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AHHOTALIMA

HucuumuinHa «OnTudeckue H3MepeHHs» BXOAUT B 00pa30BaTENIbHYIO MpPOrpammy
BBICIIIETO OOpa3oBaHMsl — TpOorpaMMy OakajlaBpuaTa IO HANpPaBICHHIO MOJATOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HampaBiIeHHOCTH « ONTHKO-3JIEKTPOHHbBIE TPUOOPHI U
KOMIUTEKCBD». Jluctumimaa peanusyercs kadempoid «No2 1.

JlucuuiuinHa HareseHa Ha () OpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOIMX KOMITETCHIIUMI:

VYK-2 «Crnocoben ompeaenars Kpyr 3agad B paMKax MOCTABJICHHOW IEIH W BBIOWpaTh
ONTUMAJIbHBIE CHOCOOBI UX PELICHUs, UCXOJ U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYpPCOB U OrpaHUYEHUID)

[IK-1 «CmocobHOCTh K (OPMHPOBAHUIO TEXHMUYECKMX TpeOOBaHWN M 3aJaHUN Ha
OPOCKTHPOBAHWE M KOHCTPYHPOBAHHE ONTHYECKMX M ONTHUKO- HIIEKTPOHHBIX MPHUOOPOB,
KOMILJIEKCOB U MX COCTaBHBIX YacTei»

ConeprxaHue AUCHUILUIMHBI OXBAThIBAECT KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJIEHHUEM C
METOAAMHU U CPEACTBAMHU U3MEPEHUI MapaMeTpOB ONTUYECKUX IEMEHTOB U CBETOTEXHUUYECKUX
napaMeTpoB HCTOYHUKOB M3IyueHHs, NpUOOpEeTEeHHE HAaBBIKOB M3MEpPEHMH H 00paboTKU
pe3yIbTaTOB U3MEPEHUI

[IperonaBanye TUCHMIUIMHBI TPEAyCMAaTpUBAET CleAyoume (GopMbl OpraHU3aluu
y4eOHOro mpolecca: JIEKIUH, JabopaTopHble PadOThl, MPAKTUYECKHE 3aHATHUS, CAMOCTOSTEIbHAS
pabota oOyuarorerocs.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOCHHUSI JUCIMIUTUHBI COCTABIIACT 4 3a4eTHBIX eAWHHIBI, 144
qaca.

S13pIK 00y4YEHUS 110 TUCIUITIIMHE KPYCCKUN »



1. TlepeuyeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. Ilenu mpemnomaBaHus TUCIUILIHHBI

Lenbro mpernoaBaHusi TUCIHUIUTHHBI SABISICTCS (DOPMUPOBAHHE y CTYJICHTOB IIEITOCTHOTO
NPEJCTABICHUS O TPUHIMIAX CYIICCTBYIOIIMX ONTUYECKUX H3MEPEHHUH, O BO3MOXXHOCTH
UCTIOJIb30BaHUSI ONTHUYECKUX SIBICHUI B M3MEPEHUSX PAa3IMYHBIX BEIUYWH, XapaKTEPHCTUK H
NPOIIECCOB HAa TPOU3BOACTBE, CHOCO0AaX M WX TNPUOOPHOW pealn3aluy, MPUMEHSIEMOU
AIIEMEHTHOM 0a3e W MPaKTUKUA METPOJIOTHUECKOW 00pabOTKH N3MEPUTENBHOW HH(POPMAIIHH.

1.2. JlucummiwHa BXOAWT B COCTaB  4acTH, (opMupyeMoW  ydYaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MPOrpamMMBbl BEICIIIET0 00pa3oBaHus (janee —
OIl BO).

1.3. TlepedeHs IIaHUPYEMBIX PE3YIHTATOB OOYUCHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pesyibratamu ocBoenus OIT BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYaroIIMICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIICTCHIIMSIMU WU UX YacTsMU. KOMIETEeHIMM U WHAMKATOPHI UX JOCTHXKCHHS TIPUBEICHBI B
tabnure 1.

Tabnuna 1 — [lepeyeHb KOMIETEHIIMI U MHIUKATOPOB MX JIOCTHKCHHUS

Konun
Kareropus (rpynmna) Kon v HanMeHoBaHME MHIUKATOPA JOCTHXKEHUS
HAauMEHOBAHUE
KOMIIETCHIINH KOMIIETCHIINH
KOMIIETEHIINH

VK-2 Criocoben
OTIPEICIIATH KPYT
3a7a4 B paMKax
IIOCTaBJICHHOHU LIEJIN
U BBIOUPAThH
OITUMAJIbHBIE

YHuBEpCaIbHbIE CHOCOBLL HX VYK-2.V.2 ymeTh ucnonb30BaTh HOPMATUBHYIO U
KOMIIETEeHIIUH IIPaBOBYIO TOKYMEHTALUIO
peIIeHus, UCXOAs U3
JIEUCTBYIOLINX
IIPABOBBIX HOPM,
UMEIOIINXCS
pecypcoB u
OIpaHUYECHUN
I1K-1.3.1 3Hath TpeOoBaHUs, NPEAbSIBISIEMbIE K
ITK-1 CnocobHOCTB P > 1IPEA
pa3pabaTbiBaeMOI ONTOTEXHUKE, ONTUYECKUM U
K GOpMUPOBAHUIO
OTITUKO-3JIEKTPOHHBIM MPUOOPaM M KOMIUIEKCaM
TEXHUUYECKUX
o IIK-1.Y.2 ymeTp aHanmu3upoBaTh U ONPEICIIATh
TpeboBaHUH U
SaMAHMi HA TpeOOBaHMUS K TapaMeTpam, IPeabIBISIEMBIEM K
pa3pabaTbiBaeMOI ONTOTEXHUKE, ONTUYECKUM U
IPOEKTHUPOBAHUE U
[Ipodeccronanbubie OTITUKO-3JIEKTPOHHBIM MPUOOPaM M KOMIUIEKCaM C

KOHCTPYUPOBaHUE
KOMIIETEHIINU YU€TOM M3BECTHBIX SKCIIEPUMEHTAIBHBIX U

ONTUYECKUX U
TEOPETUYECKUX PE3yJIbTaTOB

OITHKO-
[1K-1.B.1 BnageTs HaBbIKAMH OIIPEAEIICHHUS,
AIIEKTPOHHBIX
KOPPEKTHPOBKH ¥ 0OOCHOBAHUS TEXHUIECKOTO
npubopOB,

3aJJaHUs B YaCTH NMPOEKTHO-KOHCTPYKTOPCKUX
XapaKTEPUCTHK OJIOKOB M y3JIOB ONTHYECKUX U
OIITUKO-JIEKTPOHHBIX PUOOPOB

KOMILJIEKCOB U UX
COCTaBHBIX YacTeNn

2. Mecro nucuuiuinHbl B cTpykType OII
JucuuruimHa MOKeT 0a3MpoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYArOIIUMUCS
IIPYU U3YUYECHHUH CIIEAYIOUINX AUCLMILINH:
— «DPuzuka,
— « DNEeKTPOTEXHUKAY.




3HaHUA, TOJY4YeHHbIE NPU HM3YyUYEHHWU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPH U3YUESHUHU APYTHX AUCIHUILINH:

— «Mertponorus u paguon3MepeHus»,

— «OCHOBBI KBaHTOBOW AJIEKTPOHUKNY.

3. OOBeM U TPYIOEMKOCTh JUCITUTLTAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIHHBI, TPYJAOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCUUIUINHE (M paclpepeNieHue 3TOH TPYI0EMKOCTH 110 CEMeCTpaM) MPEACTABICHBI B
Tadmie 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUIIMHbI

TpynaoemMkocTb 1Mo
Bun yuebHoM paboThI Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKkocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
Ayoumopnuie 3auamus, BCETo 4ac. 51 51
B TOM YHCJIE:

nexrun (JI), (gac) 17 17

npaktnyeckue/cemurapckue 3anarus  (113),

17 17

(dac)

naboparopusie padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.
OK3.*%)

*% o
Ilpumeuanue:  KaHIUIATCKHIA SK3aMEH

4. CopepxaHue AUCIUIUINHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUIUIAHEI TIO pa3/iejiaM U BUIaM 3aHSITHIMA.
Pa3nensbl, TeMbl AUCUUILINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmIuUIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexuuu | [13 (C3) JIP KIIT CPC

Paznensl, TeMbl TUCIIUTUTAHBI
JICIEL, et (gac) (gac) (dac) (gac) (dac)

Cemectp 5

Paznen 1. OnTudeckue uaMepeHus Kak 00J1acTb
ONTOTEXHUKH; UX 3HAYEHUE B IIPOLIECCE CO3aHUS
COBPEMEHHOM ONTUYECKON CUCTEMBI, B
ITPOMBIIIIJIIEHHOCTHU, HAYKEC U ITPAKTUKE.

Tema 1.1. BO3MOXXHOCTH U TOUHOCTH ONITHYECKUX 2 3
WU3MEPEHUU

Tewma 1.2. HazHaueHue pa3anyHbIX TEXHUYECKUX
CHCTEM, UCIIOIB3YIOINX BO3MOXHOCTH
ONTUYECKUX U3MEPEHUN




Pasznen 2. Teopust 1 METOZBI ONITUYECKHUX
U3MEpPEHUN

Tema 2.1 OcHOBHBIE IOHATHS METPOJIOTHH
Tema 2.2 Teopus ONTUYECKUX U3MEPEHUN
Tema 2.3 OCHOBHBIE IPUHIIUIIBI ONITUYECKUX
U3MEpPEHNN 3 3 20
Tema 2.4 Knaccudukanus METOIOB ONITUICCKUX
WU3MEPEHUI: METObI, OCHOBAaHHBIC HA AHAIIN3E
ONITUYECKOTO M300pakeHNs1, Ha aHaIn3e POPMBI
BOJIHOBOT'O ()pOHTA, HAa aHAJIN3€ CBETOBBIX
IIOTOKOB

Pazzmen 3. Posib ¥ XapakTep ONTUYECKOTO
U300paKeHHS TPU U3MEPEHUSIX

Tema 3.1 [lepenada n3o0pakeHHil B IPOCTPAHCTBE
Tema 3.2 Jluckpetusanysi U KBAaHTOBaHUE
N300paKeHUI

Tema 3.3 KonTpactupoBaHnue n300paxeHui

Pasznen 4. OnTHYECKHE U3MEPUTEIbHBIE TPHOOPHI
Tema 4.1 OOBEKTHI ¥ 321241 U3MEPEHUS,
U3MEPUTENIbHbIE CXEMbl U OCOOCHHOCTH UX
(GYHKIIMOHATBEHOU CTPYKTYPhI

Tema 4.2 TumnoBble y3JIbl ONTUYECKUX
U3MEPUTENLHBIX TPUOOPOB (KOJTHMATOD,
aBTOKOJUIMMATOP, MUKPOCKOTI,
ABTOKOJUIMMAIIMOHHBIA MUKPOCKOII U APYTHE).
Tema 4.3 OyHKIIMOHATBHBIE OJIOKH ONITHYECKUX
U3MEPUTENBHBIX TPUOOPOB (YCTpOICTBA
HAaBEJICHUsI, OTCUETHBIEC YCTPONCTBA,
OCBETUTEIbHBIE YCTPOUCTBA, MPUEMHUKHU
1300pakeHHsI, KOMITbIOTEPHBIE KOMIUIEKCHI U

JPyTHE).

Paznen 5. /lucraHuroHHBIE N3MEPEHUS (PUIUUECKUX
BEJIMYUH.

Tema 5.1 3amepenue Temrepatrypbl 0ObEKTOB

Tema 5.2 V3aMepenue npeaeabHO-I0MyCTUMOM
KOHIIEHTPALlMH BPEIHBIX BEILECTB B BO3yXe
ONTHYECKUMHY Ta30aHaIN3aTOPAMHU

HWtoro B cemectpe: 17 17 17 57

Hroro 17 17 17 0 57

IIpakTHueckass IOATOTOBKA 3aKIIOYAaETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0yJaromMMHUCS  OMNpPENEeNCHHBIX  TPYAOBBIX  (YHKOMH, CBA3aHHBIX C  Oy;ymien
npodecCHOHATIBHOMN 1 TENbHOCTBIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanuie pa3fesioB U TeM JEKIIMOHHBIX 3aHATUN MPUBEICHO B Tabnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIa

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Onruyeckue HU3MCPCHUS KaK o0nmacThb OIITOTCXHHUKH, UX 3HAYCHHUEC B




MIPOIIECCE CO3/IaHUSI COBPEMEHHON ONTUYECKOU CUCTEMBI, B
IMPOMBIIIIJIICHHOCTHU, HAYKEC U ITPAKTUKE.

Tema 1.1. BO3MOXHOCTH ¥ TOYHOCTh ONTUYECKUX U3MEPEHUIN
(ycnoBus u ¢pu3NyYECKUEe OTPAHUYEHUS, TPUBOASAIINE K HATUIHIO
OLIMOOK B X0JI€ peasn3allui ONTUYECKUX U3MEPEHUH, TOHATHE
CUCTEMATUYECKOM, cayyailHON OMMOKY, MPOLIeTypbl YBETUUEHUS
TOYHOCTH U3MEPEHU NPU HAKOIUIEHUH PE3YJIHTATOB)

Tema 1.2. HazHaueHHe pa3IuyHbIX TEXHUYECKUX CUCTEM,

HCIOJIB3YIOIINX BO3MOKHOCTH ONTHYECKUX U3MEPCHUN
(J1a3epHbIe CUCTEMBI JIOKAILIUH, JUCTAHIIMOHHOTO 30HIMPOBAHHUS
Ha OLICHKY KOHLEHTPALMH BELIECTB, JIA3EPHOU CIIEKTPOCKOIINH,
M3MEPUTENN TEMIIEPATYPBI, JIa3€PHbIE TaTbHOMEDHI)

Teopus 1 METOIBI ONITUYECKUX U3MEPEHUN

Tema 2.1 OcHOBHBIE IOHATHS METPOJOTUHU (TIOHATHS 00
U3MEPEHUSIX, METO/IaX U CPEACTBAX 00ECICUEeHUS UX CTUHCTBA U
croco0ax JOCTHKEHUS TPeOyeMOoi TOUHOCTH )

Tema 2.2 Teopust ONTUYECKUX U3MEPEHUI

OnTHyeckue U3MepeHus IPOCTPAHCTBEHHBIX IIEpPEMEIICHUM
00BEKTOB, IMHEHHBIX NIepeMeleHHH 00BEKTOB

Tema 2.3 OCHOBHBIE IPUHIIUIIBI ONITUYECKUX U3MEPEHUN

Tema 2.4 Knaccudukanus METo10B ONTHUECKUX U3MEPEHUH:
METO/Ibl, OCHOBAHHBIE Ha aHAJIN3€ ONTHYECKOI0 N300paxeHUs,
Ha aHanu3e (JOpMbl BOJIHOBOTO ()pOHTA, HAa aHATIN3E CBETOBBIX
IIOTOKOB

4.3. Ilpaktuueckue (CEeMHUHAPCKHUE) 3aHATUS
TeMbl MpakKTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel mpakTudeckux | TpyrnoeMKOCTb, |MpaKTUYECKOH |pazaena
/11 3aHATHH 3aHATUNI (dac) MOATOTOBKH, | JUCIIAI
(dac) JIUHBI
Cemectp 5
1 Pacuet TouHocTH pelieHue 3 3 1
OLIEHKH JIaIbHOCTU C | CHTYallMOHHBIX 3a/1a4,
y4ETOM 3aHATHUSA 1O
SHEPreTUYECKuX U MO/JICIIUPOBAHUIO
BPEMEHHBIX peaJIbHBIX yCIOBUH, ,
COOTHOILEHUH IIpU | TPYNIIOBBIE AUCKYCCUU
CTpOOUPOBAHHUHU TIO
JTAJIbHOCTHU 00JIaCTH
U3MEpEeHUs
2 Onuenka CKO u mart. pelieHue 3 3 2
OKUJaHUS pU CUTYallMOHHBIX 3a/1a4,
HaJIMYUU 3aHATUS 110
MOCJIEI0BATENbHOCTH MO/IETTUPOBAHUIO
U3MEpPEHNN pealbHBIX yCIOBUH, ,
IpyIIoOBbIE AUCKYCCUU
3 | Bssatue nsymepHoro perieHne 4 4 3




BII® ot
U300paxeHus

CUTYallMOHHBIX 3a/1a4,
3aHATHUSA 110
MO/IETTUPOBAHUIO
pEaJIbHBIX yCIIOBUH, ,
IpyIIOBbIE AUCKYCCUU

HccaenoBanue
BJIMSHHE
PaBHOMEPHOTO U
HEPaBHOMEPHOTO
KBaHTOBas Ha
ITOSABJICHHEC JIOKHBIX
KOHTPACTHBIX
KOHTYPOB

pelieHue
CUTYallMOHHBIX 3a/1a4,
3aHATHUSA O
MOJIEITUPOBAHUIO
pEaJIbHBIX YCIIOBHIA,
rpyNIoBbIE AUCKYCCUU

Onenka Tpedyemoit
qyBCTBUTEIILHOCTH
OIITHKO-
3NIEKTPOHHOTO TPAKTa
TUIL U3MEPEHUS
TEMIIEpaTyphl B
uH(ppPaKpacCHOM
JIana3oHe

pelieHue
CUTYallMOHHBIX 3a/1a4,
3aHATHA 110
MOJIEITUPOBAHUIO
peanbHBIX YCIOBHH,
IpyIIOBBIE JUCKYCCUU

Bcero

17

17

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IPUBEAECHBI B TAOIHIIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHSL U MX TPYJIOEMKOCTb

Ne

n/n

HanmenoBanue 1a00paTopHbIX paboT

TpynoeMKocCTs,
(dac)

N3 nux
MPAKTUYECKOU
MIOATOTOBKH,
(dac)

Ne
paszzuena
JIACLIAIT

JIMHBI

Cemectp 5

N3smepenue
JMH3 1 00BEKTHBOB

paspelaronen

COCOOHOCTH

N3mepenune GpoKyCHBIX pacCTOSHUHN U
(hOKaTFHBIX OTPE3KOB JINH3 M 00OHBEKTUBOB

N3mepenne MoayIALMOHHO-NIEPEAATOUHON
(GyHKIMM cucTeMa 00BEKTUB-MATPUYHBII

(hoTONPUEMHUK

N3Mepenne Moy IAIMOHHO-TIEPEAATOUHOM
¢byHKIIMK aTMOC(Ephl U TPeodpa3OBaHUS
M300pakKeHUS TIPH MPOXOKICHUHU Yepe3
ONTHYECKYIO CUCTEMY MOCPEACTBOM
MIPEACTABJICHUS B CIIEKTPE
MIPOCTPAHCTBEHHBIX YACTOT

W3mepenue temnepaTypsl ¢ UCHIOIb30BAaHUEM

TEIJIOBU30pa

Bcero

17

4.5. KypcoBoe nmpoeKkTupoBaHre/ BBITOIHEHNE KYPCOBOI paboThI
Y4eOHBIM IIIaHOM HE MIPEyCMOTPEHO




4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Busiel camocTosITeNIbHOM pabOTHI U €€ TPYAOSMKOCTh PUBEICHBI B Tabuuiie 7.

Tabauna 7 — Bunbl camocToATeIbHON padOThI U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3ydeHune TeopeTHUECKOro MaTepraia
42 42
qucturuael (TO)
Kypcoroe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3aganue (/3)
KonTtposnbhsie paboTsl 3a0uHukoB (KP3)
[ToaroroBka Kk MpoOMEKYTOUHOM 10 10
arrectaruu (I1A)
Bcero: 57 57

5. IepeueHsb yueOHO-METOANYECKOTO 00SCIICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJIIO)

Y4eOHO-MeTOINYEeCKHEe MaTepualbl JJsl CAaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U AJICKTPOHHBIX YUCOHBIX U3aHUN
[TepeueHb meYaTHBIX U SIEKTPOHHBIX YUEOHBIX U3/IaHUN IPUBEICH B TabmuIle 8.
Tabauna 8— IlepedeHb NeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Komuectso
SK3EMILIAPOB B
m
nop/ bubnuorpapuueckas ccpuika OubnmoTexe
URL anpec
(Kpome AIIEKTPOHHBIX
HK3EMILISIPOB)
https://e.lanbook.com/b | KupumioBckuit B.K. CoBpeMeHHbIE
00k/555 ONTUYECKUE UCCIICIOBAHNS U U3MEPEHUS

M. II. KomocoB, OnTmka amanTHUBHBIX
681.7K 61 yriaoMepoB: BeeleHue B IpoeKTUPOBaHUE. — 1
M. : Jloroc, 2011. — 255 c.

H. II 3akaznoB, C. WU. Kupromwun, B. H.
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JI. A. JlurBunuyk, A. II. Haymos, I'. b.
SukeBnu. HccnegoBaHue OTpa)kaTeIbHBIX
XapaKTePUCTHK B ONITHUYECKOM u
nH(ppaKpacHOM JMara3oHaxX MU3IyYeHUSs:
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JI. A. JlutBunuyk, H. 1. CuBkos; pen. A. A.
Kanycrtus. Uccnenosanue
MOJIIPU3ALMOHHBIX XapaKTePUCTHK
W3JTYy4YECHUHN OKT u omnpeaeneHue
ONTHUMAJIBLHOTO Kod(phUIueHTa
MIPOITy CKaHUs BBIXOJHOTO 3epKana:
METOJINYECKasi pa3pabdOTKa K BBIMTOIHEHUIO
nabopatopHoit paboTel / JleHWHTpP. WUH—T
aBuarl. mpubdopoctpoenus; coct.: — JI.: M3a—
Bo JIMAIL 1978. — 17 c.

621.396.6 1 85

B. T'. Anekcanapos, JI. A. JIuTBUHYYK.
HccnenoBanne  ciepsimiero  U3MepHUTENs
HaIpaBJICHUS B ONTUYECKOM u
nH(ppaKpacHOM JMana3oHaxX MU3IyYeHUSs:
METOJIMYECKUE YKa3aHHs K BBITIOJHEHUIO
nabopaTopHoit paboTel / JleHWHTp. WH—T
aBuarl. mpubdopoctpoenus; coct.: — JI.: M3a—
Bo JIMAIL 1984. - 31 c.
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7. TlepeueHb AMEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens JNEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCIMILUIMHBI

MpuBeJIeH B Tadymiie 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pa30BATEIbHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»

URL anpec HanmenoBanue
https://e.lanbook.com JlaHb: 31EKTPOHHO-OMOINOTEYHAS CHCTEMA

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oOeCHeueHHs], HCIOJb3YeMOro MpPU OCYIECTBICHUH
00pa30BaTEIFHOTO MpOIiecca MO JUCIUITIIHHE.
[lepeyenp UCONB3yEeMOro MPOTPaMMHOT0 obecrieueHus npeactasieH B Tadmnure 10.

Ta6mmma 10— Ilepeyens mporpaMmmMHOTo o0ecreueHus

Ne i/t

HaumenoBanue

He npenycmotpeno




8.2. IlepeucHb MH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE

[Tepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTaBICH B
tabymue 11.

Tabauna 11— IlepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHalbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa30BaTeNILHOTO MpoIiecca MO AUCIUILTUHE, IPECTaBIIcH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

. Howmep aynutopun
Ne HanmenoBanue coctraBHOM 4acTu P (Hyil p
n/n MaTepHaIbHO-TEXHUUECKOH Oa3bl P
HEOOXOIMMOCTH)
MynpTrumeuiiHast JIEKUUOHHAS ay AUTOPHUS
2 CrnenuanusupoBaHHas 1abopatopus «ONTHUECKUX U3MEPEHUI 14-13

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOW aTTeCTallUU
o0ydJaroumxcs No AUCIMIUIMHE MPpUBEIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bua npomeXyToO4HOM aTTecTaluu IIepedeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
TecTbl

10.2. B kauecTBe KpHUTEpHEB OLEHKH YpPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4aroluMKcsa NMPUMEHsAeTCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopas mpuBejcHa B Tabnune 14. B TeueHne cemecTpa MOXET HCIIOIB30BaThCA
100-6amapHas  mKaja  MOJYJIBHO-PEHUTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpPaBHIIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS ChOPMHUPOBAHHOCTH KOMIETSHUUH

OreHKa KOMITETEHIINHT

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHLIUI
5-0aiuIbHAas IIKaIa P P (bop

— oOyyaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBII
MaTepual;

— YBEPEHHO, JIOTHYHO, ITOCJIEJOBATEIBLHO U TPAMOTHO €T0 U3JIaracr;

— ONMPAsICh HAa 3HAHMS OCHOBHOM M JIOIIOJIHMTENIBHOW JIMTEpaTypHl,

«OTIIMYHO o
GATTCHON TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIE MOJOKEHUS C MPAKTUYECKON
JIEeATEIbHOCTBIO HAIIPaBJICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMaIN3UPOBAHHBIX TOHITHA.
— oOyuaroiuiicss TBEpI0 YCBOWIJI MPOTpaMMHBINA MaTepHal, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, ONWpasCh Ha 3HAHUS OCHOBHOM
«XOPOLLIO» JTUTEPATYPHI,
«3a4YTEHO» — HE JIOITyCKAET CYyIIECTBEHHBIX HETOUYHOCTE;

— YBA3BIBACT YCBOCHHBIC 3HAHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHHA,




OreHKa KOMIIETEHIINHI

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

— apryMEHTUPYET HayuYHbIC TIOJI0KCHUS;
— eJaeT BBIBOBI U O0OOIIEHHS
— BJIAJIEET CUCTEMOM CIEMATU3UPOBAHHBIX TOHSATHM.

— 00ydJaronuics yCBOMWI TOJIBKO OCHOBHOW MPOTPaMMHBIM MaTepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpascCh HAa 3HAHUS TOJILKO OCHOBHOM
JIATEPATY PEI,

— JIOTMYCKaeT HeCYIIEeCTBEHHbIC OIMOKU M HETOUHOCTH;

«yJIOBJIETBOPUTEIIEHOY .
— MCIIBITBIBAET 3aTPyJHEHHs] B NPAKTUUYECKOM IPUMEHEHUH 3HAHUHN
«3AYTEHO»
HaIpPaBJICHUS;
— cnabo apryMEeHTUPYET Hay4YHbIE MTOJIOKEHUS;
— 3aTpyHsAeTCs B (POPMYJIUPOBAHUN BBIBOAOB M 0000IICHUIA;
— YaCTMYHO BJIJI€ET CUCTEMOM CHEeNMAaIN3UPOBAHHBIX MOHATHH.
— o0yyJaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuaia,
— JIOMyCKaeT  CYyIIECTBEHHbIE  OMMOKM W  HETOYHOCTU  TIpHU
«HEY/IOBJIETBOPUTEIBLHO ]
paccMOTpeHHH Npo0sieM B KOHKPETHOM HalpaBlIeHUH;
«HE 3aUTEHO»

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOXET apTyMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;
— He GOpMYITUPYET BHIBOJAOB U 0000IIECHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI U UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpecTaBieHsl B Tadmuue 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/ [lepeuens BompocoB (3a1a4) AJist DK3aMEHa Kon
WHINKATOpa

l. MeTtposnoruueckue XapakTepUCTHKHU onTudeckux umepenuii | YK-2.V.2

2. M cTOYHMKH TOTPEMIHOCTEN U3MEPEHUU IT1K-1.3.1

3. H3MepeHne TOMINUH ONTHYECKUX JETaIel ¢ MOMOIIBIO I1IK-1.YV .2
MUKpockomna. OneHkKa NorpeliHoCTH METOAa

4. Tunbl NOrpenIHOCTEN U3MEPEHUI I1K-1.3.1

5. [Tpsmoit MeTon u3mepenust HOKyCHbIX paccTossHUM. OrieHKa IIK-1.¥ .2
MOTPEIIHOCTH METO/1a

6. KoHTposb POKYCHBIX pacCTOSIHHIA METOIOM YTJIOBBIX IIK-1.B.1
n3Mepenuil. OlieHKa MOrPenHOCTH METo/1a

7. W3mepenus, ocHOBaHHbIE Ha 3aepKKe 1o Bpemenu npuxoaa | I[MIK-1.Y.2

8. OneHKa CKOpOCTH ABMKEHUs B1oJIb HanpasieHus uzinyuenus | [1K-1.B.1

9. OlnieHKa TMHEMHBIX MEPEMENICHUN MONEPEK HANPABICHUS [IK-1.B.1
JIBUYKCHUS

10. N3mepenne  pamuycoB  KpuBHM3HBI  metoaoMm  kouserl | [TK-1.VY.2
Herotona. OuieHKa NOrpeHoCTH METOA.

1. ABTOKOJUTMMAlIUOHHbBIE pUOOPHI. Tunsr | 11K-1.3.1
ABTOKOJUIMMAIIMOHHBIX OKYJISIPOB

12. ABTOKOJUTUMAIIMOHHOE ~ M3MepeHue  Manbix  ¢okycHbIX | [IK-1.V.2
paccrosiHui. OnieHKa MOrpeIHOCTH METOAA

13. O6paboTka pe3yapTaToOB KOCBEHHBIX M3MEPEHHI IIK-1.B.1

14. Cuctematnyeckune norpewHoctu (CN). I1K-1.B.1

15. Cny4auHble norpewHoctn (Cn.M) I1K-1.B.1

16. [TonsaTHe QyHKIMM Nepesadn KOHTpacTa M300pakeHUu I1K-1.3.1

17. Pacnpoctpanenue u3obpaxxeHusi B atMocdepe u yepes IIK-1.3.1




ONTUYECKYIO (POKYCHPYIOLIYIO CUCTEMY

18. KBaHTOBaHKE M300paXKeHUN ITK-1.3.1
19. Jluckperuzarus n300pakeHUi IT1K-1.3.1
20. KontpactupoBanue n3o0paxeHui I1K-1.3.1
21. @unbTpalnys LIyMOB Ha H300paXEeHUAX IK-1.3.1
22. M3mepenue paspeniaronield CnocOOHOCTH 0ObEKTHBOB IK-1.Y .2
23. M3mepeHue pazpemaromieii ¢oTo NpUueMHOro TpakTa IK-1.¥.2
24. CBolicTBa YEJIOBEUYECKOT0 3PEHHUS U MX BIMSIHUE HA OLICHKY IK-1.3.1
M3MEPEHUH 1o U300paKEeHUSIM
25. JluctannimonHbie n3MEpeHust B atMmochepe IK-1.V.2
26. JIMCTaHIIMOHHBIE U3MEPEHUS TEMIIEPATYPhl HATPETHIX TEJI IK-1.¥.2
27. CTpyKTypHBIE€ CXEMBI JTUJIAPOB I1K-1.3.1
28. CriekTpoMeTpsl [1K-1.3.1
Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencTaBieHs! B Tadmmie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3agayu) s 3aueta / qud . 3auera HHKATOPA

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO

[lepeuenp TeM ns KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM paboThI
npeJICTaBICHBI B Tabmwie 17.
Ta6mmma 17 — [lepedyern TeM 11 KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUS KYPCOBOH pabOTHI

Ne i/t

KypCOBOM pabOoThI

[IpumepHbIi IepeyeHb TEM IS KypCOBOT'O IPOSKTHPOBAHUS/BBITIOIHEHUS

Y4eOHBIM IIAaHOM HE MIPEIYCMOTPEHO

Bompocel 11 mpoBeneHHMsT TPOMEXYTOYHOM aTrTecTalliii B BUJE TECTUPOBAHUS
npeJcTaBieHbl B Tabuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Ne . Kon
ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

/1 WHINKATOpa

l. Krnaccudukanus ontuyeckux U3MepeHui no MeToay oneHku usmepsiemont | [1K-1.Y.2
BEJINYUHBI.

2. M3MepeHne TOJMIIKUH ONTHYECKUX JeTajel ¢ MOMOIIBI0 MUKPOCKOTA. I1IK-1.V .2

3. M3mepeHue TONMH ONTHYECKUX JeTaJIe Ha ONTUYECKOM MUKPOMETPE. IIK-1.¥.2

4. UyBCTBUTEIBHOCTh MPOJIOIBHOTO U nonepeyHoro HaBeaeHui. Ciyyaiinsie | [1K-1.3.1
MOIPEIIHOCTH HABEICHUM.

5. THunel IOrpeHOCTEN U3MEPEHUN. ITK-1.3.1

6. [Ipsimoii meTon n3mepenust GpokycHeIx pacctossHuil. Ouenka norpemHsoctu | [1K-1.B.1
MeToaa

7. KoHnTponb HoKyCHBIX pacCTOSHUN MeToAoM yrioBbiXx uaMepeHuit. Onenka | [TK-1.B.1
MOTPEUTHOCTH METOJA.

8. TeneBbie METOBI KOHTPOJISI painycoB KpUBU3HKEI U (hopmer moBepxHocteit | [TK-1.B.1
onTthyeckux jaeranei. OneHka norpeHoCTd METOA.

9. N3mepenne paaumycoB KpuBHU3HBI MeTojnoM kosen; Hetorona. Omnenka | [1IK-1.B.1
MOTPEIIHOCTH METO/1A.

10. | ABTOKOUIMMAIIMOHHBIE TPUOOPHL. THTIBI AaBTOKOJITUMAMOHHBIX OKysipoB. | [TK-1.3.1

11. | ABTOKOUIMMAIIMOHHOE U3MepeHne MabiX (OKycHBIX pacctosHuid. Onenka | [IK-1.B.1
MTOTPENTHOCTH METOJA




12. | Hactpoiika aBTOKOUIMMAaTopa Ha OECKOHEYHOCTh IO MmiIockoMmy 3epkany. | [IK-1.B.1
O1eHKa MOTPEUIHOCTH METOAA.

13. N3MepeHnre oceBOM TONIIMHBI JIMH3bI C TOMOIIBIO aBTOKoUIMManonHoro | [1IK-1.B.1
MHUKpOcKomna. OLieHKa NOTPEeIIHOCTH METO/IA.

14. | O6paboTKa pe3ynbTaTOB KOCBEHHBIX U3MEPECHHUIA. IIK-1.Y.2

15. | U3mepenue (okycHOro pacCTosiHHS OTpHUIaTensHor smH3bl MetoaoMm | [TK-1.B.1
yBenuueHus. O1ieHKa NorpeniHoCcTH METoa.

16. | U3mepenue (OKyCHOTO pacCTOSHUS TOJOXKUTEIbHON JWH3BI MetoaoMm | [TK-1.B.1
yBenuueHus. OlieHKa MOTPEIIHOCTH METO/IA.

17. | Metoa napajiakca MOBBIILIEHHUS] YyBCTBUTEILHOCTH HaBEICHUSI. I1K-1.3.1

18. | ITokazarenp npenomsienus. KoappuuueHT qucnepcuu. I1K-1.3.1

19. | U3mepenne mokazarens mpenomiieHus merogoMm Ppaynrodepa. Omnenka | [IK-1.B.1
MOTPEITHOCTH METOJIA.

20. | U3mepenne mokazarenss mnpenomisieHus wmetomom  A66e.  Omenka | [1IK-1.B.1
MOrpCIrHOCTU MCTOA4.

[lepeyeHb TeM KOHTPOJIBHBIX PAadOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
0o0y4eHwus1, mpeIcTaBiIeHb B Tadymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX Pa0OT

No /it IlepeyeHb KOHTPOIBHBIX PadbOT

He npenycmotpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPENCNAIONIME  IMPOLEAYpbl  OLIEHWBAaHUS
WHIMKATOPOB, XapaKTEpU3YIOUIMX JTambl (OPMUPOBAHUS KOMIICTCHIMH, COIEpPXKATCS B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOmUX TMOPSAAOK W HPOIEIypY
IPOBEJICHUS TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH M TIPOMEKYTOUYHON aTTeCTaluy 00yYaroliXCst
I'YAIL

11. Meronuyeckue ykazaHus Ijs 00y4YaOUIXCs 0 OCBOCHUIO TUCITUTUIMHBI

11.1. Meroauueckue yka3aHus s OOYy4aroIIMXCs IO OCBOEHHMIO JIEKIIMOHHOTO
MaTepHana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riIyOOKOoe M sACHOE H3JI0KeHHe ydeOHoro Martepuana. HazHaueHue COBpPEMEHHON JEKIMH B
paMKax IUCHMILIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHUH
(GyHIaMEHTalbHBIX MpPOOJEM JUCHMIUIMHBL, METOJO0B HAY4YHOIO [IO3HAHUS, HOBEHIINX
JOCTID)KEHUHM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKIUs BBIIOIHIET METOJI0JOTHUECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIWHU. JISKIUs pacKphIBAaeT MOHITUHHBIN ammapar
KOHKPETHOW o0slacTH 3HaHus, €€ mpoOieMbl, AaeT LeIbHOe MPEACTaBICHUE O AUCLUILIMHE,
IIOKAa3bIBAECT B3aUMOCBS3b C APYTUMHU JUCLUIUIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHWUN, YPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuTHE HOPOPECCHOHATIBHO-/IENOBBIX  KayecTB, JIIOOBM K TpeaMeTry |
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIICHHUS.

— MOSBJIEHUE HEOOXOJMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSITEbHON paboThI;

— IIOJIyYEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKH H O
IPOTHO3€ UX pa3BUTHs Ha OI>KalIINe TO/IbI;




— HAYYUTHCS METOIUYECKH 00pabaThiBaTh Marepwal (BBIICISITH TJIaBHBIE MBICIHA WU
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TMOBTOPSATh HMX B  Pa3IMYHBIX
dbopMynupoBKax);

— TOTy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMHUHOB U MOHSATHH.

JIeKuMOHHBI MaTepual MOXKET COMPOBOXKIATHCA JAEMOHCTpPALMECl  CIIAIOB U
UCIIONBF30BAHMEM Ppa3laTOYHOTO Marepuajia TMpPU TMPOBEACHUU KOPOTKUX IUCKyccHid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMAaTHUK TI0 TUCIUTIIINHE.

CrpykTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

Jlexuyst COCTOMT M3 TPEeX OCHOBHBIX 4YacTEH: BCTYNUTEIbHOW, OCHOBHOW W
3aKJIFOUUTENBHOM.

BerynurenbHas yacTe onpenenseT Ha3BaHUE TEMBI, IUIaH U Leib Jekuuu. OHa nmpus3BaHa
3aMHTEPECOBATh U HACTPOUTH AyAUTOPHUIO. B 3TOM 4acTH JEKIMM IPETNOoJaBaTesIeM H3JaraeTcs
aKTyaJIbHOCTb, OCHOBHAs HJE€sd, CBSI3b JAaHHOW JIEKUMU C NPEIbIIyIIHMHU 3aHATHAMH, €€
OCHOBHBIE BOIIPOCHL. BBe1eHNE AOKHO ObITh KPATKUM U LI€JIEHANIPaBICHHbIM.

B OCHOBHOW 4acTu JEKIUH DPEATU3YETCS HAYYHOE COACpPKAHHE TEMbI, BCE IJIABHBIE
y3JI0BbI€ BOIIPOCHI, MPOBOAMTCA BCS CHCTEMa JOKa3aTeNbCTB C HCIOJb30BaHHWEM Hauboiee
1es1ecoo0pa3HbIX METOIMYECKUX MpueMoB. Kax bl yueOHbII BONIPOC 3aKaHYMBAETCS KPATKUMHU
BBIBOJIaMHU, JIOTMYECKH MOABOJSAIMMU CTYIECHTOB K CIIEYIOUIEMY BONPOCY JIEKIUH.

3aKIIOYUTEIbHAS YaCTh UMEET LIeIbI0 000011aTh B KPaTKUX (POPMYJIHPOBKAX OCHOBHBIE
WU JICKIUH, JIOTHYECKHU 3aBepllas €€ KaK ILEeJOCTHOEe TBopeHue. Kaxknas u3 CTpPYKTYpHBIX
yacTel JEeKIMK Ype3BbIYaliHO Ba)kKHA B JIOBEIEHUM MaTepHaia o0yyaeMbIM, U CPaBHUBATh UX IO
NPUOPUTETHOCTH TPOCTO HEKOPPEKTHO. Y KaXKIOW M3 HUX CBOS LIEJb, Crelu(uka, BpeMEHHBIC
paMKH, 0OCOOEHHOCTH U CIIOKHOCTH. JIEKIHMsS MO CBOEMY CTPYKTYpPHOMY IOCTPOEHUIO JTOJIKHA
IPUJIEPKUBATHCA JAaHHBIX OOmMX mnpaBuwil. OJHAKO OTAENIbHBIE BUJBI JIEKIIMH BCE K€ MOTYT
UMETb CBOM OCOOEHHOCTH KaK 10 COAEP)KaHUI0, TaK U 10 CTPYKTYpE.

Tak mpemycMaTprBaeTCsi MPOBEACHUE YACTH JIEKIUH B (OPME JICKIIUU -BU3yalIN3alluH,
ucnosb3yrouie GopMy noaayn JEKIHUOHHOIO MaTepraia ¢ IPUMEHEHNEM TEXHUYECKUX CPECTB
o0ydeHHs WIM ayJAHOBUICOTEXHUKH (BHUIEO-TIeKIus). UTeHne Takoll JEKUUU CBOJUTCH K
pa3BepHYTOMY MJIM KPaTKOMY KOMMEHTHUPOBAHUIO IPOCMATPUBAEMBIX BU3yaJIbHBIX MAaTEPHUAIIOB.

11.2. Meroauueckue yka3zaHHs A7 OOy4yaroIIMXCs MO MPOXOXKICHHIO MPAaKTHYECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OJHOM W3 OCHOBHBIX (POpPM OpraHuzaluu y4eOHOro
polecca, 3aKJI0Yaroniasicsl B BHIIOJHEHUN 00y4JaloIUMUCS M0/ pyKOBOJICTBOM IIPETIOAAaBaTENs
KOMIUIEKCa Y4eOHbIX 3aJaHUN C LENbI0 YCBOEHHsS] HAyYHO-TEOPETUYECKHUX OCHOB Yy4eOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITa TBOPUECKOHN AESITEIbHOCTH.

[enblo NpakTUYECKOro 3aHATUSA JUIsl 00yUalOIerocs sIBJISETCs MPUBUTHE O0YYaIOUIMMCS
YMEHHUH U HAaBBIKOB IIPAKTUYECKOW JIEATEIBHOCTH 10 U3y4aeMON AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl TP OCBOEHUH 00yUYaIOMIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriayOJleHue, pacIiMpeHue M JeTalu3alusl 3HAHWHA IpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE [I03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSITEIBHOCTH  MBIIUICHNUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOAMKAMU HU3Y4YEHHUsS KOHKPETHOM YyueOHOM
JUCLUILINHBL,

— BBIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS! MOJIYYEHHBIX 3HAHUM M7
BBITIOJTHEHHS 3a]aHUI;

— olecredyeHne panroOHATIBHOTO COYETAaHHS KOJUICKTHMBHOM W MHIUBHIyaTbHOUH (GOpM
o0y4eHusl.

TpeOoBaHKA K HPOBENEHUIO IPAKTHUECKUX 3aHATHI




[IpakTuueckue 3aHATHS 10 AUCHUIIIMHE COCTOAT U3 TPEX CTPYKTYPHBIX €IUHUILL

- BBOJHAs 4acTh,

- OCHOBHasl 4acTbh,

- 3aKJIFOUYUTEIIbHAS YaCTh.

BBoanas yacTh oOecneunBaeT MOJATOTOBKY CTYIEHTOB K BBIITOJHEHUIO 3aaHUN pabOoTHI.
B ee cocraB BXoasT:

- (QopMynHpOBKa TEMBI, IENW W 3a7ad 3aHATHSI, OOOCHOBAaHHE €ro 3HAYMMOCTH B
pohecCHOHaNBHOM MOATOTOBKE CTYICHTOB;

- paccMOTpEHUE CBA3EH TAHHOW TEMBI C IPYTHMH TEMAMU Kypca;

- U3JI0)KEHHE TEOPETUUECKUX OCHOB PabOTHI;

- XapaKTEepUCTHKAa COCTaBa U OCOOEHHOCTEH 3alaHuil pabOThl U OOBSCHEHUE MOIXO0JI0B
(MeTo0B, CIOCOOOB, MPUEMOB) K MX BBIMOJIHEHHIO;

- XapaKTepUCTHKa TPeOOBAHUH K pe3yJIbTaTy pabOTHI;

- BBOJHBIM WHCTPYKTaX IO TEXHHKE OE30MacHOCTU MPHU IKCIUTyaTallMH TEXHUYECKUX
CPEICTB;

- MPOBEpKa TOTOBHOCTH CTYJICHTOB K BBIIMOJHEHHUIO 3a/1aHUil pabOThI;

- MpoOHOE BBIMIOJIHEHUE 3aJaHUN 10T PYKOBOACTBOM IIPENOAaBaTes.

OcCHOBHasl 4acTh MPEIIONAraeT CaMOCTOATENbHOE BBINOJHEHUE 3aJaHUN CTYJICHTaMH.
MoxeT conpoBOXKAATHCS:

- TOTIOJTHUTENHHBIMU Pa3bsICHEHUSIMH 110 X0y pPaOOTHI;

- TEKYLIUM KOHTPOJIEM U OLIEHKOH pe3yibTaToB paboThI;

- OTBETaMH Ha BOMPOCHI CTYJEHTOB.

3aKIIOUnTENbHASI YACTh COICPHKUT:

- MOABEICHNE OOUINX UTOTOB (MTO3UTUBHBIX, HETATUBHBIX ) 3aHATHS;

- OLICHKY pe3yJbTaTOB Pa0OTHI OTAENIbHBIX CTYIEHTOB;

- OTBETHI HA BOIIPOCHI CTYJICHTOB;

- BBIJJaUy PEKOMEHJAIMI 0 YIyUIICHHUIO ITOKa3aTesiel paboThl U yCTPAHEHHUIO MTPOOEIOB
B CHCTEME 3HAHU U YMEHUH CTYJECHTOB;

- ¢cOOp OTUETOB CTYACHTOB I10 BBHIIIOJIHEHHOM padoTe /sl MPOBEPKH MPETNOAABATEIEM;

- U3JI0KEHHE CBEIEHUH O MOATOTOBKE K BHIIOJHEHHIO CIEAYIOIIEeH paboThl, B YaCTHOCTH,
0 MoJIeXKAIIeH N3yUYeHUI0 yIeOHOM JTuTepaType.

11.3. Meronuueckue ykazaHus Ui OOy4alOIIMXCSl IO BBINOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BeImomHEHHS J1a0OpaTOpHBIX paboT oOydaromMiCs JOJKEH YIIIyOuTh H
3aKpEeNUTh 3HAHMA, NPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKOM YacTe U KOHTPOJIBHBIX MEPOIPUATHUH.

BrimonHenne nmabGopaToOpHBIX PabOT 00ydYarOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpeNeisieMOi ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00ecreunBaroIluM PEeIIeHUE CIeYIOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HAaBBIKOB HCCIIEOBAaHUS MPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JAUCIUILTUHEI;

— 3aKpeIUIeHHEe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHUM, MOJyYeHHbIX Ha
JEeKIMSX;

— MoJydeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCHUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITENBHOW  paboThl ¢ 1abopaTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ananue u TpeOOBaAHMS K IIPOBEACHUIO J1a00PATOPHBIX PAOOT




3amaHre K BBITOJHEHHUIO JIAOOPATOPHOW pabOTHI BBIJAIOTCS KaKJOMY OOYyYaromemycs
WHIUBHIyanbHO. [lepen BBIMONHEHHWEM J1a0OpPaTOPHOW pPadOTHI NMPOBOJHUTCS KOJJIOKBUYM C
IPOBEPKON 0a30BBIX TEOPETHYECKUX 3HAHUI MO TeMme JabopaTopHOIl paboThI M MO XOmy ee
BBINIOJHEHUs. JlabopaTopHass paboTa BBIMOJHSACTCS CTYACHTOM CaMOCTOsTEeNbHO. [lpu cmaue
71a00paTOPHOM pabOTHl OIEHUBAETCS YPOBEHb OCBOCHMS OOYyYaroOIIMMCS TeMbI J1a0OpaTOpHOMN
pabOTHl U KOPPEKTHOCTH OTBETOB HA JOTIOJHUTEIBHBIEC BOIIPOCHI.

CrpykTypa ¥ hopMa 0TYETA O JaOOpaTOPHOK padboTe

Otder o mabopaTopHOil paboTe BBIMOJIHSACTCS B MHCHBMEHHOM BHUJC. THTYIBHBIN JIHCT
COOTBETCTBYET TpeOoBaHUSIM K OQOpMICHHIO, TMpeacTaBieHHbIM Ha caiite ['YAII mno
AJIIEKTPOHHOMY ajipecy: https://guap.ru/standart/doc.

OTt4er conepuT cienyomue obs3arenbHble pasaensl: Llens pabotel, 3amaun paboThI,
WCXOHBIC TAHHBIC, TTOJTyICHHBIC PE3yJIbTAThI, BEIBOJIBI.

TpeboBanus K 0hOpMIIEHHIO OTYETA O Ja00PATOPHOH paboTe

Odopmienue ordera o madboparopHoit pabote momkHO cooTBeTcTBoBaTh ' OCT 2.105-95
«O0umne TpeOoBaHMs K TEKCTOBBIM JTOKyMeHTam». Bce pacueTsl npousBoasarcs B cucteme CU ¢
MPEJICTABJICHAEM B OTYETE MPOMEKYTOYHBIX PE3yJIbTaTOB. BBIBOMEI 10 JabopaTtopHOi pabore
JIOJDKHBI COOTBETCTBOBATD IIENIU M 33]1a4aM JIA00OPaTOPHOU paOOTHI.

11.4. Meroaudeckue yka3aHus ISl OOYYaIOUIMXCS 10 MPOXOXKIACHUIO CAMOCTOSITEILHON
paboTsl

B Xxo/1e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PabOTy MO
3aJJaHUI0 ¥ TIPYU METOJIUYECKOM PYKOBOJCTBE TPENOaBaTeisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSL.

it oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBIIOTHEHUS CaMOCTOSTENBHONH paboThI, Y oOywaromierocs (Gopmupyercs
nesiecooOpa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOE MO3BOJISIET UM Pa3BUBATh YMECHHUS
Y HaBBIKA B YCBOCHHUU M CHCTEMATH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrevYnBaeT BBICOKUU
YPOBEHb YCIEBAaCMOCTH B TEpUOJ OOydYEHHs, TIOMOTAeT IIOJYYUTh HABBIKK TOBBIIICHHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauyecKUMH ~ MaTepuallaMd,  HAalpaBISIONIMMU  CaMOCTOSITENIFHYIO — paboTy
00yJarOIIUXCSASBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHal 1o TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommuXCst
1o 3a04HOU (hopme 0OydeHuUs).

11.5. Metoauueckne ykazaHus Il OOy4aloOUIMXCA MO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISL yCIIEBAEMOCTH.

Texkyuii KOHTpPOJIb YCIEBAEMOCTH MPEAYyCMATPUBAET KOHTPOJb KauecTBa 3HAHUI
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LEJIbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCUUTIIUHBL.

OCHOBHBIMH METO/IAMH TEKYIIIETO KOHTPOJISI YCTIEBAEMOCTH SIBJISIOTCS:

- YCTHBIN OTPOC MO OTACIBHBIM TeMaM, pa3jieiaM JIUCHUIUIUH (MOayeh);

- TpOBEpPKAa BBINOJIHCHUS THUCHMEHHBIX JIOMAlTHUX M JA0OpaTOPHBIX 3aJaHUM,
MPAKTHYECKHUX U pacYeTHO-TpaduuecKux pador;

- TECTHUPOBAHHME, KOHTPOJIb CaMOCTOATEIbHONW paboThl (B MHUCHMEHHOW WMJIM YCTHOM
bopme);

- MPOBEPKA TUIIOBBIX PAacyeTOB, pedepaTos.

TpeboBaHusI K TEKyIIEMY KOHTPOJIIO YCIIEBAEMOCTH:

- IpenoJIaBaTe) b HHOOPMHPYET OOYIAFOIIUXCS O IPUMEHSIEMON CHCTEME TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH Ha NIEPBOM 3aHATHH.



- TCKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTHU IO JUCHUIINIMHC NPOBOAUTCA HC MCHEC JIBYX pa3 B
ceMecTp.

[Tpu mpoBereHUN MPOMEXKYTOYHOM aTTeCTAIMH OYIyT YUYUTHIBATHCA:

- IOCEIAeMOCTh 3aHATHS CTYACHTAMU;

- IOATOTOBJICHHOCTDb CTYACHTOB K 3aHATHUIO;

- HaJIMYME B HEOOXOIUMOM KOJIMYECTBE 3aLIUIICHHBIX OTCYETOB IO Ja0OPAaTOPHBIM U
PAKTUYECKUM padboTam;

- Hanuue pedepara, BBIMOTHEHHOTO B X0/1€ CAMOCTOSATENILHOM PabOTHI.

11.6. Meroaudeckue ykazaHusi Ui OOYYarOIIUXCs O MPOXOXKIACHUIO MPOMEKYTOUHON
aTTeCTaINH.

[IpomexxyTouHass  arrectaiuss  OOydYarONIMXCS — NpPEAyCMaTPUBACT  OLICHUBAHHE
MPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0Y4YeHHS 1O muciuiummae. OHa BKIIIOYAET B
cebs:

— DJK3aMeH — (opma OLEHKH 3HAaHUH, TOMYYEHHBIX OOyYaroIIMMCS B IMPOLECCE
W3YYCHHS BCCH NUCIUIUIMHBI WIA €€ YacTH, HAaBBIKOB CAMOCTOSTEILHOW padOThI, CIIOCOOHOCTH
OPUMEHATh MX JUIS pEelIeHHs] MPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBHIIO, MPOBOJUTCS B
MepHo/ SK3aMCHAIIMOHHOW CECCHHM W 3aBEPINASTCs aTTeCTAIMOHHON OICHKOW «OTIMYHOM,
«XOPOIII0», «YAOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY.

JloIycK K 9K3aMeHY TPeI0CTaBIISETCS 00yUJaIONIUMCS TPH YCIIOBHH:

— HaJW4Yds B HEOOXOJMMOM KOJUYECTBE 3alIUINCHHBIX OTCYECTOB IO JIAOOPATOPHBIM H
NPaKTUYECKUM paboTam;

— Hanmmuus pedepara, BRIMOTHEHHOTO B XOJI€ CAMOCTOSITETLHOU PabOTHI.

OreHka 1o SK3aMeHY BBICTABIISICTCS HA OCHOBAHHH

— TEKYIIEero KOJIM4YecTBa 0AJUIOB, HAOPAHHBIX 00YUYAIOIIUMHUCS B TECYCHUE CEMECTPA;

— THUCHMEHHBIX M YCTHBIX OTBETOB Ha J[Ba BOIIPOCA M3 MEPEUHS BOIMPOCOB K 3K3aMEHY IO
IUCIUATLINHE.

Cucrema OLIEHOK IpU IPOBEIECHUU NPOMEXKYTOUHOM aTTECTallMM OCYILIECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBanmsmMu [lomoxkennii «O TeKymeM KOHTPOJIE YCIIEBAEMOCTH U
OPOMEXYTOUHOW aTrectanuu cTyAeHToB ['YAII, oOydwaromuxcs 1O HporpaMMaM BBICHIETO
obpazoBanus» u «O MOIYJBbHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyaeHtoB B 'Y AIDy.
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