPA/IbHAA PABOYAA NMPOrPAMMA .

A R ®EQEPA/IbHASl PABOYAS MPOTPAMMA
OCHOBHOIO OBLLEFO OGPA3OBAHMS L e CPEQHEIO OBLLErO OGPA3OBAHMUA
dU3INKA T st s o e v OU3UKA
(6a3oBbIit ypoBeHb) e s T "CPELETO OBLLETO OEPACUBAMMA (6a3oBbIN YypOBEHD)
(Bna 7-9 Knaccos o6pasoBaTenbHbIX OUIUKA CDVI 3MK A (ana 10-11 knaccoB obpasoBaTenbHbIX
opraHusauumn) . s vt opraHusauuii)
®EAEPA/IbHAAl PABOYAS o,,.,..;'fl.’;;ﬁi:”.JZ:ZLZLQKI’Q;W, 4
MPOrPAMMA OCHOBHOTO OBLLEFO et it w.....l..u.....,...,mm.,..mm SEAEPA/IbHAA PABOYAA NMPOrPAMMA
OGPA3OBAHMS MRS INIPUTARA e CPEAIHETO OBLLIETO OBPA3OBAHUA
¢M3M KA OCHOBHOIO OBLUEND OBPASOBAHWMA Q:g;ﬁ:?&g;&%?;%%&Pg;::‘:‘; ¢M3MUKA
(yrny6neHHbIi ypoBeHb) ¢M3 M KA DUINKA (yrny6neHHbI yposeHb)
(a7 7-9 KNACCOB 0BPAZOBATENLHDIX H 06 | (ana 10-11 knaccos obpa3oBaTeNibHbIX
opraHM3au|Mﬁ) (AR 7-9 xnaccon O6PIINAITERHLX ORANMIIUMA) ja 10— 11 renituins dpmtvnsrn onk nptssaampet]

opraHusauumn)

OBJIACTHOE ABI'YCTOBCKOE COBELLAHUE CMOJIEHCK, 19-23 aBrycrta 2024 .
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OCHOBHOE OBLULEE O6PA3SOBAHUE

Ha 6a3oBoM ypoBHEe [eTu peluarT NpocTerllMe pacyéTHble 3agayn C
MCMOMb30BaHWeM CTaHAapTHbIX (Pu3nyeckux mopenen, Ha yrrybnéHHom —
Bonee CnoxHble pacyéTHbIE N KAYECTBEHHbIE 3a4a4n

N3yueHne dmsunkn Ha 6a3oBOM ypoBHe npegycmaTpusaeT 238
4 3a Tpu roga obydeHus, Ha yrnybnéHHom — 340 4

lMepeyeHb u3y4yaeMblX UIMYECKUX MOHATUA U ABMNEHUN
NpakTUYeCkn OAJMHaAKoB ana 06asoBoro W yrnyonéHHoro
YPOBHEWN — pas3nm4yatTcsl HaBblkM paboTbl C MaTepuanom

YT100bI Monyuntb MakcumanbHbii 6ann Ha OMD no dwmsuke, pebGEeHKy

Ha 6a30BOM ypoBHe y4allmecs NpoBOOAT OMbITbl U SKCMEPUMEHTbI
NMoA  PYKOBOACTBOM  yyuTensi, Ha  yrnybrnéHHoM ypoBHe — HY>KHO OCBOUTb KypC Ha yrrny6rnéHHOM ypoBHe
CaMOCTOSITENBHO
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Pa3saen 3. ABUXKeHne n B3aumopgencTeme Ten
Cmecn n cnnasbl. [MTOBEPXHOCTHAA W NMHEWHaA
NAOTHOCTb.

OBJIACTHOE ABI'YCTOBCKOE COBELLAHUE

7 knace ““

Pa3nen 6.Tennosble aBneHnnA

[PadeH—HOBbIN MaTepuan ANA HOBbIX TEXHO/IOTUN.
TexHONorMmn NoNy4YeHUsA UCKYCCTBEHHbIX a/IMA30B.
MoBEPXHOCTHOE HATAXKEHME.

HeobpaTMmocTb TeNI0BbIX NPOLECCOB.

3aKoH HbloToHa—PuxmaHa. (Konuyecmeo
mernaomsl, O0MOAQHHOE 4epe3 MA0WA0KYy Ha
2paHuye  pasdena  mea  PoOnopuUUOHAIbHO
naow,aou naowadkKu U pasHocmu memnepamyp
amux menn.)

HacbIWeHHbIM M HEHACbIWEHHbIW Nap

Paspen 7.

INeKTpU4ecKue n mMexaHu4yeckme ABNEeHUsA
MNonynpoBOAHUKM.

[paswuaa Knpxrooda. Pacuet NPOCTbIX

3N1EKTPUYECKUX LiENEeN.
HenuHeliHble 3/1eMeHTbI.
Cuna AMnepa v onpeaeneHune ee HanpaBaeHUs

COBPEMEHHOE OBPA30OBAHUE:
PEI'MOHAJ'IbeIE MAPLUPYTbI B BYIJ,YLLI,EE o~

2024

Pasnen 8. MexaHU4YecKue ABNeHUA

Cnocobbl ONMCAHMA MEXAaHWYECKOro ABUMKEHMUA:
TabANYHbBIN, rpadUYECKMn, aHANTUTUYECKUNA.
BeKTOpHble BENNYMHbLI, ONepauum C BEKTOpaMMW,
NPoeKLUnn BeKkTopa. Pagnyc-BeKTop matepuasibHOM
TOYKM, NepeMeLLLEHNE HA NNOCKOCTH.

[BunxkeHne Tena, OpoweHHOro nog Yraom K
FOPU30OHTY.

[BMKeHMe Ten no OKPY)KHOCTM MNog, AeNCTBUEM
HECKO/IbKUX CUA.

3aKkoH bepHynan n nogbeMHan cuna Kpblaa.
Ynpyroe v Heynpyroe B3aumoaencTaune

Paspnen 9.
MexaHuuyeckue KonebaHua v BO/HbDI
CBOWMCTBA MEXaHUYECKUX BOJIH: MHTEPPEPEHLUNA U

Andppakuma.

Paspen 11.
CseTOBbIE AB/IEHUA
dopmy/sia TOHKOWN /INH3bI

CMOJIEHCK, 19-23 aBrycta 2024 .
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PETMOHAJIbHbIE MAPLLPYTbI B BYAYLLEE .

174

1642-1727
Ucaak HblOoTOH

1711-1753
lfeopr Bunbrenom
PuxmaH

8 Knacc Tennosble npoueccobl.
3aKoH HbloToHa-PuxmaHa (3aKoH Tennootaaum)

B ocHoBe pacyeTa Tens00bmeHa mexKay NoBEepPXHOCTbIO TBEPAOro Tena
N ra3o0bpasHoMn cpenoi NeXKUT 3aKoH HbloToHa — Puxmana:
KonuyectBo TennoTtbl, OTAaHHOE uepe3 nN/OWAAKY Ha rpaHuue
pasgena Ten nponopuUoOHaNbHO NAOWAAU NAOWAAKM U Pa3HOCTU
TemnepaTtyp 3TUX Ten

Q=a-AS-(t2—t1),

rae a — KoapdULMEHT TeN100TAa4MN, KOTOPbIN OTAENbHO YKa3biBaeTcs B
3ajauve,

t ut, — memnepamypsi mesn

OBJIACTHOE ABI'YCTOBCKOE COBELLAHUE
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COBPEMEHHOE OBPA30OBAHWUE: QU AT\
PEMMOHAJIbHbIE MAPLLPYTbI B BYAAYLLIEE : —

3a0aya

Koraa tTemnepatypa Ha yamue AHTapKTUYeCKoM cTaHummu BocToK 6bina paBHa t:=-20 °C, To TemnepaTtypa B NOMELLEHNM
yCTaHaBAMBanacb paBHou t2=+20 °C. CerogHA Ha yauue noxonoaano Ao tz=-40 °C, TemnepaTtypa B NOMELLEHNM cTana
paBHa t«= +10 °C. Hanaute temnepatypy batapeun, oborpeBatoLLe NOMELLEHUE.

NaHo: PeweHue:

t1= =20 °C OborpeBaTtenb OTAAET Tena0 NOMELWEHUIo, a NoMeleHne otgaet Tenno yauue. Monyyaetca, 4To

t2 = +20 °C CKOJIbKO Ten/ia Mbl NOY4UAM OT 0borpeBaTena, CTO/IbKO OTAANN Ha YAuULLy.

t3 = 40 C B nepBoit cutyaummn: a-(ts—tz2)= [-(t2—t1),

t4 = +10 °C a, B — nocToAHHbIEe BenMuMHbIL. [lNoWaab MNOBEPXHOCTEM HE MEHSAIOTCS, MO3TOMY WX Moaaraem
PaBHbIMU eANHULE.

Haitu: AHanorMyHo, BO BTOPOMN CUTYaLIMM, KOFAa NPOU30LLJIO NOXO/I0AaHMUE.

tb - ? a-(ts—ta)= [+ (ta—t3)

Noaennm BepxHee ypaBHEHUE HA HUMKHEE M COKPATUM MOCTOSAHHbIE BeIMYUHDI a, [B.
a-(ts—tz2)/a-(ts—ts)=L-(t2—t1)/B-(ta—1t3)

[Npon3seaa BbluncneHua , nonydmm : tb=5-t2-4-t4= 60 -C

OtBeT: th =60 °C

OBJIACTHOE ABI'YCTOBCKOE COBELLAHUE CMOJIEHCK, 19-23 aBrycrta 2024 .



COBPEMEHHOE OBPA30OBAHMUE: 2024
PEMMOHAJIbHbIE MAPLLPYTbI B BYAAYLLIEE

il

BMP JeMOHCTPALMOHHbIN BapnaHT — 2023 npodunbHbIA YPOBEHDb

MBaH KBaHoBWY pewnst NpoTornnTb AayHbI JOMWUK W BKITHOYMUN Harpesarterlb. TeMHepaTypa BO3gyxa B OOMUKE NOBbICUJTAaCb A0 +10°C.
TeMHepaTypa 3EMJ/TN N BO3AyXa BOKPYr AgomMa [MOoCTOodAHHa W paBHa —2°C. Cuutanrte, 4Tto npouecc Teryionotepb B OKPYXakwlwyro cpeny
onucblBaeTcd 3akoHOM HbtoToHa—PuxmaHa. Kakas TemMneparypa yCtaHOBUTCA B JIOMUKE, €CJTN BKITIOYHNUTb eLlé OOMH Takon xe HarpeBaTenb?

Bcepoccuitckaa onmmnuaga no pusuke numeHun 0. Kn. Makcsenna 3aknountenbHblid 3Tan. JKCNePUMEHTA/IbHbIN TYp

Fopsauun pesuctop

O6opynoBaHue: pesuctop conpotueneHnem R = 10 OM B KepaMmnyeckoMm Kopryce, MyfbTUMETP C TepMonapown, AepeBAHHad Haknagka cC
yrnyéneHnamum gns TepmMonapbl, COeAWHUTENbHbIE NPOBOAA, KaHUENAPCKUM 3aXUM, MWCTOYHUMK MUTAHUA C  perynupyemMbiM HanpsKeHuem,
MUNNuUMeTpoBasi Bymara ans nocTpoeHust rpadukoB. B gaHHoM paboTe oueHuBaTh NorpewHoctTy He Tpebyetcs. CornacHoO 3akoHy HbloToOHa-
PuxmaHa, MOLWHOCTb TenrioobmeHa Mexay TeNoM 1 OKpyXXatoLen cpeaon NpsamMo NponopuUnoHanbHa Mogyno pasHoCcTU ux Temnepartyp: P = alttena
- tcpeobl|, rae a — KoadhpmuneHT nponopunoHansHOCTU. Bam npeactout wuccrnenoBaTb TensioBble CBOWCTBA KepaMUYecKoro pesucropa
conpotmeneHnem R = 10 Om. NamepeHna Temnepatypbl B JaHHOW paboTe NpoBOAATCS C MOMOLLBIO MyNbLTUMETPa ¢ TepMmonapon. s NnoCTOAHHOMo
MEXaHMYEeCKOro KOHTaKTa YyBCTBUTENBHOIO afieMeHTa TepMonapbl C KOPNycoOM pe3ncTopa UCMonb3yeTcs AepeBsaHHAa Haknagka c yriyoneHusmu.
OHa domKkcmpyeTcs KaHUENSPCKUM 3aXKMMOM (CM. puc. 5-7). Takas e gepeBsiHHaa Haknagka npukneeHa ¢ NPoTUBOMONOXHOM CTOPOHbI pe3nctopa
ANS TeNNon3onsaumMm nocnegHero ot MeTanindeckoro 3axmnma. Beto KOHCTpyKLmMo B cbope Byaem HasbiBaTb HarpesaTenbHbIM arieMeHToM. Chopka
HarpeBaTerbHOro arieMeHTa NpPou3BOANTCS B CriedyloLen nocnegoBaTenbHOCTU: - pacnonoXuTe cnan («wapuky») Tepmonapbl B HY)KHOM MecTe Ha
NOBEPXHOCTU TOW FPpaHN pe3nctopa, KoTopasi NPOTUBOMNONOXHA MPUKNEEHHOW AePEBAHHON Haknagke (puc. 5); - npwkMuTe TepMmonapy Tak, YToObl
€€ 4YyBCTBUTESbHbIA 3fEMEHT nonas B COOTBETCTBYOLIee yrnybneHve OepeBsHHOM Haknagku (puc. 6); - 3aXMuTe MOonyYmBLLYIOCH COOpKY
KaHUENAPCKMM 3aXMMOM MO BCEW AOfIMHE, pacroniokuB €€ napanfefnibHoO Kpaw 3axuma (puc. 7); - NOAKNIYUTE PEe3NCTOP K BbIKITHOYEHHOMY
MCTOYHUKY NMUTaHUS.
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CNACUBO 3A BHUMAHMUE!
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