MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: ABTOHOMHBIE IHEPreTu4eCKue CUCTEMbI. Bonopozmaﬂ "
3JIEKTPOXUMHYECCKAs JHEPreTuKka

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
MATEMATHYECKOE MOJAEJINPOBAHUE

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 59,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

1 cemectp - 0,3 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney, EnnceesB A.T.
IIpenonaBarenb [T — R1d31Db868-YeliseevAG-013824c4 A.I'. Enuceen
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens manene Tarckas VI
00pa3oBaTeIbHON IPOrPaMMBI E P — R3db6324d-Lanskyall-61410db9 N.N. Jlauckasa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

=

Bnaaeney

Kynewos H.B.

% M9l -

WaenTndukatop

Re9c42de9-KuleshovNV-bc390edf

H.B. Kynemosn




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
eap ocBOCHUsT TUCUHUILIHHBI. U3YYCHUE 3aKOHOB M 3aKOHOMEPHOCTEN COBPEMEHHBIX YMCIIEHHBIX
METOAOB, (I)OpMI/IpOBaHI/Ie HAaBBIKOB  IMOCTPOCHUA W  HNPUMCHCHHA MATCMATHYCCKUX MOI[GJIGI\/JI,
BO3HUKAIOIIMX HA IPAaKTUKE W IPOBEACHHUA PACYETOB IO TAaKUM MOJENSM, H3Y4YEHHE METOJO0B
MaTeMaTHYECKOTO  MOJEIMPOBaHUS sl oOecriedeHuss Oecriepe0oiiHOM  paOOThI, MPaBUILHOMN
JKCIUTyaTallud W pa3pabOTKU MEpOIpPHUATUH 10 COBEPIIEHCTBOBAHMIO TEXHOJIOTUM IPOM3BOJCTBA
ABTOHOMHBIX SHCPICTHYCCKUX CHCTCM, YCTAHOBOK BOI[OpOI[HOfI, 3JI€KTpOXI/IMI/I‘IeCI(0ﬁ OHCPICTUKU U HUX
JJIEMEHTOB..
3agauu AMCHMIIMHBI
- OBJIaJICHNE OCHOBAMM MATEMaTU4YECKOTO MBIIIJICHUS;
- OBJIQJICHUE OCHOBAMM MAaTEMaTU4ECKOM KYJIbTYPBI;
- 03HAKOMJIEHHE CO criocodamu (popMalIn3alui U PELIeHUs TEXHUYECKUX 3a1a4
MAaTEMAaTUYCCKMMHU MCTOJaMMU,

- O3HAKOMJICHHUE C OCHOBHBIMHU ITPUEMaAMHA O6pa6OTKI/I " IPpCACTaBJICHUA OKCIICPUMCHTAJIBHBIX
JaHHBIX METOJaMU MAaTCMAaTUICCKOTO MOACIIMPOBAHU A,
- OCBOCHHUC MCTOAOB ITPOBCACHHNA BbIYMCIIUTCIIbHBIX SKCIICPUMCHTOB C UCITI0JIb30BAHUCM
CTaHAAPTHBIX HNPOTPpaAMMHBIX CPCACTB € LCIIbIO NOJYUCHUA MATCMATHYCCKUX MOI[GJIGfI
QJICKTPOXUMHYCCKUX IMPOICCCOB U 00BEKTOB aBTOHOMHBIX OHCEPIrCTUYCCKUX CUCTEM, YCTAHOBOK
BJIGKTpOXHMH‘IeCKOﬁ OHCPIrCTUKHU U UX DJICMCHTOB,
- OCBOCHHUEC MATEMATHUYCCKUX MCTOAOB U TCXHUK IJIA MMOCICAYIOHMICTO UX HUCIIOJIb30BAHUS B
00/1aCTH TEXHOJIOT U IMPOU3BOJACTBA ABTOHOMHBIX SOHEPICTUICCKHUX CUCTEM, YCTAHOBOK
BHCKTpOXHMI/I‘IeCKOﬁ OHCPI'CTUKU U UX 3JICMCHTOB,
- OBJIaICHUC OCHOBAMU NPUHATUA U 000CHOBaHHS KOHKPCTHBIX MATCMATHYCCKUX pGIHeHI/Iﬁ npu
HOCHGI[YIOIHeﬁ HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTH B 00/1aCTH TEXHOJIOIHU IMPOU3BOJACTBA aBTOHOMHBIX
SHEPTCTUUCCKHUX CUCTEM, YCTAHOBOK BHGKTpOXI/IMI/I‘ICCKOﬁ OHCPICTUKHU U UX DJICMCHTOB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTCHIIHI |

KOI[ U HAMMCHOBAaHHEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUSA
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-3 Cnocoben k
o0ecreyeHno
OecriepeboiiHoi paboThI,
PaBUJIBHOMN SKCILTyaTalluu
U pa3paboTKe MEPONPUATHI
10 COBEPILIEHCTBOBAHHIO
TEXHOJIOTHUH MPOU3BOACTBA
aBTOHOMHBIX
OHCPICTUYCCKUX CUCTEM,
YCTaHOBOK BOJOPOJIHOM,
AIIEKTPOXUMHUYECKOU
9HEPreTUKU U UX JIEMEHTOB

N JT-3nk-3 Beimosusiet coop,
00paboTKy, aHAJIU3 U
000011IeECTBIIEHNE
OTEYECTBEHHOT'O U
MEXTyHAPOIHOTO OTIBITA B
00J1aCcTH UCClIeI0BaHU U
pa3pabOTKH aBTOHOMHBIX
HHEPreTUUYECKUX CUCTEM,
YCTaHOBOK BOJOPOJHOM,
AIIEKTPOXUMUYECKOMN
OHEPICTUKHU U UX DJICMCHTOB

3HATh:
- COBpCMCHHBLIC METO/IbI ITOCTPOCHHA
MaTeMaTHYeCKUX MOJIENe /Ui 3a/1ad,
BO3HHUKAIOOIUX HA NPAKTUKE XU YUCIICHHBIC
METO/IbI UX PELICHHsSI C TPUMEHEHUEM
HHTCIPHUPOBAHHBIX MAKETOB IIPOTpaMM:
MATHCAD, MATLAB,;

- OCHOBHBIC ITOHATHUA COBPEMCHHBIX
YHCIEHHBIX METOJIOB, UCIOJIB3YIONTUXCS
TSt pa3pabOTKH U SKCIUTyaTaIluu
ABTOHOMHBIX YHEPTETUUYECKUX CHUCTEM,
YCTaHOBOK BOJOPOJTHOM,
AIEKTPOXUMUYECKON SHEPTETUKU U HX
AJIEMEHTOB.

YMETB:
- IPUMEHATH CBOM 3HAHUS COBPEMEHHBIX

YUCJIEHHBIX METOJ/IOB K PEHIEHUIO
NPaKTUYECKHX 3a/1a4 M0 pa3paboTKe,
MOJICpHH3ALNHU, TPABUIBHON
HKCIUTyaTali 000py10BaHUs




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIICETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

AIIEKTPOXUMUYECKHUX SHEPrOYyCTAHOBOK U B
BOJIOPOJHON SHEPIETHUKE;

- TPaMOTHO U TIPO(ECCUOHATBHO CTPOUTH
MaTeMaTHYECKUE MOJETH OCHOBHBIX
MPOIIECCOB AaBTOHOMHBIX SHEPIeTUICCKUX
CHCTEM, YCTaHOBOK BOJOPOIHOM,
AIIEKTPOXMUMUYECKON SHEPTETHKH U X
AJIEMEHTOB, PACCYUTHIBATh
Oecriepe0oitHbIC PEKUMBI padOTHI,
NPaBUJIBHON KCIUTyaTalluiu, pEMOHTA U
MOJICPHU3AIIUH SHEPTETUIECKOTO,
TEIUIOTEXHIUYECKOTO 000y JOBAHUS
NPEIPUATHI SHEPTeTUIECKOT0 MPODUIISL.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOT'PAMMBI BO

JucuunimHa OTHOCUTCA K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNnbHOM MporpaMmMe
ABTOHOMHBIE JIHEPreTUYECKUE CHUCTEeMbl. BomopoaHas M 3JEKTpOXMMHYECKash JHEpreTuka (naimee —
OIIOII), nanpaenenus noarotoBku 13.04.01 TernosHepreTrka U TEMJIOTEXHUKA, YPOBEHb 00pa30BaHUS:
BhICIIee 00pa30BaHUE - MArUCTPaTypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh «XuMusD», «Dusnka», «Maremaruka» u «MHDOopMaTHKa»

- yMeTh Jlenarh pacuyeTsl XUMUYECKUX U (PU3MYECKHUX MPOLIECCOB C IPUMEHEHUEM MAaTEeMATHYECKUX
METOJ0B

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBIOJHEHUH
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 YucneHHoe 22 1 4 - 8 - - - - - 10 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
i depeHInpoBaHe. Wzyuenne maTepuana no paszaeny "UucnenHoe
HeycroitunBocTh muddepenumposanue. HeycrounBocTb
YUCIEHHOTO yrciaeHHoro auddepeHnupoBanus."”
audhepeHInpoBaHsL. MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHU Ha
11 YucneHHoe 22 4 - 8 - - - - - 10 - MIPAKTUYECKUX 3aHATUAX
i depeHIupoBaHe. Camocmoamensnoe uzyuenue
HeycroitunBocTb meopemuueckozo mamepuana: V3yuenue
YHCIICHHOTO JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
muddepeHInpoBaHHS. "YucnenHoe nuddepeHnmpoBanue.
HeycroitunBocTh UYMCAEHHOTO
nmuddepeHEpoBaHusL."
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], ctp. 1-160
2 CX0ouMOocCTb U 24 4 - 8 - - - - - 12 - Camocmoamensnoe uzyuenue
YCTOWYHBOCTD meopemuyeckozo mamepuana: zyaenue
Pa3HOCTHBIX CXEM. JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
OcHoBHas TeopeMa o "CXOIMMOCTb M YCTOWYHUBOCTh Pa3HOCTHBIX
CXOAUMOCTH cxeM. OCHOBHas TeOpeMa 0 CXOIUMOCTH
Pa3sHOCTHBIX CXEM pa3HOCTHBIX cxeM"
2.1 CX0IUMOCTh U 24 4 - 8 - - - - - 12 - Tloozomosxka K npaKkmuyuecKum 3auamuam:

YCTOMYUBOCTD
PA3HOCTHBIX CXEM.
OcHoBHast TeopeMa o
CXOJUMOCTH
PA3HOCTHBIX CXEM

W3zyuenne matepuana mno pasaeny "CxoquMocTb
U YCTOMYMBOCTh Pa3HOCTHBIX cxeM. OCHOBHas
TeopeMa 0 CXOJIMMOCTH Pa3HOCTHBIX cXeM"
IMOJrOTOBKA K BBIIOJIHEHMIO 3aJaHUi Ha
MIPAKTUIECKHUX 3aHATUAX

Iloozomoeka Kk KonmpobHOU pabome:
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W3y4yenue marepuaiioB 1o paszierny
CX0/IMMOCTb ¥ yCTOWYNBOCTH Pa3HOCTHBIX
cxeM. OCHOBHas TeOpeMa O CXOAUMOCTH
Pa3HOCTHBIX CXEM U MOJTOTOBKA K
KOHTPOJBHOI1 paboTte

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], cTp. 431-435, 453-475

3 KoncepBaTtuBHEIE 22 10 CamocmoamensHoe usyuenue
Pa3HOCTHBIE CXEMBI. meopemuueckozo mamepuana: VIzyaeane
3.1 KoncepBaTtuBHEIC 22 10 JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
Pa3HOCTHBIE CXEMBI. "KoHcepBaTHBHBIE Pa3HOCTHBIE CXEMBL."
I10020mogKa K npaKmuueckum 3auAmuam:
W3yueHnne marepuana no pasueny
"KoHcepBaTHBHBIE Pa3HOCTHBIE CXEMBL."
MOJIrOTOBKA K BBITIOJIHCHHUIO 3a/laHUi Ha
MPAaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 431-435, 453-475
4 CxeMEl ¢ He 22 10 CamocmosamensbHoe usyuenue
JMBEPTeHTHBIM meopemuyueckozo mamepuana: Vzyaenne
YpaBHEHHEM SHEPTHUH. JIOTIONTHUTEIHHOTO MaTepraa o pasaery
YcnoBust oyHOR "CxeMBbI ¢ He TUBEPIeHTHBIM YpaBHECHHEM
KOHCEpPBaTHBHOCTH, SHEPTUu. Y CIOBUS NMOJTHONW KOHCEPBATUBHOCTH,
YCTOHYHUBOCTH. ycroitunBoctu. [IpodHoe auddepeHiupoBaHme.
HpoGHoe Pemenue 3amaun beprymm u 3agaun AGens"
i depeHIupoBaHme. Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Pewenue 3anaun W3yuenue marepuana no paszaeny "Cxemsl ¢ He
Beprynnu n 3amaun JIMBEPTEHTHBIM ypaBHEHHEM SHEPTUH. Y CIIOBHA
Abens [IOJIHOIM KOHCEPBAaTUBHOCTHU, YCTOMYMUBOCTH.
4.1 CxeMmsbl ¢ He 22 10 Jpo6noe mudpdepennmpopanme. Penienue
JUBEPIreHTHBIM 3aga4un bepHynm u 3agaun Abesns" HOATrOTOBKa

YpaBHEHHEM SHEPTUH.

VcioBus moaHoOM
KOHCEPBATUBHOCTH,
YCTOMYHUBOCTH.

JpobHoe

nuddepeHnrpoBaHe.

K BBIMIOJIHEHUIO 33JJaHUI Ha MPAKTUUYECKHUX
3aHATHIX

Iloozomoeka K KOoHmpobHOU pabome:
N3ydenne matepuanoB mo pazaeny CxeMbl ¢ He
JIUBEPTEHTHBIM YPaBHEHUEM DHEPTHH. Y CIIOBUS
MOJTHOM KOHCEPBAaTUBHOCTH, YCTOMYUBOCTH.
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Pemenue 3amaun
bepnynnu u 3agaun
Aobens

Hpobuoe muddepennuponanue. Pemenne
3ajaun bepHym u 3agaun AGens u
MOJITOTOBKA K KOHTPOJILHOU paboTte
H3yuenue mamepuanoe numepamypnsix

UCMOUYHUKOB.
[1], ctp. 161-165, 191-210
[2], cTp. 386-398

3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 16 - 32 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 - 32 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Qucnennoe ougdepenyuposanue. Heyemouiuusocmo uucaenno2o ougdepenuyuposaniisi.

1.1. Yucnennoe nuddepeniupobanne. HeycToitunBocTh uncieHHoro qudepeHnnpoBaHus.

HeobxonuMele cBefeHHUsST U3 JIMHEHHOW anreOpbl: HOPMHUPOBAHHOE JIMHEHHOE MPOCTPAHCTRBO;
JUHEHHBIA OmepaTtop; HOpMa OIEpaTopa, CIEKTPaJbHBIA paguyc; OOYCIOBJIEHHOCTb MAaTpPHII.
Uucnennoe  auddepenuupoanue. HeycToiumBocTh  4MCiACHHOr0  aUQQepeHIIMPOBAHUS.
OntuManbHbId mar U ero oueHka. OIEHKAa ONTHMAJIBHOIO IIara METOJOM COKpPAILArOIIMXCS
3HAKOB..

2. Cxoo0umocmbv u yCmouyusocms pasnocmuwvix cxem. Ocrosnas meopema o CX00UMOCHU
DPA3HOCHIHbIX CXeM

2.1. CXxoauMocCTh U YCTOMYHMBOCTh Pa3HOCTHBIX cXeM. OCHOBHAsl TEOpEMa O CXOAUMOCTH
Pa3HOCTHBIX CXEM

OcHOBHbIE TIOHATHSA TEOPUU PA3HOCTHBIX cXeM. PaBHOMepHass M HepaBHOMEpHas CETKH.
[IpoctpancTBo  cerouHblXx  (QyHKIUH. HoOpMBI B HPOCTpAaHCTBE  CETOYHBIX  (DYHKIIHH.
JuddepenurpoBanue U HUHTETPUPOBAHUE B IPOCTPAHCTBE CETOUYHBIX (YHKUUH. OCHOBHBIE
dopmynbl U HepeHIHATEHOTO W MHTErPAIBHOTO HCYHCICHUS B TPOCTPAHCTBE CETOYHBIX
¢ynkuuii. HenocraTku HepaBHOMEpHBIX ceTOK. Pa3HocTHas anmpokcumanus 1uddepeHnuanbHbIX
ypaBHeHnuid. Ilonstue pasHoctHOM cxembl. [locTtaHoBka pasHocTHOM 3amaun. CXOIUMOCTH M
YCTOMYMBOCTb Pa3HOCTHBIX cxeM. OCHOBHas TeOpeMa O CXOAMMOCTH Pa3HOCTHBIX cxeM. IIpumep
IIOCTPOEHUS U UCCIIENOBAHNS PA3HOCTHOM cXeMbl 11 kpaeBoil 3anaun Llrypma-Jlnysws. Ipumep
HEYCTOWYMBON Pa3HOCTHOM CXEMBHI..

3. Koncepsamusnvie paznocmmuvie cxembi.

3.1. KoHcepBaTUBHBIE PA3HOCTHBIE CXEMBI.

KoncepBatuBHble pasHocTHble cxeMbl. llpumep A.A. Camapckoro BIMSHHUS HE
KOHCEpPBATUBHOCTU.  VIHTErpO-MHTEPNONALMOHHBIA ~ METOA  IIOCTPOCHHUS  KOHCEPBATUBHBIX
pa3HOCTHBIX cxeM. ITocTpoenne KOHCepBaTUBHOM Pa3HOCTHON Pa3HOCTHBIE CXEMBI ISl YpaBHEHUHN
C YaCTHBIMHU NpOH3BOJHBIMU. [loHsATHE mabaoHa pa3HOCTHOH cxembl. Cxema ¢ Becamu. SIBHbIE U
HEsIBHbIE Pa3HOCTHBIE CXeMbl. MOJIeNIbHBIE YpaBHEHMsI JUIsl MIPOLecCOB nepeHoca. 3agaun Komw,
KpaeBas 3ajaya JUid ypaBHEHHUs rnepeHoca. Cxema Oerymiedl BOJIHBL. YCTOHMYMBOCTH SIBHOM WU
HESBHOM pPa3HOCTHBIX cxeM. 3amaun Komm myis JUHEHHOTO MapaboJMYecKOro ypaBHEHHS C
nepeMeHHbIMH Ko duuuentamu no merony Kypanta. CnekTpanbHbI NpU3HAK yCTOWYMBOCTH
Heiimana o HayanbHbIM JaHHBIM. CoflepKaTeIbHBIN CMBICI CIIEKTPAIbHOM YCTOMUYHUBOCTH..

4. Cxembul ¢ He QUBEP2eHMHBIM YDABHEHUEM dHep2ul. Y cnoeus noaHou KOHCepeamusHoCmu,
yemouwugocmu. [pobuoe ougdepenyuposanue. Pewenue 3ad0auu bepruyinu u 3a0avu Abens

4.1. Cxemsl C He TUBEPIreHTHBIM YPAaBHEHUEM SHEPTUU. Y CIIOBUS IIOJHONW KOHCEPBATUBHOCTH,
yctoitunBoctu. pooHoe nuddepenimpobanne. Pemenue 3amaun bepuymu u 3amaun Aoenst

IToTHOCTBIO KOHCEpPBAaTHBHBIE PAa3HOCTHBIE CXEMbl. CXEMBI C HEIMBEPIEHTHBIM YpPaBHEHUEM
SHEPTUU. Y CIOBUS MOJTHONW KOHCEPBATUBHOCTH. AHAJIIN3 CEMENCTBA KOHCEPBATHUBHBIX PAa3HOCTHBIX
cxeM. [IpobHoe nuddepeniuponanue. Pemenne 3anaun bepaynnu u 3agaun AGens..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. KoncepBaruBHble pa3HOCTHBIE cXeMbl. [Ipumep A.A. CamapcKoro BIUsSHUS HE
KOHCEPBATUBHOCTH. IHTErpOo-MHTEPIOSUOHHBII METO/1 TOCTPOSHHSI KOHCEPBATUBHBIX
pa3HOCTHBIX cxeM. [locTpoeHne KoHCcepBaTUBHON Pa3HOCTHOM (24ac);



2. DneMeHTHl BapualloHHOTO aHanu3a. [Ipodnoe auddepeHnrpoBaHue U HHTETPUPOBAHHE.
3amaua bepuymun o 6paxuctoxpone. 3amaua AGenst 0 TayTOXPOHHON KpUBOM.(44ac);

3. IToTHOCTHIO KOHCEPBATUBHBIE Pa3HOCTHBIE cXeMbl. CXEMBbI C HEIUBEPTEHTHBIM
ypaBHEHHUEM PHEPIruH. Y CIOBHUS MOJIHOM KOHCEPBAaTUBHOCTU. AHAIIN3 CEMENCTBa
KOHCEPBATUBHBIX PA3HOCTHBIX CXeM.(24ac);

4. ITocTpoeHre pa3HOCTHBIX CXEM ISl HETMHEHHBIX pa3HOCTHBIX cxeM. [IpuHimn
3aMOPOXKEHHBIX K03 PurrieHToB. JInHeapu3amus u uccieI0BaHNue YCTOWIUBOCTH. (24ac);
5. IlpakTHKa UCIOIB30BAHUS CIIEKTPAIBHOIO MPU3HAKA. Y CTOHYMBOCTH KPAeBBIX YCIOBUM
K.W. babenko u .M. I'enbanga. Y cTOHYMBOCTG U IOTPEUIHOCTH pacy€éToB.(24ac);

6. YCTOMYMBOCTD IBHOM M HEABHOM Pa3HOCTHBIX cXxeM 3aaauu Ko st TMHEeHHOTro
napaboIMYecKOro YpaBHEHUs C IepeMeHHBIMU Kod(duipienTamu mo Metoxy Kypanra.
CnekTpalIbHBIN MpU3HAK yCcTOMYMBOCTH HelimaHa nmo HavanbHbIM TaHHBIM. CoaepikaTebHbIN
CMBICH CIIEKTPaJIbHONW YyCTONYMBOCTH. (24ac);

7. PaznoctHas annpokcumanus qudepeHnmnanbHbX ypaBHeHud. [ToHsTHE pa3HOCTHOM
cxeMmsbl. [TocTaHoBKa pa3HOCTHOM 3a1aun. CXOAUMOCTh U YCTOMYMBOCTh Pa3HOCTHBIX CXEM.
OcHoBHas TeopeMa 0 CXOJIMMOCTH Pa3HOCTHBIX cxeM. [Ipumep mocTpoeHus u uccuea0BaHus
Pa3HOCTHOM cxeMbl Ui KpaeBoi 3anaun LlItypma-JInysusia. [Ipumep HeycTolunBon
Pa3HOCTHOM cXeMbI.(24ac);

8. OCHOBHbIE MOHATHUS TEOPUH PA3HOCTHBIX cxeM. PaBHOMEpHas 1 HEpaBHOMEPHAsI CETKHU.
[TpocTpancTBO ceTouHbIx pyHKIMNA. HOpMBI B TPOCTpaHCTBE CETOYHBIX (QYHKITHI.
JuddepeHnrpoBanue U HHTETPUPOBAHKIE B IPOCTPAHCTBE CETOUHBIX (PyHKIMI. OCHOBHBIE
dbopmynsl quddepeHINaATBHOTO U UHTETPATbHOT'0 UCYUCIEHUS B IPOCTPAHCTBE CETOUYHBIX
¢yukuuil. Henocratku HepaBHOMEPHBIX CETOK.(24ac);

9. Yucnennoe nuddepennupoBanue. HeycToiunBoCcTh yncieHHOro nuddepeHupoBatusl.
OnTuManbHBIN TIar ¥ ero oreHka. OleHKa ONTUMAIBHOTO IIara METOJI0OM COKPAIAIOIIHNXCS
3HaKOB.(24ac);

10. 3amaumn HenmuHEHOTO TporpaMMupoBanus. MeTon Hel0TOHA, Kak THHEapU3aIus
ucXoaHOM 3amaun. Moaudukanus Metona HeioToHa ¢ 11enbio ocnabnenust TpeOoBaHus K
HavaJpHOMY Ipubmkenuto. HopmupoBka 3a1auu Kak METOJT yIyUYIIEHUs CXOIUMOCTH.
Meton npoaomkeHus o napamerpy.(24ac);

11. IIpsimbie perieHust TUHEHHBIX cucteM. Cxema Metoza uckitouenus (meron ["aycca-
Kopnana). I'pad pacnpoctpanenus ommbok. Ontumusanus meroaa ["aycca. Meton
IPOTOHKH. Y CJIOBUS YCTOMYMBOCTH METOa MPOTOHKU. MTepaliioHHbIE METO bl pEIICHUS
JTUHEHHBIX cucTeM. [IpuMephl HTepalMmoOHHBIX MPoleccoB.(44ac);

12. HeoO6xoaumbie CBeICHHS U3 JTMHEHHOM anreOpbl: HOPMUPOBAHHOE JIMHEHHOE
MIPOCTPAHCTBO; JIUHEHHBIN OllepaTop; HOpMa orepaTopa, CleKTpalbHbIM pagnyc;
00YCJIOBJIICHHOCTb MaTpHIL.(24ac);

13. Pa3HoCTHBIE CXeMBl. YpaBHEHUE C YaCTHBIMU MPOU3BOAHBIMU. [ToHsTHE 11a0I0HA
pa3zHocTHOM cxeMbl. CxeMa ¢ Becamu. SIBHbIE U HESIBHBIE PA3HOCTHBIE CXeMbl. MoJie/IbHbIE
ypaBHEHUs IS IpoLeccoB nepeHoca. 3aaaun Ko, kpaeBas 3agada Jisi ypaBHEHHS
nepeHoca. Cxema Oeryieit BoJHbL.(24ac);

14. BeneHue B 3JIeMEHTAPHYIO TEOPHUIO OTPEIIHOCTEN: HCTOUHUKHU M KJlaccuukanus
MOTPENIHOCTEN YHCIEHHOTO PEIIeHUs 3aJaul, TPUOIMKEHHBIE YKciia, a0CONIOTHAS U
YCIIOBHAS TIOTPEITHOCTH, TIOTPEUTHOCTH apu(PMETUIECKUX ONepallnii, TOTPEITHOCTh
¢byskun.(24ac).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO



3.5 Koncyabranumn

Hw

Ipynnoewle koncyremauuu no pazoeaam oucyuniunsl (I°'K)

OOcyxneHue MaTepualioB Mo Keiicam pazgena "Uucnennoe nuddepeHnupoBaHue.
HeycroitunBocth unciaennoro auddepeHupoBanus."”

OO6cyxeHrne MaTepuasnoB 1o Keiicam pasnena "CXoauMOoCTh U YCTOWYHMBOCTh PA3HOCTHBIX
cxeM. OCHOBHas TeopeMa O CXOJUMOCTH Pa3HOCTHBIX cXeM"

OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "KoHcepBaTUBHBIC Pa3HOCTHBIE CXEMBL."
OO6cyxxaenne MarepuasoB 1o kedicaM pasnena "CxeMbl ¢ He JUBEPTCHTHBIM YpaBHECHUEM
SHEPIUH. VenoBuss  MOJHOM — KOHCEPBAaTMBHOCTH,  YCTOMYHMBOCTH. HpoGHoe
muddepennmpoBanue. Pemenune 3anaun bepuynnu u 3agaun Adens"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCUUILTUAHEI (B

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3aIIaHMPOBAaHHbBIE PE3ybTaThl 00YUYEHUS 110 TUCLUIIMHE Konbl
COOTBETCTBUHM C
(B COOTBETCTBHHM C pazneisiom 1) HWHJIUKAaTOPOB n3.1)
11234
3HaTh:
OCHOBHBIE ITOHSTHS COBPEMEHHBIX YUCIIEHHBIX METO/IOB, KonrtponbHas pabora/Hucnennoe
MCTIOJB3YIOUINXCS ISl pa3paOOTKU U SKCILTyaTallud aBTOHOMHBIX V-3 + g epeHpoBanne
SHEPreTUYECKUX CUCTEM, YCTAHOBOK BOJOPOAHOM,
AIIEKTPOXMMUYECKON SHEPTETUKH U MX DJICMEHTOB
COBPEMEHHBIE METO/IbI IOCTPOEHUS MaTEMaTUYECKUX MoJienel 1is Konrpomnbnas pabora/CxoqumMocTs U
3a/1a4, BO3HUKAIOUINX HA MPAKTHKE M YHCICHHBIE METOJIB! UX PEMICHUS | T1-3mcs + YCTOMYUBOCTH PA3HOCTHBIX CXEM.
C IPUMEHEHUEM MHTErpUpOoBaHHbIX akeToB nmporpamm: MATHCAD, OcHoOBHast TeopeMa 0 CXOAUMOCTH
MATLAB. Pa3HOCTHBIX CXEM
YMersb:
IPaMOTHO U MPO(ECCHOHANBHO CTPOUTh MaTEMAaTHYECKUE MOJIENTN KonrponsHas pabora/KoHcepBaTuBHbIE
OCHOBHBIX IIPOIIECCOB aBTOHOMHBIX SHEPI€TUUECKUX CHUCTEM, Pa3sHOCTHBIE CXEMBbI
YCTaHOBOK BOJOPOJHOM, MIEKTPOXUMHUYECKON IHEPTETUKHU U UX
3JIEMEHTOB, PACCUUTHIBATh OecriepeOoiHbIe PeXUMBI paboTHI, NJ-3nk-3 +
MPaBUIHHOHN KCIUTyaTallii, PEMOHTA U MOJICPHU3AIIH
HHEPreTUYECKOr0, TEMIOTEXHUYECKOT0 000PYAOBaHUS NPEAIPUATUI
SHEPreTHYECKOro npoduis
MPUMEHSTh CBOU 3HAHUSI COBPEMEHHBIX YHUCIEHHBIX METO/IOB K KonTponbHas padota/Cxemsl ¢ He
PELIECHHIO MPaKTUYECKUX 3aa4 10 pa3padoTKe, MOJEpHU3AIHH, VT-3ic3 4 | AMBEPICHTHBIM YPaBHCHHEM SHEPIHH,
MPAaBUIILHOM KCIITyaTallud 000PYAOBaHUS SJIEKTPOXUMHUECKUX ' YCIIOBHS MOJTHON KOHCEPBATUBHOCTH
HHEPrOyCTAaHOBOK M B BOJIOPOJIHOM SHEPTETHKE
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KoncepBaruHbie pa3HocTHBIE cxeMbl (KoHTponbHas pabora)
2. CxeMbl ¢ HE IMBEPreHTHHIM YPAaBHEHHEM SHEPTUH, YCIOBUS MOJHON KOHCEPBATUBHOCTHU
(KonTponbHnas padbora)
3. CX0IMMOCTb U YCTOMYHUBOCTh Pa3HOCTHBIX cxeM. OCHOBHAsl TeOpeMa 0 CXOAUMOCTH
pasHocTHbIX cxeM (KoHTponbHas padbora)
4. Yucnennoe nuddepennuposanne (KontponbHaas padora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 32 1 CCMCCTP.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. AmMocoB, A. A. BerancnutensHbIe METOIBI 111 MHKEHEPOB : YueOHoe mocodue Jjisi BTy30B / A.
A. Amocos, 0. A. [lyounckuii, H. B. Kormuenosa . — M. : Beiciias mikona, 1994 . — 544 c. - ISBN
5-06-000625-5 ;

2. Koposun H. B., Kynemos H. B., ['onuapyk O. H., Kamsimosa B. K., Jlanckas 1. 1., MscHukoBa
H. B., Ocuna M. A., Yapuc E. {., SAmrynos H. A.- "OGmas xumust. Teopus u 3agaun”, (5-e uzs.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe obecreyeHHe:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Buneokondepenuu (Maitna, Coepmxas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JMoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas 6ubamoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/
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5. ba3za mannbIx Scopus - http://www.scopus.com
6. Kypnaa Science - https://www.sciencemag.org/

7. Dnexkrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

9. Ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA H COUMAILHOI 3a1IUThI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
connabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMereHus

Homep aynuropun,
HAaHMEHOBaHHUeE

OcHalmenue

VY4eOHble ayAUuTOpUU IS
MPOBECHUS JICKIMOHHBIX

A-409, Yuebnas
aynuTtopus kad.

napTa co CKaMbeH, CTOJI TIPEroIaBaTesis, CTYI,
JIOCKa MEJIOBast, MyJIbTHMEIUIHBIN TPOSKTOP,

3aHATUHI U TEKYILETO "Xul9" JKpaH
KOHTPOJIS
VYyebHble ayAUTOPUU IJIs A-409, YueOHnas napTa co CKaMbei, CTOJI IIPernoaBaress, CTy,
IIPOBEICHUS ayauropus kag. JIOCKa MEJIOBast, MyJIbTHMEIUIHBIN TPOSKTOP,
IIPaKTUYECKUX 3AHATHUH, "Xul9" JKpaH
KP u KII
Y4eOHbIC ayUTOPHUH IS A-409, Yuebnas napTa co CKaMbei, CTOJI TPEIo1aBaTes, CTYII,
IPOBEICHUS ayauropus kag. JIOCKa MEJIOBast, MyJIbTHMEIUIHBIN TPOSKTOP,
IIPOMEKYTOUYHON "Xul9" JKpaH
aTTecTaluu
Ilomemmenus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIN,
CaMOCTOSITENIbHOM pabOTHI JlexnmoHnHas BelIaliKa JIsl OACK/bl, KOMIBIOTEPHAS CETh C
ayTUTOpUS BBIX0/I0M B IHTEpHET, KOMITBIOTED

HepCOHaHLHLIﬁ, IIPUHTCP, KOHAULTMOHECD

TTomemenust misa

A-413/7, Kabunet

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,

KOHCYJIbTUPOBAHUS COTPY/AHHUKOB Kag. CTOJI, CTYJI, Kad, mKad 11 JOKYMEHTOB,
"Xul9" CTOJI MIACbMEHHBIA, KOMIIBIOTEPHAs CETh C
BBIX0JIOM B IHTE€pHET, KOMIIBIOTED
MIEPCOHATBHBIN, TPUHTEP, KOHJUIIHOHEP
ITomemenus mis A-413/9, pabodee MECTO COTPYIHUKA, CTOJ, CTOJ
XpaHeHus: 000py10BaHUS Meronnueckuit MMCbMEHHBIN, HA0OP HHCTPYMEHTOB IS
U y4eOHOr0 MHBEHTapsI KaOuHeT Kad. npopUIAKTHYECKOTO 00CTYKUBAHUS
"Xul9" 000py1I0BaHNUs, THBEHTaph yU4eOHbBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTtudeckoe MOACIUPOBAHNUC

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

Yucnennoe nuddepennupoanue (KontpoapHas padbora)

CX0IMMOCTh U YyCTOWYMBOCTH Pa3HOCTHBIX cxeM. OCHOBHAs TEOpeMa O CXOAMMOCTH Pa3HOCTHBIX
cxeM (KontponsHas padota)

KoncepBatuBHbIe pazHocTHBIC cxeMbl (KoHTposbHas paboTa)

CxeMbl ¢ HE TMBEPIeHTHBIM YPaBHEHUEM SHEPTHH, YCIOBUS OJHOM KOHCEPBATUBHOCTHU
(KontponpHnas pabota)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Howep Paszpen nucuuninnHel KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 Uucnennoe nuddepennuporanue. HeycToiiunBocTh
YUCJICHHOTO U] hepeHITMPOBAHMS.
11 Uucnennoe nuddepennuporanue. HeyctoiiunBocTh +
YUCJIICHHOTO U] hepeHITMPOBAHMS.
2 CX0IMMOCTh U YyCTOWYMBOCTH PAa3HOCTHBIX cxeM. OCHOBHas
TEOpeMa O CXOAMMOCTH PAa3HOCTHBIX CXEM
21 CXOIMMOCTh U YCTOWYHBOCTH PAa3HOCTHBIX cxeM. OCHOBHas +
TEOpeMa O CXOAMMOCTH PAa3HOCTHBIX CXEM
3 KoHcepBaTUBHBIE Pa3HOCTHBIE CXEMBI.
3.1 KoHcepBaTuBHBIE Pa3HOCTHBIE CXEMBI. +
CxeMbl ¢ He TUBEPreHTHBIM YPaBHEHNUEM SHEPTUH. Y CIIOBHS
4 MOJIHOM KOHCEPBAaTUBHOCTH, YCTOWUMBOCTH. [[poOHOE
muddepenrponanue. Pemenune 3anaun bepayninu u 3agaun
Abens
CxeMbl ¢ He TUBEPreHTHBIM YPaBHEHNUEM SHEPTUH. Y CIIOBHS
41 MOJTHOM KOHCEPBATUBHOCTHU, YCTOWUNBOCTHU. JIpoOHOE +

muddepennupoBanue. Pemenne 3anaun bepuynnu u 3agauu
AOGens

Bec KM, %: | 25 25 25 | 25
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