MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKMI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHI A"

Kadenpa Ne 23

YTBEPXJIAIO
PykoBogurens HanpaBieHUs

J.T.H.,Ipod.

(IOJDKHOCTB, y4. CTEICHb, 3BAaHUE)

A.D. Kpsiuko

(vHHIMAIB], (aMIITIS)
/%

/ (Tomnuce)
74 «23» urona 2021 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

((OHTI/IKO-BJIGKTPOHHI)IG HpI/I60pI)I OXpaHHOﬁ u nomapHoﬁ CUTHAJIN3ALIUN»
(HaumeHOBaHUE JUCIUILUIMHbI)

KO,[[ HaIlpaBJICHU A HO,I[FOTOBKI/I/
CIICHUaJIbHOCTH

12.03.02

HanmenoBanme HaIpaBJICHHUA

OnroTexHuKa
MOATOTOBKH/ CIIEMUAILHOCTH

HanmenoBanue
OnTUKO-3JIEKTPOHHBIE TPUOOPHI M KOMITJIEKCHI
HaIpPaBJIEHHOCTU
®dopma 00yueHus OYHas

Canxkr-IlerepOypr— 2021




Jluct cornacoBanus pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

JIOII., K.T.H. % %f/ - B.M. KazakoB

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (vHUIHATEL, aMHITHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 23

«17» mas 2021 r, mpoTtokon Ne 9/21

3aBenytomuii kadeapoit Ne 23
J.T.H.,pod. A.P. becryrun

(yd. cTeneHb, 3BaHUE) (moanuce, nara) (MHMLMANBI, haMuTHs)

OterctBennbiit 32 OIT BO 12.03.02(02)

e
R R .
JIOIL.,K.T.H. = 7 = H.A. Tnankuit

(IOIDKHOCTBD, Y4. CTETICHB, 3BaHKE) (moanwuck, gara) (MHMLMATBI, (HaMUITHs)

3amecTuTenb JupekTopa HHCTUTYTa Ne2 1o MeToanuecKkoil pabore

JIOI1.,K.T.H.,JTOIL. m rn.de O.J1. banbiresa

(IOMMKHOCTB, y4. CTETICHb, 3BaHKE) (moanwuck, gara) (MHUIMANTEL, (aMUITHs)



AHHOTaNINA

JuctumumHa «ONTHKO-3JIEKTPOHHBIE TPUOOPHI OXPAHHOW U MOKAPHOM CUTHATU3AIIH
BXOJIUT B 00pa30BaTeIbHy0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HanpaBJIeHUI0 ToArotoBku/ crnenuanbHocTd  12.03.02  «OnroTexHWKa» HANpPaBICHHOCTH
«ONTUKO-2JIEKTPOHHBIE TPHOOPHI K KOMITIEKCH». Jlucnumimaa peanusyercs kadenpoit «No23».

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHUKA CIIETYIOUINX KOMITETCHIIUNA:

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

I1IK-3 «Crnoco0HOCTh K aHalu3y, pacyery, MPOEKTUPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHHEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YPOBHSX, B TOM YHCJIE C MCIOJIb30BAHUEM CHUCTEM
ABTOMAaTU3UPOBAHHOTO MMPOEKTUPOBAHUS»

CopepxaHue IUCLMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C IHPUHLIMIIAMU
JEHUCTBUS, TEXHUYECKUMH XapaKTEPUCTUKAMH, YCTAHOBKOW UM PEryJUPOBKOW ONTHKO-
AJIEKTPOHHBIX MPUOOPOB OXpPaHHOW M MOXKapHOW curHanuzauuu. OTIENbHO paccMaTpUBAOTCS
MPUYMHBI JIOKHBIX CpadaThIBaHUN IPUOOPOB U CIIOCOOBI UX YCTPAHEHUS.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOPMBI OpraHU3alUN
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble pabOThl, TPAKTHUECKUE 3aHSITHUS.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHBIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
«ONTHKO-3JIEKTPOHHBIE  TIPUOOPHI

JucuunimHa

OXpaHHOfI u HO)K&pHOﬁ CHUTHAJIU3allun»

npelHa3HaueHa I TMOJYYCHHUS CTYACHTaMHU HEOOXOAMMBIX 3HAHWH W HAaBBIKOB B 001acTd
pa3paboTKU | SKCILTyaTalluu IpUOOPOB OXPAHHBIX CUCTEM.

1.2. JducummiuHa

BXOOUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (janee —

OI1 BO).

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

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00ajaTh CleqyIoIuMH
KOMIIETEHIIMSIMU MM UX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynmna) | Kox u naumenoanue | Koa u HauMeHOBaHHE MHAMKATOPA JOCTHXKECHUS
KOMIIETCHIIUHU KOMIIETEHLIMHI KOMIIETCHLIUH
[1K-1 CnocobHOCTBH K
OPMHPOBAHUIO
(opmup [1K-1.3.1 3Hath TpeOoBaHus, NPEAbIBISIEMbIE K
TEXHUYECKUX o
. paspabarbiBaeMON ONTOTEXHUKE, ONTUYECKUM U
TpeOoBaHUH U
o OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
3a/laHui Ha
[IK-1.Y.2 ymMeTh aHanu3upoBaTh U ONPEIETAThH
[TpodeccuonanpHbie | MPOSKTUPOBAHUE U
TpeOOBaHUS K IapaMeTpam, PeIbsABISIEMbIEM K
KOMITETCHIINH KOHCTPYUPOBaHUE o
paspabarbiBaeMON ONTOTEXHUKE, ONTUYECKUM U
ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
ONTHKO- SJIEKTPOHHBIX
C YYETOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
puOOpPOB,
TEOPETUUECKUX PE3YIbTaTOB
KOMIUIEKCOB U UX
COCTaBHBIX YacTeil
[1K-3.3.1 3HaTh TUTIOBBIE CUCTEMBI U TIPUOOPHI
[TK-3 CnocobHOCTH K pHbop
ONTOTEXHUKH HA CXEMOTEXHHUYECKOM U
aHaJIN3Y, pacyery,
AJIEMEHTHOM YPOBHSX
MPOEKTUPOBAHUIO U
[1K-3.VY.1 ymets onpeaensats pusnyueckue
KOHCTPYHPOBAHUIO B o
MIPUHITUTIBI IEUCTBUSI TUTIOBBIX CUCTEM U
COOTBETCTBUU C
puOOPOB, ONITOTEXHUKU B COOTBETCTBHH C
TEXHUYECKUM
TEXHUYECKUMHU TPEOOBAHUSIMU C
3a/IaHMEM THIIOBBIX
HCIIOJIb30BAHNEM TEOPETUUECKUX METOJIOB,
[IpodeccuonanpHeie | cucteM, NpudOOPOB,
MIPOTPAMMHBIX CPEJICTB MIPOCKTUPOBAHUS U
KOMITETEHIINH ONTOTEXHUKH HA

CXEMOTEXHHYCCKOM U
9JICMCHTHOM YPOBHIX,
B TOM YHCJIC C
HCIIOJIB30BaHHUEM
CHCTEM
AaBTOMATU3UPOBAHHOT'O
IMPOCKTUPOBAHUA

KOHCTPYUPOBaHUS
[1K-3.Y.2 ymets pa3pabaTsiBaTh
(GyHKIMOHATIbHBIE, CTPYKTYPHBIE CXEMBI CUCTEM
Y IpUOOPOB ONITOTEXHUKU B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHUSAMU C
WCTIOJIb30BAHNEM TEOPETHYECKIX METO/IOB,
IIPOrPaMMHBIX CPEICTB MPOSKTUPOBAHUS U
KOHCTPYHPOBAHHS

— «Dusukay,

2. Mecrto nucuumiHb B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IIPU U3YYECHUH CIIEYIOIIUX TACIHIUINH:
— «BprIcmIas MaTeMaTHKay,

- «Pa)]I/IOTeXHI/I‘—IeCKI/Ie OEeTI U CUTHAJIbI»,




3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuana AaHHOM [IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATEJILHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BAThCS P U3YyYEHUHU APYIUX JUCLUILIUH:

— «OcHOBBI HH(}OPMAIIMOHHON 0€30aCHOCTUY,

— «ONTHYEeCKUE CUCTEMBI CBA3NY,

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIMHBI

TpynoemMKocTs 110
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii N0020MOo6KU 30 30
AyoumopHhusie 3anamus, BCETo vac. 40 40
B TOM YHCIIC:
nekiuu (JI), (dac) 10 10
npakTudeckue/cemunapckue 3anatus  (I13),
10 10
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 20 20
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 68 68
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, Judd. 3au, | 3ayer 3auer
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprkaHUE TUCHUTUTMHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Pasnensl, TEMbI JUCLIUILIIMHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 8
Paszpgen 1.
Tema 1.1. 2 4
Tema 1.2.
Pasznen 2.
Tema 2.1.
Tema 2.2. 2 4 4
Tema 2.3.
Paszgen 3. 2 4
Pasnen 4.
Tema 4.1. 2 2 4
Tema 4.2.




Pazgen 5.

Tema 5.1. 2 4 4

Tema 5.2.

Hroro B cemecTpe: 10 10 20 68
Hroro 10 10 20 0 68

[IpakTuyeckass MOArOTOBKA 3aKIIOYAaeTCS B  HENOCPEICTBEHHOM  BBIIIOJIHEHUHU
OoOy4JarloIMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pa3nena Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN
1 du3nuecKkre OCHOBHI JICUCTBHUS ONTHUKO-3JIEKTPOHHBIX IPHOOPOB
OXPAaHBI.

1.1 XapakrepucTiky HHOPAKPACHOTO U3ITYIECHUS (YACTOTHBIN
JMana3oH, MOIIHOCTb, 3aTyXaHue). [ 'eomerpuueckasi ONTUKA.
(b OKyCHPOBKA ONTUYECKOTO U3ITYUCHUS.

1.2 Jdudpakmus, Uatepdepermnus. [Tupaddekr.
XapakTepUCTUKH MUPKPUCTAIIIOB.

2 [MaccuBnbie nHdpakpacusie uzsemarenu (PIR).

2.1. PIR myns oxpaHbl BHyTPEHHUX MOMeEIeHUH. [IpuHImmn
neiictBus. CTpyKTypHas cxema u3peraresns. Onrtudeckas
aHTeHHa nprbopa (JinH3bl DpeHets, 3epKaIbHbIC AHTCHHBI).
JluarpaMMbl HarpaBJI€HHOCTH AHTEHH.

2.2. ®opmMupoBaHHe CUTHaANA OOHAPYKEHHs B JaTUUKE.
Crioco6b1 06paboTku curHana B PIR natunkax. bops0a ¢
JIOXKHBIMH cpaOaThIBaHUSAMU. Y cTaHOBKA. PerynupoBka.
2.3. PIR st BHEIITHEH OXpaHBI.

3 KoMOuHMpoBaHHBIE OXpaHHbIE N3BELIATENH.

4 AKTHBHBIE ONITUKO-3JIEKTPOHHbIE U3BELIATEIH.
4.1. YcrpolictBo. XapakTepUCTUKH. Y cTaHOBKA. PerynupoBka.
4.2. Ucnons3zoBanne AODU B cucremMax nepumMeTparbHON
OXpaHBbl.

5 [Toxxapuslie OO u3BemaTeNH.
5.1 Ilpunaiun pevictBus. XapakTEPUCTUKU. Y CTAHOBKA.
Perynuposka.

5.2. Ocobennocty nuiek(oB nokapHON CUTHATU3ALUH.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHNILIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 Hux Ne
Ne Tembr Dopmel TpynoeMKOCTh, |IIPAKTUYECKOM | pas3zeia
i MPaKTHYECKUX MPaKTHYCCKHUX (ac) [TOATOTOBKH, | MMM
3aHATUN 3aHATUN (1ac) LHEL
Cemectp 8
1 Pacuyer curuana gHa Pacuer B cpene 2 2 2.1
BeixoJie PIR ceHcopa Mathcad
(mupaneMenTa) u
YCUITUTES
CHEKTPaIbHBIM
METOOM
2 Nzyuenune AHanu3 Ha 3aHATUH 2 2 2.2
CTPYKTYPHOM CXEMBI | CTPYKTYPHOM CXEMBI C
U croco0oB KOHTPOJIEM 3HAHUU
00pabOTKH CUTHAJIOB CTY/ICHTOB
PIR u3Bemarens JIEKIITMOHHOTO
cepun ®OTOH Marepuasia.
3 Uzyuenue AHanu3 Ha 3aHITHH 2 2 5.2
MH(POPMATUBHOCTH cxeM nuieroB ¢
MOKapHBIX KOHTPOJIEM 3HAHUU
nueidos. Pacuer CTYZCHTaMH
TOKa MOKapHOT0 JIEKIMOHHOTO
nuieida B pexxume MaTepuaia
OXpaHsbl.
4 Nzyuenue AHanus Ha 3aHITHH 2 2 4.1u
CTPYKTYPHOI CXEMBI CXEMBI CHCTEMBI C 4.2
MIEPUMETPATBHOMN KOHTPOJIEM 3HAHHUI
CUCTEMBI OXPAaHBI C CTYJICHTaMH
MCTIOJIb30BaHUEM JICKIITHOHHOTO
natunkoB (.CIIEK u Marepuana.
OPTEX.
5 ITpoexTupoBanue Ob6cyxaeHue co 2 2 Bcee
CHUCTEMBI OXpaHbl  |cTyZ€HTaMHU BapUAHTOB paszeisl
obnekTa ¢ CHCTEMBI OXPAaHEL
MIPUMCHCHHEM
MaCCUBHBIX , HpOBepKa 3HAHUU
aktuBHBIX PIR 1 O3 JIEKIIUOHHOT'0
MOKapHBIX Marcpuajia.
M3BEIIATEIICH.
Bcero 10
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HanmeHnoBaHue 1a00paTOpHBIX paboT TpynoemKocts, | MPakTHHECKOH | pasiena
/1 (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 8
1 | M3ydenue paboTsl u xapakrepuctuk PIR tuna 4 4 2

OOTOH.




2 | 3yyeHue pabOThI U XapaKTEPUCTUK 4 4 3
KOMOMHHPOBAHHOTO M3BEIIATEIS.

3 | N3yuenue pabOThI U XapaKTEPUCTUK 4 4 4
aKTHUBHOI'O MH(pakpacHoro u3seniarens ( Ha
IIpUMepe AaTynKa

¢. [Tonmmcepuc)

4 | N3yuenue pabOThI U XapaKTEPUCTUK 4 4 5)
noxkapaoro OO u3Bemiarens ( Ha mpuMepe
naryuka ¢. System Sensor)

5 | U3ydenue paboThl U XapaKTEPUCTHK 4 4 4
yaumanoro PIR ( Ha mpumepe natuunka ¢.
ITonucepBuc)
Bcero 20

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Buel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOSITENNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh

qac qac
1 2 3
W3yueHne TeopeTuyeckoro Marepuasia 30 30

nucuuriniel (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Beinonnenue pedepara (P) 20 20

[ToaroroBka K TEKyIeMy KOHTPOIIIO

ycneBaemoctu (TKY) 18 18
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HUKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
atrectrauuu (ITA)
Bcero: 68 68

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXCsl 0 JUCHUIUTMHE (MOJYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— IlepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M31aHUM

[ugp/ Komi4ecTBo 9K3eMILIAPOB B
URL a P ec bubmuorpaduyeckas ccplika OUOIIOTEKE
le (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)




1. UrnatoB A.H. OnTo3neKTpoHHbIE
npubOpHI U ycTpoicTBa. Yuebd. mocobdue. M.,
Oxo- Tpenas, 2006,272c.

2. beictpoB FO.A OnTosnekTpoHHbIE
npubopkl u ycrpoiictBa, M., Paguo Codr,
2001,256c¢.

3. @unaueB A.M, Tayokun U.U, Tpumenkon
M.A TsepnorenbHas GOTOIIEKTPOHUKA.
®dusnueckue ocHOBEL. M., ®usmarrus, 2005,
384c.

4. Bonxonckuii B.B M3Bemarenu oxpaHnHoi
curHanm3anuu, C-Ilerep6., Dxononmc u
KyabTypa, 2004,272c.

5.CununoB B.I' CucteMbl 0XpaHHOIH,
MOXKAPHOM U OXPAHHO-TIOKAPHOU
curHanuzanuu, M., ACADEMA, 2004,352c.

6. Bonxonckuii B.B, XXexepun A.P,
Hedenos B.I'. LlenTpanu3oBaHHbIC CHCTEMBI
OXpaHHOMW CUTHaNHU3aIuy, ¥Y4ed. mocodue.
CII6., TAAII, 1995. 123c.

7. Ixxekcon P.I' Hoselimme narunku M.
TexHocdepa., 2007, 384c.

7. IlepedyeHb AIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «HTepHeT», HEOOXOAMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue
www.sta.ru 1.OPTEX Oxpannsle u3Bemmarenu. Karanor o6opynoBanus 2015r.STA
Group (akciro3uBHEI npeacraButesb OPTEX B Poccun, ctpanax CHIT
u bantun).
wwwi/npfol.ru 2. HI1® IMomucepsuc. C —IlerepOypr. Karanor npogykuuu 2015 .

wwwi/systemsensor.ru | 3. OO0 Cucrtem Cencop Daiip erektop. ( Poccuiickuit
npousBoauTens u auctprosroTop ¢. HONEWELL). System Sensor
Karanor npaykuuu 2014r.

www. rielta.ru 4. 3A0 Pudnta C-Tlerepoypr. Katanor nmpoaykiuu 2014r.

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNLHOTrO MpoIiecca MO0 AUCLHUIIUHE.
[lepedyeHp UCONIB3yeMOr0 MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.
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Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCLUILINHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue coctaBHOM 4acTu Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 51-06-05 (bM)
CrnennanuzupoBannas j1adoparopust «OIICy» 22-11 (T"acr)

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS IPOMEKYTOUYHOH aTTECTalluu
oOyJaronuxcs o AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTallu Hepequb OILICHOYHLIX CPCACTB

3auer Cnucok BOnpocoB

10.2. B kadectBe KpUTEpUEB OIICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKaja ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMbl  YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS cOPMUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHUS C MPAKTUYECKOM
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apT'YMEHTHUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJEET CHCTEMON CIIeMAIM3HPOBAHHBIX IOHITHIH.

«OTIIMYHO»
(Ga4uTCHO»




og_e% ?{Z‘;{Tiﬁ;ﬁm XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
— o0yyJarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;
«OpOMION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
«GaYTEHOY
HATPaBIICHUS;
— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.
— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
M0 CYNIECTBY HM3JIaraeT €ro, OMUpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPBI;
— JIOIYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«yIOBJICTBOPUTEIILHOY .
GATTOHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHWW 3HAHHMA
HATPABIICHUS;
— cJ1abo apryMEHTHPYET Hay4HBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.
— o0yJaromuicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBJIETBOPUTEIIHLHO :
L 3AUICHOY PacCMOTPEHHH MPOOJIeM B KOHKPETHOM HAIpPaBIICHUH; )
— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHAMKATOpa
Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tadbmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera
Kon
Ne n/nt [Tepeuens Bonpocos (3amau) 1 3a4dera / nud¢. 3auera
P P (sanas) A mdh UHIMKaTopa
1. [Iepeuncinre OCHOBHBIE XapaKTEPUCTUKHU [K-1.3.1
MH(pPaKpacHOT0 U3TYUYEHUs U IPOBEIUTE UX aHAIIU3.
IIpoBeauTe aHAIN3 OCHOBHBIX SIBJICHUH IPH PaCIPOCTPaHEHUHN
5/M BOJIH HH(PAKPACHOTO JHAIa30Ha.
Onwumute cTpykTypHYIo cxemy PIR narumka.
2. [Tpoananusupyiite popmMupoBaHue AUArpaMMbl [IK-1.V¥.2

HaIpaBJIEHHOCTH onTuyeckoi anTeHHbI PIR maTumka.

JatiTe knmaccudukaiuo 1ruarpaMm HalpaBJICeHHOCTH
ONTHYECKON aHTEHHEI.




OO6mwsacHuTe anroput™ o0padoTku curHana B PIR natuuke c
EJIBI0 YMEHBIICHUS JIOKHBIX cpadaThIBaHUI.

OO0BsicHHTE TIpoIece GOPMHUPOBAHUS CHUTHATIA OOHAPYKEHHUS Ha
BbIXoJ1e Os10ka PIR ceHcopa gaTumka.

Onumure pa3sHOBUIHOCTH Juarpamm HampasieHHocTd PIR
JATYUKOB.

Kom0OunupoBanHbie AaTuuky. [IpuHIKIIBI TOCTpOEHMSL.
CaoiicTBa.

ITK-3.3.1

[TprYrHBI JTOKHBIX CpabaThIBAHUN KOMOMHHPOBAHHBIX
JATYMKOB U METOJIbI OOPHOBI C HUMH

[TpuHIIUIT NEHCTBUSA, XapaKTEPUCTUKU aKTHUBHBIX PIR.

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

[Mpunnun geiictBus OO MOKapHBIX JATYHKOB.
XapaKTepUCTUKH JTaTUYUKOB.

[TIK-3.V.1

Oco0eHHOCTH MOCTPOCHHUS MOKAPHBIX IIIEH(OB.

WHpopMaTUBHOCTD MOXKAPHBIX UICH(POB. THITBI OKAPHBIX
nuIeiQoB.

HpI/IMepLI MPUMCHCHUS OIITUKO-3JICKTPOHHBIX HW3BelIaTenei
IIpU MPOCKTUPOBAHHUU CUCTEM OXPAHBI.

[IK-3.y .2

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwuIe 17.
Tabnuna 17 — IlepeyeHp TeM JUIsi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KYpCOBOH paboThl
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JIJIsi TECTOB

o Kon
Ne n/m IIpuMepHBIii IepedeHps BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 OObscHUTE TPUHLIKI ASUCTBUS U HApUCYHTE CTPYKTYpHYIO cxemy PIR [IK-3.3.1

JaTdyuKa.




2 O06mwscHuTe Tporiecc popMHUpoOBaHUs UMITySIbca Ha Beixoae PIR ceHcopa.
3 Kaxkue anroputmer 00padoTku ncnonb3ytores B PIR naTunkax.

4 [TpuHIMI 1eHCTBUS KOMOMHUPOBAHHBIX JAaTUMKOB. 2 CXEMBI IOCTPOCHUS
KOMO.IaTYUKOB.

5 [TpuHIIUTT IEHCTBUS U XapaKTEPUCTHKN aKTUBHBIX PIR.

6 VYcranoska u peryinuposka PIR narunkos.

7 [Ipunuun nefictBus 1bIMOBBIX OO 1aTYUKOB.

g JloxHble cpabaThIBaHUS MMOKAPHBIX JATYMKOB M METOJIbI OOPHOBI €
HUMU.

9 . .
Opranu3zanus noxxapHsix nuieridos. MabopMaTUBHOCTD MOXK. HUIEH(OB.

10

[TpuHnumne! opranu3anuu 00bekTa mpu oMoy OO u3Benaresne.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PadOT

He npeaycmoTtpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAEIAIONIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK MU IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTallMH O00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yka3aHus AJisE 00y4YaOIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHUs, €€ IpoOJeMbl, JAaeT LEIbHOE MPEACTaBICHUE O AUCLUILIUHE,
[IOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIIOJIy4YEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb
KOTOPBIX OIPEEISIETCS 1EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOJMMOr0 HHTEpeca, HE0OXO0AUMOTO I CAMOCTOSATEILHOU paboThI;




— TOJyYeHHE 3HAaHMH O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKH W TEXHHUKH H O
NPOTHO3€ MX Pa3BUTHUS Ha ONMKAWIINE TOJbI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TIABHBIC MBICTH H
MOJIOXKCHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh WX B  pa3IMYHBIX
bopmynHupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JEMOHCTpAllMEH CIAiIoB H
UCTIOJIB30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIECHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIbHBIX TEMATHK IO TUCIUTUIHHE.

CrpyKTypa npe1ocTaBiIeHus JIEKIIMOHHOTO MaTepuaa:

—  JeKIus

— moka3 (M3 MHTEpHEeTa) HOBBIX 00Pa3llOB BBIMTYCKAEMbIX MPHUOOPOB, OTEYECTBEHHBIX H
3apyOeKHBIX PUPM.

—  JleMoHCTpaIusi rOTOBBIX 00PA3II0B U3ACIIHIA.

11.2. MeTtoau4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUYSCKUX
3aHATUH

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHH3aIie y4eOHOTO

mpolecca, 3aKiIiYallascs B BBIIOJHEHHUH OOYYalOUIMMUCS TOJ PYKOBOJCTBOM

MpenojaBaTesiss KOMIUIEKCA y4YeOHBIX 3aJlaHMi ¢  1EeJbI0  YCBOCHHUS HAY4YHO-

TEOPETUYECKIX OCHOB Y4eOHOM AMCUUILIMHBI, TPUOOPETEHHS] YMEHUIN U HABBIKOB, OIBITA

TBOPYECKOH AESATEIBHOCTH.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00Yy4arOIIerocs SBJISETCS MPUBUTHE 00YUAIOIIHMMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU JIEITEIBHOCTH IO U3YyYaeMOW TUCIUILIIMHE.

[Tnanupyemblie pe3yabTaThl MIPU OCBOCHUU O0YUYAIOIIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJICHHME HOBBIMH METOJaMH W METOAMKAMH HW3Y4YCHHUS KOHKPETHOM Yy4eOHOM
JHUCIUTLINHEL

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJTbHON (popm
o0OyueHusl.

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
1. Jlnsg yyacTtus CTy/€HTa B MPaKTUYECKOM 3aHSTHUU MO TEME pas3zelia JIEKIUM, OH J0JKEeH

03HAKOMUTHCS C MaTEPUATIOM pa3fiesia U3 CBOETO KOHCIIEKTA.

2. TloHATh (MM BBIMKCATh B TETPajb JJIi KOHCIEKTOB) MaTeMaTHYECKHUE COOTHOUICHUS,
KOTOpBIE IPUBOIMIINCH B TOM paszelle.

3. Co3pmarbk KpaTKHuil epedyeHb BOIPOCOB MO HEMOHATHBIM MECTaM B KOHCIIEKTE I10 pa3Jiesy
JIEKLIUM.

4. B Hauaje mOpaKTHYECKOrO 3aHATHS IMpernojaBaTesib JO0KEH c)OpMyIHpoBaTh LEb
3aHATHA (TIOHMMaHUE TMPUHIUIOB padOThl MNPUOOPOB, MOHMMAHHWE U YMEHHE
MOJIb30BAThCA  XapaKTePUCTUKaMH MpUOOpa WM YCBOGHHE METOJUKHU pacyeTa
XapaKTepUCTHK NMPUOOpa WM METOAUKH IJIEKTPUUYECKOTO pacyeTa OTJCIbHBIX OJIOKOB) U
MIPOBOAMTH €r0 B COOTBETCTBUU C HAMEUEHHBIM ILIAHOM.



11.3. Meroauyeckue ykazaHUs MJisi OOYYaIONIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOy4alOmUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaroIerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX pabOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOUW YaCThIO
W3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCcreunBarOIINM PEIICHUE CIIEAYIONUX OCHOBHBIX 3a/1a4 00y4YaroIIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
W3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3anadue u TpeOOBaHUS K IIPOBEACHUIO J1a00PATOPHBIX PAOOT
1. 3aganus Ha BHIIOJHEHHUE IMYHKTOB JIAOOpATOPHOM pabOThl BBIIAIOTCS B BHJIE NIEYaTHOTO

Marepuala Ui Kaa0i Opuraibl CTYJICHTOB, BBITIOIHSIONUX 3Ty padoTy.

2. CrTyneHThI, IOCIEAOBATEIFHO U3ydasl TyHKTHI 3aaHs, JOJDKHBI BBITOJHATH U3MEPEHUS
Y 3aITUCBIBATh U3MEPEHHBIC JAHHBIE B IIPOTOKOJ H3MEPEHUH.

3. IlpemonaBatens, BeqyImUi 3aHATHS, U JCKYPHBIN JIAOOPAHT JIOJDKHBI OKAa3bIBATh MIOMOIIb
CTYJCHTaM IPHU TPOBEACHUH U3MEPEHUH.

4. Tlocrne BBITIOTHEHUS BCEX MYHKTOB 3a/IaHUs, TPOTOKOJ OpUTaIbl JOKEH OBITh IMOIHCAH
npernojiaBaTesieM W B JKypHaJie IMPOBEACHUS padOT chellaHa OTMETKa BCEM WICHAM
Opurajbl O BEIIOJIHEHHONW paboTe.

Crpykrypa u dopma oTdera 0 1adopaTopHOil padbore
Crtpykrypa u popma oTdera o mpojaenaHHoN paboTe yka3zaHa B METOJUYECKHUX YKa3aHUAX

K BBIIIOJTHCHHUIO Ha60paT0pHHX pa60T. IIo KaXXJAOMY ITYHKTY 3aJaHUs JOJI?KHBI OBITh 3aITOJIHEHBI

TaOJIMLbI U3MEPEHUH, TTOCTPOEHBI IrpadUKH, ClIeNaHbl YKa3aHHbIE pacyeThl U cHOPMYITHPOBAHBI
BBIBOJIBI 10 IIPOJIEIAHHBIM U3MEPEHUSIM.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe
TpeboBanust k OQOPMIIGHHIO OTYeTa YyKa3aHbl B METOAMYECKHX YKa3aHUSIX K

BhITIOJIHEHHIO J1abopaTopubix pabor O.JI. Bameimesa, PAJJMOTEXHUYECKUE LEIIA U
CHUT'HAJIBL. HEJIMHEWMHBIE 1{EITH, C-Tlerep6ypr., [YAIL, 2019, 66¢.

11.4. Metoauueckue yKazaHus JUIsl 0OY4arOIIKUXCS MO MPOXOXKACHUIO CAaMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUICs BBITIONHSAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHOM (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3sHoe IIaHUpPOBaHHE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIEeYMBAET BBICOKHIMA



YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTephallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYK) — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
10 3204HOM (hopme 0OyueHHs).

11.5. Mertoauueckue yKazaHus [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAadyecTBAa 3HAHMM
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUIMHBI.

Tekyiuii KOHTPOJIb 3HAHUIN ONPEACIISIETCS

- CBOCBPEMEHHOI 3aIUTOl 1a60paTOpHBIX padoT,

- KOHTPOJIEM NTOCELIAeMOCTH CTYACHTOM 3aHATHH (JIEKLMH, TPAKTUUECKUX 3aHATHH)

- CBOEBPEMEHHBIM BBIINOJIHEHUEM TEKYILUX 3aaHUM.

— DOTu AaHHBIE YUUTHIBAIOTCS IPU KOHTPOJIE TEKYIIEH yCIIEBAaEMOCTHU CTYAEHTA B COOTBETCTBUU
¢ tpeboBanusmMu Ilonoxenuit «O TeKylleM KOHTPOJE YCHEBAEMOCTH U MPOMEKYTOUHOMH
arrectanmu ctyfaeHToB I'YAll, oOydaronmxcst 1o mporpaMMbl BeICIIero oopasoBanus» u «O
MOJyJIbHO-PEHTHUHIOBOH CHCTEME OLIEHKH KayecTBa yueOHOU paboThl cTyAeHTOB B ['Y Ally.

11.6. MeToauueckue yka3zaHus A 00y4arouIuxcs MO MPOXOKICHHUIO MPOMEKYTOYHOMN
aTTECTaIUU.

[Ipomexyrounas  arrectanus  OOydalOIIUXCs  MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJIbTaTOB OOy4eHHS 1O AuciuIuinHe. OHa BKIIOYAET B
ceos:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYyYalIIUMCS B Ipolecce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHONW PabOThI, CIOCOOHOCTH
NPUMEHATh MX JJIs pPElIeHUs MPAaKTHUYECKUX 3aJady. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHOR,
«XOPOLIOY, «YJOBIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHO.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIUMCS B XO/€ U3yUCHHS
y4eOHOM TUCHUUIUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (II0 OKOHYAaHUU CEMEeCTpa) OIleHKa 3HAHUMN
0o0y4aromuMcs 1Mo OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTeCTAllMOHHON OIICHKOM «3aYTeHO»
WJTU «HE 3aUTEHO».

— auddepeHunupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWM, IOJyYEeHHBIX
o0y4aromuMcsl TpU U3YYEHUH AUCIUILTHHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIEA0BATEIILCKUX Pa0OT M MPOXOKIACHUU IPAKTUK C aTTECTAIIMOHHOMN OLIEHKOM
«OTIUYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY, KHEYOBIETBOPUTEIHLHOY.

— CucremMa OIIEHOK MpH MPOBEIECHUU MPOMEKYTOUHOM aATTECTAlUM OCYILECTBISIETCS B
coOTBEeTCTBUU ¢ TpeOoBaHusMu [lonoxkenuit «O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOUM arrectanuu cTyaeHToB ['YAII, oOyuaronmxcs mo mporpaMMbl BBICIIETO
obpazoBanus» U «O MOIYITHHO-PEHTHHIOBOM CHCTEME OIEHKH KadecTBa yuyeOHOUW paboThl
ctynentoB B 'Y AIy.



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.
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