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Pabouyto mporpammy coctaBui(u):
Houent, nonexr, A.¢.-m.H. ['perzyrnosa H.H.

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

(Oondicnocmy, yueroe 36anue, cmenetsb, amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent
[Ipodeccop, npodeccop, a.¢h.-m.H. Bukapuyk A.A.

(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 neiicTBus padoueii mporpaMMsbl AU CUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAJIOBEICHUE U MEXAHHKA)

(mpotokon 3acexanust Ne 1 ot «30» aBrycra 2019 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
KOHTpPOJIUpYyeMble Hmkaroper AOCTHAEHHH I[Inanupyemble pe3yJbTaThl
KOMMEeTEeHIUH KOMIETEHIHH o0y4eHuUs
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
[1K-5 roToBHOCTBIO - 3HaTh: OCHOBBI HAHOMETPOJOTUU
BBITMIOJHATH KOMILIEKCHBIE (MeToapl aHanmu3a W HCCIENOBAHUS
UCCIICIOBAaHUS U HAHOCTPYKTYD, crenupuKy
UCTBITAHUS TIPU U3YUCHUH OPUHSITBIX METOJOB M3MEpPEeHH B
MaTepUAaJIOB U U3JICITHH, HAaHOMETPOBOM JIMANIa30He)
BKIIIOYAsi CTAaH/IAPTHBIE U YMeTh: monydarb WHGOPMAIUIO O
cepTu(dUKaIMOHHBIC, MHUKPOYACTHUIAX U UX pa3Mepax
IPOILIECCOB UX Brnagerts: HaBbIKAMU paboThI
IIPOU3BOJICTBA, 00pabOTKU HOPMAaTUBHOM TOKyMEHTaluen
U MoJU(UKAIIUN
I1K-14 roToBHOCTBIO - 3nath: CTaHAapTU3aIUi0 O0BEKTOB C
UCIIOJIb30BATh pa3MepaMu MopsIKka HAaHOMETpa
TEXHUYECKHUE CPEJICTBA YMeTh:  COCTaBIATH  OKCIEPTHOE
M3MEPEHUS ¥ KOHTPOJIS, 3aKJTI0YEHUE o pe3ynbTaTtam
HE0OXOIUMBIC TIPH 7a00paTOPHOTO UCCIICAOBAHUS
CTaHJapPTHU3AIUU U Bnagers: crammapramMu W JApyruMu
ceprudukau HOPMAaTHUBHBIMH MaTepHalaMu
MaTepuasoB U Mpoleccax
WX MTOJTYICHUS,
UCTIBITATEIFHOTO U
MIPOU3BOJICTBEHHOTO
o0opyoBaHus




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYyILLEr0

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 7 4 2 CobecenoBanue
HaHomeTrpojoruu |JIab HAaHOTEXHOJIOTHSIX 4 Otyet no
Cp 10 imabopaTopHOH
pabote
Jlex 1.2 HanpaBnenwus paboT B o0nactu 7 4 CobecenoBanue
Jlab HaHOMETPOJIOTUH 4 Otyet no
Cp 5 imabopaTopHOH
pabote
Tema 2| Jlex 2.1. OOume BOIPOCHI CTaHAAPTU3ALIUU B 7 4 2 CobecenoBanue
Cranpgaptuzanus | JIab HAHOTEXHOJIOTUSAX 4 Otuer o
00BEKTOB cCp 10 mabopaTopHOi
pa3MepaMu MopsiIKal pabote
HaHOMETpa Jlex 2.2. CranmapTu3aiys METO/I0B 7 4 2 CobecenoBanue
J1ab KaTUOPOBKU U U3MEPEHUN 4 OrtueT 1o
Cp 10 mabopaTtopHOit
abore
Jlex 2.3 CranmapTuzanus TEXHOJIOTHIECKUX 7 4 CobecenoBanue
JIab IPOIIECCOB 4 Ortuer o
Cp 5 lmaGopaTopHOH
abore
Jlex 2.4 CranmapTuzaiys mapameTpoB 7 6 CobecenoBanue
JIab MaTepuaioB U 00BEKTOB HAHOTEXHOIOTHH 4 Otuer o
Cp 5 mabopaTopHOH

pabote




®opMbl TEKYILLEr0
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. Poccuiickue cTaHIapThl B 001aCTH 7 2 2 CobecenoBanue
JIab HaHOTEXHOJIOTHH 4 Otuer o
Cp 5 lmabopaTopHOH
pabote
Tema 3 IlpaBoBeie |Jlek 3.1 JIOKyMEHTBI periaMeHTUPYIOIIHE 7 2 CobecenoBanue
OCHOBBI M cucTeMsblI |JIab IpOBEICHUE CePTU(DUKALUN U IKCTICPTH3BI 2 Otuer o
cranpaptuzamuu u | Cp MaTepuasoB, U3JIEIHMA 5 mabopatopHoit
cepTU(HUKAINH B pabote
HAaHOMETPOJIOTUHU
Tewma 4 Dkcneprusa | JIek 4.1 Buasl sKkcriepTU3bl MaTEpUAIIOB 7 2 2 CobecenoBanue
MaTepuasoB JIa0 2 Oruer no
Cp 5 imabopaTopHOI
pabote
Jlex 4.2 MeTtoauky npoBeAEHHS KCIIEPTU3bI 7 2 CobecenoBanue
Jla6 MaTepHaoB 2 Otuet no
Cp 5 imabopaTopHOI
pabote
IlonroroBka k 3auery|Cp 7 15
Uroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Mpu peanusanuu y4eOHOW NUCIHMILIMHBI KCHOJB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIE
TEXHOJIOTHUH:

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

WNudopmanoHHbIe TEXHOIOTUH — MPEIIAraloT HCIIOJIb30BaHHE KOMITHIOTEPA.

WHTepakTHBHBIC TEXHOJIOTHH — MPEJIaraloT IUAIOroBoe OO0ydYeHHe, B XO0Je KOTOPOTO
OCYILIECTBIISICTCS  B3aMMOJICHCTBUE MEXAY CTYACHTOM W TMpPENoJaBaTelieM, MEXIy CaMUMH
CTYJICHTaMH.

Bo Bcex Temax HCIOJIb3YIOTCS HHTEPAKTHBHAS U MH(POPMALMOHHAs TeXHOJOorHs (B (hopme
JIEKIUU OeceIbl C UCTIOIh30BAHUEM MPE3CHTAIINH )Y TPATUITUOHHAS TEXHOIOTHSI

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 MCIOJIb30BAHUEM BHJICOTEXHHUKH, MO3BOJSIOIIECH TPAHCIMPOBATH UYEPE3 MOHUTOP
PUCYHKH, CXEMBI, MOJIEJIU, KOTOPbIE B 3HAYUTEIILHOM CTENEHU 00JIeryatoT NOHUMaHUEe Kypca.

NuauBuyanbHas caMOCTOATENIbHAS I03HABATENbHAS AESITENbHOCTh CTYACHTOB 3aKIIFOUAETCS
B Ioa0Ope JUTepaTypbl IO pa3jienamM Kypca U ee u3ydyeHuu. llpm 3TOM mpenycMoTpeHbl
WHJUBUlyaJIbHbIE M TPYINIOBbIE KOHCYJBTALMM [0 M3y4aeMbIM pa3fenam Kypca. B pesynbrare
U3yYeHHs JTAaHHON TUCIMIUIMHBI CTYJCHTHI JJOJDKHBI TPUOPECTH 3HAHUS, YMEHHUS M ONPEICIICHHBIHN
OTIBIT, HEOOXOAUMBIE JIJIs OyyIIel HHKEHEPHOU e TEIbHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii

HaumeHnoBanue
Cemectp KOMIleTeHIHHU (WIH ee
OIIEHOYHOI0 CpeICTBA
4acTu)
7 ITK-5 Borpocs! 11t cobecenoBanus:

Tema 2 Bompock ¢ 1-9

tema 3 Bonpocsl ¢ 1-7

Tect: Bompocsr 1-50

Bonpocer s 3auera NoNe 1-19
7 [1IK-14 Bormpocs! 1u1st cobeceoBanus:
tema 1 Bompocsl ¢ 1-4

Tema 4 Bompock ¢ 1-7

Tecr: Bompocer 51-100
Bormpocsr mist 3auera NoeNo 1-19

7.2. TunoBble 3aJaHUS] M1 HHbIE MAaTePUAJIbI, HEO0X0AMMBbIE /ISl TEKYIero KOHTPOJIsI

7.2.1. CobGecenoBanue

(HaumeHOBaHUE OYEHOUHO20 CPedCmea)

Tema 1 OcHOBBI HAHOMETPOJIOTHH

Bonpocsl 111 npopadoTkn

1. OcHoBHbIe TPOOIEMBI COBPEMEHHON METPOJIOTUU B HAHOMETPOBOM JIHAINa30HE

2. [Ipobnema peanuzanny JMHEWHOM 1IKaJIbl B HAHOMETPOBOM U IIPUJIETAIOIIEM K HEMY JHana3oHax
3. OcHOBHBIE HAHOMETPOJIOTHUECKHE TEPMUHBI M OTIpe/iesieHrs (Heope1eIeHHOCTh, CTaHIapT
HEONPEIETIEHHOCTH, OLIEHKa HEONPEEIICHHOCTH 10 TUMY A, 1o Tuny B, cymmapHasi ctangapTHast
HEOMpeAeNeHHOCTh, PACHINPEHHAsI HEOTIPEAENEHHOCTh, KOA(PDUIIUEHT 0XBaTa)

4. OnieHKa HEOTIPEACIIEHHOCTH KATMOPOBKY MEp MaJION JJIMHBI ONTHYECKUM JT1a3€PHBIM METOJIOM

Kpurepun ouenku:

- OILICHKA «3aYTEHOY» BBICTABISAETCA CTYACHTY, €CIIU CTYIAEHT AAJI ITOJIHbIE UCYEPIIBIBAIOIINE OTBETHI
Ha 4 BOIpoca UJIM €CJIU CTYAEHT JaJl MTOJIHbIE NCUEPIIBIBAIOIINE OTBETHI HA 3 BOIPOCA UJIM OTBETUI
Ha TPH WM YEThIpe BOIPOCca ¢ HEOOIbIINMU 3aMeYaHUSIMHU (HE CYIIIECTBEHHBIMHU 3aMEUaHHUSIMU);

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

Tema 2 CranpapTuszanys 00beKTOB € pa3MepaMHu NOPsiAKa HAHOMeTPa

Bonpocsl 1151 npopadoTku

1. 'ocynapcTBeHHas cucTteMa CTaHJapTU3ALMH

2. Kareropuu u BUIbl CTaHIAPTOB

3. Jlst yero pa3paboTaHa cucTeMa CTaHAapTH3AMK U KaKOBBI €€ OCHOBHBIC 3a/1a4n?

4. Kakue cymecTBYIOT BHJABI CTaHIAPTOB U KakoBa 3()(PEKTUBHOCTh WX MPUMEHEHHS BO BCEX
oTpacix xo3sicrea?

5. Yto BKiIIOYAET B ceOs pazpaboTKa, MPOEKTUPOBAHNE U KOHCTPYUPOBAHNUE HOBBIX U3AEIUN?

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

7. Uto BKJIIOYAET B ceOs eMHas crucTeMa KOHCTpYKTopckoit nokymenTanuu (ECKJL)?

8. Kakme 3amaum pemiaer cucrema TexHoJOTmueckod moarotoBku mpousBoiactBa (ECTIIIT) u
kakoBa ee cBiI3b ¢ ECKJI?



9. Yto siBnsieTcss 00BbEKTaMM CTaHAAPTU3ALUHU TOCYAAPCTBEHHOM CUCTEMbI 00eCTIeYeHUsI U3MEPEHU I

(TCU)?

Kpurepum ouenku:

- OICHKaA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM CTYACHT AaJl ITOJHBIC UCUCPIIBIBAOIINE OTBCThI
Ha 4 BOIpOCa UK €CII CTYJCHT JaJl MOJIHbIE HCUEPIIBIBAIOLINE OTBETHI HA 3 BOIIPOCA HIIM OTBETUI
Ha TpU WJIM YCTBIPE BOIIPOCa € HC6OJIBI_HI/IMI/I 3aMCHaHUusIMHU (He CYIICCTBCHHBIMHA SaMe‘-IaHI/ISIMI/I);

- OLICHKA «HE 3a4TEHO0» BBICTABIISETCS CTYACHTY, €CIIU CTYACHT JaJl MOJIHBIM HCYEePIbIBAIOIIHIA
OTBET TOJIBKO Ha OJIMH WJIM JIBa BOIIPOCA.

Tema 3 [IpaBoBble OCHOBBI H CHCTEMbI CTAHIAPTU3ALMU U cepTU(PUKAIIUM B
HAHOMETPOJIOTHHU

Bonpocsl 111 npopadoTkn

1 C KaKoif 1IebI0 OCYIIECTBISAETCS CepTH(UKALMS HAHOIPOTYKIUH?

2 Kaxkue opranuzamuu peryaupyroT Ipoiecchl cepTuduranumn?

3. Kakue opranbl 00pa3yioT rocy1apcTBEHHYIO CUCTEMY cepTh(uKanuu B PO?

4 Ha cootBeTcTBHE KaKUM JOKYMEHTaM ITPOU3BOAUTCS CEPTUPUKALIMS HAHOPOTYKIIHH?
5 Kakum 006pa3oM ocyIiecTBIsSeTCS aTTecTalus IPOU3BOCTB CePTUHUIIUPYEMO

HaHOIPOYKIIUU?
6.  Kaxue Buabl cepTudUKaMM Bbl 3Ha€TE U YEM UX pazauuue?
7. Kaxue BHIBI JOKYMEHTAIMH BKIIIOYEHBI B HH(popMannoHHbIi Gonx 'occrannapra PO?

Kpurepun ouenku:

- OLIEHKA «3a4TEHO» BBICTABIISIETCA CTYIEHTY, €CJIM CTYIEHT J1ajl MIOJIHbIE UCUEPIBIBAIOINE OTBETHI
Ha 4 BOIpOca UJIM €CJIM CTYAEHT JaJl [TOJIHbIE HCUEPIIBIBAIOLINE OTBETHI HA 3 BOIPOCA WJIK OTBETUI
Ha TPH WIM YEThIpe BOIpPOCca ¢ HEOOIbIINMU 3aMeYaHUSIMHU (HE CYIIIECTBEHHBIMHU 3aMEYaHHUSIMU);

- OIICHKA «HE 3aYTEHOY» BBICTABJISAETCSA CTYIEHTY, €CIIM CTYACHT JaJl IIOJIHBIN UCYEPIIBIBAIOIINM
OTBET TOJIBKO Ha OJWH WJIX J[Ba BOIIPOCA.

Tema 4 JxcnepTusa MaTepuaioB
Bonpocsl 15 npopadoTku
1. Okcneprtusa. OnpeneneHus U ee BUIbI
2. Komy paszpemiaercs mpoBoauTh dKcriepTusy? Kakue pazpemurenbHble JOKYMEHTbl Ha/l0 UMEThH?
[Tepeuncnure npuMepsl OpraHu3aluil, UMEIOIUX pa3pelIeHUE Ha IPOBEIECHUE
MaTepHAIOBEIYECKOM IKCIIEPTU3BI.
3. OkcnepTHOe 3akiatoueHue. HazHaueHue TOKyMeHTa, OCHOBHbIE 00s13aTeNbHbIE pa3/ieibl, KOTOpbIe
JIOJKHO COJIepKaTh JH000€ dKCIepTHOE 3aKiatodeHne. KeM noanuceiBaeTcst 1 BbIIAETCS.
4. DkcriepTH3a MaTepHAIOB, BEIIECTB M U3JIEIUN U3 HUX BKIIIOYAET B ce0sl IKCIEPTHU3Y:
I'CM u HedTenpoayKTOB
XUMHYECKYIO
MaTepHaIOBETYECKYIO
BOJIOKHHUCTBIX MaTepUaloOB
JIAKOKPACOYHBIX MATEPHAIIOB U MOKPBITUI
U3JIEeIUH U3 IOJIMMEPHBIX MaTepUaoB
B kakux ciaydasx MaTepHuagoBeT4eCKyI0 SKCIIEPTU3Y IKCIEPTHBIE KOMIIAHUU BBIICISIOT
OTJIeNbHBIM IyHKTOM? B 4eM, B TakoM cityudae, oHa 3akitouaercs? 11o kakoMy npuHIuny 31ech
IIPOU3OIILIO JieJIeHue?
5. He3zaBucnuMmas maTepuanoBedeckas SKCIepTu3a. B uem ee CylHOCTb U B KAKUX CIy4asX OHa
puMeHseTcs?
6. MarepuanoBeayeckas SKCIepTHU3a BKIIOYAET B ce0sI IKCIIEPTU3Y:
> HapKOTUYECKUX U IICUXOTPOIHBIX BEILECTB
> JIAKOKPACOYHBIX IMOKPBITUN U MaTepHaJIOB

oooooo



METAJUIOB U CILUIaBOB

BOJIOKHHCTBIX MaTE€PUAIOB (TEKCTHIIbHBIC MAaTEPHAIIbI)

crexna (dhapdopa, pasHca, KepaMUKH)

MOJIMMEPHBIX BEIIECTB M MaTEPUAIIOB

nap(prOMEpHBIX H KOCMETHYECKUX CPEICTB.

[Tepeuncnure BO3MOKHBIE TEXHUYECKHE CPEICTBA U3MEPEHUS M KOHTPOJIS,, HEOOXOJMMBIC ITPH
HPOBEJICHUY KaXKIOTO U3 IEPEUHUCIICHHBIX HAIIPABICHUI MaTEPUATIOBEIUCCKON KCIICPTH3HI.

7. DKcnepTU3a OnpeaeliseT 3aBUCUMOCTh CTPYKTYPBI M COCTaBa MaTepralia OT JICHCTBHSI CaMbIX
Pa3IUYHBIX IO CBOCH MPUPOJIE 3aKOHOMEPHOCTEH:

- TEOJIOTUYECKUX

- ($U3NIECKUX

- XMUMHYECKHX

[IpuBenuTe NPUMEPHI THX 3aKOHOMEPHOCTEH.

YV VYY

Kpurepun onenkmu:

- OLICHKA «3a4TE€HO» BBICTABIAETCS CTYJECHTY, €CJIM CTYAEHT J1aJl OJHbIE HCUEPIIBIBAIOLINE OTBETHI
Ha 4 BOIpoca UJIM €CJIU CTYAEHT JaJl [TOJIHbIE UCUEPIIBIBAIOLINE OTBETHI HAa 3 BOIIPOCA WJIM OTBETUJI
Ha TPU WJIM YEThIpEe BOIIPOCca ¢ HEOOIBbIINMU 3aMeYaHUSIMU (HE CYIIIECTBEHHBIMU 3aMEUaHUSIMU);

- OLIEHKA «HE 3a4TEHO0» BbICTABIISAETCS CTYACHTY, €CJIU CTYACHT JaJl IOJIHbIM HCUEePIbIBAOIHMI
OTBET TOJIKO Ha OJIMH MJIM JIBA BOIIpOCA.

»  7.2.2. KOMIUIEKT OTYETOB MO0 J1a00paTOPHBIM padoTam
JlabopaTopnasi padora Nel «3HaKoMCTBO ¢ 001IepPOCCHIICKMMH KJIaccHpukaTopamm»

dopma oTuera no jadboparopHoii padore Nel

Tema nabopatopHoii paboThI

[ens pa®oThI:

[TpuGops! ¥ MPUHAIEKHOCTH:

Howmep 3apanus noayyeHHOro OT NMpenoiaBaTesst

Beinonnenue paboTsr:

1. Hcmone3ys cooTBeTCTByIOUIMH  Kiaccudukarop, pacmudpyidte HHPOpMaIHIO,
3aJI0’KEHHYIO B K&KIOM IYHKTE 3a/1aHusl. Pe3ynbTaTsl 3aUIIUTE B TAOIHILY.

2. OnumuTe CTPYKTYpy KaxJ10To KiaccudukaTopa.

Ne BapuanTa
3agano Nudopmanus

3. CocTaBUTh CTPYKTYpHYKO CXE€MYy B3alUMOCBSI3M M  B3aUMOIIOAYMHEHUS OPraHoB
I'occranmapra

4. Cnenaiite BBIBOJBI IO paboTe

[TonroToBUTHCS OTBEUATh HA KOHTPOJIbHBIE BOMPOCHI IO paboTe

JlabopaTopnasi pabora Ne2 «I'paduueckasi 00padboTKa pe3yIbTaTOB
IKCIICPUMEHTAJBHBIX JAHHBIX)>>

®opMma oT4yeTa 1o J1adbopaTopHoii padore Ne2
Tema nabopatopHoii pabOTEI
I{ens paboTHI:



[TpuGops! ¥ IPUHAICKHOCTH:

Beinonnenue paboTh:

I. OOPEJEJEHUE ITAPAMETPA k B ®YHKIIUOHAJBHOHM 3ABUCUMOCTH
y =kx

Ne j 1 ' |
OIIBITA
Hsmep

CHHBIN
napame
P
X
y

[Toctpoiite rpaduk 3aBHCUMOCTH y(x), YUUTBIBAsI, YTO HEOOXOAUMO IPOBECTH HAWIYULIYIO
IPSAMYIO

ITo popmynam METOJUYKH PACCUUTHIBAETCS MOTPEIIHOCTh

3anuchIBaeTCsl OKOHYATEIbHBIM PE3yJIbTaT B BUJIE:

k:<k>i0'k

Il. ONPEAEJEHME NAPAMETPOB a M b B ®YHKIMOHAJBHOI
3ABUCUMOCTH vy = a +bx

[Toctpoiite rpaduk 3aBUCUMOCTH y(x), YUUTBIBas, YTO HEOOXOJMMO MPOBECTU HAMITYUIIYIO
IpSAMYIO

[To rpaduky u mo Qopmyrne METOAWYKH ONpENeTUTe MapamMeTpbl a W Db, a Takke uX
MIOTPEIIHOCTH

3anuchIBaeTCs OKOHYATEbHBIN pe3yabTaT B BUJIE:

a=(a)to,
b=(b)+o,

C,Z[e.]'[aTB BBIBOJBI I10 pa60Te

JlabopaTopnasi pabora Ne3 «I'padmueckasi 00pad0TKa pe3yIbTaTOB MCCIEI0BAHUS
BOJIbTAMIIEPHOM XapPAKTEePUCTUKHU 00pa3ua»

dopma oTueTa 1o JadoparopHoii padore Ne3
Tema nabopatopHoii paboThI
[ens paboThI:
O6opynoBaHue:
Cxema yCTaHOBKH:



"4
— | (ma)
I hv—
Obpasen

PacuerHble popmybr:
Brinonnenue paboThi:

No
/o 0 1 2 3 4 5

Hsmep
€HHas
BEINY
MHa

l, mA

U,B

IToctpouts rpaduk 3aBucumoct U (I )

Ilo rpaduxky m mo Tabmauue pe3ynpbTaToB 3KcrepumeHTa i ypasHenus U =U, +RI
HAXOJIATCS BETUUNHBI <U 0> " <R> , T0 (hopMyJIaM METOIUYKH OTIPEACISIOT UX MOTPEITHOCTH

ITo pe3ynbraTam 1abopaTOpHOM pabOTHI ClIENaTh BHIBOJIBI.

JlabopaTopnasi padora Ne4d «O0padoTka IKCIIEPMMEHTATIBbHBIX JAHHBIX METOI0M
HAaUMeHbIINX KBA/IPaTOB»

dopma oTuera no jadboparopHoii padore Ned
Tema nabopatopHoii paboThI
[ens paboThI:
O6opynoBaHue:
Pacuernbie popmMyIb:
Beinonnenue paboTsl:
OKCHEPUMEHTAIBHO U3MEPSIIOTCS BeNUUUHBI X U Y. [lo pe3ynapTaram M3MepeHui CTpOUTCS

TabauIa

Ne j ] ' |
OmnbITa
N3mep

CHHBIN
napamMe
P
X
y

HaxoauTcs Haumydiee 3Ha4eHHUE mapaMeTpa K aHaTUTHIECKHM METOIOM.
s onpeneneHus NMOTpEeIHOCTH, ¢ KOTOPON HaWJIEH mapaMmerp <k>, MIPOU3BOAUTCS OLIEHKA

pa3dpoca dKCIIepUMEHTANBHBIX JAHHBIX COTJIACHO (GOpMYyJie METOJUUKHI



[To pe3ynbraTam 1abopaTopHOM pabOTHI CAENaTh BHIBOIBI.

JlabGoparopHasi padora NeS «O0padoTka pe3yJibTATOB UCCAEA0BAHNS BOJbTAMIIEPHOM
XapaKTepUCTUKHU 00pa3ua MeTO10M HAUMEHbIINX KBAIPaTOB >

®opma oTuyera 1o JadopaTopHoii padore NeS
Tema mabopaTopHOit paboTHI
Llenb paboTH:
OO6opynoBaHue:
Cxema yCTaHOBKH:
PacuerHble popmybr:
Brinonnenue paboThL:

Ne
/1 0 1 2 3 4 5

Hsmep
€HHas
BEINY
MHa

l, mA

U,B

[To 3HayeHHAM, BHECEHHBIM B TaONUIly, HA MUJUIMMETPOBON Oymare MOCTPOHUTH Tpaduk
3aBucumoctu U (I ), YUUTBIBAsI, YTO HEOOXOIMMO MPOBECTU HAMITYUIIYIO MPSMYIO.

ITo tabnure pesynbTaToB 3kcnepuMenTa s 3aBucumoctu U =U + Rl nHaiitu Hamrydmme
3HAUEHUs HAYAJIIbHOTO HAIPSHKEHHUS] U COMPOTHBICHUS <U0> u <R> Jns 3T0r0 HE0OXOAUMO

BOCIIOJIb30BaThCs (OPMYyJIaMU METOJUYKHI

ITo hopmynam METOMYKH ONPEETUTH MOJIHYIO MOTPEIIHOCTh BenuurHbl R . Ilpu 3ToM Hajo
Y4€CTh BCE BUbI OTPEITHOCTEN U UX BEIUUUHBL.

3anucaTbh OKOHYATEIbHBIN pe3yabTaT B BUJIE:

Crnenatb BBIBOJIBI IO paboTe
JlaGoparopHasi padora Ne6 «AHAIHU3 PeaibHOI0 CePTUPHUKATA COOTBETCTBUS»

dopMma oTueTa 1o JjadbopaTopHoii padore Ne6

1. TTonyuuTs y npenogasarens Bapuant ceptudukara coorserctus (CC).

2. TlpoaHanu3upoBaTh BCE MO3UIMN CEPTH(PHUKATA COOTBETCTBHUS M OTBETUTH HA CIIEIYIOIINE
BOIIPOCBI:

® B KaKOH CHCTeME BbIJIaH cepTudUKaT?

MIPUBECTH 3HAK (JIOTOTUIT) CUCTEMBI CEPTU(HHUKALINN;
Ha3BaTh OpraH 1o cepTu(uKalny, BbIIaBIINI cepTU(HUKAT COOTBETCTBUS;
yKa3aTb cpok nencteus CC;
Ha KaKylo IpOAYKIIMIO BbIJaH cepTU(UKAT?
Ha3BaTh U3TOTOBUTENS NMPOLYKIINY;
KaKUM HOPMaTHBHBIM JOKYMEHTaM COOTBETCTBYET JlaHHAsl IPOAYKIIHS?
Ha OCHOBaHUM KaKUX TOKyMEHTOB BbiiaH CC?



® yKasaTh XapaKTep CUCTEMbI cepTU(UKaLINY;
® KaKyIo leJb NpeclielyeT JaHHbIN cepTudukar?

3. Ha ocHoBanuu anaausa MO3UIIMI 3aJaHHOTO CC nammcarb BBIBO/I O €I'0 I'OAHOCTH.

Cooeparcanue omuema
HaumenoBanue u 11e5p paboThI.
Ananu3 CC (0TBEThI Ha MOCTABJIEHHBIE BOMPOCHI).
BriBoj o pabore.
OTBeTHI Ha KOHTPOJIBHEIE BOITPOCHI.
C,Z[CJ'IaTB BBIBO/JIBI 110 paboTe

NS

JlaGoparopHas padora Ne7 «CocraBjieHue 3asiBKM HA MPOBeJAeHUE CEPTUPUKAIMU U
3asiBKH-JIeKJIapalii, BLIOOP CXeMbl cepTHPUKAIIUN»

dopma oTueTa no JadbopaTropHoii padore Ne7
HaumenoBanue u 11e51p paboTHI.
Howmep ceprudukara cOOoTBETCTBHS 1 3asiBKa Ha MPOBEJCHNUE CEPTHPHUKAIINN
Ornucanue BBIOPaHHOM MPOTYKIIUH IS IeKJIapaluu
3asiBKa-/IeKJ1apaiys Ha MpOyKIHIO
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
Crenatb BbIBOIBI IO paboTE

TpedoBanus Kk 0popMIIEHUIO BCEX JTa0OPATOPHBIX PadoT

TUTYIBHBIN JTUCT:
1. B BepxHeMm mose mucTa (1o cepeiMHe CTPOKH) YKa3bIBAIOT MOJIHOE HAMMEHOBAaHUE YIeOHOTO
3aBe/ieHus U Kadeapbl, Ha KOTOPOU BBITIONHSIACH JaHHAs paboTa.
2. B cpemnem moiie ykaspiBaeTcs JiabopaTopHas paboTa, W HIDKEe ee Ha3BaHue. Ha3BaHue
n1abopaTopHOI pabOTHI MPUBOAUTCS O€3 CIIOBA TeMa U B KaBBIYKU HE 3aKITHOYAETCA.
3. Janee Omke K IPaBOMY Kparo TUTYJIBHOTO JIMCTA YKA3bIBAIOT (haMIUIAIO, WHUITHAIIEI, KypC
U TPYIIY YYallerocs, BHIMOIHUBIIETO PadoTy.
4. B HUKHEM 10JIe THCTa yKa3bIBACTCS MECTO BBHITIOJTHEHHS paOOThI U TOJI ee HanmucaHus (0e3
CIIOBA 200).

OO6pa3zerlr HaMMCaHUs TUTYJIHHOTO JINCTA TA0OPAaTOPHOM PabOTHI (CM. HUXKE)

Llenb paboThl, 000pyAOBaHNE U MaTepUaNbl TOJKHBI OTpaXkaTh TeEMY Ja00paTopHON paboThl,
a TaKKe KOHKPETHbIE 3aJlaud, MOCTaBJIEHHbIE CTYIECHTY Ha Iepuoj BbIIOJIHEHUs pabotel. [lo
00BbEeMy UX OMUCAHUE COCTABISET OT HECKOJIBKUX CTPOK 110 0,5 cTpaHMIIBI.

OKcliepUMEHTalIbHbIe pe3ylbTaThl. B 3TOM pasgene NpPUBOAATCS  HEMOCPEACTBEHHO
pe3ynbTaThl, TOJYYEHHBIE B XOI€ MPOBEICHUS TaOOPATOPHBIX padoT.
Otuer no nabopaTopHoit paboTe opopmiIsieTcs B TeTpaau A J1abopaTOPHBIX padoT.
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Kpurepun onenkn:
- OLIEHKA «3a4TEHO» BBICTABIISIETCS CTYJEHTY, €l JabopaTopHas paboTa BBIIOJIHEHA, OTYET

1o 1abopatopHoit pabote oopMmIIeH, JaHBI OTBETHI HA KOHTPOJIBHEIE BOIIPOCHI,

- OICHKa «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CIIA JIa6opaTopHa;1 pa60Ta HCBBIIIOJIHCHA

win He Oo(QOpMIIEH OTYET IO JIabOpaTopHOW paboTe WM HE JAaHBl OTBETHl HA KOHTPOJIHHBIE
BOIPOCHI.

Kpurepun oueHku npu codece10BaHUU 110 J1a00paTOPpHOi padore:

CobecenoBanue Hamuuue «3a4TCHO» BBICTABIISICTCS
IIPH 3aIlUTe MTOATOTOBJIEHHOTO o CTYJICHTY, €CJIH CTYJICHT Jall
nabopaTopHOM OylaHka st 71a00paTOPHOM | MOJIHBIE  HCUEPIBIBAIOIINE
paboThI BBITIOJTHEHHS pabote OTBETHl Ha 4 BOIpOca WIH
nabopaTtopHOi €CIIM CTYICHT JaJ TIOJHBIC
padoThI HCYEPIBIBAIOIINE OTBETHI Ha

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

(1e CYIIECTBEHHBIMU
3aMCYAHMSIMHU );
«HE BBICTaBJISICTCS

3a4TEHO» 0 | CTY/CHTY, €CIIU CTYACHT Jal
7a00paTOPHOM | TIOJHBI  MCUYEPITBIBAFOIIHIA

pabore OTBET TOJBKO HA OJIMH WJIH
JIBa BOIIPOCA.

b)
c)

d)

€)

IIpuMepsI TeCTOBBIX 3aIaHUI

(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:
Pazpabotka paGouero stajioHa (YyCTaHOBKHU BBICIIEH TOYHOCTH) Ha 6a3e npruOOpoB
HAaHOMETPOBOTO JIMana3oHa ¢ HHTeP(HEPEHITMOHHBIMU U JJPYTUMH JaTYUKAMH TTePEMEIICHUH.
Co3naHue cucTeMbl eIMHUIL [T UCTIOJIb30BaHUsI B HAHOMETPOBOM JIMaNa30He
Pa3paboTka koMIIeKkca mapaMeTpuyecKux Mep AJisi KaTuOpOBKH IpUOOPOB HAHOMETPOBOTO
JMarna3oHa, a TakxKe JUIsl epeayy pa3Mepa eIMHULIbI AJIMHBI B HAHOMETPOBOM JIMaNa3oHe
OT MEPBUYHOTO ATAJIOHA K paboueMy.
Pazpabotka ['ocyapcTBEHHOI MOBEPOYHON CXEMBI IS TIepeiady pa3MepPOB €MHUIIBI
JUTMHBI OT TOCY/IaPCTBEHHOTO MCXOIHOTO STAIIOHA K Pa00OYMM CPECTBAM U3MEPEHHUH.
Co3nanue LleHTpa HAHOMETPOJIOTHH U HAHOIUATHOCTUKU
Ortger: b

2. Ba3ucHBIi 3TaoOH eMHUIIBI JUTMHBI B HAHOMETPOBOM JlMana3oHe pa3paboTaH Ha
OCHOBE:!

a) 30HI0BOI MUKPOCKOIIHH

b) PenrtrenoBckoii audpakroMeTpUn

c) JlazepHoii unTepdepomerpun

d) Ta3zoBoit xpomaTtorpaduu

Ortset:a,b,c

3. Ha xakoM mMeToze He OCHOBaH 0a3MCHBIN 3TaJOH €JUHUILIBI JUIMHBI B HAHOMETPOBOM
JManasoHe:

a) 30HI0BOI MUKPOCKOITHH



b) PenrrenoBckoii qudpakroMeTpun

¢) JlasepHoii uaTEpHEpOMETPHUU

d) T'azoBoit xpomaTorpaduu

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

a) TpexmepHas 1IaroBas JUHEHas Mepa, 00eCIIeYMBAIOIIas KATHOPOBKY U MOBEPKY
MU3MEPUTEIIbHBIX CUCTEM I10 TPEM KOOPJAHHATAM B JIHAIAa30HE JIMHEHHBIX Pa3MEPOB
ot 1 uM u Gonee

b) CpencrBo uzmepenus, npegHasHauEHHOE Uil BOCIIPOU3BEICHUS (pru3ndecko
BEJIMUMHBI 33IaHHOTO 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) BenuuuHa GUKCHPOBAHHOTO pa3Mepa, KOTOPOH YCIOBHO MPHCBOCHO YHCIIOBOE
3Ha4YCHHE, PAaBHOE CINHUIIC

C) ¢usnueckas BeIMYNHA, BXOIAIIAS B CHCTEMY BEJIMYNH U YCIIOBHO MTPUHSATAS

HE3aBHCUMOM OT APYIUX BEIUYUH 3TON CUCTEMBI
OtBert: a



7.3. OueHo4Hble CpeaCcTBa ISl NMPOMEKYTOYHON ATTEeCTAIlMM MO MTOraM OCBOCHHS
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 7

Ne i/

Bomnpocsl k 3a4ety

1.

OcHoBHBIE TIPOOJIEMBI COBPEMEHHOW METPOJOTHM B HAHOMETPOBOM JHAla30HE
(mpobiema peanu3aliy JTMHEHHON IIKajIbl B HAHOMETPOBOM U IPHIIETAIONIEM K HEMY
JMarma3oHax).

OCHOBHBIE HAHOMETPOJIOTHYECKHE TEPMHHBI W OIpeneNeHUs (HEeONpeaeIeHHOCTb,
CTaHJApT HEOIPEIESIIEHHOCTH, OIEHKA HEOINPENeIEHHOCTH 10 TUly A, mo Tumy B,
CyMMapHasi CTaHJIapTHas HEONPEICICHHOCTb, pPAaCIIUPEHHAas HEeONPEIeICHHOCTD,
KOX(QPHUIMEHT 0XBaTa)

OreHKa HEOMPEACIICHHOCTH KaTUOPOBKM MEP MaJjioOM JITMHBI ONTHYECKUM J1a3epHBIM
METOJIOM

JlazepHbiit MuUKpornHTEpDhEepoMeTp st abCOIFOTHON KaTHOPOBKU MEp MAJION JUTHHBI

MG)K,HYHapOI[HBIe CIIMYCHMUA. OpraHI/ISaHI/IH MCKIAYHAPOAHBIX CIIMYCHHH.

MeTto/ yBenmu4eHHsI HHTEPPEPOMETPUICCKON YyBCTBUTEILHOCTA U3MEPEHHM

KaJ'II/I6pOBKa dTOMHO-CHJIOBOI'O MHMKPOCKOIIA I10 MCPpaM MaJjon JJINHBI

CrangapTuzanys METoJI0B KalTMOPOBKHU U U3MEPEHUN

CranmapTuzans napaMeTpoB MaTEPHAIOB U 00ObEKTOB HAHOTEXHOJIOTHHU

Poccuiickue CTAHJApPThI B 00JIaCTH HAHOTEXHOJIOTUH

Uro Takoe moBepoyHas cxema Juid 4ero oHa mpenHasHaueHa? Kakue cyiiecTByroT
BH/JIbI TOBEPOYHBIX CXEM?

Uto Takoe TOBEpKa CPEACTB HU3MEPEHMM, M KaKUMHU CIIOCOOaMH OHa MOXKET
MIPOBOJIUTHCS?

13.

Jlia 4yero MCHoyb3ylOTCA CTaHAapTHhle oOpasubl? HazoBuTe ux MeTposiornyeckue
XapaKTEPUCTHKH.

14.

B uem cocTosT HOPMAaTUBHO-TIPABOBBIC ACTICKThI HElHOMCTpOJ'IOFI/H/I?

15.

Chopmynupyiite oCHOBHBIE TpeOOBaHHS K METOAMKAM BBHITIOJHEHHS H3MepeHuil. B
YeM 3aKJIH0YaeTcsl KaTMOpOBKa CPECTB U3MEPEHU?

16.

Ha3oBuTte OCHOBHBIE NMPHUHIMIIBI TOCYAAPCTBEHHBIX MCIBITAHUN CPEICTB U3MEPEHUM.
Ha3oBuTe 0OCHOBHBIE BU/IbI IOBEPOK CPEACTB U3MEPEHHUN.

17.

[lepeuniciinre OCHOBHBIE CTAaHAAPTHI TOCYJAPCTBEHHOM CHCTEMBI CTaHIApTHU3ALUU.
OOBsicHUTE OCHOBHBIE IIETTM T'OCYJapCTBEHHON CHUCTEMbI CTaHIApTH3AlMM B OOJIACTH
HaHOMETPOBBIX U3MEPEHHH.

18.

[lepeunciure nenu u 3agauu craHgaptu3auuu llepeuncnuTe OCHOBHBbIE M 3aJadyM
I'occrangapra Poccun.

19.

UYro npencTasisieT co00i rocyJapCcTBEHHbIH cTaHapT?

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp dopma nposeaeHust Kpurepuu n HOpMbI OTICHKH
NMPOMEKYTOYHOM
arTecTalu
7 3ader (B yCTHOM «3aYTEHO» CTylneHT moka3zajl TOHUMaHUE
bopme) Bompoca  (mpoOiembl) u
XOpOIINE 3HAHUS IPHU OTBETE




Ha Hero. OTBET IIOJHBIM,
HCUYEPIBIBAKOIIUI

«HE 3a4YTCHO»

CTyneHT OTBETUJI Ha BOIPOCHI
c rpyobIMH OIuOKaMH,
nokasaja IUIOXME 3HAHUS I10
BOIIPOCAM 3K3aMeHaTopa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToinYecKoe nocooue,
HpPAKTHEYM, p.) HaumeHoBaHue
P » AP 9BC
1 | B.C. KopoTtkos, Mertposorus, CTaHIapTU3AUS 1 VY4aebHOe mocobue 2015 3BC
A.U. Adonacos cepTU(h UKLV IPRbooks
2 | B.H. Kaiinosa [u ap.] ; mox Mertposorusi, CTaH1apTU3ALMS U VYyebHoe nocobue 2015 9BC
pen B.H. KaiinoBoit cepTuduKaImsa «JIanby»
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
KounvecTBo B
Tun (yueOHuk, yuedHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
P » AP 9BC
1 | B.H. Kpyrukos, C.A. HopmatuBHo-1paBoBO€ 0OecmedeHme 2015 OBC «Jlanb»
Kononoros, 0.M. U3MepeHuit
30710TapeBCKUI
2 | B.J. CrapoBepos, HcTopus pa3BUTHS CTaHIApTU3AINH, VY4aebHOe mocobue 2012 3BC
N.VY. Aybakuposa METPOJIOTHH U MOATBEPKACHUS «IPRbooks

COOTBECTCTBHA




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
JICHCTBUS — 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  42/02/22 - K or
02.02.2022 mo 31.08.2022

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKHUX U

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

/Il | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
MOMeIIEeHUH VISl CAMOCTOATEIbHOMI

padoThl 00y4yaoummxcs (HoMep ayAUTOPHN)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

Komnbrotrepnsiii kiacc. Yuebnas ayautopus | CTONbl  yueHHYECKHE JBYXMECTHBIE ,

JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO THIIA. | CTOJIBI Y4YEHHUYECKHUE, CTOII
YyeOnast ayautopuss i TPOBEACHMS | KOMIIBIOTEPHBIH, CTOI
3aHATHM  CEMHMHApCKOro Tuma. Y4eOHas | mpenojaBaTelbCKHid, IIK ,JJOCKa

ayTUTOpHUS JUIsl TIPOBENEHHUS J1aDOPATOPHBIX | TPEXCEKIMOHHAs ayAuTOpHasi (MenoBas),
pabot. YuebHas ayauTopus Ui KypCOBOIO | CTYJN  TpPENoAaBaTeNbCKHH,  MPOEKTOp

1 MPOCKTHPOBAHMS  (BBITIOJHEHHUS KYPCOBBIX | MYJIBTUMEIUWHBIN ,9KpaH IS MPOSKTOPA,

pabot). YueOHast ayuTOpus JUIs IPOBEAEHUS | TyMOa BhIKATHAS

IPYTIIOBBIX u WHIMBUTYTbHBIX

KOHCyNbTallMii YueOHas ayauTopus JUis

MIPOBEJICHUS 3aHITHH TEKYIIET0 KOHTPOJS H

MIPOMEXYTOUHOM arrectaruu. E-214

JIaboparopus "TepmoobpaboTka Cronpl y4eHMYECKHE JBYXMECTHBIE
2 | matepuanioB" YueOHas ayIUuTOPHS IJIs CTYJIbSl YYEHUUYECKHE , IOCKA ayJIUTOpHAs

poBeIeHUs JlabopaTopHbIX padoTr.E-105 (menoBas), mKappl Ui y4eOHBIX



http://www.nicpv.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
MOCOOUH, CTOJIBI nabopaTopHEIE,
MHUKPOCKOIT MeTaUIorpauuecKuif, IIUT
CHUJIOBOU
[Tomemenue 111 camocTosATeabHONU paboThl | CToJIbI Y4YEHHUYECKHUE, CTYJIbA
3 obOyuaroruxcs ['-401 yuennueckue, [IK ¢ BbIXOomOM B ceTh
WNHuTepHer
[Tomemienue st caMocCTOATENbHOM paboThl | CTONMBI-IAPTHI IBYXMECTHBIE, CTYIbs, 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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