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JlabopaTropnas padora Nel
Tema «CTaTHCTHUYECKMH aHAJIHM3 Pe3yJIbTATOB MHOIOKPATHBIX HM3MepPeHHii cpeacTBaMH
TadauyHoro npoueccopa MicrosoftExcel»

KpaTkue TeopeTnieckue cBeaeHHs

Jlns mpeacTaBieHus: JAaHHBIX B yIOOHOM BHUJE MCIONB3YIOT TAOIHIIBI, YTO JA€T BOZMOKHOCTh HE
TOJILKO 0TOOpaXkaTh, HO U 00pabaThiBaTh NaHHBIEe. Kimace mporpamm Juist 3TOW €U Ha3bIBaeTCs
TaOJIMIHBIMHU TTPOIECCOPAMH.

Oco0eHHOCTh TaOJIMYHBIX MPOIIECCOPOB 3AKIIOYAETCS B BOSMOKHOCTH IPUMEHEHUs1 GopMyIt Jist
ONHMCAHUS CBS3M MEXIYy 3HAUCHUSAMHU PA3IMIHBIX sdeek. PacueT mo 3amaHHBIM (Qopmyiam
BBITIOJTHSAETCS aBTOMATHYECKH.

N3meneHus comepXKMMOro Kakoi-muOo sSYeKH MPUBOIUT K IMEpecueTy 3HAYeHHH BCeX sueek,
KOTOpBIE C HEll cBsI3aHbl GOPMYIBLHBIMH OTHOIICHUAMHU. [IprMeHeHne TabIuYHbIX MPOIECCOPOB
yhpoiaer paboTy ¢ JaHHBIMU M MO3BOJISIET MOMy4YaTh Pe3ylbTaThl 0€3 MPOBEICHUS PacyeTOB
BPYUYHYIO.

Cnyxart nns:

* IIPOBEICHUS OJHOTHITHBIX PACYeTOB HAJl OOJBIIMMH HA0OpaMU JIaHHBIX;

* ABTOMATHU3AI[M{ UTOIOBBIX BHEIYMCIIEHUN;

* penicHHMsI 3a/1a4 IyTeM T0J00pa 3HAYCHUH TTapaMeTPOB;

* 00pabOTKH pe3yabTATOB IKCIIEPUMEHTOB;

* IPOBEACHUS MMOMCKA ONTUMAIBHBIX 3HAUEHUH MapaMeTpoB,;

* IOJrOTOBKA TAOJUYHBIX TOKYMEHTOB,

* IOCTPOEHUE AUArpaMM U TpaduKOB MO UMEIOIIUMCS TaHHBIM.

[Iporpamma  MicrosoftExcel mnpennaznadyena s paboOThl € TaOMUIIAMU  JIaHHBIX,
NPEUMYIIECTBEHHO  YHCIOBBIX. [Ipu  ¢GopMUpPOBaHMM  TaOJMIBI  BBITIOJNHSIOT  BBOJ,
peIaKTUPOBAaHUE M (POPMATHPOBAHHE TEKCTOBBIX W YHCIOBBIX JAHHBIX, a TaKxke (HOPMYIL
Hanaue cpencTB aBTOMaTH3aMK 00JIETYaeT 3TH OIIePALIHH.

OcHOBHbIE TIOHATHUS

Hoxyment Excel naspiBaercst paboueii kHuroit. Pabowas kHura mpezacraBisieT coboil HaOop
pabouyux JIMCTOB, KaX/AbIi U3 KOTOPBIX UMEET TAOIMYHYIO CTPYKTYPY M MOXET COAEP)KaTh OJIHY
WIIM HECKOJIbKO Tabiui. B okHe mokymenTa B mporpamme EXcel oroOpakaeTcs TONBKO TEKyIUi
pabounii IMCT, ¢ KOTOPBIM U BeneTcs padoTa. Kakawiii pabounii TUCT MMEET Ha3BaHUE, KOTOPOE
oTtoOpakaeTcs Ha SPJIBIYKE JINCTA, HAXOJAIIEMCs B €ro HikHed yactu. [lo sipiprakamM MOXKHO
NEePEeXOANTh K APYrHUM pabodrM JIHCTaM BHYTPH OJHON KHUTH. UTOOBI epernMeHoBaTh pabounit
JMCT, HAJI0 ABKIBI MIEIKHYTh Ha €ro spJibluke. Pabouuii TUCT COCTOUT M3 CTPOK U CTOJIOIOB.
CronOubl o3arjaBlieHbl TMPOMMCHBIMU JIATUHCKUMH OyKBaMH, H, Janee, IBYXOYKBEHHBIMHU
koMOuHarmsaMu. Beero paGounii iuct Moxet coaepxath 10 256 ctonbios ot A g0 V. Ctpoku
HOCJIEeI0BaTeNbHO HyMepytoTes Iudpamu ot 1 10 65536.

Slueliku n ux agpecanus

Ha mnepeceuenun ctonbmoB U CTpoK oOpasytorcs sdeiiku Tabmuikl. OHU - ABIISIFOTCS
MUHUMAQJIBHBIMUA 3JIEMEHTaMU JUIsl XpaHeHus JaHHbIX. (OO003HAaYeHWE OTIEIBHON SYCHKH
coderaeT B cebe HOMepa CTOJOLA U CTPOKHU (B 3TOM TOPS/IKE), HA MEPECCUCHUH KOTOPBIX OHA



pacnonoxena (Al, CE234).Homep sueiiku BbImonHseT (QyHKOMM ee anmpeca. Anpeca sueek
UCTIONB3YIOTCSL TIPU  3amucH  (OPMYII, OINPENCISIOMNX B3aUMOCBS3h MEXIY 3HAYCHHSIMHU,
pacIoNIOKeHHBIMU B pa3HBIX sueiikax. OHa W3 sYeeK BCET/ia aKTHBHA M BBIACISCTCS PaMKOU
aKTUBHOM SYEWKH. JTa pamMKa HWrpaeT poiib Kypcopa. Omepanuu BBOJA W PEAaKTHPOBAHUS
BCErJia PUBOJATCSA B AKTUBHOM STUEHKE.

JlnamnaszoH siueek

Ha nannble ¢ cocenHux siUedKax MOXKHO CChUIAThCS B (hopMyiax Kak Ha eauHoe 1enoe. Takyro
Ipynily s4eeKk Ha3plBaloT Jauana3oHoM. Haumbonee dYacTto MCHONB3YIOTCA MNPSMOYTOJbHBIE
JMana3oHbl, O0pa3yroluecss Ha MEepeceYeHUH TIPYMIbl MOCIEAOBATENbHO HAYIIMX CTPOK U
cTonOuoB. /lnanazoH s4eexk 0003HA4YalOT, yKa3blBas Yepe3 JBOETOYHE HOMepa S4YEeeK B
IPOTUBOIOJIOKHBIX KOHIIAX MpsiMoyrojbHuka Ha mpumep (A1l:C15). BeimeneHue amamna3oHa
IIPOU3BOAAT NPOTATMBAHUEM YKA3aTelsl OT OAHOW YIJIOBOM SYEMKH O MPOTHUBOIOJIOKHOU I10
nuaroHanu. YTtoObl BbIOpaTh CTONOEI] WM CTPOKY ILIETUKOM, CIEAYyeT IIEIKHYTh Ha UX
3arojioBke. IIpoTsruBaHueM IO 3arojioBKaM MOXKHO BBIOpaTh HECKOJIBKO HAYIIUX IOAPS
CTOJIOLIOB MJIM CTPOK.

BBoxa, penaktupoBanue u GopMaTUPOBAHKUE JTAHHBIX

OtnenpHas suelika MOXKET COJEP)KAaTh JAHHBIC OJHOTO W3 TPEX THUIIOB. TEKCT, YHCIIO WJIH
dopmymna. IIporpamma Excel mpu coxpanenun paboduell KHHIH 3amuchiBacT B (aiil TOJIBKO
OpSIMOYTOJIBHYIO 00J1aCTh PabOYUX JINCTOB, IMPUMBIKAIOIIYIO K JIEBOMY BepxHeMy yriy (sueiika
Al) u comeprKalyro BCe 3al0HEHHbIE SYCHKH. THIT TaHHBIX OMPEACsIeTCS aBTOMATUIYCCKU MIPU
BBOJIC B sfiUeiiky. BBox hopmyrbl Bceria HAUMHAETCS CO 3HaKa paBeHCTBA. BBOJ TekcTa U 4uced.
BBoa maHHBIX OCYIIECTBISIETCS HETIOCPEICTBEHHO B TEKYIIYIO SYEWKY HIU B CTPOKY (DOPMYIL
Mecto BBoja 0003HaYaeTCss TEKCTOBBIM KypcopoM. Eciu menkHyTh Ha CTpoke (hopmyn wiu
JBaX/IbI HA TEKYIEH s4eiike, MOKHO PEJaKTUPOBATh COACPKHUMOE sueiiku. UTOOBI 3aBEepIIUTh
BBOJI, COXpaHMB JaHHbIC, UCTIONB3YIOT ENnter. JIis ounctku coaepxumoro stuciiku - Delete.

KonmpoBanue comepxumMoro saeek

KomnupoBanue u nepemenienue siueek B EXcel MoXHO OCyIIeCTBIIATh METOIOM MEpPETaCKHBAHUSI
(nns HeOombIIOro yMcna siueek) M 4yepe3 Oydep (mpu pabore ¢ OOJBIIMMHU JUAIIa30HAMM).
Meton neperackuBaHus. YTOOBI CKONUPOBaTh WIM HEPEMECTUTh TEKYIIYIO SYCHKY
(BBIIENICHHBIN TUANa30H) BMECTE C COACPIKUMBIM, CIIEIyeT HaBECTH Kypcop Ha PaMKy TEeKyIIeH
SYCHKH, OH IPUMET BHJI CTPENIKH. Tenepp sueiiky MOXKHO IepeTaluTh B J1I000€ MECTO pabodero
aucta (TOYKa BCTAaBKM IIOMEUAETCs BCIUIBIBAIOIIEH MmojacKaskoi). Jlias BeiOopa crmocoba
NEePETACKUBAHNS MOXKHO HCIOJB30BaTh CIICIUAILHOE TEPETACKUBAHUE IMPHU HAXKATOW IpaBOM
KHOTIKE MBIH. [Ipy OTIyCKaHWUM KHONKH B ITOSIBUBIIEMCS MEHIO MOYKHO BBIOpATh OIEPAIHIO.
[Tpu ucnonbs3zoBanun Oydepa oOMEeHa BCTaBKa JaHHBIX BO3MOXKHA JIMIIb HEMEIJIEHHO IOCIe
KOMMPOBAHUS WM BbIpe3aHus. "'Beipe3aHHble” naHHBIC YAAIAIOTCS U3 MECTa MX HCXOJHOIO
pasMelleHHs TOJIbKO B MOMEHT BCTaBKH. BcraBka BhimonHsieTcss komannoi IIpaBka>BcTaBuTs.
Jlnis ynpaBieHus: ciocoOOM BCTaBKM MOXHO HCIOJIb30BaTh JUATIOrOBOE€ OKHO KoMmaH bl IIpaBka
>CnenuanbHas BCTaBKa.

DopmMaTHPOBAHUE COACPIKUMOTO SUEEK
[To ymosyaHHMIO TEKCTOBBIE [IAHHBIE BBIPABHUBAIOTCS MO JIEBOMY Kpar SYEHKH, a 4ucia IO
npaBomy. M3menuts popmar otoOpaxeHus maHHBIX - komaHaa Popmar >Sueiiku. Brxiuaaku



9TOTO IUAJOTOBOTO OKHA MO3BOJISIFOT BBIOMpaTh hopMaT 3aluCH JaHHBIX, HAIIPABJICHUE TEKCTa U
METOJI €ro BBIPAaBHUBAHHUS, OMNPENCIATh MPUPT U HAYepTaHue, 3a7aBaTh (OHOBBIA IIBET,
YIOPABJISITH OTOOPAKEHUEM B BUIOM PaMOK.

ABTOMaTH3aI1Ms BBOIA

Jlist BBOZa TOBTOPSIIOIIMXCS WJIM OJHOTUITHBIX AaHHBIX. K 4Wcioy CcpeacTB aBTOMAaTH3aIluu
BBOJIa OTHOCSITCS: aBTO3aBEPILIECHUE, aBTO3ANOJHEHNE YUCIIaMU M aBTO3aIOJIHEHUE (opMyIaMHu.
ABTO3aBepIlIeHHE TMPUMEHSIOT MPHU BBOJE B SYCHKU OJHOTO CTONOIA TEKCTOBBIX CTPOK Cpeau
KOTOPBIX €CTh MOBTOpstomuecs. Eciau mpu BBoAe B sUelKy OOHApY:KEHO COOTBETCTBUE paHEe
BBEJICHHBIM CTpPOKaM, BBEICHHBIM TEKCT aBTOMaTHYecKHu jgomnonusercs. Haxartue Enter
MOATBEPKIAET aBTO3aBEPIICHNE, MHAYE BBOJ| MOXKHO MPOAOKATh, UTHOPUPYS MpeiaraeMbli
BapuanT. Oneparus JeHCTBYET MPY BBEACHUH JAHHBIX B SYCHKH, UYIINAC TTOAPSII.

ABTO3amn0JIHEHNUE YHCIIaMHU.

B mpaBoM HuXHEM yriay paMKH TeKylleld SYEeHKH HMMEETCs] YEpHbIM KBAJpaTHK - MapKep
aBTo3anoyiHeHus. [Ipy HaBeJGHWW HAa HEro ykaszarenss MbIU (OOBIYHO OH HMMeeT (GopMy
TOJCTOrO  0enoro  Kpecra),oH mpuoOperaer (GopMy TOHKOrO YEPHOTO  KpPECTHKA.
[lepetackuBanueM Mapkepa MOXKHO ''Pa3MHOXHTBH'' COACPKUMOE SYCHKU MO BEPTUKAIU WU
ropuzoHtanu. Ecnum sueiika comepur 4ucino (maty, JCHEKHYH CyMMy), TO TIpH
NepeTacKUBaHUM IPOUCXOJUT KOMUPOBAHUE SYEEK WM HX 3alOJHEHHE apU(pMETHUECKON
nporpeccueii. [Ipu meperacKuBaHUM MPABOW KHOMKON MBIIIA B JHAJOTOBOM OKHE (ITOSBIISIETCS
1OCJIC OTIYCKAHHs MBIIIN) MOKHO BbIOpaTh Croco0 apro3amoiiHeHus. [Ilpumep: mycts Al
comepxkut 1. IlepetackuBaem Mapkep Ha sueiiku B1,Cl. B oTkpbIBIIEMCS MEHIO BbIOHpaem
Komuposate siueiiku, Bce ssueiiku OyayT cogepxath 1. Ecnu BeiOepem 3amoiaHUTh, TO B sSUEiKax
okaxytcs uncia 1,2 u 3. UtoOwl chopMynupoBaTh YCIOBHUS 3aMOJHEHUS HYKHO J1aTh KOMaHIy
[IpaBka>3anonuute >lIporpeccus. B okHe BbIOMpaeTcsi TUN MPOTpEecCHd, BENIWYMHA IIara U
IIpElIebHOE 3HAUCHHE.

ABTO3anosiHeHne (QopMylamMu BBIMONHSAETCA Takke. Ee 0COOGHHOCTh 3aKiO4yaeTcs B
HEOOXOJUMOCTH KONHPOBAaHUSA CCBUIOK Ha JApyrue suyediku. B Xone aBTo3amosHEeHUs
IIPUHUMAETCS BO BHUMAHUE XapaKTep CChUIOK B ()OpMyJie: OTHOCUTEIbHbBIE CCBUTKA U3MEHSIOTCS
B COOTBETCTBHUM C OTHOCUTEJIbHBIM pACIOJOKEHUEM KOIMU U OpHUTvHajia, abCONIOTHBIE
ocTaroTcsi 0€3 U3MEHEHUH.

Dopmyisl

Boruucnenus ocymecTBisores npu nomomu Gopmyn. @opMyna MOKET coAep)KaTh YHUCIOBbIE
KOHCTAHTBI, CCHUIKM Ha sueiiku u ¢QyHkuum EXcel, coeauHeHHble 3HaKaMH Mart.Oneparui.
CkoOK{ TO3BOJISIIOT U3MEHUTh CTAHJAPTHBIM MOPSAIOK BbINOJHEHUS JedcTBui. Ecnu syeiika
coepxkuT popmyiry, To B pabodem JUCTE OTOOpa)KaeTcsl TEKYIUN pe3yabTaT BIUUCICHUS ITON
dbopmynsl. Ecnu caenarh siueiiky Tekyieu, To cama ¢popmysa oTodpaxaercs B CTpoke hopmyd.
[MpaBuiio ncnonezoBanus Gopmya B Excel: ecnu 3HaueHue sUeiiKy JEHCTBUTENFHO 3aBUCHT OT
JIpyrux s4eek TaOMuIlbl, BCErAa CleQyeT MCIONIb30BaTh (opMmyny. DTO rapaHTUPYET, YTO
HOCJENyIOIee PEeJaKTUPOBAHNWE TAOMUIbl HE HAPYIIUT €€ LEJIOCTHOCTH M MPaBUIBHOCTH
BBIYMCIICHUM B HEW.

CCBUIKM HA TYEHKHU
dopmyna MOXKET COIepKaTh CCBUIKM, TO €CTh ajJpeca s4YeeK, COACPKUMOE KOTOPBIX
UCIIONIB3YETCS B BBIYMCICHUSAX. TakuM 00pa3oM pe3yibTaT BBIUUCICHHS (POPMYIIBI 3aBHCHUT OT



qucia, HaXOJsIIerocs B Ipyroil siueiike. Sueiika, conepxkaias GopMyiy, sBISETCS 3aBUCUMOH.
3HaueHue, oToOpakaeMoe B siuelike ¢ (HopMysoH, NepecYUTHIBAETCS NP U3MEHEHUU 3HAYCHUS
A4YEeHKHU, Ha KOTOPYIO yKa3bIBaeT cchlika. CChUIKY MOXKHO 3a71aTh Pa3HbIMH CIIOCO0aMU:

1. agpec siaeHKN MOYKHO BBECTH BPYYHYIO,

2. IENKHYTh Ha HYXHOH siueiike WM BBIOpATh AHMAIa30H, aJpec KOTOPOrO HYXHO BBECTH
(BBIOENSIOTCS TIPH STOM IMYHKTUPHON PaMKOM).

OOparuTe BHUMaHKWE HA KHONKM MUHUMU3ALUH, IPUCOEAUHEHHbIE K COOTBETCTBYIOIIUM IOJISIM
y BCEX [JUAJIOTOBBIX OKOH, KOTOpbIe TpPEOYIOT YyKa3aHUsI HOMEPOB s4YeeK. OTH KHOIKHU
CBOPAYMBAIOT OKHO 0O MHUHMMAaJBHOTO pa3Mepa, u4To oljerdaer BbIOOp s4yeek Ha yucte. s
penakTupoBaHus (HOPMYIBI CIIEAYeT IABAKIBI IIEIKHYTh HAa COOTBETCTBYIOIIEH sueiike. [Ipu
9TOM SYEHKH, OT KOTOPBIX 3aBHCUT 3Ha4YCHHWE (OPMYIIbI, BBIJCIIOTCS Ha padodeM JHCTe
[IBETHBIMH paMKaMH, a CaMH CCBUIKH OTOOpakaloTCsi B sYCHKEe W B CTPOKE (HopMyn Tem ke
[IBETOM. JTO obJierdaer peaaKTupoBanue Gopmy.

AOCOIOTHBIE U OTHOCUTEIIBHBIE CCHUIKU

[To ymom4aHuto, CCbUIKM Ha siueiiku B (popMynaXx paccMaTpUBaIOTCA KaK OTHOCUTENbHBIE. DTO
O3HayaeT, YyTO MPHU KONMPOBAHMHU (POopMylia agpeca B CCbUIKAX aBTOMATUYECKH M3MEHSIOTCS B
COOTBETCTBUHM C OTHOCUTENIBHBIM PACIOJIOKEHUEM HMCXOJHOM SYeWKH M CO37aBacMOMl KOIHUU.
[Ipu aGconroTHOM aapecanuul ajpeca CChUIOK MPU KOMUPOBAHMHM HE HM3MEHSIOTCS, TaK YTO
A4yeiika, Ha KOTOPYIO YKa3bIBAaeT CChLIKA, pacCMaTpUBAeTCs Kak HeTabmuuHas. [[i1s m3MeHeHus
crocoba ajgpecallid MpU peAaKTUPOBAHUM (OPMYJbl HAJO BBIACIUTH CCBUIKY HAa SUEHKY U
Haxath KiaaBuiny F4. Anpec siaeiiku npeaBapsercs 3HaKoM $.

3amanue

3apanue Nel. O6paboTKa TaHHBIX

1. 3amycrure nporpammy EXxcel.

2. Coznaiite HOBYIO pabouyto kHHTY (kHOTKa C03/1aTh HA CTAaHIAPTHOM MMAaHEIH UHCTPYMEHTOB).
3. JIBaX/1pI MIETKHUTE Ha SIPIIBIYKE TEKYIIET0 pabovero JINCTa U AalTe JTUCTY uMs J[aHHBIe.

4. laiite komanny ®aiin>CoxpaHuTh KaKk U COXpaHUTE pabouyto KHUTY 1o umeHeM book.xls.
5. Cnenaiite Texyiei siueiiky Al u BBeauTe ¢ Hee 3aroyioBoK Pe3ynbrarel U3MEpeHuH.

6. BBeuTe MpOM3BOJIBHBIC YHCIIA B ITOCIICIOBATEIILHBIC TYCHKN CTONIONA A, HAUWHAS C STYCHKH
A2.

7. Beenurte B siueiiky Bl ctpoky Y 1BoeHHOE 3HaUeHHE.

8. Beeaure B siueiiky C1 crpoky KBagpaT 3HaueHus.

9. Beeaure B stueiiky D1 crpoky KBanpar cienyromiero yucia.

10. Beegure B stueiiky B2 dpopmymny =2*A2.

11. Beegure B stueiiky C2 dpopmyny =A2*A2.

12. Beegure B stueiiky D2 gpopmyny =B2+C2+1.

13. Beinenure npotsruBanuem staeiiku B2, C2 u D2.

14. HaBenuTe yka3aTellb MBIIIM HAa MapKep 3al0JHEHUS B IPAaBOM HM)KHEM YTy PaMKH,
OXBaTBIBAIOLICH BbIJICJIEHHbIE 1Mana3oH. HakMuTe 1eByt0 KHOIIKY MBIIIN U IEPETAIUTE 3TOT
MapKep, YToObI paMKa OXBaTuiIa CTOIBKO CTPOK B ctonbuax B,C u D, ckonbko umeercs uucesn B
cronbue A.

15. Y6enureck, uto GopMyssl aBTOMAaTUYECKHU MOAU(DULIUPYIOTCS TaK, YTOOBI paboTaTh CO
3HAYEHUEM SIYEUKH B CTOJIONE A TEKYyIIEeH CTPOKH.

16. Mi3menuTe 0THO M3 3HAUCHUI B CTOJIONE A 1 yOeIUuTeCh, 9YTO COOTBETCTBYIOIINE 3HAUCHUS
cronbmax B,C u D B 3T0¥ ke CTpoke OBLIIM aBTOMATHYECCKH ITEPECUUTAHBI.



17. Beeaure B stueiiky E1 crpoky MacitaOHblif MHOXKHUTEIb.

18. Beenure B stuciiky E2 gucio 5.

19. Beegure B siueiiky F1 crpoky MacmtabupoBanue.

20. Beenure B stueiiky F2 popmymy =A2*E2.

21. Vcrionp3yiTe METO]] aBTO3AIOTHEHHSI, 9TOOBI CKOITUPOBATH ATy (OPMYITY B SIMEHKH CTOJIOIA
F, cooTBeTcTBYIOIIME 3a0THEHHBIM SUEiKaM cTosIONna A.

22. Ybenureck, 4TO pe3ysibTaT MACIITAOMPOBAHUS OKA3aJICsl HEBEPHBIM. DTO CBA3AaHO C TEM, UTO
anpec E2 B popmysie 3a1aH OTHOCUTEIBHON CCHUIKOM.

23. lllenxHure Ha A4eiike F2, 3arem B cTpoke (popMys. YCTaHOBUTE TEKCTOBBINH Kypcop Ha
cchuIKy E2 n Haxkmute kimaBunry F4. YOenutech, 9to popmMyria Terepb BBITISANT KakK
=A2*$E$2, n Haxxmure KaaBuiry Enter.

24. TloBTopuTe 3amonHeHune cronodua F Gpopmynoii u3 sueiiku F2.

25. Yoeaurech, 9To Oiarogaps UCIOJIb30BaHUIO a0COTIOTHOM apecannuy 3HAYCHHS STYCeK
cronbua F renepp BeruMcsAtoTCs npaBuibHO. Coxpanute padouyro kHUry DOOK.XIS.

3ananue Ne2. [TonroroBka u opMaTupoBaHue Mpaic-IucTa

1. 3amycrure nporpammy EXcel u otkpoiite padouyro kuury book.xIs.

2. BeiOepuTe 1Ie9KoM Ha SIPIIbIYKe YUCThIH pPaboUHii JIMCT WK co3aaiTe HOBbIN (BcTaBka
>JIuct). JIBaXk/Ibl IIEIKHATE HA SIPJIBIYKE U MIEPEUMEHYIiTe ero kak [IperckypaHT.

3. B siaeiiky Al BBenute Tekct llpeiickypant u Haxxmure Enter.

4. Beenure B siueiiky A2 tekct Kypc nepecuera: u Haxxmute Enter. Beenure B situeiiky B2 Texct
1 y.e.= u naxxmute Enter. Beenute B siueiiky C2 texymuii kypc nepecdera u Haxmure Enter.

5. Beeaure B siueiiky A3 tekct HanmenoBanue ToBapa u Haxxmute Enter. Beegure B stueiiky B3
tekct Llena( y.e.) u naxxmure Enter. Beequre B siueiiky C3 texct Llena (py0.) u Haxxmure Enter.
6. B nocnenyromnume ssueliku ctonadua A BBeIUTE Ha3BaHUs TOBApOB, BKIIOYCHHBIX B
IIPEUCKYPAHT.

7. B cooTBeTcTBYIOIME SIUEHKU cTOI01a B BBe1UTE 1IeHBI TOBAPOB B YCIOBHBIX €IUHHIIAX.

8. Beemure B stueiiky C4 dpopmyiny: =B4*$C$2, koTopast UCIIOnb3yeTCs I IIepecyeTa EHbI U3
YCIIOBHBIX €MHHULL B PYOJIH.

9. MeTo10M aBTO3aIOIHEHHUS CKONUPYHTE (POpMYIIBI BO Bee siueiiku ctonbdna C, KOTOpeIM
COOTBETCTBYIOT 3aIIOJTHEHHBIE STYeHKH CTOJIO0LOB A U B,

10. U3menure kypc nepecueta B ssueiike C2. OO6paTute BHUMaHUE, YTO BCE LIEHBI B PyOJIsIX pU
9TOM OOHOBJISIFOTCS aBTOMAaTHYECKH.

11. Beigenute metogoM npotsaruBanus auanazoH Al:Cl u maiite komanay @opmar >Aueiiku.
Ha Bxnaake BeipaBHuBanue 3anaite mo ropusontanu [1o neHTpy u ycranoBure iaskok
OObenuHEeHHE STUeeK.

12. Ha Bxuagxke pudT 3anaiite pasmep mpudra B 14 myHkroB u B criucke Hauepranue
BbIOepuTe BapuaHT [lonyxupnsiii. [llenkaure OK.

13. llenkHuTe nMpaBoi KHOMKOM MbIIIK Ha sA4yeiike B2 1 B KOHTEKCTHOM MEHIO BbIOEpUTE
komanay @opmar sueek. 3ajainTe BoIpaBHUBaHUE 110 Topu3oHTanu [lo npaBomy kpato u
menkaure OK.

14. llenkHuTe npaBoi KHOMKOM MbIIK Ha A4yeiike C2 1 B KOHTEKCTHOM MEHIO BhIOEpUTe
komanay @opmar sueek. 3agaiiTe BolpaBHUBaHUE 110 ropu3oHTanu [lo neBomy kpato u
menkaure OK.

15. Beigenute MeToaoM mipoTsaruBaHus auana3oH B2:C2. lllenkHuTe Ha pacKphIBArOIIEH KHOTIKE
PpAIOM C KHONIKOM [ 'paHuIbI HA TaHENW HHCTPYMEHTOB POpMAaTHPOBAHUE U 3aJJaliTe ISl 3TUX



sYEeeK MIMPOKYIO BHEIIHIOK PaMKy (KHOITKA B IPaBOM HIDKHEM YTy OTKPBIBILEHCS TaTUTPBHI).
16. JIBaxk1bl MEIKHUTE HA TPaHUIE MEX Ty 3arojioBkamu ctosioroB A u B, Bu C, C u D.
OOpaTtuTe BHUMaHKE, KaK IPU 3TOM U3MEHseTCs mupuHa ctosonos A, B u C.

17. llenkuute Ha kHOtKe [IpeaBapuTenbHBINA IPOCMOTpP HA CTAaHAAPTHON MaHENIN
UHCTPYMEHTOB, YTOOBI YBUJIETh, KaK OyJET BBIMJIAIETh JOKYMEHT IIPU €YaTH.

18. Coxpanute padouyro kaury book.xls.

KonTpoJbHBIE BOIPOCHI

1. JIns 4ero MOTyT HUCIIOJIb30BAThCS TA0IUYHBIC IPOIIECCOPHI?

2. Kakue koMaH1bI MOKHO BBI3BaTh 1pH rnomoriiu kuonku Office?

3. Kak 1onomHuTh maHeas OBICTPOTO JIOCTYIIa HOBBIMU KHOTIKAMU ?

4. Kakue maHenu pacIioyiokeHbI Ha BKitaake [ maBHas?

5. C moMoIis0 HHCTPYMEHTOB KaKOW BKJIAJIKH MOKHO HACTPOUTH MapaMeTPhl CTPAHUIIHI?
6. Uto oToOpakaeTcsi B CTPOKE COCTOSIHUSA ?

Cnmcox ureparypsl

1. Kopuemnn I1. Ananu3 nanseix B Excell. TIpocto kak aBaxner aBa / I1. KopHem, mep. ¢ aHr.
M.: Dxemo, 2006. 224 c.

2. CumonoBuu C.B., EBceeB I'.A., AnekceeB A.I'. CrnenumaibHas wuHpOpMaThka: YdeOHOE
nocobue. M.: ACT-IIpecc Kuwura, 2004. 480 c.

3. Uudopmatuka. bazossiit kypc / Cumonosud C.B. u ap. CI16: UznarensctBo «Ilutep», 2000.
640 c.



JlaGopaTopHasi pa6oTra Ne2

Tema «PerpecCMOHHBII aHAJM3 [BYMEPHOH CTATHCTHYECKOH BBIOOPKHU CpeACTBAMU
TadauyHoro npoueccopa MicrosoftExcel»

Hean padoTh:

KpaTkue Teopernyeckne cBeleHUs

PerpeccuonHblif 1 KOPPENSALIMOHHBIN aHAJIN3 — CTATUCTUYECKUE METO/IbI UCCIIEI0BAHUS. DTO
HauboJee pacIpoCTpaHEHHBIE CIIOCOOBI TOKAa3aTh 3aBUCUMOCTh KaKOT0-TMO0 mapaMerpa oT
OJTHOW MJIM HECKOJIBKUX HE3aBHUCHUMBIX MTEPEMEHHBIX.

Hwxe Ha KOHKPETHBIX MPAKTUIECKUX PUMEPAX PACCMOTPUM ATH JIBA OUEHB MOMYJISPHBIC B
cpejie SKOHOMHUCTOB aHaju3a. A TakKe MPUBEIIEM ITPUMEP TOTYUYCHUS Pe3yIbTaTOB MIPH HX
00BEAMHEHHUHU.

PEI'PECCHUOHHBIM AHAJIN3 B EXCEL

[Toka3biBaeT BIMSHUE OJHUX 3HAYCHUN (CAMOCTOSITEIBHBIX, HE3aBUCUMBIX ) HA 3aBUCHMYIO
nepemeHHyo. K npumepy, Kak 3aBUCUT KOJIMYECTBO SKOHOMUYECKHU aKTUBHOTO HACEJIEHUS OT
qriclia MpeANpUsTUil, BETMUYMUHBI 3apa00THOM MJIaTHI U JIp. MapamMeTpoB. Vmu: Kak BIUSIOT
WHOCTPAaHHbBIE NHBECTHUIIMH, LIEHBI HA YHEPropeCcypcChl U Ap. Ha ypoBeHb BBII.

Pe3ynbrar aHanu3a mo3BoJIA€T BBIACIATH TPHOPUTETHI. VI OCHOBBIBAsICh Ha TJIAaBHBIX (haKTOpax,
MIPOTHO3UPOBATh, TUIAHUPOBATH PA3BUTHE IPUOPUTETHBIX HAIIPaBJICHUHN, IPUHUMATh
YIPABJICHUYECKUE PEIICHHUS.

Perpeccus ObiBaerT:

nuHerHoH (y = a + bx);

napabonmyeckon (Y = a + bx + cx2);

skcnioHeHImanbHo# (Y = a * exp(bx));

crenieHHou (Y = a*X”"\b);

runepoonuueckoit (y = b/X + a);

norapupmuueckoit (Y = b * 1n(x) + a);

nokazaresbpHoit (Y = a * b"x).

PaccmoTpuM Ha mpuMepe MOCTPOSHHE perpeccHonHor Moaenu B Excel u uatepmperariuro
pe3ysbTaToB. Bo3bMeM JIMHENHBIN TUII PETPECCUH.

3anava. Ha 6 mpenmpustusx Oblia mpoaHaTu3MpOBaHa CpelHeMecssyHas 3apadoTHas 1iaTa u
KOJIMYECTBO YBOJIMUBIINXCSA COTPYIHUKOB. Heo0X01umMo onpeaenuTh 3aBUCUMOCTh YnCiIa
YBOJIMBIIMXCSI COTPYJIHUKOB OT CPEAHEH 3apIlIaThl.

A B C
1 K-BO yB. 3/n
2 Y X
3 1 60 100
4 2 33 150
3 3 20 200
3} 4 20 250
7 S 15 300
8 ) 15 350




Mojenb TMHEUHON PErpecCu UMEET CIEAYIONUN BUL!

Y =a0 + alx1 +...+aKxk.

I'ne a — xoaddummenTs! perpeccun, X — BIUSIONINE IEPEMEHHBIE, K — YACITIO (PAaKTOPOB.

B Hamewm npumepe B kauecTBe Y BBICTYNAET [TOKA3aTelb YBOJIUBIINXCS pAOOTHUKOB.
Brusironmii paktop — 3apaboTHas miara (X).

B Excel cymecTBytoT BcTpoeHHBIE (PYHKIINH, C TIOMOILBIO KOTOPBIX MOKHO PACCUUTATh
napaMeTpsl MOJIeNu JIMHeHHo perpeccun. Ho GicTpee 310 caenaet HaacTpoiika «Ilaket
aHajan3a».

AKTUBHPYEM MOILHBIN aHATUTUYECKUII HHCTPYMEHT:

Haxxumaem kHonky «Oduc» u nepexoaum Ha BKIaaky «Ilapamerpsr Excel». «Hanctpoitku».

MNMapametpol Excel

JCHOEHBIR
Doprynel
MpasonucaHwe
CoXpaHeHK e

AononHWTEABHO

HacTpoika

| - HagcrporKm

Buu3y, noa BeImagaronmM CIMCKOM, B MoJjie «YTpaBiaeHue» OyaeT Haanuch «Hancrpoitku
Excel» (ecnu ee Her, HaxkMuTe Ha (hi1axkok cripasa U BeiOepuTe). U kHonka «[lepert». Kmem.

¥YnpagneHwe: | Hagcrporkw Excel - |ﬂepeﬁm...|

OTKpBIBAETCS CIMCOK AOCTYIHBIX HafCTpoeK. BoiOupaem «Ilaker ananuza» u Haxumaem OK.
Hagcrpoitku - g~

AoCTyNHEIE HAACTPONKK:

_j VEA ona noMolwHKES no MHTepHeTY -
| MHcTpyMeHTE Ang espo

| MacTep noacTaHoBoK

| MacTep cymmupoBaHIUa

MakeT aHanwza - VBA

:l MoMCK pelleHna

Ilocne akTuBanuu HaHCTpOﬁKa 6y,£[eT AOCTYIIHA Ha BKJIAZIKC «I[aHHBIe».



tlﬂ_-| AHANWE AaHHBIX

AHanuz

Tenepsp 3aliMeMcsl HENOCPEACTBEHHO PErPECCUOHHBIM aHAJIU30M.
OTKpbIBaeM MEHIO HHCTPYMEHTa «AHaIu3 JaHHBIX». Beioupaem «Perpeccus».

AHANM3E JAHHbIX

FIHCTPYMEHTEI 8HANK3a

MMcTorpamMa -
CKONb3AWES CpeOHES CTMEHS
MeHEPaLMA CNYYaiHBIX YMCEn

PaHr 1 nepceHTHMNE
- Cnpaeka

Bribopka |
MapHEIA ABYXERIDOPOYHENA t-TECT ANA CpeaHMX

ABy¥ERIfOpOYHBIR t-TECT C 0OMHEKOBEIMA DWMCMEPCMAMK |
ABy¥ERIGOpOYHEIA t-TECT C PAZNMHHBIMW DMCNEPCMAMK -
NEYy¥ERIDOPOYHEIA Z-TECT ANA CPEAHMX

A

—
—
—

q

OTKpoOeTCst MEHIO JUTs BhIOOpA BXOIHBIX 3HAYCHHI U ITapaMeTpoB BbiBoA (r1e 0TOOpa3uTh
pe3yabTtar). B mosnsix ist HCXOMHBIX TaHHBIX YKA3bIBAGM JTHAIA30H OMUCHIBAEMOT0 IapaMeTpa
(Y) u Biusttoniero Ha Hero ¢akropa (X). OcranbHOE MOKHO M HE 3aIIOHSTh.

Perpecc“n m
BxoaHele oaHHbIE
ExonHol MHTEpBan ! | SB53:4B58 2F
| |
BxoaHoi MHTEpEan X: V; EC$3:5ESE| Fa
Cnpaeka
7] MeTknm || KgreTaHTa - Hons
|:| YpoBeHE HaAEXHOCTH, L Yo

IMocne naxarus OK, mporpamma 0ToOpa3uT pacueTsl Ha HOBOM JINCTE (MOYKHO BBIOPATh
UHTEPBA JJIs1 OTOOPAKCHUS HA TEKYILEM JIMCTE WM HA3HAYUTh BBIBOJ] B HOBYIO KHUTY).



A B C D E E G H 1

1 |I3I-.~IBCJ,EI1 HWTOMOB |

3 PezpeccuoHHOA cCMamucmuka

4  MHOMECTBEHHDIH R 0,868736918
5 R-uBagpar 0,734703833
6 HopmupoBaHHbIHA R-rBagpar 0,693379791
7 |CTaHgapTHaA owwWbra 9, 710083125
8 |Habnmogexma 6

10 | AMCcnepcoHHbIR aHanu3

11 df SS MS F ouuMocmb F
12 Perpeccua 1 1160,357143 1160,357143 12,30681818 0,024714
13 | Ocratok 4 3771428571 94,28571429
14 Mroro 5 1537.5

Cmaxdapm HustHUe Bepxwue HuwHue BepxHue
16 Hoagpuyuenms Hoa owubka t-cmamucmuka  P-3HadeHue 95% 95% 95 0% 95.0%
17 Y-nepeceyeHue 64,14285714 1117212274 5,741331225 0,004560379 33,12407 95,16164 33,12407 95,16164
18 MepemeHHaa X 1 -0,162857143  0,046423077 -3,508107493 0,024714164 -0,29175 -0,03337 -0,29175 -0,03397

B nepByto ouepenr obpaiaem BHUMaHue Ha R-kBaapaT u ko3 GULIUEHTHI.

R-kBazgpar — koapdunuent nerepmuHanuu. B vammem npumepe — 0,755, wim 75,5%. D10
03HAYaeT, YTO PaCUETHHIE MapaMeTPhbl MOJIETH Ha 75,5% OOBACHIIOT 3aBUCUIMOCTh MEXTY
U3y4aeMbIMH MapaMeTpaMu. UeM Beie KOAPPUIMEHT IeTepMUHALINN, TEM Ka4eCTBEHHEE
Mozenb. Xopomo — Beire 0,8. [Tnoxo — mensiue 0,5 (Takoit aHanu3 Bps/ M MOXKHO CYHTATh
pe3oHHBIM). B HameM npumepe — HEIIoXo».

Koapduunent 64,1428 nokaspiBaet, KakuM OyzeT Y, eclii Bce IEpEMEHHbIE B
paccmatpuBaemMoit Mmozenu OyayT paBHbl 0. To ecTbh Ha 3HaUEHHE AaHAIM3UPYEMOT0 ITapameTpa
BJIMAIOT U Ipyrue (GakTophl, HE ONMUCAHHBIE B MOJIEIIH.

Koaddumment -0,16285 nmokassiBaeT BecomocTh nepemMenHor X Ha Y. To ecTh cperHemMecssaHast
3apaboTHas TUIaTa B Mpe/esiaX JaHHOW MOJIEH BIIHSIET Ha KOJTHMYECTBO YBOJIMBIIMXCS C BECOM -
0,16285 (3710 HeOOIbIIAS CTEIICHD BIUSHHUS). 3HAK «-» YKa3bIBACT HA OTPHUIIATEIHLHOE BIIHSHUE!
4yeM OOJIbIIe 3apIuiaTa, TeEM MEHBIIE YBOJIUBIIUXCSA. YTO cripaBeInBo.

3amanue
1. O3HaKOMUTHCS C TEOPETUUECKUM MATEPHAIOM
2. OTBETUTH Ha KOHTPOJBHBIE BOMPOCHI

KoHTpo/ibHBIE BONPOCHI

1. Kakoe pacmmpenne nmeeT ¢aiii KHUTH, CoIeprKaIieid MaKpOChI?

2. Kak co3nmaTh KHHTY, HCIIOJNIB3YsI mabIoH?

3. C nOMOIIIBI0 Yero MOXHO COXPAaHUTh KHUTY B Ipyrom (opmare?

4. Kak OTKpbITh HECKOJIbKO KHUT B OJIHOM OKHE?

5. JIns1 yero ucnosb3yercs 3aKpersieHue 001acTeil pu OTKPBITUN KHUT'?
6. Kakue criocoObl 3a1IUThl KHUT CYIIECTBYIOT?

7. Kak HacCTpOUTH TOCTYT K OJTHOW KHUTE HECKOJBKUX MOJIh30BATEICH?
Cnucok urepatypsl

1. Munsko A.A. Ilpunsatie pemienuit ¢ nmomonipto Excel. Ilpocro, kak aBaabl 1Ba. -
M.:Dxkemo, 2007. - 240 c.

2. Bouockap A. 3amaun ontummusarmu B MS Excel - http://exsolver.narod.ru/

3. INakynun B. Pemienue 3amau ontumusanuu yrparieHus ¢ nomomsio MS Excel 2010 -
http://www.intuit.ru/studies/courses/4751/1020



http://exsolver.narod.ru/
http://www.intuit.ru/studies/courses/4751/1020

JlaGopaTophas paGora Ne3
Tema «Pa3padoTka ajropuTMa Jjs pacuera JiepeBsiHHON CTOWKH cpeIcTBAMH MPOrpaMMbl
Maple»

Kp ATKHE TCOPETUYECCKHUE CBECICHUA

[Tporpamma Maple -- cBoero poja narpuapx B CEMEHUCTBE CUCTEM CHUMBOJIBHOM MaTEMAaTUKU U
0 CHUX TIOp SBJIACTCS OJHWUM U3 JIHJICPOB CPEINM YHHUBEPCATBHBIX CHCTEM CHMBOJBHBIX
BbauciacHUH. OHa MPEeIOoCTaBISICT TOJIB30BATEII0 YAOOHYI0 HWHTEIUICKTYaIbHYIO Cpemy Ul
MaTEeMaTHYECKUX HCCIICJOBAHUN JIIOOOTO0 YpPOBHS M IOJB3YETCSI OCOOOH IMOMYJIIPHOCTHIO B
Hay4HO# cpene. OTMETHM, YTO CHMBOJIbHBIN aHaau3aTop mporpammbel Maple sBisercs nanbosnee
CWJIBHOH YacThio 3T0T0 [10, Mo3TOMY HUMEHHO OH OB MO3aMMCTBOBAH U BKJIFOUEH B S APYTUX
CAE-naxkeros, takux xak MathCad u MATLAB, a takxe B cocTaB MaKeTOB I IMOATOTOBKH
HayuHbIX myonukanuii ScientificWorkPlace u MathOfficeforWord [4].

Maple npemocrasisier yaoOHy0 Cpeay i KOMIBIOTEPHBIX KCIIEPUMEHTOB, B X0J1¢ KOTOPBIX
npoOyroTCS pas3iMyHble MMOAXOJbl K 3aJaue, aHAIM3UPYIOTCS YacTHBIE pELIEHUs, a IpH
HEOOXOUMOCTH IPOrpaMMHUPOBaHUsI OTOUpPAIOTCS TpeOyromue 0co0oi CKOPOCTH (PparMEeHTHI.
[Taker nO3BONAET CO34aBaThb MHTETPUPOBAHHBIE CpPEAbl C Y4YaCTUEM [JPYIUX CUCTEM U
YHHUBEPCAJIBbHBIX S3bIKOB IIPOrPaMMHUPOBAHUs BEICOKOIO ypoBHs. Korja pacueTs! Ipon3BeeHbl U
TpebyeTcst O0(GOpMUTH Ppe3ysbTaThl, TO MOXKHO HCIOJb30BATh CPEJICTBA 3TOr0 IaKeTa Jyis
BU3YaIM3aIMH JaHHBIX U MOATOTOBKHU WILTIOCTPALUH i MyOnuKanuu. J{is 3aBepiieHust paboThl
ocTaercsl TOATOTOBUTH MEYaTHbIA MaTepuan B cpeae Maple, a 3aTeM MOXXHO MPUCTYNaTh K
OuepelHOMYy HcCcleoBaHuI0. PaboTa NpPOXOAUT HMHTEPAKTUBHO -- II0JIb30BaTElb BBOJUT
KOMaH/Ibl ¥ TYT € BHIUT Ha 3KpaHe pe3yibTaT UX BbINONHEHHs (pucyHOK 2). [Ipu 3TOM maket
Maple coBcem He MOX0X HA TPATUIIMOHHYIO CPEIy IPOrPAMMHUPOBAHUS, T TPEOYETCs KecTKast
dopmanuzanus BceX IEPEeMEHHBIX W JeHCTBUH ¢ HHMMHU. 37eCh XK€ aBTOMaTHYECKH
oOecrieunBaeTcss BbIOOp MOAXOISIIMX TUIIOB IEPEMEHHBIX U MPOBEPSETCS KOPPEKTHOCTh
BBINOJIHEHHSI ONepalnuid, Tak 4To B OOIIEeM ciy4yae He TpeOyeTcsl ONHUCAaHUs MEePEeMEHHBIX U
CTPOroi (hopMan3aIfy 3aI1CH.

Maple -- 310 ynauno cOamaHcHpOBaHHAs CUCTeMa W OCCCIIOPHBIN JIUAEP MO BO3MOXKHOCTSIM
CHMBOJIbHBIX BBIYUCIICHUHN 1T MaTeMaTHKU. [Ipu 3TOM OpUTHHAIBHBIA CUMBOJIBHBIN JIBUKOK
COUYETAETCS 3/1€Ch C JIETKO 3allOMUHAIOIIMMCS CTPYKTYPHBIM SI3BIKOM IPOTrpaMMHUpPOBaHUS, TAK
yro Maple moker OBITh HCITONB30BaHA KaK JUIsi HEOOJBIIUX 3a1ad, TaK M IS CEPhE3HBIX
MIPOEKTOB.

K memocratkam cuctembl Maple MOXXHO OTHECTH JHIIb €€ HEKOTOPYIO «3aTyMYHUBOCTH,
IpUyYeM He Bcerja 000CHOBaHHYIO, a TAKKE OYEHb BHICOKYIO CTOUMOCTb 3TOW MPOrPaMMBI.

PacueT neHTpanbHO-CKATBIX 3JIEMEHTOB IIOCTOSIHHOTO LIEJIBHOTO CEYEHUS CIIEAYET
IPOU3BOJUTH 1O (GOpMyJIaM:

a) Ha MMPOYHOCTH
(5)

0) Ha YCTONYUBOCTD



N
_Y _<p,
@Fpac niu (6)

rnue

RC — pacueTHOE CONPOTUBIICHUE JPEBECUHBI CKATUIO BJIOJIb BOJIOKOH;

Rc.ur — To ke, Ui APSBECHHBI M3 OTHOHANPABICHHOTO IIIOHA,;

¢ — KO3 PUIHUEHT MPOJOIBHOTO M3TH0a, ONpeIesIeMbIid COTJIacHo 6.3;

FHT — m101maap HETTO MOMEePEYHOro CeUCHHsI AIEMCHTA;

Fpac — pacuetHas ruiomaip NONEPEeYHOro CEYCHHs JJIEMEHTA, IPUHUMAaeMasi paBHOI:

IPU OTCYTCTBHH OCITa0JICHUI HITH OCTIa0JICeHHUSX B OTTIACHBIX CCYCHUSX, HE BBIXOISAIINX HA
KpoMKH (pucyHok 1, a), eciu miomaap ocinadinenuit He npesbimaet 25 % Fop, Fpacu = F6p,
rae F6p — momans ceuenus OpyTTo;

IpU OCJIA0JICHUSX, HE BBIXOISIIMX Ha KPOMKH, €CITH IUIOIIA/b OCIA0ICHHUS MIPEBhIIIACT
25 % F6p, Fpac = 4/3 FuT; npu CUMMETPUYHBIX OCJIA0JICHUSX, BBIXOIAIINX HA KDOMKH
(pucynok 1, 6), Fpac = FHr.

6.3 KoadummeHT npogonpHOTo u3ruda ¢ cieayeT onpeaessaTh Mo GopMyiam:

npu TuOKocTH 3nementa A < 70
¢ =1-aed /100 )2 (7)
npu rudkoctu 3nementa 4 > 70

¢ = @ /4%2)) (8)
rae kodduuent a = 0,8 ans apesecunst u a = 1,0 ansa dhanepsr,

ko3 Pumment 4 = 3000 ms apesecunsl u A = 2500 amst paHeps! ¥ IPEBECUHBI U3
OJTHOHAIPABJICHHOTO LITIOHA.

a — HC BBIXOJAIIMC HA KPOMKY, 60— BBIXOAMIUC HAa KPOMKY

6.4 TuOKOCTh IEMEHTOB IETLHOTO CEUEHUSs ONPEASTIIOT o (hopmyre

A= cwdo)/m) (9)
rae |0 — pacuerHast aMHA DIICMEHTa;

I — paanyc MHEPIMH CEUYCHHS DJIEMEHTA C MAaKCUMAaJILHBIMH pa3MepamMu OpyTTo
OTHOCHUTEJILHO oceit X u V.



6.5 Pacuetnyto aiuny snementa |0 cienyer onpenensTe yMHOKEHHUEM €ro CBOOOTHOM

nmusbl | Ha koo durment po

Lo =lue (10)

3ananue
1. O3HaKOMUTBCS C TEOPETUUECKUM MAaTEPHAIOM
2. OTBeTUTH Ha KOHTPOJIbHBIC BOTIPOCHI
KonTpoJibHbIe Bonpockl

1 Yro Takoe Maple u mist yero on npeHa3zHauCH?

2 OnuinuTe OCHOBHBIC AJieMeHThI okHa Maple.

3 Ha kakue ycioBHbIe 4acTh Aenutcs pabouee moie Maple u 4o B 3TuX 4acTsax oToOpaxaeTcs?
4 Kak nepeBecTy KOMaHIHYIO CTPOKY B TEKCTOBYIO M HA00OPOT?

5 B kakom pexume IpoxoauT ceanc pabotsl B Maple?

6 TlepeuriciuTe MyHKTH OCHOBHOTO MeHI0 Maple u ux HazHaueHue.

Cnmcok urepatypsl
1. Anekcees E.P., Uecnokosa O.B. Penienne 3ama4 BEIMUCIUTENLHON MaTEMAaTHKH B HaKeTax
Mathcad 12, Matlab 7, Maple 9 (camoyuurens). M.: HT Ilpecc. 2006. 496 c.

2. Jesxonos B.I1. Maple 9.5/10/11 B maremaTtuke, pu3nke U 00Opa3oBaHUU. 2-€ U3L.,
nepepab. u gon. M.: JIMK Ilpecc, Conon-Ilpecc. 2011. 752 c.

3. AmnaneeB B.3., boiiko B.K., Po6a E.A. [IporpammupoBanue u pazpadoTka
npuioxxennii B Maple. Tammuun: Mexa. Axan. Hoocdeps. 2007. 458 c.

4.  CnswkkoB O.A. Maremaruka Ha kommbsioTepe: Maple 8. M.: Conon-IIpecc. 2003. 176



JlaGopaTopHas paGora Ned

Tema «Pemenue 3agauyd ONTHMHU3ANMM 3aTPAT MATPHUYHBIM CHOCOOOM CpeACTBAMH
nporpammbl Maple.»

Hean padoThi:

Kparkue TeopeTuueckue cBe1eHHUs

OnpeneneHue MaTpULIbL.

Jns onpenenenus marpuisl B Maple moxxHo ncmons3oBats koManty matrix. Uncna 3amaBarb
HEeoO0s13aTeNbHO, a JOCTATOUYHO MEPEUUCIUTh 3JIEMEHTBl MAaTPHILIbI IOCTPOYHO B KBAAPATHBIX
cKoOKkax uepes 3ansaTyro. Hanpumep:

> A:=matrix([[1,2,3],[-3,-2,-1]]);

A=

B Maple MaTpHIbI CIICHUAJIBHOIO0 BUAa MOKHO I'CHECPUPOBATE C TIOMOIIBIO JOIIOJTHUTCIIBHBIX
KOMaH/I. B yacTHOCTH AMaroHaibHyI0 MaTPHILy MOKHO MOy4uTh KoMannoi diag. Hanpuwmep:

> J:=diag(1,2,3);

Ji=

['eHeprpoBaTh MaTPUILy MOKHO ¢ oMoIibio GyHkuuu f(i, ) OT mepeMeHHBIX |, | - UHICKCOB
matpuiipl: matrix(n, m, f), rae rae n - unciao cTpok, M - yucio cronduos. Hampumep:

> f:=(, j)->x"*yn;

> A:=matrix(2,3,f);

A=

Yuciio cTpok B MaTpuile A MOXKHO ONPEICIUTh C MOMOIIbI0 KoMan sl Fowdim(A), a uucio
CTOJIOLIOB - ¢ IOMOIIBI0 KoMaH ikl Coldim(A).

ApudmeTnueckre onepalnuu ¢ MaTpuLamu.

CroxeHue JByX MaTpPUI] OJIMHAKOBOW Pa3MEPHOCTH OCYIIECTBIISICTCS TEMH JK€ KOMaHaMHU, 4TO
U cioxeHune BekTopoB: evalm(A+B) niu matadd(A,B). [IpousseneHue AByX MaTpUIl MOXKET
OBITh HAalJICHO C TIOMOILBIO IBYX KOMAaH]I:

1. evalm(A*B);

2. multiply(A,B).

B xadecTBe BTOpPOro aprymMeHTa B KOMaHAaX, BEIYUCISIONINX TPOU3BEICHHE, MOKHO YKa3bIBaTh
BEKTOD, HAaIIpUMep:

> A:=matrix([[1,0],[0,-1]]);

> B:=matrix([[-5,1], [7,4]]);

A:=B:=

> v:=vector([2,4]);

> multiply(A,v);

> multiply(A,B);

> matadd(A,B);

Komanna evalm no3Bosisiet Takke mpuOaBysiTh K MATPUIE YUCIO U YMHOXKATh MAaTPHUILY Ha
yucio. Hammpumep:

> C:=matrix([[1,1],[2,3]]):

> evalm(2+3*C);

OmnpenenuTeny, MUHOPBI M aJIreOpanyecKue TOMOMHeHus . PaHr 1 cie; MaTpHILIBL.
Onpenenutens MaTpulbl A Beraucisiercs komanaoi det(A). Komanga minor(A,i,j) Bo3Bpariaer
MaTpHILy, TOJy4YSHHYIO U3 UCXOAHOW MaTpHIbl A BEIYCPKUBAHHUEM I-OW CTPOKH H J-OTO CTOJIOIIA.



Munop Mij anemenra aij MaTpuisl A MOXXHO BeIYuCIUTh KoManaou det(minor(A,i,j)). Panr
Matpuisl A Bbruucisiercss komanaoi rank(A). Crex matpuiibl A, paBHbIN CyMMe €€
JIMaroHaJbHBIX 3JICMEHTOB, BBIYHCIISICTCS KoMaH10i1 trace(A).

> A:=matrix([[4,0,5],[0,1,-6],[3,0,4]]);

A=

> det(A);

1

> minor(A,3,2);

> det(%);

-24

> trace(A);

OOpaTHas ¥ TPaHCIIOHUPOBAaHHASI MAaTPHULIBI.

O6parnyto matpuiry A-1, Takyto uto A-1A=AA-1=E, rae E - equnnynas maTpuiia, MOKHO
BBIYHCIIUTH IBYMS CITIOCOOAMH:

1. evalm(1/A);

2. inverse(A).

TpancnoHupoBaHue MaTpHIBI A - 3TO U3MEHEHHE MECTaMU CTPOK M cToIOIOB. [lomydeHHas B
pe3yabpTaTe 3TOr0 MaTPHUIla Ha3bIBACTCS TPAHCTIOHUPOBAHHOM M 0003Ha4yaeTcs A'.
TpaHCOHUPOBAHHYIO MATPHUILy A' MOXHO BBIYMCIUTH KOMaH 10i transpose(A).

Hamnpumep, ucnonb3ys 3a7aHHYIO B IPEABIAYIIEM ITYHKTE MAaTPUIly A, HaiIeM el 00paTHYIO U
TPaHCIIOHUPOBAHHYIO:

> inverse(A);

> multiply(A,%);

> transpose(A);

BbrIsicHeHHE THIIA MATPHIIBI.

BBISSCHUTB TIOJIOKUTEIBHYIO WM OTPULIATENEHYIO ONPEICICHHOCTh MATPHUIIBI MOYKHO TIPH
nomoru komanael definite(A,param), rae param Moxert NpuHUMATh 3HaueHus: 'Positive_def' -
nojoxureapHo onpeaeneHa (A>0), ‘positive_semidef’ - HeoTpunareabHoO
onpenenennas(A?0), 'negative_def' - orpunarensho onpenencunas (A<0), 'negative_semidef' -
HenonokuTenbHo onpeaenacuuas (A?0). Pesyabratom aeiictBus OymeT KOHCTaHTa true -
noarBepxkaeHue, false - orpuranue caenannoro npennonoxenus. Hampumep:

> A:=matrix([[2,1],[1,3]]);

A=

> definite(A,'positive_def");

true

[IpoBepuTh OPTOrOHAILHOCTh MATPHIIBI A MOKHO KoMaH 101 0rthog(A).

> B:=matrix([[1/2,1*sqrt(3)/2], [1*sqrt(3)/2,-1/2]]);

B:=

> orthog(B);

true

OyHKIUKM OT MATPHIL.

BosBenenue marpuisl A B cTeneHb N mponu3BoauTces komanaoi evalm(A”n). Beraucnenue
MaTPUYHOM SKCIIOHEHTHI BO3MOYKHO C TIOMOIIIbI0 KoMaH ibl exponential(A). Hanpumep:

> T:=matrix([[5*a,2*b],[-2*b,5*a]]);

T:=

> exponential(T);



> evalm(T"2);

3ananue

1. Nauel matpuisl: A=, B=, C=. Haiitu: (AB)C .

> with(linalg):restart;

> A:=matrix([[4,3].[7,5]]):

> B:=matrix([[-28,93],[38,-126]]):

> C:=matrix([[7,3],[2,1]]):

> F:=evalm(A&*B&*C);

F=

2. Jlana matpunia A=, Haittu: detA, , A', det(M22). Habepure:
> A:=matrix([[2,5,7],[6,3,4],[5,-2,-3]]);

A=

> Det(A)=det(A);

> transpose(A);

> inverse(A);

> det(minor(A,2,2));

3. Haiftupanrmarpunsr A=.

> A:=matrix([[8,-4,5,5,9], [1,-3,-5,0,-7], [7,-5,1,4,1], [3,-1,3,2,5]]);
> r(A)=rank(A);

4., BeruncanTh , rae T=.

> exponential([[3,-1],[1,1]]);

5. Nana matpuna A=. HaliTu 3HaueHre MHOTOYJICHA .
> A:=matrix([[5,1,4],[3,3,2],[6,2,10]]):

> P(A)=evalm(A"3-18*A"2+64*A);

KoHTpo/ibHbBIE BONPOCHI

5 Kakue KoMaH/1bl BBIYUCIIAIOT AUBEPTEHIIMIO U POTOP BEKTOP-QyHKIUN?

6 Kak Beruncinuts cymmy witi npoussencaue B Maple?

7 Kakue KoMaH/1bl OCYIIECTBIISIOT Pa3IokKeHNe (PYHKIIUHN B CTETICHHBIE PSIbI?

8 Kakum obpasom B Maple coznarorcst coocTBeHHBIE Tporieypbl? ONUIINTE €e CHHTaKCHUC.
9 Kakue nHTErpanpHble Npeodpa3oBaHust MOXKHO BeIuucInTh B Maple? Onummnte koMaH b1
IPsAMBIX U 00OpAaTHBIX IPe0Opa30OBaHUI.

AR
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JlaGopaTophas paGora Ne5

Tema «Pa3paGoTka ajJropurMa [Jisi aBTOMATH3HMPOBAHHOIO pacyeTa pe3yJbTaTOB
MHOTOKPATHBIX H3MepeHuii cpeacTBaMu nporpammbl Maple»

Hean padoThi:

Kparkue TeopeTuueckue cBe1eHUs

MHorokpaTHoe U3MepeHHe — U3MepeHue (PU3MUECKOW BETUYMHBI OJHOTO U TOTO K€ pa3Mepa,
pe3ysibTaT KOTOPOrO IOJIyYE€H W3 HECKOJBbKHX CIEAYIOIIUX APYr 3a JAPYroM H3MEpeHUd u
KOTOPOE COCTOMT U3 PsiJia OAHOKPATHBIX U3MEPEHU.

OOBIYHO MHOTOKpATHBIE MU3MEPEHUSI POU3BOIATCS C IIEIBI0 TOBBIMICHUS TOYHOCTH M3MEPEHUI
U UCIIOJNB3YIOTCSI METPOJIOTHUECKUMH CITy)KOaMH, a TakKe B HAy4dHBIX MeJsaX. Bumy
TPYZAOEMKOCTH W CIIO)KHOCTH TIPOBEJCHHUS M OOpaOOTKM MHOTOKPATHBIX HM3MEpPEHHA UX
NPOBE/ICHUE HY)KAAETCS B IPEABAPUTEIHLHOM 3KOHOMUYECKOM 00OCHOBAaHUH.

Metoauka MONyYeHHUs PE3yJbTaTOB IPH IMPOBEJCHUM MHOTOKPAaTHBIX MPSAMBIX H3MEPEHUN
npusezieHa B 'OCT 8.207-76 «I'ocynapcTBeHHas cucteMa 00ecledeHusl €AMHCTBA U3MEPEHUH.
[IpsiMble u3MepeHus: ¢ MHOTOKpPAaTHbIMM HaOMroJeHUsIMH. MeToapl 00pabOTKU pe3yabTaToB
HaOmoaeHusi. OcHoBHbIe nonoxenus» (nanee — ['OCT 8.207-76). [Ipsmoe usmepenne — 310
U3MEpEeHUe, TMPH KOTOPOM HCKOMOE 3HAa4YeHHE (U3UYECKOM BEIMYMHBI  IOy4arOT
HETIOCPECTBEHHO.

[Ipu nmpoBeeHNH MHOTOKPATHBIX U3MEPEHHI Tepe] ONlepaTOpaMy BCTAET BOIIPOC O KOJINYECTBE
OJTMHOYHBIX M3MEPEHH, HAUWHAS C KOTOPBIX U3MEPEHUS CTAHOBSITCSI MHOTOKPATHBIMH, a TaKKe
00 MX TOYHOCTH.

BBuay mMHOXecTBa (akTOpOB, BIHSIOUIMX HA PE3YJIbTaTbl M3MEPEHHs, MOXHO CUUTATh, YTO
pacripesielieHue Ciay4aiHON BEeNMYMHBI HM3MEPEHHS MOXKHO CUYMTaTh HOPMalbHbIM. B 3TOM
cilyyae JOBEPUTENbHbIE TPAHULIBI CIYyYalHOM MOrpeIHOCTH pe3ysibTaTa U3MEPEHUsI MOT'YT ObITh
ycranoBjeHsl B cooTBeTcTBUU ¢ ['OCT 8.207-76.

[Ipu wuucne pe3ynpraToB HaOMIOACHUN I1 <15 MPUHALIEKHOCTH HMX K HOPMaJbHOMY
pacnpenesieHnto He MpoBepstoT. [Ipu 3TOM HaXOXJIEHHE JOBEPUTEIBbHBIX TPAHUI] CIYyYaHOU
MOTPEIIHOCTH PE3yJIbTaTa M3MEPEHHs IO METOAMKE, MPEIYCMOTPEHHOW ASTHM CTaHIApTOM,
BO3MOXKHO B TOM cily4ae, €cii 3apaHee U3BECTHO, YTO Pe3yJIbTaThl HAOJIOJCHUNA MPUHAAJICKAT
HOpPMaJIbHOMY pactipesieieHuto. [Ipu 3ToM noBepHUTeIbHbIE TPAHULIBI CIyYailHON MOTrpemHOCTH
pesyibTaTa U3MEpEeHUs] HaXOIAT MO IMPHUBEIEHHON B cTaHmapre (opmyse C HCIOJIb30BaHUEM
3aKOHA pacrpeiesieHus, MPUBEACHHOrO0 B TaliMlle NPUWIOKEHUS 2 CTaHJapTa U COIJIACHO
KOTOPOMY JOBEPHUTEIbHBIC TPAHUIBI CIIYyYallHOW MOTPENIHOCTH pe3yjbTaTa M3MEPEHUS MOTYT
OBITh ONpECICHBI HAYMHAS C YUCIIa HaOmo1eH i, paBHoro 4 (m — 1 = 3).

Takum o00pa3oM, H3MEpeHHE MOXKHO CYHTAaTh MHOTOKPAaTHBIM, €CIH YHCIO HAOIIOACHUI
COCTaByseT > 4, HO TpPH YCIOBUW, YTO OTH HAOMIOJNCHUS TPSAMBIE W TOJYUHSIOTCS
HOPMaJIbHOMY pacIipeieIeHuIO.

IIpu crartuctuyeckoir 00OpabOTKE pe3yJabTATOB MHOTOKPATHBIX  HAOMIOAEHUH  MOKHO
BOCIIOJIb30BaThcsl anroputMmoM, npuseaeHHbIM B ['OCT 8.207—76 u BBINOJHUTH CleayrolIne
OTIepaLnu:

* UCKJIIOYUTh U3BECTHBIE CUCTEMATUUECKUE MTOTPEIIHOCTH U3 Pe3yIbTaTOB HAOIIOICHHIA;

* BBIYMCIHTH CpegHee apu(METHYECKOE HCIPAaBIECHHBIX pe3yJabTaTOB  HAOJIIOJCHUH,
OPUHUMAEMOE 32 PE3yJIbTaT U3MEPEHHUS,;

* BBIYHCIIUTH OLIEHKY CPETHETO KBAIPATUIECKOTO OTKIOHEHHS Pe3yiibTaTa HaOIIOICHHS



* BBIYMCJIUTH OLICHKY CPEIHEr0 KBaIpaTUUECKOI0 OTKJIOHEHHUS pE3yJIbTaTa U3MEPEHHUS;

* MPOBEPUTH THUIIOTE3y O TOM, 4YTO pe3yNbTaThbl HAONIONEHUN NpPUHAAJIEKAT HOPMAIHLHOMY
pacIpeeseHmIo;

* BBIYKCJIMThH JJOBEPUTEIbHBIC TPAHUIIBI CIyYAWHOW MOTPerIHOCTH (CIy4ailHON COCTaBISIOIICH
HOTPEIIHOCTH) Pe3yJIbTaTa H3MEPCHUS;

* BBIYKMCIHTh TPAHHIBI HEUCKIIOYCHHONW CHUCTEMATH4eCKOW IMOTPEeHIHOCTH (HEHCKITIOYCHUBIX
OCTAaTKOB CUCTEMAaTHYECKOI MOTPEITHOCTH) pe3yIbTaTa U3MEPEHHUS,

* BBIYUCJIUTD JOBEPUTEIIbHBIE TPAHUILIBI IIOINPEITHOCTH PE3YNbTaTa U3MEPEHUS.

Heo0GxoauMo 3aMeTuTh, 4YTO M3MEpeHHE (U3UYECKOH  BEIUMYMHBI NPEACTaBIseT COOOU
COBOKYIIHOCTh OIl€paliii II0 NPUMEHEHHMI0 TEXHMYECKOIO CpEJCTBA, XPAHAIIErO €IUHUILY
(Gu3rYeCcKOil BeMYMHBI, 00CCIICUMBAIONINX HAXOXKICHUE COOTHOIICHUS (B SIBHOM WJIM HESIBHOM
BHUJIC) M3MEPSACMON BEIUYMHBI C €€ CIUHMIICH M MOJIyYeHHE 3HAUCHHS STON BEIUYMHBL B cBOIO
ouepe/ib HaOJI0IEHUE MPU U3MEPEHUH — OIlepaliy, IPOBOAUMBIE IIPU U3MEPEHUH U HUMEIOLINe
LIEJIbI0 CBOEBPEMEHHO U IIPaBUIIBLHO IPOU3BECTH OTCYET.

3amanue
1. O3HaKOMUTHCS C TEOPETUUECKUM MATEPHAIOM
2. OTBETUTH Ha KOHTPOJIBHBIC BOPOCHI
KoHTpoJibHBIE BOMPOCHI
1. Onwummre, kak B Maple BBIYHCISIOTCS YacTHBIC MPOU3BO/IHBIE.
2. Kakue KOMaHIbl HCIOJIB3YIOTCS IS BBIYMCIICHHS JBOWHBIX M TPOWHBIX HHTETPAIOB?
Onumure ux
3. mapamMeTphl.
4. Jlns dero mpemHasHaveH maker Simplex? B gem oriamume komana maximize u minimize
9TOrO MakKeTa OT
5. 00buHBIX Maximizeuminimize?
Yro HaswiBaetcs rpaauenToM ¢ynkuunu f(X)? Kak on Beruucisercs 8 Maple?

o

7. Kakue xoMaHIbl BBIYHCISIOT AUBEPTEHIIMIO U POTOP BEKTOP-(QyHKIIMN?
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JlaGopaTophas paGora Ne6

Tema «Pa3paGorka ajropurmMa i aBTOMATH3HPOBAHHOIO pacyera KOI(PPUIIMEHTOB
perpeccHOHHOI MoJe U cpeAcTBaMu nporpammsl Maple»

Hean padoThi:

Kparkue Teopernueckue cBegeHHs

PerpeccuonHnas Mojienbs — MOJIENIb CBSI3U MEXJy 3aBUCHMOI M HE3aBUCUMBIMH NEPEMEHHBIMH.
Hanpumep, 3aBucumas nepeMeHHas — 00beM CelIbCKOXO03HCTBEHHOTO YpOXKasi, a He3aBUCUMBbIE!
KOJINYECTBO BHECEHHBIX YJ00PEHUI, YpOBEHb BIaKHOCTH IOYBbI, KAUECTBO CEMSH U IIp.
Hcnonp30BaHUe PErpecCHOHHBIX MOJeNel B ympaBieHHH (aHalu3e, MPOTHO3UPOBAHUU U
NPUHATHH PEIICHHUS) MPEAIOaracT peau3aluio TPeX B3aHMOCBSI3aHHBIX ATAIIOB.

1.Coop, anaamu3, o6o0menue ucxoaHoii wuHpopmamuu. DopmynupoBaHUE TUIOTE3BI O
HAJIMYUN PETPECCHOHHOM CBSI3U M BEIOOP BHU/Ia 3aBUCHMOCTH.

[TokazaTenu, HCHONB3yeMble B PErpeCCHOHHOM aHajHu3€, JOJDKHBI OTBEYaTh CIEAYIOIIUM
TpeOOBaHUSIM:

* TIOKA3aTeN! JOJDKHBI OBITh KOJIMYECTBEHHO NU3MEPUMBI (€CIIi He00X0AMMO BKIFOUUTH B MO/ICIb
Ka4eCTBEHHBIN (akTop (KayecTBO CeMsH), TO €My HYXHO MpHIaTh KOJHYCCTBECHHYIO
OIPEeICIEHHOCTh, HAIPUMED, HAPUMED, B BUJIE OAILIOB);

OOBSICHAIONINE TEPEMEHHbIE HE JOJDKHBI OBITh HHTEPKOPPEIUTMPOBAHHBI MEXKIY COOOI:
KOA(P(GUIMEHT KOppeNsaUuu MexXay QakTopaMud HE JOJDKEH IHpPeBbIIAaTh Ko3((UIUEHT
KOPPEISIIHA MEXy (haKTOPOM U pe3yJIbTAaTHBHBIM
2.BTopoii 3Tam - MOCTPOCHHE MOJEIM CBS3M BKJIIOYAET pacyeT IapaMeTpoB YpaBHEHUS
perpeccum.

[Ipu BbIOOpE BHJIA 3aBUCUMOCTH PYKOBOJACTBYIOTCS CIEIYIOLIMM: OH JOJDKEH COIJIaCOBBIBATHCS
¢ Mmpo¢eCCHOHATBHO-IOTMYECKUMHU COOOPAKEHUSIMU OTHOCUTENIBHO NPHUPOJABI M XapakTepa
UCCIIEyeMbIX CBS3€H; MO BO3MOKHOCTH MCIIOJIB3YIOT IPOCThIE 3aBUCUMOCTH, HE TpeOyroliue
CJIO’KHBIX PacdeTOB, JIETKO MOJIAAIOIINECS HHTEPIPETAINN U MPAKTHYECKOMY TPUMEHEHUIO.
Bri6op BUJA pEerpecCUOHHOM 3aBUCHUMOCTH MO>KHO OCYIIECTBIISATh c
IPUMEHEHUEM AUCTIEPCMOHHOr0 aHaiau3a. OCHOBHOW uJeel IUCIEpPCHOHHOIO —aHajau3a
ABIIIETCS ~ pa3jiokKeHue  oO0mel CcyMMbl  KBaJpaToB  OTKJIOHEHHH  pe3ylbTaTHBHOMN
HNEPEMEHHOM Y OT CpeIHero 3HaueHUs Y Ha «OOBSCHEHHYIO» U €OCTaTOYHYIO»:

D=y =) 0x -y +Z{}’A‘ -'g)

Jlig npuBeieHys AUCIIEPCUI K COTTIOCTaBUMOMY BUY, ONPEAEIAIOT JUCIIEPCUU HA OJIHY CTEIIEHb
cB00OBI. Pe3ynbTaThl BHIYMCIEHUHN 3aHOCST B CIIEHUAIbHYIO TaOJIUIly TUCIEPCUOHHOIO aHaIN3a
(Tabm).

B nanHoii Tabnuie N — yucino HabI0AeHUM, M — YUCII0 MapaMeTPOB MPHU NEPEMEHHBIX X.
Pe3ynprarhl AMCIEPCHOHHOTO aHAIU3A

Yucao
KommoneHnTsl . OrneHKka JHUCTIEPCHU HA OJHY CTEIEHb
CyMMa KBaapaToB cTeneHei
JUCTIEPCUH cB00OIBI
cBOOOBI

Oo6mas Z(J’z' —y') n-1 oF = Z{}-‘i —_].-‘I}z{:ﬂ —-1)



OOGbsAcHeHHAsI 3= E(yiTpacs B -y?  n o}

Sean

n

OcrarouHasa n-m-1

Bemmuuna XapaKTCPHU3YCT HAJACIKHOCTE OLICHOK, IMOJTYYCHHBIX IO PErPpECCUOHHOMY YPAaBHCHUIO,

a BenuuuHa Oy 0Ka3bIBaET HAAEKHOCTh OLEHOK C TOMOLIBIO cpenneit. [laHHble nBa BUOA
perpeccuu JOJKHBl IMETh MUHUMAJIbHBIEC 3HAUEHUS MIPHU BHIOOPE TUIA PErPECCHOHHON MOJENU
(muHelHas, CTeNeHHAs WK MMOJIMHOMHUAIIbHAS, a//IUTUBHAS WM MYJIbTHILIMKATUBHAS U TIP.)
Taxoxe BRIOOp perpecCHOHHON MOEIM MOYKHO OCYIIIECTBUTh HAa OCHOBE pacuera Koddduimenra
JIETEpMUHALIUU

Benmmumaa R2 minm ko3 pHIMEHT AeTepMUHAIIMKM XapaKTEpHU3YeT CHIIY BO3JCUCTBHS JAHHOW
NPUYMHBI HA CBSI3aHHBINA ¢ Hel mokaszatenb. Hampumep, R2=0,99; sto o3Hauaer, yto Ha 99%
daxTop “x” onpeznenser konedieMocTs “y”.

Jns mepexoja K TEpBOM CTEMEHU W3BIEKACTCA KBAaJApAaTHBI KOPEHb W3 TMPUBEACHHOTO
BeIpakeHUs. B pesynbrare monydaem koddduumeHt wim uuaekc xoppessuuu (r). Jpyrumu
CJIOBaMH, YCTAHABIIMBACTCS CTENEHb COOTBETCTBUS THIIA (DYHKIIMU pPEaTbHBIM YCIOBHSAM HIIU

PacCUUTHIBACTCS MHOKECTBEHHBIN KO3(PPHUIMEHT KOPPEISALIHU.

VYpaBHEHHE 3aBUCHMOCTH W KOI(PQUIMEHT KOPPEISLUU SBISIOTCS JBYMS BaKHEUIIUMHU
XapaKTePUCTHKAMHU  KOPPESIIMOHHOM 3aBUCUMOCTH MEXJY HM3Y4aeMbIMH IIPH3HAKAMHU.
VYpaBHEHHE B KOHKPETHOHW KOJIMYECTBEHHOH (opme IMoKa3bIBaeT, Kakas CyHIECTBYET
3aBUCHMOCTh MEXIy NEPEMEHHBIMH, a KOI(PQUIMEHT KOPPEISIMHA MO3BOJSET CYIHTh O CHIIE
9TOH 3aBUCMMOCTH O TECHOTE U3y4aeMOM CBSI3H.

Koppensiusit MOXeT ObITh MOJIOKHUTEIBHON WK OTpHLATeIbHON (KO3(dUIMEHT KOoppensuuu
UMEET TOT JKE€ 3HaK, KOTOPbIH HMEET MapaMeTp YpPaBHEHHs CBS3M); 3HAK XapaKTepH3yeT
HAINpPaBJICHHOCTh CBs3M (MIpsiMasi Uik 00paTHAs CBSI3b).

B Tabuuiie npuMepHbie KPUTEPUHU OLICHKU TECHOTHI CBSI3H 10 KOA(PPHUIMCHTY KOPPEIISIIUH.
KonuuecTBeHHbIE KPUTEPUH OIICHKU TECHOTHI CBS3H

Benuunna koa¢dunuenTta koppensunn XapakTep CBs3U

Ho | £0,3| [IpakTHyecku OTCyTCTBYET
ot | £0,3| mo | £0,5] Cnabas
ot | £0,5| 7o | £0,7| YmMmepennas

ot | £0,7| no | £1,0] CuiibHast



Benuunna xoadduienta Koppensiiiud ¥, COOTBETCTBEHHO, KO3(QHIMEHTa AeTepMHHAIINY,
paBHasi 1 cBuaeTenbCTBYET O (YHKIMOHAJIBHOW 3aBHCHUMOCTH, YTO TpeOyeT KOPPEKTHUPOBKU B
pa3paboTKe MOJCIIH.

[IpakTHKa perpecCHOHHOrO aHalau3a TOBOPUT O TOM, YTO YPaBHEHHUE JIMHEHHOM perpeccuu 4acto
JIOCTAaTOYHO XOPOIIO BBIPAXKAET 3aBHCUMOCTh MEXAY MOKa3aTeIsIMM Jake TOrAa, KOorja Ha
caMOM Jlelle OHM OKa3bIBAIOTCS 0OoJiee CIOXKHBIMU. DTO OOBACHSAETCS TEM, YTO B Ipelenax
UCCIIEIyeMbIX BEJIMUUH CAMBbIE CJIO’KHBIE 3aBUCUMOCTH MOT'YT HOCUTh NMPHOIMKEHHO JTUHEHHBIN
Xapakrep.
B o6ueit popme npsMonrHeHOe ypaBHEHHE PErPECCUU UMEET BUJL!
y=a0+b1*x1+b2*x2+........ +bm*xm,
rzie Y - pe3yJIbTaTUBHBIN PU3HAK, UCCIIeayeMast IepeMeHHa,
Xi - o603HaueHue (akropa (He3aBUCHMAs IEPEMEHHAs);
m - oO1iee yncino GakTopos,;
a0 - mocTosiHHBIN (CBOOOIHBIN) YJICH ypaBHEHHS,
bi - ko3 punment perpeccun npu paxrope.
B SKOHOMHYECKMX  HWCCIICIOBAaHMIX  IIHPOKO  pACIpPOCTPaHEHBI  DJIEMEHTapHbIE U
KOMOMHHUPOBaHHbIE perpeccuoHHble pyHKIHH. Ocoboe MECTO B UX “‘acCOpPTUMEHTE” 3aHUMAaeT
rpynna “npou3BOACTBEHHbIX (QYHKIUI”. YacTHBIM CllydaeM perpecCUMOHHON (QYHKIUU SBIISETCS
TpeH (3aBUCUMOCTD Y OT BpeMeHH t).
3amanue

1. O3HaKOMHUTBHCS C TEOPETUUECKUM MATEPUATIOM

2. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI
KonTpoJbHBIE BOIPOCHI

1. Onummute, kak B Maple BbIYHCIIAIOTCS YaCTHBIC TPOU3BO/IHBIC.

2. Kakune koMaHIIbI HCTIONB3YIOTCS ISl BBIYUCICHUS IBOWHBIX U TPOMHBIX HHTEIPAJIOB?

3. Jlnst wero mpenHasHaueH maker Simplex? B gyem ormimume xomamm maximize u minimize

9TOrO TMaKeTa OTOOBIYHBIX Maximizeunminimize?
4. Yro naseiBaercs rpaguentoM (ynkuuu f(X)? Kak on Beraucisercs B Maple?
5. Kakue koMaHbl BEIYUCISIOT JUBEPIEHIIUIO U POTOP BEKTOP-PYHKIHH?

Cnucok urepatypsl
1. Anekcees E.P., Uecnokosa O.B. Penienne 3a1a4 BEIMUCIUTENLHON MaTEMAaTUKH B MaKeTax
Mathcad 12, Matlab 7, Maple 9 (camoyuurens). M.: HT Ilpecc. 2006. 496 c.

2. Jlesxonos B.I1. Maple 9.5/10/11 B matematuke, puszuke u 00Opa3oBaHUU. 2-€ U3,
nepepab. u gon. M.: JIMK Ilpecc, Conon-Ilpecc. 2011. 752 c.

3. AmnaneeB B.3., boiiko B.K., Po6a E.A. [IporpammupoBanue u pazpadoTka
npuioxennii B Maple. Tammuun: Mexa. Axan. Hoocdepst. 2007. 458 c.

4.  CnswkkoB O.A. Maremaruka Ha kommnbsioTepe: Maple 8. M.: Conon-IIpecc. 2003. 176



Jlaboparopnasi padora Ne/
Tema «Pemenue3aiaynIMHEHHOTONMPOTrPaMMHUPOBaHUsICIPUMeHeHHeMMporpammbi Maple»

KpaTKHe TeoOpeTHUYEeCKHe CBeanTeHHuid4d

Ecnu Tpebyercs HaliTH nepeMeHHbIe, IPU KOTOPbIX JIMHEHHas (YyHKIMSA MHOTUX IT€PEeMEHHBIX
UMEeT MaKCUMyM (HJIH MHHHUMYM) TIPH BBITIOJHEHUU OMPEICICHHBIX OrPaHNUYCHUH, 3a/IaHHbIX B
BUC JIMHEWHBIX PABCHCTB WJIM HCPABCHCTB, TO CJICAYCT HUCIIOJb30BATH CUMIIJICKC-MCTOM. OTtoT
METOJl peain30BaH B OuOIMoTeke Simplex, comepskaiieil anroput™ JUHEHHON ONTHMH3AINH.
bubnunoreka Simplex, kak u mobas apyras nogkimodaercss komanmoi With. TloapoOnee c

(GYHKIMAME 3TON OMOIMOTEKHM MOKHO 03HAKOMHTBCS B cripaBo4Hoii cucteme CKM Maple.

[Touck wmakcumyma (MuHHMYMa) (QYHKIMM OCYIISCTBIISICTCS KOMaHAaMu —Mmaximize

(minimize), koTopsie UCTIONIL3YIOTCS B CleayoIeM (Gopmarte:
maximize(expr, optl, opt2, ..., optn)
minimize(expr, optl, opt2, ..., optn)
371eCh
EXpr - anredpanyeckoe BEIpaXKCHHE,
optl, opt2, ..., optn — mapamMeTpsl ONTUMH3AIIHH.

B kauecTBe mapaMeTpoB ONTUMH3AIMM MOXXHO YKa3biBaTh B (HUIYPHBIX CKOOKax
OrpaHUYMTENBHYIO CHCTeMy HepaBeHCTB. Ilockonbky maker Simplex mnpenHasHadeH st
pelIcHHUs 3a/1a4 JIMHSHHOW ONTHMHU3AIMH, TTOCIE €ro 3arpy3Kd KoMaHIsl maximize u minimize
MCHSIIOT CBOE JeiicTBHe. Temeph 3TH KOMaHbl BBIAAIOT KOOPIMHATHI TOYEK, MPHU KOTOPBIX
3ajaHHasl JIMHEHHas (YHKIUS HMEeT MaKCUMyM WIM MHHUMyM. [Ipu 3TOM jpomyckaercs

JIOTIOJTHUTENbHAS ONLKSA /71 MoMcKa Tosibko HeoTpuuarenbHbix perenniit NONNEGATIVE.
IIpumep 1.

[lpu kakux 3Ha4YeHUsX nepemeHHbIX QyHKiws T(X, Y,z)=-X+2y+3Z umeer MakCUMyM, €CIIU
TpeOyeTcs BBIMTOJIHEHUE YCIOBHM X+2Y-32<=4, 5X-6y+7z<=8, 9x+10z<=11, a Bce mepeMeHHbIC

HEOTPHIIATEIIbHbIC?
CeancpabotsiB Maple:
>restart: with(simplex);

>fi=-x+2*y+3*z; # lleneBasyHKIms



f=—-x+2v+3z
>ogran:={x+2*y-3*z<=4, 5*x-6*y+7*z<=8, 9*x+10*z<=11}: # OrpanuyeHus

>maximize(f, ogran, NONNEGATIVE); # [louck pelieHus B JaHHOM Clydae MaKCHMH3AIIUS
byHKIIH

CKM MAPLE BbigaeT oTBET B caMOil TOYHOU (opMe — CHMBOJIBHOM, Oojiee TOYHOM, yeM
JIF000H M3 4MCIIEHHBIX MeTonoB. OmMHAKO, €CiM jKejlaTeJIeH OTBET B BHUE YMCIIA C IIIaBAIOIIEH
TOYKOH, TO €ro MO>XHO HAaWTH B KOHIICE CHUMBOJILHBIX BBIYMCICHMM. JIis ATOM LIEIM MOKHO

ucnosb3oBath GpyHkiuto evalf(expr, n).
>rez:=evalf(rez,3);

rez= {x=0_z=110,vw=3065}
rez={x=0,z=1.1,v=3.65}

MakcumyM QYHKIHMU TIPH 3a/IaHHOM CUCTEME OTPAaHUYCHUN MOXKHO OMPEIENIUThH C MOMOIIBIO
¢dynkuuu subs(x=a, expr), kotopas MOJCTaBUT BBIYMCIICHHBIC 3HAYCHHUS NMEPEMEHHBIX X, Y U Z

(rez) B dynkuuto f.
> F:=subs(rez, f);
F:=10.60

Taxkum o6pa30M, MaKCUMAJIbHOC 3HAYCHHUC PABHOC 10,6 B YCJIOBUIX 3aJIJaHHOM CHCTEMEI

orpanuveHuil QyHkus F npuHUMaeTt mpu 3Ha4eHUsX Hem3BecTHBIX X=0, y=3.65, z=1.1.

3amanue
1. O3HAaKOMUTBCS C TEOPETUIECKIUM MAaTEPHAIOM
2. OTBETUTH HA KOHTPOJIbHBIE BOPOCHI

KOHTpOJ’IbHLIe BOIIPOCHI
1 Yto Takoe MaTeMaTH4YECKOC HpOrpaMMI/IpOBaHI/Ie?

2 Yrto TaKkoe JTMHEWHOE MPOrpaMMHUPOBAHHUE?

3 Yro Takoe 001aCTh TOMYCTUMBIX PEIICHUI?

4 Yto HaA3BIBACTCS JIOMYCTUMBIN TIIaH?

5 B 4em 3akirogyaercss OCHOBHAs 3ajjaya JIMHEHHOTO TPOrpaMMHUPOBAHUS?
6 Uto Takoe 1eneBast GyHKIUS?

7 Yto Ha3bpIBAETCS ONTUMAJIBHBIM IIJIAHOM?

8 Urto Takoe MaTeMaTHYeCKast MOACIb 3anatm?



9 I'eomeTpuueckoe MpeAcTaBIeHHE 00JIaCTH PEIICHHS CHCTEMbI HEpPaBeHCTB.
10 Yro Takoe omopHas npsimas?

Cnmcox aureparypsl

1 FO.M.Konsarun Maremartuka B 2-x kHurax, yueonuk s CI10O, 2008, kaura 2

2 I1.LE. Jlanko u ap. Beiciias MmaremaTHKa B ypa)KHEHUSX U 3a/1a4ax B 2 gacTsx, yacth 1 2008, -
M, Mup u obpazoBanue, Actpens, OHUKC

3 http://matmetod-popova.narod.ru/theme21.htm

4 http://ru.vlab.wikia.com

5 http://math.immf.ru/lections/302.html
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JlaGopaTophas paGora Ne8
Tema «BbryepunBaHHEeaAPXUTEKTYPHOTOIIAHAMPA3PE3a:KUII0T0I0MACPe/ -
cTBaMuBeKTOpHOTOpenakropaCorelDraw.»

KpaTKPIe TeoOpeTHUYEeCKHe CBeaTeHHui4qd

1. Co3naem HOBBIH (aiin ¢ HACTPOHKAMHU 110 YMOJIYAHUIO.

OtkpriBaeM MeHIO T00IS->Objectmanager, B oTKpbIBIIEMCst MEHIO CIIOEB CO37[aéM HOBBII CIIOH ¢
Ha3Banuem Greeds_dimentions HakaB Ha CBOOOIHOM I10JIE 3TOTO OKHA MPABO# KHOMKOMW MBIIIH
U BBIOpaB M3 BBIMAAIONIETO criicka komany NewLayer.
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2. Haxozsick B 3TOM clloe, IpUCTyaeM K CO3JJaHUI0 CETKU KOJIOHH. Haxxatnem kinaBumm F5 wmm
kHomoukoi FreehandTool nHaunnaem pucoBath nuHMO. Jl0 yKa3aHUS BTOPOM TOUYKH JTMHHH
3axxumaeM kinasumry Ctrl, 1 HaxoauMcs B pexxuMe, HASHTHYHOM aBTokagoBckomy ORTHO,

KOI'Jla JIMHUU PUCYIOTCS C MPUBSA3KOM B 15 rpanycoB 1o yMo4aHuio.
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3. ayee HEOOXOAMMO 3a7aTh HYKHBIH THII JIMHUKM o0ceBO#. [y aToro HaxaB F12 6o gepe3

Beinaaroree MeHto OutlineTool Beioupaem OutlinePenDialog.
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4. B OTKpBIBIIEMCSI OKHE BBIOMpAEM CIIEIYIOLINE HACTPOUKH



Tommwmua muaun Widht 0,1 M, Tun nmuauun Style mirpuxmnyHKTUpHAsI, CO3aTh CBOM THI JIMHUH
MOHO OTKpBIB MeHIo EditStyle.

[Mony4eHHyt0 OCeBYIO HEOOXOIUMO MPEBPATUTH B CETKY C 3aIaHHBIM I1aroM ocei. 1jist 3toro
NEePIEeHANKYIISPHO UMEIOIIEHCSl OCEBO co3/1aeM ¢ ucnosb3oBanueM kinasumu Ctrl eme oqHy
JIMHUIO TIPOM3BOJILHOM JiHEL. [lanee 3amaem B muHelike PropertyBar mmpuny oobsekxrta B 60 M.

Window  Help

|xi77.233mm  [*4lenomm | fltoecl% (&
[y 264,129 mm | £ 0.0 mm 1000 | %
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4 oy ok
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5. Jlanee 4ToObI HCIOIB30BATH ATY JIMHHUIO B KaueCTBE 1I1a0I0Ha IMPUHBI IPOJIETa, Pa3MECTUM
€€ C MPUBA3KON K BepLIMHE 0CeBOM. J1Ji 7TOro akTUBUPYEM OOBEKTHBIE MPUBS3KH,
oOecneunBaroiye TouHocTh yepueHus 10 0,001 mm. AKTHBHPOBAaTH OOBEKTHYIO MPUBSI3KY
MOXHO coueTtanreM kiaBuin Alt-Z, 160 KHOMKON 0OBEKTHBIX MPHUBS30K, KOTOPHIC MO
YMOJIYaHHIO HAaXOAATCs B JInHElke PropertyBar u nosiBisitoTCs TaM KOTa HU OMH O0BEKT
yepTexka He BbIJIEIIEH.

k

6. Teneps noTydeHHYIO JIMHUIO MHpHUHOM 60 MM B3SIB 32 OJIHY U3 €€ BEPIIHH ITEPETACKUBAEM K
BEpIIMHE 0ceBOM. [Ipy 3TOM Ipu BKIIFOUSHHOW TPUBSI3KE OTOOpaskaeTcs K yemy Oyzaer
OCYIIECTBIIATHCS MPUBA3Ka, B HAILIEM CiTydae 3To BepinuHa (node)

e -

7. Jlanee oceByrO JTMHHIO B3SIB 32 BEPXHIOIO BEPIINHY NIEpEeMeIIaeM KO BTOPOMY KOHITY JIMHUU
minHoU 60 MM. He oTmyckast 1eBoi KHOIIKM MBIILIKY IPU MEPEMELICHUH, HAKHUMAEM MpaBylo
KHOTIKY MBIIIIKH. DTO MO3BOJISIET CO3AAaTh KOIHIO OCEBOI TMHUM Ha paccTostHur 60 MM OT
NIEPBOM.
Teneps Haxxumaem Ctrl+R, moBrop mocnerHeikOMMaH IbI U TOJYYaeM €IIe OJJHY OCEBYIO JIHHUIO
Ha paccTostHuu 60 MM.

g3

|
8. Ilony4eHHble OceBble JTMHUU BBIJCIISAEM PAMKOM, HA)KUMaeM Ha JIF00OH U3 TpeX JIMHUI ele

pa3 MBILIKOH ISl Iepexo/ia B PeXKHUM BpallleHHs 00bEKTa, MO yriiaM 00beKTa MOSBIISIOTCS
CTPEIOYKH.

B3siBmmiib 3a cTpenky u Haxas Ctrl moBopaunBaem ocessie o 90 rpanycoB, U HE OTITyCKast
MBIIIKHA HAKMMAaEM €€ MPaBYI0 KHOIIKY JUIs KOMMPOBaHUs oceBbIX. [lomydaercst mpuMepHO
TaKoe:



I i
9. HpOCTaBHHeM pa3MEpbl MCKAY MOJTYUYCHHBIMU OCAMMU. Hepez[ Ha4YaJiOM HaHCCCHUS PasMEpPOB

HaM HEOO0XOAMMO CMEHUTh HEKOTOPbIE HACTPOMKHU, TaK KaK CTWIb IIPU(Ta pa3MepoB U
pasmepHasi TMHUS OepeTcsi U3 HACTPOEK Ul COOTBETCTBYIOLIUX JIEMEHTOB 110 YMOJ4aHuio. B
Hauase MeHseM cTiib mpudra. Haxxarnem F8 mepexoanm B pexxnm Tekcra. B nmuHeiike
PrtopertyBar nosiBnsiercst MeHIO CBOICTB TekcTa. Beionpaem mpudt Arial u pazmep mpudTa 10.
B mosiBEBIIIEMCSI OKOIITKE TIOATBEPIKICHHSI CBOMCTB, 3aIaHHBIX 110 YMOTdaHuio s ArtisticText
HaxkumaeMm OK.
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10. Tenepp HEOOXOAUMO U3MEHUTH CBOMCTBA JIMHUH. /[ 3TOro HaxkumaeM FS min KHONKY
FreehandTool, B PropertyBar nosiBiisitoTcst HACTPOIKH THIA JIMHUU 110 YMOJTYAHHUIO, BRIOUpaeM
CTaHJapTHBIC 3aCEUKH JJIs Havala ¥ KOHIIA pa3MepHOH JTMHUY. B osBUBIIEMCS OKOILIKE
noareepxaeHus Haxnmaem OK.
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11. TIpocTaBisieM pa3Mepbl OIYYSHHOM ceTKe. J[yist 3TOro B BhINaJarOIIEM MEHIO CO3IaHUs
nunuii BeiOupaem DimensionTool. B menro PrepertyBar mensiem HacTpo#Ku CTHIISI pa3MepoB.
EnuHuier n3mepeHus - CaHTUMETPBI, OKPYTIICHUE 10 TPEX 3HAKOB TOCIIE 3aIsTOM, IPCTaBICHUE
pa3MepoB HaJl pa3MEPHOM JIMHUECH
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12. Jlanee BbIOMpaeM NEpBYIO TOUKY (BepIIMHA KpaifHEll 0CEeBOi1), 3aTeM BTOPYIO TOUKY
(BepirHA BTOPOI OCEBOM) M YKa3bIBaeM MECTO pa3MelICHUs Haamucu pasmepa. [Ipocrasisem
BCE OCTaJIbHBIE Pa3MEPbI AHAJIOTUYHO. J{J151 CO3/1aHus HENPEPBIBHOM LIETIOYKU Pa3MEPHBIX JIMHUN
HCIIOJIb3YEM BhIpaBHUBAaHKE OOBEKTOB: BBIIEISIEM 00BEKT, KOTOPBIM TpeOyeTcsl BHIPOBHSITH,
HaxkumaeM Ctrl u mo6aBisieM K BbIIEIEHHIO 00BEKT, OTHOCHTEIILHO KOTOPOTO BEIpAaBHUBAEM, H
HaxuMaeM kinasuiny (aurii.) C - 1uis BBIpaBHUBAHUS [IEHTPOB 00BEKTA 110 FOPU30HTAIIH,
xi1aBumry (anri.) E - BeipaBHEBaHUE 10 BepTUKaIH. [loinyueHHbIe pa3MepHBIC TMHUHU PUBS3aHbI
K OCEBBIM JIMHUSM, [IPH NEPEMEILIEHNN OCEBBIX pa3Mephl OYIyT MeHAThCSA. MaciTad
IPOCTaBJICHUS Pa3MEPOB 0 yMomyaHuio 1:1, HO Tak)ke MOXKET 3a7aBaThCsl MOJIb30BATENIEM.
[TonyueHa ceTka oceli ¢ pazMepaMu:
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13. Coznaem KoJOHHBI Kapkaca. [y aToro cozaaeM HOBBIH cinoit Coulums B uepTexe ¢
noMoIik0 MeHio T00ls->0bjectmanager, aHaoru4Ho CO3aHUIO CII0s1 OCEBBIX. Prcyem mepByio
kosoHHy. [lns1 aToro Haxumaem F6 wmu kaHonky RectangleTool na nmunetike Toolbox. Haunnaem
pHCOBATh B MPOM3BOJIBHOM MECTE KBapaT C OJHOM U3 €ro BEPIIKH, IS MOTyICHHUS
npaBUIBLHOTO KBaapaTa 3axxumaeM Ctrl. [lanee 3amaem pasmepst kBaapary. s aToro Ha
nuHelike PropertyBar 3akpeiBaem 3aMo4eK, PUKCUPYIOLIUI COOTHOLIEHHE pa3MepOB 00bEKTa, U

3aJlacM JUIMHY WM IIUPUHY KBaJpaTa 4 MM. Bropoii pasmep u3aMEHUTCSI aBTOMATUYECKH.

Mew Meru
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14. Tenepb HaM HEOOXOIMMO BBIPOBHATH KOJIOHHY OTHOCUTENBHO OCEBbIX. Bhiensem kBaapar,
saxumaeM Ctrl u BbIiessieM TOpU30HTAIIBHYIO 0CEBYIO, HaxknMaeM aHrL. OykBy C. KonoHna
pa3MeCcTHIIACh O LEHTPY OTHOCUTEIBHO TOPU3OHTAIBHOM OceBOM. [lanee cHOBa BhIACIISIEM
KOJIOHHY, 3axkumaeM Ctrl, BbiiesnsieM BepTUKAIbHYIO OCEBYIO M HA)KUMaeM aHrII. OykBy E.
[IpucBanBaem TonmmHy TUHUNA KOJOHHBI B 0,5 MM, BBIJIC/TMB KOJIOHHY 1 Ha)kKaB KiaBunry F12.
YToObl pa3MHOXKUTH KOJIOHHBI B TOPU30HTAIBHOM HAMpPaBIECHUH B COOTBETCTBHH C OCEBBIMH,
OepeM KOJIOHHY 3a ee LeHTp, 3axuMaeM Ctrl u mepemeriaem ee rOpu30HTANILHO 0 CIICIYIOIICH
oceBoil. He oTnyckas €eByr0 KHOIKY MBIIIHU, KJIMKAEM MPABOW KHOMKOM J1J1s1 KONMPOBAHUS
o0bekTa. Tak Kak Y HaC BKJIIOUCHA 00BEKTHAS IIPpUBA3KaA, TO HCHTP KOJOHHBI ITPUTATHBACTCA K
MEPECCUEHUIO OCEBBIX JUHUM U KOJIOHHA pa3MeIlaeTcsl TOYHO 1o HeHTpy. Haxumaem
Ctrl+Rurakas ke KOJIOHHA MMOSIBJISICTCS] HA TIEPECEUCHUH CIICIYIOLIUX 110 TOPU30HTAIN OCEBBIX.

|

15. Konupyem KoJIOHBI B BEPTUKAJIBLHOM HarpasyieHUH. JlJisl 3TOro BbIEIsieM He O/IHY, a Bce 3
KOJIOHHBI TOPH30HTAIILHOTO Psijia, OepeM KpallHIOI0 KOJIOHHY 3a ee eHTp, 3akumaeM Ctrl u
IIEPEHOCUM €€ BHU3 JI0 NepeceyeHus CIeAYyoUX oceBbIX. He 3a0biBaeM Ha)kaTh MpaBylo
KHOITKY MBIIIH JIJIsl KOnupoBaHusi. [IoBTOpsieM mociie/Hiow KoManay ¢ nomoinsio Ctrl+R.
[Tomyyaem ceTky KosloHH 6X6 M ¢ koigoHHamu 400x400 mm.
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16. ITepexoauM K co31aHHIO HAPYXHBIX cTeH 31anus. [liis atoro Bo Briaake ObjectManager
co3aeM HOBBIH cioii ¢ HasBanuem Walls. [Ipu coznanu HOBOTO CJI0Sl OH aBTOMAaTHYECKU
CTaHOBHUTCS TEKYIIUM CJIOEM U B HEM ITPOMCXOIUT CO3aHUE HOBBIX OOBEKTOB.
C nomorpto kiaBuim F6 mudo kaonku RectangleTool coznaem kBaapaT ¢ MpUBSI3KON K
HapyKHBIM TPaHsAM KOJOHH. Jlanee HaxxaTueM knaBuinu F7 mubo uncrpymentom EllipseTool
IIEPEXOUM B PEKHUM CO3AAHUS OKPYKHOCTEH U 3yiuncoB. HaBoaum Kypcop Ha LEHTp NpaBoi
OOKOBOI1 I'paHH CO3JJaHHOTO KBajapara. [Ipu 3ToM Kypcop moka3siBaeT npuBsA3Ky kK Midpoint wu
intersection. Haunnaem co3maHue OKPYKHOCTH C 3TOH TOYKH, ABJISIOIICHCS €€ [IeHTpoM. UToOkI
3aBEPLINTH CO3aHUE OKpYX)HOCTH, 3axkumaeM Ctrl u Shift u kiukaem Bropoii pas. B
PropertyBar 3amaem nuameTp moryduBIIenics: OKpykHocTd 70 MM.
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17. Teneps 3axxumaem Ctrl u qobaBiisieM K BBIICICHHOMY KPYT'y paHee CO3AaHHbIi KBaapart. [Ipu
BBIJICTICHUH JIBYX WK OoJiee 00beKTOB B PropertyBar nosBiastoTcst JOMOIHUTENbHBIE KHOTIKU
paboTbl ¢ 00bekTamu, HaxuMaeM Kuonky Weld:

2| 2o |° T | B8RS %@IE%EF El

|ul:i“nn|-||-||-1‘|ijpn||1-p|-15|‘nu---|a|ﬂ|3|d|---l|u--2r-im
& #En e v

¥ P

8|1 {interactive Cantaur Toal|

18. JIa 00ObeKTa OOBECIMHEHHBI B OJIMH. BHYTpEeHHUI KOHTYp CTeH co3naH. J{ns co3manus
Hapy>KHOTO KOHTYpa CTeHbI BOCIOIIB3yeMcsi uHcTpymeHToM InteractiveContourTool. Tlepen
UCIIOJIb30BaHUEM TOr0 MHCTPYMEHTA B JInHElke PropertyBar HactpauBaem cienyromue
CBOiicTBa co3aaHus KOHTypa: pasmennenue Outside, Steps - 1, paccTosiHue W TONIINHA CTCHBI -
6 MMm. _
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Effects  Bitmaps Text  Tools

3 Transformations k

&5 Clear Transformations

i S =

& Aligr and Distribite ]
Order ¥

'%: Group Chrl+3

19. Iony4eHHBIH KOHTYp ceifuac CBA3aH C MCXOJHBIM BHYTPEHHUM KOHTYPOM MU SIBJISICTCS OJJHUM
00bekTOM. UT0OBI pa3aenuts ux, Haxkumaem Ctrl+K wiu BeiOupaem B MeHIO Arrange KoMaHIy
BreakContourGroupApart.

Jlasiee HYKHO MPUCBOUTDH LITPUXOBKY MOJIYUEHHBIM Hapy>KHBIM cTeHaM. /{7151 3TOro BhIIEINM
BHYTPCHHHI KOHTYpP CTCHBI KIIUKHYB Ha JIF000# u3 IuHui, 3askmMeM Ctrl v BbICIUM MBIIIKON
HapYyKHBIN KOHTYp cTeH. B PropertyBar maxximaeM KHOMKY Trim

EEnar 8
B e R

20. TTepexomummerro Fill Tool, Pattern Fill Dialog.

Lt L




Two Coler Pattern Editer

Caxa
Ciexe
el
[_concd ]
[ me ]

21.B oTKpBIBIIEMCS OKOIIIKE HA)KUMaeM KHoKy Create, prucyem MTPUXOBKY KHPITHYHON
Kkiaanku, Haxnmaem OK.

BosBpamiaemcs B mepBoHavaIbHOE OKHO 3aJIMBKH 00beKTa. JleiaeM TaM ceayronue HaCTPOUKH
Liger Front - uepusiii, Back - Gemnblii, pa3mMep yCIIOBHOTO KBaJpaTa ITPUXOBKH - 5,8 MM,
moBopoT mTpuxoBku Rotate - 45", Haxxumaem OK.,

Pattern Fill

(%) 2-cokor i |
I Full coler

Cintmap I

Qrigin
=z 0,0 mm -3

W .I:I,EI mi A

Transfoms R o eodurnn off cat

Sew:  (00% —:,b- (EiRew () Cobimn
Rotate: | -45,0° & [0 8 %% of tie size

] Traresform fill with chject ] Marvewr Fill

Lo J[ come [ reo |

HonyqaeM IITPUXOBKY CTCH:
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22. Co3nmaeM BHyTpeHHHUE nieperopoaku. Knasumeii F6 win nacrpymentom RectangleTools
1r000M MecTe CO3/1aeM MPSMOYTOJILHUK MPOU3BOJIBHBIX pasmMepoB. Jlasnee B nuHelike
PropertyBar 3amgaem mupuny npsMoyrojibauka 1,2 mm. 3axumaem Ctrl u qo6asisem k
BBIJICJICHUIO LICHTPAJIbHYIO BEpTUKAIbHYIO oceBy10. Haxxumaewm knasuiy anri. C. [leperoposka
pa3MecTuiach 1o HeHTpy ocu. Jlasnee BblieIsieM IEPErOpoKY, MO YIilaM IPsIMOYTOJIbHUKA U 110
LIEHTPaM €ro rpaHeil MosBJISAI0TCS YepHble KBaApaTHKH. bepeM MbIIIKON 3a KBaJpaTHK BO3JIE
CepeMHBI BEpXHEH rpaHu MPSMOYTOJIFHUKA M TSHEM €ro JI0 BEpXHEH KOJIOHHBI IO ATOH OCH.
Taxoke pacTsruaem rneperopojKy BHU3 1O HIXKHEH KOJOHHBI IO OCH.



23. [lepexoaum K CO3/1aHUIO OKOH H JBEpei ToMa.
Jist aToro co3naeM B meHro ObjectManager nossiii ciioit Doors_Windows.
Cozmaem n300paxeHHEe OKHA B TIJIaHE.
Jns aToro uacTpymMentoM RectangleTool pucyem npsMoyroibHHUK MPOU3BOJIEHBIX Pa3MEpOB.
3amaem B propertyBar BeICOTY MPSMOYTOJbHUKA B COOTBETCTBUH C TOJIIUHOW CTEHBI 6 MM.
OTkpbIBaeM 3aMoueK (PMKCUPOBAHMSI pa3MEPOB, KOTOPBIN MbI 3aKPbIBAIN, U 33J]a€M HIUPUHY
npsiMoyrosibHrka 18 mm. Tereps Gepem ManeHbKHI YepHBIN KBAaJPATHK, Pa3MOI0KEHHBIA Hal
CepeAMHON BepXHel rpaHu NpsAMOYrojbHUKA U TSHEM BHU3. He oTmyckast 1eByt0 KHOIIKY MBIIIIH,
KJIMKaeM IpaBoM i KonupoBaHus oobvekTa. [lomyyaem uzo0pakeHne okHa.
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24. Ha 6a3e co3/1aHHOTO OKHA CO37]acM JIBepH. Briensem qBa CO3/IaHHBIX MPSIMOYTOJIBHUKA H C
IIOMOUIBIO IIPABOI0 KJIMKA MBIIIKH Pa3MEIIAEM UX KOIHIO PSIOM.

Wucrpymentom RectangleTool HaunHas ot mpaBoro BEpXHero yriia BHyTPEHHETO
OPSMOYTOJIbHUKA PUCYEeM HEOOJIBIION NMPSMOYToJIbHUK JABEpHON KopoOku. Konupyem ero Ha
IPOTUBOIOJIOKHYIO CTOPOHY JBEPH C MOMOUIBIO IIPABOIO KJIMKA MBIIIKH.

Co3naeM aABepHOE MOJOTHO - IPSIMOYTOJIbHUK TOJIIMHON B OJIOBUHY ABEPHOM KOPOOKH Ha BCIO
HIMPUHY JBEpHOro mpoeMa. Teneps HyKHO IOKa3aTh OTKpbIBaHUE ABepu. Kinkaewm eie pas Ha
OpSIMOYTOJIBHUKE JIBEPH JUISI IEPEX0/ia B PEKUM BpaIlleHUs] 00bEKTa, B LIEHTPE 00bEKTa
HOSIBJISIETCS KPY>KOUEK C TOUEUKOM B LIEHTPE. DTO LIEHTP BPALLEHUS 00BEKTA [10 YMOJIYAHUIO.
[lepeTsruBaeM MBIIIKOW 3TOT LIEHTP B MPABbIi HIDKHUN yroJ IpsSMOyroibHUKa. 3axkumaem Ctrl
U oBopaunBaeM nBepb Ha 30 rpagycoB. JIMIIHKN TPSIMOYTOIEHUK TOCEPETUHE YIAISICM.

25. PazmMeriaeM nony4eHHble OOBEKTHI C IPUBSI3KON K CTEHAM JI0Ma’
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26. Terrepb HEOOXOMMO BBIPE3aTh MPOEMBI B CTEHE COOTBETCTBEHHO HAIIMM OKHAM M JBEPSM.

JI71s1 5TOTO BBIAEIISIEM CaMblii OOJIBIIION KBaApaT 00BEKTa, 100ABIIAEM K BBIICICHUIO C TOMOIIBIO

Ctrl 0ObeKT CTeHbI, U HaXXMMaeM KHOTKY Trim B merro PropertyBar (nmyukt ypoka Nel9). Takke

BBIPE3aEM BCE OCTAJIbHbBIC OKHA M JIBEPH.
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27. O6o3HayaeM coznanHble momenieHns. Co3maeM TEKCTOBYIO HAANMMCh HaXXUMas F8 nim yepes
menro TextTool.

Hanee B neBom nomenienuu coznaeM Haanuck XOJIJI, B mpaBom - TOCTUHAA.

28. Temnepb nmepexoauM K pacyeTy IIIOMAeH MOMEICHHS.

st aTOTO CO3/1aeM MPSIMOYTOJIBHUK, COOTBETCTBYIOIIUI KOHTYypaM momernieHus. Jlanpiie ecth
IBa criocoda pacuera IIomaei - AMMHY MOJYyYeHHOTO IPSIMOYTOJIbHUKA YMHOXUTH HA
KaJIbKYJISITOPE Ha BBICOTY, HO 3TO OyZIET CJIOKHEE MPHU pacdeTe 1iiomaan [ 0ocTuHOM, Tak Kak OHa
UMEET CIOXKHYI0 popMmy. BTopoii criocod 3To UCIonb30BaTh IIArMH pacyeTa miomaaen Guryp
GetAreaText ma CorelDraw 12. Ceplika Jiist CKaunBaHHS 3/1€Ck.

DTOT apXuB TpeOyeTCs pacmakoBarth B Manky, Kyaa ycrtanoBieH Corel, nanpiie Tam HailT nanky
Draw, a B Heit HaiiTu nannky GMS u Tyna pacnakoBath ¢aiiisl.

JMansire HyxHO niepe3anyctutb Corel, 3aiitu B Bepxuee mento Tools-Customization, B
NOSIBUBIIIEMCSI OKHE OTKpbITh cBUTOK Workspase-Customization-Commands, motoM B OKoIIKe
cripaBa HaiiTH cioBo file u HaxkaTh cTpenouky BHU3, BEIOpaTh BMecTo file ciioBo Macros, moj

9TUM CHUCKOM HOSIBUTCS CITUCOK JOCTYITHBIX MAKpOCOB, TOT YTO HY)KE€H Ha3bIBACTCA
GetAreaText, Hy)KHO €ro IMOICBETUTh HA)KaB HA HET'O MBIIIKOHW, IIOTOM 3aiTH B MEHIO IIpaBee, BO
BKJIaaKy ShortcutKeys, naiit mone NewScortcutKey n mocraBuB Kypcop Ha 3TO IoJie BBOJIA
Haxath KiaBuim Ctrl+A, morom cOoky Haxath KHONKY AsSSign u BHU3Y KHONKy OK.

Jlarnee BbIACIISIEM HAll IPSMOYTOJIBHUK X0JU1a, HaxkuMaeM Alt+A, Ha sKpaH BBIBOAMUTCS OKOIIKO
JUIsl pacyera Iiomaay Gurypsl.

Moowans dmryps @
MacwTal | 1 : 1 oo
Mnowsge guryper | 75894571 | mi =]
Moy M TE NEDKMETH
l Mony9rTe N0 ULEAE
2 HanucaTb nnowaas

29. B okne HactpauBaem Maciitad 1:100, enuHUIBI H3MEPEHUS - METPBI, 3aTEM HAKUMaeM
“TlonyunTts tuiomans, motom “Hamucate momazns”. Ilnomaas mnoMemenus MUIeTcs B MPaBoOM
HIDKHEM YTy KOMHAThl aBTOMAaTHYECKH.

PacunteiBaeM momaas rocTUHON. PrcyeM npusMoyrojibHUKCOOTBETCTBYOLIUI
HpSMOYTOJIBHOM YacTH KOMHATBI TOCTHHOM IO pa3Mepam, U OT LIEHTpa MPaBOi IPaHu 3TOTO
npsimoyrosibHuka uHctpymentoM EllipseTool naxas Ctrl u Shift pucyem opkyxnoCTS.
OO0OBeIUHSEM MOTYICHHYIO OKPYXKHOCTB ¢ TipsiMoyroibHukoM kHomnkoi Weld (mynkt Nol7
ypoka) Haxxumaem Alt+A u BeraucisieM miomnia s rocTHHOW. [Ipy xKeIaHuu MOKeM CO3JaHHOU
¢burype npucBOUTH 3aJIMBKY, COOTBETCTBYIOILYIO THITY 110J1a TOMELIEHHSI BOCIIOJIb30BABILNCH
uncrpymentom FillTool.

[TomyyaeM nmoMeneHus ¢ Ux IUIOMIAAbI0, YKa3aHHOW B TPABOM HMKHEM YTIIY TOMEICHU.
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Take MOTYT TIOJICYMTHIBATHCS TUIOIIAIU CTCH Ha TIOCTPOSHHBIX Pa3BEPTKAaX CTCH M 3aIOJTHATHCS
BEJIOMOCTH OT/ICJIKH IMOMeIeHu. [1aruH mpocToii U ropasno yao0Hee, 4YeM pacder IIomaaei B
aBTOKaJe.

Expor! X
Manea: Eﬂ!‘aﬁ.‘r—lﬁmn o - T T
i Most acerymetTel
:‘:} o Moni kewrro TR
Heeg g "-quTww CHpY e

ACEYMEHTH
Fafaeasi cTon
Mo Aoymenms
M iisiferaTen
g Fils Fissitia: L.ipg L
CATERmS Save a5 type: | WG - IPEG Bikmaps w
e Sort bpe: M - Corel Pressnitakion Exchangs ~
) J EFS - Encapsulated PostScript
WG - Corsl WaordParfack Graphic
WMF = Windows Matafile [Clweb_safe_flenames
EMF - Erhanced Windows Metafie [ b o shosw Filter chalog

CiGM - Coenpruber Graphics Matafie
SWF « Macromesdia Flash
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30. B npuHIMIIE HAa 3TOM MOXHO OBLIO OBl 3aKOHYHTH YPOK, €CJIi OBl paboTa qu3aiiHepa Morjia
ObI OTPaHUYHUTHCS JIBYXMEPHBIM YepucHreM. B ciiydae, Korma Bce jke Halo MEePeHECTH YePTEeK B
aBTOKaJI, JICJIaeM CJICIyIOIIee: IIEPEHOCHM BeCh TEKCT Ha IjiaHe B ciioi greeds_dimentionsmyrem



BBIJICJICHHSI 3TOTO TEKCTa U MEPETACKUBAHMS €r0 MBIIIKOM Ha Ha3BaHKe cios B ObjectManager.
Janee oTkiI09aeM BUAMMOCTS ciost greeds_dimentions nakatuem “riasa”, CKMBOJIA IPUHTEPA U
CHMBOJIA KapaH/IalIkKa CJIeBa OT HA3BaHUS CIIOS.

OrtkpoiBaem meHto File-Export, Beioupaem tun ¢aiina Adobelllustrator, naxxumaem Export.

B cnenyromem okHe femaeM BOT Takue HacTpoiku, Hakumaem OK.

Adobe lllustrator Export rZ|

Compatibdity: | REREERFETE TS ~ |
Destination
(®PC

() Macinkosh

Expork bext as
C}Curves

@ Text

DCunvat spat colors bo process

[} Correck colors using current profile
[] simulate outline effects

[#] simulate comples Filed curves
[“]Inciude placed images

[#] Irclude version 7 preview image

| ok || cancel || el

Select File to Import

Narwa: |@ Padiowstit cTon

E ;{jMuu ACKYMEHTE

{ ﬂ MoR KoHNEHITED
Hepamise  Wdcetesos onpywetse
o ol ai

=

Paficusi cTon
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31. 3akpeiBacm Corel, orkpsiBaem 3d Max, B MoeM ciiydae ceibMO# BepcHH. 3aX0AUM B MCHIO
File-lImport, Beioupaem tun ¢aiina Adobelllustrator, u BeiOupaem Hair coxpaHeHHbIH (aiin. B

nosiBUBIIEMcsI okolke skMeM OK. B cirenyromeM okHe BRIOMpaeM UMITOPTUPOBATEH KaK
MultipleObject, xxmem OK.




Shape Import [E]
Import Shapes &¢:
& Multiphe Obj
oK |
Carcel |

[TosrydaeM Halll [UIaH B Makce, ¢ COXPAaHEHHBIMU pa3MepaMHu IOMEIICHHH, TIPH 3TOM BCE
3aMKHYTbIC (QUTYPBI KOPPEKTHO BOCTIPUHUMAKOTCS OTACIBHBIMU CTAaHIAPTHBIMH IPHMUTHBAMHU.
JUJtsl CJIOKHBIX TUIAHOB M 0OBEKTOB BO3MOXKHO HCIIOJIb30BaHHUE UMITOPTA IO CIIOSIM U3 KOpeJa, B
TAKOM Cllydae Kax /bl cioit uMnoprupyem kak SingleObject u nuz6asisem cebs ot

MPUCOETUHEHUSI KOHTYPOB BCEX CTEH, BCEX OKOH U TII.
Ianee Extrude u MOIEIIHHT 110 BKYCY.

i Untitled - 3ds max 7 - Stand alone License

Fle Edt Tools Group Veews Crostn Modfiers Charscter resctor  Armmation Graph Edbors Rendering Customs  MANSuigh  Help
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Add Time Tag ﬂsﬂo KeyFiers | [T I & b B

3amanue
1. O3HaKOMHUTBCS C TEOPETUUECKUM MaTEPHATIOM

2. OTBeTUTHh Ha KOHTPOJIBHBIE BOTIPOCHI

3. BLIqepTI/ITI: apXHTeKTypHLIﬁ TIaHUPA3PE3KUIOTroJoMacpea-

cTBamuBeKTOpHOropenakropaCorelDraw.

KonTpoJsbHbie BONPoCHI

1. Kakas xiaBuma-Monu(UKaTOp HCHOJB3YETCS Ui MOCTPOSHHS KBaJIpaTOB, KPYTOB B

CoreIDRAW?

2. Kakas kmaBuma-Moau(uKaTop HCHOIB3YETCS ISl MOCTPOSHHS TPSMOYTOJIBLHUKOB,

ITUIICOB «OT cepeaunb» B CorelDRAW?

3. Kakoiif uHCTpyMEHT ucnonb3yeTcs Ui 3aKpyTJIeHUs YIIIOB MPSIMOYTOJIbHUKA?

4. Kaxum 006pa3zoM U3 UIUIICA MOXKHO MOIYYUTh CEKTOP, AYTY
Cnmcox ureparypsl
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TemMma«O6paboTKa uudppoBEHX poTorpadmui

rpaduuYecKHUMHCpPEeALCTBAaAaMUOpPOTrpaMMBH
AdobePhotoshop»

Llesb padoThl: HAyYUTHCS 0a30BBIM IIpUeMaM paboThI C TEKCTOM B IIpOrpamMme
AdobePhotoshop.

KpaTkue TeopeTHuuecKHUEe CBegeHHUH
Texnonorns padboTsl

Hannuce oraem.

OTKpBITh HOBOE M300paKEHUE: pa3Mep J000i, pesKuM — rpagaluu ceporo, GoH OebIi.
Hanucate ci10BO 4epHBIM LIBETOM, MCIIOJIBb3YSI HHCTPYMEHT «[ OpU30HTATBHBIN TEKCT».
Ckaeuts ciou ona u texcra: Cnoit — O0beaunuts ¢ npeapaymmm (Ctrl+E).

Boeinmonuuth kpuctammzanuio Tekcta: Gunbtp — Odopmnenne — Kpucrtanmnuzamus. Pazmep 3-
5 nukcernos.

Pa3mbiTh nzo0pakenue: @uinbtp — PazmbiTe — Pa3mbiTue no [ayccy... ueM Oosblie OyKBBHI,
TeM OOJIbIIIE PAJUYC.

WuBeptupoBats 1Bera pucynka: Mzoopaxenue — Koppekuus — Wusepcus (Ctrl+l)
Nzobpaxenue — I[loBepHyTh X01cT — 900 NpOTHUB YacOBOW CTPEJIKH.

Co3natp nmurarmio wiamenu: @unetp — Crunusanus — Berep: Hanpasnenue — Cnpasa. [Ipu
HEeoOXoauMocTH MOBTOpUTH OuibTp Heckoubko pa3 (Ctrl+F).

Oubtp — Hckaxenue — Psa6w: Crenens — 50%, Pasmep — Cpennsis.

Nzobpaxenne — IloBepHyTh X01cT — 900 1o yacoBoii cTpernke.

Ouibtp — Uckaxenue — Psa6b: Crenens — 30%, Pasmep — bonbiias.

Packpacuts nzobpaxenue: Mzobpaxenne — Pexxum — MHaekcupoBaHHbBIE IBETA,
N3o6paxenne — Pexxum —Tabnuna nBeToB — AOCOIIOTHO YEPHOE TETIO.

IIumem apa0M.

OTKpBITH HOBOE U300paKEHHE: pa3Mep 000, PeKUM — Ipajgaluu ceporo, (hoH OemblIi.
HamucaTh cioBo 4epHBIM IBETOM, UCTIONB3YS HHCTPYMEHT «[ OpHU30HTANBHBINA TEKCT».
[TepeBecTu TekcT B pacTpoBoe nzodpaxenue: Cnoit — PactpupoBats — TekcrT.

Boimonuute kpuctamuzanuio texcra: @unbtp — Odopminenne — Kpucramnmuszanus. Pazmep 10
IIUKCEJIOB.

Hob6asute mepoxoBarocts: ®unbtp — Llym — Jlo6aBuTh mrym: konmuectso 70%,
MOHOXPOMHBIH.

Pa3mbiTh n306paxkenue: @unbtp — Pazmeitiie — PasmbiTue no ["ayccy...paauyc 2

Ckaeuts cion: Cnoit — O0benuauTh ¢ npensiaymum (Ctrl+E).



WuBeptupoBarts 1Beta pucynka: M3oopaxenne — Koppekuus — Uusepcus (Ctrl+I)

N3o6paxenne — Koppekuus — Kpussie (Ctrl+M).

N3o6paxenune — [loBepryTh X05cT — 900 MPOTHB YaCOBOH CTPEIIKH.

Coznate umurtanuio cocynek: @uiptp — Crunuzauus — Berep: nHanpasnenue — Cnesa. [Ipu
HEO00X0AMMOCTH MOBTOPUTH DUIbTp HeckobKko pa3 (Ctrl+F).

N3o6paxenune — [loBepryTh X0scT — 900 M0 YacoBoii CTpeKe.
N3o06paxenne — Pexxum — RGB

N3o0pakenne — Koppekuus — LIBetoBoii Ton/HackimeHHOCT: Y CTaHOBUTH (IIaXKOK —
torupoBanwue, [{BeroBoii ToH — 198, Haceimennocts — 54, Spkocts — 0.

N3o0pakenre — Koppekuus — SIpkocts/KOHTPaCTHOCTD: SIPKOCTh — 9, KOHTPACTHOCTH — 4
Bocnonbezyemcst unctpymeHToM «KUCTb» A1 IpUIaHUS KapTUHKE 3UMHETO BUA, BKIIIOUUM
pexuM «Asporpad» U yCTaHOBUTh KUCTh «CHEKHUHKa» IPOU3BOJIBHOIO pa3Mepa.

JlazepHast HaAMKCB.

OTKpBITh HOBOE M300pakeHne: pa3Mep 000, pexxum — RGB, ¢on Oenbrit.

HamucaTp TEKCT YepHBIM IIBETOM.

Pactpuposats Tekct: Cnoit — PactpupoBats — TekcT.

Ounptp — UmMurtanms — Llemnodanosas ynakoska: [logcserka — 16, Jletanuzamms — 8,
Cwmsiruenwue — 10.

N3o6paxenne — Koppekuus — Kpussie (Ctrl+M).

N300paxenne — Koppekuus — Bribopounas koppeknus nsera. .. l{set — cunwmii, ['ory6oii — 82,
[Mypmypasriii — 1, XKenreriii — -89, Uepnsiii — 0, Koppekuus — AbcomtorHast.

BreigeanTs TEKCT JH00BIM HHCTPYMEHTOM BBIICIICHHUS.

Co3znath HOBBIH cii0i uepe3 konupoBanue: Cioit — Co3nath 1yOoauKatr ciiosl.

3anbeM NepBbli clloi yepHbIM 11BeTOM: PeaktupoBanne — BpINOIHUTS 3aIMBKY — UepHbIit.
Crnoit — Ctunb cnost — BHeniHee cBeueHue:

Crpykrypa: Pesxxum — HopManbsHbIid, Henpospaunocts — 41%, [Iym — 0%, L[BeT — TeMHO-CHHUIA.
OnemeHTHl: MeTon — Tounblid, Pasmax — 42%, Pasmep — 7 nukc.

KauectBo: [{uanaszon — 54%, Konebanue — 18%

BykBbI 1O BOJOA.



OTKpBITh HOBOE M300pakeHne: pasMep JTr000ii, pexxum — RGB, ¢on npo3paunsiii.
Owmibtp — Pennepunr — Obnaxa.
QunpTp — Dcku3z — Xpowm: Jeramuzamus — 8, Cmsryenne — 0.

N3o0pakenne — Koppekuus — LIserosoii 6ananc (Ctrl+B): Yposuu: rony6oii/kpacHsiii - -67;
NypIypHBIii/3eneHblii — 26; sxenTblit/cunuii — 74.

CoznaTh HOBBIH CIIOM: YCTaHOBUTH LIBET (POHA — UEPHBIN, IEPEAHETO MJIaHa — OEIIBIM.
[TpumenuTs k HOBOMY ciior0 punbTpbl Ob0aaka u Xpom.
Packpacuts cioii TeMHee epBoro

[ToMeHSITh CTIOM MECTaMH, Y BEPXHETO CJIOS YMEHBITUTh Hermpo3pauyHoCTh: B TPaBOM HUKHEM
yriry nma"ens Ciowu.

CoznaTh HOBBI cloil. BcTaBUTh Ha HETO TEKCT UM KapTHUHKY.

Pactpuposats Tekct: Cnoit — PactpupoBats — TekcT.

OunbTp — Mckaxkenne — BoiHa: ycTaHOBHTE 4nci0 TeHepaTopoB — 44; nnuHa BosHBL — 0T 30
1o 145; ammmutyna — ot 1 o 39; macmtad — ropus. 11, Bept. 5. [Ipu HE0OX0mUMOCTH

noBTOpuThH JeiictBue puibtpa (Ctrl+F).

[lepemecTUTh CIIOH C TEKCTOM B CEPEIUHY.

TekcT «BBICOKOTO HAIPSKEHUS».

Co3nate HOBOe m3o0pakenue: pazmep 1000x500 mukce., pesxxum RGB, ¢oH uepHBIii.
Hamnucath ciioBO KpynmHO G€bIM 1IBETOM.

Crnoit — Co3natp nyoauKar ciosl.

OCHOBHOI CJIO# OTKJIFOUUTD (MUKTOrpaAMMa «IJia3»).

Cneiite nyonukar Haamucu u ¢pon (Ctrl+E).

Ounptp — Crunmsanus — Berep. [ToBToputs 2-3 pasa (Ctrl+F).

W3menuTs HanpaBieHue Betpa u moBTOpUTH NprMeHeHHe QUIbTpa.

[ToBepHyTh H300pakenue Ha 900 mpoTHB yacoBoii crpenku. CHOBa MpUMEHHUTH Berep
HECKOJIBKO pa3 ISl KAXKIO0TO HAIIPABICHHS.

BepuyTs nzobpakenne o6paTHo.

[Tpumenuts punbtp PsiOp: Gunprp — Uckaxenne — Pa6p: Crenens — -95%, Pazmep —
Cpenuss.

Ilepennem u3 pexuma JlexkapToBsix koopauHat B [lomsipable koopanHaTel: QuibTp —
Hckaxenne — llossspHble KOOPAUHATHL: IOCTABUTH rajouky — [IpsMOyrosibHbIE B ITOJISIPHBIE.

[ToBTOPUTH BCe MaHumysauuu ¢ puibtpamu Betep, Psa6b.



BepnyTb n3o0paxenue B npsMoyrojbHble KoopauHatsl: OuibTp — Mckaxxenune — Ilonspubie
KOOPJIMHATHI: IOCTABUTh TAJI0UKY — [10oJIsIpHBIE B TPAMOYTOJIBHBIE.

Packpacum uzobpaxenne: M3o00pakenne — Koppekuus — LBetoBoii Ton/HackieHHOCTS:
YcraHoBuTh (priaxkok — ToHUpoBanue, LiBeToBoi Ton — 200, Hackimennocts — 41, SIpkocts — 5.

C10#i ¢ HAAMUCHIO CAEIaTh BUANMBIM. BBIICINTE TEKCT HAa 3TOM citoe: yaepskuBas kiasurry Ctrl
HIEIKHYTH JIEBOW KHOIKON MBI HA MUHUATIOPE CIIOA.

VY nanute Coi ¢ HaIUCHIO.

PenaktupoBanvne — BBINOIHUTE 3aJIMBKY — benblil.

Breigenenne — Moaudukarus — CxxaTb — Ha 2 ITUKCEITBI.

PenaktupoBanvie — BBINOIHUTE 3QJIMBKY — UEpHBIi.

TekcT u3 chipa.

OTkpeITh HOBOE M300pakenue: pazmep 1000x400, pexxum — RGB, ¢oH yepHsbIit.
Hanmcats Tekcr nsetom R248 G230 B161, sxupHbIM mpudTOoM.

BbienuTh TEKCT Ha 3TOM ciioe: yaepkuBas kiaBuiny Ctrl menkHyTh JeBoi KHONKOW MBIIIH Ha
MUHHATIOPE CIIOS.

Crnenarb JpIpKU: aKTUBU3UPYEM UHCTPYMEHT JIacTUK, U, MEHsIS B TAHEIU IapaMeTpOB pa3mMep
KHCTH, HAPUCOBATh HYKHOE KOJIMYECTBO PA3JIMYHBIX 110 JUAMETPY OTBEPCTHM.

Co3znalite HOBBIN CJIOH. BrlneneHne Texcra JOKHO OBIThH aKTUBHBIM. 3aJIENTE €r0 Ha HOBOM
cJioe 0oJsiee TEMHBIM JKEJITBIM [IBETOM, YEM TOT, YTO UCIIOIB30BAJIMA U1 OCHOBHOM Haanucu R217

G190 B110.

Cuumure Beigenenue Ctrl+D.

[ToMeHsTh citoM MecTaMHu.

K BepxHeMy ci1010 mpuMenuM cTiib ciosi: CJIONM — Crumb ciios — TeHb:

Crpykrypa: Pexxum — YMHOkeHue, Henpospaunocts — 35%, ocranpHOE 063 H3MEHEHHIA.
KauectBo: lllym — 5%, ocransHoe 6€3 N3MEHEHHIA.

He 3akpbiBasi OKHO TIEpeKIIFOYaeMCs B CTHIIb THUCHEHHE:

Crpykrypa: ['myouna — 331%, ocranmsHOe O€3 M3MEHEHUH

3areHeHHOCTh: KOHTYp TIISHIIA — CKPYTJICHHBIE CTYIICHH, OCTAJIbHOE 0€3 M3MCHECHHUM.

He 3akpbiBast OKHO TiepeKrodaeMcs B CTHIIb [ JIsHer:

Crpykrypa: Ocetnenue — 24%, Cmenienne — 20 nukc., Pazmep — 21 muke., Korryp —
BomHucTeIil yKIIOH, OcTanbHOE 0€3 N3MEHEHHIA.

Oo6benunute ciou (Ctrl+E).

3amanue
1. O3HaKOMUTHCS C TEOPETUUECKUM MATEPHAIOM
2. OTBETUTH HA KOHTPOJIBHBIE BOTIPOCHI



KonTpoJbHBIE BOIPOCHI

1. Kakas komaHsa ucnonb3yercs Ui pacTpUPOBaHUS TeKcTa?

2. Kaxoii apdext naet punptp Kpucrammszanus, [lym?

3. Kakoii a¢pdexr naer punstp Betep?
Cnmcox ureparypsl
1. bepesorckwmii, H.W. [TpakTuKyM 10 KOMIIBIOTEPHBIM TEXHOJIOTHSM : yue0.110c00. /
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«Axanemus», 2004, — 384 c.
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6. Hukomnaesa, E.A. AdobePhotoshop CS: npakTuueckue 3a1aHusi: mocoOue Iisl KO,
rumHasuii, nurees / E.A.Hukonaesa, U.b.I'pago6aeBa. — Mu.: ABepcas, 2006. — 128 c., u.



Jla6opaTopuas pa6ora Nel0 Tema «BoluepuuBaHueniana,
pa3pe3anoCHOBHBIXKOHCTPYKIMOHHBIXY3/I0BIPOMBINLIEHHOT03/1aHUSICPEACTBAMHUIIPOrpam
MbBIAUtOCAD.»

KpaTkue TeopeTHuuecKHUEe CBegeHHUH
[TocTpoeHne mnana Taxka

HOCTpO@HI/Ie IJIaHa 3Ta’Ka BBIIIOJIHSACTCA B cne)lyfomeﬁ IIOCJICJOBATCIIBHOCTHU.

1. OrcTynuTh OT HWKHEH U IeBoi paMku yepTexa 1mo 80 — 90 MM 1 HaHEeCTH KpallHUE OCH CETKU
KOOPJIMHAIIMOHHBIX OCEeH HECYIIUX KOHCTPYKLUH 3aHUsI B COOTBETCTBUH C BAPUAHTOM 3a/1aHUs.
Oc¥ BBITNIOTHATh TOHKUMH IITPUXITYHKTUPHBIMH JIMHASMU ¥ 0003HAUYNTh MapKaMH B KPYKKaxX
nuaMeTpoM 8-12 MM 1o J1eBoi U HUKHEH cTOpoHaM IjiaHa 31aHus. Pa3mep mpudra as
0003HaYeHHS KOOPAMHAIIMOHHBIX OCeil BRIOpaTh Ha 1 — 2 HoMepa Oosbiie, yem pazmep mpudra
YHCEeIL.

2. HanecT KOHTYpBI HAPY)KHBIX U BHYTPEHHUX KallUTAIBHBIX CTCH 3aHUs U IIeperopoiok. Puc.
3. IIpuBs3KY CTEH K OCSIM BBITIOJIHUTH COTJIACHO BapHAHTY. BCe KOHCTPYKTHBHEIE 3JIEMEHTHI,
NIOMNABIIKE B CEYCHHUE, TIOKA3aTh OCHOBHOM TOJICTON JIMHKEH. JINHIM KOHTYPOB, HE MOMaJalolue
B IINIOCKOCTDH CCUCHMU, BBIIIOJITHUTH CIUIOIIHONW TOHKOM nuHuer. CTeHbI B CEUEHUH HE
mITpUXoBath. [loka3aTh NPUMbIKAaHNE BHYTPEHHHX IIEPETOPOIOK K HAPYKHBIM CTCHAM.

3.B HApY>KHBIX CTCHAX BbIUCPTUTHL OKOHHBLIC ITPOCMBI .

Bce okoHHBIE TPOEMBI BBIIIOJIHUTE C YETBEPTHIO, KOTOPYIO PACIIOIOKUTH C BHEIIHEH CTOPOHBI
OKHa. MapKy 3aIT0JTHCHUS OKOHHBIX IPOEMOB YKa3aThb C BHEIITHEH CTOPOHBLI 3J1aHUAA.

4. BeI4epTUTh IBEPHBIC IPOEMBI, YIUTBIBAs CICIYIOLIME MOMEHTBI: HAPY)KHAs IBEPh TOJDKHA
OTKPBIBATHCA TOJIBKO I10 HAIIPABJICHUIO BbIXOAAa U3 30aHUS, HaIpaBJICHUEC OTKPBIBAHUA
BHYTPUKBapTHPHBIX (MEKKOMHATHBIX) IBEPEH BEIOMPATh UCXOS U3 yI00CTBA SKCILTyaTalluy
IIOMELICHUH; ABEPHU BEAYIME U3 KBAPTUP HA JIECTHUILY, TOJIKHBI OTKPBIBATHCS BO BHYTPh
KBapTUpHL. [Ipoem 11 HapyKHOU JBEPH BBINIOJHSACTCS C YETBEPTHIO. /IBEpHOE MMOJIOTHO Ha
TUTaHe U300pa3uTh TOJIICTOU CIuTOmHOM JmHUeH oy yriom 300. Mapky 3amoyiHeHHsI TPOEMOB
JBepeil ykazaTh HU(POii, TOMEUICHHON B KPYXKOYKE JUAMETPOM 5 MM.

5. BeluepunBaHue JECTHHIII B TUIAHE TIPOU3BOIUTH MOCIIE pacyeTa M BhIYCPUUBAHKS JICCTHUIIBI
B paspese (10 MoJyYSHHBIM pa3Mepam).
ITpu BBINOTHEHHUH JICCTHHUIIBI HA TUIAHE YYIECTh CICAYIOIIHE MOMEHTHI:

¢ Ha IEPBOM 3TAXKE BBIITIOJIHUTH LOKOJBHBIA JIE€CTHUUHBIM Mapul 1 HWKHUM Mapil JICCTHUIBI,
I/II[}/HICI\/'I C IICPBOI'0 HA BTOPOI'O OTAXK. Taxk xak rOpu3OHTaJIbHasd CCKyIas IJIO0CKOCTb IMMPOXOJUT
Ha YPOBHC OKOHHBIX IIPOEMOB, TO HWKHUN Mapl IMoKa3aTb HE IMOJIHOCTBIO, a C JIMHUEH O6pBIBa.

M HpI/I BBIITIOJIHCHHUH I1JIaHA BTOPOI'O 9TaXKa HCO6XOJII/IMO IOKa3aTh JiBa IIOJHBIX MapIlia
JICCTHUIBI, UAYIIUX C IICPBOTO HA BTOpOﬁ OTaxX.

* Mexy Mapmamu B JIECTHUYHBIX KJIETKAaX OCTaBUTH MPOCBET ¢ 3a30poM 100 mm.
* [Toka3ars CTpenkoi HalpaBiIeHUE NIOIbEMA 110 JIECCTHUYHOMY MapIy.

6. PacctaBuTh B caHy371aX U Ha KyXHE HEOOXOJMMOE CAHUTAPHO-TEXHHUECKOE U IJIEKTPUIECKOE
o0opy0BaHuE, KOTOPOE MPOMAapKUpoBaHO OykBamu: B — BaHHa, Y — yHuras, M — moiika, D11 —
JNIeKTpHUecKas 1neyb, P — pakoBuHa. Pasmeps! 000pynoBaHus ykazaHnsl Ha puc. 8. PacctosiHue ot
JIEKTPUUYECKOMN MeUH J0 CTEH JI0JKHO ObITh He MeHee 100MM B COOTBETCTBUU C TPEOOBAHUSMU
MOXKapHON O€30MaCHOCTH.



7. Ha uepTterxe 1mu1aHa 37aHUs IPOCTaBUTh pa3Mephl B MM. Pa3Mepsl HAaHECTH B BUJI€ 3aMKHYTBIX
IIETIOYEK, OTPaHNUYCHHBIX 3aceukaMu (rox yriiom 450). Pa3mepHble TMHUM JOTKHBI BHICTYIATh
3a KpaifHue BeIHOCHBIC JTHHUHU Ha 1-3 MM. Lludpsr npoctaButh Hax pazMepHoit muauEH. C
BHEIITHEW CTOPOHBI 3[aHUsI TPOCTABUTh TPH JIMHUH (IIETIOYKH) pa3MepoB. [lepByro pazmepHyto
JIMHUIO PACIIONIOKUTH Ha paccTosTHUM 15-25 MM OT BHemTHero KOHTypa 31aaus. Mexay coboit
pasMepHbIe JIMHUK PacloyIOKUTh Ha paccTossHuu 7-10 mm. Ha nepBoii pasmepHoi TuHUM
yKa3aTh pa3Mepsl IPOEMOB U POCTEHKOB. Ha BTOpO pa3MepHOI JTMHUM IPOCTABUTh Pa3MeEpPbI
MEXy Pa30MBOUYHBIMU OCAMH HECYLIMX KOHCTpYKUUi. Ha TpeTheil pa3mepHOl THHUM
IPOCTaBUTh Ta0APUTHBIC pa3Mepbl (MY OCSIMHU HAPYKHBIX CTEH 31anust). [Ipumep
IPOCTaHOBKH HAPYKHBIX pa3MepoB Ha puc. 9. BHyTpH miaHa 31aHus 3aMKHYTBHIMH LIETTOYKaMHU
IPOCTaBUTh BCE HEOOXOAUMBIE pa3Mephl (IIUPUHY U TIIYOHHY Ka)KI0TO MOMEIICHHUS, TOJIIIUHY
CTEH M NepEeropoIOK, MPUBS3KY CTEH K OCSIM).

8. IlpocTaBUTh MIOMIAI )KUJIBIX TOMEIICHUH B HIKHEM IIPABOM YTITy TIOMEIICHUS
HOJUYEPKHYTh CIIOUIHOM JuHKuel. [lnomanp Beicuntats ¢ TouHocThio 10 0,01 M2. Kopugop,
JIOJUKUSL, TyaJleT U KyXHS HE SIBJISIFOTCS JKUJIBIM TOMEIIEHUEM.

9. Ilokasath Ha IUIaHE HANpaBJIEHUE CEKYIEH MIOCKOCTU. YUEeCTb, UTO CEeKYIIasl MJIOCKOCTh
JIOJKHA 00513aTEIIbHO IIPOXOIUTH 110 JIECCTHUYHOM KIIeTKe 10 OmrKkaiiiemMy K HaOIroAaTeto
Maplly, a TaK k€ M0 OKOHHBIM M JBEPHBIM IIpoemMaM. Ecian 3To Heo6X01uMo, pazpes3 Hy»KHO
CZEJaTh CJII0KHBIM CTYIEHYATbIM.

10. Yeprex ruiana noanucarhb, ykazaB Homep 3taxa. Hanpumep: Ilnan 1 staxa, [lnan 2 staxa.
[Toctpoenue paspesa 3qaHus

HOCTpO@HI/Ie pas3pesa XUJI0ro 1o0Ma BeIIIOJITHUTE B cnenyfomeﬁ IIOCJICJOBATCIIBHOCTH.

1. HarecTr KOOpAMHAIIMOHHBIC OCH 3/IaHUS, IPOXOISAIINE Yepe3 HECYIIUE CTCHBI. YKa3aTh
MapKu Ocel COOTBETCTBEHHO 0003HAUEHUAM Ha Tutane. Pazmep mipudTa 11s 0003HaueHuUs
KOOPJMHAIIMOHHBIX OCel M MapOK BBIOpPATh HA OJIMH-JBA HOMEpa OOJIbIIIe, YeM pa3Mep mpudTta
pa3MepHBIX YuCceN Ha yepTexe. [[pocTaBuTh pa3Mepsl, ONPEACISIONIUE PACCTOSIHIS MEKIY
OCSIMU.

2. HanecTts ropu30HTANBHYIO JIMHUIO, COOTBETCTBYIOIIYIO YPOBHIO YHCTOTO T0OJIa IIEPBOTO
3Taxa. DTOT ypOBEHb MPUHUMAIOT 32 HYJIeBYt0 oTMeTKY (+0,000). OTJIOKUTH OT 3TOM JIMHUK
BBEPX pa3Mep BBICOTHI 3Tax<a 10 3aJlaHuI0 (paccTostHue OT mosa 1 aTaxka ;1o mojia 2 3taxa) u
MIPOBECTH TOPU3OHTAIBHYIO JIMHHIO, KOTOPAast OyIeT SIBISIThCS YPOBHEM YHCTOTO T10J1a BTOPOTO
sTaka. HameTuTs nuHUIO HU3a nepekpbiTus 1 3Taxa, 0TJI0KHUB OT noja 2 3taxa BHU3 300 MM
(Tommuua mepekpbiThs). OTIOKUTH OT MOJIa 2 dTaKa BBEPX pa3Mep BHICOTHI IOMEIICHHS U
MPOBECTU TOPU3OHTATBHYIO JTHHHIO, KOTOpast OyIeT SIBISThCS TUHUEH HU3a YPOBHS MEPEKPHITHS
2 JTaxka

3. BBIMOTHUTH KOHTYPHI HAPYKHBIX U BHYTPEHHUX CTEH U meperopook. [IpuBs3ku atux
3JIEMEHTOB K Pa30MBOYHBIM OCSIM BBITIOJIHUTH B COOTBETCTBHH C MIPUHITHIMH TOJIIIUHAMY ITHX
9JIEMEHTOB Ha I1aHe. Bce KOHCTPYKTUBHBIE 3JIEMEHTHI, MOMAAIOIINE B CEKYIIYIO TNIOCKOCTH,
BBIYEPTUTH TOJICTOH OCHOBHOM CIUIOIIHOM JTMHUEW, BUAUMBIE TUHUN KOHTYPOB U JIBEPH,
HaxoJsALIMeCs 3a CEKYyIIEeN IIIOCKOCThIO — TOHKOM OCHOBHOW CIUIOLIHOM JIMHUEH.

4. HaMeTuTh TIOJIO’KEHUE OKOHHBIX U JIBEPHBIX IIPOSMOB B HAPYXKHOU CTEHE. YUeCTh HAJTMINC B
OKOHHBIX U JABEPHBIX MTpoeMax yeTBepTeld. Pa3Mepsl co 3Be3J0YKOI SBISIOTCS CIIPABOYHBIMH U
Ha YePTEKEe HE MPOCTABIISIOTCA.

5. Berueptuth BeIHOCH KapHHU3a. HeoOxoaumblie pa3mepsl B3sTh Ha puc. 15. OpopmMuTh KOHTYp
KPOBJIA B COOTBETCTBUU C 3a/laHUEM.

6. BeruepTuth necTHHIly. B 1aHHOM 3a1aHUU MTpeaiaraeTcs BBIMOTHUTH JBYXMapIIEBYIO
nectHUlly. Tak Kak BbICOTa OJJHOIO Mapiiia paBHa 72 H ataxa, To Juis onpeaeneHus nojioKeHus
YPOBHS JIECTHUYHOW TUIOIIAJKH MEXKy IEPBBIM U BTOPBIM 3TaKOM HYXKHO ITPOBECTU



TOPH30HTAIFHYIO JIMHUIO TTOCEPEIUHE BBICOTHI 3Taxa. J{Jis pacuera JeCTHUIB TPUHIUMAIOT
BbICOTY mozctynenka h = 140 mm st Bapuanta ¢ Hat = 2,8 M, a uis BapuanTta ¢ Hat =3 M
BbICOTY nozicTyrneHka h mpuaumarot = 150 MM. 3TO 3HAYHT, YTO B OJHOM JICCTHUYHOM Mapiiie
4KCcII0 NoAcTyrneHKkoB paBHO 10. Tak kak BepXHsis NIpocTyIb ((pprU30Basi CTYICHb) COBIAIACT C
JIECTHUYHOM Tutomaakoi (cMotpu y3en 2 puc. 24. ), TO 4KCIIO MPOCTYIEH B OHOM Mapiie Oyaer
Ha €/IMHUILY MEHBIIIE.

10 — 1 = 9 mpocrymei.

JumnHa npoctynu b = 310 mwm juis BapuanTa ¢ Hat = 2,8 M, a a1 BapuanTa ¢ Hat = 3 M BbicoTa
npoctynu b = 300 MM. A 3HAYWT JTHHA TOPU3OHTAIBHON MPOEKIMK Mapiia (3aJI0KeHHe MapIia)
B=9xDh.

J1J1s1 BBITTOJTHEHHS [OKOJIBHOTO JICCTHUYHOTO MaplIiia TpedyeTcs pacCYuTaTh HEOOXOMMOe
KOJINYECTBO CTYIEHEH.

Pacuer HaunMHAETCS C ONpPEIEICHUS PACCTOSHUS OT YPOBHS IIOKOJIBFHON TUTOIIAAKH IO YPOBHS
TUIOINAAKH MeXay 1 u 2 ataxkoMm. JIJist 3TOro ckiiasbiBaeM BbICOTY JBepHOTo nosoTHa (2100 Mm),
pa3mep nepembruku (He meHee 150 M), BbIcOTHI JJecTHHYHO# tutomanku (150 mm) 2100 + 150 +
150 = 2400 mm. U3 5TO# BeM4MHBI BEIUUTAEM BBICOTY JiecTHUYHOrO Mapiia 2400 — 2 Hor.
[TonyueHHOE YHCIIO0 JOIDKHO OBITh KPAaTHO BBICOTE MojcTyneHka h. Hampumep mist Beicotsl HaT
= 2800 mm BrIcoTa OKOIBbHOTO Mapiia = 2400 — 1400 = 1000 mMm. BeicoTa moacTyneHka s
Hoat = 2800 mm h=140mm™m nio 3amanuto. 3uaunt 1000 / 140 = 7, 14. Yucno cryneHeit 10KHO
OBITH KpaTHO h, mosTOMY IpHUMaeM KoJIM4YecTBO MoACTyNeHKOB = 8. KonnvecTBo mpocTyme
Oyzner Ha 1 mensmre 8-1 = 7. [Ipumep pacuera nokaszan Ha puc. 18.

7. CTyneHbKy KpbLiblia BBIIOJIHUTH BbICOTOM 150 MM, TakuM 00pa3om onpezienuB ypOBEHb
3EMJTH.

8. Odopmuth 110KOITb 3MaHMsE. HeoOXoanMbIe pa3Mepsl IIOKa3aHbl HA pucC. 27.

9. IIpocTaBUTH BEICOTHBIE OTMETKH YPOBHEW YHCTOTO TOJIA STAXKEH, MEPEKPHITUS BEPXHETO
9TaXka, JECTHUYHOM IJIOIIAJIKH, YPOBHS 3€MJIM, KOHbKA KpbIIKU. OTMETKH YPOBHEH MPOCTABUTH C
TOYHOCTBIO /10 TpeThero 3Haka. HyneByro" oTMeTKy yka3ath 0€3 3HaKa; OTMETKH BbIILIE HYJIEBOU
- CO 3HAaKOM "+", HIKe HyJIeBOH - co 3HakoM "'-"'. BHe KoHTypa uepTexka, Ha paccTossHUM 15-25
MM OT Hapy)KHBIX TIOBEPXHOCTEH CTEH HAHECTH Pa3MepPHI 10 BBICOTE IIPOEMOB B CTEHAX U
Heperopokax, U300pakeHHBIX B pa3zpese

10. [Toxmucatk pa3pes, ykazaB 0003HaYCHUE CEKYILEH IIOCKOCTH B COOTBETCTBHH C
0003HaYeHNEeM JIMHUH pa3pe3a Ha IUIaHe.
BoinosiHeHust y3/10B 31aHUSA

Y3en 3qaHus YKa3aHHBIN B pa3pese B 3aBUCMMOCTH OT BapHaHTA IO 33IaHUI0, BBHITIOIHUTH B
macurrade 1:10.

V3en Ha pa3pes3e NIpoMapKUpPOBaTh KPYKKOM CIUIOIIHOW TOHKOW JIMHUEH. Ha TMHUKM BBIHOCKH C
IIOJIOYKOM yKa3aTb HOMEp y3JIa.

Pa3mepsl Ha y311e, ykazaHHbIE CO * HE MPOCTABIIATh. BHIOIHUTE IITPUXOBKY MaTepHuasia
KOHCTpYKIMH B cedernu B cootBercTBrm ¢ ['OCT 2.306.

TpeboBanust k 0pOpPMIIEHUIO TPAKTUUECKUX PadOT

Ha gopmare Al ueptéxHoii Oymaru, BBIIOJIHUTH IOCTPOESHUE YEPTEXKa IIaHA ITaxka, pa3pesa u
(acaja )KUIOro WK MPOU3BOJACTBEHHOIO 31aHUS.

[TocnenoBaTenbHOCTH BBHIOIHEHUS PaOOTHI:

IPOJAyMaTh KOMIIOHOBKY YepTexa

110 MHAUBUAYAIIBHOMY 3a/1aHUIO BBIIIOJIHUTH IIOCTPOEHUS IUIaHA ITaKa



dacan 3maHus
pa3pes 31aHus
SKCITMKALUIO MT0JIOB
BBITIOJIHUTH Ha pa3pe3e JICCTHUYHBIN Mapil (IpeiBapuTeIbHO PACCYUTAB €T0)
IIPOCTaBUTh Pa3MePhl, YPOBHHU, CAHTEXHHUUECKOE 000py10BaHHUE
3aI0JIHUTh OCHOBHYIO HaJIHCh
3amanue
1. O3HaKOMUTBCS C TEOPETUUECKUM MAaTEPHAIOM
2. OTBeTUTHh Ha KOHTPOJIBHBIE BOTIPOCHI

3. BBINOTHUTH HHIUBUYATHHOE 3a/IaHUE

KonTpoJbHBIE BOIPOCHI

. OO111e cBeIeHUS O CTPOUTEIIBHBIX YepTexax?

. IlocnenoBaTenbHOCTD BBINMOJIHEHHS [UIaHA 3Taxa?

. Hanecenue pazmepoB Ha 1u1ane staxa. [IpoctanoBka miomazei.

. KoopanHanmoHHele ocu.

. BeimontHenne paspesa 3qanus?

. IlocTpoeHune IeCTHUYHOTO MapIiia ¥ ero pacyer?

. Hanecenne pa3mepoB, OTMETOK BBICOT M KOOPAWHAIIMOHHBIX OCel Ha pa3pese?
. IlocnenoBarenbHOCTD BBINOMHEHUS (pacana 3qaHus?

. HaneceHune KoOpAMHAIIMOHHBIX OCEH, OTMETOK BBICOT Ha (acagax?

10. 3anonHeHue TabaMI HKCIUTUKALMS T10JIOB, BEJOMOCTb OKOHHBIX U JABEPHBIX TPOEMOB?

© 00 NOoO Ol WN B

Cnmcox ureparypsl

1. XKapkos H.B., IIpokau P.I"., ®unkoB M.B. AutoCAD 2014. ITonHO€ pyKOBOACTBO —M.
Hayxka u rexnuka, 2014. — 630 c.

2. ITonemyk H. Camoyuutens AutoCAD 2015. — CI16.: BXB-Iletepoypr, 2015. — - 464 c.:
wi. — (CaMoy4uTens).



JlabopaTopnas paGora Nell

Tema «Pa3padoTka 1MHAMHUYeCKHX 0JIOKOB I BbIYePUYHBAHUSI ADMUPOBAHHBIX CeYeHMit
JKeJ1€300eTOHHBIX KOHCTPYKIMIi cpeacTBaMu nporpammbl AUtOCAD»

Ileas pab6borTt

HayuurTpbpcsag Hcnoadb30BaTh OMJOKHU U AaTPUOY TH B
yeprexe. O6be ITUHSITDbL 0O0O0BbBEeKTBHB 4uepTexaB OJOKH
UM BJJaadbHeHmeM MOAUDUULUPOBATHL KaK OJlHO
LeJaoe.

KpaTkue TeopeTHuuecKHUEe CBegeHHUH

broku u aTpuOyThl SBIAIOTCS BaXXHON COCTABISIONIEH aBTOMAaTHU3UPOBAHHOTO (POPMHUPOBAHUS
YyepTeKei, OHM MO3BOJISIIOT MMOBTOPHO HCIOJIb30BATh OJHAXKIBI CO3JaHHbIE I'PYIIbl 00BEKTOB U
TEKCT, a TaKKe JeJIaTh CChUIKM Ha uyepTexu. biok B AUtOCAD — 310 oauH 00BEKT, HE3aBUCUMO
OT KOJIMYECTBa OOBEKTOB, HCIIOJIB30BAHHBIX /ISl €r0 CO3AaHUs. A TMOCKOJBKY 3TO OJUH OOBEKT,
TO €ro MOXHO JIETKO IepeMellarh, KOMHPOBaTh, MacIITabWpoBaTh WM Bpamars. [lpu
HE0OXOAMMOCTH OJIOK MOKHO PACUJICHUTh HA UCXOHBIC OOBEKTHI.

C 6510K0OM MOXKHO paboTaTh TaK K€ KakK C JOOBIM 00BEKTOM yepTexka. MOKHO HCIIOJIb30BATh
NPUBS3KY K XapaKTEPHBIM TOYKaM OTJIEIBHBIX OOBEKTOB B OJIOKE, XOTS U3MEHSTH OTICIbHBIC
00BEKTHI Hellb3s. BIIOK MOYXKHO COXpaHUTh B YepTeKe WIN B OTAEIBHOM (ailsie u B JanbHeiemM
BCTaBJIATh B J1000i ueprex. AUIOCAD mno3BonsieT mMpUCOEAMHATH K OJIOKY OmIpeseseHHbIe
aTpuOyThl. ATPUOYTHI — 3TO SAPJBIYKH, CBSI3aHHBIE C OJOKOM. ATPHUOYTHI 4acTO MCIIOJIB3YIOT JAJIS
3aIuCH TeKCTa, oTHOcALIerocs K 010Ky. [IpuBsa3pIBaTh aTpuOyThl MOKHO TOJIBKO K Onokam. OHu
OPUMEHSIOTCS U1 MAPKUPOBKH OOBEKTOB U JJISl CO3JJaHUs IPOCTHIX 0a3 TaHHBIX.
[ToaroroBuTenpHast 4aCTh PabOTHI
1. HaynuTe HOBBIN yepTex 03 madioHa, AMHUIIBI 10 YMOJTYAHUIO BEHIOEPUTE METPUUECKHUE.

2. Coszpaiite ciou uist moctpoenus (cm. puc.l). Puc.1

3. YcranoBure mumMuTH popmata A3.

4. BeraBte Onok mtamna B cBoit ueptex. Ilpu 3ToM HE0OX0MMO 3HaTh, YTO OJIOK BCTAaBIISETCS C
HOMOIIBI0 0a30BOI TOUKM, KOTOpPask JOJKHA MPUCYTCTBOBATh B KakaoM Oyioke. ba3oBas Touka
Oyzer UMeTh KOOpAMHAThI, KOTOopble Bbl ykaxkere mpu BcTaBke Ojno0ka B 4epTex. s OGnoka
mramna 06a3oBas TOYKa PACHoJaraeTcs B JICBOM HIDKHEM YNy paMku. YTOOBI BCTaBUTH OJIOK
nITaMIia BeIMosHUTE cienyromiee: 4.1. BeiOepure Ha naHenu MHCTpyMEHTOB ''biiok" Ha BkIaake
"I'maBHast" xomaHny BceraBka mwim u3 meHto BcraBka P brok. OTkpoeTcs nuanoroBoe OKHO
BceraBka. MoxxHO BcTaBiaTh b0 Onok, nubo ¢aiin. biok pamku gopmara A3 co mramnom
Haxonutcss B aitne A3_MO. 4.2, JIng BcraBku (aiina menkHure Ha KHomke O630p".
OTkpoeTcs 1ManoroBoe OKHO Jisi BbiOOpa (aiina ueprexa. Beibepute daitn A3_MO. B 30ne
"Touka BcTaBkM" ycTaHOBHTE (uakok "YKazaTh Ha 3kpaHe', a B 30Hax "MacmTal" u "Yron
noBopota” ¢uaxku orkmounte. Dnaxkok "Pacwienuts”’ momkeH ObITh OTKIIOYEH (OH
BKJTIOYAETCSl KOTJa HY)KHO BCTaBHTh OJIOK B BHJE OT/ACIBHBIX OOBEKTOB, a HE B BUAC CIUHOTO
osoka). Haxxmure OK,

4.3. TosiButcs nzo0Opakenune Oioka. Tak Kak Al TOYKH BCTaBKH BbIOpaHa omus "'Yka3zaTh Ha
9KpaHe", B KOMaHJIHOW CTPOKE IMOSIBUTCS 3alpoC, B OTBET HAa KOTOPHIH BBEAUTE KOOPIMHATHI
6a3oBoit Touku 0,0. [lanee orkpoercss okHO "PenaktupoBanue arpuOyToB" BBOIUTE 3HAUYEHUS
aTpuOyTOB, OTBEYas MOCIEI0BATEIBHO HAa BCE BOIIPOCH!, KACAIOLIMECS 3allOJTHEHUS ITaMIia
3amanue

1. Hayuutbcst 00beIuHATh OOBEKTHI B OJIOKH;

2. Hay4uThcst BCTaBIATH OJIOKM ¥ (Daiiiibl B YEPTEXKH,



3. Hayuutbcst ynpaBisTh 0J10KamMH;
4. Hayuutbcs paboTath ¢ aTpubyramu.

KoHTpo/IbHBIE BONPOCHI
1. OmnummTe anropuT™ pa3zpadOTKU AMHAMHUYECKUX OJIOKOB?
2. Kak 00benuHUTh OOBEKTHI B OJI0KHA?
3. Uro takoe aTpulyThI O10Ka?

Cnmcox ureparypsl

1. XKapkos H.B., IIpokau P.I"., ®unkoB M.B. AutoCAD 2014. ITonHO€ pyKOBOACTBO —M..
Hayka n Texnuka, 2014. — 630 c.

2. IToneuyk H. Camoyuutens AutoCAD 2015. — CI16.: BXB-Iletep6ypr, 2015. — - 464 c.:
1. — (CamoyuuTesn).



JlaGopaTopuasi pa6ora Nel?
Tema «CtaTHuecKHuii pacueT MJI0OCKOIi cTep:kHeBol cucTeMbl cpeacTBamu ScadOffice.»

PacueTHasi cxemMa: 1iockas Metauindeckas gpepma ( MaTepuan cTaib
OOBIKHOBEHHAS , TIONIEPEYHOE CeUCHHE CTepykHel aByTaBp Ne 16)

HNucrpykuus nogn3osaresio [IK SCAD Pacuer ¢pepm

1 vacte(gpepma
¢ dHcecmKuMu
V3NAMU)

1.Co3naem
HOBBINHWIN
OTKpBIBaEM
CYILIECTBYIOLIUI

2.3amaeM ceome
mpuropepMbI

3.
3amaemMorcecmko
cmo

4.3anaeM onopH
ble C6A3U

5.3arpyxaem

6. Coxpansiem

7.Pemaem

8.ITpocmarpu-
BaeM
pe3ysbTaThl

YTOYHSIEM CIMHUIIBI K3MEPCHHSI, YTOUHSIEM THUII CXeMBbI (cxema mun 2)
JloarBepxnaeM roroBHOCTE «OK». C03)1aeM MaIK ——l WA OTKPEIBAaEM
y
CymeCTByIOH_IEIO% * 32/1a€M UMSI TIATIKE lirp 3045, (aomep
CogpaHiTE o i
IPYIIIIBL), . Bamaem ums (aiiia | Mma daitna: | pepma - Msanos, (tema

o CoMpaHuTE
71abopaTOpHO#, (haMUITUs CTy/IEHTA),

=
BBomuM y3iur  Manbl  INewenTs ; L= ¥ &, ; (XuZ,Y=0) y3na

Nel HoG58MTE ; saTemysna Ne2 u T.1. BBoaum cTepxuu
. SneMeHmul _ﬂ] ¥ ;n100aBlieHUE CTEPKHEN z JlokaTopoM OTMEUaeM Hauaio
u koHer crepkHs Nel; 3arem crepkHs Ne2 u 1.1,

Haznauerus | HAZHAYEHWA. - a3pa4enne )KECTKOCTH CTEPIKHEH | ﬁj :
podUIM METAIIIONPOKATa

; F |-||:II:I¢'HJ'IH FETANA0NPOEATA ’ ]—:Ipoq:mmq METannonpoKaTa | ;BI)I6I/IpaeM MaTepI/IaH
(cTanp OOBIKHOBEHHAs) | HA3HAYAEM Pa3MePhI OMEPEYHBIX CCUCHHIMA

_p CoCTaEHOE CEYeHME . r- . [z |-I Chd -

L - Crapme E:DI:ITBMEHTI:I . B~ PaeHononoydbif yronok

-l 100610 ) . ; OK; menkaeM npaBoii KJIaBUIIICH MbIIIHA
WHeepTHpoBaTE BRIGOp ‘ -.:], |
; ANEMEHTOR ; OK'; noomseporcoaem 1221

1
Hasnauenua - == - nomeuaeM BBOIMMBIE CBA3H (IIAPHUPHO HEMOIBHKHAS
oropa — cBsi3u 1o X U Z; MapHUPHO MOABMKHAsA — TosbKo 110 Z; OK

;TIOMEYaeM Y3eI; noomeepaicoaem “ﬁl

; HalIpaBJIeHUE Harpy3ku U BennuyuHa;«OK»; y3en ,

/i€ PUJIOKEHA HArpY3Ka ; no0meepicoaem %

Ly
coxpaHuTh /1o0aBuTh 3arpyaenne = ; OK.

Ynpaenewne - [5E yeifupiii pacder ; BBIIONHUTS pacuet | «OK».

= .= X
ﬂ PEZYNETATEH : ; Fpaq:uwuecmm AHankK:= de(j)opﬂ/tauuu

Dedopmawm . ) .
—_—— |, yKa3aTh Mo Kako# ¢opme : " . BeauurHa NepEeMEIICHHH :



e - |
HaIlpaBJICHUC ICPEMCUICHUA , BEJIMYMHA

nepeMenieHun i . DIIOpBI yCUIIUH © YKa3aTh KaKyro

3MIOPY |N ;TI0 Kako¥ opme EI ; OLI(POBKA PE3YJIHTATOB p .

CsopauuBaem SCAD. Co3naem cBOIO manky (KM OTKPBIBaEM

3048

cymectByioiyio) B WORD-e _I WMl TIaTIKe (momep

o I 61 K .
TPYIIIIBI) @I st Gaiina o e (HOMep J1abopaTOPHOIA,
CogpaHiTe

(baMHUIHIO CTYICHTA), . Bozpamaemcst B SCAD: BbICBeUHBacM
9.Ileuataem HY)XHBIN Tpaduk , MeHsieM 1BET 3Kpana ( (aiii, npeaBapuTeNIbHbII MPOCMOTP,
pe3yJIbTaThl KHIDKHBIH), coxpansieM pucyHok B Oydepe oomena (PRINT SCRN), BcraBisiem

O’ # |
pucynok B WORD-aiin , 00pe3zaem . Comeprkanue oTyeTa ! -
pacuemmuas cxema -0eopmuposannas cxema, -3nwopul yeunuu N( ¢ ykazanuem
eOUHUY U3MEPeHUs U OYUPPOBKOLL pe3yIbmamos) , - OnpeoeieHue OnoOpHbIX
peaxyuti (U3 yci06ust pagHosecus y3108), - RPOBEPKA PABHOBECUS OMOETbHBIX

V37108 U 6Cell Cucmembl .

2 qactb(pepmy
npespawaem 6
WAPHUPHYIO)

1. Coxpansiem

MpoekT - CoxpaHiTb MPOEKT KEK... - |ma daina; Jepma c wapHUpHeiMKE y3namnSPR
HPOCKT ’ ’

HazHaveHua ryp
2.MensieM THI

3JICMCHTOB Ee'i':

3JIEMEHTA 3 Crepxers pEHb NAOGCKOH Pepiibl
Ha mun 1

,JJICJIKacM

IpaBO KJIABUIIEH MBIIIN ; UHBEPTUPOBATh BbIOOP 31eMeHTOB; OK ; ‘Eﬁi .

3.Pemaem Ynpasnewwe . [SE it pacyerT ; BHIIOJHHUTE pacyerT | «OK».

4 IlpocmarpuBa
eMm u neuataem Cwm. 1. 8,9
PE3YIIBTATHI

5. AHanusupyem
paboty
KOHCTPYKIIUH C
KECTKMMHU U
HIAPHUPHBIMHU
y3J1aMu

3aganue
1. W3y4ynuTh CYIIHOCTH, MOPSNOK M MPUHIMIBI pacdyeTa IUIOCKOH CTEP)KHEBOW CHUCTEMbI
cpeacrBamu ScadOffice.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHL.

KoHTpoabHBIE BONPOCHI
1. Kak npaBuiibHO 3aatoTces 3akperuieHus (cesi3u) B cucreme SCAD Office?
2. Kak «pactsinyTh» crepkHeBoit aemeHT B cuctreme SCAD Office?



3. i yero HyxeH BekTop N?.

4. MOXHO JIA CKPBITh HE BbIICIICHHbBIC AJIeMEeHTHI Wi y3iibl B cucteme SCAD Office?

Cnmcok urepatypsl

1. Kyznuenos B. C. Pacu€T u KOHCTpYHpOBaHHE CTHIKOB H Y3JIOB 3JICMEHTOB
XKene300eTOHHBIX KOHCTPYKIMHA. KypcoBoe u AUIIoMHOe IpoeKTHpoBaHue: YuebHoe
noco6wue aist By30B / B. C. Ky3nenos. — M.: ACB, 2002. — 127 c. 5.

2. Manapukos A. I1. [Ipumeps! pacuéra »xene300eTOHHBIX KOHCTPYKIMMA. — M.
Crpoiinznat, 1989. — 506 c. 6. CIT 20.13330.2011 Harpy3ku 1 BO3JACHCTBHS.



