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Paboyvas nporpamma auctuniuasl «ONTHMU3ALNS CHCTEM YHEProcHaOKEeHUS»
paspaborana Ha ocHoBe ®I'OC BO 35.04.06 ArpomHKEHEpHS, yTBEp IEHHOro
npukasoM MunoOprayku Poccuu ot 26.07.2017 r. Ne 709.

ABTop: X
JI-p TeXH. HayK, mpodeccop [ B.B. Tponun

7

Pabouas nporpamma obcyxk/ieHa H peKOMeHI0BaHa K yTBEPK/ICHHUIO PelleHUeM
KaeNpeI npuMeHenus snekTprdeckoit sueprum ot _ (&, o 2., mporokon Ne 3.2

3aBeyromuii kapeapoit
KaHJI. TeXH. HAyK, JOLUEHT : A.l'. Kyapsixos

do -

Pabouas nporpamm on06peHa Ha 3acelaHWH METOAMYECKOH KOMMCCHM
(hakyspreTa sHepretrku 18 anpess 2022 r., mpotokon Ne 8,

IIpencenarens y
METOINYECKOH KOMHCCHH ﬂ/ /éf/ ~ W.I". CtpuxkoB
J-p TeXH. HayK, Ipogeccop g

PyxoBomurens

OCHOBHOM
podeccHoHaIBHOM
obpazoBaTeNbHOM
IIpOrpaMMmal

KaHJ. TEXH. HaYK, JOLEHT

Ka(eapsl JJIeKTPUIECKUX %%

MaIlKH U 2JEKTPOIPUBOIA B.A. Jlunery




1 Ilesb ¥ 3ailaUH OCBOEHUSA AU CLUIL/IHHBI

Ileibl0 OCBOEHUSI AUCLUIUINHBI «ONTUMH3ALUsSI CUCTEM SHEProCHaOKeHUsI»
SIBJISIETCSI OCBOEHUWe 3HaHWM O (PyHZaMeHTalbHBIX M MPUK/IAJHBIX BO3MOKHOCTSX
METOZI0B ONITUMH3AL[UU YCTPOMCTB U CETEBBIX CTPYKTYP CHUCTEM SHeprocHabkeHust
(C3) 00BeKTOB CeTbCKOXO035IMCTBEHHOTO Ha3HaueHus. B mporjecce u3yueHus AUC-
LUIUIMHBI «ONTUMH3aLMY CUCTeM SHeprocHab)keHWs» 00ydarollyecss MaructTparTy-
Pbl 3HAKOMSTCSI C MaTeMaTUYeCKUMU MeTOJjaMU OTMCaHusl, UCC/IeZIOBaHUs U OTITU-
MU3al1U MPOLIECCOB B CUCTeMax 3HeprocHabykeHusl; FOTOBSITCS K OpraHu3alyiy Ha-
YUHO-UCCJIeIoBaTe/IbCKOM  paboThl, 4YTOObI BeCTM TMMOMCK WHHOBALIMOHHBIX
OTNTUMAJIbHBIX pelleHUi 10 MPOeKTUPOBaHUI0 U PeKOHCTPYKLIMK aBTOMAaTHYeCKUX
YCTPONCTB U ceTeBbIX CTPYKTYP CO 0OBEKTOB CeTbCKOXO3SIMICTBEHHOT'O Ha3Haye-
HUSL.

3ajauu AUCIUII/IAHBI:
-U3y4yeHre MeTO/JUKM PellleHus KIaCCUUYeCKUX 3a/iau ONTUMU3aliy;
-U3yuyeHre MEeTO/IUKHU pellleHrs 3a/laud JIMHEMHOTO NMPOrpaMMUPOBaHUsI MPUMEHU -

TeJIbHO K TPAHCIIOPTHOM 3ajjaue CHUCTeM SHeprocHabKeHWsi 0ObeKTOB CeIbCKOXO-
31ICTBEHHOTO Ha3HAUEHHUST;

- M3yuyeHWe OCHOBHBIX METO/MK aHa/li3a U pacueTa CHCTEMbI KOMIIEHCAIIMH Peak-
TUBHOUN MOIIJHOCTH C MO3UIMM ONMTUMU3ALIMN TeXHUKO-IKOHOMHUUeCKOU 3¢ dekTrB-
HOCTH pabOThI pacripefie/IuTelbHbIX CeTeM CHUCTeM SHeprocHab)kKeHus OOBEeKTOB
CeJIbCKOXO03SIMICTBEHHOT0 Ha3HaUeHMsl.

2 IlepeuyeHp IJIAHMPYeMbIX Pe3y/IbTAaTOB 00y4YeHHsI MO JUCLHUILIMHE,
COOTHECEeHHbIX C IVIaHUPyeMbIMHU pe3yabTaramu ocsoenuss OIIOII BO

B pe3y/nbTaTe 0cBOeHMs AUCHUNIIMHBI (JOPMUPYETCSi KOMIIEeTeHI[UA

[MK-2 - CriocobeH obecrieunTh 3deKTUBHYIO IKCILTyaTal[ui0 CI0XKHbBIX TeX-
HUYECKHUX CUCTEM 3JIEKTPU(PUKALMA W aBTOMAaTH3aluM CeJIbCKOXO3IUCTBEHHOTO
TIPOU3BO/CTBA

3 MecTo sucuuniunsl B crpykrype OITIOII BO

«OnTUMU3aI[Ms  CUCTeM SHepProcHabKeHUsi»  sBJISETCS  AUCLUTUIMHOM,
dbopmupyeMoii ydyacTHMKaMud oOpa3oBarenbHbIXx —oTHouieHuit OITOIT  BO
TO/ITOTOBKMA  OOyuaroluxcss 10 HampasieHuto 35.04.06 «ATpouHkeHepus»,
HarpaB/IeHHOCTb «DJIeKTPOOOOPY/J0BaHKE U 3TIEKTPOTEXHOJ/IOTHI»



4 Oobem gucHumnHbI (108 yaca, 3 3aUeTHBIX eIUHULIBI)

Bup! yue6HOM paboThI Obmem, Yacos
OuHas 3aouHasi
KoHTakTHas pabora 45 11
B TOM UYHUCJIE:
-ayZINTOPHast 0 BUZAM yueOHBIX 3aHs- a4 10
TUMU

- JIeKLIUU 16 4

- TIpaKTUYeCKue 28

- 1abopaToOpHbIe - -

- BHeayJUTOpHas 1 1

- 3ayeT 1 1

- 9K3aMeH - -

- 3aI1MTa KYPCOBBIX pPaboT (IPOEKTOB) - -
CamocTosiTesTbHast padora 63 97
B TOM YUCJIE:

- KypcoBasi paborTa (TIpoeKT) - -

- IpoYMe BUJblI CaMOCTOSITEJIbHOW pa- 63 97
60TBI

HWTtoro nmo guciuniuHe 108 108

5 Copep>xaHue JUCLUIINHBI

[Io utoram M3ydaemMoro Kypca CTYJeHTbl CAAIOT 3a4éT C OLeHKOW. [luc-
LIUIJIMHA u3yvaeTcss Ha 1 Kypce, B 1 cemecTpe (OuHOe), a Takke Ha 1 Kypce B 1
cemMecTpe (3a04HOe).

Cojiep)KaHue U CTPYKTYypa JUCIUILIMHBI 10 0UHOH hopMe 00yueHust

Bujpl yueOHo# padoThl, BK/IIOYast

@

g E o CaMoOCTOATE/IbHYI0 PadoTy CTYAeHTOB
No S E E M TPY/0€MKOCTb (B Uacax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI Sl g [Mpaktu- | Jlabopa- CaMocTo
m ZE | § | Jlexuu | ueckue | TopHble

s sTebHast

& = u 3@HATHSL | 3aHATUS

pabora

1 1. CnoxHble 3J1eK- [1K-2 1 2 2 - 7

TPO3HepreTuYecKue Cu-
CTeMBbI
ITonsatue cucremsl. [IpuHs-
THe pelleHui Tpu yrpaB-
JIeHUM  CJIOKHBIMU ~ CH-
cremamu. IloHsTve Moge-
m. Knaccudukaims mMoje-
neti. dopmanusalyu Ipo-
6siembl (DYHKLIMH, ypaBHe-




Tembl. OCHOBHBIE BOIIPOCHI

dopmupyemsie
KOMIIeTeHIU

CemecTtp

Bujp1 yueGHOM paboThl, BK/IIOYast
CaMOCTOSITe/IbHYI0 Pad0OTy CTY/I€HTOB
U TPYAOEMKOCTH (B yacax)

Jlekiu
u

IIpaktu-
yeckue
3aHATUA

Jlabopa-
TOPHbIE
3aHSATUS

CamocTo-
ATebHas
pabora

HUsl, HepaBeHcTBa). Ctagumn
noctpoenus Mmogenu COHC.
3aziauv ONTUMH3ALMH.

2. OCHOBBI TEOpHH ONTH-
MU3aLU1
XapakTepucTvka OITUMU-
3al[MOHHBIX 3aza4. OCHOB-
HbIe 3Talbl pelleHys 3azad.
ITorckoBbie MeToabl. Me-
TOABI C WCIIO/Ib30BaHHUEM
TPOU3BOJHBIX. Teopema
CHnesia, - niepBasi ONTHUMU-
3alMOHHas 3azaua. JIuHen-
HOe u HeJIMHeNHoe

IIpOrpaMMUpOBaHHUe.

[TK-2

3. OcHOBHBIe 3TaNbl U
MaTeMaTH4ecKHe MeTo/ibl,
npuMeHsieMble
B MO/ie/IMPOBaHUHU
pexxumoB CIHC
Tun MaTemMaTUuecKon
MO/le/I, BO3MOXXHOCTH ee
NpUMeHeHHs1 B 3ajave Mo-
BbILLIEHUS 3P eKTUBHOCTU
C3OHC. YTOuHeHMe mnepeu-
Hs1 TIepeMeHHBIX U [1apaMeT-
poB U (opmbl cBs3el. Pas-
HOACITeKTHbIe MO/IeJIH.
Ymnpoienus VCXOJHBIX
NpeArnocbUIOK Mogenu. Me-
TOZbl UWCJEHHOIO pelle-
Hust. OnTuMuy3alyst Beibopa
KOH/IEHCaTOPHOM yCTaHOB-

KU.

ITK-2

4. OcHOBHbIE NIOHATHS
ontumu3anuu CIHC
[lonsiTve onTUMH3aLIUM. 3a-
Jlayl U KPUTEpUM ONTUMMU-
3auMM  pexxuMmoB. HesaBu-
CMMble M 3aBUCHUMbIe Tia-
paMeTphl, XapaKTepusy-
roye pexxuM COHC. Llesne-
Basg ¢yHkius. OcobeHHO-
CTU ONTUMM3ALMH peXuma
COHC pan1g 3aJlaHHOIO Ie-

ITK-2




Tembl. OCHOBHBIE BOIIPOCHI

dopmupyemsie
KOMIIeTeHIU

CemecTtp

Bujp1 yueGHOM paboThl, BK/IIOYast
CaMOCTOSITe/IbHYI0 Pad0OTy CTY/I€HTOB
U TPYAOEMKOCTH (B yacax)

Jlekiu
u

IIpaktu-
yeckue
3aHATUA

Jlabopa-
TOPHbIE
3aHSATUS

CamocTo-
ATebHas
pabora

puojga BpemeHH. Onrumu-
3aiusi  BBIOOpA  CeueHWUs
NIPOBOJHUKA  3JIeKTpUUe-
CKOM L[eTH.

5. DTansl noucka
ONTHMA/IbHOI'0 pPellleHus!
C3uC
Cb6op W aHanmM3 WMCXOJHOMN
vHpopmanmu.  CocraBine-
HUe MareMaTh4YecKou
mogenn COHC. Vckomble
riepeMeHHbIe, 3HaueHust
KOTOPBIX BBIUMC/ISIOTCS B
rporiecce pelleHus 3aflauM.
ba3ucHbie 1 cBOOO/IHBIE Tie-
pemMeHHble. DKCTPeMyM Lie-
JeBol (PyHKIMU. ONTUMU-
3ai[usi  BhIOOpA  CHUJIOBOTO
TpaHcdopmaropa. AHanu3

pelLilleHys] 3a/jauul.

[1K-2

6. JIuHeMHbIe ONITUMH3A-
IIMOHHbIE 3a/|a4H
JIuHeliHasi MaTeMaTHUyecKas
Mogesnb COHC. Popmynu-
pOBKa 3ajaud JIMHEWHOro
NIpOrpaMMHPOBaHHUs Kak 3a-
Ja4y UCCIeloBaHus orepa-
uuil. ['padmueckoe peiie-
HUe 3aJaud  JIMHEeWHOro
rporpammupoBanus. Enu-
Hasi MaTemMaThyeckas
MOJle/Ib — «TPaHCIOPTHast

3a/iada».

ITK-2

7. MaremaTuueckum
anmnapar 3¢ ¢eKTHBHOT0
IHEProcHadKeHus
OnThmuzaumsi 3aTpaT Ha
cxemy 371eKTPUYeCKOMN
(TeryioBoOM) CeTH, COCTOSI-
el W3 JIMHUW Tlepefauw,
CBSI3bIBAIOLL[UX Y3/Ibl UCTOY-
HUKOB TIUTaHUSI C Yy3/aMH
norpeburesiel. ANTOPUTM
pellieHus  ONMTUMU3ALMOH-
HOM 3azauu. [omyctumoe

[TK-2




Bujp1 yueGHOM paboThl, BK/IIOYast
CaMoOCTOATETbHYI0 Pad0Ty CTYyAeHTOB

z g
No ni 7} g U TPYAOEMKOCTH (B yacax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI e E S [Mpaktu- | Jlabopa- C
| ZE | § | Jlexuu | ueckue | TopHbIe amocTo-
> 2 ATebHast
& = " 3aHATUSL | 3aHATUS pabora
peleHue [/1s 3ajaud IpU
3a/JaHHbIX (BbIOpAHHBIX)
VCXOJHBIX [JaHHBIX. YTOU-
HeHUe TI0/lyYeHHOTo JOIy-
CTUMOTrO peLleHMUs.
8. MeTopn!l nojiyyenus
3¢ dexTHUBHOrO peuieHust
PacnipepenurensHbli  Me-
ToZA. MeTos MOTEHLMaNoB.
YueT mpormyckHOW Croco6-
g | HOCTH muHui. TpaHcrnopT- oKk | 1 ? 4 i 3
Hasi MaTpHLia C y4eToM TIpo-
MYCKHOM CriocobHOCTH JIu-
HuWM. OnTumanbHas cxema
SHEpreTUUeckKom CeTu C
y4eTOM ee CTPYKTYpbl U
TIPOMNYCKHOM CrIocOOHOCTH.
3auér ¢ I/ITorcl Vitoro - Wtoro
OLIEHKOM | JIeKL[1i HpaKTHYe- camocTos-
Wtoro 108 yacos CKIX 33~ Te/IbHON
HATUN 28 pabote!
1 16 63
Co/iep)kaHue U CTPYKTYpa JUCIUILIMHBI 110 3a04HOH (hopme 00yueHUst
. Bu/p1 yueGHOM paboThl, BK/IHOYast
2 = | o CaMOCTOSITe/IbHYI0 Pad0Ty CTY/IeHTOB
S E E U TPYAOEMKOCTH (B yacax)
1/ | Tembl. OCHOBHBIE BOTIPOCHI g = g [Tpaktu- | Jlabopa- C
m 2 E | § | Jlekum | ueckwe | TopHbIe amocTo-
g = ATe/bHast
& = " 3AHATUA | 3aHATHA | po o
1. CnoxHble 3J1eK-
TPO3HepreTuyecKue Cu-
CTeMBI
ITonsitne cucremsl. [1puns-
THe peLIeHul Tpu yhpaB-
JIEHUU  CJIOKHBIMU  CH-
1 | cremamu. Ilonatue wmoge- | TIK-2 1 0,2 0,2 - 12
. Knaccudukaims moze-
neri. dopmanusauuu Mpo-
6sembl (DyHKLWY, ypaBHe-
HUsl, HepaBeHcTBa). Cragumn
noctpoenus mogenu CIHC.
3asiauv ONTUMU3ALMH.




n/

Tembl. OCHOBHBIE BOIIPOCHI

dopmupyemsie
KOMIIeTeHIU

CemecTtp

Bujp1 yueGHOM paboThl, BK/IIOYast
CaMOCTOSITe/IbHYI0 Pad0OTy CTY/I€HTOB
U TPYAOEMKOCTH (B yacax)

Jlekiu
u

IIpaktu-
yeckue
3aHATUA

Jlabopa-
TOPHbIE
3aHSATUS

CamocTo-
ATebLHas
Pabota

2. OCHOBBI TEOpHH ONTH-
MU3aun
XapakTepycTHUKa ONTHMHU-
3alMOHHBIX 3a7a4. OCHOB-
Hble STarbl pelleHus 3ajad.
[TouckoBble Metonbl. Me-
TOZAbI C WCIO/Ib30BaHUEM
IIPOM3BO/JHBIX. Teopema
CHesna, - mepBasi ONTUMM-
3alMOHHAasa 3ajayva. JIuHew-
Hoe u HeJIMHelHoe

MpOrpaMMUpOBaHHUeE.

[TK-2

0,3

0,3

12

3. OcHOBHBIe 3Tanbl U
MaTeMaTH4ecKHe MeTo/ibl,
npuMeHsieMble
B MO/ie/IMPOBaHUH
pexxumoB CIHC
dopmanuzauyy  TIpo06/IeMBI
(pyHKIMM, ypaBHEHUs], He-
paBeHcTBa). Craguu mo-
cTtpoenuss Mmogemu COHC.
Tun MaTemMaTUuecKoun
MO/le/I, BO3MOXXHOCTU ee
NpUMeHeHHs1 B 3ajave Mo-
BbILLIEHUS 3P PeKTUBHOCTU
C3OHC. YTOuHeHuMe mnepeu-
H$1 TIepeMeHHbIX 1 TlapaMeT-
poB U (opmMbI  CBsi3el.
Yrmpoienus HUCXOJHBIX
MpeAnochUIOK Mogenu. Me-
TO/bI UWCIEHHOTO pellie-
Hus. OnTrUMK3aLus BeiOOpa
MOILIHOCTA  KOH-/IeHCaTop-

HOM YCTaHOBKM.

[1K-2

0,5

0,5

12

4. OCHOBHBIE IIOHATHA
ontumMu3anuu CIHC
[TonsThe onTUMU3aLvu. 3a-
Jlaud U KpUTepUH OINTUMH-
3aquu  pexxuMoB. HesaBu-
CHMble Y 3aBMCHUMbIe IIa-
paMeTpsl, XapaKTepu3y-
rouue pexxum CIHC. Lere-
Basi QyHkmsA. OcobeHHO-
CTHM ONTHMM3ALIMM PeXUMa

[TK-2

0,2

0,2

12




n/

Tembl. OCHOBHBIE BOIIPOCHI

dopmupyemsie
KOMIIeTeHIU

CemecTtp

Bujp1 yueGHOM paboThl, BK/IIOYast
CaMOCTOSITe/IbHYI0 Pad0OTy CTY/I€HTOB
U TPYAOEMKOCTH (B yacax)

Jlekiu
u

IIpaktu-
yeckue
3aHATUA

Jlabopa-
TOPHbIE
3aHSATUS

CamocTo-
ATebLHas
Pabota

COHC pan1g 3aaHHOTO TMe-
puojga BpemeHu. Onrumu-
3a1[usl BBIOOpA MPOBOJHMKA
3JIEKTPUUECKOU LIeMH.

5. DTansl noucka
ONTHMA/IbHOI'0 pPellleHus!
C3uC
Cb6op W aHanmM3 WMCXOJHOMN
vHpopmanmu.  CocraBine-
HUe MareMaTh4YecKou
mogenn COHC. Vckomble
riepeMeHHbIe, 3HaueHust
KOTOPBIX BBIUMC/ISIOTCS B
rporiecce pelleHus 3aflauM.
ba3ucHbie 1 cBOOO/IHBIE Tie-
pemMeHHble. DKCTPeMyM Lie-
JeBol (PyHKIMU. ONTUMU-
3ai[usi  BhIOOpA  CHUJIOBOTO
TpaHcdopmaropa. AHanu3

pelLilleHys] 3a/jauul.

[1K-2

0,2

0,2

12

6. JIuHeMHbIe ONITUMH3A-
IIMOHHbIE 3a/|a4H
JIuHeliHasi MaTeMaTHUyecKas
Mogesnb COHC. Popmynu-
pOBKa 3ajaud JIMHEWHOro
NIpOrpaMMHPOBaHHUs Kak 3a-
Ja4y UCCIeloBaHus orepa-
uuil. ['padmueckoe peiie-
HUe 3aJaud  JIMHEeWHOro
rporpammupoBanus. Enu-
Hasi MaTemMaThyeckas
MOJle/Ib — «TPaHCIOPTHast

3a/iada».

ITK-2

0,2

0,2

12

7. MaremaTuueckum
anmnapar 3¢ ¢eKTHBHOT0
IHEProcHadKeHus
OnThmuzaumsi 3aTpaT Ha
cxemy 371eKTPUYeCKOMN
(TeryioBoOM) CeTH, COCTOSI-
el W3 JIMHUW Tlepefauw,
CBSI3bIBAIOLL[UX Y3/Ibl UCTOY-
HUKOB TIUTaHUSI C Yy3/aMH
norpeburesiel. ANTOPUTM
pellieHus  ONMTUMU3ALMOH-
HOM 3azauu. [omyctumoe

[TK-2

0,2

0,2

11




o Bujp1 yueGHOM paboThl, BK/IIOYast
E E o CaMOCTOSITe/IbHYI0 Pad0OTy CTY/I€HTOB
S E E U TPYAOEMKOCTH (B yacax)
n/ | Tembl. OcHOBHBIe Bompock! | £ E S Ilpaktu- | Jlabopa- CaMocTo-
m ZE | § | Jlekuu | ueckwe | TopHbIE J—
5 S u 3AHATHA | SAHATHA | ool
pellieHHe /s 3aZjauu TIpU
3a/IaHHBIX (BbIOpAHHBIX)
WCXOJIHBIX JAaHHBIX. YTOU-
HeHUe TIOMyYeHHOTO [IOoIy-
CTUMOTO pellieHHs.
8. MeTopn!l nojiyyenus
3¢ dexTHUBHOrO peuieHust
PacnipepenurensHbli  Me-
TO[. MeTo/, TOTeHIMAJIOB.
YueT mpormyckHOW Croco6-
g | HOCTH mvHui. TpaHcropT- oKk | 1 0.2 0.2 i 14
Hasi MaTpHLia C yYeToOM Tpo-
MYCKHOM CriocobHOCTH JIu-
Hui. OnTumanbHasg cxema
SHEpreTUUeckKom CeTu C
yUETOM ee CTPYKTyphl H
TIPOMNYCKHOM CrIocOOHOCTH.
roro yacos 108 | 1 4 6 - 93

6 ITepeueHb y4eOHO-MeTOJUUYECKOr0 O0eCIeUeHHsl /I CAMOCTOATE Ib-
HOM pPad0THI 00yUAOIIUXCS 110 AUCIUIUTHHE

1. Ocbkun C.B. D/eKTpOTeXHOJOTHN B CebCKOM XO35IHCTBe: yueOHUK s
crygenToB By30B/ C.B. OcbkuH. — KpacHogap: Kyo6I'AY, 2016. — 501 c. — Pexxum
JlocTyma: https://edu.kubsau.ru/file.php/
124/01_EHLEKTROTEKHNOLOGII_V_SELSKOM_KHOZJAISTVE_OSKIN_S.
V.pdf-O6pa3oBarensHbiii iopTan Kyol'AY.

2. CaspikuH B.I'., KyzapsikoB A.I'. OnTuMu3aliii CUCTEM SHEeprocHa0KeHus:

YuebGHoe Tiocobue fyis By30B. — KpacHomap: Ky6I'AY, 2017. — 124 c. (b/1j 25 3k-
3eMI/ISIPOB)

3. Kyapsiko A.T'., Kyuepenko [I.E., Tponvx B.B. «OnTuManbHas KoMIleHca-
L[Sl peakKTWUBHOW MOLHOCTU B paclpefeUTe/IbHOM CeTH 0 KPUTEPUI0 MHUHUMYyMa
MaTeprasbHbIX MeTtoauyeckre peKOMeHZALMd I10  BBIIOJIHEHUIO
pacuétHo-rpadueckoi paboThl [Jjis CTYZEHTOB MarucTpaTypbl HarpaB/eHUs

3aTpar»!

35.04.06 «ArpouHkeHepHs» 110 Kypcy «ONTUMH3aliis CUCTEM SHEeProCHA0KeHUS».
— Kpacnogap: Ky6I'AY. 2019. — 18 c.

7 ®oH/] OLIEHOYHLIX CPeACTB /i1 NPOBeieHHsl TMPOMEKYTOUHOM ar-
TeCTalfu



7.1 IlepeueHb KOMIIeTeHI[UN C yKa3aHHeM 3TanoB X ()OpMHPOBAHUSA
npouecce oceoenusst OITIOII BO

Howmep cemectpa (3Tan

dbopMUpoBaHus KoMIle-

TeHLIUM COOTBETCTBYET
HOMEpY ceMecCTpa)

KOMIIeTeHLIUH 110 AUCLUIIMHAM,
rpakTukam B rporecce ocsoenus OITIOIT BO

Otanbl pOpMUPOBaHUs U NIPOBEPKU YPOBHS C(HOPMUPOBAHHOCTH

[TK-2 - Criocoben obecrieunts 3(h(HeKTUBHYI0 SKCIUTyaTal[Mi0 C/IOXKHBIX TEXHMUECKUX CHCTEM
3/IeKTpU(UKALMU ¥ aBTOMaTU3alliY CeJIbCKOXO035IMCTBeH-HOT0 MPOU3BO/CTBA

1 ABTOMaTH3MpPOBaHHbIE CUCTEMBI YIIPAB/IEHHS TEXHOJIOTUYECKHU-
MU TpoLieCCaMu

1 OnTUMH3AIUs CHCTEM YHEPTrOCHADKEeHHs

1 KomrbroTepHbie TeXHOIOTUM B HayKe U ATIK

1 TexHosiornuyeckas (MpOeKTHO-TeXHOI0TMYeCcKast) MpakTHUKa

2 Ncnonbs3oBaHre KOMIBIOTEPHBIX NTPOrPAMM B MHXKEHEPHBIX 3a/ja-
yax

2 ITpenauriyioMHasi MpaKTUKA

7.2 OnucaHue nMokKasaresjaed u KpuTepueB Oj¢éHUBAHUA KOMHETEHI‘HI‘/’I Ha
Pa3/IMYHBIX 3TAIldX UX (l)OpMHpOBaHI/IH, OITMCdaHHe IMIKA/TbI OIl¢eHUBdAHHUA

[Inanvpyemsle

YpoBeHb 0CBOeHUS

pe3y/bTaThl
OCBOEHMS HEY/IOB/IETBOPU- | YJOBJIETBOPUTE/Tb- XOpOLIOo OTJIMYHO OtieHou-
KOMITETEHLH TebHO HO (cpenuuii) (BBICOKMIN) Hoe
(MHAMKATOPEI (MUHHMa/IbHBIN (MUHUMANBHBIH, Cpeactso
JOCTW)KeHUs He IOCTUTHYT) TTOPOTOBBIN)
KOMITeTEHIIUN)

[TK-2 - CniocobeH obecrieunth 3hPeKTUBHYIO IKCIUTyaTal[UI0 CIIOXKHBIX TEXHUUECKUX CUCTEM
371eKTPU(HUKALIMM U aBTOMAaTU3aLM1 Ce/TbCKOX0351MCTBEHHOT0 MPOM3BO/ICTBA

3HaTh:

- MeroApl U
crnoco0bs! 3hdex-
TUBHOM 3KCILTY-
aTaud  CJI0XK-
HBIX  TexXHUYe-
CKUX cucTeM
sneKTpuduKa-
IJUM U aBTOMAaTH-
3aluu
CeJIbCKOX0351H-
CTBEHHOTO
TIPOU3BO/ICTBA

He 3Haer

METOZOB U
crnoco6oB 3¢ dex-
TUBHOM 3KCITya-
Tald  CJIO>KHBIX
TEeXHUYECKUX CH-
cTeM 31eKTpudu-
Kallii ¥ aBTOMa-
TH3aL1H
CeJTbCKOX 035~
CTBEHHOTO
TIPOU3BO/ICTBA
CrygseHT pormyc-
KaeT 3HAuYUTe/Tb-
Hble OLIMOKM W
obHapy>KuBaeT
JIMILIb HaYanbHYO
CTerleHb  OpHeH-
TalMy B MaTepua-
Te.

3Haet

METOZBI U CII0COOBI
3¢ dexTUBHON  3KC-
TUTyaTalyy CJI0XKHBIX
TeXHUYECKHUX CUCTeM
WIeKTPUPUKALA U
aBTOMAaTH3aLlyu
CebCKOXO03sIHCTBeH-

HOTO TIPOM3BO/CTBA,
HO  HeJ0CTaTOYHO
BBICOK YDOBeHb 3Ha-
HUil crypeHTa. [o-
MYyCKAITCs  OLIMOKH
W 3aTpy/HeHus Ipu
W37I0’)KeHUH MaTepu-
ana.

3Haer
MeTO/bI u
CII0CO0BI

3¢ heKTUBHOMN
9KCIUTyaTaluu
C/IOKHBIX — TeX-
HUYECKUX  CU-
cTemM 9/1eKT-
pudukalum  u
aBTOMaTH3aLUN
CenbCKOX03sIM-
CTBEHHOTO
TIPOM3BO/ICTBA
OTHOCHUTE/ILHO
MO/JIHO OpUeH-
TUPYeTCs B
Matepuaie U
oTBeuaeT  0e3
3aTpy/IHEeHUI
NPy KOHTPOJIe

3Haer
METOZEI "
CII0CO0OBI

3¢ deKTUBHOM
9KCI/TyaTaluu
C/IOXKHBIX TeX-
HUYECKUX CH-
cTeM  9JIeK-
TpUbHUKALAH
A aBTOMAaTH-
3aL[UH
CenbCKOXO0-
3S1ICTBEHHOI0
TIPOU3BOJ-
CTBa, CBOOOJ-
HO OpHeHTH-
pyercsa B
MaTepuaie u
oTBeuaeT 0e3
3aTpyAHEHU.

Pecdepar

Hoxnaz,

PI'P




ITnanupyemsie
pe3y/ibTaThbl

YPOBEHB OCBO€HUA

P —— Hey/J0BJIETBOPU- | YZOBJIeTBOPUTE/Ib- XOPpOLLIO OTJIMYHO OueHou-
KOMIIETEHLHN TeJIbHO HO (cpenuin) (BBICOKMIA) Hoe
(MHIMKaTOPEI (MUHMMAaNbHBIN (MUHUMABbHBIH, Cpezctso
JOCTVKEHHUS He IOCTUTHYT) TOPOrOBbIN)

3HaHUH. Bornpockr
K 3a4éTy C
OLIeHKOM
Ymers: He ymeet: Ymeer: Ymeer: Ymeer: PI'P
- obecrnieunBath | - obecrieuuBatsb | - obecrieunBath | - obecrieunBath | obecrieurBaTh
3¢ deKTUBHYIO 3¢ peKTUBHYIO 3¢ dexTUBHYIO0 3KC- | 3(peKTHBHYIO s dekTUB-
IKCI/TyaTal|io 9KCILTyaTaruio TIyaTalyilo  CJAOXK- | KCIUTyaTal[Ui0 | HYIO 3KCIUTya-
CJIOKHBIX TEXHU- | CJIOKHBIX TEXHH- | HBIX ~ TEXHUYECKUX | CJIOXKHBIX TeX- | TalUi0 CJIOXK-
YECKUX CHUCTEM | YeCKUX  CUCTEM | CUCTeM 3/JIeKTpUu(HU- | HUUECKUX  CH- | HbIX TeXHUYe-
3/1eKTpU-(hUKa- 3/1eKTpU-(hH1Ka- Kalud W aBTOMAaTU- | CTEM 3JIEKTPU- | CKUX CUCTEM
LMY ¥ aBTOMATH- | MM M aBTOMATH- | 3allUd  CeJIbCKOXO- | (hHKaL1 U | 3/eKkTpuduKa-
3aluu 3aluu 35HCT-BEHHOTO aBTOMATH3alMU | MM U aBTO-
CeJTbCKOXO03SIMCT- | CeTbCKOXO3SIMCT- | MPOU3BO/CTBA, CebCKOXO0- MaTu3aruu
BEHHOTO TIPOM3- | BEHHOIO TIPOM3- | HO MPOAEMOHCTPH- | 3SIMCT-BEHHOTO | CelbCKOXO-
BO/ICTBA BO/ICTBA, POBaHbI OCHOBHbBIE | TPOU3BOJCTBA, | 35MCTBEHHOTO
npu pellleHUM | yMEHHUsl,  pelleHbl | mpoje- TIPOU3BOJ-
CTaH/IapTHBIX 3a- | TUTOBBIE 3a3jlaud C | MOHCTPHPOBA- | CTBa,
lau He mpoje- | HerpyObIMM  OMIMO- | HBI BCe OCHOB- | Tpojie-
MOHCTPHPOBA- KaMH, BBI[IOJIHEHBI | HbIe yMeHHs, | MOHCTPUPOBaA-
HbIl  OCHOBHBIE | BCe 33/|aHUs, HO He B | pellleHbl  BCe | Hbl BCE
yMeHHsl, UMeU | TMOJHOM oObeMe OCHOBHBIE 33/la- | OCHOBHbIE
Mecto  TpyOble un c | ymenws,
OLINOKM HerpyobIMU pelleHbl  BCe
olmbKamu, Bbl- | OCHOBHbIE 3a-
TMOHEHB!  BCe | fjauu C OT- | p OMPOCHI
3a/laHUsl B TION- | JIe/IbHBIMHU He- .
HOM 00bEME, HO | CYIIeCTBEH- K 3aqu§’7 c
HEeKOTOphle € | HeiMM  Hego- | OLIEHKOU
He/loueTaMu YeTaMH, BBI-
MOJIHEHBI BCe
3alaHUA = B
M0JTHOM
o0Beme
Baagernb He Baajieer na- | Biaageer Bnaapgeer Bnaapgeer Pecdepar.
HaBBIKaAMH BbIKaMH 3¢dek- | HaBbKaMu 3¢ dex- | HaBbIKaMH HaBbIKaMU
b dexkTUBHOM TUBHOM 3KCIUTya- | TUBHOM 3KcITyaTa- | 3¢¢deKTUBHOMN s dekTUBHON Tloknaz
9KCIITyaTalyu TallMK  CJAOXKHBIX | IIMHA CJAOXKHBIX TeX- | KCIUIyaTal[ud | SKCIIyaTaljuu
CJIOKHBIX TEXHU- | TEXHUYECKUX CH- | HUUeCKUX  CHCTEM | CJIOXKHBIX TeX- | CJIOXKHBIX TeX-
YeCKUX CHUCTEM | CTeM 3/JeKTpUGH- | S7MeKTPUGUKALUM U | HUYeCKUX  CU- | HUUECKUX CH-
3/1eKTpUGHKa- KalMy M aBTOMa- | aBTOMaTU3aLyu cteM anekTpu- | crem  aek- | PT'P
1IMM ¥ aBTOMATH- | TH3aL[UH Ce/bCKOXO03STCTBEeH- | (UKaLyu U | TpudpHKauu
3aluu } CebCKOXO035H- HOTO  MPOM3BO/ICTBA | ABTOMATH3ALYMH | M ABTOMATH- Borpocs
CebCKOXO03sIH- CTBEHHOTO HO MMEeTcsi MHM- | CeJIbCKOXO03si- | 3aUuu N
CTBEHHOTO TIPOU3BO/ICTB, HHMaJ/IbHBIA Ha0op | CTBEHHOTO CeJTbCKOXO- K 3aqu¥ ¢
TPOM3BO/ICTBA npu PelIeHUH | HaBBIKOB I/ pellie- | MPOM3BOACTBA, | 3siicTBenHoro | OLEHKOU
CTaH/IapPTHBIX 3a- | HUSI ~ CTAHAAPTHBIX | MPoje- TIPOU3BOJ-
lau He TIpofie- | 3alauy C HEKOTOPbIMU | MOHCTPHPOBA- | CTBa, MPOJe-
MOHCTPUPOBAHbI | HeJ0UYeTaMHu Hbl  0a30BbIe | MOHCTPHPO-
6a30Bble HABBIKH, HaBBIKM TIPU | BAHBI Ha-
UMenu MeCTo peleHrn BBIKM  TIpU
rpyObie OLIMOKK CTaH/lapTHBIX pelLeHuH
3a/lay C HEKOTO- | HeCTaH/apT-
pbIMU  Hefoue- | HbIX 3a71au

TaMH

6e3 ommboK U




Tnanupyembie YpoBeHb 0CBOEHUS
pe3y/ibTaThbl
OCBOEHHST HEYZIOBJIETBOPH- | YJIOBJIETBOPUTETb- XOPOIIIO OTJ/INYHO OueHou-
KOMIIETeHLIH TeJIbHO HO (cpepHuii) (BBICOKMI) Hoe
(uHgvKatopel | (MUHUMA/bHBIM |  (MUHMMAa/IbHBIM, CpezctBo
[IOCTU)KeHUs He IOCTUTHYT) TIOPOTOBBIN)

| HegoueroB | |

7.3 TunoBble KOHTPO/IbHBIE 3a/laHUsI WM WHbIE MaTepHa/Ibl, HE00X0-
AUMBbIe AJisi OLleHKHM 3HAaHHMH, yMeHHMI, HAaBbIKOB U ONbITA AeATe/TbHOCTH, Xa-
PaKTepU3yKIIUX 3Tanbl ()OPMUPOBaHNUS KOMIIeTEeHLIUH B MpoLecce 0CBOGHUS
o0pa3oBaTe/TbHON MPOrPaMMbI

7.3.1 PacuéTHo-rpaduueckasi pabora

Ha Beimonxenue PI'P u3 yueGHOro myaHa BeifjesisieTcsi 27 yacoB. B cootBet-
CTBUU C TOJIyUeHHBIM BaPUAHTOM OOYYarOIIUICS JO/KEH PACKPBITh Creyolue
BOIIPOCHI U O(DOPMUTH T0JTyYeHHbIe Pe3yJIbTaThl B BU/lE TTOSICHUTEIBHOW 3alUCKU:

- YKa3aTb UCXOJHbIe JaHHbIe;

- IIPUBECTU OCHOBHbIE TeOpeTUuYeCcKHe CBeJeHUs M0 ONTUMHU3ALIUU pelleHus
KOMITeHCaLIMX PeaKTUBHOW MOLHOCTH;

- OIMCAThb aJITOPUTM pelLleHUs ONITUMU3aLMOHHOU 3a/iauy;

- COCTaBUTb MaTeMaTUYeCKyI0 MO/e/lb [1Jid pellieHUs 3a/auy;

- orpejie/IuTh TpebyeMyto BeJTMUKMHY MOIIHOCTU KOH/leHCaTopa U TOYKH TOJ-
K/IFOUeHUsI ero K CeTH, cZiesiaTb Heo0X0AUMble BBIBOJbI;

- TIPUBECTH CITMCOK MCII0/Ib30BaHHOM JINTEePaTYPhI.

PacuétHo-rpaduueckasi paboTa BBITO/IHSETCS 110 OJJHOMY U3 BapHUaHTOB, 3a-
JlaBaeMbIX TIperiojilaBaTesieM COrJIacHO JaHHbiX Tabmuupl 1. B Heé Heobxogumo
BHECTU TOJIbKO 3HaUeHUs BeJIMYUH peakKTUBHBIX TOKOB BCeX IIATU Y3J/I0B, KOTOpbIe
Y eCTb OT/IMUUTE/IbHbIE IPU3HAKU BapHaHTa, yKa3aHHble B Tabsuiie 2.

Tabmra 1
¥Y3en Ne (k) - 1 2 3 4 5
r, Om 1,0 1,0 1,0 1,0 1,0
5 I, A
=
% t, 4UacoB 8760
%c T, 5,0 py6 /KBT
5% Iy, 1000 py6 /kBap
=~ T
g = Pn
0
S g B ,py6




X5

31(, py'6

O(x5),py6

I1, py6.

Qo, KBap




Tabmuia 2

Ne BapuaHTa Tok 1 Tok 2 Tok 3 Tok 4 Tok 5
I, A I, A ILA I, A ILA
1 100 50 30 30 20
2 100 40 20 40 10
3 100 30 40 50 10
4 100 50 30 30 5
5 100 40 20 20 20
6 100 30 40 50 10
7 100 50 30 50 5
8 100 40 20 30 15
9 100 30 40 20 10
10 100 50 20 30 5
11 90 50 30 30 20
12 90 40 20 40 20
13 90 30 40 50 10
14 90 50 30 30 5
15 90 40 20 20 10
16 90 30 40 50 5
17 90 50 30 50 10
18 90 40 20 30 5
19 90 30 40 20 10
20 90 50 20 30 5
21 80 50 30 30 10
22 80 40 20 40 20
23 80 30 40 50 5
24 80 50 30 30 10
25 80 40 20 20 20
26 80 30 40 50 10
27 80 50 30 50 5
28 80 40 20 30 10
29 80 30 40 20 5
30 80 50 20 30 10
31 70 50 30 30 5
32 70 40 20 40 10
33 70 30 40 50 10
34 70 50 30 30 5
35 70 40 20 20 10
36 70 30 40 50 5
37 70 50 30 50 5
38 70 40 20 30 10
39 70 30 40 20 10
40 70 50 20 30 20




41 60 50 30 30 20
42 60 40 20 40 30
43 60 30 40 50 20
44 60 50 30 30 10
45 60 40 20 20 20
46 60 30 40 50 30
47 60 50 30 50 10
48 60 40 20 30 20
49 60 30 40 20 30
50 60 50 20 30 10
51 70 50 30 30 20
52 70 40 20 40 30
53 70 30 40 50 10
54 70 50 30 30 20
55 70 40 20 20 10
56 70 30 40 50 20
57 70 50 30 50 10
58 70 40 20 30 10
59 70 30 40 20 20
60 70 50 20 30 10
61 80 50 30 30 10
62 80 40 20 40 20
63 80 30 40 50 10
64 80 50 30 30 20
65 80 40 20 20 10
66 80 30 40 50 10
67 80 50 30 50 10
68 80 40 20 30 10
69 80 30 40 20 10
70 80 50 20 30 20
71 90 50 30 30 10
72 90 40 20 40 5

73 90 30 40 50 5

74 90 50 30 30 5

75 90 40 20 20 5

B cooTBeTCTBUM C T0/Iy4eHHbIM BapHAHTOM OOYYarOIUIACS AO/KEeH MPOU3-
BeCTU pacuéThl TpUOLLIH I, TomyueHHOM OT Mcmoib3oBaHusi Y KPM 3a roa B pac-
ripeiesiiTeIbHOM ceTr 10 KB, 1 yCTaHOB/IEHHYIO MOIIHOCTh BeJTMUMHOU Q5 Tpeldy-
emoro YKPM 110 KpuTeputo onTUMaabHOCTH U 0(DOPMUTE TI0/TyUeHHbIe pe3y/ibTa-
ThbI B BH/JI€ MTOSICHUTEIbHOU 3alUCKU:

- YKa3aTb UCXO/JHbIe JaHHbIE;



- TIDUBECTU TeopeTHUecKre CBe/leHHsI 0 He0OXOAUMOCTH U JOCTaTOUHOCTU
orepald KOMIIEHCAlliM PeakKTUBHOM MOILJHOCTH C IOMOIBI0 KOH/IEHCATOPOB B
3/IEKTPUYECKON CETU C COCPeJOTOUEHHOM aKTMBHO-WH/YKTUBHOM Harpy3Kou U IO
ONTUMM3aLMM YCJIOBUM KOMITeHCAllMM pPeaKTUBHOW MOILHOCTH (pujepa pacrpeze-
JTUTEJIbHOM 3JIEKTPUUECKOH CeTH;

- HauepTUTb PHUCYHOK aHaJIOTUYHBbIM puc.l C ykKa3aHueMm 0O0O3HaueHU
3JIEMEHTOB;

- TIpOM3BeCTH pacuét morepb MowHOCcTU ¢uzepa 10 kB 6e3 YKPM mo
dbopmyne 2;

- He 3a0bIBaTh, UTO /I peanbHOU Tpex(a3HOoi 3/IeKTpUUeCKoi ceTH Heob-
XOJIJUMO YUuecCTb YUC/I0 a3 yMHOXKeHUeM Ha 3;

- WICTI0JIb30BaTh KaK «ITyTeBYIO KapTy» Tabsuily 1 1 3aHOCHTH 110 Mepe BbI-
TI0JTHEHUST BBIUMC/IEHUH B COOTBETCTBYIOIIME CTPOKM Tabmuiibl 1 3HaueHUs Besd-
yuH AP, u P, .

AJIrOpUTM BbINO/IHEHHS] BBIUUC/IEHNH:

1- mpou3sBecTH pacyéT norepb MOLHOCTH puzepa ¢ YKPM, BK/IOUEHHBIM B
1-11 y3en ¢upgepa, - no ¢popmysne 2, npuHaB k =1 (npu pacuérax A u B), omnpege-
JIUTb BeUUMHY HauOOJIBIINX MPeJoTBPAlléHHbIX NOTepb MOLUHOCTA APn.q B
TIeEPBOM Yy3/1e, - 3aHeCTH pe3ynbTaT APn.a B Tabi.1;

2- TIPOM3BECTH PaCyéT MoTepb MOIIHOCTU puziepa ¢ YKPM, BK/IHOUEHHBIM
BO 2-1 y3en dujepa, - no opmyne 2, ipuHsB k =2 (ripu pacuétax A u B), omnpe-
JeIUTh BeJMUMHY HauOO/BIINUX MPeoTBPaIlEHHbIX TTOTePh MOITHOCTA AP BO
BTOPOM Y3Jie, - 3aHeCTH pe3ynbTaT AP, B Tabi.l;

3- MPOM3BEeCTH PacyéT MoTepb MoIHOCTU puzaepa ¢ YKPM, BK/IIOUEHHBIM B
3-1i y3en pupepa, - no dhopmyJe 2, ipuHsaB k =3 (ripu pacuétax A u B), omnpege-
JIUTH BeJIMUMHY HauOOJIBIINX MPeOTBPAIl€HHBIX MTOTePh MOITHOCTU APp.s B
TPETbeM y37ie, - 3aHeCTU pe3yabTaT APma.s B Tabm.1;

4- IpOU3BECTH PACYET MoTepb MOLIHOCTH puzepa ¢ YKPM, BKIHOUEHHBIM B
4-ii y3en ¢pugepa, - no popmysne 2, npuHsaB k =4 (npu pacuétax A u B), onpege-
JIUTb BeUUMHY HauOOJIbIINX MPeJOTBPAll€HHbIX NTOTepb MOLUHOCTA APnas B
YeTBEPTOM y371e, - 3aHeCTU pe3ynbTaT APm.a B Tabm.1;

5- TIPOU3BECTH PACYET MoTepb MOLIHOCTU (puzepa ¢ YKPM, BK/IIOUEHHBIM B
5-11 y3en uzepa, - o dhopmyJie 2, npuHsiB k =5 (mipu pacuétax A u B), onpeze-
JUTHb BeMUMHY HauOOJIBIINX TIPeJOTBPAIIEHHBIX MTOTePb MOLHOCTA APras B Iisi-
TOM Y371, - 3aHeCTU pe3ynbTaT APn.s B Tabn.l;

6 - TPUBECTU TMPOMEXYTOYHbIE BbIUMC/IUTEIbHBIE OMepaluu  WiIn
TIporpaMmy pacuéta coOCTBeHHOU pa3paboTKy;



AJITOPUTM BbINO/IHeHH s rPpaduuecKux npoueayp

ITosicHUTe/IbHAA 3alMCKa [JO/DKHA COCTOATh U3:

- «BBegenus»,

- 1 - ro nyHkTra «/IcxXoAHble JaHHbIe»,

- 2-6 -r0 MyHKTOB BBIUYMCJ/IEHWI U MOSICHSIOLUX FPa(UKOB,
7-r0 IyHKTa «BbIBOJBI U 3aK/IFOUEHUE».

'paduuecky n306pa3uTh MaTeMaTUUeCKYI0 MO/Je/ib TPExdasHOW CHUCTeMbI
snekTpocHatkeHusi 10 KB ¢ ofHUM MaructpaibHbIM (pUepoM B BUfie pUCYHKa 1,
TMOKa3bIBAKOIEro OAHO(Aa3HY MPUHLUITMATBHYI0 SKBHUBA/JIEHTHYIO CXEMY CeTH C
WCTOYHHMKAMH TOKa UMUTHPYIOIIMMY PeaKTUBHBIM TOK Harpy3ku, HO 6e3 UCTOYHU-
Ka Toka umutupymoiero YKPM (1o aHasnoruu c puc.1l gaHHoi Metoanuku). O60-
3HAUUTh HaMMEHOBaHUs JIEMEHTOB U yKa3aTh UX BeUuuHbIL. [laTb TeopeTuyeckue
TIOSICHEeHUS.

HNcxoaHbie JaHHDbIE

1.1. CkornmpoBaTh Tabm.1 ¥ UCIIO/Ib30BATh €€ B AaSbHEUIINX pacdyéTax st
1300pakeHUs] CBOMX UCXO/HBIX JaHHBIX W Pe3yJ/IbTaTOB PaCYETOB.

1.2. 3amoyHUTB BCe KIeTKHU paszena «VicxomHble maHHbIe» Tabs1. 1 cormacHo
Balllero BapuaHTa.

1.3. Onpegenuts o opmyne (1) MaKCUMaIbHO BO3MOXXHBIE TTOTEPU OT
pPeaKTUBHOM MOIIJHOCTHU Harpy3ku P,,, yCJIOBHO JIOKa/IM30BaHHOMW B KOHL[e JIMHUHU.
(He 3abbiBath, uTo A/isi peasibHOM Tpex(ha3HOU 3/1IeKTPUUECKOl CeTH HeoOX0AUMO
y4ecTb yucao (a3 yMHOKeHrueM Ha 3) Pe3ynbrar 3aHecTd B paszen «Pe3ynbTaThbl
pacuéta» Tabu.1.

1.4. Onpepenuts 110 (hopMysie 1 ToTepy MOITHOCTH P, OT peakTUBHOM MOIII-
HOCTM Harpy3ku, pacrpefieiéeHHOM 1o ¢Gujepy, NpeJBapyUTelbHO pacCUUTaB
Ko3hduimenTel a; , bi. Pe3ynbrar 3aHecTu B pa3gen «Pe3ysnbTaTbl pacuéTar
Tabn.1.

Cxema ¢ YKPM B 1-om y3/1e

1. HapurcoBatbh 0fHO(]a3Hy 0 NPUHLMITUAIBHYI0 S5KBUBAJIEHTHYIO CXeMY CETH
C UCTOYHHMKAMM TOKa, UMHUTHUPYIOIIUMH PEaKTUBHBIM TOK Harpy3Kyd U C UCTOYHM-
KOM TOKa umutrpymomero Y KPM u noakmtouéHHbIM B 1-11 y3en ceTu.

2.0npegenutb 1o ¢opMyse 2 BeIUUYHMHY CYMMAapHBIX MpeAoTBpaljeHHbIX

MOTePb aKTUBHOM MOLIHOCTU AP, Kak GyHKUMIO X (C AguckpeTHocThio 0,1)
dugepa ¢ YKPM, noax/atoueHHbIM K 1-My y3/1y, pacCuvTaB TipeZiBapyuTe/bHO TIpU

k = 1 kospduipenter A; u B;.

3. TTocTpouTh rpadvK GYHKIMU AP e (X)
4. Pe3ynbTat 3aHecTH B pa3zen «Pe3ynbTathl pacuéra» Tabs. 1.

Cxema ¢ YKPM Bo 2-om y3i1e



1. HapucoBatb 0iHO¢a3Hy0 MPUHLIMITMAIBHYIO 5KBUBA/IEHTHYIO CXeMY CeTH
C UCTOYHMKAMH TOKa, UMUTHPYIOIIUMH PEeaKTUBHBIM TOK Harpy3Kyd U C UCTOYHM-
KOM TOKa umutrpymomero Y KPM u noakmtouéHHbIM B 1-11 y3en ceTu.

2.0npegenuts No (opmyJsie 2 BeJIMUMHY CyMMAapHbIX MpeJoTBPalieHHbIX

NOTepb aKTUBHOM MOLJHOCTU AP0, Kak QyHKUMIO X (c guckpetHoctbro 0,1)
dbugepa ¢ YKPM, noak/toueHHbIM K 2-MYy y3/1y, paCCUUTaB TipeZiBapuTeTbHO TIpH
k = 1 kospduipenter A; u B.

3. TTocTpouTh rpadviK GYHKIMH AP e (X)

4. Pe3ysibTat 3aHeCTH B pa3zien «Pe3ynbTaThl pacuéta» Tabs.l.

Cxema ¢ YKPM B 3-om y31e

1. HapucoBatb oHO(]a3Hy 0 NMPUHLMITHAIBHYI0 S5KBUBAJIEHTHYIO CXEMY CETH
C WCTOYHUKAMU TOKA, UMUTHUPYIOLIVUMHN DEAKTUBHBIM TOK Harpy3kKd U C UCTOYHU-
KOM TOKa umutrpytouero Y KPM u noaktouéHHBIM B 3-U y3e/l CeTH.

2.0npegenuts no GopmyJsie 2 BeJIMUMHY CyMMapHbIX Mpe/J0TBPalieHHbIX

[0TePb AKTUBHONW MOLIHOCTU APpqs, KaK (YHKOUIO X C guckpeTHocTeio 0,1)
¢ugepa ¢ YKPM, Nogk/tOueHHbIM K 3-My Y371y, paCCUMTaB IpeJBapUTe/IbHO TIPU

k = 1 xosppuipenter A; u Bi.
3. IToctpouTh rpaduk GYHKIMH AP (X)
4. Pe3ynbTar 3aHeCcTH B pasjen «Pe3ynbTaThl pacuéta» Tabs.l.

Cxema ¢ YKPM B 4-om y31e

1. HapucoBatb ogHO(a3HYy0 NMPUHLIMNHAIBHYIO SKBUBAJIEHTHYIO CXeMY CeTH
C WCTOYHUKAMU TOKA, UMHUTUPYIOLIVUMU PEAaKTUBHbBIM TOK Harpy3kKd U C UCTOYHU-
KOM TOKa umutupytoilero Y KPM u noaKtouéHHbIM B 4-1 y3e/l CeTH.

2.0npesenuts o Gopmysie 2 BeTMUMHY CyMMAapPHbIX MpeA0TBPaLIeHHbIX

NOTepb AaKTUBHOW MOIIHOCTU APpes, Kak (QYHKUMIO X € AUCKpeTHOCThiO 0,1)
dugepa ¢ YKPM, noax/atoueHHbIM K 4-My y3/1y, pacCUUTaB TipeZiBapyuTe/bHO TIpU

k = 1 kospduipenter A; u B;.
3. TTocTpouTh rpadvK GYHKIMU AP g (X)
4. Pe3ynbTat 3aHecTH B pa3zen «Pe3ynbTathl pacuéra» Tabs.l.

Cxema ¢ YKPM B 5-om y31e
1. HapucoBatb ofHO(]a3Hy 0 NMPUHLMITHAIBHYI0 S5KBUBAJIEHTHYIO CXeMY CETH

C WCTOYHUKAMU TOKA, UMUTHUPYIOLIVMM DEAaKTUBHBIM TOK Harpy3kd U C UCTOYHU-
KOM TOKa umutrpytouero Y KPM u noakmtouéHHbIM B 4-U y3e/l CeTH.



2.0npegenuts no GopmyJsie 2 BeJIMUMHY CyMMapHbIX MpeJoTBPalieHHbIX

[0Tepb AaKTUBHOU MOILHOCTU APpnqs, KaK (PYHKLUIO X C AUCKpeTHOCThIO 0,1)
¢ugepa ¢ YKPM, NoJK/IIOUEHHBIM K 5-MY Y371y, PaCCUMTaB MpeJBapUTe/IbHO TIPU

k = 1 kosbduipenter A, u B,.
3. ITocTpouTh rpaduk GYHKIMH AP (X)
4. Pe3ynbTar 3aHeCcTH B pasjen «Pe3ynbTaThl pacuéta» Tabi.l.

OnpejeseHue ONTHMa/JIBHOIO y3/1a [0 KPUTEPUI0 MaKCMMa/IbHON NPH-
ObLTH
Wcnonb3ys dopmynsl 3-8, onpeziesnisieM MPUOBLLIN T0/TyyaeMbie OT TIOJK/TFOUe-
Huss KPM B kaxzpii y3en. CpaBHMBasi UX, onpejie/nsieM y3es, COOTBETCTBYHOLUU
MakcuManbHoW nipubelu. [1o gopmyse 9 onpenensiem mMomHocTs KPM atoro y3-
na.
BeiBojbl 110 BbinoiHeHU0 PI'P

[TpoaHa/M3UPOBaB MoTyuYeHHbIe TPAGUKU APpas (X), CLenaTh BHIBOJ, O TOM,
B KaKol y3eJI TIOJK/TIOUNTh U KaKOW BeJIMUMHBI X ClelyeT BbIOpaTh, UTOOLI NMETh
peXXUM OMTHUMAJILHOTO UCT0J1b30BaHUusi Y KPM B laHHOM CeTH.

B 3akroueHNH yKa3aTb abOCOMIOTHYIO BeJTMUUHY PeaKTHBHON MOIITHOCTH

YKPM onTtuMasibHOro 3HaueHus 10 3KOHOMUUYeCKOMY KPUTEPHIO.

7.3.2 Pedeparsl (JOK/1a7bI1)

Pedepat (m0Kn1aj) - 9TO KpaTKoe H3/0)KeHWe B MMCbMeHHOM BH/Je (B yCT-
HOli (opMe) cojfepKaHMSI W Pe3yJbTaTOB HHUBHAYyalIbHON yueOHO-HCCIefo-
BaTe/bCKOU AeSATeIbHOCTH, UMeeT PerjiaMeHTUPOBAHHYIO CTPYKTYpPY, COJZeprKa-
HUe u opopmieHue. Ero 3ajlauamu siBsIFOTCS:

1. ®opmupoBaHHe YMEHWM CaMOCTOSITe/TbHOM pabOThI CTY/IEHTOB C UCTOY-
HUKaMU JIUTepaTypbl, UX CUCTeMaTU3alLls;

2. Pa3BuTHe HaBBIKOB JIOTUUECKOTO MBIIIJIEHUS;

3. Yriyb/ieHre TeopeTUUeCKUX 3HAHUM 10 TTpo0iemMe UCCiie/JOBaHusl.

TekcT pedepara (HoK1a7a) J0/KEH:

- cojep)XaTb apryMeHTUPOBAHHOE U3/I0’KEHUE aKTyalbHOM TEMBI;

- OBITh CTPYKTYpHUPOBaHBIM 10 TJIaBaM, pa3jiesnam, rnaparpadam;

- BKJIKOYAThb pa3febl:

- BBeJleHue,

- OCHOBHas 4aCThb, U3 3-4 pa3zieos;

- 3aK/TFOUEHUeE, - OLIEHUTh CTeleHb JOCTHMKEeHUS TTOCTaB/IeHHOU LIeJ;

- CIIUCOK UCIO/Ib3yeMbIX UCTOYHUKOB.

B 3aBHCHMMOCTH OT TeMaTHKU pedepara K HEMY MOTYT OBITb O(OpPM/IEHBI
TIPWIOXKEeHHMSI, COieprKallfie JOKYMEHThI, WITFOCTPALNH, TaOHIbl, CXeMBI U T. .



Ctpykrypa pedepara u Aok/1aja:

1) TUTy/NBHBIV JUCT;

2) muiaH paboThI C yKa3aHWeM CTPaHUI] KaKJ0T0 BOMPOCA, MMOABOIPOCA
(myHKTa);

3) BBefeHUE;

4) TeKCTOBOe WU3J/I0’KeHWe MaTepuana, pa30uToe Ha pa3zesibl, T/1aBbl, Ma-
parpadsi, BOMPOCHI ¥ MOBONPOCHI (ITYHKTHI, MOAMYHKTHI) C HEOOXOUMBIMU CChII-
KaM{ Ha UICTOYHUKH, UCTI0/Ib30BaHHbIE aBTOPOM;

5) 3aK/IrueHue;

6) COMCOK UCMO/Ib30BAHHOW JTUTEPATYPhI;

7) TIpDUIO)KeHUS, KOTOpbIe COCTOAT U3 Tab/uil, AUarpaMM, rpaukoB, pu-
CYHKOB, cxeM (HeoOsi3aTenbHasi yacTb pecdepata). [IpunoxkeHus: pacriosiararoTcst
1oc/ie/oBaTe/IbHO, COTJIAaCHO 3ar0/I0BKaM, OTPa’KarolliM UX COjlep>KaHUe.

PexkomeHnjyemasi TemaTHKa pedepaToB (0K/1a/J0B) MO KypcCy:

1. OcHOBHBIe T10/I0KEeHUSI CUCTEMHOI0 aHaJIn3a.

2. OCHOBHBIe 3Tarbl 3KOHOMUKO-MaTeMaTUueCKOIro MOZe/IMPOBaHUs.

3. OcHOBHBIe 3Tarbl U MaTeMaTUYeCcKue MeTo/bl, IpUMeHsieMble B MOZe/In-
POBaHHH PEKUMOB CUCTEM SHeproCcHa0KeHHsl.

4. OCHOBHBIE TIOHATHS ONTUMU3ALINUA CHCTEM SHeProcHabKeHusI.

5. DTamnbl TTOWCKa ONITUMAJ/ILHOTO PellieHUs] CUCTeM YHeproCHa0KeHusl.

6. JIuHeliHbIe ONITUMU3ALIMOHHbIE 3aja4UU

7. MareMaTH4eCcKuM armmapaT ONTUMa/IbHOTO SHeProCHabKeHUs

8. Pacnipeiesivte/ibHBIM METO/] TTO/TyUE€HUS] ONTUMAaTbHOTO pelleHus

9. MeTo/, 1oTeHLMa/IoB [/151 [TOJIyYeHHs] ONTUMA/IbHOTO PellleHus

10. YueT npomycKHOM CIOCOOHOCTH TMHUHN TIPU TTOyUYeHUH ONTUMa/IbHOTO
pelLueHust

11. TpaHcropTHasi MaTpUIja C Y4eTOM MPOIYCKHOM CITOCOOHOCTH TMHUI

12. OnTumasnbHasi cxeMa SHepPreTUYeCKOM CeTU C yUeTOM ee MPOITyCKHOU
CTIOCOOHOCTH.

13. MaremaTrueckas MoZe/ib COpeBHOBaHUS [JBYX UTPOKOB.

14. MaremaTrueckasi MOZie/lb IePeCTPOUKY B OpPraHU3aLuu.

15. MaremaTrueckas MoZe/lb MHOTOCTYIIeHYaTOIO yIipaB/ieHWsl OpraHusa-
Lyeu

16. KécTkre MaTeMaTHuecKre MOJIe/IN — Iy Th K OIITMOOYHBIM MpeficKa3aHu-
M

17. OnTumuzalys 1eMnhrUpOBaHHOTO CUIOBOTO CETEeBOro (hUIbTpa

18. OnTuMu3als Be/IMUUHBI EMKOCTH KOH/IeHCaTopa B 3all[UTHOM 1[eMu

19. OnTuMu3als BeJIMUUHBI HaMpsDKeHUsT CeTH, OXBaThIBAIOIIeM 3a/JaHHYIO
TIJIOIIA/Ib Pa3MellleHus TTIoTpebuTeneit



20.

OHTI/IMI/BaL[I/IH Be@/IMYKMHBI HAlIPpAXKeHWA JIMHHUHW B 3dBUCHMMOCTH OT eé AN~

Hbl 1 MOIIIHOCTH HAI'DY3KH

21.
22.
23.
24.
25.
26.

BaTesid

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

pUTOpPUU

38.

OHTHMI/BaL[I/IH Be@/IMUKMHBI HAIPAXKeHUA IMHMTaHHA X)XWUJIOI'0 UaCTHOIO AJoMad
OHTI/IMI/IBEIL[I/IH BE€/IMYMHBI MOIITHOCTH 3JIEKTPOABUI'AaTE/ISI HACOCd
OHTI/IMI/BaL[I/IH BE€/IMYMHLI MOIITHOCTH 3JIEKTPOABUI'ATE/ISI BEHTUIATOPDA
OnTrMasibHOe COrjiaCOBaHWe UCTOYHMKA U BJIEKTpOl'IpI/IéMHI/IKa
OHTI/IMI/IBHL[I/IFI pPeXrMad ITyCKda dCMHXPOHHOI'O ABUT'aTeJIs.

OnTuMasibHOe COrjiaCcOBaHUe UCTOYHMKA 3JIEKTPO3HEPI'MK U TeIlJIOHarpe-

MuHrMM3aLMs MOIJHOCTH MIOTEPh B 3JIEKTPUUYECKOU CeTU
MuHrMM3aLMst MOIJHOCTH MOTEPhb B TETIJIOBOU CETH

OnrtrManbHbIe 0 TOYHOCTH U3MEPEHUS TOKA

OrntrMasnbHbIe 0 TOYHOCTU U3MepPeHUs HallpsUKeHUsT
OnrtrMasnbHbIe IO TOYHOCTU U3MEPEeHUsT MOLITHOCTH

OnrtrMasnbHbIe 0 TOYHOCTU U3MEPEHUS 37IeKTPO3HEPTrUU
OnrtrMasbHbIe 0 TOYHOCTU U3MEPEeHUSsT KOJTMYeCTBa Teria
OnTrMu3aLys BeJIMYMHbBI MOIITHOCTU OJJTMHOYHOM 3JIEKTPOCTaHI[UA
OnTrMu3aLys BeJITMYMHBI MOIIIHOCTU OJJUHOYHOM KOTeTbHON
OnTrMu3aLUs KOJTMYecTBa 3/1eKTPOCTaHLIMM Ha JaHHOM TePPUTOPUHA
OnTrMu3aLus KOMYecTBa UH)XXeHePOB — 3/IeKTPUKOB Ha JJaHHOM Tep-

OnTrMU3aLMs KOIMUeCTBa COTHEUHBIX 3/1EKTPOCTAHLIMKM Ha TEPPUTOPUU

JTAaHHOM TIIOLaAn

39. [loka3aTk NpeMMy1eCTBO 3aMKHYTOM CeTH 10 CPaBHEHUIO C Pa30MKHY-

TOU

40.

KakoBa JA0J/DKHA OBITH ONTHMa/IbHAs TOUHOCTh n3MepeHHs dJ1eK-

TPOSHEPTUU B OBITOBOM 37IEKTPUUECKOM CETH

7.3.3 Ilpumep Tecra

1. TexHnueckasi cuCTeMa aBTOMAaTHU3aL[UM 10/DKHA
1. COCTOATh M3 CBSA3aHHBIX TEXHUUECKUX 3/IeMEHTOB
2. COCTOSITh U3 HECBSI3aHHbBIX TEXHUUYECKUX 3/IEMEHTOB
3. COCTOSITh U3 CBSI3aHHBIX MeXaHUUYECKU 3/IeMEeHTOB
4. COCTOATH U3 CBSI3aHHBIX MEeXaHUYECKHU TEXHUUECKUX 3/IeMEeHTOB

2. KakoBa 1ocieoBaTe/IbHOCTb TIPUHATHUS PELlleHUH MPY YTPaB/IeHUH C/I0KHBIMU
cucTeMaMu
1. ananu3 mpo6sieMbl, BbIsiBJIeHHEe 3aKOHOMEPHOCTH, (HhOpMYJ/IMPOBKAa KpHUTe-
pusi, IOUCK alrOpuTMa;
2. aHanu3 npobsieMbl, BbIsSIBJieHHWE 3aKOHOMEpPHOCTel, (opmy/upoBKa KpuTe-



3.

4.

pusi, IOUCK aJiTOPUTMa;

aHam3 TpobJsiemMbl, BhIsSIBJIEHUe 3aKOHOMepHoOCTel, (opMynarpoBKa KpuTe-
pUeB, MOUCK aArOPUTMa;

aHasm3 TpobJieMbl, BBIsSBJIEHUE 3aKOHOMepHoCTel, (opMyarpoBKa KpuTe-
pUeB, MOUCK arOPUTMOB;

3. Kakas MOJeJ/Ib HAa3bIBAeTCA MaTeMaTHuueCcKoMn MO/ e/IbIO ABJIEHUS

1.

2.
3.
4

MaTemaTuhueckasi hopmysa

MaTeMaTHyeckasi (popmysia 1 e€ onvcaHue
MaTeMaTHyecKasi (popmyJia U OrrcaHue siBIeHUs
rpaduueckoe orvcaHue sIBJIeHUS

4. Kakasi Mojie/ib Ha3bIBaeTCsl «PKECTKOM» MaTeMaTHUUeCKOH MOJe/bIO SIBJIEHUS

1.
2.
3.

4.

B yPaBHEHHUSAX KOTOPOU UMEIOTCS MOCTOSIHHbIE KO3((HULIMEeHThI

B yPaBHEHHUSX KOTOPOU UMEIOTCS rlepeMeHHble KO3((ULIMeHTHI

B YpaBHEHUSX KOTOPOU MMEIOTCS Y MOCTOSIHHbIE, U TlepeMeHHble KO3(h(u-
L[MeHThI

B YpaBHEHHUSIX KOTOPOU UMEIOTCS KO3(D(ULMeHTHI, SBJSIOMINECS (DYHKLM-
MU

5. Kakast Moziennb Ha3bIBaeTCsl «MSITKOM» MaTeMaTHUeCKOW MO/Ie/IbIO SIBJIEHUST

1.
2.
3.

4.

B ypaBHEHHUSIX KOTOPOU UMEeITCS MOCTOSTHHbIE KO3 HUL[eHThI

B ypPaBHEHUSIX KOTOPOUW UMEITCs riepeMeHHble KO3 (DULIMeHTHI

B YpPaBHEHUSIX KOTOPOW MMEIOTCS W TIOCTOsTHHBIe, U TlepeMeHHble Ko3hdu-
I[UEHTBI

B YpaBHEHUSIX KOTOPOUM UMEIOTCST KO3(PPULMeHThI, SIBJSIOMINeCs: (QYHKIMI-
AMU

6. Kakas MO/ie/Ib Ha3bIBAeTCsA (1)H3H‘-I€CKOI>1 MO/JieJIbrO o0BLeKTa

1.

3,
4,

TIOBTOPSIOIIAsE OCHOBHBIE TIapaMeTpbl O00BEKTa B COOTBETCTBYIOIUX
MacIiuradbax

TIOBTOPSIOIAS. OCHOBHBIE T[MapaMeTpbl O00beKTa B COOTBETCTBYIOIEM
Maciirabe

TIOBTOPSIOIIIAs BCe TapaMeTpbl 00BEKTa B COOTBETCTBYIOIIMX MacITabax
TIOBTOPSIOIIIAs BCe ITapaMeTphbl 00beKTa B COOTBETCTBYIOIIIEM MaciiTabe

7. Kakast Moziesib Ha3bIBaeTcsi (hH3UUeCKOM MOJIe/bI0 SIBJIEHUS

1.

TIOBTOPSIOIAsi OCHOBHBIE TOKAa3aTe/ly Tpoliecca sIBIEHUS B COOTBETCTBY-
IOITUX MacITabax

TIOBTOPSIIOIAsi OCHOBHbBIE TIOKAa3aTely Tpoliecca sIBIeHHS B COOTBETCTBY-
IOIT[eM MaciiTabe

TIOBTOPSIIOIIAsl BCe TIOKAa3aTe/ld Ipol[ecca SIBJIeHHWsS B COOTBETCTBYHOIIMX
Macirrabax

TIOBTOPSIIOIIAs] BCe IIOKA3aTe/ld IIPol[ecca SIBJIEHHSI B COOTBETCTBYHOIL[EM
Maciirabe



8. Hayunas npo6siemMa - 3T0

1.

pe3ysbTaT BO3HUKHOBeHUs (¢akTa, HeoOBbSICHAEMOTO CyIeCTBYIOIIei
Teopueun

pe3y/bTaT BO3HUKHOBeHUs (hakTa, 0OBSCHSIEMOro CYyIeCcTBYIOIeid Teo-
puen

pe3y/bTaT BO3HUKHOBeHUsl (pakTa, HeOOBSCHSIEMOTO TeopHel OTHOCH -
TeJbHOCTHU

pe3y/ibTaT BO3HUKHOBeHUs (hakTa, 00bSICHAEMOT0 TOJIbKO Teopuei OTHO -
CUTEbHOCTH

9. Insi dopmanu3aliuu mpob/ieMel

1

2.
3.
4.

Heo0x01uMbI PYHKIMOHA, PYHKIMH, ypaBHeHUs], HepaBeHCTBa
Heo0x0uMbI PYHKIMOHAM, PYHKIMH, TOXK/[eCTBA, HEpaBeHCTBA
Heo0xo UMbl PYHKIMOHA, PYHKIMS, YPaBHEHHs], HepaBeHCTBa
Heo0x0 UMbl PYHKIMOHA, PYHKIMH, TOXK/[€CTBO, HEpaBeHCTBO

10. 3&,[[8‘-11/1 OIITUMHU3dIIMKU COCTOAT B C/ieAyHOIeM

1.

BbIOpaTh TapaMeTp 00BEKTa, OTpa’karol[Ui MUHMMYM 3aTpaTt MpH HU3-
BECTHBIX CTOMMOCTSIX MaTepUalTbHbBIX U 3KCIUTyaTal[MOHHBIX;

BbIOpaTh TMapaMeTp 00beKTa, OTPaXKarol[uii MaKCUMyM 3aTpaT IpU U3-
BECTHBIX CTOUMOCTSIX MaTepUa/IbHBIX U IKCILTyaTallMOHHBIX;

BbIOpaTh TapaMeTp OObBEKTa, OTPa’KalIIUH MHHUMYM 3aTpaTr TIpH
HEU3BECTHBIX CTOMMOCTSIX MaTepUa/IbHBIX U 3KCILJTyaTallMOHHBIX;
BeIOpaTh mapamMeTp 00BEKTa, OTpakarol[UM MaKCHMYyM 3aTpaT IIpH
HEeU3BECTHBIX CTOMMOCTSIX MaTepHaJbHBIX M YKCIITyaTalluOHHBIX;

11. 3agaun onTUMU3aLMU COCTOSAT B CIeAYIOLEeM

1.

BbIOpaTh TMapamMeTp 00bBeKTa, OTpa)karwlui MakCUMyM 3ddekTa mpu
MOCTOSIHHOM pecypce;

. BbiOpaTh mMapamMeTp 00BeKTa, oTpaxarwiuii Makcumym 3¢ @ekTa mpu

MaKCHUMaJIbHOM pecypcCe;

BbIOpaTh TapamMeTp 00beKTa, OTpakalomuii MakCUMyM 3(ddekTa Tmpu
MUHUMaTbHOM PeCcypcCe;

BbIOpaTh TapaMeTp OObEeKTa, OTpaKawIui MUHUMYM 3ddeKkTa npu
MUHUMaJIbHOM pecypce.

12. OcHOBHBI€e 3Taribl peleHust ONMTUMU3ALMOHHBIX 3aay

1.

BbIOOp 0OnacTv HaxoxAeHHs (YyHKIMOHAMa, (OpMY/JIMPOBKa KPUTEpPHS,
oripe/ie/IeHue MoAXosAIel GYHKIIMN, OTPaHUUEeHMs], TIOUCK SKCTPEMYMa;
BbIOOp 0OsiacTM HaxoxaeHWs (yHKI[MOHA/a, OrpejeieHre TOAXOsIIei
byHKLMH, GOPMYIMPOBKAa KPUTEPHS], OTPAaHUUYEHHsI, TIOMCK SKCTPEMyMa;
orpefiesieHNe TIOAXOAsIel (QYHKI[MH, BbIOOp 00/1aCTH  HaXOXKAEHUs
byHKIMOHAa, (OPMY/IMPOBKA KPUTEPHsl, OrPaHHUEHMs, TIOMCK 3KC-
TpPeMyMa;



13.

LN

BbIOOD 06s1acTH HaxoXKAeHUs (PyHKIMOHaMa, OrpaHuueHus1, (HOpMyIMpPOBKa
KpUTepusi, oripefiesieHre MoAXoAsIer (yHKI[MH, TOUCK IKCTPeMyMa.

Teopema Creia -
pelleHre epBOM ONTUMU3aLMOHHOU 3a/jauy;
MOCTaHOBKa MepBOM ONTUMH3aLMOHHOM 3a/lauy;
(dhopmyMpoBKa npuHLMNa [ekapra
MPUHLAN HAUMEHBILIEro JelCTBUS

14. JIuHeliHOe MpOrpaMMHPOBaHKE -

1.

Habop a/rOpUTMOB CBeZieHHUs TUHENMHOTO ypaBHeHUs ¢ 3-Ms U GoJiee Te-
peMeHHbIMU K JIMHEMHOMY ypPaBHEHUIO C ABYMs MepeMeHHbIMU Ha TIJI0C -
KOCTH C KpUTepreM MUHUMU3ALIMK KBaJpaTUYHOU (PyHKIUU;

Habop a/nropuTMOB CBe/leHUs] TUHEWHOro ypaBHeHUsi C 3-Ms U Ooree
repeMeHHbIMU K HEeJMHEMHOMY YPaBHEHUIO C IBYMSl MepeMeHHBbIMU Ha
TJIOCKOCTU C KpUTEPUEM MUHHUMU3ALMU KBaZpaTUYHOU (PYHKLINY;

Habop aIrOPpUTMOB CBeJieHUs TMHEWHOTO ypaBHeHUs ¢ 3-Msi U OoJiee Te-
peMeHHbIMU K TUHEWMHOMY yPaBHEHUIO C [IByMsi TepeMeHHbIMHU Ha MJ10C -
KOCTH C KpUTepreM MUHUMU3alMU KyOrnueckKou hyHKIUY;

Habop a/rOpUTMOB CBeZieHHUs TUHEMHOTO ypaBHeHUs ¢ 3-Ms U GoJiee Te-
pPEMEHHBIMM K JTUHEHHOMY YPaBHEHUIO C TpeMs MepeMeHHbIMU Ha IJ10C-
KOCTH C KpUTepUeM MUHUMH3ALMK KBaJpaTUYHOU (PyHKLIUH;

15. Marematuueckue mozenu JlaHkacrepa -

e

Mo7iesTi 60pbOBI IBYX MPOTUBHUKOB;
Moziesii 60pb0bI TPEX MPOTUBHUKOB;
Moziesii 60pb0ObI UETHIPEX TTPOTUBHUKOB;
Moziesii 60pbOBI IT1eCTH TTPOTUBHUKOB,

16. MaTemaTtuyeckas Mozenb MasbTyca

1.

2.
3.
4.

MO/Jiejib OIMUCBIBAET POCT HaCeJIeHUAd 3emau
MO/JieJib OIMMUCBhIBAET POCT HaCeJIeHUsd EBpOHBI
MO/JieJib OIMMUChbIBAET POCT HaCeJIeHUsd A3um
MO/Jie/ib OIMUChbIBAET POCT HaCeJIeHHd AMepI/IKI/I

17. MaTemaTtnyueckasi IOrTUCTUUECKask MO eJIb

1.
2.
3.
4.

YAOBJ/I€TBOPUTE/IbHO OIIMCBIBAET ABJ/IEHHME HACBhIIEeHNA
YAO0BJ/IETBOPDHUTEJ/IbHO OIMHMCHIBAET ABJI€HHE C 3CTPEMYMOM
YAO0BJ/JIETBOPUTE/IbBHO OIMHMCBHIBAET ABJI€HHE C ABYMSA SKCTPEMYMdMH
YAOBJ/TIETBOPUTEJ/IBHO OITMCBIBAECT ABJIEHUE «IIdA€HUA C T'OPbI»

18. Orrrumm3aiiyisi BIOOpPa KOHZIEHCAaTOPHOM yCTaHOBKM OCHOBaHa Ha MaTeMaTrhue-
CKOW MOJieNi1

1.
2.

OTIMCBIBAIOIEN sIBJIEHUE HaChILeHUS
OTHUCHIBAIOIIEN sIBJIEHHWE C 3CTPEMYMOM



W

OTIMCBIBAIOIIEN sIBJIeHUE C ABYMS SKCTpeMyMaMH
4. OMUCHIBAIOLIEU SIBJIeHUE «MaJleHUus C TOPbI»

19. OnTMMM3aLMOHHBIN PEXKUM -

1. KOHKpeTHbIe TIOKa3aTeyid paboThl YCTAaHOBKH TI0 IaHHOMY KPUTEPUI0 MUHU-
MU3UPYIOT SHepronoTtped/ieHre yCTaHOBKU

2. KOHKpeTHbIe ToKa3aread paboTbl YCTaHOBKM MO aHHOMY KPUTEpPUI0 MUHU-
MH3UPYIOT MacCy yCTaHOBKH

3. KOHKpeTHbIe IoKa3aTead paboThl yCTaHOBKU IO JJAHHOMY KPWUTEPUI0 MUHH-
MU3UPYIOT 00BEM yCTaHOBKU

4. KOHKpeTHbIe MoKa3aTe/u paboTbl YCTAaHOBKM I10 JAHHOMY KPUTEPHUI0 MUHMU-
MU3HPYIOT CTOMMOCTb YCTaHOBKHU

20.  Bbibop ornTuManbHOTO ceueHusi POBOJAHUKA 37IeKTPUUeCKOU BeTBU TpeOyeT
3HaHUS
1. cToMMocTel MpPOBOJHMKOBOIO MaTepuasa y 3JIeKTPOSHepIruy;
2. CTOMMOCTeM MNPOBOJHUKOBOI'O MaTepuasa U OMop JIMHWHW 3J1IeKTpOIepejauy;
3. CTOMMOCTel H30JIALIMOHHOrO MaTeprasa v 3/1eKTPO3HePruy;
4. CTOMMOCTeX H30/ISIUOHHOIO MaTepuasa v Orop JIMHUY 3JIeKTpornepejauu.

7.3.4 Bonipochl Ha 3a4eT C OI[eHKOM:

1. TTousaTue cuctembl. OCHOBHBIE OTpe/iesieHus1, Kjaccudukaliuy, CBOMCTBa CU-
cTeM.

2. Cy1IHOCTb U COZlep)KaHue CUCTEMHOTO roaxozAa. MeTo0/10TUs Y TpoLieypbl
peai3alii CUCTEMHOTI'O MOAXO0/a.

3. XapakTepucTHKa ONTUMHU3aLMOHHbBIX 3a/au.

4. CucteMHasi TIpYK/Ia/iHas 3a/javua: (popMasibHOe U HepopMasibHOe ornrcaHue. Me-
TOZ0JIOTUYecKasi CxeMa MOCTAaHOBKU CUCTEMHOM TIPUKJIaTHOM 3a/lauu.

5. OgHOKpHUTepUaibHble U MHOTOKpUTepUasibHble 3a7aud. Teopema CHeslna, - riep-
Bas ONTUMM3ALMOHHAsA 3a/a4a.

6. IlorCcKoBbIe METO/bI OIITUMU3ALIHH.

7. Knaccudukaiiysa mojeneii. Buabl Mogenei, hopmbl Mo/le/TMpOBaHusl. Tarlbl 10-
CTPOeHUs ¥ UCcaefjoBaHus Moesield. OCHOBHBIE 3Tarbl pelleHus 3aady.

8. MeTo/pl onTUMU3aLMY C UCTI0/Ib30BaHKWeM TTPOM3BOHBIX.

9. AZ1IeKBaTHOCTb Y TOYHOCTb MO/ieJIel: OCHOBHbIE TIOHSATUS U OTpe/ie/ieHus], hC-
TOUHHUKH OIIIMOOK, OTIpe/ie/ieHre TOUHOCTH Pe3y/IbTaTOB MO/Ie/TUPOBaHUS.

10. ®opmanr30BaHHOE Tpe/CTaBeHe U TeOpeTUYeCKre 3aJjaur UCCie0BaHUs
00BEKTOB CCTEMHOT'O aHa/IM3a.

11. YcsioBus u hakTOphl KaueCcTBa yIpaBeHYeCKUX pellieHuH.

12. Mogenu riporiecca MpUHATUS pPeLleHus.

13. Drambl mipoliecca pa3pabOTKH YIIpaBIeHYeCKOTO PelleHusl.

14. MeTtoponorus pa3pab0TKH YIIpaB/AeHUECKOTO PelleHus.



15. LleneBast opueHTaLMs yIpaB/JIeHUECKUX PelleHnH.

16. DxcTpemyM LiesieBol yHKUIMU WK GyHKLIMOHAA.

17. OnrumMm3alyst BIOopa CHI0OBOr0 TpaHchopMaTopa.

18. [IpuHsATHE pelleHnli B YCIOBUSX OIpe/ie/IeHHOCTH.

19. ITpuemsbl pa3paboOTOK U BbIOOpA YIIPABI€HUECKUX PeIIeHH B YCIOBUSIX He-
ornpezeIeHHOCTU U PUCKa.

20. TlpuHATHE peleHui NPy YCIOBUM CTOXaCTUUECKOW Heomnpe1e/leHHOCTH.

21. OCHOBHbIe TTOHATHSA ONITUMHU3ALIUK: PellleHre, MHOXKeCTBO BO3MOXKHBIX pellie-
HUM, ONTUMa/IbHOe pellleHre, IoKa3aTte/ib 3(PGeKTUBHOCTH.

22. OCHOBHbIe IPUHLIUIBI MOCTPOEHUS MoAener. Buabl mozenen.

23. @opMBI 3aMMCH 3a5a4y JIMHEUHOT O TIPOrPaMMUPOBAHUSA U ee SKOHOMUUeCKast
VIHTepIrpeTaLys.

24. IloHsTHe pellieHUs 3a/jaud MaTeMaTUYeCKOro porpaMMHUPOBaHUS.

25. Tunel 3aJja4 TMHEMHOTO NPOrpaMMHPOBAHMSI.

26. JIuHeliHOe 1 HeIMHeHHOe MporpaMMHpOBaHHUe.

27. TpancrnopTHas 3a/ilaua. MeTo/, OTEHI[Ma/I0B TIPU PellleHuH TPAaHCITOPTHOU 3a-
Jlauu.

28. I'padpuueckoe pelieHre 3aauu IMHEUHOTO TPOrPaMMUPOBAHMUS.

29. OnTiMu3alys 3aTpaTr Ha CXemMy 3JIEKTPUYECKOM (TeryIoBOM) CeTH, COCTOSI-
11]ei U3 TMHUH nepe/lauu, CBSI3bIBAIOIUX Y3/1bl ICTOYHHUKOB TTUTAHUS C y3/1aMU
noTpeduTenei.

30. OnTUMasibHasi CxemMa SHepreTUYeCKOr CETH C YUYEeTOM ee CTPYKTYPhI U TPo-
TTyCKHOM CTIOCOOHOCTH.

7.4 MeToanuecKue MaTepHaJibl, Onpeje/sioniye npouejypbl OLleHHBa-
HMS 3HAHMH, YMeHUI, HaBbIKOB XapaKTepU3yKI[UX 3Tanbl (opMHpOBaHUA
KOMIIeTeHIUM

KonTposb ocBoenus aucuuruiniel 51.B.05 «OnTrMu3aiysg CMCTeM SHEPro-
cHabxeHusi» __mpoBoguTcs B cootBerctBuu € Iln Ky6I'AY 2.5.1 «Tekyuuii
KOHTPOJIb YCIIEBAEMOCTA M TPOMEXYTOUHAs aTTecTalusl CTYJeHTOB». TeKyl[uu
KOHTPOJIb 110 JUCLUMIIJIMHE TI03BOJISIeT OLIEHUTb CTeleHb BOCIIPUSTHSL YueOHOro
Marepuasa U IPOBOAUTCS [JIsl OL|€HKHU pe3y/bTaTOB U3yUeHUs pa3fe/ioB/TeM JIUC-
UUIUIMHBL. TeKylMi KOHTPOJIb TPOBOAMUTCS KAaK KOHTPOJIb TeMaTH4eCcKhu (1o
WUTOraM W3y4YeHUs OTpe/ie/IeHHbIX TeM AWCLUIUIMHBI) W pyOexHbl (KOHTPOb
onpejieJIeHHOTO pa3ziesia Uu HeCKOJIbKUX pa3fiesioB, mepes TeM, KakK MPUCTYITUTh K
W3y4eHHI0 oUuepeIHOM YacTy yueOHOTO MaTepuara).

Omny06/iMKOBaHHbIE METOAUYECKHe MaTepHasibl, OTpeJesistoliie TpoLeyphbl
OLIeHKY 3HaHMM, yMeHUU U HaBbIKOB: OcbKuH C.B. MeToanueckue peKOMeHAALUH
T0 TIpOLie/lype OLIeHWBaHUS 3HAHUM, HaBbIKOB, YMEHUM U OIbITa JesiTebHOCTH, Ha




yTanax (opMmupoBaHus KommeteHiuid.- KyoI'AY.- Kpacaozmap, 2014.- 34 c. —
Pexxum JOCTyTIa: https://kubsau.ru/upload/iblock/
8d1/8d16a59faalf2e97e7383a8c3c81c739.pdf

7.4.1 Kputepuu onjeHKu pedepara

KputepussMu orjeHKH pedepaTa SIBASIOTCS: HOBM3HA TeKCTa, 0OOCHOBaH -
HOCTh BbIOOpDAa MCTOYHUKOB JIUTEPATyphl, CTeleHb paCKPBITUS CYL[HOCTU
BOIIpOCa, cobmroieHust TpeboBaHMM K 0(hOPMIIEHHIO.

OneHKa «OTJIMYHO» BBLITIOJIHEHBI BCe TpeOOBaHMS K HamMcaHWio pede-
para: 0603HaueHa ripobsieMa ¥ 000CHOBaHa e€ aKTyaJbHOCTh; C/le/laH aHau3 pas-
MUYHBIX TOYEK 3peHHs Ha pacCMaTpyBaeMyl0 MpoOsemMy U JIOTUUHO U3/I0’KeHa
cobcTBeHHast TO3ULIUs; ChOpMyIMPOBaHbI BLIBO/IbI, TeEMa pacKphbITa MOTHOCThIO,
BbIZIep>KaH 00bEM; coO/ro/IeHbl TpeboBaHUS K BHeIlTHeMY 0(hOpMJIEHHIO.

O1eHKa «XOpomio» OCHOBHble TpeboBaHMs K pedepary BbITIOJHEHBI, HO
TIPY 3TOM JIOTYIl[eHbl HeIOUEThl. B 4aCTHOCTH, UMEIOTCS HETOUHOCTH B U3/I0Ke-
HUU MaTepuasa; OTCYTCTBYeT JIoThuecKasi 1oc/ae/loBaTe/TbHOCTh B CYXK/IeHUSIX; He
BbiZiepkaH 00BEM pedeparta; UMEIOTCS YITyIieHUs] B 0pOpMIeHUH.

O1eHKa «y/0BJIETBOPUTE/IBHO» HMEIOTCS CYII[eCTBEHHbIE OTCTYTUIEHUS
oT TpeboBaHull K pepeprpoBaHUI0. B 4aCTHOCTH: TeMa OCBellleHa JIUIIIh YaCTH4 -
HO; JoMyIleHbl aKThuuecKue OIIMOKKA B cofiep)kKaHuU pedepaTa; OTCYTCTBYIOT
BLIBO/IBI.

OueHKa «Hey/OB/JIeTBOPUTEJIbHO» TeMa pedepaTa He pacKphiTa, OOHa-
PY’KUBaeTCsl Cyll[eCTBeHHOe HelloHUMaHue Tpo0sieMbl Wiv pedepaT He TpefCTaB-
JIeH BOBCe.

7.4.2 Kputepuu oLleHKH 3HAaHUI ¥ YMeHUH 00yJaroIuXcs MpH
BBICTYIIJIEHMH C AOKJ/Ia/{0M

ITokazaTenb I'papgaums basnbl
CooTBeTCcTBHe [0K/1a/ia 3asBJ/IeH- | COOTBETCTBYeT IMOJHOCTHIO 2
HOW TeMe, 11eJI1 U 3a/jauaM MPOeKTa | eCTb HECOOTBETCTBUS (OTCTYTIEHHS) 1

B OCHOBHOM He COOTBETCTBYET 0
CTpyKTypHUpPOBAaHHOCTb (OpraHu3a- | CTpyKTypHUPOBaHO, 00ecreurnBaeT 2
1[us) J/IOK/ajia, KOTopas obecrie- | CTPYKTypHUpPOBaHO, He obecrieurBaeT 1
YyMBaeT MOHUMAaHWe €ero Cojiep)ka- | He CTPYKTYPUPOBaHO, He 0becrieunBaeT 0
HUS
KynbTypa BBICTYIUIEHUSI — UTeHHe | paccka3 06e3 oOpallleHust K TEKCTY 2
C JIUCTa WU pacckas, oOpaIiéHHbIi | pacckas ¢ obparieHueM TeKCTy 1
K ayJIMTOPHU YyTeHUe C JINCTA 0
IToCTyIHOCTh ZI0K/IaZla O COZIepXKa- | A0CTymHO 6e3 yTOUHSIFOIIMX BOIIPOCOB 2
HUM TIPOEKTA, €ro LeJisixX, 3ajauax, | JOCTYITHO C YTOUHSIOIMMH BOIIPOCAMHU 1
METOZIaX M pe3y/ibTaTax HE/IOCTYIHO C YTOUHSIIOIMMU BOIPOCAMHU 0
Llenecoobpa3HocTh, UHCTPyMeH- | [{enecoobpa3Ha 2
Ta/IbHOCTBHAI/IAHOCTH,  YPOBEHb | 11e71ec000pa3HOCTh COMHUTEIbHA 1
e€ MCII0/Th30BAHUS He 1]eslecooOpa3Ha 0




TIOHATH coOeceJHUKA W apTyMeHTH- | OTBETU/T Ha OOJIBIITYI0 YaCTh BOIIPOCOB
POBaHO OTBETUTb HAa €ro BOMPOCHI | He OTBETHJI Ha OOJIBIIYIO UaCTh BOIIPOCOB

CobmoieHue BpPEMEHHOT0 | COO/TI0/IEH (He TPEeBBIIIEH) 2
pernaMeHTa fokaaza (He Oosee 7 | mpeBbilieHHe 0e3 3aMeUaHus 1
MUHYT) TIpeBbIllIeHNe C 3aMeYaHuemM 0
YETKOCTh U TIOJTHOTA OTBETOB Ha | BCe OTBETHI YETKHME, ITOJTHBIE 2
JIOTIOJTHUTe/IbHbIE BOTIPOCHI TI0 Cy- | HEKOTOpbIe OTBEThl HEUETKHE 1
IIeCTBY JIOK/a/ia BCE€ OTBETHI HEUETKHE/HEeNOJ/IHbIe 0
Bnajenvie crieliuaibHOM TePMUHO- | BjiajieeT CBOOOAHO 2
JIOTHeN TI0 TeMe TIPOeKTa, WCTIOJb- | MHOT/ia OBbI/T HeTOuUeH, OIIOasICs 1
30BaHHOM B JIOK/Iafie He BJlafieeT 0
KynbTypa JAMCKyccMM — YyMeHHe | OTBETW/ Ha BCe BOIPOCHI 2

1

0

IITkasa oLeHKH 3HaHUM 00yYaIOIMXCSl MPH BHICTYIUIEHUH C JOK/Ia/IOM:
O1leHKa «OTJIMYHO» — 15-18 0anos.

OrjeHKa «xopomo» — 13-14 6asioB.

OrieHKa «y/AOB/IETBOPHUTE/TBHO» — 9-12 OasoB.

O1leHKa «Hey/I0B/IeTBOPUTE/THbHO» — 0-8 6asioB.

7.4.3 KpuTepum onjeHKHM pacuyéTHo-rpaduueckoit padoTsl

OuneHka «5» (OTJIMYHO): BO BBe/IEHWH TPUBOJAWTCS 00OCHOBaHHWE BbIOOpa
KOHKDETHOM TeMbl, IMOJTHOCTbIO PACKphITa aKTyaJbHOCTh €€ B Hay4YHOM OTpac/iy,
YyéTKO OIpe/ieJieHbl I'PAMOTHO TIOCTaB/ieHbI 3aflaud W IieJib KYPCOBOM pabOTHI.
OcHoBHast yacTb paboThl AEeMOHCTpUPYeT O0Jbllioe KOJUUEeCTBO MPOUHMTAaHHBIX
aBTOPOM TeXHHWYeCKOW JuTepaTypbl. B Hell cojep)kaTcs OCHOBHbIe TepPMUHbI
a/leKBaTHO MCI0/Ib30BaHbl. KpUTHUECKHU TIPOUYMTAHbI UCTOYHUKU: BCSI HeOOXoAUMast
nHbOpMal[1s POAHaTM3MPOBaHa, BeIUIeHeHa, JOTHUeCKU CTPYKTyprUpoBaHa. [1pu-
CYTCTBYIOT BBIBO/IbI I TPAaMOTHBIe 000011IeHNsA. B 3ak/I0ueHnH c/ie/laHbl JIOTUUHbIe
BBIBO/IbI, 3 COOCTBEHHOE OTHOIIIEHHE BbIpaKEeHO UETKO.

Onenka «4» (XOpolIo): BBEJEHUM COJIePXKUT HEKOTOPYK) HEUETKOCTh
dbopMynUpoBOK. B 0CHOBHOI eé yacTu He Bcerjla MPOBOAUTCS KPUTUUYECKUN aHa-
U3, OTCYTCTBYeT aBTOPCKOEe OTHOLIeHWe K M3yueHHOMY MaTepuany. B 3akmroue-
HUW HeaJleKBaTHO MCIIO/b30BaHA TEPMHUHOJIOTHS, HaOMIOMal0TC He3HAUNTe/TbHbIe
OlIMOKA B CTHW/Ie, MHOTHE I[UTaThl TpaMOTHO odopmieHbl. [lomyiiieHbl He3HaUM-
TeNbHble HETOYHOCTH B odopmiieHnn 61borpaduu, MprIoKeHUH.

Ouenka «3» (y/0BIeTBOPUTE/ILHO: BBe/leHHe CO/IePXKUT JIUIIb TOTMbITKY
000CHOBaHUsI BbIOOpa TeMbl U aKTya/TbHOCTH, OTCYTCTBYIOT UéTKHe (POPMYIUPOB-
Ky. PacmiibiBUaTo orpesiesieHbl 3a/jauu U 1jen. OCHOBHOe CojlepykaHre — Tepeckas
yy)KUX Hjiedd, HapyllleHa JIOTUKA W3/I0KeHUs], aBTOp TMOIMBITaACs CHOpPMYTMPOBaTh
BBIBO/IbI. B 3aK/Tt0ueHNM aBTOP TIOMBLITA/ICS CZesiaTh 0060011jeHus], COOCTBEHHOTO OT-
HOILIIEHUS K paboTe TMpaKTUYeCKd He TIPOSBWI. B TPWIOKeHUHd AOMYIeHO
HECKOJIbKO T'pyObIX oInMboK. He BbiiepkaH CTWIb TpeOyemMoro akajeMHuyecKkoro
MHChMa I10 TIPOEKTY B 1[eJI0M, YaCTO HEBEPHO YIIOTPeO/IAI0TCS HayuHble TEPMUHBI,
CCbUIKU 0popMJIeHbI HerpaMOTHO, Hab/TI0/jaeTCsl TIaruar.



OuneHka «2» (He 3aUTeHO): BBe/leHHe He COJIeP)KUT 000CHOBAHUS T€MbI, HET
aKTyasu3aiuu TeMbl. He 0603HaueHbI U 1e/H, 3a7iaud TipoekTa. CKyroe 0OCHOBHOe
coJiep)kaHie yKa3blBaeT Ha HeJOCTaTOUHOE UKC/I0 TIPOUMTAHHOM TeXHUUECKOH JIv-
TepaTypbl. BHYTpeHHSS1 JIOTMKa BCETO W3J/I0’KeHUs TIpoeKTa ciabas. HeT kputuue-
CKOT'O OCMBICJ/IEHHS TIPOYMTAHHOT0, KaK M COOCTBeHHOTo MHeHusA. HeT 060011ieHNH,
BBIBO/IOB. 3aK/TIOUEeHHEe TaKOBBIM He SIBJsieTcs. B HEM He MpHBeZieHbl TPAMOTHbBIE
BLIBO/ZIBL. [TpuioxkeHust mmbo BOBCe HET, MO0 OHO HeflocTaTOuHO. [1o odopmiieHHIO
HaO/momaeTcs psif, HeOUETOB: He coOmozeHbl ocHOBHble Tpebomanus ['OCT, a
6ubmorpadus C IPUIOKEHUSIMUA COZIepKaT MHOTO OIIHOOK.

7.4.4 Kputepum OLleHKHM Ha TeCTHPOBAHHH.

K TectTupoBaHUIO JOMYCKAKOTCS CTYAEHThbI, KOTOpPbIe He UMEIOT 3a/0/DKEeHHO-
crer. TectupoBanue mnpousBoauTcsi B ayautopun 205 kadenpwl «lIpumeHeHus
5JIEKTPUYECKOM SHeprum», KOTopasl OCHaljeHa KommbroTepamu. Ha kadenpe co-
37aHa 0a3a laHHBIX C TecTaMu. [1o TUIly, rpe/iaraeMblie CTy/IeHTaM TeCTbl SIBJISIOT-
Cs1 TeCTaMU C OJHUM IpaBUIbHBIM OTBeTOM. Bpems, OTBOAWMOe Ha HaruicaHue Te-
CTa, He JOJDKHO ObITh MeHbllle 30 MUHYT [/Is1 TECTOB, COCTOAIMX M3 20 TECTOBBIX
3afiaHui ¥ 60 MUH. 77151 TecTOB M3 40 TeCTOBBIX 3a/laHMI HallMCaHMS TecTa.

OneHKa «OTJIUYHO» BBICTABJISIETCS MPU YCJIO0BUU MPABUJIBHOTO OTBETA CTY-
JleHTa He MeHee yeM Ha 85 % TeCTOBBIX 3a/JaHUM.

OneHka «X0poLIO» BBLICTABJISAETCS IPU yCJIOBUU IIPaBUIBHOIO OTBETa CTY-
neHTa He MeHee ueM Ha 70 % TeCTOBBIX 3a/lJaHUM.

OneHka «y/A0B/IeTBOPUTE/IbHO» BbICTABIISIeTCS TIPY YCJIOBUM TIPaBUIBHOIO
OTBeTa CTy/ieHTa He MeHee yeM Ha 51 %.

OLleHKa «Hey/10B/IeTBOPUTE/IbHO» BBICTABJISIETCS MPU YCJIOBUU TIPaBUIbHOIO
oTBeTa CTyZieHTa MeHee ueM Ha 50 % TeCTOBBIX 3alaHUM.

7.4.5 Kpurepuu onjeHKH Ha 3a4éTe C OLIeHKOU

OneHKa «OT/JIMYHO» BBHICTaB/sIeTCs OOydarolemMycsi, KOTOpbIM oOsazaer
BCECTOPOHHUMH, CHUCTEMAaTH3WPOBAaHHBIMU W TyOOKMMHU 3HAaHUSIMH MaTepuasa
yueOHOM Tporpammbl, yMeeT CBOOO/IHO BBITIONHSATL 3aJjaHusl, TIPeAyCMOTPEHHbIe
yueOHOM TPOrpaMMOM, YCBOWT OCHOBHYIO M 03HAKOMUJICS C ZOTIOJTHUTETbHOM JTH-
TepaTypoi, peKOMeH/J0BaHHOW yueOHOI nporpammoii. Kak mpaBusio, orjeHKa «OT-
JTMYHO» BBICTABJISIETCS 00YYAOIEMYCsI YCBOUBIIIEMY B3aUMOCBSI3b OCHOBHBIX T10-
JIO>)KEHUH Y TIOHSATUU AUCIUIUIMHBI B UX 3HAUEHUH ZIJ1s1 TPUoOpeTaeMoi Crieljuasib-
HOCTH, TIPOSIBUBIIIEMY TBOPUYECKHe CITOCOOHOCTH B TIOHUMAHUH, U3/I0’KEHUH U HC-
T0/Ib30BAaHUM yueOHOTO0 MaTepuasa, MPaBWIbHO 0OOCHOBBIBAIOILIEMY TIPUHSITHIE
pellieHus], B/IaJIel0IeMy Pa3HOCTOPOHHUMU HaBbIKAMHW M TIPUEMAMU BBITIOJTHEHHST
TIPaKTHUUeCKUX pabor.

OneHKa «XOpOIIO» BBICTAB/SETCS 00yUaroiiemMycsi, 0OHapy>XKMBIIIEMY TIOI-
HOe 3HaHMe MaTepuasia yueOHOM TPOTrpaMMbl, YCIIEIIHO BBIMIOJHSIOIIEMY TIpeay -
CMOTpeHHbIe yueOHOM MporpaMMoi 3a/jaHusl, YCBOWBIIIEMY MaTephaJ OCHOBHOM



JUTepaTyphl, PeKOMeH/I0BaHHOW yuyeOHOUW Tiporpammoil. Kak mpaBumo, orjeHKa
«XOpOIIIO» BBICTAB/SIETCS 00yYaroIeMycsi, TOKa3aBilieMy CHCTeMaTU3UPOBaHHBIN
XapakTep 3HAaHWM M0 JUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOSITe/IbHOMY TIOTIO/THe-
HUIO 3HAHWU B XOfie JanbHeMiell yueOHOW U MpodeccroHa/bHOM /eaTeTbHOCTH,
TIPaBU/ILHO TIPUMEHSIIOIeMY TeopeThUuecKUe TOJI0XKeHUs NPy pellleHruy MpaKkThue-
CKUX BOTIPOCOB M 3ajlay, BiajietollleMy HeoOX0JUMbIMUA HaBbIKAMM U TpHeMaMU
BBITIOJIHEHUS TTIPaKTUUeCKUX PaboT.

O1eHKa «y/I0B/IETBOPUTE/IBHO» BBICTaB/IsAETCS 00yUaroIemMycsi, KOTOpPbIi
ToKa3sas 3HaHHWe OCHOBHOT'O MaTepuasa yueOHOUM mporpamMmbl B 06beMe, JOCTaTOU-
HOM 1 HeOOXOUMBIM [/l fa/ibHeuIel yueObl v TIPe/ICTOsIIeN paboThI 10 CIIely-
aJIbHOCTH, CIIPaBUJ/ICS C BBIMOJHEHWEM 3a/laHui, TIpe/[yCMOTPeHHbIX yueOHOM
IIPOrPaMMOM, 3HAKOM C OCHOBHOM JIMTEPATypOM, peKOMEH/0BaHHOH yueOHOI
rporpaMmon. Kak IpaBu/io, OIleHKa «YZOB/IETBOPUTEIBHO» BBICTABJISETCS 00Y-
YaroleMycsi, JOMYCTUBIIIEMY TTOTPEIIIHOCTH B OTBeTaX Ha dK3aMeHe WU BBITOJIHe-
HUHW SK3aMeHAllMOHHBIX 3a/laHui, HO oO6majaroleMy HeoOXOAMMBIMU 3HAHUSIMHU
1o/l PYKOBOJICTBOM TIperiofilaBatesisi /il yCTPaHeHWsI 3TUX TIOTpelHoCTel, Ha-
pYyIIaloIIeMy TI0C/IeZIoBaTeTbHOCTh B U3/I0KEHUH yueOHOro MaTeprasia v UCITbIThI-
BaloI[eMY 3aTpPYy/IHEHHS TIPY BLITIOJTHEHUH TTPAKTHUYECKUX pador.

OuneHKa «HeY/OB/JIeTBOPUTE/JIbHO» BBICTAB/ISIETCA O0O0ydYaroIeMycsi, He
3HAOIleMy OCHOBHOM YaCTM MaTepuasia yueOHOW IpOrpamMMbl, [OMYyCKarolemMy
TIPUHLIMITHAIbHbIe  OLIMOKM B BBIMIOJITHEHUM  TIPelyCMOTPEHHbIX  yueOHOM
TIPOrpaMMOM 3a/laHuii, HeyBepeHHO C OOJbIIIUMU 3aTPY/JHEHUSIMU BBITTOTHSIOIIEMY
TpakTHUecKyre paboThl. Kak mpaBuiio, olleHKa «HeyJOBIeTBOPHUTETbHO» BBICTAB/Is-
eTcsi oOyuaroiiemMycsi, KOTOPbIi He MOKeT TIPOZO/DKUTHL OOydeHUWe WM TIpH-
CTYTIUTh K JIesITeIbHOCTH TI0 CIel[MabHOCTH TI0 OKOHUAHWY yHUBepcHTeTa 6e3 /10-
TIOJIHUTE/TbHBIX 3aHSTUM M0 COOTBETCTBYIOIIEN AUCLIUTIIMHE.

8 IlepeueHb OCHOBHOM U [OMOJIHUTEIBHOM JTUTEPaTyPhI

OcHoOBHag uTepaTypa:
1. CaswikuH B.T'., KyapskoB A.I". OnTuMu3aiiv CUCTeM 3HeProcHabKeHus:

YuebHoe rocobue 1151 By30B. — KpacHozap: Ky6I'AY, 2014. — 140 c. (b/11 25 3k-
3eMIISIPOB)

2. AaronuH, E.I'. MogenvpoBaHue M ONTUMU3ALIUSA [IPOMBILIEHHBIX Tell-
JI03HepreTUUeCKHUX ycTaHOBOK: yuebHuk / E.I'. ABmtonuH. - Mocksa; Bosorga :
Undpa-Unxenepus, 2019. - 184 c. - ISBN 978-5-9729-0297-2. - TekcT: 3/1eK-
TpoHHBIN. - URL: https://znanium.com/catalog/product/1053402

3. AtreTkOB, A. B. Metoapl ontuMu3aiii: YuebHoe rocobue / A.B.
ATtetkoB, B.C. 3apy6un, A.H. KanataukoB. -Mocksa: VL] PUOP: HUL] Nudpa-
M, 2013.-270 c.: un.; - (Briciiee o6pa3oBanue: bakanaepuar).ISBN 978-5-369-
01037-2. -Tekct:anektpoHHbid. -URL: https://znanium.com/catalog/product/
350985



Jlonmo/IHUTe/IbHAA IuTeparypa:
1. bapgakos, B. I'. MeToabl onTHMa/IbHBIX pellieHu# [DeKTPOHHBIN pe-

cypc] : yueb6.nmocobue / HoBocub. roc. arpap. yH-T. DKOHOM.(Jak.; aBT.-COCT.:
B.I'. bapgakos, O.B. MamoHoB. - HoBocubupck: 1U3g-so HI'AY, 2013. - 230 c.:
un. - ISBN 978-5-4437-0061-8. - Tekct : anekTtpoHHbli. - URL: https://
znanium.com/catalog/product/515891
2. [IwxkypuH, A. A. MeToabl U CpeiCTBa HAyYHbBIX MCC/Ie/JOBaHUN : yued-
HUK / A.A. TTIwkypuH, A.A. ITwkypuH (mi.), B.E. IIsTkoB. - Mocksa : UHO®PA-M,
2018. - 264 c. - [DnekTpoHHbIN pecypc; Pexxum poctyna: https://znanium.com]. -
(Briciiee obpasoBanue:bakanaBpuar). - ISBN 978-5-16-102715-8. - TekcT: 3/1ek-
TpoHHbIN. - URL: https://znanium.com/catalog/product/937995
3. MaTematrnueckoe Mo/e/MpOBaHUe U MPOEKTUPOBaHUe : ydeb.mocobue /
A.C. Konomenuenko, I.H. KpaBuenko, A.H. CraBues, A.A. [lonyxuH ; nog pen.
A.C. Konomeituenko. - Mocksa :MTH®PA-M, 2018. - 181 c. - (Bricizee o6pa3o-
BaHue: Marucrtpatypa). — www.dx.doi.org/10.12737/textbook_59688803c3cb35
.15568286. - ISBN 978-5-16-105985-2. - Tekcrt : 3nekrpoHHbid. - URL: https://
znanium.com/catalog/product/884599
4. IlanTesnees, B. 1. MHorone/seBas onTuMu3anus ¥ aBTOMaTU3UPOBaH-
HOe MPOEeKTUPOBaHHe yINpaB/ieHUs KaueCTBOM 3/IEKTPOCHAO)KeHHs B JIeK-
TPO3HepPreTUYeCcKNX cucTeMax [DJieKTpOHHBIM pecypc] : moHorpadwus / B. N.
[TanTenees, JI. ®@. ITogaybHbix. - KpacHosipck: Cubupckuii dheaepaibHbIi YHHU-
Bepcuret, 2009. - 194 c. - ISBN 978-5-7638-1924-3. - TeKCT : 3/1€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/442973

5.0enotoB A.B. OCHOBbI TeOpUM aBTOMAaTHYeCKOTO yIipaBjeHusi [DJiek-
TPOHHBIA pecypc]: yuebHoe mocobue/ ®enoToB A.B.— 3SMEeKTPOH. TEKCTOBLIE
AaHHble.— OMcK: OMCKMM roCyZ,apCTBeHHbI TeXHUYeCKUM yHHUBepcureT, 2012.
— 279 c— Pexum pocryma: http:// www.iprbookshop.ru/37832.— 3BC
«IPRbooks» URL: https://znanium.com/catalog/product/516366

9 IlepeueHnb pecypcoB UH(OPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOU CeTH
«IaTepHeT»

TlepeueHb 3/1eKTPOHHO-0HO/THOTEYHBIX CHCTEM:

No HaumeHoBaHmue TemaTHKa Ccbuika
1 Znanium.com YuuBepcaneHas | https://znanium.com/
2 IPRbook Yuupepcanenas | http://
www.iprbookshop.ru/
3 O6pasoBarenbhbiii opran KyoI'AY | Yuusepcanbhas | https://edu.kubsau.ru/

10 MeToguueckne yKa3aHHsl /i1 00yYalOI[UXCA IO OCBOEHHIO [HC-
IUTIMHBI



1. CasbikuH B.I'., Kyzapsiko A.I'. OnTUMH3aI[uM CUCTEM SHEeprocHabKeHus:
YyebGHoe mocobue ayist By30B. — KpacHogap: KyoI'AY, 2014. — 140 c. (b/11 25 3k-
3eMILISIPOB)

2.0cbkuH C.B. MeTtoguueckue peKOMeHJaluuy T10 TIpoLeAype OLeHUBaHUS
3HaHW, HaBLIKOB, YMEHWM U OIMbITa JesiTebHOCTH, Ha 3Tanax (OpMUPOBaHUS
KomreTeHmid.- KyoI'AY.- KpacHogap, 2014.- 34 c. — Pexxum foctyma: https://
kubsau.ru/upload/iblock/8d1/8d16a59faa1f2e97e7383a8c3c81c739.pdf

3. KyapsikoB A.T'., Kyuepenko [.E., Tporvx B.B. «OnTrmManbHass KOMIeH-

calusi peaKTUBHOM MOILIHOCTH B pacrpe/ie/IMTeIbHOW CeTH 110 KPUTEPUI0 MU-
HUMMyMa MaTepHUasbHbIX 3aTpaT»: MeToanueckrue peKOMeH/JalHy 10 BbINOJTHEHWIO
pacuéTHo-rpacdrueckoil paboTkl AJis CTY/I€HTOB MaruCTpaTypbl HarpaB/ieHUs
35.04.06 «Arpour>keHepusi» T10 Kypcy «OrnTUMU3aIus CUCTeM >XHeprocHabske-
Hus». — KpacHogap: Ky6I'AY. 2019. — 18 c.

11 IlepeyeHs MH(OPMALMOHHBIX TEXHOJ/IOTHH, HUCI0/Ib3yeMbIX
P OCYLeCTB/IeHUH 00pa3oBaTe/IbHOTO MpoIecca Mo AUCLHUIUIHHE,
BKJ/IIOUYasi epeyeHb MPOrpaMMHOro obecneyenuss 1 uHGpopMaoH-
HBIX CIIPAaBOYHBIX CUCTEM

MHdbopmaroHHbIe TeXHOJIOTUH, MCTIOIb3yeMble TIPH OCYII[eCTBIeHHH 00pa3o-
BaTe/IbHOTO TIpoIiecca I0 AMCIUIUIMHE TI03BOJISIOT: 00ecTrieunTh B3auMO/IeCTBHE
MeXXy yJaCTHMKaM{ 00pa30oBaTe/IbHOTO IIPOIlecca, B TOM UMC/Ie CUHXPOHHOE U
(W1M) aCMHXPOHHOe B3aMMOJeMCTBUe TocpeAcTBOM ceTu "VHTepHeT"; HDUKCHUPO-
BaTh X071 00pa30BaTeIbHOrO TIPOI[ecca, Pe3y/IbTaTOB MPOMEXKYTOUHOW aTTeCcTaluu
10 AMCLIUTIJTHHE U pe3y/IbTaTOB OCBOEHUSI 00pa3oBaTebHON MPOTrpaMMbl; OpTraHU-
30BaTh MpoIiecc 0O6pa3oBaHUs MyTeM BHU3yalIU3aliM W3ydaeMoii WHGOpPMAI[HUH T10-
CpPeICTBOM HCIOJIb30BaHUS TPE3eHTALMOHHBIX TEeXHOJOTUM; KOHTPOJMPOBAaTh
pe3y/bTaThl 00yyeHUs] Ha OCHOBe KOMITbIOTEPHOI'O TeCTHPOBaHUS.

11.1 Ilepeuens nunen3uonHoro I10

Ne | HammeHoBaHue Kpartkoe onucanue
Microsoft Windows OrnepallioHHas cMcTeMa

2 | Microsoft Office (Bkitouaer Word, Ex- | [TakeT 0dHCHBIX NPUIOKEHUM
cel, PowerPoint)

11.2 Tlepeuensb npodeccHoHATBHBIX 0a3 AAaHHBIX M HH(POPMALMOHHBIX
CIPaBOYHBIX CUCTEM

Ne HanmeHoBaHue Temartuka ONEeKTPOHHBIN ajpec
1 apaHT [TpaBoBas https://www.garant.ru/
2 KoHcysibTaHT [TpaBoBas https://www.consultant.ru/
3 HayuHasi 5/ieKTpOHHasi | Y HUBepcasbHasi https://elibrary.ru/
6ubsmoreka eLibrary




11.3 Joctyn K cetu UHTepHeT

Hoctyn K cety IHTepHeT, AOCTYI B 3/1eKTPOHHYIO WH(OpPMaI[MOHHO-00pa-
30BaTe/IbHYI0 Cpe/ly YHUBEpCUTeTa.

12 Marepua/ibHO-TeXHUUECKOe o0ecreueHne Ajas OOyUeHHs IO [JHC-

IUITAHE

H]IaHI/IPYEM])IE TMOMeIeHund 4Jid ITpoBeeHNA BCeX BU 0B y‘-IE6H0ﬁ AedATe/IbHOCTH

Hanmenosanue
yuebHBIX TpegMe-
TOB, KYPCOB, JIUC-

LIAIUIAH (MO~

Jiel), IpakTUKH,

VHBIX BUJIOB
yuebOHOH fesTesb-

HOCTH, TIpeay-

CMOTPEHHBIX
yueOHBIM TIaHOM
obpa3zoBaTeibHOU

MPOTrpaMMBbI

n/m

HavmeHOBaHMe TIOMeIIeHuH /151 TPOBe/IeHHs BCeX BU/|0B yueOHOM

[IesITeIbHOCTH, TIPeyCMOTPEHHOM yueOHBIM I/IaHOM, B TOM UKCIIe

TIOMEILeHUs JI/Isi CAMOCTOSITe/IbHOM paboThl, C yKa3aHUEM TEePeUHs

OCHOBHOTO 000pyZIOBaHusI, yueOHO-HAT/ISIJHBIX TOCOOMI U UCTIOMb-
3yeMOro nporpaMMHOro obecrieueHust

Apipec (MecTorosnoxe-
HUe) TIOMeIIeHUH [IIst
MPOBE/IeHNST BCEX BU-
[IOB YueOHO fiesiTesTb-

HOCTH, TIpeJyCMOTpeH-
HOU yueOHBIM MJIaHOM
(B cityuae peanmu3anu

obpa3oBare/ibHON

TPOrpamMMbI B CETeBOM

(hopme [OTIO/THUTETEHO

yKa3bIBaeTCsl HAMeHO-

BaHHe OpraHU3aLyH, C

KOTOPOU 3aK/H0ueH
JIOTOBOD)

Onrumusanus
CUCTEM
SHEproCcHabKeHust

ITomerjenue Ne207 3J1, nocafouHbIX MeCT — 28; ruiomazb —
85,8kB.M; yueOHasi ayJUTOpHsI /IS IPOBe/IeHNs] YUeOHBIX 3aHATHH .
CIIUT-cUcTemMa — 1 IIT.;
criel{iaIn3upoBaHHas Mebesb(yuebHast JocKa, yueOHast Meberb);
TeXHUUECKHe Cpe/icTBa 00yueHusi, HAOOPbI JEMOHCTPALIMOHHOTO
06opyi0BaHUs ¥ yueOHO-Har/ISIIHBIX TT0CcoOul (HOyTOYK, MPOeK-
TOp, 9KpaH);
nporpamMmHoe obecrieuenue: Windows, Office.

[Tomertrenue Ne205 3J1, mocafouHbIX MecT — 28; ruiomiaib —
87,3KB.M; TIOMeIL|eHHe /IS CAMOCTOSITeNbHOM paboThl 00yYaroIux-
csl.

TeXHHUUEeCKHe CpeficTBa 00yueHuHs
(npunTep — 1 1miT;
3KpaH — 1 wr,;
ceteBoe 06opyzoBaHue — 1 ImIT.;

KOMIbIOTEp MepCOHaIbHbIN — 14 11T.);

Hoctyn K cetn «/IHTepHeT»;

Hoctyn B 371eKTPOHHYI0 00pa30BaTebHYI0 Cpe/ly YHUBEPCUTETa;

nporpammHoe obecrieuenrie: Windows, Office COMPAS-3D
crieLaM3vpoBaHHasi Mebesnb(yuebHast Mebesnnb).

350044, KpacHopap-
ckuit kpai, . Kpac-
HOZap, y/a1. uM. Kanu-
HHUHa, 13




