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AHHOTaAITUI

Hucuunnuaa «CucTeMbl yOpaBlIEHUS MPUBOJAMU» BXOJUT B 00pa3oBaTelIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUs — IMporpamMMmy OakaiaBpuara 1Mo HAIpPaBICHUIO MTOATOTOBKH/
cneuunansHocTH  27.03.04 «YmpaBieHHe B TEXHUYECKUMX CHUCTEMAax» HANpaBICHHOCTU
«YrpasieHue 1 HHPOpMATHKa B TEXHHUECKUX CUCTeMax». Jluciurummaa peanmsyercs: kadempoi
«Ne31».

JucturinHa HareneHa Ha pOpMUPOBAHUE Y BBIMTYCKHUKA CIIEAYIOMIUX KOMITETEHIIUMN:

YK-1 «Croco0GeH OoCyIIEeCTBISITh MOUCK, KPUTUUECKUI aHAIN3 U CHHTE3 HH(OpMAIIHH,
MPUMEHSATh CUCTEMHBIN MOAXO/ 7151 PEIICHUSI TOCTABJICHHBIX 3a7aW»

OIIK-3 «CmocobeH ucronb30BaTh (yHIaMEHTATbHBIC 3HAHUS I PEIICHHUs] 0a30BBIX
3a/la4  yIpaBJi€HUsT B TEXHMYECKUX CHUCTEMax C LEJIbl0  COBEPIICHCTBOBAHUS B
podeCCHOHAIBHON JEATETLHOCTH

OIIK-4 «Cnoco0GeH OCyHIeCTBIATh OIEHKY J(PQPEKTUBHOCTH CUCTEM YyIpaBJICHUS,
pa3paboTaHHBIX HA OCHOBE MAaTEMAaTHYECKUX METOJIOB)»

OIIK-9 «Cmoco0OeH BBIMONHITH OSKCIEPUMEHTHI IO 3aJaHHBIM METOJWKAM H
o0pabaTheiBaTh pe3yJbTaThl ¢ MPUMEHEHWEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHH W
TEXHUYECKUX CPENICTBY

ConepxaHne MHCHMIUIMHBI OXBATBIBAET KPYT BOMPOCOB, CBS3aHHBIX C CHUCTEMaMH
yIpaBieHUs] TPUBOJIOM, UX MPOECKTUPOBAHUEM U IKCILTyaTallueH.

[IpenogaBanue IUCHUILIMHBI TPEAyCMaTpUBaeT clienyionme (GopMbl OpraHu3aIuu
y4e0HOT0 mporiecca: JEKINH, Tab0paTOpHbIe padOThI, MPAKTUICCKUE 3aHSATHUS, CAMOCTOSITEIIbHAS
paboTta o0yuaromerocs, KypcoBoe MpoeKTUPOBAHHE.

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

OO0mas TpyJI0eMKOCTh OCBOCHHSI JUCHHUIUIMHBI cocTaBisieT 10 3adeTHhIx eunwmi, 360
YacoB.

S3bIK 00y4YeHUs IO TUCITUTUTNHE «PYCCKHUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Ilenu mpenopaBaHus TUCIMITIMHbI
Lenpro mpenogaBaHusi TUCHUILTUHBI SBISETCS (POPMHUPOBAHUE Y CTYJCHTOB HEOOXOIUMBIX IS
U3y4YeHHs] CBOUCTB U METO/I0B IIPOCKTHUPOBAHUS CUCTEM YIPABJICHUS IPUBOAAMHU, COCTOALINX U3
pa3HOOOpa3HBIX JJIEMEHTOB M YCTPOWCTB M 00pa3yloNmMX B COBOKYITHOCTH CIIOKHYIO
3JIEKTpOMEXaHu4ecKyto cuctemy. OOyuaromuecss TODKHBI OCBOMTH JUCLHMIUIMHY Ha YPOBHE,
MO3BOJIAIOIIEM MM OpPUEHTHUPOBATHCS B CXEMHBIX PELIEHUSX, MAaTEeMATUYECKUX MOJENX,
CBOMCTBAX W XapaKTEPUCTUKAX 3JIEKTPOIPHUBOAOB IIOCTOSHHOTO M IEPEMEHHOr0 TOK U
TUAPOTIPUBO/IOB. YPOBEHb OCBOCHHUS JUCIUIUIMHBI JIOJKEH IMO3BOJIATH CTYJIEHTaM IPOBOAWUTH
TUIIOBbIE pacyeThl OCHOBHBIX MapaMETPOB M XapaKTEPUCTHK CHCTEM YIIPABICHHsS, MPOBOIUTH
71a00paTOpHbIE MCIBITAHUS 3JIEKTPONPUBOJOB.JUCIUIUIMHA BXOJUT B COCTaB 00s3aTEIbHOU
yacTu 00pazoBaTeIbHOM MporpaMMel Beiciiero oopasosanus (nanee — OI1 BO).

1.2. JlucuuminHa BXOJAUT B COCTaB 00sA3aTeNbHOM YacTu 00pa30BaTeIbHON MPOrpamMMbl
BhIcIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb muaHUPYEMBIX pPE3yIbTATOB O0YUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYaroIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETEHIIUSMU WM UX 4YacTAMHU. KoMIeTeHIIMM U WHAMKATOPBI UX JOCTHKEHUS NPUBEICHbI B
tabnuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHIMKATOPOB MX JTOCTHKEHHUS

Kon n
Kareropus (rpymnmna) Kon v HanMeHoBaHME MHIMKATOPa
HanMEHOBaHHE
KOMIIETEHITIH IOCTHKEHHSA KOMIIETCHITNHU
KOMIIETEHIIUHA
VK-1 Criocoben
OCYIIIECTBIISTD
Yy . | YK-1.3.2 3HaTb METOUKH CUCTEMHOI'O
MOUCK, KPUTUYECKHI
MOJX0/1a Il PEUICHUS TOCTaBJICHHBIX
aHaJi3 U CUHTE3
YHuBEpCaIbHbBIE 3a7a4
uH(pOopMaIuy,
KOMIIETEHIINU VK-1.B.2 Bnagets HaBEIKAMH CUCTEMHOI'O
MPUMEHSATD

noaxonaa s pCuiCHUs IMOCTAaBJICHHBIX

CUCTEMHBIN MOIXO0
3a1a4

JUTSL peIIeHuUs
MOCTaBJICHHBIX 3a7a4

OIIK-3 Cnocoben
HCIT0JIB30BaTh
(yHIaMeHTaJIbHbIE
3HAHUSA JUISL PEIICHUS
0a30BBIX 3a1a4

yTIpaBICHNS B OIIK-3.3.1 3HaeT METOANKHU TOTyUYEHUS

ObuenpodeccuoHanbHble .
MaTeMaTH4eCKUX MOAEIeH pealbHbIX

KOMITETCHITHH TEXHUIECKUX
TEXHUYECKUX 0OBEKTOB

CHCTEMaXx C LIEJbI0

COBEPILICHCTBOBAHUS

B

pohecCHOHATLHOM

JeATEIILHOCTH

OIIK-4 Cnocoben OIIK-4.Y.1 ymeer nony4artb

OCYIIECTBIIATh XapaKTEPUCTHKH MOJEJEH peabHbIX

OLICHKY 0OBEKTOB /1JIs1 OIIEHKH () (HEKTUBHOCTH
Obmenpodeccuonanbhblie | 3¢ (HEeKTUBHOCTH paboThl CUCTEMBI YTIPABIICHHUS

KOMIICTCHIIN

CUCTEM yIpaBJICHUS,
pa3paboTaHHbBIX Ha
OCHOBE
MaTeMaTHYECKUX

OIIK-4.B.1 Bianeer HaBbIKaMH OLIEHKU

3¢ (HeKTUBHOCTH pabOThI pealbHBIX CUCTEM
yIpaBJIeHus1, pa3paboTaHHBIX HA OCHOBE
MaTeMaTHYECKUX METOJIOB




METOJI0B

OIIK-9 Cnocoben
BEITIOJIHATH
3KCHepI/IMeHTBI 110
3aJIaHHBIM
MCETOAUKAM U

o0OpabaThIBaTh
O6menpodeccronanbHbIe p OIIK-9.B.1 BnageeT HaBbIKAaMU MPOBEACHUS
pe3yabTaThI C

KOMIICTCHIIM YHUCJIICHHOTO U HATYPHOT'O 3KCIICPUMCHTA
IMPUMCHCHUEM

COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOJIOTUH U
TEXHUYECKUX
CPENICTB

2. Mecro nucuuiuinzsl B cTpykType OI1

JuctunauHa MoKkeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS
IpY U3yYEHHUH CIICAYIOUINX JTUCIUILIIH:

— «VcnosHUTENBHBIE YCTPOMCTBA CUCTEM YIIPABICHUS,

— «CAVY».

3HaHUd, TOJy4YeHHbIe NPU HU3YUYCHWU MaTepuana JaHHOW JHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHHUE, TAaK M MOTYT UCIOIb30BATHCS MPH U3YUCHUU JAPYTHX JAUCIUILIINH:

— «CHUTCTEMBI aBTOMAaTUYECKOr0 YIPABICHUS.

3. O0BeM U TPyA0EMKOCTh TUCIUTLTAHBI
JlaHHbIe 00 00IIEM OO0BEMe AMCHIMUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI 10 TUCHIHUIUINHE (M paclpeaesieHUue 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

Bun yuebHolt paboThl Bcero Tpya0EMKOCTE 110 ceMeCTpaM
Ne7 No8
1 2 3 4
Oowan mpyooemKocmbs OUCHUNTIUHDL, 10/ 360 5/ 180 5/'180
3E/ (uac)
U3 Hux uacoe npakmuyeckoil no020moeKu
AyoumopHnbie 3anamus, BCETo 4ac. 125 85 40
B TOM YHCIIE!
nexuu (J1), (gac) 44 34 10
npaktuyeckue/cemunapckue 3ansatus  (113),
17 17
(dac)
naboparopusie padotsl (JIP), (dac) 54 34 20
KypcoBoii mpoekT (pabota) (KII, KP), (dac) 10 10
9K3aMeH, (4ac) 63 36 27
Camocmoamenvnasn paboma, Bcero (4ac) 172 59 113
Buo npomesrcymounoit ammecmayuu: 3ayer, OK3.
9K3.,
mudd. 3auer, sx3zamen (3auer, dudd. 3ay, OK3.
k3. **) OK3.

*% o
[IpuMeuaHue: — kaHIUAATCKHUIN SK3aMeH

4. CopepxaHue JUCITUTUTMHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUILUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSATHH.




Paznensl, TeMBI AUCIUATIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TA0IHIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCHUIUIUHBI, HX TPYAOEMKOCTh
[IpakTuueckass TOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBITIOJHEHUU

o0yyarolyUMHUCs  ONpPENEeNEeHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprkaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSTHI MPUBEICHO B Tabiwuile 4.

Paznensl, TeMbI qUCTIUTIIIIHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Beenenne. Knaccugpukamus CYII 4
1. TunoBsle y3/1bl U CXEMBI PA30MKHYTHIX pPEJICiTHO- 6 8 12
KoHTakTHBIX CYII
2. PazomkayThIe CYII ¢ G6CKOHTAaKTHBEIMHU 6 12
npeoOpa3oBaTeIbHBIMU YCTPOUCTBAMU
3. 3amkayThIe CYII OCTOSHHOTO TOKA ¢ OOIITAM 6 9 14 12
CYMMHPYIOIIIM PETYISITOPOM
4. CYII mocTostHHOTO TOKAa C TOAYNHEHHBIM 6 4 12
pEryJInpOBaHUEM
5. 3amknyThie CYII nepeMeHHOro ToKa 6 8 11
Hroro B cemecTpe: 34 17 34 59
Cemectp 8
6. Cnepsiue 3J1eKTPOTPHUBO/IBI 10 20 113
BoinonHeHne KypcoBoro mpoekTa 10
Hroro B cemectpe: 10 20 10 113
Hroro 44 17 54 10 172

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u cogepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Brenenue. Knaccuduxarus Knaccudukanus CYII
CVYII

1. Tunossie y37b1 1 cxemsl | 1.1 O01MeE cBEIEHUS

Pa30MKHYTBIX pEJICHHO- o
1.2 TumoBsle y3JIbl CTATOPHBIX LEIEH,

o0ecreunBaroNIe MyCK aCHHXPOHHBIX U CUHXPOHHBIX
3JIEKTPOJIBUTATENEN

1.3 V371b1 pOTOpHBIX LIENENH aCHHXPOHHBIX
JJIEKTPOJIBUTATENEN

1.4. V31161 pOTOPHBIX LIETIEN CUHXPOHHBIX
AIEKTPOABUTATENEH

1.5. Y371b1 CUIOBBIX LIETIEH 2JIEKTPOABUTATEIEH
MOCTOSIHHOT'O TOKa, 00€CIIeUNBAIOIINE UX MyCK U
TOPMOYXKECHUE

1.6. TunoBbIe CXEMBI YIIPABJICHUS ACUHXPOHHBIMU
AIEKTPOJABUTATEISAMU C KOPOTKO3AMKHYTBIM POTOPOM
1.7. OCHOBHBIE IPUHLUIIBI IOCTPOEHUS] CUCTEM

KoHTAKTHBIX CYII




PEOCTATHOIO CTYNEHYATOIO MyCKa U TOPMOKEHUS
3EKTPOINPUBOJIOB

1.8. TunoBkIe y37bl U CXEMBI PEOCTATHOTO
CTYNEHYATOI0 MyCKa U TOPMOXKEHUS
AIIEKTPOJBUTATENCH, paboTaloIIKe M0 MPUHIIHUITY
BPEMEHU

1.9. V31bI mycka U TOPMOKEHUS PIEKTPOJBUTATEIIEH,
paboTaroniye 1o NpUHIUIY CKOPOCTH

1.10. Y371bI mycka U TOPMOKEHUS ANEKTPOABUTATENIEH,
paboTaroIre Mo NPUHIUITY TOKa

2. PazomknyTthie CYII ¢
O0ECKOHTAaKTHBIMH
npeoOpa3oBaTeIbHBIMU
YCTpPOMCTBAMU

2.1. Obwmue cBeneHus
2.2. OCHOBHBIE BapUaAHTHI PETYIUPYEMBIX
3IEKTPOINPUBOOB NEPEMEHHOTO U MMOCTOSIHHOTO TOKa

3. 3amkHyThHIE CYII
MOCTOSIHHOTO TOKa C
00LIMM CYMMUPYIOLIUM
PETYIATOPOM

3.1. OOuue cBeneHus

3.2. Cuctema cTabuau3aiuy yriioBOi CKOPOCTH €
HECKOJBKUMH OOPATHBIMU CBSI3IMU U OOIIIUM
PEryJIITOPOM, €€ CBOMCTBA B CTATUCTHKE

3.3. Cucrema »JIeKTpONpUBOA C 0OPATHBIMU CBA3SIMU
0 YTJI0OBOM CKOPOCTH U IO TOKY C OTCEUKOM, ee
CBOWCTBA B CTATHKE

3.4. Ilepexonnblie U ycraHoBusIuecs pexumbl CYII ¢
00OpaTHBIMHU CBSI3SIMU IO YTJIOBOM CKOPOCTH U TOKY
3.5. 3amknyTas CYII noCTOSIHHOTO TOKa CO
cTrabunu3alueir MOMEeHTa

4. CVYII 0oCTOSIHHOTO TOKA
C MOIYMHEHHBIM
peryJIHpOBaHHEM

4.1. O0ume cBeneHus

4.2. MaremaTtuyeckasi Moenb AByXKOHTypHOoU CYII
C OJAYMHEHHBIM PETYJIUPOBAHUEM

4.3. OnTumanbHble HACTPOIKH PETYIISITOPOB

4.4. CVYII ¢ nByX30HHBIM PETrYJUPOBAHUEM CKOPOCTH
4.5. CxeMHas peanu3auus OCHOBHBIX BapuaHToB CYII
IOCTOSIHHOT'O TOKa

5. 3amknHyTBIE CYII
IIEPEMEHHOT0 TOKa

5.1. O6mue cBeneHus

5.2. CucteMa peryIMpoBaHUs YTIOBOKH CKOPOCTH
ACHHXPOHHOTO 3JICKTPOIPUBO/Aa H3MEHEHHEM
HaTPsDKEHUS TTUTaHUS

5.3. CucreMa ynpaBieHHs] aCHHXPOHHBIM
AIIEKTPOJIBUTATENIEM C UMITYJILCHBIM PETyJINPOBAaHUEM
COTIPOTHUBJICHUSI B POTOPHOM 11ETH

5.4. CVYII ¢ anekTpoMarHuTHOM My(PTON CKOJIBKEHUS
5.5. CVYII nepeMeHHOro TOKa ¢ YaCTOTHBIM
PETYIMPOBAHUEM CKOPOCTH




5.6. Bapuantel CYII nepeMeHHOro TOKa ¢ 4aCTOTHBIM
peryJMpoBaHUEM

5.7. Cuctembl BeKTOpHOTO yripasiieHust A/l ¢
KOPOTKO3aMKHYTBHIM POTOPOM

5.8. CVYII ¢ acHHXpOHHBIMM KacKaJaaMu

5.9. CucTtemMbl aBTOMAaTHYECKOTO YIIPABJICHHUS
CUHXPOHHBIX 3JIEKTPOIPUBOJOB

5.10 Cucrema ynpaBiaeHuUs 3JIEKTPOIPUBOJIOM C
BEHTWJIbHBIM JIBUTATEIIEM

6. Cnenaniue
AIEKTPONIPUBOIBI

6.1. OOwmue cBeneHus. DKCTPEMAIbHbIE CUCTEMBI
6.2. [Ipumepbl TPOCTEUIINX CIIEASIIUX
3IEKTPOIPUBOIOB

6.3. AHanu3 CBOMCTB CIEAIINX MIEKTPOIIPUBOAOB B
CTaTUKE U MEPEXOIHBIX PEKUMAX

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

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Temsbl npaktrdeckux | @opMbl IpakTHUYECKUX | TpPyAOEMKOCTb, |IPAKTHYECKOM [pasjaesia
/11 3aHSATUN 3aHSATUN (dac) MMOATOTOBKH, | JTUCITHII
(uac) JIUHBI
Cemectp 7
1 | Pacuer Pacuerno- 3 3
JTUHAMHAYECKHUX rpadudeckas padora
CBOMCTB ABHTATEIIA
ITOCTOSTHHOTO TOKa
HE3aBHCUMOIO
BO3OYXICHUS
2 | Pacuer Pacuerno- 3 3
JTUHAMHYCCKHX rpaduueckas pabota
CBOWCTB JBHUTATEIIS
ITOCTOSIHHOT'O TOKA
napaieTIbHOTO
BO30YKICHUS
3 | Pacuer Pacuerno- 4 5
JTUHAMUYCCKHUX rpaduueckas pabota
CBOMCTB
ACMHXPOHHOTO
JIBUTATECIIS
4 | Pacyer PacuetHo- 4 5
TUHAMHYECKUAX rpaduueckas padbota
CUHXPOHHOTO
JIBUTATECIIS
5 Pacuer pexxumoB PacuetHo- 3 3




ITyCKa JIBUTATEJISI \ rpaduueckas pabota

Bcero

17

4.4. JlabopaTopHBIC 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh

Ne

n/n

HanmenoBanue 1a00paTopHbIX paboT

TpynoeMKocCTs,
(dac)

N3 nux
MPAKTUYECKOU
MIOATOTOBKH,
(dac)

Ne
paszzuena
JIACLIAIT

JIMHBI

Cemectp 7

HccnenoBanne TUHAMUYECKUX CBOWCTB
JIBUATATENS ITOCTOTHHOI'O TOKA HE3aBUCUMOTO
BO30YKICHUS

MonenupoBaHue JMHAMUYECKUX CBOMCTB
JBHTATEIS IOCTOSHHOTO TOKA HE3aBUCHMOTO
B030yx1eHus B cpene Simulink

HccnenoBanne TUHAMUYECKUX CBOWCTB
JBUTATEIIS] IOCTOSTHHOT'O TOKA TMapajlIeIbHOTO
BO30YKICHUS

MoaenupoBaHue TMHAMUYECKUX CBOMCTB
ABUTATCIIA ITIOCTOSHHOI'O TOKA napanneanoro
B0O30yxaeHus B cpeae Simulink

HcciaenoBanne nuHaMUYECKUX CBOUCTB
ACUHXPOHHOTI'O JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM

MoaenupoBaHue TMHAMUYECKUX CBOMCTB
ACUHXPOHHOT'O JIBUTATEJS C
KOPOTKO3aMKHYTBIM POTOPOM B Cpefie
Simulink

HccnenoBanue crioco0oB Mmycka
3NIEKTPONPUBO/IAa B PYHKIUHU TOKA, CKOPOCTH,
BpPEMEHU

HccnenoBanue 1Byx(pa3zHoro aCHHXPOHHOTO
ANEKTPONPUBOIA

MonenupoBaHue TMHAMUYICCKUX CBOHCTB
JIBUTATEINS IOCTOSTHHOI'O TOKa
TIOJICZIOBATEIILHOTO BO30YKICHUS B CpEie
Simulink

CemecTp 8

10

CucreMsl ¢ IKCTPEMAIIBHBIM PETYJIHPOBAHUEM

AN

11

Hccnenosanne nMHaAMUYECKUX CBOMCTB
MOTEHIIMOMETPUUECKOTO CIIE/ISIIETO
AJICKTPONPUBOJIA

12

HccnenoBanne 1TUHaAMUYECKHUX CBOUCTB
WHTETPUPYIOIIETO CIEASIIETO
3JIEKTPOIPUBOJIA

13

Hccnenosanne nMHaAMUYECKUX CBOMCTB
CI/IHXPOHHOFO ABUTATCIIS

14

MO,Z[CHHpOBaHI/IC JTUHAMHUYECKUX CBOMCTB




| CHHXPOHHOTO J1BUTaTeNs B cpeae Simulink

Bcero 54

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI

KypcoBoro mpoekrta: [IpoekTupoBaHHe 3JIEKTPONPHUBOIOB C 3aJaHHBIMU
MOKa3aTeNIsIMU KadeCTBa., IOCTPOCHHME MOJEJIEH CHUCTEM YIPABJICHHUS SJIEKTPONPHUBOJOM B
nakere Matlab, co3maHue KOHCTPYKTOPCKOM JOKYMEHTAIlMM Ha  CHPOCKTUPOBAHHBIN
ANEKTPONPUBOL

Iens

[IpumepHbIe TeMBbI 3a1aHNUI HAa KypCOBOW ITPOEKT NpuBeaeHbI B paznene 10 PII/I.

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buapl caMmocTosITeIbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYJO0EMKOCTh

Bun camocrositensHOI paboTh Btclzzo’ Cemectp 7, yac Cemectp 8, uac
1 2 3 4

W3ydeHue TeopeTHUECKOro MaTepraa 7 29 43
nucturuael (TO)
Kypcosoe npoektuposanue (KII, KP) 50 50
PacuetHo-rpaduueckue 3ananus (PI3)
Bremonaenue pedeparta (P)
[TonroroBka K TeKyuemMy KOHTPOJIIO
ycneBaemoctu (TKVY) 40 20 20
Homamnee 3aganue (/13)
KonTtponbabie pabotsl 3a0unukoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 20 10 10
arrectaruu (I1A)

Beero: | 172 59 113

n.a. 7-11.

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS
JUIS CAMOCTOSTENIbHONW paboThl 00yUaIOMIMXCs 110 JUCHUIUIMHE (MOIYIII0)
Y4eOHO-MeTOAUYECKHE MaTepHalibl s CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/1aHUI
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TaOauIe 8.
Tabnuua 8— [lepeueHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Tudp/
URL anpec

bubnunorpaduueckas ccpiika

Kommuectso 3xk3eMILIsIpoB B
OnoIHoTEKE

(KpOoMe 3JIEKTPOHHBIX IK3EMIUTSIPOB)

[IpoekTupoBaHue aBUAIIMOHHOTO CIIEMSIIETO
DIIEKTPONPUBO/IA MaJOW MOINHOCTH : |
DNeKTpoHHBINA pecypc] : yueOHoe mocobue /
B. C. AxomnoB, M. B. bypakos, T. T.
[Tonsixkoa ; C.-Iletep6. roc. yH-T a3poKOCM.
npuOOpOCTpoeHUs. - JIOKYMEHT BKIIIOYAeT B
ceba 1 daiin, pasmep: (4,23MB). - CII6. :




Wzn-Bo I'VAIL 2008. - 172 c.

11186 CucremMpl TOTYMHEHHOTO PETYJINPOBAHUS 18
ANIEKTPONPHUBOIOB : yueOHoe mocooue / P. T.

Mpeiinep ; Poc. roc. mpod.-nien. yH-T, Ypai.

ota. PAO, Akan. npod. o6p. - EkatepunOypr
: 'OV BIIO PITIITY, 2008. - 360 c.

7. TlepeueHb AMEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEJIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCIMILUIMHBI
MpuBeJIeH B Tadymiie 9.

Tabmuua 9 — IlepedeHb SIIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTEepHEeT»
URL anpec HaumenoBanue

8. IlepeuyeHb MHPOPMAITOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp mpoOrpaMMHOTO OOECIHEUYEHHUs, HCIIOIB3yEMOro IIPH OCYIIECTBICHUH
00pa3oBaTENLHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepeueHp UCHOIB3yEMOro MPOrpaMMHOI0 00ecrieueHus IpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0ecIeyeHHs

Ne i/t HaumenoBanmue

He npenycmotpeno

8.2. [lepeueHn UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeyeHb WCMONIB3YEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumeHnoBanmue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKast Oa3a
CoctaB MarepHalbHO-TEXHHUECKON 0a3bl, HEOOXOAMMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MPeCTaBlIeH B Taomiel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHHUECKOH 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTH Howmep aynutopun
/11 MaTepUaTbHO-TEXHUICCKOW 0a3bl (pu1 HEOOXOAMMOCTH )
JlekumonHas ay iuropus 21-07
2 | JIaGopatopusi UCTIOJIHUTEIBHBIX YCTPOUCTB CUCTEM 21-06
yIpaBiIeHUs
3 | JJaGoparopus 351eKTpOorpuBoaa 21-10

10. OueHouHble CpeACTBA [IJIs1 MPOBEACHUS TPOMEKYTOUHOM aTTECTAlMKU




10.1. CocTaB OIIEHOYHBIX CPEICTBIJS TPOBEACHHUS TMPOMEKYTOUYHOH aTTeCTalluu
o0ydJaroumxcs No AUCIMIUIMHE PpUBeIeH B Tabmuie 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB 7Sl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

By npoMexxyTOUHOM aTTecTaluu IlepeueHb OLIGHOYHBIX CPEJICTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
BrinosiHeHNE KypCcOBOro MPOEKTa DKcrepTHasi OIleHKa Ha OCHOBE TPEOOBaHHWI K
COJIEP’KaHUIO0 KYPCOBOI'O IIPOEKTA.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YpPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMHA 00y4YarolMMHCs NMPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MpuBejeHa B Tabnune 14. B TeueHne cemecTpa MOXKET HCIIOIB30BaThCA
100-6amapHas  mKajia  MOJYJIBHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpPaBHIIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS ChOPMHUPOBAHHOCTH KOMIETSHUIUH

OrieHKa KOMITETEHIINT

XapakTepucTrka c()OPMUPOBAHHBIX KOMIIETEHIIA
5-0aiuIbHAas KA P P (bop

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHHUTEILHOW JIUTEPATYPHI,
TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYUYHBIC TIOJIOKEHUS C MPAKTHUECKOM
JeSITeTTbHOCTHIO HAIIPABIICHHUS;

— yMeJI0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIeMaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
«Ga4YTCHO»

— 00y4Jaromuiicss TBEpPI0 YCBOMII POTrPaMMHBINM MaTeprall, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIECHMS;

— BJIQJICET CUCTEMOM CIEeIMAIN3UPOBAHHBIX TOHITHH.

«XOpOoLIo»
(GaYTCHO»

— 00yyJaronuics yCBOMWI TOJIBKO OCHOBHOW MPOTPaMMHBIM Matepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JIATEPATY PEI,

— JIOTMYCKaeT HeCYIIEeCTBEHHbIC OIMOKN M HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS B IMPAKTUYECKOM MPUMEHEHUU 3HAHUUN
HaImpaBJICHUS,

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHsAETCS B (OPMYITUPOBAHUHN BHIBOJIOB 1 000OIIECHNUI;

— YaCTUYHO BJaJICeT CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHITHH.

«yJIOBJIETBOPUTEIEHO
«3AYTCHO

— o0yJaromuicss HE YCBOWJI 3HAYUTECIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIOMyCKaeT  CyIIECTBCHHbIC  OMMOKKM W  HETOYHOCTH  TIPH
paccMOTpeHHH Tpo0JIeM B KOHKPETHOM HalpaBIICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJIOB M OOOOIIICHHUIA.

«HCYAOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

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




Ta6muma 15 — Boripocs! (3amaun) ais sKk3aMeHa

Kon
Ne n/mt [lepeuenp BonpocoB (3a1a4) i SK3aMeHa
WHIUKATOpa

1 THIOBBIE Y3ITBI CTATOPHBIX LIEMEH, 00SCIIEUNBAOIINE ITyCK aCHHXPOHHBIX VK-1.3.2
U CHHXPOHHBIX 3JIEKTPOJIBUTATENIEH

2 V3116l pOTOPHBIX LENEN ACUHXPOHHBIX 3JIEKTPOJIBUrATENEH VK-1.B.2

3 VY3116l pOTOPHBIX LIETIEH CUHXPOHHBIX AJIEKTPOIBUraTeNeH OIIK-3.3.1

4 V3116l CUJIOBBIX LIEMIEN 3JIEKTPOJBUTATENEH OCTOSIHHOIO TOKa, OIIK-4.Y.1
o0ecrieunBaroNye X IMyCcK ¥ TOPMOKECHHE

5 TunoBele CXeMbl YIIpaBIEHHUS ACHHXPOHHBIMU OIIK-4.B.1

6 DJIEKTPOABUIATEIISIMUA C KOPOTKO3aMKHYTBIM POTOPOM OIIK-9.B.1

7 OCHOBHBIE IPUHIUIBI TOCTPOEHUS CUCTEM PEOCTATHOTO CTYIIEHYATOrO OIIK-4.V.1
IIyCKa ¥ TOPMOXKCHMsI SJIEKTPOIIPUBOIOB

8 TunoBsle y3/1bl U CXEMBI PEOCTATHOrO cTyneHyaToro nycka u ropmoxenus | QI1K-4.B.1
IEKTPOJABHUTaTeNeH, paboTaloImue 10 IPUHLUITY BPEMEHH

9 V3761 MyCKa ¥ TOPMOXKEHHUS dIIEKTPOABATATENEH, pabOTAOMIIE 1O OIIK-4.B.1
NIPUHLUILY CKOPOCTH

10 VY3761 MyCcKa ¥ TOPMOXKEHHUS dNIEKTPOABUTATENEH, pabOTAOMIIE 1O OIIK-9.B.1
IIPUHLMILY TOKA

11 OCHOBHBIE BapHaHTHI PETYJINPYEMBIX IEKTPOIPHUBOJIOB IEPEMEHHOTO H OIIK-4.Y.1
IIOCTOSIHHOT'O TOKa

12 Cucrema CTaOMIIN3AIUNH YTIOBOM CKOPOCTH C HECKOIBKUMH 00OpaTHBIMU OIIK-4.Y.1
CBSI3IMU M OOIIUM PETYJIATOPOM, €€ CBONCTBA B CTATUCTUKE

13 CucreMa 3JIeKTPONPUBOIa C 00paTHBIMHU CBsI3siMU 10 yriioBo ckopoctu | OTTK-4.V.1
10 TOKY C OTCEUKOM, €€ CBOMCTBA B CTATHKE

14 [Mepexonubie u ycranoBusmrecs pexxumbl CYII ¢ obpatabivu cBsizsimu o | QITK-4.V.1
YIJIOBOW CKOPOCTH U TOKY

15 3amknytast CYII nocrosiHHOTrO TOKA cO crabuimzanueii MomeHTa

16 MaremaTiuaeckas Moaenb qByxKoHTypHOU CVYII ¢ MOAYNHEHHBIM OIIK-4.Y.1
PEryJaupoBaHUuEM

17 OnTrManbHBIE HACTPOUKH PETYIIATOPOB OIIK-9.B.1

18 CVII ¢ nBYX30HHBIM PETYIMPOBAHUEM CKOPOCTHU OIIK-9.B.1

19 CxemHas peanm3anus OCHOBHBIX BapuaHTOB CYII mocTosHHOTO TOKA OlIIK-4.V.1

20 Cucrema peryanpoBaHus YIIIOBOH CKOPOCTH aCHHXPOHHOTO OIIK-4.Y.1
QJICKTPOINPUBOJa UBMCHCHUCM HAIIPAKCHUA NUTAHUSA

21 Cucrema ynpaBieHUs] aCHHXPOHHBIM 3JIEKTPOJABUTaTENeM C UMITYJILCHBIM OIIK-4.V.1
peryJIupoBaHUEM COIPOTHUBICHHS B POTOPHOM LenH

22 CVII ¢ 31ekTpoMarHuTHOW My(TOH CKOJIbKEHUS OIIK-4.Y .1

23 CVYII nepeMeHHOTO TOKA C YaCTOTHBIM perynupoBanneM CKOpOCTH OlIIK-4.V.1

24 Bapuantel CYII nepeMeHHOro TOKa ¢ 4aCTOTHBIM PerynupoBaHueM OIIK-4.V.1

25 Cucrembl BEKTOPHOTO ynpasieHus AJ] ¢ KopoTko3aMKHYThIM PoTopom OIIK-4.V.1

26 CVTII ¢ acHHXpOHHBIMH KacKagaMHu OIIK-9.B.1

27 CucteMbl aBTOMAaTUYECKOTO YIPaBJIeHUs: CMHXPOHHBIX DiekTpornpuBoaoB | OITK-9.B.1

28 Cucrema ympaBieHHS IEKTPOIIPUBOIOM C BEHTHIHHBIM J[BUTaTEIEM OIIK-9.B.1

29 [IpuMeps! mpocTeNIINX CIEASLINX IEKTPONPHUBO/IOB OIIK-9.B.1

30 AHanu3 CBOMCTB CIEASIINX 3JEKTPOIPUBOIOB B CTATUKE U NMEPEXOIHBIX OlIIK-4.V.1
pexumax

31 THIOBBIE Y3ITBI CTATOPHBIX LEMEH, 00SCIIEUNBAOIINE ITyCK aCHHXPOHHBIX OlIIK-4.V.1

1 CHHXPOHHBIX 3H6KTpOﬂBI/IFaTeJIeI>'I

Ta6mmia 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npeacTaBieHs! B Tadnuue 16.

Ne i/t

[Tepeuens BompocoB (3agau) Ans 3aueta / qudd. 3ayeta

Kon

WHJIUKATOpa

Y4eOHBIM IIIAaHOM HE MPEYCMOTPEHO




npecTaBiIeHbI B Tabuie 17.

[lepeyenp Tem [UIs KypCOBOTO TIPOCKTHPOBAHUS/BBIIONHEHHS KypCOBOW pabOTHI

Tabnuna 17 — IlepeueHp TeM j1si KYPCOBOTO MTPOSKTUPOBAHHMS/BBITIOJTHEHHUS! KypCOBOH paboThI

[TpumepHbIil epeyeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBITOIHEHHS

Ne i/ .
KypCOBOI pabOoThI
Ne CBenieHHs 0 HATPY3Ke
I1.I1. Haznauenue AKTHB. Cyxoro Koag. Koag. MomeHT Max Max Max
pHUBOIA CTaTHY. TpEHHs MOM. LIapHUP. HHEpLL. yroa yriaoBas | yriosas
BSI3KOTO MOMEHTa Harpys. OBOP. CK.-Th YKOpEH.
TpEeHUs

Mer | Miw Ju Km Ju Om | Qm | €m
Hwm Hwm HMmC Hw/pan kI'mM2 pax c-1 c-2
1 ITA xypc 10 2,0 - - 2,0 H/0 2,0 0,4
2 111 100 20,0 - - 40,0 1,5 1,5 0,6
3 PII BBIC - 8,0 - 40,0 20,0 1,0 1,0 0,5

4 I1C - 3,0 1,0 - 1,0 H/O 20,0 -
5 ITA xypc 20 4,0 - - 4.0 H/0 1,8 0,6
6 TI1 90 18,0 - - 38,0 1,3 1,4 0,8
7 PIT nanp - 3,0 - 20,0 30,0 0,7 0,9 0,6

8 I1C - 7,0 2,0 - 2,0 H/O 18,0 -
9 ITAP kypc 30 6,0 - - 6,0 H/0 1,6 0,8
10 11T 80 16,0 - - 36,0 1,2 1,2 1,0
11 PII s - 24.0 - 200,0 10,0 0,6 1,2 2,4

12 I1C - 10,0 3,0 - 4,0 H/O 16,0 -
13 ITA kypc 40 8,0 - - 8,0 H/0 1,4 1,2
14 11T 70 14,0 - - 34,0 1,0 1,0 1,2
15 PII BBIC - 12,0 - 50,0 10 1,2 1,5 1,0

16 I1C - 14,0 5,0 - 8,0 H/O 14,0 -
17 ITIA TaHrax 50 10,0 - - 10,0 3,0 1,2 1,6
18 11T 60 12,0 - - 30,0 0,8 0,8 1,4
19 PIT nanp - 6,0 - 30,0 40 0,9 1,0 0,4

20 I1C - 24,0 10,0 - 16,0 H/O 12,0 -
21 ITIA TaHrax 60 12,0 - - 12,0 2,5 1,0 2,0
22 11T 50 10,0 - - 26,0 1,0 0,6 1,6
23 PII s - 10,0 - 100,0 80 0,5 1,5 3,0

24 I1C - 40,0 20,0 - 32,0 H/O 10,0 -
25 TTA Tarax 70 14,0 - - 14,0 2,0 0,8 2,4
26 T1T1 40 8,0 - - 22,0 1,2 0,4 1,8
27 PII BrIC - 9,0 - 60,0 15 0,8 1,2 2,0

28 I1C - 48,0 30,0 - 64 H/O 8,0 -
29 ITIA TaHrax 80 16,0 - - 16,0 1,5 0,6 3,0

BOHpOCBI JJIA HpOBeILeHI/IH HpOMC)KYTOIIHOﬁ arrecraliiu B BHUIC TGCTI/IpOBaHI/IH

npecTaBiIeHb B Tabuie 18.

Tabnuua 18 — [IpumepHbIil mepeueHb BOIPOCOB JJIsl TECTOB

Ne i/t

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHANKATOpa

Y4eOHBIM IJTAHOM HE IPEAYCMOTPEHO

[TepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHON (OpPMBI
o0ydeHus1, peICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX padOT

He npenycmorpeno




10.4. Meronuyeckue  MaTepuasbl,  ONPEACNAIOIIME  IPOLEAYpbl  OLIEHHWBAHUSA
WHIMKATOPOB, XapaKTEpU3YIOUIMX JTambl (OPMUPOBAHUS KOMIICTECHIMH, COIEpXKATCSI B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOmUX TMOPSAAOK W TPOIEIypY
IPOBEJICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOUYHON aTTeCTaluy 00yYaroIiXCst
I'YAIL

11. Meronuveckue yKa3aHus AJisi O0YYArOIIUXCS IO OCBOCHHIO TUCIIUTUTHHBI
(Huoice npusoosimces pekomenoayuu no cCoOCmasieHuw 0aHHo2o pazoena)

11.1. Meroauueckue ykazaHus A OOy4aroIIMXCs IO OCBOEHHMIO JIEKIIMOHHOTO
Matepuana (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcCHOBHOE Ha3HAYEHME JIEKLIMOHHOTO MaTepHuaja — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOe U SICHOE WU3JIoKeHuEe ydeOHoro marepuana. HasHaueHune COBpPEMEHHOH JEKIUH B
paMKax IUCLMILIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHUH
(yHIaMEHTaNbHbIX MpPOOJEM JUCHMIUIMHBL, METOJOB HAY4YHOIO [IO3HAHHUS, HOBEHIINX
JOCTIDKEHUHM HaydHOH MbIcaM. B ydyeOHOM mporecce JIeKIus BBIIOIHIET METOJI0JOTHUECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIWHU. JIEKIUs pacKphIBAaeT MOHITUHHBIN ammapar
KOHKPETHOW o0slacTH 3HaHus, €€ mpoOsieMbl, AaeT LeJbHOe NPEACTaBICHUE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YUYaIOIMIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuTHE NOPOPECCHOHATIBHO-IENOBBIX  KayecTB, JIIOOBM K  NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIIIJIEHUS.

— TOsIBJICHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAUMOTO IS CAMOCTOSATEIIEHOW PadOTHI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OIMKaMIINe TO/IbI;

— HayuYuThCsl METOJIUYECKH oOpadaThiBaThb MaTepuan (BBIACIATH TJIaBHBIC MBICIU U
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOTO IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBI MaTepuan MOXET COINPOBOXKIATbCA JEMOHCTpalUed CIIAWI0B W
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
O0COOEHHOCTSIX MPUMEHEHUSI OTAEIBHBIX TEMATHK 10 JUCLUUIUINHE.

CrpyKkTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

OO0uue ceneHus

1.2 TumoBble y37bl CTATOPHBIX IeneHd, oOecneyuBarolue IyCK ACHHXPOHHBIX MU
CUHXPOHHBIX JIEKTpOABUTaTENeH

1.3 ¥Y371BI pOTOPHBIX II€TIEH ACHHXPOHHBIX 3JIEKTPOIBUTATEIEH

1.4. Y3161 pOTOPHBIX LIENEN CUHXPOHHBIX 3JIEKTPOJIBUraTENEH

1.5. Y371bI CHIIOBBIX LI€TIEH 3JIEKTPOABUraTese MOCTOSHHOIO TOKA, 00eCeunBaroIIre ux
MYCK U TOPMOKEHHE

1.6. TumoBble CcXeMbl yIPABICHUS ACHUHXPOHHBIMHM  3JIEKTPOJBUTATENIIMH  C
KOPOTKO3aMKHYTBIM POTOPOM

1.7. OCHOBHBIE NPUHIMIIBI MMOCTPOEHUSI CUCTEM PEOCTATHOIO CTYNEHYaTOro IycKa U
TOPMO>KEHHUS AIEKTPOIPUBOJIOB

1.8. TumoBble y3/IbI W CXEMbl PEOCTATHOI'O CTYHNEHYaTOro ITIyCKa M TOPMOXKEHHS
AIIEKTpOJIBUraTelNiel, paboTarolue no NpUHLKITY BPEMEHU

1.9. V31l mycka M TOPMOKEHMs 3JEKTpOJBUraresnel, paboTaromue Mo MNPUHLHUITY
CKOPOCTH

1.10. Y31bI mycKa U TOPMOKEHUS SIEKTPOABUTaTENEH, paboTarolHe 0 MPUHIUILY TOKA




2.1. O61ue cBeneHust
2.2. OcHOBHBIE BapUaHTBhl PETryJIUPYEMBIX AJIEKTPONPUBOAOB IEPEMEHHOIO U
HOCTOSIHHOTO TOKa

3.1. O0mue cBeaeHUs

3.2. Cucrema cTaOMIIM3AIUK YTIIOBOH CKOPOCTH C HECKOJBKHMMH OOPAaTHBIMHU CBSI3SIMH U
OOIINM PEryJIsITOpPOM, €€ CBOICTBA B CTATUCTHKE

3.3. Cucrema 37eKTpONpHUBOa C OOPATHBIMH CBS3SIMU 110 YTIIOBOM CKOPOCTH U IO TOKY C
OTCEYKOM, €€ CBOMCTBA B CTATUKE

3.4. Tlepexomubie n yctanoBuBIuecs pexxumbl CYII ¢ oOpaTHBIME CBSI3SIMU T10 YTIIOBOU
CKOpPOCTH U TOKY

3.5. 3amknuyTas CYII mocTostHHOro TOKa CO cTa0MIM3aneld MOMEHTa

4.1. OOwme cBeneHns

4.2. Marematudeckast MOJENb IByXKOHTYypHOU CVYII
C TIOJJYMHEHHBIM PEryJIMPOBAHUEM

4.3. OnTUManpHbIe HACTPONKHU PETYJIATOPOB

4.4. CVII ¢ 1ByX30HHBIM pEryJIMpOBaHUEM CKOPOCTHU
4.5. CxemHas peann3anys OCHOBHbBIX BapuaHTOB CYII
MOCTOSTHHOTO TOKa

5.1. OOurue cBeneHUs

5.2. Cucrema peryivpoBaHHs YyTJIOBOW CKOPOCTH AaCHHXPOHHOTO 3JIEKTPONPUBOIA
M3MEHEHUEM HaIPSIKEHUS TUTAHUS

5.3. Cucrema ynpaBleHUS aCHHXPOHHBIM DJJIEKTPOABUTATEIEM C HMITYJIbCHBIM
PEryJIMpOBaHUEM COIIPOTUBIIEHHS B POTOPHOM LIETIH

5.4. CVYII ¢ anexTpoMarHUTHON My TOM CKOJIBKEHHS

5.5. CYII nepeMeHHOr0 TOKa ¢ YaCTOTHBIM PETYJINPOBAHUEM CKOPOCTH

5.6. Bapuantel CYII nepeMeHHOro TOKa ¢ YaCTOTHBIM PETYJIMPOBAHUEM

5.7. CucteMbl BEKTOpHOTO yIpaBieHus AJl ¢ KOPOTKO3aMKHYTBIM pOTOPOM

5.8. CVII ¢ acMHXpOHHBIMH KacKaJaMu

5.9. CucteMbl aBTOMaTU4ECKOTO YIPABJIEHUSI CUHXPOHHBIX 2JIEKTPONPUBOIOB

5.10 CucremMa yripaBlieHUS 3JIEKTPOIPUBOJIOM C BEHTUJIbHBIM JIBUTATEIEM

6.1. O6mue cBeneHus. DKCTPEMaIbHBIE CUCTEMBI
6.2. IIpumepbl IpOCTEUIINX CIEIALUIUX STEKTPOIPHUBOIOB
6.3. AHaJIM3 CBOMCTB CIEASAIIMX JIEKTPONPUBOJOB B CTATUKE U MIEPEXOIHBIX PEXKMUMAX

Eciu memoouueckue ykazanusi no 0C80€HUIO JEKYUOHHO2O MAMepuald umeromcs 6
U30aHHOM 8ude, 8 ude INeKMponHbIX pecypcos bubnuomexu I'VAII, cucmemor LMS, xagheopot u
m.o., Heobxooumo oams Ha Hux ccoliky uau npusecmu URL adpec.

11.2. MeTtonuueckne yka3aHUs IJIs OOYYArOIIMXCS IO MPOXOKIACHHIO MPAKTHYCCKUX
3aHSITHH (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATHE SIBISETCS OJHONH W3 OCHOBHBIX (POpPM OpraHu3aiuu y4eOHOTO
mporecca, 3aKII0YaroNIasicsl B BHIOTHEHUN 00yJalOIIMMUCS MO/ PyKOBOJICTBOM TIPETIOAaBaATENs
KOMIUIEKCa YYeOHBIX 3aJaHWi C MEJNBI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Y4YEOHOM
JTUCITUTUTAHBL, TPUOOPETEHUSI YMEHUN U HABBIKOB, OITBITA TBOPUYECKOHN JAESITEITLHOCTH.



[enpro mpakTUUECKOTO 3aHATHUS JJII 00YUAIOIIEroCs SIBISIETCS MPUBUTHE 00YUYaIOIIMMCS
YMEHHH U HAaBBIKOB MPAKTUYECKOU NEATEIBHOCTH M0 U3y4aeMOU TUCIUTLINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHSITHI:

— 3aKperuieHue, yriayOJjeHue, pacHIMpeHHe W JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE TIO3HABATEIIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMHU HU3YYEHHS KOHKPETHOH YyueOHOU
JMCHMIIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICICHHS TIOJYYEHHBIX 3HAHWM ISt
BBITTOJTHCHHUS 3aIaHUM;

— ofecrniedyeHre palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHON U WHAMBHUAYAIbHON (QopMm
00y4eHwusl.

TpeGoBaHus K MPOBEACHUIO NPAKTUICCKHUX 3aHITUN

HeoOxomuMele 1t BBITOJHEHUS PAacdEeTHBIX M PacdeTHO-TpadUUecKuX 3aJaHUH
MaTepHalbl ¢ MPUMEpPaMH PacueToB U rpaduyeckrx MOCTPOCHUN H3JI0KEHBI B y4eOHOM 1OCOOHH
UcnonmaurensHbie YCTpOﬁCTBa CUCTCM AaBTOMATHUYCCKOI'O YIIPABJIICHUS IMOCTOSHHOI'O TOKa [TeKCT] .

yuebHoe nocodue / B. @. lllummmakos ; C.-Iletep6. roc. yH-T aspokocM. mpubdopoctpoenus. - CII6. : U3n-
Bo ['YAII, 2008. - 79 ¢

11.3. Meronuyeckue yka3zaHUs A OOyYarOIIMXCS IO BBINOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompeHro yuebHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 1a00paTOpHBIX pPAa0OT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUYECKHUE HABBIKH, OBJAJETh COBPEMEHHON METOIUKOM M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBHH C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKOW OOYYaromerocs.
BrinonHenue 1abopaTOpHBIX PabOT COCTOUT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUs JUCLUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHre CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TI[pHOOpETeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUILINHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JAETalM3alus TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEeKIMSX;

— MoJydyeHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCLUILINHE,

— §OpuoOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOM  paboThl ¢ J1aOOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

IIpoBeneHne nabopaTOpPHBIX pPabOT pErIaMEHTHPYETCsl NMpaBUJIaMM OXpaHbl TpyJaa U
TEXHUKH O€30MacHOCTH, YyTBEepKIeHHBIMH pekropoM ['YAII. 3amanue Ha BBINOJHEHHUE
7a00paTOpHBIX PpaboT OmpenenseTcss MpernojaBaTelieM B COOTBETCTBUM C  HACTOSIIEH
OpOrpaMMOil IUCIMIUIMHBI M y4eOHBIM IulaHOM HampasieHus 27.03.04 (meromudeckue
yKa3aHUsl MPUBEJEHBI B DJIEKTPOHHBIX pecypcax Kadeapbl) U M3JIOKEHBI B YYEOHOM MOCOOHH
MaremaTtuaeckoe MOACITIUPOBAHUC MCIIOJTHUTCIIBHBIX I[BHI'aTeJ'Ieﬁ IIOCTOSAHHOT'O TOKa HE3aBUCUMOI'O
B030yxaeHus [Tekcr] : MmeTonuueckue ykasanus K JaboparopHoMy npaktukymy / C.-Ilerep0. roc. yH-T

aspokocM. mpubopoctpoerus ; coct. C. B. Xutkosa [u ap.] ; pen. B. @. Illummakos. - CII6. : U3a-Bo
I'YAII, 2009. - 43 c.

Crpykrypa ¥ dopMa otdyera o0 JabopaTropHoil padbore
Otuer o0 mabopaTtopHOit paboTe AOKEH COEPKaTh CIEAyIONINe 00I3aTeNIbHbIC pa3/IeIbl:
1. TurynbHbIH IHCT




Lenb BIMONTHEHMS Ta00paTOPHOI pabOTHI

[MpuHIMNMaTbHBIE WIH (PYHKIIMOHAIBHBIE CXEMBI SKCTIEPUMEHTOB
Pe3ynbpTaThl 3KCIEPUMEHTOB B BUE TaOJIUI U TpapUKOB
Teoperndeckue pacyeTs (IpH HEOOXOAUMOCTH)

BriBonbl mo mabopaTopHoit pabote

SNk

Tpeboanus k oopmieHuio oTyera o JaboparopHoit pabore

Odopmiienne otueta mo aabopaTOpHOI paboTe JOIKHO COOTBETCTBOBATh TPEOOBAHUAM
npaBmwiaM opopmieHus TeKCcToBbIX JoKyMeHToB [[OCT 7.32-2001 1 HOpMaTHBHBIM JOKYMEHTaM
['VAII (guap.ru).

11.4. Meroauueckue yKazaHus Ui OOYYAIONIMXCS MO MPOXOXKICHHIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHEHUST KYPCOBOM PaOOTHI (eciu npedycmMompeno Y4eOHbIM HIAHOM HO
OanHOU oucyuniume)

KypcoBoii mpoekT/ paboTa mpoBOIUTCS C LENbIO (POPMHUPOBAHUS y O0YUAIOIIUXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 TPOPECCUOHATBHOM IEATEITLHOCTH.

KypcoBoii mpoext/ paboTa mo3BOJISIET 00yUYaIOIMIEMYCS:

CTpyKTYypa HOSICHUTEILHOM 3aIIMCKHA KYPCOBOT'O IIPOEKTa/ pabOThI
HpOCKTHpOBaHI/Ie BKJIFOUAET B ceOs CICAYOIIHC dTallbl:

e BBIOOp M 000CHOBaHKE PYHKITMOHAIBHOU cxeMbl JI1;

e BBIOOpP U pacyeT 00sA3aTeNIbHBIX 3JIEMEHTOB U y3110B OlI;

® MaTEeMaTUYECKOE MOJIETUPOBAHUE U CUHTE3 3aKOHA yIPABIICHHUS;
pa3paboTKy MPUHIUITHATBHON JIEKTPUUECKON CXEMBI CUCTEMBI YIIPaBJICHUS

oIl

TpeboBanust k 0OPMIICHHIO MOSICHUTENLHOM 3alIMCKU KYPCOBOTO NMPOEKTa/ paboThl

Odopmiienne KypcoBoil pabOTBl JODKHO COOTBETCTBOBATh TPEOOBAHMSAM IpPAaBHIIAM
oopmiuenus TekcToBbIX HokyMeHTOB I'OCT 7.32-2001 u HopmatuBHBIM AokymeHTam ['YAII
(guap.ru).

11.5. Meroauueckue yka3aHus sl 0Oy4arOLUIMXCs M0 MPOXO0XKIAECHUIO CaMOCTOSITEIbHON
paboTsl

B Xxone BBINOJIHEHUS CaMOCTOSITEIbHON PaboThl, 0O0yUarOmUiicsl BBINOIHAET paboTy IO
3a/laHUI0 M IIPU METOJUYECKOM PYKOBOJICTBE INpENoJaBaTelisi, HO 0e3 ero HernocpeCTBEHHOIO
y4acTHsL.

it oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSTEIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpomecce BBHIMONHEHHUS] CaMOCTOSATENLHOW paboThl, y oOydaromerocs: (GopMHpyeTcs
nesnecoodpasHoe MIaHUpOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHWUH, 00ECIEYMBAET BBICOKHMN
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOydYeHHUs, IOMOraeT IOJy4YUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MertoauyeckuMM ~ MaTepuallaMH,  HaIPaBISIOIIMMU  CaMOCTOSTENIBHYIO  paboTy
00yJarOIIUXCASBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHall 1o TUCIHUILIIHHE;

— METOJIMYECKHE YKa3aHMs IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
1o 3a04HOU (hopme 0OyUeHuUs).

11.6. MeTonuueckne yKa3zaHus [Jisi OOYYAIOIIMXCS MO0 TPOXOXKIEHUIO TEKYIIETO
KOHTPOJIS YCIICBAEMOCTH.



Texymuil KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJIb KAadecTBa 3HAHUHI
00yyaroImuxcs, OCyIIECTBIAEMOr0 B TE€YEHHUE CEMECTpa C IENIbI0 OLEHUBAHMS XO/a OCBOCHHUS
JUCLUTIIINHBL.

Obsi3amenvho 0714 3aN0NHeHUs npenooasamesnem. yYKa3vl8aomcs mpeboeanus u Memoobvl
npoeeoenus meKyujeeo KOHMpPOJ YCNeeaemMocmu, d makdice KaK pe3yibmamvl meKyue2o
KOHmMpoONs ~ ycnesaemocmu — 0yOym — yuumul@amvCsi Npu  NPOBEOEHUU  NPOMEICYMOUHOU
ammecmayuu.

11.7. Meronuyeckue yka3aHus Ui OOydaroIIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTECTALINN.

[IpomexyTounass  arrectauus  OOydYalOIIMXCS  NpEAyCMaTpUBaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMa OLEHKM 3HaHWH, MOJY4YEHHbIX OOydarouMMcs B IpoLecce
U3y4YeHUs] BCeW NUCLMUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul pElIeHMs] MPAaKTUYECKUX 3ajady. DK3aMeH, KaK IpaBWJIO, MPOBOJIUTCS B
NEPUOJ HSK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLEHKOM «OTIMYHOM,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIBHOY.

— Cucrema OLEHOK IIpH IPOBEICHUM INPOMEKYTOYHOW AaTTECTAlMM OCYHIECTBIIICTCS B
cooTBeTCTBUM C TpeboBaHusMU [lonmokeHnit «O TeKylleM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOH arrectauuu cTyneHToB ['YAII, oOydaromuxcsi o mporpamMmbsl BBICIIETO
oOpa3zoBanus» U «O MOIyJIbHO-PEUTHHIOBOM CHCTEME OLIEHKHM KauyecTBa y4eOHOH paboTh
ctyneHtoB B 'Y Aly.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii




