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. Ksanudmkaumsa (cteneHb) BbINyCKHUKA: _8bicwee obpa3osaHue (Maaucmp)

. Dopma obyyeHus: OYHasd
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KkaHOuOam ¢busuko-mamemamu4ecKkux HaykK, OoueHm
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(HaumeHogaHue pekomeHdyrwel cmpykmypsbi, 0ama, HOMep rPomokxosia)

. Y4eOHbIN rop; 2025/2026 CemecTp(bl): 3




9. Llenn 1 3apaym y4e6HON ANCLUNIIUHDI:

Llensamu  oceoeHuss  y4yebHoU  QucyunnuHbl  fAensomces:  HopMuMpoBaHue
npodeccmoHanbHOM KOMMNETEHLUNN Y MarMCcTpaHTOB punandeckoro cdakynoteta, ody4varowmxcs
no nporpamme “llepcnekTuBHbIE MaTepuanbl U YCTponcTBa (POTOHMKM®, B obnactn Teopum
ONTUYECKMX N3MEPEHUM.

3adayu y4ebHoU ducyunmnuHbl:

- N3y4nTb METOAbI N3MEPEHUS NAapaMETPOB ONTUYECKUX MaTEPUANoB U XapakTepUCTUK
ONTUYECKNX CUCTEM,;

- cdopmupoBatb 3HaHMSA 00 WHTEPMEPEHUMOHHBLIX W3MEPEHUSX, W3MEPEHUNAX
napaMeTpoB CBETOBOW BOJSIHbI, ONTUYECKMNX UBMEPEHUAX HEONTUYECKNX NapaMeTpOB;

- YM€Tb UCCreaoBaTb Ka4eCTBO ONTUYECKOro N3obpaXKeHus.

10. Mecto y4yebHOM pAucuunimMHbl B CcTpykType OOIll: yactb, dopmunpyemas
yyacTHMKamMum obpasoBaTernbHbIX OTHOLUEHWUA, ANCUUMNIINHBI (bakynbTaTuBa.

11. MnaHunpyemble pe3ynbTaTbl 00y4YeHUsAs no AucuunnuHe/moaynio (3HaHuS,
YMEeHUsi, HaBblkW), COOTHECEHHble C TMJIaHUPYyeEMbIMU pe3yfibTaTaMu OCBOEHUS
obpas3oBaTenbHOWN NporpamMmbl (KOMNEeTEHUMAMUN) U UHOUKATOPaMU UX AOCTUXKEHUSA

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4eHns
KOMMeTeHumn
MK-2 CnocobeH cospaate | K-2.2. | YmeeT paspabatbiBaTb | 3HaTb: NMOHATUE O METOAAX W
6asbl ,D,aHHle (0] TexHn4yeckmne 3agaHusa Ha NpUHLKUNAax namepeHnsd
u3n4eckmx cBomMCTBax un IKCnepuMeHTanbHyo napaMeTpOB W XapaKTEPUCTUK
TEXHONOIrMYeCcKnx npoBepKy TEXHONOIrM4YeCKmnx

onTn4eCKnx CUCTeM U 3N1IEMEHTOB,

H :ﬁgfﬁ;}:ﬁ%iilx npouecélc:%a pl;xﬁl:;wawn NPUHLMMbI CUHTE3a COBPEMEHHbIX
mMaTepuanos, MPOBOAUTb HaHOCTPYKTYPHbIX METOAO0B U CPEACTB ONTUHECKNX
aKcmepUMeHTanbHyto mMaTepuanos B pamkax | V3MEPEHUN B COOTBETCTBUN C
NpPOBEPKY BbIGPaHHbIX pa3paboTaHHol koHUenumm | NOCTaBIIEHHBIMW HaYy4YHbIMU U
TEXHOMOMUYECKNX N YTBEPXKOEHHbIX NpakTU4eCKMMN 3agadvamu;
peLleHnin npom3BoacTBa 3KcnepuMeHTanbHbIX YmMeTb: nponssoanTb noabop
ONTUHECKNX n MEeTOANK onTn4yeckoro obopyagoBaHus Ansi
aKyCTOONTUHEKNX JOCTWKEHUA NPOdECCHOHanbHbIX
npnbopoB, uccneaoBaTtb Lenen;
napameTpbl BnapeTb: HaBblkamu paboThbl Ha
HaHOCTPYKTYPHbIX
MaTepasos B annapaTtype OnTU4ecKNX
COOTBETCTBUMN C N3MepeHNI, BbINOMHEHMS
CaMOCTOSITENbBHO namepeHnn, 06paboTkmn JaHHbIX
BbIGpaHHON n n3mMepuTenbHbIX HAabMAEHWHN,
YTBEPXKOEHHOW METOLAMKOV nony4eHnsi pesynbTaToB
NU3MepPEHNA N OLEHKN
NorpeLIHOCTEMN.
MNK-4 CnocobeH MK-4.1. [MpoBOAUT Hay4Hble 3HaTb: COBPEMEHHbIN NOAXos,
npodgeccnoHansHo nccnegoBaHus B MaTemaTu4eckuin annapar,
paboTaTtb C obnacTtu onTuku, anropuTMmbl 1 NporpamMmmbl Ans
nuccnegoBaTenibCkum U HaHOMOTOHWUKM, BbICOKOTOYHOIO U3MepeHns
ncnblTaTenbHbIM ONTUYECKUX MaTepuaroB| napameTpoB U KONNYECTBEHHbIX
obopynoBaHuem, N TEXHOMNOTNN, XapakTePUCTUK ONTUYECKUX CUCTEM
npubopamu n ncnonb3ysi N anemeHToB, 06paboTKnN AaHHbIX
yCTaHOBKaMu B cneumanvM3mpoBaHHOE | Mpu U3MEpPUTESNbHbIX HabNAEHNSIX
npegmeTHoM obnacTu nccnegoBartenbckoe W UccrnepoBaHUsaX, UHTepnpeTauum
KBAHTOBOW 3NEKTPOHUKM pbopynoBaHue, NpUBopbI| NONYYEHHbIX PE3YNbTaToB
1 (POTOHMKN W YCTaHOBKM YmeTb: aHanusmpoBaTb

PYHKLMOHAarbHbIE U
NPVHUMUNManbHbIE CXEMb
OMNTUYECKNX KOHTPOSbHO-
N3MepuTenbHbIX YCTPONUCTB U
000CHOBbIBaTb TpeboBaHNS K UX
ONTUYECKUM N METPOSTOTMYECKUM




XapaKkTepucTmkam

BnageTb: NoHMMaHMEM METOZOB U
MPUHLUMMNOB M3MEpPEHUs]
napameTpOB U XapaKkTepPUCTMK
OMTUYECKMX CUCTEM M 31IEMEHTOB

12. O6bemM gncuunnuHbIl B 3a4eTHbIX eguHuUax/yacax —2 /72 .

dopma NpomeXyTOYHOM aTTecTauuu: 3auem

13. TpyaoemkocTb No BuAam y4ebHon paboTbl

TpyooemMKocTb
Bug yuebHom paboTbl Bcero Mo cemecTpam

3
AyanTopHble 3aHATUSA 30 30
nexkumm 30 30

B TOM Ymcne: npaxkTuyeckme - -
nabopaTtopHbie - -

CamocTosaTensHas paboTa 42 42
B TOM 4Kcre: KypcoBasi paboTa (MpoekT) -

dopma NpoMeXyTOYHOIN aTTecTaLmm 3auem

UToro: 72 72

13.1. CopepxaHue AUCLUNIUHbI

n/n HaunmeHoBaHuWe pasgena
CogepxaHue pasgena AMCunnimHbl
ONCUNNINHBI
OCHOBbI ONTMYECKNX lMoezpewHocmu usmepeHuli; Ceoticmea criydalHbIX
n3mepeHuni rioepewHocmel usamepeHusi; lNoepewHocmu byHKYUl

usmMepeHHbIx genu4vuH; Cpedcmea usmepeHul; Onmuyeckue
rnpubopbi U npucrocobreHus

N3mepeHne xapakTepmcTuk
ONTUYECKNX MaTepUanoB

OcHo8Hble onmu4ecKkue Mamepuaribl U UX XapakmepucmuKu;
U3mepeHue nokaszamenel npesomaeHus u ducrnepcuu
onmu4eckoeo cmekna, [loHuomempuveckue Memoobi;
Pegpakmomempuyeckue memoobl; VIHmepghepeHUUOHHbIL
memod Obpeumosa; VismepeHue rokasamesiell nperoMseHust
Kpucmarnnos; IamepeHue onmu4eckoli 00HOPOOHOCMU;
UsmepeHue d8oliHO20 nyqernpeniomneHusi; OnpedeneHue
becceunbHOCMU U y3bipHOCMU

MeToabl 1 npubopbl Ans
namepeHuna TIMHENHbIX U
YrnoBbIX BE€JIMYUH ONTUHECKNX
getanen

U3mepeHue OnuHbI onmudeckux 0emanel; N3mepeHue OnuH
rnrockonaparnnesbHbiX KOHUE8bIx Mep; IamepeHue monwuH fuH3
U 8030y WHbIX MPOMEXYMKO8; M3amepeHue mosiuuH MOHKUX
rreHokK; MIamepeHue paduyco8 Kpusu3sHbI cchepuqecKux
rnosepxHocmedl; VIsmepeHue 0eyeHmMpupOo8KU U KOHMPOJb
UEeHMPUPOBKU JIUH3 U NTUH308bIX cucmem; KoHmporb rniockocmetli
onmuyeckux 0emanel; I3amepeHue yaros npuam U KiuHbes;
OnpedenieHue KoaghghuyueHmMo8 ceemornoaioweHust u
OompaeHusi

MamepeHne 1 KOHTPOrb
dOpMbl ONTUYECKNX
NOBEPXHOCTEMN

Budbi onmuyveckux nosepxHocmel U ux posib 8 (hopMuposaHuUU
onmu4eckoeo u3obpaxkeHusi;, KoHmponb ¢hopMbi MIIOCKUX
nosepxHocmel. [NpobHoe cmekio. ViHmepgepomemp Pu3o;
Konmporib ¢popmbl chepuyeckux nosepxHocmed. [TpobHoe
cmekno. iimepghepomempsi Onsi 6ECKOHMaKMHO20 KOHMPOIis
cebepudeckux nogepxHocmet Ouamempom 00 250 mMm.
Unmepgpepomemp UT-172. CeemocurnbHbIl f1a3epHbIl
uHmepghepomemp. basoenili uHmepgpepomemp UKATI-2.
UHmepghepomempsi ¢ pacceusarowiel naacmuHou.




UHmepghepomempsi coguea. ['onoepaguyeckue
uHmepghepomempsi. TeHesble npubopsl; Kpamkas
Xapakmepucmuka acghepudeckux nogepxHocmel. KoHmakmHbie
mMemodbl KOHMPOIIsE hOPMbI acghepuyecKux rnogepxHocmed.
beckoHmakmHble MemoObl KOHMPOIi ¢hopMbI acghepuyecKux
nosepxHocmel. Memod aHabeppaluloHHbIX MoYeK Orisi
KOHMPOsis ¢hopMbl ompaarouwjux acghepudecKux rnogepxHocmeu
8mopo2o ropsidka. KomneHcayuoHHbIU Memod KOHMpPOIs
acgbepuyeckux nosepxHocmeu; MIHmepghepeHUUOHHbIU
KOHMPOJIb acmpoHOMUYecKux 3epkasn. Memod apmmara

KOHTpOsb OCHOBHBbIX U3smepeHue ¢hoKyCcHbIX paccmosiHul. YamepeHue duamempos
XapakTePUCTUK ONTUYECKMX 8X00HO020 U 8bIXOOHOZ0 3padyKo8 ONnMuUYEeCKUX cucmem;
cucTem U3smepeHue yucnosol anepmypbl MUKpOCKona; VismepeHue

yeesiuyeHuUs onmuYeckux cucmem; Mameperue rnosisi 3peHusl
onmuyeckux cucmem; ViamepeHue 8UHbeMUPOBaHUS
gomoepachuyecko2o obbekmuega,; MiamepeHue pacripedesieHusi
oceeleHHOCMU 8 M/10CKOCMU U30bpakeHusi; MamepeHue
KoaghchuyueHma ceemonporycKaHusi OfnmMuUYecKux cucmem;
UsmepeHue KoaghghuyueHma ceemopaccessHusi Ornmu4ecKuXx
cucmem.

M3mepeHne abeppauni UsmepeHusi eeomempudeckux abeppayul. Memod eu3syasnbHbIX
ONTUYECKNX CUCTEM gokycuposok; IamepeHue 8051HO8bIX abeppayuli; 13amepeHue
ducmopcuu obbrekmueos; NamepeHue abeppayuli
rPOXeKMOopHbIX 3epkan (ompaxamernel), OueHKka kayecmea
u3obpaxeHus onmu4yeckol cucmembi; Onmudeckasi
riepedamoyHasi hyHKUUS U ee U3MepeHue.

13.2. Tembl (pa3penbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUI (KONTMYECTBO YacoB)
HaunmeHoBaHve TeMmbl
n/ MpakTnyecku CamocTonATenbHas
(pasgena) gucumnnuubel | Jlekuumn JlabopaTopHble Bcero
n e paboTta
1. | OCHOBbI ONTUYECKUX
o 4 6 10
N3MepEHUi
2. | smepeHue
XapakTepucTuk 4 8 12
ONTUYECKMX MaTepmanoB
3. | MeTtogbl v npnbopsbl Ans
N3MEPEHUS NMUHENHbIX U
P 4 6 10
YFMOBbIX BENMNYMH
ONTMYEeCKMX geTtanemn
4. | NamepeHue n KOHTpOnb
HPOPMbI ONTUHECKNX 8 8 16
NOBEPXHOCTEN
5. | KOHTpOrb OCHOBHbIX
XapaKkTepUCTUK 6 8 14
ONTUYECKMX CUCTEM
6. | iamepeHue abeppaunii 4 6 10
OMNTUYECKMX CUCTEM
Wtoro: 30 42 72

14. MeTogn4yeckne ykasaHus Ans ob6y4aroLwmxcsi N0 OCBOEHUIO AUCLUNIIUHbI

OCHoBHbIMU 3manamu 0Ce0eHUsI QUCUUMIIUHbI S18/15IFOMCS:
. U3ydeHue y4ebHoU, Hay4yHoU U Memoduyveckol sfumepamypbi, Mamepuasos nepuodu4eckux
u3daHul ¢ npusieYeHUEeM 371EKMPOHHbIX cpedcme Hay4yHOU UHhopmMayuu.

B xo0de nodzomoeku K meKkywum ammecmauyusm U rnpoMeXymo4yHol ammecmayuu cmyO0eHmy
pekoMeHOyemcs akmueHO UCM0/1b308amb 3/1EKMPOHHbIU  obpa3zosamenbHbili  nopman Moodle —
anekmpoHHasi cpeda ducyuniuHel, € npedocmasneHuemM npe3eHmayul Jexkyud, O0MosTHUMeIbHO20
meopemu4yecKko2o Mamepuarna U HopMamugeHO-pasosbix OOKYMEeHmMOo8 o memam U repevHel 80rnpocos
Orid no020moeKU K meKywuMm ammecmauyusm U [poMexymoyHol ammecmayuu. Takxe cmydeHmy




pekomeHdyemcs ucronb3oeamb 68ecb Habop mMemodos u cpedcme CO8PEeMEHHbIX UHGOPMayUOHHbIX
mexHosoauli Onsi U3y4YeHuUsi ome4yecmeeHHoU u 3apybexHol numepamypbl o OUCUUNIUHE, OUEHKU U
aHanusa ee mekyweao COCMOSIHUSI U fepcriekmue passumusi. Emy npedocmaensemcsi 803MOXHOCMb
pabomamb 8 KOMMbIOMEPHbLIX Knaccax ¢hakynbmema (313a aydumopusi), umems docmyn K UHmepHem-
pecypcam U 31eKmpoHHOU foYyme, UCrofib308amb UMEOWUECST Ha Kaghedpe OnmuKu U CrekmpocKonuu
usuyeckozo hakynbmema UHGHOPMaUUOHHbIE MEXHOI02UU, UCMOIb308amb pecypchl 30HanbLHOU Hay4yHoU
bubriuomeku BI'Y, 8 mom yucrne 351eKmpoHHO-bUbIUOMEeYHbIE CUCMEMBI.

15. MNepe4yeHb OCHOBHOW U [OMOJSIHUTENbHOW NUTEpPaTypbl, PeCypCOB WHTEPHET,

HeoOXoAMMbIX Ansi OCBOEHUSI AUCLUMIIUHBI (criucok numepamypbli  ogopmrsgemcs 8
coomeemcmeuu ¢ mpebosarHusmu TOCT u ucrionb3yemcsi obwjasi ckeosHasi Hymepayusi 0ns1 ecex sudos
UCMOYHUKOB)
a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK
Kupunnosckut, K. K. Onmuyeckue uamepeHus : yuebHoe nocobue : [16+] / K. K. Kupunnoeckud,
T. B. TovunuHa ; MuHucmepcmeo HayKu u 8biclue20o obpa3sosaHusi Poccutickol ®edepayuu, YHusepcumem
1. UTMO. — CaHkm-llemepbype : YHusepcumem UTMO, 2019. — Hacmb 5. Abeppauyuu u kayecmeo
u3obpaxeHusi. — 94 c¢. — Pexxum docmyna: no nodnucke. — URL:
https://biblioclub.ru/index.php ?page=book&id=564006 — bubnuoep.: c. 90. — Tekcm : 31eKMpPOHHbIU.
Llubaes, C. C. Memodb! u cpedcmea aKycmoonmu4yeckux uamepeHul : y4ebHoe nocobue / C. C. Lllubaes,
A. B. lNomasaHos, [. 1. Bonuk ; MuHucmepcmeo Hayku u ebicuie2o obpa3osaHusi Pocculickol ®edepayuu,
2 FOxHbIU ¢hedeparibHbIl yHUBEpcumem, IHXeHepHO-mexHonoauvyeckas akademusi. — Pocmos-Ha-LoHy ;
’ TaeaHpoe : FOxHbIl chedeparbHbili yHusepcumem, 2018. — 113 c. : un. — Pexum docmyna: rno nodnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=500061 — bubnuoep.: c. 106-109. — ISBN 978-5-9275-
2727-4. — Tekcm : 371eKMPOHHbIU.

©0) gononHUTeNbHasa nuTeparypa:

Ne n/n NCTOYHMK

Onmuyeckue usmepeHus : yuebHoe nocobue / A. H. AHOpees, E. B. aspunos, I'. I. MwaHuH [u 0p.]. —
Mockea : Jloeoc, 2020. — 416 ¢. — ISBN 978-5-98704-173-2. — Tekcm : 351eKMpPOHHbIl // JlaHb :
anekmpoHHo-6ubnuomeyHasa cucmema. — URL: https://e.lanbook.com/book/162959 (dama obpaujeHus:
09.11.2021). — Pexxum docmyna: 0511 aemopu3. rosibaogamernedl.

Kupunnosckut, B. K. CospemeHHbie onmu4yeckue uccriedoeaHus U usmepeHusi : y4ebHoe rnocobue / B. K.
Kupunnoeckuli. — CaHkm-llemepbype : JlaHb, 2021. — 304 ¢. — ISBN 978-5-8114-0989-1. — Tekcm :
3neKmpoHHbIl // JlaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https.//e.lanbook.com/book/167816 — Pexum docmyna: dnsi asmopu3s. nosib3oeamernel.

Kupunnosckutl, B. K. Onmuyeckue uamepeHus : y4ebHoe nocobue / B. K. Kupunnosckud, T. B. ToyunuHa.
— CaHkm-llemepbype : HNY UTMO, 2017 — HYacmb 4 : OueHka kayecmea onmu4ecKoao u3obpaxeHus u
5. usmepeHue e20 xapakmepucmuk — 2017. — 86 ¢. — Tekcm : 371eKMpPOHHbIU // IlaHb : 311eKmMpPOHHO-
bubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/110448 — Pexxum docmyna: Onsi asmopua.
rnons3oeamesed.

B) MHpOPMALMOHHLIE ANEKTPOHHO-06pa3oBaTenbHbIe pecypchbl (odmumnanbHble peCypebl MHTEPHET) :
Ne n/n Pecypc
6. | O6C «YHusepcumemckasi bubnuomeka Online» — https://biblioclub.ru/
7 ObC «3nekmpoHHas 6ubnuomeka mexHu4decko2o BY3a» («36C «KoHcynsmaHm cmydeHma») —
) http.//www.studentlibrary.ru/
8. O6C JlaHb — https://e.lanbook.com/
9. | 35C «MTIATOOPMA FOPAUT» — https://urait.ru/
10. | 3oHanbHas Hay4Has bubnuomeka BI'Y — http.//www.lib.vsu.ru

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 0o6ecneyeHuss Ans CamoCToATeNIbHOMN paboThbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuUKU, MemMOOUYECKUE yKa3aHUSI 10 8bIMOSTHEHUIO
npakmu4yeckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n MCTOYHMK
Kupunnoeckuti B.K. ToyunuHa T.B. Onmuyeckue uamepeHusi. C60pHUK eornpocos u 3aday. Yacme 2.
1. OueHka Kayecmea onmu4yecKko20 u3obpaxeHus. Y4ebHo-memodu4yeckoe nocobue k nabopamopHomy

npakmukymy ro OucyunnuHe «Onmuyveckue usmepeHusi». —Cl16: HUY UTMO, 2011. — 158 c.
Kupunnosckut B.K. ToyunuHa T.B. Onmuyeckue usmepeHusi. C6opHuk 3aday. HYacms 1. MsmepeHue
2eoMempuyecKux napamempos. YuebHo-memoduyeckoe nocobue K nabopamopHoOMy rnpakmuKymy ro
OucyunnuHe «Onmuyeckue usmepeHusi». — Cl16: Criery UTMo, 2010. — 107 c.

3 Memoduyeckue pekomeHOayuU ro ebinofIHEHUI0 caMocmosimeribHol pabomsl 06yYarouuMUCs 8
’ Maaucmpamype 1o HarnpassieHuto "Ousuka” [QnekmpoHHbIlU pecypc] : y4ebHo-memodu4yeckoe rnocobue :




[ons cmyd. HanpasneHusi 03.03.02 ®u3suka] / Cocm.: J1.FO. JleoHosa, U.I". [pesuesa ; BopoHex. 2oc. yH-
m .— OnekmpoH. mekcmosble 0aH. — BopoHex : MisGamernbckul dom BI'Y, 2021.

17. WHdopmaunoOHHbIE TexXHOsIormm, ucnonb3yemble AnNA peanu3aumum y4eOHOMU
OUCUMNIINHBI, BKNOYas nporpaMmMHoe obecnevyeHne U MHGpOPMaLMOHHO-
crpaBoOYHble CUCTEMBI (MPU HEOBXO0AUMOCTH)

B y4ebHom npouecce ucrionb3ytomess  cnedyroujue obpasosamesibHble  mexHonoauu. [lo
obpaszosamersibHbiM hopMam: JIEKYUOHHbIe 3aHamusi. [Tpeobnadarowumu memodamu u npuemam oby4eHuUs
qendomces;  00bsiCHUMebHO-UIcmpamugHbie  (00bsCHEHUe, nokad — OeMoHcmpauusi y4ebHO20
Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4HOU numepamypbl, cocmasneHue cxem u 0p.) u
UHMepaKmueHble, 8 MOM YucCre U epyrnnosbie (83aumHoe obyuyeHue 8 ¢hopme 1oG20mosKU U o0bcyx0eHuUs
Ooknados); UHOPMayUOHHbIe, MyrnbmumeduliHele (paboma c calimamu akalemMu4yeckux CmpyKkmyp,
Hay4yHo-uccnedosamesibCKUX opaaHu3ayud, anekmpoHHbix bubnuomek u u dp., paspabomka npeseHmauud,
coobuweHul u doknados, paboma ¢ 311EKMPOHHbLIMU 0byHaouwUMU fipospamMmamu u m..).

OpeaHusayuoHHasi cmpykmypa NeKUUoHHo20 3aHsmus: 1. @opmynupoeka memsl, yesnel 3aHsSmus,
rnocmaHoseka npobrnemMHo2o eornpoca. 2. Pa3bsCHeHUe 80rpoco8 MeOPEMUYECKO20 U MPakmu4yecKoeo
nnaHa Onsi peweHust nocmaeneHHol npobnemsl. 3. PaccmompeHue rnymell peweHuss npobremMHo2o
80rpoca Ha KOHKpemHbIx npumepax. 4. 3aknoyeHue, gpopmynuposka ebieodos. 5. ®opmynuposka 3adaHusi
0nsi camocmosimesibHol domawHel pabombi. O38yqusaHUe membi Credyroue20 3aHsIMusl.

lpu peanusayuu OuCYUNIUHbI C UCMOMb308aHUEM OUCMAaHUUOHHbIX 06pa3ogameribHbIX mexHosoauli
ucCronb3yrmcsi  UHCMPYMEeHMbI  37IeKMPOHHOU  UHQOPpMayUoOHHO-0bpa3osamenbHol  cpeldbi  BlIY
«3nekmpoHHbIl yHUsepcumem BIY» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru), cepsuchl
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHasi nodma, MecceHOXepbl U couycemu.

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHne AUCLUNIIUHBI:

JlekyuoHHas aydumopusi: lMpoekmop BenQ MS 612ST, Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKIHOYEHUS
k cemu "MIlHmepHem" u obecrnedyeHuem docmyrna 8 3MEKMPOHHY UHGOpMayUuOHHO-0bpasogameribHyo
cpedy BIy.

AyOumopusi 0nsi epynnosbix U UHOUBUOYaslbHbIX KOHCy/bmauul, obopydosaHHas. KOMIbHOMepOM,
mynbmumeOuliHbiM rpoekmopomBenQ MS612ST, akpaHom, yyebHol numepamypol, GOCKoU MagHUMHO-
mapkepHout 100*200.

Aydumopusi 0na camocmosimesnisHOU pabombi: 15 komn. Il nokoneHusi, 06beOUHEHHbIX 8 cemb C
gbixodom 8 MiHmepHem u obecrieyeHuem Oocmyrna 8 3JIEKMPOHHY UHOPMayUOHHO-06pa3osameribHy0
cpedy BIry.

lNepeyeHb HE06X0OUMO20 MPpoepaMMHO20 0beCeqYeHUs:

Peanusayus  OQucyurnuHbl C MNPUMEHEHUEM  3JIeKMPOHHO20 0bOy4YyeHUs U  OUCMAaHUUOHHbIX
obpaszosamersibHbIX MEXHOMo2Ul ocywecmsnsaemcsi Yyepe3 obpazosamesibHbil rnopmar "OneKmpOoHHbIU
yHugsepcumem BI'Y" (https://edu.vsu.ru).

19. OueHou4Hble cpeacTBa ANA NpoBeAeHUs TEKYLEeNn U NPOMEXYTOYHOWN aTTecTaumm

MopsifoK OLIeHKN OCBOEHUS 0By4atoLWmMMmncs y4eGHOro Mmatepuana onpeaensieTcs cogepxaHuem
criegyrowmx pasgenos ANCLMMNMHLI:

Koa v cogepxaHue MnaHnpyemble pesynbTaThbl OTanbl
KoMneTeHuun (unu ee 00y4eHus (mokasaTenm JOCTUXKEHUS dopmupoBaHus o0C
yacTtm) 3a4aHHOTO YPOBHS OCBOEHUS KoMneTeHuun (cpenctBa
KOMMNEeTEeHLMN NOCpeacTBOM (pasgensb! (Tembl) OLIeHMBaHN
opMUpoBaHUSA 3HAHWIA, YMEHUN, OVNCUMNANHBI NN )
HaBbIKOB) Moayns U nux
HaMMeHOBaHNeE)




MK-3 CnocobeH Bbibnpath [3HATb: NOHATWE O METOAAX U Paspenbl 1-6 YCTHbIN onpoc

Hay4Ho- NpUHUMNAax USMepeHusi NapameTpoB U
nccrnenoBaTenbcKoe U XapaKTEPUCTMK ONTUYECKMX CUCTEM U
TEXHOMNOrMYecKoe 9NeMeHTOB, MPUHLMMbLI CUHTE3a
obopyaoBaHWE C y4eTOM  COBPEMEHHbIX METOZOB M CPeaCcTB
ocoBGeHHocTel ONTUYECKMX U3MEPEHUIA B
HaHOTEXHOMOrMYECKUX COOTBETCTBUW C NOCTaBMNEHHbIMU
NpOLeCCOB CO3aaHust Hay4YHbIMU 1 NPaKTUYECKUMMU
MaTepuarnos 1 YCTPOWCTB  [3adadvamu;

HaHOOTOHWMKM YMmeTb: nponsBoauTb Nnoacop

onNTMYeckoro obopyaoBaHns Ans
IMOCTMKEHNS NPOECCUOHATNBHBIX
Lienen;

BnapeTb: HaBblikamu paboTbl Ha
annapaTtype onTUYECKUX 3MepPEHNI,
BbINOMHEHNS M3MepeHnn, 0bpaboTkn
NaHHbIX U3MEePUTENbHBIX
HabnogeHnn, nony4yeHns
pes3yrnbTaToB U3MEPEHUIN N OLLEHKM
NOrpeLlHOCTEN.

MpomexyTouHas aTrectauua (3a4ém) KM

20 TuvnoBble OUEHOYHble cpeAcTBa U MeToAUYECKUe MaTepuanbl, onpegensiowue npoueaypbl
oueHnBaHuAa N Kputepmn nx oueHMBaHuA
OueHka 3HaHWW, YMEHWA W HaBbIKOB, XapakTepuaywuwass a3Tanbl OpMUPOBaHUSA

KOMNETEHUMN B pamMKax MU3y4YeHuUss AUCUMNIIMHBI OCYLLECTBNSETCA B Xo4e Tekywen u
NPOMEXYTOYHOM aTTecTaumin. Tekylias atTectaumnsa NpoBOANTCA B COOTBETCTBUM C [NonoxeHnem o
Tekywen atrectaumm obydarowmxcs No nporpammamM Bbiclero obpasoBaHus BopoHexckoro
rocyjapCTBeHHOro yHuBepcuteTa. Tekywaa aTrectaums npoBoauTcs B oopme: YCTHOro onpoca
(nHaouBmpyaneHbIn - onpoc). Kputepun oueHMBaHMS nNpuBedeHbl Huxke. [lpomexyTodHas
atTectauma npoBOAUTCA B COOTBETCTBMM C [lonoXeHMemM O MPOMEXYTOYHOW aTTecTtauum
obyyvatoLmxcsa no nporpaMmmam Bbiclero o6pasoBaHus. KOHTPONbHO-M3MepUTENbHbIE MaTepuanbl
NPOMEXYTOYHOW aTTecTaumnn BKoYaloT B cebs TeopeTmyeckme BONPOChI, NO3BONAIOLINE OLEHUTb
YpOBEHb MOMyYeHHbIX 3HaHWW W MpaKTM4Yeckoe 3ajaHune, MO3BOSAOWEE OLEHUTb CTeneHb
ChOpMUPOBAHHOCTU YMEHUN M HaBbLIKOB. [Mpy oueHUBaHWN UCMOMb3YIOTCA Ka4eCTBEHHbIE LiKanbl
oueHok. Kpntepuun oueHnBaHus npmeegeHsl B n. 20.2.

[nsa oueHnBaHWs pe3ynbTaTtoB 0O6y4YeHMA Ha 3K3aMeHe YYUTbIBAOTCA creaytolme nokasaTenu:
1) 3HaHve yyebBHOro martepuana, BnageHWe MOHATUMHLIM annapaTtoM U TeopeTUYECKUMU
OCHOBaMW BOSMHOBbIX ABMEHWUI;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOM;
3) yMeHue wunncTpupoBaTb OTBET npumepamn, daktamu, SaHHbIMU COBPEMEHHbIX Hay4HbIX
nccrneaoBaHuim B ONTUKE;
4) yMeHMe nNPUMEHSATb OCHOBHblEe 3aKOHbl W aHanuanpoBaTb pesynbTaTbl HabnwaeHun wu
3KCNepuMeHTOB
5) BnageHne NOHATUIHBIM annapaTtoM 1 yMeHWe NPUMEHATb TeopeTUYecKne 3HaHus s peLleHns
NnpakTUyeckux 3agau .

20.1 TekyLWw M KOHTPOSb YCNEBaeMoCTH

KoHTponb ycneBaemocT MO AUCUMMAMHE OCYLLECTBISETCA C MOMOLLBIO CreaytoLwmx
OLEHOYHbIX CPeacCTB:

1. MNocewaemocTb NEKUMOHHbIX 3aHATMI. [lpoBepka npenogaBaTeNnemM KOHCMEKTOB MO
NporAEeHHOMY MaTepuany.

2. BbinonHeHne npakTniecknx 3agaHum (YCTHbIA Onpoc).

20.2 NMpomexyToyHasn aTTecTauumsa

MpomexxyToyHas aTTecTaumsi NPoBOAUTCS B COOTBETCTBUM C [ONOXEHMEM O MPOMEXYTOYHOM
atTecTauum oOyyallmnxcss Mo nporpammMaM Bbicliero obpasoBaHus. [pomexyToyHas



aTTecTaums no AUCLUUMNMMHE OCYLLIECTBIIAETCH C MOMOLLBIO CrieayloLmnX OLEHOYHbIX CPEeaACTB
- KOHTPOIIbHO-U3MEepPUTENbHbIX MaTepuanoB B dopme 6uneToB, coaepXawmx Mo OBa
BOMpoOCa K 3a4eTy W3 CrieaytoLLero nepeYHs:

1. lNoepewHocmu usmepeHul; Ceolicmea cryqalHbix noepewHocmel usmepeHus; lNozpewHocmu hyHKyuU
U3MepeHHbIx senu4uH; Cpedcmea uamepeHul;

2. Onmuyeckue rpubopsl U ripucriocobneHusi

3. OcHo8HbIe onmu4yeckue Mamepuarbl U UX XapakKmepucmuKu;

4. NismepeHue nokasamesiel rnpesomseHuUss u ducriepcuu onmu4yecko2o cmekna; [oHuomempuyeckue
mMemoOobi; Pechpakmomempudeckue memoobl; InmepghepeHUUOHHbIU Mmemod Obpeumosa;

5. NamepeHue nokasamenel rnpenoMieHuUsi Kpucmarnnos, IamepeHue onmu4eckol 00HOpPOOHOCMU;

6. smepeHue dgoliHoz0 nydYenpenomneHus; OnpedeneHue beccgunbHOCMU U y3bIPHOCMU;

7. UamepeHue OnuHbl onmu4eckux 0emaned; ismepeHue OnuH rnaockonapaniesibHbiX KOHUE8bIX Mep;

8. NismepeHue monuwuH nuH3 U 8030YWIHbIX MPOMEXYMmKOo8;, VI3mMepeHue mosnuwjuH MOHKUX MIEHOK;

9. NsmepeHue paduycos Kpusu3HbI cehepuyeckux nosepxHocmed; MismepeHue eyeHmpupo8KU U KOHMPOsb
UEeHMPUPOBKU JIUH3 U JIUH308bIX CUCMEM;

10. Kohmpornb nnockocmel onmudYeckux 0emarnel; VIamepeHue ya5108 npu3M U KIIUHbES;

11. OnpedeneHue KO3ghPUUUEHMO8 C8EMOINO2/IOUWEHUS U OMPaXeHUs.

12. Budbl onmuyeckux nosepxHocmedu U Ux posib 8 hOpMUPO8aHUU OMMUYECKO20 U306pakeHUs;

13. Konmpornb ¢hopmbi niriockux nogepxHocmed. [NpobHoe cmekno. Mhmepghepomemp @uso;

14. Konmpornb ghopmbi cohepuydeckux nosepxHocmed. [NpobHoe cmekrno. MHmepgepomempsni Onisi
beCcKOHMaKmMHo20 KOHMPOsis cehepudeckux nosepxHocmel duamempom 0o 250 mm.

15. lumepghepomemp UT-172. CeemocurbHbili nasepHbil uHmepgepomemp. basosnili uHmepgepomemp
UKATI-2.

16. Mlumepgbepomempel ¢ pacceusarowjeli nnacmuHou. MiHmepgepomempsni cdguza. lonozpaguyeckue
uHmepghepomempsi. TeHesbie npubopekl;

17. Kpamkas xapakmepucmuka acghepudeckux nogepxHocmed.

18. KoHmakmHbie Mmemodbl KOHMPOss (hopMbl acghepudeckKux nosepxHocmel. beckoHmakmHblie Memodhb!
KOHMponsi ¢hopMbi acghepudeckux rnosepxHocmed.

19. Memod aHabeppayUoHHbIX MoYeK 0711 KOHMPOJIsl hopMbl Ompaxxaruux acghepudeckux nogepxHocmed
8mopoeo ropsioka.

20. KomneHcauyuoHHbIU Memod KOHMPOJIs acghepudeckux nosepxHocmed;

21. lHmepghepeHUUOHHbIU KOHMPOJ/Ib acmpoHOMUYeCKUX 3epkarn. Memod Napmmana.

22. NamepeHue ¢hOKyCHbIX paccmosiHUU.

23. NIamepeHue Quamempos 8Xx00HO20 U 8bIXOOHO20 3payko8 Onmu4YecKux cucmem; ViamepeHue 4ucroeou
anepmypbl MUKpocKona;

24. VIamepeHue ygsenuyeHuUst onmu4yecKkux cucmem; VismepeHue nossi 3peHUst onmu4yecKux cucmem;

25. MIsmepeHue suHbemuposaHusi gpomoepaghuyeckoz2o obbekmusa, M1amepeHue pacripedeneHusi
0Cc8eWeHHOCMU 8 NMII0CKOCMU U300paxeHus;

26. NsmepeHue koahhuyueHma ceemornporyckaHus onmu4yeckux cucmem, MIamepeHue KoaghghuyueHma
c8emopaccesiHUsI ONMMmuUYeCKUX CUCMEeM.

27. NamepeHusi czeomempuyeckux abeppauuli. Memod susyarbHbIX ¢hOKYyCUPOBOK;

28. UsmepeHue eonHosbix abeppauul; W3amepeHue Oucmopcuu obbekmueos;, M3amepeHue abeppauyuli
MPOXEKMOPHbIX 3epKasl (ompaxameneu);

29. OueHka Kayecmea u3obpaxkeHusi onmu4veckol cucmembl; Onmuyeckas nepedamoyHas hyHKUUSI U ee

usmepeHue.
3aueT npoBoanNTCHA B NUCbMeEHHOW hopme. Kaxabin GuneT BkIoyaeT ABa TEOPETUYECKMX
Bonpoca. O6yyatoLmics rotToBuT OTBETLI Ha Bonpockl KMMa 1 oTBeyaeT npenogasaTento.
TpeboBaHUS K BbINOMHEHUIO 3aaHWIA, LWKanbl U KPUTEPUN OLIEHNBAHMS
OueHKa ypoBHSI OCBOEHMUS ANCUMNITMHBI OCYLLIECTBNAETCS NO CreayrLwmuM nokasaTesnsam:
- NpeaBapuTenbHas OLieHKa kadecTBa paboTbl HA NEKLMNOHHbLIX U NMPAKTUYECKUX 3aHATUSX;
- NONTHOTa OTBETOB Ha BOMNPOCHI 3K3aMeHaLMOHHOro buneTa.

Ecnu cTygeHT He ocBavBaeT AMCUMMAMHY B YCTAHOBIIEHHOM Mporpammon obbeme u B
CpPOKW, onpeferneHHble rpadumkoM yy4yebHOro npouecca, OH He AOMycKaeTcs K MPOMEXYTOYHOM
atTecTtauum No gaHHOMY BMAy y4ebHoM paboThl.

Kputepun oueHkn paboTbl 0OyvaloLmMxcsd, KOTOpble COOTHOCATCA C  YPOBHAMM
CPOpMNPOBAHHOCTN KOMMETEHLNN:



KpuTepum oueHnsaHmns
KOMMeTeHUun

YpoBeHb ChOPMUPOBAHHOCTH
KOMMNeTeHuunn

LLikana oueHokK

lNoceweHue
n1abopamopHbIx 3aHAMUU.
lMonHbIG omeem Ha 80rpoc
KOHMPOIIbHO-
usmepumesrbHoO20
Mamepuara 80 8pemsi
3a4yema. Omeemenl Ha
dornonHuUmersbHble
80r1pOChI.

lNoebiweHHbIlU 6a3086bIl U
r10p0o208hbIll ypo8HU

3a4ymeHo

Cucmemamuyeckue
niponycku nabopamopHbIxX
3aHsmuu 6e3
ysaxxumeJsibHOU MPUYUHbI.
HeymeHue dasamb
omeemb! Ha 80MpPOChI

He 3a4meHo




KoHTponbHO-u3MepuTtenbHbIM MaTepuan

YTBEPXOAIO
3aBseayrowmn Kadeapon oNTUKN N CNEKTPOCKONUK

OBunHHukoB O.B.
rnodnuck, pacuugposka noonucu

20

HanpaeneHne nogrotoBku / cneumansHocTb 03.04.02 — Onmuka u HaHoghOMmMoHUKa
Oucunnnuna OT.02 Teopus oNnTUYECKUX N3MEPEHUN

dopma obyyeHus 0o4YHas

Bug koHTpons 3a4€T

Bua atTectaumm NpoMeXyToYHas

KoHTponbHoO-uameputenbHbin matepuan Nel
1. OnTuyeckme npmbopsbl n NpucnocobneHns.
2. KOHTpOnb NsiockocTen ontudeckux gertanen; lamepeHue yrnos npmusm 1 KNnMHLEB.

MpenogaBatenb KonapateHko T.C.
noodnuck pacuwugpoeka noonucu

YTBEP>XOAIO
3aBseayrowmmn Kadpeapon oNTUKN N CNEKTPOCKONUK

OBunHHukoB O.B.
rnodnucsk, pacuugposka noonucu

. .20__
HanpaeneHne nogrotoBku / cneumansHocTb 03.04.02 — Onmuka u HaHoghOMmMoHUKa
OuncumnnunHa PT.02 Teopuss oNTUYECKUX N3MEPEHUI
dopma o6yyeHus o4YHasg
Bug koHTpons 3a4€T
Bua atTectauun NPOMEXYTOYHAsA
KoHTponbHO-namepurtenbHbin matepuan Ne2
1. NHTepdepomeTpbl C paccensatoLen nnactuHon. MHTepcepomeTpbl casura.
2. OueHka kayecTBa M306pakeHnst ONTUYECKON CUCTEMBI.
MNpenogaBartenb KongpateHko T.C.

rnoodnuck pacuwugpoeka noonucu



