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1. lesiu ocBOEHUST M CUMILTHHBI

L[eJISIMI/I OCBOCHUS OUCIHHUIIIINHBI «(DI/I?;I/I‘ICCKOG MaTepI/IaJIOBeI[eHI/Ie» ABIIAKOTCA I/I3y‘-IeHI/I€ OCHOB
MaTepI/IaJIOBGI[eHI/ISI, HCO6XOI[I/IMBIX Jd criequajinucra B 06J121CTI/I HpHKJIaHHOﬁ (1)I/I3I/IKI/I, a HMCHHO
CTPYKTYPBhl MaT€pHajIoB, BKIOUYAs HAHOPAa3MEPHBIM YPOBEHb, YCIOBHH (OPMHUPOBAHUS CTPYKTYPHI MPHU
($a30BBIX IpPEBpALICHHUSIX, METOJ0B (OPMHUPOBAHUS CTPYKTYpPHI C 3aJaHHBIMH CBOMCTBaMH, METOIOB
WCIIBITAHUN MaTEepPHaJIOB, BHJIOB U CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHAJIOB U MATEPUATIOB C OCOOBIMHU
CBOMCTBaMHU.

2. MecTo nucuunauHbl B cTpykrype OIl

JucuuiuinHa ABisieTcs 00S3aTeNIbHOW; OTHOCUTCS K 4YacTH 00pa3oBaTeNbHOM IPOrpamMsl,
dbopMupyeMOil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHM.

YcnemHoe OCBOEHME AAHHOW AMCHMILIMHBI OyJeT CIOCOOCTBOBaTb I'OTOBHOCTU CTYIEHTOB K
NPOXOXKICHUIO y4eOHOW W MPEeNTUIIIOMHON MPAKTHUK, HAy4YHO-UCCIIEI0BaTeNbCKON  padore,
BbInosIHEHUIO0 BKP.

Jl1s ocBOEHMS TaHHOW AMCLUITIIMHBI 00yYaromuics JOKEH:

3HaTh: OCHOBBI (U3UKU B 00JACTH MEXAHMKH, TEPMOJMHAMUKHU, JIEKTPUUYECKH M MArHUTHBIX
SBJICHUH, (PU3UKHU KOHIEHCUPOBAHHOT'O COCTOSIHUSA, 001IeH 1 (PM3NYECKOM XMMHUH, OCHOBBI MATEMaTHKH B
4acTH TEOPUHU BEPOSITHOCTEM, METOIbI IIJITAHUPOBAHUS U aHAJIN3A SKCIIEPUMEHTANIbHBIX JAHHBIX, OCHOBHBIE
MH(OpPMAaLMOHHbBIE TEXHOJIOTUH I10 MOJIYYEHHIO U aHaJIU3y HH(pOpMaIUHY, ToJy4aeMoil u3 cetu HTepHeT.

YMeTh: npoBOAUTH HAOTIOACHUS U U3MEPEHUST PU3NYECKUX BETUUYUH, XUMUYECKUE SKCIIEPUMEHTHI,
MaTeMaTHYECKUE pacueThl, aHalIu3 U 00pabOTKY 3KCIIEPUMEHTANIbHBIX JIaHHBIX, TOUCKU UH(OpMau B
cetu lHTepHer.

MMmeTh: mpakTUYeCKUH ONBIT HAOMIONEHHS W M3MEpeHHMs (U3NYECKUX BEIMYUH, HPOBEICHUS
XUMHYECKHX SKCIIEPUMEHTOB, MaTeMaTHUYECKUX pacueToB, aHajM3a U 00pabOTKH dKCIIEpUMEHTAIBHBIX
JTAHHBIX, MIOMCKa HH(popMalMu B ceTu MHTEpHeT.

CryneHT, NpUCTYNAOMUN K U3YYEHUIO NUCIHIUIMHBI, JOJDKEH 00J7alaTh 3HAHUSAMH, YMEHUSIMH,
HaBbIKAMHU TIPAKTHYECKON JEATENbHOCTH, IOJIYYEHHBIMH DAaHEE B XOJ€ H3YyYEHHUs JUCLMIUINH:
«Dusukar, «Martemarukay, «MHopMalMOHHBIE TEXHOJIOTUH, TPOTPAMMHUPOBAHUE U MAaTEMaTHUECKOE
MOJIEIUPOBaHHE», «AHAIN3 SKCIIEPUMEHTAIBHBIX JTaHHBIX», «XHUMUS».

3. [InanupyemMble pe3yabTaThl 00y4eHHUs M0 TUCIHUTLIMHE
3.1. Komnerenuuu, popMUPOBAHUIO KOTOPBIX CIOCOOCTBYET AUCHMIIIIHHA

[Tpu ocBOGHUHU TUCHMILIMHBI (YOPMUPYIOTCS CIEAYIOIIME KOMIETEHIIMH B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMYy HampaBJICHHUIO IMOJTOTOBKH:

a) ynusepcanbhble (YK): Her

0) obmenpodeccuonanbupie (OIIK): HeT

B) npodeccronanbubie (I1K):
[1IK-5. CrocoGeH BBIABIATH aKTyaldbHbIE HAaydHBIC MPOOJIEMBI TIOMCKOBOTO TEOPETHUYECKOTO H

IKCIIEPUMEHTAJILHOTO XapakTepa B CBOEH 00JACTH CleNUaNM3allii U pelaTh UX O] PYKOBOJCTBOM
CIIEIUATIUCTOB 00JIee BEICOKOM KBaTU(UKAITUN
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[IK-6. Cnoco0eH MpoOBOIUTH TEOPETUYECKHE M  OKCIEPUMEHTAIbHBIC  HCCIICAOBAHMUS,
WHHOBAIIMOHHBIC U OTIBITHO-KOHCTPYKTOPCKHE pa3paboTKu B 00JacTu (yHJAMEHTAIBHOW U IPUKIIAIHOM
(GU3uKU B COCTaBE UCCIIEI0BATEIbCKUX KOJIIIEKTUBOB

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs IO JAUCIHUILINHE, COOTHECEHHBIX €
HHIUKATOPAMU OCTH:KeHHsA GOPpMHUPYeMbIX KOMIeTeHIH

B pe3ynbTare 0CBOCHUS TUCIHUILIHHBI 00y4JarOIIUNACS TOTDKEH:

3Harh:

— 3HaTh METO/IbI TIOMCKA, KPUTHYECKOTO aHAJIN3a U CHHTE3a MH(OpMAIIMH, CHCTEMHOT'O TIOAX0/1a
JUIS peleHus 3a71a4d B oonactu marepuanosenenus (ITK-5);

— CoBpemeHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA aKTyaJdbHOH HWH(pOpMAlLUU B
obmactu wmarepuanoBefenus (Yandex Browser, DBC "YuuBepcuterckas Oubiamoreka on-line",
oubmmorpaduyeckue 0a3wl gaHHbIX Poccuiickuii nuaekc Haydnoro mutupoBanus (PUHLIL), Scopus, Web
of Science), opranmsanuu BumeokoHpepeniuii (Z00M), MOATOTOBKU JOKIAIA0B M Ipe3eHTalui (MaKkeT
oducHbix mporpamm Microsoft Office, onmaiin-opuc Google Docs) (TTK-5);

— 3HAaTh OCHOBHBIC TEPMHUHBI U OHITUS MATEPUATIOBEICHUS, OCOOCHHOCTH CTPYKTYPhI U CBOMCTB
MaTepualioB pa3uyHOro GpyHkuuoHanbHoro HaznaueHus (I1K-5);

— 3HaTh YCTPOHUCTBO 00OPYAOBAaHUS U METO/IbI IPOBECHUS H3MEPEHHIA ¥ HAOIFOICHUI B 00J1aCTH
MaTepHaJoBeeHUs (METauIOrpaQuUecKiii 1 TEPMUYECKHI aHAIN3 CIIABOB, TEPMHUECKas 00paboTKa,
MEXaHUYECKUE UCTIBITAHUS ), OCYIIECTBISATh KOHTPOJIb CTPYKTYPBI U cBo#cTB Matepuaios (I1K-6);

— 3HaTh COBPEMEHHbIE MPOrPAMMHBIE CPEJICTBA JJIsi 00pabOTKU M MPEACTABICHUS PE3YJIbTaTOB
HaOmroneHuil U u3MepeHuit B obnactu marepuanoseneHus Origin/OriginPro (trial version), NEXSYS
ImageExpert Pro , DG Analyzer , JMicroVision (I1K-6).

Ymersb:

— MPUMEHATH Ha MPAKTUKE METOJBI TIOWCKA, KPUTHUECKOTO aHaIN3a M CHHTEe3a WH(OpPMAIIHH,
CHCTEMHOT0 TIOJIX0/1a JJIs pelieHus 3a1a4 B 00gactu marepuaioseaenus (ITK-5);

— UCTONB30BaTh OCHOBHBIE TEPMHHBI W TIOHSTHUS MAaTEPHANIOBENCHHUS, 3HAHUA OCOOEHHOCTH
CTPYKTYpbl M CBOHCTB MaT€pHAIOB pPA3IMYHOTO (DYHKIIMOHAILHOTO HA3HAYCHUS TIPH TPOBEICHHUU
naboparopubIx uccnenoBanuit (ITK-5);

—  IKCIUTyaTHPOBATh 00OPYJIOBAHHE M IPUMEHSTHh Ha MMPAKTUKE METOJIBI IIPOBEICHUS H3MEPCHUN
¥ HaOIOICHUN B 00JIaCTH MaTepHalioBeIeHUs (MeTauiorpadudeckuii 1 TepMUIECKUI aHaIH3 CIIJIAaBOB,
TepMHUecKass 00padOTKa, MEXaHUYECKHE HCIBITAaHUS ), OCYIIECTBIATh KOHTPOJb CTPYKTYPHI U CBOWCTB
martepuaios (ITK-6)

— Hcnonb30BaTh COBpeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTMM JUIl TOWUCKAa aKTyalbHOH
uHpopMalMu B OOJIACTH MaTepUAIOBEIEHUs, MCKaTh WHPOpManuio B OuOiIMorpadguueckux Oaszax
JTAHHBIX, OPTaHW30BHIBATh M YYacCTBOBaTh B AMCTAaHIIMOHHBIX BUACOKOH(EPEHIUAX, TMOATOTABINBATH
JIOKJIa bl ¥ AJIeKTpoHHBIe npe3enTanuii ([1K-5);

— OOpabaTeiBaTh MW TPEJCTABIATH PE3yAbTaThl HAOMIOACHUN W W3MEPEHHH C IOMOIIBIO
COBPEMEHHBIX MmporpaMmMHbIX cpeacts: Origin/OriginPro (trial version), NEXSYS ImageExpert Pro, DG
Analyzer , JMicroVision (TIK-6).

Baagern:
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— CIIOCOOHOCTBIO OCYLIECTBISTh MOWUCK, KPUTHYECKHM aHadu3 W CUHTE3 HWH(OpMaluH,
OPUMEHATh  CUCTEMHBIH  TOAXON  JUIsL  pelmeHus 3agad B 00JacTh  MaTepuaioBeACHUS
HaHOCTPYKTypupoBaHHbIX MatepuaioB (I1K-5);

— CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE TEPMHUHBI U MOHATUS MaTEpUANIOBEICHUS, 3HAHMS
0COOEHHOCTH CTPYKTYpbl M CBOWCTB MaTE€pHalOB Pa3IMYHOrO (PYHKIMOHAIBHOTO HA3HAYCHUS IIpU
npoBeieHnu naboparopHbix uccnenoBanuii ([1K-5);

— CHOCOOHOCTBIO 3KCIIyaTHpPOBAaTh OOOpYyZOBaHHME M HPUMEHATh Ha IPAKTUKE METOJbI
NpOBEICHUS W3MEPEeHUH W HaOMIOACHUWH B 00JacTH MarepuanoBeieHus (Meramuiorpaduyeckuii u
TEPMUYECKUH aHaAJIU3 CIUIABOB, TepMHUUYecKass oOpabOTKa, MEXaHWYECKHUE HUCHBITAHUA), OCYLIECTBIAThH
KOHTPOJIb CTPYKTYPBI M CBOMCTB MAaTEPHAIIOB, COCTABIISATh OTYETHI O pe3yibTarax uccienopanmii (ITK-2,
T1K-6)

— HaBbIKaMM IPUMEHEHHMsS COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJIOIMHM JJIs IIOMCKa
aKTyalbHOH MH(pOpMaKUU B 00JaCTH MaTepUAIOBEICHUS, UCKaTh HHPOPMALIIO B OMOIHOTrpaduIecKux
0a3ax JaHHBIX, OPraHU3ALMH U Y4aCTHs B AUCTAHIIMOHHBIX BUICOKOH(DEPEHIINAX, HOJTOTOBKU JIOKJIA/10B
¥ JIeKTpOoHHBIX npe3enTanuii (I1K-5);

— HaBblKaMM O0Opa0OTKM W aHaju3a pe3yJabTaTOB HAOJIONEHUM U M3MEPEHHH C IOMOILIbIO
COBpEMEHHBIX mporpaMmmubix cpencts: Origin/OriginPro (trial version), NEXSYS ImageExpert Pro, DG
Analyzer , JMicroVision (ITK-6).

4, O0beM U cojiep:KaHue TUCHUTITHHBI

O0beM AUCIUIUINHBI cocTaBisgeT 5 3aueTHbIX enuuull (180 akagemMuueckux yaca)

4.1. Conepxanue AUCUMILVIMHBI 10 paszgejaM (TemMaM), COOTHECEHHOEe ¢ BHIAMHM U
TPYAOEMKOCTHI0 3aHATHI JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOW pabOThl M CaMOCTOATEIbHOW pabOoThl 00yYaromerocst mo AUCLMILINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTEeIbHON MPOrpaMMBl.

Ne Bunsl 3angaTHii, ux @OopMBI TEKYILETO
Paznenbl (Tembr) o0beM (B ak.yacax, 1o KOHTPOJIS yCIIEBAEMOCTH
1| JUCIUTUIAHBI a O4HOI1 hopme (o ouHoIt popme
3 00yueHus) 00yueHus)
> 3aHaTus 3aHsaTHsS
o JIEKIIMOH CeMHUHap- q)OpMBI l'IpOMe)KYTO‘-IHOI\/'I
-HOT'O CKOTO aTTeCTalnnu
TUIA TUIa
1. | BBenenue 7 2 Bxomnas nnargoctuka: Tect

C MOCEAYIOIINUM
00CyXJIEeHEM Pe3yIbTaTOB.

2 | CTpoeHue u CTpyKTypa 7 8 8 mabop. | ONMOpHBII KOHCIIEKT
MaTeprajIoB 3aHsTHE

4. | 3akoHOMEpPHOCTH (POPMHPOBAHUS 7 10 16 nma6op. | OnopHBIi KOHCHEKT
CTPYKTYPBI KPUCTAJUTUIECKIX 3aHsTHE
MaTeprajIoB

5 | UroroBas koHTposbHas pabora 7 0 6 mabop. | Konrponbhas pabora
3ammra OT4YeTOB 3aasatHe | OTueTsl o 1aOOPATOPHBIM

no JyabopaTopHelM  paboram paboram
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HtoroBass koHTponbHas pabota
[TonseneHue u aHAITH3
pe3yIbTaToB OCBOCHHUSI
JAUCLUITIIMHBI

Hroro 3a cemectp 20 30 mabop. | 3auer
3aHATUA

6 MexaHnueckne CBOKWCTBa 8 10 8 mabop. | OMOpHBINA KOHCIIEKT
MaTepualioB 3aHATUI

7 Tepmuueckas 1 XUMHUKO- 8 6 6 mabop. | ONOpHBINA KOHCIIEKT
TepMHUUecKast 00paboTka 3aHATHA
METaJUIOB ¥ CILUIABOB

8 | Koncrpykunonsslie u 8 6 OnopHbI KOHCTIEKT
MHCTPYMCHTAJIbHBIC MaTEPUAIIbI

9 | DIEKTPOTEXHUYIECCKUE MATCPHAIIBI 8 4 OnopHbIN KOHCTIEKT

10 | Wrorosas KOHTpOJIbHAs pabOTa 8 2 KonpounpHas pabota
3amura OT4eTOB OTueTsl MO J1a00PaTOPHBIM
mo jabopaTopHbIM  paboTam paboTam.

Tlonsenenne " aHaIn3
pe3yibTaToB OCBOCHUS
JVCIIATUTHHBI

Htoro 3a cemectp 28 14 naGop.
3aHATHS

HUTOI'O: 54 46 DK3aMeH.

4.2. Pa3BepHyTO€ ONMCAHNE CO/IeP KAHNUS TUCIUILTHHBI 110 pa3aesiam (Temam)

BBenenne. Bpenenue B npoOieMaTvKy IUCHUIUIMHBI, TNpeAcTaBiieHue pabouell Nporpammsl,
OCMBICJICHHE TpeOOBaHUN K OpraHu3aluu Ipolecca oOyueHHUs, CaMOCTOSITENIbHON padoTel U (opm
aTTeCTalHH.

Paznen. 1 Ctpoenue u cTpykrypa marepuanoB. CTpoeHHE U CBOMCTBA KPUCTAIIIIOB. DJIEMEHTHI
kpuctamorpadguu. Tumbl cBsizell M KpHUCTAIIMYECKHE CTPYKTYypbl. CTpoeHHE M CBOWCTBA peajbHbBIX
kpuctaysioB. Toueunble nedextsl U auddys3us B Kpuctamiax. Jucinoxkauuu. Metoabl H3ydeHHS
CTPYKTYpHI CIIJIaBOB.

Pa3znesn 2. 3akoHoMepHOCTHM (POPMHPOBAHHSI CTPYKTYPbI KPHCTAJUIMYECKHX MATEpPHAJIOB.
Xumnueckui, (pa3oBblil M CTPYKTYpHBIN cocTaB cruiaBa. [lonsTtue ¢aspl. @a3sl — TBEpIbIe PACTBOPHI.
®da3pl — xumuueckue coenunenus. [Ipasumno a3 ['m66¢ca. Poct kpucramioB. ®a3oBeie U CTPYKTYypHBIS
IpeBpalieHusl B KpucTaulax. Tepmuueckuil aHanu3. JluarpamMmbl coctosHus. I[lnmactudeckast
nedopManusi U peKpUCTAIIN3alis METaUIOB U CcrulaBoB. KOMIIOHEHTHI U (a3bl B cIjlaBax Kelne3o —
yriaepos: Gpeppur, ayCTeHUT, LIEMEHTHUT, rpadut. IlpeBpaleHus B crijiaBax CUCTEMBI XKeJIe30- IIEMEHTHT.
Ilepmur.

Pazgen 3. MexaHuyeckne CBOICTBa MaTepHaJIOB. YHpyras W IUacThdeckas aedopmarius.
3akoHsl ynipyroctu I'yka. . ITnactuaHOCTh KpucTamuioB. TpeniuHel 1 MEXaHNKA pa3pyLIEHNs] KPUCTAJLIOB.
Knaccugukarus mexannueckux ucneltanuid. {uarpamma nedopmaruu npu pactspkeHud. TBeprocTh 1o
bpunemmo, mo Poxsemwty, mo Bukkepcy. MukpoTBepnocTb. YaapHas BS3KOCTb. YCTalOCTh U
W3HAIIMBaHUE.



OcHoBHas npodeccuoHanbHas 00pa3zoBarTenbHas IporpaMmma
03.03.02 «Puzuka»
dynnaMeHTaNIbHAS U IPUKITaAHAS QU3UKA

Paznen 4. Tepmuueckasi ¥ XUMHKO-TepMHYecKasi 00padoTka MeTa/JIOB U CILUIaBOB. Teopus
TEpMUYECKOl 00paboTKH crutaBoB. CTPYKTypHBIE PEBPALICHUS MIPU TEPMHUECKOW 00pabOTKU CTaJei.
OcCHOBHBIE BHUIBI TEePMUUYECKOH 00paboTKu crayei. IlpakThka TepMuueckol 0OpabOTKH. XHUMHKO-
TepMUYecKas 00pabOTKa CTaJIH U CIIABOB.

Pa3znen 5. KoHCTPYKIIMOHHBIE M MHCTPYMEHTAJIbHbIE MaTepuaJibl. CIJIaBbl HA OCHOBE JKeJe3a.
Cranu 1 yyryHsl. BiusiHue nerupyrommx 3J1€MEHTOB Ha PaBHOBECHYIO CTPYKTYypy cTanu. CruiaBel Ha
ocHoBe Meau. CriaBel Ha ocHOBe anmoMuHMs. CriaBbl Ha ocHOBe MarHus. CIuiaBbl Ha OCHOBE THTaHA.
AHTU(DPUKIIMOHHBIE CIUIABBI HA OCHOBE 0JI0Ba. TPpHOOTEXHUYECKUE M CMAa30YHbIC MATCPHUAIIBL.

Pasgen 6. DuexkrtporexHumueckue marepuanbl. Hanomarepumaabl MarHuTHble MaTepHUabl.
[IpoBoHUKOBBIE MaTepHaibl. [10TyITpOBOIHUKOBBIE MaTepHaibl. TBEpbIe AUAIICKTPUKHU (IIJIacTMAacca,
Kepamuka, crekia). Hanouactunsl. Yraepoansie HaHOTpYOKku. HanonpoBonoku. HanoBosokHa.
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5. O6pa3zoBare/ibHbIE TEXHOJIOTUH

TpagunyonHeie  00pa3oBaTeNbHBIE  TEXHOJOTHH:  KJIACCHYECKOE  JIEKIIMOHHOE  OO0y4eHue
(JIeKIIMOHHBIE 3aHATH ), 00yUEHHE C MTOMOIIbIO y4eOHOW KHUTH (caMOoCToATeNbHas paboTa), o0y4eHue ¢
MIOMOIIBIO0 CUCTEMBI MAJIBIX TPy (IIPU MPOBEACHUH JTa00PATOPHBIX U MPAKTUYECKUX 3aHATHH ),

HHdopMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUHU: TEXHOIOTHH CMEIIAHHOTO
oOydeHus, BKJIIOYAIOIINE B CEOS:

— mnpoBereHne He MeHee 20 % JCKIMOHHBIX M TPAKTUYECKUX 3aHITHUH, 3allUTa KYpPCOBBIX
IPOEKTOB B OHJIAWH-pexxuMe B popme BuaeokoHpepenuuit Zoom;

— TPUMEHEHHUE CIEeIUANTM3UPOBAHHBIX MAKETOB JUIS MOJYUYSHHs aHaJN3a YKCIEPUMEHTATBHBIX
JTAHHBIX U MTOCTPOCHHUS IKCIIEpUMEHTANIbHBIX 3aBucuMoctelt ( Origin/OriginPro (trial version), NEXSYS
ImageExpert Pro, DG Analyzer , JMicroVision) npu BeinonneHan He MeHee 20% 1a0opaTopHbIX padoT;

— MOUCK aKTyalibHOW wuHpopManmu B HTEpHETE NpU CaMOCTOATENBHOW paboTe mpu
MOJTrOTOBKE K MPAKTUYECKUM 3aHATHSIM U paboOTe M0 KypcOBOMY MPOEKTY C MCIOIb30BaHHEM Yandex
Browser, DBC "YuuBepcurerckas 6ubdanoreka on-line”, oudauorpadudeckue 6a3bl qaHHBIX Poccuiickuii
uHaekc Hayynoro uutupoanus (PUHLI), Scopus, Web of Science.

— odopMIIeHUE U TIPEICTABICHNE TOKIIAI0B Ha 3a/JaHHBIC TEMbI IIPU CAMOCTOSTEIBHOM padoTe mpu
MOJArOTOBKE K MPAKTUYECKUM 3aHATHSAM M PadOTe MO KypCOBOMY MPOEKTY C TOMOIIbI0 O(UCHBIX
nporpamm Microsoft Office u onnaiin

6. YueOHO-MeTOAMYeCKOe 0O0ecniedyeHHe CAaMOCTOSITeIbHOM padoThl 00y4aroImmXxcs

OcHOBHOH €IOCOO OpraHM3ali CaMOCTOSTEIbHOM padOThl CTYAEHTOB — CAMOCTOSATEIbHAs
HOJArOTOBKA K BBIMOJHEHUS MPAKTUYECKHX PA0OT MO METOJMYECKUM yka3aHHWsM. ITomHOCTBIO Bech
METOAMYECKH MaTepuall 1O OOECICYSHHI0 CaMOCTOSATENBHOW pabOThl CTYIEHTOB TPUBEICH B
[Tpunoxxennn 1 k PII.

7. XapaKTepUCTHKA OLEHOYHBIX CPeICTB JJIsl TeKyIero KOHTPOJISA YCHeBaeMOCTH M
NPOMEKYTOYHOH ATTeCTAUM 00y4aKOIIUXCH M0 JUCHUILINHE

CucremMa KOHTPOJIS 110 KYpCY BKJIFOUAET: BXOAHON KOHTPOJIb; TEKYIIIMI KOHTPOJIb, IPOMEKYTOUHBIN
KOHTPOJIb 32 MaTepuan 3 ceMecTpa — IK3aMeH, KypcoBas padoTa M UTOTOBBINM KOHTPOJIb Ha MaTtepuan 4
ceMecTpa — SK3aMeH.

B TekymeM KOHTpoOJ€ UCHOJIB3YIOTCA MPOBEPKA OIMOPHBIX KOHCHEKTOB W MaTepHaloB
MPAKTUYECKUX 3aHATUN M OTYETOB MO JaOOpaTOpHBIM padoTaM. B KOHIlE Ka)KIOro ceMecTpa MUIIETCS
WUTOTOBAasi KOHTPOJIbHAs paboTa, KOTOpasi OIEHUBASTCS IO MATHOALTLHOM IIIKaJIe.

[lepen kaxapIM JIaOOPATOPHBIM 3aHITHEM BEIETCS OMpOC-AOMycK K pabdote. CTyaeHT o00s3aH
MOKa3aTh 3HAHUS HEOOXOAMMOTO TEOPETUISCKOTO MaTepralia U METOIMK uccienoBanuid. [locne kaxmon
MPAKTUYECKON pabOTHI CTY/ICHT MUIIET OTUYET ¥ 3alUIIAET €ro Mepe]] MpenoiaBaTeeM.

Jomyck Ha 5K3aMEHBI MPOWCXOIUT TPH HATWYUU OTYETOB MO JabOpaTOpHBIM paboTaMm u
MOJIOKUTETHHON OLIEHKH 32 UTOTOBYIO KOHTPOJBHYIO paboTy 3a CEeMeCTp.

DK3aMeHbl TPOXOJAT YCTHO. BUIETHI SK3aMeHa coliepaT OJUH TEOPETUYECKUU BOMPOC U OJHO
npakTHdeckoe 3amanue. Kaxkmoe 3amaHue OleHHWBaeTcs Mo NATHOampbHOW Imkane. Vcmonb3yroTes
CJEYIOIINE KPUTEPUU OLICHKH:
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«5» — CTYACHT HNOJHOCTBIO PACKPBIBACT TEMY BOIIPOCA, CAMOCTOATCIIBHO U IIOJIHO OTBCHACT Ha
JOIMMOJIHUTCIIBHBIC BOIIPOCHI, CBA3AHHLIC C TEMOM BOIIpOCa,
«b» — CTYACHT IIOJJHOCTBIKO pacCKpbeIBa€T TEMY BOIIpOCa, HO 3aTpyaHACTCA OTBCYATh Ha

JAOIMMOJIHUTCIIBHBIC BOIIPOCHI, CBA3AHHBIC C TEMOM BOIIpOCa; WJIM TEMa BOIIPOCAa paCKpbITa HC IMOJIHOCTBIO,
HO CTYACHT YBEPCHHO OTBCYACT HA JOINOJIHUTCIIBHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpOCa.

«3» — CTYINEHT HE IOJHOCTBIO PACKphIBAET TEMYy BONpPOCA M 3aTPYAHSETCS OTBEYaTh HaA
JOTIOTHUTEIIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOW BOIIPOCA;
«2» — CTYAEHT HE pacKpbhIBaeT TeMy BOIIpPOCa, MPOSBISET HE3HAHHE 0a30BBIX TEPMUHOB U

HOHSTHI, HCOOXOAUMBIX JUISl PACKPBITUS TEMBIL.

OreHka 3a 5K3aMEH CTaBHUTCS Kak cpeaHeapupMeTHIecKoe 0anoB 3a OTBETHI HAa 3K3aMeHe U 0aJIoB
3a HTOTOBYIO KOHTPOJIbHYIO padoTy. Pe3ynbraT OKpyrisieTcs 10 Ienoro Yucia.

Bormpocs! K 9Kk3aMeHy, PUMEphI IPAKTUYECKHX 33/1a4 1 MaTepUajIbl HTOTOBBIX KOHTPOJIBHBIX PadoT
— B (one oneHoUHBIX cpeacTB ([Ipunoxkenun 2).

KypcoBasi pabora mpencraBisieTcsi B BUJE€ YCTHOTO JOKIaJa C 3JIEKTPOHHOU Mpe3eHTaluen
MaTepHuanoB Jokiaazaa. Ilo pesyinbraTaM A0KiIazna BbICTABIIAETCS OLCHKA:

«5» — CTyIEHT TOJHOCTbIO PAcKpbIBAE€T TEMY KYpPCOBOH pabOThl, CAMOCTOSATEIBHO U IOJIHO
OTBEYAET Ha JIONOJHUTEIbHBIC BOIPOCHI, CBA3aHHBIE C TEMOW KypCOBOM pabOThI;

«4» —  CTYIEHT TOJHOCTBIO PACKpPBHIBAET TEMY KYpCOBOW pabOTHI, HO J€NaeT  OIIMOKHU IpU
OTBETax Ha JIOTOJIHUTEIbHBIE BOIPOCHI, CBA3aHHBIE C TEMOM KYpCOBOM;

«3»— CTYIEHT HE IOJHOCTBhIO PACKPBIBAET TEMY KypCOBOW paboThI;

«2» —  CTYIEHT HE NOATOTOBWJ JOKJIAJL C JJIEKTPOHHOW NMpE3eHTAlUUell WM JOKJIaJ He
COOTBETCTBYET TEME KypCOBOH paboTBHI.

[TpuMepHBbIe TeMbI KYpCOBBIX paboT coaepxarcs B METOJMYECKUX YKa3zaHUSIX K paboueit

nporpamme aucuuriauasl (Ilpunoxenun 1).

8. YueOHO-MeTOAMYECKOe H HHPOPMALIMOHHOE 00ecnedeHne T CIHIIHHbI
OcHoBHasi yueOHasi iuTepaTypa

1. Pxesckas, C.B. MarepuanoBenenue : yueOnuk jyist By30B / C.B. PxxeBckas. - 4-e uzn., nmepepao.
u non. - Mockaa : Jloroc, 2006. - 424 c. : un.,tabn., cxem. - (HoBas YHuBepcuterckas bubnuoreka). -
ISBN 5-98704-149-X ; To xe [ DneKTpOHHEIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=89943

2. Marepuanosenenue : yaeoHoe mocoowue / FO.I1. 3emckos, FO.C. Tkauenko, JI.b. Jluxauesa, 5.M.
KBamauH. - BopoHex : BopoHeXCKHif TOCYIapCTBEHHBIN YHUBEPCUTET WH)KEHEPHBIX TeXHosorni, 2013.
- 199 c. - ISBN 978-5-89448-972-8 ; To e [DnekTpoHHBIH pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=141977

3. MarepuasioBeicHHE: MPaKTUKyM : yueOHoe mocooue / B.W. I'opoganuenko, b.1O. aBumenko,
B.A. HcaeB u ap. ; mox pexa. C.B. PxkeBckoii. - Mocksa : Jloroc, 2006. - 276 c. : ui.,1adm., cxem. - ISBN
5-98704-041-8 ; To xe [DNneKTpOHHBIHN pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=89915

4. Moucee, O.H. MatepuanoBenenue: yuaeOHoe mocobue mo jgaboparopusiM padoram / O.H.
Moucees, JLIO. IlleBbipes, I1.A. UBanoB ; mox obm. pexa. O.H. MouceeBa. - Mocksa ; bepnun :


http://biblioclub.ru/index.php?page=book&id=89943
http://biblioclub.ru/index.php?page=book&id=141977
http://biblioclub.ru/index.php?page=book&id=89915
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Hupekr-Menua, 2017. - 244 c. : un., cxem., Tabn. - bubmumorp.: ¢. 12. - ISBN 978-5-4475-9139-7 ; To
ke [DIeKTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=464215

JlonoyIHUTeIbHAS y4eOHasi TuTepaTrypa

1. Comnnes, FO.I1. Marepuanosenenue. [Ipumenenrne u BbIOOp MaTepuaioB : yueOHOe mocooue /
FO.I1. Connues, E.U. Bopsenko, C.A. Bonorkanuna. - Cankr-IlerepOypr : Xumuzaar, 2007. - 200 c. -
ISBN 978-5-93808-140-6 ; To xe [ DneKTpoHHBII pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=102722

2. Komapos, O.C. Marepuanosenenue B MamuHocTpoeHuu : yuebnuk / O.C. Komapos, JI.O.
Kepxxenuena, I'.I'. Makaesa ; pexn. O.C. Komaposa. - Munck : Beimsiimas mkona, 2009. - 304 c. : un. -
buGnuorp. B kH. - ISBN 978-985-06-1608-1 ; To xe [DnekTpoHHBI pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=144216

3. IOm-Pozepu, 0. Benenue B ¢usnueckoe merammioBenenue / H0. KOm-Posepu ; mep. B.M.
I'mazos, C.H. I'opuH. - 6.M. : U3natenberBo "Metamryprus'”, 1965. - 202 c. - ISBN 978-5-4458-5207-0 ;
To e [DnekTpoHHBIH pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=222289

4. KoHCTpYKIIMOHHBIE CTAIM M CIIaBbl : yuyeOHoe nocodue / I'.A. BopoObeBa, E.E. CknanHosa,
B.K. Epodees, A.A. Yctunosa ; nox pea. I'.A. BopooseBoii. - Cankr-IlerepOypr : Iloaurexauka, 2013.
- 440 c. : cxeMm., Tab:. - bubdmuorp. B kH. - ISBN 978-5-7325-1010-2 ; To e [DnekTpoHHBIH pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=447615

5. Pynckoii, A.M. HanocTpykTypupoBaHHBIe MeTajuindeckue marepuansl / AWM. Pynckoit ;
MunuctepctBo  oOpazoBaHuss U Hayku Poccuiickoit ~ ®enepauuun, Canxt-IletepOyprekuii
roCyJapCTBEHHbIN MoMuTeXHUYeckuil yauBepcuret. - Cankt-IletepOypr : Hayka, 2011. - 270 c. : cxem.,
Wi, Tabm. - bubmmorp. B kH. - ISBN 978-5-02-0254588-6 ; To xe [DnekTpoHHBIN pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=362992

6. Munaes, A.M. TepmoarHaMKKa B MaTepHUaIOBEICHNH | ydeOHOe mocodue / A.M. Munaes, [[.M.
Moppacos, H.b. bamupoBa ; MunuctepctBo o0pazoBanuss W Hayku Poccuiickoit ®enepauuu,
QenepalibHOE  TOCyJapCcTBEHHOE  OmO/KETHOEe  00pa3oBaTelNbHOE  YUpPEXKAECHHE  BBICIIETO
npodeccuoHaIbHOro obpa3oBaHuss «TamMOOBCKHMI TOCYIapCTBEHHBIM TEXHUYECKUH YHMBEPCHUTET». -
Tamb6o0B : U3natensctBo ®I'BOY BITO «TT'TY», 2015. - 80 ¢. : wi., Tadi1., cxem. - bubmmorp. B kH. - ISBN
978-5-8265-1460-3 ; To xe [ DneKTpoHHBIN pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=444651

7. bereba, H.B. Matepuanosenenue : coopuuk 3agad / H.B. bereba ; ®@enepaibHOe areHTCTBO
MOPCKOTO M PEYHOro TpaHcmopTa, MoOCKOBCKasi rocyAapCTBEHHas akaJeMus BOJHOTO TPaHCIIOPTa,
¢wman ®I'BOYBO «l'ocynapcTBeHHBIH YHHUBEPCUTET MOPCKOTO M PEYHOro (uioTa UMEHU aJMupaia
C.0. MakapoBay. - Mocksa : Anbranp : MI'ABT, 2017. - 12 c. - buGimorp. B kH. ; To e [ DIeKTpOHHBIH
pecypce]. —

URL.: http://biblioclub.ru/index.php?page=book&id=483789
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8. Tlapudymmn, ®.A. MarepuanoBeeHUE W TEXHOJOTHS KOHCTPYKIMOHHBIX MAaTEpHUAIOB :
yueOHo-MeToudeckoe mocooue / @.A. Iapudynnun, P.I. Aronos, B.B. XunskoB ; MunucrepctBo
oOpazoBanusi u Hayku Poccun, DenepanmbHoe TOCyIapcTBEHHOE OIOKETHOE 00pa3oBaTEIbHOE
YUpEXICHUE BBICIIIETO npodeccnoHaIEHOTO o0Opa3oBaHUs «Ka3aHckuii  HaMOHAJIbHbBIN
HCCJIEI0BATENIbCKUI TEXHOJOTUYECKHI YHUBepcuTeT». - Kazanb : U3marensctBo KHUTY, 2013. - 248 c.
. Wi, Ta0I. - bubmmorp. B kH. - ISBN 978-5-7882-1441-2 ; To e [ DneKTpoHHBIH pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=258639

9. AnennueBa, E.B. Marepuanosenecuue : Koncrekt jgekiuii / E.B. Anennuesa, .B. I'uscosa, O.H.
Koxyxuna ; MuHucrepctBo oOpa3zoBaHuss u Hayku Poccuiickoit ®enepauuu, DenepanpHoe
rocyIapcTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE  YYPEKACHHE BBICHIETO  MPOodeCCHOHAIBLHOTO
obpasoBanusi, TaMOOBCKUI TOCYJapCTBEHHBIN TEXHUYECKUN yHUBEpcUTET. - TamOoB : M3marenbcTBO
®OI'BOY BIIO «TI'TY», 2011. - 139 c. : mi1., Tabi., cxem. - bubauorp. B kH. - ISBN 978-5-8265-0997-5
; To e [DnekTpoHHbIN pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=277958

10. BoaxoBuTtuHOB, B.®. MetamioBeaenue u repMudeckas 0opadorka / B.®D. BoixoBUTHHOB | pen.
B. Pxasunckoro. - Mocka . MAIIIT'U3, 1961. - 463 c. - ISBN 978-5-4458-4875-2 ; To xe
[D1eKTpOHHBIH pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=220316

Pecypcbl uHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «MHTEepHeT»:

Cucrema 3J'IeI(Tp0HHOI71 MOACPIKKU 06p3303aTean0ro rnmponecca «Moii YHUBEPCUTET»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJILHI:Ie 0asbl JAaHHBIX 1 I/IH(I)OpMaI_II/IOHHO-CHpaBO‘IHLIe CUCTEMBI.

OBbC «YHuBepcuTerckas Oubanoreka onnaita»y Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas oubmmrorexka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

IIporpammuoe obGecneueHue: omepanroHHas cucrema Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(umu) LibreOffice, untepner-6payzep Microsoft Edge u(unmu) Yandex
Browser, Zoom; Origin/OriginPro (trial version), NEXSYS ImageExpert Pro , DG Analyzer |,
JMicroVision.

9. MaTepuaibHO-TEXHUYECKOEe O0ecneyeHue JUCHUIIUHBI

Y4eOHble ayJUTOpUU:

— JUISL TIPOBEJICHUs! 3aHATHH JIEKIIMOHHOTO THUIA C KOMIUIEKTOM CIIEHUATU3UPOBAHHON yueOHOM
MeOenmu M TEeXHWYECKHMH CpeICTBaMHM OOYy4YCHHUS, CIYKAllUMH I TIPEJOCTaBICHUS Yy4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;
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— 7S TPOBENCHMS 3aHATHH CEMHHAPCKOTO THIIA, KOHCYJbTALWH, TEKYIIEro KOHTPOJISA U
IIPOMEXYTOUHOM  aTTecTalluM, BBINOJIHEHHUS KYPCOBBIX paboT  (IPOEKTOB) C  KOMIUIEKTOM
CHeHaIM3UPOBAaHHON yueOHON MeOeTH U TEXHUUECKUMHU CPEJICTBAMU O0yUEHHUS.

JlaGopatopus, ocHalieHHas 1abopaTOpHBIM 000PYIOBaHUEM, KOMIUIEKTOM CIHEIHATN3UPOBAHHOM
y4eOHON MeOeN U TEXHUYECKUMH CPEJICTBAMU O0yUYEHUS.

[Tomenienue i CaMOCTOSITENIBHOM PAa0OTHI, OCHAILEHHOE KOMIUIEKTOM CHEUAIN3UPOBAHHON
yueOHOI MeOenu, KOMIIBIOTEPHOW TEXHHKOW ¢ BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTH «VHTepHeT» u
obecnieuenuem noctymna B UOC.

JlemoHcTpannoHHOE 00Opy/IOBaHUE U y4eOHO-HATJSAHBbIE MOCOOWS JJisi 3aHATHI JIEKIIMOHHOTO
TUNa, 00ECTIeYNBAIOIINE TEMATHUECKUE WIUTIOCTPALIMH: TIEPCOHAILHBIA KOMITBIOTED, TIPOSKTOP, IKPaH
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ABTOP(bI1) padoueii MporpaMMbI AUCUUILIMHBI: JOUEHT Kadeapsl GyHAaMEeHTATbHON (PU3UKHU U
HAaHOTEXHOJIOTH, IOLEHT, KaHIU1aT TeXHu4Yeckux Hayk HoBukoB B.B.
[Iporpamma paccMoTpeHa U yTBEepKIeHa Ha 3aceannu Kadeapsl PyHIaMeHTATbHOU (DU3HKY U
HAHOTEXHOJOTHH « 28 » aBrycra 2024 r., mpotokos Ne 1

[Tporpamma oOHOBIIEHA
npotokon 3acenanus kageapsr Ne 1 ot « 28 » aBrycra 2025 1.

CornacoBaHo:
PykoBoautens OI1 JI.. MuneeB



