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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM roJy Ha 3acefanuu Kapeapsl TexHoJIoruu, cepTu(UKALUU U CepBHUCa

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.1O. Me3un

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3acefanuu Kadeapsl TexHonoruu, cepTudukanuy u ceppuca

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.1O. Me3un

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojly Ha 3acefqanuu Kadeapsl TexHoIoruu, cCepTH(UKAINN U CEPBHCA

[Iporokon ot 20 . Ne

3aB. kadenpoit 1.10. Mesun

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqanuu Kadeapsl TexHoJIornu, cCepTH(UKAINN U CEPBHCA

IIporokom or 20 . Ne
3aB. kadeapoii N.1O. Me3un




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Ilenwto ocBoeHUs Kypca «DPU3NYECKre OCHOBBI U3MEPEHHUH M 3TAIOHBD) KaK O0IIei
€CTECTBEHHOHAYYHOW JUCIHUIUIMHBI SABIISETCS NU3yY€HUE OCHOBHBIX (PM3UYECKUX SBJICHUN U
3¢ (deKToB, u3yueHue ycTporcTBa mpeodpazoBaTeseil NCIOIb3YIOUIUX 3TH SBJICHUS U
3¢ deKTbl, pacCMOTpeHHe Hanbojee pacpOCTPaHEHHBIX (PU3UUECKUX MTOCTOSHHBIX.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunnuna @u3ndeckrue OCHOBBI U3MEPEHUN U ATAIIOHBI BXOJIUT B 00s13aTEIBLHYIO
4acTh y4e€OHOTO TUTaHa 00Pa30BaTEIHLHOM MPOTPAMMBI.

Jlnst u3ydeHus TUCIUIUIMHBI HeOOXOAMMBI 3HaHUS (YMEHHUS, BIAJICHHS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

duzuka

BBenenue B oTpacib

XuMus

3Hanus (yMEHHS, BIAJICHUS ), TOJTYYCHHBIC ITPH U3YYCHUU JAHHOU JTUCIIUTIIIUHBI
OyayT HEOOXOAMMBI AJI U3YUYCHUS JUCIUILTAH/TIPAKTHK:

Mertponorudeckas 3KCrepTu3a TEXHIYECKON JOKYMEHTALIMU

O6opynoBaHue U TEXHOJIOTHYECKask TOYHOCTD MTPOU3BOJICTBA METAJUIOU3IEIIHIA

OCHOBBI B3aIMO3aM€EHSIEMOCTH

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBOeHUS TUCHMITIMHBI (MOayis) «Pu3ndeckue OCHOBBI U3MEPEHUN U
3TAJIOHBD 00YYaIOLIUICs JOKEH 00J1a1aTh CIEAYOIIMMU KOMIIETCHIIUAMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-2 Cnocoben hopmynupoBath 3a1a4i MpopecCHOHATBHON ASSITENFHOCTA HA OCHOBE
3HaHUN TPOMUIBHBIX Pa3/IeIOB MATEMAaTHUECKUX M €CTECTBEHHOHAYUHBIX AUCIMILITUH

OIIK-2.1 BeinonHseT nocTaHoBKy 3a7jad B pOpMaIM30BaHHOM BUJIE HA OCHOBE
3HaHUH NPOMUIBHBIX PA3/IEIOB MATEMaTUYECKHX U
€CTeCTBEHHOHAYYHbIX AUCLUIUINH B 00J1aCTH podecCuoHanbHON
JESTEIIBHOCTH

OIIK-2.2 BeiOupaer MatemaTuyeckuii annapat i peieHus GopMaln30BaHHBIX
3aja4 B 00J1acTH MPOo(eCCHOHATILHON 1eSTEIbHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast padora — 34,95 akas. yacos:
— aynutopHas — 34 akajl. 4acos;
— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTenbHas pabora — 37,05 akaj. 4acos;
— B (popme npakTuieckoil moaroroBku — 0 akai. yac;

<DopMa arrecraguu - 3a4€T

AynuropHas % o
KOHTaKTHas padora E z ®dopma Tekyero
& =
5 B aKaJ. yacax 3 Bun KOHTPOJIS
Pasnen/ tema 3 ( A ) 82 y P Koz
g 8 © | camocrosTenpHON |  yCcIIeBaeMOCTH H
JUCLUATUINHBI 3 [~ . | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
Texk. na6. HPaKT. e aTTecTaluu
3aH. 3aH. | U &
1.
1.1 3amaum kypca. Ero Paspabotka
OCHOBHBIE pa3ienbl. 3a1auu IropUTMa
METO/IOB H3MEPCHHIA. 4 2 2 4 BBITOJIHEHUS Koncmnexr , OIIK-2.1,
PasmepHOCTH Qu3HYECKIX pelIcHUs pellieHHe 3a/1a4 OIlK-2.2
BEJIMYMH METO/Ibl TEOpUH HU3MEPUTEITBHBIX
noJ00us U pa3MEepHOCTEH. 3a1a4
HWroro no pazgeny 2 2 4
2.
CamocTosiTensHOe
2.1 Knaccuueckue HEVICHUC
U3MEPUTEIbHBIE CUCTEMEI. Y . Komncrmexkr, OIIK-2.1,
4 2 2 4 yueOHOil u
Anunabaruueckue HAVIHO cobeceioBaHme OIlK-2.2
WHBaPUAHTHI Y
JUTEPATyPhI
HWroro no pazaeny 2 2 4
3.
3.1 INorpemHxocTu PazpaboTka
U3MEPEHUH U CPEJCTB anropuTMa
n3mepeHuit. CTabMIbHOCTh BBITIOJTHEHHUS Koncnekr, OMNK-2.1
— HEOOXOANMOE YCIIOBHE 4 2 2 4 pelreHus 3aaad. pelieHue 3aaad, OITK 2' 2‘
JOCTYYKEHHS TOCTOBEPHOCTH Bri60op TeMsI cobecenoBaHme '
Y TOYHOCTH PE3yJbTaTOB JOKJIA/Ia -
W3MEpEHH. MIpe3eHTaluU
HWroro no pazaeny 2 2 4
4.
. CamocTosiTensHOe
4.1 DnemMeHTbI COBPEMEHHOM H3VHCHHE Koncnekr,
(hu3MYecKoi KapTUHBI MHPA. yrenr peleHue 3a1a4,
yaeOHOU 1
ITocrosiHHBIC HEOOpAaTUMBIE cobeceoBaHMe. OIlK-2.1,
N 4 3 2 4 HAy4YHO
n3MeHeHus: Beenennoit u HTEPATVORI Joknan B popme OIlK-2.2
CcTabMIHLHOCTH PATYPEL TIpe3eHTaINN.
IToaroroska
(byHIaMeHTaIbHBIX Pedepar
JoKJana -




(1)I/I3I/I‘ICCKI/IX NOCTOSAHHBIX.
HpI/IHLII/IHI/IaJ'ILHaSI HC-
BO3MOXXHOCTH ITOJTHOT'O

MpEe3CHTAINI
YCTpaHCHHSI
HEOMpPEICTICHHOCTH
pe3yiIbTaTOB U3MEPEHHUI.
Hroro no paszneny 3 2 4
5.
5.1 ®ynmaMeHTaNBHBIN
WCTOYHUK ITOTPELIHOCTEH
U3MEpPCHUN —
P CamocrosTenpHOe
CaMOJIBIDKCHUE MAaTePUH U HayeHme S —
€ro KOHKPETHBIC . >
I OHBJ’ICI—I:I/IH y4eOHOil u pelieHue 3a1ad,
HEO GPATHMOCTD, HHEPIS 2 2 4 Hay4YHOU cobeceloBaHuE. OIIK-2.1,
TeHHEBHe " KBE;HTOBE o ’ JIUTEPaTyphL. Hox-nan B hopme OIIK-2.2
IToaroroska Mpe3eHTALNH.
GIyKTYyaIu, ryMel OKITaNa - Pedepar
HETEIJIOBOTO N —
MIPOMCXOXKICHUSI. p
COOTHOIIICHHS
HEONpeaeIeHHOCTEH.
Wroro no pazneny 2 2 4
6.
6.1 Ipuarun
JTOTIOJIHATEIHHOCTH.
yHIAMCHTAILHBIC CamocTrosaTeasHoe
TPCACIBI TOHHOCTH U3yUYCHHE Koncnekr
U3MEPEHMH. YPOBEHD N i
CTa6I/II)J'ILHOCTI/IpHa aMETPOB yeoHoi u PCILCHAC 3212,

6 P P 2 2 4 Hay4YHOH nuTEepa- cobeceoBaHMeE. OIIK-2.1,
OOBCKTOB MHIKPO=, MAKpO-, TYpBHI. Joxk-nax B popme OIlK-2.2
meramupa. HecooTBercTBre TMoxrotoska npeseHTaIIH
YPOBHS CTa0MIIBHOCTH OKITaTa Pedepar ’
apaMeTpoB, 00BEKTOB HpeseHTALIH P
MaKpo- U Meramupa p
TpeOOBaHUSIM COBPEMEHHOM
METPOJIOTHH.

Wroro no pazneny 2 2 4
7.
CaMocTosTeNnbHOE
Komncrmexkr,
U3yueHHE
7.1 IloTeHuagbLHEIE . CIICHHE 3a4a4,
yeOHOM U

pecypcehl CTaOUIBHOCTH y . cobeceioBaHue. OIIK-2.1,

2 2 6,9 | Hay4Hoii muTEpa-
napameTpoB (GU3MUECKUX Typer. TIOAr00BKa Joxk-nax B popme OIlK-2.2
00BEKTOB MUKPO-MHPA. P ;(;)Kna;(a MPE3CHTALNH.

Pegepar
Mpe3eHTalNu!

Hroro no paszpeny 2 2 6,9
8.
8.1 du3uKo-TEXHUYECKOE CaMoCTOSATENbHOE
obecrie4eHne NHXEHEPHBIX U3yuCHHE Koncnexr,
peneHui npodaeMsl y4eOHOi 1 pelieHue 3ajaad,
repenavyn CTabmIbHOCTH 2 3 615 HAay4YHOU cobeceloBaHuE. OIIK-2.1,
00BEKTOB MUKPOMHpPA ' JINTEPATYPHL. Joknan B popme OIIK-2.2
MHUKPOCKOTTUYECKUM IToaroroska Mpe3eHTalHH.
00BEKTaM M3MEPHUTEIbHBIX JIOKJIaja - Pedepar
IpUOOPOB U CHCTEM. [pe3eHTalUH
HWroro no pasaeny 2 3 6,15
Hroro 3a cemectp 17 17 37,0 3a4ET




Hroro no JUCHUITIIINHE

17

17

37,05

3a4ecT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

O6pa3013aTeanLIe TCXHOJIOI'M1 — 3TO OCJI0CTHAaA MOACIIb 06pa30BaTean0ro
mporiecca, CHCTEMHO ONPEACTISAIONIas CTPYKTYPY U COJIEpKaHHUE JAESITeIbHOCTH 00X CTOPOH
3TOrO Ipoliecca (IpenoJaBaTelis U CTyAEHTa), UMEIOIIasl LIEIbI0 JOCTHKEHNUE TIIaHUPYEMBbIX
pe-3yabTaTOB C TOMPABKON HA MHIUBUIyaTbHBIE OCOOCHHOCTH €T0 YYaCTHUKOB. TexXHOIOTHY
-HOCTb y4€OHOTO MPOIECCa COCTOUT B TOM, YTOOBI C/IeNIaTh YU€OHBIH MPOLECC MOJIHOCTHIO
YIIPaBJISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
IIOHUMAaHHUU ABJISAKOTCA:

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

— TI0ATAITHOE OMHKCAaHUE (TIPOSKTUPOBAHUE) CIIOCOOOB TOCTHIKEHUS 33 JaHHBIX
pe3yJIbTaTOB-UENEH;

— UCIOJIb30BAaHUE OOPATHOM CBSI3U C LIETIBI0 KOPPEKTUPOBKU 00Pa30BaTEIbLHOTO
IpoLecca;

— TapaHTHUPOBAHHOCTh JOCTUTAEMBIX PE3yJIbTaTOB;

— BOCIIPOU3BOAUMOCTH 00pa30BaTEIHHOIO MPOLIecca BHE 3aBUCIMOCTH OT MacTepCTBa
Mperno-/1aBaTers;

— ONTUMAJIBHOCTh 3aTPAYUBAEMBIX PECYPCOB M YCHIIHM.

Peanuzanus KOMIETEHTHOCTHOTO MOJIX0a MPEAyCMaTPUBAET HCIOIb30BAaHUE B
y4eOHOM MPOLIECCe AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHHUS 3aHATHI B COUETAHUU C
BHEayIU-TOPHOU paboToOM C 11ebi0 (POopMHUPOBAHUS U Pa3BUTHS TPO(HECCHOHATIBHBIX
HaBbIKOB 1. Tpa-nunnonHbie 00pa3zoBaTeNbHbIE TEXHOJIOTHH OPHEHTUPYIOTCS Ha
OpraHu3aliuio 00pa3oBa-TeIbHOIO MPOIEcca, MPEANOIaraoulyo MPSIMYI0 TPAHCIALHIO
3HAHUU OT MpenojaBaTels K CTyIeHTY (IPEeUMYILeCTBEHHO Ha OCHOBE O0BSCHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00yde-HuUs). YueOHas NesTeIbHOCTh CTY/IEHTa HOCUT B TaKUX
YCIOBUSIX, KaK MPaBUJIO, PEIIPOIYK-TUBHBINA XapaKTep.

®opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHUM:

HudopmaninoHHast 1eK1Us — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepraa B
JTUCIUILTMHAP-HOM JTIOTUKE, OCYIIECTBISIEMOE TPEUMYIIIECTBEHHO BEpOATbHBIMU CPECTBAMHU
(MoHOJIOT TTpe-To1aBaTerIs).

[TpakTHyeckoe 3ausTHE B opMe MPAKTUKyMa — OpraHu3aius yueOHo! padoThl,
HampaB-JIEHHAs Ha pellleHne KOMIUIEKCHON ydeOHO-TI03HaBaTeNbHOM 3a1a4ul, TpeOyromiei oT
CTYJI€H-Ta IPUMEHEHUSI KaK HAYYHO-TEOPETUUECKUX 3HAHUH, TAK U PAKTUYECKUX HABBIKOB.

JlexuroHHBIN MaTepHall, TPOUYUTAHHBIN MO JucHUIIMHE «DU3nYecKrne OCHOBBI U3MeE-
PEHUI U ATAJIOHBD) 3aKPEIUISIETCS B X0JI€ MPAKTUYECKUX 3aHATHI, HA KOTOPBIX BBIMOJIHSIIOTCS
IPYIIIOBbIE WM UHJIMBHUIyaJIbHBIE 3a/1aHUs IO MpoiiieHHoN TeMe. [Ipu npoBenennn 3aHsaTiit
HCIOJIb3YETCS] METO KOHTEKCTHOTO O0yUYeHUS, KOTOPBII MO3BOJSET YCBOUTH MaTepHal
IyTEM BBISIBJICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

CamocTosaTenbpHas paboTa CTHUMYJIHPYET CTYIEHTOB K CAMOCTOSITENILHOM MpopaboTke
TEM B IIpollecce HamrcaHus pedepaToB, BEINOTHEHHUS HHINBUYaIbHBIX 3aJaHUil, B
Mpoliecce MOArOTOBKHU K KOJUIOKBUYMaM M UTOTOBOM aTTeCTAlNH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHOYHbIE CPEACTBA LISl POBEACHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.



8 YueOHO-MeTOnM4YEeCKOEe M HH(POPMALIMOHHOE 00eclieYeHHe U CHUILINHBI

a) OcHoBHas JIMTepaTrypa:

1. AdanaceeB, A. A. ®u3ndecKue OCHOBBI U3MEPEHHH U ITAIOHBI : ydeOHOE
nocobue / A.A. Adanacnes, A.A. Iloronun. — Mocksa : UHOPA-M, 2023. — 246 c. —
(Beicmiee oopazoBanue). — DOI 10.12737/textbook_598da02128e609.60046688. - ISBN
978-5-16-018624-5. - Tekct : snexkrponHsiid. - URL:
https://znanium.com/catalog/product/1894488 (mara oOpamienus: 19.03.2025). — Pesxxum
JOCTYTA: 110 TIOATHCKE.

2. Ilomos, I'. B. ®usnyeckue OCHOBHI HM3MEPEHUN B TEXHOJOTHSIX MUIICBOH U
XUMHAYECKOH NPOMBIIIICHHOCTH : yuebHoe mocobue / I'. B. Ilomos, 0. II. 3emckoB, b. H.
KBamnun. — Cankr-IlerepOypr : Jlanp, 2022. — 256 c. — ISBN 978-5-8114-1730-8. — Tekcr :
ANEKTPOHHBIH // Jlanp : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/211907 (mata oOpamenus: 19.03.2025). — Pexum gocrtyma: s
aBTOPH3. MOJIb30BATECH./

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. JIutBuHoBa, FO. A. OOu1as Teopust usmepenuit : yaeonoe nocodue / F0. A. JIutuHOBa,
1O. U. Makapos, 3. 0. YuctsakoB. — Cankrt-IlerepOypr : I[II'YIIC, 2017. — 49 ¢. — ISBN
978-5-7641-0984-8. — Tekct : ayekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/93806 (mara obpamenus: 19.03.2025). — Pexum poctyma:
JUIsL aBTOPH3. MOJIb30BATEIICH.

2. I'pubanos, /. JI. O6mas Teopus uzmepenuii : monorpacdus / JI. /1.
I'pubanos. — M. : UHOPA-M, 2018. - 116 c. — (Hayunas mbicip). —
www.dx.doi.org/10.12737/11915. - ISBN 978-5-16-010766-0. - TekcT : 371€KTPOHHBIIA. -
URL.: https://znanium.com/catalog/product/947760 (nara o6parmienus: 19.03.2025). — Pexum
JOCTYTA: 110 TMOAIHCKE.

3. Ommbku n3mMepeHuit PuU3ndeckux BeITUUUH : yuebHoe nocodue / A. H.
3aiiens. - 3-e usm., crep. - CII6. u np. : Jlans, 2009. - 108 c.

4. Metponorus : yueOnuk / [A. A. bproxogerr, O. ®@. Bsiuecnasosa, /. 1.
I'pubanoB u ap.] ; mox obur. pexa. C. A. 3aiiuiesa. - 2-e us., nepepad. u goi. - M. : @opym,
2011.-463 ¢

B) MeToauuyecKue yKazaHus:

1. [Tonypxo, . B. CtanaapTu3zanus u NOATBEPKICHUE COOTBETCTBUS : yueOHOE
nocobue / U. B. [Tonypko, C. A. KpsioBa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - 3ar. ¢ tury:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20797 (nata oOpamieHus:
19.32025). - MakpooObeKT. - TekcT : aeKTpOoHHBIN. - CBeeH s 0CTYIHBI Takxke Ha CD-
ROM.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

HanmenoBaHue y
o Ne norosopa CpoKk e CTBUS JINICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHo



https://znanium.com/catalog/product/1894488
https://e.lanbook.com/book/211907
https://znanium.com/catalog/product/947760
https://host.megaprolib.net/MP0109/Download/MObject/20797

7Zip cB0OOIHO pactpocTpansemoe [10 OeccpouHO

FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Ha3paHue kypca Cchuika

MexnynaponHas peepaTuBHas U OJTHOTEKCTOBAs

. . https://www.nature.com/sitein
cripaBOoYHas 0a3a TaHHBIX HAYYHBIX W3JaHHK «Springer

dex
Nature»
OnekrponHblie pecypebl oudmmorexk MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

https://www.rsl.ru/ru/4readers

Poccuiickas ['ocynapcTtBennas ounbnuoreka. Karamoru
/catalogues/

denepanbHOE TOCYAAPCTBEHHOE 00 KETHOE

yupexaenue «DeaepaabHbIii HHCTUTYT URL.: http://www1.fips.ru/
POMBIIIICHHOW COOCTBEHHOCTHY

Hanmonanenas nHGOpMamoHHO-aHATUTHYECKAsT URL:

cucrema — Poccuiickuii nuaekc Haydnoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHLI) asp

DjekTpoHHas 0a3a mepruoIuUecKuX u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUUIIIMHBI (MOIYJIs1)

MarepuanbHO-TeXHUYECKOe 00eCIeYeHNE TUCIUILTNHBI BKITIOYACT:

Y4ueOHast ayTUuTOpHS IS POBEICHHS 3aHATUH JIEKITMOHHOTO THIIA; yyeOHas
ayJAUTOPUS ISl IPOBECHHS MTPAKTUYECKHUX 3aHATHN

TexHuueckue cpencTBa 00ydeHus, CayKallie Uil IpeCTaBIeHUs yueOHOM
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTHMEUIHbBIC CPECTBA XPAaHCHHUS, TIEpeIaun U
npejcTaBieHus yueOHoM nHpopmanuu.

Crneunanu3upoBaHHas MeOelb.

Y4ueOHast ayTUuTOPHS IS TPYITIOBBIX U HHIMBUIYAJIbHBIX KOHCYJIBTAINH, TEKYIIIETO
KOHTPOJISI IPOMEKYTOYHOHN aTTeCTalluu

Kommerotepras Texnuka ¢ makerom MS Offise, ¢ noakimodenueM k cetn « HTepHETY
Y C JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAIIMOHHO — 00pa30BaTEIbHYIO CPETy YHHBEPCHUTETA.
CriennanusupoBaHHas MeO€b.

[Tomerienue s cCaMOCTOATENBbHOM paboThI

[Tomermienue U1t XpaHeHUs U MPOPUIAKTHUECKOTO 00CITY>)KHBaHUS Y4eOHOTO
o0opynoBaHus

CpencTBa U3MEPEHUH: ITAaHT€HIIUPKYJIb, MUKPOMETD, TEPMOMETP KUIKOCTHBIMH,
apeoMerTp.

JlaGopaTtopHoe 060pyioBaHHE.



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

Pedeparts (10KJIa1bI — IPE3eHTANMH) MO TUCIHUTLIAHE:

"®u3nyeckue OCHOBBI U3MEPEHUM U ITAJIOHBI”

O6nem u opopmieHue pedepara.

[Tonuslit 00beM pedepata - He MeHee 20-25 crpanun popmara A4.

CocraBneHHbIM pedepaT NpeAcTaBiIAETCs B pPacHeyaTaHHOM BHJE, C IPHIIOKEHHEM
COOTBETCTBYOIIEro (haiiya B 3IEKTPOHHOM BHJIE (TIpe3eHTanus , 15 — 20 ciaiiios).

B oTnenbHbIX ciydasx, B IOPsIKE UCKIOYEHUS U 110 IPEBAPUTEIIbHON IOTOBOPEHHOCTH
C TpemnojaBaresieM, JOIMyCKAaeTcss NpeicTaBieHue pedepara TOIBKO B DIEKTPOHHOM BHUaE (
MIPE3CHTAIINSA ).

Temaruka pedeparos.

Pedepatsl 10KHBI OBITH NOCBALIEHBI PACCMOTPEHHUIO HA3HAYEHUS, (PU3NYECKUX OCHOB,
NPUHIUIIOB Pa0bOThl, 0COOEHHOCTEH KOHCTPYKIMH, OOJIACTH MPHUMEHEHHs LEeIeco00pa3HOCTH
UCMOJIb30BAaHUS, BO3MOXHOCTBIO 3aMEHbl Ha Jpyrue aHajJord A  KOHKPETHBIX
H3MEpHUTEJbHbIX NPHOOPOB, peajbHO MCIHOJb3yeMbIX B OTPACIAAX NPOMBIILJIEHHOCTH,
Hayke, OBITY.

TpeboBaHMs K CTPYKTYpe U coJepkKaHUIo pedepara.

Hasganue.

HasBanue pedepara 101KHO COBIIAIaTh C IPUHATHIM HAUMEHOBaHUEM paccMaTpHUBaEMOro
U3MEPUTEIILHOTO MpruOopa (WK TUTIA IPUOOPOR)

Beenenne. (2-2,5 ctp.)

OTOT pas3zfen JODKEH COAepXKaThb KpaTKWe CBEIeHUs 00 u3MepsieMblx Ipudopom
TEXHOJIOTUYECKUX Iapamerpax, o0 oOjacTh mNpuUMeHeHus npubopa B HedTerazoBou
IPOMBIIIIIEHHOCTH.

®du3nyecKkue OCHOBBI U3MeEpeHuil (He MeHee 7-9 ¢Tp.)

Heo6xoanMo mompoObHO paccMOTpeTh, KakuM 00pa3oM (C TOMOIIBI0 KaKuX (PU3NIECKUX
3ppeKToB)  H3MepsAeMBbI  TEXHOJOTMYECKMH  mapameTrp  mpeoOpazyercs B CHTHal
PEruCTPUPYIOIIET0 yCTpoWcTBa MpuOOpa (HampuMmep, B BEIWYMHY HANpPsDKEHUS, TOKa,
nepeMeleHust mnokasaTtens M T.1.). [lng mnoBblmeHHs OIEHKM 3a pedepar keraaTeiabHO
HCIIOJIb30BaTh U 0oJiee CeUalIbHYI0 HAyYHO-TEXHUYECKYIO JINTEPATYPY.

KoucTpykTuBHbIe 0cOOeHHOCTH TTpubOopa (He MeHee 5-6 cTp.)

JlomxHa OBITH TpUBE/IEHA HE TOJIBKO CXeMa MPUOopa, HO U ONHMCAHO Ha3HAUYEHUE BCEX AT0
OCHOBHBIX JIeTaJIel/0I0KOB, Ipeebl U3MEPEHUs, YyBCTBUTEIbHOCTD, TOTPELIHOCTH U T.JI.

AJbTepHATUBHBIE CIIOCOOBI H3MEPEHHS TEXHOJIOTHYECKOT0 mapametpa. (4- 5 crp.)

Heo6xonnMo f1aTh KpaTKoe OMHMCaHUE eIle OAHOTO - JBYX MPHUOOPOB, NMpeTHa3HAYEHHBIX
JUTSL ©K3MEPEHHUSI TOTO YK€ CaMOr0 TEXHOJIOTUYECKOT0 napameTpa (BI3KOCTH, pacxoja | T.I1.), HO €
UCIOJIb30BaHUEM IpYTuX (hruznyeckux 3pQeKToB.

Cnucok uCnob30BaHHBIX UCTOYHUKOB (HE MeHee 10-Tun)

B Texcre pedepara 10KHBI OBITH CBUIKM HAa 3TH UCTOYHUKH B TIOPSIZIKE UX YIIOMUHAHUS.

TemaTuka pedepaToB (10KJIAT0B — NPe3eHTAIUI)

KBaprueBble yachl U CEKyHIOMEPBI. MexaHNUeCKHUe 4achl U CEKYHIOMEPBL. DJIEKTPOHHBIE
U3MEpUTENN 4YacToThl BonHOBBIE (J1a3epHble) H3MEPUTENH PACCTOSHUM YIIbTPa3BYKOBHIE
TOJILIUHOMEPBl BUXpETOKOBBIE TONIMHOMEPBL. MarHuTHbele TONIMHOMEPBL. OnTHueckue
MUKpPOCKOIIBI ~ DJEKTPOHHbIE  MHKPOCKONbl ~ CHIIOBBIE, aTOMHO-CHUJIOBBIE = MHUKPOCKOIIBI
MexaHnueckue U3MEPUTENHN MacChl DIIEKTPOMEXaHNYECKUE NU3MEPUTENN Macchl PagronnonHsie
U3MEpUTENN KojludecTBa BemiecTBa ONTHUECKHE CIIEKTPOMETPhl PEHreHOBCKHE CHEKTPOMETPhI
CriektpomeTpsl Ha 0a3e sAepHO-MarHUTHOTO pe3oHaHca Xpomarorpdpsl DoTOKOIOpUMETPHI
Pedpakromerper TepmomeTpsl pacmmpeHuss DIEKTPUUYECKHE H3MEpPUTETH  TeMIepaTyp
[Tupomerpsr M3mepurenn BrnaxHocTd HM3mepurenu nasieHus M3meputenn IUIOTHOCTH
N3mepurenn Bs3koctu U3mepurenn myma M3mepurenu ocemeHHocT M3mepurenn cubl TOKa
JlozumeTpudeckue IpudopsbI.



IIpumep pemenns 3aga4 (MeTOx pa3MepHOCTH)
Onpeneants nNepuoa cOOCTBEHHbIX KOJIEOAHUIT MATEMATHYECKOT0 MASITHUKA

OcHOBHBIE ITapaMeTpbl MasTHUKA — OauHa | u macca m; MasTHUK KoyeOJeTcs B IOJe
TATOTEHUSI 3eMJIM, KOTOPOE€ XapaKTEpU3YeTCsl yCKOpEHUEM CBOOOAHOro majaeHus g. Mmeercs
yeTblpe (U3NYECKUX BEJIMYMHBI, KOTOPbIE BBIPA)XKa€M 4Yepe3 TPU OCHOBHbBIC €IUMHUIIBI B BUJE

ypaBHeHus (1)

r=1XmV¥gZ (1)

Cocmasum ypaenenus 011 nokasameieii cCmeneHeil pasmepHocmeil:
- 01s epemenu — 1. 1 = -ZZ ons ()Jmubt L:0=X+7Z;
- 0715 Ma 1

Honyuum: Z = 7 —| 2m g 2 — / (3)’ noocmanoexku ¢ ypaeuenue (1) umeem:

Buipasicenue (3) c mounocmoio 00 nocmosannoil 21 cosnadaem c opmynoii nepuoda Koaedanuii mamemamuiecko2o MaamHuKa.



IIpunoxenne 2

OueHouHBbIE cpeICTBA AJs NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) [lnanupyemMble pe3yJibTaThbl 00y4YeHHUS] M OlleHOYHbIE CPeACTBA /Il NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon WNunukatop
JTOCTHKCHUS O11eHOYHBIC CPEJICTBA
UHMKATOpa .
KOMITCTCHIIMHI]
OIIK-2: CiocoOeH popMyaInpoBaTh 3aa4M MPOPECCUOHATBHON ACATSIPHOCTA HA OCHOBE

3HAHUMN HpO(bI/IJ'IbHBIX pasaciioB MaTCMATUYCCKHUX U CCTCCTBCHHOHAYYHbBIX TUCIHUIIIINH

OIIK-2

Brimonuser
MMOCTAaHOBKY 3a7a4 B
(hopMaIM30BaHHOM BHJIC
Ha  OCHOBE  3HaHUU
MpOo(HUIBHBIX Pa3JIelioB
MaTeMaTHYECKUX u
€CTECTBEHHOHAYYHBIX
JTUCIUIIMH B 00JIaCTH
npohecCuoHATBHOMN
NEeATETbHOCTH

Haquble MCTOAbI IIO3HAHUA ACIATCA Ha

IPYIIIBL:

1. OMIIUPUYECKUE U TEOPETUYECKUE

2. HIMIIUPHYECKUE, TEOpPETUYECKHE,
UHTYUTUBHBIE

3. IMIIUPHYECKUE, TEOpPETUYECKHE,
MHTYUTUBHBIE U SMOLIMOHAJIbHbBIE

4. PannonaneHsle, UHTYUTHUBHBIE,
KOHIENTYalIbHbIE U allpUOPHBIE

CpennexkBagpaTu4eckoe OTKJIOHEHUE

cpenHero u3 N 0TCUeTOB

1. B KOpEeHb KBajpaTHbli u3 N pa3
MEHBIIIE  CPEJHEKBAAPaTUYECKOTO  OTKJIOHEHUs
OJIHOTO OTCYEeTa

2. B N pa3 MEHbIIIE
CpeIHEKBaIPaTUYECKOTO OTKJIOHEHHUSI OJIHOTO
oTcyeTa

3. B N pa3 OobIe
CpEIHEKBAIPaTUYECKOTO OTKJIOHEHHMSI OJIHOTO
oTcueTa

4. B KOpEHb KBajpaTHeli u3 N pa3

OoJiblIIe CpeTHEKBAIPATHIECKOr0 OTKJIOHEHUS OJTHOTO
orcyera

OJIVKTYALINN —

1. ClIy4ailHble OTKJIOHEHUS (PU3NYECKUX
BEJIMYMH OT UX MMHUMAJIbHBIX 3HAYECHUH.

2. ClIy4aiiHble OTKJIOHEHUS (PU3NUYECKUX
BEJIMYMH OT UX MAKCUMAJIbHBIX 3HAYECHUI.

3. CUCTEMAaTUYECKUe OTKJIOHEHHMSI
(bU3MUECKUX BETMUMH OT UX CPEIHUX 3HAYECHUH.

4. ClIy4aiiHble OTKJIOHEHUS (PU3UUECKUX
BEJIMYMH OT UX CPEAHUX 3HAUCHUH.

JloBepuTeNbHBIM HHTEPBAIOM Ha3bIBaeTCS

1. UHTEpBajJ, KOTOPBIA C  3aJaHHOU
CTETIEHBIO JTOCTOBEPHOCTH BKJIIOYAET B ceOs cpeaHee
3HAYEHHUE U3MEPAEMOI BEINYMHBI

2. UHTEpBaJl, KOTOpBIM C 3aJaHHOU
CTETEHBI0 JOCTOBEPHOCTH HE BKIIOYAeT B cebd
MCTUHHOE 3HaYCHHE U3MEPSEeMOM BETUUUHbI

3. UHTEpBaJl, KOTOPBIA € 3aJaHHOU
CTETIEHBIO JOCTOBEPHOCTH BKIIIOYAET B CE0S1 UICTUHHOE
3HAYEHUE U3MEPSIEMOI BEINYMHBI




Nupukarop

Kon
TOCTIKEHUS O1eHOYHBIE CpeCcTBa
WH/IKAaTOpa .
KOMIIETEHIUHII
4. WHTEpBall, KOTOPBIM € 3aJaHHOU
CTCIICHBIO JIOCTOBEPHOCTH HE BKIIOYAET B cels
CpeHEe 3HAYCHHE U3MEPSIEMON BEJIMUMHBI
OIIK-2 Bri6upaer Mertopl cOopa, aHayu3a 1 00pabOTKH
2 MaTeMaTHYeCKUi JTAHHBIX. 3aKOHBI TEPMOJANHAMHUKH, KHHETUKH.
ammapar Juisi  perieHusi | OCHOBHBIE — TIOJIO)KEHUSI ~ COBPEMEHHOW  TEOpUU
(bopManTu30BaHHbBIX CTPOEHUS aTOMa; METO/IbI CTATUCTUYECKOI 00paboTKH
3amad B o0JiacTH | pe3y/IbTaTOB U3MEPECHUH.
npodheccuOHaTBLHON OnpenenuTb, UCXOAS U3 TEPMOIMHAMUIECKUX
JeSITeTbHOCTH JTAHHBIX, B KaKoM cirydae B

1N300apHO-U30TEPMUUECKUX  YCIOBUSAX  BO3MOXKHO
CaMOIIPOU3BOJIBHOTO MOJIy4EHUS JUCIIEPCHBIX
CUCTEM:

AG = AH - TAS

1. AH<0,AS>0

2. AH>0,AS<0

3. AH>0,AS=0

4. AH=0,AS <0

Hcnons3yss mpaBuio pa3sMEpPHOCTEH, HAWTH
CUIIy, C KOTOPOM NOTOK HIECAIBHOM HEC)KHMAaeMOU
KUAKOCTU IUIOTHOCTBIO  (p), ABMXKYIIMMCS cO
CKOpPOCTBIO V, gelcTByeT Ha map paguycom R

(pUcyHOK).
e N

-

Kpurepuii nogobus —

1. TO MaTeMaTHYeCKOe BBIPAKEHHE B
BUuae pasMepHoll komOuHammu (cuctema CH)
OTIpeNIeNIOMNX (BaKHEHUIIIHNX ) TapaMeTPOB TpoIiecca.

2. TO MaTeMaTH4YeCKOe BBIPAKEHUE B
BUZEC pa3MepHOW KOMOWHAIIMHM  ONPEACIIFOIINX
(BayKHEMIINX ) MapaMeTpoB Mpoliecca.

3. 9TO MaTeMaTHYeCKOe BBIPAKEHHE B
Bujie Oe3pa3MepHON KOMOWHAIMK ONpeAesIOImUX
(BaykHENIINX ) TapaMeTpOB Ipolecca.

4. 3TO JIOTHYECKOE BBIPAXKEHUE B BHJIE
6e3pa3MepHOit KOMOUWHAITUN OTIPEIEISIONINX
(BayKHEMIINX) mapaMeTpoB mpoliecca

KocBeHHbIMM Ha3bIBAIOT TaKkue W3MepeHus, Mpu
KOTOPbIX YNCNOBOE 3HAYEHWE UIMEPAEMON BENNUYMHDI:

1. onpeaenaeTca HenocpeacTBeEHHbIM
CpaBHeEHUNEM C 3TA/IOHOM




Nupukarop

Kon
JTOCTHKECHUS O1ieHOYHBIE CpEICTBA
WHIUKATOPA .
KOMIICTCHIAMI],
2. HenocpeacTBeHHO CpaBHUBaeTcA C
eANHULEN N3MepeHus
3. onpepensetca HenocpeaCTBEHHbIM
CpaBHEHUWEM C ApYyroi U3Mmepaemoin BEIMYNHOM
4, onpeaenserca no N3BECTHOW

GYHKUMOHANbHOM 3aBUCMMOCTM Yepes Apyrve BeMUmHb,
KOTOpble MOXHO NPAMO U3MepUTb

WuctpymeHTanpHas MOTPEIIHOCTD
OIpeaeseTcs:
1. [To kjmaccy TOYHOCTH YKa3aHHOMY B

nacrnopre npubopa Ha IIKaje, €CU Mpees MIKaJbI
COOTBETCTBYET LIEJIOMY 3HAYEHUIO

2. IIpuHrMaeTcs paBHOM ITOJIOBUHE LIEHBI
JICJICHNs IIKajbl, €CJIM HA4yajJo OTCYeTa IOKa3aHWUMU
pacroJIaraeTcsi B CEpeANHE Kbl

3. IIpynuMaercs paBHOW LIEHE IEJICHUs
LIKAaJIbl, €CJIM KJIacC TOYHOCTH HE yKa3aH B IAacIopTe
nmpudopa Ha IIKajIe

4. Ilo kmaccy TOYHOCTM YyKa3aHHOMY B
nacropre npubopa Ha IIKajie, a €CiIu K1acCc TOYHOCTH
HE yKa3aH, TO IPUHUMAECTCS PABHOW ITOJIOBUHE LICHBI
JICJICHUS] NIKaJIbl

0) Ilopsaaok mpoBeJeHUs NMPOMEKYTOYHONH ATTECTALMH, MOKA3aTeJIH U KPUTEPHU
OlLlCHMBAHMSA:

[TpomexyTouHas arrecTanust MO JUCHMILIMHE "OU3NYECKHME OCHOBBI H3MEPEHUN U
ATAJIOHBI” BKJIIOYAET TEOPETUYECKHE BOMPOCHI, MO3BOJISAIOLIME OLIEHUTh YPOBEHb YCBOCHHS
00y4arolyUMUCs 3HAHUM, BBIABIAIONIME CTENEHb CPOPMHUPOBAHHOCTH YMEHUN M BIaJICHUH,
npoBoauTCa B (hopMme 3aueTa. 3adeT Mo JAaHHOW JUCIUIUIMHE MPOBOJIUTCSA B YCTHOW (popme 1o
IIEPEYHIO BOIIPOCOB K 3a4ETy.

Bonpocul k 3auemy
3anaun Kypca. Ero ocHOBHBIE pa3fieibl.
3aaun MeTo/10B U3MepeHuil. PasmepHocTu pusnueckux BeIUYUH
Mertobl TeopuH 1o100us U pa3MepHOCTEH.

Kitaccnueckne n3MepUTENbHBIE CUCTEMBI.
AnunabaTuyeckre MHBapUAHThI
[TorpemHoCTH U3MEPEHUN U CPEJICTB U3MEPEHUM.
CTabuabHOCTh — HEOOXOJMMOE YCIIOBUE JOCTHXKEHUS JTOCTOBEPHOCTU M TOUHOCTH
pEe3yJIbTATOB U3MEPEHU.

NoabkowhE

8. DJeMeHTBl COBpEMEHHON (PM3NYECKON KapTHHBI MHpA.

9. [TocrossHHble ~ HeoOpaTHMble U3MeHeHus BceeneHHoOW W cTaOUIBLHOCTH
byHIaMEHTATBHBIX (PU3MYECKUX MOCTOSIHHBIX.

10. [IpyHumnaneHass HEBO3MOXHOCTh IIOJHOTO YCTPAHEHHWS HEOIPEACIICHHOCTH
pe3yNnbTaTOB U3MEPEHUN.

11. DyHIaMEHTAIBHBI HMCTOYHUK ITOTPEHNIHOCTEN HW3MEPEHMM — CaMOJBHKECHHE
MaTepUH U €70 KOHKPETHBIE POSBIICHUS

12. KBaHnToBbIe QuiyKTyalnuu, IIyMbl HETEIJIOBOTO MPOUCX0XkaeHUs. COOTHOIICHUS
HEOIIPEIEIEHHOCTEN.

13. [IpuHmn  gonmonHUTENbHOCTH.  (DyHJIAMEHTAJIBHBIE  NpPENeiabl  TOYHOCTH
U3MEPECHUM.

14. YpoBeHb CTaOMIIBHOCTH MTaPaMETPOB 0OBEKTOB MUKPO-, MAaKpO-, MEraMupa.




15.  HecootBercTBHE YpOBHS CTaOWJIBHOCTH IapaMeTPOB, OOBEKTOB MAakKpo- H
Meramupa TpeOoBaHHUsIM COBPEMEHHON METPOJIOTHH.

16. [ToreHnmanbHBIE pecypchbl CTAOMIBHOCTH IMapaMeTpoB (PHU3NYECKUX OOBEKTOB
MHUKPOMHUPA.
17. DU3NKO-TEXHUYECKOE 00ecIeueHne NHKEHEPHBIX PELICHNH MPoOIeMbl epeaayn

CTaOMIBLHOCTH O0OBEKTOB MHKPOMHPA MUKPOCKOITMYCCKUM 00BeKTaM N3MCPUTEIIBHBIX HpI/I60pOB

H CUCTCM.

IToka3zatenn u KPUTECPUHA OLICHUBAHUS:

Ounenka

Kpurepun

3a4uTeHo

Jloctarounslii 00beM 3HaHMM B pamMKax 00pa3oBaTEIbHOIO
CTaHJapTa, YCBOCHUE OCHOBHOW JINTEpaTypbl, PEKOMEHJIOBAaHHOMU
yaeOHOMH
IIPOrpaMMOM TUCUMILIMHBI, UCIIO0JIb30BaHUE TEPMHUHOJIOTUH,
CTHWJINCTUYECKOE U JIOTHUECKOE U3JI0KEHUE OTBETA HA BOIIPOCHI,

YMEHHE JIeNaTh BBIBOJBI 0€3 CYIIECTBEHHBIX OINOOK, yMEHHE
OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSAX, KOHLECNIMIX U HAIPaBICHUIX
10 U3y4aeMol AMCLMIUIMHE U JaBaTh UM OLIEHKY, paboTa Ha
71a00paTOPHBIX 3aHATHSX, TOMYCTUMBIA YPOBEHB KYJIbTYpPbI
VICITOJIHEHMS 3aJJaHUN.

He 3auTeno

@parmMeHTapHble 3HaHUS B paMKax  00pa30BaTEIHLHOTO
CcTaHJapTa,
3HAHUE OTIEIBHBIX JIMTEPATYPHBIX UCTOYHUKOB, PEKOMEHI0BaHHBIX
y4eOHOM porpaMMoi TUCIHUIUIMHBI, HEYMEHHUE UCTIOIb30BaTh
TEPMHUHOJIOTHIO IUCUUIUINHBI, HATMYHUE B OTBETE IPyObIX
CTIJIMCTUYICCKUX U JIOTHYECKUX OMIMOOK, TACCHBHOCTh HA
71a00PaTOPHBIX 3aHITUIX




