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1 BBenenue

PaGouas nmporpamma 1 (GOH OLIEHOYHBIX CPEACTB AUCHHUILTUHBI «MeTposorus, cTaHaap-
TU3alUs U cepTU(UKALND» COCTaBICHBI B COOTBETCTBUH C TPeOOBaHUAMH (elepaibHOTO ToCy-
JAPCTBEHHOTO 00pa30BaTENBHOTO CTAHJAPTa, YTBEPXKICHHOrO Mpukazom MwuHoOpHayku Poc-
cutickoit @enepanuu oT 07.08.2020 Ne 922, 1 ocHOBHO# MpodecCHOHATBHOM 00pa30BaTEIHbHOM
nporpammbl MOAroToBKU «TexHonoruu mnepepaboTKH MOJE3HBIX MCKOMAEMBIX U HM3BICUCHUS
JIparole€HHbIX METAJUIOBY 10 HaNpaBJIeHUIO NOAroTOBKHU «18.03.01 XuMuueckas TEXHOIOTUSD.

[IpakTHueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

[Tpodeccuonanpuspiii ctanaapt 27.046 «CIIEHHUAJIUCT 110 TUJPOMETAJUIYPT U-
YECKOMY ITPOU3BOACTBY TAXEJIbIX IBETHBIX METAJIJIOB».

O606mennas tpynosas ¢yHkius: B Opranuzanusi BHIIOJHEHHS OCHOBHBIX OIepanuit
npoliecca rupOMETaUTyPruaeckoro Nporu3BOICTBA TSXKEIIBIX LIBETHBIX METAJIOB.

H3-13 TpebGoBanusi OUpOYHONM CHUCTEMBI U HAPAIOB-IOMYCKOB B OTIEICHUH OCHOBHBIX
omnepanuii TuaApoMeTaITyprudeckoro npouspojcrsa, HY-1 Konrponuposats npasuina BeaeHuUs
YUETHOM OKYMEHTAllUU pabOTHUKAMH OTAETICHHS TUAPOMETAIUTYPrHYECKOT0 MPOU3BOICTBA.

[Mpodeccnonanshsiii crangapt 27.066 «CITELIUAJIUCT XUMUYECKOI'O AHAJIM3A
B METAJUTYPI'UN».

O606mmennas TpynoBas ¢yakiusi: B OcyiecTBieHne CIOKHBIX XUMHUYECKHX aHAIN30B
0e3 npeABapUTEIILHOTO pa3/ieNIeHNsI KOMIIOHEHTOB B METAJUTyPIHUYE€CKOM MPOU3BOJICTBE.

TJ-7 Craructudeckas oOpaboTka 1 ohopMIIeHHE PE3yJIbTaTOB CIOKHOTO XMMHUYECKOTO
aHaJIM3a BO3AYIIHON Cpelbl pabodeil 30HBI, Ta30BBIX MPOMBIIIICHHBIX BBIOPOCOB, KOKCOBOTO,
JIOMEHHOT0, IIPUPOJHOTO ra3a U CMecel razoB B MeTajulypruiueckom npousBoactse, T/-10 Cra-
TUCTUYECKass 00paboTka U 0OpMIICHHE PE3yIhbTATOB CIOKHBIX KOJUYECTBEHHBIX XUMHUYECCKHIX
aHaJIM30B BOJBl U PEAr€HTOB B MeTaulypruueckoMm mnpousBoiacTtBe, T/I-11 Merponorunueckas
OIICHKA PE3YJIHTAaTOB CIOXHBIX KOJIMYECTBEHHBIX XMMHYECKUX AHAJIM30B BOJIBI M PEAarcHTOB B
MeTaJulypruueckoM mnpousBojctse, T/[-12 @opmupoBaHHe MPOTOKOJIOB PE3YIbTATOB HCIBITA-
Hult (u3mepenuii), T/1-14 IIpoBenenre BHYTpHIabOpaTOPHOTO KOHTPOJISI KAUueCTBa PE3yJIbTaTOB
KOJIMYECTBEHHOT0 XMMHUYECKOTO aHann3a 00beKToB ucnbiTanuii, H3-3 MeToaudeckue yka3zaHus
Y PEKOMEHJIAINH 0 MEXTOCYIapCTBEHHON CTaHAApTHU3AIlMU BHYTPUIA00OPATOPHOTO KOHTPOJIS
KauecTBa Pe3yNbTaTOB KOJIMYECTBEHHOT'O XMMHYECKOTO aHAIIN3a 0ObEKTOB UCIIBITAHUS.

3a)1aq1/1 JUCHUITIINHBI cDOpMPIpOBaHI/IC 3HAHUHN 00 OCHOBHBIX ITOJIOKEHUIX MCTPOJIOTHH, CTAH-
JapTU3aIUU U TIOTBEPKICHHS COOTBETCTBHUS.

cDOpMPIpOBaHI/IC YMCHUA MTOJIB30BATHCA MOJTOXKCHUAMU HOPMATUBHBIX
JIOKYMEHTOB B 00JIACTH METPOJIOTHH, CTAaHAAPTU3AIUH, TIOATBEPKACHUS
COOTBETCTBUA, B3AUMO3aMCHACMOCTH U HOPMUPOBAHHUA TOUHOCTH.
dopMHupoBaHUE HABBIKOB PA0OTHI YHUBEPCATBHBIMU CPEJCTBAMH U3Me-
peHust; 00pabOTKU PE3yIbTaTOB U3MEPEHUS

OcHoBHbIe pa3zzaensl / | 1 Merponorus
TEMBI JTUCITUTUTAHBI 2 CrangapTu3anus U cepTudukanms

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO0 JMCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKEHHUSI KOMIIeTeHIIHI

[Iponiecc u3y4yeHHs AUCHUIUIMHBI «MeETpOJiorus, CTaHAAPTH3aALUA M CEpTUPHUKAIMSI
HamnpaslieH Ha GopMHUpoBaHUE cienyromux kommereHuil B coorserctBur ¢ ®I'OC BO u oc-
HOBHOI1 00pa3oBaTenbHOM mporpammoit (tabauma 1):

Ta6muma 1 — KomneTeHImu 1 MTHANKATOPHI UX TOCTHXKCHHS




Kox u HaumenoBanue
KOMIIETEHIINHU

HNuaukatopel JOCTHXEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHHS IO TUCIIUILINHE

Oo6menpodeccnoHanbHbIC

OIIK-1 Cnocoben
M3y4aTh, aHATU3UPO-
BaTh, HCIIOJIL30BATh
MEXaHU3Mbl XUMHUYE-
CKMX pEeakLHi, IIpo-
HCXOJISIIUX B TEXHO-
JIOTUYECKUX TPOILIeC-
cax U OKpy»Karoliem
MHpPE, OCHOBBIBASCh
Ha 3HAHUSIX O CTpoe-
HUU BEIIECTBA, TIPU-
poae XMMHUYECKOM
CBSI3H U CBOMCTBaAX
Pa3JIMYHBIX KJIACCOB
XHUMUYECKHX DJICMCH-
TOB, COEAUHCHHH,
BEIIIECTB U MaTepua-
JIOB

OIIK-1.1 3HaeT OCHOBHBIE €CTECTBEHHO-
Hay4YHBIE 3aKOHBI, MEXaHU3MbI XUMHUYE-
CKHX pEaKluid, MPOUCXOISAIINX B TEXHO-
JIOTUYECKHX MPOLIECCaX U OKPYKAIOIIEM
MHUpE, CBEJCHUSI O CTPOCHUU BEIECTBA,
MPUPOJE XUMMUYECKOUN CBA3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKUX HJIe-
MCHTOB, COCJIMHCHUH, BEIISCTB M MaTe-
puanoB

OIIK-1.2 YmeeT ocyliecTBIATh XUMHUYE-
CKHE€ pEaKIIH, OCHOBBIBASICH HAa 3HAHUSIX
0 CTPOCHMH BEILIECTBA, IPUPOJIC XUMHUYE-
CKOM CBSI3U U CBOMCTBAX Pa3IMUHbIX
KJIACCOB XMMHYECKHUX DJIEMEHTOB, COCIIU-
HEHUI, BEIIECTB U MAaTEPUAJIOB; 3aIKCHI-
BAaTh YPaBHEHUS XUMUUYECKUX PEaKLIUN;
MIPUMEHATh XUMUYECKHUE 3aKOHBI JIJIs pe-
IIEHUS TPaK-TUYECKUX 3a/1a4, CBSI3aHHBIX
C XMMHUYECKUMH CHCTEMaMU

OIIK-1.3 Biageer HaBBIKAMH aHaJIN3a
MEXaHW3MOB XUMHUYECKUX PEaKIIHii, Mpo-
HCXOJSIIUX B TEXHOJIOTUYECKHX IMPOILIeC-
cax M OKpY>KaroIeM MUPE, OCHOBHIBASCH
Ha 3HaHUSX O CTPOCHUHU BEILIECTBA, MPHU-
poae XMMHUYECKOM CBSI3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKHUX HJIe-
MEHTOB, COCAUHEHNM, BEIIECTB M MaTe-
puanoB

3HaTh OCHOBBI METPOJIOTHU-
YeCKOro o0ecreyeHus Tex-
HOJIOTUYECKUX IIPOLIECCOB,
CYLIHOCTb CTaHAapTU3aLUU
U cepTuduKanuu, HopMa-
TUBHYIO JOKYMEHTALHIO 110
METPOJIOTUH, ITOATBEPKIC-
HHIO COOTBETCTBUS, OCHOBAM
TEXHUYECKOI'0 pEryJIMpoBa-
HMSL

YMeTh BBIYUCIATH MTOTPell-
HOCTHU CPEJCTB U3MEPEHUM
Y PE3YyJIbTaTOB U3MEPEHUM ,
OIIPEACIIATh Pa3-MEPHOCTD
(GU3NYECKUX BETUYNH, MET-
POJIOTUYECKHE XapaKTepH-
CTUKH CPEJCTB U3MEPECHUM.
HMeTp HaBBIK IPOBOIUTH
WU3MEPEHMS JINHEUHBIX pas3-
MEPOB aHAJIOTOBBIMU U
undpoBsIMU TpUOOpaMH ,
BBIOMpATH CPE/ICTBA U3Me-
pPEHHI1 B 3aBUCUMOCTH OT
JI0IyCKa KOHTPOJIUPYEMOTO
pasmMepa

3 MecTo AUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucturuimHa «MeTposorus, CTanapTH3alus U cepTUHUKALMDY U3ydaeTcs Ha 2 Kypce, 3
ceMecTpe.

JlvcuuiuinHa BXOJUT B cocTaB Oyoka 1 «JlucuumuimHel (MOIySIH)» U OTHOCHTCS K 00s3a-
TEJIbHOMN YaCTH.

Jlnist OCBOEHUS AMCHUUIUIMHBI HEOOXOMMbI 3HAHUSI, YMEHHSI, HABBIKU U / MU OTIBIT MpaK-
TUYECKOH JEATeNbHOCTH, C(HOPMUPOBAHHEIE B MPOIIECCE U3YUCHHS AUCITUTUINH / TIPAKTHK: «XU-
musy, «Heopranmueckas Xxumusy, «Opranuyeckast XUMHD).

3HaHUs, YMEHHUS W HaBBIKH, COOPMHUPOBAHHBIC MTPH M3YYCHUH NUCIHUILTUHBI «MeTpoo-
T'Usl, CTAaHJApTU3aIMs U cepTH(UKaIUA», OyAyT BOCTpeOOBaHBI MPU U3YUYEHHUH IMOCIEIYIOIIUX
TVCIIATUTAH: «AHaTUTHYECKash XUMHUsT», «OCHOBBI OMOXMMHU M OMOTEXHOJIOTUNY, «Du3mueckas
XUMHU», «KosmongHas Xumus».

JuctmuimHa «MeTposioTHs, CTaHAapTH3AMS U CEPTHPHUKAIHS» YaCTHUYHO PeaTH3yeTcst
B (hopMe MPaKTHYECKON 0T OTOBKH.

JucuunnHa «MeTpoJiorusi, CTaHJapTH3alysl U CepTU(PHUKALM» B paMKaX BOCIUTATENb-
HOU pa®oTHI HampaBiieHa Ha (OPMHUPOBAHUE y OOYYAIOUINXCS AKTUBHOW IPakTaHCKOW MO3UIIHNH,
YBaKEHMs K IpaBaM U cBO0OOJAM 4YeJIOBEKA, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIUTaHHE



YyBCTBA OTBETCTBEHHOCTH WJIM YMEHHSI apryMEHTHUPOBATh, CAMOCTOSATEIbHO MBICIUTh, pa3BUBaA-
€T TBOPYECTBO, Mpo(eccroHaIbHbIE YMEHUS UM TBOPUYECKU Pa3BUTOM JIMYHOCTH, CUCTEMBI OCO-
3HAHHBIX 3HAHWI, OTBETCTBEHHOCTH 32 BBINOJIHEHUE YUEOHO-TIPOM3BOICTBEHHBIX 3aJJaHUN U T.JI.

4 O0beM AUCHUNJIMHBI (MOAYJIs]) B 3aUeTHBIX ¢IMHUIIAX € YKA3aHUEM KOJIUYeCTBA
aKaJeMH4YeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yalommxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITE/ILHYIO PadoTy

o0yJaromuxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCIUTUTHHBI cocTaBisier 3 3.e., 108 akax. gac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYJIS) TIO BUAAM y4EOHBIX 3aHSATHHA MPEICTaB-

JIEHO B Tabimie 2.

Tabnuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0bemM TUCIUTUIUHBI Bcero
aKaJIeMUYECKUX
4acoB
OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108
KonTakTHas aynuropHas padota o0y4yaommxcs ¢ npemnojasaresem (1o 48
BH/JaM Y4eOHBIX 3aHATHI), BCEro
B Tom umncie:
3aHATHA JEeKIUOHHOr0 THNA (JIEKIMM M UHbIE y4eOHBbIE 3aHATHS, IIPEIy- 16
CMaTpHBaroIlUe NMPEeUMYIIECTBEHHYIO Meperady yueOHol MHpopManuu rme-
JarOrMYecKuMu pabOTHUKAMM),
B TOM 4HCIIE B OpMe MPAKTUUECKON TOJTOTOBKU 4
3aHATHA CEeMHMHAPCKOI0 TUINA (CEMUHApbl, MPAKTUUYECKHUE 3aHATHS, IPaK- 32
TUKYMBI, JJaOOpaTopHbIe PabOThl, KOJUIOKBUYMBI M MHbBIE aHAJOTHMYHBIE 3a-
HATHUSA),
B TOM 4HCIIe B OpMe MPAKTUUECKON TOJTOTOBKU 8
CamocrosiTeibHAas paboTa 00y4aromuXcss H KOHTAKTHAas padoTa, BKIIO- 60
yaroliasi TpyNIoBble KOHCYJIbTAllUd, WHAMBHUAYaJbHYIO padboTy olyuaro-
IIMXCSl C TpernoAaBaTessMu (B TOM YHUCIIE MHIUBHUAYaJbHbIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIBLHOM
cpelie By3a
[TpomesxyTouHas arTecTanus o0yJaomuxcs — 3aueT ¢ OLEHKOM 0




5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHUX 4YacOB U BU/I0B

y4eOHoi1 padoThI

Tabmuna 3 — CTpyKkTypa U coAepKaHue TUCITUTUINHBI (MOJTYJIIS)

HaumenoBanue pasnenos, TeM U
coJiepaHue MaTepraia

Bunpl yaeOHOI paboThI, BKIIOYAsk CAMOCTOSATEIILHYIO
paboTy oOyJaronuxcs ¥ TPyJA0EMKOCTh (B Yacax)

KonTakTHas pabora mpemoaaBaTess ¢
00yJaronuMucs

Jlekuun

CemuHapckue
(mpakTuyeckue
3aHATHUSA)

JlaGopaTopHbie
3aHSITHS

CPC

Paznesa 1 MetpoJiorus

Beenenme. Uctopus pa3BUTHS
METPOJIOTHH, CTaHJIapTU3alnH u
ceptudukanyu, COBpeMEHHOE COCTOSHHE

Tema 1 CBoiicTBO, BeJIMYUHA, pa3mep,
3HAYEHHE. CBOJCTBO, BEJIMYHMHA,
pasMep, 3HaUCHUE

Tema 2 Cucrema  ¢u3nuecKux
BeJIMYHH, pa3MepHOCTh. OCHOBHBIE U
MIPOU3BOIHBIE BEJIMUNHBI, Pa3MEPHOCTh

Tema 3 Cucrema eauHun GU3NYECKUX
BeJiMYMH. OCHOBHBIE M TIPOU3BOJIHBIE,
KpaTHBIE U JIOJIbHBIC €INHUIIBI

Tema 4 Illkansl u3mepenmii. Tumbt
LIKaJl U3MEPEHUU

1*

Tema S Buabl U MeTOabI U3MEpPEHHH.
Knaccudukanusa nzmepenuit

Tema 6 CpeacrBa  H3MepeHHId.
Knaccudukanus cpencts u3MepeHui,
METPOJIOTMUECKHUE XapaKTEPUCTUKHU

2*

Tema 7 IlorpemHocTH H3MepeHMI.
Bunst IIOTPELIHOCTEH, o0paboTka
pE3yNbTAaTOB HW3MEPEHMM, HWCKIIOUYECHHE
MOTPELTHOCTH

11*

Tema 8 BpiOop cpeacTB m3MepeHMId.
VYcnoBue BeIOOpa CpeICTB U3MEPEHUI

1*




Pa3znen 2 Cranpapruszanus u ceprugukanmus

Tema 9 Texuudeckoe peryJimpoBaHue. 2 - - 4
BI/II[bI TCXHUYCCKHUX PCIIIaMCHTOB, IIPHUH-
IIUIIBI, 33/1a41 TEXHUYECKOTO PeryIupoBa-
HUS

Tema 10 Cranpaprusaums. Buasr Hop- 2 - - 4
MaTHUBHBIX JOKYMEHTOB, IPUHITUIIBI, 3a-
Jlay¥l CTaHIapTU3aAIUI

Tema 11 IlogTBep:xaeHNE COOTBET- 1 - - 3
cTBUsA. DOPMBI OATBEPXKIEHHS COOT-
BCTCTBUA, IPUHIMUIIBL, 3aa4X ITIOATBEP-
MKJIEHUS] COOTBETCTBUS

HUTOI'O no qucummninHe 16 16 16 60

*peanuzyeTcst B popMe MPaKTUYECKON MOATOTOBKH

6 BueaynuTopHasi caMocTOsiITe/IbHASI Pa00Ta 00y4aIOIMXCHA MO JMCUHUILIHHE
(Mmony.110)

[Ipu naHUpOBaHUKM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCS CJICAYIOIIUM paclpeesIeHUEM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabmuima 4):

Tabnuia 4 — Pexomenyemoe pacnpeieJIeHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMmoHeHThI caMOoCTOATeTbHOM paboTh KonuuecTBo yacos
N3y4yeHue TeopeTUYECKUX pa3aesioB TUCIUTIITMHBI 20
[ToaroroBka K 3aHSITHUSM CEMHUHAPCKOTO THUTIA 25
[Toaroroska u opopmnenue PI'P 15
60

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOMI
arrecTalMy O0YYAOIMXCH 10 AUCHUIIMHE (MOLYJII0)

@DOHJ| OLIEHOYHBIX CPEJICTB Ul MPOBENEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WM WHBIX MaTepUalioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJAbTAaTOB OOyUEHHUS MO AUCHMILIUHE (MOJYJII0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeTOoaUYecKoe U MH(POPMAITUOHHOE O0ecTIeyeHre TUCHMILTUHBI (MO1YJIA)
8.1 OcHoBHasi IUTEpPaTYpa

1 Ceprees, A.I'. Metponorusi: yueb. mocodue ans By3oB / A. I'. Ceprees, B. B. Kpoxus.
- M.: Jloroc, 2001. - 408c.




2 Merponorus, cTangapTu3anus, ceprupukanys : yueo. mocoobue / A.1. Apucros, B.M.
[Mpuxoasko, N.J[. Ceprees, J[.C. ®dartioxun. — Mocksa : UHOPA-M, 2019. — 256 c. //
Znanium.com : 3JEKTpOHHO-OmMOMMoTeunas cucrema. — URL: https://znanium.com/catalog/
product/961471 (mara obparenus: 10.09.2020). — Pexxum A0CTYyIIA: 1O MOAMUCKE.

3 Hextsps, . M. Metposnorusi, cTannaptu3amnus u ceprudukamnus: YdeOHoe mocoodue /
[''M. Hdextsapb. - M.: KYPC: HULl UH®PA-M, 2019. - 154 ¢. — URL.: https://znanium.com/ cat-
alog/ product/1026634 (nata obpamienus: 10.09.2020). — Pexxum qocTyrma: 1o HOIMHCKeE.

4 Mertposorusi, CTaHIapTH3aLUs U B3auMo3aMeHseMocTh : yueOnuk / C.b. Tapacos,
C.A. JIwo6omynpos, T.A. Makaposa [u ap.]. — Mocksa : UH®PA-M, 2019. — 337 c. //
Znanium.com : sieKkTpoHHO-OMOIMOTeuHass cucrema. — URL: https://znanium.com/catalog
/product/961346 (nata oopamenus: 10.09.2020). — Pesxum gocTymna: mo mojamnucke.

8.2 lomostHuTeEIBLHASI IUTEPATYPA

1 Tonuapos, A.A. Merposorusi, ctannaptusanus u cepruduranus: yaed. mocodue st
By30B / A. A. 'onuapos, B. JI. Koneuios. - 6-e u3na. - M.: Akagemus, 2008. - 240c.

2 Dpactos, B. E. Merposorus, crangapruzanus u ceprudukamnus: Yuednoe mocobue /
B.E. DOpactoB. - MockBa : ®opym, 2017. - 208 c. — URL: https://znanium.com/ catalog/
product/636241 (mxara obparenus: 10.09.2020). — Pexxum A0CTyIA: 1O MOAMUCKE.

3 Komukos, B. . Metponorus, cranmaptuzauusi, ceptudukanus : yueOHuk / B.U.
KomakoB. — 2-e m3n., ucnp. u gon. — M. : ®OPYM : UH®PA-M, 2019. — 432 c. //
Znanium.com : 3JeKTpOHHO-OMOmHoTeuHas cuctema. — URL: https://znanium.com/catalog
/product/987717 (nata o6pamenus: 10.09.2020). — Pesxxum gocTyma: mo mojamnucke.

8.3 MeToauuyecKkue YKa3aHus AJd CTYACHTOB 110 OCBOCHUIO TUCIHUIIJINHBI

1 Aunryxosa, B.B. Metponorus. Yacte 1.YuebHuk [D1eKTpoHHBIH pecypc]. — Pexum
noctyna: noptain 1O KHAT'Y.

2  Karanor TepmMuHOB. [DnekTpoHHbIH pecypc]. — Pexxum nocryna: noptan JJO
KHATY.

3 Meroanueckue yka3zaHHs K BBIIIOJIHEHHUIO JOMAILIHETO 3a/1aHus 1o Teme «Bene-
HUE»: BOMPOCHI JIJIsl TPOBEPKU OCBOCHUS MaTepHalia. [DIeKTpOHHBIN pecypc]. — Pexxum nocty-
na: noprai 10 KHAT'Y.

4  Meroauueckue yka3zaHus K BBIIIOJHEHHIO JOMAIIHEro 3a/1aHus 1o Teme «CBONCTBO,
BEJIMYMHA, pa3Mep U 3HAUEHUE»: BOIIPOCHI U 33JJaHUs K ONpoCy. [DIEKTPOHHBIN pecypc]. — Pe-
xuM noctyna: nopran 10 KHAT'Y.

5 Meroauueckue yka3zaHHsl K BBIIOJIHEHUIO PAKTHUECKOH paboThl «Pa3MepHOCTh»
[DnexTponnsbIit pecypc]. — Pexum gocryna: mopran JIO KuAT'Y.

6 Meroanueckue yka3zaHHs K BHIIIOJIHEHHUIO JOMAIIIHETOo 3aJaHusl 1o Teme «Pa3mep-
HOCTb»: 33JJaHMsI ISl CAMOCTOSATEIBHOTO pelieHus. [ DIeKTPOHHBIN pecypc]. — Pexxum nocryma:
nopran /10 KHAT'Y.

7 MeTtoauueckre yKa3aHus K BBIITOJIHEHUIO MTpakTHUecKoi padotel «lkanel n3me-
penui» [DnekTpoHHbIN pecypce]. — Pexum nocryna: nopran 10 KHAT'Y.

8 Meroanueckue yKka3zaHUs K BHITIOJTHEHHUIO JOMAIITHETO 3alaHusI 110 TeMe «MeTpoiio-
TMYECKHE XapaKTEPUCTUKHU CPEICTB U3MEPEHUI». [DIEKTPOHHBIN pecypc]. — Pexxum nocryna:
nopran /10 KHAT'Y.

9 Meroanueckue yka3zaHus K BHIIOJHEHUIO IPAKTUYECKOM paboThl «MeTposoruye-
CKHE XapaKTePUCTUKH CPEICTB U3MEPECHUI» [ DIEKTPOHHBIN pecypc]. — Pexxum moctyma: mopran
J0O KeAT'Y.

10 Metonuueckne yka3aHus K BBITOJTHEHUIO JaOopaTopHOH paboThl «3mepeHus -
HEHHBIX pa3MepoB HU(PPOBHIMU U aHAJIOTOBBIMH CPEJICTBAMH U3MEPEHUI» [ DIEKTPOHHBIN pe-
cypc]. — Pexxum gocryna: nopran JJO KHAT'Y.



11 Meroanyeckue yka3aHHs K BBIIOJIHEHUIO JIabopaTopHOH paboThl «O6paboTka pe-
3yJbTATOB MPSIMBIX MHOTOKPATHBIX U3MEPEHUIN» [ DNEKTPOHHBIN pecypc]. — Pexum nocryna:
nopran J10 KHAT'Y.

12 Metonuueckue yka3zaHus K BBIMOJHEHHUIO JJabopaTopHOU paboThl «O0paboTKa pe-
3yJIbTaTOB KOCBEHHBIX U3MEPEHUI» [ DIIEKTPOHHBIN pecypc]. — Pexum nocryna: nopran 1O
KHAT'Y.

13 Meronnyeckue yka3aHus K BHITOJTHEHUIO TabopaTopHoi paboTthl «VccnenoBanue
BJIUSIHUA YCIIOBUMA U3MEPEHUS Ha MOTPEIIHOCTh U3MEPEHU» [ DIEKTPOHHBIN pecypc]. — Pexxum
nocryna: noptain 1O KHAT'Y.

14 Meronnyeckue yka3aHHs K BBIIIOJTHEHUIO TaOOpaTopHOH paboThl «VckitoueHne uH-
CTPYMEHTAJILHOM MOTPEIIHOCTH B MPOLIECCE U3MEPEHUS [ DNEKTPOHHBIN pecypc]. — Pexum no-
cryna: noptai 1O KuAT'Y.

15 Meronnyeckue yka3aHus K BBIIIOJTHCHUIO MPAKTHIECKON paboThl «BrIOOp cpencTs
U3MEpEeHU» [DneKkTpoHHbIH pecypc]. — Pexxum noctyna: nopran JJO KHAT'Y.

16 Meronnyeckue yka3aHHs K BBITOJHCHUIO TaOOPaTOpHOH paboThl «BEIOOP cpencTs
U3MEpeHU» [DneKkTpoHHbIN pecypc]. — Pexxum noctyna: nopran JJO KHAT'Y.

8.4 CoBpemennble mnpogdeccuoHa/lbHbIe 0a3bl JaHHBIX W HH(OPMAIMOHHBIE
CIpaBOYHbIE CUCTEMBI, HCIOJIb3yeMble npu OCYLIeCTBJIEHHH
00pa3oBaTeIbLHOIO MpoIecca Mo TUCIUNIHHE

1 Jlektopuym : oOpazoBaTenbHbIN MpoekT : caiit. — Mocksa, 2009 — . — URL:
https://www.lektorium.tv (nara obparmienus: 10.09.2020).
2 OtkpsiToe oOpa3oBaHHe : 0Opa3oBarenbHas iardopma : caift. . — Mocksa, 2020 — . —

URL.: https://openedu.ru/ (nata oopamenus: 10.09.2020).

8.5 [Ilepeyenbr pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHMKAIIMOHHON  ceTH
«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOECHH S TUCIMIIJIUHBI (MOLYJIsI)

1 DnextponHo-0ubMMoTeuHas cucreMa ZNANIUM.COM. Horosop Ne 4378 30¢ K3
201 2727000769 270301001 0006 001 6311 000 ot 17 ampensa 2020 r. Cpoxk aevictsust ¢ 17 an-
penst 2020 r. mo 17 anpenst 2021 r.

2 DnexTpoHHO-OnOnuoTeunas cucrema [IPRbooks. Jluniensunonusii gorosop Ne ETT
44/13 na mpenocTaBieHue JOCTyNa K AIEKTpOHHO-0nOmoTeuHoit cucreme [IPRbooks K3 20 1
2727000769 270301001 0005 001 6311 000 ot 27 mapta 2020 r. Cpok aeiictBus ¢ 27 mapta
2020 r. mo 27 mapta 2021 r.

3 DOnextpoHHO-OnbnuoTeunas cucrema eLIBRARY.RU (nepuonnyeckue uzganus) Jo-
roop Ne EII 44//12 na okazaHue ycnyr AOCTyIa K 3J1eKTpoHHbIM n3nanusm K3 20 1
2727000769 270301001 0008 001 6311 000 ot 02 mapra 2020r. Cpoxk neiictBus ¢ 02 mapta
2020 r. mo 02 mapta 2029 r.

4 HWudopmannonHo-crpaBounbie cucteMsl «Koneke»/ « Texakcnepr». Cornamienue o
corpyaanaecte Ne 27/20 ot 31 mas 2020 r. Cpox aeiictBus ¢ 31 mas 2020 1. mo 31 mas 2021 r.

8.6 JInueH3noHHoe NporpaMMHoe odecniedeHue, HCMOIb3yeMoe Mpu
ocylIecTBJIeHHH 00pa30BaTeIbHOIO Mpolecca no JUCHHUILIHHE

Tabmuna 5 — [lepeuenb UCHOIB3yeMOro MPOrpaMMHOT0 00eCIeYeHUs

Haumenosanue I10 PexBusure! / YCJIOBUSA NCTIOJIb30BAHU
Microsoft Imagine Premium JluensnonHkI noroBop AD223 Ne008/65 ot 11.01.2019
OnlyOffice CB0OOIHAS JIUIIEH3US, YCIIOBHSI HCIIOIB30BAHUS 110 CCHLIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx
OpenOffice CBoOoHast THUIICH3US, YCJIOBUS MCIOJIB30BAHUS TIO CCHUIKE:
https://www.openoffice.org/license.html




9 OpraHu3alUuOHHO-NEAATOTMYEeCKHUE YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPyeTCss Y4eOHbIM IJIAHOM M pac-
nucaHueM y4eOHbIX 3aHATUN. S3bIK 00ydeHus (mpemnonaBaHus) - pycckuil. g Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuH oOyyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOMIUX JUCIHILIMH U MPO(EeCCHOHAIBHBIX MOJTY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbI 0CBOOOXK1aeT 00yydarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 Obpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbli mpolecc IpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIOJIB30BAHUM TPAIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATUAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBereHus 3anatuii. MadopmanmonHse
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHSA JEeKIHOHHOI'0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu J1IeKkTop 00s513aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JOJDKEH J1aBaTh HauOosblIuil 00beM MH(OpManuu U o0ecrnedyuBaTh
6osee rirybokoe NOHUMaHME Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJEHTOB Ha CAMOCTOSTENIEHOE U3yUYEeHUE MaTepHUala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemMuHapCKUE 3aHATHUS MPEACTABIAIOT COO0 IeTaIN3anuIo JIEKIIHOHHOTO TeOPETHIECKO-
ro MaTtepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 pOBEIEHUSI CEMUHAPOB SBJISETCS 00CyXk/IeHrne Hanboee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a Takke paz0op MpUMEpPOB M CUTYaIMi B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIH U KOHCYJIbTUPOBAHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUAM:

- OTBETHI Ha BOIIPOCHI, NPeAaraeMple Mpero aBaTeseM;

- y4acCTHE€ B JUCKYCCUAX;

- BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel U ONIIOHWPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHraoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-
HYIO OIICHKY.



9.4 CamocrosiTe/ibHasi padoTa 00y4alOIUXCS M0 JUCHUIIMHE (MOAYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUIN 0e3 HEeNOCPEICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS NPEAMETHONW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJEM H
OLIEHKOI pe3ysbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTOsATENHHON pabOTHI:

- CUCTEMAaTH3alHsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHEe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUE YMEHHN WCHOIB30BATh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTENILHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATUBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aluy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHass paboTa MOYKET OCYILECTBIATHCS MHAWBUYAJIBHO WM TPYIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIH, 00BbeMa, YPOBHS CIOKHOCTH, KOHKPETHONH TEMATUKH.

TexHonorusa opraHu3anuy CaMOCTOSITEILHON paOOThI CTYJEHTOB BKJIIOUAET UCIIOJIB30BA-
HUe HH(POPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBHOH pabOThI CTYJEHTOB MOXKET
IPOXOJUTh B MMCbMEHHOM, YCTHOW WM CMELIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAWUTh K CaMOCTOATENBHON paboTe Kak K HaWBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U Pa3BUTUS TEOPETUUYECKUX 3HAHUM, BHIpAOOTKE €AMHCTBA B3IVIAZ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUS ONPEAEIICHHBIX HABBIKOB M MCIOIb30BaHUS Mpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanueckue YKazaHud AJasd oﬁyqammnxca 10 OCBOCHHIO JUCHUIIJIMHbBI

[Ipu u3yueHun AUCUMILINHBI 00Y4aIOIKUMCS 11€7I€CO00pPa3HO BBIMOIHATH CIEAYIOLIUE pe-
KOMEHAINH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiam
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAENICHUs, TOHATHS pa3/e-
na.

3. Oco0oe BHUMAHHE CIIETYET yJEIUTh BBHITTOJIHEHHIO OTYETOB IO MPAKTUUYECKUM 3aHSTH-
SIM ¥ UHJJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM HA CaMOCTOSITEIbHYIO paboTy.

4. Bes TeMaTtuka BOIPOCOB, U3yY4a€MbIX CaMOCTOSATENBHO, 33Ja€TCS Ha JIEKIUAX MPEIo-
naBatenieM. MM ke MaroTcs UCTOYHMKY (B IIEPBYIO OYEPE]lb BHOBb M3/IAHHBIE B IEPUOANYECKOMN
Hay4YyHOU JUTepaType) it 0oJiee 1eTalbHOr0 MOHUMAHUS BOIIPOCOB, O3BYYEHHBIX HA JICKIUU.

IIpu camocTosTENEHON MPOPAOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETCHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEMe JINTepaTyphbl;

- U3yYUTh PEKOMEHJOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanboJjIee BAXKHBIX MOMECHTOB;

- CaMOCTOSITENIBHO BBINOIHATH 33/1aHNS, aHAJIOTHYHBIE ITPEJIaraéMbIM Ha 3aHATHUSAX;

- HCIOJIB30BATh AJIS1 CAMONIPOBEPKU MaTepHabl (POHAA OLIEHOUHBIX CPEJCTB.



10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecnevyeHus1, He00X0AMMOT0 ISl
OCYIECTBJICHUS 00pa30BaTEJIbHOI0 MPOLecca MO0 JUCHUILUIUHE (MOTYJII0)

10.1 Yue6HO-1200paTOpHOE 000PYy/I0BaAHHE

Ta6mmmia 6 — [Tepeyens 06opynoBaHus Ja00paTOPUN

AynuTopus HaumenoBanue Ucnonszyemoe o6opyaoBanue
ayTUuTOpUH (JTAOOpaTOPHM)

Ayn. 124 | Kabuner metponorun, | Ckoba mudposas peraaknas CPL[-25, ckobs! 1iudpo-
KOpITyC CTaHJapTH3alMu W T1oA- | Beie peryaxkasie CPII-50, mranrenuupkyns mudpo-

Ne 2 TBepKaAeHus coorsercTBus | Boil LIIIII-1-150-0,01, mranreHIupKy b mudpoBon
LHIII-11-250-0,01, mukpomerp rnankuii 1udpoBoi
MK 11 50, mukpometp rnaakuii nudposoit MK 11 25,
HyTpoMep IU(PPOBOI, ONTUMETPHI BEPTUKAIBHBIA U
TOPHU30HTAJIbHBIN

10.2 Texnu4eckue M JIEKTPOHHBbIE CPeICTBA 00yUeHHA

JlekuiHOHHBbIE 3aHATHS.

Aymutopus sl JIEKIMOHHBIX 3aHATUH YKOMIUIEKTOBaHa MeOeNbl0 M TEeXHUYECKUMHU
CpeAcTBaMu OOYYEHHsI, CIYXAIUMH U NPEJCTaBIeHUS yuyeOHOH mHpopmanuu: HaOOpHI Je-
MOHCTPAIMOHHOTO 000pYI0BaHUs (IIPOEKTOP, IKPaH, KOMIBIOTED).

IIpakTHyeckue 3aHATHA.

AymuTopus A NPakTHYECKUX 3aHATHHA YKOMIUIEKTOBAaHA CIELHMATU3UPOBAaHHON Mebe-
JBIO ¥ TEXHUYECKUMU CpeICTBaMH 00ydeHHsI (IPOEKTOP, SKPaH, KOMITBIOTED).

JlabopaTopHbIe 3aHATHSL.

Jlia naGopaTopHBIX 3aHATUN Hcnonb3yercs aynutopus Ne 124, Bropoi xopryc, ocHa-
IIeHHas 000pyI0BaHUEM, YKa3aHHBIM B Ta0. 6.

CamocrosiTenbHas padora. [lomemienus 11 caMOCTOSATENbHON pabOThl OCHAIIEHBI KOM-
IBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO NMOIKIIOUEHHUs K ceTH «VHTepHeT» M JOCTyNOM K
AIEKTPOHHON MHPOpMaIIMOHHO-00pa3oBaTenbHol cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIN Kiacc (aya. 204 kopmyc Ne 2).

11 Hnnle cBeaeHus

MeToanyecKkue PEKOMEHAAUHA 110 OﬁyquI/II{) JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHme NUCIUILTUHBI 00YYarOIUMUCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbBSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMUCS, TaK M B OTAENIbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl MOTy4YeHUs] 00pa3oBaHMs 00yJaronMMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaKOMHUTCSA € IMICHUXOJIOTO-(PHU3HOIOTHYECKUMU
OCOOEHHOCTSIMU O0YYaroIMXcs WHBAIUJOB U JIUL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAUBUYAIbHBIMU MPOrpaMMaMM peaOWIUTalMi UHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKa MPErnoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MunoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpeArnoyiaraeTcsi MCIoIb30BaTh COIMAIbHO-aKTUBHBIE M pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C LEeIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLLEHUH C APYTUMU CTYJEH-




TaMH, CO3JJaHUH KOM(POPTHOTO MCUXOJIOTHYECKOT0 KIMMaTa B cTyleHueckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJATCS C yYETOM IPEJOCTaBICHUs MaTepHalia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIIOJB30BAaHUEM CHEIHMATBHBIX TEXHHMUYECKUX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOTO HMCIIONb30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCIeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam jimi ¢ OB3.

®dopma npoBeACHUS ATTECTALMK IS CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpexycmarpuBaet-
cs1 tocTymnHas popma MpeIoCTaBICHUS 331aHUI OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSIMU OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIeYaTHOM (popMe WM AJIEKTPOHHOHU (hopMe ¢ YBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYILLIEHUSIMU CIIyXa, pe4H, 3pEHuUs);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (11 JIUI C HAPYLICHUSIMU 3PCHHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTymHas ¢opma ImpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYyILICHU -
MU CllyXa, peuHn);

- BEIOOPOM OTBETa M3 BO3MOKHBIX BAPUAHTOB C UCIIOJIL30BAHUEM YCIIYT accUCTeHTa (st
JIUI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO aliapara);

- YCTHO (17151 JIUIl C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arapara).

[Ipu HeoOxoauMoOCTH 17151 00YHAIOIIMUXCS ¢ MHBAIMIHOCTBIO IIPOLIEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.



ITpunoxxenue 1

®OH/I OLIEHOYHbIX CPEJICTB'

o IMCIOMIIJIMHE

«MeTpoJiorusi, CTaHAAPTH3ALUA U CePTUPUKALUN

HanpaBneHHe IIOATrOTOBKH

18.03.01 XumMuueckas TEXHOJIOTU

Hamnpasnennocts (npoduis) odpazoBa-
TEJIbHON IPOrpaMMBbl

TexHonoruu nepepa60TKH IIOJIC3HBIX HCKOIIACMBIX H
H3BJICHCHUSA JparouCHHbIX MCTAJIJIOB

KBanudukamnms BbITYyCKHIKA

bakanasp

['ox Havyana moAroToBKH (10 yyeOHOMY
IUIaHY)

2021

®opma 00yueHust

Ounas popma

TexHomorust 00yueHus

TpaguuroHHas

Kypc Cemectp

TpynoemMKocCTs, 3.e.

2 3

3

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

3ayeT ¢ OLEHKOH

Kadenpa «MammuHocTpoeHne»

! B 1aHHOM NpPHIIOXKEHHH [PeICTABICHBI THIIOBBIC OLCHOUHbIC CPEACTBA. [0THBIA KOMILIEKT OIEHOYHBIX CPECTB,
BKJIIOYAIOLIMH BCE BapUaHThl 3aJaHUH (TECTOB, KOHTPOJIBHBIX paboT W JIp.), NpeaiaraeMblx 00ydaloieMycs, Xpa-
HUTCS Ha Kadeape B OyMa)KHOM M DJIEKTPOHHOM BHJIaX.




1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUSI KOMIIeTeHIU

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynabTaThl
00ydeHUs IO TUCITUILTNHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocoben
M3y4aTh, aHATU3UPO-
BaTh, UCII0JIb30BATh
MEXaHU3MbI XHMUYC-
CKHUX pEaKIHH, Mpo-
HCXOJSAIINX B TEXHO-
JIOTUYECKUX MPOIEeC-
Cax U OKpYyKarolem
MHUpPE, OCHOBBIBASICh
Ha 3HaHUSX O CTpoe-
HUM BEIECTBA, MPU-
poae XMMHUYECKON
CBSI3U U CBOMCTBAX
pa3IMYHBIX KJIacCOB
XHUMUYECKHX DJIEMCH-
TOB, COCAUHCHUH,
BEILIECTB U Marepua-
JIOB

OIIK-1.1 3HaeT OCHOBHBIE €CTECTBEHHO-
Hay4HbIC 3aKOHBI, MEXaHU3Mbl XUMUYE-
CKHMX PEAKIHM, MPOUCXOAIIUX B TEXHO-
JIOTUYECKUX MPOLIECCAX U OKPYKAIOIIEM
MHpPE, CBEJACHUS O CTPOCHUHU BEIIECTBA,
MIPUPOJIE XMMUYECKOM CBSA3U M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMUUYECKHUX dJie-
MEHTOB, COCAUHCHUM, BEIIECTB M MaTe-
puaioB

OIIK-1.2 YmMeer ocyliecTBIATh XUMUYE-
CKHME PEeaKkIlMu, OCHOBBIBASICh HA 3HAHUSIX
0 CTPOCHHUU BEUIECTBA, MPUPOIEC XUMHUUE-
CKOM CBSI3M U CBOMCTBAX pa3jIMUHbIX
KJIaCCOB XMMMYCCKUX 3JICMEHTOB, COCIH-
HEHUH, BEIIECTB U MAaTEPUAJIOB; 3aIKUCHI-
BaTh YPaBHEHUS XUMUUYECKUX PEAKIIUN;
MIPUMEHATh XUMUYECKHE 3aKOHBI 1JI51 pe-
HICHUS TTPAKTUYECKHX 3aJ1a4, CBI3aHHBIX
C XUMUYECKHUMHU CHCTEMaMHU

OIIK-1.3 BiageeT HaBBIKaMU aHaIU3a
MEXaHMU3MOB XUMHUYECKUX PEAKIIHii, Mpo-
HCXOJISIIUX B TEXHOJIOTUYECKHUX MPOIIEeC-
cax M OKpY>KarolIeM MUPE, OCHOBBIBASICh
Ha 3HaHUSX O CTPOCHUHU BEIIECTBA, MPHU-
pO/ie XUMHUUYECKOU CBSI3U U CBOMCTBAX
Pa3IUYHBIX KJIACCOB XUMUYECKUX DJIe-
MCHTOB, COCAUHCHUM, BEIIECTB M MaTe-
puanoB

3HaTh OCHOBBI METPOJIOTHU-
YEeCKOro 00ecIeYeHus Tex-
HOJIOTMUYECKUX IPOILIECCOB,
CYIIHOCTb CTaHJapTU3AIIH
U cepTuduKanuu, Hopma-
THBHYIO JIOKYMEHTAIHIO TI0
METPOJIOTUH, TOATBEPK/Ie-
HHIO COOTBETCTBHSI, OCHOBaM
TEXHUYECKOT'0 PEryJINpOoBa-
HUS.

YMeTb BBIUUCIIATH NOrpel-
HOCTH CPEJCTB U3MEPEHUI
U pe3yJbTaTOB U3MEPEHUH ,
OTIPENIeNIATh Pa3-MEPHOCTh
(bu3nYecKUX BeIUYNH, MET-
POJIOTHUYECKHUE XapaKTepu-
CTHKH CPEJICTB U3MEPEHHUH.
HmeTh HaBBIK MPOBOINUTH
U3MEpPEHUs IMHEHHBIX pa3-
MEpPOB aHAJOTOBBIMU U
UPPOBBIMU PHOOpPaMH ,
BBIOMpATh CPEACTBa U3Me-
pEHHUil B 3aBUCUMOCTH OT
JI0ITyCKa KOHTPOJIMPYEMOTO
pa3mepa

Tabnuna 2 — [Nacnopt

OHJIa OLICHOYHBIX CPCACTB

KonTponupyemeie ®opmupyemasi | HammeHoBaHue [Tokazarenu oueHkKH
pazziensl (TEMBI) KOMIIETEHITUS OILIEHOYHOTO
JUCHHUILINHEI cpencTaa

Pa3nen 1. Beenenue OIIK-1 Jomamiaee [ToHrnMaHuEe OCHOB METPOJIOTUHU
3aJlaHueE
«BBenenne»

Pazgen 1. Tema 1 OIIK-1 Jomarmiaee [ToHnmaHue OCHOB TeOpeTHuYe-

CBolicTBO, BEINYMHA, 3ananue «CBoi- CKOU METPOJIOTMHU

pasmep, 3HaUYCHHE CTBO, BEIIMYHHA,
pasmep,




Konrpomupyemble | @opmupyemas | HaumenoBanue ITokasaTenu OLEeHKH
paszienbl (TeMbl) KOMITETEHLIMS OLIEHOYHOTI'O
JUCIUTUTUHBI cpencraa
3HAYECHUE)
Tect «CBolictBo, | [loHMMaHHUe TOJIOKEHHUI Teope-
BEJIMYMHA, pa3Mep, | TUYECKOU METPOJIOTUH
3HAYECHUE)
Paznen 1. Tema 2 Cu- OIIK-1 [IpakTuueckas [Tonumanue pasmepHocTd (usm-
creMa  (PU3UYECKUX pabora «Pa3mep- | yecKMX  BEJIMYMH,  BJIAJCHUE
BEJIMYMH, paszmep- HOCTB» HaBbIKAMM HAXO0XJIEHHS pa3Mep-
HOCTb HOCTH
Homamnee [Tonnmanue pazMepHoOCTH GU3U-
3ananue «Pa3mep- | 4eCKMX  BEJIIMYMH,  BJAJCHUE
HOCTb» HaBbIKAMHM HAXO0XJIEHUS pa3Mep-
HOCTH
HHTepakTUBHBIE [Tonumanue cucremsl (¢uznye-
ynpaxHeHus: «Cu- | CKUX BEJIMYUH
creMa (PU3UYECKUX
BEJIMYUH»
Pasnen 1. Tema 3 Cu- OIIK-1 NuTepakTuBHBIE ITonnManne CHCTEMBI €IUHUIL
cTemMa enuHull (pusu- ynpaxkHeHust «CH- | GU3NYeCKuX BETUIUH
YECKHUX BEIIMYUH creMa equHuIl hu-
3UYECKHUX
BEJINYUH»
Tect «Cucrema [TonuMaHue CHUCTEMBI €IMHHI]
enuHuIll puznye- bu3MYECKUX BEIUYHH
CKUX BEJIMYUH)
Paznen 1. Tema 4 OIlK-1 IIpakTyeckas IlonuMaHne 1IKan W3MEpPEHUH,
[ITxanbr u3mepeHunit pabora «lllkans BJIAZICHUE HABBIKAMU OLIEHWUBAaHUS
U3MEPEHUIN C IOMOIIBIO IIKaJI U3MEPEHUN
Pasnen 1. Tema 5 Bu- OIIK-1 NuTepakTuBHBIE ITonnMmanne BUAOB U METOHOB
Ibl U METOABl HU3MeE- ynpaxHeHus «Bu- | usmepenuit
peHuit JIbl © METOJIbI U3-
MEpEHUN»
Tect «Buasl m Mme- | [loHMManne BHIOB M METOJOB
TOZABI U3MEPEHUIN» | U3MEPEHUN
Paznen 1. Tema 6 OIIK-1 JomamnHee IlonuMaHue  METPOJIOTMYECKUX

CpencrBa u3mMepeHuit

3agaHue «Metpo-
JIOTUYECKHE Xa-
PaKTEPUCTUKHI
CpE/CTB U3Mepe-
HU»

XapaKTEPUCTHUK, BJIAJICHUE HaBbI-
KaMH OIIPEJEIICHUs METPOJIOTHU-
YECKHMX XapaKTEPUCTUK

IIpakTyeckas

ITonumanue MCTPOJIOTHYCCKUX




Kountponupyemsie ®opmupyemasi | HanmmenoBanue [Tokazarenu oueHKH
paszienbl (TeMbl) KOMITETEHLIMS OLIEHOYHOTI'O
JUCIUTUTUHBI CpeacTBa
pabora «Metpo- XapaKTEPUCTHUK, BIIAJICHUE HaBbI-
JIOTUYECKHE Xa- KaMHU OIpPENEIEHHUs] METPOJIOTHU-
PaKTEpUCTUKH YECKUX XAPaKTEPUCTUK
CpPEJICTB U3Mepe-
HUW»
HNHTepakTuBHBIE [Tonnmanue Ha3HaueHUs MPUOO-
yIpaXHEHUS poOB M (pU3MUYECKUX BEIUYMH, W3-
MepsieMbIX JaHHBIMU ITpHOOpaMu

JlabopaTopHas [loHnMaHue KOHCTPYKUUU U MET-
pabora POJIOTUYECKUX  XapaKTEPUCTHK,
«3mepenue BIIQJICHUE HaBBIKAMH  PaOOTHI
JIMHEWHBIX CpencTBaMu U3MEPEHUN
pasmepoB
YHUBEpPCAIbHBIMU
1 IUPPOBBIMHU
cpencTBamMu
A3MEPECHUI»
Tect «CpenctBa ITonnmanue KJIaccu(pUKaIum
U3MEPEHUI» CpEICTB U3MEpPEHUN

Paznen 1. Tema 7 Ilo- OIIK-1 JlaGopatopHast [Tonumanue anroputma o6padboT-

IPELIHOCTH  U3Mepe- paboTta K1 pe3yIbTaTOB PSMBIX

1305071 «O0bpabdoTka MHOTOKPAaTHBIX M3MEPEHU, Bia-
pE3YNbTATOB JeHUe HaBblkaMH  00paboTKH
MPSMBIX pe3yabTaToOB MIPSIMBIX
MHOTOKPATHBIX MHOTOKPATHBIX U3MEPEHUN
U3MEpPEHUN»
JlaGopatopHast [Tonumanue anroputma o6padoT-
paboTa KU  pe3yJdbTaTOB  KOCBEHHBIX
«ObpabdoTka W3MEpPEHU, BIaJCHIUE HAaBBIKAMH
pE3yNbTATOB 00paboTku pe3yNbTaTOB
KOCBEHHBIX KOCBEHHBIX U3MEPECHUI
U3MEPEHUN»
JlaGopatopHast [ToHnmaHnue BIUSIHUS —YCIOBUM
paboTta U3MEPEHUH Ha  IOIPEUIHOCTH
«UccnenoBanue M3MEPEHUM, BiaJIeHuE HaBbIKAMU
BIIMSIHUSL YCIIOBUM | yueTa BIIASTHUS yCIOBUH
U3MEpPEHNN Ha U3MEpPEHNH Ha  IOTIPEIIHOCTH
MOTPEUIHOCTD U3MEPEHUN
U3MEpPEHNUN»
JlaGopatopHast [ToHnmMaHue METONOB MCKIIIOYE-
paboTta HUS TIOTPELIHOCTH, BIIAJICHUE
«HckmoueHue HaBbIKAMH WCKJTIOYEHHUS




Kountponupyemsie ®opmupyemasi | HanmmenoBanue [Tokazarenu oueHKH
paszienbl (TeMbl) KOMITETEHLIMS OLIEHOYHOTI'O
JUCIUTUTUHBI cpencTBa
MOIPEIIHOCTH B MOIPEIIHOCTH B rnpouecce
npoiecce U3MEpEeHUs
HU3MEPEHUSI»
WNHTepakTuBHBIE [Tonumanue KOHCTPYKTUBHBIX
yIpaXHEHUS OCOOCHHOCTEH CpeACTB H3Mepe-
HUU
Paznen 1. Tema 8 OIIK-1 [IpakTuueckas [Tonumanue yciaoBusi  BbIOOpA
Bribop cpencts  us- pabota «Bbibop CPEJICTB HW3MEpPEHUHl, BIaJIEHUE
MepeHui CpENCTB U3Mepe- HABbIKAMU BBIOOpAa CPEACTB U3-
HUW» MEpeHun
JlabopaTopHas [Tonnmanue ycnoBus BbIOOpa
pabota «Bsibop CpPEICTB HW3MEPEHHH, BIaJCHUE
CpECTB U3Mepe- HABbIKAMU BBIOOpAa CPEACTB U3-
HUW» MEpEeHun
NHTepakTuBHBIC [Tonumanue KOHCTPYKTHUBHBIX
yIOpa)XxHEHUS OCOOCHHOCTEH CpeACTB H3Mepe-
HUH
Paznen 2 Crangaprtu- OIIK-1 Tect «Ctannaptu- | [loHMMaHHe OCHOBHBIX MOJOXKE-
3amusi U cepTuduKa- 3amus U cepTuu- | HUM CTaHJapTU3AlMK, TEXHUYE-
s KaLusi» CKOrO0 pEeryjJupoBaHus M MOJ-
TBEPIXKJCHUSI COOTBETCTBUS
Bce paznenbl OIIK-1 PI'P [ToHnMaHue TOJIOKEHHI METpOo-

JIOTMM, CTaHJApTH3AlMU U CepTH-
¢ukanuu. YMmeHue pabortaTh C
aKTyaJIM3UPOBAHHBIMH  HOpMa-
TUBHBIMH JIOKYMEHTaMH, BECTH
MOUCK HEeo0XoaAuMOW uHGpopMa-
nuu. KauectBo odopmieHus u
JIOCTATOYHOCTb MOSICHEHHH




2 MeToauveckne MaTepHaJIbl, ONpPeessIue NPoue1ypbl OlleHUBAHUS 3HAHHUIA,
YMeHUil, HABbIKOB U (MJIM) ONBITA JeITeJIbHOCTH, XapaKTepHU3yIolIe Mmpoiecc
(popMupoBaHus KOMIETEHIH A

MeTtoanyeckie MaTepualbl, ONPEACISIONIMe MPOIEAYPhl OICHUBAHUS 3HAHUN, YMEHHIA,
HaBBIKOB M (WJIM) OMBITA IEATEIBHOCTH, MPEICTABICHBI B BH/IE TEXHOJIOTHUECKON KapThl TUCIIH-
TUTHHEI (Tadsuna 3).

Tabymia 3 — TexHoyiornueckas Kapra

HanmenoBanue Cpoku [IIxana Kputepuu onenuBanus
OLICHOYHOI'O BBITIOJIHEHUS | OLICHUBAHUSA
CpeacTBa
3 cemecTp

IIpome:xyTounasi arrectanusi B popme «3a4eT ¢ OLEHKOI»

[Ipaktuueckune
pabotsl (4 pa-
60T)

B Teuenune
ceMecTpa

5 OauioB 3a
0JIHy paboTy

5 ©anyIoB - CTY/IEHT NPAaBUIILHO U MOJHOCTHIO
BBITTOJTHUII ITIPAKTUYCCKOC 3aJaHHUC. ITokazan
OTJINYHBIC 3HAHUS U YMEHHS B pAMKaX OCBOCH-
HOTr0 y4eOHOro Marepuara.

4 Gama - CTyJICHT BBIIOJHIII IPAKTHYECKOE
3aganue ¢ HeroyHocTsaMmu. [lokazan xopomue
3HAHMA ¥ YMEHUS B PaMKaX OCBOGHHOT'O y4e0-
HOTO MaTepHaa.

3 -1 GayUIOB - CTYIEHT BBINOIHMI IPAKTHYE-
CKOE 3a/laHue He MOoNHOCThIo. [Tokasan ynosie-
TBOpPUTEIbHBIE 3HAHUS M YMEHHUS B paMKax
OCBOEHHOT'0 Y4eOHOr0 MaTepuaa.

0 GannoB — 3a7jaHNe HE BBINOJIHEHO

JlaboparopHble
paboTsl (6 pa-
60T)

B teuenune
ceMecTpa

5 OamnoB 3a
OJIHY paboTy

5 6aIoB - CTYACHT NPaBWIBHO U MOJTHOCTBIO
BBINOJIHUII PabOTy, OTBETHII HA KOHTPOJIbHBIE
Borpockl. [Tokazan oTinMyHbIE 3HAHHUS U yMe-
HUS B paMKaX OCBOEHHOI'0 yueOHOro Marepua-
na.

4 Gata - CTYJIEHT BBINOJIHUI paboTy, OTBETUI
Ha KOHTPOJIbHBIE BOTIPOCHI C HETOYHOCTSIMH.
[Moxazan xopomme 3HaHUS M YMEHHS B paMKax
OCBOEHHOTO Y4eOHOro Marepuaia.

3 -1 6amIoB - CTY/IGHT BBITIOIHUII PabOTy, OT-
BETHJI HA KOHTPOJIbHBIE BOIIPOCHI HE MOJHO-
ctbio. [Tokazan ymoBIeTBOPUTENbHBIC 3HAHUS
Y YMEHHSI B paMKax OCBOCHHOT'0 yueOHOTO Ma-
Tepuaa.

0 6amnoB — paboTa He BBINOJIHEHA

Jomarmiaee
3ananue (4 3a1a-
HUSI)

B teuenue
ceMecTpa

5 OauioB 3a
OIHO 3aja-
HHUC

5 GajIoB - CTYJIEHT MPaBUIBHO U MOTHOCTHIO
BBINOIHWI 3ajanue. [loka3an oTIM4YHbIC 3Ha-
HUSI U YMEHUS B paMKaX OCBOSHHOTO y4eOHOTO
Marepuana.

4 6anna - CTY/ICHT BBITIOJTHWI 3aJaHUE C HETOY-
HocTsMU. [Tokaszan xopomive 3HaHus U YMEHUs




HaunmenoBaunue
OILIEHOYHOTI'0
CpeacTBa

Cpoxku
BBITTOJTHEHUS

[Ixama
OLICHUBAHUA

Kpurepun onieHnBanus

B paMKax OCBOSHHOTO y4eOHOIro MaTepHala.

3 -1 GayyoB - CTYJCHT BBITIOJIHUT 3aaHUE HE
HOJTHOCTRIO. [ToKa3as yoBIeTBOPHUTEIIbHBIC
3HAaHUS M YMEHUS B paMKaX OCBOEHHOT'O y4eO-
HOTO MaTepHaJa.

0 GamnoB — 3a7aHKe HE BHIIOJIHEHO

PI'P

B teuenune
ceMecTpa

0-10 6ayutoB

10 GayIoB - CTYJEHT MPABUIBHO U TIOJHOCTHIO
BBITTOJIHWIT paboty. [1okaszan oTiiMyHble 3HAHUS
Y YMEHHSI B paMKaxX OCBOCHHOTO Y4€OHOTO Ma-
Tepuaa.

8 6aJIOB - CTY/ICHT BBIIOJIHIII pabOTy C He-
touHocTsimMu. [Toka3zan xopoiue 3HaHUS U
YMEHUS B paMKaX OCBOEHHOTO Y4eOHOTO MaTte-
puana.

7 6aIoB - CTYACHT BBIITOJHWI PabOTy HE MOJI-
HOCTh10. [ToKa3ain yioBIIeTBOPUTEIbHBIC 3HA-
HUS 1 YMEHUS B paMKaX OCBOCHHOTO Y4€OHOTO
Marepua’a.

0 GamioB — paboTa HE BBINOJIHEHA

Tects (4 TecTa)

B teuenune
ceMecTpa

5 6aiuIoB
10 6amnoB

5 (10) 6aym0oB — CTYACHT OTBETHII IPABUIILHO
Ha 85 % u Goree BOMPOCOB.

(0 6ayIoB - CTYIEHT OTBETUJI IPABUIIHLHO MEHEE,
4yeM Ha 85 % BONpOCOB.

HNHTEepakTUBHBIE
ynpaxsHenus (19
YIpaKHEHUH )

B teuenune
ceMecTpa

5 OauioB 3a

OJIHO YTIpaXK-
HEHUe

5 GaioB — yrpakHEHUE BBITIOIHEHO.
0 GannoB — ynpakHeHHE HE BBIOJIHEHO.

HUTOIO:

200 6a1710B

KpuTtepuu onieHKH pe3yJIbTaTOB 00y4eHHs MO JUCIHUTLINHE:

0 — 64 % oT MakcUMalbHO BO3MOKHOM CyMMBI OaJIJIOB — «HEYIOBJIETBOPUTENHLHOY» (HEIOCTAaTOY-
HBI YPOBEHbB ISl POMEXKYTOYHOM aTTECTAIMH 110 TUCIIHILUIHHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «YJIOBJIETBOPUTEIBHOY (ITOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);
75 — 84 % 0T MaKCHUMaJIbHO BO3MOXHON CYMMBbI OaJIJIOB — «XOPOIIO0» (CpEeTHUI YPOBEHB);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI 0AJUTOB — «OTIUYHOY (BBICOKHIA (MaKCHMaITh-

HBII) YPOBEHB)




3 TunoBble KOHTPOJIbHBbIE 32JaHUA UJIH HHbIE MATEPHUAJIBI, HEO0XO0ANMBIE IS
OLICHKHU 3HAHU I, YMEHHNH, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH,
XapakTepusymoume npomecc (oOpMHPOBAHUA KOMIIETEHINIA B X0/1e 0CBOEHUS
0o0pa3oBaTeJIbHOM MPOrPaMMbI

3.1 3agaHus 1JIA TEKYHIEro KOHTPOJIsl yCeBaeMOCTH (MPaKTH4YeCKUue padoThl)

3.1.1 [lpumep 3a1aHUii HA NPAKTHYECKYIO padoTy «Pa3MepHOCTb)

Onpenenuts pa3MepPHOCTh MPOU3BOTHON (PU3NICCKON BETUIHHEI.

3.1.2 llpumep 3aaaHuii HAa NpaKkTHYecKYyI0 padoTty «lllkajbl u3MepeHunii»

IIpoBecTn CpaBHUTENBHBIM aHAIU3 XAPAKTEPUCTHK PA3JIMYHBIX LKA WU3MEPEHUN, HC-
MO0JIb3Y$ IIBETOBYIO LKAy HAUMEHOBAHUN ONpeAeuTh HAMMEHOBAaHHUE 1[BeTa 00pasiia, Mo IKa-
1e Mooca ompenenuTe TBEpAOCTh MaTepHala, MoJib3ysICh IIKAIOH MHTEHCUBHOCTHU 3eMIIETpsCe-
HUSl ONpeAeNIUTEe MHTEHCUBHOCTh 3E€MIJICTPSICEHUS MO €ro OMHMCAHUIO, MCIONb3Ys LIKaTy CHJIbI
BETpa OIICHUTE CHITy BETPA, BEIBEAUTE (DOPMYJIBI IS ITepecyEra TEMIIEpATyp MEXIY IIKaJaMH —
NEepeBO]] 3HAYCHUI TemmepaTyphl 1o mkaie llenbcus B 3HaYeHHsS TemImepaTyphl MO HIKajdam
Peomropa, @apenreiita u KenbpBuHa.

3.1.3 Ilpumep 3anaHuii HAa NPAKTHYECKYI0 padoTy « MeTpoJioruueckue
XapaKTePUCTHKHN

Jliis iprOOpOB HANTH LIeHY JIeNeHUs, AUana30H nokazanuid. OnpenenuTb n3MeHeHne
CHTHAJIa Ha BBIXOJIE.

3.1.4 Ilpumep 3a1aHuii HAa NPAKTHYECKYI0 padoTy « BpIOop cpeacTB u3MepeHuin»

[TomoOpatek cpencTBa M3MEPEHHN JJIsi M3MEPEHUS HAPYKHBIX, BHYTPEHHUX JTHHEWHBIX
pa3MepoB, pPa3MEPOB YCTYIOB/BBICTYIIOB.

3.2 3agaHus 1Jis1 TEKYLero KOHTPOJIs ycreBaeMocTH (J1adopaTopHble padoThbl)

3.2.1 IlpuMep KOHTPOJILHBIX BONPOCOB K JIabopaTopHoii padore «3mepeHue
JIMHEeHHBIX pa3MepoB YHUBEPCAJIBLHBIMH U IIU(POBBLIMHU CpPeICTBAMH H3MepeHMii»

1) Yto Takoe cpeaAcTBO U3MEPEHUIA?

2) [lepeuncnure CTPYKTYpHBIE 3JIEMEHTHI CPEACTBA U3MEPEHUH.

3) Kakue nokazanusi MUKpOMETpa IPUBEACHbI HA pUCYHKaX?

4) [laiiTe onpeierieHUsI TOHSATHUSIM:

- JUIMHA JIeIEHUS ILIKaJb;

- 1I€Ha JeJICHUS IIKaJIbl;

- INara3oH MoKa3aHUii;

- IMana3oH U3MEPECHU;

- YyBCTBUTEIHHOCTh U3MEPHUTEIHLHOTIO CPE/ICTBA;

- U3MEPUTENIbHOE YCUIIHE.

5) KakoBa 1ieHa enieHusl HOHMYCHOM IIKaJbl INTAHTCHIUPKYJIS, YKa3aHHOTO Ha pUCYHKE?

6) KakoB nuana3oH nu3mMepeHus MITaHTeHIMPKYIISL, YKa3aHHOTO Ha PUCYHKE?

3.2.2 TIlpuMep KOHTPOJILHBIX BONPOCOB K JIaGopaTopHoii padote « O6padoTka
Pe3yJabTaTOB NPSIMBIX MHOTOKPATHBIX H3MepeHUi»

1) laTh onpeneneHus MOHIATUSAM:

- ICTUHHOE 3HaUeHUe (PU3NYECKON BETUUHHBI;

- IeMCTBUTENIbHOE 3HAUeHUE (PU3UUECKON BETMUMHBI;

- pe3yNbTaT U3MEPEHNUS;

- IOTPEIIHOCTh U3MEPEHHS;

- cucTeMaTH4YecKasl MOrpeIHOCTb;

- Clly4aiiHasi [IOTPEIIHOCTb;

- mpomax (rpy0ast moTrpenrHoCTh);

- PAaBHOTOYHBIC U3MEPECHHUS;



- CpeHssl KBaJpaTUiecKasl IOrPEIHOCTh Pe3yIbTaTOB EANHUYHBIX U3MEPEHUN B Py
W3MEPEHHI;

- CpeIHsIs KBaipaTuyecKast MOTrpelIHOCTh pe3ybTaTta H3MepeHHii cpeaHero apudmeru-
YECKOTI0;

- IOBEpUTENbHBIE TPAHUILIbI IOTPEIIHOCTH PE3YyIbTaTa U3MEPEHUM.

2) IlepeuncianTh OCHOBHBIC TTOJIOKEHUS TEOPUH CITyYalHBIX MOTPEIIHOCTEH;

3) 3anucath (OPMYIIBI ISl BBIYUCIICHUS

- CpeHero apu(MeTHIecKoro;

- Cpe/lHEN KBaIpaTUUECKOM MOrPELIHOCTH PE3YyIbTaTOB EAMHUYHBIX U3MEPEHUM B pAAY
W3MEPEHHUI;

- CpeqHel KBapaTU4eCKOl MOTPEeIIHOCTH pe3yabTaTa H3MEpeHH cpeaHero apudmeru-
YECKOTI0;

- IOBEpUTENbHBIX TPAHULL.

4) HanucaTb opMy 3anucu pe3yibTaTa U3MEpeHui;

5) Vkazarp ciyyvail npumenenust Kpurepuii lllosens.

3.2.3 IIpuMep KOHTPOJILHBIX BONPOCOB K J1abopaTopHoii padote «O6padoTka
pe3yJbTaTOB KOCBEHHBIX H3MepeHH D)

1) [laiite onpenenenue NOHATUAM OPSIMOTO U KOCBEHHOT'O U3MEPEHUH.

2) B xaxoMm BHJi€ 3aIIMCHIBAIOT PE3YIbTAaT U3MEPEHUS?

3) BriBenute opMysibl pacyera MOrpeliHOCTH KOCBEHHBIX U3MEPEHUN (PU3UUECKUX Be-
JIMYHUH.

3.2.4 TlpuMep KOHTPOJILHBIX BONMPOCOB K JadopaTopHoii padote «UcciienoBanue
BJIMSAHHUSA YCJIOBHI H3MePEeHUI Ha MOTPelIHOCTh N3MepeHui»

1) IlepeuncnuTh KJ1acchl BHEIIHUX BO3AEHCTBYIOLINX (aKTOPOB;

2) Yka3arb NOCIEICTBUS U3MEHEHUI YCIOBUS U3MEPEHUI;

3) laTb onpeaeneHus CleayOIMM HOHATUSAM:

*YClI0BHSI U3MEPEHUS;

*Binusromas BenuunHa;

*JlonoaHUTENBHAS IOTPELIHOCTS;

*OCHOBHas IOTPELIHOCTS;

*HopMasnpHbIE yCI0BUS U3MEPEHMI;

*HopmanbHast 0651acTh 3HAUCHUN BAMSIONIEH BETMUUHBL;

*HopmainbHoe 3HaueHue BIUSIONIEH BETUYUHBI;

*HoMuHanbHOE 3HaYeHHUE BIUSAIOLIEH BETNYNHBL;

*Paboune ycrnoBus n3MepeHuii;

*Pabouas 00J1acTh 3HAUEHUH BIIHUSIONICH BEIUYNHBI;

[IpenenbHble yCIOBUS U3MEPEHUI;

*/cnipaBieHHBIN pe3ynbTaT U3MEPEHUN;

*["apanTUpyeMas OrperHoOCTb;

4) OOBSACHUTD NOHATHE TEMIIEPATYPHOTO PEKUMA;

5) Ilepeuncauth criocoObl 0OecreueHns] HOpMaJIbHBIX YCIOBUI U3MEPEHUH.

3.2.5 IlpuMep KOHTPOJILHBIX BONPOCOB K JIaGopaTopHoii padore «MckiloueHue
NOrPelIHOCTH B NMpolecce U3MepeHus»

1) laTh onpeneneHue CleayonMM NOHATUSIM:

* [IppHIMT U3MEpeHUs;

* Meron u3MepeHuii;

* MeToa HEMOCPEACTBEHHOM OLIEHKH;

* ludpepeHnnanbHbIi METO U3MEPEHMIA;

* Hynesoit meTon n3mepeHuil;

* MeToa u3MepeHui 3aMENIEHUEM;

* MeToa u3amMepeHuit JOMOJIHEHUEM;

* lHcTpyMeHTanbHasl IOTPEMIHOCTh U3MEPEHNUS;



2) Onucarh NOPAIOK JEHCTBUN MTPHU B3BEIIMBAHUU METOIAMM:

* ["aycca;

* bopaa;

* Meunneneena.

3.2.6 IlpuMep KOHTPOJILHBIX BOMPOCOB K JIadopaTopHoii padoTe «BbIOOp cpeacTs
H3MepeHM i

1) Hatb onpeneseHus CleayromuM MOHATHIM:

* METPOJIOTHYECKasi XapaKTePUCTUKA;

sniorpemtHocts CH;

*KJIacC TOYHOCTH;

*TOYHOCTH;

*OCHOBHasl MOTPEUIHOCTb;

*JIOTIOJIHUTEJIbHASI IOTPEIIHOCTH;

erpeziell A0MyCKaeMO MOTPEIIHOCTH;

*a0COJII0THAS MTOTPEIIHOCTD;

*OTHOCHUTEJIbHAS MOTPEIIHOCTb;

*IIpUBEJICHHAS IOTPEITHOCTH;

2) ChopmynupoBats yciosue Boioopa CU.

3.3 3amanus NI TeKYIero KOHTPOJIsl ycneBaeMocTH (pacueTHO-rpaguyeckas
pabora)

PI'P cocrout u3 pemieHrs 3aJaHuil O TPEM pa3aeiam:

1 MetpoJiorusi.

2 CrangapTu3anus.

3 Ceprudukanus.

3a/iaHus IpeJICTaBICHbI B BUIE TEOPETUUECKUX BOIIPOCOB.

B paznene Metpoiorus conepkarcs 3aJaHus 110 TEMaM:

1 OcHOBHBIE OHSTHSI METPOJIOTHH.

2 KpaTkas MCTOpHUS YCTaHOBJIEHUS €IUHMIL (PU3NYECKUX BETUYMH.

3 MexayHapoHasi CUCTEMa eUHUIL.

4 OCcHOBHBIE METPOJIOTMYECKHE XapaKTEPUCTUKN U3MEPUTEIBHBIX CPEJCTB.
5 Knaccudukanus cpencts usMepeHui.

6 Buasl usmepenuil.

7 MeTtozpl, TPUHIMUIIBI U METOJUKHA U3MEPEHUM.

8 ITorpemHocTH U3MEPEHUN.

9 KauecTBO n3mepeHuil.

10 Br160p U3MEpHUTEIBHBIX CPECTB.

11 IloBepka cpencTB UBMEPEHHU.

12 Poccuiickas cucteMa KaaruOpOBKH.

13 CpencrBa n3mMepeHHUil JINHEWHBIX pa3MEPOB.

ITo pazneny CrannapTuzanus HEOOXOJMMO OTBETUTh Ha 2 TEOPETHUECKUX BOIPOCA.
[To pazneny Ceprudukanus He0OOXOAUMO OTBETUTH Ha 1 TEOpeTHUECKUii BOIIPOC.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS
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