Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHdopmaums 0 BAaAenbLe:
®K1O: Ucaes Uropb MaromeoBuy

JlomKHOCTb: npopem@mmétbamr@mmwwﬂoe ABTOHOMHOC 06pasonaTem)H0e YupexjaceHue
[ata nognucanus: 31.08.2023 11:52:08

YrkanbHbil NpoHA O A ILHBIN MCcaeI0BaTeIbCKHI TexHoTornYeckuii ynusepcuter «kMACHUC

d7a26b9e8ca85e98ec3de2eb454b4659d061f249

BbICIIETr0 00pa3oBaHus

Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

MeTo10/10TUA U PAKTHKA ONPeAeJeHUsI Pa3MepPHbIX

XAPAKTEPUCTHUK MaTCPHAJIOB

3akperneHa 3a nozgpasaeneniueM  Kadenpa QyHKIMOHANIBHBIX HAHOCHUCTEM U BBICOKOTEMIIEPATYPHBIX MAaTEPHAIIOB

HanpaBneHHe OATOTOBKHU

22.04.01 MATEPUAJIOBEJEHUE U TEXHOJIOTM MATEPHUAJIOB

Ipoduins OU3UKO-XUMHUS IPOLIECCOB U MATEPUAIIOB
Kpannopuxamus Maructp
dopma 00ydeHHs OoYHast
OO0mmast Tpy10eMKOCTb 33ET
YacoB 1o yueOHOMY IJIaHY 108 ®DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCJIE: 3a4yeT C OLIEHKOH 2
ayJIUTOPHBIE 3aHATUS 34
caMocCTosITeNIbHAs paboTa 74
PacnpenesieHue 4acoB IMCUMILJIMHBI IO ceMecTpaM
Cemectp
(<Kypc>.<CemecTp Ha 2(1.2)
Kypee>) Uroro
Henens
Bup 3ansaruii vII PIT yII PII
[IpakTuueckue 34 34 34 34
Hroro ayn. 34 34 34 34
KonTakTHas padora 34 34 34 34
Cawm. pabota 74 74 74 74
Uroro 108 108 108 108




IIporpammy coctaBui(u):

omwu, Hoyenm, /[3uosucypu dnna Jleonmvesua

Pabouas mporpamma

MeToaosiorusi u MPAaKTHUKA OoNpeaeJCeHUS PA3MEPHBIX XapaKTePUCTUK MAaTEPUaJI0oB

Pazpaborana B coorserctBun ¢ OC BO:

CaMOCTOSITeTFHO YCTaHABINBAEMBII 00pa30BaTEILHBIN CTAaHIapT BEICIIET0 00pa3oBaHMs - MarucTparypa PenepaiapHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHre BhIcIero oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENBCKUI
TexHonornueckuid yausepcuter «MUCuC» mo Hampasienuto noarorosku 22.04.01 MATEPUAJIOBEJAEHUE U TEXHOJIOT A
MATEPUHAJIOB (mpukas ot 05.03.2020 r. Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUH yqe6H0r0 IjiaHa:

22.04.01 MarepuanoBeeHUE U TEXHOIOTHU MaTepuaiios, 22.04.01-MMTM-23-6.plx ®U3NKO-XHUMHS POIIECCOB U MATEPHAIIOB,
yrBepxkeHHoro YuensiM coBetom HUTY MUCHC B cocrase coorBercTByromeir OITIOIT BO 22.06.2023, nporokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

22.04.01 MaTepuanoBeicHHE W TEXHOJIOTUH MaTepuaioB, OH3HKO-XHMHUI IPOLIECCOB M MAaTEPHAIIOB, YTBEPKICHHON Y YeHBIM
coeroM HUTY MUCHC 22.06.2023, mpotoxomn Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadenpa ¢pynkumoHa I-HBIX HAHOCHCTEM H BHICOKOTEMIIEPATYPHBIX MaTepPHATIOB

[Tporokoin ot 16.06.2021 r., Ne20

PyxoBoaurens noapaznenenus Kysuenos /1.B.



1. HEJIX OCBOEHUA

1.1 [ Llens ocBOEHUS TUCITUTIITUHBI:

1.2 | HayunTb onpenensiTs pa3MepHbIe XapaKTEPUCTHKN MaTEPHAIOB B 3aBUCUMOCTH OT UX JHUCIIEPCHOTO COCTOSIHUSA, a TaKKe
METOJIBI UX UCCIICIIOBAaHUS M BBIYMCIICHNUS; HCIIOJIF30BAaTh Pa3MEpHBIC XapaKTEePUCTHKH U aHAIN3a CTPYKTYPHI M CBOICTB
HaHOMAaTEePHaJIOB; aHAIN3UPOBATH BIMSHUE pa3MepOB Ha (JOPMHUPOBAaHHE PabOUNX XapaKTEPUCTHK MaTepuaa.

1.3 | 3agaun TUCHMIIIINHBI:

1.4 | — HAyYHUTh UCIIOIB30BATH ITOJIYUCHHBIC 3HAHUS [UIS OIIPEJICTICHHSI COBOKYITHOCTH Pa3MEPHBIX BEJIMUHH, XapaKTEePH3YIOMINX
MaTepHall ONpeAeNEHHON AUCIIEPCHOCTH, aHAITM3UPOBATh BIMSHKUE Pa3MEpHOro (hakTopa Ha (GOPMHUPOBAHIE CBONCTB
HaHOMATEPHAJIOB;

1.5 | — HayunTH OOOCHOBHIBATH U BEIOMPATH KOHKPETHBIE (PU3NIECKO-XUMHUIECKIE METOIBI ONIPEACIICHAS Pa3MEPHBIX BETMUNH
JUL XapaKTepHU3aLllui MaTEpUAIOB B 3aBUCUMOCTHU OT UX JAUCIIEPCHOCTU

1.6 | — HAy4INUTh NPUMEHSTH UCCIIENOBATENBCKHAE H PACIETHBIE METOIBI IJIs PEIIeHNs] MaTepUAIOBETIECKUX 3a7a4
npodeccuoHaNBHOM ASTETEHOCTH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Bbnoxk OIT: b1.B

. BaHMS K IPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpeboBa enBa e 0l MOATOTOBKE 00yJaIOIIEroc

2.1.1 | KommbroTepHble U HH(MOPMAIIMOHHBIC TEXHOJIIOTHU B HAyKe U MPOM3BOACTBE

2.1.2 | Merozp! UCCICIOBaHUS XapaKTEPUCTUK H CBOMCTB MaTEPHUAIIOB

2.1.3 | Cnektpockornuyeckue (M 30HI0BbIC) METO/IbI HCCIIEIOBAaHUS MaTEPHAIIOB

2.1.4 | TaliM-MeHEI)KMEHT

2.1.5 | YnpaBneHue KOJUIEKTUBAMH

2.2 JucuuminHbl (MOXYJIN) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is]) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |MarHuTHbIEe CBOMCTBA (DYHKIIHOHAIBHBIX MaTEPHATIOB

2.2.2 |HaHOCTpPYKTypHBIE TEPMOIIEKTPUKHI

2.2.3 | VYnopaBneHue npoeKTaMu

224 | OU3HKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTHI

2.2.5 DU3NKO-XUMHUA U TEXHOJIOTUS KOMIIO3UIIMOHHBIX MaTEPHATIOB

2.2.6 |IloaroroBka K IMpoImeaype 3alIUTHI U 3al[UTa BEITYCKHON KBaTH(HUKAIIMOHHOH paboTHI

2.2.7 |IIpepmunioMHasi IpaKTHKA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

IK-3: Cioco6eH caMOCTOSITEILHO HCMOJIb30BATH COBPEMEHHBIE NMPEICTABICHAS HAYK 0 MaTepHAaJaX MPH aHAJIN3€ BIUSTHUS
MHKPO- H HAHO- MacIITada Ha PU3NKO-XUMHYECKHe, MeXaHHYecKne, pu3ndeckne, IOBEPXHOCTHBIE H IPYTHE CBOWCTBA
MaTEpPHAJIOB, a TAKKe B3aNMO/IeliCTBUSI MATEPHAJIOB C OKPY:KAIOLIEll Cpenoi, 3JIeKTPOMATHUTHBIM U3JIy4eHHEeM H MOTOKAMH

3HaTh:

ITK-3-31 OcHOBHBIEC pa3MepHBIEC XapaKTePUCTUKH MAaTEPUAJIOB PA3IMYHON TUCTICPCHOCTH U 3aKOHBI paclpeIeNICHUs YacTHII 110
pa3Mepam

ITIK-1: Cnioco0en pa3padaTbiBaTh MeTOABI MOJIY4YeHHSsI POAYKIIMH, IPUMEHSATh HA IPAKTHKE COBPEMEHHbIE MeTO/AbI
H3MepeHHs CBOiCTB OCHOBHBIX, BCIIOMOTaTeIbHBIX H PACXOIHBIX MATEPUAJIOB, OCYIECTB/IATh PAIIHOHANLHLIA BHIOOP H
TIJIAHHPOBAHNE 3aKYNOK ChIPbSI M MaTePHAJIOB, He0OXOIMMBIX /ISl HEMPEPHIBHOTO MPOU3BO/ICTBA, 4 TAK/Ke MPOBOAMTH
KOHTPOJIb U HCNIBITAHNS TOTOBBIX H3/AeTHii

3HaTh:

IIK-1-31 Coneprkanue, XxapakTep U NPOJOKUTEIBHOCTD "'3JIEMEHTapHBIX" Ollepaliii KOHTPOJISL, U3MEPEHHUS M UCTIBITAHUS

YK-1: CniocodeH ocylecTBJIATh KPUTHYECKU AHAJNU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00HEKTOB, IPOLIECCOB U CHCTEM B
MEXKIUCHUIINIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CHTyﬂHHﬁ Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NPUMECHHUTH
HauOo/Iee MOAXOASIIINE U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIHNX AHATUTHYECKHX, BBIYUCTUTEIHHBIX U
IKCIEPUMEHTAIBHBIX METO0B HJIM HOBHIX 1 HHHOBAIIHOHHBIX METOI0B, BLIPA0ATHIBATH CTPATErHIO A CTBU

3HaTh:

VK-1-31 Metosl ucclieoBaHus Pa3MEPHBIX XapaKTEPUCTUK MATEPUAIOB U METO/IbI Pa3/ICIICHUS TOPOIIKOBBIX MATECPHAIOB Ha
(bpaxuu

ITK-3: Cioco6eH caMOCTOSITEIbLHO HCMOJIb30BATH COBPEMEHHBIE NMPEICTABICHAS HAYK 0 MaTepHAaJaX MPH aHAJIN3€ BIUSTHUS
MHKPO- H HAHO- MacIITada Ha PU3NKO-XUMHYECKHe, MeXaHHYecKne, pu3ndeckne, IOBEPXHOCTHBIE H IPYTHE CBOWCTBA
MaTEpPHAJIOB, a TAKKe B3aNMO/IelCTBUSI MATEPHAJIOB C OKPY:KAIOLIEll Cpeloi, 3JIeKTPOMATHUTHBIM U3JIy4eHHEeM H MOTOKAMU




YMmerb:

[IK-3-¥Y'1 ®opmynupoBaTh HOBBIE HCCIIENOBATENbCKUE 331a4X B 00IaCTH MaTepPHANIOBEICHHS CHCTEM Pa3IMYHON JUCIEPCHOCTH, B
TOM UHCIIe HAHOPa3MEPHBIX

ITK-1: Cnocoben pa3padaTbIiBaTh MeTOIbI MOJIYy4eHUs] IPOAYKIUH, IPUMEHSTh Ha MPAKTHKE COBPEeMEHHbIE METO/BI
H3MepPeHHs CBOICTB OCHOBHBIX, BCIOMOTaTEILHBIX H PACXOAHBIX MATEPHAJIOB, OCYIECTBJIATH PAIIHOHATBHBINH BHIOOD U
TJIAHNPOBAHHUE 3AKYNOK CHIPhSI H MATEPHAJIOB, HEOOXOAMMBIX VISl HEMPEPHIBHOIO MPOU3BOJCTBA, 2 TAK/Ke MPOBOIHTH
KOHTPOJIb U HCNIBITAHUS TOTOBBIX H3/AeHii

Ymerb:

[IK-1-¥Y'1 Aramn3upoBaTh mpomnece pa3paboTKH IPOXYKIIHI

YK-1: Cnioco0eH ocymecTBJISATh KPUTHYECKH AaHAJIU3 HOBBIX M CJI0KHBIX MH/KEHEPHBIX 00bEKTOB, IPOLECCOB U CHCTEM B
MEKIMCUUIJIMHAPHOM KOHTEKCTe, MPO00JIeMHBIX CUTYallUii HA OCHOBE CUCTEMHOI0 M0X0/1a, BLIOPATh M MPUMEHUTH
HauboJ1ee MOAXOAsIIINE U AKTYaIbHbI€ METO/IBI U3 CYIIECTBYIOIUX AHAJIUTHYECKUX, BBIYHCINTEIBHBIX U
IKCIEPUMEHTAJIbHBIX METOA0B WJIH HOBBIX 1 HHHOBALIMOHHBIX METO10B, BbIPa0aThIBATh CTPATErnIo AeiicTBUIL

Ymern:

VYK-1-Y1 O60cHOBaHHO BBEIOMpPATh COBOKYITHOCTH AWCIIEPCHBIX BEJIMYMH, XapaKTEePU3YIOMINX MaTepHa, © METOIBI HX ONPEHCICHHS

IIK-3: Cnioco6eH caMOCTOSITEIbHO UCO0JIB30BATH COBPEMEHHbIE NPEICTABIEHUS HAYK 0 MaTepuaJjax NpH aHAJIN3e BJIAUSTHUS
MHKPO- H HAHO- MaclITa0a Ha PU3UKO-XUMHYECKHE, MeXaHUYecKue, puzuyeckue, IOBEPXHOCTHDIE U IPYrHe CBOHCTBA
MAaTepPHAJIOB, a TAK/Ke B3aHMO/IEiiCTBHS MATEPHAJIOB ¢ OKPY;KAIOIIel cpenoii, 3JIeKTPOMATHUTHBIM H3JIydeHHEeM H MOTOKAMH

Baagern:

[IK-3-B1 M3MepsTh U pacCUUTHIBATH JUCHEPCHBIC XaPAKTEPUCTUK MAaTEPUAIIOB

IIK-1: Cnocoben pa3padaTsIiBaTh METOIbI MOJIy4eHUSs] IPOAYKIUH, IPUMEHSTh Ha MPAKTHKE COBPEeMEeHHbIE METO/IbI
H3MepPeHHs CBOICTB OCHOBHBIX, BCIOMOTATeIbHBIX H PACXOAHBIX MATEPHAJIOB, OCYIECTB/IATh PAIIHOHATBHBINH BHIOOD U
MJIAHNPOBAHHUE 3aKYNOK ChIPhSl H MATEPHAJIOB, HEOOXOAUMBIX ISl HeMPEPHLIBHOIO MPOU3BO/JCTBA, 2 TAK/Ke MPOBOUTH
KOHTPOJIb U HCNIBITAHUS TOTOBBIX H3/AeTHii

Baanernb:

IIK-1-B1 IpumeHSTH GUINKO-XUMUIECKHUE METOIBI HCCIICAOBAHMS ISl ONIPEACTICHUS TUCTIEPCHBIX XapaKTEPUCTHK MaTEPHAJIOB

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l'{eCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beKTOB, nmpoueccoB U CUCTEM B
MEKAUCHUIVINHAPDHOM KOHTEKCTE, HpO6J’leMHLIX chyaum‘i Ha OCHOBE€ CUCTEMHOI0 Imoaxozaa, BblﬁpaT]: U MIPUMEHUTD
Hauo0oJ1ee MOAXOAAIINE U AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX H HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaTblBaTb cTpaTreruro aeicTBUA

Baanernb:

VK-1-B1 Hcmonp30BaTh COBpeMEHHbIE HH(OPMAIIMOHHO-KOMMYHHKAIOHHBIE TEXHOJIOTHH, TJI00aTbHBIE HH(POPMAIIHOHHBIE
pecypchl B HAyYHO-HUCCIEI0BATEIECKOM U pacueTHO-aHATUTHYECKOH AeATEIbHOCTH B 00TACTH MaTEPHATIOBEICHHUS U TEXHOIOTHH
MaTepHuasoB, B TOM 4HCIIe, 00pabaThIBAIOIIMMH U PACYETHBIMU MIPOrPAMMaMU 110 CTATHCTHYECKOMY aHATIHU3y IKCIIEPUMEHTANIbHBIX
PE3yABTATOB.

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pasnen 1. PazmepHbie
XapaKTepUCTHKH
MaTepuajioB
1.1 Bunsl pazMepHbIX 2 2 IK-3-31 JI1.1 J11.4

XapaKTEPUCTHK MACCUBHBIX U
HaHOPa3MEPHBIX MaTEpPHANIOB.
IMonstns 3¢ PeKTHBHBIX 1
9KBHUBAJICHTHBIX Pa3MEPOB.
Kpurepun
MOHOJIMCTIEPCHOCTH
MOPOIIKOBBIX

Mmarepuanos. /I1p/




1.2

Cpennue pa3MepHbIe
XapaKTEepPUCTHKN
MaTepraloB: CPeIHNE
apudpMeTHIecKue,
CpeaHeB3BeLIeHHbIE 00BEMHO
-TI0BEPXHOCTHBIE,
CpeIHEeB3BEIICHHBIC
oosémusle. /IIp/

[K-3-31

JI1.1J11.4

1.3

Pacuér cpennux pazmepos 1o
JTAHHBIM 2JIEKTPOHHOM
Mukpockonuu, bOT,
PEHTT€HOBCKOM
JU(PaKTOMETPUH.
B3aumMocBsi3b cpeqHux
Pa3MEPHBIX XaAPaKTEPUCTUK
HaHomarepuaios /I1p/

VK-1-31 [IK-1-
31

JI1.1J11.4

14

Pacnpenenenue pa3mepHbIX
XapaKTEepUCTHUK 110 00IacTu
olpeneseHusI.
Jlorapupmuyecku
HOpMAaJIHOE
pacnpeneneuaue. /Ilp/

VYK-1-31 [IK-3-
31

1.4

1.5

MaremaTHIeCKHe OXHUIAHUSL
city4aifHOH BennuuHbI k-0i
CTENCHU. AHAIUTHYECKAs
B3aMMOCBSI3b MEXITY
Pa3IHYHBIMU CPETHUMH
BenmuuuHamu. /IIp/

TIK-1-31 IIK-3-
31

J1.4
JI1.5]12.6

1.6

IMpakTHKa TOCTPOCHUSE
rucrorpamMm. Beibop Tuma
rucrorpamMmsl. Habop
CTATHCTHYECKUX

naHHbix. /TIp/

YK-1-V1

1.4
JI1.5J12.6

1.7

OmnpeneneHue yncia
uHTepBasoB. ['padudeckoe
MPE/ICTABJICHHE
pacrpejieNieH st YaCTHII 110
pasmepawm. /TIp/

VK-1-V1

1.4
JI1.5J12.6

1.8

HpaKTI/IKa MOCTPOCHUA
AHAJIMTUYICCKUX KPUBBIX.
AHaNMUTHYECKOE OTUCAHNE
JAUCKPETHBIX
pacnpenenenuit. /IIp/

VK-1-V1 IIK-3
-Vl

J1.4
JI1.5]12.6

1.9

AHanutuueckuil pacuér
CpellHUX 3HaYEHHUI pazMepoB
Pa3IMYHBIMU crIocO0aMu ¢
MIOMOILBIO PA3IMYHBIX
nporpamm /TIp/

VK-1-V1 IIK-3
-Vl

J1.4
JI1.5J12.6

1.10

[IpakTuka aHanuza u
COIIOCTABJICHUS pa3MEPHBIX
xapaxkTepucTuk. dusznueckuit
CMBICT Pa3MEepHBIX
XapaKTepUCTUK MaTepUaoB.
Bormpocs! xapakrepu3anuu
MaTepHUajoB, YCIOBUH UX
CUHTE3a, 3apOKACHUS U
pocrta dazsr /TIp/

IK-1-¥1 IIK-3
-Vl

1.4
JI1.5J12.6

3amuTa JOMAaIIHeTOo
3amanus /T1p/

VK-1-B1 IIK-3
-B1

JI1.1J11.4
JI1.5J12.6

Pl

ITpopaboTka mpaKTHIECKOTO
Matepuaia /Cp/

20

VK-1-V1IIK-1
-Vl

JI1.1 J11.4
JI1.5]12.6

BsInonHeHre JoMAaIHero
3amanus /Cp/

24

VK-1-V1 VK-1
-B1IIK-1-B1
I1IK-3-B1

JI1.1J11.4
JI1.5J12.6

P1




Pa3nen 2. MeToabl
H3MepeHusl pa3MepHbIX

XapaKTEePUCTHK
MaTepuajoB

2.1 Mertos! onpesneneHue VYK-1-31 YK-1- | JI1.2JI1.3
JUHEHHBIX Pa3MepPOB V1 IIK-3-31 1.4
MaTepHasoB.

Meramutorpadpudeckne
Croco0bl U3MEPEHUS
pa3MepoB MPOEKIIHA.
[IporpammMHoe obecrieueHue,
oOpabarbiBaromee
ANEKTPOHHO-
MUKPOCKOTINIECKUE
nzobpaxenus /T1p/

2.2 Metoap! onpeaeneHust VK-1-Y1IIK-1 JIT.1J11.2
pa3MepHBIX XapaKTePUCTUK -31 J11.4J12.2
MaTepuasoB: DJIEKTPOHHAsS J12.3
MHUKPOCKOIIHS,

TUpaKIMOHHBIE METOIbI,
MaJioyTJIOBOEC
paccestaue. /Ip/

23 Jlazepras mudpaxmus, YK-1-Y1 IIK-1 J1.1
JIMHAMHUYECKOE pacCesiHUe -31 JI11.4J12.4
cBeTa, aICOPOIIMOHHBIE
METOBI, 3P PeKT
Méccbayapa,
marautomerpus /I1p/

2.4 Konrpomnbnas pabora /IIp/ VK-1-V11IIK-1 | JI1.1JI1.2 KM1

-31 JI1.3J11.4
JI1.5712.2
J12.3712.4

J2.6

2.5 [ToaroroBka Kk KOHTPOIBHON VK-1-V1 IIK-1 JI1.1 JI1.2 KM1

pabore /Cp/ -31 [IK-3-31 JI1.3 J11.4
JI1.5712.2
J12.3712.4

J12.6

2.6 [TpopaboTka MpakTHIECKOTO VK-1-31 YK-1- | JI1.1JI1.2

marepuana /Cp/ V1IIK-1-31 JI1.3 J11.4
JI1.5712.2
J12.3712.4
J2.6
Paznea 3. Meroast
pa3aesieHus TACTEePCHBIX
MaTepHajioB

3.1 MeTtoas! pa3aeneHus YK-1-31 IIK-1- JI1.4
MaTepuanosB. [Tonsrus 31 JI1.6J12.5
cemapalluu, Cerperaiuu,

COPTHUPOBaHHUS,
KITacCU(UKAIMH U OYHUCTKY.
CHTOBBIH aHAH3,
BUOpaIIMOHHAs cerperanus,
aIcOPOITOHHBIC METOTH,
¢unerpoBanwue. /I1p/

32 l'uppasnuyeckoe pasneneHue, VYK-1-31 IIK-1- JI1.4
ueHTpudpyruposatue, 31 JI1.6J12.5
razodasHoe pa3ieieHue,
adPOTMTHAMUIECKOE
paszenenue,

ANEKTPOMArHUTHOE
pasnenenue, anekTpodopes,
OpoyHoBcKas 1uhdy3us,
¢urypsr Xnaguu. /Ip/

33 [TpopaboTka mpakTHYECKOTo YK-1-31 [IK-1- JI1.4
Mmarepuana /Cp/ 31 JI1.6J12.5




34

IMoaroroBka k 3auéry /Cp/ 2

16

VK-1-31 [IK-1- | JI1.1J11.2
31 JI1.3J11.4

J1.5
JI1.6J12.1
J12.2J12.3
J12.4 J12.5

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbIC MepOnpUsiTHA (KOHTPOJIbHASA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115

CaMOCTOSITEJIbHOM MOJATOTOBKH

IIpoBepsemblie
Kon KonTponsHoe
UHIUKATOPbI Bomnpocs! 11 ToAroToBKH
KM MEpPOIIPHUATHE o
KOMITCTEHIIMH
KM1 «Pa3mepHbIe VK-1-31;VK-1- 1 OnumuTe BUABI pa3MEPHBIX XapaKTEPUCTHK MAaCCUBHOTO TBEPIOTO
XapaKTePUCTUKH YI;IIK-3-31;11K-1- | Tena?
MaTepuagoB» 1 31;IIK-1-Y 1;IIK-3- |2 KakoBa B3auMOCBSA3b Pa3MEPHBIX XapaKTEPUCTUK MaTepUanoB?
«Metoast B1 3 OnumuTe u3MepsieMble COBPEMEHHBIMH METOIaMH pa3MEpHBIE
U3MEpeHHs XapaKTEepPUCTUKU HAHOTIOPOIIKOB?
pa3sMepHBIX 4 JlaiiTe TOHATHE M MAaTEMAaTHYECKOE OMICAHNE CPEAHUX BEITHIHH.
XapaKTEePUCTUK 5 CpaBHHTE CpeHIE pa3MEpHBIE BETNYNHE HAHOMATEPHAIOB,
MaTepuaIoB oIpezenseMble Hauboee pacpocTpaHEHHBIMUA METOAAMH

UCCIIeIOBAHUSI.
6 Kaxoll MeToJ] HaJl0 MCIIOIb30BATh AJIS OIPEAEIEHUSI CPETHUX
pa3MepoB HAHOMOPOIIKOB?

7 Yrto Takoe MOHOAMCIIECpHBIN MaTepuan? Kak ycTaHaBiuBaeTcs
MOHOJJUCTIEPCHOCTH?

8 M3MeHAI0TCS JIU CpeTHUE Pa3MeEphI IOPOIIKA IIPU BO3pACTaHUU
nonuaucrnepcHoctu? [Tokaxkute Ha OCHOBE pacuéToB

9 Kakue BeTMUMHBI XapaKTEePU3YIOT paclpeseseHue YacTUL 110
pazmepam?

10 KakoBa B3aMOCBA3b MEXKAY MaTEMATUYECKUMU OKHUIaHUAMU
JUHEHHOH, KyOM4YecKol U cpeHeB3BEIIEHHHOM BEMUYHHOMN MpU
Jorapu(pMHIECKH HOPMAIEHOM 3aKOHE pacIpe/Ie/iCHUs?

11 Kakum criocobamut MO’KHO U3MEPUTh JIMHEHHEBIE pa3MepHEIE
BEJIMYHH.

12 OnumuTe OCHOBHBIE ITPAaBUiIa TOCTPOSHUS TUCTOIPaAMM

13 Kakoii pa3mep matepuaiia sSBIsSeTCS ONTUMAIBHBIM?

14 To xakuxX pa3MepoB CIeIyeT U3MENTbYaTh BEIIECTBO?

15 Uto MOXKeT SABISATHCS HIDKHEH rpaHuLieil n3MenbyeHus BeuecTna’?
16 KakoBa HMXHsISI TpaHHIIa HAHOTEXHOJIOTHIA 10 pa3Mepam?

17 Hayro it BO BcexX MPHKIIAIHBIX HCIONB30BAHUAX TOOMBATHCS
HAaNMEHBIINX Pa3MEPOB MaTEPUAIIOB?

18 IepeuncinTe CymECTBYIONMINE KIACCH(PHUKAIIMA METOIOB
nu3MepeHuin?

19 Onummre HanboIee PacIPOCTPAHEHHBIE METO/IBI, KOTOPBIMH B
HacTosIee BpeMsi ONPeessIIoTCS pa3Mepbl HAHOMIOPOLIKOB.

20 KakuMu MeToaMH MOYKHO U3MEPHTH 00BEMBI YaCTHIT JUCIIEPCHBIX
MaTepHuanoB?

21 Kakum 00pa3oM U Kakue pa3Mepbl ONPENENISIOTCS aACOPOIMOHHBIMHI
METO/IaMU U3MEPEHUS pa3MEPOB.

22 Kaknm 00pa3oM U Kakne pa3Mepsl OIPEeIIOTCS B METOIC
MéEccOayIpOBCKON CIIEKTPOCKOMIUHU?

23 Kakum 00pa3oM U KaKkue pa3Mephl OIPEACIISIOTCS METOI0OM
MaJIOYIJIOBOT'O paccesHust?

24 Kaknm 00pa3oM U Kakne pa3Mepsl OIPEeISIFOTCS. METOIOM
nazepHoi Audpakumun?

25 KakuM 00pa3oM U Kakue pasMepsl OIPEIEIIIFOTCS METOIOM
PEHTTEHOBCKOM AN PAKITHH.

5.2. Ilepeyenb paGoT, BHINOJIHSE

MBIX 110 JUCHUIIJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Haspanwne
paboTsI

IIpoBepsembie
WHIUKATOPBI
KOMITETCHITUH

Copeprxanue paboTbI




P1 Jlomarmnnee 3aganue | YK-1-31;YK-1- TemaTuka TOMalIHUX PaCUETHBIX 3a/1aHUMN:

Y1;YK-1-BI;IIK-1-  |TloctpouTs pacrpeneneHue no pasmepam 4actuil (3€peH)
VI;IIK-3-B1;IIK-1- | uccnemyemoro obpasma.

B1;IIK-1-31;1K-3- | ns aToro:

VYI;IIK-3-31 1 OJIHUM U3 MeTaiorpaduuecKux METOI0B U3MEPHUTH
JIMHENHBIE pa3Mepbl HE MEHEE ThICAYM YacTHI Ha 3JIEKTPOHHbBIX
(onrTaeckux) poTtorpadusix;

2 OIIPEAENUTh CPeAHHE apU(PMETUIECKHe U CpelHHe
00BEMHBIE pa3MePbI YaCTHIL;

3 paccunTaTh U MOCTPOUTH TUCTOTPAMMBI apU(PMETHIECKOTO H
00BEMHOTO pacrpeeIeHHH YaCTHUII IO pa3Mepam;

4 paccuuTaTh aHATUTHYECKUE KPHUBBIE M 3aKOH pacIpeieleHus
YacTHIL 110 pa3Mepam;

5 MIPOAHAJIM3UPOBATh IOIyIEHHbIE Pe3yIbTaThl U CPAaBHUTH C

pa3sMEpPHBIMU XapaKTEPUCTUKAMU, IOJYYEHHBIMU IPYTUMU METOJAMHU.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

[o aucnuIuInHE MPOMEXyTOUHAs aTTecTanus MpeaycMoTpeHa B popMe 3auéTa C OLEHKOH Bo 2 cemecTpe.

KoHTpomb kauecTBa OCBOEHUS JUCLUIUIMHBI BKIIIOYAET B ce0s TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOUYHYIO aTTECTALIUIO
o0yJaromuxcsl.

o pazgenam TUCHUIIIMHBI IPEIyCMOTPEHa KaK TeKyIas, Tak 1 pyOexkHas arrectanus. PyOexHas aTTecTarys IpOBOJUTCS B BUIE
KOHTPOJIBHON paboThl IO pa3zaenaM «Pa3MepHble XapaKTepUCTUKH MaTepHanoB» U «MeTobl H3MEpEeHUs pa3MEpHBIX XapaKTePUCTUK
MaTepHalioB, CIauH JOMAIIHEro 3aaHus B GopMe pacueTHO-TpaduIecKoil paboTsl 1o pasnerny «Pa3mepHble XapaKTepUCTUKH
MaTepUaIoB.

3adeT ¢ OIEHKOH SIBISETCS MHTETPUPOBAHHOI OLIEHKOH JaHHBIX TEKYIIEro KOHTPOIS.

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

ITo xypcy npenycmotpen auddepeHInpOBaHHbIN 3aU€T.

IlIxana oneHnBaHWS 3HAHUN 00YYAIONIUXCS:

50 GayIoB - pacyéTHOE 3a/IaHUC

50 6a110B - KOHTpPOJIBHAS paboTa

«OtanyHo» > 92 6amioB

«Xopomoy» 84 - 91 6amia

«YnmoBm» 76 - 83 6amia

O1eHKa OTIHMYHO» — 00yUarONIHHACS MOKa3bIBaeT ITyOOKHe, HCUEPIBIBAIOIINE 3HAHNUA B 00beMe MPOHIEHHOM IPOrpaMMBl,
YBEPEHHO JEHCTBYET 110 IPUMEHEHHIO TTOJyYCHHBIX 3HaHUH Ha MPaKTHKE, TPAMOTHO M JIOTHYECKH CTPOMHO M37araeT MaTepHuai Ipy
OTBeTe, yMeeT (pOpMyIHpPOBATh BEIBOBI U3 M3JI0KEHHOTO TEOPETHYECKOTO MaTepHala, 3HAeT TOMOTHUTEIFHO PEKOMEHIOBAaHHYIO
JIUTEparTypy.

O1eHKa «XOpOoLIO» — 00yUaroLIuiics TOKa3bIBAET TBEPABIC U JOCTATOYHO IIOJIHbIE 3HAHUS B 00bEMe MPOHAEHHOMH MPOrPaMMBl,
JOITyCKaeT He3HAUUTEIbHbIC OIMMUOKH MPH OCBEIIEHNH 3a/IaHHBIX BOIIPOCOB, PaBUIILHO JEHCTBYET 10 IIPUMEHEHHIO 3HAHUH Ha
MpaKTHKE, YETKO M3JIaraeT MaTepHall.

O1LieHKa «y/I0BJIETBOPHUTEIBLHO» — 00YYaIONMIiCs TOKa3bIBAaCT 3HAHUs B 00beMe PO ICHHOI NPOrpaMMBbl, OTBETHI M3J1araeT XOTs U C
ommOKaMu, HO YBEPEHHO HCIIPABIIIEMBIMH T1OCIIC TOTIOIHUTEIBHBIX M HABOAIINX BOIIPOCOB, IPABUIIBHO JEHCTBYET 110
MPUMEHECHHIO 3HAHWH Ha MTPaKTHKE;

O1eHKa «HEYHZOBICTBOPUTEIILHOY — O0YUYAIONIHIACS JOMyCKaeT rpy0ble OMIMOKH B OTBETE, HE IIOHUMAET CYIIITHOCTH M3JIaraeMoro
BOIIPOCa, HE yMEET IPUMEHSATh 3HAHUS Ha IIPAKTHKE, AaeT HEMOJIHbIC OTBETHI Ha JOMOJIHUTEIBHBIC U HABOSIINE BOIPOCHI.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPEBI, COCTaBUTEIIH 3arnaBue Bubnmoteka W3znarenbcTBO, rog
JI1.1 | baknanosa U. 1., Teopus BeposSTHOCTH: yueOHO- | DneKkTpoHHas OubnnoTeKa Womkap-Omna: IToBomxkckuit
Martseesa E. B., METOIYECKOe IT0co0He roCyJapCTBEHHBIN
Mengenkos JI. A. TEXHOJOTMUECKUN
yHHUBepcuTert, 2017
JI1.2 | Peokonkos JI. U., Hanomatepuansl: yue6HOE DnekTpoHHas OubIHoTeKa Mocksa: JlabopaTopusi 3HaHUH,
JIésuna B. B., rmocooue 2017

Hzunzurypu 3. JI.

JI1.3 | Emuceesa U. U., OO01ast TeOpHst CTATUCTHKH: bubaunorexka MUCuC M.: ®uHaHCHI ¥ CTAaTHCTHKA,
O036ames M. M. Y4eOHHUK JJIs CTY]I. BY30B, 2008

00yd. 1Mo HaTp. U CIeIl.
"Craructuka"




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.4 |Hosukos U. U., Metannoseaenne. OCHOBEI bubmnorexka MUCuC M.: U3n-B0o MUCuC, 2015
ITopthoii B. K., MHUKPOCTPYKTYPHOI'O aHaJIA3a:
MuxaitioBckast A. B., | nma0. mpakTukym: y4eo.
ap. nocoOwue Ui CTy[. BY30B,
00yu. mo Hamp. 150400 -
'Merannyprus’'
JIL.5 | Terpxux M. U., MeTtonpl aTTecTaluu bubimorexa MUCuC M.: U3n-eo MUCuC, 2015
Kuproxannes-KopHeeB | HAaHOCTPYKTYpHBIX
@. B., BopobseBa M. | moBepxHOCTeil. MeToab!
B. (dhopMupoBaHus U
HCCIICIOBAHUA
(hyHKIIMOHATBLHBIX
MOBEPXHOCTEM: 11a0.
MIPAKTUKYM
JI1.6 | [J3umsurypu 3. J1., [Ipoueccr! momyueHus DnekTpoHHas OMOIHOTEKA M.: [MUCuC], 2019
Cunopona E. H. HaHOYACTHII U
HaHOMAaTepHasoB.
Hanorexnomnoruu (N 3511):
yue0. mocobue
6.1.2. Jlono/HUTE/IbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3arinaBue Bubnunorexa H3narenscTBO, TOT
JI2.1 |Knapk 3. P., MuKpOCKONUYECKHE METO b DnexTpoHHas 6MOIHOTEKA Mocksa: PULL Texnocdepa,
D6epxapar K. H., HCCIIEIOBAaHUS MaTEepUasIOB: 2007
Bbaxenos C. JI. MoHoOTpadus
J12.2 [CuzosaJl. C,, AHanuTHYecKas XUMHUSL. OnexTpoHHas 6uOIHOTEKA KemepoBo: KemepoBckuit
[Mumkuna H. B. OnTHyeckue METObl aHaIHU3a: TEXHOJIOTHUECKUH HHCTUTYT
yaeOHoe rmocodne MIUIIEBOH POMBIIIIIEHHOCTH,
2006
JI2.3 | ®umumonosa H. 1., Mertoas! uccnenoBaHus OnexTpoHHas 6UOIHOTEKA HoBocubupck:
Konbnos b. b. MHKPOIIEKTPOHHBIX U HoBocubupckuii
HAHOJIEKTPOHHBIX MAaTEPHAIIOB rOCYAapCTBEHHBIH
U CTPYKTYp: CKAaHUPYIOIIAst TEeXHUYIECKUH YHUBEPCUTET,
30H10Basi MUKPOCKOIIHSI: 2013
yueOHoe rmocodue
JI2.4 | AnmcoBuu A. T, [IpakTuka DneKkTpoHHas OMOIHOTEKA Mumuck: benopycckas Hayka,
Pymsanuesa U. H. MeTaJuIorpagpIecKoro 2013
WCCIICIOBAHUS MaTEPUANIOB:
MoHorpadus
JI2.5 |IlanoBa T. B. CoBpeMEHHBIE METO/IbI DneKkTpoHHas OMOIHOTEKA Omck: OMckwid
HCCIIEIOBAHNS BEIECTBA! TOCYAapCTBEHHBIH
OJIEKTPOHHAs U ONITUYECKast yHusepcureT um. ©.M.
MHUKPOCKOIHSA: yIeOHOe Jocroerckoro, 2016
nocobne
JI2.6 |Bunorpaznos B. B., DU3UKO-XUMUUECKUE METO/BI OrexkTpoHHas OMOIHOTEKA Cankr-IlerepOypr:
Bunorpagos A. B., HCCIIEOBAHNS MAaTEPHUATIOB: Yuausepcurer U'TMO, 2019
Mopo3zos M. 1., y4eOHO-METOANYECKOE
Pymsuuesa B. 1., nocobue
Pymsanuesa B. 1.
6.3 IlepeueHb MPOrpaMMHOro obecneveHus
I.1 | Microsoft Excel
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHANIBHBIX 023 JaHHBIX
J171s1 BEITTOJTHEHMS TOMAITHHX 3aJaHUI UCIIOIB3YeTCs] KOMITBIOTEpHAs ITporpaMMa MaTeMaTHIeCKOH 00paboTKH
U.1 |3KcrepruMeHTAIBHBIX JaHHBIX MicrAn, Ayt 00paboTKH 3KCIEPUMEHTATIBHBIX JaHHBIX M NX BH3YaJIH3alNH UCTIOIB3YIOTCS
anexTpoHHble Tabmuisl MS Excel u Origin 8 Pro.
N.2 |1. Yaebuble mocoOus
N.3 |2.IlouckoBsle cucteMsl google, yandex u T.1.
.4 |3. Ilouckossie cucremsl: Esp@cenet (Muposbie 6a3bl nanHbIX) (http://www.epo.org)
N.5 |4. wipo (6a3sr maraeix BOUC) (Www.wipo.int)
N.6 |5. uspto (6a3e1 ganubix CIIIA) (http://patft.uspto.gov/netahtml/PTO/search-bool.html)




| n.7 | 6. j-store (6a3bl maHHBIX SnoHUN) (WWW.jstor.org)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenune

OcuHarenne

YuTambHBIH 3ai
AIIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOW MeOenn Ha 55 mecT i oOydaromumxcs,
50 IK c¢ pmocrynom k HTC «HMuTteprer», OHUOC
YHHUBEpCHUTETa 4epe3 JIMYHBII kabuHeT Ha miardopme LMS
Canvas, nuneH3noHHble mporpamMmmel MS  Office, MS
Teams, ESET Antivirus.

JTro6o0it KOpITyC
MynpTUMeauiiHas

VYueOHas aymuTopus Uil IPOBEICHUS
3aHATHH JICKIMOHHOTO THIIA W/WIN JUIS
IIPOBEICHHUS IPAKTUICCKUX 3aHATHIA:

KOMIUIEKT y4eOHON Mebenu no 36 MecT isd 00ydaromuxcs,
MyJbTUMEIUHHOE  000pYyIOBaHWUE, MAarHHTHO-MapKepHas
nocka, pabouee mecto mpemonaBarens, I[IKc moctymom x
UTC «Uurepuer», DMOC yHuBepcuteTa 4Yepe3 JIUYHBIN
kabuner Ha mmiargopme LMS Canvas, IHIICH3UOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

(dhopmare MS PowerPoint);

IIpakTHyeckue 3aHATUS HALIEIEHBl HA U3yYEHUE CTYIEHTaMHU BUJIOB Pa3MEPHBIX XapaKTEPUCTUK MAaTEPHAIOB, UX B3aUMOCBSI3HY,
METOJIOB HCCIIEIOBaHNA U (PPAKIIHOHUPOBAHUS JUCIEPCHBIX MaTEPUAIIOB, B TAKXKE HAILlENICHbI HA MIPAKTUIECKOEe U3yUCHUE CIIOCOOO0B
OIIpeIENEHNs Pa3MEPOB, UCTIOIb30BAHUS KOMIIBIOTEPHBIX TPOrpaMM MaTeMaTHYECKOH 00pabOTKHU JaHHBIX, TOCTPOEHHS
SKCIIEPUMEHTAJIbHBIX U aHAIUTUUECKUX 3aBUCUMOCTEN paclpeielIeHus YaCTULL 110 pa3Mepam.

IIpenycmaTpuBaercst pacueTHOE JOMAIHKUE 33JaHUE 110 ONPEIEICHUIO KOMIUIEKCA Pa3MEPHBIX BEJIMUKUH MAaTEpUalla, UCCIEAYEMOTO
CTYJICHTOM B XOJI€ BBIITOJIHEHHUS HAyYHO-HCCIIEI0BATENBCKOI padoThl. [IpoBenieHne ay ANTOPHBIX 3aHATHI MpeycMaTpuBaeT
HCIIONIb30BaHKE B yUCOHOM Kypce aKTUBHBIX M MHTEPAKTHBHBIX TEXHOJIOTHI:

— NIPOBEJICHUE MPAKTHIECKHIX 3aHATHI C MCIOIb30BAaHNEM HHTEPAKTUBHBIX M MYJIBTUMEIMHHBIX TEXHOJIOTH (TIPE3CHTAIHS B

— HCTIOIBb30BaHKE CIICLINAIM3NPOBAHHBIX JIA00PaTOPHil C BO3MOXHOCTBIO ITPOBE/ICHUS 3aHATHI B MHTEPaKTUBHON (opme

— MCTIONTB30BAHNUE TIPH IPOBEACHUHN NIPAKTHYECKHUX 3aHATHI aKTHBHBEIX ()OPM 00y4eHHS — y4eOHBIX BUICOMATEPHAIOB.
JlucrumnuHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HAUUTEeIbHOT0 00beMa caMOCTOSITeNIbHOH paboTel. OTHenbHbIe yueOHbIe
BOIIPOCHI BEIHOCATCS Ha CAMOCTOSITENbHYIO TPOPab0TKy U KOHTPOJIUPYIOTCS MOCPEACTBOM TeKylleH artectanun. [Ipu stom
OPTaHM3YIOTCS TPYIINOBBIE U HHANBUIyaTbHBIC KOHCYIbTAIMK. KauecTBeHHOE OCBOCHUE AUCIUILUIMHEI BO3MOKHO TOJIBKO TIPH
CHCTEeMaTHIECKOH CaMOCTOSITIFHON paboTe, 9T0 MOAAePIKUBACTCS CHCTEMOH TEKyIe U pyOeKHOH aTTeCTaIlHH.




