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1 Hesn 1 3a1a4M U3yYeHUS TUCHHUILTAHBI
1.1 leanb AMCHUNIMHBI

Ienp yyeOHON aucuumiuHbl «DU3MUECKUe CBOMCTBA BELIECTB» COCTOMT B IOJIY4YEHUH
CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHUH B 00MacTH (pu3nyeckux u (QHU3HKO-
XUMHYECKHX CBOMCTB BELECTB U MATEPHAIIOB, & TAK)KE KIIACCUYECKUX U COBPEMEHHBIX METOJ0B
UX UCCIICIOBAHUS.

1.2 3agauyu AUCHUILIHHBI
3amaun yuyeOHOW JUCHUIUIMHBI COCTOST B ()OPMUPOBAHUU Y CTYICHTOB 3HAHHUNA O

B3aUMOCBA3U CTPOCHHUA BCIICCTB M MATCpHAIOB C UX OCHOBHBIMHU @HSHHCCKHMH n ®H3HKO'
XUMHUYCCKHUMU CBOﬁCTBaMH, da TAaKXXC HABBIKOB IPAKTUYCCKOTO IPHUMCHCHHUA MCTOHOB HX

HUCCIICAOBAaHUA.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JqucuummHa «Pu3nuecKkue CBOMCTBA BEIIECTB» OTHOCUTCS K BapUaTUBHOW YacTH U
ABJIseTCS (PaKyJIbTaTUBHOMN IMCUUILUIMHOM.

1.4 IlepevyeHb NMJIaHMpPyeMbIX Pe3yJbTAaTOB 00y4YeHHsl 1O AWCHMILIMHE (MOIY.JIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTe/bHON MPOrpaMMbl

N3ydyenne paHHOW y4yeOHOM [AMCUUIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
O0ydJarImUXCsl  CICAYIOIMMX  00menpodecCHOHATBHBIX/MTPO()ECCHOHATBHBIX — KOMIICTCHIIUN
(OIIK/TIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly, | KOMTET | KOMIETCHITHH (nnm o0y4aromuecs: JOKHbI
" | eHnmm e€ 4yacTH) 3HATh YMETh BJIaJI€Th
1. OIIK-3 | CriocoOHOCTHIO OCHOBHBIE HCIIOJIH30BATh o0mumMu
HCIIOJIb30BaTh €CTECTBEHHOHAYYH | OCHOBHBIE MeTOJIaMU
OCHOBHBIC 3aKOHBI | bIC 3aKOHBI, | PU3NICCKUE TEOPETUIECKOTO
€CTeCTBEHHOHAY4YH | OOYCIIOBJIMBAIOIIN | 3aKOHBI US| |
BIX JUCIUIUIMH B | © CrenuuKy | yCIENTHOTO IKCIIEPUMEHTAI
npodeccnoHanbHO | MOBEACHUS MIPOBEICHUS BHOTO
1 IeSITeTEHOCTH Pa3TMYHBIX TEOPETUYECCKUX | MCCIICAOBAHUS
BEIIECTB W  UX | M MPAKTHYECKHUX
(dbuznveckue HCCIeI0BaHU I
CBOMCTBA
2. IK-1 CnocoOHOCThIO o01u1yto
BBITIONTHSTh METOI0JIOTHUIO
CTaHJIapTHHIE MIPOBEICHUS
oreparu Mo | AKCIEPUMEHTOB,
peiyIaraeMbIM HaIpaBJICHHBIX Ha
METOIMKaM W3Yy4YCHUE
(dbuzmgeckux
CBOWCTB BEILIECTB




2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 Pacnpeesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUAaM padoT

OO6mmast Tpy10EMKOCTh JUCIUIUIMHBI COCTaBIIsIeT 2 3a4. el. (72 Jaca), uX pacrnpeaeicHue

10 BUJaM padoT MpPEeACTaBICHO B TaOIHIIE.

Bun yuebnol paboThl Bcero CemecTphl
4acoB 7

KonTakTHasi pabora, B TOM 4YHcCJI€:
AyauTopHbIe 3aHATHS (BCEro): 18,2 18,2
3aHATHS JEKIIMOHHOTO TUTIA 18 18
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYECKHUE 3aHATHS, TPAKTUKYMBI, JTA0OpaTOPHBIC
paboThI, KOJUTOKBUYMBI I HHBIC aHAJIOTUIHBIC ) )
3aHATHUSA)
HNuas koHTaKTHas padora:
Kontpousb camocrositensHoi pabotsl (KCP) - -
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa (Bcero), B TOM YHCIeE: 53,8 53,8
Pewienue 3amau 13,8 13,8
M3yueHne TeOpeTHYecKOro MaTepraa 30 30
IToaroroBka K TEKyIeMy KOHTPOJIFO 10 10
Bun npoMexxyTo4HO# arTecTanuu (3a4eT, IK3aMeH ) 3aueT
Oo01masi Tpy10eMKOCTh | Yac. 72 72

B TOM 4HCJIe KOHTAKTHAsA 182 182

pabora

3a4. efl. 2 2

2.2 CTpyKTypa IMCOHILIHHbI:

PacnpeneneHI/Ie BU0B yqe6H0171 pa6OTI>I " UX TPYAOCMKOCTH I10 pa3aciiaM AUCHUIIIINHBI.

Pazensr quCHMIUTHHBL, U3ydaeMbie B 3 ceMecTpe.

No KoanuecTBo yacos
pasn HawnmeHnoBaHue pasienoB AyRuTOpHaA Breaymuropras
ol Bcero pabota paborta
J 13 JIP CPC
1 2 3 4 5 6 7
1 Tepmoduznueckue cBoiicTBa 40 10 30
BEILIECTB
2.  |llepeHOCHBIC CBOMCTBA BEIIECTB 32 23,8
Hmozo no oucuyunnune: 18 53,8

2.3 Coneprxanue pa3aeoB AMCHUNIHHBI:

2.3.1 3auaTu JeKINOHHOI0 TUIIA




CBOMCTBA BEIIECTB

TBEpAbIX Tel. AOCOpPOLMOHHBIE BJIArOMEpHI.
MeToapl M3MepeHMsl BIAXHOCTH TBEPABIX TEN:
ONTHYECKUE, CBY-, BIEKTPUUECKHE 51

KOHAYKTOMCTPHUYICCKUC BJIAIOMCPEIL.

HaumenoBanue dopma TEKyIEero
No Conepxanue pazzaena
pazzena KOHTPOJIA
1 2 3 4
1. Tepmoduznueckue|[TOTHOCTH BEIIECTB U METOJIbI €€ ONMPEIEICHUS.| YCTHBIN OIpoC
cBoicTBa BemiecTB |[loHsaTHe  aOCOMIOTHOW W OTHOCUTEJIHHOU
IJIOTHOCTH, YAEIBHOIO Beca.
IInkHOMETpHUYECKUI U apeoOMEeTPUYECKUI
CrocoObl  OmpeneNeHus IIIOTHOCTH. Meton
TUIPOCTATUYECKOrO B3BELIMBAHUs, BECbl Mopa u
Becrdas. BomtomomMerpudeckuii croco0
ONPEAENIEHUS INIOTHOCTH.
2. Tepmoduznueckue|TennoBoe pacmvpeHue XUIKUX U TBEPAbIX TEN.| YCTHBIN OIpoc
cBoiicTBa BemecTB |Temmeparypable  KOd((GUIUEHTHI JTUHEHHOTO H
00BEMHOTO pacuIMpeHus. 3aBUCHMOCTh
IJIOTHOCTM  BEIIECTBA  OT  TEMIEpaTyphbl,
0COOCHHOCTHU TEIJIOBOTO pacIIMpEeHUst
JKHUJIKOCTEMN.
3. Tepmoduznueckne|MeToabl UCCIEAOBaHUS TEIJIOBOTO PACIIUPEHHUS,| YCTHBIM OIPOC
CBOMCTBA BEILECTB |IUJIATOMETPHSL.
[TukHOMeTpUyeckue, HHTEPPEPEHLIUOHHBIE U
KBaplLEBbIC TUJIATOMETPHI
4. Tepmoduznueckue EMkocTHBIE, VHYKIIUOHHBIC U| YCTHBIN OIIPOC
CBOMCTBA BEILIECTB [TEH30METPUUECKHE TUTTATOMETPHI.
Kanopumerpus. Knnaccudukaius KaJopuMeTpoB.
5. Tepmoduznueckue|l Ipunnumn NENCTBUSA annabaTUYeCKHX,| YCTHBINA OMpocC
CBOICTBA BEILIECTB [M30TEPMUYECKUX, JTNATEPMHUYECKHUX,
TEIJIONPOBOSIINX U IPOTOYHBIX KAJIOPUMETPOB.
6. IlepeHocHble  [BSI3KOCTH BEIIECTB M METOABI €€ OMPEACIICHUSA.| YCTHBIA OMPOC
cBolicTBa BellecTs ([IoHATHE AMHAMMYECKOM, KUHEMAaTHUYECKOW U
YCIIOBHOU BSI3KOCTH. Kanunnspuere,
pOTallMOHHBIE, BUOpAIIMOHHBIE u
YJIBTPa3BYKOBBIE  BUCKO3UMETPBHI. Meron
I1aJIAFOLIEr0 IAPUKA.
1. Ilepenocubie  [TermIONPOBOAHOCT, M METOJBI €€ HM3MEPEHUSA.| YCTHBINA OMPOC
cBolicTBa BelecTs ([IoHsTHE TENIONpOBOAHOCTH, ypaBHeHHE Dypre.
CpaBHUTENBHBIN u a0COJIIFOTHBIH METOJI
U3MEpPEHUsT TEeTUIONpoBOAHOCTH. (OCOOEHHOCTH
AKCIEPUMEHTAIBHBIX METOJIOB U3MEpPEHUS
TEIUIONPOBOIHOCTH.
8. IlepenocHble  |MeTOabl ONpeneNneHusl BIAXKHOCTH BEIIECTB.| YCTHBIM OIPOC
CBOICTBa BemeCTB [AOCONIOTHAsT M OTHOCHTENbHAs BIAXKHOCTD.
Mertoapl  HW3MEpEHHST  BJIAXHOCTH  Ta30B,
IICUXPOMETPbl U  TUTPOMETPBl. EMKOCTHBIE
JIATYUKHU BJIAKHOCTH.
9. IlepeHocHble  [MeTOIBI ONpENEeHUs BIAXKHOCTH KUIAKOCTEN M| YCTHBINA OIPOC




2.3.2 3aHATHSA CEMHUHAPCKOI0 TUIIA

CeMuHapbl HE IPEAYCMOTPEHBI YUeOHBIM TUIAHOM

2.3.3 JlabopaTopHbIe 3aHATHS

JIaGopaTopHble 3aHATHS HE IPETyCMOTPEHBI YYEOHBIM TIaHOM

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

KypcoBas paGoTa He mpenycMOTpeHa y4eOHbIM MIaHOM

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 TUCHHILINHE (MOYJII0)

No

Bung CPC

[Tepeuensb yueOHO-METOUIECCKOTO 00ECIICYCHUST TUCITUTUIUHBI 110
BBIMIOJTHEHUIO CAMOCTOSTEIbHOM paboThl

1

2

3

1.

Pemenue 3agau

1 HWponos, N.E. 3amaun mno oOmeit ¢uzuke [DIeKTPOHHBIN
pecypc]: yuebnoe nocodue / I.E. Uponos. - DnekTpoH. naH. - M.:
BUHOM. Jlabopatopus 3Hanwmii, 2017. - 434 c. - Pexxum pocryna:
https://e.lanbook.com/book/94101. - 3ar. ¢ skpana.

N3yuenune
TEOPETUYECKOIO
MaTepuaina

1 ®wusuka KOMIIO3UTOB [DIEKTPOHHBIM pecypc|: yudeOHUK st
By30B / C. O. 'maakoB. - 2-e u3.., UCTp. U JOIM. - DIEKTPOH. JaH. -
M.: Opaiit, 2017. - 332 c. - Pexum goctyma: https://biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276. -
3ari. ¢ 3KpaHa.

2 I'oTTmTaiin I., DOU3NKO-XHMHUYECKHUE OCHOBBI
MarepuanoBenenus [Tekct]: [yueOnoe mocodue] / I'. ToTTmiraiin;
nep. ¢ anra. K. H. 3omotoBoit, [[. O. Yapkuna noxn pea. B. IL
3nomanoBa. - M.: BUHOM. JlabopaTtopus 3nanuit, 2011. - 400 c.
3 Cagenbes, U.B. Kypc o6meit puzuku. B 3 1. Tom 1. Mexanuxa.
MonekynsapHas ¢usuka [DIeKTpOHHBIH pecypc]: yueOHOe
nocobue / .B. CaBenbeB. - DnexTpoH. naH. - CII6: Jlans, 2018. -
436 c. - Pexum noctyma: https://e.lanbook.com/book/98245. -
3ari. ¢ JKpaHa.

TloaroroBka K

TeKyILEeMy
KOHTPOJIIO

1 ®wusuka KOMIIO3UTOB [DIEKTPOHHBIA pecypc|: y4deOHUK st
By30B / C. O. I'magkoB. - 2-€ u34., UCIIp. U JOI. - DIEKTPOH. JaH. -
M.: HOpaiit, 2017. - 332 c. - Pexxum goctyma: https://biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276. -
3ari. ¢ 3KkpaHa.

2 I'oTTmITaiin I., DU3NKO-XUMHUYECKHE OCHOBBI
MarepuanoBenenus [Tekct]: [yaeOnoe mocodue] / I'. T'oTTmiraiin;
nep. ¢ aura. K. H. 3omoroson, [[. O. Yapkuna nox pexn. B. IL
3nomanoBa. - M.: BUHOM. JlaGopaTtopus 3nanuit, 2011. - 400 c.
3 Cagenbes, U.B. Kypc o6meit puzuku. B 3 1. Tom 1. Mexanuxa.
MonekynsapHas ¢usuka [DIeKTpOHHBIH pecypc]: ydeOHOe
noco6ue / .B. CaBenbeB. - DnektpoH. naH. - CII6: Jlans, 2018. -
436 c. - Pexum noctyma: https://e.lanbook.com/book/98245. -
3ari. ¢ 3KpaHa.




4 Meroanueckue PEKOMEH 1Al K
OpraHu3aluu ayTUTOPHOM u
BHEAYIUTOPHOU (camocTOSATEIHHOI) paboThI
CTYJCHTOB: METOJINYECKUE yYKa3aHUs /
COCT. T.II. CTOpOKEHKO, T.b. [Tounnok, A.B.
becnanos, H.B. Jloza. - Kpacnonap:
Kyb6anckuii roc. yu-T, 2018. - 89 c.

VY4eOHO-METOIUYECKUE MaTepHasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00YyYaroIIUXCS U3
YHCIIa MHBAJIHU/OB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSAMU 310poBbs (OB3) npemocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbS U BOCHPUATHS HH()OPMAIIH:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBLHOTO amIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenogaBanne aucuuiuiMHbl «PU3HUYECKHE CBOMCTBA BELIECTB»  IIPEAIIOJaract
ciemyromme GopMbl 3aHATHH B paMKax TPaIUIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA:
1. ndopmarimoHHas JeKuus.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U MIPOMEKYTOYHOM
arrecTauMu

4.1 ®donx OLIEHOYHBIX CPEACTB 1JIsl MPOBeAeHUs TeKYIllel aTTecTalun
1 Ilpumepot 3a0au 0na camocmoamenbHo2o0 peuieHus

1. Kakyto mmuny loc u lo, npu temneparype 0°C 1OKHBI UMETh CTabHOW M MEIHBIH
CTep)KHH, 4YTOOBI TpH 000N Temmeparype pasHocTh ux jiauH Al cocraBmsuia 10 cm?
TemnepaTypHblii K03(QQHUIMEHT TUHEHHOro pacmupenus ctamd oc = 1,2-10° K2, menn on =
1,7-10° K.

2. Inuna crepxHs npu temneparype 0°C pasra 1000 mm, mpu temmneparype 100°C —
1002 mm, mpu Temmeparype kpacHoro kaieHus — 1011,6 mm. Omnpenenute Temmeparypy
KPacHOT'O KaJIeHHs.

3. IIpu Temmiepatype t1 = 10°C B OTKPBITYIO CTAIBHYIO KaHUCTPY Hanuau 20 1 OeH3uHa, 1
OHa oKazanach noyiHoi. Kakum o0pazomM M3MEHHTCS Macca KaHUCTPBHl ¢ OCH3MHOM, €Clld ee
BHECTH B momelneHre ¢ temmeparypoit to = 30°C? TemmnepaTypHblii K03hOUIHEHT THHEHHOTO
paciupenus ctamu oc = 1,2-10° K, TemnepatypHblii k03(pdHUIHEHT 06BEMHOTO PaCIIMPEHHUs
6ensnHa Bs = 10° K1, mnotrocTs GensuHa po = 800 kr/m’,



4. Tpu XUMHYECKH HE B3aUMOJICHCTBYIONINE KUAKOCTH Maccamu 1, 10 u 5 kr HamuIm B
KaJOpUMETp W cooOHmmMian UM KoimdecTBO Teruorel 1,3 MJx. HauanbHble TemmepaTypbl
JKUJIKOCTEH M WX YHEJIbHBbIE TEINIOEMKOCTH pPaBHBI COOTBETCTBEHHO 6, -40 m 60°C; 2, 4 u 2
k/[x/(kr-K). Uemy paBHa yCTaHOBHBIIASCS TEMIIEPATypa CMECH?

5. B naryHHbIl Kanopumerp Maccod 125 r omyctunm Kycok Jspaa maccoi 100 r.
Ucxonnas temneparypa kamopumerpa u Jjpaa -20°C. Ckonbko Boawl npu temieparype 20°C
Ha/o0 /100aBUTh B KAJIOPUMETP, YTOOBI MOJOBHMHA JIbJa pacTasia? YaenbHas TelI0eMKOCTb
natynu 0,38 kJ[x/(kr-K), npaa 2,1 xkJx/(kr-K); ynenpHas Teruora miaBiaeHus jibaa 334 kJk/kr.

6. Huxeneswiii Opycok maccord 740 T u mmuHo# 222 MM npu temrepatype 50°C Obur
OIyIICH B KanopumeTp TeruioeMkocThio 21 JIx/K, comepxkamuit 145 r Boasr npu 0°C. Korma
TeMIepaTypa YCTaHOBMJIACh, TO OKa3alloCh, YTO AjMuWHA Opycka ymeHbmniach Ha 0,13 mMm.
Omnpenenure 1O OSTUM JIaHHBIM  YACJIBHYIO TEIUIOEMKOCTh HUKENsA. TeMIepaTypHbIi
K03 DUIUEHT TMHEeHHOro pacumpenns Hukens 1,8-10° K1,

7. JlatrynHas mkana pryTHoro O6apometpa BeiBepeHa npu 0°C. [Ipu temmepatype 1 =
20°C OGapomeTtp moKa3bIBaeT naBiieHHe Ps = 760 MM pT. ctr. KakoBo mctuHHOE atmMocdepHoe
JIaBleHHE P. MpH dTol Temmeparype? Pacmmpenuem crekna npeHeOpeub. TemmepaTypHbie
KOX(Q(UIIMEHTHl JIMHEWHOTO pACIIUPCHHsS] JIATYHH ¥ OOBEMHOTO pACHIUPEHUS PTYTH

—10.105 k-1 — 12104 11
COOTBETCTBEHHO paBHBI 0 = 1,9-10™ K™ u Bpr = 1,8-10™ K™,

8. CrasibHas ¥ JaTyHHas MOJOCKH TOMIUHON h = 0,2 cM KaXias CKJICMaHbl HA KOHIIAX
Tak, 4yTo mpu temmeparype t1 = 20°C oHM 00pa3yroT IUIOCKYI0 OMMETaUIMYECKYIO TUIACTUHKY.
KakoB Oynet cpeanuii paanyc u3rubda Oumerauimyeckon miacTuaku npu tz = 100°C?

9. B XuaKocTH B3BEIIMBAIOT CTalbHOW HIapuk. IlepBoe B3BelIMBaHME ITPOU3BOIUIOCH
npu TeMmeparype f1, ¥ Bec Tena B JKHIKOCTH OKa3ajcs Ha Pi1 MeHblle Beca Tela B BO3IYXE.
Bropoe B3BemmBaHue npou3Benu Npu Temmnepatype t2, 1 Bec Tena B )KMIKOCTU OKaszajcs Ha P
MEHbIIIE UCTUHHOTO Beca Tena. TeMrepaTypHblii KOA(QGUIUEHT JUHEHHOTO PacIIupeHUs CTalu
o. Yemy paBeH TeMIepaTypHbli K03 (HUIIMEHT 00bEMHOTO PACIIMPEHUS KHUJIKOCTU?

2 IIpumepwl 60npocos 015 ycmuozo onpoca

1. laTe ompeneneHusi CUIIbl TSXKECTH, Beca, INIOTHOCTH, Macchl, 00beMa U eIMHUIIBI UX
n3mepenus B CU.

2. Kak 3aBHCHUT INIOTHOCTB TBEP/BIX TEJ OT TEMIEPATYpPHI?

3. OOBSCHUTE CYIIHOCTh METOJAA OIPEICICHHUS IJIOTHOCTH >XUJIKOCTH C TOMOIIBIO
MIUKHOMETpA.

4. OObBsICHUTE CYIIHOCTh METOJa OMNpPEAENeHUsS TUIOTHOCTH KHUAKOCTH C TOMOIIBIO
apeoMeTpa.

5. BriBectu pabouyio ¢opmyny g ONpeAeNeHUus IUIOTHOCTH TeJl HeNpaBWIbHON
reoMeTPHUECKOi (hOPMBI.

6. Kak 3aBHCHT TJIOTHOCTB )KHUJKOCTEH OT TeMIEepaTyphI?

1. Jlate ompeneneHus: BS3KOCTb, KOI(D(UIMEHT AMHAMHYECKOW W KHHEMAaTU4YeCKOH
BA3KOCTH, €MHMIIBI U3MEPEHHUS, METO/IbI ONpeiesieHusI KOAPPUIIUEHTOB BA3KOCTH I10 33JaHHUIO.

2. Kak 3anuceiBaercs ypaBHeHne HploTOHa J1s1 BHYTPEHHETO TPEHUSI?

3. Uto nmokassIBaeT rpaiMeHT CKOpocTH? B Kaknux ennHUIIAX OH U3Mepsiercs?

4. KakoB ¢usuueckuil cmbicl KO3()PUIMEHTOB IUHAMUYECKOH W KHHEMaTU4YeCKOH
Bs3koCcTH? B Kakux euHUIIAX OH U3MEpSeTcs?



5. OT 4ero 3aBUCHT CWJIa TPEHUS MPU JBMHKCHHUH T MapooOpa3Hoil (OpMBI B BI3KOH
cpene?

6. Kakue cuibl JACMCTBYIOT Ha MAJarolIMil B BA3KOW Cpele IIapuK M KaKOB XapakTep
JIBIKEHUS 1IapuKa?

7. Kak 3aBUCHUT BSI3KOCTB )KMJIKOCTH OT TeMIlepaTyphi?

8. BriBecTH hopmyny onpeneneHus AMHAMUYECKOH BsI3KOcTH MeTo1oM CToKca.

9. 3anummmute dpopmymy Ilyazeiins.

10. BeiBectu (hopMymy AJist ONpeiesieHus BI3KOCTH BUCKO3UMeTpoM OcTBajbaa.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB JJIsl MPOBeIeHUsI MPOMEKYTOUYHOMH aTTecCTAlNU
1 Cnucok éonpocoe 01s1 no02omoeKu K 3auemy

1. AGcontoTHasi U OTHOCHUTEIbHAs IJIOTHOCTb, YJEJIbHBIA BeC. ApEOMETpUYECKUI U
NUKHOMETPUYECKHH CIIOCOOBI ONpeIeNIeHuUs INIOTHOCTH JKUKOCTEH.

2. OmpeneneHue IJIOTHOCTH XUAKUX M TBEPABIX TEJI METOJOM THAPOCTATUYECKOTO
B3BelIMBaHMA. BomoMoMeTpuyeckuii cnoco0 ornpeesieHus I0THOCTH TBEPABIX Tell.

3. Ilpu4MHBI TEIUIOBOTO PACHIMPEHHS TBEPABIX Teid. JIMHeHHOe M 00bEMHOE TEIIOBOE
paciIupeHue.

4. CBs3p Mex 1y KO3 puimeHTaMiu 00bEMHOTO ¥ JIMTHEHHOTO PACITUPEHUS. 3aBUCUMOCTh
IUIOTHOCTH BeIIEeCTBa OT TeMmmepaTypbl. TemnoBoe pacmupeHue sxuakocteil. OcobeHHocTH
TEIJIOBOTO PAaCUIMPEHUs BOJIBIL.

5. Meroabl uccienoBaHMs TEIUIOBOro paciuupenus ten. unatomerpus. OObeMHBIH
(MMKHOMETPUYECKUIT) METO/.

6. utepdepeHIMOHHAs AUTATOMETPHSL.

7. KBapueBble THIIaTOMETPBI.

8. EMKOCTHas1 [UJ1aTOMETpUs.

9. UnayK1MOHHAs TUIaTOMETPHUSL.

10. Ten3omeTpuueckas JUIATOMETPUSL.

11. KamopumeTtpus. Kinaccudukarus kasopuMeTpoB.

12. AnnaGaTrdeckue KalopUMETpHI.

13. U3otepmuueckue kanopuMmerpsl. JlensHoit kanopumerp byH3eHa.

14. Inatepmuueckue kanopumerpsl. Kamopumerp cmemenus bpéucrena.

15. TemnonpoBosmue kanopumerpsl Kanbse.

16. IIpoTOoUyHBIE KAIOPUMETPHI.

17. Kunematmyeckas, IWHaMH4YeCKass M OTHOCHUTEIbHAas BI3KOCTh. KanwsuisipHas
BHUCKO3UMETPHS.

18. PoTaninoHHbIEe BUCKO3UMETPHI.

19. Meton najaromiero mapuka.

20. BubpatroHHble BUCKO3UMETPBI.

21. Ilonarue TtemnonpoBogHocTH. YpaBHeHue @Dypbe. MeTtoael u3MepeHUs
TEIIONPOBOIHOCTH.

22. CpaBHUTENBHBIN METO/I U3MEPEHUS TEILIONPOBOIHOCTH.

23. AGCOMIOTHBIN METOJ] U3MEPEHHUS TEIUIONPOBOAHOCTH.

24. Obmas knaccupuKas METOI0B ONpeAEIeHNs BIAXKHOCTU BelIecTB. AOCONIOTHAS U
OTHOCHUTEIIbHAs BJIaKHOCTb.

25. Metoapl M3MepeHUs BIAKHOCTU ra3oB, IICUXPOMETPHI U TUIPOMETPHl. EMKOCTHBIE
JATYUKH BJIAXKHOCTH.

26. MeTo/b! OIpe/iesieHus] BIAXKHOCTH KUIKOCTEH. AGCOPOIIMOHHBIE BIaroMephbl.

27. MeTroasl U3MEPEHHS BIAKHOCTH TBEPABIX Tes: ontnyeckne u CBY-Biaromepsr.
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28.  Meroapl  HM3MEpPEHUS ~ BJIAKHOCTHM  TBEPAbIX  TEJI:  DJIEKTPUYECKUE U

KOHAYKTOMETPUYECKUE BIArOMEPHI.
Kpurepun oueHku Ounenka YpoBenb

CTyAeHT yCHemHo OCBOUJI BCE PA3AEIIbl U3yYaeMOH | «3aU4TEHO» 0a30BbIN YPOBEHB
JTUCLUUIUIAHBL, C(OPMUPOBAI CHCTEMY 3HAHHMHA |
yMEHHH B 001acTu (pU3MUecKuX CBOICTB BEILIECTB U
METOJIOB MX HCCIIEJJOBaHMsI, B KOTOPOM MOIyT
MPUCYTCTBOBATh OIIMOKKM U JONYUICHHS, HE
HMMEIOLINE IPUHIMINAIBHOIO XapaKTepa.

Crynent ILJIOXO BJIAJIEET TEOPETUYECKHAM | «HE 3a4TEHO» Mmenee 50%,
MaTepuaioM, CHUCTeMa 3HAaHMW B  o01acTu YpOBEHb HE
(bU3UYECKUX CBOWCTB BEMIECTB MU METOJIOB HX chopmMupoBaH

HCCIICTIOBAHUS COACPKUT OOJIBIIOE YHCIIO OMIMOOK,
1100 BOBCce HEe chopMUpOBaHa.

OueHouHble cpencTBa Uil MHBAJIUAOB M JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI BRIOMPAIOTCS C YICTOM UX WHIUBUAYATBHBIX ICUXO(PHU3NISCKIX OCOOCHHOCTEH.

— TOpu HEOOXOJUMOCTH HMHBAIMIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
370pOBbS TPEAOCTABIISAETCS AOMOJHUTEIBHOE BPEMS JIJIS MOJATOTOBKH OTBETA HA DK3aMEHE;

— IIPU MPOBEJICHUU MPOLIEYPHl OLICHUBAHUS PE3YIbTATOB 00YUYEHUS MHBAIHUJIOB U JIUIL C
OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 30POBbSI MPEYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— MPU HEOOXOIUMOCTH JIJIsi O0YUYaIOIIHUXCSA C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3]I0POBbS
M UHBaJUAOB IIpOLieypa OILICHUBAHUS PE3YJIbTaTOB OOYyYEHHs 10 JUCHHUILIUHE MOKET
MIPOBOJUTHCS B HECKOJIBKO ATAIOB.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJbLHOH Yy4eOHOIl JMTepaTypbl, HEOOX0AMMON
AJIS1 OCBOCHHS THCHHUIINHBI

5.1 OcHoBHas MTEparypa:

JI1st OCBOCHMS JUCLUILIMHBI HMHBAIMIAMHU U JIMLAMHU C OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
310pOBbsS. MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

1 ®usuka KOMIIO3UTOB [DNeKTpoHHBIH pecypc]: yueOHuk s By3oB / C. O. ['maakos. - 2-
€ W3M., UCIIP. W JOI. - OJeKTpoH. gaH. - M.: IOpaiit, 2017. - 332 c. - Pexxum pgocryna:
https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECAA4276. - 3ar. ¢ 9kpaHa.

5.2 JlononHUTENbHAS IUTEpaTypa:

1 Totrmraiin I'., ®u3uKo-XUMUYECKHEe OCHOBBI MaTepuaioBeneHust [Tekcr]: [yueOHoe
nocobue] / I'. Torrmraita; nep. ¢ anrn. K. H. 3omorosoii, JI. O. Yapkuna nox pen. B. II.
3nomanosa. - M.: BUHOM. Jlabopatopust 3Hanuii, 2011. - 400 c.

2 CasenbeB, U.B. Kypc obmeit ¢puszukn. B 3 1. Tom 1. Mexanuka. MonekymspHas
¢uzuka [DnexkTpoHHBII pecype]: yueOHoe mocodue / M.B. CapenbeB. - DnexkTpoH. aad. - CIIG:
Jlansb, 2018. - 436 c. - Pexxum noctyna: https://e.lanbook.com/book/98245. - 3arn. ¢ skpana.

3 Uponos, N.E. 3agaun no obmieit ¢usuke [InekTpoHHBIN pecypc]: yuyebHoe mocobue /
N.E. Uponos.. - DnekrpoH. naH. - M.: BUHOM. Jla6opaTtopus 3uanuii, 2017. - 434 c. - Pexum
nocryna: https://e.lanbook.com/book/94101. - 3arn. ¢ skpana.
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5.3. Ileproguyeckue U3AaHUS:

1 XypHan TexHuueckoil GU3KMKM - OAWMH U3 cTapedmux (pu3ndeckux xypHaiaoB Poccuu.
OH 6b11 ocHOBaH B 1931 rony A.®. Modde u mo cBoemy copep:kaHUIO C CaMOTO Havalia CIIy>KHJI
anayiorom amepukanckoro Journal of Applied Physics, ocHoBanHOTO 0/1HOBpeMeHHO. C MOMEHTa
OpraHM3aly J>KypHala €ero JHMI0 MHOTOKPAaTHO M3MEHSUIOCh B COOTBETCTBMM C OYpHBIM
pa3ButueM (U3WKU B HamieMm Beke. HecMmoTpst Ha oOpa3oBanue, B ToM yuciie U Ha 6aze XKXTOD,
psiAa crHeuuanu3upoBaHHBIX JKypHaioB (®usuka TBepaoro Ttena, dusmka U TEXHUKA
nonynpoBogHUKOB, IIucema B JKT®, PamuorexHuka u 3JEKTpoHUKA, DU3MKA IUIaA3MBbI,
KBaHnrtoBasi »3/eKTpoHMKAa U JAp.) BCE pPa3/eibl COBPEMEHHOW MPHUKIAIHON (PU3MKH, KOTOPHIM
MIOCBSAILEHBI 3TH JKYPHAJIbI, HAXOAAT oTpaxkeHue U Ha crpaHunax JKT®. TpaguumoHHeIM s
KypHasa sBiseTcs pasnen Teopernyeckas W MareMaTudeckas (u3uka. 3HAYUTEIbHOE MECTO
yINAETCS HCCIEAOBAaHUSM (U3MKH TIOBEPXHOCTH, AaTOMHOM W MOJIEKYJSIpHOH (u3uKe,
pa3IMyYHBIM CBOWMCTBaM MarepuayioB. CHucTeMaTH4eckd MyONHMKYIOTCS pe3yiabTaThl padoT Mo
CO3JIaHUIO HOBBIX MPHUOOPOB U PA3BUTHIO METOAMKH (PU3MUYECKOTO IKCTIEPUMEHTA.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /JI5l OCBOECHHS TUCHUILIUHBI (MOTYJIs1)

1. UudopMalnoHHBIA CalT O XHMHH, COAEp)Kalui 0a3y 3HAHWI, CHPABOYHUKU U
XUMHYECKHe oHtaiH-cepBuch (http://www.xumuk.ru).

2. Caiit, coaepkamMii CTaTbd  COPOCOBCKOTO  00pa30BaTENLHOIO  JKypHala
(http://www.pereplet.ru/cgi/soros/readdb.cqi).

3. baza mannsix m3patenscTa Springer (http:/link.springer.com).

4. ba3a nanHbIx pedepatoB u ruTupoBanus Scopus (http://www.scopus.com).

5. basza pamHeix pedeparoB u murmpoBanuss Web of  Science (WoS)
(http://apps.webofknowledge.com).

7. MeTtoauyeckne yKa3zaHusi AJs1 OOyYalOMIUXCS IO OCBOEHHMI0 THCHMILIMHBI
(MomyJis)

VYcenemHoe u3ydyeHHe IUCHMIUIMHBI «®Du3nyeckre CBOWCTBA BeUIECTB» TpeOyeT OT
CTYAEHTOB PErYJISIPHOTO TMOCEIICHHS JEKIMH, 03HAKOMJIEHUSI C OCHOBHOW M JOMOJHUTEIBHOU
PEKOMEHIyEMOM JINTepaTypoi.

[Ipyu MOATOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucH TPEABIIYIIEH JEKIMH M BOCCTAHOBUTH B MaMSATH paHee
W3Y4YEHHBIN MaTepHall;

2) 6erno mMpocMOTPETh MaTepuall MPEJCTOSIIEH JIEKIUHU, ¢ LEeNbI0 JIy4IIero yCBOCHHUS
HOBOT'O MaTepHara;

3) caMocCTOATENBHO MPOpadoTaTh OTAENbHbIE (PPAarMEHTHl TEMbI MPOIUION JEKIIUU, €CIH
3TO HEOOXO0UMO.

[Ipy KOHCHEKTHMPOBAHUU JIEKUMOHHOTO MaTepuaia CTYJEHTaM HYKHO CTPEMUTHCS
KpaTKO, CXEMaTH4YHO, MOCJIEAOBATEIbHO U JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOKEHMUS,
BBIBOJIbI, 00001IeHUsT U (POPMYTUPOBKH, HE TBITASICh 3aMlMCaTh BECh MPENOJaBaeMblii MaTepua
CJIOBO B CJIOBO.

CaMocTtosiTenbHass paboTa HapsIy C ayAUTOPHON MPEACTaBISET OJHY W3 BaKHEHIINUX
dbopm yuebHOro mporecca. CamocrosiTenpHas pabora - 3TO IUIaHUpyemas paboTa CTYIECHTOB,
BBITIOJIHSIEMAsT M0 33JaHUI0 M MPU METOAWYECKOM PYKOBOJCTBE MpernojaBaTelnsi, HO 0e3 ero
HenocpeAcTBeHHOro ywactus. CamocTosdTenbHas paboTa MpeAHasHaue€Ha HE TOJIbKO s
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OBJIAJICHUS NIPEICTABICHHON IUCIUITIMHON, HO M 111 ()OPMUPOBAHNUS HABBIKOB PabOTHI BOOOIIE,
B y4eOHOW, HaydyHOH, MpO(heCCHOHAIBHONW AEATEIIbHOCTH, CIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEJIFHO DPEIIaTh BO3SHUKAIOMIME MPOOJIEMBI, HAXOAUTh NPABHIbHbIC
peLIeHHs U T.1.

No Bux CPC Opranuzanus JesTeIbHOCTH CTYAEHTa
PopMa KOHTPOJIA
1 2 3
1. |Pewenue 3agau N3ydyenue matepuana, HEOOXOAUMOIO JJisi YCHEIIHOTO pPEHICHUS
3aj]1a4, a TAaK)Ke HEITOCPECTBEHHOE UX BBIIIOJHEHHE.
PopMa KOHTPOJISI — IPOBEPKA PELICHHBIX 33/1a4 IIPENOIaBATEIIEM.
2. |U3yuenue Pabora ¢ KOHCIEKTOM JIEKIMH, a TakkKe C PEKOMEHIYeMOi
TEOPETHYECKOr 0 OCHOBHOM U JONOJHUTENIBHOM JIMTEPATypoOu MO 3aJJaHHOM TEME,
Marepuana 03HAaKOMJIEHHE C IEPUOANYECKUMU HU3/IaHUSMU U PECYPCAMU CETU
HNurepner. @opma KOHTPOJISI — YCTHBIN OITPOC.
3. |llogroroBka k TekymieMy |M3yuenue TeopeTrudyeckoro mMartepuana, HEOOXOJUMOTro s
KOHTPOJIIO OTBETA HA YCTHBIE BOIIPOCHI U IPYIMX BUJIOB TEKYILETO KOHTPOJIS.
@PopMa KOHTPOJISI — BCE BUJIbl TEKYIIETO KOHTPOJIS.

B ocBoeHun AUCHUIITIMHBI MHBAJIMJAMH U JIMOAMU C OIPpaHUYCHHBIMU BO3MOXKXHOCTIAMU
300POBbA OoJIbIIIOE 3HAUYEHHE HMEET HHAWBUAYAJIbHAA yqe6Ha51 pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JOIMMOJIHUTCIIbHOC Pa3bsCHCHUC y‘I€6HOFO Marcpuaia.

I/IHI[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalU 110 NTOPCAMETY SABJIIFOTCA  BaKHBIM Q)aKTOpOM,
CHOCO6CTByIOHH/IM HHIUBUAYaAJTIU3allun 06yqu1/m N YCTAHOBJICHHUIO BOCIIUTATCIIBHOTO KOHTAKTa
MCXKAY NOperunoaaBaTejicM U O6y‘IaIOH_II/IMCH HHBAJIMAOM MWK JIMOOM C OI'PaHHUYCHHBIMHU
BO3MOXHOCTAMHU 3J0POBbA.

8. Hepeqeﬂb HHq)OpMaHHOHHLIX TeXHOHOFHﬁ, HUCIOJIB3YEMBIX IPH OCYINECTBJICHHUU
06pa30BaTeJII)HOF0 npouecca nmo 1MCIHUIlJInHE (MO}IyJIlO)

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH

1. Mcnonp30BaHMe 3JIEKTPOHHBIX ITPE3EHTALMN ITPU IPOBEICHHUH JIEKIIMOHHBIX 3aHATHH.
2. KoHCynbTHpPOBaHKE OCPEACTBOM DJIEKTPOHHOM MOYTBHI.

8.2 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO 00ecTIeYeHUs!

1. Onepanmonnas cucrema Microsoft Windows.
2. IlporpamMmHBIi TakeT uiss paboThl ¢ pa3IM4YHBIMH THIAMH JOKymeHTOB Microsoft
Office Professional Plus.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:

1. Hayunas snextponHast oubnmoreka (http://www.elibrary.ru).

2. DnekTpoHHas OuOIMoTeYHas cucTeMa u3iatenbeTBa «Jlansy (http://e.lanbook.com).

3. DnekTpoHHas 6ubnmoreuHas cucrema «tOpaiit» (http://www.biblio-online.ru).

4. Hayunas snextponHas onoanoreka «KubdepJlenunkay» (http://cyberleninka.ru).

5. DnektpoHHast OuOnuoreuyHas cucrema «YHuepcuterckas Oubmmuoreka ONLINE»
(www.biblioclub.ru).
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9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUSI

00pa30BaTeJbLHOIO NpoIecca Mo AUCHUIInHe (MO1LYJII0)

JUida 1npoBeneHUs 3aHATHM 1O JUCLUILIMHE
NPEIYyCMOTPEHHOM Y4eOHBIM IIJJAHOM TIOJATOTOBKM —OakanaBpoB,
MaTepUalbHO-TEXHUYECKas

0a3a,

«Du3ndeckue CBOMCTBA BEIIECTBY,
uMeercs Heobxoaumas
CaHUTApPHBIM H

COOTBETCTBYIOIIAA HeﬁCTBYIOMHM

IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMAaM:

No B paGot MartepuanbHO-TeXHUYEeCKOe 00ecredeHre JUCIUIIINHBI
(MoyJIsl) M OCHAIIIEGHHOCTD
1. JlekuoHHbIE 3aHATHS | Y4yeOHas ~ ayquTopust  JUIsl  [POBENEHUs  3aHATUH
JIeKnuoHHOTO THma — ayAd. 234c, yn. CraBpomonbckas, 149
(komIIekT ydeOHOW MeOenu, WHTEpaKTHBHAs — JOCKa
SMART Board, KOpOTKO(QOKYCHBIA  HMHTEPAKTHBHBIN
HPOEKTOP, HOYTOYK, MEJIOBasl JOCKA).

2. Cemunapckue 3anatust | CeMuHapbl HE IPEAYCMOTPEHB! YU€OHBIM IJIAHOM.

3. JIaGopaTopHble JlaGopaTopHble 3aHATUS HE MPEAYCMOTPEHbl Yy4eOHBIM
3aHITHS IIJIAHOM.

4. Kypcosoe KypcoBas pabota He npegycMOTpeHa y4eOHbBIM IJIAHOM.
MPOEKTUPOBAHUE

5. ['pynmoBeie Aynuropus IOE MIPOBEICHUS IPYyTITOBBIX "
(MHIUBUYyaTbHBIE) UHAUBUAYAIBHBIX KOHCYJIbTALUHA, TEKYIIEro KOHTPOJISA H
KOHCYJIbTaIlHH MpPOMEXYTOYHOW  arrecramud —  aya. 126c,  ym.

CraBpononbcekas, 149 (koMmriekT yueOHo# Mebenu, MenoBas
JI0CKa, IEPEHOCHOE MYJIbTUMEIUIHOE 000py/I0BaHHUE).

6. Texyummii  KOHTpOJb, | AyAUTOPHS JUISt pOBECHUS IPYNIOBBIX u
MIPOMEKYTOUHAS WHAWNBUAYAIBHBIX KOHCYJIBTALWNA, TEKYIIETO KOHTPOJIS H
aTTecTalus IPOMEXYTOYHOM  aTrecranuu — aya. 126c,  ym.

CraBponoinbckas, 149 (koMmuiekT yueOHoM Mebenu, MeaoBas
J0CKa, IEPEHOCHOE MYJIbTHMEINIHHOE 000pyI0BaHHE).

7. CamocrosTenbHas ITomemenuss ans camoctosTenbHONM paboTel — ayn. 400c,

pabora 401c, 431c, 329c, yn. CraBpomnoinsckas, 149 (KommnbrorepHas
TEXHHUKA C MOJKIIOUYCHUEM K ceTh «HTepHET», MporpaMmmMon
9KpPaHHOTO YBEJIWYEHUS U JOCTYIOM B 3JIEKTPOHHYIO
HHGOPMAIIMOHHO-00Pa30BaTEIbHYIO CPETy YHUBEPCUTETA).
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