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1. He.ﬂl/l, 3alavi U IVIAHUPYEMBIC PE3YyJabTaThbl oﬁyqenml o AMCIMIIJIMHE

Henbto yueOHON aucuuiuinHbl «®du3nyeckue CBOHCTBA TBEPHABIX Te» SBISETCS
(dbopMupOBaHUE 3HAHUI O CTPYKTypaX, CBOMCTBAaX M TEXHMYECKOM MPUMEHEHUU COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaT€pHajoB C YHOPSI0UEHHBIM H aMOP(GHBIM CTPOSHUEM.

3agaun:

- IpuoOpeTeHne TEOPETUYECKUX 3HAHUN 00 OCHOBHBIX XapaKTEPUCTHUKAX CTPYKTYpPbI U
CBOMCTB yHOpsAOYEHHBIX U aMOP(PHBIX TBEPABIX TEN;

- OKCIIEPUMEHTAIEHOE U MPAKTHYECKOE U3YUeHUE (PU3NYECKHX U MEXaHUYECKHUX CBOUCTB
TeJ ¢ yHOPSA0YEHHBIM U aMOP(QHBIM CTPOCHHUEM;

- (hopMupoBaHHE TpEACTABICHUS O HauOoJiee BaXKHBIX TEXHUYECKUX XapaKTEPUCTHKAX
(YAbTpa3BYKOBBIE, 3JIEKTPUUYECKUE) TBEPBIX TEI;

- OCBOEHHE OCHOBHBIX 00J1acTell X TEXHUYECKOTO MPUMEHEHHUS.

[Tnanupyemsblie pe3ynbTaThl 00y4YeHHs: (OpMUpOBaHUE 3HAHUN 00 OCHOBHBIX CBOMCTBax
YIOPAJOYCHHBIX M aMOP(HBIX Tel M WX NPUMEHEHHUH B COBPEMEHHOW INPOMBIIUIEHHOCTH;
MpUOOpeTeHUe MPaKTUYECKHMX HABBIKOB HCIOJb30BAaHUS OCHOBHBIX UX (U3WYECKUX U
MEXaHUYECKUX CBOWCTB, B COOTBETCTBHM C TpeOyeMoW MHXEHEepHOH 3ajnaueil; GpopmupoBaHue
HABBIKOB M 3HAHUN B 00JIACTU TEXHUYECKOT'O MPUMEHEHUS MOIYIPOBOIHUKOBBIX MAaTEPHANIOB U
ONTUYECKUX KBAHTOBBIX FEHEPATOPOB

OO6yuenune no aucuuiinHe «®PuU3WYecKUe CBOMCTBA TBEPABIX TE» HAIPaBICHO Ha

(dbopMupoBaHUEe y 00YJArOMIUXCS CIEAYIOMNX KOMIIETEHIUH:

Koa n HaumeHoBaHue KOMIIeTeHIH I NuaukaTopsbl 10CTHXKEHUS
KOMIIeTEHIIUHN
NVYK-1.1. Aranu3upyet 3amady, BbIAEIAS €€

0a30BEIE COCTaBJIAIOIIUC

YK-1

Crioco0eH OCyIIeCTBIATh MOUCK,
KPUTHUYCCKHUI aHAJIM3 U CUHTE3 HHPOPMAIIHH,
MPUMEHATh CUCTEMHBIN IMOIXO0/ ISl PELICHUS
MOCTABJICHHBIX 33724

NVYK-1.2. OcymiecTBisieT NOUCK, KPUTHUECKU
OLICHMBAET, 0000IIAET, CUCTEMATU3UPYET U
pamxkupyeT nHpOpMaIuio, TpedyeMyro s
pEeLICHUs MOCTaBICHHOM 3a1aun

NVYK-1.3. PaccmarpuBaeT U mpeajaraer
panroHaIbHbIE BapUaHTbI peleHus
IIOCTaBJIECHHOU 3a/1auy, UCIIOJIb3YSl

CUCTEMHBLIN noaxoa, KpuTU4CeCKu OLCHUBACT
X JOCTOMHCTBA U HCJOCTATKHU

IK-1

CrniocoGeH BpIOMpPATh METO/IbI IIJIAHUPOBAHUS,
MOJITOTOBKH U TMPOBECHUS UCCIICOBAHUIM,
HaOII0ICHUH, UCTIBITAHUH, U3MEPEHUHN 1
MPUMEHSTH UX Ha MPAKTUKE, aHATU3UPOBATH,
o0pabaThIBaTh U MPEJICTABIATH PE3YJIbTAThI

HIIK-1.1 - 3Haer MeTOIBI MCCICIOBAaHUH,
npoBeleHUs,  00pabOTKM M aHauu3a
pe3yibTaTOB  UCHBITAHUM W U3MEpPEHMUI.

Kputepun BbIOOpa METOIOB U METOIUK
UCCIIE0BAHUN

NIIK-1.2 VYmeer npoBOOUTH HCIBITAHUA,
u3MepeHust 1 00paboTKy pe3ysbTaToB.
PeructpupoBath noka3anusi npuOopoB.
[IpoBoauT pacuérsl 51 KPUTUYECKH
AQHAJIM3HUPYET Pe3yJIbTaThl, 1€1aCT BBIBOIbI
HNIIK-1.3 BnageeT BBIOOPOM HCTIBITATEIBHOTO
51 A3MEPUTEIIBHOTO o0opyoBaHus,
HE00X0IMMOT0 JUIS [IPOBEACHUS




HUCCIIEIOBAHUMN.
Brimonuser
pE3yIbTATOB MCCJICIOBAHUS

OLIEHKU

u 00paboTKu

2.

MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuumiauHa OTHOCUTCS K 4YacTH, (OPMUPYEMOH ydacTHUKaMU O0pa30BaTeIbHBIX
otHommeHu# 6y1oka b1.2.9/1.3 «luciumimab! (MOTYIH)».
JuctmiuimHa «DU3UKO — XUMHYECKHUE METOJIbl aHaJIM3a» B3aWMOCBSI3aHA JIOTMYECKH U
COJIEP>KATEIbHO-METOANYECKH CO CIEAYIOIUMU AUCHUIUTHHAMU U TipakTukamu OOIT:

—  (¢usuKa;
— (Qu3nyeckas XuMusi;
— MaTepualioBe/ICHUE;

— MaTeMaTUYECKHUU aHaJIn3.

3. CTpyKTypa U coaepxkaHue IJUCUUILINHBI

OO6mas TpyJ0€MKOCTh TUCIHUIUIUHBI COCTABISIET 3 3aueTHbIX(e) eauHuIl(bl) (108 yacon).

3.1 Buabl yueOHO# padoThbl U TPYA0EMKOCTH

(mo ¢popmam oOyueHus)

3.1.1.04H0-3204Has hopma 00yUeHUs

w/n e Buj yueOHoit padoThI E;C.J::;qecmo Cemectp
1 AyIMTOpHBbIE 3aHATHS 36 5
B ToM guncie:
1.1 | Jlekuun 18 5
1.2 | CemMuHapckue/mpakTHIECKUE 3aHSITHSI
1.3 | JIabopaTopHBbI€ 3aHATHS 18 5
2 CamocTrosiTesibHast padoTa 72 5
3 IIpomexyToUHASI aTTEeCTALMSA
3auet/aud.3auer/sK3aMeH OK3aMeH
HUroro 108 | 5
3.1.2.3ao4Has ¢popma 0OyueHus
u/n e Buj yueOHoii padoThl f;g::leﬂm Cemectp
1 AyAUTOpPHBbIE 3aHATHS 10 7
B ToM guncie:
1.1 | Jlexkuun 6 7
1.2 | CeMuHapckue/mpakTHYECKUE 3aHATUS 7
1.3 | JJabopaTopHbl€ 3aHATHUS 4
2 CamocTosiTesibHasi padora 98 7
3 IIpomeskyTOoUHAs aTTecTAlIMSA
3auet/aud.3auer/sK3aMeH DK3aMeH
Htoro 108 | 7




3.2 Temaruyeckuii JIaH U3Yy4YeHUS TUCITUATIINHbBI

(o popmam oOyueHHs)

3.2.1.04H0-3204Has (hopMa 00yUeHUs

TpyroemMKoCTh, Yac

AyauTopHasi pa6ora =
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Paspnen 1. CTpyKTypHBI 6 4 16
1 KOHACHCHPOBAHHBIX TBEPABIX H
KUAKUX TeEJ
1.1 | Tema 1. CTpyKTypbl KOHAEHCUPOBAHHBIX 2 4 4
(TBEpABIX M KUJIKHX) TEI
1.2 | Tema 2. XapakTepuCTHKA KHJIKOTO COCTOSTHUS 2 4
BEILlECTBA
1.3 | Tema 3. CtpoeHue KPUCTATUTHICCKAX TEI 2 4
Pazpen 2. PdPuszuyeckue CBOMCTBA 2 4 4
2 | TBepABIX TeJl
2.1 Tewma 4. ®uzndeckrie CBONCTBA TBEPABIX TEI 2 4 30
3 | Pazgen 3. MexaHnnyeckue CBOICTBA 4 4 20
TBepPAbIX TeJl. Pu3nyeckasi npupoaa
pa3pylieHusi MATEPHUAJIOB
3.1 Tema 5. Mexanudeckue XapakTepUCTHUKU 2 4 10
TBEPAbIX TeIN
32 Tewma 6. Pazpymenue MeranioB 2 4
Pa3znen 4. @usnueckue siBjieHUs B 4 2 4
4 TBEPABIX TeJax
4.1 | Tema 7.®usnueckue sBICHUS B TBEPIBIX 4 2 22
Tenax
5 | Pasgea S Texuuueckoe 2 4 4
HCIMOJb30BAHUE HEKOTOPBIX
CBOWCTB TBEPAbIX TeJI
5.1 | Tema 8. TexHWYECKOE NCHIOIH30BAHUE 2 4 18
HEKOTOPBIX TBEPABIX TEJ
Hroro | 108 18 18 72

3.2.2. 3aounas ¢popma oOyueHHS




TpynoemMKocTh, 4ac
AyauTopHasi paboTa =
=) =
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1 Pazgen 1. CTpyKTypBI 2 1 32
1 KOHACHCHUPOBAHHBIX TBEPAbIX u
JKUOAKUX TeJ
1.1 | Tema 1. CTpyKTYypbI KOHACHCHUPOBAHHBIX 8
(TBepABIX M KUJIKHX) TEI
1.2 | Tema 2. XapakTepucTHKa >KUJKOTO COCTOSIHHS 8
BEIIIECTRA
1.3 | Tema 3. CtpoeHne KpUCTAIUIMYECKUX TET 8
2 Paznea 2. duznyeckue CBOMCTBA 1 1 8
2 | TBepAbIX TeJl
2.1 | Tema 4. ®usnueckue cBOICTBA TBEPABIX TE
3 | Pa3nen 3. Mexannuyeckue CBOWCTBA 1 1 16
TBepPAbIX TeJl. Pu3nyeckass npupoaa
pa3pylieHusi MATEPHAJIOB
3.1 Tema 5. Mexanuueckue XapakTepUCTUKU 16
TBEPABIX TEJI
3.2 Tewma 6. PazpymieHne MeTamioB
Paznen 4.®@usznyeckue siBJIeHUSA B 1 1 8
4 TBEPABIX TeJax
4.1 | Tema 7.dusnyeckue siBICHUS B TBEPIBIX 8
Tenax
5 | Pasgea S Texuuueckoe 1 8
HCII0JIb30BAHUE€ HEKOTOPBIX
CBOWMCTB TBePAbIX TeJl
5.1 Tewma 8. TexHU4IEeCKOE UCTIOIB30BaHUE 18
HEKOTOPBIX TBEPABIX TEI
Hroro | 108 6 4 98

3.3 Conpep:xkanue JTUCUMILIMHBI

Tema 1. 1.1. OcoOeHHOCTH WM3MEHEHHS arperaTHbIX COCTOSIHMH  BEIECTBA.
Kpucrannuueckne u amopdusie Tena. MoHo- u noiukpuctauibl. [Ipupoma cunm cBsi3u MexIy
aTOMaMH U MoJIeKyJlaMu B TBEPbIX Tenax. MonHas cBa3p. KoBaneHTHas cBsi3b. MonekynsipHbie
cBsI3U. Mertajuinueckas CBsi3b B TBEPABIX Tejax. BiusgHME KHUHETUYECKOW M TMOTECHIIMATbHON
SHEPIruM TeJl Ha UX arperaTHbIe COCTOSIHUA ..

Tema 2. ComocTaBiieHUE CBOWCTB XHUJAKMX M TBEPABIX Ted. [I0OBEpXHOCTHBIN CIOM.
OHeprusi MoBepxHOCTHOro cnosg BemiectBa @opmyna Jlammaca CmauuBaeMocTh |
HECMAYMBAEMOCTh OBEpXHOCTEN. KanuiinsipHelie SBICHUS.

Tema 3. CrpoeHue KpUCTAUIMYECKUX Tel: PocT peanbHbIX KpHUCTauioB. Bums
CUMMETPHUHU KPUCTAIUTHUECKUX PerEToK. JlepeKThl B KpuCTAIIIAX.




Tema 4. ®wusuueckue cBoiictBa  TBepAbIX Tel:  OCOOEGHHOCTH  CTPOCHHS
MOJIMKPUCTAINIMYECKUX Tel. TernoBoe paclIMpeHUue MaTepHalloB. TemIo€MKOCTH TBEPIBIX TEIl.
3axoH [lrononra u Iltu. TermnonpoBogHocTy TBEPABIX Tel. DOHOHBI U X CBOWCTBA.

Tema 5. Mexanuueckue XapakTepUCTHUKU TBepAbIx Ten: [ledopmarus TBEPABIX Tedl.
Ynpyrocts, MIACTUYHOCTh M XPYNKOCTh TBEPABIX Tell. PaboTa paspymieHHss M OCTaTOYHBIN
pecypc MaTepuasos.

Tema 6. Pazpymenune MeramnioB: OcTaTouHble HanpspDKEHWs. TpELIUHBI, XapakTep HX
pocta M OCOOEHHOCTH pa3pylieHus 00pa3noB. Puznyeckue Mpolecchl, MPOTEKAIoUUe MPU
pa3pylIeHUH MaTePUAIIOB.

Tema 7. ®usnueckue sBICHHsS B TBEPABIX Telax: YINPYyTrHe BOJHBI B TBEPIABIX Telax
HcTounuky U NpuEMHUKN yJIbTPa3ByKOBBIX BOIH KaBurtanus TeXHOIOIrMUECKOE UCTIOIb30BAaHUE
ynbTpasByka. llpumeHeHue ynbTpasByka JUIsi HEpa3pyLIAOMIEr0o KOHTPOJISL  W3JEIUN.
VYapTpa3sBykoBas ~— MEAMIMHCKAas  JMAarHOCTUKAa  YJIbTpPa3ByKOBas  OYUCTKA  JeTaiey
VapTpa3BykoBasi nmaiika YJIbTpa3ByKOBO€ CBepJieHHE. Jlpyrvue HampaBiIeHHS TEXHOJOTHYECKOTO
IIPUMEHEHUS  yJIbTPa3ByKa. OJIEMEHTbl 30HHOM TEOpUM TBEPABIX TN Meraisl.
DKCIepUMEHTANIbHBIE OCHOBBI 3JIEKTPONPOBOAHOCTH MeTauioB. Pabora BbIxoma u smuccus
JJIEKTPOHOB. JIBOMHOW 3nekTpudeckuil cioi. TepmoanexktponHas sMmuccus. GOTOdIEKTpOHHAS
smuccusa. Kpacnas rpanumna dorodddekra. KoHTakTHas pa3HOCTh MOTEHIIMATIOB BHeMIHss
KOHTAaKTHasi Pa3HOCTb IIOTEHIMAJIOB. BHYTpEHHs1 KOHTaKTHAsl Pa3HOCTh IIOTEHIIUAJIOB.

Tema 8. TexHuueckoe UCIOIB30BAaHNE HEKOTOPBIX TBEPABIX Tell: llomynpoBogHUKH, HX
coOCcTBEeHHas IIPOBOJIUMOCTb. IIpumecHas IIPOBOJUMOCTD IIOJIYIIPOBOXHUKOB.
[TonynpoBonaukoBeie  mpubopsl.  uonbl. Tpansuctopbl. VCTOYHMKH  PEHTTEHOBCKOTO
n3nydeHus. OnTHYECKNE KBAHTOBBIE TEHEPATOPHI (J1a3€PBhI).

3.4TemaTuKa CEeMUHAPCKUX/MIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/mIpakTHIECKUE 3aHATHS
Y4eOHBIM IJIAaHOM HE IPETyCMOTPEHBI

3.4.2.JJabopaTopHbIe 3aHITHS

JlaGopatopnas pabora Ne 1. Ompenenenue mapameTpoB KPUCTAJUIMYECKOH pEHIETKU C
UCIIOJIb30BaHUEM METO/1a Nu(paKLuu.

JlaGopatopnas _pabGora Ne 2. lccnenmoBanue TeMIepaTypHOW — 3aBHCHMOCTHU
TEII0EMKOCTH.

JlaGopatopHnas padora Ne 3. Onpenenenue yaapHOn BSI3KOCTH

JlaGoparopHas pabota Ne 4. M3MepeHue IMpUHBI 3apelIeHHON 30HbI OTYTPOBOIHUKA

JlaboparopHas pabota Ne 5. M3ydeHue GOTOAIEKTPUISCKUX CBOMCTB IM01a

3.5 TemaTuKa KypCOBBIX IIPOECKTOB (KYPCOBBIX padoT)

Y4eOHBIM IIaHOM HE PEYyCMOTPEHBI

4. Y4yeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIieYeHue



4.1 HopmatuBHbie 10KyMeHTHI 1 I'OCThI
He ucnons3yrorcs.

4.2  OcHoBHas JuTEeparypa

1. Bacwunbes /1. M. Kpucramiorpadus: yae6nuk mis By3oB. — CIIOITIY, 2003.

2. Bepemarun . K., Kokun C. M., Hukutenko C. M. ®usuka TBEpI0TO TENA. —
Brrcmas mxomna, 2001.

3. Bunraiikun b. E. ®usuka tBépnoro tena. — M3a. MI'TY um. H. O. baymana,
2008.

4. I'ypeBuu A. I'. ®usuka TBEpaoro Tena. — bXB-IlerepOypr, 2004.

5. I'yroB B. A., Ocaynenko P. H. ®usuka TBEpaoro Ttena ajisi MHKEHEPOB. —

Texnocdepa, 2007.

4.3 JlomosHMTEJbHAA JUTEPATypPa

l. Kpusmor A. M. JlepopmupoBanue u paspylieHHE TBEPAbIX TEI C
MUKpOCTPYKTypou. — Pusmatiut, 2007.

2. Hepaspymaromuii koHTposib U auarHoctuka. CrpaBouHuk non pen. B. B.
KiroeBa. — Mammnoctpoenue, 1995.

3. [TaBnos I1. B., XoxmoB A. ®@. ®uszuka tBepaoro Temna. — Buicmr. k., 2000.

4. CagenbeB U. B. Kypc o6meit pusuku. T. 2. — Hayka, 2007.
4.4 DJekTpoHHbIe 00pa3oBaTebHbIC PeCypPChl

1. du3nyecKre CBOMCTBA TBEP/BIX TEll.
https://online.mospolytech.ru/course/view.php?1d=12340

4.5 JluneH3uoHHOe M CBOOOJHO pacHpoCcTpaHsieMoe MPOrpaMMHOe
ol0ecmeyenmne

Ne HanmenoBanmue | Pazpadoruux IO HocTynHocTh Ccblika Ha Ennnbrii
(mpaBoodJianaTeJip) (IMIeH3MOHHOe, | peecTp POCCHICKUX
cB00OJHO nporpamm st IBM n
pacnpocrpansieM | B/l (nmpu Hau4nm)
oe)
1. Moit Oduc OO0 "HOBBGBIE Jlnnen3noHHoOe https://
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT " reestr/301558/?
sphrase 1d=943375



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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4.6 CoBpemeHHbIe MPO(pecCHOHANBbHBIC 0a3bl JTaHHBIX U HHPOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

HocTtynH
Ne HaumenoBanue Ccbuika Ha pecypc
oCcTh
HNHpopManHOHHO-CIIPABOYHBIE CHCTEMBbI
1. | Mndopmatonnbie pecypest Cetn http:// www.consultant.ru HoctymnHo
Koncynbrantllntoc
DJIEKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JloctymHa B cetn
L. Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop.ru/ | loctynna B cetn
2. Wutepuer 6e3
OTpaHUYCHUHN
IIpodeccnonaibHbie 0a3b1 JAHHBIX
baza naHHBIX HAyYHOH AJIEKTPOHHON http://www.elibrary.ru JloctymHo
L. | 6ubmmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JloctymHo
noJiuTeMaTHIecKas peepaTuBHO-
2. | Guénuorpaduyeckas u
HayKOMETpHUYECKast
(bubmomeTpuueckasi) 6aza TaHHBIX

S. MarepuajibHO-TeXHHYECKOE o0ecredyeHue

Ayautopun kadenapsl «Metammyprus» aBl204, aB1205, aB1206, aB1206a ocHamieHbI
HOYTOYKaMu, IPOEKTOPOM, SKPAaHOM, YUEOHBIM MaTEPUATIOM.

6. MeToanyecKkue peKOMeHIAINH

6.1 MeToanuyeckue peKOMEeHIAMH [IJIsI MPENoAaBaTeJIsl 10 OPraHU3aANUU
o0yueHus

[Ipu opranuszanuu ydeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUUYECKUX 3aHSATHM,
1a00paTOPHBIX, CAMOCTOSITENIFHBIX U BBIITYCKHBIX paboT, a Takke KypCOBOTO MPOECKTUPOBAHHUS)


http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
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CJICAYCT UCIOJIB30BATh 3JICMCHTBI HHTCPAKTUBHOI'O O6y‘-IeHI/I}I Ha BCCX OTallax HJIsd BOBJICUCHUSA
CTYACHTOB B IIPOLICCC NTO3HAHU. I[J'IH 3TOT'O uenec006pa3Ho HCIIOJIB30BAaTh CIICAYIOIINC (bOpMBIZ

- JANaJIOrOBOC 06yquHe, B XOAC KOTOPOTO OCYHICCTBIIACTCA B3aHMOJCHCTBHUE
npenoaaBaTeyid U CTYACHTA,
- MOACIINPOBAHUE, TO €CTHh BOCIIPOU3BEACHNEC B YCIOBHUIAX o6yquI/1;1 10
JaHHOM IUCIUILINHE MMpOoNHeCCCOB, MPOUCXOAAIIUX B PCAJIbHOCTH,
- KOMITBIOTCPU3al A 06y‘-IGHI/I$[ JJI I/IHTCHCI/I(l)I/IKaHI/II/I u
pacmnupeHU BO3MOKHOCTEH 06paSOBaTCJ'IBHOFO Imponecca;

— WCIOJIb30BaHUE CPEJICTB HATJITHOCTU: CTEHABl C KOMIUIEKTOM Y4eOHO-
METOJIMYECKOM JIMTEpaTyphl, IMJIAKaThl MO TEeMaM, HaTypHble O0pasibl, MYJIbTUMEIAUIHbBIC
CUCTEMBbI, KapTOTEKy Y4eOHBIX BUACOCIANI0B U BUI€O(DUIBMOB U JP.

6.2 Meroauyeckne yKazaHus 1JIs1 00y4alOLIUXCS 110 OCBOCHUIO
AUCHUTTHHBI

Jlnst MakCUManabHOW WHAWBUIyAIM3AIlMU JIEATCILHOCTH CTYJCHTa, YUYEeOHBIM IIJITAHOM
MpelyCMaTpUBACTCS BPEeMsI ISl CAMOCTOATEIbHOU PabOTHI.

Cpenu OCHOBHBIX BHJOB CaMOCTOSTENbHOM pabOThl TPAAMLMOHHO  BBIICIAIOT:
TBOPUYECKYIO [JESATEIBHOCTh CTYAEHTa B ayJUTOPUM, IIpU BHEAYJIUTOPHBIX KOHTAKTax ¢
IpernojiaBaTesieM Ha KOHCYJbTAllUAX M JOMAIlHEH MOATOTOBKE K JIEKIMSIM, CEMHHAapCKUM MU
NPAaKTUYECKUM 3aHATHSIM, 3a4eTaM M JK3aMEeHaM, Mpe3eHTalusM M JOKJIaJaM; HallMcaHHe
pedepaToB, BBIOJHEHHE JT1a00PATOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B Hay4yHOH paboTe u

mp.

Lenb camocTosATEIbHON PabOTHl CTYIEHTa — OCMBICIEHHO U CaMOCTOSATENBHO PaboTaTh
CHayasla ¢ Yy4eOHBIM MaTepHajioM, 3aTeM C HayyHOH HWHQOpMaLueil, 3aJ0KUTh OCHOBBI
CaMOOpTraHU3allMM ¥ CaMOBOCIIMTaHHUs C TeM, 4YTOObl MPHUBUTH YMEHHE B JaJbHEHIIeM
HETPEPHIBHO MOBBIMIATH CBOIO MPO(EeCCHOHANBHYIO KBAIU(UKAIHUIO.

[TmaHupoBaHKe BpEMEHH Ha CaMOCTOSATENBbHYIO pa0dOTy CTYIEHTaM Jy4Ile OCYIIECTBIATh
Ha BECh CEMECTp W NpeAyCMaTpUBaTh pPETYJSIPHOE IIOBTOPEHHE IPONHAEHHOTO Y4eOHOTO
MaTepuaa.

Jls Gonee yriryOJIeHHOTO U3yUeHUsl pEKOMEHIYEeTCsl UCIIOJIb30BaTh U3/1aHUs, YKa3aHHbIE
B CIIUCKE JOIOJIHUTEIBHOMN JINTEPATYPHI.

7. DOoH/ OLIEHOYHBIX CPEICTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00yUYeHUSA
JIts  KOHTpOJsL YCIEBa@MOCTH M KauyecTBa OCBOCHUS AMCLUIUIMHBI HACTOAIICH

IIPOrpaMMOil MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYILMIA KOHTPOJIb, OHJIAMH TECTUPOBAHMUS);



12

- HIPOMCIXKYTOYHAA aTTCCTAllNA (3K3aMeH).

7.2 Illkana u KpUTEpHH OLCHUBAHMSA Pe3yJbTATOB 00y4eHUs!

DopmMa NPOMEKYTOYHOMN aTTECTALMH: IK3aMeH.

[IpomexyTounas arrectanus oOydaromuxcss B (opMe 3K3aMeHa MPOBOAUTCA 10
pe3yabTaTaM BBIIOJHEHHS BCEX BUAOB yueOHOM paboThl, IPESYyCMOTPEHHBIX YUEOHBIM IIJIAHOM
[0 JIaHHOW TUCHMIUIMHE (MOJIYJII0), TP 3TOM YUUTBIBAIOTCS PE3YJIbTATHl TEKYIIErO0 KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OIEHKa CTENeHH JIOCTHXKEHUS O00ydaroluMHcs
IUIAHUPYEMbIX ~ pe3yJIbTaTOB ~ O0y4eHUs 1[0  JUCHUIUIMHE  (MOJYJII0)  IPOBOAMTCSA
npenojaBaTeseM, BEOYUIMM 3aHATHS 10 JAUCHUIUIMHE (MOJIYJI0) METOJOM SKCHEpTHOU
oueHku. [lo uroram mpoMeXyTOYHOH aTTecTalMM MO AUCLUUIUIMHE (MOJYJIIO) BBICTaBIISETCS
OLICHKA «OTIUYHO», «XOPOILIOY, «YIOBIECTBOPUTEIBLHO» WU «HEYIOBICTBOPUTEIBLHO.

O0s3aTenbLHBIMU YCIIOBUSIMHU TIOATOTOBKH CTYACHTA K HpOMeX(YTOqHOﬁ aTTeCTalnu
SABJISICTCS BBIIIOJIHCHUE CTYACHTOM BCEX IMPEAYCMOTPCHHBIX (1)OpM TEKYIIETO KOHTPOJIA.

Wkana Onucanue
OLEeHMBaHuA

BbinonHeHbl Bce BuUAbl y4ebHOM paboTbl, NpPeaycMoTpeHHblie pabouei
nporpammon. CTyaeHT AEeMOHCTPUPYET COOTBETCTBME 3HAHWN, YMEHUN,
HaBbIKOB, NPEAYCMOTPEHHbIX MNPU WU3YYEHUN AUCUMNUHBI, OnepupyeT
OtnuyHO NPUOBPETEHHbIMU 3HAHUAMW, YMEHUAMMW, HaBbIKAMWU, NPUMEHSET UX B
CUTYyaUMAX MOBbIWEHHOM CNOXHOCTU. MpK 3TOM MOryT ObiTb AONYLLEHbI
He3HauUTeNbHble OLIMOKK, HETOYHOCTM, 3aTPYAHEHUA NMPU aHANUTUYECKUX
onepauusx, nepeHoce 3HaHUN U YMEHWN Ha HOBble, HecTaHAapTHbIe
cUTyauuu.

BbinonHeHbl Bce o0b6A3aTenbHble YCA0BUA MNOAFOTOBKU  CTyAeHTa K
NPOMEXKYTOUYHOM aTTecTaymm, npeaycMoTpPeHHbIe nporpammor
Xopomo avcumnnavHel. Obyyawowmncs AeMOHCTPUPYET YacTUYHOE COOTBETCTBUE
cneayloWmx 3HaHWM: OCHOBHbIX cnocobos OM/, Teopum MNPOLLECCOB, HO
[AOMYCKATCA He3HauuTesibHble OLWNOKN, HETOYHOCTM, 3aTPyAHEHMA npu
aHANUTUYECKUX onepaLmax.

BbinonHeHbl Bce o0b6s3aTenbHble YCAOBMA MOAFOTOBKWU  CTyAEHTa K
NPOMEKYTOYHOM aTTectaumm, npeaycMOTpPeHHble nporpammoim
avcumnanibl.  ObyyaloWmMncs AeMOHCTPUpPYeT HemnosHoe COOTBETCTBUE
YaoBnetsopu- | cneayowmx 3HaHWM: OCHOBHbIX crnocobos OM/, Teopuu nNpoLLECCOB.

TENBHO [lonyckaloTcAa  3HauuTenbHble OWWOKKW, NPOABNAETCA HeAOCTaTOYHOCTb
3HaHWI, NO pAady NoKasaTener, 0byyaloLWNINCA UCNbITbIBAET 3HAYUTE/IbHbIE
3aTPyAHEHUs NPU ONEepUPOBAHUM 3HAHMAMM NPU UX MEepPeHOCce Ha HOoBble
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cutyauumn.

He BbinonHeHbl o6A3aTenbHble YCNOBMA NOAFOTOBKM  CTyAeHTa K
NPOMEKYTOYHOM atTecTauumm, npeaycMoTpeHHble nNpPorpammorn
ancunnauuel, UIN  CTyaeHT ALeMOHCTpUpyeT HenosIHoe COOoTBeTCTBUe

3HaHWUIN, YMEHUMN, HaBbIKOB, NPeAYCMOTPEHHbIX NPU U3YYEHUN OUCUUNIINHDI,
Heyposnetso-

pUTENbHO AO0NYyCKaTCA 3Ha4YUTENIbHblE OLIJVI6KVI, npoAsaAeTca OTCyTCTBUE 3HaHl/Il7I,

YMEHWI, HaBbIKOB MO pAgy MOKasaTesneW, CTYAEHT  WCNbITbIBAET
3HauYUTENbHbIE 3aTPYAHEHWUA MPU OMEPUPOBAHUN 3HAHMAMU U YMEHUAMMU
MpPW UX NEPEHOCE Ha HOBblE CUTYaLMUMW.

7.3 OuneHo4Hble cpeaAcTBA

7.3.1. Tekyuuii KOHTPOJIb
B mpomecce o0ydeHUs WMCMONB3YIOTCS OLEHOYHBIE CpPEACTBA pPyOEKHOTO KOHTPOJIS

YCIIEBAEMOCTHU U IIPOMEKYTOUHBIX aTTeCTaL[I/Iﬁ " CIICAYIOIINE BU/IbL CaMOCTOSATEILHOMN pa6OTI)II

—  YTeHHE  PEKOMEHAyeMOH JUTEPaTyphl OpU  TOATOTOBKE K
JIEKIIMOHHBIM, IPAKTUYECKUM U CAMOCTOSATEIbHBIM (KOHTPOJIBHBIM) 33JaHUSIM;

- 0J1aHKOBOE U KOMIIBIOTCPHOC TECTUPOBAHUC,

—  pedepartsl, noxmaasl Ha CHK.

[TnaHupoBaHHe BPEMEHH Ha CAMOCTOSITEIIEHYIO pa0OTy CTyJIEHTaM Jy4YIlle OCYIIECTBIISATh
Ha BECh CEMECTp W MpeIyCMaTpUBaTh PEryJISIPHOE MOBTOPEHHE IPOUICHHOTO YYeOHOTO
MaTepuara.

I[J'ISI Ooinee er'IY6J'IeHHOl"O HN3YUYCHUA PCKOMEHAYCTCA HMCIIOJIB30BATh NU3JaHUA, YKAa3aHHbBIC
B CIIMCKE JOIOJIHUTEIIbHOM JIMTCPATYPhI.

Jlns pacimpeHHss 3HAHWH CIEAyeT HMCHOJIb30BaTh TaKKe CBEACHHS, MOJIYYCHHBIC W3
VHTEepHET-UCTOUHNKOB Ha COOTBETCTBYIOIIUX CaiTax, a TakkKe MPOBOJIUTH MOMCK B PA3TUUHBIX
cucTeMax, Takux kak Yandex, Rambler, u momp30BaThCs crienManu3upoOBaHHBIMU CaHTaMH,
TaKUMU Kak www.anticor.ru, http:/www.naukaran.ru, http://www.maik.ru u apyrumu,
PEKOMEHI0BAaHHBIMHU IIPET01aBaTENIEM Ha JEKIIMOHHbBIX 3aHATHUSX.

7.3.2. [IpomexxyTo4Hast aTTeCcTalus
[lepeueHs KOMIETEHIINN C YKa3aHHEM JTalloB WX (OPMHUPOBAHUS B MPOIECCE OCBOCHUS

00pa3oBaTeNnbHOM MPOTrPaMMBI.
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B pesynbrare OCBOEHUS JUCIUTUINHBI (Momy1ist) bopmupyroTcs
CIIeAYIOIINE KOMIIETEHLIUU:

Koa komneteHuum B pe3ynbTaTe 0cBoeHUA ob6pa3oBaTe/ibHOU NPOrpaMmmbil
obyualowmmnca aonxKeH
obnapgatb

YK-1 CrocOOHOCTHIO OCYHIIECTBIIATh MOUCK, KPUTHUECKUI aHAIU3 U

CUHTC3 I/IH(bOpMaI_II/II/I, IMPUMCHSATDH CHCTEMHBIHI noaxona s
[PCHICHUA ITOCTABJICHHBIX 3aJa4

[TK-1 CriocoOHOCTBIO BRIOMPATh METOJIBI TNIAHMPOBAHUS, MTOJITOTOBKH
1 TIPOBEJCHUS HUCCIIEAOBAaHUM, HaOMIOJEHUH, HCHBITAHUH,
M3MEpPEeHU W NPUMEHATh UX Ha MPAKTUKE, aHAIU3HpPOBATh,
0OpabaThIBaTh U MPEACTABISITh PE3YIbTAThI

B mpomecce ocBoeHMss 00pa3oBaTENbHOW MPOTPaMMBblI JTAaHHBIE KOMIIETEHIIMH, B TOM
YHCIIe UX OT/CIbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS TIO3TAITHO B XOE OCBOCHHUS 00YYarOIUMHUCS
JTMCUUIUIMH (MOMyJel), MpPaKTHK B COOTBETCTBHH C YYEOHBIM IUIAHOM U KaJCHIAPHBIM
rpadgukoM ydeOHOTO Ipoliecca.

KoHTpoJibHbIe BONPOCHI AJ1 IPOMEKYTOYHOMH aTTecTalul
1. Kpucrammmueckue u amop¢Hsbie Tena. MOHO- U MOJIMKPUCTAIIIBI
[Tpupona cui cBS3U MEXIy aTOMaMH U MOJIEKYJIaMH B TBEPABIX Telax
BinsiHue KMHETHMYECKOW M NOTEHIMAJIBHON DJHEPruM TeJl Ha MX arperatHele
COCTOSTHUS
ConocraBieHue CBONCTB KUIKUX U TBEPIBIX TEI
[ToBepXHOCTHBIH CI0W. DHEPrusi HOBEPXHOCTHOTO CJIOSI BELLIECTBA
®opmyna Jlamnaca
CMaunBaeMoOCTh U HECMAuHMBAaEMOCTh IOBEPXHOCTEM.
Kanumsipusle siBiieHus
9. PocTt peanbHbIX KPUCTAILIIOB
10. Buapl cuMMeTpuu KpUCTAJUIMYECKUX PEIIETOK
11. ledexTs B KpucTamiax
12. OcoGeHHOCTH CTPOCHUS MOTUKPUCTAIUINYECKUX T
13. TerioBoe pacumpeHre MaTepuagoB
14. TennoémkocTu TBEPABIX Tell. 3akoH J{rosonra u IItu
15. TennonpoBogHOCTH TBEPABIX TeJl. DOHOHBI U UX CBOWCTBA
16. lepopmariust TBEPABIX TEI
17. Yupyrocts, IIIaCTUYHOCTb U XPYIKOCTh TBEPBIX TeEI
18. PaboTa pa3pylieHus 1 0OCTaTOYHbII pecypc MaTepHaioB
19. OctarouHble HANPSHKEHUS
20. TpewuuHbl, XapakTep UX pocTa 1 0COOEHHOCTHU pa3pylleHus o0pa31oB

w

NNk



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
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@u3ndecKue Mpoecchl, MPOTEKAOIINE IPU pa3pyLIEHUH MaTEPUAIIOB
Yrpyrue BoiaHbI B TBEPIBIX TEIax

VIcTOYHUKM U TPUEMHUKH YIIBTPa3BYKOBBIX BOJIH

Kasuramms

TeXHOIOrnuecKoe UCIONIb30BaHHE YJIbTPa3ByKa

[IpumeHeHue ynpTpa3ByKa AJisl Hepa3pylalonero KOHTPOIs U3
DneMEHTHI 30HHON TEOPUH TBEPIBIX TEI

Mertanbl

OKCTIEpUMEHTAJIBHBIE OCHOBBI JIEKTPOIPOBOJHOCTH METAIIIOB
Pabora BeIx0/1a ¥ SMHCCHA ANEKTPOHOB. JIBOMHOM 3JEKTpUUECKUN CIIOH.
TepModIeKTpOHHAsL YMUCCHS

®oroanexkTponHas amuccus. Kpacnas rpanuna gorosddexra
KoHTakTHas pa3HOCTh IOTEHIIMAJIOB

BHenrHss KOHTaKTHasi pa3HOCTh MOTEHIINAIOB

BHyTpeHHSs KOHTaKTHasi pa3HOCTh MOTEHIIMAJIOB

[TomynpoBoiHUKH, UX COOCTBEHHAs! TPOBOAUMOCTh

[IpumecHast mpoBOAUMOCTD MOJYIPOBOIHUKOB
[TorynpoBOIHUKOBBIE TPUOOPHI

Jnonap

Tpan3zucropsl

W cTOUYHNKH PEHTTEHOBCKOTO U3IIy4EHHUS

OnTHyeckrie KBaHTOBBIE T€HEPATOPHI (J1a3epbl)
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