MUHHUCTEPCTBO HAYKH U BBICIIET'O OFPA3OBAHU S POCCUNCKOM
OEJEPALIUA
(enepanbHOE rocy1apcTBEHHOE ABTOHOMHOE 00Pa30BATENBHOE YUPEIKACHHE BHICIIETO
obpaszoBaHus
"CAHKT-TIETEPEYPI'CKWIA TOCY JAPCTBEHHBINA YHUBEPCUTET
ABPOKOCMMYECKOI'O [TPUBOPOCTPOEHUSA"

Kadenpa Ne 32

YTBEPXJAIO
PykoBoauTens HanpaBneHus

JoL,, K.T.H., IOLL.

(HOIDKHOCTB, Y. CTENCHB, 3BAHHC)

H.A. OBYMHHHKOBA

(vmmumanst, gamuns)

W

/ ‘/ I{ AATIHCD)

«23» mrons 2022 .

PABOYAS [TPOI'PAMMA JUCLIUTUIMHBI
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HalpaBJIeHHOCTH TEXHUKH
dopma 00yueHus O4YHas

Canxkr-ITerep6ypr — 2022




JInct cornacosanus paboueii mporpaMMBbl JUCLMIUTHHBL

IIporpamMmy coctaBui (a)

7
Cr. npenojasarens gf%/ 7 7 — O.b. YepHsiepa
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CTApWIKi NpenoaaBareib ’7 B.E. Taparyu

(IOKHOCTB, y4. CTENeHb, 3BAHKE) (nonmnuce, nara) (MHULHATBL, daMunms)



AHHOTaNINA

HucuumnuHa «CucTeMbl SHEProcHaOXEeHUs KOCMHUYECKUX —alllapaTroB» BXOAHWT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamgaBpuara IO
HanpaBieHut0 noAroToBku 25.03.01 «TexHuueckasi 3KCIUTyaTalMs JI€TaTEIbHBIX aIlllapaToB U
JIBUTATEJC» HAMpaBIEHHOCTH «IKCIUTyaTallusi U HCIBITAHUS aBUAIMOHHOW U KOCMHYECKOM
TexHuKn». JlucuumimHa peanusyercs kadeapoit «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHIUH:

[TIK-3 «Croco0eH oCyIIECTBIATh MOUCK M YCTPAHCHUE MPUYUH OTKA30B M MOBPEKICHUI
ABUALMOHHOW TEXHUKI)

ITIK-13 «Crioco6eH cocTaBiIATh 3asiBKM Ha HEOOXOJIMMOE TEXHHUYECKOE 00OpYyIOBaHHE U
3armacHple 9acTH, TOTOBUTh TEXHUYECKYIO JOKYMEHTAIMI0 HAa TEXHUYECKOE OOCITYy)XMBaHUE WU
TEKYIIU PEMOHT aBUAIMOHHON TEXHUKM»

Copep:xaHre TUCIUIUITMHBI OXBATHIBACT KPYT BOIPOCOB, CBSA3AHHBIX C (JOPMUPOBAHUEM Y
CTYJCHTOB HEOOXOJIMMBIX 3HAHUII M HABBIKOB IO pa3paboTke U OOCIHY>KMBAHUIO CHUCTEM
DIIEKTPOCHAOKEHHSI KOCMHYECKHMX alaparoB, a TakKke OOOpYIOBaHUS IO TEXHUYECKOMY
00CITYKMBAHUIO U DKCIUTyaTallud ITUX CUCTEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (GOPMBI OpraHU3aINH
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTABISACT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Ilenpl0 OCBOEHUS OUCHMILUIMHBI  sIBJIseTCS (OPMHPOBAHHWE 3HAHMHM, yMEHUI, HaBBIKOB IJIs
OBIIa/IeHUs! HHPOpMaLKeil 0TOOPaHHOW U CTPYKTYPHUPOBAHHOM NMPH 00BICHEHHH pabOTHI CHCTEM
3JIEKTPOCHAOXKEHUS, UCTOYHUKOB 3JIEKTPOIHEPIUn; (HOPMUPOBAHHE HABBIKOB MCIIOJIb30BaHUS
uHpOpMaLUK 0 PaboTe CUCTEM 3JIEKTPOCHAOKEHHSI, ICTOYHUKOB 3JICKTPOIHEPTUH [T aHAIIN3a
paboTocnocoOHOCTH; (OpMUpPOBaHME HABBIKOB OpraHU3alMu paboT 10 OOCTYKUBAHHUIO
AaBUALlMOHHOM M KOCMHUYECKOU TEXHUKU HCIIOJIb3YsS MHCTPYKLIMU IO O3KCIUIyaTalluu
TEXHUYECKOT0 O0OPYAOBAaHUS M KOCMUYECKOH TEXHMKHM B YacCTH 3JIEKTPOIUTAHUSA U PAOOTHI
CHCTEM D3JIEKTPOCHAOKEHUS. AKTYaJbHOCTh JUCLUUIUIMHBI OOYCIOBICHAa  HEOOXOAWMOCTBIO
HOJArOTOBKH BBICOKOKBAJIM(UIIMPOBAHHBIX CHEIMAIMCTOB B YCIOBHUAX LU(POBOM 3KOHOMHKH,
nytem BkItoueHus B PI1/] kommoHeHTOB, popMupyONMX MPodhecCHOHATbHBIE KOMIIETEHIHH 110
IPUMEHEHHIO LU(QPOBBIX TEXHOJOTMH MNpH S3KCIIyaTallud W HUCHBITAHUAX aBUALIMOHHOM H
KOCMHYECKOW TEXHUKH.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4acTH, (HOpPMUPYEMOH  y4aCTHHUKaAMU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS MO AUCLHUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCLUIUIMHBI O0OydYaroLuiics AODKEH 00jaiaTh CleIyHOLIUMU
KOMIETEHIMSIMU WM UX YacTAMU. KoMIeTeHIMY U UHAMKATOPbl UX JTOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHNE HHIUKATOPA JOCTHIKECHHUS
HauMEHOBAaHME
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIUH
I1K-3 Criocoben [1K-3.V.1 ymeTb oCyIIecTBIATh HOUCK U
OCYIIECTBIISATh yCTpaHEHHUE OTKa30B U NOBPEXKICHUN
IIOMCK U YCTPAHEHUE | aBUALIMOHHOW TEXHUKH U UX MPUYNH
[Tpodeccuonanbuble
IIPUYUH OTKA30B U [1K-3.B.1 Bnaserh TEXHOIOTUSIMH ITOUCKA U
KOMIIETEHIINH . .
MOBPEXKACHUN YCTpaHEHUS OTKA30B U MOBPEKIACHUN
aBUAIMOHHON ABUAIMOHHON TEXHUKU U METOJAMHU BbISIBJICHUS
TEXHUKHU VX NIPUYMH
ITK-13 Cnocoben
COCTaBIIATH 3asBKU
Ha HE0OXO0aUMOe
TEXHUYECKOE
obopynoBaHue u I1K-13.3.1 3HaTh HEOOXOIUMOE TEXHUUECKOE
3aIracHble YacTH, 000pyI0BaHUE JUIsl TEXHUYECKOTO 00CTYKUBAHHS
[TpodeccuonanbHbie | TOTOBUTH ABUALMOHHON TEXHUKU
KOMIIETEHIIUH TEXHUYECKYIO ITK-13.3.2 3HaTh TEXHUYECKYIO TOKYMEHTALIUIO
JIOKYMEHTAIUIO Ha IO MEPEUHIO U PecypcaM 3alacHbIX YacTel U uX
TEXHUUYECKOE ayTEeHTUYHOCTH
0o0cITy>)KHBaHUE U
TEKYILIUNA PEMOHT
aBUAIIMOHHOU
TEXHUKHU

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOUIUX JUCIUILINH!
— «DIJIEKTPOTEXHUKAY,




— «Dwu3ukay,
— «MarepuanoBeaeHHUE,
— «DIIEKTPOHUKA.

3HaHI/IH, INOJIYYCHHBIC IIPpHU H3YUCHUHW MaTtepuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUIIINH

— «OCHOBBI TEXHHYECKOU OKCILTyaTalluu aBHUAIIMOHHBIX 3JICKTPOCUCTEM U ABUOHHUKU», ),

- ((HI/IJ'IOTa}KHO'HaBI/IFaHI/IOHHBIC KOMILJICKCBID»,

- ((ABI/IaHI/IOHHBIC N KOCMHNYCCKHE CUCTCMBbD),

— «KOHerTHaSI aBHallMOHHAas1 TCXHUKA)),

— «TexHnyeckoe 0OCTyKMBAaHUE PEMOHT aBUOHHKH,

— ((ABI/IaL[I/IOHHLIe QJICKTPHUYCCKUC MAIlIMHBD).

3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHHUIUIHHE (M pacnpeieieHUue ITOM TPYT0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoemMkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil no020moeKu 17 17
AyoumopHhule 3anamus, BCETO 4ac. 34 34
B TOM YHCIIC:

nexuuu (JI), (gac) 17 17

npaktudeckue/cemunapckue 3anarus  (113),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu: 3a4er 3ager 3auer

4. ConepxcaHI/Ie AUCHUITIIMHBI

4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUIUIAHBI TIO pa3/ieiaM 1 BUIaM 3aHATHH.

Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexmmm | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. Haznauenue, coctaB u KinaccuduKarus 2 10

cuctem snektpocHabxkeHus (CIC)
Tema 1.1 Ocobennoctu pabotsr COC
BO31yIIHBIX cys10B (BC) u kocMuueckux
annaparoB (KA).




Paznen 2. OcHOBBI JIEKTPOCHAOKEHUS HA OCHOBE 8 13 30
0e3MaIIMHHBIX SHEPTeTHIECKUX YCTAaHOBOK

Tema 2.1 OcHOBHBIC TpeOOBAaHUS K CHCTEMaM
3NEKTPOCHA0KEHUSI KOCMUUECKUX aIMapaToB U
o0JacTH pannoOHAIFHOTO UCTIOIB30BAHMS UX
MIEPBUYHBIX SHEPTETUIECKUX YCTAHOBOK

Tewma 2.2 Bonpocs! GopMHPOBaHHS CTPYKTYPHBIX
CXEM CHUCTEMBI 3JICKTPOCHA0KCHHUS KOCMUUECKUX
anmapaTos.

Tewma 2.3 [lepBUYHBIE CUCTEMBI AIEKTPOCHA0KECHUS
KOCMHUYECKUX alnapaToB.

Tema 2.4 BropudHble CHCTEMBI 3JICKTPOCHAOKEHNS
KOCMHUYECKHX allapaTos.

Paznen 3. CucteMsl 3J1eKTPOCHA0KEHHS C COTHCUHBIMU 7 4 34
OaTapesiMH B KQUECTBE MEPBUYHBIX UCTOYHUKOB
AIIEKTPOIHEPTHH.

Tewma 3.1 bydepHbie cucTeMBl IIEKTPOCHAOKEHHSL.

Tewma 3.2 Perynupyembie CUCTEMBI 3JIEKTPOCHAOKESHHSI.

Tewma 3.3 Cuctemsl 3eKTPOCHAOKEHHS ¢ XUMHYECKUMH
MCTOYHUKAMH TOKA U PalUON30TOIHBIMU
TeHEepaTOpaMu.

Tema 3.4 KocMuieckne cUCTeMBbI IIEKTPOCHAOKEHHUS
000N MOIHOCTH.

Tema 3.5 Omenka Haae)KHOCTH aBUAIIMOHHOU U
KOCMHYECKOU TEXHUKHU.

HUroro B cemectpe: 17 17 74

Hroro 17 0 17 0 74

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOydJallMMHUCS  OINpeNeNeHHBIX  TPYIAOBBbIX  (DYHKUMH,  CBSI3aHHBIX C  Oy;ymei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 1.1 Haznauenwue, coctaB u KiacCH(pUKAIUs CUCTEM
anekTpocHabxkeHus. OcodenHocTn padoTel COC BO3IYHIHBIX
cynoB (BC) u kocmuueckux annapatoB (KA). Bei6op pona Toka
Y BeJIMYMHBI HanpsbkeHus. HanexHocTh paboThl CUCTEMBbI
AIIEKTPOCHAOKECHHSI.

Tema 2.1 OcHoBHbIE TPEOOBAHUS K CUCTEMaM 3JIEKTPOCHA0KEHUS
KOCMMYECKHX amapaToB U 00JacTH pariiOHAIbHOTO
WCTIOJTB30BaHUS MX TMIEPBUYHBIX YHEPTETUYECKUX YCTAHOBOK.
SInepHble SHEpreTHYecKue YCTaHOBKH.

Tema 2.2 Bonpocs! hopmupoBaHus CTPYKTYPHBIX CXEM CHCTEMBbI
HIIEKTPOCHA0KEHNSI KOCMUYECKHX allapaTrosB.
Tema 2.3 [TepBuuHbIE CHCTEMBI INEKTPOCHAOKEHUS KOCMHUYECKUX

anmapatoB. OGIHMKOBas cXema peryaupyeMoil cucTeMbl
anekTpocHaOxeHusl. CTpyKTypHasi CXeMa CHCTEMBbI
AIIEKTPOCHAOKEHNUS TapaJlJIeIbHOTO THIA. BapuaHThl
CTPYKTYPHBIX CXEM CHUCTEMBI JIEKTPOCHAOKEHHUS




MMOCJICA0OBATCIIbHO-TIAPAJJICIIBHOT'O THUIIA. Cxembl 3apsAaHO-
PaspAaAHBIX PETYIATOPOB, IPUMCHACMBIX B CUCTEMAX
3J'IeKTp00Ha6}KCHI/I$I KOCMHUYCCKHUX allliapaToB.

Tema 2.4

BropuuHbie CUCTEMBI 2JIEKTPOCHA0KEHHSI KOCMUYECKUX
anmnaparoB. CTpyKTypHasi CXeMa BTOPUYHON CUCTEMBbI
AJIEKTPOCHAOKEHUS IELEHTPATN30BAHHOTO U
KOMOMHHPOBaHHOTO TUIIOB. CTPYKTYpHasi cxeMa BTOPUYHOMN
CUCTEMBI JJIEKTPOCHA0KECHHSI [IEHTPATU30BAHHOTO TUTIA U C
pacnpeeuTeNbHON CEThIO Ha MOCTOSHHOM U IEPEMEHHOM TOKE.

Tema 3.1

Bydepnsbie cuctemsl snekTpocHadxkenus. CTpyKTypHas cxema
Oy(depHOI CUCTEMBI 3JIEKTPOCHAOKEHHS C COJTHEYHOM OaTapeeit
B Ka4eCTBE MEPBUYHOTO UCTOYHHKA JIEKTpOIHEepruu. Jloruka
paboThl Oy(hepHOI CUCTEMBI.

Tema 3.2

Perynupyemsle cuctemsl 35ieKTpocHa0keHus. CTpyKTypHast
CX€Ma CUCTEMBI JIEKTPOCHA0KEHUS CTaHIIMU «AMas-1».
XapakTepUCTUKH CUCTEMBI AIEKTPOCHAOKEHHSI KOCMUYECKOM
cTaHuu «Asmas-1». Cxema MHOTOMOIYJIBHOM CHCTEMBI
AIIEKTPOCHAOKEHUS ¢ 001EH U MHIMBUyaIbHOW CUCTEMAMHU
yIpaBJICHHUSL.

Tema 3.3

CucreMsl 31€KTPOCHAOKEHUS C XUMUYECKMMH UCTOUHUKAMU
TOKa ¥ paJON30TONHBIMU reHeparopaMu. CTpyKTypHas cxema
CHCTEMBI AJIEKTPOCHA0KEHHUS C AKKYMYJISITOPHBIMH OaTapesiMu B
KaueCTBE NEPBUYHBIX UCTOUHUKOB. CTpYKTYypHas cxema
CHCTEMbI MIEKTPOCHAOKEHNUS BO3YIIHO-KOCMUUECKOTO
caMoJIeTa ¢ XUMUYECKMMHU UCTOYHUKAMU TOKa.

Tema 3.4

KocMmuueckue cuctemsl 3JeKTpoCcCHa0KEeHUsT 00bIION
MOLTHOCTH. CTPYKTYpHBIE CXEMbI BBICOKOBOJIbTHON CHCTEMBI
AIIEKTPOCHAOKEHUS C COJIHEUHOM OaTapeeil B KauecTBe
HepBUYHOTO HCTOYHUKA JIEKTPOIHEPTHU.

Tema 3.5

OneHka HalEeKHOCTU aBUALMOHHON M KOCMUYECKOW TEXHHKH.
OcHOBHBIE TIOHATHS U OTIPEIETICHUS TEOPUU HAZEKHOCTH. DTaIlbl
aHaJIn3a U MOKa3aTeNIM HaIe)KHOCTH TEXHUYECKOU CUCTEMBI.
IToBpexaenust u otkasbl. Kiaccudpukanus.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

TeMbl TpakKTUYECKUX
3aHATUN

3 aux Ne
@opMbI pakTHYECKUX | TPYyJOeMKOCTh, |MpaKTHUYECKOH |pasmiena
3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

| | |

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B Ta0IUIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanme nabopaTopHbix paboT

TpynoemMkocTs, N3 Hux Ne
(gac) IIPaKTUYECKON | pas3zeia




HNOJArOTOBKH, | JUCLHII
(dac) JIMHBI
Cemectp 4
1 | TpexcdazHblii ”HBEPTOP HANPSIKCHHS. 4 4 Paznen
2
2 | TpexcazHblii MOCTOBOI BBITPSIMUTEID 4 4 Paznen
2
3 | I'enepaTop MOCTOSTHHOTO TOKA HE3aBHCUMOTO 4 4 Paznen
BO30OYKICHHS 2
4 | UccnenoBanue COTHEUHOM OaTapen 4 4 Paznen
3
5 | Urorosoe 3ansarue 1 1
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BBITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunsr camocTosTennbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.
Tabnuna 7 — Bujsl caMoCTOSTENIbHON PabOTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 5,
Bua camocrositensHOM paboThI
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
o4 o4
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbubie pabotsl 3a0uHnKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
10 10
atrectauuu (ITA)
Bcero: 74 74

. 7-11.

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITENIbHON padoThl 00YyYaromMXCsl yKa3aHbl B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.

Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3TaHUI

Mudp/
URL agpec

bubnuorpapuyeckas ccpuika

KommuecTso 3x3eMIusipoB B
oubnmiorexe
(KpoMe AIIEKTPOHHBIX

HK3EMILISIPOB)

DneKTpooOOPyI0BAHUE JIETATEIBHBIX
anmnaparoB: y4eOHHK 7S By30B. B 1ByX




tomax / mox pemakiuei C.A.I'py3koBa.- M.:
WNznarensctBo MOU, 2008.Tom 2.CucteMsl
3JICKTPOCHAOKEHHUSI JIETaTEIbHBIX aIlllapaToB.
- 2015. — 546¢

MenukoB, A.B. Teopust HageKHOCTH
aJIeKTpoCcHAOKeHwMs : yueO. mocobue / A.B.
Menukos. - Boarorpazn : ®I'6OY BO
Bonarorpanckuii I'AY, 2018. - 84 c. - Tekcr :
aieKkTpoHHBIN. - URL:
https://znanium.com/catalog/product/1041852

[IummakoB B.®. OcHOBBI
AIIEKTPOCHAOKEHHSI 0OBEKTOB OTpaCHH: yueO.
nocodue / B.®. IlIunmiakos, O.5. Conenas,
C.B. Coaensrii. — CIIBb.: I'VAIIL 2017. — 85 c.

Kadenpansupie | Bomoxos M.A. CnernuanbHbie 20
AK3EMILISAPBI AIIEKTPUYECKHE MAIIMHBL: y4el. mocodue /
M.A.Bonoxos , B.II. ITnaronos , O.b.
UYepnsbiesa. - CII6.: I'VAIL 2019. -115 c.

Kadenpanbusie BonoxoB M. A. DnekTpuyecKkue MaluHbl 20
IK3EMILISPBI TUPOCKOTIMYECKHUX YCTPOUCTB: yueo.
nmocodue / M.A. Booxos , A.A.
MaprtbiHos., O.b.Yepubimea - CII6.:
I'VAIL 2020. -79 c.

621313 DIEKTPUUIECKHE 36
MAaIlHHbI TOCTOSHHOTO TOKA : yueOHO-
D45 meTonuueckoe nocooue / C.-Ilerep6. roc. yH-

T a9POKOCM. IPUOOPOCTPOCHUS ; COCT.: A. A.
Maprtsinos, C. C. Tumodees. - CII6. : U3n-
Bo 'YAII, 2016. - 55 c.

7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedeHp OSIEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHN ceTH «/HTepHeT»
URL anpec HaumenoBanue

URL:http://194.226.30/32/book.htm | bubnuorexa Anmunucrpanuu [Ipesunenta PO [DnexTpoHHbII
pecypc]

URL:http://imin.urc.ac.ru Bupryansabie OMOIHOTEKH [ DIEKTPOHHBIN pecypc].

URL:http://www.rsl.ru Poccwuiickas HanoHanbHast OUOIMOTEKa [ DIEKTPOHHBII
pecypcl].

URL:http://web.ido.ru DrekTpoHHas Oubmuoreka [DIeKTpOHHBIN pecypc].

URL:http://gpntb.ru l'ocynapcTBeHHas MyOIMYHAS HAYIHO-TEXHUYCCKAsI
oubnumorexa Poccun [DneKTpoHHBIH pecypc].

http://window.edu.ru/ Wndopmannonsslii nopran «ExnHoe okHO gocTyna K
00pa3oBaTeNLHBIM pecypcam» [ DIEeKTPOHHBIN pecypc]



http://194.226.0.30/32/book.htm
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8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mTpOrpaMMHOr0 0OECHEeUeHUs, HCIOIb3YEeMOr0 TMpPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUILTHHE.
[lepedeHp UCIONB3yEeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIICCTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (1pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayauTopus 21-18
CrnenuanusupoBanHas adoparopust «CHcTeMbl 31-04
AIEKTPOCHAOKEHU S

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAIHH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS MPOMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

3auer Crircok BOMPOCOB K 3a4eTy;
ITpuMepHbIii epedeHb BOMPOCOB /ISl TECTOB,;

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHITUIHA
5-0ayupHas mKana P P (bop




11

Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— oOyyvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OmUpasich Ha 3HAHHWS OCHOBHOW U JONOJHUTEIBHOW JIUTEPaTypHl,

«OTIIMIHO» J
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAPABIICHHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSITHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYECKON JESITeITHbHOCTHIO
«GaYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAQJICET CHCTEMOH CIICIIMATN3UPOBAHHBIX TOHSITH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrPaAaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPyJHCHHS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
«GaYTEHO»
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HayJHBIC ITOJIOKCHHS,
— 3aTpyAHsieTcs B (OPMYyITUPOBAHUHN BBIBOJIOB i 0000IIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIHA.
— O0y4Yaromuiics HE YCBOWJ 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY ’
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aYTEHOY

— MCTIBITBIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,
— He QOpMYIHUPYET BHIBOAOB U 00001IEHUI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHJIMKaTopa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bompocsr jy1st 3adeTa npeacTaBiieHsl B Tadbmie 16.
Tabnuua 16 — Borpocs! a1 3auera
Kon
Ne mi/mm [Tepeuenb BOpOCOB AJIs 3a4eTa
UHIMKaTopa
1 Ha3znauenwue, coctaB 1 Kiaccu(uKanus CUCTEM [IK-3.V.1

anekTpocHaOxkeHus. OcobeHHocT padoTel COC BO3yHIHBIX
cynoB (BC) u kocMuueckux amnmapatos (KA).

N

Br160p posia TOKa ¥ BETMUHMHBI HATIPSKEHMUS.

w

HanexHocThb pa6OTLI CUCTCMBI 3HeKTp00Ha6)KCHI/I}I.

4 OcHoBHbIE TPEOOBAHUS K CHCTEMaM 3JIEKTPOCHA0KEHHUSI
KOCMHMYECKHX amlapaTroB U 00J1aCTH palliOHAILHOTO
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HCITOJIB30OBAHMA UX IMMCPBUYHBIX SOHEPICTUUCCKUX YCTAHOBOK.

3) SInepHble YHEPreTHYECKHUEe YCTAHOBKHU.

6 [IepBuuHbIE CUCTEMBI 3JIEKTPOCHAOKEHUSI KOCMUUECKHUX
anmnapartoB. O0IMKOBas cXeMa PeryIupyeMoil CUCTEMBI
AIEKTPOCHAOKEHHUSI.

7 CTpyKTypHasi cXeMa CHCTEMBI MJICKTPOCHAOKECHHUS
NapajuIesIbHOTO THIIA.

8 BapuaHTbI CTPYKTYPHBIX CXEM CHCTEMBI dJIEKTPOCHA0KEHUS
MOCJIEI0BATEIbHO-NAPAJUICILHOTO THIIA.

9 CxeMbl 3apsIHO-pa3psIIHBIX PETYISATOPOB, IPUMEHSIEMBIX B
cHCTeMax JIEKTPOCHAOKEHUSI KOCMUYECKHX aIlapaToB.

10 BropuuHnsie cucTemMbl 3J1IeKTPOCHA0KEHHSI KOCMUYECKUX
anmaparoB. CTpyKTypHasi cxeMa BTOPUYHON CUCTEMBbI
ANEKTPOCHAOKEHHS IeEHTPaTIN30BaHHOTO U
KOMOWHUPOBAHHOT'O TUIIOB.

11 CtpykTypHas cxema BTOPUYHOMN CHCTEMBbI 3JIEKTPOCHA0KEHUS
LEHTPAJIU30BAaHHOT'O TUIIA U C PACIIPEACIUTEIbHOM CEThIO Ha
MIOCTOSIHHOM U TIEPEMEHHOM TOKE.

12 Bydepnsie cucremsl anekrpocHabxkenns. CTpyKTypHas cxema
OyhepHOl CUCTEMBI 2JIEKTPOCHA0KEHUS C COTHEUHOMN
Oarapeeil B KauecTBe MEPBUYHOTO MCTOUYHUKA DIICKTPOIHEPTUH.

13 Jloruka pabotsl OydepHON CHCTEMBI.

14 Perynupyemblie cuctemsl aneKTpocHad)keHusi. CTpyKkTypHast
CXEMa CHUCTEMBI DJIEKTPOCHAOKEHHSI CTAHIIUU «AMas-1».

15 XapakTepUCTUKHU CUCTEMBI AJIEKTPOCHAOKEHUSI KOCMHYECKOM
cTaHuu «Anmas-1».

16 Cxema MHOTOMOJIYJIBHOM CHCTEMBI SJIEKTPOCHAOKEHUS C
o01Iel 1 MHANBHUYaTbHON CHCTEMAaMH YITPABIICHHSL.

17 CucreMbl 31eKTPOCHAOKEHUS C XUMUYECKUMH HCTOUHUKAMHU
TOKA M PaIMON30TOMHBIMHI T€HEPATOPaMHU.

18 CTpyKTypHas cXemMa CUCTEMBI SIEKTPOCHAOKEHUS C
AKKYMYJIATOPHBIMH OaTapessMH B KQ4eCTBE TIEPBHYHBIX
HCTOYHHKOB.

19 CTpyKTypHasi cXxeMa CUCTEMBI DJIEKTPOCHAOKEHHU ST BO3TYIITHO-
KOCMHYECKOTO CaMoJIeTa C XUMUYECKUMHU HCTOYHUKAMH TOKA.

20 Kocmuueckue cuctemsbl 37eKTpocHaA0KeHUs O0TBIION
MOIIHOCTH.

21 CTpyKTypHBIE CXEMbI BHICOKOBOJIBTHOU CHUCTEMBI
3JIEKTPOCHA0XKEHHUS C COJIHEUHOI OaTapeeii B kauecTBe
MIEPBUYHOTO HCTOYHUKA JICKTPOIHEPTHH.

22 Bupl 0TKa30B M HEUCIIPABHOCTEN aBUALIMOHHOW TEXHUKH. T[1IK-3.B.1

23 OcHOBHBIE METO/IbI ITOMCKA HeUcTpaBHOCTeH. Meton
MIOCJIEZI0BATEIHHOTO NCKITIOYEHHS] HEUCIIPAaBHOCTEH.

24 OcHOBHBIE METO/IbI ITOMCKA HEeUCTIpaBHOCTEeH. MeTon
IIPOBEPKHU MO BO3PACTAIONIEH TPYJOEMKOCTH.

25 OcCHOBHBIE METO/IbI ITOMCKA HEUCTIpaBHOCTEH. MeTo1 KOHTPOJIs
«CIa0BIX TOUEK).

26 OcCHOBHBIE METO/IbI TOMCKA HEUCTIPABHOCTEH. MeTo
«TPYJ03aTPaThl- BEPOSATHOCTH

27 OCHOBHBIE METO/IbI ITOMCKA HEUCTIPABHOCTEM.

KomOuHMpOBaHHBIN METO/I.
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28 Bupl TexHIYECKOT0 00CTYKUBAHUS JIEKTPOOOOPYTOBAHUS. I1K-13.3.1
29 Texauueckoe 00CITy)KUBaHUE FNEKTPHUUECKUX MAIINH!
00CITy’)KUBAaHHE CUCTEM U Y3JI0B CHHXPOHHBIX TCHEPATOPOB U
KOMIICHCATOPOB.
30 TexHn4eckoe 00CTyKUBaHKHE CHIIOBBIX TpaHC(HOPMATOPOB U

aBTOTPaHC(HOPMATOPOB: CIIOCOOBI KOHTPOJISL COCTOSIHUS Maca,
00CITy’)KMBaHHE CHCTEM OXJIAXKJICHHS, 00CITy>)KUBaHNE
YCTPOMCTB I PETYIHUPOBAHUS HATPSKCHUS.

31 Texnndeckoe oOCIykMBaHHE KOMMYTAIIMOHHBIX allIapaToB,
M3MEPUTENBHBIX TpaHC(POPMATOPOB, COOPHBIX IIUH U
U30JISITOPOB.

32 [IpoekTHas noKyMeHTaus (UEPTEKHU IIEKTPOTEXHUUECKON [IK-13.3.2

YaCTH NPOEKTa, TEXHUYECKasi JOKYMEHTaLUs Ha
AIEKTPUYECKUE CETH).

33 TunoBble MHCTPYKIMHU 110 0OCITYKUBAHUIO
AJIEKTPOOOOPYIOBAHUSI.

34 [Topsimok cocraBieHus 3asBOK HA HEOOXOIUMOE TEXHUUECKOE
00opyIoOBaHUE.

[lepeuenr TeM [l KypCOBOTO MPOESKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /it [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwuie 18.
Tabmuna 18 — [IpumepHBbIii TepedeHb BOITPOCOB ISl TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

JlaiiTe onpenenenne BepoITHOCTU Oe30TKa3HOoM paboTsl TC. IK-3.¥.1

Z[aﬁTe ONPCACIICHNUEC BCPOATHOCTH OTKA34.

JlaiiTe onpeneneHrie HHTEHCUBHOCTH OTKa30B.

[[aﬁTe OonpeaACIICHUC INIOTHOCTH BEPOATHOCTU 0C30TKa3HOM pa6OTBI.

JlaiiTe onpenenenue cpeanelt HapabOTKM Ha OTKa3.

Z[aﬁTe ONpeaACIICHUEC BOCCTAHABJIMBACMBIX W HCBOCCTAHABJIMBACMBIX TC.

HazoBute cioco0b! cTpykTypHOro pesepsupoBanus TC.

O INO|ONPBWIN|F-

HazoBuTe cnocoObl HArpy304HOro (3KCITyaTalliOHHOTO)
pesepBupoBanus TC.

9 [lepeunciure BHENIHNE U BHYTpEeHHUE (HaKTOPBI PU3MUECKOTO
Bo3zxeiicteusg Ha TC.

10 JlaiiTe onpenenenne nepeBbsiM otkaza u coopituii TC.

11 [TosicHuTe, KaKk BIUSET CTAPEHUE MATEPUATIOB HA XapAKTEPUCTUKHU
Hagexuoctu TC.

12 [TosicHuTe, Kak BIUSAIOT OIIUOKH OTepaTopa Ha XapaKTePUCTUKHU
Hagexuoctu TC.

13 Haiite onpenenenue KO3PPUIMEHTa TOTOBHOCTH dJIEKTPOTEXHUIECKOTO
000pyIOBaHUS.

14 Haiite onpenenenue Ko3QPUIUEHTA BEIHYKACHHOT'O TPOCTOS

IEKTPOTEXHUYECKOT0 000pyI0BAHHUS.
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15 JaiiTe onpenenenre K03GHUIMEHTa TEXHUISCKOTO UCITOIH30BaAHUS
ANEKTPOTEXHUIECKOTO 000PYIOBAHHUS.
16 [Iepeuncnute OCHOBHBIE METObI IOUCKA HEUCITPABHOCTEW. AHaIU3 I1K-3.B.1

METOJa IMOCIICA0BATCIIbHOI'O NCKIFOUYCHU A HCHCHpaBHOCTCﬁ.
HOCTOI/IHCTBa 1 HEAOCTATKH.

17 Ilepeuncnure OCHOBHbIE METO/IbI IOMCKA HEUCIIPABHOCTEN. AHanu3
METO/1a IPOBEPKH IO BO3pacTarolel Tpya0eMKOCTH. JJocTonHCTBa U
HEJOCTaTKHU.

18 [lepeuncnure OCHOBHBIE METO/IbI IOMCKA HEUCIIPABHOCTEH. AHAIN3
METOJ1a KOHTPOJIS «CIIA0bIX TOYeK». JlOCTOMHCTBA U HETOCTATKH.

19 [lepeuncnure OCHOBHbIE METO/IbI IOMCKA HEUCIIPABHOCTEH. AHanu3
METO/JIa «TPYJ03aTPAThI- BEPOSITHOCTHY.

20 [lepeuncnure OCHOBHBIC METO/IBI IIOMCKA HEUCTIPABHOCTEH. AHAIH3
KOMOMHHPOBAHHOTO METO/IA.

21 [lepeuncnure HEOOXOTUMOE TEXHUYECKOE 00OPYIOBAHHE IS [IK-13.3.1
TEXHUYECKOT0 OOCTYKHBAaHUS aBUAIIIOHHON TEXHUKU MPU HA3EMHOM
OCMOTpE.

22 [lepeuncnure HEOOXOAUMOE TEXHUYECKOE 00OPYIOBAHUE IS

TEXHUYCCKOI'O O6CJIY)KI/IB8.HI/I$I aBHaHHOHHOfI TCXHUKU IIpU
MOCICITHUIIOTHON IKCILTyaTallnu.

23 [lepeunciure HEOOXOTUMOE TEXHUUYECKOE 000PYI0BAHUE ISt
TEXHUYECKOTO 00CITY)KMBAHHS aBUAIIMOHHON TEXHUKH TIPU
BO3HUKHOBCHHWHN BHCHITATHBIX CUTyallUAX BO BPEMA I10JICTA.

24 TunoBble HHCTPYKIIUU 110 0OCTYKMBAHUIO 3JIEKTPOOOOPYIOBAHHUS. I1K-13.3.2
25 [Topsok cocTaBieHus 3asiBOK Ha HEOOXOIMMOE TEXHUUYECKOE
00opy/IOBaHUE.
26 KonTtposib 3a BeIMOIHEHNEM 3asIBOK Ha HEOOXOMMOE TEXHUUYECKOE
00opy/IOBaHUE.
27 ['ocynapcTBeHHBIE CTaHIAPTHI, PETJIAMEHTHPYIOIINE HATUYHE U

IMPaBHUJIbHOCTb BEACHHA JOKYMCHTAIIUH I10 Ha)Ié)KHOCTI/I aBHaHHOHHOﬁ u
KOCMMYECKOM TeXHUKH.

28 OcHoOBHast TOKyMEHTalusl AJs y4éTa OTKa30B U HEMCIPAaBHOCTEH
ABUALIMOHHON ¥ KOCMUYECKON TEXHUKHU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia
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OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEeHHE ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LeJbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPENOIaBaTEIIEM;

— pa3BuTHE NPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIU U
[IOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  Pa3jIMuYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOI'O IOHMMaHUs BCEX HEOOXOAUMbIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepHall MOXET CONPOBOXKIAATHCA JIEMOHCTpauued CIaiJoB H
UCIOJIb30BAaHUEM DPA3JaTOYHOIO MaTepuallia IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHM 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa nNpefocTaBieHusl JEKIIUOHHOTO MaTepuaa:

JlekunoHHBIM MaTepual B TOJHOM OOBEME H3JaraeTcsi B JIEKIIMOHHOM ayIuTOpUU
COIVIacCHO pacnucaHuioo. /[[ng Oosee MNOMHOrO M TIIIyOOKOro O3HAKOMJIEHHS CTYIEHTOB C
MaTepHuajaMH JICKIIMH, €€ DJIEKTPOHHasi Bepcus pa3memniaercss B JInunom kaOuHeTe B paszene
«Marepuanb».

11.2. Meroauueckue ykazaHus A OOyYaroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJIM(UKAMOHHONW XapaKTEPUCTHUKOW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaTopHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCHMIUIMHBI, OIpelenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecIeunBarONNM PELICHUE CIEAYIONINX OCHOBHBIX 33124 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAIM3AlUs TEOPETHUECKUX 3HAHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUILIUHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajaHue u TDC6OBaHI/I}I K IPOBCACHUIO J'Ia6ODaTODHBIX Da6OT
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CrynenTsl pa30uBarOTCS Ha mnoArpymmbel, 1o 3-4 demoBeka. Ilepen mnpomeaeHuEM
1ab0opaTopHOi pabOThl 0OYJAIOIIMMCS CIIeTyeT BHUMATEIBHO O3HAKOMUTHCS C METOJAMYECKUMU
yKa3aHMSIMH 110 €€ BBINIOJHEHHUI0. B COOTBETCTBHHM C 3aJaHUEM OOYydaroluecs JIOJDKHBI
MOJTOTOBUTh HEOOXOMUMBIC JTaHHBIC, MOJYYUTHh OT MPEMOJABaTENs JOMYCK K BBIMOIHEHUIO
7a00paTOpHOil pabOTHI, BBIMOJHUTH YKA3aHHYIO IIOCIEIOBATEIbHOCTh JICHCTBHIA, MOJIYYHTH
TpeOyemble pe3yabTaThl, ODOPMHUTH U 3aUTUTHTH OTYET 1O J1ab0opaTopHOi paboTe.

Crpykrypa 1 hopMa oTdeTa 0 1abopaTopHOi padbore

Otuet 0 1ab0opaTOpPHOI pabOTE TOJDKEH BKIIIOYATh B CEOS: TUTYJIBHBIN JIUCT, HOPMYIUPOBKY
3aJjaHusl, TEOPETHUECKUE TIOJIOKEHUS, UCIIOIB3yEeMbIE TIPU BBITIOJIHEHUH J1a00paTOpHOM paboTHI,
OIMKCaHKE MPOIECCa BHITOIHCHHS J1a00paTOPHOM paboThI, OJYYEHHBIE PE3YIIHTATH M BHIBOIBI.

TpeGoBanus k ohopMIIEHUIO OTYETA O J1abopaTOPHOM paboTe

[To xaxmoil yrabopaTopHOU padOTE BBHIMONHICTCS OTACIHBHBIA OTYET. TUTYNBHBIA JHCT
obopmiiieTcsT B COOTBETCTBUH ¢ IabisoHOM (oOpasmom) mnpuBeAcHHbIM Ha caiite ['VAII
(www.guap.ru) B pasaene «CeKTop HOpMaTUBHOM TOKyMEHTAlUN». TeKCTOBBIC U rpaduiecKue
MaTepuaibl 0pOPMIISIIOTCS B cooTBeTcTBHH ¢ nedicTByrommMu ['OCTamu u TpeGoBaHUSAMU,
npuBeneHHbIME Ha caiite ['YAII (www.guap.ru) B pazgene «CekTop HOPMATHBHOMN
JTIOKYMEHTAIUN».

Otuer B 0053aTENLHOM MOPSJIKE TOJKEH COAEPKATh CISAYIOIINE Pa3/elibl:

- 1IeJTb paboTHI;

- 00paboTKa pe3yabTaTOB SKCIIEPUMEHTOB;

- rpaduyeckoe mpeACcTaBlIeHNE Pe3yIbTaTOB YKCIIEPUMEHTOB;

- BBIBOJIBI TIO paboTe.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTOIHEHUST CaMOCTOSITEILHON paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUA HpI/IO6peTaCMBIX 3HaHI/II\/’I, o0ecIieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONTUXCSSBIISFOTCS

—  y4eOHO-METOAMYECKU MaTepuan Mo AUCIUILTHHE.

11.4. MeTtoauueckue yKazaHHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsl, OCyIIECTBISEMOr0 B TEUEHUE CeMecTpa C IIeJIbI0 OLIEHMBAHMSA XO/Ja OCBOCHHUS
JTUCIUTUIAHBI.

Texymuii KOHTPOJIb yCIIEBAEMOCTH IPOBOAUTCS HA MPAKTHUECKUX 3aHATHSX B YCTHOM
¢dopmare. IlpoBeneHue TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OCYLIECTBIISETCS € IOMOIIBIO
7a0opaTOpHbIX pPaboOT, MNpHuBeIeHHBIX B Tabmuue 6. Tekymuit KOHTPOJIb YCIIEBAEMOCTH
OLIEHUBAETCA M0 CUCTEME 3a4eT/ He 3a4erT.

Pe3ynpTaThl TEKyIIEro KOHTPOJS COOOINAIOTCS CTYJASHTaM HENOCPEACTBEHHO Ha
CIENYIOIIEM 3aHATHHU. Pe3ynpTaThl TEKYyHIEro KOHTPOJS YCIIEBAEMOCTH YYHUTBIBAKOTCS IpU
IIPOBEICHUH IIPOMEKYTOUHOM arrectauuu. [Ipn HENPOXOKAECHUU TEKYIEr0 KOHTPOJISA CTYACHTY
CTaBUTCS OLEHKA «HEYAOBIETBOPUTEIBHO.
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Cucrema OLIEHOK MPU NPOBEIECHUH TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH OCYILECTBIISIETCS
B COOTBETCTBHH ¢ TpeOoBaHusmMu Ilonoxenunii «O TekylieM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUHON aTTectaruu cryfaeHToB ['YAII, oOydaromuxcss mo mporpamMmbl BBICIIETO
obOpazoBanus» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboTh
crynentoB B 'Y AII».

11.5. Metoauueckue yka3zaHus Al 00y4arouuxcs MO MPOXOKICHUIO MPOMEKYTOUHOMN
aTTecTanuu

[Ipomexyrounas  artectauus  OOydalOIIUMXCs — MpeAycMaTpUBaeT  OIlCHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIIOYAET B
cedst:

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCUHUIUIMHBI B LIEJIOM WJIM MIPOMEKYTOUHAs (110 OKOHYAHUU CEMECTpa) OLICHKA 3HAHU I
00y4aromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTEHO»
WJIU «HE 3aUTEHO».

Cucrema OIEHOK IpPH MPOBEICHUU IMPOMEKYTOUHOM aTTeCTallMl OCYUIECTBISETCS B
cooTBeTCTBUU C TpeboBanusmu [lomoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommxcss MO MNporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cTyneHtoB B 'Y AIy.

[IpomexxyTouHnast arTecTanys OLICHHBAETCS IO pe3yjbTaTaM  TEKYIIEro KOHTPOJIS
ycreBaemocTu. Criucok BompocoB (Tadnuia 16) Kk MpOMeXyTOUHOM aTTecTalliu YTBEPKAAETCS
kadempold ¥ BBIACTCA CTYACHTAM JUIS O3HAKOMJICHHs. B ciydae, €cinu CTYIEHT I10
YBOXXHUTEIbHOM MPUYUHE HE BBIMOIHUI TPeOOBAaHUS TEKYIIETO KOHTPOJS, MY MPEI0CTaBIsAETCS
BO3MOXKHOCTh CHIaTh 3aJIOJDKEHHOCTH MO TPONyHIeHHBIM TemaMm. Popma mpoBeAcHUS
MIPOMEKYTOUHOM aTTeCTallii — MTUChMEHHAsI.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




