MNHOBPHAYKN POCCUK
®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJTbHOE YYPEXKAEHUE
BbICLLEIO O5PA30BAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)
YTBEPXOAIO
3aBenytowmin kacegpon
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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B1.B.12 ®usmnko-xmmmyeckas MexaHuka
1. Koa n HaumeHOBaHMe HanpaBeHusi NoAroToBKU/cneunanbHOCTHU:
04.05.01 dyHaameHTanbHas v nNpyknagHas Xmmus
2. HanpaBneHHocTb: ®PyHOameHTanbHas XMMmus B npodeccuoHanbHoM obpasoBaHum
3. KBanudwmkauua BbinyckHuka: XumuK. [Npenogasatens Xummn
4. dopma oby4eHUA: oyHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIINHBI:
Kadhepa BbICOKOMOSIEKYNAPHbBIX COEANHEHUI N KONNOUOHOW XUMUK

6. CocTaBuUTENM NpoOrpamMmbi:
Cnenuoa Onbra BaneHTMHOBHaA, kKaHAMAAT XMMUYECKMX HAYK, OOLEHT

7.PekomeHAOBaHa: Hay4YHO-METOANYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokosi Ne 5 ot 17.06.2021

8. YuebHbin roa:  2025-2026 CemecTp: 9



9. llenu n 3apgaum y4e6HOM ANCLUNIINHDBI:

Llensimu oceoeHusi y4ebHOU QucuurnIuHbl S8/ISIH0MCS:

- dhopMupoBaHMe npeacTaBfieHNn O (PUBNKO-XUMUYECKOW MEXAHWKE — Hayke, U3yyatloLlewn
3aBNCUMOCTb CTPYKTYPHO-MEXaHUYECKMX CBOWCTB AUCMEPCHbIX CUCTEM M MaTtepuanoB OT (PU3MKO-
XUMUYECKUX SBMIEHMI HA NOBEPXHOCTAX pasaena das.

3adayu yuyebHol OucyunmuHbI:

—  M3y4YeHue NpoLeccoB CTPYKTYpoobpa3oBaHUSA B AUCMEPCHbIX CUCTEMAX;

—  U3y4yeHue ungeanbHbIX 3aKOHOB PEeoiormm M KOMOMHAUMIN NPOCTEWLUNX PEONOrMYeCcKnX
MoZernen, onuCbIBaloLLMX MEXaHNYECKOEe NOBeAEHME Ter,

—  U3y4YeHune peoriornyeckmnx (CTPYKTYpHO-MexaHUYeCcKnx) CBOMCTB OUCMNEPCHbIX CUCTEM,

— OCBOEHME TeOopeTUYeCKUX OCHOB YMpaBfeHUs CTPYKTYPHO-MeXaHU4eCKMMU CBOMCTBaMu
MaTepuarnos,

—  nNpvobpeTeHne HaBbIKOB MCMOSb30BaHNA TEOPETUYECKMX MOMOXEHUN ANSA peLleHus
npakTU4ecknx 3agau.

10. MecTto y4yebHOM AucuunnuHbl B cTpyktype OOI: gucumnnuHa Bxoaut B Brok 1.
OucumnnuHel (mogynu), B 4acTb, (opMUpyeEMyHO Yy4yacTHMKamyn obpasoBaTernbHbIX OTHOLUEHWUN.
Ob6yvatowmnca ana M3yYyeHust AUCUMMINHBI OOJDKEH OCBOUTb KypcCbl (OU3MKM, HEOpPraHW4eCKOMW,
dhM3n4EeCKON 1 KONSTIOMAHON XNMUN.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUsA NO AUcuUnIuHe/Moaynko (3HaHUSA, yMeHuUsA,
HaBbIKM), COOTHECEHHbIe c nnaHupyeMbiMU pe3ynbTatamm OCBOEHMUS
o6Gpa3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMU) U UHAUKATOPaMU UX AOCTUXKEHURA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHLUn
MK-1 CnocobeH MK-1.1 Ob6ecneunBaet cbop | 3HaThb:

npoBoanTb cbop, Hay4HOMN, - UICTOYHUKN HaYy4YHO-TEXHUYECKON MHopMaLmK,
cuctemartmsauuio TEXHUYECKOWN U XypHansl 0Te4eCTBEHHON U MeXAyHapOoaHOMN
N KpUTUYECKNIA naTeHTHOW Hay4YHOW NepuoamnKn, OCHOBbI MOMCKa NAaTEHTHON
aHanua Hay4Hou, nHpopmauun, WHopmauun.
TEXHUYECKON n Heobxogmmon ans YmMeTb:
naTeHTHOW peLueHuns - OCYLLECTBNATb NOUNCK HAay4YHO-TEXHUYECKOW
WHopMaLnK, nccregoBaTenbCkux | MHPOPMaL MK C UCTNONb3OBaAHWEM PECYPCOB CETU
Heobxoammow 3agay NHTepHeT, 6a3 AaHHbIX; 0POPMNATb OTHYET O
Ons pellenuns MK-1.2 CocraBngert pesynbTaTtax noucka uHgopmauuu.
uccrnepoBaTensbeK aHanuTU4eckun Bnagetsb:
ux 3agav 0630p cobpaHHoM - NIPUeMamMu noncka Hay4yHO-TEXHNYECKON
XUMUYECKON Hay4HOW, WHOpMaLMM U METOAaMU COCTaBMNEHUS OTYETOB
HanpaBieHHOCTH TEXHNYECKOM U 0 pesyrbTaTax nouvcka.

naTeHTHOW

WMHpopmaumm no

TemaTtuke

nccnegoBaTerbCKor

O npoekTa




MK-2 CnocobeH MnK-2.1 CocraBngeTr oOwwmn | 3HaThb:

nnaHnpoBaTb nnaH uccregoBaHus | - Metodbl 06paboTkn U aHanM3a NepBUYHOIO

paboTy u W AeTtarnbHble NNaHbl | SKCnepuMeHTanbLHOro Marepuana no CUHTesy u

BbIOMpaThb oTAernbHbIX cTaaun ncenegoBaHuo AUCNEPCHbIX CUCTEM C

ajeKBaTHble 3agaHHbIM HabopoM PeoriorMYeckMx CBONCTB;

MeToAbl peLueHns MK-2.2 Buibupaet - MeTOoAbl nccrnenoBaHnsa PU3NKO-XUMUYECKUX

Hay4Ho- 3KCMnepuMeHTarnbHbl | NpoLeccoB, NPOTEKaLWKUX Ha rpaHvuax pasgena

nccnegoBaTenbeck € 1 pacyeTHo- das.

MX 3aga4 B TeopeTnyeckme YmeThb:

obnactu MEeTO bl peLleHNA - NNaHMpoBaTb SKCNEPUMEHT Ha OCHOBE aHanus3a

aHanuMTU4ecKou, nocTaBfneHHON nuTepaTypHbIX AaHHbIX;

dur3nyeckon, 3afayu, ncxoaa n3 - aHanuampoBaTtb 1 0606LLaTb pe3ynbTaTsl

HeopraHM4yecKowu, nmMetoLnxcs aKkcnepuMMeHTa, )opMynmMpoBaTh BbIBOAbI.

OopraHnyeckomn n MaTtepuanbHbIX U Bnagetb:

nonumMepHon BPEMEHHbIX - HaBblkaMu UCMOMb30BaHUS

XUMUU pecypcoB 3KCMepMMeHTarbHbIX 1 pac4eTHO-TEoOPEeTUYECKMX
MEeTOO0B UCCreAOoBaHNA CTPYKTYPHO-
MeXaHWUYeCKNX CBOMCTB ANCMNEPCHBIX CUCTEM U
MaTepuanos.

MK-3 CnocobeH Ha MK-3.1 CucrtemaTtunsnpyet 3HaTb:

OCHOBE WHcpopmaumio, - NOrMKYy pacnpocTpaHeHusa metoaa

KpUTMUYECKOIO MONy4YeHHy0 B XO4e | MEXaHMYECKOro ONUCaHUs CBOMCTB ANCMNEPCHbIX

aHanusa HVP n HUOKP, CUCTEM N MaTepuanos;

pesynbtatoB HNP aHanunsnpyer ee u - B3aUMOCB$3b CTPYKTYpOOOpa3oBaHus B

n HUKP COMOCTaBISET C ONCNEPCHBIX CUCTEMAX C X PU3NKO-

oueHuBaTb nuTepaTypHbIMU XUMUYECKUMN CBOMCTBaMU ANA BbISABNEHUS

nepcnekTuBbl UX OaHHbIMU NpUKagHbIX CBONCTB HOBbIX BELLECTB U

NpakTU4ecKoro MK-3.2 Onpepenset mMaTepuanos.

NpPUMEHeHNs U BO3MOXHble YmMeTb:

NPoAoIMKeHNs HanpaBneHuss paboT | - NPUMEHATb Ha NPAKTUKE COBPEMEHHbIEe

paboT B obnactu N NepcrneKkTuBhbI peonornyeckue MeToabl uccnefoBaHus.

aHanuTU4ecKkon, npakTu4eckoro Bnapetb:

dusnyeckon, NpUMeEHeHUs - HaBblkaMX UCMOMb30BaHUS OCHOB pPeoriornu

HeopraHM4YecKowu, NOMny4YeHHbIX ONCNEPCHBIX CUCTEM ANA  MPOrHO3MPOBaHUSA

OpraHn4eckon u pe3ynbTaToB CTPYKTYPHO-MEXaHUYECKMX CBOWCTB pPasfnyHbIX

NnoNMMepHoON ONCNEPCHBIX CUCTEM;

XUMUK - crnocobamu yrnpaBneHus CTPYKTYpHO-

MEXaHN4YeCKMMM CBONCTBaAMM mMaTtepunanos.

12. O6bemM aMcuunnuHbIl B 3a4eTHbIX eguHuUax/yac. — 2/72.

dopma NnpomMeXKyTOHHOM aTTecTauum 3ayver.
13. TpypoeMKocTb No Buaam y4yebHon paboTbl
TpynoemMKocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
9 cemecTp
KoHTakTHas paboTa 54 54
nexkumm 22 22
npakTuyeckune 32 32
B TOM Ymche:
nabopaTtopHbie
KypcoBasi pabota
CamoctosTensHasa pabota 18 18
lMpomexyToyHasa atTecTauuns (019 sk3ameHa)
UToro: 72 72




13.1. CopepxaHue QUCLUMNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHve ONCUMNITNHBI
CopepxaHve pasgena gUCLMNINHbI
pasgena QUCUMnmHbl C MOMOLLbIO
OHNawH-
Kypca, YMK
1. Nlekuum
1.1 dopmupoBaHMe CTPYKTYpP B pasnuUyHbIX AUCNEPCHbIX cucTtemax | https://edu.vs
(HaHOCKCTEMAX) Kak YacTHbIN cnyyan Koarynauuu. | u.ru/course/vi
KoarynsynoHHO-TUKCOTPOrHbIE 7] KOHAEHCaUnoHHO- | ew.php?id=9
CtpykTypoobpasoBaH .
M B AMCNEPCHLIX KpuCTannusaumoHHble  CTPYKTYpbl;  B3auMHble nepexonpbl. | 862
cnCTEMAX Teopusa CTpykTypooGpas3oBaHMs — OCHOBa MOSTyYeHMsT HOBbIX
mMaTepuanos. Tunbl M NPOYHOCTb KOHTAKTOB MEXAy YacTiiamun B
CTPYKTYPMPOBaHHbIX ONCNEPCHBIX cucTemax. MeTogp!
perynupoBaHus CTPYKTYPHO-MEXaHNYECKNX CBOWCTB
ONCNEPCHBIX CUCTEM Ha Pasfu4YHbIX CTagnsax ux OpMMUpPOBaHHUS.
1.2 OCHOBHblE MOHATMS  PEONIOTMU.NPOCTENLLIME peorormyeckne | https://edu.vs
mMoaenu (C'yka, CeH-BeHaHa—KyrnoHa, HbtoToHa). | u.ru/coursel/vi
Peonornueckun metog | KombuHmpoBaHHble — peonorndeckme  mogenun  (KenbBuHa, | ew.php?id=9
ncenegoBaHus Makcsenna, BuHrama). MpuHUMNbI MoAenvpoBaHns | 862
ONCNEPCHBbIX CUCTEM pPEoNornMyecknx CBOWCTB Ter. YNpYyroBsi3koe, BSI3KOYMPYroe,
Bsi3KOMnacTuyeckoe Tena. Bpemsa penakcaumm HanpskeHust u
aedopmaumn.

1.3 HbloTOHOBCKME " HEHbIOTOHOBCKMNE xugkocTwu. | https://edu.vs
Knaccudukaums lMceBoonnacTuyeckne 1 aunaTaHTHbIE XUOKOCTU. TukcoTponus | u.ru/course/vi
AVCMEePCHbIX CUCTEM n peonekcusi. BuHramosckue " HebuHramoBckue | ew.php?id=9
no CTPYKTYpPHO- TBepgoobpasHble Tena. MeTtogbl  M3MepeHusi  BsI3KOCTM. | 862
MEeXaHN4YeCKUM BA3KOCTb  XMOKMX —arperatMBHO  YCTOMYMBBIX — AMCMEPCHbIX
cBoWcTBam cucTeMm. YpaBHeHuMe OJuHwTenHa. YpaBHeHusi Mapka-KyHa-

XayBuHKa 1 XarrvHca Ans pacTBOpoB MOSIMMEPOB.

1.4 | Peonoruyeckue Peonornyeckne CBOMCTBa CTPYKTYPUPOBAHHbIX XNakoobpasHbix | https://edu.vs
CBOMCTBA n TBEepaoobpasHbiX cucTeM. TuNUYHbIE KpMBbIE TeudeHus. | u.ru/course/vi
CTPYKTYPUPOBAHHbIX XapakTepuCTMKN NPOYHOCTU CTPYKTYpPbl. 3aBUCUMOCTb BA3KOCTM | ew.php?id=9
XNOKooOpasHbIX U OT HanpsbkeHusa casura. NonHasa peonornyeckas KpuBasi. 862
TBepA00bpasHbIX
cuUcTem

15 lMpoyHOCTb MAeanbHbIX W peanbHbiX TBepAblix Ten. Ponb | https://edu.vs

OedekToB CTPYKTYpbl B NMPOLIECCE pa3pyLLEHMS. u.ru/courselvi
BnusHue npupoabl  xmakom  dasbl  Ha  NPOYHOCTb UM | ew.php?id=9
PU3nNKo-xMMmyeckme
nnacTUYHOCTb TBepablx Ten — 3ddekt PebuHaoepa. Teopus | 862
ABMNEHUA B npoueccax
nedopMaLmMM 1 MpudbcpuTca, ycnosume CamonpoM3BOMLHOTO  PacnpoCTpaHeHus
Da3PYLLIGHNS TBEPbIX TpewmH. BnusaHne xuMmudeckon npupodbl TBepAoro Tena u
Ten cpeaobl  Ha  MposiBrieHWe  agacopObUMOHHOrO  MOHWXKEHMWS
npoyHoctn. OcCHOBHble opmbl  nposiBNeHus  adpdekra:
MOHMXEHME  MPOYHOCTM U obnerdyeHne  NNacTUYECKOro
AedopmnposaHus TBEpAoro Tena. MpakTnyeckoe
ncnonb3oBaHue adpcpekta PebuHgepa.
2. MNpakTnyeckue 3aHATUA

2.1 https://edu.vs
CTtpykTypoobpasoBaHu | KoarynsumoHbie 1 KOHOEHCALMOHHO-KPUCTaNInM3aLUmoHHbIe U ru/course/vi
€ B OUCNEPCHBIX CTPYKTYpbI. TWMbl KOHTAKTOB MEXAY YacTulaMmu B —eW hn?id=9
cuctemax CTPYKTYPMPOBAHHbIX ANCMNEPCHBIX CUCTEMAX. _p_p_862

2.2 . https://edu.vs
Peonornyecknin metoq >

. u.ru/course/vi
nccrnenoBaHus MprHUMNBLI MOAENMPOBaHUSA PEOSIOrMYECKNX CBOMCTB Ter. ew phn?id=9
ANCMEePCHbIX CUCTEM _@p_p_

2.3 | Knaccudmkaums https://edu.vs

ONCMEPCHBIX CUCTEM
Nno CTPYKTYpPHO-
MexXaHU4YeCKum
cBowncTBaMm

KﬂaCCVI(*)I/IKaLI,VIFl ONCNEPCHbIX CUCTEM MO CTPYKTYPHO-
MeXaHW4YeCKUM CBOMCTBaM

u.ru/course/vi

ew.php?id=9
862



https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862
https://edu.vsu.ru/course/view.php?id=9862

2.4 | Peonoruyeckume https://edu.vs
cBoOWCTBA u.ru/course/vi
CTPYKTYPUPOBaAHHbIX Peonornyeckne CBONCTBa CTPYKTYPUPOBAHHBIX XnaKkoobpasHbix | ew.php?id=9
XNOKooOpasHbIX U N TBEpPA006pPa3HbIX CUCTEM 862
TBEpAo0bpasHbIX
CUCTEM

2.5 | ®dusmko-xmmmnyeckme https://edu.vs
SIBMIEHMS B npoLueccax u.ru/course/vi
aedopmaunn n Odbdekt PebuHaepa. Teopus MNpuddutca, ew.php?id=9
paspyLleHus TBepabix 862
Ten

13.2. Tembl (pa3penbl) AUCUMNNUHBLI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTosTenbHas

n/n (pasgena) gucumnnumHel Jlekummn | MpakTnyeckune | JlabopaTopHbie paGoTa Bcero

CtpykTypoobpasoBaHuve B 4 6 2 12
ONCNEepCHbIX CUCTEMaX

Peonorunyecknn metop,
2 | nccnepoBaHUS OUCNEPCHbIX 6 8 4 18
cuctem

Knaccudmkauus
ANCMEPCHBbIX CUCTEM MO
CTPYKTYPHO-MEXaHUYECKUM
CBOMCTBaM

Peonornyeckne ceoncTBa
CTPYKTYPUPOBAHHbIX

PyKTYPUP 4 6 4 14
XNOKooOpasHbIX U
TBepAoobpasHbIX CUCTEM

DU3NKO-XMUYeckme
SIBNEHNs1 B npoLieccax
aedopmaunn n
paspylleHnsa TBepablx Ten

NToro: 22 32 18 72

14. MeToau4eckue yKkasaH1MA Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu 0byHarouUMCs Mo 0C80EHUK0 QUCUUNIIUHBI: yKazaHue Hauboree CrioxHbix pa3desios, paboma ¢
KOHcrnekKmamu fekyud, npe3eHmayuoHHbIM MamepuasnoM, pekoMeHOauuu o 8bifOHEeHU0 Kypcogol pabomesil,
10 opaaHu3ayuu camocmosimesibHol pabomel o ducyuniuHe u op)

B yyebHOM npouecce ncnonb3ytoTes cnegyowme hopmbl paboTbl:
- NpoBeAeHne Nekuni,
- NPOBeAEHNE NPAKTUHECKUX 3aHATUN,
- BHEaygMTOpHasi caMmocTosiTenbHasi paboTa CTyQeHTOB.

OpraHnsaumoHHas CTpyKTypa NEKLMOHHOIO 3aHATUSA:

1. dopmMynunpoBka TeMbI, Lenen 3aHaTus, nocTaHoBka NpobnemMHoro Bonpoca.

2. PasbscHeHne BONPOCOB TEOPETMYECKOTO 1 MPAKTMYECKOro nnaHa A4S peLleHnst NoCTaBeHHON
npobriemsl.

3. PaccmoTtpeHue nyten peweHms npobnemMHOro Bonpoca Ha KOHKPETHbIX NpUMepax.

4. 3akntoyeHve, opmMynMpoBKa BbIBOOOB.

5. dopmynnpoBka 3agaHus s CaMOCTOATENbHOW goMaluHen paboTel. O3By4MBaHUE TEMbI
crneayoLLero 3aHaTus.
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OpraHunsaumoHHasa CTpyKTypa NpakTUYeCcKoro 3aHATUSA:
1. dopmynupoBka uUenen 3aHATUS U OTBeTbl Ha BOMPOCHI CTyOEHTOB.
2. O3HaKoMIeHME C TEOPETUYECKON OCHOBOM 3aHATUSA. YCTHbLIN Onpoc.
3. PelleHune npakTnyecknx 3agaHun.
4. CamocToATeNbHOE BbIMNOMHEHNE TECTOBLIX 3a4aHWN, pelleHne 3a4ay C Lenbio BbiBMEHUS YPOBHS
OCBOEHVSI MaTepuana no TeMaTuKe 3aHATUS.

TeKyLwmMn KOHTPOMb NPOBOANTCA NyTEM NPOBEPKN BbINOSTHEHNSA OMALUHEro 3afaHus, TeCTOBbIX
3a[@aHUN, KOHTPOSbHbIX paboT.

KoHTponb OCBOEHMA TeopeTMyeckoro martepuana MpoBOAUTCA MOcne npocrylwmBaHuS
CTyOeHTaMM NeKUMOHHOro mMaTepuana no Kaxgon TemMe B BuAe YCTHOro onpoca U BbINOMHEHUS
OOMalWHUX 3adaHui. BbinonHeHMe AoMallHWX 3afdaHui KOHTponupyeT nektop. ExeHepenbHo
CTYOEHTbl UMEIT BO3MOXHOCTb BbISCHATb BCE BOMPOCHI, OCBOEHME KOTOPLIX Bbl3blBaeT TPYOHOCTMU,
Ha KOHCyNnbTaLMsX C JIEKTOPOM B crielmansHO OTBeAEeHHble A5 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm [UCUMNAWHBI C  UCNONb3OBaHMEM OUCTAHUMOHHBLIX OBpasoBaTeribHbIX
TEXHOMNOMMN MCMNOMb3YTCA MHCTPYMEHTbI 3MEKTPOHHOW MHOpPMaLMOHHO-06pa3oBaTenbHOM cpeapl
BI'Y «9nektpoHHbI yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnu “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.), SnekTpoHHas nou4Ta,
MeCCeHXXepbl U CoLCEeTH.

15. lMepeyeHb OCHOBHOW MW [OMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEPHET,

HeoOXoAMMBLIX AONA OCBOEHUA AUCUUNIUHbI (Criucok numepamypbl 0gopMisemcs 8
coomeemcmeuu ¢ mpebogaHusmu OCT u ucrionb3yemcs obuwjasi CKe03Hasi Hymepauus Orid ecex eudos
UCIMOYHUKOB)

a) ocHOBHas nutepartypa:

Ne n/n NcTouHUMK

1 LWykmn E.O. KonnovgHas xumusa / E.[. WyknH, A.B. MNepuos, E.A. AMenuHa. — M.: FOpawr, 2017.
—443 c.
KupcaHoB E.A. HeHblOTOHOBCKOE noBefeHne CTPYKTyprpoBaHHbIX cuctem / E.A. KupcaHos,
B.H. MaTtBeeHko .— MockBa : TexHocdepa, 2017 .— 383 c.
YpbeB H.B. ®u3aunko-xummnyeckas guHaMmmka ANMCNEePCHbIX CUCTEM U MaTepuaros.
3 dyHoameHTanbHble acnekTbl, TexHonornyeckme npunoxenus / H.b. Ypbes .— [lonronpyaHbii :
WHtennekt, 2013 .— 231 c.
Mpokodbes B.HO. OcHOBbI HU3NKO-XMMUYECKON MEXAHUKM SKCTPYOUPOBAHHbLIX KaTanu3aTopoBs
4 n copbeHTtoB / B.1O. MNMpokodbes, MN.5. Pasrosopos, A.lN. UnbuH. — Mockea: KPACAH[, 2013. —
314 c.

2

6) JononHWUTenNbHas nuTepaTypa:

Ne n/n MNCTOYHMK

3umoH A.[l. KonnougHasa xumus (B ToM yncrne HaHoyactuy) / A.[l. 3umoH. — M.: ATAP, 2007. —
343 c.

MenbpmaH M.N. KonnonagHaa xumusa / M.U. M'enbdman, O.B. KoBanesuy, B.IN. KOcTpaTos. —

5

6 CI16. [v gp.]: Naxb, 2010. — 332 c.

7 ®pugpuxcbepr O.A. Kypc konnougHoun xumun / O.A. @pugpuxcbepr. — CI16. [n gp.]: Jlans, 2010.
—410 c.

8 MHoeBon A.B. OcHoBbI Teopun TeveHun buHramosckux cpeg / A.B. Mioeeon, [1.M. Knumos, B.M.

YecHokoB. — M.: ®usmatnuT, 2004. — 272 c.

B) MHG)OPMaLMOHHbIE 3NIeKTPOHHO-0bpasoBaTerbHble pecypcbl (oduuUmanbHble Pecypcbl UHTEPHET):

Ne n/n Pecypc

9 YOMK «dusmnko-xummnyekasa mexaHmka» https://edu.vsu.ru/course/view.php?id=9862

10 3oHanbHaga Hay4Hasa Gubnuoteka BI'Y https://www.lib.vsu.ru

11 YHuBepcutetckas bubnuoteka online http://biblioclub.ru/



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A9%D1%83%D0%BA%D0%B8%D0%BD,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%9A%D0%B8%D1%80%D1%81%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%A3%D1%80%D1%8C%D0%B5%D0%B2,%20%D0%9D%D0%B0%D1%83%D0%BC%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%9F%D1%80%D0%BE%D0%BA%D0%BE%D1%84%D1%8C%D0%B5%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5032&TERM=%D0%97%D0%B8%D0%BC%D0%BE%D0%BD,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85%D1%81%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%93%D0%BD%D0%BE%D0%B5%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://edu.vsu.ru/course/view.php?id=9862
https://www.lib.vsu.ru/
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/

12 EcTtecTBeHHO-Hay4HbIN 0bOpa3oBaTenbHbIA nopTan http://www.en.edu.ru

13 MHdopmaumnoHHas cuctema «EguMHoe OKHO pgocTyna K obpasoBaTeribHbiM - pecypcamy.
http://window.edu.ru

14 HayuHas snektpoHHas 6ubnuoteka eLIBRARY.RU http://www.elibrary.ru

15 Chemnet — oduumnanbHoe 3NeKTPOHHOEe u3gaHne Xmmmdeckoro dakynbteta MIY B Internet
http://www.chem.msu.ru/rus

16 OneKkTpoHHO-6ubnuoTedHas cnuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecneyvyeHUs ANl CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHOayuu, rnocobus, 3adayHuUKU, MemoOuUYeCKUE yKa3aHusi MO 6bIMOIHEeHUI
npakmu4eckux (KOHMPOsIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n MNcToYHMK

KonnongHasa xumus. Mpumepsl 1 3agaun : yaebHoe nocobue ang sysos / B.®. Mapkos [v gp.] ;

1 Ypan. degep. yH-T uM. nepsoro lNpesngerHta Poccun B.H. EnbunHa .— Mockea ; ExkatepuHbypr :
KOpanT : MisgatenbcTBO Ypanbckoro yHmeepcuterta, 2018 .— 185 c.
5 JlTabopaTopHble paboTbl 1 3agaum no konnovaHon xumum / HO.IN. ®ponos, A.C. Npoackui, B.B.

Hasapos n gp.; nog pega. HO0.I". ®ponosa n A.C. 'poackoro . — M. : Xumus, 1986 . — 214 c.

17. Obpa3soBaTenbHblie TeXHONOrMNU, UCNONb3yeMble Npu peanusauum y4yeoHomn
AUCLUMNNUHBI, BKINOYasa AUMCTaHUMOHHbIe obpa3oBaTtenbHble TexHonoruu (JOT),
3NeKTpoHHoe oby4yeHue (J0), cmewaHHoOe obyyeHue:

Mpn peanusaumm ONCUMNNHBI UCNONbB3YKTCS Knaccudeckme obpasoBaTenbHble TEXHOMNOrnm
6e3 3aMeHbl ayauTOPHbLIX 3aHATUA (Nekunn 1 npaktudeckmx 3aHsatTun) Ha OOT. OCHOBHble Tunbl
nekuMn — BBOAHblE NeKkuun (B Hayane W3yYeHus OUCUMMIMHBI) U MH(OPMALMOHHbIE NeKuun C
Bu3yanuaaumen (MynbTUMeOunHble npeseHTauuun). [lpoBegeHne MPOMEXYTOYHOM aTTecTauuu
ocywectenseTca B opme yctHoro cobecepoBaHma no KUM. CamoctosatensHas pabota no Bcem
pasgenam npeanonaraet BbiNofHeHne 0b6a3aTenbHbiX MMCbMEHHbIX AOMAaLLHUX 3a0aHWUN.

Mpn peanusaumm y4ebHON ANCUUNNNHBI UCMOSb3YIOTCA ANEMEHTbI NIEKTPOHHOrO 0ByyeHnsa u
pasfniMyHble OUCTaHUMOHHbIE oOpasoBaTeribHble TEXHOMOorMM, no3BosisAiwmne obecneymBaTb
onocpedoBaHHOE B3auUMOZEWNCTBME (HA pacCTodAHuM) npenogaBatenen un  obyvarolmxcs,
BKMOYAsi  MHCTPYMEHTblI  ONIEKTPOHHOM  MHGOPMauMOHHO-OOpasoBaTenbHonM  cpeabl  BIY
«ONEKTPOHHbIN yHUBEpCUTET BIry» (https://edu.vsu.ru) n/nnu “‘“MOOK BIry”
(https://mooc.vsu.ru), npoBedeHne BebBUHAPOB, BUOEOKOHMEpeHunn (B TOM 4Uucre C
NPUMEHEeHNEM cepsucos  Zoom, Discord n o ap.), B3aMMOAENCTBUE B  couceTsx,
NoCpPeACTBOM 3MEKTPOHHOM NOYThI, MECCEHIKEPOB.

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

1. Hoytbyk
2. TlpoekTtop
3. OkpaH

19. OueHou4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

Mopsnok oOueHkM ocBoeHusi obyvatowmmucs  y4ebHoro martepuana onpegensieTcs
coAepXkaHMeM criefyroLmnx pasaenos ANCUUNINHDI:


http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://edu.vsu.ru/
https://mooc.vsu.ru/

No HaunmeHoBaHve KoMmneTeH UHamnkaTop(bl)
- pasgena OQUCLUMNIIMHbI OOCTMXKEHNS OueHouHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTeHUmmn
CTtpykTypoobpasoBaHue | MK-1 MK-1.1 [omaluHne 3agaHuns
1 B OMCMNEPCHbIX MK-2 MK-2.1 TecToBble 3agaHuA
Peonoruyeckuin metop MK-1.1
ncecnegoBaHusa MK-1 MK-2.1 Howmalutme sananns
2 MCTIEDCHBLIX CUCTEM MK-2 MK-3.1 [MpakTnko-opneHTMpoBaHHbIE 3aaHNst
anenep MNK-3 ' TecToBble 3agaHus
Knaccudmkaums K-1.2
AncnepcHblx cnetem no | MK-1 I'IK:2:2 [omaliHne 3apaHus
3 | cTPyKTYpHO- rK-2 MK-3.2 TecToBble 3a4aHus
MEeXaHWUYeCKUM MK-3
CBOWCTBaM
Peonoruyeckne
cBOWMCTBA K-1 MNK-1.1 [omaliHne 3apaHus
4 CTPYKTYPUPOBAHHbIX I'IK:2 MnK-2.2 IMpaKkTnKo-opneHTMpPOBaHHLIE 3adaHunsI
XNOKooOpasHbIX U MK-3 MK-3.2 TecToBblE 3a4aHUSA
TBEpAoobpasHbIX
cUcTeMm
DU3NKO-XMUYeckKme
SIBNEHNs1 B NpoLieccax MnK-1 MK-1.2 Fomauirne 3ananHms
5 nK-2 MK-2.2 IMpaKTMKO-OpUEHTMPOBaHHbIE 3a4aHuns
Aeopmauum u i MK-3.2 TecToBble 3a4aHVs
paspyuenuns Teepabix | [1K-3
Ten
MpomexyToyHas aTTecTaumsi [MepeyeHb BonpocoB
dopma KOHTpOns - 3a4eT

20. TunoBble OLEHOYHbIE cCpeAcTBa U MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

OueHKa 3HaHW, YMEHUIN U HaBbLIKOB, XapakTepuayroLwas atanbl opMUPOBaAHUA KOMNETEHLUUA B
pamKax n3y4yeHns ANCUUNInHbI OCYLLLECTBAETCH B XOA4E TEKyLLEen U NPOMEXYTOYHON aTTecTaumnn.

Tekywaa atrectauuss NPOBOAUTCSA B COOTBETCTBUM C [lonoxeHnem O Tekywlen aTtTecTauum
obyvarowmxcs no nporpammamMm  Bbicwero obpasoBaHuMsi BOpPOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuteTa. Tekywas arrectauus nNpoBOAUTCH B (POpMe: YCTHbI onpoc (MHAWBMAYaNbHbIV
0Onpoc); BbIMOSTHEHNE NMUCbMEHHbIX JOMALUHUX U NPAaKTUKO-OPUEHTUPOBAHHBLIX 3a4aHuiA, BbINOSIHEHNE
TECTOBbIX 3aaHUN.

MpomexxyToyHas atTecTtaumsa nNpPoBOAUTCA B COOTBETCTBUM C [loNOXXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyarLmxcsa no nporpammam Bbicluero obpasoBaHus.

KoHTpOnbHO-n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumm BKOYaKT B cebs
TeopeTnyeckme BOMPOCHI, NO3BONAIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUK, U MpaKTU4ecKoe
3ajaHue, N03BONAKLEE OLEHUTb CTENEHb CHOPMMPOBAHHOCTU YMEHUI U HABbIKOB.

Mpy oLeHnBaHMM UCNONBL3YIOTCA Ka4eCTBEHHbIE LLKanbl oueHok. Kputepun oueHuBaHns npvseaeHbl B
n. 20.2.

20.1. TeKywunin KOHTPOIb YCNeBaemMocTu

KoHTponb ycneBaemMoCcTM MO AUCUMMINMHE OCYLLECTBASETCA C MOMOLUbI  CreayroLmnx
OLIEHOYHbIX CpeacTB: MPaKTUKO-OPUEHTUPOBAHHLIE 3adaHusl, OOMallHMEe 3adaHus, TecTOBble
3aflaHn4, YyCTHbIW ONpoc.

Bonpocbl Ona pgomallHero 3agaHus (QOPMYNUPYIOTCA Ha MNpakTUYeckoM 3aHatun. Ha
criedylolWem MpakTUY4EeCKOM  3aHATUWM CTYAEHTbl MPEeACTaBnsAlOT pelleHve [OMallHero 3ajaHuvs,
3aHATME HaYMHAETCs C ODCYXAEHNS BapMaHTOB peLLEHNS.



YCTHblE onpocCbl M TEeCTUpoBaHUA NpPOBOAATCA Ha NPaKTU4ECKOM 3aHATUU, O YYeMm

npenogaeartenb 3apaHee coobLaeT obyyaroLwmmcs.

L

RO

[NepeyeHb TeM NPaKTUYECKMUX 3aHATUN:

KoarynsiumoHble 1 KOHAEHCALNOHHO-KPUCTaNNM3aumnoHHbIe CTPYKTYPbI. TUMbl KOHTAKTOB MEXAY
yacTuuamun B CTPYKTYPUPOBAHHbBIX AUCNEPCHBIX CUCTEMAX.

MprHLMNBI MOOENMPOBaHWS PEONOMMYECKMX CBOMCTB Ten.

Knaccudurkaumnsa gucnepcHblX CUCTEM MO CTPYKTYPHO-MEXaHUYECKMM CBOMCTBAM
Peonornyeckne cBoncTBa CTPYKTYPUPOBAHHBIX XNAKOOOpa3HbIX 1 TBEpA00OpasHbIX CUCTEM
Odppext PebuHpepa. Teopus Mpudpcurca,

[Npumep TecToBOro 3agaHus

1. K peonormnyecknm cBomcTBaM OTHOCSTCS

MPOYHOCTb
MMOTHOCTb

BSI3KOCTb
NnacTU4HOCTb

3MEeKTPONpPOBOAHOCTb
TEennoemKoCcTb

ynpyrocTb

2. MNpwn 0bpasoBaHUN KOHOEHCALNOHHO-KPUCTaNNN3aLNOHHBIX CTPYKTYP B AUCMNEPCHBIX CUCTEMAX MEXAY
YacTULaMm BO3HUKaKOT

1)
2)
3)
4)

KoarynaunoHHbIe KOHTaKTbl Yepe3 I'IpOCJ'IOVIKy XNOKOCTU
(ha3oBble KOHTaKThI

KOHTaKTbl OTCYTCTBYIOT

aTOMHbI€ KOHTaKTbI

3.KoarynsiumoHHble cTpykTypbl 06pasyroTcst npu

1)
2)

3)

Koaryndaumm 4actuiy B nepBnM4HOM notTeHumaribHOMm MMHUMYME

obpasoBaHUM MPOCTPAHCTBEHHOW CETKM B pesynbTaTe B3auModUKcauuy 4acTul, Yepes MpoCroku

OVCNEepPCUOoHHON cpeabl

BO3HUKHOBEHMWN MNPOCTPAHCTBEHHON CETKM B peaynbTaTe HernocpeACcTBEHHOro (ha3oBOro KOHTAKTa

Mexay vYactuuamm 1 obpasoBaHms XMMUYECKUX CBA3EN

4. MNoTeHUmnanbHas KpMBas B3aMMOAENCTBUSA YaCcTuUL, COOTBETCTBYIOLLAsS CTPYKTYpe, obnagatoLen
TUKCOTpONuen

ry
i 19}
U T

1) 2) 3)

5. UpoeanbHo ynpyroe Teno MofenvpyeTcst

1)
2)
3)

naearnbHO ynpyrow NpyxmHomn
ABVXXeHreM nepdoprMpoBaHHOIo MOPLUHA B UMMHAPE, 3aNOfHEHHOM XWUOKOCTbIO
TBEpObIM TEMOM, CKOMb3SALUMM NO NOBEPXHOCTM

6. Mogenb BuHrama onucbiBaeT peonormyeckue cBomucTBa ... Ten

1)
2)
3)
4)
5)

BA3KMX
ynpyrux
nnacTU4eckmx
BAIKOMMACTUYECKUX
YNPYroBs3KMx



7. MoBepeHve ynpyroesiskoro Tena MakcBenna onucbiBaeTcsl ypaBHEHUEM

1) 1=G-y
2) rzkgz
dt

n

3 T= k(%j
dt

~t/t

4 T=10€ °

5) T=1*4m &
dt
8. Teepaoe Teno BegeT cebs kak ynpyroe TBepAoe Teno npu cnegyoleM COOTHOLIEHUN MeXay BpeMeHeMm
MPUNOXEHWS HANPSHKEHNS t 1 BpeMeHeM penakcaLumn HanpshkeHus ty:
1) t>t,
2) t=t,
3) t<<t,
9. InnaTtaHTHLIMW XUAKOCTAMU ABMASIOTCA
1) pasbaBrneHHble arperaTuBHO YCTONYMBbIE OUCTIEPCHbIE CUCTEMBI
2) pasbaBneHHble pacTBOPbl NONMMEPOB
3) BbLICOKOKOHLEHTPMPOBAaHHbIE arperaTuBHO YCTONYMBbLIE ANCMEPCHBIE CUCTEMBI
10. HbIOTOHOBCKMMM XUOKOCTAMU SABNAOTCA OUCTNEPCHbIE CUCTEMBI
1) C HeBbICOKOW BSA3KOCTbIO
2) BHA3KOCTb KOTOPbIX 3aBUCUT OT BPEMEeHW AeNCTBUSA HanpsXKeHns casura
3) BA3KOCTb KOTOPbIX HE 3aBMCUT OT HanpsihXeHns (CKopocTu gedopmManum) 1 oT BpeMeHN UX AeNCTBUS
4) BSA3KOCTb KOTOPbIX JIMHENHO YMEHbLUAETCH Npu yBENNMYEHUN TemMmnepaTypsbl

v dy ' v
11. Moka3saTenb n B ypaBHeHun OcTanbga — Beiins T = K E AN gunataHTHbIX XUAKOCTEN MPUHUMAET
3HayeHus
1) n<1
2) n=1
3) n>1

12. Homep KpuBOKM TeYEHMs NCeBaoNNacTUYEeCcKon XNOKocTu

d—?i 1 2 3 4

dr /ﬁ/’

L

T
13. YpaBHeHue Mapka — KyHa — XayBurHKa A51s BA3KOCTU pacTBOPOB MONMMEPOB
1) n=no(l +ky)
2) Nnpus = Ku M )
3) nyf/c=[n]+Knlc+..
4) nys/c = [nlexp (Ky [n] ©)
5) [n] = KM
14. YpaBHeHNe DNHLUTENHA A8 BA3KOCTU OUCMEPCHBIX CUCTEM
1) nya=KMc
2) n=no(l +ky)
3) nya/c = [nlexp (Ky [n] c)
4 Mj=kM*
5) nyy/c=[n]+Knlc+...

15. MNceBoonnacTUYHOCTb — 3TO sIBMEHUE



1) yMeHbLUEHUS BA3KOCTU NPU YBENUYEHUM HAMPSDKEHUS caBwra (CKopocTu casura)
2) BO3pacTaHus BSSKOCTM [OMCMEPCHOM CUCTEMbl MpW  YBENUYEHUW MPUKIaAbIBAEMOIO K HEN
MeXaHWNYECKOro HarnpsiKeHns

3) YMEHbLUEeHNA BA3KOCTU C TEHEHNEM BPEMEHU NpPU NOCTOSIHHOM CKOpOCTU caBura

MNpumep gomallHero 3agaHus

1. B npeacTtaBneHHON Ha PUCYHKE MeXaHU4ecKoW MOoAenu, Haxogsdllencs npu rnocCTOSsHHOM
aedopmaumu 3aganbl: mogynbe ynpyroctn G =10 klMa, HayanbHoe HanpskeHue To = 50 Kla, KoHeyHoe
HanpskeHue vyepes 5 ¢ 1 =18,4 klMa. Onpegenntb BA3KOCTb N.

r

2. B npeacrtaBneHHON Ha PUCYHKE MeXaHMYecKOW MOoAenn, Haxogsawenca npu noCToOSHHOM
HanpspkeHun 3agadbl: moaynb ynpyroctm G =10 klla, Baskocte N = 30 kla-c, HanpsxkeHne T = 80
klMa. Onpenenntb OTHOCUTENBHYIO Aedopmanmio y Yepes 4 ¢ Nocrne NPUoXeHNs: HanpskeHus!.

[NpumMep NpakTUKO-OPUEHTUPOBAHHOIO 3a4aHuUs

1.0npepennte BA3KOCTb rMApo30nsa okcorngpokenaa naHtaHa LaOOH, ecnn koHueHTpaums
aucnepcHon dasbl coctaBngeT 2 % (macc.). Yactuubl nvetoT cpeprnyeckyto hopmMy, UX NNOTHOCTb
coctaensieT 5,7 r/cm®. MnoTHocTb Boabl npumuTe pasHol 1,0 r/cm®.

2. PaccuntanTe TonwmHy rugpatHbix obonoyek yactuy rugposons CeO,-ZrO, (CoOoTHOLEeHMe
4:1), ecnn aKCnepuMeHTanbHO YCTaHOBMEHO, YTO BA3KoCcTb 2,5 % (mMacc.) 3ons coctasnset 1,03-10°
3 Ma-c. MnoTHoCTb cpepuyeckmnx vactuy, gucnepcHowm dasbl coctasnset 7,0 r/lcm®, mnoTHocTb
aucnepcnonHoii cpeabl 1,0 r/cm®. Paamep yacTtuu npumuTte paBHbiM 10 HM, BA3KOCTb AUCTIEPCUOHHOM
cpeabl 1,0 mMa-c.

3. KakoBa monekynspHasi macca HaTypanbHOro Kayyyka, ecnu npu ero pacTBOpPeHun B
BeHsone xapakTepucTuyeckas BA3KOCTb [n] okasanock pasHoi 0,126 M°/Kr, KOHCTAHTbI ypaBHEHUS
Mapka-KyHa-XaysuHka K = 5:10° 1 a =0,67?



20.2. NpomMmexyTo4yHaa atrecTayus

MpomexyToyHas aTTectaumsi Mo AMCUUMIMHE OCYLLECTBNSETCA C MOMOLLbI CneaytoLumx
OLIEHOYHBIX cpeacTB: cobecenoBaHme no unetam K 3ayeTy.

Bonpochbl k 3a4eTy:

MpeacraBneHnsa o PU3NKO-XMMNUYECKON MEXaHUKE.

[ucnepcHble cuctembl. N36bITOUHas NoBepxXHOCTHast aHeprus. MNoHaTue 06 agcopbumn.

Knaccudpukaums AucnepcHbIX CUCTEM.

YcTonumBocTb AncnepcHbix cucteM. Teopus OJ1PO.

[dncnepcHble cMcTeMbl CBA3HOAMCNEPCHbIE N cBOBOAHOAMCNEPCHbIE. Bnabl KOHTAKTOB MexXay

yacTtmuamn. CTPYKTypbl B AUCNEPCHLIX cuctemax. NoHATne 0 TUKCoTponuu.

OCHOBHbIE MOHATUSA PEosiorMm, akCMOMbl PEONOTnN.

MpoeanbHble 3akoHbl peonoruu MNyka, HetotoHa, CeH-BeHaHa — KynoHa.

CrnioxHble peonornyeckme mogenu Makceenna, KenbeuHa, bruHrama.

Knaccudpukaums cuctem rno peoriormyeckum csoncrtesam. [lceBoonnacTMYHOCTD,

OUNaTaHTHOCTb, TUKCOTPOMNUSA, pEOMNeKCUs.

10. Peonorunyeckune KpuBble XMAKoobpasHbIX U TBEPA00OPa3HbIX Ten.

11. BsaskocTb cBOOOAHOANCNEPCHBLIX CUCTEM. BA3KOCTL CBSAI3HOAMCNEPCHBIX cnucTeMm. NonHas
peonornyeckasi Kpusas xunakoobpasHbix cuctemM. Peonornyeckue KpvBble TBEpA00OPa3sHbIX
cUCTeM.

12. OcHOBbI TEOPUIN BSA3KOCTM DMHLUTENHA. YpaBHEHUS DMHLWITENHA, BaHaa, KyHa,
CMOnyxoBCKOro.

13. BsaskocTtb pactBopoB BMC. YpaBHeHus XarrmHca n Mapka-KyHa-XayBuHka.

14. PeomeTpus. Metoapbl BuckosnmeTpun. 3akoHbl MNyasennsa n CTokca.

15. BdpdpekT Pebungepa. Obnactu ero npunoxeHus.

16. BnusiHne xnmmnyeckon npmpogbl TBEPAOro Tena Ha agcopOLUMOHHOE NOHMKEHNE MPOYHOCTMW.
CooTHoweHus MpudduTca.

17. Ponb peanbHOW CTPYKTYypbl TBEPAOrO TeNa U BHELLHMX YCIOBUIA B agCcopbLVOHHOM

MOHMXXEHUWN NMPOYHOCTW.

arwnhpE

©CoNOo

Mo okoH4YaHUM cemecTpa NPOBOAUTCA MPOMEXYTOYHAA aTTecTtaunsa B oopme 3ayeTa. K 3auerty
obyyvatoLmecs nosnyyatT nepeveHb BONPOCoB, 13 KOTopbix hopmupytotca KM no npegmery.
[ns oueHMBaHUA pesdynbTaToB 06YyYEeHUA HA 3a4eTe UCMONb3YTCA creayowme nokasaTenu:

1) 3HaHMe ponu U3NKO-XUMUYECKUX SBMEHUMM Ha rpaHuue pasgena a3 B CTPYKTYpHO-
MEeXaHU4eCKMX CBONCTBAX OUCMNEPCHbIX CUCTEM;

2) 3HaHME pPeosiorMyeckoro MeToga Ans  uaeanu3vMpoBaHHOIO  OMUCaHUS  MEXaHW4eCcKoro
noBeAeHNsa OUCMEPCHBIX CUCTEM M YMEHUE MOAENUPOBaTb MExaHMYeckoe noBefeHne maTepuarnos C
MOMOLLIbIO MPOCTENLLNX PEOSIOTMYECKUX MOAENEN U UX KOMOUHALNIA;

3) BnNageHwe HaBblKaMW  UCMNOSMb30BaHWS OCHOB  (PU3MKO-XMMWYECKOW  MEXaHWKM  Ans
NPOrHO3MPOBaAHUSA CTPYKTYPHO-MEXAHUYECKNX CBOMCTB pPasfnUYHbIX ANCNEPCHBLIX CUCTEM; crocobamum
yrnpaBneHnsi CTPYKTYPHO-MEXaHUYeCKMMIN CBOMCTBaMU MaTepuasnos.

[ns oueHVBaHWs pe3ynbTaToB 00yYeHUst Ha 3a4eTe UCNOMb3yeTCs - 3a4TEHO, HE 3a4TEHO.
Mpuv peanu3aumm OUCUMNAMHBI C  MPUMEHEHMEM OUCTaAHLUMOHHbIX O0OpasoBaTenbHbIX

TEXHOMOIMN OLeHKa 3a 3a4yeT/ak3amMeH MOXeT ObiTb BbiCTaBneHa Mo pesyfibTaTaM TekyLlew
aTTecTauumn obyyatoLerocsi B cemecTpe.



CooTHoLLEeHMe NokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNSA pe3ynbTaToB 0byyeHus

Kputepum oueHnBaHnsa kKomneTeHuuin

YpoBeHb
cchopmumpoBaH
HOCTU
KOMMEeTeHLNN

LLlkana oueHok

MonHoe COOTBETCTBUE oTBeTa obyvatoLerocst BCEM
nepeyncrneHHbIM Kputepuam. MpoaeMoHCTPUPOBaHO BCECTOPOHHEE U
rmyGokoe 3HaHWe TeopeTUYEeCKMX OCHOB CTPYKTYpooGpa3oBaHus B
AVCMNEepCHbIX CUCTeMax, 3aKOHOB PEOSIOTM; CTPYKTYPHO-MEXaHUYEeCKMX
CBOWMCTB [OWUCNEPCHBbIX CUCTEM, (U3NKO-XMMUYECKUX SBMEHUIA B
npoueccax gedopmaunr n paspyLieHust TBepablX Tes.

[NoBbILLEHHbIN
YPOBEHb

3a4TeHo

O6yyvatowmiicss BnageetT TEOpPeTUYECKMMU OCHOBaMu (U3NKO-
XMMUYECKON MEXaHWKM, AaeT 00OCHOBaHHbIA U apryMeHTUPOBaHHBIN
OTBET Ha MoCTaBfeHHble Bompockl. CodepkaTcs HenpUHLMIMaNbHbIX
OWNGKM M HETOYHOCTW, KOTOpble [HOSKHbI ObiTb WCNpaBreHbl B
COOTBETCTBUW C 3aMeYaHnAMM 1 BOMPOcCaMmn 3K3ameHaTopa.

BbasoBbIl
YPOBEHb

3ayTeHo

Obyuatowuinca BrnageeT YacTUYHO TeopeTUYEeCKMMU OCHOBaMU
PU3MKO-XMMUYECKON MEXaAHWKW, LEMOHCTPUPYET 4YacTUYHble 3HAHUS
OCHOB CTPYKTypoOoOpa3oBaHWsi B AWCNEPCHbIX CUCTEMax U cnocobos
yrpaBreHnst CTPYKTYPHO-MEXaHUYECKMMM CBOMCTBAMM.

MoporoBbii
YpOBEHb

3a4TeHo

OTtBeT Ha KOHTPOMbHO-U3MepPUTENBbHbIN mMaTepwuan He
COOTBETCTBYET  MepeyncrneHHbiM  nokasatenam.  Oby4varowwmiics
OEMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble 3HaHWsA, [OoMnycKaeT
rpybbie owmnbkun. JonyleHHble OWWOKN B U3NOXEHUN MaTepuana He
B COCTOSIHAM UCNPaBUTb B COOTBETCTBMM C 3aMEYaHUSMU U
HaBoOAALMMM BONpOCcaMu npenogasaTens.

He 3ayTteHo




