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Pabouas  nporpamma gucumnavHel  MeTposormsa, cTaHgapTusaumsa w
cepTuPnKauma paspaboTtaHa B COOTBETCTBUN C TpeboBaHUsIMM [TOCYyAapCTBEHHO-
ro obpasoBaTenbHOro crtaHgapta BO no nporpamme cneyuanuteta 15.05.01
MpoeKTMpoBaHMe TEXHONOMMYEeCKNX MallMH W KOMIMJ/IEKCOB M OCHOBHOIA
npodeccnoHanbHo  obpasoBaTenibHOM  nporpaMmbl  (y4e6HOro nnaHa) no
cneynannsaymm  MNoAroTOBKM [n3ainH-NPoeKTNPOBaHNE TEXHONOMMYECKNX
MaLUMH U KOMIMJIEKCOB.

CocTtaButenn paboyein nporpaMmmsi:
npodeccop

CT. NpenojaBaTesib B.lN. KOcto3

Pabouas nporpamma yTBepXAeHa Ha 3acefaHuy Kadegpbl  MalwWHOBeAEeHUA W
TEXHO/I0rMYyecKoro o06opyLoBaHumA
22.09.2023. npotokon Ne 1

3aB. Kahegpon - paspaboTyumka, npodeccop BypMeHKo

<? » C73 2023 .

3aB.  BbINyCKawllein  Kadeapow TEXHONOrNN U
MPOMbILLNEHHbIX KOMM/IEKCOB, AOLEH B.I".3BOHKWIA

«/Y» 2023t



1 Llenamn ocBoeHUA ANCUUNAWHBI ABMAKOTCA:

- (hpopMmMpoBaHME KOMMIEKCA OCHOBHbIX Hay4YHO-NPaKTUYeCKMX 3HaHWIiA B 061acTu MeTpono-
rMn, cTaHgapTm3aumm n ceptTudukalmm, HeOOXOANMBIX AN PelleHns 3aga4y obecneyeHUs efuH-
CTBa M3MEPEeHNs N KOHTPONS KayecTsa MpofyKuuu (ycnyr);

- METPONOrMYeCcKOMY M HOPMATUBHOMY o6ecneyeHunto pa3paboTKu, NPOU3BOLCTBA, UCMbITa-
HWIA, aKcnayaTauunm MPOAYKUUKU, NAaHUPOBAHUA U BbIMNOAHEHMSA paboT Mno cTaHAapTusayum u
cepTUMKaLum nNpogyKUMmM 1 NpoueccoB pa3paboTKU, W BHEAPEHWUA CUCTEM YNpaB/eHUsA Kaye-
CTBOM,

- MeTPONOrMYEeCKO M HOPMATMBHOIN 3KCMEPTWU3; MCMONb30BaHUSA COBPEMEHHBLIX WHMOpMa-
LMOHHbIX TEXHONOTMIA Npu npoekTuposaHuu W MPUMEHEHWUN CPEACTB U TexHONOrMii ynpasieHus
Ka4yeCTBOM.

[Na 0OCTUXKEHUS LeNeinl CTaBATCA Creayrolme 3afaqm:

- 06BACHUTL CYLHOCTb KayecTBa; 060CHOBATb HEOGXOAMMOCTb paboT Mo cTaHfapTU3aLumu,
MeTPONOrun 1 cepTUmnKaLmm;

- N3yYeHne TeXHMYECKOW 3aKoHOofaTeNbHOW 6a3bl METPONOrvMu, CTaHAaapTU3auuMm WU cepTu-
thukaumu;

- M3y4yeHue rocyfapCTBEHHbIX CUCTeM cTaHfapToB Poccuitickoin depepaunn FCC, TCU wn
MMP;

- OBflafleHVe OCHOBaMM W TMpaBuiamMy MEeTPONOrM4yeckoro obecneyeHns MNPOU3BOACTBA,;
OB/lafleHVie OCHOBaMW M MpaBuiaMn CEPTUQMKALMM MPOAYKLUN, MPOLECCOB W YCAYT.

2 MecTo gucuuninHbel B cTpyKType OlMOIT
LWndp gucunnanHel B yue6Hom nnaHe - 51.0.09

OucumnnmHa oTHocUTCA K 06s3aTenbHOM 4yacTu 6n1oka Bl y4ye6HOro nnaHa creyuanbHOCTH
15.05.01 MMpoekTMpoBaHME TEXHONOTMYECKUX MalMH WM KOMMNNEKCOB B COOTBETCTBUW C [ocy-
[JapCcTBEHHbIM 06pa3oBaTe/ibHbIM CcTaHgapTom BO.

O6was Tpy[0eMKOCTb AUCLUMINHBI COCTaBnseT 4 3a4eTHble eAnHULbI, 144 vaca.

3.Tpe6oBaHNsA K pe3ynibTaTam 0CBOEHWUS AUCLMNAMHBI (MOay/s):

V3yyeHne guCLUMNNNHBI HanpasaeHo Ha (*)OpMI/IpOBaHVIe KOMMeTeHLWiA, npuBeaeHHbIX B Tabnuue HuKe

Kopg v HameHoBaHMWe obuienpodec-  Kog 1 HanMeHOBaHWe MHAMKATOPA AOCTMXKEHUS

CUOHa/TbHOM KOMMETEHLINN 06LLenpodeccMoHasIbHOM KOMMETEHLN

06LL|,8I'IpOCb8CCI/IOHaI1beIe KOMNETEeHUNN BbINYCKHNKOB U MHANKATOPbl UX AOCT UXKEHNA
OlK-7. CnocobeH obecneynsatb NAO-1. CnocobeH NPUMMeHATb METOLbl KOHTPONA Ka-
TEXHOMOTMYHOCTb M3JeNniA U NpoLec-  YecTBa M3JeNMil M 06beKTOB B chepe npogeccno-
COB UX M3rOTOB/EHUS, KOHTPONNPO- HaNbHON AeATeNIbHOCTU

BaTb COG/IOJeHNE TEXHONOMMYECKOiA NA-2. CnocobeH NPUMEHATb COBPEMEHHOE TeXHUYe-
AVCUUNAVHBI NPU U3TOTOB/IEHUN U3- CKOe M NnporpaMMHoOe obecrneyeHune 419 KOHTPOSS
Jennii B MallMHOCTPOEHUMN; KayecTBa u3genuii 1 06beKTOB 1 UCNONb30BaTb Pop-

Masn30BaHHbIE METObl ero aHaamsa v nNporHo3mpo-
BaHMA B chepe NpPodeccroHanbHOM AeaTeNIbHOCTH
NO-3. CnocobeH MCNonb3oBaTb METOAbl UHXWNHU-
PVHTa N PEVHXWHWUPUHTA, MO3BONAIOLNE COBEPLLEH-
CTBOBATb TEXHO/IOTUYECKME MPOLeCChbl MPOU3BOACTBA
NPoAYyKUMUN C Y4EeTOM TPebOBaHWNn CTaHAAPTOB Kaue-
CTBa W BHEAPEHUS MHHOBALMOHHbLIX TEXHO/OT Ui



4 CTpyKTypa u cogep>kaHue gucumnnianHbl (Moayns)
4.1 PacnpegeneHue TpyaoeMKocT UM B 3.e. / yacax Mo Bugam aygun TOPHOW 1 camo-
CTOSATEeNbHOI paboThl Mo cemecTpaM (Kypcam)
KonnyectBo 4yacoB

B Tom uncne «
S CemecTt g
I P Tpyno- AyANTOPHbIX g
& (04) eM- % dopma
° Kypc KOCTb,3.€. x x T KOHTPO/IA
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= (3.0n) e S g = =
& = 3 = O
= S B s =
o g 2 = <
g £ E © g% za
A = C = = 8 0L
3 4/144 72 36 18 18 36 OK3aMeH,
§ (364)
0 WToro: 41144 72 36 18 18 36
KP

4.2.PacnpefeneHue BNgoBy4ye6HO paboThl U X TPYLOEMKOCTMW MO pasgenam AUCLUMIUHBI

KonnyecTBo yacoB

AyauTopHas paboTa

Bcero
N CP
HanmeHoBaHWe pasgena n 3 N3
Paspena
& & 5=2 & §=3
s 8 g ; & 5 8 5 =
(@] ™ (@] ro o (y2] o ™ o ro
1 MeTponorus. 44 43 10 2 4 2 10 4 20 3H
2 CTaHfapTusaLms. 44 69 18 4 2 2 4 - 10 63
3 CepTugukaums. 20 22 8 2 2 - 4 - 6 2
Wroro 108 s 36 8 18 4 18 4 36 119
1
I;I{),IJ,FOTOBKa M cfadva sK3ameHa, PP 36 9 9

Wroro: 144 ¥ 36 8 18 4 18 4 36 128



4.3 TeMaTUYeCKWUii nnaH no Bmaam y4ebHoM AesaTeNlbHOCTH
F— JNekuun

O6bem
YyacoB

No Homep pas- YyebHo-

n/m  gena gucum- Tema nekuuu HarnsgHble

N/IVHbI g g nocobus

Z A

METPO0I’MNA
Ponb meTponorum, craHfjaptusaumm u cepTudmka- MM
umMn B ob6LlecTBe. MIcTopnyeckne cBefeHUS O pasBu-

1 2 TUKN. ITanbl pasBUTUA UenM W 3agadv AUCLUMNINHBI.
lMpaBoBble OCHOBbI METPO/IOrMW, CTaHAapTU3aLUN ©
ceptugmkauun B NMP n ctpaHax CHI.
3aKoHOfaTeNbCTBO B Chepe METPOSIorMu, CTaHg4apTu- M M M
3auuu, cepTuduKaLuy 1 KavyecTse NPOAyKLUMK. 3aKo-

2 2 Hbl «0 cTaHgapTusauumn», «O6 ob6ecrneyeHUn eauH-

CTBa M3MepeHuin», «0 3aWnTe npaB NoTpebuTenei»,
«0 cepTUdMKaLMM NPOAYKLUN U YCNYT».
Obuwme cBefleHMA 1 NOSOXEHUS. MM
BeegeHne B meTposiornto. OCHOBHbIE TMOHATUA W
onpegeneHunsa. ®usnyeckne BEIMUUHBI U UX U3MeEpe-
Hue. EAvHMUBI U cUCTeMbl (IU3NYECKUX BENYVH.
[TocyfapcTBeHHbIe 3TafIOHbl eANHUL, BEUYMH. N3Mme-
1 peHne (U3NYECKON BeNUUMHBLL.  [elicTBUTENbHbIE
3HaYyeHns (U3NYECKOW BEMUYMHBI N MOrpPeLHoCTb
2 pe3ynbTara U3MepeHuil.
CpeacTtBa m3mepeHuii. Knaccuukaumsa cpeacTts m3- MM
MepEeHUA. MeTponorunyeckue XapaKTepucTuKkn
CPeACTB  M3MepeHWid. TlorpewHocT! U TOYHOCTU
2 CpeAcTB U3MepeHUiA.
TexHu4yeckne n3mepeHus. MM
CpefcTBa M3MepeHMs cneuunanbHoOro  HasHayeHus
(cpencTBa M3MepeHUs NPAMOSIMHEAHOCTM, MIOCKOCT-
HOCTW; CpefCTBa U3MepeHUs reoMeTpUYecKMx napa-
MeTpPOB 3y04aTbIX KOMEC W PEXYLNX UHCTPYMEHTOB;
CpeacTBa UM3MepeHWs  MapameTpoB LUepOX0BaToCTU
noBepxHocTn). CpefcTBa M3MepeHUs Apyrux ¢usn-
4eCKMX BE/IMUUH.
Wtoro no pasgeny 10 2 MMM

CTAHOAPTUN3ALNA
CywHoCTb, Uenu 1 3agayn crtaHgaptmsaunm. OCHOB- MM
Hble MOHATUA W onpegdeneHusa. O6LME MONOXKEHUSA O
B3aMMO3aMeHAEeMOCTH, YHMU(UKaLMM W arperatmpo-
BaHMW. [ocyfapCTBeHHad cucTemMa CTaHZapTusauuu
2 (FCC). KomnneKkcHble CUCTeMbl TrOCYAAapCTBEHHbIX
ctaHgaptos (ECKA. ECTA. ECKK. I'CI, CCH I
2 ECAOM - ocHoBa B3aMMO3aMeHSeMOCTW. MexayHa- MM
7 pofHasa cuctema gonyckos u nocagok NCO. OcHoB-
Hble MPU3HaKW CUCTEMbI: CUCTEMa OTBEPCTUA W Cu-

5



14

Wtoro no pasgeny 18

16
17

18

2

2

Wtoro no pasgeny 8

Ne
n/n

NTOIro: 36 8

cTema Bana, OCHOBHOW Baj, OCHOBHOE OTBEpCTHUE,
MPUHLUMN NPeAnoYTUTENbHOCTHU, efuHMUa [OMyCKa,
NHTepBanbl pa3mMepoB. Paabl AOMNYCKOB (KBA/UTEThI),
4ynucno eAMHUL, JONYCKa, HOpManbHaa TeMnepaTypa
ECAM - ocHoBa B3aMMo3amMeHAeMOCTWU. Papgbl oc-
HOBHbIX OTK/IOHEHWiA, o6pa3oBaHne Nonei 4OMYCKOB,
LOMYCK Ha W3roToB/ieHWe. YC/NoBHOe 0603HayeHune
noner gonyckos. pagmyeckoe nM3obpaxkeHne nonen
ponyckos. OnpejeneHve nocagku, BuAbl Mocajok.
paduyeckoe n3obpaxkeHne NOCaok.
HopmuposaHue TpebosaHuii K HEPOBHOCTAM Ha NO-
BEPXHOCTW 3/IEMEHTOB AeTanieli (LLepoXxoBaToCTb Mo-
BepxHocTn) O603HaYeHUe LepoxoBaToCcTeli Ha uep-
Texxax. KOHTponb napameTpoB LLIEPOXOBaTOCTH.
HopmupoBaHue To4HOCTM (opmbl geTaneii. O603Ha-
YeHWe OTK/IOHEHWUI PopMmbl Ha YepTexxax. KOHTponb.
HopmupoBaHMe TOYHOCTM  PacnoSIOKEHUS 31EeMeH-
ToB jgeTaneii. O603HayeHUe OTKNOHEHWI pacnono-
XeHNs Ha vepTexax. KoHTponb

CTaHpapTum3auma HOpM TOYHOCTU TNafKUX KOHUYe-
CKMX COELVHEHWUI, CTaH4apTM3aLua HOPM TOYHOCTWU
LUMOHOYHbIX WU LWANLEBbIX COEAUHEHWNA.
Knaccngpukauma pasmepHbiX Uenen. 'TepMuHbl ©
onpegeneHns. NMpuMeHAeMOCTb pa3MepHbIX Lenei B
pacyetax. lpsamasa n obpaTHasa 3agayn. PacyeT Tou-
HOCTW pasMepoB, BXOAALMX B pasMepHbIe Lenu.

CraHgapTv3aums HOpM B3aMMO3aMEHSEMOCTU MNOj-
WNMHMKOB KayeHus. CTaHAapTu3auus HOpM TOYHO-
CTW pe3bb0BbIX COEANHEHWIA, 3y6UaTbiX U YepPBAYHbIX
nepegad

CEPTUNDPNKAUNA
Cuctema FoCcyaapCTBEHHOW atTectayum u cepTugm-
Kauuy npogykummn. OCHOBHble MOHATUA, TEPMUHbI 1
onpegeneHuns. Lenm v npuHUMNbLI CUCTEMbI CEPTU-
(hmkauum, npasuna, CTPyKTypa, TpeboBaHWA K opra-
Hy M0 cepTuduKauuu.
Y4acTHUKKN cepTudmkaumnm

Mopagok cepTUUKaLUM NPoAYKLUM 1 ycnyr

KsanumeTtpus.
lMokasaTenn KayecTBa MpoAyKUUWU.

INpaKTnyeckue 3aHATUA

Homep pas-
Jena gucuu-

Tema nNpakTU4ecKux 3aHATUN

MMM

MMI'1

MM

MMM

MMM

MMM

MM

MM

MMM
MM

MM

YuebHo-HarnsiaHbIe
nocoomsi



MNNHbI

2
1
1
2
2

WNtoro no pasgeny 4 2

3 2
2

4 2

2

5 2

6 2

7 2

| 8 2

7 Wroro no pasgeny 12 2

9 3 2 -

NToro no pasgeny 2
NTOro: 18 4

METPOJIOI A

Cuctema efvHUL, (PU3NYECKMX BENU-
YuH. OCHOBHbIe W [OMO/IHUTE/NbHbIE
eANHNLbI CUCTEMbI efuHUL, (usnye-
CKUX BennuyuH. Pa3mMepHOCTb BENNYMH
B COOTBETCTBMM C MEXAYHAPOAHbLIM
ctaHgaptom WNCO 31/0 B cucrteme
LMTIONJ

MorpewHocTn wm3mepeHuii. O6paboT-
Ka pe3ynbTaToB MHOTOKPATHBLIX K3Me-
peHunin M3.

CTAHOAPTUN3ALINA
TpeboBaHus cTaHZapToB Mo 0¢opM-
NEHNI0 TEKCTOBOW W rpauyeckoi 4a-
CTel TeXHUYECKON AOKYMeHTaumm
EfguHas cuctema [0OMyCcKOB U Mocagok
(ECOMN. OcCHOBHblE NMPU3HAKK cuCTe-
Mbl: CUCTeMa OTBEPCTUS WU cuUCTEMaA
Basia, OCHOBHOW Ba/l. OCHOBHOE OTBEp-
CTve, NPUHUMN MPenoYTUTENbHOCTH,
eAnHNLAa [0MycKa, MHTepBabl pasme-
poB. Pagbl fonNyckKoB (KBA/NTETHI).
4yncno efuHuL, gonycka, psgbl OCHOB-
HbIX OTK/IOHEHWI, 06pa3oBaHue Monein
[JOMYCKOB, YC/NOBHOe  0603HayeHue
nonei [ONYyCKOB, HOpMasibHasa Temme-
paTypa (pelweHue 3agau)

EguHaa cuctema LOMYCKOB U NOCaA0K
(ECAM). PaboTa ¢ Tabnuuamm gonyc-
KOB ¥ nocapok. [Mpadmueckoe nocTpo-
eHne noneil LONYCKOB MOCajoK C 3a-
30pOM, MEPEXOfHbIX, HaTAroMm (peLue-
Hue 3afay)

Jonyckn ¢opm 1 pacnonoxeHus.
Bbibop mMeTOL0B M CpefcTB M3Mepe-
HWi

LLlepoxoBaToCcTb NOBEPXHOCTU. Bbl-
60p MeTOA0B U CPeACTB M3MEPEHWIA.
PacyeT MCNONHUTE/bHBIX Pa3MepoB
Kannopos rnagkux (Kannbpbl- npob-
KW, Kanmo6pbl-KONbLA)

CEPTUN®PNKALNA
N3yuyeHne nopsfka NpoBefeHUs cep-
TUhUKALUU NPOLYKLMM

JTabopaTopHble paboThl

MM,

M,

M,

M,

MM,

MM,

M.

M.

M.

K3, PM

K3, PM

K3, PM

PM, K3

PM, K3

PM

PM

PM

PM



N Howmep pas-
on  Aena ancum-
MNHBI
1
2
1

3

4

5

Wtoro no pasgeny

WToro no pasgeny

j.8

WToro no pasgeny

10

4

2

4

4

NToro: 18 4

Tema nabopaTopHbIX 3aHATUIA.

METPOJIOI A
JlabopaTopHast pabota Nel W3mepeHus
(DU3NYECKNX BEAUYUH. M3yyeHue KOH-
CTPYKLUUN W W3MepeHue feTaneil LITaHre-
HUHCTPYMEHTOM (LUTAHTEeHLUUPKY/b, LWITaH-
reH rnybm Homep, LWITaHreHpelrcmac).
JlabopaTopHast pab6ota No2 W3yueHue
KOHCTPYKUWUA ¥ U3MepeHWe pa3MepoB U
OTK/IOHEHWN (hOpM MOBEPXHOCTEW AeTanei
MUKPOMETPUUYECKUM WHCTPYMEHTOM (MUK-
POMETP, MUKPOMETPUYECKUIA  HYTpOMep,
MUKPOMETPUYECKNIA TyOUHOMED).
JlabopaTopHast pabota Ne3 M3yueHue
KOHCTPYKLUMW MHAMKATOpa 4acoBOro Tuna
N U3MEpPEHWe pa3mMepoB MWHANKATOPHbIM
HYTPOMEPOM
JTabopatopHaa pab6ota N4 [Mosepka
cpeAcTB  M3MepeHui (MoBepKa LUTAHTEeH-
LUMPKYNA UK MHAMKATOPA 4acoBOro Tuna)
JlabopaTopHasi paboTta Ne5 KoHTponb na-
pamMeTpoB MeTPUYECKO pe3bbbl: K3Mepe-
HUE CpeAHEero AmvameTpa pe3bbbl METOAOM
Tpex [MpPOBOJIOYEK, KOHTPO/b W3L4eNnii c
pe3bboit

CTAHOAPTU3ALNA
JlabopaTopHasi pabota Ne6 Onpepe-
NeHWe KaTeropuu, BmMaa M xapakTepa
TpeboBaHU HOPMATUBHbIX AOKYMEH-
TOB
JlabopatopHass pa6ota No7 UteHue
yepTeXa W BbISIB/IEHME HETOYHOCTEN
N0 HOPMUPOBAHMIKO  MOrPeLUHOCTEN
hopm u pacnonoxeHus u o603Haue-
HMUS WwepoxosBaTocTel u T.4. Hopwmo-
KOHTPONb YepTexa getanu

CEPTUNONKALINA
JlabopaTtopHasa pabota Ne8 OpraHu-
3aUMOHHO-MeToAn4YecKune npUHUNNbI
cepTuukauum B NMNMP
NabopaTopHas pabota Ne9 AHanus
peanbHOro cepTugukara CoOOTBET-
CTBUA.

YyebHo-
HarnsigHble no-
cobumsa

MM. MMM. PM

M1, MM, PM

MM, MMT..PM

MM, MMTI1, PM

MM, MMIM. PM

M. MMT. PM

MM. MM, PM

MM, MMT. PM

MM, MMTI, PM



MM - meTogmyeckoe nocobue, MMM - mynbTuMeana-npeseHTauns, K3 - Kaptouku ¢
3afaHnaMn, PM - pa3gatouHblil matepuan

CamocTosiTeNlbHaa paboTa 06yyaroLerocsi no 04HoM gopme 06yyeHUs

Pasgen
ancuym- Ne n/n
NANHbI
1
2
! 3
4
5
6
7
2
8
9
10
3
n

TeMa 1 BUf CAMOCTOSITE/IbHON paboThbl

METPONOINA
Tema: MeTtponorus
PaboTa 6akanaBpoB c NEKLMOHHBIM MaTepuanom npu nog-
roToeke K nekumam (PJIM)
Tema: Vi3mepuTeNibHbI UHCTPYMEHT 1 nosepka CU
OdopmneHune oTyeTa 1 NOArOTOBKA K 3alinTe nabopaTop-
HbIX 3aHATMIA Ne 1- Ne5 (00)
Tembl: 1) CucteMbl Mep, NPUMeHsieMble B AHIIUN 1
CLIA;
2) KpaTHble 1 f0NbHblEe eAUHULLbI;
3) dopmMunpoBaHNe eanHUL, 1 Pa3MepHOCTEn NPOM3BOAHbIX
eamHnL,; 4) Vctopus co3gaHna CUCTEM eAMHUL, M3MEPEHNA
MogroToBKa peepara Mo O4HON U3 MEPEUYNCNEHHBIX TEM
(P).
Tema: MeTtponorus
Pa6oTa 6akanaBpoB C NEKLNOHHBIM MaTepuanom npu nog-
rOTOBKe K npakTuyecknm 3aHatuam (PJIM)
Tema: MeTtponorus
MoarotoBka K TecTupoBaHuio no teme (T)
WToro no pasgeny
CTAHOAPTU3ALNA

Tema: CtaHgapTusaums
PaboTa 6akanaBpoB C NIEKUMOHHbIM MaTepuanomM npu nog-
roToBke K nekuuam (PJIM).
Tema: HopmaTvBHble JOKYMEHTI.
OdopmneHune oTyeTa 1 NOAroTOBKA K 3aLinTe nabopaTop-
HOro 3aHATui Ne 6- Ne7 (00)
Tema: MexayHapogHble opraHu3aumMm no cTaHgapTm3auum
M KayecTBY MPOLYKLUN:
1) MOK(IES) - MexayHapofHas 31eKTpoTeXHUYecKas
KoMucCus;
2) MC23 (ITU) - MexayHapoAHblii COHO3 3N1eKTPOCBA3N
MoaroToBka pegepaTta No 04HON U3 NEPevYnCNeHHbIX TeM
(P).
Tembl: CtaHgapTu3auua u cepTudukalms
MoaroToBKa K TecTuposaHuto no teme (T)

WToro no pasgeny 4vacos

CEPTUO®UNKALWA

Tema: Ceptudukauyms
PaboTa 6akanaBpoB C NIEKUMOHHbIM MaTepuanomM npu nog-
roToBKe K fiekumsam no pasgeny (PJ1IM)
Tema: AHanns peanbHOro cepTudukaTa cCOOTBETCTBUS
OdopmneHune oTyeTa 1 NOAroTOBKA K 3alinTe nabopaTop-
Horo 3aHATNSA Ne 8 1 Ne9 (00)

Tpygo-
eMKOCTb
(B yacax)

20

10



Tembl: 1) 3akoH MMP «0 cepTugmKaunm NpoayKuUn u
yCnyr»;
2) Cxembl cepTumkauuu,

12 2
3) OCHOBHbIe 3Tanbl cepTuuKaLunu.
CamMocCTOoATeNbHOE U3YYeHUe ¥ COCTaB/IEHMNE OMOPHOrO
KoHcnekTa rno temam (OK).
WToro no pasgeny 4acos 6
NTOIO: 36
CamocTtonATe/bHaa paboTa 0by4aroLLerocs rno 3a04HoM opme 0byyeHNs
T -
Pasgen Py£o
Ne < eMKOCTb
ancun- Tema 1 BUf, CaMOCTOATE/IbHOM pPaboThbl
n/n (B yacax)
M/IVHBI
METPONOINA
Tema: MeTtponorus (cMotpu pasgen 4.3 nekuumu)
1 CocTaBneHue oNoOpHOro KOHCMeKTa Mo Temam nekuuii pasgena 10

meTtposiorua (OK)
Tema: N3mepuTenbHbIl MHCTPYMEHT
1 2 OdopmMmneHne oTyeTa M MNOArOTOBKA K 3alluMTe NabopaTopHbIX 5
3aHATUI no pasgeny metponorus (00)
Tema: MeTtponorus.

3 N3yuyeHune TeopeTnyeckoro matepmana npu noArotoBke mare- 20
prana K ak3ameHy no pasgeny «Metponorusa» ().
MToro no pasgesny 4vacos 35
CTAHOAPTU3ALNA
Tema: CtaHgapTu3auma (cMoTpu pasgen 4.3 nekuum)
4 CocTaBneHne ONOPHOr0 KOHCMEKTa No TeMaM NeKLuin pasgena 20
ctaHgapTunsauyua (OK)
2 Tema: CtaHgapTtu3saums
5 N3yueHne TeopeTnyeckoro marepuana npu noAroToBKe mare- 43
prvana K ak3aMeHy Mo pasgeny «CrtaHgapTtusanua» (9).
MToro no pasgeny 4vacos 63
CEPTUPUKALWNA

Tembl: 1) 3akoH NMMP «0 cepTutmkaumm NpoayKUUN u ycnyr»;
2) CxeMbl cepTudurKaunm;
3) OCHOBHbIe 3Tanbl cepTUUKaLnn.
3 6 4) KsanumeTtpus 21
5) MNMokas3aTenn KayecTBa MNPoAayKLUK
CamocToATeNlbHOEe M3y4YeHWe U COCTaBNEHWE OMOPHOr0 KOHCMeK-
Ta no Temam (OK).
MToro no pasgeny yacos 119
MoaroToBKa 1 caaya sK3ameHa 9
NTOIO: 128

lNpumeyvaHue - Bug camocToATenbHOM paboTbl: paboTa € NeKLMOHHbIM MaTepuanom
(PJZIM), othopmneHne oT4yeTa K 3allnTe nabopaTOPHbIX M NpakTudecknx 3aHatuin (00), camo-
CTOATE/IbHOE M3YYeHMe TeM U COCTaB/ieHMe ONOpHOro KoHcnekTa (OK), nogrotoBka npeseHTa-
uun (M), pegpepat (P), noarotoBkKa K ak3ameHy (3) u ap.
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5 MNMpurmMepHaa TeMaTuKa KypcoBbIX paboT (MPOeKToB)

KypcoBas pa6oTa BbINOMHAETCS B 3 CEMeCTpe AHEBHOr0 06YYeHWs W Ha 2 Kypce 3a04HO-
ro obyyeHuns. Tema KypcoBoil paboTbl «OnpegeneHve napamMeTpoB MOCAA0K TNaAKUX LWAUH-
OPUYECKMX COEAMHEHUI N HazHa4YeHMe CPefCTB M3MepPeHMIn Mo 3afaHHbIM YepTexam». Cogep-
XaHne KypcoBoW paboTbl CMOTPU B NpunoxeHuu A. MNpumMep 04HOTO U3 3afjaHUin Mo BapuaHTam
npeAcTaBfeH B TabnnLe HUKe:

3apaHune 2 OnpefeneHne napaMeTpoB NOCafoK rNagKux LWINHLPUYECKUX COELUHEHWIA.

BapuaHT Mocankw
01 025 H7/ g6 060H8 / s7 0180K7 / h6
02 05H5 / h5 054H8 / m7 028T7/17
03 012H7 / 7 090H7 /js6 0150R8 / h8
04 010H9 / d9 040H6 / n6 0205U8 / h7
05 042H7 / d8 08M6 / h6 0135H7 / k6
06 055N5 / h4 06FI8/ d9 01 15H8 /js7
07 0100G 6/ h5 030H5/ m4 018H8 /17
08 016 H9/e9 0450N6 / h5 045H8 / js7
09 0140 M7/h6 06H7 / h6 072H8 / k7
10 05G7 /h6 0280H7 / 16 095 H9 / n8
n 038H7 /6 08H6 / g6 0148K8 / h7*
12 084H8 / 8 04 H6 /15 0166N7 / h6
13 0150H8 / 18 068E7/16 016H8 / 17
14 05K6/M16 0185H7 / p6 048H9 /9
15 032H11 / b12 0145D8 / h8 0128H6 /js6
16 01 10H7/ s6 042M8 / h8 0260H8 / n8
17 015H9 /h9 0120H8 / u8 0420N7 / h5
18 0230H6 / s6 010H8 / k7 085 H7 / c7
19 0140H7 /16 06F9 / h8 072H9 / k9
20 035M8 / h8 075H6/ s5 0190H9 / k8
21 016B9/h8 0150H7 / m6 080HS8 / s7
22 0120H5 / k4 048H8 / c8 0280K7 / h6
23 010H6 / e6 0400H8 / s7 070K8 / h7*
24 0180H9 / h9 07H7/S6 095N 7 / h6
25 0395N5 / h4 020H7 /js7 0105H8 / z8
26 082G5 / h5 04H8 / m7 0280H8 / x8
27 0208P6 / h5 032H8 / k7 0149H7 / s6
28 01 10H6 / p5 084H9 / d9 017M8 / h7
29 0472N5 / h4 038H8 / s7 01 15H7 / m6
30 0158D9 / h7 016H8 / u8 080H9/n7
31 065H8/m7 08M6/M6 0145H9 / x8
32 085H8 / z8 025K6/16 0190H8 / ¢8
33 05F6 / h6 055H8 / m7 0185H7 / s6
34 0470KS5 / h6 0166H8 / f9 045T7 / h6
35 0100U8 / h8 0315H8 /js7 036H5/ m4
36 0395P7 / h8 058H8 / m8 012H7 / h6
37 06H5 / g4 0135m7/h6 0260H7 /16
38 05F5 / h5 0235H9 / r9 04H 10/ k9
39 015H9 / g8 0420E5 / Hb 038117 / k7



40 0320H7 / h7

028H9 / p9

0110R7 / h7

6 YuebHO- METOANYECKOE M MH(OPMALIMOHHOE 06ecneyeHne AMCLUUMN/INHDI

6.1 ObecrnevyeHHOCTb 0byyatoLLMXCs yYebHUKaMK, yHebHbIMM NOCoBUAMM

HanmeHoBaHue
yuebHuKa, yueob-
HOro nocobus

B3anmosameHse-
MOCTb WU HOPMMU-
pOBaHWe TOYHO-
cTU: yyebHOe no-
cobue
B3anmosameHsie-
MOCTb WU HOPMMU-
pOBaHMe TOYHO-
CTW: yyebHoe no-
cobue
MeTponorus,
cTaHaapTusauns u
cepTuukalms.
TexHunyeckue
N3MepeHns
MeTponorus n
B3aMMO3aMeHse-
MOCTb

PMTI 29-2013
METPONOT NA.

OcHoBbI cTaHfap-
Tu3ayuu, ceptu-
(MKauum n met-
ponorun. Y4eo6-
HUK 419 BY30B,
OcHOBbI MeTpo-
noruu, ctaHgap-
TU3aumm 1 cepTu-
(hmkauun. Yueob-
Hoe nocobue

MeTponorus,
cTaHfapTu3auuns un
cepTuukaLmns:
Y4yebHoe nocobue

lon
ABTOp n3ga-
HUA

OcHoBHasl MTepaTtypa

H. K. Ka3aH- 2015
LieBa

B.M. Ouwnp- 2014
Copses u gp.

Xykosa M.H. 2013

B.B.KepweH6 2015
aym v ap,-

Mpynna T80 2013
TCOEWN. Oc-

HOBHble Tep-

MUHbI 1 onpe-
AeNeHmns.

JononHutenbHas

Kpbinosa I'.4. 2020

MapycuHa 2020
M.4A., Tkanuy

B./1., BopoH-

uos E.A.,

Ckaneukas

H.A.

H.M.Mnkyna. 2010

Ko-BO 3K-
3eMMNApPOB

1

nuTepartypa

ONeKTPOH-
Hasa BepcusA

MecTo
Pa3smeLue-
HUSA 3NeK-
TPOHHOWA
Bepcumn
+ Kagegpa
MuTO,
nabopTtopus
«MeTpono-
+ rmm n cep-
TUUKaLUmn»
+
+
T
+ Kathespa
MuTO, na-
6opTopusa
«MeTpono-
rm n cep-
+ TUMKaLMn»
+



NS BY30B

9 ECAMN,C3B B CMpaBoYHUK, 2020 2 +
MaLINHOCTPOEHUN 2 TOMa,
n npubopoctpoe-  Mocksa
HUW, N3paTenb-
CTBO CTaHAapTOB,
1989r

10 Co6opHukn roC- ECKA. ECTA 15 +
Tos

WToro no gucumnavHe:  3neKTPOHHbIX 100%

6.2 lMporpaMmmHoe obecneyeHne N VHTepHET- pecypehbl

OC Windows , naketr MS Office, KaTtanor MeXrocyfapCTBeHHbIX CTaHAapToB
(htppWwww .gost/ruscable.ru), oduumanbHbiin caint BC MNMMP, oduunansHblii cailT HaunoHanb-
Horo opraHa no MCuC B MNMP.

MeTponorus (3neKTpoHHbIN pecypc)- Pexxum goctyna: http://metrol/ru .

KoHcynbTaHT Mnioc (9NeKTpOHHbIN pecypc)- Pexunm fgocryna:
http://www.consyltant.ru.

6.3 MeToaMYecKue yKasaHusa 1 MaTepvasibl Mo BUAaM 3aHATUN
BypmeHnko @.1O., AHucumos UN.®., KOcwo3 B.MM., Peibanosa T.®. MeTtoanyeckoe nocobue mno
BbINONHEHUIO nabopaTopHbIX padoT. MY, 2009 r.
BypmeHnko ®.HO. n gp. JonyCcKn 1 NocagKu TUNOBbIX COEAMHEHWIA aeTanelt MawwuH. MeTtognye-
CKMe yKa3aHus

Pbibanosa T.®., KOcto3 B.MN.MeToanyeckne ykasaHusl K npakTuyeckum 3aHatusm, Mry 2015 r.

7 MaTepuanbHO-TeXHUYECKOe obecrneveHmne ancUMnInHbI (Moaynsl)

[Nna n3yyeHUs [aHHOW JUCLMNIWHBI B UHCTUTYTE MMEETCA crneunanbHas nabopaTopus
«MeTponorum un ceptTudmkauun». B nabopaTopumn Ha CTeHAax 60/blLIOe KOAMYECTBO HarNsgHbIX
noco6uii, a TakxKe 60/bLLIOE KOMYECTBO pa3fgaToOdYHOro mMartepuana. [Ans npoBeaeHns pybexxHOro
KOHTPONA B (hOpMe MUCbMEHHOr0 TEeCTUPOBaHMA B nabopaTopun MMeeTcs LOCTATOYHOe Konmye-
CTBO TECTOB MO M3y4aeMbIM, COrlacHO pabouyeli nporpamme, Temam. B nabopatopum Takxe co-
JepxuTca 6onbloe KonumyectBo c60pHUKoB MTOCTOB, CNUCOK PeKOMEHLOBAHHOW NuTepaTypsl,
nnakartbl, a TakXXe NOAroToB/eHbl 06pasLbl peLleHns HEKOTOPbIX 3afad.

8 MeTogmyeckme pekomMeHaaLMKM Mo opraHu3aunm n3yyeHNa AUCUUNANHGI:
OvcuymnnmHa «MeTponorus, cTaHaapTusaumMa M cepTUdMKauns» BXOAUT B LMKN 006-

WEeNHXXEHEPHbIX AMCLMNANH. Ha OCHOBe CUCTEMbl CTaH4ApPTOB OHa M3y4aeT BOMPOCHI KOMuM4e-
CTBEHHOW OLIEHKM KauyecTBa TEXHWYECKUX W3AeNnin, ob6ecnevyeHns TOYHOCTU WX reomeTpuye-
CKMX, 3NEKTPUUYECKUX U (PYHKLMOHANbHbIX NapaMeTpoB.

UTeHne nekuuii NOJUMHSETCS OCHOBHOIN 3afade - fgatb Oygyuwum 6akanaBpaMm 3HaHUA
N NpakTUYecKne HaBblKM B 06/1aCTM MeTpPONormyeckoro obecneveHus. Ha nekuymax paccmatpu-
BalOTCS Hambonee o6uiMe, NPMHUMNMANbHBIE BOMPOCHl Kypca, a TakXe CBA3b WX CO Cheuaucumn-
NAUHAMK, C KOTOPbIMM OHW BCTPETATCA Ha COOTBETCTBYHLWMX Kadeapax B 6ygyuiem. TouyHoe
nnaHMpoBaHue MaTepuana NeKunin AO/MKHO ObiTb MOLYMHEHO Hawubonee pauMoHabHOMY MUC-
NOMb30BaHNI0 OTMYLLEHHOIO ayAUTOPHOIO BPEMEHW Ha OTPabOTKY YMEHWIA W HaBbIKOB, MaKCW-
MaJibHO MPUBANXKEHHBIX K peaslbHOM MHXEHEPHOWN AesTeNbHOCTH.

YcneuwHoe 0CBOeHME Kypca TpebyeT HanpsXKeHHOW camocToATeNnbHOW paboTel. Camo-
CTOATEeNIbHAA y4ebHasa feATeNbHOCTb ABMASETCA OMNPefenAowyM YC/I0BUEM B JOCTMXKEHUMN
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BbICOKMX Pe3y/ibTaTOB 00YYEHMUs], Tak Kak 6e3 caMOoCTOsTeNbHOW pa6oTbl HEBO3MOXHO Mpe-
BpalLleHWe NONYYEHHbIX 3HAHUI B YMEHUS U HaBbIKW.

MpenofaBaTento crefyet o6paTUTb BHUMaHWe Ha TO, YTO CaMOCTOATeNbHas paboTa
BbIMO/IHAETCA B YUMTa/bHbIX 3anax 6ubANOTEKU, KOMMbIOTEPHBbIX Knaccax, B y4e6Ho nabopato-
puK, a TakxkKe B LOMALIHUX YyCcnoBusAX. MnaHMpoBaHWe BpPEMEHW Ha CaMOCTOATENbHYH paboTy,
Heo6X04MMOro Ha M3yYyeHue HacTOAWEN AUCLUNIIMHBI, Nyylle BCEro OCYLLECTBNATb Ha BeCb Ce-
MecTp, npeaycMarpuBas npyv 3TOM perynspHoe MOBTOPEHME MNponjeHHOro martepuana. Camo-
CTOATE/bHYO PaboTy No AUCUMNIWHE CNefyeT HavyaTb cpasdy Xe nocne nepBoi NEKUUM U Mony-
YeHNs y4yebHO-MEeTOLMYECKUX MaTepuanos. [Ns MNOSIHOr0 OCBOEHWUS AUCLMUNAUHBbI HEO6X0LUMO
BbIMOJIHUTL CNefytoLme fencTBus:

- NOCETUTL KYpC IIGKLLI/IVI, Ha KOTOpPbIX 6yp,yT PacKpbITbl OCHOBHbIE TEMbI |/|3yqae|v|0|2
AUCUUNAWHBI, faHbl PEKOMEHAALMN No camoCTOATe/IbHOW MOAroTOBKe, CNpaBOYHblE MaTepuassbl
ONA U3yYeHUs, a TakxXe WHAWBUAYA/bHbIE 3a[laHUA K MPaKTUYeCKUM 3aHATMAM. pu npocnywum-
BaHUW NeKUUIA Kypca, peKOMeHAYeTCs BECTU KOHCMEKT NeKuui;

- CaMOCTOATe/IbHO MOArOTOBUTLCA K MPOBEAEHUI0 KaXAOro NpakTUYecKoro 3aHATus B
Tpebyemom o06beMe: M3yUnTb HEOOXOAMMbIA TeopeTUYeCKUin maTepuan W pewnTb UHAUBUAY-
afbHble 3afaHna (M3y4vyaeMblil MaTepuan LO/KeH ObiTb OTPaXeH B TeTpafgu MO NpakTWKe Win B
KOHCMeKTe);

- 4Nns 6onee MOSIHOrO YCBOEHWA MaTepuana pPeKOMeHYeTCsi COCTaBUTb OMOPHbIA KOH-
CMEeKT NIEKUMIA NpW M3yYeHUW TeopeTUYeCKOro Matepuana B paMkax camMoCTOATe/IbHON paboTsl,

- BbIMOMHUTb, OWOPMUTL N 3aLUTUTL UHAMBUAYaNbHbIE NMPaKTUYECKWUe 33faHus B COOT-
BETCTBUM C pabouyeli nporpaMmMoi AUCUUNAUHBI.

B camocToATeNbHON paboTe MCNONL3YHTCSA yYebHble MaTepuanbl, yKkasaHHble B pasgene 6.

PekomeHAaLmMs No HanMcaHmio KOHCMEKTa NIEKLMNA.

KOHCNeKT nekunii [o/mKeH OblTb KpPaTKUM, CXeMaTW4HbIM, MOc/efoBaTe/lbHbIM. B Hem
Heo6Xxo4MMO (hMKCUPOBaTb OCHOBHbIE MOJIOXKEHMUSA, BbIBOAbI, (DOPMYINPOBKK, 0606LWeHNs, Mo-
MeyaTb BaXHble MbIC/IW, BbIAENATb K/KOYeBble C10Ba, TEPMUHBI. B ciyyae BO3HWKHOBEHUSA TPY[-
HOCTEeA C KakuM-1M6o TEPMUHOM WM MOHATMEM, HEO6XOAMMO BOCMONb30BATLCHA CMPaBOYHOWA
NUTepaTypoii, cnosapem u (Mnn) MIHTepHeTOM M 3anucatb cebe pesynbTar B TeTpadb. B TeTpa-
OV, TOe BEeAeTCS KOHCMEeKT NeKLUWiA, peKOMeHAYeTCs BblAeNUTL pasaen TonKoBaHuii (rioccapuin).
Ecnn camocToATeNnbHO He yfaeTcsa pa3obparbca B Matepuane, T0 HE06X04MMO COPMYIMPOBaTb
BONPOC W 3a4aTb ero npenojaBaTento Ha KOHCy/bTauuuv WanM npakTU4eckoMm 3aHaTum. Cocrtas-
NeHne raoccapus - BWUJ CAMOCTOATENIbHON paboThl, Bbipaxatowelnca B nogbope v cuctemartmsa-
LN TEPMUHOB, HEMOHATHbLIX CNOB U BbIPAXXEHMWI, BCTPeYaloLWwmxca npu n3yyeHmm Temol. PasBu-
BaeT CMOCOOGHOCTb BbIAENATb [NaBHble MOHATUSA TeMbl U (opmynupoBaTb WX. OdopmaseTcs
MUCbMEHHO, BKNOYaeT Ha3BaHWe U 3HaYeHWe TEPMUHOB, CNOB U NOHATUIA B angaBUTHOM MOpsAS-
Ke.

CocTaB/ieHMEe OMOPHOro KOHCMeKTa - npeacTaBnseT coboil BMA BHeayaMTOPHOW camo-
CTOSATENbHOW paboThbl MO CO3JaHWIO KPaTKOW MHMOPMALMOHHOW CTPYKTYpbl, 0606LIalOWEA ©
oTpaxkaloLlein cyTb MaTepmana Nekunn, TemMmbl yyebHnka. ONOPHbIA KOHCMEKT NpuU3BaH Bbl4eNnTb
rnaBHble 06bEKTbl M3y4YeHWs, [aTb WM KpPaTKyH XapakTepUCTUKY, UCMOMb3ys CUMBOJIbI, OTpa-
3UTb CBA3b C APYrMMU 3neMeHTaMu. OCHOBHAA Lie/lb OMOPHOI0 KOHCMeKTa - 06/1erymTb 3anomu-
HaHMe. B ero cocTaBneHWW WCNONb3YKOTCA pas3nMyHble 6a30Bble MOHATUA, TEPMUHbI, 3HAKK
(cumBO/IbI) - OMOpPHbIEe CUrHasbl. OMOPHBIA KOHCMEKT - 3TO Haunyylas opma NoAroTOBKU K
OTBETY M B npouecce oTBeta. CocTaB/NeHMe OMOPHOro KOHCMeKTa K TeMaM 0COOeHHO 3(h(heKTuUB-
HO Y TeX, KTO CTO/IKHY/ICA C 60/blWNM 00BbEMOM MH(OPMALMK NPYU NOLTOTOBKE K 3aHATUAM W, He
06nafas HaBblKkaMW BblAeNATb rNaBHOE, UCMbITbIBAKOT TPYAHOCTM Npy €€ 3anoMuHaHuu. Onop-
HbIl KOHCNEKT MOXET ObITb NPeACTaBfeH CUCTEMOM B3aVMOCBA3aHHbIX FeOMETPUYECKUX uryp,
cojepxalux 610KM KOHLEHTPUPOBAHHOW WH(OpMauuM B BUAe CTYMEHEK NOrMYecKor NecTHU-
Lbl; PUCYHKA C AOMONHUTENbHbIMU 31eMeHTaMu 1 Ap. 3afaHve COCTaBUTb OMOPHbIA KOHCMEKT
Mo TeMe MOXeT ObITb Kak 00A3aTe/IbHbIM, TaK U LONONHUTE/IbHbIM.
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- JlabopaTopHble paboTbl M NPaKTUYECKME 3aHATUS HanpaBfieHbl Ha 3aKpernseHue
TEOPEeTUYECKNX 3HAHMI NYTEM BbIMOJHEHUS MPaKTUYECKUX 3afaHWuil, a Takke (opMUpOBaHMUSA
HaBbIKOB CaMOCTOATe/IbHOW paboTbl No4 PYKOBOACTBOM npenogasatens. Mpu npoBefeHUN 3aHs-
TUIA cnefyeT NPUAEPXUBATLCA CNELYIOLWEro nnaHa:

1 B Hayane 3aHATUA NMPOUCXOAUT 06CYXAeHMe 3afaHuii npefblayLieli TeMbl, BbIMOIHe-
HVEe KOTOpbIX 06y4atoLinecs 3aBepLunay CaMOCTOATENIbHO fOoMa. OTO BO3MOXHOCTb eLle pa3 06-
paTUTb BHMMaHMe Ha He HEMOHATHbIE A0 CMX NOP MOMEHTbI U OKOHYaTe/IbHO pa3obpatb UX.

2 3aTeM HaymHaeTca onpoc no Teme, 0603HAYEHHON ANA AaHHOr0 3aHATUA. Bonpockl ans
NMOArOTOBKM Bbl4aloTCA npenojasaTesieM Mepes HayasioM OCBOEHMS TeMbl Ha NpPefLlecTBYHOLLEM
3aHATMW. B npouecce 3Toro onpoca NpoucxoauT 6osee rny60Koe OCMbIC/IEHME TeopeTuyeckue
MOMOXEHNA NO TEME 3aHATUA. TBOpLIeCKOE 060y)K,£|,eHVIe, ANCKYCCHU Bblpa6aTbIBaPOT YMEHUA 1
HaBblK/ MCMNO/Ib30BaTb NPUOOPETEHHbIE 3HAHMA A8 Pa3IMYHOr0 pPoja OpaToOpPCKON AeATeNbHO-
CTW. Ha npakTU4eCKOM 3aHATUN KaXAbli ero y4yacTHUK [O/KeH ObiTb rOTOBbIM K OTBETaM Ha
BCE TEOPeTUYECKMe BOMPOCHI, NOCTaB/IEHHbIe B MaHe, MPOABAATb MaKCUMMAasbHYH aKTUBHOCTb
npyv nx paccMoTpeHnn. OTBETbI LO/MKHbLI CTPOUTLCA CBOOGOAHO, YOeANTEeNIbHO M aprymMeHTMpoBa-
Ho. MpenogasaTtent CNeanT 3a Tem, YTOObl OTBETbI OblIM TOUYHBLIMWU, IOTUYHO MOCTPOEHHbLIM U He
CBOAM/IOCL K YTEHUID KOHCMekTa. Heo6xoAnmo, 4Tobbl BbICTYNalOLWMA NpoaBasn rnybokoe no-
HYMaHue TOro, 0 YeM OH FOBOPWUT, COMOCTaBMAN TeOpeTUYecKue 3HaHWA (onpefeneHui, yTBep-
XAEHWUI 1 T.4.) C UX NPaKTUYECKUM MPUMEHEHMEM AN PelleHns 3agad, 6bl1 crnocobeH npuBe-
CTW KOHKPETHble MPMUMepbl TeX MOJIOXEHWUI, 0 KOTOPbIX paccy)jaeT TeopeTuyeckn. B xoge 06-
CY)XJEHUS TEOPeTMYECKOro Matepuana MOryT pasropetbcs Cropbl, AUCKYCCUU, K YHACTUIO B KO-
TOPbIX [JO/MKEH CTPEMUTLCA KaxKAbl. B 3akntoyeHne onpoca npenofasaTeflb, elle pa3 KpaTko
pe3loMUpYeT TEOpPeTUYEeCKUiA MaTepuan, HeobXOAWMbIA ANS pelleHUs 3aJayvu, BbIHECEHHOW Ha
nabopaTtopHoe WM NPakTUYeCcKoe 3aHATue,

3 MocTaHOBKa 3afa4v NPakTMYecKoro Mam nabopaTopHOro 3aHATUS.

4 BbIMONHEHME NPAKTUYECKOro 1M NabopaTopHOro 3aHATUS.

OpraHusauma 3aHATUI LOMKHA NpefycMaTpuBaTh MPUMeHeHMe aKTUBHbLIX (opMm 06y4e-
HUA. C 3TOIN LeNnblo MCNOMb3YTCA pa3finyHble CpeacTsa: NiakaTbl, MOgenun, obpasubl Nprbopos
N UHCTPYMEHTOB, CNPaBOYHNKM, MeTogMYecKMe pa3paboTKn 1 apyrue matepuansl.

- KoHCcynbTaumMm Heo6XxoAuMMbl AN MOMOLWLM MpW  BbINOSIHEHUW 3afaHWiA, Bbi3blBato-
WX CNOXHOCTU MpyU UX peweHnn. OHWM Hanpas/ieHbl B OCHOBHOM Ha paclUMpeHue Kpyrosopa,
nepefadvy onbiTa, yrny6neHme TeopeTUYecKux 1 (hakTUYecKUX 3HaHUM, NPUOOPETEHHbIX Ha eK-
UMsX, B pe3ynbTaTe CaMOCTOATENbHOW paboTbl M B MpoLecce BbIMOMHEHUA NabopaToOpPHbIX U
npakTUyeckmx pabor.

- TeKyLMIA KOHTPO/Ib NO3HABaTe/IbHOW [esTeNbHOCTI OCYLLECTBASAETCS B (hopMme Te-
CTOBbIX W MPaKTUYeCKNX 3afaHuni.

MpPOMEXYTOUHbIA KOHTPO/b (3K3amMeH M PIP) npeaycmaTpuBatoT NPOBEPKY 3HAHWIA,
KOTOpas MpoBOAMTCS MO BCEMY MaTepuany M3yyaemoro Kypca. He gonyckaroTcs K caadve 3ksa-
MeHa, He cfaswwine PIP.



TEXHOJIOI MYECKAA KAPTA ANCUNMNNHBI

Kypc 2
Mpynna WT224P65MT
Cemectp 3

Mpenogasartenb, NekTop npodgeccop bypmeHko @.1O.
MpenofaBaTtens, BeayLwmii nabopaTopHble U NpakTUYeckne 3aHatua HOocro3 B.IM.

HanmeHoBaHMe ANCUMNIUHBI YpoBeHb 06-  CTatyc gucum- Konnyectso 3ayert-
pasoBaHWA  MNJIUHbI B paboyem HbIX efNHNL,
y4yeOHOM MnaHe
MeTponorusa, ctaHgapTusaunsa u cneunanntet bl 4
cepTupukayma

CMeXHble AUCUMMNIMHBI M0 Y4e6HOMY MnaHy:
MaTemaTtuka, TeXxHu4yeckas MexaHuka
BA3OBbI MOAY /b

(NpoBepKa 3HaHWI 1 YMEHWUIA NO guCLUUNInNHE)
Tema, 3aflaHne WU MeponpuATUe Tekyllero Buabl Te-  Ayautop-  MuHu- Makcu-
KOHTpOnsa Kylleid aT- Had WM ManbHOe  MasibHoe
TecTauMy¥  BHeayAu-  KONM4Ye-  KOnuye-
TOpHas  CcTBO G6an- CTBO Gan-

noB noB
MocelaeMoCTb Y aKTUBHOCTb Ha YpOKe A 3 6
Pethepat uim npeseHTaums Punn A B/A; A 3 6
3awmta nabopatopHbix paboT Ne 1-5 n3 1-n35 A 10 20
lMpoBepka TeTpasn Mo npakTUYeCcKUM 3aHATU- M3 A 5 10
am Ne 1-5
TecTupoBaHue Mo pasgeny MeTponoruns T1 A 4 8
PYBEXXHbI/I KOHTPOJ1b PK1 25 50
MocelwaeMoCTb Y aKTUBHOCTb Ha ypOKe A 3 6
Pethepat p B/A; A 5 6
3almnTa nabopatopHbix pa6oT Ne 6 - 9 Nn36-n39 A 8 16
TecTupoBaHuMe NO pasgenam ctaHgapTvsauuns u T2 A 4 8
cepTugmkayuma
MpoBepka TeTpasn No NPakTUYECKUM 3aHATU- M3 A 4 8
AaMm Ne 5-9
3awuTa PP PIP A 9 6
PYBEXHbI KOHTPO/1b PK2 25 50
NTOIFOBAA ATTECTALWA 50 100
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INCT U3MEHEHU
MO PABOYE MPOI PAMME AUCLUMMNAVIHBI (MOLY/15)

HanpaBneHue(cnewunanbHOCTb)
(KO,q N HanmeHoBaHMe I'Ial'lpaBI'IEHI/IFI(CI'IeLI,I/Ia]'IbVIOCTVI)

OvcunnnnHa (Moaynb)
(kof 1 HarMeHoBaHUe AUCLUNNHBI)

Mpothnnb nogroToBky (cneyuannsauns)
(B COOTBETCTBUM C YUebHbIM MNaHoM)

dopma 06yyeHUs

YuyebHbId TOO_

B cBa3n (Ha ocHOBaHMK)

n3noXuTh N.__ PUM B cnepytowei pegakymm:

OTBETCTBEHHbI UCNONHUTENb

20 .
(BOMKHOCTB, NofpasfeneHue) ( noanuce) (pacLumdppoBka nognuci)
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