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¢du3uku MarepuanoB npoTokos Ne 12 ot «21»utons 2018r.

JlonoHeHHs U U3MEHEHHS, BHECEHHBIC B Pa00YyI0 MPOrpaMMy JUCIHMIUIMHBI, YTBEP)KICHBI Ha
3acenanuu Kadeapbl ,
npoToKo Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/

JlonoHeHHsT ¥ U3MEHEHHs, BHECEHHbBIC B Pa00YyI0 IPOrpaMMy JUCIHIUIMHBI, YTBEP)KICHBI HA
3acenaHnuu Kadeapsl ,
npoToKos Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/

JlonoHeHHUs U U3MEHEHHs, BHECEHHBIC B Pa0OYyI0 IPOrpaMMy JUCIHIUIMHBI, YTBEPHKICHBI Ha
3acenanuu Kadeapol ,
npoToKos Ne OT « » 20r.

3aBeayromiuii kadeapoit / ®.1.0/




CnMcoK JOKYMEHTOB M MAaTepHAJIOB

1. IlepeueHsb MIaHUPYEMBIX PE3yIBTATOB OOYUYEHUS IO AUCIUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHMsI 00pa30BaTEIbHOM TPOrpaMMbl

N

. MecTo TUCHMITIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Coneprkanue paboueii mporpaMmbl (00beM TUCIUILIMHBI, THITHI H BUIBI YIEOHBIX
3aHSITHIA, y4eOHO-METOUUECKOe 00ECIIEUeHNE CaMOCTOSTEIbHON pabOThI
00yJaroIIuXxCsi)

4, (DOH,Z[ OLCHOYHBIX CPCACTB MO0 JUCHHUITJINHEC

4.1.TlepedyeHb KOMIETEHITUN C YKa3aHUEM 3TaroB UX (JOPMHUPOBAHMS B TIpoOIIecce
ocBoeHUs 00pa3oBaTeNnbHON mporpammbl. OTEicaHKe TTOKa3aTelnei U KPUTEPUEB
OILICHUBAHMsI KOMIIETCHITNI Ha pa3IMYHBIX dTanax uxX (OPMHPOBAHUS, OITMCAHUE IITKA
OLCHUBAaHUA

4.2. TunoBsie KOHTPOJIBHBIC 3a/IaHHS WJIM UHBIE MAaTEPHAITBI, HEOOXOIUMBIC IS
OLICHKHY 3HAHU, YMEHHI, HABBIKOB U ONBITA ACATEIbHOCTH, XapaKTEPU3YIOIIUX ITAIIbI
dbopMHUpPOBaHHS KOMIIETEHITUN B MPOIIECCE OCBOSCHUS 00Pa30BaTEIHLHOM MPOTPaMMBI.
Meroanueckre MaTepHUabl, ONPEAEISIONIUE TPOLEAYPHI OLIEHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U ONBITA JIEATEITLHOCTH, XapaKTEPU3YIOIINUX dTanbl POopMUPOBaHUS
KOMIICTEHITHI

4.3. Peiumune-nian oucyuniutul (npu Heobxooumocmu)

5. YuebHO-MeToan4eckoe U MHGOPMAIIMOHHOE 00eCTIeYeHNEe TUCITUTITUHBI

5.1.TlepeueHb OCHOBHOM ¥ JIOMOJIHUTEILHON yU4eOHOM TUTEepaTyphbl, HEOOXOIUMOM IS
OCBOCHHSA NUCHUITIIINHBI

5.2.Tlepeuenb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn «HTEepHEeT»
U TIPOrPaMMHOT0 00ecTieueH s, HEOOXOIUMBIX JJIsi OCBOCHUS JUCIIUILTAHBI

6. MarepuanbHO-TexXHUYeCcKas 06a3a, HeoOXoquMast IJisl OCYIIECTBICHUS
00pa30BaTEILHOTO MpoIiecca MO TUCITUTUIHHE




1. IlepeyeHpb MJIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s MO JUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pPa30BaTe/JbHOMH MPOrpaMMbl

(¢ opuenmayueti na xapmol KOMnemeHyuiL)

B pesynbpTare ocBoeHHs 00pa30BaTEILHON TPOrPaMMBbl 00YUAIOIIUNUCS TOJDKEH OBJIAJIETh

CIICAYIONIMMU Pe3yJIbTaTaMu OOyUEHHsI 10 JUCIUTUTNHE:

Pesynbrarel 00ydeHus

dopmupyemasi KOMIIETCHIUS
(c yxazanuem Koj1a)

[Ipumevanue

3HaHus 1. 3HaThb
nH(pOpPMaIMOHHO-
KOMMYHHKAITUOHHBIE
TEXHOJIOTHUH,
rI100aIbHBIE
nH(pOpMaIMOHHbIE
pecypcbl B
uccaeaoBaHuu (pU3nKo-
XUMHUYECKHMX  CBOMCTB
HAaHOKOMITO3UIIMOHHBIX
MaTepHasoB

TOTOBHOCTBIO K HCIIOJIh30BAHHIO
COBPEMEHHBIX HH(POPMAITMOHHO-
KOMMYHHKAITUOHHBIX TEXHOIOTHH,
I00ANBHBIX HH()OPMAITMOHHBIX
PECYPCOB B HAYYHO-HCCIIEA0BATEIHCKOM
Y PacyeTHO-aHAJIUTUYECKON
JESTEIbHOCTH B 00JIaCTH
MaTEepHATIOBEICHHUS U TEXHOJIOTHU
matepuainon ([TK-1)

2. 3HaTh OCOOEHHOCTH
(U3UKO-XMMHYECKHIX

MIPOIIECCOB,
MPOTEKAIOIINE B
HAaHOKOMITO3UIIMOHHBIX

MaTepuagax TMpU HX
MOoJTy4eHuHr, 00paboTKe

u Moaudukammm,
HCIIOJIB30BATh B
HCCIIEIOBAHUAX u
pacdyerax 3HaHUA O
METOIax
HCCIICIOBAHUS,
aHajau3a, JUArHOCTUKH
u MOJICIIUPOBAHUS
CBOMCTB BEILIECTB
(mMaTepuaios),
MIPOBONTH
KOMILJICKCHBIC
HCCIIEIOBAHUS,
TIPUMEHSIS
CTaHJIaPTHHIE u
cepTudUKaIMOHHBIC
HCIIBITAHUS

CnocoOHOCThIO TOHUMATh (PU3UIECKUE
Y XUMHYECKHUE MPOLIECCHI,
MPOTEKAIOIINE B MaTepUaiax MpH Ux
NOJIy4eHUH, 00paboTKe U
MOTU(UKAINH, UCTIONB30BaTh B
HCCJIICAOBAHUAX U paCyCTaxX 3HAHHUA O
METO/IaX MCCIICIOBaHUs, aHAIN3A,
ANArHOCTUKH U MOACTIMPOBAHUA
CBOWCTB BEIIECTB (MaTepHaioB),
MNpOBOAUTH KOMIIJICKCHBIC
WCCIICIOBaHMSI, TPUMEHSS CTaH/IapTHBIC
u cepruduxannonnsie ucnbitanus ([1K-

3)

3. 3HaTh 0COOEHHOCTH

BIIMSAHUS ~ MHUKpPO- U
HaHOCTPYKTYPBI
KOMITO3UIIMOHHOM
KEpaMUKH Ha CBOWCTBA
MaTepHuaos, ux
B3aUMOJICUCTBUHI C
OKpY>Karolle cpeaou,
MTOJISIMM.

CnocoOHOCTHIO HCTIONB30BATh Ha
MPaKTUKE COBPEMEHHbIE
MPEJICTaBICHUS, O BIUSIHUU MUKPO- U
HAaHOCTPYKTYpPBI Ha CBOMCTBA
MaTepuasoB, UX B3aUMOJICHCTBUH C
OKpY>Karollel Cpeiou, MOJSAMH,
SHEPreTUYeCKUMH YacTUIIAMU U
uznyuenuem (I[1K-4)




YMmenus 1. YMerp mnpuMeHATH TOTOBHOCTBIO K HCIOJIb30BaAHUIO
MH(POPMAIIMOHHO- COBPEMEHHBIX HH(POPMAITUOHHO-
KOMMYHHKAI[MOHHBIE KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH,
TEXHOJIOTHUH, rI100aTbHBIX HHPOPMAITHOHHBIX
rio0aabHbIE PECYPCOB B Hay4YHO-HCCIIEI0BATEIbCKOM
nH(OpMAaIIMOHHBIS U pacyeTHO-aHATTUTUICCKON
pecypcsl B JEeSTeIbHOCTH B 00J1aCTH
UCCIIeIOBAaHUH (DU3HKO- MaTepUaIOBEICHUS U TEXHOIOTUN
XUMHYECKMX  CBOMCTB matepuanos ([TK-1)
HAaHOKOMITO3UIIHOHHBIX
MaTepUajoB
2. YMerb mnpumeHsATh | CrnocoOHOCTBIO MOHUMAThH (PU3NYECKUE
0COOEHHOCTH  (hU3HKO- 1 XUMHUYECKUE MTPOIIECCHI,
XUMHYECKHIX MPOTEKAOIIKE B MaTepUaIaX MPU UX
MPOIIECCOB, MOJIy4eHUH, 00paboTKe 1
MIPOTEKAOIINE B Mo (UKAIIH, UCTIOB30BATh B
HAaHOKOMITO3ULIMOHHBIX HCCJIEIOBAHMSIX U pacyeTax 3HaHUSA O
MaTepuagax TMpU HX METOJIaX UCCIIEeIOBaHMSs, aHATN3a,
MOJTy4eHUH, 00paboTKe JTUArHOCTUKHU ¥ MOJICITUPOBAHUS
u Moaudukammm, CBOWCTB BeIIECTB (MaTepHalioB),
UCIOJIb30BATh B MIPOBOAUTH KOMITJIEKCHBIE
HCCIIeTIOBAaHUSIX U | UCCIENOBaHUS, IPUMEHSSI CTAaHIaPTHHIE
pacuetax 3HaHUS O | M cepTHduKauoHHbie ucnbiranus ([TK-
METO/1aX 3)

UCCIIeIOBaHMS,

aHalM3a, JIUArHOCTHKHU

u MOJIETTUPOBaHUS

CBOKCTB BEIIECTB

(mMaTepuaion),

MIPOBONTH

KOMIUIEKCHbBIE

UCCIIeTIOBaHUS,

MIPUMEHSIS

CTaHJIapPTHHIE u

cepTudUKaIMOHHBIC

VCIBITaHUS

3. YMerb NOpUMEHSTh CnocoOHOCTHIO UCITOTH30BATh Ha
O0COOCHHOCTH BIIUSHUS MIPAKTUKE COBPEMEHHBIC
MUKpO- U | TPEeICTaBIICHUS, O BIUSHUU MUKPO- U
HAHOCTPYKTYPBI HAHOCTPYKTYpPHI HA CBOWCTBA
KOMITO3UIIMOHHOU MaTepUaJIOB, UX B3AUMOJCHCTBHUU C
KEpaMHUKU Ha CBOMCTBA OKpPY’KaIoIlleH Cpesio, MOJISIMH,
MaTepuasos, ux SHEPreTU4eCKUMH YacTUIIAMU U
B3aMMO/ICHCTBUH c uznyuenuem (I[1K-4)
OKpYy>Kalollen cpeaon,

TIOJISIMH.

Brnagenus 1. Brnagerp HaBBIKAMH TOTOBHOCTBIO K HCIIOJIH30BAHHIO

(naBbIKH / MIPUMEHECHUS COBpPEMEHHBIX HH(OPMAIIMOHHO-

OTIBIT nH()OPMALIMOHHO- KOMMYHHKAITUOHHBIX TEXHOIOTHH,

JIeSATEIbHOCTH) | KOMMYHHKAIIMOHHBIC rI100aTbHBIX MH(POPMAITMOHHBIX
TEXHOJIOTUH, pPECypCoOB B HAYYHO-HCCIIE0BATENbCKON
r7100aJbHbIE U pacyeTHO-aHAJIUTHYECKON




nH(pOpMaIMOHHBIE
pecypcbl B
uccaenoBaHuu (pU3nKO-
XUMHUYECKNX CBOMCTB
HAaHOKOMITO3UIIMOHHBIX
MaTepHaoB

NEATEILHOCTH B 00JIacTH
MaTepI/IaJ'IOBe,Z[GHI/I}I " TCXHOJIOT NN
matepuanos (I[TK-1)

2. Braners HaBeIKamMu
NPUMEHEHHUS  (PU3UKO-
XMMHYECKUX

MIPOIIECCOB,

MPOTEKAIOIINe B
HAaHOKOMITO3UITMOHHBIX
Marepuasiax TpH  HUX
MOJTy4YeHUH, o0paboTKe

u MoauUKaIIH,
HCIIOJIb30BAaTh B
HCCIIEIOBAHHUAX u
pacuerax 3HaHHS O
METO1axX
HCCIICIOBAHUS,
aHajgu3a, JUArHOCTUKH
u MOJICTTUPOBAHUS
CBOMCTB BEIIECTB
(MaTepuaion),
MIPOBOINTH
KOMILJICKCHBIC
HCCIIEIOBAHUS,
IPUMEHSIS
CTaHJIapPTHBIC u
cepTu(UKAIIMOHHBIC
HCIIBITAHHUS

CrocoOHOCThIO TOHUMATh (PU3UIECKUE
Y XUMHYECKHUE MPOLIECCHI,
MPOTEKAIOIINE B MaTepUaiax MpH UX
NOJIy4eHUH, 00paboTKe U
MOTU(UKAIIH, UCTIONb30BaTh B
UCCIICIOBAHMSIX M pacueTax 3HAHHS O
METO/IaX MCCIICIOBAHUS, aHAIN3A,
JMAarHOCTHUKU M MOJICTTUPOBAHUS
CBOWCTB BEIIECTB (MaTepHaioB),
MPOBOJIUTH KOMIUICKCHBIC
WCCIICIOBaHMSI, TPUMEHSS CTaHIapTHBIC
u cepruduxannonnsie ucnbitanus ([1K-

3)

3. Brnagers HaBbIKaM#
MPUMCHCHHS  BIIUSHUS

MHUKPO- u
HaHOCTPYKTYPBI
KOMITO3UIIMOHHOM
KEpaMUKH Ha CBOWCTBA
MaTepHuaos, ux
B3aUMOJICUCTBUHI C
OKpY>Karolle cpenou,
TTOJISIMU.

CnocoOHOCTBIO HCIOJIB30BATh Ha
MIPaKTUKE COBPEMEHHBIC
HpGI[CTaB.HGHI/I}I, O BJIUAHUN MI/IKpO- 148
HAaHOCTPYKTYpPhI HAa CBOMCTBA
MaTepI/IaJIOB, nux BBaHMOHGﬁCTBHH C
OKpY>KaloIlel cpeiou, MOJIsIMH,
3HepF€TI/I‘-I€CKI/IMI/I qaCcTUulaMu u
uznyaenuem ([TIK-4)

[1K-1 — roTOBHOCTBIO K HCIIOJB30BAaHUIO COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, TJ00aTbHBIX WH(GOPMALMOHHBIX PECYpPCOB B HAYYHO-HUCCIIEAOBATENBCKOM H
pacyeTHO-aHAJIUTHUECKON JIeATEIbHOCTH B OOJACTH MaTEpUaJOBENEHUS M TEXHOJOTHH

MaTepUajoB

[IK-3 — CriocoOHOCThIO MOHMMAaTh (U3MYECKHE M XUMHYECKHE IPOIECCHl, MPOTEKAIONue B
MaTepuanax Mpy uX MoMy4YeHUuH, 00padoTke U MOAU(PUKAIINH, UCTIOTH30BaTh B UCCICAOBAHUSIX U
pacueTax 3HaHHS O METOAAX HMCCIIECOBAaHUs, aHAIN3a, TUATHOCTUKH U MOJICITMPOBAHUSI CBOHCTB
BCIICCTB (MaTepI/Ia.HOB), MNPOBOAUTE KOMIIUJICKCHBIC HUCCIICAOBAHUS, NPUMCHAA CTAHIAPTHBIC U

cepTu(UKaIMOHHBIE UCTTBITAHUS




[NK-4 — CnocoOHOCTBIO MCHOIB30BATh HAa MPAKTHKE COBPEMEHHBIE NMPEACTABICHHUS, O BIUSHUH
MHUKPO- W HAHOCTPYKTYpPhl Ha CBOWCTBAa MaTE€pPUAJIOB, UX B3aMMOJCHCTBUHU C OKPYXKAIOIICH
CpEIoi, OJIIMU, PHEPIETUUECKUMHU YaCTULIAMU U U3J1y4EHHEM

2. Leab 1 MeCTO TUCHHUIJIMHBI B CTPYKTYPe OCHOBHOI1 00pa3oBaTe/ibHOI MPOrpaMMbl

JucriunnuHa «Da3oBbie MEPEeXo1bl B HAHOKOMITO3UTAX» OTHOCUTCS K 8ApUAMUEHOU YaCTH.

JucuummHa n3ydaercs Ha 2,3Kypcax B 6,8 ceccusx.

enpto yueOHOW AUCHUIUIMHBI «Da30Bble TMEPEXOJbl B HAHOKOMIIO3UTAX» SBIISCTCS
dbopMupoBaHrue 3HaHHKA O (A30BBIX MEpPEX0oJaxX B HAHOCTPYKTYPHUPOBAHHBIX KEPaAMHUYECKHX
MaTepuanax, YMEHUHW TPUMEHEHUS, BIIaJICHUE HaBBIKAMHU HCIIOJIB30BAHMS JTAaHHBIX O (PU3UKO-
XUMHUYECKHUX TMEepexoaax s IJIaHUPOBAHUS HKCIUTYaTAI[MOHHBIX CBOWCTB KOMITO3UITMOHHBIX
MaTepHaJIoB.

Jliss OCBOCHHSI JAUCUUILIIMHBI HEOOXOIUMBI KOMIIETCHIIUH, CHOPMHUPOBAHHBIE B paMKax
W3Y4YEHUS CICAYIOMNX JUCITUTUINH:
«TexHonmoruu (yHKIIMOHATHHBIX KEPAMUYECKUX MATEPHATIOB
HMucnunnuna «Da3oBble EPexobl B HAHOKOMITO3UTAX» HaIlpaBjeHa Ha O00ydyeHHWE MarucTpoOB
¢$a30BBIM TEepexoJaM B TEXHOJIOTHUYECKHUX IMPOIECCaX M3TOTOBIICHUS HAHOKOMITO3UTOB. Takike
TUCIUTIIIMHA TpeOyeT OBNAJeHUs JOCTAaTOYHO IITUPOKOro Kpyrozopa o0 00OpyIOBaHHH,
TEXHOJOTHYECKHX TPOIeccax B Pa3IUYHBIX OTPACISIX MPOMBIIUICHHOTO TPOU3BOACTBA
NPONYKIIUHM, 00 WX TEXHUYECKOM U TEXHOJOTUYECKOM YpPOBHSIX, OBJAJCId OCHOBaMHU
KMHEMAaTUYECKUX, TPOYHOCTHBIX, TEXHOJIOTHYECKHX PACUETOB.

N3yuaemass aucnuriiHa SIBISETCS OCHOBOM JUCHUIUIMH «HaHOCTPYKTypuUpOBaHHBIE

KepaMUYeCcKne Marepuanbl», «[eopeTHYecKue OCHOBBI —IMONYYCHHS KOMIO3UIIMOHHBIX
KepaMHUUYECKHX 0€300KUTOBBIX MAaTEPHAIIOB.

3. Copaep:xanue padoudeit mporpaMmbl (00beM TUCHHUILUIMHBI, THIBI M BHAbI Y4eOHBIX
3aHATHI, y4eOHO-MeToAH4YeCKOe o0eclmeyeHHe  CaMOCTOATEJbHOH  PadoThl
00yJaIOIIHXCS)

Conepsxanne paboueit mporpamMmsl peactasieHo B [Ipumoxenun Ne 1.
4. ®oH] OLIEHOYHBIX CPEICTB MO THCIUTLINHE

4.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM ITanoB UX ()OPMUPOBAHUS B MpoLiecce
0CBOEHUs 00pa3oBaTeIbHON MporpaMmmbl. OnUcaHue MoKa3aTeell U KpUTepueB
OlleHMBAHUSI KOMIETEHI[HIl HA Pa3JIMYHBIX ITANAaX UX (POPMHPOBAHUS, ONIMCAHUE IIKAJI
OlLlCHUBAHUS

Kon u dopmymupoka komnerenmuu [IK-1 — TOTOBHOCTBIO K HCHOJIL30BaHUIO
COBPEMEHHBIX 1HGHOPMaIlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, [J100AJTBHBIX
WHGOPMAIIMOHHBIX PECYPCOB B HAYYHO-HCCIEIOBATEIBCKOW U PacYeTHO-aHATUTUYCCKON
JeSTeIbHOCTH B 00JIACTH MaTepUaIOBEICHHSI U TEXHOJIOTHH MaTepPHAJIOB.

Oran [Inanupyemsie Kpurepun onieHuBaHus pe3yabTaToOB 00yUYeHUs
(ypoBenb) Pe3ybTAThI
OCBOEHUS o0y4yeHHs
KoMIieTeHIH |  (mokasaTesnu 2 («He 3 4 5
u JOCTHKECHHUS yIOBJICTBOPUT | («YHOBIETBOP («Xopomo») | («Ommumo»)
3aJJaHHOTO CIIHO») UTEJIBHO)
YPOBHs

OCBOCHHSI




KOMITETCHITHI)

IIepsbrit 3HaTh: He 3naer Nwmeer 3Haer B
aTan 3HaTh UH(OPMALIMOH | MPEJCTABICHN | MHPOPMAIO | COBEPILECHCTB
(ypoBeHb) uH(OPMAIIMOHH | HO- 0 HHO- € 3HAET
o- KOMMYHUKAIM | THGOPMAIIMOH | KOMMYHHUKaLl | HHPOpMAIIO
KOMMYHHKAITIO | OHHBIX HO- HMOHHBIE HHO-
HHBIE TEXHOJIOTHUH, KOMMYHHKAI | TEXHOJOTHM, | KOMMYHHKAI]
TEXHOJIOTHH, I ENINZIAE OHHBIX r00anbHbIe | HOHHBIC
riio0aJbpHBIE WH(pOpPMAIIMOH | TEXHOJIOTHAX, | HHGOPMAIIHO | TEXHOJIOTHA,
UH(POPMALIMOHH | HBIX PECYPCOB | IJI0OANbHbIE HHBIE rio0abHbIE
bI€ PECYPCHI B B WH(pOpPMaAIIUOH | pEeCypcCHl B nHpopManuo
UCCIICIOBAHUH | UCCIICIOBAHUHU | HBIX pecypcax | UCCICOBAaHH | HHBIC
busuKo- busuKo- B u (HU3uKo- pecypchl B
XUMHYECKHUX XUMHYECKHUX UCCIICIOBAaHUH | XUMHUYECKUX | UCCIICJOBAHU
CBOMCTB CBOWCTB ¢busuko- CBOWCTB u (pu3uKo-
HAHOKOMITO3UIl | HAHOKOMIIO3MI] | XUMHYECKHX HAHOKOMITO3 | XUMHYECKHX
MOHHBIX HMOHHBIX CBOICTB UIMOHHBIX CBOICTB
MaTepuasoB MaTepUajoB HAHOKOMITO3HII | MATEPUATIOB | HAHOKOMIIO3
MOHHBIX UIMOHHBIX
MaTepHaoB MaTepHaoB
Bropoit YMmeTs: He ymeer Ymeer Ymeer Ymeer
aTal YMmeTh MPUMCHSITh MPUMECHSITh MPUMCHSITh MIPUMCHSITh
(ypoBeHb) MPUMEHSATH nHpopmarnoH | uHGopManuoH | uHbopmamuo | nHGopMaIo
uH(OPMAIIMOHH | HO- HO- HHO- HHO-
o- KOMMYHHKAIM | KOMMYHUKallM | KOMMYHUKAll | KOMMYHHUKAIl
KOMMYHHKAITIO | OHHBIC OHHBIE WOHHBIE MOHHBIE
HHEBIE TEXHOJIOTHUH, TEXHOJIOTHUH, TEXHOJIOTUH, | TEXHOJOIHH,
TEXHOJIOT U, rio0aIbLHbIE riI00alibHBIE riIo0albHBIE | TIIO00AILHBIE
ro0anbHBIC nHpopmanoH | uHGopManuoH | uHbopmamuo | nHGopMaIuo
WH(OPMAIIMOHH | HBIE PECYpPCHI B | HBIE PECYPCHI B | HHBIC HHBIC
bI€ PECYpPCHI B UCCJIETIOBAaHUM | UCCIIEJOBAHUU | PECYpCHI B pecypchl B
UCCIICIOBAaHUH | (PU3UKO- ¢buzuko- HCCJIEIOBAHM | MCCIIEJIOBAaHU
busuKo- XUMHUYECKHX XUMHUYECKUX u (HU3uKO- u (pu3uKo-
XUMHYECKHUX CBOWCTB CBOWCTB XUMHYECKHX | XUMHUYECKHX
CBOJCTB HAHOKOMITO3MI] | HAHOKOMIIO3HUI[ | CBOMCTB CBOICTB
HAHOKOMITO3HIl | HOHHBIX HMOHHBIX HAHOKOMIIO3 | HAHOKOMIIO3
HMOHHBIX MaTepuasoB MaTepuasos, UIUOHHBIX UIUOHHBIX
MaTepuasoB HO JIOMYCKaeT | MaTepUalioB, | MaTepUaIOB
OIINOKH JIOTTyCKaeT
HE3HAYUTEIh
HOE€ OIHNOKU
Tperuii Bnaners: He nmeet HNwmeer naBeiku | Umeet Nwmeer
JTan Bnanets HABBIKOB MIPUMEHECHUS HaBBIKU HaBbIKU
(ypoBeHb) HABBIKAMU PUMEHCHUS WH()OPMALIMOH | IPUMEHEHUS | IPUMECHECHHUS
MPUMEHEHUS nH(pOpMaIMoH | HO- nHpopmaro | nHGOPMAITHO
uH(OPMAIIMOHH | HO- KOMMYHHKAI | HHO- HHO-
o- KOMMYHHUKAI | OHHBIE KOMMYHHKAI] | KOMMYHHKAI]
KOMMYHHKAITIO | OHHBIC TEXHOJIOTHH, WOHHBIE HMOHHBIE
HHEBIE TEXHOJIOTHUH, riio0aJbHBIE TEXHOJIOTUH, | TEXHOJOIHH,
TEXHOJIOTHUH, rio0anbHbIe uHpOpMALMOH | TII00aIbHBIE | IJI00ANTbHbIE
ro0anbHBIC nH(pOpMaIMOH | HBIE pecypchl B | mHGoOpMaruo | nHpopmMamo
WH(OPMAIIMOHH | HBIE PECYpPCHI B | HCCICIOBAHUU | HHBIC HHBIC
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bIC PECYPCHI B
HUCCICOOBAHUN
busuKo-
XUMHUYCCKUX
CBOCTB
HAHOKOMITO3HMI]
MOHHBIX
MaTepUajoB

HCCIEA0BAaHUU
¢dusuko-
XUMHUYECKHUX
CBOMCTB
HAaHOKOMITO3HI]
MOHHBIX
MaTepualioB

¢busuko-
XUMHUYCCKUX
CBOMCTB
HaHOKOMITO3HI]
HOHHBIX
MaTepHuaos,
3aTPyAHSIETCS.

pecypchl B
HCCIICIOBAHU
u (HU3uKo-
XUMHUYECKHX
CBOICTB
HAHOKOMIIO3
WIMOHHBIX
MaTepuaioB,
HO JIOITYCKaeT
HE3HAYUTEIIb
HBIE OIIMOKH

pecypchl B
UCCIIeTOBAaHU
u (pU3uKO-
XUMHUYECCKUX
CBOWCTB
HAaHOKOMIIO3
UIMOHHBIX
MaTepHasoB

Kon u popmynuposka komnerennuu [1K-3 — cnocoOHOCTh MOHUMATH (PU3HYECKHE U
XUMHWYCCKHUEC MPOILICCCHI, MPOTCKAIIINC B MATCpHUAJIAX IIPpHU HUX MNOJYYCHHH, O6D&60TK€ )41

MOIU(DUKALL

HH,

HCIIOJB30BAaTh B

HCCICAOBAHUAX W pacyeTrax

3HAHHMA O METodax

HUCCIICIOBAHMS, aHaJIM3a, TUArHOCTUKA W MOJCIMPOBAHMS CBOMCTB BEIIIECTB (MaTGDI/Ia.HOB),

IOPpOBOAUTH KOMIIJICKCHBIC HMCCICAOBAHMA, NMPUMCHIASA CTAHAAPTHBIC U CeDTI/I(bI/IKaHI/IOHHI)IG

UCTIBITAHUS.
Ortan [Inanupyemele Kpurepuu ornieHuBanus pe3yabTaTOB OOYUICHHS
(ypoBeHb) PE3YJIbTAThI
OCBOCHHUS o0yJeHus
KOMIIETEHITN (moxazarenu 2 (e 3
1 FOCTIDRCHIA yIOBJIECTBOPUT | («YHOBIETBOP 4 S
3aJIaHHOTO («Xopoto») | («OTaIudHO»)
ypOBHA CIIBHO») UTEIHLHO)
OCBOCHUS
KOMITETCHITHI)
IIepsbrit 3HaTh: He 3naer Nwmeer 3Haer B
JTamn 3HaTh 0COOEHHOCTEH | MpelnCTaBIeHH | OCOOCHHOCTH | COBEPIICHCTB
(ypoBeHb) 0COOECHHOCTH busuko- S0 busuko- ¢ 3HaeT
¢buzuko- XUMHYECKHUX OCOOCHHOCTSIX | XUMUYECKUX | OCOOCHHOCTH
XUMHYECKHUX MPOIIECCOB, ¢buzuko- MPOIIECCOB, ¢buzuko-
IIPOIIECCOB, NPOTEKAOIINE | XUMHYECKIX NPOTEKAIOIIN | XUMUYECKHX
MpOTEKaKIe | B MIPOILIECCOB, €B MIPOIIECCOB,
B HAHOKOMIIO3HI] | MPOTEKAIOIINE | HAHOKOMITO3 | MPOTEKAIOIIH
HAHOKOMITO3HIl | HOHHBIX B UITHOHHBIX eB
MOHHBIX Marepuaiax HAaHOKOMIIO3HI[ | MaTepuaiaXx | HAaHOKOMIIO3
Marepuanax pU UX MOHHBIX pU UX UIUOHHBIX
pU UX MOJTy9YCHHUH, MaTepHuaax MOJYyYCHUH, | MaTrepuaiax
IIOJIyYEHUH, o0paboTke u IIPU UX 00paboTke U | IpHU UX
00paboTKe u MoaudUKaIMH, | OJy4YeHNH, MoaudUKaIKM | MOJy4YEHUH,
MOIU(UKAIMH, | UCTIONB30BaTh | 00paboTke n ", 0o0paboTke 1
UCTIOJIB30BaTh B | B MOTUGUKAINH, | HCTIONB30BaT | MOAU(DUKAIN
WCCIICIOBAHMSIX | UCCIIEIOBAHUSI | UCIIOJIb30BAaTh | b B u,
U pacueTrax X M pacyerax B UCCIICIOBAaHH | MCIIOJIb30BaT
3HAHUS O 3HAHUS O UCCIIC/IOBAHUS | X U b B
METOmax METOIax X M pacdyerax | pacuerax UCCIIC/IOBaHH
WCCJICIOBAHMsI, | UCCIIEIOBaHUs, | 3HAHHS O 3HAHUS O X U
aHam3a, aHam3a, METOAax METOax pacuerax
JTUATHOCTUKU M | TUarHOCTUKH U | UCCTICOBAHUS, | UCCICIOBAaHU | 3HAHHS O
MOJICITUPOBAHHN | MOJICITMPOBAHH | aHAIIN3A, s, aHaJIK3a, METOAax
s CBOICTB s CBOICTB JMArHOCTHKY ¥ | IMATHOCTUKH | UCCIICJIOBAHU




BEIIIECTB BEIIIECTB MOJICIIMPOBAHU | U s, aHAJN3a,
(matepuano), | (MaTepuasioB), | s CBOMCTB MOJICITUPOBAH | IUArHOCTHKH
IPOBOJTUTH IPOBOJTUTH BEIIECTB Usl CBOMCTB "
KOMILUICKCHBIC | KOMIUICKCHBIE | (MarepuajoB), | BEIICCTB MOJICTTUPOBAH
UCCIIC/IOBAHMS, | UCCIICTIOBAHHMS, | POBOAUTH (MaTepuaioB) | usi CBOMCTB
OpUMEHSIS OpUMEHSS KOMIUICKCHBIC | , IPOBOJIUTH | BEIICCTB
CTaHJapTHBIC U | CTAHJAPTHBIC U | UCCIICMOBAHUS, | KOMIUICKCHBI | (MaTepHasoB)
ceprudukanymo | cepTUPUKALNNO | MPUMEHSIST e , TPOBOJUTH
HHbBIE HHbBIE CTaHJApPTHBIC U | UCCIICAOBAHN | KOMILIEKCHBI
UCTIBITAHUS UCTIBITAHUS CepTHU(UKAIMO | 5, IPUMCHSIST | €
HHBIC CTaHJApPTHBIE | HCCICIOBAHU
UCTIBITAHUS u s, TIPUMCHSISI
CepTU(UKAIM | CTaHIAPTHBIE
OHHBIC u
UCTIBITAHUS CepTH(HUKAIH
OHHBIC
VCTIBITAHUS
Bropoit YMers: He ymeer YmMmeer YmMmeer YmMmeer
JTan Ymerpb PUMEHSTh MIPUMEHSITh PUMEHSTh MIPUMEHSTh
(ypoBeHb) MPUMCHSITH OCOOCHHOCTH | OCOOCHHOCTH | OCOOGHHOCTH | OCOOCHHOCTH
0COOEHHOCTH busuKo- ¢busuko- busuKo- ¢busuko-
busuko- XUMHYCCKHX XUMHAYECKUX XUMHYCCKHX | XMMHYECKHUX
XUMHAYECKHX IIPOIIECCOB, MIPOIIECCOB, TIPOIIECCOB, MIPOIIECCOB,
IPOIIECCOB, MPOTEKAIOININE | MPOTEKAIONIUE | MPOTEKAIOIIN | TIPOTEKAIOIIN
NpOTEKaIue | B B eB €B
B HAHOKOMITO3HUIl | HAHOKOMITO3UI] | HAHOKOMIIO3 | HAHOKOMIIO3
HAHOKOMITO3HUI] | HOHHBIX MOHHBIX UITOHHBIX UITMOHHBIX
HUOHHBIX MarepHaiax MaTepHuaax MaTtepuajax | Marepuagax
Marepuaiax pH UX IPH X pH UX TIPH UX
pU UX MOJTYyYCHUH, MOJTyYCHHUH, MOJYYCHUH, | TIOJYYCHUH,
MOJTYYCHHH, 00paboTKe u 00paboTKe 1 00paboTke u | 06paboTke u
o0paboTke u MoauduKayy, | Moaupukanuy, | Mmogudukann | MoaupuKanu
MOTU(UKAIMH, | UCTIONB30BaTh | UCIOJB30BATh | H, u,
UCIIOJIb30BaTh B | B B UCTIOJIB30BaT | UCIIOJIb30BAT
UCCIICIOBAHMSIX | UCCIICIOBAHHS | UCCIICOBAaHUS | b B b B
U pacueTax X M pacyerax X U pacyerax UCCIICIOBAaHH | MCCIICIOBAHU
3HAHUS O 3HAHUS O 3HaHUS O X U X U
METOIax METOax METOAax pacuerax pacuerax
UCCJIC/IOBAHMS, | UCCIICIOBAHMS, | UCCIICAOBAHUS, | 3HAHUS O 3HAHUS O
aHam3a, aHam3a, aHaJm3a, METOax METOAax
JUATHOCTUKU M | TMATHOCTHUKHU M | THATHOCTUKU U | UCCICIOBAHU | MCCIICIOBAHU
MOJICIIMPOBAHHN | MOJICITUPOBAHK | MOJICITMPOBAHU | sI, aHAIIN3A, s, aHAJTN3A,
sl CBOMCTB sl CBOMCTB s1 CBOMCTB JUArHOCTUKHA | JUATHOCTUKHU
BEIIECTB BEIIECCTB BEIIIECTB u "
(matepuanos), | (Matepuanio), | (MaTrepuaynoB), | MOIEIMPOBAH | MOJCIUPOBAH
IPOBOJTUTH IPOBOJTUTH MIPOBOTUTH Usl CBOMCTB Usl CBOHCTB
KOMIUICKCHBIC | KOMIUIEKCHBIE | KOMILJIEKCHBIE | BEHIECTB BEIICCTB
UCCIICIOBaHMs, | UCCIICIOBaHMs, | UCCienoBanus, | (MaTepuanoB) | (MaTepHaioB)
NpUMEHSIS pUMEHSIS PUMEHSIS , IPOBOJUTH | , IPOBOJMTH
CTaHJAPTHBIC U | CTAHJAPTHBIC U | CTAHIAPTHBIC M | KOMIUIEKCHBI | KOMIUIEKCHBI
CepTUPUKAIMO | CepTUPHUKAIMO | cepTU(UKALUO | € e
HHBIE HHBIE HHBIC WCCIICIOBAaHH | MICCIICIOBAHU
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UCTIBITAHUS UCTIBITAHUS UCTIBITAHHS, HO | I, IPUMEHSS | 51, IPUMECHSISI
JIOTTYCKAaEeT CTaHJAPTHBIC | CTAHIAPTHHIC
OLIMOKHU u u
cepTUdUKaAIM | cepTHdUKanU
OHHBIC OHHBIC
UCTIBITAHUS, | UCTIBITAHUS
JIOITyCKaeT
HE3HAYUTEIh
HOE€ OIHNOKH
Tperuii Bnaners: He nmeer HNwmeer naBeiku | Umeet Nwmeer
JTamn Brnanets HaBBIKOB IPUMEHEHHSI HaBBIKH HaBBIKH
(ypoBeHb) HaBBIKAMHU PUMCHCHHUS ¢busuko- NPUMEHCHHS | TIPUMCHCHUS
MPUMEHEHUS busuKo- XUMHUYECKHUX busuKo- ¢busuko-
¢buzuKo- XUMHYECKHUX MIPOIIECCOB, XUMHYCCKHX | XMMHYECKHUX
XUMHAYECKHX IIPOIIECCOB, MPOTEKAIOIINE | MPOIIECCOB, MIPOIIECCOB,
IPOIIECCOB, MpOTEKaoIue | B MPOTEKAOIIN | MPOTEKAIOIIN
NpOTEKaIue | B HAaHOKOMIIO3HII | € B €B
B HAHOKOMIIO3HUI[ | HOHHBIX HAHOKOMIIO3 | HAHOKOMIIO3
HAaHOKOMITO3HUI] | HOHHBIX MaTepHuaax UIOHHBIX UITMOHHBIX
HUOHHBIX MarepHaiax IpH UX Matepuaiax | Marepuagax
Marepuaiax pH UX MOJTyYCHHUH, pU UX IPH UX
IPU UX IIOJIyYEHUH, o0paboTke 1 MIOJIyUYEHUH, | IIOJIy4YEHUH,
MOJTYYCHHH, 00paboTKe u Moaudukauu, | 00padoTke u | oOpaboTKe 1
o0paboTke u MonudUKaIyY, | UCTIOIB30BaTh | MOAUGUKAIU | MOAUUKALIN
MOTU(UKAIMH, | UCTIOIH30BaTh | B ", u,
UCIIONIb30BaTh B | B WCCJICTIOBAaHMS | UCIIOJB30BAT | MCIOJB30BAT
UCCIIC/IOBAHMSIX | UCCIICMIOBAHMS | X M pacueTax b B b B
U pacueTrax X M pacyerax 3HaHUS O WCCJICTIOBAHH | UCCIICIOBAaHU
3HaHUS O 3HaHUS O METOAax X U X U
METO1axX MeTOJ1aX UCCIIEIOBaHMsI, | pacueTax pacuerax
WCCIIC/IOBaHMS, | UCCIICIOBAHHMS, | aHAIIN3A, 3HaHUS O 3HaHUS O
aHaJm3a, aHaJmn3a, JMAarHOCTUKHU M | METOJIaX METOax
JMArHOCTUKU M | TMaTHOCTUKYU M | MOJICJIMPOBAHU | MCCIICIOBAHH | MCCIIECIOBAHU
MOJICITUPOBAHKN | MOJICTUPOBAHH | s CBOWCTB s, aHAJIN3a, s, aHAJTN3A,
sl CBOWCTB s CBOWCTB BEIIECTB JMarHOCTUKU | JHATHOCTHKHU
BEIIIECTB BEIIIECTB (MaTepuanos), | u u
(matepuainioB), | (MaTepuaioB), | MPOBOIMTH MOJICTTPOBAH | MOJICTHPOBAH
IPOBOJTUTH IPOBOJTUTH KOMIUICKCHBIC | UsI CBOWCTB Usl CBOHCTB
KOMIUIEKCHBIC | KOMIUIEKCHBIE | MCCJIEIOBAHUS, | BEUIECTB BEIICCTB
UCCIIC/IOBAHMs, | UCCIICIOBAHMS, | IPHUMEHSS (maTepuaioB) | (MaTepuasoB)
NpUMEHSIS NPUMEHSIS CTaHJApTHBIC U | , MPOBOANTH | , IPOBOJUTH
CTaHJAPTHBIC U | CTAHJAPTHBIC H | CEPTUPUKAINO | KOMIUIEKCHBI | KOMIUIEKCHBI
CepTUPUKAIMO | CEPTUPHUKAIMO | HHBIC e e
HHbBIE HHbBIE UCTIBITAHHS, UCCIICIOBAaHH | MCCIICIOBAHU
UCTIBITAHUS UCTIBITAHUS 3aTPYAHSCTCS. | s, IPUMEHSS | s, IPUMCHSISI
CTaHJApTHBIC | CTaHIAPTHHIE
u u
ceprudukany | cepTudurany
OHHBIE OHHBIE
UCTIBITAHUS, | UCTIBITAHUSA
HO JIOITYCKaeT
HE3HAYNTEIh
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HbIE OIINOKHU

Kon u ¢opmynupoBka kommereHiuu I[1K-4 — cmocoOHOCTBIO HWCHONIB30BATh Ha
IPAKTUKE COBPEMEHHbIE MPEJICTABICHUS, O BIUSHUU MUKPO- M HaHOCTPYKTYPhI HA CBOWCTBA

MaTEpUATIOB, HMX B3aUMOAECHCTBUM C OKPY)KAIOIEN Cpeaoy, MOJAMH, JYHEPreTHUYECKUMU

HYaCcTHUIIaMHU U U3JIYYCHHUECM.

Oran [Inanupyemsie Kputepun onieHnBanms pe3yJbTaTOB 00ydeHUS
(ypoBenb) PE3yabTATHI
OCBOEHUS o0y4yeHHs
KOMIIETEHIIN MOKa3aTeln
u ,E[OCTI/I)KGHI/IH 2 (e 3 4 S
3a1aHHOTO YROBICTBOPHT | («Y/I0BICTBOP («Xoporio») | («OTauaHO»)
ypOBH CIIbHO) UTEJIBHO)
OCBOCHMS
KOMIICTCHIIHIA)
ITepBbiii 3HaTh: He 3naer HNmeer 3Haer B
aTal 3HaTh OCOOCHHOCTEH | IMpEeJCTaBIeHH | OCOOCHHOCTH | COBEPIICHCTB
(ypoBeHb) 0COOEHHOCTH BIIMSIHUS s 00 BIIMSIHUS ¢ 3HaeT
BITUSTHUS MUKPO- U OCOOCHHOCTSIX | MHKpPO- H 0COOEHHOCTH
MHUKPO- U HAaHOCTPYKTYpD | BIUSHHS HAaHOCTPYKTY | BIMSIHUSA
HAaHOCTPYKTYPBI | bl MHUKPO- U pBI MHUKPO- U
KOMITO3UIIMOHH | KOMIIO3MIIMOH | HAHOCTPYKTYp | KOMIO3ULUO | HAHOCTPYKTY
Oi KepaMUKH HOM KEpaMUKH | bl HHOH pBI
Ha CBOMCTBA Ha CBOMCTBA KOMIIO3UIIMOH | KEPAMHUKH HA | KOMIIO3HIIMO
MaTe€pHUaJIOB, UX | MATEPUAIIOB, HOM KepaMUKH | CBOWCTBa HHOH
B3aUMOJICUCTBU | UX Ha CBOMCTBa MaTepualioB, | KEpaMUKH Ha
uc B3aUMOJICUCTB | MAaTEepHUaOB, ux CBOMCTBA
OKpYyKaroleun WU C ux B3aMMOJICUCT | MaTepUaJIOB,
cpenou, OKpYXKarollle | B3aUMOJEHUCTB | BUHU C 150.
MOJISIMA cpenoi, WU C OKpYKalolle | B3aUMOJICUCT
MOIAMU OKpYJKaIoIlleH | U Cpeiou, BHHU C
cpenou, MOJISIMHA OKpY>Karolie
HOJISIMUA U cpenou,
MTOJISIMHU
Bropoit YMers: He ymeer YmMmeer Ymeer YmMmeer
JTan YMmerb MIPUMEHSATH MIPUMEHSATH MIPUMEHSATH MIPUMEHSATH
(ypoBeHb) MPUMCHSITh OCOOCHHOCTH | OCOOCHHOCTH | OCOOGHHOCTH | OCOOCHHOCTH
0COOEHHOCTH BIIUSTHUS BIIUSIHUS BIIUSTHUS BIIASIHUS
BITUSTHUS MHUKPO- U MHUKPO- U MHUKPO- U MHUKPO- U
MHUKPO- U HAaHOCTPYKTYP | HAHOCTPYKTYp | HAHOCTPYKTY | HAHOCTPYKTY
HAaHOCTPYKTYPBI | bl bl pBI pBI
KOMITO3UIIMOHH | KOMIIO3UIIMOH | KOMIO3UIMOH | KOMIO3ULMO | KOMIIO3HUIIMO
Ol KepaMUKH HOM KEpaMUKHU | HOM KEpaMUKHU | HHOU HHOH
Ha CBOMCTBA Ha CBOMCTBA Ha CBOMCTBA KEpaMUKHU Ha | KEpaMUKHU Ha
MAaTEpPUAIIOB, UX | MAaTEPHUAJIOB, MaTepUaJIOB, CBOMCTBA CBOICTBa
B3aUMOJICVCTBU | UX ux MaTepHalioB, | MAaTepUasoB,
UC B3aWMOJICUCTB | B3aUMOJEHUCTB | UX 1504
OKpYKaroleun WU C HHU C B3aUMOJICUCT | B3aUMOJEHCT
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cpenoi, OKpYKalolllel | OKpy>Kalollel | BUH C BUU C
MOJISIMU cpenoH, Cpenoi, OKpYXKAalollle | OKPYXKarolle
MOJISIMA MOJISIMH, HO 1 cpenoit, W cpenoi,
JONyCKAET MTOJISIMU, MOJISIMHU
OIINOKH JIOTTyCKaeT
HE3HAYUTEIIb
HBIE OIIMOKH
Tperuii Bnaners: He nmeet HNwmeer naBeiku | Umeet Nwmeer
JTall Bnanmets HaBBIKOB MPUMEHEHHUS HaBBIKH HaBBIKH
(ypoBeHb) HaBBIKAMH MpUMEHEHUS BIUSIHHS MPUMEHEHHUS | PUMEHEHHUS
MIPUMEHEHUS BIIUSTHUS MHKpPO- 1 BIIUSTHUS BIIUSTHUS
BIIUSHHUS MHUKPO- U HaHOCTPYKTYp | MHKpPO- U MHUKPO- U
MHUKPO- U HaHOCTPYKTYp | Bl HAHOCTPYKTY | HAHOCTPYKTY
HAHOCTPYKTYPBI | bl KOMITO3UIIMOH | PbI pHI
KOMIO3UIIMOHH | KOMIIO3UIIMOH | HOM KEPAMHUKH | KOMITO3HMIIMO | KOMIIO3UIIMO
Oi KepaMUKH HOM KEpaMUKH | Ha CBOMCTBA HHOH HHOH
Ha CBOMCTBA Ha CBOMCTBA MaTepuaos, KepaMUKHU Ha | KEpaMUKH HA
MaTepUaliOB, UX | MATEPUAJIOB, ux CBOMCTBA CBOICTBa
B3aUMOJICUCTBU | UX B3aWMOJICHCTB | MAaTepUAJIOB, | MAaTEpUAIIOB,
HC B3aUMOJICHCTB | MU C 170.9 nx
OKpY’Karollen U C OKPYKAaIOIIEH | B3aUMOJCHCT | B3aMMOJEUCT
cpemnoi, OKpyKarolieu | cpeaoi, BUU C BUH C
MOJISIMHU cpenoH, IIOJISIMH, OKPY’KaIOIlle | OKpYyKaromie
MOJISIMA 3aTpyIHSIETCA. | U cpenoi, W cpenoi,
MOJISIMH, HO MOJISIMHU
JIONYCKAeT
HE3HAYUTECIIb
HBIE OIIMOKH

OTtBeTnbl Ha IK3aMCHAIIMOHHBIC BOIIPOCHI.
- OLCHKA <«OTJIMYHO> BBICTABJIACTCA CTYACHTY, €CIIM CTYACHT ACMOHCTPHUPYCT 3HAHUA,

YMEHUST U HAaBBIKM HCIOJIb30BAaHUSI YCBOCHHOTO MaTepHalia: IOJHbIC, IOCJIeI0BaTEIbHEIE,
rpaMOTHBIE M JIOTHYECKH H3JlaraeéMble OTBEThl NpPU BUIOU3ZMEHEHHMM 3aJaHusi, CBOOOIHOE
pelleHre TOCTaBICHHBIX 3ajad, MPaBWJIbHOE OOOCHOBAHHME NPUHATHIX PEIICHUN, MpUEeMaMH
BBITIOJTHEHHUSI PAKTUYECKUX paboT;

- OLIEHKA <XOpPOILIO» BBICTABIAETCA CTYIEHTY, €CIU CTYIEHT AEMOHCTPUPYET 3HAHMUE,
IIOKa3bIBa€T yYMEHHE M BIIAZICHHE MaTepUAIOM: TPAaMOTHOE H3JI0XKEHUE, 0e3 CyIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABUIILHOE IIPUMEHEHHUE TEOPETUUECKUX 3HAHUM, BIIAJICHUE
HEOO0XOMMBIMU HABBIKAMU IIPH BBIIIOJHEHUU NMPAKTHUECKUX 33/ay,;

- OLICHKA «yZOBJICTBOPUTEIBLHO>» BBICTABJISETCS CTYIAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOCHHE OCHOBHOTO MaTepuaja. IpU OTBETE JAOIYCKAlOTCA HETOYHOCTH, HEAOCTaTOYHO
npaBUIbHBIE (OPMYIMPOBKH, HApYyIICHHE IOCIEA0BATEILHOCTH B H3JI0KEHUH MPOTPAMMHOIO
MaTepuaia, 3aTpyJHEHHUS B BBIIIOJTHCHUH TPAKTUYECKUX 3aJaHUM,

- OLEHKAa <HEYJIOBJIETBOPUTEIBHO»  BBICTABIAETCA  CTYAEHTY, €CIM  CTYACHT
JIEMOHCTPUPYET HE 3HAHUWE MaTepuana: MpHU OTBETE BO3HUKAIOT OLIMOKM, 3aTPyJHEHMs IpH
BBITTOJIHEHUH MTPAKTUYECKUX PadoT.

4.2. TunioBble KOHTPOJIbHbIE 32JaHUS WM UHbIE MaTePUAJIbl, He00OX0AUMBbIe JIJIsl OIleHKH
3HAHUI{, YMeHUIi, HABBIKOB M ONMbITA 1eATEJbHOCTH, XapaAKTePU3YIIIUX ITANbI
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(opMupoBaHMs KOMIIETEHIINI B MpoLecce 0CBOCHHS 00pPa30BaTe/bLHOI MPOrpaMMBbl.
MeToanuyeckne MaTepUuaJIbl, ONpeae/siionye nNpoueaypbl OLeHUBAHUS 3HAHU, YMEHUI,
HABBIKOB M ONBITA 1eATEJbHOCTH, XaPAKTEPHU3YIIUX dTanbl ((OPMUPOBAHUS

KOMIIeTeHIN
OTansl
OCBOCHI PesynbTarht KoMeTermst OlLieHOYHbBIE
a oOy4eHus cpencTBa
141 sran 1. 3HaTh ['OTOBHOCTBIO K UCIIOJIE30BAHUIO Komnoksuywm,
nH(OPMaIMOHHO- COBpPEMEHHBIX NHPOPMAIMOHHO- TectupoBanue
3Hanus KOMMYHHKAI[HOHHBIC KOMMYHHKAITMOHHBIX TEXHOJIOTHH,
TEXHOJIOT U, rI100aNTBEHBIX UH(HOPMAITMOHHBIX
rino0abHbIE PECYPCOB B HAYYHO-HCCIICI0BATEIBCKOM
uH(pOpPMaIMOHHBIE Y PaCYETHO-aHATUTUIECKON
pecypchl B JIEATENILHOCTH B 00/1aCTH
HCCIICIOBAHU U MaTepuaIoBEICHUS U TEXHOJIOTUN
(U3UKO-XUMHUYECKUX marepuainos ([TK-1)
CBOICTB
HAHOKOMITO3HI[HOHHBI
X MaTepuajioB
2.3Hatb ocobeHHocTH | CriocoOHOCTHIO MOHUMATh (pusndeckue | Kommoksuym,
(UBUKO-XUMHYECKUX Y XUMHYECKHE TIPOIIECCHI, TectupoBanue

IIPOIIECCOB,
POTEKAIOIINE B
HAHOKOMITO3UIIMOHHEI

X MaTepuajiax Mmpu HX
MOJTy9YCHUH,
obOpaboTke u
MoauUKAIIH,
UCIIOJIb30BATh B
UCCIICIOBAaHHSIX "
pacueTax 3HaHUS
METO1aX
UCCIICIOBaHMS,
aHam3a,
JTMarHOCTUKU "
MOJICTTUPOBAHUS
CBONCTB BEILIECTB
(MaTepuaios),
IPOBOJTUTH
KOMIUICKCHBIC
UCCIICIOBaHMS,
IpUMEHSIS
CTaHJapTHBIC "
cepTudUKaIOHHbIC
UCTIBITAHUS

]

MPOTEKAoIIMEe B MaTepuaiax npu ux
NOJy4eHUH, 00paboTKe U
MoaU(UKAIIH, UCIIOJIB30BaTh B
WCCIICTIOBAHMIX U pacyeTax 3HaHUS O
METOJIaX HCCIeI0BaHus, aHATN3A,
JTUArHOCTHKYU ¥ MOJICIIMPOBAHUS
CBOMCTB BEIIECTB (MaTepHAaIIOB),
MPOBOJUTH KOMITJICKCHBIC
UCCIIEIOBaHMs, IPUMEHSISI CTaHJapTHBIE
u ceprudukannonnsie ucnbitanus (ITK-

3)

14




3. 3HaTh 0COOEHHOCTH CrocoOHOCTBIO UCIIONIL30BATh Ha Komnoksuywm,
BIUSHUS MHUKPO- | MPAKTUKE COBPEMEHHBIC TectupoBanue
HAaHOCTPYKTYPBI MIPEACTABIICHUS, O BIUSHAUN MUKPO- U
KOMIIO3ULIMOHHOM HAaHOCTPYKTYpPbI Ha CBOMCTBA
KepaMUKHU Ha MaTepHaJIOB, UX B3aMMOJICHCTBHH C
CBOMCTBA OKpPY’KaIoIlEeH CPeNou, IOJISIMH,
MaTepHaioB, X SHEPTeTUYECKUMU YaCTHIIAMHU U
B3aUMOJICHCTBUU  C uznyaenuem ([TIK-4)
OKpY>Karolle cpenou,
MTOJISIMHU.
2+ sran 1. YMerp npuUMEHSTH I’'0TOBHOCTBIO K HCITOIBL30BAHUIO JlaboparopHsble
nH(pOpMaIMOHHO- COBPEMEHHBIX HH(OPMAITMOHHO- paboTsl
YMenus KOMMYHHKAITHOHHBIC KOMMYHHKAITUOHHBIX TEXHOJIOTHIA,
TEXHOJIOTHH, r100aTbHBIX WH()OPMAITMOHHBIX
rio0abHbIC PECYPCOB B HAYYHO-HCCIIEI0BATEIHCKOM
nH(pOpMaIMOHHBIC Y pacyeTHO-aHATUTHIECKOU
pecypcbl B JIEATEIIbHOCTH B 001aCTH
HCCIIEIOBAHUN MaTepHAIOBEICHUS U TEXHOJIOTHH
(U3UKO-XMMHYECKUX marepuainos ([TK-1)
CBOICTB
HAHOKOMITO3HI[HOHHEI
X MaTepUaJIoB
2. Ymets npuMeHATh | CiocoOHOCTBIO TOHUMATh (pu3udeckue | JlabopatopHbie
ocobeHHOCTH (pr3HKO- Y XUMHUYECKHE TPOLIECCHI, paboThI

XUMHAYECKHX
MPOIIECCOB,
NIPOTEKAOIINE B
HAHOKOMITO3UIIMOHHBI
X Marepuajiax IMpH HX
MOJTyYeHUH,
00paboTke "
Mo u(UKaIHH,
UCTIOJTb30BaTh B
UCCIICTOBAHUSIX u
pacueTax 3HaHUS
METO1axX
UCCIICIOBaHMS,
aHam3a,
JTMarHOCTUKU "
MOJICTTUPOBAHUS
CBONCTB BEILIECTB
(MaTepuaios),
IPOBOJTUTH
KOMIUICKCHBIC
UCCIICIOBaHMS,
PUMECHSIS
CTaHJapTHBIC "
cepTudUKaIOHHBIC
UCTIBITAHUS

]

NPOTEKAIOIIKE B MAaTEpUaliaX MpH UX
NOJIy4eHUH, 00paboTKe U
MO (UKAINH, KCITOH30BATh B
UCCJICIOBAaHUSX U PACUeTax 3HAHUS O
METO/IaX UCCIIC0BaHMSI, aHAIIN3A,
JAUATHOCTUKHU U MOJICTHPOBAHUS
CBOWCTB BEIIECTB (MaTepHAaIIOB),
HPOBOJIUTH KOMILICKCHBIC
UCCIICIOBaHMSI, IPUMEHSS CTaHJapTHBIC
u ceprudukanuonnsie ucnbitanus ([TK-

3)
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3. YMeTh NpUMEHSATH CnocoOHOCTHIO UCITOJIB30BATh HA JlaGopaTopHbie
0COOEHHOCTH BIIUSHUS IIPAKTUKE COBPEMEHHbBIE paboThI
MUKPO- U | TMpeAcTaBICHUS, O BIUSHUM MUKPO- U
HAHOCTPYKTYPBI HAaHOCTPYKTYpPHI Ha CBOKCTBA
KOMIO3UIIMOHHOU MaTepUaJIOB, UX B3AUMOJCHCTBHUU C
KEpaMUKHU Ha OKpY>KaroLlel Cpeiou, MOJISIMH,
CBOICTBa SHEPreTUUYEeCKUMH YaCTUIIAMU U
MaTepHaloB, ux uznyaenuem ([TIK-4)
B3anUMOJICUCTBUU C
OKpY>KarollIel Cpeou,
TIOJISIMHU.
3-ii aTan 1. Bragetr HaBBIKAaMU ['OTOBHOCTBIO K UCITIOJIb30BAHUIO JlaGopaTopHbie
IPUMEHEHHUS COBPEMEHHBIX HH(POPMAITHOHHO- paboTbI
Bnagers | undopmanmonHo- KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
HaBbIKa KOMMYHHKAITHOHHBIC rI100aNBHBIX UH(HOPMAITMOHHBIX
MU TEXHOJIOTHI, PECYpPCOB B HAYYHO-UCCIIEIOBATEIIHCKOM
rI100aNbHbIC Y PaCYETHO-aHATUTUIECKON
nH(pOpMaIMOHHBIC NEATEILHOCTH B 00JIacTH
pecypchl B MaTepuaIoBEICHUS U TEXHOJIOTUN
UCCIICIOBAaHUU marepuainos ([TK-1)
(UBUKO-XUMHYECKUX
CBOMCTB
HAHOKOMITO3UIIMOHHBI
X MaTepUaJIoB
2. Bnanets HaBbikamu | CriocoOHOCTBIO TOHUMATH (pu3udeckue | JlabopatopHbie
NPUMEHEHUS (PU3UKO- Y XUMHYECKHE TIPOIECCHI, paboThI

XAMHYECKHUX
MPOIIECCOB,
MPOTEKAOIINE B
HAHOKOMITO3HI[HOHHEI
X MaTepuajiax Mpu HX
MOJTYyYCHUH,
00paboTke "
Mo u(UKaIHH,
HCIIOJb30BaTh B
HCCIICIOBAHUAX u
pacderax 3HaHUsA
METOJIax
HCCIIEIOBAHUS,
aHaln3a,
JIMarHOCTUKHU u
MO/JICITUPOBAHUS
CBOJCTB BEIIECTB
(MaTepuaios),
MIPOBOJIUTH
KOMILJICKCHBIE
HCCIIEIOBAHUS,
NPUMEHSIS
CTaH/IapTHBIC u
cepTuUKaIOHHBIC

]

NPOTEKAIOIINE B MAaTEpUaiaX MpH UX
NOJIy4eHUH, 00paboTKe 1
MO (UKAINH, KCITOIB30BATh B
HUCCIICAOBAHUAX U paCUCTaX 3HAHUS O
METO/IaX UCCIIC0BaHMS, aHAIIN3A,
ANArHOCTUKH U MOACIIUPOBAHUA
CBOWCTB BEIIECTB (MaTepHAaIIOB),
MMPOBOAWUTH KOMITJICKCHBIC
UCCIICIOBaHMSI, IPUMEHSS CTAaHJaPTHBIC
u ceprudukannonnsie ucnbitanus ([TK-

3)
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HUCIIbITaHUA

3. Bnagets HaBbIKaMH CnocoOHOCTHIO UCITOJIB30BATh HA JlaGopaTopHbie
NPUMECHECHUS BIISTHUS MPaKTUKE COBPEMEHHbIE paboThI
MHUKPO- W | TPEICTaBIICHUs], O BIUSHUA MUKPO- U

HAaHOCTPYKTYPbI HaHOCTPYKTYpPBI Ha CBOMCTBA

KOMIO3UIINOHHOU MaTepUaJIOB, UX B3aUMOJCHCTBHUU C

KEpaMUKHU Ha OKpY>Karollel Cpeiou, MOJISIMH,

CBOIiCTBa SHEPTeTUYECKUMU YaCTHIIAMHU U

MaTepHalIoB, ux uznyuenuem ([TIK-4)

B3aUMOJICHCTBUU C
OKpY>Karollel Cpeou,
IIOJIsSIMUA.

4.3. Peitmunz-ninan OucyuniuHbl
(npu neooxooumocmu)
PeliTHHT—1aH TUCIIMIUIMHBI TPEICTABIICH B MPUIIOKCHHUH 2.

Bomnpocel 11 KOJJIOKBHYMA!

1. Beenenue. OcHOBHBIC TIPENICTABICHUS O (Pa30BBIX MEPEX0/IaX.

2. YcnoBue paBHOBecHs (a3.

3. ®a3oBbIe Epexobl IEPBOTO U BTOPOTO POJIa.

4. ®a30BbIe EPEXO/IbI B KPUCTAIIIAX, HAHOKOMIIO3UTAX.

5. PeKOHCTPYKTHBHBIE U TOTUMOP(HBIE TPEBPAILICHUS.

6. Teopust Ga3oBBIX MEpex010B BTOporo poxaa Jlanmay.

7. ITapametp mopsiaka Gpa3oBoro nepexosa.

8. ®a3oBble IEPeX0/Ibl TUIIA CMEIIEHUS U THIIA <TIOPSIAO0K - OECTIOPSIIOK».

9. MI3mMeHeHne CUMMETPUH TPH (Pa30BOM MEPEX0/Ie BTOPOTO poja.

10. TepmoarHAMUYECKUIA TTOTEHITHAAT.

11. YcnoBue ycTOWIMBOCTH (pa3bl.

12. 30nupoBaHHbIE U KPUTHUECKHUE TOUYKU HEMPEPHIBHOTO MIEPEX0/1a.

13. Penakcarus nmapameTrpa nopsiika BOJIM3M TOUKU (a3zoBOro nepexoia BTOPOro posa.
14. Onucanue $ha30BBIX IEPEXOI0B MEPBOTO pojaa B Teopuu Jlanmay.

15. Pa3noxeHne TepMOAMHAMUYECKOTO MOTEHIIMAIIA B P [0 MTapaMeTpy MopsiIKa.
16. TenioBble CBOMCTBA; CKAYOK SHTPOINH, CKAUOK TEIIIOEMKOCTH.

17.Kunetuka (a3oBoro nepexoza nepBoro poja.

18. O6pazoBanmue 3apospiiieit HOBoH (a3wl. Koanecenus.

19. ®aykryanuu napameTpa nopsaka BOJIU3M TOUYKH Iepexoa.

20. CerneronniekTpuueckue Gpa3oBbie IEPEXOIbI.

21.Onucanue Ga3oBOro nepexo/ia BTOPOro poja B OTHOOCHBIX CEIrHETOIIEKTPHKAX.
22.3aBUCUMOCTDb CIIOHTAHHOM MOJISPU30BAHHOE OT TEMIIEPATYPHI.

23. lusneKkTpudeckas IpOHUIAEMOCTh U Touka Kropu.

24. JIndnektpuyueckasi HEIMHEHHOCTbD.

25. KosprurusHoe more.

26. BousiHue 37eKTpUYecKoro mosst Ha Touky Kropu.

27. TennoBble cBOICTBA, THPO3(H(PEKT.

28. Kpucramn mnon naedcTBUeM MEXaHWYECKHWX HANPsDKEHUW: cMmereHue Todku Kropu,
U3MEHEHUS JUAJIEKTPUUECKUX CBOMCTB, Mbe303((HEKT.

29. Onucanue (ha3oBoro nepexoja MepBoro pojaa B OJHOOCHBIX CETHETOAICKTPHKAX.
30. TemnepatypHble 3aBUCUMOCTH TOJISIPU30BAHHOCTH M JUDJICKTPUUECKOI MPOHUIIAEMOCTH.
31.Touka Kropu u ructepesuc ¢pa3oBoro nepexoa.
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32. ludnexTprudeckas HeIMHEHHOCTD.

33. Cmemenne Touku Kropu mona neiicTBUeM JIEKTPUYECKOTO OIS,

34. UnaynupoBaHHbIH (ha30BbIN IEpexo.

35. TenoBbie cBOMCTBA, MUPOIPDHEKT.

36. Kpucramn mnox neiicTBMeM MeEXaHMYECKHUX HampsDKeHUil: cmenienne Touku Kropy,
W3MEHEHUS JUDICKTPUUECKUX CBOUCTB, Mhe303((HEKT.

37. Onucanue (pa3oBOro mepexona B MHOTOOCHBIX CETHETORJIEKTPUKAX Ha MpHMEpe THUTaHaTa
Oapws.

38. MHOrOKOMIIOHEHTHBIH MapaMeTp Hopsiika.

39.IlocnenoBarenbHOCTh YepeaoBanus (as.

40. TemnepaTypHbIii rucTepe3uc (Ha3oBbIX MEPEX00B B HAHOKOMITO3UTAX.

41.Kpucrtami Tutanara 6apus B c1ab0M AIEKTPUIECKOM TIOJIE.

42. TeH30p AUINEKTPHUUECKON TPOHUIIAEMOCTH.

43. BnusiHEE CHIIBHOTO AJICKTPUYESCKOTO TIOJISI Ha TeMItepaTypy ($ha30BBIX IEPEXO0B.

44. TenyioBbIE CBOMCTBA KpUCTAJUIAa TUTaHATa Oapusi, TupodPQeKT.

45. Kpucrtami moj AeCcTBUEM CTa0bIX MEXaHHYECKUX HAMPSHKEHUH, The3093(deKT.

46. TemnepaTypHble 3aBUCUMOCTH MOAYJIEH YIPYTOCTH U TTbe303(peKTa.

47.BnusiHue CUIbHBIX MEXaHWYECKHUX HaIPsDHKEHUH Ha TeMrepatypy (a3oBbix mepexonon. 90° -
€ TIOBOPOTHI BEKTOPA CIIOHTAHHOW MOJISIPU30BAHHOCTH.

48.VI3MeHeHne TUAIEKTPUYECKOM MPOHULIAEMOCTH MO/ JEHCTBHEM OJHOPOIHBIX MEXaHUYECKUX
HaIPSKEHUMN.

49. TepmoamHamuyeckoe omucaHue  (a3oBBIX  IMEPEXOJIOB B CETHETOMJIEKTPUKAX,
HECOOCTBEHHBIX CEIHETOIJIEKTPUKAX, aHTUCETHETONIEKTPUKAX U (peppoMarHeTUKax.

50. ®a30BbIe MpeBpaleHus B KpUCTAILIAX.

51. Mex¢azHble rpaHuIb TP (Pa30BbIX Mepexoaax.

52.be3nuddy3nonnsie u uddy3uoHHbIE (Ga30BbIC TEPEXOIBI.

53. MapTeHCUTHBIE 1 MaCCHBHBIE (Da30BbIe IPEBPAILICHHS.

54.MaprencutHoe 6e31udPpy3rnoHHOE TTpEeBpaIIeHIE B KpUCTAUIAX.

55. Oco0eHHOCTH MapTeHCUTHOTO TIPEBPAILICHHS.

56. Tepmoynpyruii MapTEHCHT.

57.1lepexoasl B CETHETORIEKTPUKAX.

58. CerneTodIeKTPUKH - PEIaKCOPHI.

Onucanue MCTOANUKU OLICHUBAHUSL.

Kpurtepuu onenku (B omeHKax) As1 3204HO0iT GOPMBI 00ydeHH:

- OLEHKA «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIM CTYIAEHT AEMOHCTPUPYET 3HAHMI,
YMEHHUS M HaBbIKM HCIIOJIb30BaHUS YCBOEHHOI'O MaTepHaja: IOJHbIE, IOCIelI0BaTEIbHbIC,
IpPaMOTHBIE M JIOTUYECKH H3JIaracéMble OTBETHl TPU BHJOM3MEHEHHH 3aJ[aHus, CBOOOJHOE
pellleHre TMOCTABICHHBIX 3a/ad, MpaBHJIbHOE OOOCHOBaHHME MNPHHATHIX PELICHUH, MpUEeMaMH
BBITIOJIHEHUS TPAKTHYECKUX PadoT;

- OLIEHKA <XOpPOIIO» BBICTABIAETCA CTYIEHTY, €CIU CTYIEHT AEMOHCTPUPYET 3HAHMUE,
IIOKa3bIBa€T yYMEHHE M BIIAZICHHE MaTEpUAIOM: TPAaMOTHOE H3JI0XKEHUEe, 0e3 CyIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABUIIBHOE IIPUMEHEHUE TEOPETUUECKUX 3HAHUH, BIIAJICHUE
HEOOXOJMMBIMU HABBIKAMU IIPH BBIIIOJHEHUU NMPAKTUUECKUX 33/ay,;

- OLICHKA «YZOBJICTBOPUTEIBLHO>» BBICTABJISAETCS CTYIAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOCHHE OCHOBHOTO MaTepuaja. IpU OTBETE JAOIYCKAlOTCA HETOYHOCTH, HEAOCTaTOYHO
npaBUIbHBIE (OPMYJIMPOBKH, HApYIICHHE IOCIEA0BATEILHOCTH B H3JI0KEHUH MPOTPAMMHOIO
MaTepuaia, 3aTpyJHEHUS B BBIIIOJTHCHUH TPAKTUYECKUX 3aJaHUM,

- OLEHKAa <HEYJIOBJIETBOPUTEIbHO»  BBICTABISAETCA  CTYAEHTY, €CIM  CTYAEHT
JNEMOHCTPUPYET HE 3HAHUWE MaTepuaina: IMpHU OTBETE BO3HUKAIOT OLIMOKM, 3aTPyJHEHMs IpH
BBITTOJIHEHUH MTPAKTUYECKUX PadoOT.
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Bomnpock! 151 KOHTPOIst 1 CAMOKOHTPOJIS 3HAHMIA:

ITo Temam nexnuii Nel u Ne2.
1. Cdopmupyiite ycioBrue paBHOBecHs (a3.
Kakne nmpu3Haky xapakTepHbl Ui pa30BbIX IEPEX0I0B BTOPOTO U IIEPBOTO pozaa?
Kakue ¢a3zoBbie nmepexo/ibl Ha3bIBAIOT MOTUMOP(PHBIMH?
Kakne nepexosbl Ha3bIBAIOT PEKOHCTPYKTHBHBIMU ?
KakoB ¢usnveckuii cMpICl TapameTpa mnopsaka Gpa3oBoro nepexona B reopuu Jlannay?
6. Kakue nmepexop! momy4ynian Ha3BaHUs (a30BOTO IMEepeXxoa THIIA CMEIICHHS U THIIA
«T10 PSZIOK - OECTIOPSAOK»?
ITo Temam nekmuii Ne3 - N5,
1. Kakoii Bu1 paznoxeHus TepMOJUHAMUYECKOT0 MIOTEHIINANA B P 110 ITapaMmeTpy MopsiI-
Ka npeioxun Jlannay?
2. 3anummre yCIoBUS YCTOWYMBOCTH (Da3bl IPH JaHHOI TemmepaType.
3- Kak onuceiBaeTcst (ha30BbIif mepexo.1 mepBoro poja B Teopun Jlangay?
4. Kak npencrapisieTcs KWHETHKa (pa30BOro rnepexoja rnepBoro pojaa?
ITo Temam neknuii Ne6 u Ne7.

1. [IpuBeauTte TepMOAMHAMHYECKOE OMUCaHUE (PA30BOro Mepexoaa BTOPOTo pojaa B OJHO-
OCHBIX CErHETORJIEKTPUKAX.

2. Kaxk onpenenuts Temmneparypy Kropu npu ¢asoBom nepexosae Broporo poa? Kak onu-
caTh HEJIMHEHHBIC CBOMCTBA CETHETOAICKTPHUKA?

3. TlpuBenute BbIpaXKeHUS A1l MTUPOKOIPPHUIIMEHTA U TEC30MOAYIIA Yepe3 K03 puumeHTs
pa3i0XKeHUs1 TEPMOJUHAMUYECKOT 0 MOTEHIIHAA.
ITo Temam nexmuit Ne8 u Ne9.
1. Kak MOHO onucaTh (pa30Bblii IEpexo EPBOro pojia B OAHOOCHBIX CETHETOIIEKTPUKA?
2. Tlokaxwure, kak onpenenuts Touky Kiopu n o6macts rucrepesuca $pazoBoro nepexonaa
HEpBOro poja.
3. Uro Takoe MHIYIIUPOBAHHBIHN 3JIEKTPUUECKUM 10s1eM (a30BbIi mepexon?

4. Onumure AecTBHE MEXaHMYECKOT0 HaNpsHKEHUs Ha mapameTpsl (pa3oBoro rnepexojia B
CErHETORJIEKTPHUKE.

ITo Temam nexmmii Ne10wu Nell.
1. Kakum o6pazom B Teopun Jlanmay MoxkHO omrcath (ha30BbIi epexo] B MHOTOOCHOM
CETHETORJIEKTPHUKE?
2. KakoBa mocnenoBaTeIbHOCTh YepeioBanus $a3 B KpUCTAUIaXx TUTaHATa Oapusi?
3. Kak onpenenuts TEH30p JUAIEKTPUIESCKON TPOHUIIAEMOCTH KPUCTAIUIOB TUTaHaTa Oa-
pus?
4. Kak cuiipHOE 3JIEKTPUUYECKOE MOJI€ BIUSET Ha TEMIEpaTypy (a3oBbIX MEPEX00B B KPH-
CTajie ThTaHata oapus?
[To remam nexruit Nel2 u Nel3.
1. Jlaiite onucanue nupoddekra B KpucTayjie TATaHATa 6apus.

2. KakoBbl TemnepaTypHble 3aBHCUMOCTH MOAYJIEH THOKOCTH M MbEe30MOIYJEeH KPUCTAIIOB
TUTaHaTa Oapus?

3. Kakoe BimsiHEE 0Ka3bIBAIOT MEXaHHMUECKUE HATIPSDKEHUS Ha TeMIieparypy (ha3oBbIX Ie-
PEX0JI0B B KpHCTAJIJIaX TUTaHATa Oapusi?

4. Kax onuceiBatorcst 90° -Hble TOBOPOTHI BEKTOPA CIIOHTAHHOM MOJIIPU30BAaHHOCTH ?
ITo Teme mexmum Nel4,

1. Yrto Ha3BIBAIOT CETHETOANEKTpUKOM? Kak omucaTh ero CBONCTBA C MOMOIIBI0 TEOPUN
Jlannay?

2. Kakumu cBoiicTBaMH OTJIMYAIOTCS HECOOCTBEHHBIE CErHETOIIEKTPUKU ?
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3. IpuBenute onucanue (pa3oBoro nepexoaa B aHTUCETHETOUIEKTpHKaxX o Kurrernto.
ITo Temam nekmuii Nel5u Nel6.

1. Kakue ¢a3oBble nepexo bl Ha3pIBaloT 6e311 () y3nOHHBIMU, Kakue TU(Py3HOHHBIME ?

2. KakoBbl 0COOEHHOCTH MapTEHCUTHBIX M MACCUBHBIX (Da30BBIX MPEBPAIICHUN B KPUCTAII-
nax?

3. Kak onpenenuts opueHTanuio Mex(a3Hoii TpaHUIIbI TPH MAPTEHCUTHOM TIPEBPAILICHNN B
KpucTasie?

4. YeM oTiMyaeTcs TEPMOYNPYTHA MAPTEHCUTHBIN TIEPEXO?

KoHTpoIbHBIE BOMPOCH! M 3aJIaHHSI IT0 CAMOCTOATENBHOM paboTe CTYICHTOB.

ITo remam nekruit Nel, No2 u Ne3.
1. Kaxkwue (a3oBbie mpeBpaleHus Ha3bIBAIOT PEKOHCTPYKTUBHBIMHU, KAKHE MTOTUMOPPHBIME?
2. Kakum 00pa3om u3MeHseTcsi CHMMETpus Ipu (asoBoMm nepexone |l pona?

Tewma pedepara: «3meHeHnuss ciMMETpUH KprucTaiia npu gazoBom nepexoze |l poga»

ITo Temam nekmumii Ne4 uNe5.
1. Kak n3meHnstorcst mapameTpsl KpucTaia Kak TePMOAMHAMUYECKON CUCTEMBI ITPH
dazoBom nepexone | poga?

Uro npencrasisieT coboit 3apoisii HOBOM (a3bl pu (azoBoM nepexoze | poga?

Tewma pedepara «Kunetuka dazoBoro nepexona | pomga»

ITo Temam neknuii Ne6 u Ne7.
1. Kak Biusier cuibHOE 3JIEKTPUIECKOe TIoJie Ha TeMIeparypy Gpa3zoBoro nepexoaa?
2. Kak BiMseT MEeXaHWYECKOE HANPsDKEHUE Ha TeMItepaTtypy (a30Boro nepexojia B CerHETO-
AJIEKTPHUKAxX ?
Tema pedepara. «BiussHEe 0OJTHOPOIHOTO MEXAHHUYECKOTO HAMPSIKEHUS Ha ITapaMeTPhI
¢$a30BOro mepexojia B CETHETOIICKTPUKAX »

[To remam nexruit No8 u Ne9.
1. Kak nposBisitoTcss aHoManuu TEIIOBBIX CBOMCTB MpH (ha30BbIX MEPExXo1ax B
OJTHOOCHBIX CETHETODJIEKTPHKAX ?
2. CpaBHUTE MUPOAIIEKTPUYECKHE CBONCTBA CETHETORIEKTPUKOB, UCTILITHIBAIOIINX (Pa30BbIE
nepexonsl | u |l pona
Tewma pedepara. «AHaYyIIMPOBAHHBIN ATEKTPUIECCKUM TT0JIEM (Pa30BbIi IEPEX0a»

ITo Temam nexmumii Ne10wu Nell.

1. Kax ompenensercst rucrepe3uc (pa3oBbIX Mepexo0B B KPUCTAIUIAX TUTaHATa Oapus?
2. Kak ogHOpOIHOE MEXaHUUECKOE HANPSHKEHUE BIHUSACT HA TUDIICKTPHUYCCKYIO
IPOHMIIAEMOCTh KPUCTAJUIOB TUTaHATA Oapusi?

3. Tlouemy cmibHOE JEKTPHUYECKOE MOJIE «Pa3MbIBAcT> (a30BbIi Epexo/] B MHOTOOCHBIX
CETHETORJIEKTPUKAX ?

[To remam nekruit Nel2 u Nel3.
1. Kak MexaHHUYECKOE HANPSHKEHUE BIUSCT Ha aHU30TPOIHIO TUAJIEKTPUIECKOH MMPOHUTIAe-
MOCTH B KpUCTaJUIaX TUTaHaTa Oapus?
Tewmbl pedepaToB. «AHOMAIUH TUIICKTPUICCKUX CBOMCTB KPUCTAIOB TUTAHATA Oapusl pH
(a30BbBIX MEpexoaax»
«AHOMaHMH YIIPYTHX U MbE303JICKTPUICCKUX CBOMCTB B KPUCTANIaX TUTAHATA
Oapust ipH (pa30BBIX MEpexo1ax».

[To Teme nexuuu Nel4.
1. KakoBbI yCIOBHSI yCTOWYUBOCTH AHTUCETHETOIIEKTPUIECKOM (haspl?
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TeMmbl pedeparoB. «CCrHET031aCTUKY U UX CBOUCTBA»
«HecoOCTBEHHBIC CETHETOIEKTPUKH»
Onucanne Gpa3oBbIX MEPEXOA0B B AaHTUCCTHETOIICKTPUKAX »

ITo Temam nekruii Nel5u Nel®6.

1. Kakwue (a3oBble npeBpalieHus MOJIYUHIN Ha3BaHUE MACCUBHBIX ?

2. Uewm oTimuaeTcs TEPMOYIIPYroe MapTEHCUTHOE MPEBPAILIEHUE OT COOCTBEHHO MapTEH-
CHUTHOI0?

Tema pedepara. «MapTEeHCUTHBIE MPEBPAIICHUS B TBEP/IBIX TEIAX>»

Omnuncanue METOAUKN OLICHUBAHUS .

Kpurtepuu onenku (B oleHKaXx) JJisl 3204HOi GopMBbI 00yUeHHs

- OIICHKAa <«OTJIMYHO>» BBICTABJISICTCA CTYACHTY, CCIIM CTYACHT ACMOHCTPUPYCT 3HAHUA,
YMCHUS W HaBBIKM WCIIOJIb30BaHMUSI YCBOCHHOTO MaTephaia: IOJIHBIE, IOCIIeI0BaTebHBIE,
TpaMOTHBIC W JIOTUYCCKU MU3JIaraCMbIC OTBCTHI IPU BUJAOU3MCHCHHUU 3alaHUA, CBO60,Z[HO€
pelieHre TOCTABICHHBIX 3aja4, NMPaBHJIbHOE OOOCHOBAaHWE TMPHHATHIX PEHICHHM, PHEMaMH
BBITIOJIHEHUS TPAKTHUECKUX PadoT;

- OLIEHKA <XOpPOIIO» BBICTABIAETCA CTYIEHTY, €CIU CTYIEHT AEMOHCTPUPYET 3HAHMUE,
MOKa3bIBA€T YMEHHE W BIIAJICHHE MaTEPHAIOM. TPaMOTHOE H3JIOKEHHE, 0e3 CYIIECTBCHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, MPaBHUJIIbHOC MPUMCHCHUC TCOPCTUICCKUX 3HaHI/II>'I, BJIaACHUC
HEOOXOIMMBIMH HABBIKAMH P BBITOJHEHUH MTPAKTHIECKUX 3a/1a4;

- OLICHKA «YyZOBJICTBOPUTEIBLHO>» BBICTABJISETCS CTYIAEHTY, €CIU CTYACHT JEMOHCTPUPYET
YCBOEHHE OCHOBHOTO Marepuaja: IpU OTBETE JOMYCKAIOTCS HETOYHOCTH, HEIOCTATOYHO
npaBUIbHBIE (OPMYJIMPOBKH, HApYIIECHHE IOCIEA0BATEILHOCTH B H3JI0KEHUH MPOTPAMMHOIO
Marepuaa, 3aTPyJAHEHHS B BBITOJHEHUH MTPAKTHIECKUX 38 aHUI;

- OLCHKAa KHCYAOBJICTBOPUTCIILHO> BBICTABJISICTCA CTYACHTY, €CJIn CTYACHT
JEMOHCTPUPYET HE 3HAHWEC Marephajia. MPH OTBETE BO3HUKAIOT OIIMOKH, 3aTPYJHEHHS IPH
BBITTOJIHEHUH MTPAKTUYECKUX PadoT.

Bomnpoce! 115 3xk3aMena

1. OcHoBHble TpezacTaBieHus o (a3oBeix mepexomax | u Il poma. PazoBbie
Hepexoabl B KpUCTAILIaX.

2. OcHoBsl Teopun (aszoBoro nepexona |l pona Jlangay. dazoBeie nepexoabl THIIA
«IIOpsAZI0K — OECHOPSAA0K» U THIIA CMELCHHUS.

3. Omnwucanue ¢a3oBbix nepexonoB | pona B reopuu Jlannaay.

4. Kunernueckue ocobGenHoctu (asoBoro mnepexomga | poma. OOGpa3zoBanme
3apojsiiield HoBo# (assl. KoanecueHmms.

5. Onucanne ¢aszoBoro mepexoma |l poma B OJHOOCHBIX CETHETOXJICKTPHUKAX.
JusnexTpudeckue CBOMCTBA, HEITUHENHOCTh, KOOPLUUTUBHOE I10JIE.

6. Onucanune  Qa3oBoro  mepexoja B OJHOOCHBIX  CETHETOZJIEKTPUKAX,

UCTIBITHIBAIONIMX (a30BbIil nepexon | pona. J{usnexkrpuueckue cBoiictBa. Temmneparypa Kiopu.
['ucrepesuc ¢azoBoro nepexona.

7. Jusnextpuueckass HenuHeWHocTh. CmemeHue Touku Kropu mnopj neicTBUEM
JIEKTpUUECKOro noisi. MHAyMpoBaHHbIN (ha30Bbli IEpPEX0/ B OTHOOCHBIX CETHETORIEKTPUKAX.

8. BnusiHre MexaHW4yecKoro HampshkeHHs Ha (Da3oBBIA IMEpexo] B OJHOOCHBIX
CETHETORJIEKTPUKAX.

9. TennoBele cBoiicTBa M MUPOIPHEKT B OAHOOCHBIX CEIHETOIIEKTPHKAX.

10. [Tpe303CKT B OTHOOCHBIX CETHETOAICKTPHUKAX.

11. Omnwucanue (azoBOro mnepexoja B MHOTOOCHBIX CETHETORJICKTPUKAX Ha IpuMepe

tutanara Oapus. [locnmegoBaTenbHOCTH uepemoBanusi ¢a3. TemrepaTypHBI THCTEPE3HC
(a30BBIX MEPEXOIOB.
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12. Omnwucanue AMINEKTPUUECKUX CBOMCTB THTaHaTa Oapus B oOxacté (ha3oBBIX

HIepeX0/I0B.

13. AHOMaiuMu MOIyNeH YNpYyrocTu Nbhe30KOI(pPUIMEHTOB B o0jacTu (ha3oBBIX
HIepexo/10B B KPUCTAJIE TUTaHAaTa Oapusl.

14.  BnusHUE CHJIBHBIX MEXaHMYECKMX HAMNpsOHKEHUH Ha TeMiepaTtypy (a3oBBIX
HIepexo/10B B KPUCTAJIE TUTaHAaTa Oapusl.

15.  TepmoamHamuueckoe omucaHue (pa3oBBIX IEPEXOJOB B CETHETOIEKTPHKAX U
HECOOCTBEHHBIX CETHETOIIEKTPHUKAX.

16.  @a3oBble mpeBpalleHHs B TBEpIABIX Tenax. MexdazHble  TPAHUIBL.
be3nuddysnonnsie u auddy3nonnsie GhazoBbie MPEBPAIICHHS.

17.  KBa3uMapTEHCHTHbIE TMPEBpAIICHUS B CETHETORJICKTPUYECKUX KpHCTaIax.

@opMHUpPOBaHHE  JIOMEHHOM  CTPYKTYppl B  MHOTIOOCHBIX  CETHETOXJIEKTPUKAX  IpH
KOHTPOJIMPYEMBIX YCIOBUAX (a30BOro mepexoa.

18.  da3oBble MEPeXoAbl AWAICKTPUK METaUl, AWUDICKTPHUK - CBEPXIIPOBOIHUK.
doToCTH- MYTHPOBaHHBIE (ha30BbIE TIEPEXO/IbI.

19.  MopdotpomnHsle (a3oBble TEPEXOABl B CETHETONICKTPUYECKUX TBEPABIX
pactBopax. MopdoTrpomnHas rpanuiia, MoppoTponHas 0071acTs.

20.  Pa3mpiThie (azoBble mEpexoabl B CETHETOIIEKTpHKax. CEerHeTOdJeKTPHKH -
pEaKCOopBHI.

Onucanue MCTOAWUKU OLICHUBAHUSL.

Kpurtepuu onenku (B omeHKax) As1 3204HO0i GOPMBI 00ydeHH:

- OLICHKAa «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM CTYICHT J€MOHCTPUPYET 3HaHUS,
YMEHMSI U HaBBIKM HCIOJIb30BAaHUS YCBOEHHOIO MaTepuaja. IOJHbIE, I0CIEI0BATEIbHBIE,
IPaMOTHBIE M JIOTMYECKM H3J1aracéMble OTBEThl NPU BHUJIOM3MEHEHHM 3aJjaHHs, CBOOOAHOE
peleHre MOCTAaBICHHBIX 3a/1ad, NMPaBHJIbHOE OOOCHOBAaHHME MPHHSATHIX PELICHUH, MpUEeMaMH
BBINOJIHEHUS TPAKTHUECKUX PadoT;

- OILIGHKAa <XOPOIIO» BBICTABISETCA CTYICHTY, €CIU CTYIEHT JEMOHCTPUPYET 3HaHHE,
MOKA3bIBAET yYMEHHE W BIAJICHUE MaTEpHaliOM: TPAaMOTHOE H3JIOKEHHE, 0e3 CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIMPOC, NIPAaBUIbHOE MPUMEHEHHE TEOPETHUECKUX 3HAHUM, BIaJieHne
HEOOXOUMBIMU HABBIKAMU TIPU BHITIOJTHEHUH MMPAKTUYECKIX 33]1a4;

- OLIEHKA «yJOBJIETBOPUTEIHHO» BBICTABIIAETCS CTYACHTY, €CJIU CTYACHT AEMOHCTPUPYET
YCBOGHHE OCHOBHOI'O Marepuana. IMpU OTBETE JONMYCKAIOTCS HETOYHOCTH, HEIOCTaTOYHO
npaBWIbHbIE (OPMYIUPOBKH, HapyIIEHHE MOCIEAOBATEIHHOCTH B M3JIOKEHUHU NPOTPAMMHOIO
MaTepuaa, 3aTpyIHEHUS B BHIMOTHEHUH MTPAKTUUYECKUX 3aJaHUM;

- OIEHKAa <«HEYJOBIIETBOPUTEIHHO» BBICTABISACTCS  CTYAEHTY, €CIH  CTY/ACHT
JNEMOHCTPUpPYET HE 3HAHHWE MaTepuaja. MpU OTBET€ BO3HUKAIOT OLIMOKH, 3aTpyIHEHUS HpU
BBITIOJTHEHUH MTPAKTUIECKUX PabOT.

OO0pas3el 3K3aMEHAIIMOHHOTO OWJIeTa:
Muno6prayku Poccun
denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIIETO
o0OpazoBaHus
«banmKUpCKHil rOCYJapCTBEHHBIN YHUBEPCUTET»

NnxenepHsiii paxynbTeT

Kadenpa nrxeneproit Gpus3uku u GU3NKA MaTEPUAIOB
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SK3AMEHAIIMOHHBIM BUJIET Ne 1

10 AUCHUIIIIMHE «Da3oBbIC nepexoabl B HAHOKOMITO3UTAX»
Hanpasnenue «MarepuanoBeeHUE U TEXHOJIOTHS MAaTEPUATIOB»
[Mpoduns «KoHcTpyrnpoBaHHe U IPOU3BOACTBO U3IEIUNA U3 KOMITO3UITMOHHBIX MaTEPUATIOB»

1. Onucanue AMAIEKTPUUECKUX CBOMCTB THTaHATa Oapus B 001acTu (a3oBBIX MEPEXOIOB.
2. AHomManuu MOJyNeld yNpyrocTd Mbe30K0dPGUIMEHTOB B 00sacT (ha30BBIX MEPEXO/I0B B
KpHUCTaJJIe TUTaHATa OapHsl.

VYTBepxIeHO Ha 3aceJaHiH Kadeapbl IPOTOKOI Ne
(nara)
3aBeayromuit kadeapoit VY.II. [TasixmeToB
(moamce) (©.11.0.)

Kputepun oueHku nponucansl B paboueil mporpaMme yaeOHOU JUCHUTLITUHEI.

5. YueOHO-MeTOAUYecKOe U HHPOPMAITHOHHOE o0ecTiedeHHe TN CIUTIHHbBI
5.1. IlepeyeHb OCHOBHOI1 1 IONIOJHUTEJIbHOI y4eOHOM JUTEepaTyphbl, HeOOX0AMMOM 1151
OCBOEHHS TUCHUITIHHBI
OcHoBHas1 JInTEepaTypa:

1. ®a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMax . ydeOHoe mocobue /
I'.B. Bynunopoga, HO.I'. Tansameraunos, X.M. SpomieBckas u np. ; MUHUCTEPCTBO 00pa30BaHUS
u Hayku Poccum, ®@enepanbHoe rocynapcTBEHHOE OrOKeTHOEe 00pa3oBaTelIbHOE YUpexkaAeHUE
BBICIIEro TpodeccHoHabHOTO oOpa3oBanus «Ka3aHCKUU HAIIMOHATBHBIA MCCIIEOBATEIbCKUN
TEXHOJIOTHYECKU yHUBepcuTeT». - Kazanp : M3natenscteo KHUTY, 2014. - 168. - ISBN 978-
5-7882-1549-5 ; To xKe [DnexrponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=427846

2. llpynaukos, B.B. ®a3oBbie mepexoasl U METOIAbl MX KOMITBIOTEPHOTO MOJCITUPOBAHUS .
yueOHoe nocobue / B.B. [Ipynuukos, A.H. Bakunos, I[1.B. IIpyaaukoB. - Mocksa : ®uzmatiur,
2009. - 224c. - ISBN 978-5-9221-0961-1 To xe [Dnektponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68374

JonoaHuTe/bHas IUTEPATypAa:

1. BumuBkoB, C.A. ®a30Bbie epeXx0/abl MOJIUMEPHBIX CHCTEM BO BHEIIHHX MOJSIX [DIEKTPOHHBIN
pecypc] : yuebHoe mocodue / C.A. BuuBkoB. — Dnektpos. nan. — Cankrt-IlerepOypr : JlaHb,
2013. — 368&. — Pexum mocryma: https://e.lanbook.com/book/30431.

6. MaTepuajabHO-TeXHHYECKas 6232, He0OX0AUMAsI IJIsl OCYLEeCTBIECHHSA
00pa3oBaTeJIbLHOIO NMpolecca mo TUCHUIINHE

HaunmeHoBanue
Ilepeyensb JMLEH3HOHHOTO
crennaabHbIX N
N —_— OcHalIeHHOCTH CNIeUATbLHBIX OMeLleHH i H NpPOrpaMMHOI0 ofecHeyeHns.
N MoMeLleHMii ISl CAMOCTOSITeJILHOH PadoThI PexkBU3MTHI MOATBEP:KAAIONIETO
noMeneHuii s
N JIOKYMEHTAa
CaMOCTOATEIbHOM
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padoTHhI

1 2 3
1 yueonas Ayautopus 209 1. Windows 8 Russian. Windov
ayoumopusn Vuebnast mebenb, yuebHo-HarmsiauHble mnocobOusi, | Professional Upgrade/lorosop
onanpoeedenus OTHETYIIUTENb, amnTeuka,inekoBas apobunka JIII[-6, | No 104 or 17.16.2013 r.
3anamuii mapoBast meinbHuna MJI-1, mukcep naboparopusii, | Jlunensun —OeccpodHble.
JIeKYUOHHO20 CHTOBBIN aHanM3aToOp, HAOOP cuT, Bechl abopatopHeie, | 2. MicrosoftOfficeStandart 201
muna:aynuropusi Ne | nosarop abopaTopHblif, cyunipHbli mkad, meds | Russian. Jorosop Ne 114 or
209(Yuebnbrit My(enbHas, yCTaHOBKAa BaKyyMHPOBaHHMs, skcukaTtopsl, | 12.11.2014 r. Jlunewsun —
KOpIyc, yiI. BHUCKO3UMETP POTALMOHHBIH, BUCKO3UMETp | OeccpodHbIe.
Munraxesa, 1. 100) | xanumuispHbIif, npecc ucneitarenbHbiii | 3. CucreMa LEHTPANIN30BaHHOTO
2. yuebnas THJPaBINYECKHN HUII-100, usMmepurens | rectupoBanus baml'yY (Moodle)
ayoumopusn ona | tertonposogaoct UTIT-AMI, mpecc-popmsr, mpece | GNUGeneralPublicLicense
npoeedenus HCIBITATENbHBIN TUIPABINYECKUH, rpecc
3anamuil MEXaHWYeCKHH, CTOJI BHOPONPECCOBOYHBIN, IMEYb
nabopamopnozo KaMepHasi BBICOKOTEMIIepaTypHasi, 1kad CyUIHIbHbIH,
muna:aynuropus Ne | iupomerp GM700, onTHyeckass MHKpOCKONHYECKas
209 (Yuebnspiit | npuctaBka U500X, mynstumerp M830B, rpasep SJ,
KOpILYC,yJI. OJTHOIIO3UIIMOHHAS YCTaHOBKA UCTIBITAHUS
Mumraxesa, 1. 100) | BbIcOKOTeMIIepaTypHOil AehopMaLny i HOI3yIeCTH
3. yueoHan Aynutopus Ne 208
ayoumopus onsa YueOHast Mebenb, yaeOHO-HATIISIHBIE TIOCOOHS,
nposedenus nocka,mpoekropNecpkpanScreenMediayanocucrema,
2pynnoeguix u HOyTOyKSamsungjocka, Mein
UHOUBUOYATILHBIX YurtanbHblii 3a7(lmaBublii kopiyc, yin.3akuBanumm,
KOHCYIbMauuil. a. 32)
ayautopuss Ne 208 | Yuebnast meGenb, ydeOHO-HAIIISAHBIE 1TOCOOMS, CTEHI
(YueGusbrit o MOKapHOU Ge3omacHocTH, MOHOOJIOKH
KOpILYC,yJI. cranoHapueie — 5 mr, npuatep — 1 wT., ckanep — 1
Munraxesa, 1. 100) | mrr.
4, yuebnasn Bubauoreka(lnaueiii Kopmyc, yin.3akuBanuau, 1. 32
ayoumopus Ona | YueOHast MeOenb, y4eOHO-HATISAIHBIC TOCOOHS, CTCH]
mexyuiezo 1o [I0’KapHOU 6e30macHOCTH, MOHOOIOKH
KOHmMpOns u | crarmoHapHbIe — 4 11T, CKaHep — 1.
nPOMEHCYmMOUHOU bubauorexa(YueOHbIi KOpIyc, yia. MUHTaxeBa, 1.
ammecmayuu. 100
aymuropust Ne 208 | YuecOnass meOenb, ydeOHO-HArSIAHBIE  IOCOOHS,
(YueOusbIii PentiumG2130/86/5000'6/21,5"/Kn/Mplub
KOpILYC,yJI.
Munraxesa, 1. 100)
5. nomewenusn
onsa
CamocmoamenbHoll
pabomur:.
YUTAIbHBIN 3all,
o6ubnmoreka
(TnaBHBIH  KOpITYC,
yn.3akuBamuam, .
32), OmoIMoTEKA
(YueOubrii
KOpILYC,yJI.

Munraxesa, 1. 100).
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MHWHOBPHAYKH

[Ipunoxenne Ne 1

®I'BOY BO «BAIIKMPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

WH)XXEHEPHBIM ®AKYJITET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TACIUILIMHEL «Pa30BbIe MEPEXOILI B HAHOKOMITO3UTax» Ha 6,8 ceccun

(HauMeHOBaHHME TUCIUTUTHHBI)
3a04Hast

(dhopma oOyueHust

Bupa pa6otsl

O0beM TUCHUIIIUHBI

Oo6mas Tpynoemkocts auciuinael (3ET / gacoB) 6/216

Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy ¢ MpernojgaBaTeieM: 49,2
JIEKINI 10
MPAKTHYCCKUX/ CEMUHAPCKHUX 18
712a00paTOPHBIX 18
apyrux (rpynroBasi, *HIUBHIyalbHAs KOHCYJIbTAINS H HHBIC

BUJIbI yUCOHOM IESATEIBHOCTH, IPEAYCMaTPHUBAIOIIHE PaOOTy

obyuarommuxcs ¢ npenogasareiem) (PKP) 3,2

VYueOHBIX YaCOB Ha CAMOCTOATENIbHYI0 paboTy ooyuaronuxcs (CP) 157,8

V4eOHBIX YaCOB Ha MOATOTOBKY K

sk3ameny/3auery/nuddepernmpoannomy 3auety (Kontposn) 9

dopma(br) KOHTPOJISL:

sKk3aMeH 8 ceccus
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®dopma TEeKyIEero

dopma u3yueHHs] MaTepUaNIOB: JIEKIUH, OcHoBHas 1 KOHTPOJIS
MPaKTUICCKUEC 3aHATHS, CCMUHAPCKHUE 3aHATHA, MONOJIHATEIbHAS 3aganust 1Mo YyCeBacMoCTH
Ne Tema i comepicanme nabopaTopHbIe pabOThI, CAMOCTOSATENIbHAS paboTa 1 JIuTeparypa, CaMOCTOATEIILHOU (KOJITOKBUYMBI,
/o TPYAOEMKOCTh (B Yacax) peKOMeHyeMas pabote KOHTPOJBHBIE
cryneHTam (Homepa CTY/ICHTOB paboTsI,
U3 CIIMCKa) KOMITBIOTEPHBIE
Bcero JIK [TP/CEM JIP CPC TeCTBI ¥ T.11.)

1 2 3 4 5 6 7 8 9 10

1. | Beeneunue. OCHOBHBIE 13 1 1 1 10 1-2 Bormpocsr Komnoksuywm,
MIPEJCTaBICHUS O (a30BBIX CAMOKOHTPOJISI 110 | BOIPOCHI MPH Ccllaue
nepexojax. Ycnosue 1a00paTOPHBIM BBIMOJTHEHHBIX
paBHOBecHs ¢a3. Pa3oBbie pabotam, ToKiaz 1a00paTOPHBIX
Mepexoibl  MEpBOr0 U C Mmpe3eHTanuei pabort, nokmnan c
BTOpOro poga. Pa3oBbie IIpE3EeHTalUEH
Mepexoibl B KpHCTaUIax.

PexoHCTpyKTHBHBIE u
nonuMopdHbIE
IIpeBpaICHHs.

2. | Teopus (hazoBbIX 13 1 1 1 10 1-2 Bormpocsr Komnoksuywm,
MEPeXo0J0B BTOPOTO poja CAMOKOHTPOJISI 110 | BOIPOCHI MPH Ccllaue
Jlannay. [TapameTp 1a60paTOPHBIM BBITTOJTHEHHBIX
HopsiAKa ¢azoBoro pabotam, ToKIaz 1a00paTOPHBIX
nepexoa. das3oBrie C IIpe3eHTalneH pabot, mokmnanmc
Mepexobl TUIA CMELICHUS npe3eHTanmen
U TUNA  «IOPSJIOK -

Oecriopsiok». M3MeHeHne
CUMMETpUU Tpu  (Ha3oBOM
nepexojie BTOPOro poa.

3. | TepmonnHAMUYECKUI 13 1 1 1 10 1-2 Bormpocsr Komnoksuywm,
MOTEHIIHAI. Ycnosue CAMOKOHTPOJISI 110 | BOIPOCHI MPH Ccllaue
YCTOWYHBOCTHU ¢a3bl. 1a00paTOPHBIM BBIMOJTHEHHBIX
N3onupoBaHHbIE u pabotam, ToKIaz 1a00paTOPHBIX
KPUTHYECKHE TOYKHU C Mpe3eHTanuein paboT, noKnanc
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HENpPEPBIBHOTO Iepexoa. npe3eHTaluen
Penakcauus rnapamMerpa

MopsiIka BOJM3M  TOYKH

¢dazoBoro nepexoja

BTOPOT'O poja.

Onucanue (a3oBbIX 13 10 1-2 Bonpocsl Komnoksuywm,
MEepPEX0/I0B MEPBOTO POja B CaMOKOHTPOJIS IO | BOMPOCHI IIPH cllaye
TEOpPHH Jlannay. 1a060paTOPHBIM BBITIOJTHEHHBIX
Pasnoxenune paboTtam, JTOKJIaa 1a00paTOPHBIX
TEPMOIUHAMHYECKOTO C Mpe3eHTalueH pabot, moxmazc
MOTeHIIMaja B psIag IO npe3eHTaluen
napamerpy HopsiAKa.

Tenmnosrie CBOICTBA,

CKAQ4uOK SHTPOIHUH, CKAYOK

TEIJI0EMKOCTh

Kuneruka ¢azoBoro 13 10 1-2 Bonpocsl Komnoksuywm,
nepexojia MEepBOro  poa. CaMOKOHTPOJIS IO | BOMPOCHI IIPH cllauye
OO6pa3zoBanue 3apofblien 71a00paTOPHBIM BBITNIOJTHEHHBIX
HOBO# (hazbl. paboTtam, TOKIaa J1a00paTOPHBIX
Koanecnenuusi. C Mpe3eHTaueH pabot, nmoxmazc
OnykTyaluu  mapamerpa Mpe3eHTauuen
Mopsiika BONMM3U  TOYKH

nepexoa

CerneroanekTpuyeckue 13 10 1-2 Bomnpocsl Komnoksuywm,
¢dazoBble MepPexXO0/Ibl. CaMOKOHTPOJIS IO | BOMPOCHI IIPH cllaue
Onucanue ¢azoBoro 1a00paTOPHBIM BBINIOJTHEHHBIX
mepexojia BTOPOTO pojaa B paboTtam, JTOKIaa J1a00paTOPHBIX
OJTHOOCHBIX C Mpe3eHTalueH pabot, nmoxmazc
CETHETO3JIEKTPUKAX. npe3eHTaluen
3aBUCHUMOCTh CIIOHTAHHOM

MOJIIPU30BAHHOE oT

TeMIIepaTyphbl.

JusnekTpudeckas

IMPOHUIIACMOCTh HW TOYKaA
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Kropu. Jlusnexrpuueckas
HEJIMHEHHOCTbD.
KospuutusHoe nose.

BnusiHue aneKTpuyecKoro 13 10 1-2 Bonpocsl Komnoksuywm,
nonsgs Ha Touky Kropu. CaMOKOHTPOJIS IO | BOMPOCHI MTPH cllaye
Tennossle CBONCTBA, 1a00paTOPHBIM BBIITOJTHEHHBIX
nupodddexr.  Kpucramn paboTtam, TOKJIaa J1a00paTOPHBIX
oz NeNCTBUEM C Mpe3eHTanuen pabot, nmoxmazc
MEXaHUYECKUX npe3eHTaluen
HaIIpSDKEHUN.  CMEILICHUE

Toukn Kropu, H3MeHEHUus

TUBICKTPUIECKUX

CBOMCTB, Tbe309(heKT.

Onucanue ¢azoBoro 13 10 1-2 Bonpocsl Komnoksuywm,
nepexojia MmepBoro pojaa B CaMOKOHTPOJIS IO | BOMPOCHI IIPH cllauye
OJIHOOCHBIX 71a00paTOpPHBIM BBITTOJIHEHHBIX
CETHETOJICKTPUKAX. paboTtam, TOKIaa J1a00paTOPHBIX
TemmneparypHbie C Mpe3eHTanuen pabot, nmoxmazc
3aBUCUMOCTH Mpe3eHTanuen
MOJISIPU30BAHHOCTH U

JTURJIEKTPUYECKON

MPOHULIAEMOCTH. Touka

Kiopu u  rucrepesuc

¢azoBoro nepexoaa.

JunexTpudeckas 13 10 1-2 Bormpocsr Komnoksuywm,
HeIMMHEeWHOCTh. CMenieHue CaMOKOHTPOJIS IO | BOIPOCHI IIPH cllaue
TOYKHU Kropu ot 1a00paTOPHBIM BBIMOJTHEHHBIX
neicTBUEM pabotam, TokIaz 1a00paTOPHBIX
ANEKTPUUYECKOTO TOJISI. C mpe3eHTanuei pabort, noxmnan c
WNHyuupoBaHHbIN IIpE3eHTalUEH
(hazoBbIit MepexojI.

Tenmnosrie CBOMCTBA,

nupodpdekr,  Kpucramn
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oJI NEUCTBUEM
MEXaHHYCCKUX

HaNpsDKEHUW:  CMENIEHHUE
toukn Kropu, usmeHeHus

TUDJIEKTPUYECKHUX
CBOMCTB, Mbe303(PPEeKT.

10. | Onucanue ¢dazoBoro 13 10 1-2 Bormpocsr Komnoksuywm,
nepexoia B MHOTOOCHBIX CaMOKOHTPOJISI IO | BOMPOCHI IIPH clladye
CETHETO3JIEKTPHUKAX Ha 1a00paTOPHBIM BBIMIOJTHEHHBIX
npuMepe TUTaHaTa OapHs. pabotam, ToKiIaz na0opaTOPHBIX
MHOroxoMIIOHEHTHBIN C IIpe3eHTalneH pabot, mokmnanmc
napamerp MOPSIKA. npe3eHTaIneH
IlocienoBaTenbHOCTE
4epeOBaHUS ¢as.

TemnepaTypHbIii
TUCTEPE3NC (a3oBbIX
MIEPEXO0JIOB.

11. | Kpucrann tutanara Oapus 12 10 1-2 Bonpocsl Komnoksuywm,

B CJIa0OM 3JIEKTPUYECKOM CaMOKOHTPOJIS IO | BOMPOCHI IIPH cllauye
ToJe. Tenzop 1a060paTOPHBIM BBITIOJTHEHHBIX
TUAJICKTPHUIECKOM paboTtam, TOKIaa J1a00paTOPHBIX
MIPOHUIIAEMOCTH. Brusiame C Tpe3eHTanuein pabot, moxmazc
CHJIBHOTO 3JIEKTPHYECKOTO npe3eHTaluen
moJis Ha  TeMmImepaTrypy

(ha30BBIX IEPEXOIOB.

12. | TenoBsie CBOICTBa 12 10 1-2 Bomnpocsl Komnoksuywm,
KpucTayia TUTaHaTa CaMOKOHTPOJIS IO | BOMPOCHI IIPH cllauye
Oapus, nupodhhekT. 1a60paTOPHBIM BBITIOJIHEHHBIX
Kpucrann mon nericrBuem paboTtam, JTOKJIaa J1a00paTOPHBIX
CIIa0BIX MEXaHHYECKUX C Tmpe3eHTanuein pabot, moxmazc
HanpsHKEHUH, npe3eHTanuen
be303(PPexT.

TemneparypHble
3aBUCHUMOCTH MOJYJIEN
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YIOPYTOCTH u

nee303(ddexra.

13. | Bausiaue CUJTBHBIX 12 10 1-2 Bormpocsr Komnoksuywm,
MEXaHHYECKUX CaMOKOHTPOJISI IO | BOMPOCHI IIPH cllade
HaTPsHKCHUN Ha 71a00paTOpPHBIM BBITTOJTHEHHBIX
TEMIIEPATYPY (ba3oBbIX pabotam, ToKIaz 1a00paTOPHBIX
nepexogoB. 90° - e C TIpe3eHTaIen pabot, mokmnanmc
TTOBOPOTHI BEKTOpa npe3eHTaIHeH
CIIOHTaHHOU
MOJIIPU30BAHHOCTH.

N3menenne
JTUBJIEKTPUYECKON
MIPOHUIIAEMOCTH ot
JNEUCTBUEM  OJIHOPOJHBIX
MEXaHHYECKUX
HaNpsHKEHUM.

14. | TepmoauHaMHuUueCcKoe 12 10 1-2 Bormpocsr Komnoksuywm,
OIHMCaHue (ha3zoBbIX CaAaMOKOHTPOJISI IO | BOMPOCHI IIPH CclIade
MepexooB B 71a00paTOpPHBIM BBITTOJTHEHHBIX
CETHETO3JIEKTPUKAX, pabotam, ToKIaz 1a00paTOPHBIX
HECOOCTBEHHBIX C Tpe3eHTaIen pabot, mokmnanmc
CETHETORJIEKTPHUKAX, npe3eHTaIHeH
AHTHCETHETOAICKTPUKAX M
(dbeppoMarueTnKax.

15. | da3oBbIe MpeBpallleHUsS B 12 10 1-2 Bormpocsr Komnoksuywm,
Kpuctaymax. MexdasHble CaMOKOHTPOJISI IO | BOMPOCHI IIPH cllade
rpaHumbl  Tpu  (Ha3oBBIX 71a00paTOPHBIM BBITTOJTHEHHBIX
nepexoax. pabotam, moKman 1abopaTOPHBIX
be3nud pyznonnsie u C Tpe3eHTaIen pabot, mokmnanmc
muddy3noHHbie  (pa3oBbIe npe3eHTaluen

nepexoasl. MapTeHCUTHBIE
U MaccuBHbIE (ha3oBbIC
MIpEeBpALICHUS.
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16. | MaprencutHoe 9,8 1 1 7,8 1-2 Bormpocsr Komnoksuywm,
6e3nuddy3nonHOE CAMOKOHTPOJISI 110 | BOIPOCHI MPH Ccllaue
IpeBpalleHe B 71a00paTOPHBIM BBIITOJIHEHHBIX
kpucramiax. OcoOeHHOCTH pabotam, ToKiaz 1a00paTOPHBIX
MapreHCUTHOrO C Mpe3eHTalueH pabot, noxmnajc
[IPEBPAILICHHUS. IIpE3eHTalNeH
Tepmoynpyruii
MapreHcuT. Ilepexonsr B
CETHETORJIEKTPUKAX.

CerHeToICKTpUKH -
PEIAKCOPBI.
Bcero 1yacos: 203,8 10 18 18 157,8
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