degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MeTpOHOFI/ISI B HAHOTCXHOJIOTHUAX
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM U HAHOMAaTEPHAaJIOB

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: M.H. ®ununmnos, n-p ¢pus.-mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl HIHOMETPOJIOrMH U HaHoMaTepuaiioB 29.05.2020



AHHOTANMA

Kypc "Mertposoruss B HAaHOTEXHOJIOTHAX" TMpelycMaTpUBaeT H3y4YeHHE 0a30BBIX OCHOB METPOJOTHYECKOrO
obecrieueHNss HAHOTEXHOJIOTH.

3amaun Kypca:

- 3HAKOMCTBO C 0a30BBIMH MOHITHSIMHU 06H1€I>'I METPOJIOTUM W METPOJOTHUCCKUM obecrnieueHrEM
HAHOTEXHOJIOTHIl.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- TEOPETHYECKUE OCHOBBI METPOJIOTHH, OOPAaOOTKH PE3yIBTAaTOB U3MEPEHUI M OLICHUBAHUS MOTPEIIHOCTEH U
HEOIIPEACIIEHHOCTEN pe3yJIbTaTOB U3MEPEHUM.

YMeTs:

- pa3pabaTbiBaTh OCHOBHBIE JOKYMCHTBL: METOIWKH H3MEPEHHUH, METOIUKH IIOBEPKH M KaJIMOpPOBKH,
MIPOrpaMMBbI UCTIIBITAHUIN CPEACTB U3MEPEHHUM IS LIETIEN YTBEPKICHUS TUIA.

Bnaners:

- OCHOBHBIMH TEOPETHYECKUMH MOACSIMH 00pabOTKM [aHHBIX, CHOCO0aMU TPOBEPKH NPaBUIBHOCTH
PE3yJIBTaTOB U3MEPEHUM.

OcHOBHOE cofepxaHHue Kypca U3JI0KEHO B CIEAYIOIIUX pa3aesax:

. OcHOBHBIE IOHATHS M TePMHUHBI MeTponoruu. HopmarusHast 6a3a meTponorum.
. [lorpemHocTh pe3ynbsraToB U CPEICTB U3MEPEHUN.

. HeonpeneneHHOCTh U3MEPEHUN.

. IIpaBUABHOCTD U IPELIU3UOHHOCTh PE3YIBTAaTOB U3MEPEHUH.

. MeTtoauku (METO/IbI) U3MEPEHUI.

. CpexncrtBa n3MepeHuit 1 CTaHIapTHBIE 00pas3IIbl.

. I3MepeHus B HAHOTEXHOJIOTUSX.

0 3O L AW

. Obecriedyenue eqUHCTBA U3MEPEHHUI B HAHOTEXHOJIOTHSIX.
1. lean u 3apa4n

Henp AucoMnInHBI
- n3y4yeHue 0a30BbIX OCHOB METPOJIOTHYECKOTO 00eCTIeueHHs HAHOTEXHOIOTHil.

3agauu AU CHUILIHHBI

- 3HAKOMCTBO C 0a30BbIMH IOHSITUSMH O6H1€I>’I MCETPOJIOTUM U METPOJIOTMYCCKUM obecrieueHrueEM
HAHOTEXHOJIOTHIA.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIICIsAA dTallbl €€ PEIICHHUS,
KPUTHYECKUHN aHAJIN3 ¥ CHHTE3 HH(popManuy, |AEHCTBHS 110 PEIICHHIO 3a1a4u

OPUMCHSATH CHCTEMHBIN MOAXox i pemiennst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBI PEIICHUS

NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEIOCTATKHU

[IK-1 CriocobeH turaHupoBaTh U MPOBOUTH IIK-1.1 Brmaneer  dyHmamMeHTaNbHBIMH — TOHATHIMH,
Hay4HbIE SKCTICPUMEHTHI (B N30paHHON 3aKOHAMU M TEOPUSIMU COBPEMEHHON (QU3NKU

npeaMETHOM obnacty) u (unu) teopetndeckue |[1K-1.4 VYMeer CTPOUTh MareMaTHYeCKME MOJEIH Ui
(amanuTUYeCcKHe U UMUTAIIMOHHBIE) ONMCAHMSI W MCCIEAOBAHHA IIPOLECCOB M SABICHUH B

HUCCIICA0OBAHUA COOTBCTCTBYIOIINX HAYYHBIX 00macTax




[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh HCIIOJIB3yEMBIX METOUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei
METOJIOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATB!
- TEOPETHYECKHE OCHOBBI METPOJIOTHH, O0OpaOOTKM pEe3ylbTaTOB HW3MEPEHUH M  OLCHUBAHUS
MOIPELIHOCTEN U HEOIIPEAEIIEHHOCTEN pe3ysIbTaTOB U3MEPEHUM.

YMETb:
- pa3palarbIBaTh OCHOBHBIE JOKYMEHTBI: METOAMKHM M3MEPEHUH, METOIUKH HMOBEPKHU M KaJTMOpPOBKH,
MIPOrpaMMBbI UCTIBITAHUIN CPEACTB U3MEPEHHUM IS LIETIEN YTBEP KICHUS TUIA.

BIIAJICTh:

- OCHOBHBIMH T€OPETHUYECKHUMH MOJEIAMU 00pabOTKH JaHHBIX, CIOCOOaMU MPOBEPKH MPaBHIBHOCTH
PE3yJIBTaTOB U3MEPEHUM.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
OcHOBHBIE ~ TOHATHA U  TEPMUHBI
1 METPOJIOTUH. HopmaTtushas baza 4 10
METPOJIOTUH.
) Horpechicn, pe3ybTaTOB M CPEACTB 4 10
U3MEpEHui.
3 Heonpenenennocts uaMepeHuii. 4 10
4 [IpaBunpHOCTE M _ MPELM3HOHHOCTE 4 6
PE3YIBTAaTOB U3MEPEHHIA.
5 Metonuku (METOABI) U3MEPECHUH. 4
6 CpenctBa u3MEpeHHH M CTaHAAPTHHIC 4 6
00pasipbl.
7 N3mepenus: B HAHOTEXHOIOTHSIX. 4 8
] OOecnieueHne enMHCTBA M3MEPEHHH B ) 6
HAHOTEXHOJIOTHSIX.
Hroro yacos 30 60
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. OcHOBHBIEC IOHATHUS ¥ TEPMUHBI MeTposioruu. HopmaruBHast 6a3a METPOJIOTHH.

1.1. TeOpCTI/I‘IGCKaH, NpUKJIaaHass ¥ 3aKOHOAATCJIbHAA MCTPOJIOT U,




1.2. W3smepenne. EnuncTBo m3Mmepenuii. Bennuunsl v mkansl. MexayHapoaHas CUCTeMa €IMHMIL
BCIIMUHH.

1.3. BocupousBenenue equHUI] GU3NYSCKUX BEIWYUH. DTAIOHBL | OCymapcTBEeHHBIC dTanoHbl PO.
Paboune cpencTBa n3MepeHHUIA.

1.4. HopmaTuBHBIE IOKYMEHTHI B 00JIaCTH METPOJIOTUH H METPOJIOTHYECKOTO 00ECIeUeHUs. 3aKOHBI
P® «O Trexmmueckom perymupoBaHum» u «O0 o0ecleuyeHWHM €IWHCTBA HM3MEPCHHID».
Mertponoruueckass TEPMHUHOJIOTHS. [OCyIapCTBEHHOE pETYIMpPOBaHME OOECIIEUeHUs] EIUMHCTBA
U3MEpEHU.

2. TlorpentHocTh pe3yabTaToOB U CPENCTB U3MEPEHUM.

2.1. Knaccudukanus norpemnocrteil. Ciy4aliHble W cHCTeMaTHyeckue HorpemHocTd. OCHOBHBIE
CIOCOOBI OIICHUBAHUS TTOTPELIHOCTEH.

2.2. HopmupoBaHue norpemHocTed 1 ¢popMbel UX npeacrapieHus. OCHOBHbIE M JONOJHUTEIbHbIC
norpemuoctu. Kiaccsl TOUHOCTH CPENCTB U3MEPEHU.

3. HeonpeneneHHOCTh N3MEPEHM.

3.1. «PykoBomcTBO TO BBEIpaXkeHUIO HeomnpeaeneHHOCTH u3Mepenus» MCO/MOK. CranpaprrHas
CyMMapHas ¥ pacIlupeHHasi HEONpPeAEICHHOCTH. BbIuncienue crangapTHBIX HEOIIpeaeIeHHOCTEH 110
tumy A u o tunty B. Bropker HeonpeneneHHOCTH.

3.2. CoBMecTHOE HCIOJb30BAaHUE IOHSTHHA «IOTPEIIHOCTh H3MEPEHUs» U «HEOIpPEeeIeHHOCTh
HU3MEpPEHUsl.

4. HpaBI/IHBHOCTL " NpCUU3UOHHOCTL PE3YyJIbTAaTOB H3MepeHHI7L

4.1. Tounocts MeTona uaMepenuil. [IpaBunbHOCTE M Tpenu3noHHOCTh. Cuctema crangaptoB [OCT
P HCO - 5725 —-1-6 — 2002.

4.2. IloBropsieMOCTh U BOCIPOU3BOAUMOCTb. lIpenesnsl NMOBTOPSAEMOCTH M BOCIPOU3BOAMMOCTH.
KonTpons cTabuiabHOCTH pe3ynbTaroB. MexnabopaToOpHbIi SKCIIEPUMEHT.

5. Meroauku (METOIbI) U3MEPEHUH.

5.1. Pa3paboTka MeToauK u3MepeHuil. Mcxomubie naHubie Aiis pazpadotku. TpeOGoBaHHs K TOYHOCTH
u3MepeHuil. Opranuzanys U NpoBeJCHHE TEOPETUUECKUX U SKCIEPUMEHTAIBHBIX UCCICAOBAHUH 1O
OIICHKE MOKa3aTeleii TOUHOCTH pa3paboTaHHOW METOIUKH U3MEPEHUH.

5.2. Arrecranus meroquk u3Mmepenus. Copepikanue paboT MPHU MPOBEACHUU aTTeCTAllUH METOIUK
nu3Mepenui. [lopsaaok arTecTainu METOOUK U3MEPEHHH, KOMIUIEKT JOKYMEHTOB, IIPEACTABISIEMbIX Ha
arrectaiuio.  Ilopsiiok NpUMEHEHHS aTTeCTOBAaHHBIX METOAMK wu3MepeHud. CranmapTu3anus
METO/MK U3MEPEHUH.

6. CpencTBa U3MEpEeHUH U CTaHAAPTHBIE 00PAa3IIbL.

6.1 Knaccudukamus cpeiactB wuaMepenuid. Kiaccudukamms cranmapTHeix oOpasioB. Pabouwne
cpencTBa U3MepeHui u 3TanoHsl. [IpociiexxnBaeMOCTb ATaJIOHOB U CPEACTB M3MepeHuil. [loBepounbie
cxeMbl. HopMupyeMble METPOJIOrHYECKUE XapaKTEPUCTUKU CPEACTB U3MEPEHHH.

6.2. TloBepka M KaauOpOBKa CpeACTB M3MepeHHid. Pa3spaboTka METOIMK TMOBEPKH M KaIHOPOBKU
CpencTB nu3MepeHuid. MeXnoBepOoYHbIe HHTEPBAJIbI.

6.3. Tun cpeacTB M3MEPEHUH M THUI CTaHIAAPTHBIX 00pa3noB. Ilopsaok mpoBeneHHsS HCHBITAHUN
CTQHIApPTHBIX OOpPA3OB WM CPEACTB HM3MEPEHUI B ILIEIAX YTBEPXKICHUS THUIA. ,YCTAaHOBICHHUE
MEKIOBEPOYHOT0 MHTEpBaia. CBHUIETEIBCTBO 00 YTBEP)KACHUHM THIA. 3HAK yTBEPXKICHHS THIIA.
DdenepanbHblil HHOOPMAIIMOHHBIN QOHJT 10 00ECIIeUeHUIO STUHCTBA U3MEPEHHIA.

7. I3mepeHusi B HAHOTEXHOJIOTHSIX.

7.1 BelnenenHas ponap HU3MEPEHHH JHMHEWHBIX pa3MepoB. Peanuszanus JWHEHHOW IIKansl B
HaHoaManazoHe. IIpocnexuBaeMoCTh pe3yabraToB JIMHEHHBIX U3MepeHHH. ONTHKO-pEHTTEHOBCKAs
uHTEphEpOMETpHSL.



7.2 . BemecTBeHHbIE HOCHTENIM €IMHUIBI JUIMHBI B HaHoAWama3oHe. PenbedHble Mepsl ¢
MPOrpaMMHUPYEMBIM pelibe()OM OBEPXHOCTU. ATTECTaLUs Mep.

8. ObecnieueHNe eIUHCTBA U3MEPEHUN B HAHOTEXHOJIOTUSIX.

8.1 Meroapl M3MEpPEHUH OTIEIBHBIX HAHOOOBEKTOB — MHUKpockomus. IloBepka u KammOpoBKa
UIEKTPOHHBIX MUKPOCKOIIOB M CKaHHPYIOIINX 30HAOBBIX MUKPOCKOIIOB. Poccuiickne HalliOHaJIbHBIE
U MEXJIyHapOJHbIe CTaHJapThI 3TOI 00IacTH.

8.2. MHTerpanbHble METOIbl M3MEPEHUI B HAHOTEXHOJOTHMAX (PEHTTCHOBCKas IudpaxroMeTpus,
MAaJIOYIJIOBOE pacCessHue PEHTTEHOBCKUX Jy4el, IWHAMHUYECKOE PacCesHUE CBETA).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

yueOHas ayTUTOpHsl, OCHAIlEHHAs! MyJIbTUMENA IIPOEKTOPOM, SKPAaHOM U MUKPO(OHOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. JInu P. n>xeHepHBIE OCHOBHI M3MEPEHU HAHOMETPOBOH TOYHOCTH, - J{OMITONPYIHBIN:
Wznarensckuii nom «MaTemiexty, 2012.
2. Ceprees A. I. Hanometposnorus. - M.: Jloroc, 2012,
3. umkun U. ®@.Teopernueckas merponorus. Y. 1 u 2. - CI16.: [Turep, 2012.
4. Togya I1. A. Metponorus B HaHoTexHONoru# // Poccuiickne HAaHOTEXHOJIOTUH. - M.

Pocrexperynuposanue, 2007. - T.2. Ne 1,2. C. 61-69.

JlonoHUTE IbHAS TUTEPATypa
1. PMI" 29-99 TocynapctBeHHas cuctema obecnieueHus eAMHCTBA n3Meperuid. Merposorusi. OCHOBHbBIE
TepMUHBI U ornpenencHussDenepanbhblii 3akoH 0T 26 utons 2008 r. N 102-®3 "O06 obecrieuennn

€IMHCTBA U3MEpPEHUi".
2. ®enepanbHbiii 3aKk0H OT 26 utoHs 2008 1. N 102-D3 "O06 obecnieueHnN eUHCTBA U3MEPEHU ",

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.gost.ru
2. http://www.nicpv.ru
3. http://www.is0.org

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHHU, BKJIIOYAs IEMOHCTPALIUIO IPE3CHTALIIA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1) mocemenue Bcex JIEKIMHA, MPEAYCMOTPEHHBIX Y4EOHBIM IUIAHOM; BEACHHE KOHCIIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKICHUH JIEKLUI;

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anoMmuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamiarbcs 3a KOHCYNbTallMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM ¥ HAHOMAaTEpPHAaJIOB

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: M.H. ®ununmos, n-p ¢us.-Mart. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(MeTp0JIOFI/I$I B HAHOTCXHOJOTHAX)» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:
- TCOPCTUYCCKHUC OCHOBLI

MCTPOJIOTHH,

00pabOTKH pe3yabTaTOB W3MEPEHHA W OICHUBAHUS

MOIPEIHOCTEN U HEOIIPEAEIIEHHOCTEN Pe3ysIbTaTOB U3MEPEHUM.

yMeThb:

- pa3palarbIBaTh OCHOBHbIE JOKYMEHTBI: METOAMKHM M3MEPEHUH, METOIUKH NMOBEPKHU M KaJIMOpPOBKH,
MIPOrpaMMBbI UCTIIBITAHUIN CPEACTB U3MEPEHHUM ISl LIETIEN YTBEPKICHUS TUIA.

BJIaJeTh:

- OCHOBHBIMU TCOPCTHUUYCCKUMU MOACIISIMU 06pa6OTKI/I JaHHBIX, crocodamu MMPOBCPKU MPABUIIBHOCTHU

PE3yJIBTaTOB U3MEPEHUM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocs! asist moaroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

Heomnpeaenennocts n3MepeHuit
Metonuku (METo/Ibl) H3MEPEHUI

I/ISMepeHI/IH B HAHOTCXHOJIOTI'HUAX

e AN O M

Kpurepun onennBanus
- 10 6amtos — (ITPEBOCXO/IHO):

OcHOBHbIEC NOHATHS U TePMHUHBI MeTposiorui. HopmartusHas 6a3a MeTponoruu
[TorpemHOCTh pE3yNbTAaTOB U CPENCTB U3MEPEHUI

[IpaBunbHOCTB M NPELIU3UOHHOCTD PE3YIbTaTOB U3MEPEHUM.
CpezncrtBa n3MepeHHii U CTaHJApTHBIE 00pa3IIbl

ObecrieueHue eIMHCTBA NU3MEPEHH B HAHOTEXHOIOTHAX

*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

° TOYHOC HCIIOJIBb30BaHHC Haquoﬁ TCPMUHOJIOTUHN (B TOM 4YHCJIC Ha HWHOCTPAHHOM $I3I>IK6),
CTUJIMCTUYCCKHU I'PaMOTHOC, JIOTUYCCKHU MTPABUIJIBHOC U3JI0KCHHUE OTBETA HAa BOIIPOCHI;




*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;

* yYMEHHE OPHEHTHPOBATHCSA B TEOPHSX, KOHLEHMIUAX U HANPABICHUAX MO N3y4aeMON NHCLHUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(ECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHBEI;

*  yMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYpBl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BAaHHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydJacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MTPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUTHHBL,

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PAaMOTHOE, JOTUYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHAIBHBIX 33Ja4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;



* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJIb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 nporpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATypBhl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCIHUITIIINHBI,

° YMCHHUC OPpHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCHOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3aa4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPaTyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMOi JUCIIUILTAHEL,

*  HCHOJb30BAHWE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUTMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAEIBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX YUEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAlMYME B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenenun nuddepeHnpoBaHHOro 3a4éra odyuaromemycs: nperocrasusgercs 10 60 MUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



