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Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEM IMAN08 hopMuposanus ¢ npoyecce 0C60eHUs Ouc-
YUNTIUHBL

Komnerenmus:

[IK-4 — criocoben pa3zpabaThiBaTh KOHLEHIMIO CUCTEMBI 3JIEKTPOCHAOKEHHS 00BEKTa KAalMTAIBHOTO CTPOUTEIHCTBA.
WHanukaTopel JOCTHKEHHSI KOMIIETEHIMH:

[1K-4.1 3naet TpebGoBaHMs HOPMATHBHBIX TEXHUYECKUX JOKYMEHTOB K YCTPOMCTBY CUCTEMBI AJIEKTPOCHAOKEHHS, TIPAaBUIIa Pa3pabOTKH MPOEK-
TOB CHUCTEMBI 3JIEKTPOCHAOKEHMsI, IPaBUJIa IPOBEAECHUS 00CIe10BaHUsl 00BEKTa, 1)1 KOTOPOTro MpeJHa3HaueHa CUCTEMA 3JIEKTPOCHA0KEHUS

[1K-4.2 Ymeer oueHuBath 3¢ (HEeKTUBHOCTH pabOTHI 00BEKTA, UIsi KOTOPOTO MpeHa3HaYeHa CHCTEMa YIEKTPOCHAOKEHHS, U pa3padaThIBaTh
METO/IbI MOBBILIEHUS YSHEPT03(PPEKTUBHOCTH;

[1K-4.3 Bnaneer HaBbIKaMH MPOSKTHPOBAHUS CHCTEMBI DJIEKTPOCHA0KEHUST 00BEKTOB.

Imanvl hopmuposanusn é npoyecce 0C60CHUA OUCUUNIUHDL
Huouxamopel 0o-
Ilpakmuueckue . Haumenoganue oyenou-
CMudCeHUA KOM- Jlabopamopnuie Kypcoeoii npoexm
Jexyuu 3anamus, 1adopamop- HO020 cpeocmea
nemeHuyuu N 3auamus (paboma)
HbLIl RPAKMUKYM
Komnnoksuym
[1K-4.1 Tema 1-5 Tema 2-5 He npeagycMmotrpensl He npegycmotrpensl [TpakTHdeckas paboTa
3auer
Komnnoksuym
[1K-4.2 Tema 1-5 Tema 2-5 He npenycmotpenst | He npexycmotpenst I[IpakTrueckas pabora
3auer
Komnnoksuym
I1K-4.3 Tema 1-5 Tema 2-5 He npenycmotpenst | He npexycmorpenst ITpakTrueckas pabora
3auer




Hepeueub OUECHOUHbBIX cpedcme no 0ucuunﬂune «Onmumua'auuﬂ pericumoes pa-
oomul IJIeKMpPOoIHneEpzemuUeCKux cucmem

OueHo4YHbIE CPeICTBA Koa-Bo Min, 6a/1;10B Max, 6aas1oB
[TpakTudeckas padbota 2 18 30
KomnokBuym 3 18 30
3auer 1 24 40
Hroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 Mpo0enoB; HcuepnbIBaIOIIe, OCIEeI0-
BaTeNbHO, YETKO M JIOTHYECKH CTPOMHO H3JaraeT MaTepHuaji, CBOOOIHO
CIIPABIAETCS C 33la4aMH, BOIIPOCAMHU U IPYTUMY BHJIAMU [IPUMEHEHHS 3HA-
HUH; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJHEHBI, KAYECTBO X BBINOIHEHHUS OLIEHEHO
YHCIIOM 0aJUIOB, OM3KUM K MAKCUMaIbHOMY; aHAJIM3UPYET NOTY4YECHHBIE Pe-
3yNbTaThL; POSABISAET CAMOCTOSTELHOCTD PY BHITIOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XO0pOIL0» BBICTABIIIETCS CTYAEHTY, €CIM TEOPETUUECKOE COJIepKa-
HHUE Kypca OCBOEHO MTOJTHOCTHIO, HEOOXOAUMBbIE MPAKTHYECKUE KOMIIETCHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPELYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUs
yueOHbIC 3a/1aHUsI BHIIIOTHECHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyAeHT TBepO 3HAaeT MaTepuall, FPaMOTHO U 110 CYLIECTBY U3JIaraeT
€ro, He JJONYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHde-
CKO€ coJiepKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl HE HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJBIIIMHCTBO MPEyCMOTPEHHBIX ITPOrPaMMOi 3a/1a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, ITPH OTBETE HA TIOCTABJICHHBIH
BOIIPOC CTYJICHT JIOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MpPaBHJIbHBIC (op-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’)KEHUH MPOTPaMMHOTO MaTepraa.

OHGHKa «3a4YTCHO» BBICTABJIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCKHI 110 TEMaM
JUCHHMILIMHBI ITOCJICA0OBATCIbHBI, JTIOIrHYC-
CKH H3JIOKEHBI, AOIYCKAIOTCA HE3HAYH-
TCJIbHBIC HCJOYCTEI B OTBETE CTYACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSATCIBHOI'O
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAECHTY, €CIIM OH HE
3HAECT 3HAYUTEJIBHON YacTHU MPOrpaMMHOr0 MaTepuaia, JOIYyCKaeT Cylle-
CTBEHHBIE OIINOKH, HEYBEPEHHO, C OOJBIINMH 3aTPYAHEHUSAMH BBIIOIHSIET
MpaKkTU4YecKue padoThl, HEOOXOAWMBIE NPAKTHUECKHE KOMIIETEHIMU He
chopMHPOBaHbI, OOJBITHHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMON 00y4eHUsI
y4eOHBIX 3aJ]aHUi He BBIIIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OLEHEHO YHC-
J10M 0aJ10B, OJM3KUM K MUHHUMAJIBHOMY

OLIGHKB. «HC 3a4YTCHO» BBICTABJIACTCSA CTY-
JCHTY, €CJIU CTYACHT HC 3HACT OCHOBHLIX
IMOHATUH TEMBI JUCIUIIIIMHBI, HC OTBEYACT
Ha JOOIIOJHUTCIIBHBIC M HaABOJAIIMWE BO-
IIPOCHI IMpETIoJaBaTeIs.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

No
n/n

Haumenoesanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuka oyeHouHo20
cpeocmea

Ilpeocmaesnenue
OUeHOUHO020 Cpeo-
cmea 6 ponoe

[IpakTueckoe
3aHATUE

B xozne npaktuyeckux paboT CTyIEHTHI OBIa-
JIEBAIOT YMEHUSAMH T0JIb30BaThCs pabOTaTh C
HOPMaTUBHBIMH JOKYMEHTAMH U HHCTPYKTHUB-
HbIMU MaTepuanamMu, CIPaBOYHHUKAMH, CO-
CTaBJIATh TEXHUYECKYIO TOKYMEHTAIMIO; BBI-
MOJIHATHh YEPTEKU, CXEMbI, TAOJIUIIbI, peliaTh
pa3sHOro poja 3ajxadyu, ACNaThb BBIYHMCIICHMS,
ONPENETATh XapAKTEPUCTUKH PA3JIMYHBIX BE-
ECTB, 00BEKTOB, siBeHUH. [{enp mpakTude-
CKUX 3aHSTUU 3aKJII0YaeTCs] B BBIPAOOTKE Yy
CTYZECHTOB HABBIKOB NMPUMEHEHUS IOIY4YECH-
HBIX 3HAHUW JJI PEHICHUS] TPAKTUYECKUX 3a-
Jlad B IIPOLIECCE COBMECTHOMU AEATEIBHOCTH C
IIPEIOIaBaATEISIMU.

Tembl npakTHye-
CKHUX 3aHSATHH;
KOHTPOJIbHBIE BO-
IIPOCHI U 3a1aHUs
10 TEME MpaKTH4e-
CKOT'0 3aHSTHUS

KomnokBuym

CpencTBo KOHTPOJIS YCBOGHHUSI Y4€OHOr0o Ma-
TepHuayia TeMbI, pa3jiesia Wi pa3/iesioB AUCIIH-
IUTMHBI, OPTraHU30BaHHOE KaK ydyeOHOe 3aHs-
THE B BUJE coOece0BaHUS MPEToaBaTes ¢
00yYaIOIINMHUCH.

Bompocsr no te-
Mam/paszeaam
JUCLUILIHHBI




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET
Dakynvmem: ynpasienus u agmomMamu3ayuu

Kageopa: snekmpomexnuxu u snepeoobecneuenuss npeonpusmuil

VY4eOHbIM TIJIaHOM M0 HampaBiieHHI0 noArotoBku 13.04.02 «2nexkTposHepre-
THKa U 3JIEKTPOTEXHUKAY JIJIsi 00Yy4aIOIUXCsl TPETyCMOTPEHO IPOBEICHNUE MPAKTUYe-
CKHX 3aHATUI MO AUCHUIUIMHE «ONTUMU3AIMS PEKUMOB paOOTHI JIEKTPOIHEPreTHye-
ckux cuctem» B 1 cemectpe. OOyyaronmmcs npeiaraloTcs pa3HoypOBHEBBIE 3a1aun
Y 33J1aHUs] PEKOHCTPYKTHUBHOTO YPOBHSI, O3BOJISIOIIME OLEHUBATh U JUATHOCTHUPO-
BaTh YMEHHs CHHTE3UPOBATh, aHAIM3UPOBATh, 0000IIaTh (PAKTHUECKHI U TeOpeTHYe-
CKUH Matepuan ¢ (OopMyJIUPOBAHUEM KOHKPETHBIX BBIBOJOB, YCTAHOBJICHHEM IIPHU-
YUHHO-CJIEJICTBEHHBIX CBSI3EH.

IIpakTuyeckoe 3axanue 1. «Pemienne JUHEHHBIX ONTHMHU3AMNOHHBIX
3a71a4»

L]ens 3a0anus. 3akpeniieHne TeOPETUIECKOro MaTepraa o MaTeMaTH4eCKoM
dbopmanuzay TUHEHHBIX ONTHMU3AIMOHHBIX 3a/1a4. PelieHne Ha mepcoHabHBIX
koMmrbroTepax (I1K) nunHeiHoM 3a1a4u oNTUMAIBHOTO pacipeieNieHUs PECYPCOB.

3ananue:

[Ipennpusitue MIaHUPYET BBIMYCKATh MPOAYKIMIO, BKIIOUYAIOIIYIO TPU BHJIA
wznemuit (i =1, 2, 3)./]y1st ©I3roTOBJICHUS KXKOTO 1-TO H3/1eIHs TpeOYIOTCS TPU BUIA
pPEeCYpCOB: dHEpreTUIeckre, (PMHAHCOBBIC U ChIpbeBbIe (j = 1, 2, 3).

Hannuue Ha mpennpusTHy KaXI0To J-TO pecypca OrpaHHYeHO BEIMYUHON Dj;
HOpMa pacxofa j-ro pecypca Ha OJHO I-€ M3/Iene COCTABISET @;i; MPUOBLIb OT pea-
JIM3AIUU OJTHOTO I-TO U3JIEIHS COCTABIISCT Zi.

TpebyeTtcst onpenenuTh, MPU KaKOM KOJUYECTBE U3JIETUNA KaXI0T0 BUIA TPU-
OBLITb IPENPUATHS OYIET MAaKCUMAITbHON?

Hcxonnbie nanHbIe MpuBeAeHBI B Ta0. 3.5.1.

MeTtoauyeckue yKasaHusl:

Ha ocHOBaHMM HUCXOIHBIX JAHHBIX COCTABIISIETCS MATEMaTHYECKAsi MOJIEIIb JIU-
HEMHOU 3aJ1a4H.

Hwxe Ha npuMepe THHEHHOM 3a/1a4u JOCTATOYHO IMOJIPOOHO pacCMOTPEHBI OC-
HOBHBIE ATaIlbl BBOJIa UCXOHON MH(POPMALIMM U PEIICHUST ONTUMU3ALUOHHBIX 3a]1a4
Ha [1K.
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IMocregusas mudpa muGpa CTYIeHTa

[lapaumerp| 0 1 | 2 3 4 5 6 7 8 9
by 60 70 a0 o0 100 a0 a0 70 100 a0
by 110 | 100 [ 90 110 80 120 70 120 90 100
by 140 | 130 | 120 | 110 120 | 130 | 140 | 150 140 | 120
i 25| 35 3 4 3 3.5 3.5 3 4 3
a2 2 2.5 3.5 5 2 4 4 3 4 3.5
a3 6 3 4 45 3 2.5 4.5 35 3.5 2.5
an 5 4 4 5 45 (8] 3 5.5 3 3
an 6 3 4.5 6 4 5 4 2 S 5
a3 7 3 5 4 3 5.5 5 (1] 4 3.5
a3 6 7 5.5 5.5 3 8] 4 4] 4 3.5
a3z 5 ] 5 6 4 5 5 2 S 4
a3z 7 3 8] 5 8 4 6.5 7 4.5 3
| 11 9 8 7 4] 7 9 7 8 ]
o 9 ] 7 8 5 9 8 (5] 9 7
I3 12 7 9 (W] 7 8 12 8 7 5

1. Pazmewenue kommenmapues u UCXoOHOU ungopmayuu 6 pabouem none

[Ipotienypa BBOJIa UCXOJHBIX JAHHBIX MOXET OBITH JIOCTATOYHO pa3HOOOpa3-
HOM Kak 10 MOCIeA0BaTeIbHOCTH BBO/JIA, TaK U MO BbIOOPY pabounx sueek. [Ipumem
CJIEIYIOUTUH TTOPSAIOK BBOJIA: €CJIM B HEKOTOPYIO padouyro sueiKy BBOJIUTCA Uppo-
Bas WJIA BBIYUCIIHUTENIbHAST MHGOpPMAIIHS, TO B JIEBYIO COCEIHIOI SYEHKY BBOJMUTCS
MOSICHSIOIIUNA TEKCT (KOMMEHTapUii), HE BIMSIONIMN Ha PEIICHUE 3a/1aud U CIIyXka-
IIUI TOJIBKO JJISI HATJIATHOCTA UCXOJHBIX TaHHBIX.

OpuH U3 BapuaHTOB BBOJAa KCXOIHON MH(MOPMaLIMHK JIJIsl PEIICHUS 3a]1a4u TIPU-
BegieH B Tabm. 3.5.2. B sueiiku B2...B12, D10...D12, F10...F12 nomemena nudpo-
Basi H(OpMaIIKsI, COOTBETCTBYIOIAS TEKCTY CJICBA.

B sueiikax H2...H4 noMenieHbl Ha4allbHbIE 3HAYEHHSI HCKOMBIX MEPEMEHHBIX
X1, X2 Y1 X3, IPUHSTHIC paBHBIMU HYJII0. B stueliky H/ BBEJIEHO BbIpaXKEHUE JJIs1 BHIYMC-
JIeHUs 1eeBOM PyHKIIUN

=B2*H2+B3*H3+B4*HA4,

HayaJIbHOE 3HAYEHHE KOTOPOM PAaBHO HYJIO MPU HAaYaJbHBIX HYJEBBIX 3HaYe-
HUSIX UCKOMBIX NTE€PEMEHHBIX.

B sueiiku B14...B16 nomenieHbl BEIPAXXCHUS JIJI1 BBIYMCICHUS JIEBBIX YacTeu
OTpPaHUYEHU-HEPABEHCTB:

= B10*H2+D10*H3+F10*H4;
= B11*H2+D11*H3+F11*H4;
= B12*H2+D12*H3+F12*H4,

SHAYCHUSA, KOTOPBIX PAaBHBI HYJIIO ITPHW HAYAJIbHbIX HYJICBbBIX 3HAUYCHUAX IICPCMCHHBIX.
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A B | 1] E F G H
1 | McxogHEIE DaHHEIS! MepeMeHHbIS
2 [ MNpubeine Z1= 8 2= 0
3 Z2= 11 wl= 0
4 3= 12 ®3= 0
5 | Pecypesl:
B | No SHEpMMK = 50
7 | no duUHaHcam = 100 LUenesaa dyHELHA Z= 0
8 [ no chipbio = 150
9 | Hopmul pacxoga:
10( no sHepmmn alil= 2 al2= 2 ald=| 3
11| no dmHancam ali= [ a2l= 55| a23= | 4
12| no coipsio 231 = 4 all= & aid= | 8
13| NeBble YacTH OrpaHHYEHHRA
14| al1x1+a12x2+a13x3= 0
15| a21x1+a22x2+a23x3= 0
16) a31x1+a32x2+addx3= 0

2. Komanoa «Cepeucy» u 6600 ungopmayuu 8 ouano2osoe okno «Ilouck peute-
HUSY.

B rnaBHoMm MeHio aktuBmM3upyerca komanaa «Cepsucy. U3 comeprxanus -Ko-
MaHbl «CepBHC» akTHUBU3UpYyeTcs Komana «Ilouck perieHus»; Ha pabodeM Mmose

ITOABJISICTCA AUAJTIOTOBOC OKHO «ITouck PEHIICHU (Ta6JI. 3.5.3).
Tatonumma 353

NMoKcE pewesna

YCTAHOBMTE UENEBYH AYERKY
PaBHON: ® MAKCHMANLHOMY 3HAYEHHID
o MHHHMAaNbHOMY IHAYEHHHD
Q FHAYEHHHD I_:|
HameHan AMERER
| MpegnonoxHTE | | MapameTpsl |
OrpaHWYeHHA OobaBuTh
B14 == B&
B15 <= BT | HimeHuTb | | BoccTaHoBHTE |
B16 == B8
H2:H4>= 0 | | Ypanure | [ Cnpaeka |

B 3TOM 11anoroBoM OKHE yCTaHABIIMBACTCS aAPEC SUEUKH C BBIPAXKCHUEM LIe-
neBoit pyukiuu H7. B nepeune «PaBHOW» OTMEYaeTCsi KHOMKA «MaKCUMaIbHOMY
3HAYCHUIO», TIOCKOJIbKY TPEOYyeTCs HAMTH MaKCUMYM I1eJI€BOM (PYHKITHH.

B okHO «M3MeHss A4eiikn» BBOAATCS agpeca SYEEK C UCKOMBIMHU IEPEMEH-
HeiMU H2, H3 n H4. MaccuB agpecoB siUeeK BBOAMTCS, KaK MPaBUJIO, Yepe3 3HAK
«TOUKa C 3arsToiy. C [ebl0 COKpalleHUs MPOLeAYPHl BBOJIa MACCUB AJIPECOB STUYEEK,
UIYIIUX 110 TIOPSAJKY, BBOJUTCS apeCaMi Ha4YaJIbHOM U KOHEYHOM SYEEK Yepe3 3HaK
«aBoetoune» H2:H4 (tabdm. 3.5.3).

[Ipu BBOJIC JAHHBIX B JUAJIOTOBBIE OKHA Y aIPECOB AYEEK aBTOMATUYECKH TO-
sBisieTcs 3Hak $. Hanpumep, B Ta01. 3.5.3 agpec 11e/1eBoi ssUeiiku OyACeT BHINISAICTh
kak $HS$7. [Tycth 3TOT akT HE CMyIIACT MOJIb30BATEIIS, U OH MPOI0JIKACT BBOJI HC-
XOJIHBIX JaHHBIX.

Jlns BBOJIa OrpaHUYEeHUN B AMAJIOroBOM OKHE «IIOMCK pelieHus» akTuBUpy-
eTcs KinaBuia «J{06aBuTHY», OCIIE Yero OTKPBIBAETCS TUAIOroBoe OKHO «JloOaBe-
HUe orpanuyeHus» (tabn. 3.5.4). B okHo «Cchlika Ha sEWKY» BBOJUTCS aJIpeEC



sUeHKH, coJiepKalllel JeBYyIO YacTh orpaHudeHus. B cpeiHeM OkHe mocie akTUBUPO-
BaHMS KJIABUIIMA « » W BBIOMpAETCS BHUJ OrpaHWYeHHs (<=, >=, = u Ap.). B okHe
«OrpaHnryeHune)» BBOAMUTCS YUCIIO WK aApec SYEUKH, COJepKalleld MpaBylO 4acTh
orpanuueHus. Taba. 3.5.4 WTOCTpUPYET BBOJ, OrPAaHUYEHUS MO SHEPrETUYECKUM
pecypcam B14<=B6.
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CehinKa Ha AYEHKY OrpaHHYeHHE
Bt | —

[fosasure | [Cnpasra |

[Tocne BBOAAa ouepeaAHOr0 OrpaHUYECHHS aKTUBUpPYETCs KiaBuia «/{o0aBuTh»
U BBOAMTCS cieayroliee orpannyenue. [locie BBoa Bcex OrpaHUYEHUN aKTUBHPY-
ercs knaBuma «OK», B pe3ynbrare 4ero aBTOMaTHYECKH OCYILIECTBIIIETCS NEPEXO]
K auanoroBoMy okHy «llouck pemenus» (tadn. 3.5.3). B okHe «OrpaHuyeHus»
(Tabus. 3.5.3) OyAyT HAXOAUTHCS BCE OrpPAaHUYCHUS pelaeMol 3anauu. ['paHuYHBIC
YCIIOBHSI HEOTPHUIATEIIbBHOCTH NEPEMEHHBIX YUYWUTBHIBAIOTCS B BHUJAE OrPaHUYEHUS
H2:H4 >= 0.

3. B600 ungopmayuu 6 ouanocogoe oxHo «llapamempwi noucka peuieHusy

ITocne BBOJA NCXOHBIX JAHHBIX B JUAJIOrOBOM OKHE «IIoMCK pereHus» aKTu-
BUpyeTca knaBuila «llapaMeTpb», B pe3ylibTaTe YEero pPacKpbIBAECTCS AUAIOTOBOE
okHO «IlapameTpsbl moucka pemieHus». B aTom okHe oTMedaeTcs 3Ha4KoM «V» Mo3u-
1us «JInHelHas MoJienby, YTO 00eCeYnBAET PELICHUE 314l CUMILIEKC - METOIOM.
Bce ocranbHble MO3UIIMU U KOMaHbl 3TOT0 OKHA MOKHO MCIIOJIb30BaTh 0€3 U3MEHe-
HUS, OCKOJIbKY OHHM MOJAXOJAT JJI PEIICHUs] OOJBIIMHCTBA ONTUMHU3ALMOHHBIX 3a-
nad.

B okne «IlapameTpsl norcka pemieHus» aktuBuzupyercs kiasuma «OK», n
Ha paboyveM MoJje NOSBISIETCS YKE 3HAKOMOE JUanoroBoe okHo «Ilouck permenus».

4. Ilonyuenue pewenust

B nmuanoroBom okHe «llowmck pemieHus» akTUBUpYyETCs KiaBuina «Bwimosn-
HUTHY». KoMnbrorep npoBoauT Beruncienus. Ha pabodem nose nosBiasitoTcst pe3yib-
TaThl BeIYMCIeHMH (Tabm. 3.5.5):

® 3HAYCHMSI UCKOMBIX MEPEMEHHBIX X1, X2 U X3 B suerikax H2, H3 u

H4,

® MaKCUMaJbHOE 3HAUECHHE 11eJIeBOM (DYHKIMM B siueiike H/,

e JIeBBIC YaCTU OTpaHWUYEHUH B stuelikax Bl4, B15 u B16.

3neck ke Ha paboueM IoJie MOSIBISIETCA JUAIOroBoe OKHO «Pe3yibTarsl mo-
ucka pemenusi». [locie akruBupoBanus kiaBuimm «OK» 3Toro okna Ha padodem
TI0JIC OCTAIOTCS Pe3yNbTaThl pemeHus (Tadim. 3.5.5).
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H

A B C | D E F G
1 | McxogHbIe QaHHBIE: MepeMeHHbIE
2 | Mpuboine Z1= g x1= 0
3 22= 11 X2= 11,76471
4 Z3= 12 x3= § 823529
5 | Pecypcsi:
B | N0 3HepMK = =20
T | no duHaHcam = 100 Uenesan pynryna Z= | 235 2941
8 | no coipbio = 150
9 | HopMel pacxoga:
10| no sHepu_ali= 2 |a12=| 2 |al3=| 3
11| no puHaHcam a2i= 6 |a22=|55|a23=| 4
12| no coipbio a3i= 4 |a32=| B |a33= B|
13| NeBbie YacTH orpaHUYEHMA
14| alixi1+ai12x2+al3x3= S0
15| a21x1+a22%x2+323x3= 100
16] a31x1+a3252+a33x3= 141

Conepxxanue oT4yera
OTuet 1o 3a/1aHuIO JOJHKEH COJIEPIKATh!
® [ICJIb 3aHATHUS;
e (hopMynIMpPOBKY 3a/1auu;
® UCXOJIHBIC JIAHHBIC;
® MaTEeMaTUYECKYIO MOJIENb 3aa4H;
([ ]

pe3ynbTaThl pemenus 3agaun Ha [IK (pacneuatky Tadd.
3.5.5).

IIpakTHueckoe 3aganue 2. «Pemnenue HeJJMHEHHBIX ONTUMHU3ALMOHHBIX
3agaw»

L]ens 3a0anus. 3akpeniieHue TEOPETUYECKOro MaTepralia Mo MaTeMaTH4eCKou
dbopmanuzay HeTMHEWHBIX ONTUMHU3aMOHHBIX 3a/1a4. Pemenue Ha [1K 3agaun on-
TUMAJIBHOTO Pa3MEIIEHUS MOIIHOCTH KOMIICHCUPYIOIIUX YCTPONCTB B CXEME DJICK-
TPOCHAOKCHUS.

3ananme: B cxeme snekrpocHaOxenus (puc. 3.5.1) cienyeTr pacnpeneiuTtb
MEXIy y31aMu 1, 2 1 3 cyMMapHy MOIIIHOCTh KOMIIEHCUPYIOLIUX YCTPOUCTB, PaB-
Hyio Qx. Kputepmii onTHMambHOCTH — MUHUMYM IOTE€Ph aKTHUBHOW MOITHOCTH B
cxeme. Hampsixenue cetn U, akTHBHBIE CONPOTUBIEHUS JHUHUHA R;, peakTUBHBIE
Harpy3ku y3i0B Qi ¥ cyMMapHasi MOIIHOCTh KOMIIEHCUPYIOIIUX YCTPOHUCTB Qy 3a-
naHel B Ta0d. 3.5.6.

3 TT Q; Qs
¥

Q1 Qp Qp Qgo

Puc.3.5.1. Cxema snekTpocHaOKeHUS
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Tocnegsas oudpa mmdpa cTyIeHTA
[lapameTp| 0O 1 2 3 4 5 6 7 8 9
U, B 10 6 10 6 6 6 10 10 6 10
R.Om | 03 0.4 0.5 0.6 0.7 0.8 0.2 0.4 0.6 0.7
R Om | 05 0.4 0.7 03 0.5 0.4 0.7 0.8 0.4 0.5
R;. Om | 07 0.8 04 0.6 0.8 0.6 0.5 0.6 0.5 0.5
Oy, keap| 500 [ 300 | 500 | 500 | 600 | 400 | 500 | 600 | 700 | 600
. kBap| 400 [ 400 | 400 | 500 | 500 | 500 | 400 | 500 | 300 | 700
(. kBap| 600 [ 700 | 500 | 500 | 700 | 300 | 400 | 400 | 500 | 700
Q. kpap| 1100 | 1000 | 1200 | 1300 | 1400 [ 1000 | 1100 | 1200 | 1300 | 1400

MeTtoan4yeckue yKa3aHHs:

M ckombie MOIITHOCTH KOMIIEHCUPYIOIIUX YCTPOMCTB B y31ax 1, 2 u 3 o0o3Ha-
guM Kak Qx1, Q2 1 Qks (puc. 3.5.1).

[ToTepu akTUBHOI MOIIHOCTH (TeyieBas (YHKIMS) MPU YCTAHOBKE B CXEME
KOMIIEHCUPYIOIIUX YCTPOUCTB COCTABAT

AP = a1(Q:1+Q2+Qs — Quu—Qiz—Qus)?+ a2(Q2—Qr2)?+as(Qs —Qxs)?

rme a; = Ri/U?, i =1, 2, 3.

OrpaHudeHue no CyMMapHOH MOIIIHOCTA KOMIIEHCUPYIOIIUX YCTPONCTB OyieT
UMETh BUJ

Qu—Qi2~Qks = Qx.

['paHUYHBIME YCTOBUSIMU OYIyT YCIOBUS HEOTPUIIATEILHOCTH MEPEMEHHBIX

Qw=>0,1=1,23.

BBoA HCXOOHBIX JaHHBIX U MOJTYYEHHE PE3YyJIbTaTOB PEUICHUS 3aa4 HEJINHEH-
HOTO MPOTPaMMHUPOBAHUS MPUHLIUIUAIBHO HE OTJIMYAIOTCS OT TAKOBBIX IPH peEllie-
HUU JIMHEWHBIX 33/1a4.

Pabouee nosie BBOJa UCXOTHOM MH(POpMAIK TTOKa3aHo B Ta0. 3.5.7. B sueii-
Kax B2...B12 naxogutcs yncioBas ucxoaHas nadopmanus. ckoMble 3HaueHus me-
pemeHHbIX Qy1, Qo 1 Qs HaxoxsaTcs B sueiikax F2, F3 u F4. HauansHble 3HaUeHUS
ATUX MEPEMEHHBIX MPUHUMAIOTCS paBHBIMU HYJH0. B stueitke F9 Haxonutcst Beipaxe-
HUE JIJIs1 BBIYUCIICHUS 11eJIEBON (QyHKIINHU

= B10*(B2+B3+B4—F2—F3—-F4)"2+B11*(B3—F3)"2 + B12*(B4 — F4)"2.

[Ipu HyNeBBIX HAYATBHBIX 3HAUCHUSIX MTEPEMEHHBIX 3HAUCHUE 11eTIEBON (yHK-
uuu cocrasisier 11210 Br.

B rmaBHOM MeHI0 akTuBH3UpyeTcs komanaa «Cepsucy. M3 conepxanus Ko-
MaHel «CepBHC» akTUBU3UpYyeTcs Komauaa «llouck perenus»; Ha pabodem mose
NosIBIIIETCS AuaioroBoe okHo «Ilouck pemenus» (Tadma. 3.5.8), B koTopoMm:

- yCTaHABIUBAETCA aJipec sTUeHKu 1eneBon pynkiuu F9;

- OTMEYaeTCs, YTO UIIETCS MUHHUMAJIbHOE 3HAUYCHUE IEJeBON (PyHK-

[[1H;

- YKa3bIBAIOTCSA aJipeca 4eeK ¢ HCKOMBbIMH niepeMeHHbiMu F2:F4;

- yepe3 komaHay «JloGaBuTh» M nuaiorooe okHO «JloOaBieHue orpaHuye-
HUS BBOJSTCS OTPAaHUYCHUS;

- yepe3 koMmaHay «IlapameTpb» B quanorobom okHe «IlapameTpsl moucka pe-
HIEHUS CHUMAaETCs 3Ha40K «V» ¢ mo3uIuu «JInHelHas MoJielby, TOCKOJbKY pellia-
eTCsl HeIMHEeHas 3a/7a4a;

- uepe3 komaHny «BeimomauTe» 1K mpoBoaUT BeIYUCIEHNUS.



Pe3ynbrathl penieHus: HeTMHEHHOM 3a1aun OyayT MpeaCcTaBIeHbl Ha pabouem
nosie (tabm. 3.5.9).
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A B C ] E F
1 | McxoHbIE OAHHBbIE: MepeMeHHbIE
2 Q1= 600 Qk1= 0
3 [Q2= 500 Qk2= 0
4 [Q3= 400 Qk2= 0
5 [R1= 0.4
6 [R2= 0,5
T [R3= 0.6
8 (U= 10
9 | Qk= 1000 Uenesan dyHEumMa AP= h121[!-
10 |a1=R1/L*= 0,004
11 | a2=R2IL°= 0,005
12 | a3=R2/L’= 0,008
13
14 | NleBble YACTH OTPaHHYEHHHA
15 | Ok1+0Qk2+0k3 0

Tabaunoa 358

MoMCE peleHHA

Y¥CTAHOBMTE LENEBYH AYEHKY | BrInonHATE |
PaBHOM: o MaKCHManbHOMY SHAYEHHHD | JaKpbITL |
® MHHMMANEHOMY 3HAYEHHID
o SHAYSHHHD

HameHAA AYEREN
F2:F4 |I'Ipe,qnn:rnomh'rh| | MapameTpel |

OrpaHHyYyeHHs | HobaBHTL |
B15 = 1000
F2:F4>=0 [ Mamenwrs | | Boccranoewts |
| VYpanwte | | Cnpaska |
Tadbamoa 359
A B C D E F
1 [McxogHble AaHHBIE: MepeMeHHbIe
2 (A= 600 Qk1= 100
3 [Q2= 500 Qk2= 500
4 Q3= 400 Qk2= 400
5 |R1= 04
6 [R2= 0,5
T |R3= 0.6
g (U= 10
9 | Qk= 1000 Lenesan pyHELUMHA AP= 1000
10 |a1=R10° = 0,004
11 | a2=R2/U*= 0,005
12 [a3=R2/"= 0,006
13
14 | NeBble YACTH OTPAHHYEHHA
15 | Qk1+Qk2+0K3 1000

Conep:xanue oryera

OTder 1o paboTe TOJKEH COACPKATh: IIEITh 3aHATHUS;
e (hopMYITUPOBKY 3a7a4H;



® JICXOJ/HBIC IAHHBIC;
® MaTEMaTUYECKYIO0 MOJIENb 3aa4H;
e pesynbTathl pemenus 3aaaun Ha [1K (pacneuarky ta6m. 3.5.9).

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

B 1 cemecTpe 00yuaromuiics BBITOIHICT 2 TPAKTUYSCKHUX 33IaHU.
Maxkcumansnotii 6ann 3a npakmuueckue 3aoanus cocmaeisem 30, munu-
manvhulil oann —18:
— npakmuueckoe 3a0anue 1 — max 15 6annoe; min — 9 éannoes;
— npakmuueckoe 3aoanue 2 — max 15 éannoe; min — 9 oannos.
WTOroBBIN PEHTHHT 1O TMPAKTUYCCKUM 3aHATHSIM IPOCTABIIICTCS KaK CpEIHEe
apu(PMETHICCKOE MOTYyUYESHHBIX 0aJIOB 32 BBIMOJIHCHUE 2 MTPAKTUYSCKHUX 3aJIaHUH.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHexkaMCKUN XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((prinan)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem. ynpaseieHus u agmomamuzayuu

Kadgheopa: snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

HaHpaBJIeHI/Ie IMOATrOTOBKH: 13.04.02 «DIEKTPOIHEPIETUKA U DIIEKTPOTEXHUKA)
(KOO U HauUMeHoB8aHue)

[Tpodwp/mporpamMma; «HHOBAUMOHHbIE TEXHOIOTHH B JIIEKTPOXO03AHCTBE HEPTEXMMUYECKHX

OPEINPUATAN (Haumenoganue)
KouiokBuym
10 JUCIHHUIIIINHEC «OHTHMI/I3aHI/IH PCKNUMOB ‘pa6OTbI QJICKTPOIHCPICTUUYCCKUX
CUCTEM»

OTBeTUTH Ha BOIIPOCHI OTKPBITOI'O THUIIA U BBIIIOJHUTH IIPCAJIOKCHHBIC 3a/IaHMA.

KosnoxkBuym Ne 1

1. {ns penieHus: Kakux ONTUMU3ALMOHHBIX 33]1a4 TPUMEHUM CUMILIIEKC-Me-
Ton?

2. B cucrteme orpaHuYeHUN-PABEHCTB A11X1+A412X2+X3=B1;
A21 X1t A22X21X4=B2, A31X1+A432X2+X5=B3 pa3ACIUTh IEPEMCHHbBIC Ha CBOOOTHBIE
U Oa3uCHbIE.

3. Kakoe konndecTBO Oa3UCHBIX U CBOOOIHBIX MIEPEMEHHBIX B KaXJIOM JIOITYC-
TUMOM M ONTUMAJIbHOM PEIICHUU JTUHEHHOM 3a1aun’?

4. Yemy paBHBI CBOOOIHBIE M 0a3UCHBIC IEPEMEHHBIE B KaXKIOM JTOTTYCTUMOM
Y ONTUMAJIBHOM PEIICHHUH JINHEMHOM 3a1a4um’?

5. KakoBo ycnoBue JOIMyCTUMOTO PEIICHHs B CUMIUIEKC-MeTo1e?

6. Kak ocymiecTBisieTcst BRIOOp pa3penraroneid CTpOKY MPH MOUCKE TOMYCTH -
MOTI'O pELIEHHUs] JINHEMHOM 3a1a4un’?

7. Kak ocyiecTBisieTcs BIOOp pa3peliaroniero CTojaona npyu moucke J0myc-
TUMOTO PELICHUS JIMHEHHOW 3a1a4uun’?

8. Kak ocymiecTBisieTcst BBIOOp pa3peliaromiero CToiao1a npu moucke MUHU-
MyMa (MakcuMyMa) 11eJIeBOM (PYHKITMU B JTMHEIHOM 3a1a4ue?

9. Kak ocymecTsisieTcs BHIOOp pa3peliaronieil CTpOKU P MOUCKE OITH-
MaJIbHOTO PEILEHHUS JIMHENHOM 3a1aun’?

10. KakoBo yciioBH€ ONTUMAIBLHOTO PEIIEHUs TTPH TIOUCKE MUHUMYyMa (MaK-
CUMyMa) 11eJIeBOM (PYHKIIMH B TMHEHHOM 3a1aue?

KomsiokBuym Ne 2
1. K kakoMy Kiaccy 3a/iad OTHOCUTCS TpaHCHOpTHAas 3a/1aya?
2. J1ns pemieHus: Kakoil ONTUMU3ZAIMOHHON 33/1a4i IPUMEHUM BBIYHCIIUTEIb-
HBIH aIapar TPaHCIIOPTHOM 3a1a4uun’?
3. Kakue orpanndeHus UMEIOT MECTO B TPAHCIIOPTHOM 3a1aue?



4. Kakoii OCHOBHOM METOJ] UCTIOJIb3YETCS JIsl peLIEHUsI TPAHCTIOPTHOM 3a-
naqu’?

5. KakoBa pa3smMepHOCTb TPaHCIIOPTHOM MATPUIIHI B 3a7a4e 0€3 TpaH3UTa
MOIIHOCTH (7 - KOJIMYECTBO HCTOYHHUKOB, M - KOJHMYECTBO MOTpEOUTEINCH)?

6. KakoBa ynenbHas CTOUMOCTB Tiepeiadl TPAH3UTHOM MOIITHOCTH Yepe3
y3€Jl AIEKTPUIECKOoil ceTu?

7. KakoBa pa3MepHOCTh TPAHCIIOPTHOW MATPHIIBI B 3a1a9€ C TPAH3UTOM
MOIIHOCTH (7 - KOJIMYECTBO UCTOYHUKOB, M - KOJUYECTBO MOTpedUTesnei)?

8. BriOepuTte BhlpaykeHue 11e7eBO (YHKIIMU B TPAHCIIOPTHOM 3aa4e ¢
TPaH3UTOM MOIIHOCTH.

9. KakoBo ycnoBue AOMyCTUMOTO PEIICHUs B TPAHCIIOPTHOM 3a1a4e?

10. KakoBo yciioBH€ ONTUMAIBHOTO PEIIEHUs B TPAHCIIOPTHOM 3a1aue?

KoasnoxkBuym Ne 3

1. HazoBuTe 0JIMH U3 METOAOB PEIICHUS HEJIMHEWHBIX ONTUMHU3AIMOHHBIX 3a-
nad.

2. Kakas 3aaga sHEpTeTUKH pEIaeTcsl MeTOA0M HETMHEHHOTO MPOTrpaMMHUPO-
BaHMUs?

3. Uto moka3sIBacT rpaAeHT PYHKITUN?

4. YeMy paBeH rpaJiueHT (PYHKIMU B TOUKE €€ dIKCTpeMyMa?

5. Jlns penieHus Kakux 3a7a4 MPUMEHSIOTCS TPaJUEHTHBIE METOAbI?

6. [l pemienust Kakux 3a7a4 npuMmensierca mero Jlarpamxka?

7. Yto mpenctaBistoT co0oit MHOkuTenu Jlarpamxka?

8. K xakoMy kiaccy 3aja4 OTHOCHUTCS 3a/1aya MUHUMHU3AINK MTOTEPh MOIIHO-
CTH MPU Pa3MEIEHNH KOMIICHCUPYIOIIUX YCTPOUCTB B CXEME IJIEKTPOCHAOKEHUS?

9. 3amansl neneBas QyHKIUA Z= X12+Xo>+2X1Xo ¥ orpaHudeHue x3+x,=3. Kako-
Ba 3anuch GpyHkiuu Jlarpanxa?

10. 3azansl neneBas GyHKIMSA Z = X124+X2%-2X1X2 ¥ OTpaHUueHus X1+x2 =9 u x1-
x2 = 4. KakoBa 3anuce ¢pyHkuuu Jlarpanxa?

B 1 cemecTpe oOyyaromuiics BHIMONHIET 3 KOJUIOKBUYMA.
Maxkcumanvnotii 6ann 3a Koanokeuymwsl cocmaeinsem 30, MunuManvHlil
oann —18:
— koanoxkeuym 1 —max 10 éainoe; min — 6 oannoes;
— Koanoxeuym 2 — max 10 éannoe; min — 6 oannos;
— Koanoxeuym 3 — max 10 6arnoe; min — 6 oanos.
N TOroBeIil pEUTHHT MO NPAKTUYECKUM 3aHATUSAM MPOCTABIISIETCS KaK CpeqHee
apu(PpMETHICCKOE TIOTYUYESHHBIX 0aJIOB 32 BBHITOTHEHUE 3 KOJUTOKBUYMOB.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynemem. ynpaseieHus u agmomamuzayuu

Kadgheopa: snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

HaHpaBJIeHI/Ie IMOATrOTOBKH: 13.04.02 «DIEKTPOIHEPIETUKA U DIIEKTPOTEXHUKA)

(KOO U HauUMeHoB8aHue)
[Tpodwis/mporpamMma: «HHOBAIMOHHbIE TEXHOIOTHH B JIIEKTPOXO03AHCTBE HEPTEXMMUYECKHX
OPEINPUATAN (Haumenoeanue)

BOl'[pOCLI K 3aquy
10 JUCIHHUIIIINHEC ((OHTI/IMI/I3aI_[I/IH PCKNUMOB Da6OTBI QJICKTPOIHCPICTUUYCCKUX
CHCTEMY

Bompocsl o teme Ne 1
«BBegenne. OCHOBHbIE OHATHSA W ONPeAe/ICHUsD)

1. IlosicHuTe MOHATHS: ONTUMHU3ALMS, ONTUMAIBHOE PEIIEHUE, ONTUMU3AIIN-
OHHas 3a7aya.

2. Yto Takoe kputepuit ontuManbHocTu? [IpuBeauTe npuMepsl KpUTEPUEB OII-
TUMAJIbHOCTH.

3. HazoBuTe OCHOBHBIE 3Talbl PELLICHUS ONITUMHU3ALMOHHON 3aJauH.

4. Kakue Buabl HCXOAHON HHPOPMAILIMU UMEIOT MECTO IPU PEILIEHUHU ONTUMHU-
3allMOHHBIX 3a/1a4?

5. UTto Takoe mMaTemMaTH4ecKass MOJAENIb ONTUMHU3AUUOHHON 3a7a4d U KAaKOBbI
COCTAaBJISIIOIIHE 3TON MOACIIN?

6. Uto mpeacraBinseT coboii 1ieneBast GyHKIHs?

7. Yto npenctaBisoT co00il orpaHuYeHus?

8. Uto mpeacTaBisitoT co00i TpaHUIHBIC YCIIOBHS?

9. Kak ocymiecTBisieTcs mepeBo/i OrpaHHYEeHU-HEPABEHCTB B PaBEHCTBA?

10. KakxoBbl OCHOBHBIE METO/IbI PELICHHS] ONTUMHU3ALMOHHBIX 33a4?

Bompocsl o Teme Ne 2
«JInHellHbIE ONTUMHU3AIIMOHHBIE 3aJaYN»

1. 3anummre B 001IeM BUJE MAaTEMAaTHYECKYIO0 MOJIENb JIMHEWHON ONTUMM3a-
IMOHHOW 33/1a4M.

2. 3anumuTe B TaOJIMYHOM BUJIE MaTEMAaTUYECKYIO MOJIETh JTUHEHHONW OMNTH-
MU3AIUOHHOHN 3aa4H.

3. JlaiiTe onpeneneHus 1OMyCTUMOTO U ONITUMAILHOTO PEIICHUS 3aa4H.

4. TTosicHuTe MOHSTHS: Oa3UCHBIE TIEPEMEHHBIE, CBOOOIHBIC TIEPEMEHHBIE.

5. [losicHuTe MOHATHUS: pa3peliarolias CTpoka, pa3pelarIuil cToaoer, pa3pe-
maromuiit KodhUIueHT.

6. Kak ocymectBisieTcs: nepecuer Ko3hOUIIMEHTOB pa3peliaronieil CTPOKU U
paspeliaroniero cToyda mpu nepeBoie 0OJJHOM U3 0a3MCHBIX EPEMEHHBIX B pa3psil
CBOOOJIHBIX, a OJJTHOM W3 CBOOOJHBIX MIEPEMEHHBIX B pa3psia 0a3UCHBIX?



7. Kak ocyiiecTBiisercs mepecuer oCTalbHbIX KO (PUIIMEHTOB IIpU MEepeBO/Ie

OJTHOM W3 0A3MCHBIX IEPEMEHHBIX B pa3psll CBOOOMHBIX, a OJHOM W3 CBOOOJIHBIX
MIEPEMEHHBIX B pa3psi 0a3uCHBIX?

8. Kaxoif o0CHOBHO# MeTO pelIeHNs TUHEHHBIX 3a/1a4?

9. KakoBbI OCHOBHBIE ATarbl CUMILIEKC-METO/1a?

10. KakoBo ycioBue I0IMyCTUMOTO PEIICHHS B CUMILJIEKC-METOE?
11. KakoBo yclioBHE ONTUMAIBHOTO PEMIEHUSI B CUMILJIEKC-METOE?

Bomnpocel o teme Ne 3
«TpancnoprHbIe 3a1a4M JIEKTPOIHEPreTUKID)

. JlaniTe onpeniesieHue TPAaHCTIOPTHOW 3a/1a4H.
. 3anumuTe B 00IIeM BUAE MAaTEMaTHUYECKYIO MOJIENIb TPAHCTIOPTHOM 3a1a4Hu.
. Kakue orpannyeHust HUMEIOT MECTO B TPAHCIIOPTHOM 3a7aye?
. [losicHuTE MOHATHE TPAH3UT MOITHOCTH.
. Kak nosmyunTs 10MyCcTUMOE pELICHUE B TPAHCIIOPTHOM 3a1a4ye?
. Kakoli 0CHOBHOI M€TO/]1 pEIICHUSI TPAHCTIOPTHBIX 3a1a4?
. MOHO JI1 pelInTh TPAHCTIOPTHYIO 3a/1a49y CUMILJIEKC-METOIOM?
. [losicHUTE TOHATHE MK IEPECUETA TPAHCIIOPTHOM MATPHULIBD».

. [To kakoMy BBIpaXEHUIO OMPEICIAIOTCS MOTEHIIMAIBI CTPOK U CTOJIOIOB?
10. KakoBo ycli0BHE ONTUMAJIBLHOTO PEIICHUS B TPAHCIIOPTHOH 3a1aue?

O©CoO~NOoO Ul WN -

Bompocsl o Teme Ne 4
«HeayHelHbIe ONTHMHU3ALIMOHHBIE 321aYN»
1. 3anumuTe B 00IIEM BHJIE MATEMAaTHYECKYIO MOJIEIb HEJIMHEHHON ONTUMH-

BaHHOHHOﬁ 3aJda4H.

auy.

2. Ha3zoBuTE OCHOBHBIC MCTOAbI PCIICHUA HECJIMHEHHBIX OIITUMMHN3alIMOHHBIX 3a-

3. losicuuTe NMOHATHSA: OE3YCIOBHBIN U YCIOBHBIN IKCTPEMYM.

4. HazoBuTe METO/IbI PEILICHUs HEIMHEWHBIX 3aa4.

5. IloscHuTE CYTh TPAJUEHTHBIX METO/IOB PEIICHUS HEIMHEWHBIX 3aa4.

6. [TosicauTe cyTh MeTO/1a HEOTIPEACTIEHHBIX MHOXUTeNEH Jlarpanxa.

/. 3anumuTe B oOuieM Bujae ¢pyHkuuio Jlarpanxka s HeMMHEHHON QyHKIIMN

Y IBYX OTPAaHUYECHUN.

8. [NosicHuTe TepMHUH «KOMIIEHCHPYIOIIEE YCTPONCTBOY.
9. [IpuBenuTe ycioBHE ONTHUMAIBHOTO PACIPEACICHUS KOMIEHCUPYIOIINUX

YCTPOMCTB B PaIUAIBHOM CXEME.

10. IlpuBeauTe ycnoBHME ONTUMAIBLHOTO PACIPEACICHUS KOMIICHCUPYIOITUX

YCTPOMCTB B MAaruCTpajbHOU CXEME.

Bonpocsr no teme Ne 5
«OnTUMH3alHOHHBbIE 32/1a4H € HEJ0YNCIEHHBIMU U TMCKPETHBIMHU Tepe-
MEHHbIMW)
1. [TosicHUTE TEPMUHBI: 1IEJIOUNCIICHHAS, IBOMYHAS, TUCKPETHAS TIEPEMEHHBIE.
2. IlpuBeauTe MpUMEpPHI IIETOUYNCICHHBIX ONTUMHU3AIMOHHBIX 3a/1a4.
3. [IlpuBenute xapakTepHOE IS IIEJTOUHUCIICHHBIX 3a/1a4 OrpaHUYCHUE.
4. ITpuBenute MpUMeEpPbl JUCKPETHBIX ONTUMU3AIMOHHBIX 3a]1a4.
[IpuBeauTe XapakTepHbIE A TUCKPETHBIX 3a7a4 OrpaHUYEHUS .



Maxkcumanwvhbwtil 6a11 3a 3auem ¢ OUEHKOI cocmaensiem 40, MUHUMATbHBLIL
oann — 24.
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