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22.03.01 MarepuajioOBEIEHNE U TEXHOJIOTHH MATEPHUAIIOB
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IIpakTrueckue
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Pabouyto mporpammy coctaBui(u):
IIpodeccop, nouenr, a.¢.-m.H. ['peisynosa H.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenensb, Qamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 11aHa
HarpaBJeHusi TNOATOTOBKM (crneuuanbHocTh) 22.03.01 MarepuanoBeieHue W TEXHOJOTHUH
MaTepHuasoB

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAJIOBEICHUE U MEXAHHKA)

(mpotoxon 3acenanust Ne 2 ot «31» aBrycra 2022 r)



1. Ilean ocBOEHUN TUCIUILIHHDI

L[eﬂb OCBOCHUA JUCHHMIIIIMHBI — q)OpMI/IPOBaHI/Ie HpeI[CTaBJIGHI/Iﬁ O COBPCMCHHOM COCTOSAHHUU
MECTPOJIOTHYECKOI'O obOecreyeHnss HAHOTEXHOIOI Uil B CTpaHC U 3a py6e>1<0M.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oasupyercs JaHHAs AUCLHUILIMHA!
Ousuka, Xwumusa, Matepuanoseneane u TKM, Bsenmennme B mpodeccuro, Merporiorus,
CTaHJAPTU3ALMS U CEepTHPUKALINS.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenmecTByromiee: JledekThl KPUCTAIUTHYECKOTO CTPOSHUS U (PU3UKA MPOYHOCTH U MJIACTUYHOCTH;
MeToapl ucclieloBaHUs, KOHTPOJII M HCIBITaHUS MaTepuanoB; MexaHudyeckue U (uU3NYECKUE
CBOMCTBa MaTepuajioB; MeTalNTMYeCKUe U HEMETAJUTMUYECKUE MaTepHUaIIbI

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIHpyeMble . [lnanupyemble pe3yJibTaThI
po:tmpy KOMMeTeHIUI Py pesy
KOMMEeTEeHIUH o0y4eHuUs
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

[TK-3 Cniocoben NA-111K-3. CrocobeH | 3HaTh: OCHOBBI  HaHOMETPOJOTHUHU
IIPOBOJIUTH BBIOOP MPOBOJIUTh  O0OOCHOBaHWE | (METOABI aHAM3a M WCCICIOBAHHS
MaTepUaoB JUIs 33/IaHHBIX | BEIOOpa MaTepUalioB IS | HAHOCTPYKTYD, crenupuKy
YCIIOBUH DKCIUTyaTalluy ¢ | 3aJaHHBIX YCIOBUHM | MPHUHATHIX METOIOB HW3MEpPEHHH B
y4eToM TpeboBaHU IKCIUTyaTallid €  YY€TOM | HAaHOMETPOBOM JMara3oHe).
HAJCKHOCTH U TpeboBaHuil HagexxHOCTH U | CTaHIapTHU3ALNIO 00BEKTOB C

JIOJITOBEYHOCTH,
9KOHOMUYHOCTH U
DKOJIOTHUECKHIX
MOCIIeACTBUM UX
MIPUMEHEHHUS HA OCHOBE
3HAHUSI OCHOBHBIX THIIOB
HEOPraHWYECKUX U
OPraHUYeCKUX
MAaTepHUAJIOB PA3TUIHOTO
Ha3HAuYCHUS, B TOM YHCIIC
HaHOMAaTePHUaIoB

JIOJITOBEYHOCTH,
SKOHOMHYHOCTHU n
9KOJIOTHYCCKUX
MOCIIEACTBUM 1504
MIPUMEHEHUS

WI-211K-3. [IpoBoaut
pacuer s dexTuBHOCTH

HCII0JI30BAHUS MaTEpHAIIOB
1 HaHOMaTepHaJioB

N-3TIK-3.
JlemoHCTpHpYyET 3HAHUE
METOJI0B MIOJIy4EeHUS

HEOOXOJIMMBIX MaTepHalioB
1 HAHOMAaTepHaJloB

pa3mMepamMu Mmopsijika HaHOMETpa

YMerb: mnonydaTh HHGOpPMALHIO O
MHUKpOYACTUIaX U UX pa3Mepax;
COCTaBIIATh DKCIEPTHOE 3aAKIIOYEHUE
0  pe3yibTaTaM  JIaOOpPaTOPHOTO
VICCJIEJIOBAHHUS

Bmaners: HaBBIKAMH paboThl
HOPMAaTHUBHOMN JOKYMEHTALIUEN;
CTaHJIapTaMH 171 IPYTUMHU
HOPMAaTUBHBIMU MaTepUaiaMu




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun . KOHTPOJIA
Moayas (pa3aen) yueOHOI Ha"MeHOBamfe TeM satstun Cemectp | O0bem, u.| Baibl Hurepakrus, (HaMMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
Tema 1 OcnoBbll JIek 1.1.061mme BOmpoCckl METPOJIOTHH B 8 4 2 CobecenoBanue
HaHomeTrpojoruu |JIab HAaHOTEXHOJIOTHSIX 4 Otyet no
Cp 8 imabopaTopHOH
pabote
Jlex 1.2 HanpaBnenwus paboT B o0nactu 8 4 CobecenoBanue
Jlab HaHOMETPOJIOTUH 4 Otyet no
Cp 5 imabopaTopHOH
pabote
Tema 2| Jlex 2.1. O06mue BONpoCk! CTaHAAPTH3ALNN B 8 4 2 CobecenoBanne
Cranpaptuzanus | JIao HAHOTEXHOJIOTHSIX 4 Otuer o
00BEKTOB cCp 8 mabopaTopHOi
pa3MepaMu MopsiIKal pabote
HaHOMETpa Jlex 2.2. CranmapTHu3aius METO/I0B 8 4 2 CoOecenoBanue
J1ab KaTUOPOBKU U U3MEPEHUN 4 OrtueT 1o
Cp 8 mabopaTtopHOit
abore
Jlex 2.3 CranmapTuzanus TEXHOJIOTHIECKUX 8 4 CobecenoBanue
JIab IPOIIECCOB 4 Ortuer o
Cp 5 lmaGopaTopHOH
abore
Jlex 2.4 CranapTu3ais napaMmeTpoB 8 6 CobecenoBanue
JIab MaTepuaioB U 00BEKTOB HAHOTEXHOIOTHH 6 Otuer o
Cp 5 mabopaTopHOH

pabote




®opMbl TEKYLEro

Bun . KOHTPOJIA
Moayas (pa3aen) yueOHOI Ha"MeHOBamfe TeM satstun Cemectp | O0bem, u.| baibl Hurepakrus, (HamMeHOBaHUe
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2.5. IlunoTHBIE POCCUNCKUE CTAHIAPTHI B 8 4 2 CobecenoBanue
JIab 00JaCcTH HAHOTEXHOJIOTUU 4 Oruer 1o
Cp 5 lmabopaTopHOH
pabote
Tema 3 IlpaBoBeie |Jlek 3.1 JIOKyMEHTBI periaMeHTUPYIOIIHE 8 4 CobecenoBanue
OCHOBBI U cucTeMHbI |JIab MIPOBEJICHUE CePTHPUKAIIUU U IKCIICPTU3IBI 4 Otyet no
cranpaptuzamuu u | Cp MaTepuasoB, U3JIEIHMA 5 mabopatopHoit
cepTU(HUKAINH B pabote
HAaHOMETPOJIOTUHU
Tewma 4 Dkcneprusa | JIek 4.1 Buasl sKkcriepTU3bl MaTEpUAIIOB 8 4 2 CobecenoBanue
MaTepuasoB JIa0 4 Oruer no
Cp 5 imabopaTopHOI
pabote
Jlex 4.2 MeToauKku 3KCIepTU3bl MaTepUaioB 8 4 CobecenoBanue
JIa0 4 Otuet no
Cp 5 imabopaTopHOI
pabote
[TonroroBka k 3agery | Cp 8 13
Uroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Mpu peanusanuu y4eOHOW MMCHMILTMHBI HCIOJB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbBIC
TEXHOJIOTHUH:

TexHo0THS TPaIUIIMOHHOTO O0YUEHHSI — MpeyIaracT TPAIUIIMOHHYIO ITOCIEI0BATEILHOCTD
U3y4eHHsI HOBOT'O MaTepHara.

WNudopmanoHHbIe TEXHOIOTUH — MPEIIAraloT HCIIOJIb30BaHHE KOMITHIOTEPA.

WHTepakTHBHBIC TEXHOJIOTHH — MPEIJIaraloT IUAIOroBoe OO0ydYeHHe, B XO0Jie KOTOPOTO
OCYILIECTBIISICTCS  B3aMMOJICHCTBUE MEXAY CTYACHTOM W TMpPENoJaBaTelieM, MEXIy CaMUMH
CTYJICHTaMH.

Bo Bcex Temax HCIOJIb3YIOTCSI MHTEPAaKTUBHAS M MH(pOpMaIMoHHas TeXHOIOTus (B Gpopme
JICKIIUHU 6GCGIUJI C UCIIOJI30BAHUCM IIPC3CHTALIUN )I/I TpagulIMOHHAA TCXHOJIOIUA

6. MeToguyeckue yKkasaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

[lenu, mocTaBieHHbIE NIPYU U3YYEHUHU Kypca, JOCTUTAIOTCS 3a CYET KOMIUIEKCHOTO MOJAX0/a K
OOYyYEHHIO CTYJIEHTOB, OCHOBAaHHOI'O HAa COYETAaHUU TEOPETHYECKOIo Kypca, IPaKTHUECKUX
3aHATUH, JTAOOPATOPHBIX 3aHATHI U CAMOCTOSTEILHOM MMO3HABATEILHON JESITEIbHOCTH CTYICHTOB.

W3ydyeHne TEOpPEeTUYECKOTO Kypca NPOBOAMUTCA B CIELUAIU3UPOBAHHBIX JIEKIIMOHHBIX
ayIUTOPUSAX C MCIOJBb30BAaHUEM BUJICOTEXHHMKH, MO3BOJISIOLIECH TPAHCIMPOBATH YEPE3 MOHUTOP
PUCYHKH, CXEMBI, MOJIEJIN, KOTOPBIE B 3HAUYUTEIIbHOM CTENEHU O0JIETYal0T IOHUMAaHKUE Kypca.

NuauBuyanbHas caMOCTOATENIbHAS I03HABATENbHAS AESITENbHOCTh CTYACHTOB 3aKIIFOUAETCS
B Moa0Ope JauTepaTypbl IO paszienaM Kypca M ee u3ydeHuH. l[Ipm 3TOM mperycMOTpEHbI
WHJUBU]lyaJIbHbIE M TPYNIOBBIE KOHCYJIbTAMU [0 M3Y4aeMbIM pazzenam Kypca. B pesynbrare
U3yYeHHs JTAaHHON TUCIMIUIMHBI CTYJCHTHI JJOJDKHBI TPUOPECTH 3HAHUS, YMEHHUS M ONPEICIICHHBIHN
OTIBIT, HEOOXOAUMBIE JUIs OyNyIIel HHKEHEPHOU eI TeIbHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kox xonTposmpyemoii

HaumeHnoBanue
Cemectp KOMIleTeHIHHU (WIH ee
OIIEHOYHOI0 CpeICTBA
4acTu)
8 I1K-3 Bomnpocsr s cobecenoBanus:

Tema 2 Bompock ¢ 1-9
tema 3 Bonpocsl ¢ 1-7
tema 1 Bompocs ¢ 1-4
teMa 4 Bonpocsl ¢ 1-7
Tect: Bompocsr 1-100

7.2. TunoBble 3aJaHUS] MJIU HHbIE MAaTepUAJIbl, He00X0AMMBbIe VISl TeKYIero KOHTPOJIsi

7.2.1. CobGecenoBanue

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tema 1 OcHOBBI HAHOMETPOJIOTHH

Bonpocsl 111 mpopadoTkn

1. OcuHoBHbIe TPOOIEMBI COBPEMEHHOM METPOJIOTUU B HAHOMETPOBOM JIHAINa30He

2. [Ipobnema peanuzanuu JMHEHHOM 1IKaJIbl B HAHOMETPOBOM U MPUJIETAIOLIEM K HEMY AMANa30Hax
3. OcHOBHbBIE HAHOMETPOJIOTHYECKHE TEPMHUHBI M ONIpeieieHNs (HEeOopeaeIeHHOCTh, CTAaHIapT
HEONPEIETICHHOCTH, OLIEHKAa HEONPEEICHHOCTH 110 Ty A, 1o Tuny B, cymmapHasi ctangapTHast
HEOTpeAeNeHHOCTh, PACHINPEHHAs! HEONIPEAETEHHOCTh, KO3 PHUIIMEHT 0XBaTa)

4. OnieHKa HEOPENETEHHOCTH KaTMOPOBKU MEP MAJIOH JJIMHBI ONTHYECKUM JIa3€PHBIM METOJIOM

Kpurepun ouenku:

- OLICHKA «3aYTEHOY» BBICTABISAETCA CTYACHTY, €CIIU CTYIAEHT AAJI ITOJIHBIE UCYEPIIBIBAIOIINE OTBETHI
Ha 4 BOIpoca UM €CJIU CTYAEHT JaJl MOJIHbIE NCUEPIIBIBAIOLINE OTBETHI HAa 3 BOIIPOCA WJIM OTBETUII
Ha TPH WIM YEThIpe BOIpPOca ¢ HEOOIbIIMMHU 3aMeUaHUsIMU (HE CYIIECTBEHHBIMHU 3aMEeUaHHUsIMHU);

- OIICHKA «HE 3aYTEHOY» BBICTABJISAETCS CTYIEHTY, €CIIM CTYACHT JaJl IIOJIHBIN UCYEPIBIBAIOIINM
OTBET TOJIBKO Ha OJWH WJIX J1Ba BOIIPOCA.

Tema 2 CranpapTuszanys 00bEKTOB C pa3MepaMHu NOPsiAKa HAHOMeETPa

Bonpocs! 1151 npopa6oTku

1. 'ocymapcTBeHHas cucTteMa CTaHJapTU3ALMH

2. Kareropuu u BUIbl CTaHIAPTOB

3. Jlst yero pa3paboTaHa cucTeMa CTaHAapTH3aMK U KaKOBBI €€ OCHOBHBIC 3a/1a4n?

4. Kakue CymecTBYIOT BBl CTaHIAPTOB M KakoBa 3(()EKTHUBHOCTh MX NPUMEHEHHS BO BCEX
oTpacix xo3sicrea?

5. Uto BKiIIOYAET B ceOs pazpaboTKa, MPOEKTUPOBAHNE U KOHCTPYUPOBAHNUE HOBBIX U3ACIUN?

6. Kakue rmaBHble 3amaud M (QYHKIUM MEXKIyHApOJIHOW craHaapTusauuu, [occrannmapra PO,
OTpacJIeBbIX CTAaHAAPTOB U CTAaHAAPTOB MPEANPUATHS?

7. Uto BKJIIOYAET B ceOs erHas cucteMa KOHCTpyKTopckoi fokymenTarmu (ECK/I)?

8. Kakume 3amaum pemiaer cuctema TexXHoJormueckoil moarotoBku mnpoussozactBa (ECTIII) u
kakoBa ee cBiI3b ¢ ECK]I?

9. Yro sBisieTcst 00beKTaMH CTaHapTU3AIMK I'OCYAapCTBEHHOM cCTeMbI 00ecTieueHusl N3MEepeHu i
remy?

Kpurepun onenkn:



- OICHKaA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM CTYACHT AaJl IIOJHBIC UCUCPIILIBAOIINEC OTBCTHI
Ha 4 BOIIpOCa U1K €CIIU CTYACHT JaJl IMOJIHBIC HCUYCPIIBIBAIOIINME OTBCTHI HA 3 BOIIpOCa NI OTBCTUII
Ha TpU WJIM YCTBIPE BOIIPOCA C HEOOIBIINMH 3aMEUaHUSIMHU (He CYIICCTBCHHBIMHA 3aMe‘-IaHI/I5IMI/I);

- OICHKa «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT a1 ITOJTHBIN I/IC‘{epHBIBaIOH_[I/Iﬁ
OTBCT TOJILKO HAa OIMH WUJIK ABAa BOIIPOCA.

Tema 3 IIpaBoBbie OCHOBBI M CHCTEMbI CTAHAAPTU3ALMHU U cepTHGHUKALNHU B
HAHOMETPOJIOTHH
Bonpocs! 1J1s1 npopa6oTku

1.  C kakoii Henbio OCYIECTBISETCS cepTU(PUKALUS HAHOIPOTYKIUHU?

2.  Kakwue opranuzanuu peryaupyroT Iporeccsl cepruduxanmm?

3. Kakwue opransl 00pa3yrT rocy1apCTBEHHYIO CUCTEMY cepTuukanuu B PD?

4.  Ha cooTBeTCTBHE KaKUM JIOKyMEHTAaM IIPOU3BOIUTCS CepTU(HUKAILIUSA HAHOTIPOIYKIINHU?
5. Kakum oOpa3om ocymiecTBiseTCs aTTecTalus IPOU3BOJICTB CEPTUDULIUPYEMO
HaHOIIPOYKIIUU?

6.  Kakwue Buabl cepTuduKaluy Bbl 3HAa€TE U 4YeM UX paszauune?

7. Kaxue BHIBI JOKYMEHTAIMH BKIIIOYEHBI B nH(GopMannoHHbIi Gonx 'occrannapra PO?

Kpurepun onenku:

- OLICHKA «3a4TE€HO» BBICTABISAETCS CTYJCHTY, €CJIU CTYAEHT J1ajl [OJHbIE HCUEPIIBIBAIOIINE OTBETHI
Ha 4 BOIpoca UJIM €CJIM CTYAEHT JaJl [TOJIHbIE UCUEPIIBIBAIOLINE OTBETHI HAa 3 BOIIPOCA WJIM OTBETUII
Ha TPU WM YEThIpe BOIPOCca ¢ HEOOIbIINMH 3aMEeYaHUSIMHU (HE CYIIECTBEHHBIMU 3aMEYaHUSIMU);

- OLIEHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYJAEHTY, €CJIU CTYJEHT J1ajl IOJIHbII HCUepIIbIBAIOLIUI
OTBET TOJIKO Ha OJIMH MJIM JIBA BOIIpOCA.

Tema 4 JkcnepTusa MaTepuaioB

Bonpocs! 1151 npopa6oTku

1. Okcneprtusa. OnpeneneHus U ee BUIbI

2. Bujpl skcriepTU3bl

3. DKCepTHOE 3aKJII0UEHNE

4. DkcnepTr3a MaTEpPUAJIOB, BEIIECTB U U3/ICNIUN U3 HUX BKJIFOYAET B CE0S SKCIIEPTHU3Y:
I'CM u HedrenpoaykToB

XUMHUYECKYIO

MaTEPHUATIOBETUECKYIO

BOJIOKHHUCTBIX MaTepUajoB

JIAKOKPACOYHBIX MATEPHAIIOB U MIOKPBITHI

W3JIeUH U3 TOJTMMEPHBIX MaTepuaoB

5. He3zaBucnuMas MaTepuanoBe1decKas IKCIepTru3a

6. MarepuanoBegueckas SKCIepTH3a BKIFOYAET B COST IKCIIEPTU3Y:
HapKOTUYECKUX U IICUXOTPOIHBIX BEIIECTB
JaKOKPACOYHbIX MOKPBITUN U MaTepHalloB

METAJIJIOB U CIIABOB

BOJIOKHHUCTBIX MaTepuaoB (TEKCTHIIbHBIE MaTepHAJIbI)
crekina ((apdopa, pasHca, KepaMUKH)

[OJIMMEPHBIX BEIECTB ¥ MaTepHallOB

nap(rOMepHBIX 1 KOCMETHYECKHX CPE/CTB

7. DKcnepTU3a onpeaesseT 3aBUCUMOCTb CTPYKTYPBI M COCTaBa MaTepualia oT JeHCTBHUS CaMbIX
pa3IMYHBIX IO CBOEH MPUPOJE 3aKOHOMEPHOCTEN:

- TE€OJIOTHYECKUX

- ($uU3NIECKUX

- XUMHUYECKHX

o000 0

VVVVVVYVY



Kpurepun onenkn:

- OLICHKA «3a4TE€HO» BBICTABIAETCS CTYJEHTY, €CJIM CTYAEHT J1aJl IOJHbIE HCUEPIIBIBAOLINE OTBETHI
Ha 4 BOIIpOCa UJIK €CJIU CTYACHT JaJI IMOJIHBIC HCUCPIIBIBAIOIINUC OTBCTLI HA 3 BOIIpOCa UJIK OTBCTUJL
Ha TPU WM YEThIpE BOIIPOCA ¢ HEOOIBIINMU 3aMEYaHUSIMHU (HE CYIIECTBEHHBIMU 3aMEYaHUSIMHU);

- OICHKa «HC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT JaJjl MMOJTHBIHN I/IC‘-ICpHBIBaIOH_II/Iﬁ
OTBET TOJIBKO Ha OJIMH WJIM JIBA BOIIPOCA.

* 7.2.2. KoMIJIEKT 0TYETOB 10 J1a0opaTOpHbLIM padoTaM
JlabopaTopnasi padora Nel «3HaKOMCTBO ¢ 001IePOCCHIICKMMH KJIaccH(pukaTopamm»

®opma oTuyera no JadoparopHoii padore Nel

Tema mabopaTopHOit pabOTHI

Llenb paboTHI:

[TpuOops! ¥ MPUHAATIEKHOCTH:

Howmep 3amanust mosrydeHHOTO OT MPEnojaBaTest

Brimonnenue paboThi:

1. Hcnome3ys cOOTBETCTBYIOIIME  Kimaccudukarop, pacmudpyidte HHPOpPMAIHIO,
3aJI0’KEHHYIO B K)KJIOM IMYHKTE 3a7aHusl. Pe3ynpTaThl 3anuimTe B TA0IHUILY.

2. OnummTe CTPYKTYPY KaKJI0ro KiaccupuKaTopa.

Ne papuanTa
3agano Nudopmanus

3. CocraBUTh CTPYKTYpPHYIO CXE€MY B3aMMOCBSI3M M B3aMMOIOJYMHEHUS] OPTraHOB
I'occranmapra

4. Cnenaiite BBIBOJIBI IO paboTe

[ToaroToBUTHCSA OTBEYATh HA KOHTPOJIBHEIE BOTIPOCHI 11O paboTe

JlabopaTopnas padora Ne2 «I'paduueckasi 00padboTKa pe3yIbTaTOB
IKCNEPUMEHTAIBHBIX JAHHBIX))

dopma oTueTa nmo JadopaTopHoii padore Ne2
Tema nabopatopHoii paboThI
[lens paboThI:
[TpuGops! ¥ MPUHAICKHOCTH:

Brinmonnenue paboTh:
|. ONPEJEJEHHUE MMAPAMETPA k B ®YHKIIMOHAJIBHON 3ABUCUMOCTH
y = kx

Ne j 1 ' |
OIThITa
Hsmep

€HHBIN
napame
P
X
y




[Toctpoiite rpaduk 3aBHCUMOCTH y(x), YUUTBIBasi, YTO HEOOXOAMMO IIPOBECTH HAWIIYUIIYIO
IPAMYIO

[To hopmynam METOIUYKH PACCUUTHIBACTCS MOTPEIIHOCTh

3anuCchIBACTCsl OKOHYATEIIbHBIN PE3YJIbTaT B BUJE:

k=(k)*o,

Il. ONPEAEJEHHUE TAPAMETPOB a M b B ®YHKIHOHAJLHON
3ABUCUMOCTH Yy = a+bx

[Toctpoiite rpaduk 3aBHCUMOCTH y(x), YUUTBIBas, YTO HEOOXOAMMO IIPOBECTU HAWIIYUIIYIO
PSAMYIO

[To rpadbuky u mo dopmyiae METOIUYKH OIpPENCIUTe MapamMeTpbl a M D, a Takke HuX
HOTPEIIHOCTH

3anuceIBaeTCsl OKOHYATEIbHBIN PE3yJbTaT B BUJIE:

Crenatb BbIBOIBI IO paboOTE

Jladoparopnasi padora Ne3 «I'paduyeckasi 00padoTka pe3yabTaTOB HCCIAET0BAHUSA
BOJIbTAMIIEPHOM XapaKTePUCTUKHU 00pa3na»

®opma oTuera 1o JadoparopHoii padore Ne3
Tema mabopaTopHOil pabOTHI
L{enb paboTh:
OGopynoBaHue:
Cxema yCTaHOBKH:

R
()
] @
| —
Obpasen
Pacuetnbie popMybl:
Brinmonnenue paboThr:
No
/11 0 1 2 3 4 5
Hsmep
eHHas
BEJINY
MHa
I, mA
U,B




[Toctpouts rpaduk 3aBucumoctu U (I )

ITo rpapuky m mno TabiaMmue pe3yabTaToB dSKcnepumeHnTa i ypasHenus U =U, +RI

HaXoasiaTCsa BEIIMYHUHBI <U 0> n <R> , 110 (bOpMy.]'IaM MCTOANYKH ONPEACTIAIOT UX IMOIPEIIHOCTH

[To pe3ynbraTam 1abopaTopHOU PabOTHI CACTIATH BBIBOIBI.

JlabopaTopHas padora Ned «O6padoTKa IKCNIEPUMEHTATbHBIX TAHHBIX METO0M
HAUMeHbIINX KBA/IPATOB»

dopMma oT4eTa 1o JabopaTopHoii padore Ned
Tema naboparopHoii paboThI
I{ens paboThI:
OGopynoBanue:
Pacuetnbie popmyIbl:
Brinonnenue paboThi:
DKCTEpUMEHTAIBHO U3MEPSIOTCS BeIMUnHbl X u Y. [1o pe3ynbpraram M3MEepeHUud CTPOUTCS

Tabiuma

Ne j i ' |
OITbITa
H3zmep

CHHBIN
napame
P
X
y

HaXO)II/ITCSI Hanui1y4dmec 3HAYCHUEC mapaMeTpa k AHAJIUTUYCCKUM METOJO0M.
Jns onpeneneHus NOTPENIHOCTH, C KOTOPOW HaIEH napameTp <k>, MIPOU3BOJUTCS OLICHKA

pa3zbpoca 3KCIepUMEHTANIbHBIX JaHHBIX COINIACHO (POpMYyiie METOAUYKU
[To pesynbraTram gabopaTopHON pabOTHI ClieTaTh BHIBOJIBI.

JlabopaTopHas padora Ne5 «O6padoTka pe3y/ibTATOB HCCJIeI0BAHUS BOJIbTaMIIEPHOM
XapaKTePUCTHKH 00pa3la MeToA0M HAMMEHbIIHNX KBA/IPATOB »

®opma oTuyera no JadbopaTopHoii padore NeS
Tema mabopaTopHOl pabOTHI
[{enb paboTH:
OGopynoBaHue:
Cxema yCTaHOBKH:
Pacuetnbie popMybl:
Brinonnenue paboThl:

Ne
/1 0 1 2 3 4 5

Hsmep
CHHas
BEJINY
MHa

I, mA

U,B




[To 3HayeHHsIM, BHECEHHBIM B TaONHWIly, Ha MHWJUIMMETPOBOH Oymare MOCTPOUTH Trpaduk
3aBucumocT U (I ), YUUTBIBAsI, YTO HEOOXOAUMO MPOBECTH HAUTYUILYIO IPSIMYIO.

ITo Tabmuue pe3ynpTaToB 3KcrepumenTa Uit 3apucumoctd U =U ) + Rl HaliTh Hamnydiime
3HAUEHUSl HAYAJIBHOI'O HAIPSDKEHMSI UM COIPOTHBIICHUSA <U0> u <R> Jns storo HeoOXoauMo

BOCII0JIb30BaThCsl (hopMysiaMi METOUYKH

[To hopmynam METOMYKH ONPEACTUTH MOJIHYIO MOTPEIIHOCTh BenuunHbl R . Ilpu aTom Hano
Y4Y€CThb BCE BUBI IOTPEIIHOCTEN U UX BEIUYUHBL.

3anucarb OKOHYATEJIbHBIN pe3ysbTaTr B BUE:

Crenatb BbIBOIBI IO paboOTE
JlaGopaTopHas padora Ne6 «AHa/IU3 peajibHOr0 cepTU(PUKATA COOTBETCTBHS»

dopma oTuera no jadbopaTopHoii padore Ne6

1. IonyuuTs y npenoaaBarens Bapuant cepruduxara coorserctBus (CC).

2. Ilpoananu3upoBaTh BCE MO3UIMU CEPTH(PHUKATA COOTBETCTBHUS U OTBETUTH HA CIIEIYIOIINE
BOTIPOCHIL:

® B Kakoil cucreme BbIIaH cepTudurar?

IIPUBECTHU 3HAK (JIOTOTUIT) CUCTEMBI CEPTU(PHUKALINN;
Ha3BaTh OpraH Mo cepTU(UKAINH, BEIIABIINI CepTU(PHUKAT COOTBETCTBUS;
ykazatb cpok aeiictsus CC;
Ha KaKylo IpOAYKIIMIO BbIJaH cepTU(UKAT?
Ha3BaTh U3TOTOBUTEISI MPOTYKIIHH;
KaKUM HOPMATHBHBIM JOKYMEHTaM COOTBETCTBYET JaHHAsl MPOAYKIIHS?
Ha OCHOBaHUU KAKUX TOKyMEHTOB BbigaH CC?
yKa3aTh XapaKTep CUCTEMbI CePTU(PHUKAINY;
KaKyIo 11eJIb IpecieyeT JaHHbIl cepTudukar?

3. Ha ocHoBanuu ananmsa MO3UIIHI 3aJaHHOTO CC nammcartb BBIBO/J] O €I'0 'OJHOCTH.

Cooeporcanue omuema
HaumenoBanwe u 11e1b paboTHI.
Ananmuz CC (0TBETHI Ha MMOCTABJIEHHBIE BOTIPOCHI).
BriBoa o pabore.
OTBeTHI Ha KOHTPOJIBHBIE BOITPOCHI.
C,Z[CJ'IaTB BBIBOJIBI 110 paboTe

el N

JlabopaTopnasi pabora Ne7 «CocraB/ieHHe 3a8iBKH Ha NPOBeieHHe cepTHGUKALMHA H
3asiBKHM-EeK/JIapalMu, BLIOOP cXeMbl cepTHPUKaLum»

dopMma oTueTa 1o JjadbopaTopHoii padore Ne7
HaumeHnoBanue u 1eib paboThI.
Howmep ceprudukara cooTBeTCTBUS U 3asBKa HA MMPOBEJIEHUE CepTUHUKALINN
Onwucanue BHIOPAaHHOM MPOIYKLUU ISl IEKIapauu
3asBKa-JeKIapanns Ha NPOAYKIUIO
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.
CnenaTb BBIBOJIBI 11O paboTe



TpebdoBanusi kK 0popMIIeHNIO BCEX JIA00OPATOPHBIX padoT

TUTYABHBLINA JHUCT:
1. B BepxHem nose nucta (1o cepeiHe CTPOKH) YKa3bIBalOT MOJIHOE HAMMEHOBAaHHE y4eOHOTO
3aBe/ieHUs U Kadeapbl, Ha KOTOPOU BBITIONHSIIACH JaHHAs padoTa.
2. B cpennem moinie ykasbiBaeTcs JiabopaTopHas paboTa, W HIDKEe ee Ha3zBaHue. Hazpanue
nabopaTopHOI pabOTHI MPUBOAUTCS O€3 CIIOBA TEMA U B KaBBIYKH HE 3aKITIOYACTCA.
3. Janee Omke K IpaBOMY Kparo THUTYJIBHOTO JIMCTA YKA3bIBAIOT (DAMUITUIO, HHUIIMATIBI, KYpC
U TPYIIY YYamlerocs, BHIMOIHUBIIETO PaboTy.
4. B HuxHeM mosie nMcTa yKa3plBaeTCs MECTO BBIMOJIHEHHs pabOThl U roj ee HamucaHus (0e3
CJIOBA 200).

OO6pa3zerr HaNMCaHUs TUTYJIBHOTO JINCTA JJA0OPAaTOPHOH PabOTHI (CM. HUXKE)

Llenn Da6OTI>I, O6ODVI[OB8.HI/IC 1 MaTCpUAJIbl HOJIKHBI OTPAKATh TEMY J'Ia60paT0pH0ﬁ pa6OTLI,
a TAKXKXC KOHKPCTHBIC 3aaayu, IMOCTABJICHHLIC CTYACHTY Ha MNCEPHUOA BLIIIOJIHCHUA pa6OTI)I. IIo
O6’L€My HX OIIMCAHHUC COCTABJIACT OT HCCKOJIBKUX CTPOK 0 0,5 CTpaHHULbI.

OKCIIEpUMEHTAIIBHBIC  Pe3yNbTaThl. B 3TOM pasnene TpPUBOAATCS HEMOCPEIACTBEHHO
pe3yIabTAThI, MOJTYYCHHBIE B X0/1€ IPOBEICHUS JTaOOPaTOPHBIX padoT.
Otuer o naboparopHoit pabore opopmiiseTcs B TETPaIu A J1abopaTOPHBIX padoT.




MMHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHU ST POCCUUCKOU
OEJIEPALIN
(enepapHOE roCyJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

Kadenpa «HaHoTeXHOIOTHH, MaTEPHATIOBEICHNE U MEXAHUKA)»

JlaGopaTtopHast pabora 1

ONPEAEJIEHUE MOAYJIsA IOHI'A OBPA3LA PA3JIMMHBIMU METOJAMMU
OBPABOTKH PE3YJIbTATOB U3MEPEHUI

Brinmosanuia:
Cmyoenm 2p. MTM6-2001
Heanos U.

Toapartu 2020




Kpurepun onenkn:

- OLICHKA «3aYTEHO» BBICTABIISICTCS] CTYJCHTY, €CIIU JJabopaTOpHasi padoTa BBIIMOJIHEHA, OTYET
1o 1abopatopHoit pabote oopMmIIeH, TaHbI OTBETHI HA KOHTPOJIbHEIE BOIIPOCHI,

- OIICHKA «HE 3a4TE€HO» BBICTABIISICTCS CTYACHTY, €CIIH JJabopaTopHasi paboTa HEBBITIOJIHECHA
wim He o(opMIIeH OT4eT 1O JabopaTopHOil paboTe WM HE JaHbl OTBEThHI HA KOHTPOJBHBIC
BOIIPOCHI.

Kpurepun oueHku npu codece10BaHUM 10 J1a00OpaTOPHOI padore:

CobGecenoBanue mpu | Hammuue «3a4TE€HO»  TIO | BBICTABIISIETCS CTYJIICHTY,
3aIuTe MOJrOTOBJICHHOTO 7a0OpaTOPHOM | ecM  CTYZAEHT Jail TOJIHBIC
nabopaTopHOi OnmaHka st | pabote MCUEPIIBIBAIOIINE OTBETHI Ha
paboTHI BBITTOJTHEHUS 4 Bompoca WM €CIIU CTY/ACHT
nabopaTopHOI Jan MOJIHBIC
paboTsI MCUEPIBIBAIOIINE OTBETHl Ha

3 Bompoca WM OTBETHJI Ha
TPU WM 4YEThIPE BOIPOCA C
HEOOJBIINMHA 3aMEYaHUIMU

(1e CYIIECTBEHHBIMU
3aMCYAHMSIMHU );
«HE  3aYTCHO» | BBICTABISICTCS CTY/ICHTY,
110 €CJIM CTYHEHT JAaJl IIOJIHBIN
1a00paTOPHON | UCUEPIIBIBAFOIIU I OTBET
pabote TOJIBKO Ha OJWH WM JBa
BOIIpOCA.

* JIpuMepbl TECTOBBIX 3a]aHU

(bank TecToBBIX 3aaHui pazMeleH Ha O6pa3oBarenbHOM nopraie TI'Y umu B cucreme
anekTpoHHoro ooyuenus Moodle)

1. UTO HE OTHOCHUTCSI K OCHOBHBIM HAIlpaBIEHUSAM pa0dOT B 00JIACTU HAHOMETPOJIOTHH:
a) PaspaboTka pabouero stanoHa (yCTAaHOBKH BBICIIICH TOYHOCTH) Ha 6a3e mprubopoB
HAaHOMETPOBOTO JIMana3oHa ¢ HHTeP(HEPEHITMOHHBIMU U JJPYTUMH JaTYUKAMH TTePEMEIICHUH.
b) CoszmaHue cucTeMbl eIUHHUI] TSl UCTIOB30BAHUS B HAHOMETPOBOM JIHATIa30HE
C) Pas3paboTka KOMILJIeKca MapaMeTPHUSCKUX MEp JJIsl KaTHOPOBKH MPUOOPOB HAHOMETPOBOTO
JMarna3oHa, a TakxKe JUIsl epeayy pa3Mepa eIMHULIbI AJIMHBI B HAHOMETPOBOM JIMaNa3oHe
OT MEPBUYHOTO ATAJIOHA K paboueMy.
d) Paspabotka ['ocynapcTBeHHOI TOBEPOYHOI CXEMBI IS IIEpeiavun pa3MEPOB €INHHIIBI
JUTMHBI OT TOCYAaPCTBEHHOTO HCXOHOTO 3TAIOHA K Pa0OYMM CPECTBAM N3MEPEHUH.
e) Cosnanue LleHTpa HAHOMETPOJIIOTUH U HAHOJMATHOCTUKH
Ortger: b
2. Ba3ucHBIi ATaoOH eMHUIIBI JUTMHBI B HAHOMETPOBOM JIHana3oHe pa3paboTaH Ha
OCHOBE:
a) 30HI0BOI MUKPOCKOIIHH
b) PenrtrenoBckoii audpakroMeTpUn
c) JlazepHoii unTepdepomerpun
d) Ta3zoBoit xpomaTtorpaduu
OrtBer:a,b,c
3. Ha xakoMm meTojie He OCHOBaH 0a3MCHBIN ATAJIOH €IUHUIIBI JUIMHBI B HAHOMETPOBOM
JManasoHe:
a) 30HI0BOI MUKPOCKOITHH



b) PenrrenoBckoii qudpakromMeTpun

¢) JlasepHoii uaTEpHEpOMETPHUU

d) T'azoBoit xpomaTorpaduu

Ortger: d
4. UTo Ha3bIBaCTCS STAJIOHOM CPAaBHEHHS B HAHOMETPOJIOTHH?

a) TpexmepHas 1IaroBas JUHEHas Mepa, 00eCIIeYMBAIOIIas KATHOPOBKY U MOBEPKY
WU3MEPUTEIIBHBIX CUCTEM I10 TPEM KOOPJAMHATAM B JMANAa30HE JIMHEWHBIX Pa3MepOB
ot 1 uM u Gonee

b) CpencrBo uzmepenus, npegHasHauEHHOE Uil BOCIIPOU3BEICHUS (pru3ndecko
BEJIMUMHBI 33/IaHHOTO pa3Mepa

C) ®dusnyeckas BEIUYMHA, BXOAAIIAS B CHACTEMY BEJIHUUH U YCJIOBHO MPHHSTAS
HE3aBHCHUMOM OT APYTUX BETUYHUH 3TOU CUCTEMBI

Otser: a
5. Uto sBIsIeTCS STAJIOHOM CPaBHEHHsI B HAHOMETPOJIOTUH ?

a) JMHEeWHas Mepa, HOCUTEIb pa3Mepa — JuinHa BoJIHbI He-Ne jazepa

b) BenmuuHa GUKCHPOBAHHOTO pa3Mepa, KOTOPOH YCIOBHO MPHCBOCHO YHCIOBOE
3Ha4YCHHE, PAaBHOE CINHUIIC

C) ¢usnueckas BeIUYNHA, BXOAAIIAS B CHCTEMY BEIMYMH U YCIIOBHO MPHHSTAS

HE3aBHCUMOM OT APYIUX BEIUYUH 3TON CUCTEMBI
OtBert: a



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 8

Ne n/m Bomnpocsl k 3a4ety

1. OcHoBHBIE TIPOOJIEMBI COBPEMEHHON METPOJOrMM B HAHOMETPOBOM JIMANa3oHE
(mpobniema peanu3anyy JTUHEWHOH KAkl B HAHOMETPOBOM U MPHJICTAIOIIEM K HEMY
JMarma3oHax).

2. OCHOBHBIE HAaHOMETPOJIOTUYECKUE TEPMHUHBI U ONpeAeTeHUs (HEOoIpeaesIeHHOCTb,
CTaHZApT HEONPEIEICHHOCTH, OLICHKA HEONPEIEICHHOCTH II0 Thlly A, no tumny B,
CyMMapHasl CTaHJapTHas HEONPEICIIEHHOCTb, PACIIUPEHHAs HEONPEICIEHHOCTb,
KOd(QPHUIMEHT 0XBaTa)

3. OneHka HEOPENeNeHHOCTH KaTMOPOBKM MEp Majiod JJIMHBI ONTHYECKUM Ja3epHBIM
METOJIOM

4, Jlazepubiit MuUKponHTEpDEepoMeTp st abCOIFOTHON KaTMOPOBKY MEP MaJIOW JJIMHBI

S. Me:xnyHaponsble candyeHus. Opranusanys MeXIyHapOJHbIX CIMYECHUN.

6. MeTto/ yBenuueHHst UHTEPPEPOMETPUUECKON YYBCTBUTEIbHOCTH U3MEPEHUM

7. KannOpoBka aTOMHO-CHJIOBOI'O MUKPOCKOIIA IO MepaM MaJjloi JUTMHbI

8. CrangapTu3anys METoJ10B KaTMOPOBKU U U3MEPEHUN

9. CrangapTuzanys napaMeTpoB MaTepHaloB U 0ObEKTOB HAHOTEXHOJIOTUU

10. ITunoTHbIE poccHiickre CTaHIapThl B 00JIACTH HAHOTEXHOJIOTHH

11. Uto Takoe moBepoyHas cxema IS 4Yero oHa mpeaHaszHaueHa? Kakue CymiecTBYIOT
BH/JIbI IOBEPOYHBIX CXEM?

12. Uro Takoe mMOBEpKa CpPEICTB H3MEpPEHUH, M KakuMU CHOCOOAMM OHAa MOXKET
MIPOBOJIUTHCS?

13. Jlnst 4ero WCHoNb3YIOTCA CTaHAapTHble oOpasmpl? Ha3zoBuTe MX METpPOJIOTHUYECKHE
XapaKTEPUCTHKH.

14. B yem cocToT HOpMaTUBHO-TIPABOBBIE ACHIEKTHI METPOJIOTHU?

15. CdhopmynupyiitTe ocHOBHbIE TpeOOBaHUS K METOAMKAM BBINOJHEHUsS HM3MepeHuid. B
YeM 3aKJIH0YaeTcsl KaTMOpOBKa CPECTB U3MEPEHU?

16. HazoBuTe OCHOBHBIE MPUHIMUIIBI TOCYJAPCTBEHHBIX MCIBITAHUN CPEACTB M3MEpPEHUIl.
HazoBuTe 0CHOBHBIE BU/IBI TIOBEPOK CPENICTB U3MEPEHUM.

17. [lepeuncnure OCHOBHBIE CTaHIAPTHI TOCYIAPCTBEHHOW CHUCTEMBI CTaHAAPTU3ALNH.
OOBsICHUTE OCHOBHBIE LIEJIM TOCYAAPCTBEHHOM CUCTEMBbI CTaHIapTU3ALIMH.

18. [lepeuncnure nenu M 3afgaud craHAapTuiauuu l[lepeuucnure OCHOBHBIE U 3aJauyd
I'occranmapra Poccun.

19. Urto npeacTasisieT co00il rocy1apCTBEHHBIN CTaHAApT?

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

Cemectp ®opma nposeeHUA Kputepun u HOpMBbI OLIEHKH
MPOMEKYTOYHOM
arTrecTaluu
8 3aueT (B yCTHOM «3a4TEHO» CryneHT mokasajl IOHUMaHHUE
dhopme) BOITpoOca (po6JiemMsr) u
XOpOIIUE 3HAHMS NPU OTBETE
Ha Hero. OTBET IIOJHBIM,




HCUYEPIBIBAIOIIU N

«He 3auTeHo» | CTYJCHT OTBETHJI Ha BOIPOCHI
c IrpyOBIMH OImuOKamMH,
MOKa3ajn IUIOXHWE 3HAHUS I10
BOIPOCAM K3aMEHATOpa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yuedHoe

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBok) I'ox n3panus ounodaunorexe /
n/n MeToinYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Omenpsaiok I'. ., T'yneBckas B. B. | CyneOHas sxcriepTr3a BEIecTs, VYuyeOHOe mocodue 2020 OBC
MaTEpUaJIOB U U3JIEIHUH U3 HUX «Jlanby
2 | Mapycuna M. 4. Mertponoruueckoe odecrieyeHrne VY4eOHoe nocobue 2020 OBbC
M3MEpEeHUi, UCTIBITAHUN U KOHTPOJIS «Jlanb»
3 | Mapromun B.1., )Kadpes B.A., BBenenne B HAHOTEXHOJIOTHIO VYueOHuk 2022 9bC
JlykpsinoB I'.H., Tynuk B.A. «JIanby»
8.2. JlonosinuTeIbHAS JIMTEPATypa
KosuvecTBo B
Tun (yueOHuk, yaeoHoe .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) Ion u3nanus oudbamorexe /
n/n MeTOoanYEecCKoe mocoomne,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | B.H. Kpyrukos, C.A. HopmatuBHo-1paBoBO€ 0OecmedeHme 2015 OBC «Jlanb»
Kononoros, 0.M. nU3MepeHuit
30710TapeBCKUI
2 | B.J. CrapoBepos, HcTopus pa3BUTHS CTaHIApTU3AINH, VY4aebHOe mocobue 2012 3BC
N.VY. Aybakuposa METPOJIOTHH U MOATBEPKACHUS «IPRbooks
COOTBETCTBHS
3 | B.C. Kopotkos, Mertposorusi, CTaHIapTU3ALMS U YyeOHoe mocodue 2015 9BC
A.. Adonacos CepTHUKAIHSI IPRbooks
4 | B.H. Kaiinona [u zp.] ; mox Mertposnorusi, cTaHAapTH3anus 1 YuebHoe nmocobue 2015 9bC
pen B.H. KaiitnoBoit cepTuduKarms «JIaHby»



https://e.lanbook.com/book/205814
https://e.lanbook.com/book/205814
https://e.lanbook.com/book/205814
https://e.lanbook.com/book/190787
https://e.lanbook.com/book/190787
https://e.lanbook.com/book/190787

8.3. Ilepevyenb mpogeccnoHANBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CHPABOYHBIX
cucTeM
[I.Tonya Hanorexnomoruu. Hanomerposnoruss u cranmaptusanus [DIEKTPOHHBIM pecypc]
Ony06iMKoBaHO nikst 3 HOSIODSI, 2009 - 15:15 - Pexum JIOCTYTIA:
http://www.nanonewsnet.ru/blog/nikst/ptodua-nanotekhnologii-nanometrologiya-standartizatsiya

(URL: www.nicpv.ru)

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

KOHTpakT Nel653 ot 14.12.2018, cpok
JIeCTBHS — OECCPOYHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JeNCTBUS - OECCPOUHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JIeUCTBUSI — OECCPOUHO;

3 | Mathcad Education - University Edition | morosop Ne 469 ot 05.06.2020, cpok
Subscription (25 pack) JCHCTBUS — OECCPOUHO;

4 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-n0
30.06.2023 BKIIFOUHTEITEHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | NMPAaKTHYeCKHX U JIA00PATOPHBIX 3aHATHIA,
MOMeIIEeHUH VISl CAMOCTOATEIbHOMI

padoThl 00y4yaoummxcs (HoMep ayAUTOPHN)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

Komnbrotrepnsiii kiacc. Yuebnas ayautopus | CTONbl  yueHHYECKHE JBYXMECTHBIE

b

JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUIIA. | CTOJIBI Y4YEHHUYECKHUE, CTOII
YyeOnast ayautopuss i TPOBEACHMS | KOMIIBIOTEPHBIH, CTOI
3aHATHUM  CEeMHMHApCKOro Tuma. YyeOHas | MpenojaBaTelbCKHid, IIK ,JJOCKa

ayTUTOPHUsS IS TIPOBEJICHUS JTAOOPATOPHBIX | TPEXCEKIIMOHHAs ayAuTOpHAs (MeoBas),
1 paboT. YueOHas ayauTOpHsl AN KypCOBOTO | CTyJd  MPENoJaBaTeNIbCKUil,  MPOEKTOp
MPOCKTHPOBAHMS  (BBITIOJHEHHUS KYPCOBBIX | MYJIBTUMEIUWHBIN ,9KpaH IS MPOSKTOPA,
pabot). YueOHast ayuTOpus s IPOBEEHUS | TyMOa BhIKATHAs

IPYTIIOBBIX u WHIMBUTYTbHBIX
KOHCYNbTallMii YueOHas ayauTopus JUIs
MIPOBEJICHUS 3aHITHH TEKYIIET0 KOHTPOJS H
MIPOMEXYTOUHOM arrectaruu. E-214

JIaGoparopus Crospl  y4eHMUYECKHE IHCBMEHHBIE
2 | «Metogsl HCCIICIOBAHUS (bU3NYECKUX | CTyNbs-, JOCKa ayauTopHas (MeJoBas),
CBOWCTB NepcrneKTUBHBIX MatepuanoB» E-403 | cron IIPENOAABATEIIbCKUN, CTYII
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPaKkTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
MpernoaaBaTeNbCKUid, mKadbl 17151 y4eOHbBIX
nocoOwuii, maboparopusie ycranoBku, 1K,
MIPOEKTOP, FIKPaH, KOMMYTATop.
[Tomemenue 111 camocTosATeabHONU paboThl | CToJIbI Y4YEHHUYECKHUE, CTYJIbA
3 obOyuaroruxcs ['-401 yuennueckue, [IK ¢ BbIXOomOM B ceTh
WNHuTepHer
[Tomemenue st caMocToOATENbHONM paboThl | CTONBI-MAPTHl IBYXMECTHBIE, CTYJIbs, CTOJ
obyuatomuxcst J[-409 MPEIoaBaTeIbCKHIA-, CTYT
MpernojaBaTebCKUiA, MepeIBIKHAs TOCKa,
4 9KpaH, poIiieccop, IPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBIOTCPBI IJIA
CTYACHTOB C BBIXOJOM B CCTb HMHTCPHCT,
KOMIIBIOTCD ITPCIIOAaBaTCIIA.
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