Pa6oTa c coaep:xaHuem
00pa30BaTEJIbHOM IIPOrpaMMbl

Pa6oTa c cogepxaHrueM o6pa3oBaTeJbHOW NPOrpaMMbl
ABJIETCA HauboJiee TPYA0EMKOW 4YacTbl0 pOPMHUPOBAHHUA
komIiekTa fokyMeHTOB OIIOII. 3ta paboTa moxeT
IIPOU3BOAUTHCA TOJBKO OOJIBIIMM KOJIJIEKTUBOM
npernojaBaTeJsied 1o pyKOBOJCTBOM pa3pabOTYMKOB BCEU
OIIOIL.

CaiiT Matrix npe/iyiaraeT HeCKOJIbKO ClIOCOO0B paboThl CO
CBOHUM COJiep>KaHHWeM, IPUMEHHUMbIX KaK AJisl
WH/JIMBUAYaJbHON PabOThI C KOHKPETHBIMU iU CLIUIIJIMHAMU
Y IpaKTHKaMHU, TaK U JIJis1 00I1ero pelakTUPOBaHUS Bcel
OIIOII. B yucJsie 3THUX CITOCOOOB:

1. PegakTupoBaHue HHPOpPMALIMU HENOCPEJCTBEHHO Ha
caure.

2. O6bHOBJiIeHMEe HHpopMauu yepe3 Excel-1m1a6/10HbI
AUCLHUILIUH.

3. O61ee pelakTUPOBaHUE BCEX MAaTEPUAJIOB NPOTPaMMbl
yepes mwa6s10H OIOIL

4. KoppekTupoBKa MHGOPMALIMU HEKOTOPBIX Pa3/e/ioB
nporpaMMabl yepe3 MaTpuny ooecnedyeHus OIOII.

[lepBblil cioco6 6yAeT y100€eH /11 OIeEpaTUBHOTO BHECEHUS
HEeOO0JIbIINX U3MEHEHUN pa3paboTYMKaM BCel
06pa3oBaTeJIbHOW MPOrpaMMbl, a TaKKe MpernogaBaTessM,
MMELUM COOTBETCTBYIOLIME MPaBa.

BTopo¥u crioco6 - [iJi1 MaccoBOTO 3al0JTHEHUSA YU 0OHOBJIEHHUA
MaTepuasI0B NPOrpaMMbl 60JIbIIUM KOJIJIEKTUBOM
pa3pabOTYMKOB — MpenoAaBaTe/IsIMA YHUBEPCUTETA,



OTBEYaIOL[UMHU 32 COoJlep>KaHHe U IOKYMEHTAIHI0
peasii3yeMbIX AUCLUUILJINH U IPAKTUK.

TpeTuii 1 4yeTBEPTHIN COCOOBI — JIJIs1 pa3pabOTYMKa BCEU
06pa3oBaTeJIbHOU MPOrpaMMbl B MOMEHT 001[el TPOBEPKHU
MaTepHaJioB U ObICTPOro 3aM0JIHEHHS HeJOCTAOLUX
pas3/esnos.

B faHHOM paszeJsie 1oco6uMd n0ocaeL0BaTe/IbHO ONIMCAaHbI BCe
3TU cnoco6nl. 0coboe BHUMaHUe yaenseTca Excel-ma6sionam
JUCLHUILIMH, TaK KaK 3TOT CIIOCO0 KacaeTcs MHUPOKOro Kpyra
pa3paboOTYMKOB — BCeX NpelnojaBaTesen, BeAyIux
JUCLMIJIMHBI U TPAaKTUKU 0 peanusyemou OIIOIL ITpu
onvcaHuu 3anosHeHus Excel-11a6s10H0B 3aTparuBarTcs He
TOJIBKO TEXHUYEeCKHe BOIIPOCHI, HO U MeTOAUYeCKHUe,
CBSI3aHHBbIE C pa3bsCHeHUEM 0QOpPMJIEHUS JOKYMEHTAL U
110 o6pa3oBaTeJIbHBIM IIporpaMmamM, peaausyeMbiM o @PIroc
BO.
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Excel-1m1a6/10HbI AWCIMIJIMH UCNIOJIB3YIOTCS B Ka4eCTBe
OCHOBHOT'O Cpe/ICTBA KOJIJIEKTUBHOM PaboThl C coZieprKaHUEM
06pa3oBaTe/IbHbIX IPpOrpaMM. Bel MoxKkeTe cKauuMBaTh TaKHe
111a6JI0HBI, 3aM0JHATh, PeJJaKTUPOBATh, 3arpyKaTh
M3MeHEHHbIE 1abJIOHbI 00PAaTHO AJIS1 TOTO, YTOObI COOOIIUTH
caiTy Matrix HOBy0 HH}OpPMaLHUIO.

Excel-ma6/10H - 3T0 06bI4YHBbIN (paiJ, KOTOPbIA MOXKHO
OTHPaBUThH M0 MOYTE, COXPAHUTH HA KOMIIbIoTepe uiu flash-
Aucke. Jlyist pelakTUPOBaHUSA TaKoro ¢aitjia He TpebyeTcs
NOCTOSIHHOTO noJk/atoueHust K UHTepHeTy. [IpenoaaBaTeny,
KOTOPBIM Bbl OTChLJIAETE 11a0JIOH, HE 006513aTEJIbHO J0JIKHbI
MMeTb YYETHYIO 3allMCh Ha CauTe.

Texnosnorusa Excel-11a6/10HOB noZijpasyMeBaeT, YTO
00paTHYIO 3arpy3Ky Ha CalT NPOU3BOLUT
IpeuMYyLeCTBEHHO OTBETCTBEHHbIN peJaKTop
06pa3oBaTeJIbHOU MPOrPaMMbl, KOTOPbIN 3arpyKaeT
11a0JIOHBI, OJIyYeHHBIE OT Ipeno/aBaTesen, IpoBepss
KOPPEKTHOCThb U aZleKBAaTHOCTb HOBOM UHPOPMALIUH.

st paGoTHI € LIAGJIOHAMU MOKHO UCII0JIb30BaTh JIOObIE
Bepcuu MS Office. [lonyckaeTcs Takke npuMeHeHue u Open
Office, ofHAKO 3TO He ABJAETCH »KeJlaTeJbHbIM, TaK KaK B
HEKOTOPBIX C/Iy4YasgX IPUBOJAUT K HAPYyLIEHUIO BHYTPEHHEHN
CTPYKTYpPbI U Ipo6JiEMaM NMOCAeAYIOLIeN 3arpy3KH 1abJioHa
Ha calT. Ucnosib3yiiTe nocieanue Bepcuu Open Office,
YTOObI MUHMMU3MUPOBATh 3TU CUTYALUU.
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[InaH paboThl (KpaTKo):

1. CkavaiiTe TpebyeMble 11a06JJIOHbI AUCLUIJINH.

2. OTpepakTupyiTe HHPOpPMaIlMIO, 3alI0OJIHUTE MYCThle
pa3jieibl.

3. 3arpysuTe 1abJIOHbl 00PAaTHO HA CAMT.

[locsie BBINOJIHEHUS 3TUX AEUCTBUNA IOCMOTPUTE
CTAaTHUCTUKY NPOTPaMMbl, OTKPOUTE pa3zesibl, IJie ObLIU
npousBeieHbl U3MeHeHHUA. JlOCTUTJIM JIK Bbl 0°KUJAEMOTO
pe3ysbTaTa? He BO3HUKI/IN JIM KaKUe-JIMO0 NPOOJIeMBI,
CBsI3aHHbIe ¢ pOpPMaJIbHOU MPOBEPKOX 0Opa30BaTENbHOMN
porpamMmmai?

CkayuBaHUe 111a0JIOHOB C cauTa

Excel-1ma6/10HbI JUMCIMIIJIMH BCErJla MOXKHO CKa4yaTb CO
CTpaHULbl «IUCHUIIMHBI» 06pa30BaTe/JbHON NPOTrPaMMbl.
/laHHbI€e 111abJI0HbI He XPaHATCA Ha calTe, a QOPMUPYIOTCS
KaXK/JIbIM pa3, Kor/la Bbl UX 3anpalluBaeTe. TaKoW MOAXO0/
N03BOJISIET MOJIy4YaTh Yepe3 1abJIOHbI BCEr/ia CaMylo
aKTyaJibHy10 UHopMaluto. JlocTyn JJisi CKaYuBaHUS
111a06JIOHOB UMEIOT BCE M0JIb30BaTEJH, 00JIaZalole
IpaBaMM Ha IPOCMOTP MaTepUaJIOB IPOrPaMMbl.

CyuiecTByeT Ba pexuMa CKauMBaHUSA 1a0JIOHOB:

1. UnauBUAya/IbHOE CKAaYWBaHUE.
2. CkayvMBaHMe BCeX 111a0JIOHOB B apXUBe.
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B nmepBoM ciiy4yae Bbl MOXeTe ObICTPO NOJYUYUTh 11a6JI0H
KOHKpPEeTHOM JUCLHUIIJIMHBI U1K IPAaKTUKU. Bo BTOpOoM -
apxuB BCeX 1abJIOHOB /iJIs1 pe3epBHOT0 COXpaHeHHUS WU
pacChblIKY KOJIJIEKTUBY NIpenoJiaBaTesei.

Tak kak npu ckayMBaHUM calT Matrix kakJblil pa3 BHOBb
co3/1aéT 111a6JI0H, apXMBHOE CKAUMBaHHE MOXKET 3aHUMATh
IPO/I0/PKUTENIbHOE BpeMsi — apXUB BCex 11a6J0HOB
dopMHUpyeTCs HECKOJIbKO MUHYT.

3ameuaHue. Obpamume 8HUMAHUE, YMO NPU CKAYUBAHUU
apxusa Ha3eaHus ¢atinoe wab,10H08 6ydym 8bl2/1510emb
Hecko/bKo uHave. HazeaHnus ¢aiizios 8 apxuee Ha4UHaOmMcsl ¢
HoMepa Kagedpwvl u codepicam, ecau makas UHpopmayus
ecmby, pamuauu paspabomuukos. /JaHHbslll nodxod no3eossem
6blIcMmpo 8blde/ UMb 8 NankKe Wab/10H08 HYHCHbIE 2pyNNnbl
¢atinos, komopwvle mpebyemcss omnpasums paboyum 2pynnam
Ha kagedpax uau KOHKpemHbsblM npenodasamesisiM.

Jlpyrasi BO3MO>KHOCTb Bbl60Opa CBsI3aHa C Cyl[eCTBOBaHUEM
JIByX BUZI0B 11a0JIOHOB:

1. I[lpocTbie m1abJIOHBI.
2. IIa6s10HbI «kKOMIIETEHI[UH IJIIOCY.

/IBa BUa 1aGJIOHOB COOTBETCTBYIOT [IBYM CTPATETUIM
3aKpellyieHUsl KOMIIeTEHIIMH 3a pa3/ieslaMy AUCIUIIMH U
OlLleHOYHBIMU cpecTBaMU. [lepBas cTpaTerus — 3To
YKa3blBaTh HYyKHbl€ KOMIIETEHIIUU B MYCThIX SYEHKax
TabsuLbl. Bropas - yaansaTe JIUIIHKME KOMIIETEHUU B
ss4YerKax, IJle YyKa3aHbl BCe BO3MOXXHbIe /11 JaHHOU
JIMCLIATIJIMHbBI UJIM IPAKTUKU 3HAYEHUS.

3ameuaHue. Hcnoawb3ylime waba0Hbl «kKOMNEMeHYuuU NAOCY 8
MOMEHM Nep8UYHO20 3aNO0JAHEHUS Wa6/10H08 JUCYUNAUH.
Bnocaedcmesuu, kozda 8bl 6ydeme ckayugambs wWab/A0HbI AUWD
0/151 KOppeKmuposKu umeroujeticss uHgopmayuu, ydobHee
Nn0/1b308aMbCs NPOCMbIMU WAOAOHAMU.
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©

PekoMeHalyy 10 peJaKTUPOBAHUIO
I1a0JIOHOB

Excel-11a6/10H JUCHMIZIMHBI UMeeT TaOJIMYHYI0 CTPYKTYPY,
re B A4elKax yKa3blBaeTcs Ta UJIU UHasA HHPopManus (puc.
10). O611ee npaBuJIo paboThl C 111a6JOHOM — peIaKTUPOBATh
MOXXHO TOJIBKO KeJIThle, OpaHXXeBble U IoyoOble AUernKH.

3eJiéHbIe U 6eJible — 3alUIIEeHbl OT U3SMEHEHUH U
peJaKTUPOBAHUIO He TMO/IJIexar.

BEEEHREEE RS RGL

ey

Puc. 10. BHemrnui Bug Excel-ma6JioHa AU CIUIIJIMHBI

[Ipu peakTUPOBAHUU AYeEK Bbl MOXKeTe BPYUYHYIO [IPABUTh
TEKCT HelloCpeJ,CTBEHHO B TabJIM1e, 1100 KOMMPOBATH €T0
M3 ]pyTMX UCTOYHUKOB, HAapuMep, AOKyMeHTOB Microsoft
Word. [Ipu konrvpoBaHUHU Jyullle BCEF'O KOMUPOBATh TOJbKO
TeKCT. [lJ1g 3TOro Halo UCNO0JIb30BaTh ClleUaIbHYI0
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BCTaBKY, JIMO0 KOMUPOBATb TEKCT B CTPOKY PpOpMYJI
Microsoft Excel (puc. 11).

Cdopm a 06pasoBaHma 8 06nacTu
MCNONb30BaHNA MHPOPMALMOHHBIX TEXHONOMMit 8 MaTeMaTKe, NPoBEAEHMA
CUMBOABHBIX BBISMCAEHMIA NPH NOMOULY CYICTEM KOMNBIOTEPHO aAreBpsl AR

PeLeHNA NeAarornueckux, Hay KNX ¥ MeT
NpOGeCcHOHaNbHOM AGATENBHOCTH.

7 Bbliaenutb
3aecb

Cv Ha O npo6nemt [BHOM pexume 8 CKA Maple. OcHOBbI NPOrpaMmMmUpoBaHi
_ CMMBO/IbHBIX BbIYMCAEHMIA. OCHOBHbI uny aBneHuA cpepe Maple.
e i Ha Cpal
12 aHa/IM3 PA3/MLHBIX CHCTEM KOMNBIOTEPHOM anrebpbl.
cnocobbl
13 “ " Ha | Ao cucTembl i Maple
7o 1 ke naKeTbl ANA fnb3osaTs cuctemy Maple 4nA peweHnA MaTemMaTHIeckx 3aaas
PeweHuA NocTaBNeHHbIX Ne, X 33834
L Avcumnuna | i

Mpaska B [

Puc. 11. KonupoBaHue yepes cTpoKy Gpopmy.
Microsoft Excel

3ameuaHue. Ecau 8bl 6cmaguiu mekcm ¢
¢dopmamuposaHueMm u 3mo 3a610KUp08AI0 AYelKY, mo
omMmeHume 3mo usmeHeHue, Haxcas 8 Microsoft Excel kHonKy
«OmmeHumb». B cayuae, koeda amo 6b110 cdesaHo paHee U
omMeHe yce He nodjexcum, 3azpy3ume wab,/10H HA catim
Matrix u eviepy3ume cHosa. Tekcm sueliku, HeCMOMPS HA
npob6.embvl hopmamuposaHusi, 6ydem HOPMA/AbHO 80OCNPUHSM,
a siyetika 8 CKAYaHHOM wabsioHe 6ydem docmynHa 044
pedakmuposaHus U 0gpopmseHa 6e3 npobsiem.
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O CTpyKTypa 11a6JI0HOB

[[Ia6JioH AMCHMIJIMHBI pa36UT Ha [jBa pa3/eJia:

1. OcHOBHBIE CBeJlIEHUS.
2. JlonoJIHATE/IbHbIE CBE/IEHHSI.

Pasgen «OCHOBHBbIE CBEAEHUS» COJIEPKUT UHPOPMAIIHIO,
He00X0AMMYI0 A1 QOPMUPOBAHUS JOKYMEHTAUU Ha
TpeTbheM YpPOBHe 0CBOeHUsI Matrix (aHHOTaAllMU AU CLUIIJINH U
NpaKTHUK, MacnopTa GOoH/I0B OLleHOYHBIX CPEJCTB, MacrnopTa
Y IporpamMMbl GOpMUPOBAHUS KOMITETEHIUH).

[IporpaMmbl JUCLIMIIJIMH U IPAKTHUK, €CJIU 3aII0JIHEH JIMIIb
pa3zaes «OCHOBHBIE CBEJEeHUA», TAKXKE ABJIAIOTCA B
3HAYMTEJIbHOU CTEeNEeHH 3aBepUIEéHHBIMU. [lyCTbIMU B HUX
OyAyT TOJILKO pa3/ie/ibl OCHOBHOU U JONOJIHUTENbHOU
JIUTEepaTypbl, UHGOPMAIMOHHOTO 0becreyeHus JUCIUIJINH
Y MIPAKTHK, a TAKXKe MaTepraJIbHO-TEXHUYECKOHN Oa3bl.
OnucaHue 3TOM MHPOPMAIUMU KaK pa3 U IPOXU3BOAUTCS
yepes pasjeJ mabdoHa «J0NOJTHUTE/IbHbIE CBEAEeHUs».

3ameuaHue. [Ipoepammbsl ducyunauH makdce codeprcam
paszdesnbl MeMOJUYECKUX YKA3AHUL 06YYAOWUMCS, d MAKHCE
pekomeHdayull no npogederuto CPC. Imu pa3desanwl Ha calime
Matrix sseasromcesi agmo3anoaHsemovimu u 8 Excel-wabaone He
npedcmassieHsl. B cayuae Heob6xodumocmu,
CKOppekmuposams agmomamuyecku clhopmMupo8aHHble
VKA3aHUS1 MOJCHO HenocpedcmeeHHO Ha calime Matrix 8
paszdeaax «Memoduueckue ykazaHusa» u «Op2aHuzayus
CPC».

WUtak, Excel-m1a6J10H JUCHUIIIMHBI 103BOJISIET ONUCATh U
3arpy3uTb Ha cauT Matrix Heo6x04UMy10 HH(OPMALMIO 110
JUCLUIIMHE UM IpakTuKe. Huke npefcTaBieHo onvMcaHue
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3JIEMEHTOB 11a6JI0HA C MOSICHEHUSIMU 110 HA3HAYEHUIO U
0COOEHHOCTSIM peIaKTUPOBaHUA UHPOpPMAIHH.

CTPOKM «KypC», KKOMNETEeHIMN», «JIK, J0, Ip, Cp»

ITO CTPOKHU 3€eJIEHBIX STYEEK, KOTOPbIE HE MOJJIeXKAT
pefakTUpoBaHUI0. MHPOopMaLusa 3anoiHAeTCA Ha OCHOBE
VMHbIX 3arpy’KaeMbIX Ha CAUT MaTepHaJioB (y4eOHbIH IJ1aH,
MaTpHUIla KOMIETEHIIUM) U CAYKUT NMOACKA3KOU
pa3paboTYUKy coZlepKaHus JUCLUIIKH (puc. 12).

2 OcHoBHble cBeaeHUA

WHdOpMaLMOHHBIE TEXHOIOTUK B MaTeMaThKe

iumm  MK-3, NK-6

0, 20, 20, 104

Puc. 12. CTpoKH «KypC», KKOMIETEHLIUN», «JIK, JIO, TP, Cp»

CTpoKa «Kypc» — Ha3BaHHE AUCLHUIIJIMHBI UK NPAKTUKU B
TOYHOM COOTBETCTBHM C y4eOHbIM IJIaHOM. UMeHHO 110 3TOM
CTPOKe 11abJI0HbI UAEHTUPULIUPYIOTCSA cakToM Matrix npu
MX 00paTHOM 3arpy3Ke Ha CauT.

CTpoKa «KOMIIETEHLIUU» — [lepedyeHb KOMIETEHIUH,
3aKpemJIEHHOW 3a JUCLUIIJINHOU B COOTBETCTBUU C
MHpopMalMeld MaTpUlbl KOMIIETEHIUH.

CTpoka «IK, JI6, Ip, CP» — TPYZ0EMKOCTb AU CLUIIJIMHbI
COTJIACHO y4eOHOMY IJIaHy - Yachl, 3allJIaHUPOBAHHbIE Ha
JIEKIMH, JJabopaTOpPHble pabOThI, IPaKTUUYECKHUE 3aHATHUS,
CaMOCTOSITEJIbHY0 paboTy.

3ameuaHue. B HekomopblX c/y4asix mpedyemcs u3MeHUMb
HaseaHue ducyun/auHbl UAU NPAKMuKuU — Hanpumep, ko20a
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npou3ow1a KOppekmuposKka Ha38AaHUS 8 yUebHOM NJjaHe, U,
Kozda Hado 3azpy3umb uHgopmayuto 8 dpyayto OIIOII no
podcmeeHHoU ducyunjauHe, 0OMAUYAOWELCS HA38aAHUEM, HO
cosnadarowetl no codepxcanuro. B amom cayuae das
pedakmuposaHus 8bl Moxceme CHSIMb 3awumy Jaucma.
Ilapoawb 05 cHamus 3aujumsl — matrix. [loav3ytimecs amotl
803MOXHCHOCMBK) € OCMOPOHCHOCMBK), MAK KAK CHAMUe
3auWumul MOJCEem npugecmu K paspyuleHulo 8HympeHHeu
CMpyKmypbl wab.10Ha npu nocAedyroujux HEKOPPEKMHbIX
npaskax.

CTpoka «ueyb»

JTa CTpOKa COZIEPKUT ONMMUCAHUE L[EJIU OCBOEHUS
AucuunianHbl (puc. 13). OnucaHue e peKoMeHyeTcs
HAuYMHATh C 60JIbLIOK OYKBBI, @ B KOHIE CTABUTh TOYKY.

CpopmmpoBaTb cUCTEMY KOMNETEHUMUIA MarucTpa obpasosaHua B o6aacTm
MCNONb30BaHUA MHPOPMALMOHHDIX TEXHONOTMIA B MaTEMaTHKe, NPOBEASHUA
CMMBO/IbHBIX BbIYMCNEHUI npv nomMowm cucrem KOMFIblOTEpHOﬁ anreﬁpbl ana
peLeH1A NeaarorMyeckx U HayuHo-MCCNef0BaTENbCKUX 33434
Npo¢eccMoHanbHOM 4eATENbHOCTU.

Puc. 13. Ctpoka «Llenb»

Ecsiv BbI 3arpy»asiu AJisi 06paboTKu cautoM Matrix
MMelLUecs IPOrpaMMbl Y4EOHbBIX JUCHUIIJIMH M0 1a0JIOHY
2011 roga, TO CTpOKa «Ieb» C 600N BEPOSTHOCTBIO
yKe 0yJieT 3aloJIHEHa.

CTPOKM «pa3sjes», <KKOMIEeTEeHIMU», «JIK, JIG, Ip, Cp»,
«cojepKaHue»

ITH CTPOKH COZiEpKaT 06llee ONMMCAHNE PA3/esOB
JUCUMILIMHBI (puc. 14). Excel-111a6/10H no3BoJisieT onucaThb
7o 10 pa3genos. [y X BU3yaibHOTO Pa3/inyeHuUst
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HCI0JIb3YEeTCS BETOBAask MapKUPOBKA — OMUCAHUE COCEJHUX
pas3/iesi0B 0pOPMJIEHO OPAHXKEBBIM U TOJYOBIM 1IBETOM.

9 pasgers Pa6orta c CKA Maple
10 HOMOCTEHIUVN MK-3, NK-6
11 K, n6, np, cp 0,7,7,35

CHUMBO/bHbIE BbIYMCACHUA Ha KOMMbIOTEPE. OCHOBHbIE NPO6AEMbI OpraHnu3auuu PaboTa B UHTEPAKTUBHOM PEXY
CUMBO/IbHBIX BbIYMCAEHMIA. OCHOBHbIE GOPMbI U NPEACTaBACHUA cpege Maple.
anrebp: 06BEKTOB U BbIp ¥ Ha KoMnbioTEpe. CPaBHUTENbHDIA

12 aHaNM3 Pa3NnUHBIX CUCTEM KOMMbIOTEPHOM anrebpbl.

Puc. 14. CTpoku «pasjes», <KKOMIEeTEeHLIUU»,
«JIK, JIO, TIP, Cp», «COepKaHHUE»

3ameuarue. [Ipu naaHuposaHuu pa3denos pekomeHdyemcs
npudepicusamuscsl npagu.aa, Ymo 0151 00HOU 3a4€émHoU
eduHuybl ducyunauHsl coomeemcmayem 1-2 pa3deaa.
Bovinosnenue makozo npasusa no3gosum eam 8
60/1bWUHCMEBe CAy4aes NoAy4Ums pa3yMHoOe KOAU4ecmao
«3HAMBbY, KYMEMby, «8/1a0emb», d MaKxice Coa1aHCUPOBAMb
obwjue cnUCKU 3mux 3/1eMeHmMo8 8 pas3AuYHbIX 0OKYMeHmMax.

CTtpoka «paszges» — Ha3BaHUe pas/ieia, pe/icTaBJeHHoe
HeOOJIbIIMM KOJIMYEeCTBOM CJI0B. Ha3zBaHue paszesa
peKOMeHAYeTCs HAYMHATD C O60JIbIION OYKBbBI, a B KOHIIE
Ha3BaHUS — TOYKY He CTAaBUTb.

CTpoka «KoMIeTeHIuU». B 1aHHOU cTpoKe TpebyeTcs
yKa3aTb KOMIIETEHLIUHU, CBSI3aHHbIE C pa3/esioM. ITO JOKHbI
OBbITh KOMIIETEHI|UH, 3aKPETJIEHHbIE 3a JUCLUIIJINHON U
HauboJiee TOYHO OTHOCAIIMECS K KOHKPETHOMY pasjeny.

BasicHoe 3ameuaHue. PacnpedeseHue komnemeHyutl
ducyunauHsl 3a UMEWUMUCS pa3deaamu — 3mo 8aXCHbIU Waz
¢opmuposarus dokymeumayuu eceti OIIOII. Ha ocHose
UMEHHO 3M020 3akKpenseHusl hopmupyemcst nachopm
KomhemeHyull, a makyce ohopMAIOMCS hokazamenu
OYeHUBAHUS KoMnemeHyull 8 )oHOe 0YeHOUYHbIX CPedCcms.
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Ymobbl nosyvums kayecmeaeHHble OKYMeHMbl, mpebyemcsi
MUHUMU3UPOBAMb pacnpedeseHue KomMnemeHyut 3a
umerowjumucs pazdeaamu. [Ipu smom cymmapHo no ecem
pazoenam 00Ax4CHbI 6bIMb YNOMAHYMbl 8C€ KOMNEMeEHYUU,
3aKpenJiéHHble 8 Ye/a0M no ducyunjauHe.

Takum obpa3zom, 3akpensisi KomnemeHyuu 3a pasdeaamu
ducyunaunbsl, 015 Kaxcdozo pasdesna ykaicume MUHUMA/AbHO
B803MOMNCHbIL HA6OP KOMNemeHYUll, Xapakmepusyrujux
paszden. [locae makozo 3aKkpenseHust npogepbme — 8ce Au
KomnemeHyuu npo3gyuaau? Ecau kakasi-mo komhemeHyusi
ducyunauHsl 3abbima, dob6asbme e€ K 00HOMY U3 pa3desos,
60.1e€ MO4YHO COOMBEMCMBYHUEMY N0 COOEPHCAHUIO.

3ameuaHue 2. Ecau 045 pa3deso8 ducyunauHbsl
KomMnemeHyuu ewje He yKa3aHbl, Mo, 603MONHCHO, 8AM Jy4YlUe
UCno/1b308amb WAbG/A0H «kKOMNemeHyuu narcy. B amom
c/y4yae 8 nycmbulix si4elikax 6ydym cmosime 8ce 803MOJNMCHbIE
KomnemeHyuu JucyunauMsl, 6am Hado 6ydem moibko
ydanums AUUHUE.

CTpoka «IiK, J16, np, cp». Kak u B ciydae co Bcen
JAUCLUIIJIMHOW, JAHHAsA CTPOKA OMUCHIBAET KOJIMYECTBO
4acoB, OTHECEHHBIX I Pa3JIMYHOTO BU/IA 3aHATUU Ha
pa3jeJ.

Jdta uHPoOpMaLKs SABJSIETCS aBTO3aN0JIHAEMOU Ha cailTe
Matrix - B ciiy4dae, KOrja 4acbl He yKa3aHbl, CAUT NIbITAETCA
OIlpeJieJIMTh UX CaM, PAaBHOMEPHO paclipesiesvB 110 BCeEM
MMeLUMCS pa3jesaM C yY4ETOM 001 el TPYA0EMKOCTH
JAUCLAIIJIVHBI.

HpI/I 3TOM YKa3dHHbI€ 3HAY€HHA Bbl MOKE€TE TPAKTOBATb
ABYMHA crnoco6aMu:

1. 3To 4ackl, KOTOpPbIE Bbl OTBOJAUTE MO BUJAM 3aHATUU HA
KOHKPETHBIU pa3fe.

72
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2. 3JTO NPOMNOPLUHU, KOTOPbIE MO3BOJIAT cCauTy Matrix
NepecyuTaTh Yacbl B COOTBETCTBHUH C 001 el
TPYA0EMKOCTBIO JUCLUIIJIMHBI.

B sito60M ciiyyae, ec/iv Bbl yKa3blBaeTe KaKKWe-TO 3HaYeHHs,
TO Matrix Bcerga npoBOoJUT NMPOBEPKY, COBNAAAIOT JIM BallU
3HAaYEeHUs M0 CyMMe 001 eX TPYJO0EMKOCTHU AUCLUIIJIMHbBI U B
c/lydae BbISIBJIEHHS IP006JIeM TepeCUUThIBAET TPYLOEMKOCTh
pas3/esioB, NOHMMAad Balllu JaHHble KaK IPOMOPIHH.

TakuM 06pa3oM, Npu NEpBOM 3aMOJTHEHUHU ABGJIOHA, YaChI
[0 pa3zesiaM MOXKHO He YKa3bIBaThb — cauT Matrix onpezenur
UX CaM, IpeAIoaras, YTo pa3zesabl paBHbI 10
TPYLAOEMKOCTH.

Ecsiv yka3aHbl TOUHbIEe 3Ha4Y€eHUs, TO OHU U Oy YT
MCII0JIb30BaThCA B TAOIMLAX, XapaKTePU3YIOIIUX
TPYAOEMKOCTb pas3/ieJioB.

Ecsiv 3HaueHUs1 HE COOTBETCTBYIOT 00LIEN TPYJ0EMKOCTH
JUCIUTIJIMHBI, TO OHU POINOPIIMOHANBHO MTePeCYUThIBAIOTCS
JIJIs1 onipesieJieHUsI TPYA0EMKOCTH IO paszesiaM.

3ameuaHnue. MexaHu3m nponopyuli no3go.151em docmamo4Ho
J/1€2K0O NepeHocums ducyun/auHsl 8 dpyaue 06pa3osamesibHble
npozpammol, 20e no y4e6HOMY NAAHY KOJUYEeCma0 Yacos He
cosnadaem ¢ UCXOOHbIM (04HbIE U 3A0YHbIE NPO2PAMMb
00H020 npoduisi, ducyunauHsl, peaausyembsle 8 NPO2PAMMAX
00HONpoduIbHO20 U d8yxnpoduibHO20 bakaiaspuama u op.).

CTpoka «coaepxkaHue». Coep>KUT KpaTKoe ONMCaHue
cozepxaHus paszena. OpopmisieTcs B BUJe OAHOTO ab3alia,
COCTOSIIIETO M3 HECKOJIBKUX NpeAJoKeHUU. CTHU/Ib ONUCAHUS
COJZlEp>XKaHHUsSA COOTBETCTBYET NPaBUJIaM MPEKHUX
ctrangaptoB ['OC BIIO, korpa coaepkaHve AUCHUIIUHBI
PacCKpbIBAJIOCh YEpPE3 ONKMCAHUE JUIAKTUYECKUX eUHULI.

3ameuaHue. Eciu 8bl ucno16308a1uU 803MOHCHOCMb
0bpabomku npoepamm ducyunjauH no wabsaoHy 2011 2oda, mo
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¢ 601bWOll BEPOSIMHOCMbBIO HA38AHUE U CO0EPHCAHUE
pa3desos 6ydem cpady npedcmassieHo 8 wabsoHe. Caiim
Matrix makace npedso0xcum eapuaHm pacnpedeeHus Yacos
no pasdesam, Komopbwle 8 Wab/a0He MOXCHO 6ydem npu
Heo06x00umMocmu CKoppeKkmuposams.

CTpPOKM «3HATh», KYMETb», «BJIaLETb»

CTpOKH «3HATb», KYMETb», «BJIaJIETh» 3aMOJHSIITCS 10
pasjesaM JUCHUIIMHBI U COAEpkKaT ONMCaHue
IJIaHUpyeMBbIX pe3ybTaToB (puc. 15). Kak u 3akpensienue
KOMIIETEHLIMU 3a pa3zeslaMy, OllMCaHUue JaHHbIX CTPOK
SBJIAETCSA OJHUM U3 HauboJiee BOXKHBIX 3TAllOB COCTABJIEHUA
JOKYMEHTALMH, TAaK KaK OHY MHOTOKPATHO U B Pa3HbIX
BapHaLMAaX UCIOJIb3YIOTCA BO Beex JokyMmeHTax OIIOII.

“ COCTaB M Ha3HaYeHMEe CUCTEM KOMNbIOTEPHOM anrebpbl NPVHLUMUNBI UCNONb30BAHMA, Xaf
13 ' BbIUMCNCHMM, KOMaHADbI CUCTEM
i aHaNU3MpoBaTb U BbIGUPATb KOHKPETHDIE CUCTEMbI KOMNbIOTEPHOM anre6Gpbl ANA  UCNONb30BATL CUCTEMY KOMMbI

14 g peleHua NoCTaBAeHHbIX NeAarorMyeckux U UCCNeA0BaTe/IbCKMX 3a4a4 NOCTaBNeHHbIX 3a4a4
ONbITOM MCMONb30BAHWA CUCTEN

15
16
17
18

Puc. 15. CTpoKH «3HATb», <YMeTb», «BJAAETh»

[IpennosiaraeTcs, YTO B O0JILLIUHCTBE CJAy4YaeB AJis KaXKA0T0
pa3jesia 6yZeT yKa3aHa JIMlb OiHAa MO3UIMA «3HATbY,
«YMETb» U «BJIAJIETb» (B OTAEJbHbIX C/Iy4asix — ABe, JJisl 4ero
npeAyCMOTPEHBI JONMOJHUTEbHbIE T4erKH). [Ipu aTOM
pa3jies He 06513aH colepKaTh MO3UIUU BCEX TPEX TUIIOB —
NpUAep>KUBaTbCS MOKHO JIMIIb MPAaBUJIa, YTO BCe TPU
3JIeMeHTa A0J/KHbI YIIOMUHAThCS B 1[€JI0M 10 IUCLUIIJIMHE.

3ameuaHue. «3HaAMby», <yMemb» U «81A0emb» PA3HbIX
paszdesn08 do/1HCHbI 06513ameabHO omauvuamaswcs. Ecau amo
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npasuJio He 8bIN0JIHAEeMCcs, Mo 8 hopmupyemovix JOKYyMeHMax
npu onUCaHuu o6wWux CNUCKO8 «3HAMby, KYMEMb» U
«8/1a0emb» 6ydym ecmpevamuCsi N08MOPSWUECs CMPOKU.

OrpaHuyeHue, UYTO OAWH pasjes A0/HKEeH NPEUMYILeCTBEHHO
coiep>KaThb JIMILIb OHY GOPMYJIMPOBKY «3HATb», KYMeTb» U
«BJIQZIETb», CBI3aHO CO CTPEMJIEHUEM MUHUMHU3ALUU
ONMCaHUSA JUCHUIIMHBI, @ TaKKe NOCTPOEHUS
cOaJIaHCMPOBAHHBIX CIIUCKOB, TZie «3HATh», KYMETb» U
«BJIQZIEThb» BbIOUPAIOTCS U3 Pa3HbIX Pa3/iesioB U Pa3HbIX
JAUCLUIIJIAH. ITO NPABUJIO JIETKO BBINIOJHAETCS, €CJIU
ONMCaHHUE «3HATb», KYMeTb» U «BJIZeTh» COLEPKUT
CMBICJIOBYI0 OTCBIJIKY K HA3BaHUSAM pa3/leJIOB AUCIUIIUH.

3ameuaHue. CMbic/108a51 OMCLLIKA — 3MO CNOCO6 ONUCAHUSA
«3HAMbY», KYMEMbY U «8/1a0emby, KOMopbslll npednosazaem,
umo amu onucaHusl 6ydym ucno/1b308amso €/108a U ppaswvl U3
Ha3eaHuli pazdeao8. B amom cayuae hopmy1uposKu
no/yyaromcesl mak: «3Hams mo, 4mo 8 Ha3eaHuu pasoena,
«YMemb UCN0/16b308aMb MO, YMO 8 HA38AHUU pa3dena,
«8/1a0emb HAB8bIKOM U/U ONbIMOM MO20, YMO 8 HA38AHUU
pasdenax.

3ameuaHue 2. OnucaHus pa3de108 He 06513aHbl codepicamb
8ce mpu NO3UyuUU — «3HAMby, <yMemb» U «8/1ddemb». BnosHe
803MOJCHA cumyayusi, koeda Kakoli-mo pa3zdesa umeem
MOAbKO «3HAMb» U KYMemb», a 0py2oll — <yMembv» U
«8/1a0emb». B KaxcdoM c/iyyae 8bl Moceme
OpUeHMuUpo8aMbCS HA Xapakmep u codepixicatue pasdeAa,
Umobbl NOHAMb, KAKUE N03UYUU U3 «3HAMbY, <yMemb» U
«8/1a0emby yMeCMHO ChopMyAUpo8aMs.

3ameuaHue 3. B psde cayuaes 803HUKaom 3ampyoHeHUs 8
dopmyauposke no3uyuu «81ademboby. 30ecs
npeumywecmseHHo npedno/sa2aemcs, Ymo Hado yKa3vl8amo
«8/1a0emb HABbIKOM» UAU «8/1a0emb onbimom». Bce
ocmaJsvHble PopMyAUPOBKU, CKopee 8ce20, 6ydym He OYeHb
yoayHbimu. B 11060M cayvuae He cmoum ¢popmyauposams
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«8/1a0emb 3HAHUEM», «81a0emb YMEHUSIMU» — 3MO YMECMHO
onucams NPOCMO 8 CMPOKAX «3HAMbY U KYMeMmb».

HUTaK, npu ONMCaHUU «3HATb», KYMETb» U «BJIAaJETh»
YKaXXUTe MJIaHUPYEMbIe pPe3yJIbTaThl 00y4YeHUS.
[TocTapakTech cGOPMYIUPOBATH UX TAK, YTOOBI OHHU UMEJH
CMBICJIOBYIO OTCBLJIKY K Ha3BaHUAM pa3zeJioB. [IponycTtuTe
KaKue-TO NO3ULUHU «3HATh», KYMETb» WU «BJIAJIETh», ECJIU
OHHU I10 CYLIeCTBY CUTyallUM He OTHOCATCS K pas/ey.

OnucaHue TpebyeTcs JaBaTh OJHOU Gpa30y ¢ MaJIeHbKOU
OyKBbI. 3HaK NpeNnMHaHus B KOHLe He cTaBUTCA. Cl10Ba
«3HATb», KYMETb» U «BJIaZIeTh» B HauaJie ppa3 TpebyeTcs He
YKa3bIBaTbh.

Pa3paen «OueHoYHbIE CpeacTBa»

Pazpen «OueHo4yHbIe CpeCcTBa» COAEPNKUT ONUCAHUE
OLIEHOYHBIX CPE/ICTB, NPEyCMOTPEHHBIX MPOrPpaMMOH
JUCLHUIJIKHBI (puc. 16). JlaHHbIe cpe/icTBa ONUCBIBAKOTCS 10
cemecTpaM. /lonyckaeTca onUcaHue OLeHOYHbIX CPe/CTB I10
JOCTAaTOYHO NPOJAOJ/DKUTENbHBIM JUCLUMIIJIMHAM — 10 10
ceMecTpoB. [Ipu 3TOM B ci1y4ae, eciiv oLleHOYHbIe CpeCTBA B
pa3HbIX CEMeCTpPax MOBTOPAKTCSH, TO JOCTATOYHO OMUCATH
YX JIJIS1 OJHOTO CeMeCTpa — JIMIIb OJUH pas.

3ameuaHue. Aueliku onucaHusi OYeHOUYHbIX cpedcms 8
wabs10He AUCYUNAUHbI PACNOA0NHCEHbI PSIOOM C SUelikamu
onucaHus pa3desnos. 3mo, 00HAKo, He 03Ha4aem, 4mo
OYeHOoYHble cpedcmea Hado npedcmasums UMEHHO NO
pasdenam. Kécmkolii ces13u pasdesios u cemecmpos 8
cmpykmype ducyunjauHsl He npedycmompeHo. UckatoueHuem
s68/151emcs AUWb cumyayusi, ko2oa Kaxcdbwlll cemecmp ceoell
ducyun/iuHbl 8bl U cHUMAeme pasoes0M.
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20 Oy pes (no )

21 v 2 (3aver) 6ann Komn. 3 (ak3anv
22 | BbINoNHEHWe 3aaaHni NabopaToPHbIX 3aHATUI 40 MK-3, NK-6 BbinonHeHue 3aaaHui nabopat
23 TBO MoaroToBka AOKNaAa 20 MK-6 MoAroToeka A0KN3Aa

24 1CTE 3auer 40 TK-3, NK-6 3K3aMeH

26
27
28

Puc. 16. Pazgen «OueHO4YHbIE CpeACTBax»

CTpoka «ceMeCTp» — COZleP>KUT MOACKA3Ky AJs
pa3paboTYHKa, B KAKUX CEMECTPaX peau3yeTcs
JUCHUIIJINHA, Kakhe GOopPMbl MPOMEXYTOUYHON aTTeCTalluu
(3a4éT, 3a4€T C OLLEHKOM, 9K3aMeH) B 3TUX CEMeCTpax
peayCMOTPEHBDI.

Cﬂe,qyeT 3aIllOJIHATDB TOJILKO Te CTOJ'I6I_U:I OLEHOYHBIX
CpeacTs, AJ1d KOTOPbIX YKA3dHbI HOM€E€pa CEMECTPOB.

CTpOKM «CpeACTBO» — Ha3BaHUS OL[EHOYHBIX CPEJ/ICTB,
6aJl/1bl, @ TaKXKe 3aKpelJIEHHbIe KOMIIETEHI[UU.

3ameuaHue. Excel-uia6,10H ducyunauHbsl 015 Kaxcdozo
cemecmpa no3go.isiem yka3zams 00 cemMu OYEHO4YHbIX Cpedcma.
[Ipu makom o2paHu4eHuUu 8bl CMOJ}ceme yKazambs OYEHOYHOE
cpedcmao 0151 npomencymoyHoll ammecmayuu (3a4ém uau
dp.), npednosazarwee, 8 coomeemcmauu ¢ mpebosaHusIMu
petimuHzosoli oyeHku BI'CI1Y, oyeHKy no wikasze 8 40 6a.1108 u
wecms OYeHO4YHbIX Cpedcme meKyuje2o KOHmMpoJs, kaxcooe u3
Komopblx 8 cpedHeMm 6ydem paccuumaHo Ha 10 6aa108.

Ha3BaHMe O1LleHOYHOTr0 CpeACTBa — 3TO CJ0BO UJIHU
CJI0BOCOYETAHUE, KOTOPOE XapaKTepPHU3YeT OLleHMBAaeMbIi
BU/I JIESTEJIbHOCTH WUJIW CPEJCTBO OLIEHKH, Mpe/ilojiaraeMble
NporpaMMou JUCHUIIJIUHBI.
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IIpumepui:

3ayém

IK3ameH

KoumpoawHasi paboma

Koaaokeuym

YuebHbIll npoekm

TecmuposaHue

Pegpepam

Jlokaad

Bvicmynaenue Ha cemuHape

Bbinosnenue 3adaHuti 1a60pamopHbIx 3aHsimutl

Baibl - 3TO peTUHTOBbIE 6aJlJibl, KOTOPbIE MOTYT OBITh
BBICTABJIEHBI CTYZIEHTY Ha OCHOBE YKa3aHHOI'0 OLeHOYHOT 0
cpeAcTBa. bayibl COOTBETCTBYIOT PEUTUHTOBOM CUCTEME,
npeaycMmotpenHou B BI'CITY - o6was cymma o/mkHa
paBHATHCA 100, a HAa TPOMEXKYTOYHYIO aTTECTALHUIO JOKHO
OTHOCUTBCS poBHO 40 6asL/I0B.

KoMneTeHI MM - nepeyeHb KOMIIETEHIIUN U CLIUIIIMHBI,
IpOBepsieMbIX JAHHBIM OLIEHOYHBIM CPeCTBOM.

Kak u B ciiydae 3aKpenJieHUs] KOMIIeTeHIIMM 3a paszesiaMy,
3/1eChb TpebyeTCcss MUHUMU3UPOBATh 3aKpeljieHue
KOMIeTeHL M. /il KaXKJ0ro OlleHOYHOTO CPEJICTBA YKAXKUTE
TOJIbKO T€ KOMIIETEHI[UH, KOTOPbIe MOAXO/ST JIy4llle BCETO.
[Ipy 3TOM CyMMapHO N0 BCEM OLLEHOYHbIM CpeACTBaM
JIOJDKHBI «IIPO3BYyYaTbh» BCE KOMIIETEHI[UH, 3aKpeEIJIEHHbIE 3a
JUCIMIIJIMHOM.
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Paszaes «Pa3paboTYMKM AUCLUILIUHbBI»

B aToMm pa3gzeJie ykasbiBaoTcs GaMUJIMU, UMEHA, OTYECTBA,
y4éHasl CTeleHb, 3BaHUE U Apyrasg uHpopMayus
pPa3pabOTYMKOB AUCHUIIMHBI (pUc. 17). MoxkHO yKa3aThb [0
HTH pa3paboTUYUKOB. Ux paMuinm yKkasblBalOTCs B
JIOKyMEHTax Ha TUTYJIbHbBIX JINCTAX, @ TAKXKE UCIOJIb3YOTCSA
B UMEHax 11abJ0HOB JUCHUIIJIMH (ApXUBHOE CKaYMBaHUE),
yT0ObI pa3padboTyuk Bcer OIIOII Mmor 6bICTPO NOHATH — KOMY
Y Kakou ¢als1 npeiHa3Ha4v€eH.

30 6

L ENTRELY

31 € A Neuko Bhagumup ANexkcaHapoBumy, KaHAMAAT NeAArorMYeckmx HayK, AOUEHT kadeapbl anrebpbl, reoMeTpum 1 mal
32
33

35

Puc. 17. Pazgen «Pa3paboTYUKU AUCIUNIINHbBI»

3ameuaHue. Ecau 8bl n016b30801UCb B03MOHNHOCMbIO
obpabomku npozpamm no wabsaoHy 2011 2oda, mo
pazpabomyuku QUCYUnAuH, ¢ 601bWOol 8ePOSIMHOCMbIO, YHCe
6ydym yKa3aHbl.

Paspen «/Iuteparypa»

B naHHOM pa3zesie yKa3blBaeTCA OCHOBHAA U
JIOTIOJIHUTEeJIbHAsSA JIMTepaTypa, KoTopas OyAeT onvcaHa B
nporpaMMme aucuumivHbel. Caut Matrix no3BoJisieT onucaThb
J10 5 NICTOYHHUKOB OCHOBHOM U 10 AONOJHUTEJIBHOU
auTtepatypsbl (puc. 18). Kaxkabiii Takol HCTOYHUK
ONKCBIBAETCS B OTZAEJBbHOU CTPOKE.

3ameuaHue. K obecneueHHocmu ducyunauH u npakmuk
Aumepamypoll npedss1815110Mcsl 86CbMA CEPbE3HBIE
mpe6osaHusi, onpedeséHHble 8 cmaHdapme U pa3AUYHbIX
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HopMmamueHblx akmax. Tak, 0418 0CHOBHOU U 00NOJAHUMEAbHOU
aumepamyput 8 PI'OC BO ecmb mpebosaHue no
KHU2000ecneyeHHOCmMu - 8 bub/iuomeke yHugepcumemda
00151cHO 6b1mb He MeHee 50 uzdaHull 0151 0CHO8HOU U 25 0415
donosiHumeavHou aumepamypul Ha 100 obyuarowuxcs. [as
O0CHOBHOII 1UMepamypbl 8 donosHeHue k PIOC BO
npedess6/siemcsi U mpebogaHue no ycmapesaemocmu — 8
3agucumocmu om xapakmepa oucyunauHbl MOXCHO
UCNo0.1b308aMb YyYe6HUKU U NOCOOUSI, U30AHHbIE 8 Me4YeHUe
nocaedHux 5 uau 10 aem.

36

37 AononHutensHblie ceegeHnsa

38

39 JNuteparypa

40 OCHOBHaA

41 UCTOYHM [LbakoHos B.MN. Maple 9.5/10 8 matemaTtuke, pusnke u 06pazosaHnm [InexkTpoHHbIn pecypcl/ AbakoHos B.N.— 3n
42

43

45

46 AONONHUTENbHAA

47 ACTOYHM [pbAkoHoe B.MN. Mathematica 5.1/5.2/6 8 MaTEMaTUYECKUX 1 HAYUHO-TEXHUUYECKMUX pacyeTax [INeKTPOHHbIN pecypt
438 ACTOYHM ObAroHoB B.MM. VisSim+Mathcad+MATLAB. BusyanbHoe maTemaTUyeckoe MoAeNMpoBaHue [INeKTPOHHDIA pecypc
49 MCTOYHM Neuko, B. A. Ucnonb3osaHue naketa Maple Npu NOAroToBKe yuuTeNA MaTeMaTUKM U MHPOPMATUKK : yueb.-meToa
50

51

52

53

55
56

Puc. 18. Pazgen «Jlutepatypa»

3ameuaHue 2. TpebosaHue no kKHU2006ecne4eHHOCMU He
518/151emcsi akmyaJ/1bHbIM NPU UCNO0/1b308AHUU 3/1EKMPOHHbBIX
6ubuomeyHwix cucmem. Ecau 8wl ykasvieaeme kHuzy u3 3b6C,
mo cuumaemcsi, Ymo ooyuarowjuecsi obecne4eHsvl 3moul KHu20u
Ha 100%. [Ipo6aemoti IBC, odHako, ModxHcem s18/151MbCsl
U3MeHeHue nepeyHs: docmynHbuix u3daHutl. B amoti cessu
npoeepka cnuckos Aumepamypbsl 00AH#HA NPO80JUMbCS
pezgyAsipHo.

OnucaHre UCTOYHUKA JINTEPATYPhI LOJDKHO MPOU3BOAUTHCS
no ctauaapty I'OCT 7.1-2003 «bubavorpadudeckas 3amnuch.
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bubauorpadurueckoe onucanue. 061e TpeboBaHUSA U
paBUJia COCTaBJIeHHUsI». JIydllle BCero, eCJiv Bbl IPOCTO
Oy/ieTe KOMMPOBATh TaKOe ONMMUCAaHKE UCTOYHHUKA CO
cTpaHuIlbl KHUTU B cucteMe IPRbooks (puc. 19), 1160 u3
CIIUCKOB JJOCTYIIHOM JINTEPATYypPhl, IPe0CTaBJIEHHOU
6ubMoTekol. Takoi MoIX0/, YIIPOCTHUT Bally paboTy, a
TaKXXe M03BOJIUT CanuTy Matrix y4UTbhIBaTb IOBTOPHI
JINTEpPATypbl IPU MOCTPOEHUH OOILUX CIUCKOB. He
pelaKTUPYUTE 3TU ONUCAHUS, JaXKe eCJIM BaM KaXKeTcs, YTO
OHMU COZIep>KaT JIMIIHNE JaHHbIE UJIU HE COOTBETCTBYIOT
CTaHJapTy.

= o X
J 3nextponHo-6ubanoteun.. X - 4

D | www.iprbookshop.ru/54361.html ¢ Q rouck w B ¥ A =

MpaKTUKyM no ocHoBam poboToTexHUKU. 3agaum ans Lego mindstorms
nxt n ev3

CBefieHns, OTHOCALLLMECS K 3arNaBuio: YueBHo-MeToauueckoe nocobue
WU3spatenbcreo: P i p ] AAroruyecKui pcuTeT
AgTOpbI: MoHomapeea 10.C,, LWemenoea T.B.
loa napanma: 2016
YTEHME ONLINE MecTo uagiaHma: Bonrorpag
KonuyecTeo cTpaHuy: 36
ISSN: 2227-8397

YTEHME OFFLINE

Tun usgaHus: yyebHo-MeToauuYeckoe nocobue
Ckauats

JlaHHOe usgaHue COAEPXUTCA B KOJUTEKLUAX:

30PN

Bubnuorpagpuyeckas sanucb

Jil ! p 0c, T.B.— 9neKTpoH. RaHHbIe — Paa:

1 3t NYeCKum

P TeT, 2016.— 36 c.— Pexwum gocTyna: http://www.iprbookshop.ru/54361.—
3BC «IPRbooks», no naponio

rMoHomapega 0.C. MpaKTUKyM No 0CHOBaM poBoToTexHuKu. 3anauu Ans Lego mindstorms nxt v ev3 [3nekTpoHHbil pecypc): yueG?

CxauaTs Gunuorpaduueckyto sanucs & dopmare txt

JlononHuTenbHO

@ Ceepenns o nuuensum  Mpocmotp ornasnenns X [lobasuts & usbpanHoe ’- Boi pexomengosani aaHHoe usaanme

Puc. 19. OnvcaHve KHUTHM HA ee CTPpaHULe
B 3BC IPRbooks



Excel-ma6/10HbI AU CIUIIIMH 82

Pazaen «MHpoOpMaMOHHOE O6ecniedyeHHe AU CIUTIIMHBI»

B fnaHHOM pa3jeJie yKa3blBalOTCs MHGOPMALMOHHO-
CIIpaBOYHbIe U 06pa3oBaTesbHble pecypcbl UHTepHeTa
(ctpoku «MHTepHeT»), a TakKe HHGOPMALIMOHHbIE
TEXHOJIOTUU U TporpaMMHoe obecnedeHue (cTpoku «[10»),
Heobx0AUMOe AJis U3yYeHHs AUCLUIIMHBL. Excel-mab/ion
NO3BOJISIET YKA3aTh /10 5 MO3ULIMK UHTEPHET-PECYPCOB UJIU
[10 (puc. 20).

58 T 6

ropmmeny ANCL

59 MHPOPMaLMOHHO-CNPaBoYHbie 1 06pa3zosaTenibHbie pecypcol MHTEpHETa

60 UHT MopTan 3NeKTPOHHOro 06yueHuAa BoArorpaaCcKoro rocyapcTBEHHONO COUManbHO-NeAaroryeckoro yHueepeuTeTa
61 1HTepHeT 3neKTpoHHaa 6ubnunoTeuHas cuctema IPRbooks. URL: http://iprbookshop.ru

62

63

65 MHGOPMaUMOHHDIE TEXHONOTMM U NporpaMmHoe obecneueHne
66 Cuctema KomnbioTepHow anrebpol Maple 12

67 n Cuctema KoMnbioTepHoM anrebpbl Maxima

68 CucTema KOMNbIOTEPHOM BepcTky TeX

69 Nporpamma npocmoTpa PDF-daitnoe Foxit Reader

70

Puc. 20. Pazgen «MHpopmanmoHHOE
obecneyeHUe AUCLUIIJIUHBI»

3ameuaHue. Kak u 8 ciy4ae c aumepamypoll, yka3aHHOE
UH@OopMayuoHHoe obecneueHue AoAHCHO 6bIMb JOCMYNHO 04
obyyarowuxcs. Imo o3Havyaem, 4mo MOHICHO yKa3vleamsb
MoJ/IbKO Mo, Ymo yHuUgepcumem Moxicem ucno/ab308ams Ha
0CHOB8e 002080p08 UU AUYEH3Ul, a MAKice Mo, 4Ymo no
ceoemy xapakmepy s18.15emcsi 06ujedoCmynHbIM.

Pazaen «MaTepuaibHO-TEXHHYECKOE 06ecnedyeHue
JUCIMIITMHBI»

B aTOM pa3sjesie oNUCbIBAIOTCS 3/1IEMEHThI MaTepUaIbHO-
TEXHUYECKOM 6a3bl, HEOOXOUMOMU JIJIS1 OCYILECTBJIEHUSA
06pa3oBaTeJIbHOTO Npoliecca no AucuumianHe (puc. 21). Kak
NpaBuUJIO, 3/1eCh YKa3bIBAKOTCA ayAUTOPUH, TPeOyeMble JIs
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NpOBeleHUS JIEKI MU, TPAKTUYECKUX 3aHATHH,
CaMOCTOSATEJIbHOU paboThl 00y4darIuxcd 1 Ap. BoamoxHO
TaKXXe yKa3aHHhe 0cob60ro 060pyi0BaHus, HEOOX04UMOT0
JIJIl IpOBeleHUs 3aHATUH (MyJIbTUMeJUHble KOMIIJIEKCHI,
JlabopaToOpHOE 060pyA0BaHUE U Jp.)

72 6

P Ancy
73 eHY YuebHan ayauTopma C MyNbTUMEAUAHOM NOAAEPIKKON ANA NPOBEACHUA NPAKTUUECKUX 3aHATUI
74 e YyeGHbI KOMNbIOTEPHDIW KNAcC ANA NpoBeAeHUA NabopaTopHbIX 3aHATHIA

75 e  AYAUTOPWA ANA NPOBEAEHMA CAMOCTOATENbHOM PaboTbl CTYAEHTOB C AOCTYNOM K CeTU MHTepHeT
76

Puc. 21. Pazgen «MaTtepuajibHO-TeXHUYECKOE
obecrneyeHue JUCLHUIIIIUHBI»

3ameuaHue. Cocmagbme OopMyAUpPOBKU MAkK, Ymoobbl
ompa3ums cneyu@uky JuCYyunauHblL, a makxie ece2oda umems
803MOMCHOCMb 060CHOBAMb, YMO YKA3AHHOE 06ecneveHue
docmynHo obyuyarowumcsl yHugepcumema.

Q 3arpyska 1abJIOHOB Ha CauT

HUTak, nocsie 3anoJyiHeHHUs 111a6JI0HA Bbl JOKHBI €0
COXPaHUTb KaK 0ObIYHBIN (palJl, KOTOPbIK BIOCJIECTBUU
OyZieT 3arpy»keH Ha calT Matrix.

3arpyska mabJI0HOB JJOCTYIIHA TOJIBKO /JIfl 10J1b30BaTeJeH,
MMew LuX npasa Ha pegaktupoBaHue OIIOII. Eciiu y Bac
TaKUX MPaB HeT, OTIPaBbTe 1Aa0JOH OTBETCTBEHHOMY
pefaKkTopy 06pa3oBaTeJbHON NPOrpaMMbl, YTOObI OH
NPOBEPUJ U3MEHEHUSI U COXPAHMJI JlaHHbIE 111a6JI0HA
aucuumanHel B OITOII.
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3arpy3ka Npou3BOAUTCS CAEAYIOUUM MOPSALKOM:

1. OTkpouTe «<MHCTPYMEeHTBI pa3padboTKu» — «MUMnopT
Ma6J/IOHOB AU CHMILIMHY».

Br16epuTe 0AMH MJIM Cpa3y HECKOJIbKO (GanIoB
11a6JIOHOB, 3arpy3UTe UX Ha CauT.

[IpoBepbTe cogep:xkuMoe Kaxgoro ¢paiaa. Ecau
M3MeHEeHUs KOPPEKTHbI, HXKMUTE «COXPAaHUTDb

aucuumanHy B OIIOII u yaanauTs pani».

55 Matrix | Mndopuauporn., X 4

natricvspu.ru/opop/itm/tools/course-x-tpl?show=course-x-1pl-d

Crapoe

CHOPMUPOBATE CUCTEMY KOMMETEHLAR MarMcTpa 06pasoEaHuA B obnactin
WCNONBL30BaHNA MHOOPMALUMOHHLIX TEXHONOTWA B MaTeMaTVKe, NpoBeeHIA
CUMEONLHBIX BLIHMCNEHWA NP IOMOLUN CUCTEM KOMMKITepHOW anrebpel
LA DELLEHNRA NEAArOTHECKIX, HaYHHO-UCUIEADBATENBCKIX 1

METOANYECKAX 3334 MPOGECCNOHENBHOA LeATRNEHOCTI,

= 0B630p CUCTEM KOMMNLIOTEPHOR anrefpet (MK-3)

= PaboTa ¢ CKA Maple (NMK-3, MK-6)

= MpakTvKa CO3AaHUA AOKYMEHTOE & nakeTe LaTeX (MK-3, MK-6)

=0630p CACTEM KOMMLHOTEPHON anredpel

— Ba30BLIe MPUHLUME! YNENSHHEIX Y CAMBONLHEIX BEIYUCASHAR Ha
KOMMlOTEpE

— aHaNWMaVPOEaTL 1 BLIBNPATE KOHKPETHLIE MaTemMaTiyeckie NakeTs! 4nA

PELIEHIA NOCTABNSHHELX NEAarOFNUeCKIX U HaYYHO-NCCNRAOBATENLCKNE

Daiin: MHOPMALMOHHEIE TEXHOAOTVIM B MaTeMaTKKe (LaBnoH AMCUNNANHE) XIS

WH$OPMaLMOHHLIE TEXHONOTMN B MaTEMaTHIE

Uenu

Pozdeas! (kKoMnemeryu)

Pazdenst (3H0Me, yweme, e100ems)

Hoeoce

CHOPMUPOEATE CUCTEMY KOMMETEHUAR MarncTpa 06pa3oeaHua B obiacTn
WCNOAL30BAHWA MHGBOPMaUMOHHLIX TEXHONOTWA B MaTeMaTuke,
NPOBEAEHNA CAMBONLHIX BEIMMCIEHNEA NP MOMOLLY CUCTEM
KOMMBMTEpHON anredpbl ANA PELUBHWA NEAArOrMHECKIX 1 HAYHHO-

WCCAEA0BATENBCKUY 38434 NPOGECCMOHANEHOIM JEATEARHOCTI.

= 0B630p CUCTEM KOMMNLIOTEPHOR anrebpet (MK-3}

= PaboTa c CKA Maple (MK-3, MK-6)

= MpaKTuKa CO3A3HUA AOKYMEHTOE & NakeTe LaTeX (MK-3, MK-6)

=0630p CACTEM KOMNLIOTEPHOR anreBpe!

— COCT3E W H33H3YEHWE CMCTEM KOMMLHTEpHON anreGpet
— BHANW3MPOBATE W BLIBUPATE KOHKPETHGIE CUCTEMbI KOMMLIOTEPHON

anreBpb! ANA PeLUEHNA NOCTABNEHHLIX NEAr0rMHEcKAX 1

WCCARA0BATENBCKIX 3834 v

Puc. 22. [IpoBepka HOBOW UHPOPMAIUH AU CIIUTIINHbI

/151 IpOBEPKU COZEPKUMOTO 3arpyKaeMbiX 111abJI0HOB
TpebyeTcs BhIOPATh CChLIIKY «IOKAa3aTh», 0TOOpaKaeMy1o
psiZiloM ¢ UMeHeM ¢aiia ocJe ero 3arpy3Ku Ha CauT. ITO

OTKpPOET TabJIUILY C ONTMCAaHUEM COJIEP>KUMOTO JUCIUTIJIUHBI,

re B JieBOU KosioHKe («CTapoe») 6yZieT moKa3aHa
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HHpOopMalMsl, UMerlasics B JaHHbIM MOMEHT Ha caiTe
Matrix, a B npaBoii («HoBoe») — Ta UHopMalKs, KoTopas
OblJ1a moJiydyeHa ¢ 1mabJoHoM (puc. 22). Pasnuyarwniyecs
6/710k1 UHPOpMaI UK OYAYT BblJieJIEHbI KpacHbIM. Te 6J10KH,
MH}OpMaLMs KOTOPbIX HE U3MEHUJIACh — OEJIbIM.

Ec/iu u3MeHeHUs KOPPEKTHbBI, TO BbIOEPUTE BHU3Y TAOJIHUIbI
«CoxpanuTts gucuumiauny B OIIOII u yaaauts ¢aini». B
IPOTHUBHOM CJ/Iy4ae — «YAaJIUTh Ppaii».

3ameuaHue. Ecau waba0H codepicum HEKOPPEKMHYHO UAU
ycmapesgulyro uHgopmayur, mo eam ciedyem
CKOppekmuposams wab/0H U NOBMOPHO 3azpy3ums @ati.
/Jpyeoli cnocob 8bixoda u3 cumyayuu — UCn0.1b308aMb
UHgopmayur, omobpaxcaemyro 8 mabauye, 0151 py4Hou
npasku onucaHusi OUCYUN/AUHbI 8 COOMBEMCMayuux
pa3desaax Ha calime Matrix.

3ameuaHue 2. Bo3M0oi#HO makxice 00HOBPEeMEHHOe
COXpAaHeHUe cpasy 8cex 3a2pyHceHHbIx Palinoe (ccovlaka
«CoxpaHumb ece paiiavt 8 OIOI u yoaaumo»).
[lob3ytimecb 3motl 03MOHCHOCMBIO C OCMOPOHCHOCMBIO.
Imo ydo6HO npu nep8UYHOM HANOJHEHUU 06PA308AMENbHOL
npo2pammol, HO NPU NOCAEQYHUUX U NOBMOPHBIX NPABKAX
MoJcem npugecmu kK nomepe Kakux-1u60 0aHHbIX, KOmopble
Ha catime Matrix mo2zym oka3zambcs 60.1ee KOppeKMHbIMU UAU
aKmya/abHbIMU, YeM 8 NOJAYYEHHOM W db/10HeE.

N Excel-111a6/10HBI AUCHUIIJIUH: UTOT

Excel-11a6/10HbI AUCHUIIJIMH, KaK ObLJIO CKa3aHO B HaYaJle
paszeJia, AIBJSIIOTCS OCHOBHbBIM CPEJICTBOM KOJIJIEKTUBHOM
paboThI C coZlepKaHUeM 06pa30BaTebHbIX NPOrpaMM. ITHU
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11a6JIOHbI MOXKHO CKAaYMBaTh, U3BMEHSATD, 3arpy>KaTh 00pPaTHO
Ha CauT, IpoBepsAs KOPPEKTHOCTb U3MeHeHUU. [Ipu aToM
pab6ora c Excel-mabsionamu He TpebyeT UHTepHeTa,
HaJIM4YMA JOCTyNa K cauTy Matrix, aBTOpy3aLMi Ha 3TOM
caure.

Y4uTbIBas, YTO pa3Hble pa3/esibl 00pa30BaTENbHOU
NporpaMMbl BECbMa 4YacTO TPEOYIOT OpabOTKU U
yTO4YHEeHUs], paboTa ¢ Excel-mabsioHamMu MoXKeT
NPOBOAUTHCS MOCTOSIHHO. CKauMBalTe 11a0JIOHBI, BHOCUTE B
HUX HeOOJIbIlIMEe U3MEHEHHS U cpa3y 3arpy»anTe Ha calT. He
XpaHUTe cTapble AabJJ0HbI — OHYU, HABEPHSKA, Oy Ay T
coJiep>KaTh yCTapeBlIy0 HHPOpMaIvio. TakKe He CTOUT
NpUAEP>KUBATHCS CTPATErUU €JUHOPA30BOr0 U MOJIHOTO
ONKMCaHUs WabJI0Ha — YeM Yallle Bbl OyZieTe 3arpyaThb
I1a6JIOH Ha CAaWT M BBITPY>KaTb CHOBA, YTOOBI C/le/1aTh KaKue-
TO HOBblEe U3MEHEeHHUs, TeM OoJibllle cauT Matrix 6yzeT
IOMOTaTh BaM MPaBUJIbHO 0POPMJISATh TE UJIU UHBIE
pasjesbl.



