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AHHOTaNINA

JuctumummHa «ONTHKO-3JIEKTPOHHBIE TPUOOPHI OXPAHHOW U MOXKAPHOM CHTHATU3AIIH
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HanpaBJIeHUI0 ToArotoBku/ crnenuanbHocTd  12.03.02  «OnroTexHWKa» HANpaBICHHOCTH
«ONTUKO-2JIEKTPOHHBIE TPHOOPHI U KOMITIEKCH». Jlucuumimaa peanusyercs kadenpoit «No23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

I[IK-1 «CnocobHocTh K (GOPMHUPOBAHUIO TEXHUYECKMX TPEOOBaHWM M 3aJaHUil Ha
IIPOEKTUPOBAHUE U KOHCTPYMPOBAHUE OINTUYECKUX U ONTHUKO- 3JIEKTPOHHBIX IMPUOOPOB,
KOMILJIEKCOB M UX COCTABHBIX YacCTE»

[1IK-3 «Crnoco0HOCTh K aHamu3y, pacyery, MPOEKTUPOBAHHIO U KOHCTPYHMPOBAHHIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHHEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YPOBHSX, B TOM YHCJIE C MCIOJIb30BAHUEM CHUCTEM
ABTOMAaTU3UPOBAHHOTO MMPOEKTUPOBAHUS»

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro Impoliecca: JIEKIIH, 1a0opaTopHble paboThl, TIPAKTHUECKUE 3aHATHUSA.

[IporpaMMoil IUCHUILIMHBI TPETYCMOTPEHBI CIEAYIOLUIUME BHUAbI KOHTPOJS: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTeCTaIis B opMe 3aUeTa.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTanus B opMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
«ONTHKO-3JIEKTPOHHBIE  TIPUOOPHI

JucuunimHa

OXpaHHOﬁ n HO)K&pHOfI CHUT'HAJIN3allu1»

npenHa3HaueHa i MONMYYCHHs CTYIACHTAMH HEOOXOJMMBIX 3HAHWH W HABBIKOB B 00JacTH
pa3paboTKU U SKCILTyaTalluu NPpUOOPOB OXPAHHBIX CUCTEM.

1.2. JducummiuHa

BXOOUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeIbHOI MpOrpaMMbl BHICIIET0 0O0pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JagaTh CieayronMU
KOMIIETEHIIMSIMU MM UX YacTsAMHU. KoMIeTeHIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kox u HaumenoBanue | Kon m HauMeHOBaHUE MHIIMKATOPA JOCTUKEHUS
KOMIIETEHIIMH KOMIIETEHIINH KOMIIETEHIIUU
ITK-1 CnocobHOCTH K
OPMHPOBAHUIO
(opmup [1K-1.3.1 3Hatb TpeOoBaHus, NPEIbSBISIEMbIE K
TEXHUUYECKUX <
. pa3pabaThIBa€MOIl ONTOTEXHUKE, ONTUYECKUM U
TpeOOBaHUI 1
o OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
3aJlaHu} Ha
[IK-1.Y.2 yMeTh aHanu3upoBaTh U ONPEIEIATH
[TpodeccrnonanbHble | MPOEKTUPOBAHUE U
TpeOOBaHUS K IapaMeTpam, peIbsABIsSIEMbIEM K
KOMIIETEHIIUU KOHCTPYHpPOBaHUE o
pa3pabaThIBa€MOil ONTOTEXHUKE, ONTUYECKUM U
ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMILIEKCaM
OITHUKO- 3JIEKTPOHHBIX
C YYE€TOM U3BECTHBIX IKCIEPUMEHTAIbHBIX U
puOOPOB,
TEOPETUUECKUX PE3YIbTaTOB
KOMILIEKCOB U UX
COCTaBHBIX YacTen
[1K-3.3.1 3HaTh TUIIOBBIE CUCTEMBI U PUOOPHI
ONTOTEXHUKHU HAa CXEMOTEXHUYECKOM U
ITK-3 CnocobHOCTH K
3JIEMEHTHOM YPOBHSX, BKIIIOUast
aHaJIN3Y, pacyery,
pa3paboTaHHbIE, B TOM YHUCIIE, C
IIPOEKTUPOBAHUIO U
COHCT opaHmio p | ACTIO/Ib30BAHNEM HCKYCCTBEHHOTO HHTEIUICKTA
PYHD [1K-3.VY.1 ymets onpeaensats pusnueckue
COOTBETCTBHH C .
MIPUHIIMIIBI IEWCTBUS TUIIOBBIX CUCTEM U
TEXHUYECKUM
npuOOPOB, ONTOTEXHUKU B COOTBETCTBUU C
3aJJaHUEM THUIIOBBIX
TEXHUYECKUMHU TPEOOBaAHUSIMU C
[TpodeccuonanbHble | cucTem, IpUOOPOB,
VICIIOJIb30BAHUEM TEOPETUUECKUX METOMOB,
KOMIIETEHIIUU ONTOTEXHUKU Ha

CXEMOTEXHUUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
HCITOJIb30BaHUEM
cucTeM
aBTOMAaTU3UPOBAHHOTO
IIPOECKTUPOBAHUSA

MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
KOHCTPYMPOBaHU

[IK-3.Y.2 ymets pa3pabaTsiBaTh
(YHKIMOHATIBHBIE, CTPYKTYPHBIE CXEMBI CUCTEM
1 IprOOPOB ONTOTEXHUKU B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMU C
HCIIOJIb30BAHUEM TEOPETHUECKUX METOIOB,
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
KOHCTPYHPOBaHUS

2. Mecro nuctuIuIiHbEL B cTpykType OI1
JucuumnimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— «Maremarnka. MaTemMaTHYECKU aHATU3»,




— «Dusukay,
— «PagmorexHnueckue e U CUTHAIIBIY,

3HaHUs, TOJYYCHHBIE TPH HM3yYEHWH MaTepuana JaHHOW JUCIHMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U MOT'YT UCIIO0Ib30BATHCS MPU U3YYEHUHU APYTUX JTUCHUTLINH:

— «OcHOBEI HHGOPMALIMOHHON 0€30aCHOCTH),

— «OnTHYecKHre CUCTEMBI CBI3HY.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILTHHE (M pacrpeieiCHUe 3TOH TPYAOEMKOCTH TI0 CeMeCTpaMm) MpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUILIIUHBI

TpynoeMKocTh 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No8
1 2 3
Oobwan mpyooemKkocmp OuUCYUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020mMoBKu 20 20
AyoumopHnuie 3anamus, BCETO vac. 30 30
B TOM YHCIIE:
nexmu (JI), (gac) 10 10
npakTudeckue/cemunapckue 3anatus  (I13),
10 10
(gac)
nabopaTtopHbie paboTs (JIP), (yac) 10 10
KypcoBoii npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (Jac) 78 78
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, Hudd. 3au, | 3auer 3auer
OK3.*%*)

*k
[IpuMeuaHue: kaHAMAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH TUCIUILIMHBI IO pa3/ieiaM U BUaM 3aHSATHI.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI, UX TPYAOCMKOCTDb

Paznensl, TeMbI TUCTIUITITUHBL Jlexmm | 113 (C3)| - JIP KII .
(gac) (gac) (dac) (gac) (dac)
Cemectp 8
Pazmen 1. ®u3ndeckue OCHOBBI ICHCTBHUS ONTHKO-
AIIEKTPOHHBIX MPUOOPOB OXPAHBI.
Tema 1.1. XapaktepucTuku HUHPPAKPACHOTO
U3ITy4eHUs (YACTOTHBIM
JIUaIasoH, MOIIHOCTb, 3aTyxaHue). 2 4
I'eomeTpuyeckas onTuka.
(hOKyCHPOBKA ONTHYECKOTO U3TyUEHHUS.




Tema 1.2. [dudpakumsa, HMurepdepenuus.
[Tupaddext. XapakTepucTUKU TUPKPUCTAIIIOB.

Paznen 2. [TaccuBHBIE UH(paKpacHbIe
usBeniarenu (PIR).

Tema 2.1. PIR nmnga oxpaHbl BHYTPEHHHX
noMemenuit. [lpunuun nedctBus. CTpyKTypHas
cxema wu3Bematend. OnTuyeckas — aHTEHHaA
npubopa  (nuH3bl ~ DpeHensd,  3epKajbHbIE
AQHTECHHBI). 2 4 4
JmarpaMmbl HapaBIEHHOCTH aHTEHH.

Tema 2.2. ®opMupoBaHHE CUTHATA OOHAPYKEHHUS
B garuuke. CriocoOwsr 06paboTku curnana B PIR
naTdrkax. bopp0a ¢ J0XKHBIMU CpabaThIBaHUSMU.
Ycranoska. Perynuposka.

2.3. PIR st BHENIHEH OXpaHBbI.

Paznen 3.  KomOuHUpOBaHHbIE  OXpaHHbIE 5 4

M3BELLATENIN

Paznen 4. AKTHBHBIE  ONTHKO-3JIEKTPOHHbIE

M3BEILATEIN.

Tema  4.1.  VYcrpolcrBo.  XapaKTEpUCTHUKH, 2 2 4

Ycranoska. Perynuposka.

Tema 4.2. Ucnonb3oBanue AODU B cucremax|

NEPUMETPAJILHON OXPaHBI.

Paznen 5. [loxapubeie OO u3BeniaTenu

Tema 5.1. IlpuHnun neicTBus. XapaKTEpUCTUKH,

VYcranoBka. PerynupoBka. 2 4 4

Tema 5.2. OcoOeHHOCTH MIIEH(POB MOKAPHOH

CUTHAJIM3ALIMU.

HToro B ceMecTpe: 10 10 20 68
Hroro 10 10 20 0 68

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOyJarolMMHUCST ~ OMNpENeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yuei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6mmma 4 — ConepxaHue pa3fAesioB U TeM JEKIIMOHHOTO UK

Howmep pa3znena HazBanue u conepkaHue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI
1 du3nuecKkue OCHOBBI JEHCTBUS ONTHKO-3JIEKTPOHHBIX TPHOOPOB
OXpaHsbl.

1.1 XapakTepucTuku HH(PaKPaCHOTO U3TyUEHHS (YACTOTHBIN
JIMarna3oH, MOIIIHOCTb, 3aTyxaHue). ['eomeTpudeckas onTuka.
(boKyCcHpPOBKA ONTUYECKOTO U3ITY4EHHUS.

1.2 udpaxuus, Uarepdepernms. [Tuprddext.
XapaKkTepUCTUKU TUPKPUCTAIIIOB.




[TaccuBHbie uHOpakpacubie n3peniarenu (PIR).

2.1. PIR nns oxpaHbl BHyTpEeHHUX MOMenieHuid. [IpuHmmmn
nerictBus. CTpykTypHas cxema u3pemiartens. Onrudeckas
aHTeHHa npubdopa (JuH3bl OpeHens, 3epKaabHble AaHTCHHBI).
JuarpamMmbl HalpaBJIE€HHOCTH aHTEHH.

2.2. ®opMupOBaHUE CUTHAJIA OOHAPYKEHUS B JATUHKE.
Crnioco6b1 06pabotku curnana B PIR natunkax. Bops0a ¢
JIOKHBIMH CpabaTbIBaHUAMU. Y CTAaHOBKA. PerynupoBka.
2.3. PIR st BHETITHEH OXpaHBI.

KomOuHupoBaHHbIE OXpaHHbIE N3BELIATEIH.

AKTHBHBIE ONITUKO-3JIEKTPOHHbIE U3BEIIATEIH.
4.1. YcrpoiicTBo. XapakTepUCTUKH. Y CTaHOBKA. PerynunpoBka.
4.2. Ucnons3zoBanue AODU B cucreMax nepumMeTpanbHON
OXpaHBbI.

[Toxxapnaslie OO u3BeaTENN.
5.1 llpuniun nefictBus. XapakTepUCTUKH. Y CTAHOBKA.
Perynuposka.
5.2. OcobenHocty nuiek(oB MokapHOW CUTHATM3AIUH.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

M3 Hux Ne
Ne Tewmsi Dopmel TpynoeMKoCTb, |IpakTHYeCKoil| pas3ziena
i MPaKTHYECKUX TMPaKTHYECKHIX (ac) OATOTOBKH, | MACIIAT
3aHATUH 3aHATHH (1ac) HEL
Cemectp 8
1 Pacuer curnana Ha Pacuer B cpene 2 2 2.1
Beixojie PIR ceHcopa Mathcad
(mupaneMenTa) u
YCHUITUTETS
CIEKTPaJIbHBIM
METOZOM
2 N3zyuenue AHanu3 Ha 3aHATUU 2 2 2.2
CTPYKTYPHOM CXeMbI | CTPYKTYPHOI CXEMBbI ¢
1 Cc1toco00B KOHTPOJIEM 3HAHUH
00pabOTKH CUTHAJIOB CTYJECHTOB
PIR m3Bemarens JIEKITHOHHOTO
cepun POTOH Marepuasa.
3 W3yuenne AHanu3 Ha 3aHITHH 2 2 5.2
MH(POPMATUBHOCTH cxeM 1uienoB ¢
TIOYKAPHBIX KOHTPOJIEM 3HaHUH
nueiigos. Pacuer CTyACHTaMH
TOKa TT0KapHOTO JIEKITHOHHOTO
nuieida B pexxume marepHana
OXPAaHBI.
4 N3yueHue AHanus Ha 3aHITHH 2 2 4.1n




CTPYKTYPHOM CXEMBI
MepUMETPATBHOMN
CUCTEMBI OXPaHBI C
HCII0JIb30BAHUEM
natunkoB ¢.CITEK u
OPTEX.

CXEMBbI CUCTEMBI C
KOHTPOJIEM 3HAHHI
CTyAEHTaMHU
JIEKIUOHHOTO
MaTtepuaia.

4.2

3) IIpoexTupoBanue
CUCTEMBI OXPaHbI
00BEKTa C
MpUMEHEHHUEM
IMACCHUBHBIX ,
aktuBHBIX PIR 1 OO
MOKaPHBIX
HW3BeIIaTelIeH.

OO6cyxIeHue co
CTYACHTaMH BapuaHTOB
CHUCTCMBbI OXpPAaHBbI.

[IpoBepka 3HaHU
JIEKIHUOHHOTO
MaTtepuana.

Bce
pasaensl

Bcero
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4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh MPUBEACHBI B Ta0HIIE .

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

No

n/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTs,
(gac)

N3 Hux
MPAKTUYECKOU
MOJrOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JINHBI

Cemectp 8

1 | U3ydenue pabotsl u xapakTepuctuk PIR tuna

DOOTOH.

2

2 | 3yyenne pabOTHI U XapaKTEPUCTUK

KOM6I/IHI/IpOBaHHOFO HN3BCIIATCIIA.

3 | U3yueHne pabOTHI U XapaKTEPUCTUK

IIpUMEPE aTUUKa
¢. Ionucepuc)

AKTUBHOTI'O I/IH(I)paKpaCHOFO HU3BCIIATEIIA ( Ha

4 | U3yuenue paboOThl U XapaKTEPUCTHK

noxkapHoro OD u3Bemarens ( Ha mpuMepe
naryuka ¢. System Sensor)

5 | U3yuenue paboThl U XapaKTEPUCTUK

[Tonucepsuc)

ynuyHoro PIR ( Ha mpumepe natuuka ¢.

Bcero

10

4.5. KypcoBoe NMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Bunbl caMmocToATenbHONU paboThl U €€ TPYJO0EMKOCTh




. Bcero, | Cemectp 8,
Bun camocrositensHO#M paboThI

yac yac
1 2 3
W3ydeHue TeopeTHuecKoro MaTepuania 30 30

nqucuuriuael (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P) 20 20

[ToaroToBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 10 10
Homamnee 3aganue ([13)
Kontposbusie pabotsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEXKYTOUYHOM 18 18
arrectanuu (I1A)

Bcero: 78 78

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00yUYarOIIUXCS IO JUCIUIUTHHE (MOJIYIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH pabOThl OOYYArOIIMXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHpb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIECH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

[udp/ Kom14ecTBo 9K3eMILIApOB B
URL a P ec bubnuorpapuyeckas ccpuika OUOIMOTEKE
P (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

1. UrnaroB A.H. OnrosnekTpoHHbIE
npubopsI M ycTpoicTBa. Yueb. mocodue. M.,
Oxo- Tpenns, 2006,272c.

2. beictpoB 0.A OnToanekTpoHHbIE
npubopsl 1 ycrpoiicta, M., Paano Codr,
2001,256¢.

3. ®unaueB A.M, Tay6okun 1.1, Tpumenkos
M.A TsepaoTenbHas pOTOINEKTPOHUKA.
dusnueckue ocHoBEl. M., ®usmarrus, 2005,
384c.

4. Bonxonckuii B.B M3Bemarenn oxpaHHOH
curHanm3anuu, C-Ilerep6., Dxononuc u
KynbTypa, 2004,272c.

5.Cununos B.I' Cucrembl 0XpaHHOH,
MO’KAPHOM M OXPaHHO-TIOXKAPHOU

curnanuzainuu, M., ACADEMA, 2004,352c.

6. Bonxouckuii B.B, XKexepun A.P,

Hedenos B.T". LlenTpanu3oBaHHbIe CUCTEMBI




OXpaHHOW CUTHaJIM3aluy, Yuebd. mocodue.
CII6., FAAIL 1995. 123c.

7. Jlxxekcon P.I" Hopeltmme natanku M.
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7. IlepeyeHb MEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JTUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIbHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOU ceTu «HTepHEeT»
URL aapec HaumenoBanue
www.sta.ru 1.0PTEX Oxpannsle u3Bemniarenu. Karamor o6opynosanus 2022 r.STA
Group (akciro3uBHEI npeacraButenb OPTEX B Poccun, ctpanax CHIT
u bantun).
www/npfol.ru 2. HI1® TMomnwucepsuc. C —Iletepoypr. Karanor npoaykituu 2022 r.

www/systemsensor.ru | 3. OO0 Cuctem Cencop Paiip [derexrop. ( Poccuiickuit
npou3BoauTens u quctpubsorop ¢. HONEWELL). System Sensor
Karanor npayknuun 2022 r.

www. rielta.ru 4. 3A0 Puonra C-TletepOypr. Karanor npoxykiuu 2022 1.

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepeuyeHp uCoNb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHMS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb HHGPOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.



http://www.sta.ru/

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIIMOHHAS Ay IUTOPHUS 51-06-05 (bM)
CrnenuanusupoBannas adoparopus «OIIC» 22-11 (Tacr)

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluu

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

3auer

Cnucok BONpocoB

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHsAeTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHas  mkaia

MO,HYHLHO'pefITHHFOBOfI CHUCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCITIOJIBb30BaHUA KOTOpOI\/JI, YCTAHOBJICHBI COOTBCTCTBYIOIIUMM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITUH

5-0ayuipHad mIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MIOHITHIA.

«XOPOIIIO)»
«3aYTEHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIIEIMAIM3UPOBAHHBIX OHATHH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM INPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KCHHUS,

— 3arpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.




Or11eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aibHas IIKaIa pAKTEp bopvrp

— 00yJaromuiicss HE YCBOWI 3HAYUTEIBHOH YacTH MPOrPaMMHOIO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIC  OMIMOKM W HETOYHOCTH  MPH
paccMOTPEHHUH IIPOOJIEM B KOHKPETHOM HallpaBIICHHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYCCKOM IIPUMCHEHUN 3HAHHMIA;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOPMYJIHUPYET BHIBOJIOB M 0000IICHUI.

«HEY/IOBJICTBOPHTEIIEHOY
«HE 324YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MATEPHAIIBI.
Bormpocs! (3agaun) nist s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Kon

Ne /it [Tepeuyens BonmpocoB (3a1a4) s IK3aMeHa
UHMKATOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) asist 3a4eTa npeacraBieHbl B Tadmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ams 3a4era

Kon

No i/t IIepeuens Bonpocos (3anau) i 3ayera / nudd. 3adera
p p (3anaq) 1 apd MHIMKaTOpa

1. [Tepeuncinute OCHOBHBIE XapaKTEPUCTUKU IIK-1.3.1
UH(GPaAKPACHOTO U3TYUYCHHS U IPOBEIUTE UX aHAIIU3.

IIpoBeauTe aHAIN3 OCHOBHBIX SIBJICHUH IIPU PaCIPOCTPAHEHUH
3/M BOJIH UH(PAKPACHOTO JIMAMa30Ha.

Onummre ctpykrypHyto cxemy PIR naruuka.

2. [Tpoananusupyiite GopMHpPOBAHUE TUATPAMMBI [IK-1.¥ .2
HalpaBJIEHHOCTH onTHYeckoi aHTeHHbl PIR naTumka.

Jaiite knaccupuKanuio JuarpaMM HarpaBJIeHHOCTH
ONTUYECKON AaHTEHHBI.

OO6mbsacHuTe anroput™ o0padboTku curHana B PIR natuuke c
LEJIBI0 YMEHBIIEHUS JIOKHBIX cpaOaThIBaHUIA.

3. O06BsicauTe miporiecc popmupoBaHust curHana ooHapyxenus Ha | [1K-3.3.1
BbIXoJ1e Os10ka PIR ceHcopa gaTumka.

Onumwnre Pa3HOBHUIHOCTHU JUArpaMM HAIIPABJICHHOCTH PIR
JaTYHUKOB.

KomOuHMpoBaHHBIe AATYUKU. [[pUHITUTIBI TOCTPOCHHUS.
CaoiicTBa.




[Tpu4HHbI TOXKHBIX CpabaThIBAaHUI KOMOWHUPOBAHHBIX
JATYUKOB U METO/IbI OOPHOBI ¢ HUMH

[TpuHIUT NEHCTBUA, XapaKTEPUCTHKN aKTHUBHBIX PIR.

[Tpu4uHBI TOKHBIX cpabaThiBaHUH aKTUBHBIX PIR 1 MeTobI
OOpBHOBI C HUMH.

[Tpunmun aerictBust OO MOkKapHBIX TaTYUKOB.
XapaKTepUCTHUKH JTaTUYNKOB.

IK-3.¥.1

OCOOEHHOCTH TOCTPOCHHUS TOXKAPHBIX UIEH(OB.

NudopMaTuBHOCTH MOXKAPHBIX 1ITeH(OB. THIIBI MOKAPHBIX
e oB.

HpI/IMepH IIPUMCHCHHA OIITUKO-3JICKTPOHHBIX u3BenaTenei
IIpH IMIPOCKTUPOBAHUU CUCTCM OXPAHBI.

[IK-3.¥ .2

[lepeuenr TeM [l KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerb TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYPCOBOi paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM arTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHBIi IepeueHb BOIIPOCOB JIsI TECTOB

. Ko
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB A
WHIMKATOpa
1 OOBsicHUTE NPUHIIMIT ASHCTBUS U HApUCYHTE CTPYKTYpHYIO cxemy PIR [IK-3.3.1
JaT4yHKa.
2 OO0mwscHuTe Tporecc GopMHUpOBaHUs UMITySIbca Ha BeIxoe PIR ceHcopa.
3 Kakue anropurmsl 06paboTku ucnonb3yores B PIR nartynkax.
4 [MpuHmn neficTBUs KOMOMHUPOBAHHBIX JATYUKOB. 2 CXEMbl IOCTPOEHUS
KOMO. JaTYUKOB.
5 [TpuHmn neicTBus U xapakTepucThKy akTUBHBIX PIR.
6 VYcranoBka u peryiaupoBka PIR gatyukos.
v [Tpuniun neiictBus ApIMOBBIX OO 1aTUNKOB.

JloxHble cpabaThIBaHUS MMOKAPHBIX JATYMKOB M METOJIbI OOPHOBI C




HHUMU.

Opranm3anus noxapHeix muiekidos. MHGopMaTHBHOCTD MOX. MIIEH(OB.
10

[TpuHnune! opranu3anuu 00bexTa mpu momoniy OO u3Bemaresne.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAIONIMEe  HPOLENypbl  OLIEHUBAaHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX MOPAJOK U IPOLELYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTalMy 00yJaroIInuXCs
I'VAIL

11. Meroanueckue yKazaHus Ui 00Y4arOImIUXCs IO OCBOGHUIO JUCIUILTUHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
(GyHIaMEeHTaJIbHBIX Mpo0OJeM JUCHMIUIMHBL, METOJ0B HAYYHOIO II03HAHHUSA, HOBEHIINX
JOCTMDKEHUI HaydyHOH MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJbHOE MPEACTaBICHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOTO MaTepHaia;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOr0o HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON padoThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— Hay4yuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIH H
MOJIOKEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOrO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHMSI OTAETBHBIX TEMATHK 110 JUCLHUIIINHE.

CrpyKTypa npeaocTaBieHusl JEKINOHHOIO MaTepuaa:

—  JIeKuMs,




— TMOKa3 (U3 MHTEpHETa) HOBBIX 00PA3LIOB BBHITYCKAEMBIX MPUOOPOB, OTCUECTBEHHBIX H
3apyOeKHBIX PUpM;
— JlemoHCTpanus roTOBBIX 00Pa3I0B U3ACITHIA.

11.2. Meroauueckue yka3aHus s OOydaroIUMXCs MO0 MPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI

IIpakTyeckoe 3aHATHE SBISAETCA OAHOM U3 OCHOBHBIX (DOPM OpraHM3aluU y4eOHOTro

mporecca, 3aKJoYaroIascs B BbIMOJIHEHUH OOYYalOMIMMUCS 1O PYKOBOACTBOM

IpernojaBaTenss KOMIUIEKCA Y4eOHbIX 3aJaHUM € LENbI0 YCBOGHHUS HAy4dHO-

TEOPETUYECKUX OCHOB YU€OHOM AUCIUIUIMHBI, TPHOOPETEHHSI YMEHUI U HABBIKOB, OIBITA

TBOPYECKOH NEATEIbHOCTH.

Lenbt0 MPaKTUYECKOTO 3aHATHUS I 00YYarOIIEerocs sSBISETCS MPUBUTHE 00yYarOIIUMCs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUILINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOIIMMCS MPAKTHIECKUX 3aHATHI:

— 3aKpeluleHue, yriayOlieHue, pacllMpeHMe M JeTajdu3alus 3HAaHUW INpU peleHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU H3YYEHHs KOHKPETHOW YyueOHOH
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOI'O OCMBICJICHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
o0OyueHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
1. Jlns yyacTtus cTy/eHTa B MPAKTUUYECKOM 3aHSTHUU MO TEME pas3zelia JIEKIHUM, OH J0JKeH

03HAKOMUTBCS C MATEPUAIIOM pa3fiella M3 CBOETO KOHCIIEKTA.

2. TloHATh (MM BBIMKCATh B TETPadb A KOHCIIEKTOB) MaTeMaTHUECKHE COOTHOIIEHUS,
KOTOpBIE IPUBOJMIINCH B TOM paszelle.

3. Co3parpk KpaTKuil HepedyeHb BOIMPOCOB MO0 HETIOHATHBIM MECTaM B KOHCIEKTE 10 pa3jieiy
JIEKIIUH.

4. B Hauaje NpaKTHUYECKOIO 3aHATHS IMpernojaBaTeslb J0JDKEH c(OpMyJIHpOBaTh IEJb
3aHATHS (MOHMMaHWE MPUHIUIOB paboThl NPUOOPOB, MOHUMAHHE U YMEHUE
MOJIb30BAThCA  XapaKTEPUCTUKaMH MpUOOpa WM YCBOGHHE METOJUKU pacyeTa
XapaKTEePUCTHK MPUOOpa MM METOAMKH 3JIEKTPUYECKOTO pacyeTa OTAEIbHBIX OJOKOB) U
IIPOBOAMTH €r0 B COOTBETCTBUYU C HAMEUEHHBIM IUIAHOM.

11.3. Meroauueckue yKka3aHus sl OOYYarOIIUXCS MO BBHIOJHEHUIO JIAOOPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAadOT oOydaromuics MAOJKEH YriayouTh H
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOJIMKONM M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydaroerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 1abopaTopHBIX pabOT OO0y4aromMMCs SIBISETCS HEOThEMJIEMOH YacThio
U3YYEHUS JUCLUIUIMHBI, ONpeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpelCTBaM,
00ecTeyrBaroIUM pelIeHUe CIeTyIOIX OCHOBHBIX 33/a4 00y4aromerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW TUCIUILINHBL;

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, MOJIYUYCHHBIX Ha
JCKITHSIX;

—  MOJIyueHHE HOBOW MH(OpMAIMH 110 U3y4aeMOH JTUCIUILINHE,

— T[pHOOpETeHHWE  HAaBBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1abopaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadboT
1. 3amgaHus HA BBIIOJHEHHUE ITYHKTOB JIAOOPATOPHOW pabOThI BBIIAIOTCS B BHJIE MIEYaTHOTO

Marepuaia Uit KaKa0i Opuraibl CTyJJCHTOB, BBITIOJIHSIOIIUX 3Ty padoTy.

2. CryneHTsl, IOCIEAOBATEIHHO U3yUasl IyHKTHI 3aJaHMsl, JOJHKHBI BBIOJHATH U3MEPEHUS
U 3aIlUCBhIBATh U3MEPEHHBIC JAHHBIE B TIPOTOKOJ H3MEPEHUH.

3. IlpemonaBatens, Beaylui 3aHATHS, U JSKYPHBIH JJA0OPAHT JTOKHBI OKA3bIBATh MIOMOIIb
CTYJCHTaM TP TPOBEACHUH U3MEPEHUH.

4. Tlocie BBIMOJHEHUS BCEX MyHKTOB 3aJ[aHUsI, TPOTOKOJI OpUTabl TOJDKEH OBITh TOAMKUCAH
npernojiaBaTesieM W B JKypHaJe MPOBEACHHUS paboOT clellaHa OTMETKa BCEM YJICHAM
Opurajbl O BBINIOJHEHHON paboTe.

Crpykrypa u dopma oTuera 0 1adbopaTopHoil pabore
CrpykTypa u popMa ordera o MpoCIaHHON padOTe YKa3aHa B METOJAMYCCKUX YKa3aHUSIX

K BBIIIOJIHCHHUIO na6opaT0prlx pa60T. ITo KaKIAOMY IIYHKTY 3aJaHUs JOJIZKHBI OBITH 3aI10JIHEHBI

TaOJIUIIBI U3MEPEHH, TIOCTPOCHBI rpadUKH, CIEJIaHbl YKa3aHHBIE PacuyeThl U CPOPMYIUPOBAHBI
BBIBO/IBI 10 IIPOJECIIAHHBIM U3MEPEHUSM.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIaObopaTopHon padbore
TpeboBanust k OQOPMIICHHIO OTYeTa YyKa3aHbl B METOAMYECKHX YKa3aHHUIX K

BbINOJHEHUIO J1abopaTopHbIx pabor O.JI. bameimesa, PAAMOTEXHUYECKHWE HEIIN U
CUTHAJIBL. HEJIMHEWHBIE LEITH, C-Iletep6ypr., T'VAIL, 2019, 66¢.

11.4. Metoauueckue yKazaHus JUisl 00yJaromuXcsl 0 IPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B xoze BBINOTHEHUS] CaMOCTOSATENbHON pabOThl, OOyUarOUIHIiCs BBINOIHAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE INpENojaBarels, HO 06e3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1Mo 3aoyHoOM ¢opme 00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOMHEHHUsSI caMOCTOSITENbHOW paboThl, y oOydwaromerocs GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHU M CHUCTEMATH3alUM NpUOOpETaeMbIX 3HaHWUN, OOECIeYMBAET BBHICOKHMI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, IOMOTaeT TMOJYYUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00y4aromuxcs SABISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHILINHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00y4yaromuxcs
1o 3a04HOU (hopme 00yueHuUs).

11.5. Metoauueckre yKazaHusl JUIsl OOYYaroIMXCS IO MPOXOXKICHHIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.



Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMaTpUBAET KOHTPOJb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMECTpa C IIeJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCLHUTIIIUHBI.

Texymuil KOHTPOJIb 3HAHUN OIIPENEIISAETCA:

- CBOEBPEMEHHOM 3alUTOH J1a0OpaTOPHBIX padoT,

- KOHTPOJIEM MOCEIIAEMOCTH CTYJICHTOM 3aHITHH (JIEKIUH, MPAKTUYECKUX 3aHATHIA)

- CBOEBPEMEHHBIM BBIIIOJIHEHUEM TEKYIIUX 3aJaHUM.

— OTH IaHHBIEC YUYNUTHIBAIOTCS IPU KOHTPOJIE TEKYIEH YCIIEBAEMOCTH CTYI€HTa B COOTBETCTBUH
¢ tpeboBanusaMu I[lonoxenuii «O TekylieM KOHTpOJE YCHEBAEMOCTH U MPOMEKYTOUHON
arrectanuu ctyfaentoB I'Y ALl oOydaroniuxcst mo mporpamMmmsl Beiciiero oopazoanus» u «O
MOAYJIbHO-PEUTUHTOBOM CHCTEME OIICHKHU KauecTBa yueOHOH paboThl cTyaeHTOB B 'Y All».

11.6. MeTtoauueckue yka3zaHus AJis OOy4aroUUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTaIUU.

[IpomexyrouHas  artectanus  OOydalOIIUXCS — MpeAycMaTpuUBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTATOB OOyUeHHs MO AUCIHUIUMHE. OHA BKIIOYACT B
ceost:

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, TMOTYYCHHBIX OOYUYAIOLIUMCS B XOJI€ U3YUCHHUS
y4eOHOM UCUUIUTMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (110 OKOHYAHUU CEMECTpa) OllCHKa 3HAHUN
00y4JaromuMcs 10 OTIEIbHBIM pa3fesiaM TUCHUIUIMHBI C aTTECTAllMOHHOW OIICHKOM «3auTeHO»
WJIU «HE 3aUTEHO».

Cucrema OIEHOK MpPH MPOBEICHUU IMPOMEKYTOYHOW AaTTECTAlMU OCYIIECTBIAETCS B
cooTBeTCTBUU C TpeboBanusimu Ilomoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM artectanmu cTyAeHToB ['YAII, oOywarommxcs MO MOporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHToB B ['YAID..



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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