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AHHOTaNINA

Huctunmmaa  «[IpoektupoBanne  OopToBOM  KaOENbHOW  CETH»  BXOAWT B
o0pa30BaTe/bHYI0 IpOrpamMMy BBICIIET0 O0O0pa30BaHHUS — MPOrpaMMy CIELUAIUTETa IO
HarpaBjeHU0 ToAroToBku/ crnenuanbHocTH 13.05.02 «CrnenuaibHbie 3JEKTPOMEXaHUYCCKUE
CHUCTEMBI» HaIPaBICHHOCTH «DJEKTPOMEXAaHUYECKUE CHUCTEMBbI CIICHHAIBHBIX YCTPOWCTB U
usnenuit». Jucnumnnuna peanusyercs kadempoit «Ne32y.

JlucuurinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-1 «CriocoOHOCTh MPUHMMATh Y4acTHUE B NMPOCKTUPOBAHUHU AIIEKTPOTEXHUYECKHUX U
AJNIEKTPOIHEPIeTUUECKUX  YCTPOMCTB, CHEIHUAIBHBIX  JAJCKTPOMEXAHMYECKUX CHCTEM B
COOTBETCTBUU C TEXHUYECKHM 33/JlaHHEM U HOPMATHUBHO-TEXHHYECKON JOKYMEHTAIMEH,
co0uro1as pa3IMyHbIe TEXHHYECKHUE, YHEPTod(PPEKTUBHBIE U IKOJOTHUECKHE TPEOOBAHUS

CopepxaHue NUCHUIIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTHPOBAHUEM
CUCTEM JJICKTPOCHAOKEHUS TPAKIAHCKUX JIETATSIbHBIX allapaToB MaJlOM U CpeIHEH aBHAIINH,
MPUHLIUIIOB PabOThl CHUJIOBBIX YCTAHOBOK, JJIEKTPOTEXHUYECKUX M IIIEKTPOIHEPTreTUUECKUX
YCTPOMCTB JIETAaTEIbHBIX alapaToB U X CIEHHAIBHBIX JIEKTPOMEXaHUUYECKUX CHCTEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTeCTalus B (hopMe IK3aMeHa.

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

S3bIK 00yueHus 0 JUCLMIUIUHE KPYCCKUIY.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro npenogaBaHusl AUCHUILUIMHBI SBJISETCSA Pa3BUTHE y 00YYAIOMIUXCS CIIOCOOHOCTEMN
MPUHUMATH Y9aCTHUE B MPOCKTHUPOBAHUM CUCTEM 3JIEKTPOCHAOKEHUS TPAKIAHCKUX JIETATSIIbHBIX
arnmapaToB MaJOd W CPEJIHEW aBWAIlMW, 3HAHWWA TPUHIUIIOB PaOOThl CHIJIOBBIX YCTAaHOBOK,
ANEKTPOTEXHUYECKUX U AJIEKTPOIHEPIeTHUECKUX YCTPOWCTB JIETATENIbHBIX anmaparoB M HX
CIIEIUATILHBIX AJICKTPOMEXaHUUECKUX CHUCTEM.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —

OI1 BO).

1.3. IlepeueHp mIaHUPyEMBIX PE3YIBTATOB O0YUEHHS IO JUCHUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JagaTh CIEAYIOUMMU
KOMIIETEHIIMSIMU HJTH UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa

KOMITETCHIHT KOMITETCHIINH JOCTHKEHHS] KOMIIETEHITUU

[1IK-1 CniocobHOCTD
[IPUHUMATh Y4acTUE B [1K-1.3.1 3HaeT MeTOaUKY IPOBEACHUS
MIPOCKTUPOBAHUH pPacyeToB CXEM U MapaMeTPOB JIEMEHTOB
AIIEKTPOTEXHUYECKUX U | 000PYIOBaHMUS; PACYETOB PEKUMOB PaOOTHI
AIIEKTPOIHEPTETHUECKUX | 0OBEKTOB MPOheCcCHOHATBHOM IeATETbHOCTH
YCTPOUCTB, [TIK-1.Y.1 ymeeT cobupaTh U aHATU3UPOBATH
CIelHaTbHBIX JTAHHBIE JIJIs1 IPOCKTUPOBAHUS, COCTABIICHUS
AIIEKTPOMEXAHUYECKUX | KOHKYPEHTHOCIIOCOOHBIX BApUAHTOB
CHUCTEM B COOTBETCTBUU | TEXHHUYECKUX PEIICHUMN

[Tpodeccuonanbubie

A C TEXHUYECKUM [1IK-1.V¥.2 ymeer npuMeHsTh COBPEMEHHBIE
3aJlaHUeM U MIPOrpaMMHBIE KOMIUIEKCHI U CUCTEMBbI
HOPMAaTHBHO- aBTOMAaTU3HPOBAHHOIO TPOEKTUPOBAHUS C
TEXHUYECKON y4eToM TpeOOBaHUN IPOMBILIIEHHOH,
JIOKYMEHTalUEeH, MOKapHOU U B3PBIBOOE30MACHOCTH, OXPAHBI
co0r0/1ast pa3InyHbIe Tpyna
TEXHUYECKHE, IIK-1.B.1 Bnageet HaBBIKAMH HOATOTOBKH
sHeprodhPeKTUBHBIC U | MPEAMPOSKTHON JOKYMEHTAIIMH Ha OCHOBE
9KOJIOTUYECKHE TUTIOBBIX TEXHUYECKUX PEIICHUM
TpeOoBaHUS

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuuninHa MoKeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYarOIIHMHUCS

IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:
— DNEeKTPOTEXHUKA;

- 9HeKTpI/I‘leCKI/Ie MaIllMHbI U allllapaThl;

— DneKkTpocHabKeHne 0ObEKTOB OTPACIIH;

- CHCI_II/IaJ'IBHBIC QJICKTPOMCXAHUYCCKUEC CUCTCMBI.

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia JIaHHOM

JUCHUIIIIMHBI, MMCIOT KakK

CaMOCTOSTENIBHOE 3HAYECHHE, TaK M MCIOJIB3YIOTCS PHU U3yYEHUN JPYTUX JTUCHHUTIINH:
— Texnuueckoe o0CTyKMBaHUE U PEMOHT CHEIHAIBHBIX AJIEKTPOMEXaHUUYECKUX CHUCTEM;
— IIpousBoacTBEeHHAs! MPaKTHKa HayYHO-HCCIe1oBaTeIbckas padoTa;

— [IpousBoACTBEHHAs PEIAUIIIIOMHAS TPAKTHKA.




3. O0BeM u TpyIOEMKOCTb TUCITUTLIHHBI
JlanHble 00 00mEeM O0BbeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4EOHOMH
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYA0EMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JIUCIUILITMHbI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 17 17
AyoumopHule 3aHamus, BCETo 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (ac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

[Tpumeuanue: *kanunaTckuii sksaMen

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

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

Jlexmuu | 113 (C3)| JIP KII CPC
Paznenbl, TeMbI AUCHUITIIMHBL
(dac) (dac) (uac) (dac) (gac)
Cemectp 9

Paznen 1. Knaccudukanus neratenbHbIX almnapaToB U
WCTOYHUKOB AJIEKTPUIECKON SHEPTUHU HA BO3YIIHBIX
cynax
Tewma 1.1. Tumsl neTaTenbHBIX aNMapaToB U UX 4 4 5
KITaCCH(UKAIIHSL.
Tema 1.2. VICTOYHUKH 3IEKTPOIHEPTUU HA PAITHYHBIX
TUTIAX JEeTaTeNbHBIX anapaToB
Tewma 1.3. BcnoMoratenbHbIe U pe3epBHBIE NCTOYHHUKH
IEKTPOIHEPTUI




Pa3nen 2. ABuannoHHbIE TeHEPATOPHI

Tema 2.1 ITpunammn paboTH reHepaTOPOB
MIEPEMEHHOTO TOKa.

Tema 2.2 OCHOBHBIE XapaKT€pUCTUKH T€HEPaTOPOB
NIEPEMEHHOT0 TOKa. YIIPaBJICHUE TeHEPATOPOM
HEPEMEHHOTO TOKA. 3 4 5}
Tewma 2.3 ABHAITMOHHBIE T€HEPATOPHI IOCTOSHHOTO
TOKa

Tema 2.4 Tuns! TeHEPATOPOB TOCTOSHHOTO TOKA
Tema 2.5 YnpaBieHue reHepaTopaMu IOCTOSHHOTO
TOKa

Paznen 3. ABHaniMoOHHBIE aKKyMYIISTOPHI

Tewma 3.1 CoctaB 1 yCTpOHCTBO TUIOBBIX
AKKyMYJATOPHBIX OaTaei

Tema 3.2 OcHOBHBIE XapaKTEPUCTUKN aKKyMYJIATOPHBIX
OaTapeii

Tewma 3.3 O0mias knaccupuKanys 1 TUTIBI 4 5 10
ABUAIIMOHHBIX aKKYMYJISITOPOB

Tewma 3.4 CriocoObI cOeIMHEHNUS aKKYMYIISTOPOB
Tema 3.5 Crioco0sI 3aps/1a aBHAIIMOHHBIX
AKKYMYJISTOPOB

Paznen 4. [lpyrue OCHOBHBIE DJIEMEHTHI AIEKTPHIECKON
CHCTEMBI OJJHOJIBUTATEIIFHOTO CaMOJIeTa

Tema 4.1 ABuanyioHHbIe HHBEPTOPHI

Tema 4.2 CriocoObl 3aIIUThI AEKTPUIESCKUX CHCTEM
Tewma 4.3 BHemHAs cuinoBas 1enb. DIeKTpAYecKas 4 2 10
CXeMa aBUAIMOHHOTO CTapTepa

Tema 4.4 llens ynpaBiaeHuUs 1accu

Tema 4.5 CructeMbl OCBELLIEHUSI CAMOJIETOB

Pasnen 5. [TapamnensHoe MOAKIIOYEHUE FEHEPATOPOB
MTOCTOSTHHOT'O TOKa JICTaTeJILHOTO armapara

Tema 5.1 PacnpeneneHue MOLIIHOCTH Ha
MHOTOMOTOPHOM JIETATEIBHOM anmapare. 2 2 8
DneKTpruYecKas CUCTeMa C pa3IeIbHBIMHU IIIMHAMHA
Tewma 5.2 Turbl mpoBOJOB ¥ KaOENBHBIX JTMHUH JIS
CaMOJIETOB

HWroro B cemecTpe: 17 17 38

Hroro 17 0 17 0 38

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolmuMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMCp pas3aciia HazBanue u COACPIKAHUC PAa3CIIOB U TCM JICKITUOHHBIX 3aHATHH

1 1. Knnaccudukanus ieTaTelbHBIX alapaToB U HICTOYHUKOB 3JICKTPUUYECKONU SHEPTUU
Ha BO3AYIIHBIX Cyaax

Tema 1.1. Turisl eTaTeNbHBIX alAPATOB U UX KiacCH(pHUKAIIHSL.

Tema 1.2. VICTOYHUKH 3IEKTPOIHEPIUU HA PANUYHBIX TUIAX JIETATEIbHBIX
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arrapaToB
Tema 1.3. BcnomoraTenbHbIC U PE3CPBHLIC UICTOUYHUKH DJICKTPOIHCPIrUun

2 2. ABHalIMOHHBIE TEHEPATOPHI

Tewma 2.1 [IpuHIun pabOTHI TEHEPATOPOB IEPEMEHHOTO TOKA.
Tema 2.2 OcHOBHBIC XapaKTEPHUCTUKH TEHEPATOPOB IMMEPEMEHHOTO TOKA. YIIpaBJICHHE
TeHepaTOpPOM MEPEMEHHOT0 TOKaA.
Tewma 2.3 ABHAIMOHHBIC TCHEPATOPHI IOCTOSTHHOTO TOKA
Tema 2.4 Tunsl TeHEPATOPOB TTOCTOSHHOTO TOKA

Tema 2.5 YnpapreHue reHepaTopaMu MOCTOSIHHOT'O TOKa

3 3. ABHALIMOHHBIEC aKKyMYJISITOPHI

Tema 3.1 CoctaB 1 ycTpOICTBO TUIIOBBIX aKKYMYJIATOPHBIX Oataeii
Tewma 3.2 OcHOBHBIE XapaKTEPUCTUKHA aKKyMYJISTOPHBIX OaTapeit

Tewma 3.3 O6mas xnaccuuKams U TATBI aBUAITMOHHBIX aKKYMYJISITOPOB
Tema 3.4 CriocoObl coeAMHEHHS aKKYMYJISITOPOB

Tema 3.5 CriocoOslI 3apsia aBUAlIMOHHBIX aKKYMYJISITOPOB

4. ]Ipyrre OCHOBHBIE DJIEMEHTHI dJIEKTPHYECKON CUCTEMBI OHOABUTATEIIEHOTO
camoJeTa

Tewma 4.1 ABuanioHHbIe HHBEPTOPHI
Tema 4.2 CriocoOb! 3aIIATHI AIEKTPUIECKUX CHCTEM
Tema 4.3 BHemHsis CHIOBas 1EThb. DIIEKTPUYECKas CXeMa aBHAIMOHHOTO CTapTepa
Tema 4.4 llens ynpaBiaeHus 1accu
Tema 4.5 CructeMbl OCBELLIEHUSI CAMOJIETOB

5 5. [apanenpHOe MOAKIIOUCHUE TEHEPATOPOB ITOCTOSIHHOTO TOKA JIETATEIBHOIO

amnmapara
Tema 5.1 PactipeneneHue MOITHOCTH HA MHOTOMOTOPHOM JIETATEILHOM arapare.
DneKTpuyecKas CHCTeMA C Pa3AelbHBIMHU IIMHAMHU
Tewma 5.2 Tumbl mpoBOJOB M KaOENBHBIX JTUHUH IS CAMOJIETOB

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBE/CHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tembl npaktrueckux | DOpMbI NPaKTUYECKUX | TpPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaeia
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI
Y4eOHBIM MIaHOM HE MPEAYyCMOTPEHO
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHAITHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKOM | pa3aena
HaunmenoBanme nabopaTopHbix paboT pyA - | TP pasit
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 9
1 | MccnenoBanue u pacueT CXembl YHpaBJICHUS 4 1,2
TeHEPATOPOM ITOCTOSTHHOTO TOKa
2 | Pacuér mapamerpoB OaTapen B OOpPTOBOMA 4 1,3
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KaOenbHOU ceTH

3 | Pa3paboTka  OJOK-CXEMBI  DJIEKTPUUYECKON 5 1,5
CUCTEMBI JIJii MHOTOMOTOPHOTO CaMOJIeTa

4 | PacyeT u aHaIM3 XapaKTEPUCTUK 3aBUCUMOTO 2 14
WHBEPTOpa

5 | IlpoexktupoBanue CUCTEMBI 2 1,45
AJIEKTPOCHAOKEHUS BHYTPEHHETO "
HApY>KHOTO OCBEIICHHUSI CpeIHEradapuTHOTO
camosiera

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYpPCOBOH PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 9,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
qucuuraael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie padotel 3a0uHNKOB (KP3)
IToaroToBKa K MpOMEKyTOYHOU 5 5
artecrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECIIeUeHUS
JUISL CAMOCTOSTENTEHOM PabOThI 00YYAIOIIUXCS TTO TUCIUIUIUHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B Tabmulle 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Kommuectso
9K3EMIUIIPOB B
Ulngp/ bubnmnorpaduyeckas ccplika orloTeke
URL anpec
(KpoMe ANEeKTPOHHBIX
IK3EMITISIPOB)
https://repo.ssau.ru/bitstream/Uchebnye- Mpuikun, C. B. Cucremsl -
izdaniya/Sistemy-elektrosnabzheniya- IJIEKTPOCHAGKEHHS CAMOJIETOB!
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https://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Sistemy-elektrosnabzheniya-samoletov-104081/1/978-5-7883-1908-7_2023.pdf
https://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Sistemy-elektrosnabzheniya-samoletov-104081/1/978-5-7883-1908-7_2023.pdf

samoletov-104081/1/978-5-7883-1908- yuebnoe nocobue / C.B. Mpoixun.

7_2023.pdf — Camapa: UznatenscTBO
CamMapckoro yHHBEp- CUTETA,
2023. - 64 c. : un.

7. IlepeueHb 37EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL angpec HanmenoBanme

https://profstandart.rosmintrud.ru baza npodeccrnoHanbHBIX cTaHAAPTOB

https://lib.guap.ru/jirbis2/index.php Srextporas Guomioexa I'YAIT

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp nUCTONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabauna 11— Ilepeuenb HHGOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmenoBanue coctaBHOM 4acTu Howmep aynuropun
n/n MaTepHaIbHO-TEXHUUECKOH 0a3bl (mpu HE0OXOAMMOCTH)
2 | MynbTumenuitHas JIEKIIMOHHAS ayTUTOPUS 31-03 unu 31-04 (bonbias Mopckas 67)
WIH
418 (MockoBckuit ip-T 149 BA)

10. OueHouHbIE CpeACTBA ISl MPOBENCHUS TPOMEKYTOUHOM aTTecTaIlii
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.
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Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXYTOYHOM aTTeCTAIINK

Bug npoMexXxyTouHOM aTTecTaiuu IlepedeHb OIIEHOYHBIX CPEJICTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET HCIOIB30BaThCS
100-6amtpHas  mKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOPMUPOBAHHOCTH KOMIETEHITHH

OreHKa KOMITETEHITUN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuipHad IIKaia PAKTCp (bopmp

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHON JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C PAKTHICCKOM
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIICMAIN3UPOBAHHBIX IOHITHHA.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTYpPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«BaYTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHW 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJI€E€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBIE  OMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHU;

— UCTIBITHIBAET TPYAHOCTH B MIPAKTHYECKOM MPUMEHEHUH 3HAHHIA;,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKECHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUs WIIK MHBIE MaTePUAITBI.
Bomnpocs! 11 5K3aMeHa npecTaBieHs! B Tabnuue 15.

Tabnuna 15 — Bonpocs! 11 skx3ameHa

Kon

Ne n/mt Ilepeuens BOpoCOB ISl K3aMEHa
WHIMKaTOpa
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1-9

[TpuBeauTe OCHOBHBIE pacyeTHbIE (DOPMYIIBI OCHOBHBIX
apaMeTpoB reHepaTopa NEPEMEHHOT0 TOKa (HanpsKeHue,
TOK, aKTUBHAs U PEAKTUBHAS MOIIHOCTB).

[TpuBeauTe OCHOBHBIE pacyeTHbIE (HOPMYJIIbI OCHOBHBIX
I1apaMeTpoB FeHEPATOpa OCTOSHHOTO TOKA (HaNpsKEHUE,
TOK, aKTUBHAs U PEAKTUBHAs MOIIHOCTb).

OnumuTe CTPYKTYPY CUCTEMBI SJICKTPOCHA0XKEHUS CaMOJIETa,
yKa3aB OCHOBHbIE KOMIIOHEHTbI (MCTOYHUKH [TUTAHUS, CETh
nepeaayu, moTpeduTeNu, npeodpazoBaTeiIt, PEryIsiTOpbl) U
uX (QyHKIIMOHAJIBHOE Ha3HAYCHHUE.

Pacckaxxute 0 K1accupuKaIu CUCTEM dJIEKTPOCHA0KEHUS
10 IPU3HAKAM: 10 TUILY TOKa, HAIIPSDKEHHIO, 4acToTe, a
TaKXXe M0 UCTOYHHUKY SHEPTuH (IEpBUYHAS, BTOPHUYHAS) U 110
MUTAHUIO IOTpeOuTENeH.

OObsicHUTE Pa3HUILY MEXY IEPBUYHON U BTOPUUHOMN
CHCTEMaMH NIEKTPOCHA0XKEHUs Ha caMOJIETe, IPUBEANUTE
MPUMEPHI UX TIPUMEHEHHUS.

Onumure npyuHIKI pabOThl aBUALIMOHHOTO FeHepaTopa
NIEPEMEHHOI'0 TOKA, Y/I€JI1B BHUMAaHUE POJIM IIpoliecca
BO30YKJICHHSI ¥ TIOJ/ICP’)KAaHUIO CTAOMIBHOCTH HATPSKCHHUS.
[Tepeuncnure 1 oXapakTepU3yHUTe KIIIOUEBbIE 0COOEHHOCTH
paboTHI rTeHEPaTOPOB MOCTOSIHHOTO TOKA B aBUAIIMHU, B TOM
qHcIie 0COOEHHOCTH CXEMbl IOAKIIOUEHHSI ¢ 00IIUM
MUHYCOM.

OO0BbscHUTE, KaK pPabOTAIOT CUCTEMBI 3aLUTHI T€HEPATOPOB
(oT meperpeBa, KOPOTKOTO 3aMBIKAHHSI, HECHMMETPUIHOTO
pacripeieieHust Harpy3Kky U T.7.) ¥ [I0YeMy OHU HEOOXOIUMBI
U1 6€3011aCHOCTH MOJETA.

Pacckaxxute o npuHImnax GopMupoBaHHs BHEIIHEH U
BHYTPEHHEH XapaKTEPHCTUK T€HEPATOPOB, a TAKKE O
3HAYEeHUU PEryJIMPOBaHUs TOKA BO30YKACHUS I UX
KOPPEKTHOI paboThI.

IK-1.3.1

10-18

10.

11.

12.

13.

14.

CpaBHHTE pa3IMYHbIC HICTOYHUKH DJIEKTPOIHEPTHH,
UCHOJIb3yeMble Ha caMOJIETax (TeHepaTophl, aKKyMYJISATOPHI,
TOTJTUBHBIE 3JIEMEHTHI), U OXapaKTepU3yiTe ux
MPEUMYIIECTBA M HEJOCTATKH C TOYKH 3PEHUS HAJCKHOCTH U
YCIIOBUH 3KCIUTyaTallUH.

[Ipoananu3upyite pojab BCOOMOTATEIbHBIX U PE3EPBHBIX
MCTOYHMKOB MUTAHUS B CUCTEMAX 3JIEKTPOCHAOKEHUS
caMOJIETOB U 000CHYITE HEOOXOMMOCTh UX MUCTIOIb30BaAHUS
IIPU OTKa3€ OCHOBHBIX arperaros.

CpaBHuTe paznuyHble criocoObl BO30YKIEHUS TEHEPATOPOB
(camoBO30Y>KIeHNE, He3aBUCUMOE BO30YKIEHHE OT
[TOCTOSIHHOTO TOKa, BO30YX/I€HHE OT BO30YIUTEINS ) U
OXapakTepU3yiTe BIMAHUE KaXJOro crocoda Ha
AKCILTyaTal[MOHHBIC XapaKTEPUCTUKU TeHEPATOpa.
OO6cynuTe BIUSHUE XapaKTePUCTHK HAarpy3KH HA paboTy
TeHEPaTOpPOB B CaMOJIETE U Kakue (PakTophl cieayer
YUUTBIBATh MIPH BEIOOPE 3JIEMEHTOB 3JEKTPOCUCTEMBI JUIS
o0ecrniedyeHns CTaOUILHOCTH U HaJIEKHOCTU PaOOTHI.
CpaBHMTE POEKTHBIEC PELICHUS IJIsl CO3IaHUS
IIEHTPAJIM30BAHHBIX U JICIICHTPAIN30BAHHBIX (HJIH

[K-1.V.1
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pa3fenbHBIX) CeTel 3JIEKTPOCHAOKEHHS B CaMOJIETax,
BBIJICJIUB OCHOBHBIE JOCTOMHCTBA U OTPAaHUYEHHUS KAXKIOrO
OAX0/1a.

15. Onumure, Kak COBpPEMEHHBIE CUCTEMBbI
aBTOMAaTU3UpPOBaHHOTO MpoekTupoBanus (CAD-cucremsl)
MOTYT OBITh UCIOJIb30BAHBI I MOJEIUPOBAHMSI CXEMBI
3JIEKTPOCHA0KEHHUS CaMOJIETa M TPOBEPKH COOTBETCTBUS
HOPMAaTHUBHBIM TPEOOBAHUSM.

16. Pacckaxwute o mporecce co3aanus nu(poBor MOIETH
CHCTEMBI HJIEKTPOCHAOKEHUS CaMOJIETa C UCIIOJIb30BaHUEM
CTELUAIM3UPOBAHHOTO IPOTPAMMHOTO 00ecTieueHH s, OT
pa3pabOTKU CXEM JI0 aHaJIN3a PabOThl CUCTEMBI.

17. O6psAcHUTE, KAaKyIO POJIb UTPAIOT CUMYJISLIUOHHbBIE
IIPOrpaMMbl IIPH aHAJIN3€ NIOBEJCHUS aBUAIMOHHBIX
TEHEPATOPOB MPH PA3IUYHBIX PEKUMAX HATPY3KH U KaK

PE3YIBTATEI MOJACIIMPOBAHNS BIUAIOT HA BI>I60p TEXHUYCCKHUX

peuieHui.

18. Onuiure IoAX0Jbl K OIITUMHU3allMM KOMIIOHOBKH KaOeJIbHBIX

JIMHUU U PacpeleIuTeNbHbIX YCTPOUCTB C IOMOLIBIO
COBPEMEHHBIX IIPOIPaMMHBIX MHCTPYMEHTOB, YUUTHIBAs
TpeOOBaHMUS IO CHIKEHHIO MACCHI M YBEJTMYCHUIO
HAJECKHOCTH.

IK-1.¥.2

19-25

19. Chopmynupyiite cBox TpeOOBaHUI K MPEATTPOSKTHOMN
JOKYMEHTAI[MH CUCTEMBI 3IEKTPOCHAOXKEHUS caMOoJIETa.
Bxurounte B 3TOT paszie’ HOPMAaTUBHO-TEXHUYECKHE
JOKYMEHTBI, TUIIOBBIE PELIEHUS 110 KaXA0OMY U3
paccMOTpeHHBIX pa3zenoB (1-5) u o6ocHylTe, KaK JaHHBIC
TpeOOBaHMUs CIIOCOOCTBYIOT MOBBIILICHUIO
KOHKYPEHTOCTIOCOOHOCTH U O€30MaCHOCTH MTPOEKTA.

20. IlpuHnunuanbHas cxema U rpag MKy XapakTepUCTHK
CEpUECHOT0 3JIEKTPOABUTATENS TOCTOSIHHOIO TOKa?
IIpumenenue Ha camonére?

21. IlpuHnMnuanbHas cxemMa U TpaguKi XapaKTePUCTHK
LIYHTOBOTO JIEKTPOABUTATENSI IOCTOSHHOTO TOKA?
[Ipumenenue Ha camonére?

22. Busibl akKyMyJISTOPHBIX OaTtapeit, mpuMeHseMble Ha
JeTaTeNnbHBIX anmnapatax. [lapamiensHoe mocienoBaTeabHOe
U CMelIaHHOe (KOMOMHUPOBAHHOE) COEAMHUHEHHE

aKKyMYJISITOpPHBIX Oatapeit. [IpuBeuTe OCHOBHBIE pacueTHhIE

(dbopMyIIbI Il TapaMeTpoB (EMKOCTb, TOK, BHYTP.
COTIPOTHUBIICHUE).
23. Busibl npeobpazoBartesieil 2I1eKTpHuecKoi SHEPTUu

(BBIIPSIMUTEIN, THBEPTOPHI), IPUMEHSEMbIE Ha JI€TaTEIbHBIX

anmaparax 1 UX OCHOBHbIE pacCUeTHbIE COOTHOIICHHUS U
dbopmyibI?

24. DneKTpoINpHUBO MEXaHU3MOB, arperaToB U OPraHOB
VIpaBJICHUS JICTATSIBHBIX AIapaToB?

25. TumnoBast ynpoleHHas cxeMa YIpaBJIeHHUs BBIITYCKOM IIACCH.

[IK-1.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) s 3adera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3agera

Kon
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WHANKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM It KypcOBOTO IPOEKTHUPOBAHUS/BBIIONHEHHUS KYpPCOBOH pabOTHI
Mpe/CTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O IPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO IPOEKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOH paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Ta6muma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne " Kon
[TpuMepHBIii TepeueHb BOMPOCOB IS TECTOB
/o WHJIUKaTOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8LLOOPOM OOHO20 BEPHO20 OMEema
U3 yemuwlpex npeoylodNCeHHbIX U 0O0CHOBAHUEM 8bLOOPA

Wucrpykuus: IIpounTaiite TEKCT, BRIOEPHUTE MPABUIBHBINA OTBET U 3alIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA

1.1 | Kakoii napameTp CHHXPOHHOI0 IreHepaTopa epeMeHHOro TOKa [IK-1.3.1
onpeaessiercs GopmyJioi [IK-1.¥.1
E=cod, IIK-1.Y.2

r7ie ¢ — KOHCTPYKTUBHAs MOCTOSTHHAS, (O — YIJIOBas CKOpPOCTh BpamieHus, a | [IK-1.B.1
® — MarHUTHBIA TOTOK?

a) HampspkeHue Ha 3a)KuMax reHeparopa

b) Onexrponsmwxkymas cuia (3JC) reneparopa
c¢) TOk KOPOTKOTO 3aMbIKaHUs

d) Tok Harpy3ku

1.2 | Kakoe u3 cieay0IuxX YTBepKIeHHi Hanbosee TOUHO XapaKTepu3yeT
0CO0CHHOCTH NapaJlIeJIbHOI Pa00ThI FeHEPATOPOB B CHCTEMaX
3JIEKTPOCHA0KEHHUS CAMOJIETOB?

a) Harpyska pacrnpezensieTcsi paBHOMEpHO 6€3 He0OXOqUMOCTH
KOPPEKTHUPOBKH HACTPOEK.

b) IMapannenspHas paboTa TpeOyeT TOYHOM HACTPONKH PETYISATOPOB
HaMpPsDKEHUS U KOMITEHCAIMH Pa3IuiUid B HACTPOIIKaXx U paBHOMEPHOTO
pacripeienieHust Harpy3KH.

c¢) Kaxnplii renepaTop paboTaeT aBTOHOMHO O€3 BIUSHUS Ha OanaHc
0OIIEHA CUCTEMBI.

d) [MapanmnensHas paboTa CHMKAET PUCK BOSHUKHOBEHHS YAAPHBIX
TOKOB KOPOTKOTO 3aMBIKAHHSI.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8b1OOPOM HECKOJILKUX 8APUAHIOE OMEemd
U3 NPeoloANCEHHBIX U PA3BEPHYMBIM 000CHOBANHUEM 8bIOOPA

I/IHCTPYKI_II/ISII HpOQHTaﬁTC TCKCT, BBIGCpI/ITC IIpaBHUJILHBIC BAPUAHTHI OTBETA U
3alMUMIINTEC apryMCHTHI, 06OCHOBI)IBaIOHII/Ie BI)I60p OTBCTOB
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2.1 | Kakue Mepbl IPUMEHAIOTCS /s OBBINIEHUS] HATEKHOCTH CHCTEM
3JIEKTPOCHA0KeHns1 camMoJ1éToB? BriOepure Bce NpaBHJIbHbIE
OTBETHI.

a) PezepBupoBaHre NCTOUHUKOB MATAHHS

b) [IpumeHeHEe OAHOTPOBOAHON CUCTEMBI JIJIsi CHFDKEHUST MACChI
MIPOBOJIKA

¢) YcTaHOBKA IONOJHUTENBHBIX PETYISTOPOB HAMPSIKECHUS

d) PerynspHoe TexHHYECKOE 00CITYKUBaHUE 000PYI0BaHHS

2.2 | Kakue napamMeTpsl He00X0AUMO YYHTHIBATH PH BbIOOPE

Bbi0epuTe 1Ba NpaBUJILHBIX OTBETA.
a) Macca obopynoBaHus
b) DHeprosdhekTuBHOCTH
¢) Buenauii Bug o6opynoBanus
d) YcaoBus skcrtyaTaiu

3JIEKTPOOOOPYIOBAHUS VISl CUCTEMBI 3JIEKTPOCHAOKEHUsI caMoJ1éTa?

IK-1.3.1
ITK-1.V.1
[IK-1.¥ .2
ITIK-1.B.1

3 mun. 3aoanue 3AKpbvlnoco muna Ha yCmaHoejleHue coomeencneusl

JIEBOM CTOJIOIIE, TOJOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO B ITPABOM CTOJIOIIE

I/IHCTPYKI_II/IHZ HquHTaﬁTe TEKCT U YCTAaHOBUTEC COOTBCTCTBUC. K Ka)KﬂOfI IIO3UIIHUH, JIAaHHOMU B

4.1 ‘ YcTaHOBHTE NOCJ1€I0BATEIbHOCTH ITANOB IPOEKTHPOBAHUS

3.1 | YcraHoBHUTE COOTBETCTBUE MEXKy TUTIAMH HapyIICHHUHA B paboTe [IK-1.3.1
SHEPrOCUCTEMBI U UX ITPUUYMHAMMU. [IK-1.¥.1
[IK-1.¥.2
MeToabI BO30Y:KICHHS OcCoGeHHOCTH IK-1.B.1
1. CamoBO30yX/1€eHUE OT a. [IpocToTa KOHCTPYKIMH, HO
MIOCTOSIHHOT'O MarHUTa OrpaHUYEHHAasi MOILIHOCTh
2. Bo30yxxneHue yepes b. O6ecnieunBaeT Oonee cTabUIBLHOE
BBINPSIMUTENb peryJaMpoBaHue HAMPSHKEHUS
3. HezaBucumoe
c. Ucnonp3oBanue Bo30yuTens A
BO30YXKIEHHE OT CETU R
MOBBILICHUS HAJIEKHOCTH
IIOCTOSTHHOTO TOKa
3.2 | YcTaHOBHUTE COOTBETCTBUE MEXK/Ty TUIIAMH DJIEKTPOABHUTATENCH 1
MCTOYHHUKOB MUTAHUSI UX OCHOBHBIMU XapaKTEPUCTUKAMHU.
Tun 3nexkTpoaBurartes OcobeHHocTn
1. CuHXpOHHBIN ABUTATENL a. PaboTaeT ¢ HyJeBbIM CKOJIbXKEHHEM
. b. XapakTepusyeTcs: HaAIM4IueM
2. ACUHXPOHHBIN IBUraTellb
CKOJIbJKEHUS
3. JIBurarens NOCTOSAHHOTO ¢. YacTo ucnoiab3yeTcs Jjsi TOYHOTO
TOKa peryJMpoBaHus
4. AKKyMyJIsTOpHas d. HezaBucumas 2/1C
Garapest
4 mun. 3adanue 3aKpbIMO20 MUNA HA YCMAHOBIEHUE NOCIe008AMEeNbHOCIU
Nucrpyknusa: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEI0BATEIBLHOCTD.
3anummTe COOTBETCTBYIOUIYIO TOCIIEIOBATEILHOCTE OYKB ClIeBa HAIpaBo
| [IK-1.3.1
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CHCTEeMbI JICKTPOCHAOKEHHUsI caMoJ1éTa: I[K-1.V.1
[K-1.¥.2
a) Beibop o6opynoBanus IIK-1.B.1
b) OnpeneneHue TpedOBaHUI K CUCTEME
c) Pa3pabotka cxemsbl pacnpeneneHus
d) Pacuér Harpy3ok u mapameTpoB
4.2 | YcTraHOBHTE NOCJI€10BATEIbHOCTD AeHCTBHII MPH BOCCTAHOBJIEHUH
CHCTEeMbI JIEKTPOCHA0KeHHsI N0CJIe 0TKA3a OCHOBHOI0 MCTOYHHMKA
NUTAHUSA:
a) BolsiBneHue HeucrnpaBHOCTH
b) [lepexiroueHne Ha pe3epBHBIN HCTOYHUK TUTAHUS
c¢) OueHka coctosiHusi 000pyI0BaHUs
d) ITpoBeneHne peMOHTHBIX paboT
5 mun. 3aoanue omkpvimo2o muna c pazeepHymuiM Omeemom
Wuctpykuus: IIpounrtaiiTe TEKCT U 3aNUIINTE pa3BEPHYTHIII 000CHOBAHHBIM OTBET
WM HAIUIIATE TPOITYIIEHHOE CIIOBO/CIOBOCOYCTAHHE
5.1 | Omumute nporecc GOPMUPOBAHUS U PACTIPEACTICHUS dJIEKTPHUSCKON IK-1.3.1
SHEPTUU B CHCTEME DIIEKTPOCHAOKEHHSI CaMOJIETa, YUUTHIBASL POJIb [K-1.vV.1
OCHOBHBIX KOMIIOHEHTOB (MCTOUYHUKOB ITUTaHUs, CETU IIepeadn u [IK-1.¥.2
pacnpeeuTeIbHbIX YCTPONCTB). [IK-1.B.1
5.2 | OOBsCHUTE MPUHIIMITH PA0OTHI ABHAIIMOHHBIX TEHEPATOPOB IEPEMEHHOTO

TOKa M METObI PEr'yJTUPOBAHNUS HATIPSDKCHUS, HCIIOIb3YeMbIe IS
o0ecrieyeHrs: CTA0WIBHOCTH TAPaMETPOB AJIEKTPOCHAOKEHHUSI.

Ipumeuanne: CUCTEMA OLIEHUBAHUS TECTOBBIX 3AJIAHUI.

1-it Tun. 3agaHne KOMOMHUPOBAHHOIO THIA C BHIOOPOM OJHOI'O BEPHOI'O OTBETAa U3 YETHIPEX
NPEIJIOKEHHBIX 1 000CHOBAaHNEM BBIOOpA CUMTAETCSI BEPHBIM, €CJIM NPaBUIBLHO yKa3aHa udpa u
NpYBe/IeHbI KOHKPETHBIE apr'yMEHTBI, HCIIOJIb3yeMbIe TIPH BEIOOpE OTBETA.

[TonHoe coBmasieHNe ¢ BEPHBIM OTBETOM — | Oai.

Hesepwsiit oTBeT min ero orcyrcrBue — () 6asios.

2-ii Tun. 3ajaHue KOMOWHUPOBAHHOT'O THIIA C BBHIOOPOM HECKOJILKHX BapUAHTOB OTBETA W3
NPEUIOKECHHBIX U pa3BepHYTHIM OOOCHOBAHMEM BBHIOOpA CUMTAETCS BEPHBIM, €CIIM PABHIBHO
yKa3aHbl U PHI ¥ IPUBEJICHBI KOHKPETHBIE apI'yMEHTBI, HCIIOJIb3yEeMBbIe ITPU BEIOOPE OTBETOB.
[TonHoe coBmasieHNe ¢ BEPHBIM OTBETOM — | Oai.

Ecnu momynieHs! ommoOKy Win OTBET OTCyTCTBYeT — () GayuioB.

3-if THN. 3ajaHue 3aKpHITOr0 THIA HA YCTAHOBJICHHE COOTBETCTBUS CUHUTACTCS BEPHBIM, €CIIU
YCTaHOBJICHBI BCE COOTBETCTBHUS (TO3MIIMKM M3 OJHOTO CTOJOIA BEPHO COIMOCTaBICHBI C
MO3UIHMSIMH JPYTOTO CTOJIOIA).

[TonHOE coBNasieHne ¢ BEpHBIM OTBETOM — 1 Oa.

Hesepwslit oTBeT Min ero oTcyTcTBre — () 0asios.

4-it TN, 3amaHue 3aKPHITOTO TUTA HA YCTAHOBJICHHE TOCIEIOBATEILHOCTH CUUTACTCS BEPHBIM,
€CJIM TIPABUIILHO YKa3aHa BCsl MOCIIEI0BATEIbHOCTh IHDP.

ITonHOE CoBMazieHNE C BEPHBIM OTBETOM — 1 6as.

Ecnu nonymens! ommoOku wim 0TBeT 0TCyTcTBYeT — () 6aIUIoB.

5-if Tun. 3amaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIIAJAET C STAJIOHHBIM 110 CONEPKAHUIO U IIOJIHOTE.
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IIpaBUIBHEIN OTBET 3a 3a/1aHUE OIICHUBAETCS B 3 Oaia.
Eciu pomymieHa onHa ommoOKa\HETOYHOCTH\OTBET MPABUIIbHBIH, HO HE MOJHBINA — 1 Gasut.
Ecmu momymieno 6osee 1 onmmOKu\oTBET HENMPABUIBHBIA\OTBET OTCYTCTBYET — 0 OANIOB.

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

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaromnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHue COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I103HAHMs, HOBEHIINX
JOCTHKEHUIN HaydyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ NpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaia;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEJIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEMNOJIaBaTeIeM;

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

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJYy4YEHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiine rofpl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuail (BBIACNATH IJIaBHBIE MBICIU U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKycCUMl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIHITIIHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIIMOHHOTO MaTepHraa:

JIEeKUMOHHBI ~ MaTepual JIEMOHCTPUPYETCS C HNPUMEHEHHEM MYJIbTUMEAMMHBIX
WHCTPYMEHTOB JUIS TIOKa3a CIAaiJoB M AaHUMalWW, CTPYKTypa JIEKIIMOHHOIO Marepuaia
IpernoJiaeTcs coryiacHo Tabnuue 4.

11.2. Meroauueckue ykazaHusi AJis OOy4aroIMXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor
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B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUHUCS MODKEH YIUIYOUTh U
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON OO0YyYaroIerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHBIM IUIAHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTajln3alls TEOPETUUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKIUSX;

— TOoJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyoBaHreM U mpudopamu.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadoT

JlaGopaTopHas padora Nel
Pacuer cxeMbl ynpaBJjieHHsI T€HEPATOPOM IOCTOSTHHOTO TOKA

Henb 3agaHus - CHPOEKTUPOBATH IPOCTYHD CXEMY aBTOMATUYECKOIO PpErylupOBaHUs
HAIPsDKEHUS TIEHEpaTopa IOCTOSHHOIO TOKAa HAa OCHOBE YIOJIBHOIO pPETyNATOpa M peie
o0paTHOro Toka. BeimonaHuTe pacy€rhl 1711 perynpoBKU BBIXOJHOTO HANPSKEHUS TeHepaTopa U
NOMMETE MPUHLIUIIBI paOOTHI CUCTEMBI IPU U3MEHEHUH HArpy3KHU.

OcHosHble 3a7aun i1 JIP npeacraBieHbl HUXeE.

1. M3yuuts nmpuHuun paOoThl reHepaTropa MOCTOSHHOIO TOKA C HapayjiebHOW OOMOTKOM
(wryHTHpYIOIIEH) U YroJbHOTO perynsaropa. [IoHATh, Kak U3MEHEHUE TOKa BO30YXACHUS
4yepe3 yroJIbHBIN peocTaT BIMAET Ha BEIXOJAHOE HANPSHKEHUE TEHEPATopa.

2. HapucoBarh cXeMy CHCTEMBI aBTOMAaTHYECKOTO PEryJMpOBaHUS HAIPSDKEHUS, KOTOpas
JIOJDKHA BKIJIIOYATh T'€HEPATOp, MapaulebHYI0 OOMOTKY (LIYHTHPYIOILYIO), YTOJbHBIH
peocTar, Harpy3Ky | peie 0OpaTHOTO TOKa.

3. BbINOAHUTE pacy€Thl AJIs PEryIUPOBKH HANPSKEHUs TeHepaTopa:

o paccuuTaTh TOK BO30YXKAEHUS U Ha4aJIbHOE CONPOTUBIIEHHE YrOJIBHOIO PEOCTaTa.
o paccuuTaTh, KaK M3MEHIETCS CONPOTHUBIEHHUE peocTaTa IpU YBEIMYEHUU WU
YMEHbILIEHUU Harpy3Ku, 4TOObI MOAIEP)KUBATh HOMUHAJIBHOE HaMpsKEHHE.

4. Omnucarb paboTy perne OOpaTHOrO TOKa, OOBSICHMB, KaK OHO 3alllMILAET FeHepaTop OT
00paTHOIO TOKA MPU CHIKEHUHU HANPSHKEHUS HUKE 3aJJaHHOTO MTOpOTra.

5. Tloctpouth rpapuk 3aBUCUMOCTH COINpPOTHBIEHUS YroJbHOIO peocTara oOT TOKa
BO30YXKICHUSI U TPOAHAIU3UPOBATH €T0.

HcxoaHblie JaHHbIE

['eHepaTop MOCTOSTHHOTO TOKA C MapauIeTbHON 0OMOTKOH (IIyHTHUPYIOIAs OOMOTKA).
HomunansHOE HanpskeHue reneparopa: 28 B.

Tok Bo30yxeHus (mepBoHadaibHO): [poss = 1,2 A

Tox Harpy3ku: lyar = 30 A

ConpoTuBieHne yroibHoro peocrara: Ryr = 0,5 Om

MeToanKa BbINOJIHECHUSA
IIar 1. OcHoBBI pad0OTHI TeHEPATOPA U YTOJbHOI'0 PEryJsiTopa
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1. I'eHepaTop MOCTOSHHOTO TOKa C MapaylIeIbHOM OOMOTKOW MMEET OOMOTKY BO30OYKICHWS,
MOAKIIOYEHHYIO IApAJUIEIBbHO SIKOPI0 M Harpyske. PerynupoBaHue BBIXOJHOTO HaIpsKEHUS
NPOUCXOMUT 3a CYET HM3MECHEHHUS TOKa BO30OYKICHHUS, KOTOPBIA VYIIPABISETCS YrOJbHBIM
pPeoCTaToM.

2. VrompHBIA peocTaT aBTOMATUYECKH MEHSET CBOE COINPOTHBIICHUE B 3aBHCUMOCTH OT
Harpy3ku. [Ipu CHIKEHHM HANpPSOKEHUs TEHEpaTopa COMPOTUBIICHHE PEOCTaTa aBTOMATHYCCKU
YMEHBIIACTCS, YBEIMYUBAs TOK BO3OYKICHHUS, 4YTO BOCCTAHABIMBACT HAIPSDKEHHE [0
HOMHHAJIBHOI'O YPOBH:. HpI/I YBCIMYCHHUU HAIIPSKCHHA BBINIC HOPMbI pPCOCTAT YBCINMYUBACT
CBOE COIPOTHBIICHUE, CHIKASI TOK BO30YXKICHUS U CTA0MIU3UPYSI HAIIPSDKEHHE.

Hlar 2. Cxema cucreMbl aBTOMATHYECKOT0 PEryJJMPOBAHUS HANPSKEHUS
CxeMa 10JIKHA COJlepKaTh:
o T'eHeparop MOCTOSHHOIO TOKA;
o IynTHpyromyo (mapamienbHy0) 00MOTKY BO30YKICHNUS;
e VYrosbHBIN peocTaT (PeryasTop HaupsKeHUs);
e Harpysky (Hanpumep, JaMIbl WIH IPYTYIO AJIEKTPOHUKY);
o Pene oOparHOro Toka (A5 3aIUTHI T€HEpaTOpa OT 0OPATHOTO TOKA OT aKKyMYJIATOPA).

Ilar 3. PacuéTt peryiupoBaHusi HANPSIXKEHUS

3.1. Paccuwnraiite oO1iee CONpPOTUBIICHHUE LIETTU BO30YKICHUSA:
Hcnons3yiiTe HOMUHAIBHBIE TAPAMETPHI:
Ro06mr = Unom / IBo36 = 28B/1,2A = 23,330Mm.
3.2. Paccuwnraiite conpoTuBiieHHE OOMOTKH BO30YKIEHUS TeHEpaTOpa:
O6MoTKa BO3OYKIEHHS U YTOJIBHBIN PeOCTaT COeIMHEHBI MTOCIIE0BATEIBHO.
Torna:
RB036 = Ro6m1 — Ryr =23,33 Om — 0,5 Om =22,83 Om
3.3. [IpoBephTe MaieHne HAPSDKEHUS HA SJICMEHTAX IISTH BO30YKICHMS:
e Ha peocrare:
Uyr = IB036 x Ryr =1,2 A x0,50M = 0,6
e Ha obmoTKe BO30YX)ACHHUS:
UB036 = IB030 x RB030 =1,2 A x 22,83 0M =27,4
[TpoBepka (cyMMa najieHuid HapsHKEHUs JOKHA PABHITHCSI HOMUHAIBHOMY HAMPSKEHUTO
reHeparopa):
Uobm = U036 + Uyr =27,4B+ 0,6 B=28B

Hlar 4. Pacyér u3MeHeHUs] CONPOTHBJIEHHS] YroJILHOIO peocTaTa MNPH H3MEHEHHH
HATPY3KHU
[Tpumep pacyéra npu yBeTHMUSCHUH HATPY3KH:
o Ilycts Harpyska Bo3pactaeT ¢ 30A no 40A, HanpspkeHUE NMagacT HUKE HOMHUHAJIBHOTO
ypoBHS (Hanpumep, 10 25B).
e Jlnsd BOCCTAaHOBJIEHUS HOMUHAJIBHOTO HANPSKEHHUS PEOCTAT YMEHBIIAET CONPOTHBIICHHE
(ueanbHO OJIU3KO K HYIIO), YBETUYHUBAs TOK BO3OYKICHHUS:
IB036 makc = Unom /RB030 =28 B /22,83 0Om = 1,23 A
Takum 00pa3oM, YTrOJBHBIN pPEOCTaT IODKEH MMETh BO3MOXXHOCTh CHU3WUTH CONPOTHBIICHHE
NPAaKTUYECKH JI0 HYJs, 4TOOBl YBEIMYUTHh TOK BO30OYXKACHHS 0 HEOOXOIUMOIO YpPOBHS M
BEpPHYTh HalpsUKEHUE reHepaTtopa K HomuHany (28 B).

Hlar 5. Onucanue padoTsl pejie 00PaTHOIO TOKA
Pene oOpaTHOro TOKA 3alUIIIaeT TeHEPaTOp OT OOPATHOTO TOKA CO CTOPOHBI AKKYMYIIATOPA:
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o Ilpu cHMXKEHMM HAIPSDKEHMS TEHEpaTOpa HUXKE HANPSDKEHUS akKKyMYJISTOpa (HalpuMep,
HUxke 24 B), KOHTaKThI penie pa3MbIKalOTCS.

e [I'eHeparop oTKiIIOHaeTCs OT CETH, MPEJOTBpalllas €ro IMOBPEXICHHE U Ppa3psj
aKKyMYJIATOpA.

lar 6. [locTpoenue u aHaJu3 rpapuKoB
[Toctpoiite rpaduk 3aBUCUMOCTH CONPOTHBJICHHS YrOJIBHOTO peocTara OT TOKa BO30OYKICHHS
reHeparopa:
e TI0 OCH X OTJIOKHTE TOK BO30YyxaeHus [B030 (Hanpumep, ot 1,0 1o 1,3 A);
e 10 OCH Y OTJIOKHUTE conpoTuBieHue peocrata Ryr (ot 0 1o 1 Om);
e MpoaHANU3UPYHTE TpaduK, clienaiiTe BHIBOABI O IMANa30He U3MEHEHUS! CONPOTUBIICHUS
peocraTa v BIUSHUU Ha CTA0MIBHOCTh HAMIPSKCHUS TeHEepaTopa.

Ilar 7. [loaroroBka oT4éTa 0 BHINOJHEHHOI padoTe:
OTY€T NOKEH BKIIIOYATh:

e KpPAaTKYIO TEOPHUIO PAOOTHI CXEMHI,

e DJIEKTPUYECKYIO IPUHLMIHAIBHYIO CXEMY,

e MOAPOOHBIE PACUETHI C TIOSICHCHHUSIMH;

e omucaHue paboThI pelie 00pPaTHOTO TOKa,

e IOCTPOCHHBIN TpavK U €ro aHAIIN3;

e BBIBOJBI IO pe3yJbTaTaM paboThI.

JlaGopaTopHas padora Ne2

Pacuér napamerpoB 6aTapeun B 60pTOBOIi KabeIbHOM CeTH
Jns OGecnmnoTtHoro nerarenbHoro ammapara (BJIA) TpeGyercs akkymynaropHas Oatapes,
criocoOHasi O0ECTeYHTh MUTAaHHE OCHOBHBIX CHCTEM B TEUYEHHE OIPENeIEHHOTO BpPEMEHH.
HeoOxonumo BeIOpaTh MOAXOMSAIIYI0 KOH(MUTypaluio 0aTaped Ha OCHOBE MOCJEI0BATENLHOTO,
NapajuIeIbHOTO UM KOMOMHUPOBAHHOTO COEAMHEHUS aKKyMYJISITOPOB.
Hcxoanbie naHHbIC:
Hanpspxenue ogHoro akkymyssitopa: 12 B.
EMKoCTB 0/1HOTO akkymysisitopa: 25 A-d.
Tpebyemblie mapameTpsl 17151 60pToBOit cucteMbl BJIA:
Pabouee Hanpspkenue: 48 B.
3anac snepruu (€MKocTh): 200 A-u.
Cpennuii Tok Harpyskm: 20 A.

JIonOTHUTENBHO NPUHATH JJ1s pacu€ToB (IpUMEpPHBIE JaHHBIE, €CIH HE YKa3aHO MHOE):
e Macca ogHoro akkymyssitopa: 4 Kr
o BHyrtpennee conpoTuBiieHHe 0HOr0 akkymyssitopa: 0,02 Om

3amaun

1) OmnpenenuTs ONTUMAIBHBI THUI COEIMHEHUS AaKKyMYJISTOpPOB (IOCTEI0BaTENbHOE,
napauiebHOe WK KOMOMHUPOBAHHOE) /ISl TOCTHIKEHUS 33JaHHBIX XapaKTEPUCTHK.

2) PaccuuTaTh KOJMYECTBO AaKKyMYJSTOPOB M CXEMY HX COEIMHEHHS, 4YTOObI JOCTUYh
HEOOXO/IMMBIX MTapaMeTPOB HAMPSHKEHUS U EMKOCTH.

3) PaccuurtaTh HTOrOBbIE MapaMmeTpbl OaTtaped W MOATBEPAWUTh, YTO OHHM COOTBETCTBYIOT
TpeboBanusiM bJIA.

4) HapucoBaTh cxeMy COEIMHEHHUS aKKyMYJSTOPOB (C yKa3aHHEM KOJMYECTBa 3JIEMEHTOB B
NIOCJIEA0BATENbHBIX U NTAPAJUIEIBHBIX BETBAX ).
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5) Beiopare AKB. YOGemutech, uto BbIOpaHHas Oartapesi crocoOHa paboTaTh B YCIOBHUSX,
COOTBETCTBYIOIIUX TpeOoBaHUsAM BJIA.

6) Ha ocHOBe BBIOpaHHBIX aKKyMYJSITOPOB paccuuTaiiTe HeOOXOAMMBIE MapaMeTpbl OaTapeu U
HNOJATBEPANTE UX COOTBETCTBHE TPEOYEMBIM XapaKTEPUCTUKAM:

- Yuer camopaspsa uyepe3 180 cyTok xpaHeHUst

- OnpenieneHue yaeabHON eMKOCTH

- Pacuy€r BHyTpEeHHEr0 CONMPOTUBIICHUS

- OnpenieneHue najaeHus HanpsyKeHUs

MeToauka BbINOJTHEHUSI
Hlar 1: OnpeaesieHne ONTUMAJIbHOIO THIIA COEIUHEHUSI AKKYMYJISAATOPOB
e Ormnpenenure, Kakoe  CcoOeIMHEHUE  (IIOCIENOBAaTENbHOE,  NApAJJIEIbHOE  WIH
KOMOMHHMPOBAHHOE) IMO3BOJIUT JIOCTHYb 33JaHHBIX XapaKTEPUCTUK (HAMpPSHKCHUE WU
E€MKOCTb).
o [IlosicHuTe BBIOOpP: MOCIENOBATENILHOE COEAMHEHHWE — JJIsl YBEJIWYCHMsS HaIpPsDKCHUS,
HapaJuIeJIbHOE — JJIs YBEJIUYECHUS EMKOCTH.
e KomOunamusi mocienoBaTeIbHOr0 UM MApajuIeIbHOTO  COCOUHEHUH  MO3BOJISIET
OJIHOBPEMEHHO JIOCTHYb HEOOXOUMON EMKOCTH U HAIIPSKEHUS.

Hlar 2: PacuéTt Koiu4yecTBa aKKYMYJISITOPOB
2.1. IlocaenoBarTeabHOE COeIUHEHHE:

e PaccumTaiiTe KOJTUYECTBO aKKyMYJISTOPOB, HEOOXOIUMBIX ISl JOCTHXKEHUS HATIPSHKCHUS

48 B:

2.2. [TapaanejbHOE COeTUHEHHE:

e PaccuuTaliTe KOIMUECTBO MapalIeIbHBIX BETBEU M1 JOCTUXKEeHHS EMKocTH 200 A -u:
IlocnenoBaTenbHOE cOeIMHEHHE IJISA JOCTHKEHUS] pad0overo HanpsKeHs:
Tpebyemoe nanpsixenue: Urpe6=48 B
Hanpsokenue onHoro akkymynstopa: Uak6=12 B
PaccuntaeM 4uCIIO aKKyMYJIATOPOB, COSAMHEHHBIX MOCISIOBATEIBHO (Niocn):

Nnocn = Utpe6/Uakkym =48 B/12 B =4
IIpu nmocnenoBaTeIbHOM COEIMHEHNH EMKOCTD LIENMU OCTAETCA paBHOM EMKOCTH OJIHOT'O
akkymysaropa (25 A-u).
s nonydenus Heodxoaumoit EMkoctu 200 A -4 akKyMyJISATOPBI COSAUHSIOTCS B TTapaslieIbHbIe
BETBH.
PaccuntaeM 4ncIio mapasieabHbIX BETBEH (Nuap):
Nuap = QTpe6/Qaxkym = 200 A-4 /25 A-u =8

[Tonmyuaetcs cxema, cocrosimias U3 8 mapajiebHbIX BeTBeH, KaXaas U3 KOTOPBIX COJEPKUT 4
MOCJICI0BATEILHO COeIHHEHHBIX aKKYMYJIATOpA.
Uroro notpebyercs:

NoOUI = Nap X Nuocr =8%4=32 akKyMmysaTOpa

Iar 3: UTorosbie mapameTpsbl 0aTapeu.

1. OOmee KOIMYECTBO AaKKyMYISTOPOB B Oarapee: AN KaXIOW MapaUieNbHON BETBU
Tpebyercs 4 akKymyJsTopa, a Bcero Takux BeTBed 8. [losTomy obrmiee KOIHMYECTBO
AKKyMYJISITOPOB:

Nosm = Nnocn X Nmapann = 4X8 = 32
2. UroroBas €éMKOCTh OaTapeu MpH MapajijieIbHOM COSMHEHUH BETBEH:
Qo6m = Qozmoro akkymysropa < Nmapasn =25 Aux8 =200 Au
3. HrtoroBoe HampshkeHHE OaTaper MpH MOCIe0BaTeIbHOM COSIMHEHUN aKKyMYISTOPOB:
Uo6m = Uozmoro AKKyMyJIsiTopa X Nnocn = 12Bx4=48 B
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Takum oOpa3om, coOpanHas 6aTapest OyJeT uMeTh TpeObyeMble mapaMeTphl: HanpsikeHue 48 B u
émkocTh 200 A-u.

s oGecrieuenus nutanus 6opToBoi kabenbHOM ceTu BJIA ¢ 3amannpiMu mapameTtpamu (48 B u
200 A-u) HeoOxomuMo cobOpaTh Oartapero u3 32 aKKyMyJIATOPOB, COCIMHEHHBIX B &
napajuleIbHBIX BETBEH M0 4 aKKyMYJISTOpa B KaXK/10i BETBH, COETMHEHHBIX MOCIIEA0BATEIbHO.

lar 4. HapucyiiTe 3JIeKTPHYECKYI0 CXeMY COeIMHEHHUSI AKKYMYJISITOPOB
Ha cxeme 0003HaubTe:
e KonuuecTBo akkyMyJsSTOpOB B IIOCIIEI0BATEIbHON BETBU (4 IIT.).
o KonuuectBo napamienbHbIX BETBEH (8 BETBEM).
e (O0603HaybTe HaNPsDKEHHUE Kakaoi BeTBH (48 B) u utoroByro émkocts (200 A-4).

Ilar S: Jlng mnpoBeacHUs AaJbHEWIIUX pacy€TOB HEOOXOJMMO HAWTH XapaKTEPUCTUKHU
AKKyMYJIATOpPa, KOTOPBI COOTBETCTBYET UCXOAHBIM AaHHBIM (12 B, 25 A-u).

Iar 6: Pacuér HeoOXO0AUMBIX MApaMeTPOB 0aTaped W MOATBEpP:KIEHHE COOTBETCTBHS
TpeOOBaAHUSM
[Tpenmonioxkum, 4uro Kod(pdUIMEHT camopa3psaa BBEIOPAHHOTO aKKyMYJSTOpPAa COCTaBIIsET
C307CyTOK = 1%.
Torna yepe3 180 cyrok éMKOCTh OaTapen YMEHBIINUTCS Ha!
C1807cyT01<: 6x1%x=6%
Teneps onpenenuM octaTouHyro EMKOCTh 6aTapeun nocie 180 cyTok XxpaHeHus:
Q2 = Qo6ur-(1— Ci80_cyrox /100)
[ToncraBuM 3HAYECHHUS:
Q2 =200 Ag-(1—(6/100)) =200 - 0,94=188Au
Takum oOpazom, yepe3 180 cyTok xpanenus (6 mecsiieB) Oatapes motepsieT 6% EMKOCTH, U €€
ocTaroyHasi EMKOCTb coCcTaBUT 188 A-4.
OnpenesieHue yaeabHoi éMKocTH (g0)
Paccunraem ynenpHyro €MKOCTh OaTapeu, KOTOpasl OTpa)kaeT COOTHOILIEHUE EMKOCTH K Macce
Garapeu.
Cuauana omnpenenum o0yt Maccy 0atapeu, mpumem, uto macca ogHoro AKb 4 kr:
Mo6m = Maxs X Nogm = 4 Krx32 =128 kr
Teneps paccuntaeM yAelbHYIO EMKOCTB:
go = Qoou/ Moo = 200/128 = 1,56A / xr

Pacuér BHyTpeHHero conpoTuBJICHUS

[TpuMeM, YTO BHYTpPEHHEE CONPOTHUBIECHHE OJHOTO aKKyMYJIATOPA (Tsnyrp) cocTaBisgeT 0,02 Om.
BuyTtpenHee conpoTuBieHHE BCeil OaTapen paccuMThIBa€TCS Ha OCHOBE IOCIIEIOBATENBHOIO U
NapaJuIeIbHOTO COENHEHNN.
[TocnenoBarenbHO COETMHEHUE YBEITMUHUBAET CONPOTUBIIEHUE, TAPAJIEIbHOE — YMEHBIIAET.
o IlocnenoBarenbHOe coeTMHEHHE (4 aKKyMYJIATOpA):
Rnocn =4 X euyrp =4 % 0,02 Om = 0,08 Om
8 TaKuX BETBEH COEIMHEHBI NTapaJIJIENIbHO:
Rutor = Rmoci /nmmap = 0,08 Om /8 = 0,01 Om

Onpenesnenue najgeHusi HAMPsI’KEHUs] HA BHYTPEHHEM CONPOTHUBJICHUH:

[TycTth cpennuit pabounii TOK Harpy3ku cucremsl — 30 A.

Toraa nageHue HanpsHKEHNUs HA BHYTPEHHEM CONIPOTUBJIEHUM OaTapeu:
Unap = [nar x R6arapen =30 A x 0,08 Om = 2,4 B
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JlabGoparopHnasi padora Ne3.

Pa3padoTka 0J10K-CXeMBbl 3JIeKTPHYECKOH CHCTEeMBI 111 MHOTOMOTOPHOI0 camMoJieTa
Heasb paGorbl: pa3paboTaTh OJIOK-CXEMY 3JIEKTPUYECKOM CHCTEMBl JUIsi MHOIOMOTOPHOIO
camoJieTa C pa3leNeHHON IIWHOW, OOBSACHUB OCHOBHBIC KOMITIOHEHTHI M TPUHIMIIBI pabOTHI
CHCTEMBI.
3aganue.

1) Cozpaiite OIOK-cXxeMy, HM300paXKalOIIYI0 OSJIEKTPUYECKYID CHCTEMY MHOTOMOTOPHOTO
camoJieTa C pa3/ieJIeHHOM MHUHOM. Paznenure O10K-cxemy Ha pas3zeibl, IPEeACTaBISIONIIE
OCHOBHbBIC KOMITOHEHTBI CUCTEMBI, TAKUE KaK I'€HEpaTOphl, IINHbI HAIPy3KH, pe3epBHbIC
VCTOYHUKU U YIPABIISAIOIINE YCTPOHCTBA.

2) JloGaBbTe B OJIOK-CXEMy JiBa OCHOBHBIX I'€HEpaTropa IEPEeMEHHOIO0 TOKa, KaXKIbIA U3
KOTOPBIX IOJKJIIOYEH K CBOEH IIMHE HAIPYy3KH.

3) Bkirounte pe3epBHBI IeHEpaToOp Kak Pe3epBHBIM MCTOYHMK SHEPrHM B CIydae OTKa3a
OJIHOTO U3 IJIaBHBIX T€HEPATOPOB.

4) VYxaxure peie TpaHcdepa, COSAUHSIONINE IeHePATOPHBIE IHHBI C IEPEXOAHOMN IIMHOM.

5) O06o03HaubTE NEPEXOHYIO IIHHY, COSTUHSIIONIYI0 TeHEPATOPHBIC [IIMHBI.

6) VYkaxuTe MIUHBI HATPY3KH, K KOTOPBIM HOKIFOUYCHBI 3JIEKTPUUCCKHE TOTPEOUTEINH.

7) Tlokaxurte, KaK TOK MOXKET MEPEXOAUTh MEXKIY Pa3IMYHBIMU IIMHAMU B CIydae OTKa3a
TeHEepaToOPOB.

8) Hdob6aBbTe yHpaBISIONIAE OJIIEMEHTHI, TAaKUE KakK IMEpeKIoYaTeiid, aBTOMATHYCCKHE
BBIKJIFOYATEIIH U Pejie, KOTOPbIe PEryIUpPYIOT U 3aIlUIIAI0T CUCTEMY.

9) VkaxuTe, KaKk CHCTEMa IEPEKIIOYAcT MUTAHUEC HAa PE3ePBHBIA T'€HEpAToOp B Cllydae
HEHCIIPaBHOCTH INIABHBIX FEHEPATOPOB.

10) Hanumute onucanue OJI0K-CXeMbI, 00BSCHISI pabOTy KaXKJ0r0 KOMIOHEHTA M PUHIIMIIBI
HEPEKITFOUYEHUS MEXKAY Pa3IMUYHbIMU UCTOUHUKAMU TUTAHUS.

11) OOBsicCHUTE TIPEHMYIICCTBA PA3JCICHHON IIUHBI U KaK OHa 00CCIICUMBACT HAJIC)KHOCTh
CHCTEMBI HJIEKTPOIIUTAHUS.

YCHemHpM pe3yabTaTOM BBIMOTHEHHS] 3aJaHUSl SBISETCS TMPEICTaBlIeHHUE OJIOK-CXEMBI
ANEKTPUYECKON CUCTEMBI JJIsI MHOTOMOTOPHOTO CamMoJieTa C Pa3/IeICHHOW IIWHOW M OMHCAaHUE
CXEeMbI, B KOTOPOM MOJAPOOHO OOBSICHEHBI KOMIIOHEHTHI, MX B3aUMOJEHCTBUE W TPHHIIMIIBI
paboTHI CUCTEMBI.

KoHTpobHBIE BONIPOCHI.

1.Kakue TIPUHIIMIIBI MIPOEKTUPOBAHHUS obecreunBaroT HaJE)KHOCTh
AJIEKTPOIHEPTETUICCKUX CUCTEM B MHOTOMOTOPHBIX CaMOJIeTax?

2. Iloyemy Ba)kHO UMETh HECKOJbKO MCTOYHHKOB MUTAHUS JAJISl 3a/IaHHBIX Harpy30K Ha
camorere?

3. KakoBo 3HaueHHe TUTaHHUS KPUTUYECKH BAKHBIX HArPy30K Yepe3 HECKOJIbKO
HHEPTeTUYECKUX IITHH?

4. KakoBa poOJb TEHEPAaTOPOB TOCTOSIHHOTO TOKa B CHCTEME JJIEKTPOMUTAHUS
JBYXMOTOPHBIX CaMOJIETOB?

5. Kakume papyrue TEeXHOJIOTMYECKHE CPEICTBA U DIIEMEHTHI 3allUThl MOTYT OBITh
BKIIIOUCHBI B DJJIEKTPUYECKHE CHUCTEMBI CaMOJICTOB I oOOecredeHuss Oe30MacHOCTH |
HaJEKHOCTU?

JlabopaTopnasi paGora Ne4.
Pacyer u aHa/IU3 XapaKTePUCTUK 3aBUCUMOT0 HHBEPTOPA
HcxoaHble JaHHDBIE:
HcTtounuk nocrosguuoro Toka: Ug = Eq B
HomuHanbHbIH TOK 1€ mepeMeHHoro Toka: lon A
VYron kommyTanuu: y (rpai)
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YToJ1 BOCCTAaHOBJICHUS YIPABJISIONIEH CIIOCOOHOCTH THPUCTOPA: Jgocer (TPaT)

[Ipenen nusmenenus: Toka nocTostHHOro Toka: 0 < lg < lgn

3aganue.

Paccuwnraiite cienyromnme XapakTepUCTHKU 3aBUCUMOTO HHBEPTOpPA!

a) Hanpspkenne nenu nocrosinaoro Toka Ugo (B).

b) HomuHanbHOE 3HAUYCHKE TOKA [IETIH IepeMeHHOTo Toka Ion (A).

¢) Yron kommyTtanuu y (Tpam).

d) Yromn, HEOOXOMUMBINA JJIi BOCCTAHOBJICHHUS YIPABISIONMIEH CIIOCOOHOCTH THUPHUCTOPA Ogocer
(rpam).

[TocTpoiiTe BHEIIHIOW XapakTepUCTUKY 3aBucuMoro uHBepropa Ud = f(ld) mpu 3amaHHBIX
3Ha4YeHUsAX yria f = f1, B = B2, f = f3, u u3menss ok Id B npegenax 0 < Ig < Ign.

[TocTpoiiTe orpaHUYUTEIBHYIO XapaKTepUCTUKY 3aBucumoro uaBepropa Ud=f(ld) npu 3HaueHwnn
Osmin = Ogocer ¥ JUISL 4-5 3aJIaHHBIX 3HAYEHUH TOKA IIETH OCTOSTHHOTO Toka lg B ipeaenax 0 < g <
lan.

[Toctpoiite 3aBUCUMOCTh KO3(PPHUIMEHTa MOIIHOCTH 3aBHUCHUMOIO HWHBEpPTOpa ) M Tpex
3aJJaHHBIX 3HAYeHUH yria f u u3Menss Tok lg B mpeaenax 0 < lq < Ign.

[Toctpoiite 3aBUCMMOCTh KO3((UlIMEeHTa MOJE3HOTO ACHCTBHS 3aBUCHMOTO MHBEPTOpA # Kak
¢ynkuumio Toka lg ams Tpex 3amaHHBIX 3HaYeHHH yria f u m3Mmensas Tok lg B mpenenax 0 < Ig <
lan.

[IpuBenem nporpamMMHbIi ko1 Python perienus 3aganus 1o napamerpam, MpeacTaBICHHBIM JUIs
BapuanTa Nel.

from scipy.signal import savgol_filter

from google.colab import files

# 3agaHHble 3HAUCHUS
ld_N=3.0

Ud2N =115

mc =3

kr =2

fc =400

xp =5.0

Rcx =1.0

AUsmp = 1.5

tq =50

B values = [30, 45, 60]

# PaccuuraTh 3HaUEHUA IJIsL BapyuaHTa 1

UdO =mc - Up2N / x

2N =1d_N/xd

v_values = [calculate_vy(Id_N, UdO0, x, kr) for _in _values]
d3_min = calculate_dsoccr(tq, fc)

# IlocTpouTh XapaKTEPUCTUKH

Id_values = np.linspace(0, Id_N, 100)

Ud_values = UdO - np.cos(np.radians(p_values[0])) + (Id_values - Rcx - x¢ - AUBnp)
limiting_Ud_values = UdO - np.cos(np.radians(_values[0])) + (Id_values - Rcx - x¢ - AUBnp)
x_values = np.cos(np.radians(p_values[0])) + (Id_values - Rex - x¢d - AUBnp) / Ud_values

# Coznanre MaccuBOB /711 Kod¢durenta momuocty U KITJ]
y_values =]
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n_values =[]

for B in B_values:
Ud_values = UdO - np.cos(np.radians(p)) - (Id_values - Rcx  x¢ - AUBmp) # 3aBUCHMOCTb
Udor Id

# IlocunTaTh MOUTHOCTH

Pd =Ud values - Id_values

P2 = (Id values - 2) - Rex - x¢ - AUBnp

# M30eraem nieneHus Ha HOJIb

P2[P2 == 0] = 1le-6 # 3ameHsieM HYJIM Ha MaJICHbKOE 3HAYEHUE

# PaccuutaTth K03()PUIHEHT MOIIHOCTH
x = np.cos(np.radians(p)) + (Id_values - Rcx - x¢ - AUBmp) / Ud_values
x> 0.998] = 0.998 # Orpannuenue ko3P puIMeHTa MOITHOCTH

# Paccunrats KIIJI
n="Pd/(Pd+ P2)
nn >0.99] =0.99 # Orpannuenue KI1/]

x_values.append(y)
n_values.append(n)

# IlocTpouth Tpaduk KodPPUIIMEHTA MOIITHOCTH
plt.figure(figsize=(12, 8))

for i, B in enumerate(pB_values):
plt.plot(ld_values, y_values[i], label=f" = {B}°")

plt.legend()

plt.title("3aBucuMocTb KO3pPHUIMEHTa MOIITHOCTH )")
plt.xlabel("Id, A")

plt.ylabel("y")

plt.grid()

plt.savefig("Power_Factor_y.svg", format="svg")
files.download(*"Power_Factor_y.svg")

# IloctpouTts rpadux KIIJ]
plt.figure(figsize=(12, 8))

for i, B in enumerate(B_values):
plt.plot(ld_values, n_values[i], label=f" = {}°")

plt.legend()

plt.title("3aBucuMocTs Ko3PPuIMEHTa [T0JIE3HOTO ASUCTBUA N'")
plt.xlabel("Id, A")

plt.ylabel("n")

plt.grid()

plt.savefig("Efficiency_n.svg", format="svg")
files.download("Efficiency_n.svg")
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# OO0beaMHUTH TPapUKU BHEITHEH W OrpaHUYUTEIHHOW XapaKTePUCTHK, a TAK)Ke 3aBUCUMOCTH
Udorld
plt.figure(figsize=(12, 8))

for i, B in enumerate(pB_values):

Ud_values = UdO - np.cos(np.radians(p)) - (Id_values - Rcx - x¢ - AUBmp) # 3aBUCHMOCTD
Udor Id

plt.plot(ld_values, Ud_values, label=f"p = {B}° (Ud vs Id)")

limiting Ud_values = UdO - np.cos(np.radians(B)) + (Id values - Rcx - x¢ - AUsmp) #
OrpaHuuuTeIbHAsS XapaKTEPUCTHKA

plt.plot(ld_values, limiting_Ud_values, label=f" = {B}° (Orpan. xapakrepuctuka xka Ud Vs
Id)", linestyle="dashed’)

plt.legend()

plt.title("Bremnsist u orpannuutensHas xapakrepuctuku, Ud vs Id")
plt.xlabel("Id, A")

plt.ylabel("Ud, B")

plt.grid()

plt.savefig("Characteristics_Ud_vs_ld.svg", format="svg")
files.download(*"Characteristics_Ud_vs_Id.svg")

# BpiBecTu pe3yabpTaThl AJis BapuaHTa |
print("Bapuant 1")
print(f"Udo0 = {Ud0:.2f} B")
print(f*12N = {12N:.2f} A™)
for i, B in enumerate(B_values):
print(f"Yron B{i + 1} = {B:.2f} rpanycos, y = {y_values[i]:.2f} rpagycos")
print(f"63_min = {&3_min:.2f} rpaxycos")

PesynbpTaTom paboThl KoJa SIBISETCS BHIBOJ MOJTYYEHHBIX PACUETHBIX JaHHBIX:

Bapuanr 1

Ud0 = 69.00 B;

2N =0.60 A;

VYron B1 =30.00 rpanycos, y = 0.00 rpaxycos;

VYron f2 =45.00 rpaxycos, y = 0.00 rpaxycos;

VYron B3 = 60.00 rpanycos, y = 0.00 rpaxycos;

03 _min = 303.10 rpamycos.

A Taxke NOCTpPOEHHE 33JaHHBIX TpaUKOB M 3aBHUCHMOCTEH: Ha pucyHke 3.1 mpencrasieH
rpaduk 3aBUCHMOCTH K03 (HUIMEHTa MOIIHOCTH UHBEepTOpa OT Toka |d u yria 3Ha4yenuit B; Ha
pucynke 3.2 - rpaduk 3aBucumoctu KIIJ] uaBepropa ot Toka Id u yria 3Hauennii yria f; 3.3 —
BHEUIHSS U OrpaHUYUTEIbHAS XapaKTePUCTUKN HHBEPTOPA.
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Puc. 3.3. BHewHsis U orpaHuYUTENbHAS XapaKTePUCTUKHU HHBEPTOPA

Crpykrypa ¥ popMa oTyera 0 JadopaTopHON padborte

Haspanue yqe6H0ro 3aBCACHUA

KA®EJIPA No
OTYET
3AILMILEH C OLIEHKOI
[IPEITIOJJABATEJIb
AOJIKHOCTD, Y4. CTCIICHD,
MOJIUCH, JTaTa UHUIAATIBI, (baMI/IJIH;I

3BaHHC

OTYET 1O IPAKTUYECKOM PABOTE

0 Kypcy:
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PABOTY BbIITIOJIHAJI
CTYIAEHT I'P. Ne

MOJIHNCH, TaTa WHUIU B, (paMuTus

Cankr-IlerepOypr 20

Coneprxanue oTyeTa:

esab padoThI:

3agauu:

Teoperuyeckue cBeieHUs

B oruere mo maGoparopHOii paboTe 00s3aT€TbHO JODKHBI OBITH YKa3aHbl TEOPETHUYECKHE
CBEJICHMsI, HEOOXOAMMBIE JJIsi BBIMONHEHUs JabopaTopHOil paboThl, B TOM 4YHCIE AaHHBIE 00
yCTaHOBKE, Ha KOTOPOH BBIMOJIHSIIACH paboTa.

Pacyerno-rpajgpuyeckas 4acrb
B Hauase yka3pIBaloTCsl HCXOAHBIE TaHHBIE, pacyeThl, TpaduuecKre MOCTPOCHHUS.
BriBoabI

Otuer no naGopaTopHO paboTe 00sA3aTeTbHO JOKEH COJEp’KaTh BBIBOJABI IO J1AOOPaTOPHOM
paboTe, B KOTOPOH JOJKHBI OTPaXKaTbcsl (PaKThl JOCTHIKEHHS LIENH.

CnHcok MCIo/Ib3yeMoii JTuTepaTyphl

Cnucok ucmonbp3yeMoit nutepatypsl odopmisiercss B cootBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubmuorpaduueckoe ommcanue. O6mue TpeOOBaHUS W MpaBHUIIA
COCTaBIICHHUSI.
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TpeboBannsa K 0hOPMIIEHHIO OTYETA

IIpaBuna ogopmienus oryera
1. O6uue TpeboBaHUS

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa W mpaBuia opopmiIeHHS OTUeT MO JlabopaTopHOoW pabore odopmisercs
JF0OBIM MEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JiucTa 6enoit Oymaru gopmara A4.

1.2.B oruere mo maboparopHoii pabore momyckaercs wuHTepBan 1.0 u 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHou cTpoku 1.0.

1.3. lIgeT mpudra 100KEH OBITH YSPHBIM.
2. Hymepanusi cTpaHull 0TYeTa

2.1. Ctpanunpl oT4eTa CjenyeT HyMepoBaTh apaOckumu mudpaMu, cOON0Aasl CKBO3HYIO
HyMEpaIIo 0 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABIISETCS B HA3Y Ka)JIOTO JINCTA
0 LIEHTPY.

2.2. TuTynBHBIHN JIMCT BKIIOYAETCS B OOIIYI0 HyMEpaluio CTpaHul otyeta. Homep crpaHuIel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIACTCA.

3. HyMepamm pa3aeioB U nmoJpasjaejioB oTuera

3.1. Pa3nensl JODKHBI UMETh MOPSIKOBBEIE HOMEpa B IpelesiaX BCEro OT4eTa, 0003HAaYeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT ObITh pa3OuTHI Ha Mofpasaensl. Hymepalius moapasienoB cOCTaBIseTCs U3
HOMEpa paszena W mojapaszfena, 0003HAYEHHOTO uepe3 TOuKy, Hampumep, «1.1.». B koHie
Ha3BaHUs Pa3/eioB U MOAPA3AEIIOB TOUKA HE CTABUTCH.

4. LanocTpanuu

4.1. nnrocTpallii  TOAMHUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PUCYHOK» 1 UMEIOT JMOO CKBO3HYIO HyMeEpallHio, TH00 HyMEpaluio B COOTBETCTBUU C
paszzenaMu oT4yeTa.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKAa3bIBAE€TCS IOCIIE
HOMEpa WUIIOCTpAllMK 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
o1HOKOHTYpHOI CAP».

4.3. ITonnucu Bcex WILTIOCTPALMK BEIPaBHUBAIOTCS MO LEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku pomxkHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO YKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeW M CaMUX TPapHKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HX
BBITMIOJTHEHHE B OJIHOM cHCTEME KOOpAHMHAT.
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6. Ta0auubI

6.1.B ortuete mno nabopaTopHOil paboTe pPEKOMEHIyeTCs CKBO3HAs  HyMepauus
tabnuu. [lomyckaercss Hymepanus TabiauIl B Ipeaenax pasjena otdeTa. B aTom ciyuae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TalOIHIIbl, pa3IeIeHHBIX TOYKOH.

6.2. TaGmuibl HyMepyroTcst apabCKUMU UPpamu.

6.3. Hymeparust TaGiui; mpou3BOIUTCS cO ciaoBoM «Tabnuia» 6e3 3Haka «Noy», Hampumep,
«Tabmuua 1».

6.5.4. Kaxxnas tabnuma J0DKHA UMETh Ha3BaHUE, KOTOPOE CJENyeT MOMeNaTh HaJ Tabmuien
ciieBa 6e3 a03allHOro OTCTYIIA B OIHY CTPOKY C €€ HOMEPOM 4epes3 THpE.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00paTOpHOU padbore

1. O6uue TpeboBaHUSs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBUJ. OTuer o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa W TpaBwia oQOpPMIICHHS OTYET MO JIabopaTOpHOU paboTe odopmisieTcs
J00BIM MIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru popmara A4.

1.2.B otuere mo maboparopHoii pabore pgomyckaercss wuHTepBan 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBAHUE I10 MIMPUHE, OTCTYN KpacHo# ctpoku 1.0.

1.3. et mpudTa 10KEH OBITH YEPHBIM.
2. Hymepanusi cTpaHui oT4era

2.1. Ctpanunpl oT4era ClEAyeT HyMepoBaTh apaOCKuMu mudpamu, coOMoaasi CKBO3HYIO
HYMEpALUIO 10 BCEMY TEKCTYy oTdera. Homep cTpaHHMIBI IPOCTaBIsETCA B HU3Y KaXKAOIO JIUCTA
IO IIEHTPY.

2.2. TuTynbHBIN JUCT BKIIOYaETCs B OOIIYI0 HyMepaltio cTpaHul oryeta. Homep crpaHuiiel Ha
TUTYJBHOM JIUCTE HE MIPOCTABIISIETCS.

3. Hymepauus pa3ziesioB 1 moapasaesioB oT4eTa

3.1. Pa3zgensl MODKHBI UMETH TMOPSKOBBIE HOMEpa B TIpe/eiax BCEro oTdeTa, 0003HaueHHBIE
apabckuMu U pamu.

3.2. Pa3nensl MoryT ObITh pa30OuUTHI Ha mojpaszaensl. Hymepanus noapasnesioB cocTaBiseTcs U3
HOMepa pasjena M Hojpasfena, 0003HaYeHHOro uepe3 TOouKy, Hampumep, «l.1.». B konue
Ha3BaHUS Pa3/ielioB U MOAPA3/ENIOB TOUKA HE CTaBUTCSL.

4. AnaocTpauun

4.1. UnnmrocTpaiiil  MOJMUCHIBAIOTCS  CHU3Y apabckumu 1mdpamu  yepe3 mpoben Tmocie
cnoBa «PHCYHOK» U UMEIOT MO0 CKBO3HYIO HYMEpAIHIO, THOO HYMEpPAIMI0 B COOTBETCTBUU C
pasjienaMu oTJera.
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4.2. Bce wumocTpanuu (pUCYHKH) JOJKHBI MMETh Ha3BaHWE, KOTOPOE YKa3bIBACTCS IOCIIE
HOMEpa WUIIOCTpallMM  4epe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
oaHOKOHTYpHOIT CAP».

4.3. Tlogmuicu BceX WILTIOCTPAIIMU BRIPABHUBAIOTCS T10 IIEHTPY CTPOKH.
5. I'paduku

5.1. I'paduku momxHbl ObITH yeTKUMH. [Ipu oopmieHnn rpadukoB HEOOXOIUMO yKa3bIBaTh
0003Ha4YeHMsI KOOPIMHATHBIX OCEH U CaMHX IrPaHKOB.

52. Ecnum rpaduku OTpaxkalOT CpaBHEHHUE JIBYX OKCIHEPUMEHTOB, PEKOMEHIYETCS HX
BBINOJIHEHHUE B OJTHON CHCTEME KOOPAMHAT.

6. Tabauubl

6.1. B otuere mo mabopaTopHOW paboTe PpPEKOMEHAYETCS CKBO3Has  HyMmeparus
tabmui. JlomyckaeTcst Hymepanusi TabiauI] B mpejaenax pasiena ordeTta. B sTom cimydae HOMep
TAOJIUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJHIIbI, pa3IeiICHHBIX TOYKOM.

6.2. TaGnuuer HymepyroTcst apabckuMu mudpamu.

6.3. Hymepauusi TabGaui mpou3BOAUTCS cO cioBoM «Tabnuia» 6e3 3Haka «Noy, Hampumep,
«Tabnua 1».

6.5.4. Kaxxmas tabnuia J0/DKHA MMETh Ha3BaHUE, KOTOPOE CIEAYeT MOMEINATh HaJl TaOJHIleh
cieBa 6e3 ab3aIHOTO OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM 4epes3 THpE.

11.3. MeToauueckue yKazaHus sl OOYHarOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIbHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM ¢dopme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSTEIBLHON paboThI, Yy 0Oydaromerocss (GopMHUpPYeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOpOe MO3BOJSET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, 00ECIICUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOJYyYUTh HAaBBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX padoT (1si 00yJarommxcst
10 3204HOU (hopMe 0OyUeHHs).

11.4. Metoauueckue yKa3zaHus JUIs OOy4aroIMXCS MO MPOXOXKICHHUIO TEKYIIETo
KOHTPOJISI YCTIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMAaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaromuXxcsi, OCYIECTBISIEMOTO B TEYEHUE CEMECTpa C IIeNbI0 OIEHUBAHHS XOIa OCBOCHHS
JUCLUTUIMHBL.

Texkymmii KOHTPOJb YCHEBAEMOCTH OOYYArOIIUXCS OCYIIECTBIISIETCS TI0 BBIOJHEHHIO

1a00paTOPHBIX PadOT U 3aLIUTE OTYETOB 0 JIAOOPATOPHBIM paboTaM.
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11.5. Metoau4eckue yka3zaHUs JJisi O0y4arolIMXcs MO MPOXOXKICHHIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOyYAIOIIUXCS  MPEAyCMaTpUBAEeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHUH, TOJNYyYEHHBIX OOYYAIOIIUMCS B IIPOIECCe
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITENILHON padOThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3aJady. DK3aMeH, Kak IMpaBUiIO, MPOBOIUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

Jns  naHHOW JUCUMIUIMHBI, COTVIACHO Yy4yeOHOMY IUIaHy, IMPOMEXKYTOUYHAas aTTecTalus
npoBoAuTCS B (popMme sk3aMeHa. DK3aMeH MPOBOJUTCS B YCTHOW (opme mo Ouieram B BHJE
MOATOTOBKHU U U3JIOKEHUS pa3BEPHYTOro OTBETa. BpeMs Ha MoAroToBKY oTBETA - 45 MUHYT.

JIuct BHECEHUS U3MEHEHUM B pa6oqy}o nporpamMmmy IUCHUILINHBL

Jlata BHeCceHUs

N Jlata u Ne
U3MEHEHUH U Tloanuce
N N . MIPOTOKOJIA
TOTIOJTHEHUHA. Copeprxkanne U3MEHEHHUH U TOTIOTHEHUN sacenamHs 3aB.
[Moamnuck BHECIIETO kadempoit
Kadenpsl
U3MCHCHUA
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