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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnesnl paGoueii mporpaMmsl

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

IlepeueHb yueOHO-METOMUECKOTO O0ECTIEUEHHs Il CaMOCTOSTENbHOM paboThI

oOyyaromuxcs M0 AUCLHUIUIUHE.

5. ®oH/ OIICHOYHBIX CPEJICTB JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAllMK 00YYarOIUXCs MO
JUCLIUILINHE.

6. IlepeyeHb OCHOBHOH ¥ JONIOJHUTEIBHON y4eOHOH JUTEpaTyphbl, HEOOXOAUMOMN JJISi OCBOCHHS
JUCLUIUINHBIL.

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

8. Meroanyeckue ykazaHUs Ui 00y4JaroIIUXCs 0 OCBOSHHIO TUCIIUILIIHHEI.

9. IlepeuyeHp MHGOPMALMOHHBIX TEXHOJIOIMH, HCIIOJIb3YEMbIX IPU OCYILECTBICHUH
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILIUHE.

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIsl OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenune 2. [lpukpernnennsie (aniipt

[IporpamMma cocraBneHa B cootBeTcTBHM ¢ TpeboBaHusMu CYOC MAWU, pa3paboTaHHOTO Ha OCHOBE
moaupummpoBanasix @I'OC BO (3++) no Hampasnenuto 22.03.01 MarepuanoBefieHre U TEXHOJIOTUN
MaTepHaJioB

ABTOpBI IPOTPAMMBI:

OBunHHUKOB A.B.

3aBenyroumii odecneunBatoeil kapeapon

TAOM

[IporpamMma onobpena:

3aBeyronuii Beimyckatomei kapeapoit TAOM  JlupekTop BhImycKaromero (rmmana
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1. HEJHA OCBOEHUSA JUCHUIIJIUHBI. IEPEYEHD IIJNIAHUPYEMbIX
KOMIIETEHIIVUM 1 PE3YJIbTATOB OBYUEHMWSI.
[enbro ocBOEHUS AUCHUIIIMHBI METOIbl Hepa3pyIIaloIIero KOHTPOJIS KauecTBa U3JICINHUM SIBIISIETCS
JOCTHXKEHHE CIEAYIONMX pe3ynbTaToB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust

1 3-1(IIKP- 3HaTh METO/Ibl UCCIIENOBAHUS CTPYKTYPbI MAaTEpPUAJIOB U KOHTPOJISI CBOMCTB U3AETHHA
3.1)

2 B-1(IIKP- Brnamers ombITOM 1O BEIOOPY METOIOB HCCIENOBAaHUS CTPYKTYPHl MAaTEPHANIOB M KOHTPOJISA
3.1) CBOWCTB M3IEIHI

3 3-1(IIKP- 3HaTh HOMEHKJIATYpy MaTepuajoB, HCIOJIb3YyEeMbIX Ha MPOM3BOJICTBE, W OCOOCHHOCTH
3.3) MIPOOOTOATOTOBKH JIJIsI PA3JIMIHBIX BHIIOB KOHTPOJIS

4 VY-1(ITKP- YMeTh OpraHu30BaTh ¥ MPOU3BOJUTH TEXHUYECKUH KOHTPOJIb BCETO IIUKIIa 00paO0TKN M3t
3.3)

5 B-1(IIKP- Bnametp HaBBIKOM TOHOOpa  CPENCTB HM3MEPCHHUH AN TPOBEPKH  CTAOMIBHOCTH
3.3) TEXHOJIOTHYECKHUX IPOLECCOB, KOHTPOJS M WCIBITAHUN MPOIYKIUH, UCXOIS U3 OCOOCHHOCTEH

UX IPUMEHEHUS U TpeOyeMOi TOYHOCTH N3MEPEHUI
[Tepeuncnennbie PO sBisroTcs 3TanoM GOpMUPOBAHHS CIEAYIONMX KOMIIETCHIIUNA:
N HIndp KomneTeHnuust
1 ITKP-3 Cnoco0eH BbIOMpaTh METO/Ibl HCCIIEIOBAHUSI CTPYKTYPhl MaTEPHAIOB U KOHTPOJIS MX CBOMCTB

NuaukaTtopsl AOCTHKEHUS KOMIETEHIIMH, CIyKallue s MPOBEPKH CHOPMHUPOBAHHOCTH YaCTH
COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N Mudp HNuankaTop KoMIeTeHIHi

1 ITKP-3.1 OcymiecTBisieT BEIOOP METO1a UCCIIEOBAHMSI CTPYKTYPhl MAaTEpUAIOB U KOHTPOJISI UX CBOHCTB
2 MKP-3.1 OcymecTBiseT BEIOOP METOo/1a NCCIEI0BaHMs CTPYKTYpPhI MaTepHaioB M KOHTPOJISI HX CBOMCTB
3 ITKP-3.3 OcylecTBISIET TEXHUYECKOE PEryJIMpOBaHHe KayecTBa 00pabaThiBAEMBbIX U3ACIHN

4 IKP-3.3 Ocy1ecTBIsSeT TEXHUIECKOE PEryIMpOBaHHE KauecTBa 00padaThIBaeMbIX U3IEIHH

5 I1KP-3.3 Ocy1iecTBISeT TEXHUYECKOE PEryJIMpOBaHKEe KauecTBa 0OpadaThIBAEMbIX H3ETHil

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT' PAMMBI.

Juciiunnmaa  MeToabl  Hepa3pyIIaloIIero  KOHTPOJS  KayvyecTBa  M3JICIMN  SIBJSETCS
MPEAIECTBYOLIEN U MOCICAYIOWIEH IS CICAYIOIMX JTUCIUILINH:

N [penmecTByONIMe THCHHILTAHBI Iocaenywomue IMCIUATLIHHBI

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
OO1m1as TpyJ0eMKOCTb JUCHUILIMHBI COCTABISET 4 3aueTHbIX(bIe) equHuI(bl), 144 yaca(oB).

MoayJb Pa3nen Jexkunu | Hpaktuy. | Jladopar. | CPC | Bcero Bcero ¢
3aHATHA padoThI YacoB | 3K3aMeHAMU
|
KYPCOBBIMH
OMIUM 7 Knaccuduxkanws MeTo1oB 6 0 0 4 10 144
ceMecTp KOHTPOJISI Ka4eCTBa
H3JIENNH.
MarsuTHbIH 1 6 0 0 4 10
ANEKTPUICCKHUI KOHTPOJIb.
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BuxpeTokoBblil KOHTPOJIb U 6 0 0 4 10
KOHTPOJIb Pa3INYHBIMH

BUOAMU UBJTy4YCHUS.

Mertozb! onpenieneHus 4 8 8 14 34
MIOBEPXHOCTHBIX U

BHYTPCHHHX JIe(EKTOB.

Orrrrrgeckast MEKPOCKOTIHSL. 4 8 4 11 27

AHamu3 1o momanasiaMm 1

TOYEYHBIH METOI,.

Orrrrrgeckast MEKPOCKOTIHSL. 6 0 4 7 17

JInHenHbIl aHaIu3.

Bcero 32 16 16 44 108 144
3.1.Jlexkuuu
Ne Paznen Oonbem,
Tema Jekunu
n/n AACHHILTAHBI 4acoB
1.1.Knaccudukanuns
1 METOJI0B KOHTPOJIS 6 Knaccudukaiiuss MeTo10B KOHTPOJISI KAUueCTBa U3JCIHIA.

KadyCCTBa H3,I[eJ'IPII7L

1.2.MarauTHbI? 1
2 3IEKTPUYECKUN 6 MarauTHbIi U 3IEKTPUUECKUI KOHTPOJIb.
KOHTPOJIb.

1.3.BuxperokoBsiit
KOHTPOJIb 1

3 KOHTPOIIb 6 BuxpeTokoBblit KOHTPOJIb U KOHTPOJIb PA3IMYHBIMU BUIAMH U3ITy4IEHHS.
Pa3INIHBIMH

BUJIAMH U3JTyUCHHUSI.

1.4.Metoapl
Oonpe/IeNIeHNS
4 MOBEPXHOCTHBIX U 4 MeTob! OnpeieCHUs TIOBEPXHOCTHBIX U BHYTPEHHUX JIC(PEKTOB.
BHYTPEHHHUX
JehEeKTOB.

1.5.0ntiueckas
MHUKPOCKOTIHS.
5 AHanus no 4 OnTHyeckast MUKPOCKONHSA. AHAIH3 0 IJIOMASM U TOYEUHBII METO/.
TUTOIIA/ASIM U
TOUEYHBIA METOJI.

1.6.0nTHueckas

6 MUKPOCKOIIHS. 6 Onrtuyeckast Mukpockonusi. JInnelHslil aHamus.
JIuHeNHbIN aHANH3.
Hroro: 32

3.2.Conep:xanue JIEKIHIi.
1.1.1. Knaccuduxauusi MeTo10B KOHTPOJIsI kKadecTBa uzaemii. (A3: 6, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranusaumm: Jlekums

Onucanue:
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1.2.1. MarHuTHBI U 3JIeKTPUUEeCKHii KOHTPOJIb. (A3: 6, CPC: 4)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsanmu: JIekius

Onucanue:

1.3.1. BuxpeTokoBblii KOHTPOJIb M KOHTPOJIb PA3JIMYHbIMH BUAaMHU u3aydenus. (A3: 6, CPC: 4)
Tun nexuun: [TpoGieMHuas nexius
®opma opranm3aumu: JIekus
Onucanue: [TpodieMHas yacTh JCKINU:

Crynendeckasi Tpynma pasfensiercs Ha Tpu noarpymmsl. [lpenogaBatens neMoHCTpupyer (pu3nyeckuit
OTIBIT: TIOJIOCKA W3 HEMAarHUTHOTO aJFOMUHHUEBOTO CIUIAaBa MAJACT TMOJ ACUCTBUEM CHIIBI TSXKECTU CKBO3b

Y3KHI MarHuTHbIN 3a30p. [lageHue sBHO TOPMO3UTCSL.

3ajavya CTYyJEHYECKHX IMOITPYMIl - CHOPMYIUPOBATH NMPUIUHBI TOPMOXKEHHST HEMAarHUTHOW TMOJIOCKU B
MarHUTHOM 3a30pe. J{omoJHUTENIBbHBINA BOIPOC K 00CYK/IEHHUIO: B UM MPUYMHA CTAOMIIM3aI[MU CKOPOCTU

ImaaCHUA TTOJIOCKH ?

[IpeacraBureny MOATPYMI BHICTYNAIOT CO CBOMM KOPOTKMM OOOCHOBaHMEM NpHuuH. Jlagee BMecTe C
npernoJiaBaTeyieM MPOUCXOJUT aHAIN3 BEPHBIX U JIOKHBIX OOOCHOBAHMH M (HOPMYIHPOBAHUE OCHOBHBIX

OTaIioB npeo6pa30BaHI/m 9HCPI'UH, O6’[>$ICH$II-OH_II/IX IOBCICHUEC ITOJIOCKH.

1.4.1. MeToabl onpe/esieHNsI IOBEPXHOCTHBIX U BHYTpeHHMX aedexToB. (A3: 4, CPC: 2)
Tun nexumn: Nadopmarrionsas nexys
®opma opranmsaumu: JIekus

Onucaunue:

1.5.1. OnTnyeckass MUKPOCKOMUSI. AHAJIN3 N0 IVIOMIAAAM U ToYedHbId MeToa. (A3: 4, CPC: 2)
Tun gexnmun: MHpopMamoHHas JISKIHsI
®opma opranm3aumm: JIekums

Onucanue:

1.6.1. OnTuueckasi Mukpockonus. JIuneitnbiii anamus. (A3: 6, CPC: 4)
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Tun nekuun: MadopMarmonHas JeKIus

®opma opranusaumm: Jlekuus

Onucanue:

3.3.IlpakTHyecKue 3aHATHS

Paznen
JUCIHHILTHHBI

Oo0beMm,
4acoB

Tema nNpakTH4ecKOro 3aHATHUS

1.4 MeTons!
orpeieICHUsI
MOBEPXHOCTHBIX
Y BHYTPEHHHUX
Je(hEKTOB.

Pacu€r riyOuHbI 3aneranus [eekTOB Ha OCHOBE PE3YJILTATOB PA0OTHI C
nedexTockoroM Y12-12.

1.5.0nTrndeckas
MHUKPOCKOTIHS.
Amnanus no
IUTOLIAASAM U
TOYEYHBIN

MCTOI.

Pacuér kosmuecTBa 4acTHIl BTOPO# (ha3bl U MX PACIPEICICHUS B CTPYKTYPE CIUIABA.

HTroro:

16

3.4.Coaep:xkanne NpaKTHYECKUX 3aHATHI

1.4.1. PacuéT riryounbI 3aj1eranus 1egeKToB HAa OCHOBE Pe3yJIbTATOB PadoThI ¢ Ae()eKTOCKONOM

V]12-12. (A3: 8, CPC: 6)

®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.5.1. Pacuér xomm4ecTBa yacTul BTOPOii a3bl M UX pacnpeaejieHus B CTPYKType ciiaBa. (A3: 8,
CPC: 6)

®opma opranmsaumu: [Ipakrnueckoe 3aHsaTre

3.5./1abopaTtopHbie padoThI

Ne Paznen HaumenoBanue naboparopHoi HaumenoBanue
Oo0bem, yacoB
/0 | AMCHMIUIMHBI padoThI JabopaTopun
1.4 MeToapl MexaHn4yecKHe NCTIBITaHUS
oTIpeeTICHUs .
W3yueHne KOHCTPYKINHU U HACTPOIKa
MOBEPXHOCTH
1 YJIBTPa3BYKOBOTO Je(heKTOCKOIIa 4
BIX U
Y]2-12
BHYTPEHHHUX
neheKTOoB.
1.4.Metoas! MexaHuyeckue UCTIbITaHUS
orpe/ieIeHUsI
pen Pabota Ha ynbTpa3ByKOBOM
MOBEPXHOCTH
2 N nedexrockone Y/[2-12 ¢ KOMILIEKTOM 4
cTaHgapTHRIX 00pasmos KOY-2
BHYTPEHHHUX
JeeKToB.
1.5.0nTHueck MarepuanoBeneHue u
ast OmnpeneneHye miIomany MoBepXHOCTH TepMHuUecKasi oopaboTka
3 MHKpOCKOIHUs. | (a3 crulaBa U METAJUIMUECKUX TPaHyJI 4
Amnanus 1o MeTauiorpaduuecKiuM METOI0M.
TUIOLIAJSIM U
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TOYCYHBIA
METOI,.

1.6.0nTHUECK MarepuanoBeeHue u
ast KonnyecTBeHHBIH aHATH3 TepMHUYecKasi 00paboTka
4 | mukpockonus. | nByX(a3HBIX TUTAHOBBIX CILIABOB 4

JIuneiinbii METOJlaMU MeTaJulorpaduu.
aHaJIN3.

Hroro: 16

3.6.Coaep:xanue 1a60paTOPHBIX padoT
1.4.1. M3yyeHne KOHCTPYKLIHMH M HACTPONKA YJbTPa3ByKoBoOro aedexrockona Y/2-12 (A3: 4, CPC:

3)

®opma opranusanuu: JlaboparopHas padota

1.4.2. Pabora Ha yabTpa3BykoBoM JedexkTockone Y/I2-12 ¢ KOMILIEKTOM CTAHAAPTHBIX 00pa3loB
KOY-2 (A3: 4, CPC: 3)

®opma opranuzanuu: JlaboparopHas pabora

1.5.3. Omnpenesnenne miIomaan noBepxHoctd ¢a3 cmjIaBa M MeTAIMYECKHX TIPaHyJl

MeTasuiorpaguyeckum meroaom. (A3: 4, CPC: 3)

®opma opranuszanuu: Jlaboparopuas padora

1.6.4. Kosm4ecTBeHHbIN aHAaIM3 ABYX(Aa3HBIX THTAHOBBIX CINIABOB METOAAMHM MeTALIOrpaduu.
(A3: 4, CPC: 3)

®opma opranmsanum: JlabopatopHas padora

3.7.KypcoBbie paGoThl M IPOEKTHI MO TUCHHUILTHHE

3.8.IIpomexyTouHasI aTTECTALHUS
1.
IIpukpeniennsie gaiiabl: Jx3amed (7 cemectp).doc

4. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA 1JIA
CAMOCTOSTEJBbHOMN PABOTHI OBYYAIOIINXCA MO JUCHUILINHE

1. OcHOBHAas 1 IOTIOTHUTENBHAS JTUTEPATYPA 110 JUCLUILINHE
2. Pecypcbl nH(OpMalMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «IHTepHeT.
3. Pecypchl HayuHO-TexHHUECKOW OnbmmoTekn MAU.

4. npopmanoHHble CTEH B! Kadeaphl.
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5. ®OH/] OLIEHOYHBIX CPEJCTB JIJIsSI IPOBEJIEHMS IIPOMEXYTOUYHOM
ATTECTAIMHU OBYYAIOIIIUXCS ITO AMCIUITVIMHE

Ornucanue nokasarenied, KpUTEpUU OLIEHUBAHUS KOMIETCHIIMN W ONKCAHUE IIKaJ OLCHUBAHUSA
OCYIIECTBISIIOTCS B cOoOTBeTCTBUU C [lomokeHneM o OalsIbHO-PEHTUHIOBON CHUCTEME OIICHKHU
pe3ynbraroB oOydenus cryneHToB no mucrurumae (IIpuka3 Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEeHUS «PEHTHHT 1O TUCITUIIIUHEY).

Jlyist olleHUBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O0yYaONIUXCS

UCIIONB3YIOTCA cheayromnme kputepun 1o 100-0amuibHOM mIkae:

1. ®opmynupoBaHHe MPEACTABICHHOW HHPOPMAILIUU B BHJIE TIPOOIIEMBL;
2. Tlpennoxenue criocoba pemieHus IpPoOIeMbI;

3. O6ocHoBaHme criocoba penieHus npoOIeMbl;

4. JlemoHcTpalus croco0a pemeHus mpooIeMBbl.

OI_IeHI/IBaHI/IC OCYHICCTBJIACTCA 1O cnez[yfomeﬁ IIKaJIC:

100-6annpHas mkana PesynbTat ocBOCHUA
MmeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BbipaxeH yeTko

I[J'I}I OLICHUBAHUA CUTYAallUOHHBIX 3aJlaHuI HCIIOJIB3YCTCA CICAYIOIIasl IIKaa:

100-0annpHas mkana PesynbTaT ocBOCHHS

oOyJaromuicst He MOXeT chopMyIHpPOBAThH
MeHee 30
npo0GseMy, NpeACTaBIEHHYIO B 33JaHUU

oOyyaromuiicss opMyIupyeT MOCTaBICHHYIO
3ajady, y Hero copMupoBaHbl

31-50 M30JIMPOBaHHbIC 3HAHUS U YMEHUS, OJJTHAKO

) OTCYTCTBYIOT HHTEIPUPOBAaHHBIE TOHATHS U
HAaBBIKH, B PE3yJIbTAaTe YETO JOMYLIEHBI

OIIIMOKH B pCeUICHUHA U 3aJaHNUC HC BLIITOJIHCHO

3aJlaHue BBINOJIHEHO, 00yJaroImuiics
MIPUMEHSET 3HaHUSA ISl pELICHUS
51-80 MIOCTaBJIEHHOW MPOOJIEMBI, O/IHAKO HE
) c(OpMHPOBaHbI KOMIIETEHIIUH, BCIIECTBHE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPyAHEHUS

B JIEMOHCTpAIIMH CTIOCOOOB PEIIECHUS 3a/1a9n

3aJlaHuE BBIIOJIHEHO KaK B TEOPETHUECKOM,
81-100 TaK ¥ B IPAKTUYECKOM IJIaHe, 00yJaromuics
JIETKO AEMOHCTPUPYET CBOK KOMIIETEHTHOCTD

0 TaHHOMY BOTIPOCY

cDOH,I[I)I OIICHOYHBIX CPCACTB, ITO3BOJIAIOIINEC OLICHUTL PE3YJIBTAThI O6y‘ICHI/I$I, BKJIFOYAIOT B CeOs:
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®  BONPOCHI K MPOMEKYTOYHON aTTeCTallUU.

[lepedyenp KOMITETEHLMH M TAIbl UX (POPMUPOBAHUS NIPUBEICHBI B CIEYIOIIEH TabuuIe:

N HIndp Komnerenmust tanbl GopMUPOBAHUS KOMIIETEHIIUH
1 IIKP-3 Croco6eH BEIGHPATh METOIBI MCCIEA0BaHMs | SHATD  METOJIBl  HCCIIE/IOBAHMS  CTPYKTYpBI
CIPYKTYpbl MATEpHAIOB M KOHTpOIs HX | MATEPHATOB M KOHTPOIS CBOMCTB M3J€IIUH
CROMCTB BrajgeTs onbITOM MO BEIOOPY METOJ0B UCCIIE0BAHNUS
CTPYKTYpBl ~MaTepUanoB U KOHTPOJsS CBOICTB
U3AETINI

3HaTh HOMEHKJIATypy MaTepHalioB, HCIOJIb3YEMBIX
Ha MPOU3BOJCTBE, U OCOOCHHOCTH NPOOOIOATOTOBKU
JUIS Pa3IUYHBIX BUJOB KOHTPOJIS

YMeTb opraHu3oBaTh U MPOU3BOAUTH TEXHUUECKUI
KOHTPOJIb BCETO LIUKJIA 00PaOOTKH N3AETHH

Branets HaBBIKOM mo00Opa CPEACTB M3MEPEHUI A
MIPOBEPKH CTaOMIIBHOCTH TEXHOJIOTHYECKUX
MPOLIECCOB, KOHTPOJS M WUCHBITAaHUH NPOIYKIWH,
UCXOIsl W3 OCOOCHHOCTEW WX NPUMEHEHHS |
Tpebyemoii TouHocTH u3Mepenuit Cemectp - 7

Bonpocsl K IpOMeKYTOYHON aTTECTALMU

«MeToabl HEpa3pVHIAIOIIET0 KOHTPOIS KAa4YeCTBA U3JICTUN)

1. Ox3amen (7 cemecTtp)
IIpukpeniennsie gpaiiabi: Jx3ame (7 cemectp).doc

6. MEPEYEHb OCHOBHOM 1 JTOITOJTHUTEJIHbHON YUEFHOM JINTEPATYPLI,
HEOBXOJINMOM JIJIsI OCBOEHUS TACIIUTLTAHBI

a)OCHOBHasl JIUTEpaTypa:

1. Meronbl aHanu3a HaHoMatepuasioB : yueO. mocobue / K.A. KeimpanueBa, A.A. FOpumesa, 1N.C.
benamosa; MAM (Hau. uccnen. yu-t). - M. : MAU, 2016. - 70 c. : un. Pexxum nocryna:
http://elibrary.mai.ru/MegaPro/Download/ToView/1560?idb=NewMAI2014

2. 3onoropeBckuii B.C. MexaHnnueckue CBOWCTBA METAUIOB : Y4YeOHHMK JUIsi BY30B IO CIIEIl.
"MeramioBeneHue, 000pyl. U TEXHOJIOTUS TepM. 0Opal. MeramnoB" 2-e¢ u3id., mepepad. u jom. - M. :

Merannyprus, 1983. - 350 c. : WL Pexum JOCTyTIa:
http://elibrary.mai.ru/MegaPro/Download/ToView/8658

3. Bosnecenckuii O.®. MeToapl CTPYKTYpHBIX MHCCIEIOBAHUI MarepuayioB. MeToabl MHKpPOCKOIMH:
yueOHOe Tmocobue, - Kazamp: WM3g-so KHUTY, 2014. - 184 «c¢. Pexum gocryma:
https://e.lanbook.com/reader/book/73312/#1

0)10TIOTHUTENbHAS JIUTEPATYPA:

1. Marepuanosenenue. OcHoBbl MerayuioBeaeHus : yue0. mocobue / E.C. benokonsiToBa, .B.

Conpmarenko; MAUW(nam. uccnen yH-T). - M. : Jlo6poe croBo, 2017. - 130 c. : wi. Pexxum nocryma:
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http://elibrary.mai.ru/MegaPro/Download/ToView/5287?idb=NewMAI2014

2. Knmapk 3.P. Mukpockomnmueckre MeTobl uccienoanus marepuaion / O.P. Kimapk, K.H. D6epxapar. -
M.: Texnocdepa, 2007. - 376 c. - 357-50. 620.1 - K47

7. MEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJUMBbIX IJIS1 OCBOEHUSA JUCHAIIJINHBI
Hns  obecneueHust  00pa3oBaTeIbHOrO  Mpolecca MO  JUCHHUILIMHE — O0OydYarouIuMcs
MIPEIOCTABIIAETCS BO3MOXXHOCTh KPYIJIOCYTOYHOI'O AMCTAHLMOHHOTO WHAMBUIYaJbHOTO IOCTyHa K

QJICKTPOHHBIM OMOJHMOTEUYHBIM CHCTEMAaM M3 JIFOOOH TOYKH, B KOTOpOﬁ HMECTCA HOCTYII K CCTHU

«HTepHe™.
HanmeHnoBaHue pecypca HNuTepHeT-cCHUIKA HA pecype
"ZNANIUM.COM™
DneKTpoHHAas OoubmoTeyHast cucrema | http://znanium.com

"ZNANIUM.COM".

000 "U3pareabcrBo JlaHb

OnextponHas oubroreunas cuctema OO0 e.lanbook.com

"UsmarensctBO Jlaup".

00O "DiexTpoHHoe HW31aTeabeTBo FOPAWT"

DnextponHas 6ubanoTeunas cuctema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

OnekrponHas oudmuoreka MAU (cooctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
duiekTpoHHasi Ondmorexka Koncopuuyma aspoxkocmudeckux By3os Poccnn
DeKTpOoHHas 6ubnmoreka Koncopuuyma | http://elsau.ru
a’pPOKOCMHUYECKHX BY30B Poccuu.
bubéanorexka POOU
bu6bmmorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library
Ennnoe oxkHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Ennnoe okHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam ‘ http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHOB"
DnekTponHas oubiroreunas cuctema eLIBRARY. ‘ http://elibrary.ru
00O "Haunnonaabusblii nugposoii pecype "PykonT"
OOO "HauunonanbHbli 1npoBoii pecype "Pykont". ‘ http://text.rucont.ru
000 "UBHUC"
00O "UBUC". | http://ivis.ru
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/

OOO "HHTerparop aBTOpCKOro npasa'

OOO "Hnurerparop aBropckoro mnpasa" 1Qlib. ‘ http://www.iglib.ru/
oIy "PI'B"
DnexTpoHHas oubnuoreka auccepranuii PI'b. http://dvs.rsl.ru
HarmonanwsHas anmekrponnas oubnunoreka (HOB). http://H36.pd
HIT HO9UKOH
Hexommepueckoe MapTHEPCTBO "HamwonaneHusiii | http://archive.neicon.ru
OnexkrpoHHo-MHbopmanmonnsiii Koncopuumym".
Hayu4HbIe MOJIHOTEKCTOBBIC PECYPCHI H3/1aTC/ILCTBA http://link.springer.com/
Springer (apxuB).

HayuHple IOJHOTEKCTOBBIE JKypHalbl —M3aaTenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

baza mannbix GreenFile kommnanuu EBSCO. http://www.greeninfoonline.com.
BHemHesKoOHOMHYECKOE 00beUHeHHe " AKaleMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTH Poccun"

baza nmanneix Web of Science (mpaBooGmamarens - | Www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza mannbix Scopus uznarensctsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http:/link.springer.com/
00pa3oBaTEeIbHBIX HENSX. http://www.nature.com/

Springer

Nature

baza nannsix komnanuun EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHble  MOJHOTEKCTOBBIC  JKypHal bl W KHurH | http://www.sciencedirect.com
n3narenbcTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHble MOJHOTEKCTOBBIC aHTIIOSN3BIYHBIC KypHAIBI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKHUE YKA3ZAHMS JJISI OBYYAIOILIIUXCS IO OCBOEHUIO
JTUCIATITAHBI

D¢ dexkTuBHBIM cHOCOOOM pa3BUTHS TBOPYECKMX CHOCOOHOCTEH CTYJIEHTOB NpU H3YyUYEHHUH
JTUCHUIUIMHBL SIBJISIETCSl caMOCTOsITeNbHAsE paboTa, KOTopas HalelleHa Ha MpopaboTKy CTyAeHTaMu
Marepuaia MpomeIInX KOHTAKTHBIX 3aHATUN U IOJATOTOBKY K MPEACTOSIIUM 3aHITHSIM.

CaMmocrosiTenbHass paboTa CTYJIEHTOB MHPOBOAMTCS HMHU B COOTBETCTBHUM C COOCTBEHHBIMU
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBAaTh TIPYyNIOBOE M3YyYEHHE  MaTEpUAJIOB,
o0ecreunBaoIliee COBMECTHYIO pPAa0OTy HECKOIbKUX CTYIEHTOB, YTO TIOJOXHUTEIbHO BIHMSIET Ha
Ka4ecTBO NMPOPadOTKU MPOTpaMMBbI Kypca.
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B TO e Bpems BBICOKas CTENEHb YCBOCHMS H3y4aeMON JHCLUUIUIMHBI JOCTUIaeTcs IpH
MOCTOSTHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepuanioM. B 3To cBs3M kKenareibHa mpopaboTka
JEKIMOHHOTO MaTepuaia B J€Hb €ro MPOYTEHHUs, 4YTO IO03BOJSET, BO-TIEPBBIX, ONEPAaTUBHO (Ha
CJIEIyIOIIEH JICKIIMK) CHUMaTh BO3HUKAIOIIUE BOIMPOCHI M, BO-BTOPBIX, CO3AaBaTh Oara)xk 3HAHUU MO
JUCHUILIMHE 33J10JIT0 J10 IPOMEKYTOUYHOM aTTeCTAlUK.

[Ipu moaroToBke K MPaKTUYECKUM 3aHATHUAM TakKe HE0O0XoauMa MpopadoTKa JIEKIMOHHOTO
MaTtepuaga. ITO MO3BOJUT OCO3HAHO paboTaTh C IpeIaracMblM MaTepHalloM IpernojaBaTeieM Ha
MPAKTUYECKOM 3aHSTHHU, a, CJIEJ0BATENIbHO, 3aKJIa/bIBaTh 0a3y METOJMK M IPUEMOB MPHU PELICHUU
MPaKTUYECKHX 3a/1a4.

[Tpu u3ydeHnn marepuaia HeOOXOIUMO JeNaTh aKIEHT HE Ha 3a3yOpHBaHWM MaTepuaia, a Ha
MOHUMAaHHUE ero (PU3UYECKOW CyTH, YTO Pa3BUBAET MBIILJICHUE U TO3BOJIET MOHITh METOAOJIOTHIO
M3y4aeMON JUCUUILIAHBIL.

9. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOI' Ui, HCITOJIb3YEMbBIX ITPHA
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCHHUITJIMHE
JlucuuniauHa OpUEHTHMpOBaHAa Ha INPUMEHEHHE KOMIBIOTEPHONM TEXHUKH, pPECypCcOB

MH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 3JeKTpoHHOM Oubimoreknu MAU s
MOMCKa, cOopa, XpaHeHUs, 00pabOTKH U MPEACTABICHUSI HH(OPMAITUH.

[Tporpammuoe obecnieuenme, MTHTEpHET-peCypCHl, JIEKTPOHHBIE OMOIHOTEYHBIE CHUCTEMBI:

1. Microsoft Windows.

2. Microsoft Office.

4. lntepHeT pecypcehl:

http://mrc.org.ua/fiziko-himicheskie-metodi-issledovanij-materialov (Caiit cnpaBoYHBIX JaHHBIX IO
UCCIJIEIOBAaHUIO MAaTEpPUATIOB);

http://www.naukaspb.ru/spravochniki/Demo (CaiiT cripaBoYHBIX JaHHBIX 0 METOJAM HCCIIECIOBAHHUS
METAJIJIOB);
http://t-ndt.ru/nerazrushayushhij-kontrol-metodyi,-xarakteristiki,-preimushhestva-1888.html

10. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3BI IO OCBOEHUIO
T CHUTIIMHBI

1. JIeKuMOHHBIE U MPAKTUYECKUE 3aHITUS

Aynautopus, 060pynoBaHHas y4eOHOUW MeOeabio Ha 56 MOCaTOYHBIX MECT: CTOJBI, CTYJbS IS
o0yyaromux; padouee MeCTo AJis MpenojaBaTes.

TemaTtnueckue cTeHabl — 6 MIT.

Jlocka ayauropHasi — 1 1mT.

Hacrennsiii 3kpan - 1 mr.

[lepeHOCHON KOMITIEKT MyJIbTHUMEAMHHOrO0 obopynoBanus (HOyTOyk FujitsuSiemens Amilo PI-
1505, mpoextop BenQ PB7200)

2. JJaboparopubie paboThI

2.1. JIaGopatopus MarepuanoBeeHre U TepMuyeckas oopaboTka
Aynuropus, o0opyaoBaHHas yuyeOHON MeOesnbio Ha 18 MocajioyHbIX MECT: CTOJIBI, CTYJbS AJIS
o0yyaromux; padbouee MeCTo AJIsl MpenojaBaTes.

Jlocka aynuropHas — lmr.

Becrwr ananutuueckue «AJIB-200M»-1 mit.

[Teus «CHOJI» - 4 mr.

WNHucTpymenTanbHblil MUKpockon«bBMM-1» - 1mr.

[Teusr nabopatopuas — 1.

Muxpockomn «Neophot» - 2 mmT.

TBepaomep — 2mT.

Teepaomep «TP 5006» - 1 mit.
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

Muxkpockomn — 1.

Crnekrporpad «ICII-51» -1 .

Muxkpockorn «MUM-7» -7 mT.

2.2. Jlabopatopusi COnpoTHBICHUE MAaTEPUATIOB
Ucnwirarensnag mamuHa «FP 10» - 1.
Ucnertatensaas mammna «FP 100y - 1.
Ucneiratensuaa mamuna «ZD 10y - 1.
Konép «MK-30A»

YasTpasBykoBoi nedekrockon Y /2-12 - 4 mr.
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Ipnnoxenne 1
Kk paloueii nporpaMme JHCIUIIMHBI

«MeToJIpl Hepa3pyIIarIIero KOHTPOIS Ka4eCcTBA M3ACTHI»

AHHOTanus padoyeil IPOrpaMmbl
JucuunnuHa MeTosbl Hepa3pyIlaoiero KOHTPOoJIs KayecTBa W3/IeANi sIBiigeTCs YacThio bioka
1  JIMCIMIUINHEI JUCIUIUIMH ~ TIOJTOTOBKM  CTYACHTOB TI0  HANpPAaBICHUIO  IOJTOTOBKU
22.03.01 MarepuanoBeicHUE W TEXHOJOTMH MaTepuasioB. J[ucuurmimHa peanu3yercs Ha CTynuHO
dakynprere «MOCKOBCKHY aBUAIIMOHHOTO HMHCTUTYTA (HAIMOHAIBHOTO HCCIIEA0BATEIHCKOTO
yHuBepcutera)» kadenpoit (kapeapamu) TAOM.
JucuuminHa HaleneHa Ha (GOpMUPOBAaHKE CIeAyommX kommereHuii: [IKP-3.

Coz[epxcaHHe AUCHUIINIMHBL OXBATbIBACT KPYI' BOIIPOCOB, CBA3aHHBLIX C! PACCMOTPCHUCM
TCOPCTHUYCCKHUX OCHOB W TIIPAKTHYCCKOI'O MCIIOJBb30BAHHMA OCHOBHBIX MCTOAOB HCCICAOBAHUA
MCTAUIMYCCKUX MAaTCpHuajloB — OITHYCCKOM MHUKPOCKOIIMHU, PECHTITCHOCTPYKTYPHOI'O AaHaJIM3a,
MIPOCBEUYMBAIONICH M PACTPOBOM IJIEKTPOHHOM MHUKPOCKONNHU, PEHTICHOCHEKTPaJIbHOT'0O MUKPOAHAIN34a,
TEPMHUYCCKOTO M JWJIATOMETPUYCCKOIO aHaJin3a.

[IpenogaBanne MUCHUIUIMHBI MpEAyCMaTpUBAeT Cienyromme (HopMbl OpraHHU3aluu Yy4eOHOTO
nporecca: Jlekmwus, [1paktuueckoe 3anstue, JlabopaTopHas padora.

[TporpaMMo#l MUCHUTUTHHBI MPEAYCMOTPEHBI CIICIYIONINE BHUILI KOHTPOJISI: TPOMEKYTOYHAS
aTtrecrainus B opme Dk3aMmeH (7 cemectp).

OOmiasi TpyIOEMKOCTh OCBOCHHSI JMCIUIUIMHBI COCTABIsICT 4 3a4eTHhIX enuHwmil, 144 yacos.
[TporpamMMoii JHUCIUIUIMHBI TPEAYCMOTPEHbI JieKIMoHHbIe (32 dacoB), npaktuueckue (16 uacos),
naboparopubie (16 wacoB) 3amsTus u (44 4YacoB) caMOCTOSTEIBbHOW pPabOTHI cTydeHTa. Llenbio
OCBOCHUS JIUCIUIUIMHBI SIBIISETCS (DOPMHUPOBAHUE y CTYJICHTOB MPOYHBIX 3HAHWW IO METOJaM
WCCIIEIOBAaHMS KPUCTAITUYECKOW CTPYKTYyphl METAUIMYeCKUX MaTepuasioB, (a3oBoro cocrasa
CIUTaBOB, XWMHYECKOW HEOJHOPOJAHOCTH METAUIOB M CIUIABOB, CTPYKTYpHBIX H3MEHEHWH B
METAINTMYECKUX MaTepuasax Mpu ux aegopmaiiu u TepMuueckoil o0padoTke, pa3oBbIX paBHOBECHIT B
JBYXKOMITOHCHTHBIX CITIaBaX, (Da30BBIX U CTPYKTYPHBIX NMPEBPAIICHUN B METAUIMYECKUX MaTepHaIax
P UX HArpeBe U OXJIAXKICHUU.

3ajayaMi OCBOEHHUS AMCLMUILIMHBI SIBISIFOTCS IPUOOPETEHNE CTYACHTaMU HaBBIKOB U yMe-HUI
IIPU BBINOJTHEHUU KOJIMYECTBEHHOI'O aHaIM3a MUKPOCTPYKTYPBhl META/UIOB U CILUIABOB C IIOMOUIBIO
ONTUYECKON MHKPOCKOIMHM; IPU OINPEACICHUHM IEPUON0B KPUCTAJUIMUECKOW pPEIIETKH M aHaIu3e
¢da3zoBoro cocraBa CIUIAaBOB, TEKCTyp JAe(opManuy, OCTAaTOYHBIX MAKpPOHAIPSDKEHUH 1o
pEeHTreHorpaMmam | audpakrorpammam; Ipu U3y4YeHUH METOJUK HUCCIIETOBaHHS METAJIJIOB U CILJIAaBOB
C IIOMOLIBI0 IIPOCBEUMBAIOIIEH M PACTPOBOM DJIEKTPOHHOM MHUKPOCKOIUHU, PEHTIEHOBCKOIO
MHKpPOAHaIn3a; MPH HM3YyYEHHH METOJUK OIPEACIICHHUs TeMIepaTyp KpUCTaJUIM3alud, TeMIIepaTyp
(ha30BBIX MpEBpaIEHUI B TBEPJIOM COCTOSHUU, KHHETUKU (ha30BBIX MPEBPAIIECHUI B METAIUTMYECKUX
Marepuanax ¢ HTOMOIIBIO TEPMUYECKOTO U THJIATOMETPUYECKOTO aHAIN3A.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«MeToapl HEpa3pVIIAIOIIETr0 KOHTPOJIA KAYEeCTBA U3AETUN»

IIpukpeniennslie ¢aiibl

JIk3ameH (7 cemectp).doc
IIpomexyrounas arrecranusi Nel

Dk3ameH (7 cemecTp)

Cemectp: 7
Buja xoutpoasi: O

Bonpocsr:

1. Knaccuduxkanus MeTo0B McciaeAoBaHUs MaTepuanoB (rpymmsl). MccinenoBanue
XUMHYECKOTO COCTaBA.

2. Knaccudukanus MeTo10B ucciieoBanusi MarepuaioB (rpynmsl). MccnenoBanue
CTPYKTYPBI.

3. Knaccudukanus MeTonoB uccienoBanus marepuainoB (rpynmsl). ccnenoBanue
¢dazoBoro cocrana.

4. Knaccudukanuuss METOJO0B HCCICAOBAHMSA MaTepuanoB (Tpymmbl). Bums

HEpa3pyLIAOIIETO KOHTPOJIS.

Buael Hepaspymaroniero KOHTposas. MarHUTHBIN Hepa3pylIarOAi KOHTPOJIb.

Buapl HEpazpymaromero KOHTPOJIsA. DNEKTPUIECKUI HEPa3pyLIAOIINI KOHTPOJIb

€MKOCTHBIM METOJOM.

/. Buael Hepa3pymIaromero KOHTpoJisl. DIEKTPUUECKUN Hepa3pyIIaloIui KOHTPOJIh
AIEKTPONOTEHINAIBHBIM METOJIOM.

8. Bujsl Hepa3pylIaOMero KOHTPOJs. DIEKTPUISCKUN Hepa3pyIIAIOIINN KOHTPOIIb
TEPMOIIEKTPUYECKUM METOOM.

9. Buasl Hepa3pyiaromero KOHTpoJist. BUXpeTokoBbIi Hepa3pyIIaroInil KOHTPOIb.

10.Bunpl  Hepazpymaromiero  KOHTpoJs. PaavoBOIHOBOW — HepaspyIlIaroIIvid
KOHTPOJIb.

11.Buasl Hepa3pylIalomIero KOHTPOJid. TengoBod Hepa3pylIalouuii KOHTPOJIb
NACCUBHBIM METOO0M.

12.Bunpl HepaspylIaromiero KOHTpouis. TeruioBod Hepa3pylalomuid KOHTPOJb
AKTUBHBIM METOJIOM.

13.Bunbl Hepa3pymaromero KOHTpodisi. OnTudeckuid Hepa3pyaromuii KOHTPOJIb.

14.Bunpl Hepa3pyLIaoEero KOHTpoJis. PaguannoHHblil Hepa3py Aol KOHTPOIb.

15.Buasl Hepa3pymaronero KOHTpoJisa. AKYyCTUUECKUN Hepa3pylIalomil KOHTPOJIb
NACCUBHBIM METOAO0M.

16.Bunbl HEepa3pymaomero KOHTpoist. AKyCTHUECKUN Hepa3pylIalouid KOHTPOJIb
AKTUBHBIM METOJIOM.

17.Bunpt HEpA3pyLIAOIIETO KOHTPOJIA. Hepazpymaromuii KOHTPOJIb
ITPOHUKAOIIMMH BEIIECTBAMM.

o o
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18.KonuuecTBeHHass  ONTHUYECKas  MHUKPOCKOMMUS. AHamu3 MO  IUIOMIASIM
MOJIMBIPUYECKON CTPYKTYPHL.

19.KonuvecTBeHHas: onmTHYecKass MUKPOCKOTHS. TOYeUHBIA METOI.

20.KonmnyecTBeHHass onThyeckass MUKpPOCKONWsA. JIMHEWHBIH aHamu3 omHO(Ma3HOM
MOJIMBIPUYECKON CTPYKTYPHL.

21 KonmuyecTBeHHass ONTHYECKass MHUKPOCKoOMHs. JIMHEHHBIM aHaIM3 MaTpUIHON
CTPYKTYPBHI.

22.KonuyecTBeHHas onrTuyeckas MUKpockonus. JIuHelHslil aHanu3 MHorodasHoit
MOJIUAIPUUECKON CTPYKTYPHI.

23.CyniHOCTh TEPMUYECKOTO aHaAIU3a.

24.11pocToii TepMuyeckui aHaiui3. TepMorpamMma HarpeBa € SHIAOTEPMUYECKUM
adexToMm.

25.11poctoii Tepmuyeckuii aHanu3. TepMorpamMma HarpeBa € SK30TEPMUYECKHUM
s dexTom.

26.ITpocToii TepMuyeckuii aHanu3. TepMorpaMMa OXJIaXACHUS C SK30TEPMHUUECKUM
s dpexTom.

27.Ilpoctoii TepMudeckuii ananu3. TepMorpaMMa OXJIakICHUs ¢ SHI0TEPMUUECKIM
s dexTom.

28. lupdepennmanpaplii  TepMudeckuil aHanu3. CyInIHOCTH MeTOJa H  CXema
ycranoBku s JITA.

29. ludbepeHninanbuplii  TepMUYECKMM  aHanu3.  BnusHue  Maccel
TEIUIONPOBOJAHOCTH 00pa3iia Ha XapaKTep TEPMOTPaMM.

30.Iuddepennmanbupiii  TepMUUECKUN aHanW3. BiusHUe STajoHa U CKOPOCTH
HarpeBa Ha XapakTep TEPMOTPAMM.

31.IIpuMeHeHne TePMUYECKOTO aHaATN3a.

32. TepmoninekTpuyeckue rnpeodpazoBareny.
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