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1. lleau ocBOeHUNA TUCHUILIUHBI

[enssMu ocBOEHMS AMCHUIUIMHBI «MartepranoBeeHue HaHOCTPYKYTPUPOBAHHBIX MAaTEPHUATIOB
SBJIIOTCSI U3yUEHHE OCHOB MaTepUaIOBEICHHS, HEOOXOIMMBIX JJIsl CHIEIUAINCTA B 00JaCTH TEXHOJIOT MU
IIPOU3BOJICTBA KOMIIOHEHT MHUKPO- M HAHOCTUCTEMHOW TEXHUKH: CTPYKTYpPbl MAaT€pHajioB, BKIIIOUas
HAaHOPAa3MEpHBIN ypOBEHb, YCIOBUI (GOPMUPOBAHUS CTPYKTYPhI IpU (Pa30BBIX MPEBPAIICHUIX, METOJI0B
(dbopMUpOBaHMS CTPYKTYpPbI C 3a/laHHBIMH CBOWCTBAMHU, METOJOB HCIBITAHUNA MaTepuasioB, BUIOB U
CBOMCTB KOHCTPYKIIMOHHBIX MAaTE€pHaJlOB U MaTepUalOB C OCOOBIMH CBOWCTBAMH, BUJOB U CBOMCTB
COBPEMEHHBIX HAaHOPa3MEPHBIX MaTEPHAJIOB (MIOPOIIKOB, IPOBOJIOK, IJIEHOK).

2. Mecto qucuMiuinHel B cTpykrype OIl

JucummiinHa sBiseTcsl 00s3aTeNIbHOM; OTHOCHUTCS K YacTH OO0pa30BaTelIbHOM IMpOrpaMMbl,
dhopMupyeMoi yuacTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHUH.

VYcmenHoe OCBOGHHE MAHHOW JUCIUIUIMHBI OYJIET CIOCOOCTBOBATH TOTOBHOCTH CTYIEHTOB K
ocBoeHMIO KypcoB «lIpuxmagnas mexanuka», «MeTopl aHaJIM3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX
MarepuanoBy, «KOMIIOHEHTHI MUKPO- 1 HAHOCUCTEMHOU TeXHUKW», «HaHomaTepuaibl B SJIEKTPOHHKEY,
«Du3rKa YaCTUYHO YMOPSAMOYCHHBIX cpeny», «DU3MYecKue CBOWCTBA TOHKUX IUIEHOK U METOABI MX
noiyueHusi», «OpraHudeckue IUIGHKM M MOHoOciow», «MeTpojorus, CraHjaptuzauus u
ceprudpukanusy, «Pu3nka MOBEPXHOCTH», «TE€XHOJIOTHUsS KOMIIOHEHTOB MHKPO- W HaHOCHCTEMHOM
TeXHUKN», «BBenaeHne B HAHOTPUOOJIOTHIO», MPOXOXKIACHUIO y4eOHOW W MPEIAUIUIOMHON MPaKTHK,
Hay4HO-HCCIIEA0BATENHCKOM padoTe, BrimoaHeHn0 BKP.

Jj1 OCBOEHMSI TaHHOW JUCLMILIMHBI 00YyJarOUTUIICs T0JKEH:

3HaTh: OCHOBBI (PM3UKU B OOJACTH MEXaHUKH, TEPMOJIUHAMUKH, DICKTPUUECKH W MArHUTHBIX
SIBJICHUH, (DU3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUSA, OOIIeH 1 (PU3NIECKON XUMUH, OCHOBBI MAaTEMATUKH
B YaCTH TEOPUH BEPOSTHOCTEH, METOAbl TUTAHMPOBAHMS M aHajlW3a SKCICPUMEHTAIBHBIX JIaHHBIX,
OCHOBHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH IO TOJYYCHHUIO W aHAIM3y HWHGOPMAIMH, MMOJydaeMoi U3
cetu VIHTEepHET, NHXEHEPHOU rpauKy.

YMmeTs: MPOBOAWTh HAOMIOACHUS ¥ U3MEpPeHUss (U3UYECKUX BEIWYUH, XUMUUYECKHE
AKCIIEPUMEHTBI, MAaTEMaTHYECKUE PACUEThI, aHAITN3 U 00PAaOOTKY IKCIIEPUMEHTAIbHBIX JTaHHBIX, TOUCKH
nHpopmanuu B cetd IHTEpHET, CTPOUTH M YUTATh TEXHUYECKUE YEPTEIKHU.

Nmeth: mpakTUYECKUW OMBIT HAOMIOACHHUS W HW3MEpeHUs (U3MYECKUX BEIIMYWH, MPOBEIACHUS
XUMHUYECKUX IKCIIEPUMEHTOB, MAaTEMAaTUYECKUX PACcCUYeTOB, aHAIN3a U 00paOOTKH IKCIEPUMEHTATBHBIX
TAHHBIX, TOUCKA HHPOpMauu B ceTu IHTepHEeT, OCTPOEHUS U YTCHHUS TEXHUUECKUX YEePTEHKEH.

CryneHT, NpUCTYNaAOUMi K U3YyYEHHUIO JUCHUIUIMHBI, TOJDKEH 00JafjaTh 3HAHUSMHU, YMEHUSIMHU,
HaBbIKAMHU IPAKTHYECKOW JESATEIIBHOCTH, IIOJyYCHHBIMM paHee B XOJE€ HW3YYECHMS JUCLUIUIMH:
«Duzuka», «Maremaruka», «MuxenepHas rpaduka», «MH(POpMALMOHHBIE  TEXHOJOTHUU,
«IInanupoBanue u 00pabOTKa Pe3ysIbTATOB IKCIEPUMEHTOBY, «XUMUSY, «DU3HUecKass XUMU».

3. [linanupyemble pe3yJbTaThbl 00y4eHHs M0 M CHUIIINHE
3.1. Komnerennun, poOpMHPOBAHUIO KOTOPHIX CNIOCOOCTBYET TMCHMILINHA

[Tpu ocBoeHMM MUCIUIUTMHBI (POPMHUPYIOTCS CIIEAYIONIHE KOMIETEHIINH B cooTBeTcTBHH ¢ PI'OC
BO no nanHOMY HaIpaBlIEHHUIO IOATOTOBKH:
a) yausepcaibHbie (YK):
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VYK-1. CriocoGeH ocyIiecTBIsATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 MH(POpPMaIUH, IPUMEHSTh
CUCTEMHBIN TOJXO/ sl peLICHUs] TIOCTaBICHHBIX 3a/1a4

0) oomenpodeccuonansueie (OIIK): HeT
B) npodeccuonanpubie (I1K):

I[IK-1.  Cmocoben OCYIIECTBIATh MPO(ECCHOHATBHYIO NESITCIIBHOCTh C YY4E€TOM 3HAHHWH
TEOPETUYECKUX U MPUKIAIHBIX OCHOB MaTepUaioBEICHHs, MUKPOMEXaHUKH U COTIpoMaTa.

[IK-2. CnocoGeH mnpoBOAUTH MNPOPECCHOHATIBHYIO JESATENIBHOCTh IO KOHTPOJIIO CTPYKTYp U
CBOWCTB MaTepHajOB U KOMIIOHEHTOB MUKPO- U HaHOCHCTEMHOU TEXHUKH.

[1IK-3. CrnocoGeH BbIOMpaTh W MPUMEHSATh HAa NPAKTUKE METOJbl U CPEJICTBA IUIAHUPOBAHUS U
OpraHu3aIui HCCIEIOBAHUNA M pa3pabOTOK, METOIbI IMPOBEACHHUS SKCIEPUMEHTOB M HAOIIOIACHUH,
000011eHus 1 00paboTKH HHPOPMALIUH.

3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKeHHUS (POPMUPYEMBbIX KOMIIeTeH M

B pe3ynbraTe ocBO€HUS AUCUUILITMHBI O0yJaIOUIUICS JOIDKEH:

3HaTh:

— 3HaTh METO/Ibl IOUCKA, KPUTHUECKOTO aHajIn3a U CUHTe3a MH(POPMAaLIMU, CHCTEMHOTO MOJIX0/a
JUIs pellieHus 3a1a4d B oonactu marepuanosenenus (YK-1);

— CoBpeMeHHble MHPOPMAIMOHHbIE TEXHOJOTMHM Ul MOMCKAa aKTyajdbHOW HHpopMauuu B
obmactn wmarepuanoBeneHus (Yandex Browser, DbC "YuuBepcuterckas Oubamoreka on-line",
oubnuorpaduueckue 6a3bl JaHHBIX Poccuiickuit maaekc Hayuynoro mutupoBanus (PYHILI), Scopus, Web
of Science), opranmzanuu BuACOKOH(epeHunit (Zoom), TOATOTOBKH JOKIAIOB U MPE3EHTAIUN
(maxet oucHbix mporpamm Microsoft Office, onnaitn-opuc Google Docs) (YK-1);

— 3HaTh OCHOBHbIE TEPMHHBI M TOHATUS MaTEpUAJOBEACHUS, OCOOCHHOCTU CTPYKTYpPhHl M
CBOMCTB MaTepHaJIOB pa3inyHOro GpyHkuoHanpHoro HazHaueHus (I1K-1);

— 3HaTh YCTPOMCTBO OOOpYAOBaHUS W METOJBI TPOBEACHHS H3MEPEHUM U HAONIOJACHUN B
obOnacTu MarepuayioBeieHUs (MeTauiorpaQuueckuii U TEPMHUYECKUN aHaliu3 CIUIAaBOB, TEpPMMUECKas
00paboTKa, MEXaHMYECKUE UCIBITaHUA), OCYLUIECTBISATh KOHTPOJIb CTPYKTYPbl U CBONCTB MaTepUaliOB
(TTK-2, TIK-3);

— 3HaTh COBpEMEHHbIE NMPOrpaMMHbIE CpecTBa JUlsl 00pabOTKK U MPEJCTABIICHUS PE3yJIbTaTOB
HaOMIOACHUN M u3MepeHuid B obmactu marepuanoBeaenus Origin/OriginPro (trial version), NEXSYS
ImageExpert Pro , DG Analyzer , JMicroVision (I1K-2, I[TIK-3).

Ymersn:

— MPUMEHATh HA IPAKTHKE METOJbl MOMCKA, KPUTUYECKOTO aHall3a W CHUHTEe3a MH(pOopMaluu,
CUCTEMHOI'0 MOJIX01a /ISl peuieHus 3a1a4 B o0inactu Marepuanosenenus (YK-1);

— HCIOJIb30BAaTh OCHOBHBIE TEPMUHBI U MOHATHUS MaTepUalOBE/ECHUS, 3HAHUS OCOOEHHOCTH
CTPYKTYpPhl U CBOMCTB MaTepUajOB Pa3IMYHOTO (PYHKIMOHAJIBHOTO HA3HAYEHUS IPU IPOBEICHUU
naboparopubix uccienoBanuit (I1IK-1);

— 3KCIUIyaTHUpoBaTh OOOpyJOBaHME M INPUMEHATh HA MPAKTUKE METOJbl IPOBEICHUS
u3MepeHud U HabOmofeHuil B oOnacTu MaTepuanoBeleHUs (MeTaiorpa@uueckuil U TepMHUYECKUN
aHaJIU3 CIUIaBOB, TepMHueckas oOpabOTKa, MEXaHMYECKHE HCIBITaHUS), OCYUIECTBIIATH KOHTPOJIb
CTPYKTYpHI U cBoicTB MaTepuaios (I1K-2, I1K-3)
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— MHcnonb3oBaTh COBpeMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTMM  JUIsl IOUCKAa aKTyaJbHOMU
nHpopManuu B 0OJACTH MaTepUATIOBEACHMs, HCKaTh HHPoOpManuio B Oubmmorpaduyeckux Oazax
JAHHBIX, OPraHU30BBIBATh M YYaCTBOBATH B JMCTAHIMOHHBIX BUICOKOH(EpPEHIUSAX, MOJrOTaBINBATh
JOKJIaJbl U AneKTpoHHbIe pe3eHTauuit (YK-1);

— OOpabartpiBaTh W TMPEACTABIATh PE3yAbTAaThl HAOMIOACHUNW W HM3MEPEHHUU C ITOMOIIBIO
COBPEMEHHBIX IporpaMMHubIx cpeiacts: Origin/OriginPro (trial version), NEXSYS ImageExpert Pro ,
DG Analyzer , JMicroVision (I1K-2, I1K-3).

Baapers:

— CIHOCOOHOCTBIO OCYLIECTBJISATh IOUCK, KPUTHYECKHH aHaiu3 W CHUHTE3 UH(pOpMaluuy,
NPUMEHSATh  CHUCTEMHBIM  MOAXOJM  JUI1  pelleHus 3agad B 00JacTM  MaTepHalloBEACHUS
HAaHOCTPYKTYpHUpOBaHHBIX MaTepuanoB (YK-1);

— CIOCOOHOCTBIO HCIIOJI30BATh OCHOBHBIE TEPMHMHBI U TMOHITHUS MaTEpUAIOBEICHUS, 3HAHUS
OCOOEHHOCTH CTPYKTYPbl M CBOWCTB MaTEpUajOB Pa3IMYHOrO (YHKUHOHAIBHOIO HA3HAYEHHs IpuU
IpoBeJieHUH J1abopaTopHbIx uccneaoanuit (I1K-1);

— CIIOCOOHOCTBIO AIKCIUTYaTHPOBaTh O00OpYyAOBaHWE U MPUMEHSTh Ha MPAKTUKE METObI
MIPOBEJICHUS] HU3MEpEeHUN M HaOMoAeHUH B 00JacTH MaTepuasioBeleHus (MeTamiorpapuueckuii u
TEPMHUYECKHUI aHaU3 CIUIaBOB, TepMUyeckas oOpaboTKa, MEXaHWYECKUE HUCIBITaHUs), OCYLIECTBIATh
KOHTPOJIb CTPYKTYPBI U CBOMCTB MAaT€pUaIOB, COCTABJIATh OTYETHI O pe3ynbrarax uccinemoBanuid (I11K-2,
[1K-3)

— HaBbIKAMU TPUMEHEHHS COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTMM Ui TIOHMCKa
aKkTyalpHON MH(pOpMaluu B 00J1aCTH MaTepUalIOBEIEHUS], UCKaTh HHPOpMaLKio B OubInorpaduyeckux
0a3ax JaHHBIX, OpraHM3alMM W YYacTUsd B JAUCTAHUMOHHBIX BHJICOKOH(PEPEHIUAX, MOJTOTOBKU
JOKJIaJIOB U 3J1€KTPOHHBIX npe3eHtauuit (YK-1);

— HaBbIKaMU 00pabOTKM M aHallu3a pe3yJbTaTOB HAONIOJEHUN W HU3MEPEHUH C IOMOIIbIO
COBPEMEHHBIX IporpaMMHubIX cpeiacts: Origin/OriginPro (trial version), NEXSYS ImageExpert Pro ,
DG Analyzer , JMicroVision (I1K-2, I1K-3).

4. O0beM M coepskaHMe U CHUTITHHBI

O6beMm qucuuminHel coctabisger 10 3aueTHbix eaunul (360 akageMuyecKux yaca)

4.1. Copepxanne AUCHMILVIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIaAMH U
TPYAOEMKOCTBHIO 3aHSATHI JeKIMOHHO-CeMHMHAPCKOI0 THIIA

OO6beM MHON KOHTAKTHOM pabOThl U CaMOCTOSTEIbHON paboThl 00y4aromerocs 1o JUCLUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTeIbHOM MPOTPAMMBI.

Ne Bunbl 3ansaTHl, MX @OpMBI TEKYILIETO
/ Paznenbr (Tembr) 00beM (B ak.4acax, 1o KOHTPOJIS YCIIEBAEMOCTH
i JUCITUTUTUHBI a, o4HOU (hopme (o ouHoOM popme
§ o0OyueHus) oOyueHus)
5 3ansatusa | 3aHATHS
© JIEKIMOH | CEeMUHap- @DopMBbI TPOMEKYTOUHON
-HOT'O CKOI'0O arTeCTanunu
THTIA THTIA
Beenenue 4 2 2 mpakt. | BXxogHas IuarHOCTHKA: TECT
3aHATHE | C MOCJIEIYIOIIUM
00CYXJICHHEM pe3yJIbTaTOB.
1 CtpoeHnue u CTpyKTypa 4 8 8 mpakt. | OMOPHBIN KOHCTIEKT
MaTepHUajoB 4 nabop. | Marepuasibl NpPaKTUYECKUX
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3aHATHE | 3aHATHUU.

2 | MexaHnuyeckne CBOMCTBA 10 6 npakT. | ONOpHBIN KOHCIIEKT

MaTepuasoB 3aHATHE | Marepuanbl TNPaKTHYECKUX
8 mabop. | 3aHATHIA.
3aHSTHE

3. | 3akoHomMepHOCTH (POpMUPOBAHUS 14 12 mpakr. | OMOpHBIN KOHCTIEKT
CTPYKTYPBI KPUCTAJUTMIECKUX 3aHATHE | Marepuanbl TNPaKTHYECKUX
MaTepuasoB 12 naGop. | 3aHATHIL.

3aHSTHE
Hrorosas koHTpoJIbHAs paboTa 0 4 npakt. | KonTposbHas pabota
3amura OT4eTOB 3ansatue | OTyeTsl MO J1aGOPATOPHBIM
no  jgabopaTopHbIM  paboTam 10 nabop. | paboram
Wrorosas koHTposIbHAsA paboTa 3aHSTHE
[TonBeaenue u ananus 0 2 TpaxT.
pe3yJIbTaTOB OCBOEHUS 3aHATHE
JMCIUTUTHHEI
Wtoro 3a cemectp 34 34 npakT. | DK3aMeH
3aHATHUS
34 nabop.
3aHATHUS

4 | Tepmuueckast 1 XUMHUKO- 6 2 npakt. | ONOpHBIA KOHCIEKT
TepMHuyueckasi 00paboTka 3aHsATHE | Marepuayibl MNPaKTUYECKUX
METaJIJIOB U CIIJIaBOB 16 nabop. | 3aHsATHIL.

3aHATHI

5 KoncTpykumoHHbIe 1 16 2 npakt. | ONOpHBIA KOHCIEKT
HMHCTPYMEHTAJIbHbIE MaTepUaJIbl 4 nabop. | Marepuasibl NpPaKTUYECKUX

3aHATUN | 3aHATUMN.

6 | Marepuansl ¢ 0cOObIMH 14 8 mpakT. | OnOpHbINA KOHCIIEKT
(bu3NYECKUMHU CBONCTBaMU. 3ansatuil | Marepuasibl NpakTUYECKUX
Hanomatepuainst 4 nabop. | 3aHATHH.

3aHATHUS
Hrorosas koHTpoJIbHAs paboTa 0 2 mpakt. | Konponbnas pabota
3amura OT4ETOB 3ansatuit | OTdersl Mo J1a00PATOPHBIM
10 J1abopaTopHBIM paboTam 8 mabop. | pabotam.

3aHATHI
[TonBenaenue u ananus 0 2 TpaxT.
pe3yJIbTaTOB OCBOEHUS 3aHATHE
JMCIUTUTHHEI

Utoro 3a cemectp 36 16 mpaxkr. DK3aMeH.

3aHATHUS
32 nabop.
3aHSATHUS
HUTOI'O: 186 yacos 70 50/66
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4.2. PazBepHyTOe ONHMCaHUE COIEPKAHUA TUCUUILIMHBI 110 pa3aeaaM (TeMam)

BBenenue. BBenenne B mpoOiieMaTHKy AMCIHUIUIMHBI, MPEACTaBICHHWE padodeil MpOTrpaMMBbl,
OCMBbICIICHHE TpeOOBaHUN K OpraHu3aluu Ipouecca OOydyeHHUs, CaMOCTOSITeNIbHOM paboThl U ¢GopMm
aTTeCTalUU.

Paznen. 1 Crpoenne m crpykrypa MmarepuajoB. CTpoeHHE M CBOWCTBA KpPUCTAILIOB.
OnemeHTsl Kpuctamorpapuu. Tumbl cBsizeld U KpucTauindeckue CTpyKTypbl. CTpoeHHEe U CBOMCTBa
peasibHbIX KpucTauioB. Toueunwsle naedexktsl u nupdysus B kpuctamnax. [ucnokauuu. Metonbl
U3YYEHHUS CTPYKTYPHI CILJIaBOB.

Paznen 2. Mexannueckue cBOiiCTBAa MaTepuaioB. YIpyras W IUlacTU4ecKas aedopmarius.
3akonsl ynpyroctd ['yka. . IlmacTuuHOCTh KpucTamioB. TpelmuHbl M MEXaHHUKAa pa3pyLIEHUS
kpuctayoB. Kiaccudukanus MexaHMuecKuxX UcIbITaHui. J{narpamma nedopmaliuu npu pacTSKEHHUH.
Teepnocts 1o bpunemmo, mo Poxsemry, no Bukkepcy. MuKpoTBepaOCTh. YaapHasi BA3KOCTb.
YcTanocTs ¥ U3HAILIMBAHUE.

Pa3znesn 3. 3akoHomepHocTH (OPMHPOBAHHUS CTPYKTYPbl KPHCTALJIMYECKHMX MaTepHAJIOB.
Xumuyeckud, (pa3oBblii U CTPYKTYpHBIN cocTaB ciuiaBa. llonarue ¢aspl. @a3pl — TBepAbIE pacTBOPHI.
®a3pl — xumuueckue coequHenus. [IpaBmio a3 ['mb6ca. Poct kpucramnos. ®a3oBbie U CTPYKTYPHBIE
IIpEBpalIeHUs] B KpPUCTAUIaX. TEepMUYECKHN aHaJIM3. Muarpammsl  coctossHus. [lnactuueckas
negopMmanusi U peKpUcCTaJUIM3alus METaUIOB U crjiaBoB. KOMIOHEHTHI U (a3bl B CIIaBax jKele3o —
yraepoa: (epput, ayCcTEHUT, LEMEHTHUT, Ipadur. [IpeBpamienuss B CruiaBax CHCTEMBI JKEJE30-
neMeHTur. [lepaurt.

Pa3nen 4. TepmMuueckass 1 XMMMKO-TepMUYecKasi 00padoTka MeTAJIOB U CIJIABOB. Teopus
TepMHUUECKON 00paboTku crutaBoB. CTpPYyKTypHbIE MIPEBpAllleHUs P TEPMUUECKONH 00pabOTKH cTaliei.
OcHoBHbIE BUABI TepMHUECKOW 00paboTku craneid. IlpakTuka Tepmuueckodl 00pabOTKH. XUMHKO-
TepMHUuecKas 00paboTKa CTajal U CILIABOB.

Pa3nesn 5. KoHCTpyKIIMOHHBIE M HHCTPYMEHTA/IbHbIe MaTepuaJibl. CIlJIaBbl Ha OCHOBE XKele3a.
Cranu 1 uyryHbsl. BausiHue JIerupyrommx 3JIEMEHTOB Ha PAaBHOBECHYIO CTPYKTypy crainu. CruiaBbl Ha
ocHoBe Meau. CrinaBbl Ha ocHOBe amtoMuHUs. CriiaBbel Ha ocHoBe MarHus. CruiaBbl HA OCHOBE TUTaHa.
AHTUOPUKIIMOHHBIE CIJIaBbI HA OCHOBE 0JI0Ba. TpHOOTEXHUYECKHE U CMAa304YHbIE MAaTEPUAJIBL.

Paznen 6. DiaexkrporexHmueckne marepuajbl. Hanomarepuajbl MarHutHble MarepHabl.
[IpoBognukoBele Matepuaibl. [loaynpoBogHKOBbIE MaTepualbl. TBep/ble TUAIEKTPUKH (TU1acTMacca,
Kepamuka, ctekna). Hanouactuuel. Yriaepoausie HaHOTpyOku. HanonpoBosnoku. HaHoBoIOKHA.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

TpaguuuonHsle  00pa30BaTENIbHbIE TEXHOJIOTUU: KJIaCCUYECKOe JIEKIIMOHHOE O00ydeHue
(JIeKLIMOHHBIE 3aHATH), 00yUYEeHUE C TOMOIIbI0 Y4eOHON KHUTH (camocTosITeNbHas padoTa), o0yueHue ¢
MTOMOIIBIO CUCTEMBI MAJIBIX IPYMI (IIPU POBEICHUH JIaAOOPATOPHBIX U MPAKTUUECKUX 3aHATUI),

HNudopmaniioHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOIUH: TEXHOJIOTUU CMELIaHHOTO
0o0y4eHus, BKJIIOYAIONINE B CEOS:

— mnpoBeneHue He MeHee 20 % JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATHH, 3alIuTa KypCOBBIX
IIPOEKTOB B OHJIAliH-pexunMe B (hopme BUICOKOHPepeHuil Zoom;

— IPUMEHEHHE CIELMaIN3UPOBAHHBIX MMAKETOB Ul MOJYYEHHs aHAJIW3a HKCIEPUMEHTATbHBIX
JAHHBIX U MIOCTPOEHHUS dKCIIepUMeEHTaNIbHBIX 3aBucuMoctel ( Origin/OriginPro (trial version), NEXSY'S
ImageExpert Pro , DG Analyzer , JMicroVision) npu BbinojJHeHHH He MeHee 20% n1abopaTopHbIX
pabor;

— MOUCK aKTyaJbHOW uHGpopManuu B MHTepHeTe mpu camMOCTOSTENbHOM padoTe Mmpu
MOATOTOBKE K TPAKTUYECKUM 3aHATHSIM U paboTe 10 KypCOBOMY IPOEKTY C HUCIOJIb30BaHHEM Y andex
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Browser, OBC "YHuBepcuterckas Oubnnoreka on-line", Oubnuorpaduueckue ©0a3bl HaHHBIX
Poccuiickuit unaexc Hayunoro murupoBanus (PHLI), Scopus, Web of Science.

— odopmieHHe U MpenCcTaBlIeHHE JOKIAI0B Ha 3aJaHHBIC TEMbI IIPU CaMOCTOSITEIBHON paboTe
IIPH TIOJITOTOBKE K TPAKTUYECKUM 3aHATHAM M paboTe MO KypcOBOMY MPOEKTY C MOMOIIBIO O(pHUCHBIX
nporpamMm Microsoft Office u  oninaiin

6. YueOHO-MeTOANYECKOEe 00ecnieyeHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATEIbHOW paboOThl CTYJEHTOB — CaMOCTOSITENbHAs
MOJTOTOBKA K BBIMIOJHEHUS MPAKTUYECKHX pabOT MO METOAWYECKHM YyKa3aHHsM. [10JIHOCTBIO Bech
METOJMYECKUI Marepuan Mo OOECIIEYCHHIO CaMOCTOSITEIbHON pabOThl CTYIACHTOB TIPUBEACH B
[Ipunoxenun 1 x PII.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB I TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmuu oﬁyqaloumxcsl no JTMCHUIIJIMHE

Cucrema KOHTpPOJISI TIO KypCy BKIIOYAET: BXOJHOM KOHTPOJIb, TEKYIIHH KOHTPOJIb,
IIPOMEXYTOUHBI KOHTPOJIb 3a MaTepuall 3 ceMecTpa — 3K3aMeH, KypcoBas paboTa U HUTOTOBBIN
KOHTpOJIb Ha Matepuai 4 ceMecTpa — dK3aMeH.

B TekymeM KOHTpOJE WCHOJB3YIOTCS TMPOBEPKA OIMOPHBIX KOHCIIEKTOB M MAaTepUajioB
MPAKTUYECKUX 3aHATHN W OTYETOB 1O JIA0OPATOPHBIM paboTaM. B KoHIE KakI0ro ceMecTpa MUIIETCS
UTOroBasi KOHTPOJIbHAsA paboTa, KOTOpasi OLIEHUBAETCS MO MATUOAIUILHOMN IIKaJIE.

[Tepen xaxapiM JTa0OpAaTOPHBIM 3aHSATHEM BEIETCS OMPOC-AOMYyCK K pabote. CTymeHT 00s3aH
MOoKa3aTh 3HAHUS HEOOXOJMMOTO TEOPETUYECKOro MaTepuaja W METOOuK wuccienoBanuid. Ilocne
KaKJIOM TPAKTUYECKON PaOd0THI CTYJCHT MUIIET OTYET M 3aIIUIIACT €To Mepe]] MPETo1aBaTesieM.

Jlomyck Ha 3K3aMEeHBI MPOUCXOJUT IMPU HATUYMM  OTYETOB IO JAO0OpaTOpHBIM paboTaM Hu
MOJIOKUTETHFHOM OIIEHKH 32 UTOTOBYIO KOHTPOJIBHYIO paboOTy 3a CeMecTp.

DK3aMeHBI MPOXOIAT YCTHO. bBuiieTsl sx3aMeHa cofepkar OJuH TEOPETUUECKUN BOIIPOC U OJHO
npakTuueckoe 3amanume. Kaxkmoe 3amaHue OmeHHMBaeTCs MO NaTuOanbHOM Mmikane. Mcmonb3yroTcs
CJIEIYIOINE KPUTEPUHU OTIEHKH:

«S5» — CTYACHT IIOJTHOCTBIO PACKPBIBACT TEMY BOIIpOCa, CAMOCTOATCIIBHO U IMOJIHO OTBEYACT Ha
AOIIOJTHUTCIIbHBIC BOIIPOCHI, CBA3AaHHBIC C TEMOM BOIIpOCa,
«“4» — CTYACHT IOJHOCTBIO PaCKpPbIBACT TEMY BOIIpOCa, HO 3aTPyAHACTCA OTBEYATH Ha

AOIIOJTHUTECIIBbHBIC BOIIPOCHI, CBA3AHHLBIC C TEMOM BOIIpOCa; WJIM TEMa BOIIpOCa paCKpbIiTa HE IMOJIHOCTBIO,
HO CTYACHT YBECPCHHO OTBCHACT HA AOIIOJIHHUTCIBHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpOCa.

«3» — CTYIAEHT HE MOJHOCTHIO PACKpbhIBa€T TEMYy BOIpoca M 3aTPyIHSETCS OTBEYaTh Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIPOCa;
«2» — CTYAEHT HE pacKpblBaeT TEMY BOIIpOCa, MpPOSBISET HE3HAHUE 0a30BBIX TEPMUHOB U

HOHfITI/II\/II, HCO6XO)II/IMBIX I paCKpPbITUA TCMBI.

OrneHka 3a 9K3aMEH CTaBUTCSA Kak cpeaHeaprpMeThueckoe OajloB 3a OTBETHl HA dK3aMEHE U
0aJJTOB 32 HTOTOBYIO KOHTPOJIBHYIO paboTy. Pe3ynbTar OKpyriiseTcst 10 meaoro Yucia.

BOHpOCBI K 3K3aMCHY, HNPUMEPLI MPAKTUUYCCKUX 3aJad WU MaTCpHaJIbl UTOIOBBIX KOHTPOJIBHBIX
paboT — B ¢oHe ouleHouHbIX cpeacTs (IIpunoxenun 2).

KypcoBas pabGorta mpexacraBisieTcss B BHUJIE YCTHOTO JOKJIaJa C OSJICKTPOHHOM MpE3CHTalUeH
MaTtepuaioB jaokiana. Ilo pe3yapraTam 10KjIa/1a BEICTABIIAETCS OLICHKA!

«5» — CTYIEHT TOJIHOCTbIO PAacCKphIBAET TEMY KypCOBOW pabOThl, CAMOCTOSITENIbHO U MOJIHO
OTBEYAET Ha JIOTMOJIHUTEIbHBIE BOIIPOCHI, CBA3aHHbIE C TEMOU KYpCOBOM pabOThI;
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«4» —  CTYIEHT IMOJHOCTBIO PAaCKpPHIBAET TEMY KypCOBOW pabOTHI, HO JEJaeT OIIUOKUA MpU
OTBETAX Ha AOIIOJIHUTCIIBHBIC BOHpOCI)I, CBA3AaHHBIC C TeMOfI KprOBOfI;

«3» — CTYAEHT HE TOJIHOCTHIO PACKPBIBAET TEMY KYpPCOBOU PabOTHI;

«2» —  CTYHEHT H€ MOATOTOBWI JNOKJIaJ C DJIEKTPOHHOW MpPE3CHTAMEld WM JOKJIaJ] He

COOTBETCTBYET TEME KypCOBOI PabOTHI.
[IpumepHble TeMBbl KypCcOBBIX pPAa0OT coOJepKaTcsi B METOJMYECKHX YKa3aHUAX K paboueit
nporpamme aucuumiuasl (Ipunoxenuu 1).

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecnieYeHUe TUCIHIIUHBI

OcHoBHast yueOHas1 JquTepaTypa

1. PxxeBckas, C.B. Marepuanosenenue : yueOHuk ais By3oB / C.B. PxxeBckast. - 4-e uzj., mepepad.
u gom. - Mocksa : Jloroc, 2006. - 424 c. : un.,tabmn., cxeMm. - (HoBas YuuBepcuterckas bubnmoreka). -

ISBN 5-98704-149-X ; To e [ DneKTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=89943

2. Marepuanoseaenue : yuebHoe nocodue / HO.I1. 3emckos, FO.C. Tkauenko, JI.b. Jluxauesa,
b.M. KBamHuH. - BopoHex : BOopoHeX)CKHil TOCYy1apCTBEHHBIM YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHH,
2013. - 199 c. - ISBN 978-5-89448-972-8 ; To ke [ DIeKTpOHHBIN pecypc]. —

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

3. MarepuanoBenenue: NpakTukym : yaeoHoe nocobue / B.U. I'oponunuenko, b.10. JlaBuaenxo,
B.A. UcaeB u ap. ; mox pea. C.B. PxkeBckoii. - Mocksa : Jloroc, 2006. - 276 c. : ui.,tabm., cxem. - ISBN
5-98704-041-8 ; To xe [DnekTpoHHBIN pecypc]. —

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

4. Mowucees, O.H. Marepuanosenenue: yueOHoe mocobue mo jmadoparopasiM padotam / O.H.
Moucees, JI.}O. IlleBripeB, II.A. NBanoB ; mox obm. pen. O.H. Mouceea. - Mocksa ; bepnun :
Hupexr-Menua, 2017. - 244 c. : un., cxem., Tabin. - bubmuorp.: c. 12. - ISBN 978-5-4475-9139-7 ; To
xKe [DneKTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php ?page=book&id=464215

JlonoiHNTEIbHASI y4eOHas IuTepaTypa

1. Connues, 0.I1. Marepuanosenenue. [I[pumMenenne u BEIOOp MaTEpHAIIOB : yuyeOHOE mmocooue /
FO.I1. Comnues, E.W. Bop3enko, C.A. Bonorkanuna. - Cankr-IlerepOypr : Xumuzaat, 2007. - 200 c. -
ISBN 978-5-93808-140-6 ; To >xe [DnekTpoHHBIN pecypc]. —

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

2. Komapos, O.C. Marepuanosenenue B MamuHoctpoenuu : yaeOnuk / O.C. Komapos, JIL.O.
Kepxenuena, I'.I'. Maxkaesa ; pea. O.C. Komapona. - Munck : Beimsiimas mkona, 2009. - 304 c. : ui. -
bubnuorp. B kH. - ISBN 978-985-06-1608-1 ; To xe [DnexkTpoHHBIHA pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=144216
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3. Om-Pozepu, 1O. Beenenue B ¢pusnueckoe meramuiosenenue / 0. FOm-Poszepu ; nep. B.M.
I'mazos, C.H. I'opuw. - 6.M. : U3garensctBo "Metamryprus", 1965. - 202 c. - ISBN 978-5-4458-5207-0 ;
To xe [DnekTpoHHBIH pecypc]. —

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

4. KoHCTpyKIIMOHHbBIE CTaIM U CIUIaBbl : yueOHoe nmocobue / I.A. BopobseBa, E.E. CxnanHosa,
B.K. Epodees, A.A. Yctunosa ; nox pex. I'.A. Bopo6reBoil. - Cankr-IletepOypr : [Tonurexnuka, 2013.
- 440 c. : cxem., Tabm. - bubmuorp. B kH. - ISBN 978-5-7325-1010-2 ; To e [DnexkTpoHHBIA pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=447615

5. Pynckoii, A.M. HanoctpykTypupoBaHHbIe MeTayuinueckue matepuansl / AWM. Pyackoit ;
MunucrtepctBo  oOpazoBanusi u  Hayku  Poccuiickoit ~ ®enepauuu, Cankr-IlerepOyprekuit
rocy/lapCTBEHHbIN MOJUTEXHUUECKUN yHUBepcuteT. - Cankr-IlerepOypr : Hayka, 2011. - 270 c. : cxem.,
ui., Tabm. - bubnuorp. B kH. - ISBN 978-5-02-0254588-6 ; To xe [ DeKTpOHHBIN pecypc]. —

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

6. MunaeB, A.M. TepmonuHamuka B MaTepualioBeeHUHU . ydueOHOe mocooue / A.M. Munaes,
J.M. Moppacos, H.b. bagupoBa ; MunuctepctBo obpa3zoBanusi u Hayku Poccuiickoit ®@enepanuu,
@enepalibHOE  TOCyIapCcTBEHHOE  OIODKETHOE  00pa3oBaTelbHOE  YUPEKIEHUE  BBICILErO
npodeccruoHabHOTO 00pa3oBaHus «TaMOOBCKUII TOCYIapCTBEHHBIH TEXHUYECKHH YHHUBEPCUTET». -
Tam6o0B : U3marensctBo ®I'BOY BIIO «TT'TY», 2015. - 80 c. : un., tabn., cxem. - bubmmorp. B kH. -
ISBN 978-5-8265-1460-3 ; To >xe [DnexkTpoHHbIN pecypc]. —

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

7. bereba, H.B. Marepuanosenenue : coopuuk 3anad / H.B. bere6a ; ®enepanbHoe areHTCTBO
MOPCKOTO M PEYHOTO TpaHCIoOpTa, MOCKOBCKash TOCYAapCTBEHHAs akKaJeMHs BOTHOTO TPAaHCIOPTA,
¢uman ®I'bOYBO «I'ocynapcTBEeHHBIM YHUBEPCUTET MOPCKOTO M PEYHOro ¢uioTa UMEHU aaMupalia
C.O. MakapoBa». - MockBa : Ampranp : MI'ABT, 2017. - 12 c¢. - bubmuorp. B xH. ; To xe
[DnexTpoHHbI# pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=483789

8. Tapudymmun, ®.A. MarepuasoBeeHHE W TEXHOJOTHS KOHCTPYKIIMOHHBIX MATEpPUAJIOB :
yaeoHo-mMeroauueckoe mocooue / ®.A. I'apudymmun, P.1. Aronos, B.B. Xunskos ; MunucrepcTBo
obpazoBanusi u Hayku Poccuu, dDenmepasbHOE TOCYAapCTBEHHOE OIOHKETHOE 0O0pa30BaTEIbHOE
yupexaeHue  BbIcmiero  mpodeccrmoHanbHOTO — oOpasoBaHus — «KaszaHCKMUA — HalMOHAJIBHBIN
HCCIIEIOBATENIbCKUM TEXHOJOrn4eckuil yauBepcure». - Kazanp : U3natensctso KHUTY, 2013. - 248 c.
: UJ1., Tabi. - bubmuorp. B kH. - ISBN 978-5-7882-1441-2 ; To e [DneKTpoHHbIN pecypc]. —

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

9. AnenmnueBa, E.B. MarepuanoBenenue : xoncnekt jekuuii / E.B. AnenudeBa, 1.B. T'uscosa,
O.H. Koxyxuna ; MunucrtepctBo oOpa3oBanuss u Hayku Poccuiickoit ®enepanuu, denepanbHoe
roCyJapCTBEHHOE OIOPKETHOE 00pa3oBaTeIbHOE  YUPEKICHHE BBICHIETO TPO(ECCHOHAIBHOTO
obpazoBanusi, TaMOOBCKHI TOCYHapCTBEHHBIN TEXHUYECKUM yHUBEpcUTeT. - TamOoB : M3marenbcTBO
OI'BOY BIIO «TI'TY», 2011. - 139 c. : un., tabdmn., cxeM. - bubmmorp. B kH. - ISBN 978-5-8265-0997-5
; To xe [DnexTpoHHBINA pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=277958
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10. bonxoButuHoB, B.®. MetannoBeaenue u tepmudeckas oopabdorka / B.d. BonxoBUTHHOB ;
pen. B. Pxasunckoro. - Mocka : MAIITU3, 1961. - 463 c. - ISBN 978-5-4458-4875-2 ; To xe
[DnexTpoHHbI# pecypc]. —

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

Pecypchl nHpOPpMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEepHeT»:
Cucrema »5IeKTPOHHOM TOJAEpPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Ondnnoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

IIporpammHoe oGecneueHue: omepanroHHas cucremMa Microsoft Windows, maker odgucHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser, Zoom; Origin/OriginPro (trial version), NEXSYS ImageExpert Pro , DG Analyzer ,
JMicroVision.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCUMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUMN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu M TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKallUMHU I [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuy O0JBIION ayUTOPHUH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrOo THUIA, KOHCYJIbTAlMil, TEKYIIEro KOHTPOJ U
MPOMEKYTOYHOM  aTTECTallid, BBINOJHEHHS KYpPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yuyeOHON MeOenu U TEXHUYECKUMH CPEACTBAMU 00YyUEHUSI.

JlaGoparopusi, ocHaleHHas 1abOPaTOPHBIM 00OPYIOBAHMEM, KOMILJIEKTOM CIEIUATU3UPOBAHHON
yueOHOM Me0enu U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAabOTHI, OCHAILEHHOE KOMIUIEKTOM CIEHUATU3UPOBAaHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u
obecnieuenunem poctymna B JUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIMa, 00eCreurBaroIINe TEMATHUYECKUE NIUTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTED, IPOEKTOP, IKPaH

ABTOp paboueil mnporpaMMbl AUCHHMIUIMHBI: JIOLEHT Kadeapbl HKCHEPUMEHTAIbHOU U
TEXHUYECKON (DU3UKH, TOIICHT, KaHAUAAT TeXHu4Yeckux HayKk HoBukos B.B.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2026 r., mpoToxosn Ne 1

[Iporpamma oGHOBIIEHA
MIPOTOKOJI 3acenanus kKageapsl No  oT «_ » T.
CornacoBaHo:

PyxoBoautens OI1 / /
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IIpuaoxkenue 1. MeToauuecKkue YKazaHnus 1Jist oﬁyqalonmxcn 10 OCBOCHHUIO THCHHUITIIUHBbI

IIpuaoxenue 2. @oH/ OLEHOYHBIX CPEICTB /ISl POBEIeHUs] MPOMEKYTOYHOH aTTeCTAIMU
00y4aroIUXCcH M0 JTUCHMILJIMHE.




