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1. ey v 321244 AU CHUILIMHBI .

1. Ileau u 3aga4u AUCHUIUIUHBI: [[ens - popMUpOBaHIE KOMIUIEKCHOTO MPEICTABICHHS O
pomu, w™ecre, GYHKIUSIX U UHCTPYMEHTaX [U(POBBIX TEXHOJIOTHH B  MpoIEeccax
nH(popMaTH3auu O0IIeCTRA.

3aoauamu M3y4eHus TUCUUTLTAHBI SIBISIOTCA:

® pPacCMOTpPEHHE BOIPOCOB HH(GOpMATH3AIMUU OOIIECTBA, HM3YYCHHUE TEXHUYECKUX U
IPOTPAMMHBIX CPEIICTB peaiu3aliii HHPOPMAIMOHHBIX MPOIECCOB, N3YYEHUE WHCTPYMEHTAPHS
petreHus (YHKIIMOHATBHBIX 33719 CPECTBAMU HH(POPMAITHOHHBIX TEXHOJIOTHIA;

e 00y4YeHHE CTYJCHTOB MPAaKTUYECKUM HaBbIKAM pabOTHI C MPUKIAJHBIM MPOTPAMMHBIM
oOecrieyeHreM JIJIsl BRITIOJTHEHUS IPOPECCHOHATBHBIX 3a71a4.

2. IlepedyeHb MJIAHHPYEMBIX pe3yabTaroB OO0y4YeHUs] MO JUCHHUILIMHE (MOLYJIIO0),
COOTHECEHHBIX ¢ IMJIAHUPYEMBIMHU Pe3yJIbTAaTAMM OCBOCHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

2.1. O6menpodeccnoHa bHbIe KOMIETEHIIUH

Kon
KOMIICTCHIIUN

HaumenoBanue oOienpodeccuoHaaIbHON
KomneTeHIuu. Ilnanupyemsle pe3yibTaTsbl
OCBOCHHSI OCHOBHOH NpoQeCcCHOHANBHOM
00pa3oBaTeNbHON MPOrpaMMBbL

Kon wu HamMmeHOBaHue
JOCTHYKEHHUS oOmenpodeccnoHanbHON
KOMIETEHIIMU. [lepedeHb IIIaHUPYEMBbIX
pe3yibTaToB OOy4YEeHHs MO JUCHIUTLTAHE
(MomyIio)

HWHJIMKaTOpa

OIIK-1

CrnocobeH peliath THIOBBIC 33134l
npodeccHOHANBHON JCSITETLHOCTH Ha
OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB
MAarTeMaTUYCCKUX U €CCTCCTBCHHBIX HAYK
C MpUMEHEHHEM  HHPOPMAIUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

OIIK-1.1. JleMoHCTpupyeT 3HaHUE
OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX,
€CTECTBCHOHAYYHBIX u
obmernpogeccuoHaANbHBIX AUCIUIUINH,
HEOOXOJUMBIX JUISI PEIICHHs] TUIIOBBIX
3a7a4 B 00JIACTH arpOWHKEHEPHUHU

3. MecTo AUCHMIIMHBI B CTPYKTYype 00pa3oBaTeIbHOIi MpOrpaMMbl:

JucuuruinHa «MareMaTuyeckue MOAETM M METOIbl IpU pacyeTax Ha 3IEKTPOHHBIX
BBIYMCITUTENFHBIX MalllMHAX» TIpeJHa3HaueHa JUIsl CTYIEHTOB, OOYyYaloUIMXCsl 10 TpOrpaMme
NOATOTOBKM OakajaBpoB HampaieHus noarotoBku 35.03.06 ArpouHkeHepus M OTHOCUTCS K
JUCILUILIMHAM 00s3aTeabHOM YacTH.

Nzyuenne nucummianHbl «MareMarndeckue MOJAEIM M METOAbl IpH pacyeTax Ha
DIIEKTPOHHBIX BBIYHMCIUTENBHBIX MaIlMHAX» 0a3MpyeTcsl Ha «BXOMHBIX)» 3HAHUAX, YMEHUAX W
TOTOBHOCTAX  oOywaromuxcsi, (opMUpyeMBIX B  pe3ylbTaTe OCBOCHHS B  KauecTBe
NPEAMECTBYIOMINX CIETYIOINX JUCIUTUTAH: «Bpicias matemaruka», « MHpopMaTHKay.



4. O0beM TUCHUILNIMHBI (MOAYJs) B 3a4eTHBIX ¢IMHMIAX C YKAa3aHMeM KOJIMYecTBa
aKaJjeMH4YecKHX  4YacoB, BbIIEJIEHHbIX HAa KOHTAKTHYH padory  o0y4arouiuxcsi c
npenoaasarejieM (Mo BHAAM  Y4eOHBIX 3aHATHH) M HA CAMOCTOATEJbHYH padoTty
o0yvyarommxcs o Cpokom 4 roja

Ne Bun yue6HO# paboThI Bcero gacos Kypc/Cemectpsl
ILIL aKaJIeMUIECKHIX 35
1. KonrakTHasi paéoTa o0y4aommuxcs ¢ 12 12
npenoaaBarejieM BCEro:
1.1 AyauTtopHasi padora (Bcero) 12 12

B ToMm uucie: - -

SansaTus neknuoHHoro Tuma (3JIT) 6 6

3anarus cemuHapckoro tumna (3CT) B T.9.: - -

[MpakTnyeckue, cemunapckue 3ansatus (I13/C3) 6 6

Jlaboparopusie 3ansaTus (JI3) - -
1.2 BueaynuTopHas padora o0y4amommxcs ¢

npenoaaBarejieM B J1eKTPOHHOI HHPOPMAIIMOHHO-

o0pa3oBaTeIbHON cpene 2 2
2. CamocrosiTesqibHast padoTa 92 92

B tom uucne: - -
2.1. M3yueHune TeopeTuuecKoro Marepuana 50 50
2.2. Hanucanue kypcoBoro npoexta (paboTsl) - -
2.3. Hanmcanue KOHTpONBHOW pabOTHI 42 42
2.4, Jlpyrue BUIBI CaMOCTOSITEIBHOI paboThI (pacueTHo- ) )

rpadudeckue paboThl, pedepar)
3. IIpomexyTouHasi arrecranus B (popMe KOHTAKTHOM

pa6oThI (3auer) 4 4

OOm1ast TpyIO0EMKOCTh Yac (aKaJeMUIeCKHi) 108 108

3a4. efl. 4 4

5. ConepxaHue JIUCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOe 10 TeMaM €
yKa3aHHeM OTBEeJeHHOI0 Ha HUX KOJHYEeCTBA AKAJeMHUYECKHX 4YACOB U BHJIOB YYeOHBIX
3aHATHH

Ne /it HanmenoBanue TeMbl Bcero Jlexuun [paxTu- Jlabopa- | Camoc-
aKaJieM. YecKue, TOPHBIE TOSITEIb-
JacoB CeMHHapC- | 3aHATHA | Had
KHe pabora
3aHATHS

3 kype 5 cemect

Tema 1. | MeTobl M TEXHUYECKUE CPEIICTRA

MPeoOpa30BaHus TEXHOJIOTHUECKOM 36 2 - 2 32
nHpOpMAaLIUH.
Tema 2. | Iludposas TpaI:I’C(i)OpMaLII/IH B 36 ) ) 2 32
CeIIbCKOM XO03sIHCTBE.
T 3.
ema Hudposas Tpanchopmarius B 36 5 ) ) 32

OKOHOMMKE.




6. q)OH):[ OICHOYHBIX CpeacTB IJIA NMpoBCACHUA TEeKYyLIEero KOHTPOJIsA H
MPOMEKYTOYHOM ATTECTAlUM 00y4aIOIIMXCH 10 AUCHMILINHE (MOAYJII0)
6.1. ITaciopT (poH/1a OLIEHOYHBIX CPEACTB MO JUCHUIIHHE MaTeMaTHYeCKUe MOJIeTH 1
MeTo/bI Npu pacuerax Ha IBM
Kon u Kon u [Tmanupyemsie pesynprarel oOydenus | Hammeno Bun u Bun u popma
HanMmeHoBaHue | HanmeHO | (ITPO) cooTHEeceHHBIE ¢ MHINKATOpaMHU BaHHE ¢dbopma aTTeCTaluu
KOMIICTCHIIUM | BaHUE | JOCTH)KCHUS KOMIICTCHIHI OLCHOYH | KOHTPONS | KOMIICTCHLHUH Ha
WHIAKAT BIX PO OCHOBE €¢
opa cpencts® | Tekymmii HWHAWKAaTOPOB
JIOCTHIKE KOHTpOab | [Ipome:xkyTounast
HHS (ompoc; arrecTanus
KOMIIETE cobecenoB | (9K3aMeEH; 3a4erT;
HIIUH aHue; 3aIuTa KypcoBOi
peleH3us; paboTsl
BBICTYIIJICH (mpoexkra);
ue ¢ 3aIl[UTa OTYETA 110
JOKJIAIOM | TIPAKTHKE; 3aliTa
1 TI.) oruera o HUP u
Ap.)
OIIK-1. OIIK- 3HaTh: OCHOBHEIC METOIBI, CITOCOOBI U [3amada 3amura 3ayer.
Cnocoben 1.1. CpeICTBa MOIYICHUS, XPAHCHHUS, (maboparop | maboparopu
perars THIOBBIE | JIeMOHCT | mepepaboTKi HHGOPMALIUH; Hast oii paboTHl,
3378491 pupyer Y™mers: OCYIIECTBIISITh pereHnepadoTa), cobecenoBaH
MPOECCHOHATILH | 3HAHUEC MaTeMaTHYeCcKuX Mojienel Ha OBM; KOHTpPOJIbHA| K€,
OM JIEATENILHOCTU | OCHOBHBI | Bi1ajgers: nH(pOpPMaALMOHHBIMU,A PaboTa. | TECTUPOBAHY|
Ha OCHOBE X KOMIBIOTCPHBIMU TCXHOJIOTUAMH, Tecr. c.
3HaHUH 3aKOHOB | HEOOXOAMMBIMHU e odopmieHus
OCHOBHBIX MareMaT | peIlCHUs MaTEeMaTHYEeCKHX MOJIeed ¢
3aKOHOB WYECKUX, | IPUMCHEHUEM HIPOrPaMMHOTO)
MareMaTH4ecKuX | €CTECTBE | HHCTPYMEHTApHsI.
Y €CTECTBCHHBIX | HOHAYYH
HayK C BIX "
NPUMEHEHHEM obmenpo
nHpopMarroHHo deccron
KOMMYHUKAIIMOH | aJIbHBIX
HBIX TEXHOJIOTHH | AUCIUILI
WH,
HEeo0Xou
MBIX IJIs1
penreHus
THUITOBBIX
3a71a4 B
obmactu
arpouHXeH
epun
6.2. KpaTkasi XapaKTepuCTHKA OLIEHOYHBIX CPEICTB
Ne | HaumenoBanue Kpatkas xapakrepucTuka OlleHOYHOIO CPeJICTBA [Ipencrasnenue
/1 | OLEHOYHOTO OIIEHOYHOTO
CpeJlicTBa cpencTsa B ponie
1 3anaqa CpencTBo OLEHKH YMEHUS IPUMEHSTh MOIYYEHHBIE Kommnekr 3anau u
(;maboparopHast TEOPETUUYECKHE 3HAHUSA B IPAKTUYECKON CUTYyaIlUH. 3a7aHui
pabora, 3amaga (3amanne) JODKHA OBITH HAIIPaBJICHA Ha
MpaKTHYECKast OIICHUBaHUE TeX KOMIIETCHLUH, KOTOPbIE MOAJIEHKAT
pabora) OCBOCHHUIO B JAHHOM NUCLUIUIMHE, TOJIXKHA COACPkKaTh
YETKYI0 WHCTPYKIIHIO 11O BBITIOJIHEHHIO WITA AIITOPUTM
JICHCTBHH.




2 CobecenoBanme CpencTBo KOHTPOJIS, OPraHM30BaHHOE KaK Borpocer 1o
crienmaibHas Gecesia MpenoziapaTeiis ¢ 0GyHaomuMmes ;;“g;ﬁg‘;ﬁgw
Ha TEMBI, CBA3aHHBIE C U3y4aeMOU AUCIUILIMHON, 1 NpEJICTABIEHHbIE B
paccuuTaHHOE Ha BBISICHEHHE 00beMa 3HaHUM TIPUBSI3KE K
00yJaromierocs o onpeAeIeHHOMY pa3/ely, TeME, KOMIICTCHIMAM,
npobieme u T.II. npejtyemotpertbm PIIJT
3 Tect CucreMa cTaHAapTU3UPOBAHHBIX 33aJaHHH, ®DOHA TECTOBBIX
MIO3BOJISAIONIAST ABTOMAaTH3UPOBATh IPOLEAYPY 3a7aHui
WM3MEpeHHs YPOBHs 3HAHUN M YMEHH 00yJaromerocs.

6.3. Kpurepuu ¥ mKajabl JJii UHTETPUPOBAHHOW OLEHKH YpPOBHSI COPMHUPOBAHHOCTH
KOMIIeTeHITHI

Ouemm C(l)OpMHpOBaHHOCTH KOMIIETeHII NI IpH caavye 3a4eTa

Kpurepuu OreHKH C(OPMHIPOBAHHOCTH KOMITETCHIINH
ChOPMHPOBAH| HeyNOBIETBOPUTENHHO YIOBJIETBOPUTEIBHO X0pouIo OTJIIMYHO
HoCTH HE 324TEHO 3a4TEHO 3a4TEHO 3a4TEHO
KOMIITCHIIMHU
ITonnora YpoBeHb 3HaHMM HUXE | MHHHUMaJIbHO YpoBenb 3HaHUH B | YpOBEeHb 3HAaHUH B
3HAaHUHI MUHHUMAaJIbHbIX JIOTTyCTUMBIN  ypOBEHb | 00beMe, o0beme,
TpeOOBaHUIl, = HUMeNnu | 3HaHMH, JIONTYIIICHO | COOTBETCTBYIOILEM COOTBETCTBYIOIIEM
MecTo IpyOble OIIMOKH | MHOTO HerpyObIX | IporpamMme IporpaMme
omubdoK MOJTOTOBKH, MOJITOTOBKH, 0e3
JIOMYIIEHO HECKOJIbKO | OIMOOK
HETpYOBIX OIMIHOOK
Hannane IIpn pemennn | IlpogemoncrpupoBansl | IIponemonctpuposansl | [IpomeMoHCTpHpOBaHBI
yYMEHHUH CTaHAAPTHHIX 3a/ad HE | OCHOBHBIC YMEHHS, | BCe OCHOBHBIC YMEHUS, | BCE OCHOBHBIC YMEHHS,
MPOJEMOHCTPHPOBAHEl | PELICHBI THUIIOBBIE | PELICHBI BCE OCHOBHBIC | PEUIEHBI BCE OCHOBHBIC
OCHOBHBIC YMEHHS, | 3a/lad4d C HErpyObIMH | 3a/aull C HETpyOBIMH | 33a4il C OTACIBHBIMH
UMEIH MECTO TpyOble | ommOKamwy, omMnOKaMHu, HECYIIECTBEHHBIMHU
OILIMOKH BBITTOJTHEHBI BCE | BBINOJIHEHBI BCE | HEIOYETaMH,
3aJaHusg, HO HE B | 33JaHUA B  IIOJHOM | BBIIIOJHEHBI BCE
MOJTHOM 00BeMe o0beMe, HO HEKOTOpBIE | 3aJaHUSI B IIOJHOM
C HEI0YEeTaMH. o0beme
Hannune ITpu pemenun | Mmeercs IIponemoncTpupoBansl | [IpogemMoHCTpUpOBaHbI
HaBBIKOB CTaHJAPTHHIX 3a7a4 HE | MMHUMAJIbHBIH HaOop | 0a30Bble HABBIKM IIPU | HABBIKM NPH PEIICHHH
(BraseHue | MPOJAEMOHCTPHPOBAHBI | HABBIKOB JUIS PEIICHUS | PEIICHHMH CTAaHIAPTHBIX | HECTaHIApTHBIX 3ajad
OTIBITOM) 6a3oBbIe HaBBIKM, | CTAHZAPTHBIX 3a/4ad C | 3a7a4 C HEKOTOphIMH | 6e3 omubdoK u
UMEIH MECTO TpyOble | HEKOTOPBIMH HeJJ0ueTaMHu HEJI04eTOB
OLIMOKH HeJJ0ueTaMHu
Xapakre- Komnerenuus B | ChopMupOBaHHOCTH CdopMupoBaHHOCTH CdopmupoBaHHOCTB
pHCTHKA MOJHOH  Mepe  He | KOMIIETCHINH KOMIIETCHIIMHY B [IEJIOM | KOMIIETCHINH
chopmu- chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MIOJTHOCTBIO
poBaH- Wmerommxcst  3HaHWN, | MUHUMaJIbHBIM TpeOOBaHMSM. COOTBETCTBYET
HOCTHU YMEHUH, HaBBIKOB | TpeOOBAHUAM. Nmeromuxcs 3HaHUH, TpeOOBaHUAM.
KOMIIE- HEI0CTATOYHO s | VImeronuxcst 3HaHWM, YMEHUM, HABBIKOB U Hmerommxcs 3HAaHUH,
TEHIUN pemeHus YMEHUH, HaBBIKOB B MOTHBAIIMH B IIEJIOM YMEHUH, HaBBIKOB U
MPAaKTUIECKUX [EJIOM JOCTATOYHO AL | JAOCTATOYHO IS MOTHBAIIMHU B TTOJTHON
(mpodeccrnoHaTbHBIX) pelieHus pelIeHus CTaHAAPTHBIX | Mepe AOCTAaTO4HO IS
3a1ay. MPAaKTUIECKUX MPAKTUIECKUX pEIIeHHs CIOXKHBIX
(mpogeccnonanbHpix) | (IpO(ECCHOHANBHBIX) | MPAKTHYECKUX
3aja4, HO Tpedyercs 3aj1au. (podeccuoHaNBHBIX )
JIOTIOJTHUTENbHAS 3ajau.
MPAKTHKA T10
OOJIBIIMHCTBY
MPaKTHYECKHX 3a/1a4.
VYpoBeHs Huzxwuii Hwxe cpennero Cpenuuii Bricokuit
cthopmu-
poBaH-
HOCTH
KOMIIe-
TEHIHUH




6.4. TunoBble KOHTPOJIbHbIE 32JaHUSI WJIM HHbIE OIEHOYHbIE MATepPHAJIbI, JIsi
OLleHKH C()OPMHPOBAHHOCTH KOMIIETEHIUIl, XapaKTepU3yKOIMX 3Tanbl (popMHpOBaAHUSA
KOMIIeTeHIIUI1 B IpoLecce 0CBOeHNs 00pa30BaTeIbHON MPOrpaMMbl

1) JlaboparopHasi pagora:

JlaGoparopHasi pabora
PEILIEHVE 3AJIAY JIMHEMHOT'O [TPOTPAMMUPOBAHMS C IIOMOILBIO MS EXCEL

1. HEJIb PABOTDBI: npuoOpecT HaBbIKM pELIEHHUsS] ONTUMU3ALMOHHBIX 3a7ay
JIMHEWHOT0 MPOrpaMMUpoBaHust ¢ wucrnoib3oBannem MS Excel. [TozHakomMuTh ydaiuxcs c
IIPUMEHEHUEM KOMIIBIOTEPOB B KAUECTBE IIOMOILHUKOB IIPH PEIIEHUN YPAaBHEHUH.

2. COAIEP)KAHUE PABOTHBI

2.1 O3HaKOMUTBCS C TEOPETUUYECKHUMH MPEANOChUIKAMU H3JI0XKEHHBIMU B JIAHHOM
nabopaTopHOii pabote, yriyOuTh 3HAHUS C UCIOJIB30BAHUEM JTOTIOHUTEILHON JINTEPATYPHI

2.2 VI3yuuTh U pa3odpath IpUMep pacyera.

2.3 JIy1st MICXOAHBIX JAHHBIX MHAUBUIYAJTBLHOTO 3a/IaHUsI BBITIOJTHUTH PACUETHI.

2.4. BBINOJHUTD aHAINU3 PE3YJIBTATOB U CIIENATh BHIBOJIBI

Metoauka moucka pemenus B MS Excel
Jdns pemenus 3amau ontumuzanmu B MS EXxcel ucnonesyror Hanacrpoiiky IMomck
pelieHusi, KOTOopas BbI3bIBAETCS U3 MyHKTa r1aBHOro MeHio «Cepsucy (puc. 1).
{ Microsoft Excel
©alin  Mpaeka BWg BoTaeka  @©opMmat | CepewMc | AaHHel2  OkHO  Crpaeka

DE=H & fe 7 arialcyr |V Opdorpadma.. F7

A1 - & ¥ MpoEspKa HAMAYAA OWMAOK, .,

OOCTYN K KHUME,
@ Knurai HMcnpaeneHnA 4

|

Jawta »
CoBMeCTHaA paboTa 4
MNoabop NapaMeTpa. ..

CLEHIPMM. ..

3ABMCHMMOCTI chopryn >

G0 OO |~ | O | LT e L0 RO =

Mouck peLeHA. ..

10 CpeacTEs B MHTEpHETE. ..

[Makpoc »
13 HaacTpoga, ..

14 ZF  MNapameTpel SETOZaMEHE. .

Hactpolika. ..

17 MapsMETREL. .
Puc. 1.

Eciu B Bepcum EXcel, ycranoBienHoii Ha Bamiem kommbioTepe, OTCYTCTBYET TaHHBIN
HOANYHKT MeHI0 «CepBHC», HEOOXOAMMO BBI3BaTh MYHKT MeHI0 «Hanctpoiiku» u B
MPEJI0KEHHOM CITUCKE JOMOJHUTENbHBIX Moayel BbiOpaTh «llouck pemenus» (puc. 2).



Hapcrtpohkm
AOCTYIHEIE HAACTRORKH:

I Analysis ToolPak - YBA falrs I

[~ MacTep noacTaHos0K

[~ MacTep cyMMHpOBaHHA OTMEHS
I Maket ananmza
[ NepecueT B eBpo
OBz0p...
|v TloHCK peleHHA 2P
I MomowHkk No FHTepHeETY
AETOMaTHZaUMA. ..

[ |

WHCTPYMEHT ARA NOMCKS PEWEHHA YPABHEHHA H 33434
OATHMHS3UKHH

MNorck peweHmAa

PaccmoTpum Ha mpumepe HCIONIb30BaHME JAaHHOW HAACTpoMku. PemmM ¢ e€ momomibro

3aga4y, MaréMaTudcCKas MOACIIb KOTOpOfI CTpoujiaCb B IIPHUMEPEC MaremMaTuueckas MOACIIb

3ajaun umeet B max f(x) = max{3x, + 2x, }
X X

X, +2X, <6;

2%, + X, <8;

X, +0.8x, <5;
- X, +X, <1,

X, <2;

X, 20;

X, 0.

CocraBuM 1mabioH B pegakTope Excel, kak mokaszano Ha puc. 3.

[ Microsoft Excel - Kuura1l M= x|
®aiin  (paeka Bwy BcTaska @opmar  Cepewc  JadHele  OkHo  Cnipaeka -8 X
Om & v~ & 2 Aralcyr Y10 v X KY EE=EEHYT E Q-H-AT

Al7 v i
A B E D E F =
1 1=
2 MepeMeHHble Llenesas hyHkUWS
3 MNpoaykuna N1 Mpoaykuna M2
4 | 3HaqeHue |:|
& |Koadhdnument B LU
B
7 OrpaHuveHus
8 INeBas yacTk 3Hak lNMpaBas YacTb
5 |Pecypc A | |
10 |Pecypc B
11 |Pecypc C
12 |OrpaHM4eHune no cnpocy 1
13 | OrpaHM4YeHne Nno cnpocy 2 =
PR et etz £ maera / | 1 | | 4 H—
FoToso

Puc. 3. [lla6ion odopmiieHus 3a1auu.

Teneps 3aHecéM JaHHYIO B 3a/1a4€ YUCIOBYIO0 HH(popManuio (puc. 4).



[ Microsoft Excel - Knurati =JoEd

®ain  Opaeka Bug  Boraeka  ®opmar  Cepemc  JadHele  OkHo o Cnpseks -8 X
O®m @& o~ A 2 aralcy ~10 v X KU EE=EEHT E O0-D-A-7
014 - 5

A B C i} E F =
1 |
2 MepeMeHHbIe Llenesas ¢gyHKUMA
3 Mpopykuma M1 MNpogykuywa M2
4 |3HaveHWe |:|
5 |[KoaddmumenT B IO 3 2
5
7 OrpasHnyeHns
g JNeBaa YacTek 3Hak NpaBasn YacTb
9 Pecypc A 1 2 <= 6 | |
10 |Pecypc B 2 1 <= 8
11 |Pecype C 1 0.8 <= 5
12 |OrpaHnyeHne no cnpocy 1 -1 1 <= 1
13 | OrpaHnYeHKe no cnpocy 2 0 1 <= 2 -
|; : 4« r M \HMCTIX Mict2 XJ'IM\:TS / | 4 r ' | 4 ”_

roToE0

Puc. 4. cxonusle fadHbIE 3a0a4U

B BblzeneHHble nycThle sYEWKM (3HAUYEHUs LeleBOM (yHKIMM M JIEeBbIX 4YacTeil
HEPaBEHCTB) HEOOXOAMMO 3aHECTH (OPMYIBI, OTOOPAXKAIOIIME CBSI3M W OTHOIICHHS MEXIY
YucIaMu Ha paboueM JIICTe.

Sueiiku B4 — C4 naszsiBarotrcst B EXcel uzmensiemvivu (B Hamein MOIEIN 3TO HEM3BECTHBIE
nepeMeHHsble), T.e., u3MeHsst ux Ilomck pemeHusi OyneT HaxOUTh ONTHUMAJIbHOE 3HAYCHHE
1eneBoi (yHKIMU. 3HAYCHHsI, KOTOPbIEe NEPBOHAYAILHO BBOMAT B ITH SYCHKH, OOBIYHO HYIIH
(He3aIoJHEeHHbIE KJIETKU TPAKTYIOTCS 10 YMOJIUAHUIO KaK COZEprKallie HyJIeBble 3HAUCHMS).

Tenepp HEoOXomMMO BBecTH (GopMynbl. B Hameil mMareMaTHUeCKOW MOJEIH, LeieBas
GyHKLIUs TpeAcTaBiseT CcOOOM mpowu3BeleHHE BekTopa KO3((UIMEHTOB Ha BEKTOP
HEn3BeCTHBIX. [lefiCTBUTENBHO, BEIpaXKeHHE 3X; +2X, MOXKHO PacCMaTpHUBaTh Kak IPOM3BEICHNE
BekTOpa (3,2) Ha BeKTOp 3X; + 2X,.

B Excel cymecrByer ¢pynkuus CYMMITIPOU3B, koTopast M03BOJSIET HAWTH CKaJISIPHOE
npousBesieHne BeKTopoB. B sueliky E4 HeoOXoauMo BbI3BaTh JIaHHYIO (DYHKIIHMIO, @ B KAUeCTBE
NepeMHOXKAaEeMbIX BEKTOPOB 3aJaTh aJpeca sS4eeK, CoAepKamux Kod(ppuuueHTs ypaBHEeHUH (B
JaHHOM ciyyae, 3To B5:C5) u sueek, B KOTOpble B pe3ysibTaTe pelleHuss OyayT MOMEIIeHbI
3Ha4YeHUs (X, X,)' (rueiiku B4:C4) (puc. 5). Kaxknmas neBas 4acT OrpaHHYCHHS] TOXE
npezcTaBisieT co0oi MPOM3BEAECHUE IBYX BEKTOPOB: COOTBETCTBYIOIIEH CTPOKH MAaTPUIIbI 3aTpaT
M BeKTopa Heu3BeCTHBIX. To ecTh, BbIpaxeHHe X, +2X, (WIS MEPBOTO OrpaHHYCHHUS
X, +2X, <6) OyaeM paccMaTpuBaTh Kak IMpOHU3BelIeHHE BekTopa Kodh¢umnmeHtoB (1,2) u

BEKTOpa TOKa MepeMeHHbIX (X, X, )" .



1 PBctaeka @opmar  CepeMc  JaHHeE  OkHO  Chipaska -8 %
O-&-A-7
A =CYMMNPOMW3B(B5:C5;B4:C4)
[& D E F G H | d

Lleneeas tpyHkUNA
Mpoaykuna M2

=CVI\-’iMI’IPOMSB{B5 :C5;B4:C4)

AprymeHTsl yHKUMH
CYMMIPOLZE
Maccusl [BS:CS el = {32
Maccve2 |Be:c4| e = (oo
MaccHes | E =

=0
BOSBPALLEET Cymmy ﬂDDHBBEﬂEHHﬁ COOTBETCTEYHIWKX INEMEHTOE MACCHEOE HNK AHanasoHoE.

MacckiBZ: macckel;macckHBs; ... 0T £ 40 30 MACCHEOE, YbH KOMMNOHEHTEI HY#HO
MNEPEMHOXKTE, 4 33TEM CNOXMHTE NOMNYHEHHEIE NPOMSES 4EHHMA. Ece
MACCHER] AOMMHE! MMETE OAHY H TY e PAZMENHOCTE.

Cnpaska no 3ToA dyHELFH JHAYEHHE: O Ok | OTHMEHS
Puc. 5. BezoB ¢pynkunun CYMMITPOU3B.

B siueiike, oTBeneHHOM it GopmMyIibl IeBoi yactu nepBoro orpanuueHus (DY), Be1zoBem
¢yuknuro CYMMIIPOU3B. B kauecTBe aipecoB NEPEMHOKAEMBIX BEKTOPOB 3aHECEM aJipec
ctpoku koadppunuentoB B9:C9 u aapec 3nauenuii nepemennsix B4:C4 (puc. 6).

| Brcrapka @opmar  Cepemc  JaHHele  OkHO  ChpaExa -0 X
7 O-&5-4-7

£ =CYMMIPON3B{BY:C9;B4:C4)
B C D E F —

MepemMeHHble Lienesas dyHKuma
Mpoaykuma M1 MNpogykuma N2

- 9

e [ 32T
OrpaHuveHunsa
Negaa vyacTb 3Hak lMpaBas vacTb
1 =CYMMMNPOW3B(BY:C9;B4:C4)
) 1 | =1 2 i
AprymeHTbl QryHKLMM
CYMMOPOISE
Maccuel [B9:Co =12
MaccHe2 [B4:C4] Sl = (o
MaccHes | y =

=0
BD3B|35L|J.BET CWRIy I'IDDP13BE.\'J.EHHH COOTEETCTEYHILWHKX 3NEMEHTOE MACCHEOE MK AManNasoH0E.

Puc. 6

B YCTBIPC OCTABHIUCCA STYCHKHU Fpa(I)BI «JIepasg 4acTh» BBOJMM aHAJIOTMYHBIE (I)OpMYJ'ILI,

UCIIOJIb3YSl COOTBETCTBYIOUIYIO CTPOKY MaTpulbl 3arpaT. dparMeHT 3KpaHa C BBEAEHHBIMU
dbopmynaMu okaszaH Ha pHc.7.
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= Microsoft Excel - Knurat Q@

@ ®ain  [paeka  Bwg  Boraeka  @opmar  Cepewc  faHHele  OkHo  Chpaeka -8 X
Om & o« & 2 Arialcy 10 » XK KU EE=EE 9 E QO-H-A-7
014 - f

A B B D E F -
1 —
2 MepemeHHble Llenesas ¢yHKUNA
3 MNpoaykuma N1 Mpopykuma M2
4 |3HaveHne El
5 |KoachdpumumenT B LD 3 2
B
7 OrpaHuveHus
g JNegad vacTe 3HakK|/[MpaBas vacTe
9 Pecypc A 1 2 0 <= 6 | |
10 |Pecypc B 2 1 0 <= 8
11 |Pecypec C 1 0.8 0 <= 5
12 | OrpaHu4eHne no cnpocy 1 -1 1 0 <= 1
13 | OrpaHu4eHne no cnpocy 2 0 1 0 <= 2 =
W4y W Ihaetd f Tuen2 f vera / o I | Him
FoToED

Puc. 7

Baxno! K momeHnTy BbI3oBa cepBuca «llouck pemeHusi» Ha paboueM JHUCTE ¢ 3aj1adet
JIOJDKHBI OBITH 3aHeceHbl (OpMYJibl JJsl JIeBbIX 4YacTeil orpaHuyveHuii m ¢opmynaa pias

3HAYCHUA LeJIeBOH PyHKIMH.
B mento CepBuc BeiOupaem Ilonck pemenusi. B mosiBuBieMcs: okHe 3a7aéM CIEAYIOUTYIO

UH(pOpMaLUIO:

1. B KayecTBE LIEJECBOM sYEHKM YCTaHABIMBAEeM ajpec SUCHKU Il 3HAYCHMS
ueneBoi pyHkiuu E4;

2. «(hnaxxok» yCTaHABIMBAaE€M Ha BapHAHT «MAaKCHUMaJbHOMY 3HAUY€HUIO», T.K. B
JAHHOM cilydae, IiesieBast QyHKIHS J0X0/1a MOIEKUT MaKCUMU3ALINN;

3. B KaUECTBE M3MEHAEMBIX SUEEK 3aHOCUTCS alpeC CTPOKHU 3HAYECHUI NEPEMEHHBIX
B4:C4;

CIpaBa OT OKHA, MPEIHA3HAYEHHOTO Ul 3aHECEHUS OIPaHWYCHHMH, Ha)KMMaeM KHOIKY
«/lo0aBuThH», mosiBUTCA (hopMa AJisl 3aHECEHUSI OTpaHUUYeHUs (puc. §)

flo6aBneHue orpaHHYeHMA

CCBINKAE Ha AHEREy! OrpaHH4EHKE!

| % [«= ]| i
ks | OTMEHA | AobagnTe | CNpaeka |

Puc.8. ®opma 15 3aHecenust onHoro orpannyenus 3JII1.

B JIeBOM yactu popmbl «Cchlika Ha SYEHKY» 3aHOCUTCS ajpec (GOpMYIIbI ISl JIEBOM YacTH
nepBoro orpanuyenus D9, BeiOupaercst TpeOyeMblil 3HaK HEpaBEHCTBA (B HaIleM cliyyae, <=),
B nosie «OrpaHUYeHNEe» 3aHOCUTCS CChUIKA Ha MPaByro YacTh orpanudenus F9 (puc. 9.9).

[Jlo6aBneHne orpaHHUeHMA

CCEINKE Ha AYEHy: OrpaHHYEHHE:

[ == =] Isrsl Y
Ok | OTMEHA | AoBaEHTE | CNpaeka |

Puc.9. 3aneceHnne nepBoro orpaHMYEHUs 3a4a4uu.

AHAaJIOTUYHO 3aHOCSATCS BCE OTPaHUUYEHUS 33/1a4H, NTOCIIEe Yero HaxumaeTcs: KHomka «OKy.
Takum oOpa3zoMm, okHO «Ilouck pemieHus» ¢ 3aHeCEHHOW WHGOPMAIUEH BBITIISINAT

cnenyromum obpazom (puc. 10):
11



MNouck peweHnsn .W
¥CTAHOBMTE LENEEYHD AHEAKY! LEd4 &, BEINOAHHTE
PagHOH: (% makcimansHoMy SHAYeHMH {7 aHa4eHmHH: |EI

JaKpEITE
(" MHHHMANEHOMY SHAYEHMHD
HsMEHRA AHEAKK:
|$E$4=$C$4 E MpeaAnono#HTE
ZrpaHHHEHHA; [apameTpk
$04$10 <= $F$10 J AoBaEHTE
t0%11 ==$F§11
$0$12 <= 4Ff12 HZHEHHTE
igi;i‘i}ﬁ;gm BoccTaHOEMTE
- J ¥ AAMHTE
Cnpagka

Puc. 10.

JHanee HeoOxonuMo HaxkaTh KHONKY Ilapamerpbl, yCTaHOBUTH «duiaxkny «JIuHeiinas
Mozaenb» n «HeorpuuarejabHble 3HAYEHHA», [TIOCKOJIBKY B JJAHHOM Clly4ae 3aJada sBISETCS
3JII1, a orpanuyenue 6) TpeOyeT HEOTPUIATENBHOCTH 3HaYeHHH (puc.11). _

MapameTpbl NOMCKa pelleHMA

100 CERYHA |

MakcHManEHoS EpeMA: Ok

MpeaencHOE Yicno MTepaumd:  |[100

OTHOCKMTENEHaA NorpewHOCTE: |0, 000001

I NHHefHaA MoAsnE

Iw HeoTpHUaTENEHEBIE SHAHEHKA
D EHKEH PazHoCTH

(* nuHefHan (* ppAreblE

" kBagpaTHYHas " peHTpaneHbIE

QOTHMEHS

AoNyCTHMOES OTENOHEHHE: 5 o COXpaH1Te MOAENE. ..
CHOAHMOCTE! 0,0001 Cnpaeka

SarpysHTE HOAENE. .. |

| ABTOMATHYECKOE MACWTAOHPOEaHHE

I MokaselEaTe pesvneTaTel HTEPALHA
MeToa noMcka

{* HeroToHa

(™ conpRmeHHBx rPaAREHTOE

Puc. 11. YcranoBka mapameTpoB

3ateM cnenyeT Haxath «OK», « BBINOJIHUTBY, MOCIIE YEro MOSBISAETCS OKHO pe3yJbTara

pewenus (puc.12).
Pe3yJ'lb'l'a'l'bl NOMCKa peleHHa

PelweHe HafAgHD, Bre OrPaHHYEHMA K YCNOBHA
ONTHMANEHOCTH BRINOAHEHBI,

(+ {CoXpaHMTE HAHAEHHOE PELIEHHE

™ BOCCTAHOBMTE HMCXOAHEIS 3HAYEHMA

.

OTMEHS | COXPEHHTE CLEHAPHH. .. |

Tvn OT4eTa

PesyneTaTel
¥ CTOHHHEOCTE
Mpeaens

[ /|

Cnpaeka |

Puc. 12. OxHo pe3ynbTaTa peieHus

Ecnu B pe3ynbTare Bcex MEHCTBUI MOMYyUYeHO OKHO ¢ cooOlrieHneM «Pemienne HaiineHoy,
T0 Bam npenocraBisieTcss BO3MOXHOCTb MOJTYYEHHS! TPEX THUIIOB OTYETA, KOTOPHIEC MOJIE3HBI TIPU
aHaJIM3€ MOJICJIM Ha YYBCTBUTEILHOCTh. B TaHHOM NpUMepe JOCTATOYHO COXPAHUTH HAWUJEHHOE
pemenue, HaxxaB «OK». B pe3ynbprare noiaydeHo peueHue 3aaauu u3 npumepa 1.1. (puc.13).
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[ Microsoft Excel - Kuurat M=%

P®ain  [Opaeka Bug BcTaeka  ©opmat  Cepeuc  JadHele  CkHO  Chpaeka -8 X
SR Y £ P drial Cyr 12 v XKUY EE=EEE E O-H-A-7

E4 - A =CYMMNPOW3B(ES:C5;B4:C4)

A B B D E F =

1 —
2 MepemeHHbIe Llenesas chyHkUMA
3 Mpoaykuma M1 Mpoaykuma N2
4 3HaveHue 3,333333333| 1,3333333 [127
5 |KoadrchnumenTt B LD 3 2
B
7 OrpaHuyeHuA
8 NeBaa yacTe 3Hak MpaBaa vyacTe
9 Pecypc A 1 2 6 <= 6 | |
10 |Pecypc B 2 1 8 <= 8
11 |Pecypec C 1 0.8 3,333333333| <= 5
12 | OrpaHWveHue no cnpocy 1 -1 1 -2 <= 1
13 |OrpaHn4eHue No cnpocy 2 0 1 1,333333333| <= 2 =
W4 v WM ketl £ Tnerz { fvers / | <] | V[
[oToso

Puc.13. Pesynbrar npumenenus «lloucka pemeHus»

Ecnu B pe3ynbrare pemieHusi 3aaud BBIAAHO OKHO C COOOIIEHHWEM O HEBO3MOXKHOCTH
HaxoxaeHus pemenus (puc.9.14), 3To o3HavaeT, 4To npu oPOPMIICHUH 3a]a4u OblLIa JOMyIIEeHa
ommOKka (He 3armoiHeHb (POPMYIIBI Ui OTpaHUYEHUI, HEMPABMIIBHO YCTAHOBICH «(IIaXKOK»»
MaKCHMHU3alM1/MUHUMHU3ALIUY U T.1T.).

PezynbTaThbl NOMCKa pelleHHs

SHEYEHHA WENEE0H AHEHKH HE CX0AATCA
Tvn oT4eTa

(+ {CoxpaMTh HAHAEHHOE PELUEHHE
e BDCCTaHDBﬂTb HCX0AHBIE 3Ha4YEHHA
Ok I OTHEHS | COXPEHHTE CLLEHAPHH. .. | Cnpaska |

Puc.14. Coobmienne 00 ommoOke

B nmanHOM paszesne paccMoTpeH o0l hopmar perieHus 3aaad ontuMusainuu B Excel. B
3aBHCHUMOCTH OT 3KOHOMHYECKUX MO/IEJIEH, BBIOIHIIOT €r0 COOTBETCTBYIOLINE MO (DUKAIIUH.
HaanMep, MOKHO YCTaHOBUTB YCJIOBUEC HAa HCITIOYHUCICHHOCTh HCKOTOPBIX NTCPEMCHHBIX.

AHa/Iu3 0TYETOB 10 pe3yJIbTaTaM, NpeAeaM U YCTONYNBOCTH.

AHanu3 peleHus 3a1ad JIMHEHHOTO IPOrpaMMHUPOBAaHUS MOXKHO MPOBOIUTH C MOMOILBIO
oT4eToB, BbimaBaeMbix MS EXcel B pesynbrare pemieHus ¢ momoinsio HajacTpouiku «llowck
pELLIEHUs.

Jlns nmomyyeHus: OTUETOB B IMAJIOrOBOM OKHE «Pe3ynbTaThl MOMCKa peleHus» (CM. puc.
8.12) B okHe «Tum oTuéra» cienyer BBHIOpAaTh COOTBETCTBYIOIIMH OTUéT «Pe3ynbrarh»,
«YcroitunBocThY, «IIpenenby. [Tocne HaxkaTws Ha KHOTIKY «OK» oTuéThl OyayT MpencTaBieHbI
Ha OTJEJIbHBIX JIMCTAaX C COOTBETCTBYIOIIMMHU HAa3BAHUSMH.

[Tpu ananu3e oTuéTa MO pe3ysibTaTaM clieyeT oOpaTUTh BHUMaHHE Ha KOJOHKY «CTaTycy.
Ecin craryc uMMeeT 3HAU€HHE «CBA3aHHOE», TO 3TO TOBOPUT O TOM, YTO PECYPC, KOTOPBIH
COOTBETCTBYET OIrpaHWYEHMIO, ObLI HCIOJB30BaH IOJHOCTHIO. T.e. 3TOT pecypc SBISETCS
TeUITUTHBIM.

[Tpu ananu3e oT4€Ta MO YCTOMYMBOCTHU CIIEIyeT 0OpaTUTh BHUMAaHKE Ha CIIEAYIOIIEE.

Hopmuposannas cmoumocms (4aCTo, pedyyuposanHas cmoumocms, OT aHIIIMICKOro: Cost
reduction — ymeHbIIEHUE 3aTpar) MOKAa3bIBACT, HACKOILKO NO MOOYIIO YMEHbUUMCS Yeledds
@yHKyua npu  NPUHYOUMETbHOM 6blnyCKe eOuHuybl OaHHou npooykyuu. T.e., eciu
HOPMUPOBAHHAA CIMOUMOCMb TIOJIOKHATEIbHA, TO YBEIMYECHUE COOTBETCTBYIOILEH NEPEMEHHON
npuBeAET K YMEHBIIEGHUIO IesieBoM (QyHKuuu. JlpyruMu cjoBamH, BBITYCK TPOJIYKTA,
COOTBETCTBYIOILETO paccMaTpuBaeMou IIEPEMEHHOM, ABIIACTCS HepeHmabenbHbiM
(HeTIpUOBLTHHBIM).

13



HHonycmumoe yeeruyeHue TIOKA3hIBAET, HACKOIBKO MAaKCHMaJIbHO MOXHO YBEIHYUTH
kod(urmeHT meneBord GyHKIUU (LIEHY TPOIYKTa), YTOOBI CTPYKTypa ONTHUMAJILHOTO IJIaHA
ocranach MpexHEU. /Jonycmumoe ymeHvutenue, HA0OOPOT, MOKA3BIBAET, HACKOIBKO MOXKHO
MakCUMaldbHO yMEHbIIUTh Kodhduuuent LD, dYrobsl ocranmach MNpexHEl CTPyKTypa
ONTHMAJIFHOTO TJIaHA.

Tenesas yena B otuérax EXcel mokaspiBaeT, Kak H3MEHHUTCs LeieBas (QYHKIUS TpU
M3MEHEHHUH 3amaca pecypca Ha enuHuIly. [IoOHATHO, 9TO €clii pecypc MCIOIb30BaH MOJHOCTHIO,
TO TEHEeBas IIeHa ATOr0 pecypca MOJOXKUTENbHA. /JJonycmumoe ygenuuenue W yMeHbUleHUe
MOKA3bIBAIOT TPAHUIBI, B KOTOPBIX MOTYT H3MEHSTHCS PECypchl, YTOOBI CTPYKTypa
ONTUMAJIBHOTO pEIICHUS, T.€. HOMEHKIAMmYpd BblNYCKAeMol NpoOyKyuu, OCTaIUCh 0e3
VW3MEHECHUM.

B oTuére mo ycTOMYMBOCTM YyKa3aHbl 3HAa4YeHHs LIE€JIeBOM (QYHKUMHM TpU 3HAYCHUH
MIEPEMEHHBIX HA HIDKHEM U BEPXHEM Mpeeiax.

2) Cobecenoanue (Komnerenmuu OITK-1):

1.Pons HOBBIX HMH(OPMAIMOHHBIX TEXHOJIOTMH M MaTEeMaTHYeCKOro oOecredyeHus B
HHEpreTHKE.

2. Tunel MoAeen.

3. Dranbl MaTEMaTHYECKOI0 MOJIEITMPOBAHHUSL.

4. ITonsiTre popMaIbHON MOJICTH.

5. UncnieHHbIE MOJIETN.

6. I'papuueckue moaenu.

7. JINHIBUCTUYECKHAE MOJCIIHN.

8. dopMalIbHO-IOIMYECKHE MOJIEIIH.

9. Uro mnoHmmaercs moja crnenupUKaMed M TapamMeTpu3anueil MPOU3BOICTBEHHOM
byHKIIUN?

10. TIlpumepsl 3amad JWHEHHOTO mporpammupoBanusa. OOmas 3amada JIMHEHHOTO
IIPOrPaMMHUPOBAHUS.

11. I'paduuecknii meton pemieHHsl 3afauyd JUHEHHOro mnporpammupoBaHus. OcoOble
CIIy4au pelleHus 3aa4 JMHEHHOrO IPOrpaMMHUPOBaHUS.

12. OCHOBBI CHMIUJICKC-METOZa JIMHEHWHOTO mporpammupoBanus. OcoObie cirydan
CUMIUIEKCHOT'O METO/1.

13. TpancnopTHas 3aia4a. MeTo/ibl pelIeHNs TPAHCTIOPTHBIX MOJIENEH.

3) Tecr:

1. nxenepuasi 3a1a4a -310:

Maremarnueckas MOJIETh

Maremarnyeckast 3agaua

CrnoxHas MaTeMaTH4ecKasi MOJIelb, TPeOyIoIas TOCTaTOYHO CIIOKHBIX BHIYHUCICHUIN
Yeprex

2.0To0paskenne Haubo/ee CylIeCTBEHHBIX SIBJIEHHIT 00beKTa, 3aNMUCAHHBIX B BHJIE
(PYyHKIHMOHAJIBHBIX 3aBHCUMOCTEI:

CioBecHOE ONMCaHNE 3aIaun

Jlorudeckoe onucanue o0bEKTa

Otobpaxxenne Hauboyiee CYIIECTBEHHBIX SBJICHUNH OOBEKTa, 3allMCaHHBIX B BHIIE
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH

3.MartemaTuyeckoe MoJeJIMPOBAHME:

OrnucaHue HCCIeayeMoro 00beKTa Ha SI3bIKE MAaTEMATHKH
OHI/IcaHI/Ie Ha aHFHHﬁCKOM SA3BIKC

CrnoBecHoe omucanne o0ObeKTa

4.I'padpnueckast Moxesb -3TO:
14



Pucynok
Pakypc
Yeprex

5.MartemaTudeckoe ooecneuenue IBM -31o:
COBOKYITHOCTb arnmapaTHbIX CPEACTB

COBOKYIHOCTB IPOTrpamMm

COBOKYITHOCTB IPOTPaMMH MPOTPaMMHBIX KOMILICKCOB

6.I1epBbie MaTeMaTHUYeCKUE MO/IEJIH ObLIN CO3AHbI:
A. ©. Kennd
B. K. Mapkcom
C.T. ®enpagmanom
D. JI. HetimanoM

7.Mopenb, npeacrabisiomas co00ii 00beKT, KOTOPBII BeeT ceds Kak
peaibHbIN 00bEKT, HO He BBITVISIAUT KAK TAKOBO — 3T0

A. pusnueckas Mozenb

B. ananorosas mozens

C. Tunosas Mozeib

D. maremarnueckas Mmojeinp

8.Moaenb, npeacTaBjiasOLIas TO, YTO UCCAEAYEeTCs ¢ IOMOIIbI0 YBEJIMYEHHOT 0
WA YMEHbIIEHHOI0 ONNMCAHUSA 00bEeKTAa WIN CHCTEeMbl — 3TO

A. puznueckas

B. ananutudeckas

C. TumoBas

D. maTtemaTtuueckas

9.I'ne BniepBbIe ObLIH NMPeNJI0KEeHbI ceTeBble MoaeJn?
A. CIIA

B. CCCP

C. Aarnuun

D. I'epmanun

10.Kaxkoii U3 CTPYKTYPHBIX 3JIEMEHTOB BKJIIOYAET B ce0sl mMpoiecc MoieJTupoBaHus?
A. aHanu3

B. monens

C. oObeKT

D. CyObexT

11.ABTOMaTH3aAIMSA npouecca ynpaBJieHUs He BKJII0YaeT B cedn
A. aTam aHanusa

B. stan ninanupoBaHus u pazpaboTKu

C. aTan ynpaBieHHs X0J0M pa3paboTKH

D. HeT npaBuiIbHOIO OTBETA

12.TpancnopTHasi 3a1a4a pemaeTcsi MeTo0M:

A. BCce OTBETHI BEPHBI

B. HauMeHBIINX CTOMMOCTEH, OIITHMAILHOCTH

C. onTUMaIbHOCTH, CEBEPO-3aMaHOTO yIiia

D. ceBepo-3anagHoro yria, HAMMEHBIIUX CTOMMOCTEHN

13.Kakas 3a1aua siBjsieTcs 3aa4eil JUHEHHOT0 MPOrpaMMHPOBAHMS:
A) ynpaBieHus 3amnacaMu
15



B) cocraBnenue nuets
C) bopmupoBaHue KaJeHAAPHOTO MJIaHA PeaTU3aIliU TPOCKTA

14.Ecam B 3aga4e JMHEHHOr0 NPOrpaMMHPOBAHUSA JONYCTUMOE MHOKECTBO He IYCTO
U 1HejieBasi PyHKIUA OTPaHUYEeHA, TO:

A) nonmycTuMoe MHOXECTBO HE OIPaHUYEHO

B) ontumManbsHOe pelieHne He CyIeCTBYET

C) cyuiecTByeT XOTSl Obl OJJTHO ONTHUMAJILHOE PEIICHUE

15.CuMniiekc-MeTox NnpeJaHa3HAYeH IS pelieHust 3aaa4u JUHEHHOTr 0
NMPOrpaMMHUPOBAHMUS:

A) B cTaHIApPTHOM BH/JIC

B) B kaHOHMYECKOM BHUIE

C) B TpUBHAIILHOM BH/IE

16.Hen3BecTHbIEe B JONMYCTMMOM BH/€ CHCTeMbl OrPAHMYEHUI 32424 JHHEHHOIO
NMPOrpaMMHUPOBaHUsl, KOTOPbIE BIPA:KEHbI Yepe3 0CTaTIbHbIe HEU3BECTHbIE, HA3BIBAKTCS:

A) cBOOOTHBIMU

B) GazucHbiMH

C) Heba3ucHBIMU

17. Ha xakoM U3 3TanoB pauMoOHAJIbHO HCNOJb30BATH JBM?
MaremaTuyecKui aHalIn3 MOJEIU

[TocTraHOBKA SKOHOMMYECKOI MPOOJIEMBI U €€ KaueCTBEHHBIN aHAIN3
[TocTpoeHne MaTeMaTuuecKor MOAEIIN

[TonroroBka nucxoaHON HHGOPMALIUU

UucnenHoe peuieHue

6.5. TpeGoBanus k npoueaype oleHUBAHUS TEKYIIEr0 KOHTPOJIS U MPOMeKY TOUHOI
arTecTalMy MO JMCUHUIIHHE

Cucrema OILIGHMBAaHUSA  PE3YIbTaTOB  OOYy4YEeHHsS] CTYACHTOB B  YHUBEPCHUTETE
MOJpPa3syMEBaeT  NPOBEACHME TEKYLIEro  KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUHOM
arTecTallud B COOTBETCTBHHM C YTBEPKACHHBIMH B YCTAaHOBICHHOM TMOpPSAKE Y4eOHBIMH
IUTAaHAMU 110 HaIIPaBJIEHUSM MOATOTOBKH.

s Tekymero KOHTPOJS 3HAHUW M TMPOMEXKYTOYHOW arTecTaluyd OOyJaroIIuXcs Ha
COOTBETCTBHE HMX MEPCOHAIBHBIX JOCTHKEHUI MO3TamHBIM TPeOOBAHUSM COOTBETCTBYIOIIUX
OCHOBHBIX MPOQECCHOHATBHBIX 00Pa30BATENbHBIX MPOTPAMM CO3MAOTCS (OHIBI OLIEHOYHBIX
CPEJCTB, MO3BOJISIFOIINE OLIEHUTH CHOPMUPOBAHHOCTH KOMIIETEHIIHH.

Tekymuii  KOHTpOJb MPEIyCMAaTPUBAET CUCTEMATHYECKYI0 IMPOBEPKY  KayecTBa
MOJIYICHHBIX CTYJACHTAMH 3HAHWW, YMEHUN W HABBIKOB IO BCEM H3Y4YaeMbIM JUCITUTIIIMHAM
(Momymsim).

@opMBbI TEKYIIETO KOHTPOJIS 3HAHUN B MEKCECCUOHHBIN TEPUOL;

- MOAYJIbHO-PEUTUHIOBAsI CHUCTEMAa C HCIOJIb30BAHUEM TECTOBBIX HHCTPYMEHTOB
nH(OpMaITMOHHON 00pa30BaTeIBLHOM cpebl (Ha TiarGopMe JUCTAHITMOHHOTO O0YUICHUS);

— colecenoBaHue 1O KOHTPOJIbHOM padore;

- KOHTPOJIbHBIC 33anus (TecTsl Ha margopme DMOC).

KontponbHbie paOOThl CTYIEHTOB OILIEHUBAIOTCS [0 CHCTEME: <«3auTeHO» WM «HE
3a4TeHO». YCTHOE coOeceloBaHHE MO BBIMOJHEHHBIM KOHTPOJBHBIM paboTaM MpPOBOAMUTCS B
MEXCECCUOHHBIM TEepUOJl WM B MEPHO] JIabOpaTOpHO-3K3aMEHAIMOHHOM CecCHU /10 CHayu
9K3aMEHa 10 COOTBETCTBYIOIIEH AUCLUILIUHE (MOIYIIO).

KoHTposnbHbIE 3a1aHus 110 JUCHUTUTHHE (MOIYII0) (OTYETHI MO JabopaTopHBIM paboTam)
BBITIOJIHSIETCSl CTYJ€HTAaMH B MEKCECCHOHHBIM TNEPHOJA C LEIbI0 OLEHKH pe3yJIbTaTOB HUX
CaMOCTOSITEIbHON Y4eOHOH JCSITEIIBHOCTH.

@DOopMBI TEKYIIETO KOHTPOJIS 3HAHUI HA YIEOHBIX 3aHITHSIX:
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- OTYET 1O MPAKTHYEKUM paboTam;

- YCTHBIHN ONpocC (MHAUBUAYATbHBIN, GPOHTAIBHBIN).

[Tomumo mepedrcieHHBIX (OPM, MOTYT OBITH YCTAaHOBIEHBI Apyrue (hOpMbI TEKYIIEro
KOHTpOJISL 3HaHMU cTyaeHTOB. Ilepedenbp ¢opMm TeKyllero KOHTPOJS 3HAHWM, TMOPSIOK HX
MPOBEICHMSI, UCIIOJB3YeMble HHCTPYMEHTHI U TEXHOJIOTUH, KPUTEPUHU OIEHUBAHUS OTACIHHBIX
dbopM TeKyIIero KOHTPOJIS 3HAaHUM YCTaHABIMBAIOTCS MPENoAaBaTeieM, BeAyIUM AUCHUILIINHY,
1 GUKCUPYIOTCS B pabodeil mporpaMme JUCIUILIAHBL (MOYIIS).

[IpomexxyTouyHast arrtectanusl IpelHa3HaYeHa [Js OOBEKTUBHOIO TMOATBEPXKICHUS H
OIICHUBAHUS JOCTUTHYTBHIX PE3YJAbTaTOB OOYUEHHUs TOCIE 3aBEPIICHUS M3YyYCHHS JUCIUTUIHMHBI
(Momysst), a Takke JuIsl olleHHBaHUs A((HEKTUBHOCTH OpraHU3alMK Y4eOHOTo Iporiecca.

@OopMBbI IPOMEKYTOUHOMN aTTECTALUNU:

- 3a4eT.

3ager npoBoaUTCS B hopMax: TECTHPOBAHUS, B TOM YHCIIE U KOMITBIOTEPHOTO, YCTHOTO H
MUCBMEHHOIO OMpoca, MO TecTaM WU OuieraM, B COOTBETCTBHHM C IMPOrpaMMoi ydeOHOi
JUCITUTUIAHB (MOJTYJIS).

Pexomenyembie (hopMbI IPOBEICHUS 3a4eTa:

-YCTHBIN 2K3aMeH 1o Ousieram

- KOMITBIOTEPHOE TECTUPOBAHUE.

7. MarepuajibHO-TEXHHYECKOe o0ecreyeHne, HeOOXOAUMoOe IJsl OCylIeCTBJIEHHUS
00pa3oBaTeIbHOIO MpoIecca Mo JUCHUIINHE (MO1YJII0)

7.1. IlepeyeHb y4eOHBIX AayIUTOPHMii Ui TPOBeIEHUS] Y4YeOHBIX 3aHATHI,
OCHAIIIEHHBIX 000pYI10BAHHEM U TeXHHYECKHMMH CpeICTBAMU O0y4YeHHMs MO JMCIUIJIUHE
(MoxyJi0).

YueOHble ayIUTOPUH [JIs1 3aHSATHI JIeKIIMOHHOIO THIIA

Homep aynuropun HaszBanue o0opynoBanus | Mapka KosuyecTBo, IT.

501 (MHXCHEPHBIH IIpoekTop SANYO PLC-XW250 1

KOpITyC) DKpaH HACTCHHBIN SIimSCREEN 1
PpYJIOHHBIN

516 (MHXCHEPHBIH [IpoekTop SANYO PLC-XW250 1

KOpITyC) DKpaH HACTCHHBIN SimSCREEN 1
PYJOHHBIN

YueOHble ayIUTOPHH LIl JIAOOPATOPHBIX 3aHATHI

Homep aynuropun Ha3sanue oG6opynoBanusi | Mapka Kosaunyecrso, mr.
Ne 412 (nm>xeHepHBIH IlepconabHBIH Ha 6a3e npoueccopa Intel 10
KOpITYyC) KOMIIBIOTEP Core i5
Ne 413 (umxeHepHBIH IlepconabHBIH Ha 6a3e npoueccopa Intel 10
KOpIyC) KOMITBIOTEP Core 2 Duo

YyeOHbIe ayAUTOPUM VIS CAMOCTOSITEJIbHOH padoThl
Homep aynuropun Ha3Banue o6opynoBanusi | Mapka Kouuyecrno,

IIT.

Ne 320 (um>xeHepHBIH [lepconanbHbII Ha 6a3e nponeccopa Intel Pentium 11
KOpIyc) KOMITBIOTEP G620
Ne 412 (nmxeHepHBIH [lepconanbHbII Ha 6a3e npoueccopa Intel Core i5 10
KOpITyC) KOMIIBIOTEP
Ne 413 (umxeHepHBIN [lepconanbHbII Ha 6a3e npomneccopa Intel Core 2 10
KOpITyC) KOMIBIOTEP Duo

YueOHble ayIMTOPUU /ISl TPYNINOBBIX 1 HHAUBUAYAJIbHBIX KOHCYIbTAIUI,

TeKY1ero KOHTPOJIsl ¥ NPOMEKYTOYHOIH aTTecTAlNU

Homep aymuropun Ha3sanue o0opynoBanusi | Mapka Koanuecrso,
IIT.

Ne 320 (nmxeHepHbBIH ITepcoHanbHBIH Ha 6a3e nporieccopa Intel Pentium 11

KOPITyC) KOMIIBIOTEP G620
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Ne 412 (nmxeHepHbBIH ITepcoHanbHBIH Ha 6a3e nporeccopa Intel Core 15 10

KOPITyC) KOMITBIOTEP

Ne 413 (nmxeHepHbBIH ITepcoHanbHBIH Ha 6a3e nporieccopa Intel Core 2 10

KOPITyC) KOMITBIOTEP Duo

501 (MHXEHEPHBIH IIpoexTop SANYO PLC-XW250 1

Kopryc) DKpan HaCTEHHbIH SImSCREEN 1
PYJIOHHBII

516 (MHXCHEPHBIH ITpoexTop SANYO PLC-XW250 1

Kopiyc) DKpan HaCTEHHbIH SIimSCREEN 1
PYJIOHHBIN

8. IlepeyeHb JIMIEH3MOHHOIO MPOrPaAaMMHOIO o0ecrmedeHUs] M MH(OPMANHMOHHBIX

CIIPABOYHBLIX CUCTEM

Ne | Haspanue I10

| Ne nunensun

| KoJsinuecTBo, Ha3HAYeHHE

Ilepeyens MHPOPMALTMOHHBIX TeXHOJIOTHH, HCMOJb3YeMbIX MPH OCYLIECTBJIEHUH 00pa30BaTeIbHOI0

nmpouecca mo IMCuMIIJIMHE (MOIly.TllO)

Adobe Connect V.8 (utst opranu3anuu
BEOMHAPOB TIPH NMPOBEACHUN YIEOHOTO

npolecca ¢ UCTIOIb30BaHUEM
HIIEMEHTOB IMCTAHIIMOHHBIX
00pa30BaTEbHBIX TEXHOIOTHIA)

8643646

ABTOPHU30BaHHBIA AOCTYI
00yJaroLINXCs U COTPYAHUKOB
PT'A3Y.

Vcriosib3yeTcst Ipu NPOBEACHUN
JIEKLMOHHBIX U APYTUX 3aHATHH B
pexxuMe BeOnHapa

2. [JnekTpoHHO-OMONMHOTEeUHas cucTeMa
AgriLib

3aperucTpupoBaHa Kak
CpPEICTBO MacCOBOMU
WH(pOpMAITIH
"O0pa3oBaTeNnbHbI HHTEPHET-
noptan Poccuiickoro
TOCYAapCTBEHHOTO arpapHOro
3a09HOTO YHHBepcurera'.
CBUICTEIILCTBO O PETHCTPAILIH
CpeJICTBA MacCOBOH
uHbopmarmu I Ne ®C 77 -
51402 ot 19 oxTsa6ps 2012 1.
CBHIETEIBCTBO O PETUCTPALIUU
0a3bl na"gHbIX Ne 2014620472
ot 21 mapta 2014 .

OOyuaromuecs, COTpyIHUKA
PT'A3Y u naptHepoB

baza y1eOHO-MeTOmnIecKuX
pecypcoB PI'A3Y u By30B-
apTHEPOB

3. |[DnekTpoHHAas UHPOPMAIIMOHHO-
obpasoBarenbHas cpena Moodle,

www.edu.rgazu.ru.

TOCTYIHA B CETH HMHTEPHET I10 aJIpecy

CBOOOIHO pacnpocTpaHseMas

ABTOPU30BAHHBIN JOCTYT
00y4aroIMXCsl U COTPYTHUKOB
PIA3Y

baza yaeOHO-MeTOTUIeCKIX
pecypcoB (YMK) o
TUCHUIUIMHAM

4. |Cuctema 3JIeKTPOHHOTO

nokymeHnToobopoTa «GS-BenomocTm»

JloroBop Nel'c19-623
ot 30 urons 2016

OOydaroruecss ¥ COTPYIHUKA
PIA3Y

122 nuuensuun
Beb-unTepdeiic 6e3
OrpaHU4YeHUN

5. [Bugeokanaa PTA3Y
http://www.youtube.com/rgazu

OTKpBITBIN pecypc

be3 orpannuenunii
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Haszpanue 110 | Ne nunensumn | KoJsinuecTBo, Ha3HAYeHHE

bazosoe 110

Microsoft DreamSpark Premium (mns |1203725791
yualuxcs, mpenoaasaTenei u 1203725948
11a00opaTOPHii) 1203725792
COCTAB: 1203725947
OnepalnoHHbIE CUCTEMBI: 1203725945
Windows; 1203725944
CpencTsa mjis pa3paboTKH U
npoektiposanus: Visual Studio
Community (s ydamumxcs 1
MpernoaaBaTelIci)
Visual Studio Professional (mms
maboparopmii)
Visual Studio Enterprise (s
yUaIuXcs, mpernoaaBaTenci u
abopaTopuii)
Windows Embedded
[Mpunoxenus (Visio, Project,
OneNote)

be3 orpannuenumii

Office 365 ans oOpazoBaHus 9000

Dr. WEB Desktop Security Suite 9B69-BRVQ-26GV-4ATS 610

. [7-Zip CBoOoaHO pacmpocTpansiemasi [be3 orpaHn4eHui
. IMozilla Firefox CB0OOIHO pacrpocTpanseMasi |be3 orpaHHYeHUi
. /Adobe Acrobat Reader CB0OOMHO pacmpocTpansieMasi |be3 orpaHrnyYeHUi
. |Opera CBoOoaHO pacmpocTpansiemasi [be3 orpaHn4eHuiA

.|Google Chrome CB0OOMHO pacmpocTpanseMasi |be3 orpaHHYeHUi

. |Yuebnas Bepcus Tflex CBoOoaHO pacmpocTpansiemasi [be3 orpaHn4eHui

.[Thunderbird CBOOOIHO pacripocTpansieMasi |be3 orpaHHYeHUI

Cneununaausupoannoe IO

. [Microsoft DreamSpark Premium (s

yJamunxces, npenoL[aBaTeneﬁ u
nmabopaTopuii)

COCTAB:

Cpencrsa ajst pa3paboTKH U
IIPOCKTHUPOBAHUA:

Visual Studio Community (ms
YUaIUXCsl ¥ TIpernoaBaTesnei)
Visual Studio Professional (mms
maboparopwmii)

Visual Studio Enterprise (ms
yJaluxces, npeno;[aBaTeﬂeﬁ n
nmaboparopwii)

Windows Embedded
TIpunoxeHus

Visio, Project, OneNote

1203725791
1203725948
1203725792
1203725947
1203725945
1203725944

bes orpannuenuii

17.

Adobe Design Standart (320 —

KOMITBIOTEPHBIH KJIACC)

8613196

10

18.

AnyLogic (pakymsrer OuTC)

2746-0273-9218-4915

be3 orpannuenunii

19.

Vuebnas Bepcus KOMITAC 3D

CB0OOIHO pacmpocTpaHseMas

be3 orpannuenunii

20.

KoncynbranT ITnroc

MHTepHeT Bepeus

bes orpannuenuii

21.

Cucrema OrCAD PSpice Designer Lite
JJ1 MOACIIMPOBAHUA aHAJIOTOBBIX U
CMCHIAHHBIX SJICKTPHYCCKUX HCHCI;'I

CB0OOIHO pacmpocTpaHseMas

be3 orpannuenunii

22.

National Instruments Multisim -
HpOFpaMMHI:If/'I ITaKET, HO3BOJ‘I}I}OI_HI/II71
MO,IIeJII/IpOBaTL 3JI€I(TpOHHBIe CXEMBI U

a3BOJNTH IICUATHBIC I1JIaThI

HTepHeT Bepcust:

https://beta.multisim.com/qget-

started/

be3 orpannuenunii
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9. IlepevyeHb Y4eOHO-METOAUYECKOI0 OOecreyeH s M0 JUCHHUIIIMHE (MOIYJII0)

9.1. IlepeyeHb OCHOBHOM Y4eOHOI JTUTEPATYypPbI

1. Anekcees I'.B.Maremarnueckue MeTObl B HHXKeHepuu: Yueb.-meron. mocodbue. CIIO.:
HNUY UTMO; UXubT, 2014. 68 c. // ®I'BOY BO PIA3Y - Pexum npocryma:
http://ebs.rgazu.ru/index.php?q=node/3198.

2. Maropun, C.M. Teopus cucreM W CHUCTEMHBIA aHaIW3 [DJICKTPOHHBIA pecypc]:
Yuyeobnoe nocodbue / C.1. Matopun, O.A. 3umosen. — benropoa: U3a-so HUY «benl'V», 2012. -
288c. // ®I'BOY BO PI'A3Y — Pexum nocryna: http://ebs.rgazu.ru/?q=node/3011.

3. Uepnbiii, A.A. Marematudeckoe MOJCIMPOBAHUE C NPUMEHEHHUEM TpadUUeCKuX
noctpoeanii B EXCEL [Dnexktponnsiit pecypc]: YuebHoe nocodue / A.A. Yepnsnid. — Ilensa:
ITenzenckuii rocynmapctBeHHblii yHUBepcuteT, 2010. — 9lc. / ®I'BOY BO PI'A3Y — Pexum
nocrymna: http://ebs.rgazu.ru/?q=node/774.

9.2. IlepeyeHb 10MOJHUTEIbHON y4eOHOM JINTEPATypPhI

5. Anekcees, E. P. Scilab: Pemenne mmxeHepHbIX W MaTemMaTtuyeckux 3amad / E. P.
AnekceeB, O. B. YecnokoBa, E. A. Pynuenko. — MockBa: BMHOM. JlaGoparopus
3Hanui, 2008. — 269 c.

6. BonkoBa, B. H. OcHOBBI Teopuu CHCTEM M CHCTEMHOTO aHanw3a: Y4eO. Jisi BYy30B /
B.H.BonkoBa, A.A./lenucos.-2-¢ uza.,nepepad.u gom.- CI16:CII6I'TY,1999.-512c¢.

7. IlerpoB , B.H.Mudopmannonnsie cucremsr / B.H.ITerpos. - CI16:ITutep, 2002. -687c.

8. CoseroB, b. SI. MogenupoBanue cucrem: Yueb.mia By3oB / b.Sl. Coseros, C. A.
SxoBnes. - 3-e u3., nepepad. u gomn. -M.: Beicir.aik., 2001.- 343c.

9. Kazues, B. M. Bpenenue B aHalu3,CHHTE3 U MOAETUPOBAHUE CUCTEM: yuel. mocobue/
B.M. Kazues.-M.:UnTtepuer-Yuusepcuter: BUHOM,2006.-244c.

10. wuukos, JI.II.OcHoBbl MHGOPMATUKU W UH(POPMAIIMOHHBIX TEXHOJOTHH: VYueO.
nocooue st By3oB / JLIL. Illuukos. - M.:PTA3Y, 2005. - 78c.

11. Ilyrekuna, JI.B. MHTEeNNeKTYyanbHble WH(GOOPMAIMOHHBIE CUCTEMBI: yuel.mocodue Ass
By30B / JI.B. Ilyrbkuna, T.I'. ITuckynos. - CII6., 2008. - 223c.

12. ®umuuaa, H.H. Ham mnecodHbli, MEeCOYHBI BEK: HOBBIC TEXHOJOTMH M OuzHec /
H.H.®ununa. - M.: Akagem. npoekt, 2005. - 189c.

13. U3baukos, FO. C. Unpopmaumonusie cucremsl / FO.C. M36auxos, B.H.Ilerpos. -
CII6.: ITutep, 2008. - 655c.

14. KoMmnbloTepuzaus c.- X. IPOU3BOJCTBA: Yueb. uid cpen. cnen. 3aBenenuit / B. T.
Ceproganries, E. A. Boponun, T.1.Bonosuk, H.JI., Karaconona. - M.:KonocC, 2003. - 271c.

9.3. IlepeyeHb  COBpPeMEeHHBIX NnpogecCHOHAJILHBIX  0a3  JAaHHBIX M
MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM, HEO0OXOAMMBIX /JIsl OCBOCHUS] IMCHMIIJIMHBI

(Mmoayns)

HaumeHoBaHMe HHTEPHET pecypca,

Azpec B CeTH HHTEPHET
€ro KpaTkasi aHHOTAlMsA, XapaKTepUCTHKA

| Ne /it

2 3

1. |Dnekrporno-oubnmmoreunas cucrema (95C) ®I'BOY | http://ebs.rgazu.ru/
BO PT'A3Y «AgriLiby, paznen: «ArponHKeHEPHs»

2. |DnexrpoHHas HHMOpMAIIMOHHO-00pa3oBarenbrast | http:/edu.rgazu.ru/
cpena (OUOC) ®I'bOY BO PI'A3Y

3. | DnekTpoHHO-OMONIHMOTEYHAsI crcTeMa «JIaHb» http://e.lanbook.com/
4. |DnextponHo-6uOMMoTeynHas cucrema «eLIBRARY» |http:/elibrary.ru/

5. |®I'BHY «Pocundopmarporex», JoKyMeHTalbHas 6asa | http://www.rosinformagrotech.ru/databases/docu

nanHbix "MHKeHepHO-TeXHUUECKoe obecnedenne ATTK" | ment

6. | MunucrepcTBo 3HepreTrku Poccuiickoit deneparmm http://minenergo.gov.ru/

7. |DenepanbHblil HEHTP MH(YOPMALIMOHHO- http:/fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

8. | ®enepanbubiii mopran «Poccuiickoe obpazoBanuey | http://www.edu.ru/

9. |DnekrpuuectBo. Dupma 3HaK http://www.vib.ustu.ru/electr
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HaumeHoBaHMe HHTEPHET pecypca,
ero Kparkas aHHOTalUUusl, XapaKTepPUCTHKA

Anpec B ceTH HHTEPHET

—|o|Nen/n

10. | ITpomblnieHHas SHEpreTHKa. JHepronporpecc http://www.promen.energy-journals.ru
11.|DHepreTrka 3a pyOeKoM. DHEProaToMu3aaT http://www.energetik.energy-jounnais.ru/
12.| Axagemust DHepretuku. [Ipesunenr-Hepa http://www.energoacademy.ru

13. 3HCKTpOO6Op}IHOBaHI/IC. HaHopaMa http://www.oborud.promtransizdat.ru/
14.| DHepreTrK. DHEPromporpecc http://www.energetik.energy-jounnais.ru/
15. | 9ueprocoepexenne. ABOK TTPECC http://www.abok.ru
16. | Duepro-Info. PyMenua www.energo-info.ru
http://forca.ru/knigi/arhivy/montazh-
17.3nepremika. Obopynosanue. JlokymenTaiys ekspluataciya-i-remont-selskohozyaystvennogo-
elektrooborudovaniya-28.html
18. | biior sanexTpoMexaHuka http:/Amwwielectroengineer.rw/2011/07/blog-post_08.html
19. | Hayyno-nonynsipHbIii HPOEKT http://www.membrana.ru/
20. |HoBocTH M3 MUpa HayKH, TEXHOJIOT U https://nplusl.ru/
21. |UnTennexryanbHble KOHQEPEHIIUH 1S http://www.ted.com/talks
acIpoCTpaHeHus YHUKanbHbIX uaei TED
lE)Technology Entertainment Design)
22.|DnekrposHepretruka B PO u 3a pydesxom http://energo.polpred.com/
23. | LIMKJI BUZEOJIEKIUH 110 BBICIIEN MaTEMaTHKE ggt)g:{g"wvm%gtggggggn‘gvs:ggg?&/sgqNOrL88ubq&|n
Buneoneknuu Ha TEMBI httg21[wwl\;vL\§oDL|é%ké%§2€rpggv€écpg\é:ZIi5rTJOJJO&inde
x=4&list=
«IpousponHas q)yFKHHH»’ https://www.youtube.com/watch?v=BTIPeclzul8&ind
«HeonpeaeneHHbIi HHTETpa», ex=13&[ist=PL 7D808824986EBFD6
«[TudepeHnmanbHble ypaBHEHHS IIEPBOTO MOPSIIKAY https://www.youtube.com/watch?v=_9 URGSEsTg&i
[TonsiTue HeonpeaenEHHOTO HHTETpaia U METO/Ibl ndex=14&Ist=PL 7/DB0BE24986EBFDG )
https://www.youtube.com/watch?v=tZ rMI6EMOEI&lIi
€ro BBIYUCJIICHUA st=PL.7D808824986EBFD6&index=47
24. | llextust «KOHCTPYKTHBHBIE 0COOEHHOCTH https://www.youtube.com/watch?v=VNspxQ2-4-
rparchopmaropan, Mamenos ©.A. k&index=6&list=PL7D808824986EBFD6
25. | CrierinanbHble M HaHOBEKTpoTexHomoruu B AITK https://www.youtube.com/watch?v=CFyUby6U
W90&Iist=PL.7D808824986EBFD6&index=36
26.| Bo3HUKHOBEHHE HAyK{ U OCHOBHBIE CTaJHH eé https://www.youtube.com/watch?v=BvgJcFeUez
HCTOPHUECKOH SBOJTIOIHH w&list=PL7D808824986EBFD6&index=48
27.|Moodle + Adobe Connect s MIpernoaaBaTes https://www.youtube.com/watch?v=kRtf8 XoHK
Dw&index=50&list=PL7D808824986EBFD6
28. Hay}(a Kak [o3HaBaTelIbHasg AesITeIbHOCTh https://www.youtube.com/watch?v=AXXTITI7-

Eg&index=58&list=PL7D808824986EBFD6

10. Ouenka  KayecTBa

o0yyarommxcs 1o nporpamme dakaJjiappuara
KadectBo 00Opa3oBarenbHON OESTENHHOCTH M MOATOTOBKU OOYYAIOIIMXCS MO MpOorpaMMe
OakaylaBpuara OIpenessieTCsl B paMKaX CHCTEMbl BHYTPEHHEH OIIGHKH, a TaKXe CHCTEMBI
BHEIITHEH OI[EHKH, B KOTOPOH YHUBEPCUTET MIPUHUMAET y4acTHe Ha JOOPOBOIBLHOM OCHOBE.

B nensix coBepiieHCTBOBaHMS MporpaMMmbl OakanaBpuaTa YHUBEPCHUTET NMPH MPOBEACHUU
pEeryasipHON BHYTpEHHEH OILIEHKH KadecTBa OOpa30BaTeNbHON MEATENHbHOCTH U TOATOTOBKH
o0OyJaromuxcs 1Mo mporpaMMe 0akajiaBpuara mpuBjeKaeT padboToaareneil U uX 00beTUHECHHUS.

B pamkax BHYTpeHHEW CHCTEMBI OIICHKM KayecTBa OOpa3oBaTeNbHOW AESITETLHOCTH IO

nporpaMme

OakanaBpuara 0Oy4arOUIIMCS

o0pa3oBarejbHOI

NpeaoCTaBIACTCA

ACATECJIBbHOCTH Hu MNOATOTOBKH

BO3MOXHOCTh OLCHHWBaHUA

YCIIOBUM, CONEp)KaHMs, OpraHu3alMM U KayecTBa 00pa3oBaTeNbHOTO Tpoliecca B LEIOM U
OTJENbHBIX JUCIHMIUIUH (MOYJeH) U IPaKTUK.
BHemHsAs orieHKa KadyecTBa 00pa3oBaTeIbHOM AEATEIbHOCTH 110 TporpaMMe OakaiaBpuara

B

pamKax

MPOUEAYPHl  TOCYIapCTBEHHOM

aKKpEeIUTAIHI

OCYIIECTBIIICTCSI C  IEJBIO

HOATBEPKICHUS COOTBETCTBUSL 00pa30BaTEIbHOM JNEATENLHOCTH MO Mporpamme OakaiaBpHara
tpedoBanusiMm GI'OC BO ¢ yuerom coorBerctBytomei [IOOIT.

Bremnss OILICHKa Kauy€CTBa OGp%OBaTeHBHOﬁ ACATCIIbHOCTU U NTOATOTOBKU 06yqa}oumxc;1
o mnporpaMMme OakanaBpuaTa IUJIAHUPYETCS OCYUIECTBISTHCS B pamKax MpodeccHoHaIbHO-
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http://www.promen.energy-journals.ru/
http://www.energetik.energy-jounnais.ru/
http://www.energoacademy.ru/
http://www.oborud.promtransizdat.ru/
http://www.energetik.energy-jounnais.ru/
http://www.abok.ru/
http://www.energo-info.ru/
http://forca.ru/knigi/arhivy/montazh-ekspluataciya-i-remont-selskohozyaystvennogo-elektrooborudovaniya-28.html
http://forca.ru/knigi/arhivy/montazh-ekspluataciya-i-remont-selskohozyaystvennogo-elektrooborudovaniya-28.html
http://forca.ru/knigi/arhivy/montazh-ekspluataciya-i-remont-selskohozyaystvennogo-elektrooborudovaniya-28.html
http://www.electroengineer.ru/2011/07/blog-post_08.html
http://www.membrana.ru/
https://nplus1.ru/
http://energo.polpred.com/
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=_9_URGsEsTg&index=14&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=_9_URGsEsTg&index=14&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=tZ_rMl6MOEI&list=PL7D808824986EBFD6&index=47
https://www.youtube.com/watch?v=tZ_rMl6MOEI&list=PL7D808824986EBFD6&index=47
https://www.youtube.com/watch?v=VNspxQ2-4-k&index=6&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=VNspxQ2-4-k&index=6&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=CFyUby6UW90&list=PL7D808824986EBFD6&index=36
https://www.youtube.com/watch?v=CFyUby6UW90&list=PL7D808824986EBFD6&index=36
https://www.youtube.com/watch?v=BvgJcFeUezw&list=PL7D808824986EBFD6&index=48
https://www.youtube.com/watch?v=BvgJcFeUezw&list=PL7D808824986EBFD6&index=48
https://www.youtube.com/watch?v=kRtf8XoHKDw&index=50&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=kRtf8XoHKDw&index=50&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=AXxTITI7-Eg&index=58&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=AXxTITI7-Eg&index=58&list=PL7D808824986EBFD6

OOIIeCTBEHHON aKKPEAMTAIlMH, TPOBOAMMON YIOJHOMOYEHHBIMH OpPTraHU3aALUSAMH, JIHOO
ABTOPU30BAaHHBIMU  HAI[MOHAJIBHBIMU  MPOPECCHOHATHFHO-00IECTBEHHBIMA ~ OpPTraHU3alUsIMU,
BXOSLIIMMU B MEXIYHAPOIHBIE CTPYKTYPBI, C LIEJIbIO IIPU3HAHUS KaY€CTBA U YPOBHS MIOATOTOBKU
BBIIIYCKHUKOB, OCBOMBIIMX I@porpaMmy 0OakajlaBpuara, OTBEUAIOIIUMHU  TpeOOBaHUSIM
npodeCCHOHANBHBIX ~ CTaHJApTOB,  TPEOOBaHUSM  pBIHKA  Tpyla K  CHEIHATUCTaM
COOTBETCTBYIOLIETO MPOQPHIIS.

11. OcoGenHOCTH oOpraHu3anud 00pa30BaTeJIbLHOIO Ipolecca N0 JAUCHUIIHHE
(MonyJ110) AJ151 HHBAJIN/I0B M JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

Peanu3anuus JQUCUMIUIMHBL AJS JIUI C OTPAaHMYEHHBIMH  BO3MOXHOCTSIMM  3/10pOBbS
OCYILECTBIICTCS C YYETOM OCOOCHHOCTEH NCHXO(pU3NYECKOTO PA3BUTHSA, HHIUBUAYAJTbHBIX
BO3MO)KHOCTEH U COCTOSIHMSI 3J0POBbsl TAKUX O0YYarOIIUXCS.

JUia apjanTanuy  [porpaMMbl  OCBOCHMSI JUCLMIUIMHBI HMCHOJIB3YIOTCS CIENYIOIINE
METOJIBI:

- JUISL T C HAPYIICHUSIMH CIyXa MCIOJB3YIOTCS METOABl BU3yalH3aluyd WHGOPMALIUU
(mpe3eHTaLMU, UCIOJB30BaHME KOMIIbIOTEpa Ul Iepeljayd  TEeKCTOBOM  MH(pOpMaLuu
MHTEPAaKTUBHAS JOCKA, y4acTUE CypJoJIora 1 Jip);

- JUISL UL C HapyLIEHUs MM 3PEHUS HCIIOJb3YIOTCS TaKue METO[bl, KaK yBEJINYEHUE
TEKCTa, KapTUHOK (B mporpammax WIiNdowos), mnporpaMMbI-CHHTE3aTOpPbl PEUd, B TOM YHCIE B
OBC 3Byko3anuchIBalOLIMe YCTpOWCTBA (IMKTO(OHBI), KOMIIBIOTEPHI C COOTBETCTBYIOIIUM
IPOrpaMMHBIM ~ anmnapaTHbIM o0ecriedeHneM U TMOPTAaTUBHBIE KOMIBIOTEPU3UPOBAHHEIC
YCTPOMCTBA.

Jisi ManoMOOWJIBHBIX TPYNI — HACeJNEeHUsT HMeEEeTCS HEeoOXOIMMOe MaTepHallbHO-
TEeXHUYECKHe obecrieueHue (IaHaychl, 00OpPYJOBaHHbIE CAHUTAPHBIE KOMHAThl, KHOIIKM BbI30Ba
nepcoHaia, 000pyIOBaHHBIE ayIUTOPUH JUIA JICKIMOHHBIX U MPAKTHUYECKUX 3aHSATHI) BO3ZMOXKHO
PUMEHEHHUE aCCUCTUBHBIX TEXHOJIOIMH U CPEJICTB.

®dopma npoBeIeHUs TEKYIIET0 KOHTPOJIS U IPOMEXYTOUHON aTTeCTalluM ISl MHBAJINUJIOB
U JIML ~ C OrPaHWYEHHBIMM BO3MOXKHOCTSMM 3J0pPOBbSl YCTAaHABIMBACTCSI  C Y4YETOM
MHAUBUAYAJIbHBIX MICUXU(PU3NYECKUX 0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO
Ha KoMIbloTepe B (opMe TECTHMPOBaHUS W T.OI.), NP HEOOXOOAUMOCTH  BbIIENISIETCA
JIOTIOJIHUTEIBHOE BpEMsS Ha MOATOTOBKY M NPEIOCTaBISIOTCS HEOOXOJUMBbIE TEXHUYECKHE
CpEICTBa.
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