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1. Ilesaun ocBOeHHS TUCHMILJIMHBI.
K ocHOBHBIM measiM OCBOCHMS JUCHUILIMHBI «OOIIHMe BOMPOCHI SHEPTETUKI)
CIeAyeT OTHECTH:

— W3Y4YEHHE METOJOB MOJEIMPOBAHUS M MCCIEAOBAaHUSA JJIEMEHTOB H
KOMIUIEKCOB JJIEKTPOTEXHUKH M DJIEKTPOTEXHOJIOTUYECKUX CHCTEM C IOMOILIBIO
MPUKJIAAHBIX TporpaMm Ha OBM;

— (opmupoBaHHE Yy CTYACHTOB, BIAJCIOMIMX OOIIMMHU MPHUHIMIIAMUA H
METOJJaMH MaTEMAaTHUYECKOIO MOJEIMPOBAHUS B HWHKECHEPHOW NESITEIBHOCTH WU
UMEIOIIMX  HaBbIKM HX  [PaKTUYECKOIO  HUCIOJB30BaHUSA B 0o0sactu
ANEKTPOMEXAHUKH,  OJJIEKTPOOHEPIeTHMKM M DJJIEKTPOTEXHUKH,  IPOYHOM
TEOPETHUUECKOM 0a3bl W MPAKTUYECKOrO OMNbITa B 00MacTU OOIIMX (PU3HMUECKHUX

3aKOHOMEPHOCTEM (GyHKIMOHUPOBAHUS AIEKTPOOOOPYI0BAHUS u
ANEKTPOTEXHOJIOTMUECKMX KOMIUIEKCOB, B TOM YHCJIE MPHU BBIITOJIHEHUH MPOEKTOB
CIIEIHAINCTAMU, paboTaImUMH 1o npoduto MOATOTOBKHU

«INEKTPOOOOPYAOBAHKE U MPOMBIIIICHHAS AJICKTPOHUKAY .
K ocHOBHBIM 3agadyaM OCBOEHUS JUCHUIUIMHBI «OO0IIMe BOMPOCHI
SHEPIETUKUY CIICTYET OTHECTH:

- U3YYEHUE CTYJCHTaMU COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJOTHI
AHAJIN3a U CUHTE3a BJIEKTPOTEXHOJIOTUUYECKUX KOMILUICKCOB;

- O3HAaKOMJICHME C  TEXHMYECKMMHU  CPEACTBAMU  aBTOMAaTU3allUU
MPOEKTUPOBAHUS IICKTPOTEXHOIOTHUECKUX KOMIUIEKCOB;

- OCBOECHHUE IMPOCKTHO-KOHCTPYKTOPCKOW JAEATEIBHOCTH, TO3BOJISIOIICH
IOJITOTOBUTh  BBIIIYCKHMKA K  pacyeTy, aHaIM3y W  [POCKTUPOBAHUIO
AJICKTPOMEXaHUUECKUX JJIEMEHTOB, OOBCKTOB M CHCTEM C HCIIOJIb30BaHUEM
COBPEMEHHBIX CPEACTB aBTOMATHU3AIMHU IIPOCKTHBIX pa3paboToK;

- OCBOEHHE HAYYHO-UCCJIEAOBATEIBCKON JEITEIbHOCTH, B TOM YHCJIE B
MEXIMCIUIUIMHAPHBIX 00JIaCTIX, CBA3aHHON ¢ MaTeMaTHYCCKUM MOJCITUPOBAHUEM
MPOIIECCOB B DJIGKTPOMEXAHUYECKHX CHUCTEMax M OOBEKTax, NpPOBEACHUEM
AKCIIEPUMEHTAIBHBIX UCCIEJOBAHUIN U AHAIIM30M UX PE3YJIbTaTOB;

- CaMOCTOSITEIbHOE OOy4YeHHWE U OCBOCHHME HOBBIX 3HAHUM U YMEHHUH IS
peanuzaiuu cBoel npohecCUOHAIBLHON Kapbephl.

«O01IMe BOMpPOCH YHEPTETUKNY — NMPOodeCCHOHANIbHAS AUCIUILIINHA, KOTOpas
SIBJISIETCS OCHOBOW TEXHOJOTHYECKOM MOJTOTOBKU CTYJIEHTOB M CIOCOOCTBYET
YCIIEIITHOMY YCBOCHUIO IPYTUX CIEIUATBHBIX JTUCIUILINH.

JInst BeIeHUs1 OpraHu3alMOHHO-YIIPABICHYECKOW AEATEIIbHOCTA AUCHUILINHA
YYUT, B TOM YHUCII€ MOJICIIUPOBATh TPAHCIOPTHO-TEXHOJIOTUUECKUE SIJICKTPOHHBIE
CUCTEMBI C MOCJEAYIONMM aHATU30M U BRIPAOOTKOM YIIPaBICHYECKUX PEIICHUH.

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaBpuara.
JlucuuninHa OTHOCUTCS K 00513aTeIbHOM YacTh MPo(ecCHOHANBHOTO UKIIA
b.1 ocHOBHOW 00pa3oBaTeNbHON NPOrPaMMBbI TOATOTOBKU OakaaaBpoOB MO
HanpasieHuto 13.03.02 «DneKTposHepreTuKa U JIEKTPOTEXHUKAY.



Hucuumumaa «OO011Ke BOMPOCHhl YHEPTreTUKU» B3aUMOCBSI3aHA JIOTUYECKH U
COAEPKATEIbHO-METOAUYECKHN CO CIEAYIOUMMHU TUCIHUIUIMHAMUA W TPaKTUKaAMU
OOIl: «®uzuka», «Xumus», «Marematuka», «Teopernueckas OCHOBBI
BJIEKTPOTEXHUKIY, «INEKTPOTEXHUUECKOE 51 KOHCTPYKIIMOHHOE
MaTepUAIIOBEICHUEY, « DIIEKTPOHUKA», «I[por3BOICTBEHHAS TPAKTUKAY.

Ilepeuenv naanupyemvix pe3yabmamos o00yuUeHUs NO OUCUUNIUHE
(coomnecennvle ¢ NIAHUPYEMBIMU PE3YTbMAmMaAMU 0CB0EHU 00pa30eamelbHOl
npozpammot).

B pesynbrare OCBOCHUS ITUCHUIUIMHBI y OOydYaromuxcs (QOpMHUPYIOTCS
CICAYIOIINE KOMIIETCHITUN U JIOJDKHBI OBITh JTOCTUTHYTHI CIICIYIONIUE PE3YIbTaThI
00yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOITUX KOMITCTCHITUI:

B pe3yabTarte ocBOeHUs
o0pa3oBaTeIbHOM
Kon DOIDAMMEL IlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeHIHH porp: 00y4eHHUsI MO AUCUUILINHE
00yYaroLIuiics J0J1KeH
00Ja1aThH
OIIK-3. CrocobeH  MPUMEHSTH | 3HATh:
COOTBETCTBYIOLIUI e  METOJbI PELICHHUs JIMHEUHBIX
dusHKO- anreOpanyecKux ypaBHEHUMH,
MATEMATHIECKIH] ®  METOZBI PCLICHHS HETHHEHHBIX
anreOpanvecKknx ypaBHEHUH.
amnmapar, METO/IbI
yMeThb:
aHayM3a u
® [0OJ]yYaTh YpPaBHEHUS PETPECCUU U
MOACTMpOBAHIA, WCIIOJB30BaTh UX NPH PEIIECHUHN 3a/1a4
TCOPCTUUCCKOTO n DHEPIreTUKHU
AKCTIEPUMEHTATBHOTO BJIa/I€Th:
UCCIICTOBAHHS npu e MeTOoJaMHU U MpUeMaMu pabOThI €
peweHnn KOMITBIOTEPOM KaK CPEICTBOM
BIICHUST MH(POPMAITUECH;
npodeccuoHaNbHBIX YHpasJe (bopmanmeii;
sanau e MeTOoJaMHU IPOEKTHPOBAHUS,
UCIBITAHUN U TUaTHOCTUKU

3. CTpyKTypa u coep:KaHue TUCIUILTUHBI.

OOmast TpyI0EMKOCTh TUCIUTIINHBI COCTABIISAET 2 3a4eTHBIC CIUHMIIBI, T.C.
72axaieMHUYECKHUX Yaca.

N3 Hux:

18 yacoB — jexiuu;

18 JacoB - ceMuHapsbl;

36 yacoB — caMmocTosATeNbHas padoTa.

IlepBbliicemecTp:2 3a4E€THBIX €IUHUIIBI, (hOPMA KOHTPOJIS — 3a4eT.

4. Conepxxanue pa3iesioB JUCHUILIUHBI.
CtpykTypa U coJiepkaHue AUCHUILUIUHBI «OO0IIHe BOMPOCH YHEPTETUKIY TI0
HarpaBiaeHuto noaroToBku 13.03.02 «3aexkTposHepreTrka M SICKTPOTEXHUKA
(bakanaBpuar) npezcrabiieHbl B [Ipunoxennn Nel k manHOM pabodeld mporpaMmme.



Pazoen 1.
«OCHOBHBIE CITOCOOBI 3aITMCH YPAaBHEHUS U TPSIMbIC METOBI UX PEIICHUI

Tema 1. BBenenne. OcHOBHBIE MOHATHSL M omnpeneneHud. [lpeaMer u 3amaum
OUCHUIUIMHBL. MOJIeIM OCHOBHBIX 3JJIEMEHTOB JHEPr€TUYECKOW CHUCTEMBI H
CHCTEMBI B LIEJIOM. PEKHMBI 2JIEKTPUYECKUX CUCTEM, UX YCTOMYUBOCTh U €€ BUJIBI.

Tema 2. YpaBHeHUs Y3JIOBBIX HampspkeHHil. CxeMa 3aMeleHusl 3JEKTPUUYECKUX
cucreM. dopMupoBaHMe W MaTpU4Has 3alUCh YPABHEHWM YCTAHOBHUBILETOCS
peXrMa IEKTPUUYECKUX CUCTEM. YpaBHEHHUS y370BbIX HampstkeHuit (YYH) u ux
MaTpuyHas 3anuch. MaTpuna mpoBOAMMOCTEH. DJEeKTpUUYecKas CeTh, Kak rpad.
Matpunpl  vHOMAEHIMH.  VMcnonp3oBaHME — MAaTpULl  HMHLOMJICHUWHA  IIPU
(OpMUPOBAHNY U PELIEHUH YPABHEHUN Y3JIOBBIX HAIPSKEHUH.

Tema 3. Ilpsmbeie meronsl pemenuss YYH. Merong [Naycca B anreOpamdeckoit
dopme. Tabmmunas c¢dopma merona [aycca. Meton TpuaHTyISIIUU MaTpUIL.
OOpailieHre MaTpullbl Y3JOBBIX MPOBOAMMOCTEN. Pelienne cucTtemMbl JTHMHEHMHBIX
ypaBHEHUI B 00paiiieHHoU Gopme, 001acTh

Paszoen 2.
«MeToapl penieHrsl HEIMHENHBIX YPABHEHUIN

Tema 4. Metoasl pemienus HenmuHerdHbIX YYH. CnocoObl 3agaHusi Harpy3Kud H
reHepalyMd B Yy3JIaX. 3alKuCh HEJIWHEWHOW CHUCTEMBl YPABHEHHM Y3JIOBBIX
Hanpsokenuit  (YVYH). Urepaumonnsie metonsl pemenus YYH. Ilpoctas u
yckopeHHass utepauus. Koa(p(UIHEeHTbl YCKOpEHHs M 3aMEUICHHs pPAacueToB
pexnma. Meron HerotoHa. ['paaueHTHBIE METOX U €ro NPUMEHEHHUE B 3aJadax
ANIEKTPOIHEPTeTUKU. MeTox Mo IMapaMerpy, €ro HCIOJIb30BaHUE ISl OLEHKU
coctosiHusg OIC. JIOCTOMHCTBO W HEAOCTaTKU METOJO0B MEPBOIO U BTOPOTO
nopsiaka. Ontumuzaius pexumoB 9IC. MeToa HeonpeeIeHHbIX MHOXKHUTEEH
Jlarpanxa. [IpumMeHeHne rpaJueHTHOrO METO/a B 3a7ja4axX ONTUMHU3ALNU PEKUMOB

90C.

Tema 5. Pemenue nuddepeHMaNbHBIX ypaBHEHU B 3aadax 3SHEPreTHKH.
IlocraHoBKa 3amaun aHanW3a MEPEXOAHBIX PEKUMOB. AHAIUTUYECKOE PELICHUE
ypaBHeHHs HBWXKEeHUs poTopa. Ilorpemnoctu pacuera. YUuciieHHbIE METOJbI
peuienust auddepeHImanbHbIX YpaBHEHUN: MOCIEI0BATEIbHBIX WHTEPBAJIOB,
Oiinepa, Pynre-Kyrra  yerBeproro  mopsiaka. OOnacth  NPUMEHEHUS.
Hcnonp30BaHne CUHXPOHM3UPYIOLIEH MOIIMHOCTH TE€HEpATOopa il OLEHKHU
CTAaTUYECKOW YCTOMYMBOCTH. MeToxa IUIOIIAAEH Il aHaln3a JUHAMHUYECKOMN
YCTOWYHUBOCTH.

Pazoen 3.

«Y CTONYMBOCTD QHCPICTUICCKUX CHUCTCM H IIPHUMCHCHUC TCOPHUHU BCPOATHOCTHU B
QHECProCcucTeMax»

Tema 6. Metoapl pemieHust cucteM nudpepeHnaIbHBIX YPaBHEHUN TSl aHAIIA3a
ycroitunBoct 9DC. @opMupoBaHWE U pelIeHHue cucTeM AuddepeHInaIbHbIX



ypaBHEHUH. AHalu3 BO3MOXHOCTH YIPOLIEHUS CHUCTEMBI Iu(depeHIMaTbHBIX
ypaBHEHUH. 3amuchb W pEIIEHUE YpaBHEHUM B OTKIOHEHUsAX. OnpeneneHue
ycTounBOoCcTH 1O JISsmyHOBY. 3anuCh CUCTEMBI JIMHEAPU30BAHHBIX YPABHEHUN Ha
OIIEpaTOPHOM IUIOCKOCTH M €€ pelleHne. XapaKTEpUCTUYECKOE YPAaBHEHUE H €T0
penieHre. YacTOTHbIE KPUTEPHUH OLICHKU PE3yIbTUpPYIOIIEH ycToHurMBOCTH B DIC.
Onenka cratnueckoi ycroiunoctu DIC. [IpakTnueckue u pacyeTHbIE KPUTEPUH,
UX B3aHUMOCBSI3b.

Tema 7. Hcnonb3oBaHWE OCHOB TEOPHUM BEPOSTHOCTM M MaTEMATHYECKOMN
CTaTHCTUKU B 3aJa4ax 3JeKTposHepreTuku. Cratuyeckas o0paboTka pe3ysbTaToB
3aMEPOB  PEKMMHBIX IIAPAMETPOB B DJHEPrOCUCTEME. YPaBHEHMsS IIApHOU
perpeccuu: JHMHEWHOe M KBajapatuyHoe. KoadduuueHTsl  Koppesnsuuu.
Hcrnons3oBaHne ypaBHEHUH PETrpecCUM B 3ajadax MPOTHO3UPOBAHUS PEKUMHBIX
[apamMeTpOB M ONTHUMM3alUN PEKUMOB. MHOXKECTBEHHAs JMHENHAs perpeccus,
IPOrHO3UPOBaHKE TpaUKOB HArpy3Ku 3HEProoObEKTOB Ha €€ ocHOBe. OCHOBHbIE
MOHATUSHAJACKHOCTH  (QyHKUHOHUpoBaHus ~ OOC,  BHUOBI  HAAECKHOCTH.
Hcnonp30BaHne HEMPOHHBIX CETEH, HEYETKMX MHOXKECTB B 33/adax YNPABICHUS
PEKUMAMH IHEPTOCUCTEM.

5. IlepeueHb U coaep:RkaHue 3aHATUH JTEKUMOHHOIO THIIA.
Pasgen 1 «OcHOBHbIE CHOCOOBI 3allUCH YPAaBHEHUS W MPSIMbIE METOIbl HX
pELIECHUI».
Tema 1. Beenenue. OcHOBHbIE NOHATHSA M onpenencHus. Ilpeamer m 3amaum
JUCLUUIUIMHBL. MoOJenu OCHOBHBIX JJIEMEHTOB JHEPIeTUYECKOM CUCTEMBI U
CUCTEMBI B LIEJIOM. PEKMMBI 3JIEKTPUYECKUX CUCTEM, UX YCTOMYUBOCTD U €€ BUBI.
Tema 2. YpaBHEHHS y3JIOBBIX HampspkeHUM. CxeMa 3aMelleHUs] JIEKTPUYECKUX
cucteM. DopmMupoBaHME M MaTpuU4Hass 3alMCh YPAaBHEHUN YCTAaHOBUBILETOCS
pexKrMa IIEKTPUUECKUX CUCTEM. Y paBHEHUs y3J0BbIX Hamnpsokenuil (YYH) u ux
MaTpuy4Has 3anuch. MaTpuila NpOBOAUMOCTENH. DJEKTpUYECKas CeTh, Kak rpad.
Martpunsl  vHIMAeHUMH.  Vcmons3oBaHME ~— MaTpWll  MHLOMACHIMU  TIpU
(OpMHpPOBAaHUY U PEIICHUH YPABHEHUH Y3J10BBIX HAPSKEHHM.
Tema 3. Ilpsmbie meroasl pemienuss YYH. Meron lNaycca B anreOpamyeckoit
dbopme. Tabmuunas ¢opma Merona laycca. Meron TpUaHTyNISIIUU MaTpPUIIL.
OOGparnieHue MaTpUIbl y3JOBBIX MPOBOAUMOCTEH. PerieHue cucTeMbl JTUHEWMHBIX
ypaBHEHUI B 00pailieHHOU Gopme, 001aCTh MPUMEHEHUS TAKOTO TTOAXO0/a.
Paznen 2 «Metojbl pelieHns] HETMHEWHBIX YPABHEHUN»
Tema 4. Meronbl pemenust HenuHeWHbIX YYH. CrnocoObl 3amaHust Harpy3ku H
reHepalMd B y3JaxX. 3aluCh HEJIMHEWHOW CHCTEMbl YPAaBHEHUH Y3JIOBBIX
Hanpsokenuit (YVYH). Urepaunonnsie metonsl pemenus Y YH. Ilpoctas u
yckopeHHass utepauus. KoaQpUIMeHTbl YCKOpeHHsT M 3aMelJIeHHs] paciyeToB
pexxnma. Merong Herotona. ['paaueHTHBII METOI W €ro NMPUMEHEHUE B 3aJadax
ANEKTPOIHEPTETUKA. MeTon mo mnapaMerpy, €ro HCIONb30BAHUE [JII OLEHKHU
coctostHusg DIC. JIOCTOMHCTBO M HEAOCTATKH METOJOB NEPBOIO M BTOPOTO
nopsiaka. Ontumuzanusa pexumoB 9IC. MeTon HeOoNnpeneIeHHbIX MHOXHUTEIEH



Jlarpanka. lIpyumMeHeHne rpalueHTHOrO METO/A B 3aja4aX ONTUMHU3ALNHN PEKUMOB
29C.
Tema 5. Pemenue nuddepeHnanbHbIX YpaBHEHHH B 3a/ladaX SHEPreTHKU.
IlocTaHOBKa 3amadn aHamW3a MEPEXOAHBIX PEKUMOB. AHAIUTUYECKOE pELICHUE
ypaBHEHMs JBWXeHus portopa. llorpemnoctn pacuera. YUwnciieHHbIE METOIBI
pemieHuss AuQdepeHInaIbHbIX YpPaBHEHHM: IOCIEIOBATEIbHBIX WHTEPBAJIOB,
Oiinepa,  Pynre-Kyrra  werBeproro  mopsiaka. OOinactb  NPUMEHEHUSI.
Hcnonp30BaHne CUHXPOHM3UPYIOLIEH MOIIMHOCTH TE€HEpATopa Uil OLEHKHU
CTAaTUYECKOW YCTOMYMBOCTHA. MeTon IUIOAAECH IS aHain3a JUHAMHYECKON
YCTOMYUBOCTH.
Paznen 3 «YCTOMYMBOCTD SHEPreTUYECKUX CHCTEM U NPUMEHEHHE TEOpPUHU
BEPOSITHOCTU B 3HEPTOCUCTEMAX)»
Tema 6. Metoapl pelieHust cucteM IudpepeHIalbHbIX YpaBHEHUN ISl aHAIIU3a
ycroiunBoctd DDC. @opMupoBaHUE U pelieHue cucteMm auddepeHIuaTbHbIX
ypaBHEHUH. AHaIM3 BO3MOYKHOCTH YIPOILIEHUSI CHCTEMBbI IU(PepeHInaIbHbIX
YpaBHEHMH. 3alKCh M PEUIEHWE YpPaBHEHHW B OTKIOHEHMsX. OrmnpeneneHue
YCTOMYMBOCTH MO JIAMyHOBY. 3anucCh CHCTEMBI JIMHEAPU30BAHHBIX YPAaBHECHUM HA
OIEPATOPHOM IUIOCKOCTH M €€ pelieHue. XapakTepUCTUYECKOE YPAaBHEHUE U €T0
pemeHne. YacTOTHBIE KPUTEPUU OLIEHKU PE3YIbTUPYIOIIEN YCTOWYNBOCTH B DIC.
Onenka cratnueckoit yecrondunBocTd IIC. [IpakTnyueckue u pacueTHble KPUTEPHUH,
MX B3aUMOCBSI3b.
Tema 7. Hcnosb3oBaHHE OCHOB TEOPHUM BEPOSTHOCTM M MaTEMAaTHYECKOMN
CTaTUCTUKH B 3aJa4ax 3JeKTposHepreTuku. Ctarnyeckas oOpaboTKa pe3yibTaToB
3aMEpOB  PEKHUMHBIX I[apaMETPOB B DHEPrOCUCTEME. YPAaBHEHMS IIAPHOU
perpeccuu: JHHEWHOe W kBagparuuHoe. Koadduimentsr  koppensuuu.
Hcrnonbs3oBaHne ypaBHEHUN PErpeccUM B 3ajadax MPOTHO3UPOBAHUS PEXKMMHBIX
napamMeTpoB M ONTHMM3aLWN PEXUMOB. MHOXKECTBEHHAs JMHENHAs perpeccus,
MIPOTHO3MPOBaHUE rpaMKOB HArpy3KU SHEProoOHEKTOB HA €€ OCHOBE. OCHOBHBIE
MOHATUS ~ HAAEKHOCTH  (QyHKUmOoHMpoBaHus OIC, BUIAbl  HAJEKHOCTH.
Hcnonp30BaHne HEMPOHHBIX CETEH, HEYETKMX MHOXKECTB B 33/adax YNPABICHUS
PEKUMAMH IHEPTOCUCTEM.
6. O0pa3oBaTeibHbIE TEXHOJIOTHH.

Meroauka mnpenogaBaHusl JIUCUUILTUHBIKOOIIME BOMPOCHl 3HEPrETHKW» U
peanu3anus KOMIIETEHTHOTO NOAXOJAa B M3JI0)KEHUM W BOCHPHATUM MaTepHalia
IPELyCMaTPUBAET HCIOJIB30BAHUE CIEAYIOIIUX AKTHUBHBIX M WHTEPaKTUBHBIX
(GopM TmpoOBeNEHUS TPYNIOBBIX, WHAMBUAYAJIbHBIX, AyJWTOPHBIX 3aHATHI B
COUYETAaHUM C BHEAYAUTOPHON paboToil C 1enpio (POPMHUPOBAHUS M PaA3BUTHS
MPO(eCCUOHATIBHBIX HABBIKOB O0YJAFOIITIXCSI:

® [0JIFOTOBKA K BHIMIOJHEHHUIO PAKTUUECKUX paboT B 1abOpaTOPHUIX BY3a;

e 00CyXxJeHHuE U 3auTa peepaTtoB MO JUCHUILIIUHE;

e oOpraHu3alus W NIPOBEAEHUE TEKYLIErO KOHTPOJISI 3HAHUM CTYIEHTOB B

dbopme OJIaHKOBOT'O TECTUPOBAHUS;
® TIPOBEJCHUE MAaCTEP-KJIACCOB JKCIEPTOB M CIICIUAIKMCTOB TI0 METOJaM H
CpEACTBaM HUCIIBITAHUM;



® [IPOBEACHHUE 3aHATUH, B TOM YUCJIE B MHTEPAKTUBHBIX (pOopMax, ompeneacHo
[JIaBHOW  TeNbI0  00pa3oBaTENbHONW  MPOTpaMMBbI,  OCOOEHHOCTHIO
KOHTHUHTEHTa OOYyYalIIUuXCcs W  COJAEpXKaHUEeM AUCHUILIUHBI«OOIIMe
BOIIPOCHl JHEPTeTUKW» W B IIEJIOM IO JTUCHUILIMHE cocTaBiIsaioT 50%
aAyIUTOPHBIX 3aHITUH.  3aHATHS JIGKIIMOHHOTO THMA COCTABISIIOT 50%
OT 00beMa ayJUTOPHBIX 3aHATUH.

7. OueHoYHbIE CpeaCcTBA /sl TEKYLIero KOHTPOJIsl YCIeBaeMOCTH,
MPOMEKYTOYHOIH ATTeCTANMHU 10 UTOTaM OCBOECHHS THCIIUILTHHBI
U Yy4e0OHO-MeTOoauYecKoe o0ecnevyeHue
CaMOCTOSITEIbHOM PaGoThI CTYIEHTOB.

OneHoYHbIE CpEJCTBA TEKYIIET0 KOHTPOJIA YCIEBAEMOCTH BKIIOYAIOT
KOHTPOJIHBIE BOIMPOCHI M 3adaHus B (opMe YCTHOTO, OJaHKOBOTO M (WIJIM)
KOMITBIOTEPHOTOTECTUPOBAHUSA, JUISI KOHTPOJISI  OCBOCHHUS  OOYyJaroIuMUCS
pa3enoB UCIHIUIMHEI, 3aI[UTa KypCOBOH paOOTHI.

7.1. @ono oyeHouHbIX cpedCcm8 OJisi NPOBEOEHUS. NPOMENHCYMOUHOU ammecmayuu
00yyaruuxcs no oucyuniune (Mooyiro).
7.1.1. IlepeueHb KOMIIETEHLUMU C YyKa3aHMEM OJTanoB HUX (opMUpOBaHUS B
IPOLIECCE OCBOEHMSI 00pa30BaTEIbHON POTPaMMBI.

B pesynbTare ocBOEHUS TUCUUIUIMHBI (MOIYJs) (OPMHUPYIOTCS CIEAYIOLINE
KOMIIETEHIIUU:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMMbl 00yUYarOLHiiCst
KOMIIeTEeHI[UH JA0JI2KeH 00J1a1aTh
OIIK-3 Cnoco0eH TpUMEHATh COOTBETCTBYIOIIUMN  (PU3MKO-MAaTeMaTHUYECKHM

ammapaTr, METOJIbl aHajiu3a W MOJEIMPOBAHMSA, TEOPETUYECKOTO H
HKCIIEPUMEHTAJIBLHOTO HCCIIEAOBAHUS NPHU pPELIEHUU MpodeccunoHaTbHbIX
3agau Teopernueckas U mpakTHyeckas npodeccuoHanbHas MOAroTOBKa

B  mpomecce ocBoeHuss — 00pa3oBaTENbHON ~ MPOTPaMMBI  JaHHBIC
KOMITETEHIIUU, B TOM YUCJIE UX OTJCIbHbIC KOMIIOHEHTHI, (HOPMHUPYIOTCS MOITAITHO
B XOJIc OCBOCHHUS OOYyYarOIUIUMHUCS JUCHUIUIMH (MOJyJiel), TIPaKTUK B
COOTBETCTBMM C YYEOHBIM IUJIAHOM U KaJCHJIAPHBIM TpaduKoM y4eOHOTO
nporecca.

7.1.2. Onucanue nokaszameneu U Kpumepued OYEHUBAHUL KOMNEemeHYuUll,
Gdopmupyembix no umocam 0cC80eHUs OUCYUNIUHBbL (MOOYJA), ONUCAHUE KA
OYeHUBAHUAL.

[Toxa3aTeneM OIICHMBAaHUS KOMIICTCHIIMM Ha pPa3IUYHBIX JTamax uX
dbopMHupOBaHUS  SBISICTCS  JOCTIDKEHHWE  OOYYarONIUMHUCSA  IIAHUPYEMBIX
pe3yJabTaTOB O0YUEHUS 110 AUCIUIIINHE (MOIYJIIO).

OIIK-3 CriocobeH MpUMEHSTh COOTBETCTBYIOIIUHN (PU3UKO-MAaTEeMaTHUYECKUN ammapar, METO/Ibl aHAJIN3a




n MOJACINPOBAHUA,

npo(hecCHOHANBHBIX 3a7a4

TCOPCTUUCCKOTO U

OKCIICPUMCHTAJIBHOI'O

HUCCiIca0BaHus

IIpU  pELICHUU

Kpurepun onennBanus

IToka3zareJib
2 3 4 5
3HATh: OOyuaromuiics Obyuaromuiics OO6yuaromuiics OO6yuarommuiics
METO/IBI JEMOHCTPUPYET JEMOHCTPHUPYET HEMOIHOE | JEMOHCTPHPYET JEMOHCTPHUPYET
BBISIBJICHUS [IOJTHOE OTCYTCTBUE | COOTBETCTBHUE CIECAYIOLUIMX | YACTUYHOE IIOJIHOE
€CTeCTBCHHOHA | WIIH 3HAHWIA: METO/BI COOTBETCTBHE COOTBETCTBHE
YUHOU HEI0CTaTOYHOE BBISIBJICHUS CIEIYIOIINX 3HAHMM: CIICAYIOIINX
CYLIHOCTU COOTBETCTBHE €CTECTBCHHOHAYYHOMH METOABI BBISIBICHUS 3HAHUH: METObI
npo0iem, CIIEAYIOIINX CYLIHOCTH TIpo0JIeM, €CTECTBCHHOHAYYHOH | BBISBIICHHS
BO3HMKAIOLIMX | 3HAHUH:METOIbI BO3HMKAIOLINX B XOJ€ CYLIHOCTH IpoO0IIeM, €CTECTBEHHOHAY
B X0/ BBISIBJICHUS poheCCHOHATBHOMN BO3HHUKAIOIIUX B XO/I€ | YHOM CYIIIHOCTH
npodecCHOHaN | eCTECTBEHHOHAYYH | JEATEIBHOCTH, K METOMbI npogeccHoHaNbHON npo0iem,
BHOH Ol CYIIIHOCTH NPUBJICYCHHUS AT UX JeSITeTbHOCTH, U BO3HMKAIOLINX B
JACATCIBHOCTH, HpO6JIeM, peUICHUA MCTO/bI ITPUBJICYCHUSA Xoae
Y METOJbI BO3HHKAIOILUX B COOTBETCTBYIOILIETO IUTS UX PEIICHUs npogeccuoHab
NPUBJICYCHUS xoze (U3UKO-MAaTEMaTUIECKOTO | COOTBETCTBYIOILETO HOM
IUTSL UX npodeccuoHanbHo | anmapata.JlomycKaroTces ¢buznKo- NEeSITETBHOCTH, U
peLeHus I IeATeNbHOCTH, U | 3HAYUTEIbHbIC OLINOKHY, MaTEeMaTHYECKOT0 METOBI
COOTBCTCTBYIO METOAbI IMPOABIIACTCA arrapara, HO IMPUBJICYCHUA
mero GU3UKO- | MPUBJICUCHMS Al | HEAOCTATOYHOCTh 3HAHUM, | IOMYyCKaroTCs VIS UX PeIICHUS
MaTeMaTH4YecK | UX PELIeHHUs 0 psIIy HOKa3aTeneH, HE3HAYUTEIIbHbIE COOTBETCTBYIOIL
OTo ammapara COOTBETCTBYIOILIEr0 | oOyyaromuiics OmMOKH, HETOYHOCTH, | €ro (PHU3HKO-
¢buzuKo- WCTIBITHIBACT 3HAUUTEIbHbIC | 3aTPyIHEHUS IPU MaTeMaTHYeCKOT
MaATEMATHUYCCKOI'O 3aTpyAHCHUA IIPU AHAJIUTHYCCKUX O ariiapara,
amnmapara ONEePUPOBAHNH 3HAHUSIMU ornepanusx. CBOOOJHO
IIPY UX IIEPEHOCE Ha HOBBIE orepupyet
CUTYaLlUH. IPUOOPETEHHBIM
Y 3HAHUSIMH.
yMeTh: OOyuaromuiics e | OOyvaromumcs OO0yyaromuiics OO0yuaromurics
paspabaTeIBaTh | yMEET HJIH B JEMOHCTPHUPYET HENOJIHOE | JEMOHCTPUPYET JE€MOHCTPUPYET
METO/IBI HEJI0CTaTOYHOM COOTBETCTBHE CIIEAYIONINX | YACTUIHOE MOJTHOE
BBISIBJICHUS CTEIIEHH yMeeT YMEHHUI: COOTBETCTBHE COOTBETCTBHE
€CTEeCTBEHHOHA | pa3pabaThIBaTh pa3padaTeIBaTbMETOIBI CIEAYIOMINX YMEHUM: | CIEIYIOLINX
YYHOH YMETB! BBISABIICHUSA pa3pabaTbiBaTh YMEHUI:
CYLIHOCTHU pas3pabaTtsiBaTh €CTECTBEHHOHAYYHOH METO/BI BBISIBIICHUS pa3pabatsiBaTh
HpO6HeM, MCTO/bI BBISIBJICHHUA | CYHIHOCTHU HpO6JIeM, eCTeCTBeHHOHay‘-IHOﬁ METOABI
BO3HHUKAKOMIINX €CTCCTBCHHOHAYYH BO3HUKAKOIINX B XO1€ CYLIITHOCTHU HpO6HeM, BBISIBJIICHUSA
B X0JIe Ol CYIIHOCTH npodeccnoHanbHON BO3HHMKAIOIIUX B XOJ€ | €CTECTBEHHOHAY
npodeccruonan | mpobiem, JIeSITEeIbHOCTH, ¥ METOTBI npodeccHOHANEHON YHOW CYITHOCTH
BHOU BO3HHKAIOILMX B MPUBJICYEHHUS IS UX JeSITeIbHOCTH, U mpooiem,
JACATCIIBHOCTH, xXone PpEeUICHUA MECTO/bI IIPUBJICYCHUA BO3HHUKAKIIHNX B
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COOTBETCTBYIOIIETO
(husuko-
MaTeMaTHIECKOTO
amnmapara

COOTBETCTBYIOLIETO
(HU3UKO-MaTeMaTHIECKOT O
anmaparta. Jlomyckarotcst
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YMeHust OCBOEHBI, HO
JIOIYCKArOTCS
HE3HAYNTEIbHBIC
OmMOKH, HETOYHOCTH,
3aTpYyAHEHHS TIPH
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oTepanusx, nepeHoce
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HOU
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JUISL UX PEIICHHS
COOTBETCTBYIOI]
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0
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CUTyalUH. YMEHUI Ha HOBBIE, FOILMICS
HECTaH/IapPTHEIC CBOOOTHO
CUTYyalLH. orepupyet
NPUOOPETEHHBIM
U YMCHUSMU,
MIPUMEHSIET UX B
CUTyaluAax
MTOBBIIIEHHON
CIIO’KHOCTH.
BJIAJIETh: OOyuatomuiicst He | OOydaroMics BIaaeeT OO0yyvaromuiics OO0yuarommuiics B
METOAaMU BJIaACCT NJIN B METOAaMU BBIABJICHUA YaCTUYHO BJIAJACCT IIOJIHOM 06’beMe
BBISIBJICHUS HEI0CTaTOYHOM €CTECTBCHHOHAYYHOH METOAAaMHU BBISIBJICHUS | BIaleeT
€CTeCTBCHHOHA | CTETICHU BIaJieeT CYLIHOCTHU TIpo0JIeM, €CTeCTBCHHOHAYYHOW | METOJaMH
YYHOI METOIaMH BO3HHUKAIOIINX B XOJIC CYIIHOCTH TPOOJIEM, BBISIBJICHUS
CYLIHOCTHU BBISIBIICHUS npodeccuoHanbHON BO3HHMKAIOIIUX B XOJ€ | €CTECTBEHHOHAY
npo0iem, €CTECTBEHHOHAYYH | JIESTEIbHOCTH, U METOJIBI npogeccHoHaANEHON YHOH CYIHOCTH
BO3HMKAIOLINX | O CYLIHOCTH NPUBJICYEHHUS IS UX JESITeIbHOCTH, U npo0iem,
B X0JI€ npobiem, peLeHus METOABI IPUBJICUEHHS | BO3HUKAIOIIUX B
npodecCHOHAN | BO3HUKAIOIIUX B COOTBETCTBYIOIIETO JUTS UX PEHICHUS X0JIe
BHOH xoze (U3NKO-MAaTEMaTUIECKOTO | COOTBETCTBYIOILETO npodeccuoHalb
JEeSITEIbHOCTH, | MPO(ECCHOHATIBHO | ammnapaTtaB HEMOJIHOM ¢buzmnKo- HOH
Y METOJIbI i IeATeNbHOCTH, U | 00BEMeE, TOIMYyCKAIOTCs MaTeMaTHYECKOTr0 JesITeIbHOCTH, U
NPUBJICYECHUS METOABI 3HAYUTEJIbHBIC OLINOKH, anrnapara, HaBbIKH METO/IBI
JJIsT UX MPUBJICUCHUA JIA IMPOABIIACTCA OCBOCHBbI, HO IIPUBJICYCHUA
peLeHus UX peLIeHus HEIOCTaTOYHOCTh JIOITyCKaIoTCs IUISL UX peLIeHUs
COOTBETCTBYIO COOTBETCTBYIOIECTO | BJIaACHWA HaBbIKaMHU I10 HE3HAYHUTCIIbHbBIC COOTBECTCTBYIOIII
miero gusmuko- | GuU3MKO- pAlly moKaszaTesneH, OIINOKH, HETOYHOCTH, | €ro (PU3HMKO-
MareMaTHyeck | MaTemaTtudyeckoro | OOywaromuiics 3aTpyIHEHUS TIPU MaTeMaTHYEeCKOT
Ooro ariiapara arrapara HUCHBITHIBACT 3HAYUTCIIBHBIC | aHAJIUTHYCCKUX (6]
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NPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIIUsX.
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YMEHUI Ha HOBBIE,
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CJIO’KHOCTH.

@opma ammecmavuu: 3auem (1 cemecmp).

K ammecmayuu donyckaromcss moavko cmyoeHmol, 8bINOJIHUSULUE 8CE BUObL
VUebHOU pabomul, npedycMompeHHble pabouel NpocpamMMol No OUCYUNIUHE
«Obwue 60npocvl SHEPSEMUKUY .

IIkana
Onucanue
OUCHUBAHUA

Buvinonnenvt 6ce 6uovl yuebnoii pabomwi, npedycmompenHbvie
yueoHvim naanom. CmyoeHm OeMOHCmpupyem coomeemcmeaue
3HAHUU,  YMeHUU, HABLIKO8  NPUBCOCHHLIM 8  MAOIUYAX
nokaszameneu, — onepupyem — NpuUOOpemeHHuIMU — 3HAHUAMU,
3aumeno | ymeHuAMU, HABLIKAMU, NPUMEHSAEM UX 8 CUMYAYUSIX NOBLIUEHHOU
croxnchocmu.  Ilpu  smom  moeym — Ovimb  OonyujeHvl
He3HauumenbHvle OWUOKY, HEeMOUYHOCMU, 3ampyOHeHUus npu
AHAIUMUYECKUX ONepayusx, nepeHoce 3HAHUU U YMeHUull Ha
HOBble, HeCIMaHOapmHubvle CUMyayuu.

Buvinonnenvt 6ce 6uodvl yuebnoii pabomwvi, npedycmompenHbvie
3 VUeOHbIM — NAAHOM.J[ONnYCKalomes.  He3HauumenbHble  OWUOKU,
aumeno

HemMOYHOCU, 3aMpPYOHeHUsT NpU  AHATUMUYECKUX ONnepayusx,

nepeHoce 3HAHUL HA Hoeble, HecmaHdapmele cumyayuu.

Buvinonnenvl 6ce 6uodvl yuebnoti pabomwvi, npedycmompenHvie
yueOHviM  naanom.Jlonyckaromesi  3HawumenvHvle  OUWUOKU,
3aumeno | nposensemcs HeOOCMAMOUYHOCMb GIAOCHUSL HABBIKAMU NO POV
nokaszameneu, OOyuarOWUICS UCHLIMBIEAE  3HAYUMEIbHBLE
3ampyOHeHUst NPU NPUMEHEHUU HABLIKOE 6 HOBbIX CUMYAYUSIX.

He evinonnen ooun unu 6Oonee 6udos yuebHou pabomoi,
npeoycmompeHHulx yueoHvim nianom. Cmyoenm 0emoHcmpupyem
Hezaumeno . .
HenoniHoe  coomeemcmeue — 3HAHUU,  YMEHUU,  HABLIKOG

npusedeHHviM 68  mabauyax  nokaszameieu,  OONYCKAOMCSA




3HauumesnvHble OWUOKU, NPOAGIAEMCS OMCYmcmeue 3HaAHUl,
VMeHUll, HagblK08 No psdy noxkazameJei, CmyoeHm UCnblmbleaem
3HauumenvHvle 3ampyoOHeHUus. Npu ONepupo8aHuy 3HAHUAMU U
VMEHUAMU NPU UX NePeHOCe Ha HOBble CUMYAYUU.

8. YueOHo-MeTOqUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TUCIUIIJINHBI.
a) OCHOBHAas JiUTepartypa:

1.

QHGKTpI/I‘{CCKI/IG CUCTCMEI. MaremaTuueckue 3a1a4u1
DJIEKTPOIHEPreTUKU. YdeOHuK s cryneHToB By3os/ Ilox pen. B.A.
Benuxopa. —M.: Briciras mikoina, 1981 r. -288 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=99760

OcHoBBl BhIUMcCIUTENbHONM MaTematuku. b.II.  demuposuu, H.A.
Mapomn.8-e u3z., crep. CII6.: Jlans, 2011 r. -665 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=124698

BreruncnuresnnrHass MaTeMaTUKa B IMpuMCpax M 3ajadax. I/IA KOH‘IGHOBa,
N.A. Mapon. M.: Hayka. I'nas. pen. ¢us.-mar. aut., 1972 r. -368 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=34838

Omnpenenurenu U MaTpulbl: YuyeOHoe nocodue ais By30B. 3.1. bopesuu.
M.: Hayka, 1988 1. -184 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=118224

Pacdersl ycTaHOBMBIIMXCS PEXUMOB JJEKTpuyeckux cucrem. W.B.
Nnenpunk. M.: Oueprus, 1977 r. -192 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=75769

DJIEKTPOIHEPTETUYECKUE CHCTEMBI B TMPUMEPAX M WIUIKOCTPALMSIX:
VYuebHoe mocobue mist By3oB. FO.H. Actaxos, B.A. Benukog, B.B. Exos
u ap. Ilox pen. B.A. BenukoBa. M.: Dueproatomuznar, 1983 r. -504 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=101129

Jluneitnas anredpa u ee npumenenus. I'. Ctpenr. M.: Dueprus, 1980 r. -
454 c.

http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=49599

HepexongLIe QJICKTPOMCXAaHNYCCKUC TIPOLECCChI B  OJCKTPHYCCKHUX
CUucTemMax. y‘le6HI/IK IJIs1 BJICKTPOSHCPIrETUUICCKUX CHGHHaHLHOCTeﬁ
By30B. B.A. BenukoB. M.: Beicias mkona, 1985 r. -415 c.
http://lib.mami.ru/marc21/report_new.php?p=e-

catalog&show book=65621



http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=99760
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=99760
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=124698
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=124698
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=34838
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=34838
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=118224
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=118224
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=75769
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=75769
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=101129
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=101129
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=49599
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=49599
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=65621
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=65621

9. IlepexoaHble MPOLIECCHI B CHCTEMaXx dJIeKTpocHaOkeHus: Yueouuk/ B.H.
Bunocnaesckuu, I'.I'. IluBmsk, JIL.LM. Hecen u gp. Ilog pen. B.H.
Bunocnasckoro. Kues: Bricmras mikoia, 1989 r. -422 c.
http://lib.mami.ru/marc21/report_new.php?p=e-
catalog&show book=65604

10. Teopus BeposTHOCTEH U ee nHKeHepHbIe mpuioxkenus. E.C. Bentuenb,
JILA. OBuapos. M.: Hayka, 1988 r. -480 c.
http://lib.mami.ru/marc21/report_new.php?p=e-
catalog&show book=87364

0) 10MOJIHUTEIbHAS JIUTepaTypa:

12.  Dnexrtpuueckue cucteMbl u  cetu. B.WM. Upenpumk. M.:

OuHeproaromusaart, 1989 r. -304 c.

http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show book=111646

13. CoopHuk 3amau no nuHerHoi anredpe. 1U.B. Ilpockypsikos. CIIG: Jlans,

2008 . -336 c.

http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show book=78948

B) porpaMmmHoe odoecnevyenue 1 UHTepHeT-pecypcehl:
DJIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI, MPEAOCTABISAIONIEH BO3MOXXHOCTh
KPYTJI0CYTOYHOTO NUCTAHIIMOHHOTO MHIWBUIYAIbHOTO JOCTYNA I KaXKIO0TO
00yyJaroIierocs:

l. bubnnoreuHo-nHPOPMALIMOHHBIN LEHTP

Mockosckorollonmrexa.http://lib.mospolytech.ru/.

2. ZNANIUM.COM http://znanium.com/. OnHOBpEMEHHBIN U
HEOTPAaHMYECHHBIM JIOCTYI KO BCEM KHHTaM, BXOSIIUM B IMAKETHI, B JIFOOOE
BpeMsl, U3 JTF000T0 MecTa IoCcpeICTBOM ceTu MHTepHeT.

3. Kauradonn http://www knigafund.ru/.

4, bubmuoTex http://www.bibliotech.ru/.

9. MartepuajibHO-TeXHHYECKOEe o0ecreyeHue TUCIMIINHBI.

Cneunanu3upoBaHHbIE y4eOHbIe nabopaTopuu Kadeapsl
«[IpomsinuieHHas TEIUIOPHEPTETHKAY, OCHAII[EHHBIC NIEPCOHAITBHBIMU
KOMIIBIOTEPAMH CO CIELUAIU3UPOBAHHBIM TPOTPAaMMHBIM OOECHEUYEHHEM U
IPOEKTOPOM JIJIsl IEMOHCTPaLUH.

10.MeToanuyeckue peKOMEHIANMH /1JIs1 CAMOCTOSITE/ILHOI padoThI
CTYJAEHTOB.

B mpomecce 0o0ydeHUsT CTYIAEHTHI JOJKHBI BBHITIOJHUTH OJHY KYpPCOBYIO
paboTy, KOTOpas SBISETCS JOMYCKOM K 3a4eTy.

10.1. 3auamus nexyuonno2o muna.

B xoxe neknuii npenoiaBaTenb U3jaracT U pa3bsICHsIET OCHOBHBIE, Hanbosee
CIIOKHBIC TIOHATHS TEMbI, a TaKXe CBSI3aHHBIE C HEM TeopeThuueckue u
paKkTHUECKHEe MPOOJIEMBbI, JaeT PEKOMEHIAIIMK Ha BBIITOJIHEHNE CaMOCTOSTEILHOMN
padoTHI.

B xone nexuuii o0y4arommumcs peKOMEHTyeTCS


http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=65604
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=65604
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=87364
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=87364
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=111646
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=78948

- BECTH KOHCIIEKTUPOBaHUE yUeOHOr0 MaTepuana;

- oOpamiatb BHUMaHUE Ha KaTeropuu, (GOPMYIUPOBKH, PACKPHIBAIOIIUE
COJICp’)KaHME TEeX WIM WHBIX SBJICHUW U TMPOIECCOB, HAYYHBIE BBIBOJBI U
MPAKTUYECKUE PEKOMEHAIIMU 110 UX TPUMEHEHHUIO;

- 3a/JaBaTh NPENOJABATEII0 YTOYHSIOIIME BOIPOCHl C IENIbI0 YACHEHUS
TEOPETUYECKUX MOJI0KEHUH, Pa3pELICHNs] CIOPHBIX CUTYAIUH.

B pabounmx KOHCHEKTax 3>KEJaTeIbHO OCTAaBJIATh IOJIA, HAa KOTOPBIX BO
BHEAYJUTOPHOE BPEMS MOXHO CJHEJaTh IOMETKH M3 Yy4eOHO-METOIUYECKOIro
oOecrieueHuss HJisi CaMOCTOSITEIBHOM pPaOOThl OOYYAIOMIMXCS, JIOMOJIHSIOIIETO
MaTepHall MPOCIYIIaHHOMW JIEKIINH, a TaKXKEe MOMETKH, MOIYEPKUBAIOIINE 0COOYIO
BAKHOCTh TE€X WJIM UHBIX TEOPETHUUECKUX MOJIOKEHUM.

JIJist yCenHoro oBiaicHus KypcoM HE0OX0IMMO MOCenaTh BCe JEKIUU, TaK
KaK TEeMaTUYECKU MaTepuall B3auMOCBSA3aH MEXIy co0oil. B ciydasx mpomycka
3aHATHS CTYJEHTY HEOOXOAMMO CaMOCTOSITEIbHO M3Y4YUTh MaTepuail U OTBETUTh
Ha KOHTPOJIbHBIE BOMPOCHI MO MPOMYIICHHONW TeME BO BPEMsSI WHIAUBUIYATbHBIX
KOHCYJIbTALIU .

10.2. 3auamus cemunapcxozo muna. I[lpakmuyeckue 3auamusi.

[IpakTHueckoe 3aHATHE - 3TO 3aHATHE, MPOBOAUMOE MOJ PYKOBOJCTBOM
MpenojiaBareyii B y4eOHOW ayJUTOPUM, HANPABICHHOE HA YriayOJeHUE Hay4dHO-
TEOPETUYECKUX  3HAHMM W OBJIAJICHHME  OMNPEACICHHBIMH  METOJaMu
CaMOCTOSITeNIbHOM paboTel. B mporecce Takux 3aHATHI BbIpaOaTHIBAIOTCS
MPAaKTUYECKUE YMEHHUS.

[Ipu moAroToBKE K MPAKTHUECKUM 3aHSATUSM OOydaroleMycs HEOoOXOJIUMO
U3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTCS C JOMOJHUTEIBHOU JTUTEPATYpPOH,
NOATOTOBUT KOHCHEKT MO METOJWYECKON JUTEepaType C y4eTOM PEKOMEHAAIUi
pEenoaaBaTersl.

Ha npakTuyeckoMm 3aHATHM TJABHOE - YSCHUTH CBSI3b PEIIAEMBIX 3a7ad C
TEOPETUYECKUMU TOJIOKEHUsIMU. [Ipu pelieHun mpeasioKeHHOW 3a7ady HY>KHO
CTPEMUTHCS HE TOJBKO MOJIYYUTh MPABUIBHBIN OTBET, HO U YCBOUTH OOIINIT METO
penieHus NoJ00HbBIX 3a/ay.

PekomeHnnyeTcss UCHOJIb30BaTh CIEAYIONIMI MOPSAOK 3alUCU  pPELIEHUs
3aa4H:

- ICXOJIHBIE TaHHBIC JI pelIeHus 3a71a4u (4TO JaHO);

- 4TO TpeOyeTCs MOMYYUTh B PE3yJIbTaTe PEIICHNUS;

- KaKH€ 3aKOHBI U TTOJIOKEHUS JTOJHKHBI OBITH IPUMEHEHBI;

- 001Mii 1y1aH (MOCTIEA0BATEILHOCTD) PEIICHNUS;

- pacueTsl;

- IOJTyYE€HHBIN pe3yJIbTaT U €r0 aHaJIu3.

Jlornueckasi CBS3b JICKIIMM U IPAKTUYECKUX 3aHATUHN 3aKJIFOYAETCS B TOM, UYTO
uH(pOopMaIs, MoTydeHHAs: Ha JICKIIUHU, B MPOIECCE CAMOCTOSITEIbHONW pa0dOThI Ha
MPAaKTUUYECKOM 3aHSATUM OCMBICIUBAETCA U mepepadaThiBaeTCsl, MPU MOMOIIU
pernojaBaresss aHaIM3UPyeTcsl 10 MeIbYallluX MNoApOOHOCTEH, MOCiIe Yero
IPOYHO YCBAMBAETCH.

10.3. 3anamus cemunapcrxozo muna. Jlabopamoprwvie pabomui.



Lens naGopaTopHbIX pabOT - U3YYUTh M OCO3HATh OMpEJEICHHbIC
du3nueckue mpolecchl U 3aKOHOMEPHOCTU. BuinmonHeHue paboThl M MOJIy4YEHHE
JIOCTOBEPHBIX PE3YJbTaTOB OCYIIECTBIISETCS OIBITHBIM ITyTEM B CICITHAITBHOM
MTOMEIICHUH — Jab0paTOPHH, TO €CTh HATJISIHO, TaK CKa3aTh.

Hakanyne paboThl mpemnogaBaTeb COOOMIAET TEMY W TPOCUT CTYIEHTOB
JIOTIOJTHUTEIPHO K HEW TOJATOTOBHUTHCS, BBITIOJHUTH KOHCIEKT TEOPETHUYECKOTO
MaTepuana.

JIaGopartopHas paboTa moapazymMeBaeT:

1. 3ydenue onpeneiaeHHOro (pU3MIeCKOro WiM TEXHOJIOTHUECKOTo Mpoliecca
Ha TMPaKTHKE, MCIOJIb3ys MPU ATOM METOJbI, MPEABAPUTEIBHO H3YUYCHHBIC Ha
JEKIHSIX.

2. Bpibop HaumbOosiee ONTUMAJIBHOTO TIpHeMa BBHINOJHEHUS 3aMEpPOB U
UCCJIeIOBaHUSI, KOTOPbIe 00ecreurnBaeT Hau0oiee TOUHbIN pPe3yIIbTar.

3. Ompenenenne (PakTUYECKOrO pe3ysibTarta W €ro CpaBHEHHE C
TEOPETUYECKUMH JTaHHBIMHU, OIMMCAHHBIMA B YYEeOHHUKE COTJIACHO BBIOpAaHHOMN
TEMaTHKe.

4. OOHapy)XeHHE TPUYHH IIOJYYEHHOTO HECOOTBETCTBHS M T'PAaMOTHOE
U3JI0KEHUE X B OTYETE JaOOPATOPHOM pabOTHI.

5. I'pamoTHOE OpopMIIEHHE BBIBOJAOB COTJIACHO TPEOOBAHUSAM METOANYKHU.

6. OdgopmiieHre oTueTa 1o JabopaTopHO paboTe U ero 3amuTa.

10.4. Camocmosmenvrnas paboma. Iloocomoska K 3aHAMUAM TEKYUOHHO20 U
CEMUHAPCKO20 MUNA.

BaxxHOol YacThi0 CaMOCTOATENbHON pabOThl SIBISETCS YMEHHE BBIICIUTH
OCHOBOIIOJIAraloIIre, OTIPABHBIE TOYKA B TOHUMaHUU MaTepuaia. Oco0o BakHYIO
pOJIb B ATOM TPOIECCE HEOOXOAMMO YIEIUTh KOHCIEKTY JIEeKIMi, B KOTOPOM
npenojaBarenb CHOPMHUPOBAT  «CKEJIET», CTPYKTYpPY pasiena JAUCIHUILUIUHBIL.
UrennemM ydeOHONW W HAy4yHOM JHUTEpaTypbl OOydaromuiicss yriayoiseTr u
pacmmpsieT 3HaHHS O TpeaMmeTe u3ydeHus. OcHoOBHas (PYHKIUS YICOHHKOB —
OpHEHTHPOBATh CTYACHTA B CHCTEME 3HAHHWA, YMCHHMA W HAaBBIKOB, KOTOpPHIC
JOJKHBI OBITh YCBOSHBI OYAYITUMU CITEIUATUCTAMH TI0 TAHHOHN JTUCIUIUINHE.

[ToaroToBKa K 3aHATHSAM JICKIIMOHHOTO THIA IMOApPa3yMeBaeT MPUOOpPETCHHE
oOydJaronuMcsl TIEPBUYHBIX 3HAHWW 10 TEME JIEKIWH [JI  TIOJTOTOBKH
KCTPYKTypH3allid O0BEKTa W3YYCHHS, KOTOPYIO IPENoaaBaTeNb BBIMOJIHACT Ha
nexknuu. V3ydeHue watepuaia 1Mo TeMme JISKIUM HWMEeT Ielb YTOYHCHUS
OTJIETTbHBIX MOMEHTOB.

[lepen mpakTHUECKUM 3aHATHEM CIEAYeT HW3YYUTh KOHCIEKT JICKIIMH U
PEKOMEHJIOBAaHHYIO TMpEINoJaBaTesieM JIMTepaTypy, oOparias BHUMaHUE Ha
MPaKTUYECKOE TPUMEHEHUE TEOPUHU U HA METOJIUKY PEIICHUS TUIIOBBIX 3a/ad.

[lepen maGoparopHOii paboTON OO0YyYaIOMUNACA TMOJATOTABIMBAET 3arOTOBKY
OTUYETa, BBITIOJNHSIS KOHCIEKT TEOPETHUUECKOTr0 MaTephaia MO METOIUYECKON
JUATEpaType C Y4Ye€TOM peKOMEHaaluy Impenojasarenss. B mponecce
KOHCITEKTHPOBAHUS OOYYAIOIIMICS TEOPETHUYECKH 3HAKOMHTBCS C TIPEICTOSIINM
3a/laHUEM WJIM TIoJTy4daeT oOlllee MpecTaBiIeHUue O TOM, YTO HeoOXoauMo Oyner
caenaTh 1abopaTopHOM paboTe.



10.5. Camocmosmenvnas paboma. Ilpopabomxa mem BblHECEHHLIX HA
camocmosmenvbHoe uzydenue.

HucuunnuHa «OO1ue BOMPOCH JHEPTETHKU» COJIEPXKUT, B TOM YHCIIE,
CBEICHHSI O METOJIaX UCIBITAHUHN 3JEKTPOTEXHOJIOTMUECKUX KOMIUJIEKCOB, a TaKKe
UX Yy3JI0B, arperaToB U CHUCTEM. YCHEIIHOE OCBOCHHME AMCUUIUIMHBI HEBO3MOXKHO
0€3 caMOCTOSITeNTbHON MPOPAOOTKU OTJEIBHBIX TEM.

n/m | Ne pa3aena (TeMbl) AUCIATITHHBI ®dopma (Bu) TpynoemKkocTh B yacax
CaMOCTOSITEJIbHON
paboThI
Cemecmp 5
1 | Pazgen 1 «OcHoBHBIE crocoObl 3amucu | IloaroroBka K 24

ypaHEHHS ¥ PSMBbIE METO/bI UX PEIICHHI» | BBIOJIHECHHIO
MIPAKTUIECKHUX padoT.

Iloaroroska K
KOHTPOJIbHOH paboTe.
2 | Pasnen 2 «Metoas! pemenust HenuHelWHbIX | [loaroroska K 20
ypaBHEHUI» BBITIOJTHEHHIO
NPaKTUYECKUX paloT.
ITonroroska K

KOHTPOJIbHOW  pabote
o moayisim 1 u 2.
Bremmonuenue PI'P

3 | Paznmen 3 «YcroituuBocTh sHeprernueckux | [loaroroska K 20
CUCTEM u IPUMEHEHUE TEOpPUH | BBIIIOJHEHUIO
BEPOSITHOCTH B 3HEPIOCHUCTEMAX) NPaKTHYECKUX padoT.
[Toaroroska K

KOHTPOJIBHOM  pabore
10 MOJYJItO 3.
Brimonnenue PI'P

10.6. CamocrositenbHas pabota. [loaroroBka k 3adery.

[ToaroToBKa K 3a4eTy MPEANOaraer:

- U3y4EHUE OCHOBHOM U JONOJHUTEIBHON JIUTEPATYPBHI;

- U3y4YECHUE KOHCIEKTOB JIEKIUI;

- U3Y4YEHHE KOHCIIEKTOB IPAKTUUECKUX 3aHATUH U OTYETOB IO JJaOOPATOPHBIM
paboram;

- TUCTAaHLIMOHHOE TECTUPOBAHUE IO TEMAM.

11.MeToanyecKkue peKOMeHAAIUM /I PenoJaBaTeJis.

Meronnka TpemnojaBaHus U peanu3alusi KOMIIETEHTHOCTHOTO IOJX0Ja B
mporiecce OOy4deHHsI TPEANoiaraeT WCIONIb30BaHUE B TMpolecce OOydeHHUs
WHHOBAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH (JIGKIMH C TPUMEHCHHEM
MYJBTUMEIUHHBIX TEXHOJOTHI,) C TOMOIIBI0 CTAIlMOHAPHO YCTAHOBJICHHOMN
MYJBTUMEIUHHON CHCTEMBI, a TakkKe 0e30yMaKHbIX TEXHOJIOTHH BBITOJTHCHHSI
TECTOBBIX 3aJlaHWK (XpaHCHHWE 3aJaHUil W PE3yJbTaTOB WX BBIMOJHEHUS Ha
KadenapaaIbHOM CepBEpe W BBIMOJTHCHUE 3aJaHWM WHIWBUIYAJIbHO Ha pabodmx
CTaHITUSAX B KOMITBIOTEPHBIX KJIaccax).

Bonpocekl k 3aueTy Mo JUCHUNIUHE




«O0mme BOMPOCH PHEPreTUKW» IS HarpapieHus noarotoBku 13.03.02 -

«DNEKTPOIHEPTETUKA u AIIEKTPOTEXHUKAY (mpo¢ub HOJTOTOBKH
«DNEKTPOCHAOKECHHE ).
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YpaBHEHUE ABUKEHUS POTOPA.

. OOpanieHre MaTpulIIbl.

. IIpocras nrepanus.

. Meron HeroToHa 1151 pelieHns: HETMHENHON 3a1a4H.

. 'pagueHTHBIN METOT B 33/1a4aX ONTHUMU3ALINH.

. [loHATHE O CTOXACTUYECKOU CBSI3H. MHOKECTBEHHAS PETPECCHUS.
. XapaKTEpUCTUYECKOE YPAaBHEHHUE U €TI0 KOPHH.

. Anrebpandeckuit meton ["aycca.

Meton HeroTOHA, €r0 JOCTOMHCTBA U HEJIOCTATKH.

Merop Diiniepa, €ro BbIBO/I, TOTPEIIHOCTH.

OneHka yCTOMYHUBOCTH IO KPUTEPHUSM.

Pewmenue cucrem auddepeHuuanbHbIX YpaBHEHHM.

[Ipsimbie MeTO b (00JACTh MPUMEHEHUSA).

Tabmuunbiii MeTog ["aycca.

Kpurepnii ctTaTnueckoi yCTOMYMBOCTH.

Meron HeonpeneeHHbIX MHOXUTENEN Jlarpanxka.

Anrebpanyeckas popma merona ["aycca.

Y cKopeHHas uTepanusi.

Pemenne nuddepeHnanbHOro ypaBHEHUs ¢ IOCTOSTHHOW IPaBOM 4acThIO.

KopHH XapaKkTepucTUYeCKOrO ypaBHEHMUS.

. IIporuo3upoBaHue Harpy3Ku SHEPrOOOBEKTOB.

Onpenenenue ycTOMUMBOCTHU O JIAMYyHOBY.

Merton Ditnepa, 001aCcTh €r0 MPUMEHEHHUS.

[TapHas nuHeiHas 1 kBagpaTHuHas perpeccus. O61acTh NpUMEHEHUs.

Pewmenue cuctemsl nudpepeHraibHbIX ypaBHEHUN B OTKJIOHEHHSIX.
Meron Tpuanrynsauuu. JIOCTOMHCTBA M HEJOCTATKHM METOIOB IEPBOIO

JIKa.

. YcoBre cX0AMMOCTH UTEPAILMOHHOTO MIpoIiecca.

. AHanmu3 nepexoaHbIX peskuMoB DIC (MOCTaHOBKA 33/1a4N).

. MeToa nocneaoBaTeIbHbIX THTEPBAJIOB.

. Yucnennoe pemenue auddepeHuuanbHbIX YPaBHEHHM.

. Koadpumment xoppensiiuu. Ero cmpica.

. OneHkKa yCTOMYMBOCTH 10 KOPHIM XapaKTEPUCTUYECKOIO YPAaBHEHUS.

Cucrema HenMHEMHBIX AUQQEpeHInanbHbBIX ypaBHEHUH B 3ajJadax

BJICHUSI pe)KMMaMU (ITOCTaHOBKA 3a/1a4H).

. Meron Pynre-KytTa 4-r0o mopsika, 00;1acTh €ro mpuMEHEHHSI.

. OcHoBHBIE BUBI HasiesxkHOCTH DOC.

. Ucnionpb30BaHre HEMPOHHBIX CETEN ITPU MPOTHO3UPOBAHUM Harpy3ku B D9C.

. HeueTkue nipeacraBiaeHus Ipu perynpoBaHuu napametpon 3C.



[Iporpamma coctaBieHa B cOOTBETCTBUU ¢ DenepaibHbIM rOCy1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIET0 O00pa3oBaHUS IO  HAalpaBJICHUIO
noarotoBku OakanaBpoBl3.03.02 «DneKTposHEpreTHKa U JIIEKTPOTEXHUKAY,
yTBepkIeHHbIM MuHoOpHayku Poccun (IIpuka3 ot 28.02.2018 r.)

IIporpammy cocraBuJI:

3aBenyromuii kaheapou, K.T.H. JI.LA. Mapromux

IIporpamma yrTBep:kaeHa Ha 3aceqaHuu Kadeapsl «IlpombliuuieHHas
TEIUI0IHEPreTUKa)

«30» aBrycta 2021 r.,nmpoTtokoi Ne 1.

3aBenyronuii kadeapoi, K.T.H. JILA. MaprommH



[Tpunoxenue Nel
CtpykTypa u coepxaHue AMCHUIUIUHBI «OOI11IKhe BOIPOCH JHEPTETUKMY IO HAMPABICHUIO MOJATOTOBKH O0aKalaBpOB
13.03.02 - «DnekTposHepreTuka 1 JIEKTPOTEXHUKA

Bunbl yueOHO# paboThl, BKIIIOYAst .
Bunbl camocrosTensHOM paboTh Dopmsl
CaMOCTOATENBHYIO PadoTy

Henens CTYJIEHTOB aTTeCTalluu

Paznen Cemecrt
H p cemectpa CTYACHTOB M TPYIOEMKOCTh B 4acax

J I/C | Jla6 | CPC | KCP | K.P. | KII. | PTP Pedep. K/p 9 3

Pazgen 1 «OcHOBHEIE CIOCOOBI 3aIIHCH 1
YpaBHEHUS U MPSMBIE METOJIBI MX
peIICHUI.

Tema 1. Beenenne. OcHOBHbBIE ITOHATHUS U
onpexaenenus. [Ipenmer u 3anauun 2 2 4
JUCIUILIMHEL. MOJIeII OCHOBHBIX
3JIEMEHTOB YHEPIE€TUYECKOU CUCTEMBI U
CHCTEMEI B 1IeJIOM. PeXMEI
3JIEKTPUUYECKUX CUCTEM, UX YCTOUUHUBOCTh
1 €€ BUJIBL.

Tema 2. YpaBHeHUs y3JI0BBIX 1
HanpspkeHui. Cxema 3aMeleHus
aNeKTpuuecKkux cucreM. opMupoBanue u
MaTpUYHas 3alIUCh YPaBHEHUM
YCTaHOBUBILETOCS PEXKUMA DIIEKTPUIECKUX
CUCTEM. YpaBHEHHUsI Y3JIOBBIX HANPSKEHHUM 2 2 A
(YVH) u ux marpuuHas 3anuck. Matpuna
MPOBOAMMOCTEH. DIIeKTprUecKast CeTh, KakK
rpa¢. MaTpulisl HHIMICHIIUH.
Hcnonb3oBaHne MaTpull MHIUACHIIUN TPU
(OopMHPOBAHUY U PELLICHUN YpaBHEHUH
Y3JI0BBIX HaIPSKEHUM.

Tema 3. IIpsimbie meToas! pemenus YYH. | 1 2 2 4
Merton ["aycca B anrebpanueckoit hpopme.




Tabmuunas popma metona ['aycca. Meron
TpuaHryisiuuu Marpui. OOpamienue
MaTpUILIbI Y3JIOBBIX POBOJIUMOCTEH.
Pewienne cucreMsl IMHEMHBIX YPaBHEHUI
B 0OpareHHo# ¢popme, 00J1acTh
IPUMEHEHHUS TaKOT0 OIX0/a.

Paznen 2 «Metojpl pelieHus HeIIMHEHHBIX
ypaBHeHu». Tema 4. MeTopl perieHus
geanaedHbpx Y YH. Crioco0s! 3agadus
Harpy3Ku ¥ T€Hepalluy B y3Jiax. 3aruch
HEJIMHEHHOMN CUCTEMBI YpaBHEHU
y3710BbIX HanpspkeHui (YYH).
Hrepaumnonnsie MmeTo bl penieHus Y Y H.
[IpocTas u yckopeHHast uTepanus.
Koaddunnents! yckopeHus u 3ameasieHus
pacueroB pexxuma. Meron HeroToHa.
['panueHTHBIN METON U €ro MIPUMEHEHHUE B
3a7a4ax JIEKTPOIHEPreTuku. Meto o
napameTpy, €ro UCIoJIb30BaHUE IS
orieHku coctostHust DIC. JIOCTOMHCTBO U
HEJOCTATKU METOJIOB IIEPBOTO U BTOPOTO
nopsiaka. Onrumusanus pexumon IDIC.
Meroa HeonpeaeIeHHbIX MHOKUTENEN
Jlarpanxka. [IpumeHeHue rpagueHTHOTO
METO0/1a B 33J]a4aX ONTUMHU3ALNHI PEKUMOB
29C.

Tema 5. Pemienue quddepeHnmnanbHbIX
YpaBHEHHI B 3371a4aX YHEPTETHKH.
[TocraHoBKa 3aaun aHaIM3a MEPEXOTHBIX
PEXKUMOB. AHATUTHYECKOE PELICHUE
yYpaBHEHMS JBMXKEHUS pOTOpa.
[TorpemnocTtu pacuera. UncieHHbIe
METO/bI pemieHus T hepeHInalIbHBIX




YPaBHEHUI: MTOCJIEI0BATEIbHBIX
WHTEpBajoB, Jinepa, Pynre-Kyrra
yeTBepToro nopsaka. O6macts
npuMeHeHus. Vcnonas3oBanue
CUHXPOHHU3UPYIOLIEH MOIIIHOCTH
reHeparopa JJis OLEHKH CTaTUUeCKOU
ycToiunBocTU. MeTo rtonmanaei 1is
aHaJIM3a JUHAMHUYECKON YCTOWYUBOCTH.

Paznen 3 «YCcTOMYUBOCTh SHEPrEeTUUECKUX
CUCTEM U IPUMECHECHHUE TEOPUH
BEPOATHOCTH B dHEprocucreMax». Tema 6.
Mertoibl pemeHuss CUCTEM
muddepeHIaTbHBIX YpaBHEHUH 1715
aHasinza ycroiuusoctu 99C.
dopMupoBaHuE U pElIeHUE CUCTEM

Qg depeHraIbHbIX ypaBHeHUN. AHAIH3
BO3MOXXHOCTH YIPOIIEHUS CUCTEMBI
muddepeHIIMaTbHBIX YpaBHEHHH. 3anuch u
peleHne ypaBHEHUH B OTKIIOHEHHUSX.
Ornpezenenne yCTOMUYUBOCTH T10
JIsnyHOBY. 3amKch CUCTEMBI
JMHEapU30BaHHBIX YpaBHEHUHN HA
ONEPATOPHOM IJIOCKOCTH U €€ pElICHUE.
XapakTepucTUueCcKoe ypaBHEHUE U €T0
pemieHue. YacToTHbIE KPUTEPUU OLICHKH
pe3yibTUpyronien ycroitunsoctu B 93C.
Ouenka cratudeckoit ycroitunBoctu 93C.
[IpakTHveckue U pacdyeTHbIC KPUTSPUH, X
B3aUMOCBSI3b.

Tema 7. Mcnionp30BaHNE OCHOB TEOPHUH
BEPOATHOCTH U MAaTEMaTHUECKOMN
CTaTUCTHUKHU B 3aaa4ax
AJIEKTpo3HepreTuku. Cratnyeckas




00paboTKa pe3yJbTaTOB 3aMEPOB
PEXUMHBIX [1APAMETPOB B SJHEPTOCUCTEME.
VYpaBHeHUs mapHOM perpeccuu: JIMHEHHOE
u kBajparnyHoe. Koadppuimens
Koppesiiuu. Vicnonb30Banue ypaBHEHUI
perpeccuu B 3a7adax pOrHO3UPOBaHUS
PEKHUMHBIX [TaPaMETPOB U ONTHUMU3AINH
pexxuMoB. MHOXECTBEHHAs JINHENHAS
perpeccusi, IPpOrHO3UpOBaHUE IPaPUKOB
Harpy3Ku SHEProoObEKTOB Ha €€ OCHOBE.
OcHOBHbBIE TOHATUS HAJEKHOCTH
¢ynkunonuposanust D3C, BUIBI
HaieX)KHOCTU. Mcrionp30BaHue HEMPOHHBIX
CeTe, HEYETKMX MHOKECTB B 3a]ja4ax
yIpaBIEHUS PeKUMAMH SHEPTOCUCTEM.

Hroro 3a 1 cemectp

18

18

36

UTOI'O

18

18

36

Onun
pedepar

3aBenyromuii kadeapou, K.T.H




IIpunoxenue 1 k
paboueii mporpamme
MMHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHMS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICIIIEI'O OBPA3SOBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hanpasnenune noaroToBku
13.03.02 «DneKTposHEepreTUKa U dIEKTPOTEXHUKA»
dopma o0ydeHHs: OUHas

Bun npodeccuonansHoit nesrensHocTH: (B coorBerctBuu ¢ ®I'OC BO)

Kadenpa: «2nekTpoodbopyaoBanre U MPOMBIIIUICHHAS SJIEKTPOHUKAY
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

«O01mme BONPOCHI IHEPTreTHUKN»

DOI'OC BO 13.03.02 «2y1eKTPOIHEPreTHKA U JIEKTPOTEXHUKA)

B mporiecce 0cBOeHUS 1aHHOM TUCHUIUIMHBI CTYACHT (GOPMHUPYET U IEMOHCTPUPYET CIIEAYIOIINe
npogeccuoHaTIbHbIE KOMIIETEHINH

Hepeqeﬂb KOMIIOHCHTOB

KOMIETEHLAU
WH- |[®OPMYJIMPOB-
NEKC KA

Texnoaorus
¢dopmuposan
s
KOMIIETEHIIH

v
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Dopma
OLICHOYHOI0
cpeacTBa**

CTeneHu ypoBHeil 0CBOCHUSI KOMIIETEeHIHIi




OIIK-3 |Cnoco0eH NpUMEHSTH
COOTBETCTBYIOIINI
buzuKo-
MaTeMaTUYECKUI
armapar, METO/Ib]
aHan3a u
MO/JICITUPOBAHMUS,
TEOPETUIECKOTO u
DKCIIEPUMEHTAILHOTO
MICCIICTOBAHMS npH
[pCLICHUU
podecCHOHATBHBIX
3agau Teopernyeckas
17 MPAaKTUYECKasl
npodeccuoHanpHas

MMOATOTOBKA

B

BHATb:

OHEPIreTUYCCKNUEC PECYPChl U OCHOBBLI
TCIJIOTEXHUKH,

TCXHOJIOT'MU IPOU3BOJACTBA
QJICKTPO3HEPIUU Ha DJICKTPOCTAHIIUAX

YMeTh:

pa6OTaTL HaQ MIPOCKTaMHU
DJICKTPOIHCPICTUICCKUX Hj
QJICKTPOTEXHUYCCKHUX CUCTEM U HUX|

KOMIIOHCHTOB;
JIa1eTh:

HaBBIKAMHU JTUCKYCCHUHU U TEPMUHOJIOTHEH
[0  JHEePreTH4YecKUM  pecypcaMm U

OCHOBaM  TCIUVIOTCXHUKH, TCXHOJIOTUU
IIPpOU3BOACTBA DJICKTPOOHEPIrun Ha
OJICKTPOCTAHIIMAX n OCHOBHOMY
060py2[0BaHI/IIO TCILIOBBIX

ANEKTPHYCSCKUX CTAHITIH;

TIeKITHSI,
CaMOCTOSITEIb
Has paboTa,
mabopatopHas
paborta

JI/P,

ba3oBblil ypoBeHb:

BOCIIPOM3BO/ICTBO IOJIYYEHHBIX 3HAHUU B XOJI€
TEKYILEr0 KOHTPOJIsS

IIoBBIIICHHBIH YPOBEHB:

IIPAKTUYECKOE IIPUMEHEHUE MTOITYYEHHBIX
3HaHUH B IIpoLiecCe MOATOTOBKH K
1a00paTOpHBIM paboTaM, K BBICTYIUIEHUIO C
JIOKJIAJIOM TI0 TeMe pedepaTa

**- CoxparieHus (opM OIIEHOYHBIX CPECTB CM. B mpuiioxenun 2 k PIT.







[Ipunoxxenne 2
K paboueii mporpamme

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHUILIMHE «O01IHe BONPOCHI FHEPreTUKID)

HanmeHnoBanue [IpeacraBnenue
Ne OLICHOYHOTOCPEIC Kparkas xapakTepucTuKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA B
ocC TBa cpe/cTBa dOC
CoBmecTHas NEeSATEIbHOCTh TPYIIIbI
00y4JarImuxcs U I1earornyecKoro
paboTHHKa noj YIPABJICHUEM
MEeIaroruyeckoro  paboTHHKa C  Lenblo  [TeMsbl:
JlaGoparopuble  pemieHusi y4eOHbIX M TpodeccruoHanbHo - lIpoBenenue
1 paboThI OpUEHTUPOBAHHBIX 3aja4 IIyTEM [IapaMEeTPUUYECKHX
(JI/P) (GOpMHUpPOBaHKMS  HABBIKOB  IIPOBEJICHHS [MCIBITAHHH Pa3IMUHBIX
[MapaMeTPUYECKUX UCTIBITAHUH. m3nenuit ATO
[lo3BossieT OLICHUBATh yMEHUue
AHAIN3UPOBATH U perars
TUMTHYHBIETTPO(EeCCHOHATTbHBIC3aIauH.
[TponykT CaMOCTOATEIIbHOMN paboThI
CTYyACHTA, Hpe,I[CTaBJ'IHIOH_H/Iﬁ co0oi KpaTKO€ (TeMbl pe(i)epaTOB:
M3JIOKCHUC B IINCBMCHHOM BUIC |- AHaius METOI0B
[OJTYYEHHBIX PE3YJIbTaTOB TEOPETUYECKOTO |[MCIBITAHUM, HCIIOIb3yEMbIX
2 Pe(p;paT AQHaJIM3a OIpPEICICHHOW Hay4dHOW (y4eOHO- B aBTOTPAKTOPHOM
(P) MCCIIEIOBATENIbCKOM)  TeMbl, TIJIé aBTOP [IPOMBIIIJIEHHOCTH.
PAcCKpBIBAET CYTh HCCIENYEMOM mpobieMsl, [ AHAJIN3 METO/IOB
[IPUBOJUT PA3IUYHBIE TOUYKU 3PEHUsA, a TakKe [HArHOCTUKN CUCTEM ATC
COOCTBEHHBIE B3TJISbl HA HEE.
[Tponykr CaMOCTOSITEIIbHOM paboThI
KypcoBoii mpoekT (CTyAeHTa, MpeACTaBIAMUN coboil padoTy TeMbI KypCoBbiIX TPOCKTORB:
3 CMOTpH paznen 6 paboueit
(K/IT) 0  NpoeKkTupoBaHuto  cucremel  ATO,

m3nenusa ATD win e€ yactu

[IPOTPaMMBI




7. Y4eOHO-MeTOAHYecKOe U MHPOPMAaIHOHHOE 00ecleYeHue
AUCUMITHHBI
a) OCHOBHas IUTEpaTypa:

boictpurikuii I'.d. O6mias snepreTuka: YueodHoe nocodue st cpea.npod.
oOpazoBaHus: YueOHOe mocooue A1sl CTy/I. BhICHI. yue0.3aBeeHuid. — M.:
Axanemus, 2005. — 208 c.

0) TONOJTHUTEIbHAS JTUTEpaTypa:

OcHoBbl coBpemenHoil snepretuku / I[lon pen. E.B.AmeructoBa: B 2 u. — M.:
MOBMU. 2002.

B) IIPOTPaMMHOE 00ECIICUCHHE U HHTEPHET-PECYPCHI:

[IporpammHuoe obecriedeHrue 1 HHTEPHET-PECYPCHI HE TPEAYCMOTPEHBI.

8. MarepuajibHO-TeXHUYECKOe o0ecneYeHne U CIUIIIHHbI

JlaGopaTopHble pabOTHI MPOBOAATCS B CIEIUATU3UPOBAHHOW JabopaTopuu
kadeapsl «DIIEKTpOOOOPYIOBAaHKE W TMPOMBIIUICHHAs 3iekTponnkay (B-310),
OCHAIIIEHHON J7a00paTOpHBIM 000pYy/IOBaHUEM, CTEHAAMH, KOMIIBIOTEpAMU C
JIOCTYTIOM Ha KadepanbHbIid cepBep U B MHTEPHET.

Jlexuuu 4uTArOTCS B crielaiv3upoBanHon ayautopuu (B-306) ocHameHHOM
MYJIBTUMEIHUHHBIM TTPOCKTOPOM, SKPAHOM, HOYTOYKOM.

9. Metoauyeckue peKOMeHAAIMH JJIsl CAMOCTOSITEIbHO paGoThl CTY/IEHTOB

KoHTpoJsbHbIE BONPOCHI /1Jis1 NTPOBEIeHUS TEKYIero KOHTPOJIsl U
NMPOMEKYTOUYHOM aTTeCTAUM 110 HTOTaM OCBOEHHUS TUCIMILIMHBI, a TAKKe
JJISE KOHTPOJISI CAMOCTOATEJILHOM Pad0ThI M0 0TEILHBIM pa3jaejaam
AMCHUILINHBI.

[lepeuncnure  OCHOBHBIE  BO30OHOBISIEMBIE UM HEBO30OHOBIIIEMBIE
DHEPrETUUECKHUE PECYPCHI.

Ha3oBute aneMeHTapHbBINA COCTAaB TBEPAOIO TOILIMBA U BUIbI MACChl TOILINBA.

Yro siBNIsIeTCS OCHOBHOM XapaKTEpUCTUKOM JIF0OOT0 BH/1a TOTIUBA?

YT0 Takoe yCIOBHOE TOILJIMBO?

Ha3oBuTe OCHOBHOW NPUHLMII MOJY4YEHUS TEIUIOBOW JHEPTUM HA aTOMHBIX
AIEKTPOCTAHLIUSIX.

VYKaXuTe OCHOBHBIE MapaMeTphl COCTOSIHMS padodero Tela U €IMHHULBI
U3MEPEHUS UX.

Yem oTiiyaeTcs pealibHbIN ra3 OT UJ1eaIbHOrO ra3a’?
26



JaiiTe onpeaeneHne cpeaHEN U HCTUHHOW TEMIIOEMKOCTH.

OOBsSICHUTE CYHUIHOCTh MEPBOT0 3aKOHA TEPMOJUHAMHKM W HAIMUIIUTE €ro
MaTEMaTUYECKOE BBIPAKEHHE.

OnumuTre OCHOBHBIE  TEPMOJUHAMUYECKHE TMPOIECChl U YKAXKUTE
’HEeprodasaHc ITUX MPOIECCOB.

KakoBa cymiHOCTh BTOpOTO 3akoHa TepMoaumHamuku? Jlaiite HEKOTOpbIe
(bOpMYITHMPOBKH ITOTO 3aKOHA.

Yewm omnpeaensiercs 3pPEeKTUBHOCTD XOJIOAMIBHON YCTAHOBKH?

Kakue cCymiecTBylOT YacTHbIE CIIy4ad €CTECTBEHHOM U BBIHYXICHHOU
KOHBEKI[MU U MPUHIIMIIBI oTpeieieHust KodhGUIMEeHTa TeII00Taaun?

[Iporpamma cocraBiieHa B COOTBETCTBUM ¢ DefiepabHbIM rOCY1apCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAHAAPTOM  BBICIIETO O0pa30BaHUsA II0  HANPABJICHHIO
noarotoBkn  OakanaBpoB 13.03.02 «DnekTposHepreTuka M 3JIEKTPOTEXHUKA,
yTBepk1eHHbIM MunoopHayku Poccnu (ITpukas ot 28.02.2018 r.)

[Iporpammy coctaBui:
Crapmmii npeno1aBarTesib J1.0. BapnamoB

[Ipod., K.T.H. P.A. ManeeB

[Iporpamma yTBepsk/eHa Ha 3acegaHuu Kadeapbl «DIEKTpooOOpyI0BaHUE U
MIPOMBITIUICHHAS DJIEKTPOHUKA»
«30» aBrycta 2021 r., mpotokomn Ne 1.

3aBenytomuii kadenpoit

27



[Ipunoxenue 1
CrtpykTypa u coaepxanHue TMCHUILIMHBI «OO0IIHe BOMPOCHI SHEPTETUKMY» MO HAIIPaBJICHUIO MOATOTOBKU OakanaBpoB 13.03.02
«INEKTPOIHEPTETUKA U DIICKTPOTEXHUKA

Paznen

Cemectp

Henens
cemecTpa

Buer yueOHOI pabOTHI, BKITIOYAs
CaMOCTOSITENIFHYIO PadoTy
CTYICHTOB U TPYIOEMKOCTB B Yacax

Bunrl camoctosTenpHO paboTh
CTYICHTOB

DopMbl
aTTecTaluu

J

I/C

JIab

CPC

KCP

K.P.

KIIL | PI'P Pedep.

Kip

Pazgen 1 «OcHOBHEIE CIOCOOBI 3aIIHCH
YpaBHEHUS U MPSMBIE METOJIBI MX
peIICHUI.

Tema 1. Beenenne. OcCHOBHbBIE ITOHATHUS U
onpenenenus. [Ipenmer u 3anauun
JUCIIUILIMHBL. MOJIeI OCHOBHBIX
3JIEMEHTOB YHEPTETUUECKOU CUCTEMBI U
CHCTEMEI B 1IeJIOM. PeXMEBI
3JIEKTPUUYECKUX CUCTEM, UX YCTOUUHUBOCTh
1 €€ BUJIBL.

Tema 2. YpaBHeHuUs y3JI0BBIX
HanpsbkeHui. Cxema 3aMeleHus
aneKTpuueckux cucreM. opmMupoBanue U
MaTpUyHas 3alIUCh YPaBHEHHM
YCTaHOBUBILIETOCS PEXUMA IIEKTPUIECKUX
CUCTEM. YPaBHEHHMSI Y3JIOBBIX HANPSKEHHUM
(YVH) u ux marpuuHas 3anuck. Matpuna
POBOAMMOCTEH. DIIeKTprUecKast CeTh, KakK
rpa¢. MaTpulisl HHIMISHIIUH.
Hcnonb3oBaHue MaTpull MHIUACHLIUN TPU
(OpMHPOBAHUY U PELLICHUN YPaBHEHUI
Y3JIOBBIX HaIPSKCHUH.
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Tema 3. [Ipsambie meToabl pemienust Y YH.
Merton 'aycca B anredpanyeckoit popme.
Tabmuunas popma metona ['aycca. Meron
TpuaHTyisiuuu Marpui. OOpamienue
MaTpUILIbI Y3JIOBBIX POBOJIUMOCTEH.
Pewienne cucreMsl JIMHEMHBIX YPaBHEHUI
B 0OpareHHo# ¢popme, 00J1acTh
IPUMEHEHHS TAKOTO MOJIX0aA.

Paznen 2 «Metozsl penieHus: HEIMHEHHBIX
ypaBHeHU». Tema 4. MeToibl peleHus
HenuHerHbIX Y YH. CiocoOb! 3amanust
Harpy3Ku ¥ T€Hepalluy B y3Jiax. 3aruch
HEJIMHEHHOMN CUCTEMBbI YpaBHEHU
y3710BbIX HanpspkeHuid (YYH).
Hrepaumnonnsie MeTo bl penieHus Y Y H.
[IpocTas u yckopeHHast UTepanus.
KoaddunnenTts! yckopenus u 3ameasieHus
pacueroB pexxuma. Meron HeroToHa.
['panueHTHBIN METON U €ro MPUMEHEHHUE B
3a7a4ax JIEKTPOIHEPreTuKu. MeTo 1mo
napameTpy, €ro UCIoJIb30BaHUE IS
orieHkH coctostHust DIC. JIOCTOMHCTBO U
HEJOCTATKU METOJIOB MEPBOTO U BTOPOTO
nopsiaka. Ontumusanus pexumon IDIC.
Meroa HeolpeaeIeHHbIX MHOKUTENEH
Jlarpamxka. [IpumeHeHne rpagueHTHOTO
METO/1a B 33J]a4aX ONTUMHU3AINHU PEKUMOB
29C.

Tema 5. Pemenue nuddepeHnmnanbHbIX
yYpaBHEHHI B 3371a4aX YHEPTETHKH.
[TocraHoBKa 3aaun aHaIM3a MEPEXOTHBIX
PEKIUMOB. AHATTUTHYIECKOE PEIICHHE
ypaBHEHHS JIBHXKEHUS pOTOpa.
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[Torpemnoctu pacuera. YucieHHbIE
METO/BI pemeHus TuddepeHInaIbHbIX
YPaBHEHUN: M1OCIEN0BATEIbHbBIX
WHTEpBajoB, Jitnepa, Pynre-Kyrra
yeTBepToro nopsaka. O6macts
npuMeHeHus. Vcnonas3oBanue
CUHXPOHHU3UPYIOLIEH MOIIHOCTH
reHepaTopa JjIsl OLIEHKH CTaTU4ECKON
ycToiunBocTU. MeTon miomanei 1is
aHaJIM3a JMHAMHYECKONW YCTOWYUBOCTH.

Paznien 3 «YCcTOMYMBOCTH SHEPIETUUECKUX
CHUCTEM U IPUMEHEHNE TEOPUU
BEPOATHOCTH B SHEprocucreMax». Tema 6.
Mertoibl pemeHuss CUCTEM
muddepeHIaTbHBIX YpaBHEHUH 1715
aHasnza ycrouusoctu 99C.
DopMHUpPOBAHUE U PEIICHUE CUCTEM

T depeHIMATBHBIX YpaBHEHUI. AHAIN3
BO3MO’KHOCTH YIIPOIIEHUS CUCTEMBI

b depeHIMATbHBIX YpaBHEHHH. 3anuch u
pelIeHNe YpaBHEHUI B OTKJIIOHEHHUSX.
Ornpezenenne yCTOMUYUBOCTH T10
JIsnyHOBY. 3anuCh CUCTEMBI
JTMHEAPU30BaHHBIX YPaBHEHUI HA
ONEPATOPHOM IIIOCKOCTH U €€ PELICHUE.
XapakTepucTUIeCKOe ypaBHEHUE U €TO
penienure. YacTOTHbIE KPUTEPUU OLICHKU
pe3yibTUpyronien ycroituuBoctu B 93C.
Ouenka cratndeckoit ycroitunBoctu 93C.
[IpakTryueckue u pacyeTHbIC KPUTEPUH, UX
B3aUMOCBSI3b.
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Tema 7. Mcniosib30BaHKE OCHOB TEOPUH
BEPOATHOCTH U MAaTEMaTUUECKOMN
CTaTHCTUKH B 3a/1a4ax
aneKTposHepreTuku. Craruueckast
00paboTKa pe3yJbTaTOB 3aMEPOB
PEXUMHBIX [1APAMETPOB B SJHEPTOCUCTEME.
VYpaBHeHUs MapHOM perpeccuu: JIMHEHHOE
u kBagparuyHoe. Koadpuimens
Koppesiiuu. Vicnonb30Banue ypaBHEHUI
perpeccuu B 3a7a4ax MpOrHO3UPOBaHUS
PEKUMHBIX MTaPaMETPOB M ONTHUMH3AIUN
pexxuMoB. MHOXECTBEHHAs JINHENHAS
perpeccusi, IPOrHO3UpOBaHUE TPAPUKOB
Harpy3Ku SHEprooObEKTOB Ha €€ OCHOBE.
OcHOBHbBIE TOHATHS HAJECKHOCTH
¢ynkunonnpoBanust D3C, BUIBI
HajexxHocTU. Mcronb30BaHne HEUPOHHBIX
CeTei, HeYeTKMX MHOKECTB B 3aJja4ax
yIpaBJICHUS] PEKUMaMHU SHEPTOCUCTEM.

Hroro 3a 1 cemectp

18

18

36

UTOTO

18

18

36

Onun
pedepar

3aBenytomuii kadenpou, K.T.H
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