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Puc. 1. Jluct «BopraucieHus»
3aganue 2

3amanHbl CTOPOHBI TPEYrOJbHUKA @, b 1 C. Borumcnures ero mio-
manp mo popmyne I'epona S = \/p(p—a)(p—b)(p—c), rae p —
nonynepumerp, p = (a+b+C)/2, a Taxke paauyc BIUCAHHON OKPYXK-

HOCTH. r = E " paanyc OIIMCAaHHOM OKPYKHOCTH R = LbC .
4S

IHopsinok BbINOTHEHNS PadOTHI

1. Jatp ciepyromemy pabouemy nucty Ha3Banue «Tpeyrosb-
HHUK.

2. 3anonHuTh stueiiku A2:B6 kak moka3aHo Ha puc. 2 (B s4elike
B6 3ammcath GOpMyiy B OTHOCHUTEIIBHBIX CCBUIKAaX, 0OpaTuTe BHHU-
MaHue Ha (POPMATHPOBAHUE TEKCTA U YUCEIN B sTYCHKAX).

3. TIpuceouts stueiikam B2, B3 u B4 umena a, b, ¢ coorBeTct-
BeHHO. J[1s1 3TOTO BBIIENUTH CHavana sueliky B2, B cTpoke uMeH
(max croaduom A) Beimenuts B2 u HabpaTh a, Haxkath Enter. Taxum
o0Opa3om stueiike B2 Oyaer npucBoeHO uMs @. C MOMOIIBIO TEX ¥KE
neicTBuit ssuelikam B3 u B6 mpucBOUTh UMEHA D U p COOTBETCTBEH-
Ho. [Ipu 3TOM HEBO3MOXKHO suciike B4 mpuCBOUTH MMS €, TaK Kak
EXxcel ucrons3yeT cUMBOJIBI ¢ M I KaK CiTy)KeOHbIC. 3HAUUT sUeiiKe
A4 HY>KHO IPUCBOUTH UMS, OTIIMYHOE OT ¢, HAIIPUMED, C_

4. Jlate umena sueiikam B2, B3, B4 u B6 M0OXXHO M IPYTHM CIIO-
cobom. Ha Bimanke @opmyna Beiopats Ipuceoums Hms (cM. puc. 2).
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5. Beectu B sueiiky B7 ¢popmyny =kopenb(p*(p-a)*(p-b)*(p-c )),
UCIIONIb3YSl IMCHOBAHHBIC STUCHKH.
6. J{omoJHUTH TaOIMIly BBIYMCICHHSMH PaJANyCOB BIIMCAHHOW U
OINKCAHHOM OKPYXHOCTEH.
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Puc. 2. Jluct «TpeyroabHuK»
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3ananue 3

3amoMHATE STYEHKU ¢ TIOMOIIBIO MMPOTPECCHH. 3aNOIHUTh CTOIOCI]
A ¢ moMonipo apuGMETHIECKON MPOrPECCUH C MEPBBIM AJIEMEHTOM
5, pasHocThio 1 U npeaeabHbIM 3HaYeHneM 12,

Iopsinok BbINOTHEHNS PadOTHI

1. HoBomy paGodemy nucty nath Ha3zBaHue «IIporpeccus».

2. 3amnoJHUTH TEKCTOBBIC 3aTOJIOBKH.

3. 3anonauTh cTo0el A apuh)METHIECKOMN MPOrpeccueii:

— B sUCHKY A2 BBECTH NEPBBIN JICMEHT, 3aTEM BTOPOH;

—  BBLICTUTH JBE SYCHKHU, TIOCTABUTH KYpPCOP MBIIIN HAa MapKep
3alOIHCHUSI W TEPEeTAllUTh BHHU3 TPU HAXKATOW MPaBOH
KHOTIKE MBIIIIH.

4, 3anomHUTH cToyiOer] B, MCHONB3ys TeOMETPHUYECKYIO TIpO-

rpeccuro (puc. 3).
— Ha Bkiaake ['J1aBHas nepelTu Ha maHenb PedakmuposaHue 1

METKHYTh ET 3anonnume;
— B OTKPBIBIIEMCSI CITUCKE BBIOPATH [Ipocpeccus;
— BBIOpath Pacnonoocenue, Tun, BBectn 3Hauenus: [llae; llpe-
Oenvroe 3navenue. Haxats OK.
5. BamoauauThs mporpeccuto «mata» (cronber; C Ha puc. 3), yc-
TaHOBHUB ITapaMeTp pabOUnil 1CHb.




6. CaMOCTOSTEIILHO HU3Yy4YUTh HpI/IéMLI KOIMUpOBaHus, NCpEME-
eHus, yaaJCHUS STUCCK U TUAITa30HOB.

A B E D E

1 |apudimer. reometpuy. 4aTkl &
2 5 1 01.03.2011 5
3 6 3 020320M 5
4 7 9 030320M 5
5 g 27 0403201 5
G g g1 07.03.201M 5
[ 10 243 08.03.20M 5
8 1 729 09.03.20M 5
9 12 2187 10.03.2011

10 [+1 *3 pad_geHe

Puc. 3. Jlucr «IIporpeccus»
3apganue 4

Cosznmate u oThopMaTHpoBaTh TAOIUIY «DUHAHCOBBIN TIAHY», CO-
XPaHHUTh TAOJUIIBI JIJTsI JATBHEUIIIET0 CO3/IaHMUS THarpaMMm.

Iopsinok BbINOTHEHNS PadOTHI

1. [ate pabouemy mucTy uMs «BbInoJHeHHE MJIaHA».

2. Co3pmath TaONMUIy BBIOJHEHUS (PUHAHCOBOTO IIJIaHA JIIsS
IBYX (hMIHaioB PUPMBI COTIIACHO 00PA3ILy, MOIb3YysICh CIACAYIOIIMMU
uHcTpymentamu Excel:

—  CTPOKH, COJIepallie OJMHAKOBBIC TEKCTOBBIC (DparMeHTsl,

KOIIMPOBAaTh C MOMOINLI0 Konuposams M Bemasums, mudo ¢ mo-

MOIIIBI0 MapKepa 3aroTHCHHUS;

—  cronber; A (Ha3BaHUS MECAICB) 3aMOJIHUTH METOJIOM MPOTS-

TUBaHMSI C UCTIOJIb30BAaHUEM UHCTPYMEHTa [Ipoepeccus;

—  pa3Mepsl M HadyepTaHue MIPUPTOB (HOPMATHUPOBATH C IOMO-

IIbIO TIAHEJIM HHCTPYMEHTOB, aHAJIOTUYHOM TAaKOH jKe MaHelu WH-

crpymenTtos B Word;

—  (dopmar 3amucu JaHHBIX (KOJHUECTBO 3HAKOB TOCIIE 3aTSITOH,

yKa3aHWe JCHEKHBIX CIUHHMII, CITOCOO 3almucH AaThl W Tp.), Ha-

MpaBJCHUE HAITUCAHUSI TEKCTa, CIoco0 €ro BHIPABHUBAHUS, BH]T

paMok, (pOHOBBIN IBET U T.JI. 33J1aBaTh, MOJIL3YSICh HHCTPYMEHTA-

MU TIaHeTu (POpPMATUPOBAaHUS M BKIAJKAMHU JIUAIOTOBOTO OKHA

Dopmam saueex.

3. B sueiiky 426 BBeaute TekcT «Kype nepecuera». B sueiiky
B26 BBenute TekcT 1 y.e.=, BBIpOBHSITE €ro 1o mpaBoMy Kparo. B
stueiiky C26 BBeMTE TEKyIee 3HAUCHUE Kypca J0Ju1apa.

4. B sueiiky C4 Beenute dopmyny =B4*$C$26, ¢ momomipro
MapKepa 3aloJHeHHUS CKOMHUPYUTE 3Ty (OpMysy Ha BECh AHMANa30H
C4:C15.

5. B sueiiky E4 BBemure dopmyny =D4*$C$26, ¢ momoribo
MapKepa 3aloJHeHHUS CKOMUPYUTE 3Ty (OpMysy Ha BECh JHMANa30H
FEA:E15.

6. B sueiiky G4 Beeaute popmyny =F4*$C$26, ¢ momomibo
MapKepa 3aloJHEHUsI CKOMUpyWTe 3Ty (GopMyny Ha Bech Juana3oH
G4:G15.

TI'0e 30ece omnocumenvhas u abconiomuas aopecayus (ccoiika)?
Kaxkue aopeca (ccolixu) uzmensames npu KOnupoganuu?

7. V3MeHuTH 3HAYCHHE Kypca JoJuiapa, MPOCISANTh, KaK MpH
ATOM MEHSIOTCS 3HaueHus mpuobuH B cTonbuax C, E u G.

8. llenkuyTh Ha KHOIIKE [IpedsapumenvHulil nNPOCMOMp, 4TOOBI
YBHJIETh, KaK Oy/IET BBITJISIICTh CO3IaHHAS TAOIUIIA ITPU TICYATH.

9. Cpuenarp Tekymelt siueiiky B16. Llenknyts Ha KHONIKE A6mM0-

cymma . VYoeaurech, 4TO MpoOrpaMmMa aBTOMAaTHYECKH TIOCTABUIIA
B popmyny ¢yukiro CYMM u npaBuiibHO BblOpaiia AMara3oH sde-
eK Juis1 cyMmmupoBaHus. Haxxmure knasutry Enter.

10. IloBroputs momoOHKIe neiicTBus st stueek C16, D16, E16,
F16, G16.

11. Cpenate Texymeid sueiiky B17. LllenknyTp Ha KHOTKe
Bemaska ¢ynkyuu (fy), B cnucke Kameeopus BeiOpats myHKT Cma-
mucmuyeckue, W3 Pa3BEPHYBILIETOCsS CIHCKa BBHIOPATh (QYHKIHIO
CP3HAU u menkayTh Ha kHOKe OK. OOpaTuTh BHUMAaHHE Ha TO,
YTO aBTOMATHUYECKHU BBIJCICHHBIN TUATIA30H COJCPKUT BCE STUCUKH C
YHCIIOBBIM COJICPKUMBIM, BKITFOYas STICHKY 3HAUCHHS CyMMBbI. Bbijie-
JUTh TPaBWIBHBIA JIANa30H METOJOM TPOTSATHBAHUS U HAKMHTE
Enter.

12. TloBroputs momoOHKIe neiicTBus st stueek C17, D17, E17,
F17, G17.



13. Hcnonw3ysi MOPSAOK JCUCTBU, ONMMCAHHBIA paHee, ompee-
auth Mecsiy ¢ Hauboiblied (¢pynknus MAKC) u HamMeHblien
(byrxmms MHAH) npuOBLIHO.

14. CoxpaHuTh pabouyIo KHATY B BaIlleM KaTaJIOTe.

A B - D E F G
1 | DuHaHc 0Bk nnaH BrinonHeHne
2 |Mecay roga Ha 2011 r. Dunuan 1 Dunnan 2
3 ThIC 3 Teic. pyB  |TeIC.S Teic. pyB  |THIC.S TeiC. pyb |
4 HAusaps $13.00{ 364.00p. $6,00{ 168.00p. 57,00 196.00p.
5 ®eepane 314,00 392.00p. $5.00{ 140.00p. 59.00] 252.00p.
G Mapr 515,00 420.00p. 54.00{ 112.00p. $11.00{ 308.00p.
7 Anpens 316,00 445.00p. $6,00{ 165.00p. $10,00{ 280,00p.
g Mai 317,00 476.00p. $7,00{ 196.00p. $10,00{ 230,00p.
% WuHe 318,00 504.00p. 558,00{ 224 00p. $10,00{ 280,00p.
10
11 | ABrycT 519,00 532.00p. 56.00{ 168.00p. $13.00{ 364.00p.
12 CentAbpe 317,00 476.00p. 54.00{ 112.00p. $13.00{ 364.00p.
13 OkrAbpe $15,00{ 420.00p. $4.00{ 112.00p. $11,00{ 308.00p.
14 'Horbpe $12,00{ 336.00p. $6,00{ 168.00p. $6.00] 168,00p.
15 Jexabpb 310,00{ 280.00p. 57.00{ 196.00p. 53,001 84,00p.

Puc. 4. JIuct «BplnojiHeHue miana»

OTuer 0 J1a00paTOPHOIL padoTe J0JKEH COAePKATh PICKTPOH-
HBIM JJOKYMEHT C yKa3aHueM (aMIIiU ¥ TPYMIbl CTYACHTa, BBITOJ-
HEHHBIE Ha MIEPEHMEHOBAHHBIX JICTAX 33/IaHUS OMHCATEIBHON YacTH
1ab0paTOPHOM pabOTHI U 3aJJaHUS TIO MPEITI0KCHHOMY MPEToaBaTe-
JIEM BapuaHTy Ha OT/AEIHHBIX JHCTaX.

3agaHus 1j1sl CaMOCTOSITEILHOTO BbITIOJITHEHHUSA

BamomuuTh Tabauny «Box mamHbix B EXcel» (puc. 5) cormacHo
CIICAYIOINM TPEOOBAHUSIM:

1. BBox TekcTa OCYIIECTBISTH, COOMIOas mapamerpsl popma-
THUPOBAHHUS STYCEK.

2.  BremonHHTH THpaXHpOBaHME 3HaueHus (cronder B).

3. Odopmuts uncno 15,3 B popmarax Excel (cronder C), BbI-
Oupas opmar Asst Kaxa0# BbIICICHHON SYCHKH.

4, 3anoaHUTH MPOU3BOJLHBLIMHU 3HAUCHHUSIMHE, HE TIPEBHIIIAO-
mumu 15, ¢ mpoBepkoil BBOAMMBIX AaHHBIX (cronoer D). Beimosn-
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Huth Januvie | [posepra 66ooumvix snavenuti | Tun dannwix | Jleii-
cmeumenvHule.

5. 3BamomauTh cTronber E ciaydyaiHbIME YUCIAMU C 3aJaHHBIM
HMHTEPBAJIOM.

Hanpumep: = CJHAYUC()*12 +3. (maremaTuyeckass (yHKIHS
CJIYUC() — BO3BpalIaeT paBHOMEPHO pacHpeleliCHHOe CITydaiiHOe
grcio B uatepsane [0; 1]).

6. 3anonHuTh ctoilen F ynmopsizoueHHBIM PSAOM YHCEN W3
unrepBana [3,15] ¢ marom 1,5. (IIpoepeccus).

7.  3anoaauth cronber; G pabounmu qTHSIMH (aBTO3AIOIHEHNE)
A B C D E F G

. Beog parHbIX B Excel
Pag nponz-|  Cnyuaiikeni pra YnopagouenHsii PaGoune
an,D,CTEEJ'IBHHE AaHHBX B paani4YHBE BOMBHBIX ,D,EﬁCTElITEJ'IbeIX pAA uncen B OHW C
topmatax Excel “HCEM |uNCEN E HHTEpIaNe | Térepaane 1.09.10 no
, =15 [3.15] B ]f:'s“am'“ 15.09.10
3 | OBwmi 153 153 13 121752 3,00 01092010
4 |Uucnoeoit 153 15.30 124 55124 450] 02.09.2010
5 |[eHemHei 153 15.30p. 56 8,0033 6,00/ 03.09.2010
6 |@uHaHcoBLI 1635 1530 37 59734 750 06.09.2010
7 |Oara 15.3] 15.01.1900 124 11.7519 9,00 07.09.2010
8 MpoueHTHeIi 15.3)  1530.00% 8 6,6334 10,50/ 08.09.2010
9 |[poBHei 15.3 15 1/3 9.34 6,346 12.00]  09.09.2010
10 |3k Mol | 153 153E+01 7.45 13.4491 13.50]  10.09.2010
11 | TekcToBbii 15.3/15.3 451 10,6977 15.00]  13.09.2010
12 Wroro: 76,4 80,4724 81,00 14092010
13 15.09.2010
Puc. 5. Tabnuna «BBox qaHHBIX»
3agaHus IO BapHaHTaM
CTo10. B D E F G
Bap.
1 239 | <=20 | [2,10] | 1;mar05 | ¢01.10.10
2 345 | >=5 | [0,25] | 7;war1,5 | c01.11.10
3 0,92 | [2,15] | [-1,15] | O;mwar 0,3 | ¢01.12.10
4 98,1 <34 [20, 35] -1; mar 0,1 | ¢01.01.11
5 854 | >-12 | [-3,18] | 2;mar12 | ¢01.02.11




JlaGopaTopuasi paGora 2

HOCTPOEHUME T'PA®UKOB U JUAT'PAMM
CPEACTBAMM EXCEL

eau padoThI

1. OsHakoMHTBCS ¢ MpUEMaMH PabOTHI 1O CO3MAHUIO M PelaK-
TUpOoBaHHIO TpadukoB u auarpamm B MS Excel.

2. OcBouTh MacTep AuarpaMM TaOJMYHOIO Mpoleccopa IpH
MOCTPOCHUH I'PaUKOB U THAarpaMM pa3uyHbIX TUIIOB.

ITocTpoenne rpaukoB U 1MATPaMM

Jst mocTpoenus AuarpaMMBl CIeIyeT:

1. Bbigenuth auanazoH JAaHHBIX, KOTOpbIE OYIyT OTOOpaXKeHBI
Ha JnarpaMmme.

2. Ha Bkunaake BeraBka u B rpyimine Juacpammsl BIOpATh THIT
co3naBaemoii tuarpammsl (I ucmoepamma, Kpyeosas, Jluneiwamas n
np.). [Ipu BcTaBke auarpaMma MepexoguT B PEIKUM PEAaKTHPOBAHUS
Y CTaHOBUTCS aKTMBHA KOHTEKCTHas BKiaaka Paboma c ouazpam-
mamu.

Pa6ota ¢ nmarpammamu

Bxiragka umeer Tpu HabOpa WHCTPYMEHTOB JJISl M3MEHEHHS JTna-
rpaMM:

KoHceTpyKTOp — COEPKUT MMapaMeTpsl, ONpeesioIre THIT T1a-
rpaMMBbl, UCTOYHUK JAHHBIX M WX YIOPSIOYMBAHUE, MAKETHI M-
rpamm, a TaKke KoMaunay [lepemecmums ouazpammy.

MakeT — MO3BOJISIET YKa3bIBaTh CBOWCTBA JUArpaM, J00aBISITh
WIH PEIaKTUPOBATh AJIEMEHTHI auarpaMmbl (MOINMHMCH MAaHHBIX U
oceil, 00aBICHHE JIETCHIBI U 3JIEMCHTOB PUCOBAHHMS), & TAKXKE BBI-
OupaTh MapameTpsl, CBI3aHHBIC C TPEXMEPHBIMU IrpaUKaAMHU.

dopmat — COEPKHUT OIIUK BHIOOPA PA3TUYHBIX JIEMEHTOB JIHa-
IpaMMBbl, IPUCBOCHHUS CTHIICH €€ rpaduecKiM JIeMeHTaM, BKIF0Yas
TpEXMEpHBIE Kpasi, TeHH, (packu u mp.

10

IHocTpoenne cpaBHUTENBHON TMAarpaMMBbl GHHAHCOBOM
AeITeJbHOCTH ABYX (PHINAJIOB (PUPMBI

3aganue 1

[TocTpouth pasHbie THIIbI AUArpaMM sl TaOauIbl «DUHAHCOBBIN
ian» (1aboparopnas pabora 1).

Iopsinok BbINOTHEHNS PadOTHI

1.  OTkpbITh THCT «BbINOJHEHHE MJIAHAY.

2. MeToaoM MpOTATHBAHUS BBLACTUTH TUana3oH sueek B4:B15,
3areM Haxatb kiapunry CTRL u, yaepkuBas ee, BBIICIUTh Uaa30-
bl D4:D15 n F4:F15.

3. Ilenkuyts Bcmasxka | Huaepammor | Tucmoepamvma (mis
0TOOpakeHHs TPa(UKOB pa3HBIX THUIIOB — CTOJOYATOW JUarpaMMbl
(hMHAHCOBOTO TUIaHA U JBYX I'PapUKOB ero (haKTHUECKOTO BBITIOIHE-
HUSl CJIEJlyeT W3MCHUTHh THIT BBIICICHHOTO JJIEMEHTa JHarpaMMbl

(puc. 6).

BbinonHeHue hHaHCcOBOrO NnaHa

ThiC.$

Puc. 6. CmemanHas guarpaMma

4. Tak xak Auana3oHbl sSTYeeK OBUIM BBIJCICHBI 3apaHee, Mac-
mep Ouazpamm aBTOMATHUECKU OIPEJENSICT PaCHOJIOKEHUE PSIIOB
JMaHHBIX (B JaHHOM CITydae — II0 CTONOIaM). YOeIuTech, uTo JaHHbIE
Ha JHarpaMMe BbIOpaHbI ITPABHJILHO.
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5. Hcnonwsys Bknanku Koncmpyxkmop, Maxem u @opmam, n3-
MEHUTE THUI AMarpaMMbl, BBEJIUTE Ha3BaHue «Buimoanenne puHaH-
COBOI0 ILUIAHA», Ha3BaHMs ocell muic.$ u Mecayvi 200a, cuenaiire
COOTBETCTBYIOIIME HAIICH B JIETCHIE.

6. Ilo »emaHWIO MOXHO CO3JIaTh ATy JHArpaMMy Ha TEKyIIeM
WJIH OTACTbHOM pabouem sucte Excel, ycTanoBUB COOTBETCTBYOIIHI
MePEKITIOYaTeNb.

7. YOenmutech, 4TO AMAarpaMMa BHeJApeHa B pabouwmii jauct. OT-
(dopmartupyiite ee ¢ HTOMOIIBIO TUATIOTOBOr0 OKHa Popmamuposarue
27leMeHma OaHHbIX, KOTOPOE OTKPBIBACTCA NPU HAKATHUH IPaBOU
KJIABUIIIM MBIIIN U TTO3BOJIIET U3MEHATH THII, TOJNIIUHY W IIBET JIH-
HUH, a TaKXKe THI, IIBeT U ()OH MapKepa ISl BBIICICHHOTO JIEMEHTa
JiarpamMmel.

8. CoszmaTh Ha APYrom JHCTE O 00pa3ily 0ObEMHYIO JUarpam-

my (puc. 7).
9.  O3ariaBuTh JUCTHL.

BEINOAHEHM2 ¢ HHAHC OB Ors NraHa

[=uln]
S00

4020
ThBIC.PPVWG.

=2 3 £ =1 & il (=1 a a0 11 12
m|Praran 1 10GMS5S| 24100217 220|272 - 06| 124124 105|217
OMunman 22 2771273341 |21C(310 310|372[403 |A40= (341 |1865| 93
EEREG 405|454 | 455 |ADE|S2ZF S55|S91 |50 |S27F (465 |S7F2(S10

Puc. 7. O6bemMHas Tuarpamma
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IHocTpoenne moyisipHbIX rpaKOB M MOBEPXHOCTEH

3aganue 2

[TocTpouts nosnsipHsIil rpaduk yskmmu p = 2 sin(), ¢ € [0; 2x].

Iopsinok BbINOTHEHNS PadOTHI

1. TaOynupoBath 3aaHHYI0 (DYHKIIMIO, MTOJIB3YACH apudMeTHUe-
CKOM mporpeccuei st GopMUpoBaHus 3HAUCHHUH apryMeHTa U aBTO-
3arojJHeHneM (HOpMyYJIOH ¢ OTHOCHTENBHOH ajpecauueil — i BbI-
YUCIICHUSI 3HAUCHHUH 3aJaHHON (hYHKIIHH.

2. BomenuTh Anamna3oH 3alOMHEHHBIX SUEEK U MOCTPOUTH ILIO-
ckuit rpaduk (Tum amarpammel — [ pagux) B IEKapTOBOI cUcCTEMe
KOOp/MHAT.

3. JIyist 9TUX K€ AaHHBIX MOCTPOMTH MOJSIPHBIN Tpaduk (Tl 1ua-

TpaMMBbl — ienecmko8ast). B moiasipHbIX
KOOp/IMHATAX TMOJIOKEHHE TOYKH Ha
IUIOCKOCTH ~ ONPENIEIISIETCS  PacCTOos-
HHEM P STOH TOYKU OT LIEHTPa KOOp-
JIMHAT, KOTOPBIA B 9TOM CiTy4ae Hasbl-
BACTCs IIOJIIOCOM, W YIJIOM IOBOpPOTA
¢ [pan], Mmexay ay4oM P U TOJSAPHOR
oceio (B Excel — aTo BeprHKaib, mpo-

NenectkoBan auarpamma

BEJICHHAs W3 MMOJIOca BBEpX). Takum Puc. 8. JlenectkoBas
00pa3oM TMOJy4aeTcsi, YTO 3HAYCHUS JuarpaMma
(YHKIIMHM OTKJIQJBIBAIOTCS M3 IICHTPA
KOOPJIMHAT B BUJIC JIyya OTPE/ICICHHON JUIMHBI, & apTyMEHT, SIBIISO-
nmuiicst 9uciaoM Ha ocu Ox, mpeoOpasyeTcst B yroji MOBOPOTa 3TOTO
JIy4a OTHOCUTEIJIBHO TOJISIPHOW OCH.

4. CpaBHUTH TIOJyYCHHBIC THATPAMMEL.

Yem omauuaemcs npunyun noCmpoenust 3mux munos epapuros?

3aganue 3
[IoCTPOHTB MOBEPXHOCTB Z = X — y* mpr x, y € [-1; 1].
Iopsinok BbINOTHEHNS PadOTHI
1. Ha cnenyromem nucTe TOCTPOUTH TOBEPXHOCTHh WU TpPEX-
MEpHYI0 1uarpammy (IpeIBapUTeIbHO MPpeodpa3oBaTh 3a1aHHOE BbI-
pa)KeHUE OTHOCHTEIBHO Z).
13



2. TabynupoBaTb 3a1aHHYIO (YHKLHUIO CIEAYIOMINUM 00pa3oM: B
cronben A, HauuHas C sYeHKH A2, ¢ MOMOIIBID apu(hMETHICCKON
MPOTPECCUH BBECTH 3HAYEHHUS apTyMeHTa X; B CTPOKy 1, HaunHas C
stueiikd Bl ¢ moMolIipio apu()METHUIECKON MPOrPECCHH BBECTH 3HA-
YCHUS apryMeHTa y.

3. B sueiiky B2 BBecTH (hopMyiy, COOTBETCTBYIOILIYIO 3aiaH-
HOU (DYHKITUH, UCTIONIB3YsI ITPU ITOM CMEIIAHHYIO aJpecalnio:

— Ui apryMeHTa X — yKa3aThb aOCOJIOTHYIO CCBUIKY Ha HMMs

cTos011a, B KOTOPOM XPaHATCS €ro 3HaYeHus, T.e. Ha cToslern 4;

—  JUId apryMeHTa ) — yKa3aTb a0COJIIOTHYIO CCBUIKY Ha HOMEp

CTPOKH, COJIeprKallell 3TH 3HaYeHus, T.€. Ha CTPOKy 1.

Hanpumep, [UIsi OBEPXHOCTH Z = X° — y* (hopMyIta GyneT HMETh
BUI!

3amaHus 1JIs1 CAMOCTOSITEJIbHOTO BHITIOJTHEHHSI
[TocTpouts ykazanHble rpaduku (IIOBEPXHOCTh U TOJISIPHBII) CO-
rinacHo Bapuantam (1 — 5). s nmoctpoeHus: yKa3aHHBIX B TaOJHIE
THIIOB Jriarpamm (ctonOupl «Tun auarpaMMbl») HCHOJIB30BaTh IO-
JyYeHHBIC CITyYaiiHbIM 00pa3oM 3HA4YCHUs B 33/IaHHBIX JUAra30Hax
(mabopatopHas padora 1).

Bap. onspHBbIii Tun auarpamMmbl
IToBepxHOCTH =
rpadux | Kpyrossie | JTuneiiuaTsie

_ —cos() Paspesan- IMupamunans-
——_— |nas kpyro- Bup:xesast

1 |x2_y2472-9]| p=
oy Fz cos(2p) Bas Has

=$A2/\2-B$112 A[B[CID[E[FIG[H[TI[J[K]L[M™
L -1 -8 08 07 0f 05 04 03 00 -1 o 01
Comen’ CeTKy 2] [0l ots ne g1 oge 035 084 om 08 09 1 09
SHAYCHUU JId KaXK- 3 [-08 -019 0 3,17 032 045 05 065 072 077 28 041 08
I[Oi/‘i HapBI apl"yMeH- % _2,: _:':f _E’;Z ]1: A AR A58 130 Lo48 L EE O£ O 0 £4 nE
. | Bkl B el il B Marpamma ana NOBEFXHOCTH
TOB X — V. C IIOMO- | § |46 -0,54 0,45 -1is Awaro
IO Mapkepa 3a- I |-U5 -0 056 -1,
(B |14 034 055 8
HOJHCHUS  PaSMHO- T | 15 o4 472 -3 ai
KUTH popmyny u3z ] -t2 03 017 06 i Y
9] 11 -01 -0,38 -0 -3
sueiikn B2 Ha Bech R
Jara3oH. A3 o1 038 08 -8
14| 0,2 03 077 06
4. BpIICIHTH T8 03 0n1 072 25
010K pabouero 6| t4 04 455 e
JTMCTAa EXCE', comep- 171 o5 075 086 128
Kallluy  3Ha4CHUA Puc. 9. JluarpaMma IOBEPXHOCTH

byHkumu Z u ee
apryMeHTOB, M TOCTPOHUTH TPEXMEpHYIO nuarpammy Ttuma [logepx-
Hocmb. Psapl TAaHHBIX IPH 3TOM JOJDKHBI HAXOJUTHCS B CTOIOLAX.

5. OrdopmarupoBaTb AHArpaMMy.

Ortuer o J1aGopaTopHOi padoTe N0JKEH COAEPHKATH ICKTPOH-
HBIUA JIOKYMEHT ¢ yKa3aHueM (aMIJIUK W TPYHIBI CTYJCHTA, BBITION-
HEHHBIC Ha NIEPEUMEHOBAHHBIX JICTaX 3a/IaHUs OMHICATEIBHON YacTH
1ab0opaTOPHOM pabOTHI U 3aJJaHUS TIO MPEIJI0KCHHOMY MPEToaBaTe-
JIeM BapHUaHTY Ha OT/AEIbHBIX JTUCTaX.
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:Sinz((ﬂ) BropuuHasi
COSQy) | Kpyrosas

PR p=Cos (¢) — BropuuHas,

2 |—x®+y?+7°=6 Konnueckas | Konbuesas

3 Lo XLy HCTO- O6bemuast | I[Ty3bIpbKo-
3 4 sin*(g) Fpavya NuHeHyaTas Bast

Pazpesan-

4,2 ﬁ . LZ 1 lp= -3 + 2| O6vevnas | [umuaapHye- HaﬂpKOHB-

2 4 cos(2¢) Kpyrosas cKast HeBas

_sin(g) Ogjeel\;[:zf{ O0bémHas

5 x2+y24272=12| P~ Cosz(2¢) }I:aﬂrl)cpyro- Jluneituatas | my3bIpbKO-
Bast Bai

JlaGopaTopuas padora 3
JJIOTMYECKUE ®YHKIUU B EXCEL

e pa6oTsI

1. U3yuwmts normueckue pynkuuu MS Excel.

2. Hayuurtbcs ucmonb3oBaTh JIOTHUECKHE (YHKUUH ATl TIO-
CTPOCHHMS TAOINI] HICTHHHOCTH.

3. W3yuuts onucanue GyHKINH C YCIOBUSMHU M TOCTPOCHHUE UX
rpaguKoB.

4. Co3marh TaOnWIly BBIYUCICHUS apU(PMETHYECKUX BBIpaKe-
HHUH B MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUSL.

5. Usyuuts npumenenue dynximii ECJIA, CYHETECJIU nis
00paboTKH TabauuHON HH(OPMAIHH.

15



3aganue 1

ITocTpouTth TabIMIly HCTHHHOCTH JIOTHYECKOTo Bhipaskerus (MC-
TUHA wumu JIOXB).

IMopsi10K BHINOJIHEHUSI PA0OTHI

1. Jlath pabGouemy JucTy HazBaHue «JIor. BoIpasKeHue».

2. 3amoJHUTH SYECHKH paboUero JUCTa 3HAYCHUSMHU JIOTHYECKUX
niepeMeHHbIX X, Y, Z.

3. BbIUHCIHT 3HAYEHUSI STIEMEHTAPHBIX JIOTHUECKUX OTEPaIHid
H(), LJIU(), HE() (cTondus! D — G).

4. B mociemHeM CTOJNOIE 3amucaTh JIOTHYECKOE BBIPAKCHUE
X7Y" (=-X7 Z) (3maueHus ABYX IMOCIEIHHX CTOJOIOB JOJKHBI COB-
nanare, puc. 10).

5. OrdopmarupoBath siueiiku Tabiuisl (KCHonb30Bath [lepe-
HOCUMb NO CIIOBAM).

E3:E 10
X|Y|z| HEX) XUY |HEXWIMZ| WIA | X*Y+=X+Z)
F3:F10
0] 0] O] UCTUHA JIOXb UCTUHA  HCTUHA NCTHHA
0] 0] 1|UUCTUHA JIOXb UCTUHA  HCTUHA HNCTHHA
0] 1| O] UCTUHA JIOXb UCTUHA  HCTUHA NCTHUHA
0] 1| 1|UCTHUHA JIOXb UCTHUHA NCTHUHA NCTHUHA
1| 0 O JOXb JIOXb JIOXb JIOXb JIOXb
1| 0f 1| JIOXb JIOXKb UCTUHA  HCTUHA HNCTHHA
1| 1f O JIOXKb HCTHHA JIOXb HNCTHUHA HNCTHHA
11 1 1] JIOXKb HCTHMHA  HCTHUHA NCTUHA NCTHUHA
Puc. 10. JIuct «JIor. BeIpakeHHE»
3aganue 2

1, x<-1
TaOymupoBath ¢ynkmuoo f(x) = X2, —1<x<1, MOCTPOUTH
X, x>1
rpaduk.

Iopsinok BbINOTHEHNS PadOTHI
1. [ate pabouemy nucty HazBanue «Jlor. pyHKIHsI».
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2. Hcnonw3ys apupmMeTnuecKkyro mporpeccuto, chopmMupoBath
psin 3HaYeHHi aprymenTa (cronoer A).

Brigenense obaacTeit 3. B CTPOKC q)OpMYH AT
25 croibua B 3amare 3HaueHue moru-
5 4yeckod  (GyHKIUH  (MCTOJIB30BATh
Le / ABTO3AIOJIHEHUE C OTHOCHUTEIBLHOU
. / ajipecartueit).
\ / 4. BpigenuTh [Uamna3oH  3a-
0.5
v MOJHEHHBIX SYEEK U MOCTPOUTH
1] T — T T =3 A
Y ie 4 0e o o 1 1e o  TUIOCKH rpaduk B ACKapTOBOU CHC
TEME KOOPIUHAT.

Puc. 11. Jlornueckast GpyHKIUS 5. Ordopmarnposath auarpam-
My, OTCJIC)KMBAsI IPABUIILHOCTh 3HA-

yenuii mo ocu Ox (puc. 11).

3apganue 3

Co3pnath TabnuIy 3HAUYECHUH apuQMETHYECKHX JEHCTBUH B BOCH-
MEPHUYHON cUcTeMe cYMCleHUs (MCIONb30BaTh (DYHKIMHU MepeBola
YHCeN KaTeropuu MHoiceHepHbie).

Iopsinok BbINOTHEHNs PadOTHI

1. [ate pabouemy nucty HazBanune «BochbMepuIHAasi».

2. 3anonHNTH TAONUIYy CIOXEHUS BOCBMEPHYHBIX YHCET CO-
riaacHo obpasuy (puc. 12).

3. JlomosHHUTH [1B€ CTPOKH M JIBa CTOJIONA TAOJIMIIBI, BBIICIUTH
pe3yibTaThl HENPABUIbHbBIE» B JECATUYHON CHCTEME CUUCIICHMUSL.

4. CocraBuTb TaONUIy BBI- CroxeHve
YUTAHUS, OTIMYHYIO OT TaOJHIIBI 5 7 11 15
crnoxkenust (pazmMepHoCTh 5X5). 2 7(  11] 13

5. CoctaBuTh TAOIUILy yM- 12 17 21 23
HOkeHus (pasMepHOCTh 4X4). 16 23| 25 27

6. 3Bammcate Qopmyabl IS 25
repeBosia JCUCTBUTEIBHOIO YHMCIIa Puc. 12. Tabnnna cinoxeHus
13 BOCBMEPUYHON CUCTEMBI CUHCIIE-
HUS B JICCSITHYIHYIO U O0PaTHO.

7. OrdopmarupoBath TaOJIUIIBL.

17



3aganue 4

Jlnst 3aaHHOM TaOMUIIBI, TIOCTPOCHHONH HAa OCHOBE HAOIIOACHUN
MeTteocTaHiuu . ExarepunOypra, onpeaennTs:

— MHHUMAaJIbHOE MECSIYHOE KOJIMYECTBO OCAKOB 32 TPH T'0/1a;

— CyMMapHOE KOJIMYECTBO OCAJIKOB, BBIMIABIIIEE 32 TPH IO/,

— CpeJHEeMEeCSYHOE KOJIMYECTBO OCAKOB 110 KaXKIOMY TO1TY;

— CpeIHEeMECSIYHOE KOJIIMYECTBO OCAJKOB IO UTOTaM TPEXJIETHHUX
HaOJIIOIEHUI;

— MaKCUMAJIbHOE€ MECSIYHOE KOJIUYECTBO OCAJIKOB [0 UTOTaM TPEX-
JIETHUX HAOJFOICHHI;

— KOJIMYECTBO 3aCylUIUBBIX MECSIEB 32 Bce 3 rojia, B KOTOpBIC
BbINasio MeHbIe 10 MM 0caiikoB;

— KOJIMYECTBO MECSIIEB B KaXKIAOM IOy C OCaJKaMH B Ipelenax
mopmsl (> 20 MM; < 80 Mm);

— KOJIMYECTBO MECSIIEB B KaXKJOM TOJIY C OCaJIKAMH BHE HOPMBI
(<10 mm; > 100 mm);

— TIOCTPOUTH CTOJIOYATYIO TMarpamMmy IO JaHHBIM HaOII0/IEHUS 32
ocaJIkaMH B TEUCHHE TPEX JIET, O3BOJISIONIYIO0 MTPOBECTH CPAaBHEHUE
KOJIMUYECTBA OCAJIKOB.

Iopsinok BbInoHEeHUs PadoThI

1. [ate pabouemy smcty HazBanue «Iloroma».

2. Jlns BbImonHeHWs 3agaHui ucnonb3oBath (ynkunn MHAH,
MAKC; CP3HAY; CYMM kateropuu Cmamucmudeckue.

3. s BeIOJHEHUS 3a1aHuit 6, 7, 8 — yHKIIHIO CUKTECJIM,
KOTOpasi MOJICYUTHIBACT KOJTUYECTBO HEIYCTHIX SIYeEK BHYTPU UHTEP-
Baja, YAOBICTBOPSIONINX 33aJaHHOMY Kputepuro. [Ipu ee ucmonb3o-
BaHMU HEOOXOJMMO 3a/1aTh. MHTEPBAJ MOUCKA (IUana3oH s4YeeK) u
kputepuii nozacuera (ycnosue). dyukuus CUETECJIH umeer Toib-
Ko jBa aprymenta! Hanpumep, = CYHETECJIN(41:C15;7< 257).

4.  OrdopMaTupoBaTh TAOJIHUILY [10 CBOEMY YCMOTPEHHUIO.

Ortyer o J1a0opaTopHoii padoTe N0JI7KeH COAEPAKATh JICKTPOH-
HBIA JOKYMEHT C yKa3zaHHeM (haMHJIUH U TPYIIIbI CTYACHTa, BPEMEHU
BBITIOJIHEHHMS], HA3BaHUs, LIeIH Ja00opaTopHON padOTHI, BHITOIHEHHBIE
3aJJaHUsl OIIMCATEJIbHONW 4acTH PadOThl M 3aJaHUs 10 MPEII0KEHHO-
My IpenojaBaresieM BapHaHTy.
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Taoaumna

PesynbTarel HaOa0eHniT MeTeocTanuu I. Exatepundypra

Mecsmpr | 2002 1. | 2003 1.

2004 r. | Mecsamsr | 2002 1.

SlHBaph 37,2 34,5

8,0 Urons 57,1

Ddespaiib 114 51,3

1,2 ABrycT 43,8

Maprt 16,5 20,5

3,8 CeHTs10pb 85,7

Armpens 19,5 26,9

11,9 OKTS0ph 86,0

Mait 11,7 455

66,3 Hos6pn 12,5

14000318 129,1 71,5

60,0 Jleka0bpb 21,2

2003 1. | 2004r.
152,9 50,6
96,6 145,2
74,8 79,9
145 74,9
21,0 56,6
22,3 9,4

3aganus 1j1sl CaMOCTOSITEILHOTO BbITIOJTHEHHUSA

Brimonuuts 3aganus 1-3 nabopaTopHoii padoTh! 3.

Ba CocTaBHTh TaOIHUILY TocTponTs rpadmk dyHKimH CocTaBuTh
P HCTUHHOCTH p P YHII Tabwuiel B CC
-3x-10, x<-2
1| F=AA—-Bv—C | f(0)=1 %’ -2<x<2 CemepraHas
3x-10, x>2
2-2x%, -1<x<1
2| F=—AA—-BAC | f(x= x-1, x>1 5::’”6?“'
-x-1 x<-1
2-X, x>2
1
3| F=AABA-C) | f(0= sz—l, -2<x<2 [IaTepuunas
X+2, x<-2
X — 2
) X < -2 101
4| F=AABvV—C | ro=1{-2" -2=x=2 eetepu
X - 6 ‘o 2 Hast
2
x?2-2x-3, x<-1
F=-AVBAC | f(x)=1-x?2+2x+3, -1<x<3
5 23 %3 Tpoununas
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JlaGopaTopuast padora 4

PEI[IEHI/IEMHEJII/IHEI‘/'IHI)IX YPABHEHHMI U CUCTEM
YPABHEHUU ITPOI'PAMMHBIMUA CPEJCTBAMMU EXCEL

e pa6oTsI

1. Hayuurtbcs ucnonb3oBaTh HHCTPYMEHT [10060p napamempa
JUISL peLlICHUsI HeNTMHEHHBIX ypaBHeHuit Buja f (X) = 0.

2.  OcBoUTb TPOrpaMMHBII HHCTPYMEHT [louck pewienus nis
pelIeHusl CUCTeM HEeJIMHEeWHBIX YpaBHEeHUi B cpene Excel .

3. OcBouTb MporpamMMHBIC CPEACTBA ISl MOUCKA KOOPIUHAT U
3HAYCHHUH DKCTPEMYMOB (DYHKIMHU OJHOM IMEPEMEHHOW C IOMOIIbIO
WHCTpyMeHTa [louck peuwerus.

3aganue 1
]
Haiitn Bce KOpHU ypaBHenus f(x ) = x|;|_4j:1

Iopsinok BbInoHeHNs PadoThI

1. [lats pabodemy JIUCTY Ha3BaHHUE <Y pABHEHHEY.

2. Hacrpoutp Texynmii 1okyMeHT EXCel Ha BbIYMCIICHHS C 3a-
JAaHHOW TOYHOCTBIO, OTKPBIB Hacmpotiky naunenu bvicmpozo docmyna
" BeIOpaB /[pyeue komanowi. Ha Braaake Popmyast 3a1aTh TPEICITh-
Hoe uymcio uteparuii, paHoe 10000, U OTHOCHUTENBHYIO IMOTPEII-
HOCTB, pasHyto 0,000001.

3. Haiitu penieHue HETMHEHMHOTO ypaBHEHHS B JIBa dTara.

Aran — JOKAJHU3ALMS KOPHEM

4. Cospare Tabmuny 3Hauennii ¢yokmun f(X) mia x € [-2,5;
2,5], mar mmenenus 0,1.

5. Hoctpouts rpadux Gpyukuuu f (X) (tun — I pagux).

6. OcHOBbBIBasICh Ha JaHHBIX TaONUIBI U TpaduKa, BBIICITHTH
HWHTEPBAJIbl, HA KOTOPBIX (PYHKIMS MEHSET 3HaK (CyHIeCTBYeT KO-
PCHB).

Aran — YTOUHEHUE KOPHEN

7. 3amaTh HaYaIbHBIC TMPHOIMKCHHS K KOPHSAM — TOYKH H3 OT-
PE3KOB JIOKaNu3aluu KopHel, Hanpumep: -2,2; 0 u 1,5. Beectu 3tn
3HaveHus B siaeiiku F16, F17 u F18 cooTBeTcTBEHHO.
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8. B  suweiixy G16  BBectm  ¢dopmyny — =(F1673-
4*F16+1)/(ABS(F16)+1) u ¢ momoIp0 Mapkepa 3alOJHEHUS pa3-
MHOKHUTH 3Ty hopmyiy B stuetiku G17 u G18.

9. Ha Bkinaaxe JJannvle BBIOpaTh AHAIU3 «4mo-ecau», OTKPHITh
JIMANIOr0BOE OKHO [/0060p napamempa W 3alIOJHUTH €ro MOJs: B I10-
ne Yemarnosumo 6 siuetike BBectn G16 (B 9TOM mosie 1aHa CChUTKA Ha
A4YeliKy, B KOTOPYIO BBeJeHa (hopMyIia, BBIYMCIAIONIAs 3HAYCHHUE JIe-
BOI YacTH ypaBHEHHs1); B moiie 3nauenue BBecTH 3HadeHue 0 (3mech
yKa3bIBaeTCs MpaBasi 4acTh ypaBHEHWUS); B TOJIC M3MeHss 3HAueHuUe
ayetiku BBecTH F16 (B 3TOM 10T 1aHa CCHUTKA Ha SYEHKY, OTBEIEH-
HyIO 101 iepeMeHHy0). [locne HaxaTtus kHonku OK cpencrBo nosa-
0opa mapameTrpa HaxOJUT NPUOIMKEHHOE 3HAYCHUE KOPHS C 3a7aH-
HOM TOYHOCTBIO.

10. IToBroputh ykazaHuble B 1. 9 merictBus mist siueek G17, F17
n G18, F18 coorBercTBenHo. fAueiiku F16:F18 coxepikar 3HaueHUs
KopHe#l ypaBHeHus, a stueriku G16:G18 — 3Hauenns GyHKUUU B 3THX
TOYKax, OJM3KHUE K HYJIIO.

11. OdopMUTH CO3IaHHBIN JIUCT 3arOJOBKAMU U KOMMEHTapHsi-
MH, Kak B oOpasiie (puc. 13).

K

Al B |c| D | E [aBStmg] G
L Tonck KopHedl drvizapm ¢ moMouno HeTpyMenTa Iogdop mapameTpa
2 |x Jix} .
3| a5 13114284 3Tan IoKaTHIANAN KOpHEi
| 4 | 24 09482353 25
5 -2.3| -0,3960606 2
6| 22 0263 15 TN /
| 7| 21 opdasss] 1 // N /
| 8 | 2 03333333 & o0s ~ N ~
| 9| -1.9) 05003448 o P A VAR AN e
10| 18 08457143 st s 103 0 \_1_/],! -
| 11|  -1.7) 10692593 -1 1
112 -16 12707692 -1.5
13| 15 145 =
| 14| 14 16066667
|16 |  -1.3 1,7404348 3Tan YrodHeHHe KopHed
| 16| -12| 18500001 xl 22] 22)=(F16"34*F16+1)/(ABS(F16)+1)
17| 1.1 1.937619 ) 0 0
| 18 | -1 2 3 13 1.5
19 09 20373684 HAMSH. KOPET 3. VHETITD

Puc. 13. Jluct «YpaBHEHHE»
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3aganue 2

x*+yi=3
2x+ 3y =1
na unTepsane [- 1,7; 1,7] ¢ momormpro EXcel, ucmosp3yst HHCTpyMEHT
Touck pewenus.

IMopsiiok BbINOIHEHNUST PpaGOTHI

1. [ate pabouemy nucty HazBanue «Cucrema.

2. llpeoOpa3oBaTh ypaBHEHHSI CHCTEMbl OTHOCHUTEIIFHO IMepe-
MEHHOH Y, MOJYYHB JIBE MOIYOKPYKHOCTU B IOJIOKHUTEIBHOW U OT-
PHIIATENLHON TOYIIIOCKOCTSIX, TIEPECEKAIOIIHNX MPSIMYIO.

3.  Cromben A (aprymeHT X) 3allOJHUTL C ITOMOIIBIO apudme-
TUYECKOil nporpeccun Ha uaTepBaie [— 1,7; 1,7] ¢ marom 0,1.

4. Cronbusr B, C, D o3zarnaButh kak Y1, y2, y3 u 3am0JHUTH
(dbopMyaMHu, COOTBETCTBYIOIIMMHU IONYOKPYKHOCTSIM U TPSIMOH,
WCTIONB3YS] OTHOCUTENBHYIO aAPECALIUI0 U MapKep 3arOIHECHUS.

5. Tloctpouts rpaduku (GyHKIMHA CHUCTEMBI YpaBHEHHH ISt
nuana3zona A2:D36 B ofHOM cUCTEME KOOPAMHAT M ONPEIACIIUTh HH-
TEPBAJIbI JIOKATU3AIMY KOPHEH.

6. OtpenakTHpoBaTh qUAarpaMmy, coriiacHo oopasiy (puc. 15).

7. Ha Bropom stane — YTOYHEHHWUE KOPHEM — naiitn xop-
HU CHCTEMbI YPaBHEHUH € MOMOIIBIO HHCTpYyMeHTa [1ouck peuierus.

8. Jlis HaxoxkaeHus mepBOro KopHs B sueiky F25 BBectu Ha-
YanpbHOe MPUOIIDKEHHE YISl IEPBOTO KOpHS 1o x. B sueiiky G25 —
HavyaJbHOE MPHUOJMKEHUE Ui MEPBOro KopHs 1o y. B sueiiky H25
BBeCTH (HOpMyITy = (F2572+G2572-3)"2+(2*F25+3*G25-1)"2

9.  YT0ObI NOTYYUTh YTOUHEHHOE 3HAUCHHE MEPBOTO KOPHS, OT-
KPBITh AUAJIOTOBOE OKHO [louck peuwienusi BKIaaku /lannvie. B noie
Usmenss suetixu BBecTH muama3oH sueek F25:G25. B rpynne Pas-
HOU YCTaHOBUTH NEPEKIIOYATeNb B IMOJIOKEHHUE 3HaueHuro, B TOJE
BBOJIa KoToporo BBectu 0. YOeaurech, 4To B IMAIOrOBOM OKHe [la-
pamempwbl noucka peuteruss CHAT GIaxoK Jlunetinas moodens. 3aTeM
HaKaTh KHOMKY Bwinonnums (puc. 14).

10. BbI noayuwin npuOJIMKEHHOE pellieHue B siueiikax F25 u
G25, a B stuetike H25 goctarouno 0M3Koe K HYJIHO 3HAYCHHE M C 3a-
JAHHOM TOYHOCTBIO MPHOIM3UINCE K TOUKE MEPECCUCHHsI OKPYKHO-

HaiiTu pernienue cuctemMbl HEIMHEHHBIX YpaBHEHUHN {
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ctu ¢ npsmoit muHuer. Ecnu B sueiike H25 Oyner Gombioe yucio,
TO pEIICHUE HAWICHO HEBEPHO.
TMEHEE PELEHHA |

YCTAHOEMTE LENEEYHD AHERAKY ! |$F$11 "E BLINOAHMTE I
PaBHOR: {7 WMaKcWMaNEHOMY SHEYEHHHD i :
SaKpeITe

{7 MMHMMANEHOMY SHAYEHHHD
rsMEHAR AYerkK;

|$F$IU B MpeanconossTe |
O pEHHYEHHA: MapareTpsl |

d Ao6aEMTE |
HzmeHHTE |
j ¥AanuTE |

Puc. 14. Uactpyment «llonuck pemeHus»

BoCCTaHOEMTE |
Crnpaska |

11. Ananorm4Ho HaxomsT BTOpoe pemenue. Ho B kauecTBe Ha-
YaTbHOTO MPHONIVKEHNS IPUHAMAIOT TOUKY, OJIM3KYIO IO KOOpAWHA-
TaM KO BTOPOMY KOPHIO.

12. Tlposeputs napy 3uauenuii (1,5; 0). Obracme npumsoicenus
KAK020 KOPHsL 6bl noxyduaeme?

13. OdopmMuth CO3MaHHBIH AOKYMEHT 3aroJOBKaMH M KOMMEH-
tapusimu (puc. 15).

3apganue 3

Haiitu sxcrpemymsl pynkuuu f{x) = x? — x* + 4 ya unrepsane
[- 2; 2] ¢ warom 0,1. TounocTs moncka € = 10°°

Iopsinox BbINOTHEHHS PA0OTHI:

1. Jlate pabodemy JIHCTY Ha3BaHUE «IKCTPEMYM>.

2. 3anmaB 3HaueHHs aprymenTa (cronbern 4) u paccyMrTaB 3Have-
Husg QyHKIMU (cTosnden B), mocTpouth rpaduk GyHKIUH U ompese-
JIUTH UHTEPBAJIbI JIOKATH3ALUH SKCTPEMYMOB.

3. Ha srane - YTOYUHEHHE 3KCTPEMYMOB - naiitn
YTOUHEHHbIE 3HAYCHUSI KOOPIUHAT IKCTPEMYMOB M 3HAYCHUST (DYHK-
UM B 3TUX TOYKaX C MOMOILBIO HHCTpyMeHTa [louck pewtenus.
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A | B | ¢ | b | E | F | & | H

|1 |= vl v2 v3
| 2 | -17 0331662479 -0.331662 1466667
3 1.6 0.663324958 _ 3
T _1’5 0,866025404 CHcTeMa HeIHHeHHBIX YPaBEHeHHH
| 5 | -14 1019803903 2
| 6 | 13 1144552314 . e
| 7] 112 12489996 "‘% \
| 5 | 11 1337908816 1
9 | -1 1414213562 05 ;/ ‘&\,‘ \\
10 09 1479864859

| 11 08 153622015 £ O e e
| 12 07 1584297952l AN N © b 4 N o» ::M ©
13 06 1624807681 \ \‘>4<

| 14| 05 1658312395 -1

| 15| 04 1685229955 s \ /

| 16| 03 1705872211 T——

|17 02 1720465053 2

18| 01 1729161647 *

19 0| 1732050808 -1732051 0333333 x1 12| 1268694

| 20| 0.1 1729161647 -1.729162 0266667 vl 1 1179123 7.79882E-09
| 21 02 1720465053] -1720465 02 x2 2 157637

| 22 0.3 1705872211 1705872 0133333 2 -1 -0.717835 6 39086E-07
23 04 1685229955 -168523 0066667 Haw3H.  KkopEm  |3m. Dy

Puc. 15. JIuct «Cucrema»

4. Jlns HaxoXIeHHs IEepPBOro JKCTpeMyma (MakCMMyma) B
stueiiky F17 BBecTH HavanbHOE mpuOJmKeHue, B stuekiky G17 BBecTn
dopmyny = F17°3 - F1772 + 4.

5. UroObl MOMyYUTh YTOYHEHHOE 3HAYCHHE MAaKCUMyMa, OT-
KpPBITh IMAJIOTOBOE OKHO [louck pewenus BKIaaku /lanusie. B mone
Yemarnosums yenesyro sueliky BBeCTH ajipec sIUCHKH, cojepiKaiiei
bopmyny — G17. B rpymnne PasHoii yCTaHOBUTH NMEPEKIOYATENh B
noyioxenue Maxcumanohomy 3uauenuio. B mone Mzmenss sauetiku
BBECTH azpec sueiiku F17. 3aTemM HakaTh KHOTIKY BblnoaHums.

6. IlomyueHo mpUOTMIKEHHOE 3HAYCHUE KOOPAHMHATBHI 3KCTpE-
MyMa 1 MaKCHMaJIbHOE 3HaueHue PyHKIUH B stuekikax F17 u G17.

7. AHAJIOTMYHO HAXOMSIT BTOPOH 3KCTpemMyM. Ho mpu HacTpoii-
K€ MajoroBoro okHa /louck pewenus B rpynne Pasnoil yCTaHOBUTh
MEPEKITI0YATEIb B TIOJOXKEHUE MUHUMANOHOMY 3HAUEHUIO.

8.  OdopMuTh CO37aHHBIA JOKYMEHT 3aroJIOBKAMH H KOMMEH-
tapusimu (puc. 16).
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OTuer 0 J1a00paTOPHOIL padoTe J0IKEH COAePKATH PICKTPOH-
HBIA JOKYMEHT C yKa3zaHHeM (haMHUJIUH U TPYIIbI CTYACHTA, BPDEMEHU
BBITIOJTHEHMUSI, HA3BaHUSI, 11T Ta00opaTopHOr pabOThl, BHIIOJTHEHHBIE
3aJ]aHusl OITUCATEILHOW YacTH PadOThl M 3aJaHusl TI0 MPeI0KEeHHO-
My NpenojaBaTeseM BapuaHTy.

Ipumeuanne. Eciu Ha Bknanke /[annvie He okazanoch [loucka
peuienus, TO €ro HyXXHO TMOATPY3UTh, UCTIONB3Yst Hacmpotiky nanenu
bvicmpo2o docmyna.

A | B | ¢ | b | E | F [ 6 |
1 |IMowmck sEcTpeMyMOE HVHEIDN ¢ moMouno meEcTpyMmenta Honek pemenia
% x 5 /&) 3 ITan JoKATHIANHH KOpPHeR
4 -1.% -6.469 5
| & | -1.8 -3.072
_ 6 | -1.7 -3.803
7| 16 21,656 3
] -1.5 -1.623 =
| )| -14 -0.704 = 1
10| -1.3 0,113
l —1_2- 0.832 TTTTTTPTTTTTIT T T TITTITIT T T T TITIT T T T TTITITTTT
12 11 1459 1 2 -1y -1 05 0 035 1 15 2
13 -1 2 x
14 0.9 2461
15| 08 2,848 3Tan yTouHeHHe KopHeil
16| 0.7 3,167 xl 0.5] 1,062E-08)=F16"3-F16l
A7 0.6 3.424 x2 1 06666666 38513519
18 0.3 3,623 HEY3H.  maximmin  seQyHapm

Puc. 16. Jluct «DkcTpemym»
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3agaHus 1J151 CAMOCTOSTEILHOI0 BHINOJTHEHHS

BeoinonnuTh 3amanus 1-3 mabopaTopHoii paboThI
JUIS 33/TaHHBIX BapUaHTOB QyHKIMN

Ba Pemnte ypaBHEHUE U HAMTU KCTPEMYM Pemuts cucremy
P byHKIMN HEJIMHEMHBIX YPaBHEHUIT
9x? —16y? = 144
1 x* —16x% +24x-9=y x =Ly
2
X+2)2+y>=9
2 x* —25x2 +60x—36=y ( )+
y = 3cos( x)
5 3 3 X+y=38
3 X" —9x"+20x =y {x2+y2=16+2xy
2 2
X“+y =25
4 2 2 2 _17_
(X“+6x)°=2(x+3) -17=y { y = sin(x)
2 2 _ 2 X—y=1
5 (BX =x=2) +2x=1+Xx"+Yy {x2+y2=9—2xy

JladopaTopHasi padora 5

DOPMYJIbI EXCEL I1JI5s1 OBPABOTKH MACCHUBOB
JAHHBIX

e pa6oTsI

1. OcBouthb PYHKIIMU TAOIUIHOTO TIpOIlEccCopa I 00OpabOTKH
MaTpPHII ¥ PEIICHUS CUCTEM JIMHEHHBIX allre0pandecKuX ypaBHCHHIA.

2. Usyuuts mporenypy NpUMEHEHHUs TaOIMYHBIX (QOPMYI IS
00paboTKH OOIBINNX MACCHBOB JaHHBIX B EXCel.

Baxkno ! [Tpu 00paboTke MaTpuil HEOOXOAUMO IMOMHHTH JBa OC-
HOBHBIX MPaBUJIA!

Ilepen BBoOM ¢opmMyabl Ha paboyeM JUCTE BBIJENsETCS 00-
JacTh, pazMep KOTOPOHW COOTBETCTBYET Pa3MEPHOCTH IMOIydaeMOn
MIPH pacueTax MaTPHUIIBL.
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BBon MaTpuuHOil (opMynbl 3aBepHIaeTcsi Ha)XaTHeM KOMOHMHA-
min knaBum  Ctrl + Shift + Enter, a ve npocto Enter, kax mpu
OOBIYHBIX BBIYUCIICHHSIX.

3aganme 1
Paccunrate TpeOyemble XapaKTEpPUCTUKU KBAJAPATHONH MaTPHIIBI U
OTIPE/ICIIUTh PEIICHUE CUCTEMbI JIMHCHHBIX YPaBHCHU.

IHopsinok BbINOTHEHNS PadOTHI

1. [arp paboueMy nucTy Ha3BaHue «MaTpuubI».

2. 3amarts matpuisl A u B (puc. 17).

3. BbUHCINTH ONpeeIuTeNb KBaAPaTHOW MAaTPHIBI (YHCIOBas
xapakrepuctika) ¢ nmomouipto ¢pynkiuun MOIIPE/] kateropun Ma-
memamuueckue (Hanpumep, =MOITIPEI(B2:D4)).

4. Bpluucauth 00paTHYIO MaTpuly Ui 3aJaHHOW C IIOMOILbIO
¢ynximn MOBP kateropun Mamemamuueckue (3aMeTuM, 4TO Mart-
pUYHOE MTPOU3BEACHUE UCXOAHOM MaTpHLBl U €€ 0OpaTHOM MaTpULIbI
JIaeT eIMHUYHYIO0 MaTPHILY).

5. TpancnonupoBath Marpuiyy (IIOMEHSITH MECTAMH CTPOKH M
cron6uel) ¢ nomompio Gynkuuu TPAHCII kateropuu Ccewvliku u
Mmaccuswl. (MOCIe TPaHCIOHUPOBAHUS BEKTOP-CTOJIOCI IIpeodpasyeT-
Csl B CTPOKY, @ BEKTOP-CTPOKa — B CTONOEL).

6. BBINIOTHUTE ONEpalK CIOKEHHS, BBIYUTAHMS], YMHOXKCHUS U
JIeJIEHUs] MaTPULIbl U YUCIa MOCPEICTBOM apU(PMETHUECKUX OIlepa-
TOpOB: +, -, *, [ (Harmpumep, =B2:D4 * 0,5).

7. Omepauuy MO3JIEMEHTHOTO CIOKECHUS], BBIYUTAHHS, YMHOXE-
HUSl U JIeJICHUs] IPUMEHSIIOT TOJBKO K MaTpulaM OJMHAKOBOW pa3-
MEPHOCTH M MX BBIIOJHAIOT IOCPEICTBOM apH(PMETHUECKUX olepa-
TOpoB +, —, *, /. (manpumep, =F2:F4+H2:H4).

8. BprumcauTh MaTpUYHOE NPOU3BEICHUE JABYX MATpHIl C IO-
Mmoo Gyakimn MYMHOK xateropun Mamemamuueckue (duc-
JIO CTOJIOLIOB IIEPBOM MATPHUIIBI PABHO YMCILy CTPOK BTOPOIl MaTpu-
upl). B pesymbraTe 9TO# omepamyM MOMTydYaeTCs MaTpHIA, YUCIIO
CTPOK KOTOPOH paBHO YMCIY CTPOK MEPBOH YMHO)KaeMON MaTpHUIBL,
a 9HMCIIO0 CTOJIOIOB — YHCITY CTOJIOIOB BTOPOM MATPHIIBI.
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9. Pewmmth cucTeMy JIMHEHHBIX alreOpanuecKuX ypaBHEHUH

Pemenne CJIAY B MaTpuyHOM BHJI€ HAXOmAT TO ¢dopmylie
X=A4'B , TIe At - MaTpuIa, oopaTHas A.

Ha pa6ouem mucre Excel 3amucansr maTpuiia ko3 hurmenToB A u
BEKTOP-CTOJNIOEI] CBOOOMHBIX wWieHOB B. [lig momyuyenus pemieHUs
BBICTIUTh SYCUKH, COOTBETCTBYIOIIME BEKTOPY-CTOJIOIY M3 N 3iie-
MEHTOB JIJIi HEU3BECTHBIX U 3alHCaTh MaTPUYHYIO (OPMYIY pelie-
uus cucteMsl (Harmpumep: =MYMHOK(MOBP(B2:D4);F2:F4))

3axanue 2

(CJIAY).
A | B | ¢ | b JE[F]G[H] 1 [ J ]

| 1 [Matpinm A B Y
| 2 | 1 4 3 1 3
| 3 | 0 2 5 2 3
| 4 | -2 1 4 -2|
| 5 [1. Onpenermrens MaTpHIE A -29

6 (2. ObpaTHas MaTpHIa Oma A 6. MaTpiaHoe npouzEeaeHEHE A H Y
| 7| 0.034483 0172414 -0.48276 11
| & | 0344828 -0.27586 0.172414 -4

9 -0.13793) 0.310345 -0.06897 -11
10 3. TpasCOOHMPOEAHHE MATPHI
| 11] A 1 0 -2 7. Pememne CJIAY AX =B
112 | 4 2 1 -1,55172

13 3 5 2| X= | 0482759
| 4|4 CymmaBuY ] 0.206397
| 15 | 5
| 16| 2
1 5. ITponzeenerme A Ha 4ucio 2
| 18 | 2 8 6
1 19| 0 4 10

20 -4 2 4

Puc. 17. JIuct «MaTpuis»

B anre6panueckoii popme CIIAY mopsaka N 3aKMCHIBAIOT B BUJE
Ay X+ apX, .+ X, =by
Ay Xy + 8ypXy +.o Ay X, =D,

X +a,X +...+a,X, =b,

Wnu B maTpuuHoii dopme: AX = B, tne A — matpuuia kod3hduiu-
CHTOB; B — BeKTOp-CTO0CI] CBOOOIHBIX UICHOB; X — BEKTOP-CTONOEII
HEH3BECTHBIX:

, dp ... A, by X
A Ay Ay .. By, B b, X = X,
ay @y . A b, X,
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Co3pmath Tabnuiy pacyera 3apaOOTHOW ILIAThI, UCTONB3YS Taod-
nuynbie popmyabl Excel mmst pacdera mpomEHTHBIX OTYUCICHUIN U
CyMM K BBIJaue.
Iopsinok BbINOTHEHNS PadOTHI
1. [ate pabouemy nucty HazBaHue «BeaqoMocThb».
2. Cospmate Tabnuiy BEIOMOCTH II0 3apiuiare Ha Jmct EXxcel
(cM. oOpaserr), OTCOPTHPOBATH 1O aI(aBUTY.

OTtunciaeHus
o Pasmep [[Tomoxomubli B meHcnoH- [[Ipodcorosnbrii K
- Dammns oknana, |Hauor (12 % | weiid ponx | B3Hoc(1 % ot | BbI-
/n py0. | orokmama) | (1% or OKJIaJ1a) Jaue
OKJ1a/1a)
1 [Vmxos A.C. 9 500,00
2 [Kapmos B.A. 7 000,00
3 |Buikos 1.1. 15 000,00
4 |Adpamos C.T. [18 000,00
5 [MBanosa C.1. (13 500,00
6 [Kykymkunaa C.A.| 7 000,00
7 UTapun B.H. 10 000,00
8 Mammuu C.H. 8 000,00
9 Byes A.I. 15 000,00
10 Komkun A.H. 9 500,00
Uroro 0,00p. 0,00p. 0,00p.0,00p.

3. PaccunTaTh HTOTOBYIO CyMMY K BbIiaue (MatpuaHas popmyra).
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4. B [ONOJIHUTEIBHOM CTOJOIE BOCCTAHOBUTH IEPBOHAYAIIB-
HBIC BEJIMYMHBI OKJIJIOB 0€3 BBIYETOB HAJIOTOB M B3HOCOB.

5. Vmamrs niepByro cTpoky BemomoctH (cotpyaauk Adpamos C.T.).

6. JoGaBuTh B TAOJHUIly BEAOMOCTH HOBOro pabotHuka — HOmi-
koBa A.®., pazmep okiaga kotoporo cocrasisger 13570 py0. u pac-
CUUTATh JUISl HErO 3HAUCHHMS 110 BCEM CTOJIOIAM BEIOMOCTH.

Ipumeuanune. Tabnuunbie GOPMYJIbI PEAAKTHPYIOTCS HE Kak
o0bIuHBIC (hopmyItbl pabodero mucta Excel. Huke npuBenens! anro-
PUTMBI PEJaKTUPOBAHUSI TAOJIMYHBIX (POPMYIL.

PenaktupoBanue gpopmyJisl

1. Beigenuts 610K ¢ popmMyIion.

2. Haxxatp xnaBumy F2.

3. BHecTn u3mMeHeHus B hopmyiy.

4. Haxxatp knasumu Ctrl + Shift + Enter.

N3meHenune pazmepos 6.10ka (ynajienne/BCTaBKa CTPOK)

1. Bergenuts 670K ¢ TaOIUYHON (POPMYIION.

2. Haxartp xnaumry F2.

3. B nauano dgopmysisl 1o6aButh anoctpod, GopmMyiia mpepparia-
eTCs B TEKCT.

4. BBomuM TEKCT BO BCe syeliku ¢ momouiplo kimasumn Ctrl +
Enter. TabnuuHast popmyiia mpekpaTuia CylieCTBOBaHHUE.

5. OYUCTUTH CTPOKY TaOIHUIIBI.

6. Beraenutsb 6510k ¢ TaOMUUHON (GOPMYIIOH.

7. Haxxatp xnaumry F2.

8. Yanute anoctpod.

9. Haxars kiaBumm Ctrl + Shift + Enter.

Otuer 0 J1a00paTOPHOIL padoTe J0JKEH COAePKATh PICKTPOH-
HBIA JOKYMEHT C yKa3zaHueM (haMHIIIUK U TPYIIBI CTYACHTA, BPDEMECHU
BBITIOJTHEHHUSI, HA3BAHUSI, [IEJIH JTA00PATOPHOUN pabOoThI, BBIMOIHEHHBIX
3aJlaHUi OMHUCaTeIbHON YacTH pabOThI U 3aJIaHUS 110 MPEITI0KEHHO-
My TIpeTojiaBaTesieM BapuaHTy.
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3agaHus OJ151 CAMOCTOSITEJILHOI0 BHINOJTHEHHS

Bap

Pemmts cucremy

Breruucnuts

2

5
A:
2
1

1

2
2
3

5

2
1
3

Cymmy Matpuibl 4 ¥ KaKIOW CTPOKH Mart-
purbl 4. Cymmy A u 3.

IIpousseaenne 1-if CTPOKH M 2-TO CTOJIONA
Matpuiisl A (M02JIEMEHTHO).
TpaHcioHUpOBATH MATPUIILI 4, 4B.
[TpousBenenne MaTpuilbl X Ha YHUCIIO 5.
Cymmy 31eMeHToB B 1 1-if cTpoku A.

P w NN W

© b O W

w o~ BN

Pasnoctp 3-it ctpoku u 1-ro crosnbma mart-
puipl 4 (T03IEMEHTHO).

OO0paTtHyI0 MaTpHIly Uit MaTpUIbl A-3.
TpancnoHupoBats MaTpuusl 4, 5.

Cymmy anemeHToB 4, B u X.

[pousBenenue MaTpuLbl 4 Ha yncio 1/3.
Cymmy snemeHToB B 1 1-i cTpoku 4.

NN B W

A W oo o

w N w ol

Cymmy 1-#f cTpOKH U 2-T0 CTOJI0IA MATPHIIBI
A (11037€MEHTHO).

OOpaTHYIO MaTPUILy JIJIsl MATPHUIIBI A.
TpaHCIOHUPOBATH MATPHIBI 3X, B.

Cymmy snemeHToB B 1 1-i cTpoku 4.
[Ipousseaenue marpunsl 4 Ha uncio 0,5.
OnpenenuTenas MATPUIBI A.

~N B O

a NN N oW

AR N O

CyMMy MaTpHIbl 4, U €€ KaKI0Tro CTOJIONA.
PasHocth 3-i1 cTpoku u 2-ro crTosibna Mart-
puibl 4 (TI03IEMEHTHO).

TpancrionupoBaTh MaTpus! X, 25.
PasHocTh B 1 1-T0 cTonONIa MaTPHIIBL 4.
IIpousBeaeHne MaTpuibl X Ha 9ucCIiio 3.
Haiitu maTtpuuHoe npousseaeHue 4 U 2-ro
CTOJIOIA MATPHUITHI A.

VR NG

~N NN A

w o o1 N

N 0 w o1

Cymmy Matpuibl 4 ¥ KaKIOW CTPOKH Mart-
putbl 4. Cymmy A u 10.

OOpaTHYIO MaTpHILy I MaTPHUIbI 4-3.
TpaHCTIOHUPOBATH MATPUITLI A, B.
[IpousBeacHre MaTpHIBl X HA YHCIIO 2.
Marpuunoe npowussenenue 4 u 3-ro cToyo-
11a MaTpULbl 4.
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JlaGopaTopuasi paGora 6

MPOTHO3 3HAYEHHUI YU CJIOBBIX BEJTMYWH
C MOMOUbIO CTATUCTUYECKUX ®YHKIMNU EXCEL

e pa6oTsI

1. Ocsouts cratuctuyeckue ¢pynkuuu Excel mams mporxosupo-
BaHUsI 3HAYCHU I YMCIOBBIX MOCIIEIOBATEILHOCTEH.

2. Hayuntecs ucnons3oBarh ¢(ynknuu Excel mms o6paborku
IKCTICPUMEHTATBHBIX JTAHHBIX MPU TTOMOIIIHA TPEH/TOB.

3aganue 1

Ha ocHOBaHMH CTaTUCTHYECKHUX JAHHBIX O YHCICHHOCTH Hacese-
Hus Poccun Ha nepuon ¢ 1993 no 1999 roxwl caenarh NporHo3 Ha
2001 u 2003 .

IMopsiok BhINOIHEHNS pabOTHI

1. Jate pabouemy nucty HazBanue «IIporuos».

2. 3anojHuTh sueiiku padbouero nucta Excel creayrommmu cra-
TUCTHYCCKUMU TAHHBIMH, BBIICTIMB UX I[BETOM:

A B C D E F
1 T"oxb1 1993 1995 1997 1999
YHCaeHHOCTh
2 | macenenus, 148,3 147,9 1475 146,3
MJIH YeJl.

3. Cpenatb IpeamoNokKeHue 0 YUCICHHOCTH HaceneHus Poccun
B 2001 rony ¢ momomsio pyukuuu MPEJCKA3, kotopas mo3Bos-
€T BBIYHCIIUTH TCOPETUYECKOE 3HAYCHHE 3aBUCHUMOI MepeMeHHOH (B
JAaHHOM CJIy4ae 5TO YHCJICHHOCTb HAceleHWs) B (PUKCHPOBaHHOMN
TOYKe aprymeHnTa (T.e. I onpeeneHHoro roaa). st aToro B siueid-
Ky F1 BBectu naty — 2001, a B siuetiky F2 Gpopmyny

=TIPEJCKA3(F1;B2:E2;B1:E1)

4., AHajIOrHYHBIM CIIOCOOOM TpeaCcKa3aTh YHCICHHOCTh pOC-
cuiickux rpaxnaad B 2003 romy, HO yXe Y4YMTBIBas pacCUYHUTAHHOE
panee 3Hauenue B 2001 r.

5. MHcnonw3ys ycinoBHOEe (hOPMAaTHPOBAHUE, BBIACIUTH CTOJIOLBI
C MHUHUMAQJIBbHBIMH M MaKCHMAJIBHBIMH IIOKA3aTEISIMH, ITOCTPOHUTH

rpaduk.
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3aganue 2

C nomompro pynkumii TEHAEHIUS u POCT mnpenckaszarb
M3MEHEHHE YHCIICHHOCTH HaceiaeHus Ha mnepuoasl ¢ 2001 mo
2015 r.r. u cmozenupoBath Ha nepuos ¢ 1985 mo 1993 r.

Iopsinok BbINOTHEHNS PadOTHI

1. Jlate pabouemy nucty Ha3BaHue «TeHaeHIms».

2. Komnuposats yacth Ta0nuIl «IIporaos».

3.  CnporHo3upoBaTh JANTBHEHIIYIO JUHAMUKY U3MCHCHHS YHC-
nennoctu Ha nepuon ¢ 2003 mo 2013 r.r. npu nomomm (GyHKIUK
TEHAEHIUSA. DTta GyHKIUS TO3BOMSET MPEACKa3aTh 3HAYCHUS
3aBUCHUMOM MEPEeMEHHOM JUIsl 1EJOro Juana3oHa 3HauyeHU He3aBH-
CHUMOM NEPEMEHHON 10 JTMHEHHOMY 3aKOHY.

4. Bgectu B siueriku H1:L1 nepuon Bpemenu ¢ 2005 mo 2013 r.
¢ maroMm 2 roja. Beimenuts guanazon H2:L2 u BBectu dopmyy

= TEHAEHIUSA(B2:G2;B1:G1;H1:L1).
3aBepiuTh HaxkaTHeM kKoMmOuHarwu kiasum Ctrl + Shift + Enter.

5.  Bermucouts ¢ nmomonisio pyakmun TEHAEHIWS npemro-
JIOKUTENILHYI0 YUCIICHHOCTh HaceneHust Poccum Ha mepuoj ¢ 1987
mo 1993 r.r.

6. AHaJOrHyHbIM 00pa30M CIPOrHO3UPOBATH U3MCHEHHE YHC-
JICHHOCTH HacesieHus ¢ nomoinbso ¢pyHkiuu POCT 1o skcroHeHIH-
AIBHOMY 3aKOHY.

7. Tlo 3ajaHHBIM 3KCIIEPUMEHTAIBHBIM TOYKAM M TOJTYYCHHBIM
MOJICNILHBIM JIAHHBIM TOCTPOHUThH JHarpammy Tuma I pagux B BHUIE
maBHOM nauHuM. ChaenaTh BbIBOJA O MOBEICHUU JIMHEHHON M JKCHO-
HEHIMAILHOW MOJICIIM U3MECHEHUS YNCIICHHOCTH HACEIICHHUSI.

3aganue 3

[TocTpouTs ArarpamMmy, CoAEpKaNTyro 3aJaHHBIC TOYKA U JTUHCH-
HbIH, 9KCIIOHEHIIUAIbHBIN U MOJIMHOMHUAIIBHBIA TPEHAbI C COOTBETCT-
BYIOIIUMHU ypaBHEHUAMU. OUEHUB JTOCTOBEPHOCThH AMMPOKCUMALINH,
BBIOPATH JTYUITHI BU YPaBHEHUS.

IMopsiiok BuINOJTHEHHSI PA00THI

1. Jlate pabouemy nucty Ha3BaHue «Perpeccus».

2.  3anosHUTH TYEUKHA UCXOIHBIMU JaHHBIMU.
X 1,5 2 3| 45 5 6| 75
y 12 7 3 11 17 18 23
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3. IlocTpouth muarpamMmy JUisl SKCIIEPHUMEHTAIBHBIX TOYeK. Twui
nuarpammbl — [ paghux, HO TOYKH HE COSMHCHBI THHHUSMU.

4. BeigenuB rpadyK U IMETKHYB HA HEM IPABOM KJIABUIICH MBI-
M, BBI3BATh KOHTEKCTHOE MEHIO M BBIOpATh B HEM CTPOKY /{oba-
BUMb IUHUIO MPeHOa.

5. loGaButh Jlunetinwiti Tpeun, IonunomuansHolii 2-ro u 3-ro 10-
psanka, Cmenennoti. B mporecce mocTpoeHUs TpeHIa yKa3aTh ypaB-
HEHUE, KOTOPOMY IIOJUYUHSETCS 3aBUCHMas BenuunHa. s »Toro
MIpH TIOCTPOCHUH JIMHUY TPeH/Ia Ha BKJIaake [lapameTpsl yCTaHOBUTH
(raxxox B cTpoke [lokaszvieamsb ypasHerue Ha ouazpamme.

6. BeInoaHuTh I MHUNA TpeHaa: [lomecmumb nHa ouazpammy
BeNUYUHY OOCMOBEPHOCTNU ANNPOKCUMAYUU.

7. ObopMHUTh THHUU TPEHJIOB 1O CBOEMY YCMOTPEHHIO, MEHSIS
[BETOBYIO TaMMy | (popMy MapKepoB.

8. CdhopMupoBaTh CBOJHYIO TAOJIUILY JUIsl aHAJIM3a KA4eCTBa MPH-
ONMOKCHUS K JKCIICPUMEHTAIBHBIM TOYKaM, yKa3aB B CTOJOIAX THUI
TpeH/a, YpaBHEHHE 3aBUCHUMOCTH M 3HA4YEHHE JIOCTOBEPHOCTH arl-
MTPOKCUMAIINH.

9. Cnenatb BBIBOJI: KaKOH M3 TPEHJIOB JaeT HAWIydllee MpUOIH-
KEHUE K SKCIIEPUMEHTAIBHBIM TOYKaM?

10. BrInonHHUTE yCcIOBHOE (OpMATUPOBAaHUE TAOIHIBI C yYETOM
CJICIIAHHOTO BBIBOJIA.

Ort4er o J1a0opaTopHoOii padoTe N0JI7KeH COAEPAKATh JICKTPOH-
HBII IOKyMEHT ¢ yKa3aHHeM (paMUINH U TPYIIIBI CTYICHTa, BPEMEHN
BBITIOJIHEHHMSI, HA3BaHUS, LIEJIN J1a00PaTOPHOI pabOThI, BBIMOIHEHHBIX
3aJaHui ONKMcaTeNbHON YacTh paboThl U 3alaHUsI IO MPEATIOKEHHO-
My IpernojaBaTesieM BapHaHTY.

3agaHus VIS CAMOCTOSITEJILHOTO BBINIOTHEHUS

Ilo cnemyromm nanubiM ¢ nomompto (ynkoun MTPEJICKA3

CIIPOTHO3MPOBATH CTOMMOCTH KHIIOBAaTTa 3nekTposHepruu 1o 2015 roya.

Toxs: |1096] 1097 | 1098 | 1999 | 2000 | 2001 | 2002 [ 2003
Cromv. | 4| 93 | 24 | 38 | 50 | 70 | 80 | 98

KBT,K011.
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BrimonHuTh rpadguueckyio OLEeHKY JaHHBIX, UCTIONB3Ys (DYHKINU
POCT u TEHAEHLIHSL.

Bap. 1 2 3 4 5

Tomer 1996,1998, | 1999,2001, | 1997,1999, | 1998,1999, | 1996,1997,

2000,2002 | 2002,2003 | 2001,2003 | 2000,2001 | 1998,1999

[octpouts Jlunetinwiii, Illonunomuanvusiii 2-ro U 3-ro Mopsiaka U
CmenenHotl TPEHIBI IS CIEAYIONINX IKCICPUMEHTAIBHBIX JTAHHBIX.
Br10paTh HanIydImui BUJI 3aBUCUMOCTH.

Bap. |1 |2 3 |4 5 6 7 8 9 10 |11 | 12

1 2 5 6 8 3 2 1 3 5 7 8 |13

2 02{01/03/05/06/08|09|12|13]|15]1,

11
6 |7
3 22 |25 |31 |35 |37 |45 |38 |36 |35 |28 |27 |25

4 02|06(0809(1213|15|16/|17|19]2 |2
0 |5

5 37 |37 |25 |21 |9 10 | 20 | 24 | 37 |41 |45 46

JladopaTopHas padora 7

TEXHOJIOI'USA OPTAHU3ALIUNA 1 OBPABOTKH
CIIMCKOB JJAHHBIX B EXCEL

e pa6oTsI

1. U3yuuTh BO3MOXXHOCTH JJIsl OpraHu3aliy JaHHbeIX B Excel B
BHJIE CITUCKA WM 0a3bl JAaHHBIX.

2. OCBOHUTDH TEXHOJOTHIO 00paboTKM CrrickoB B EXCel.

3. HayuuThbcst u3BIEKaTh ONpeCICHHBIC 3allMCU U TOJIS U3 0a3
JTAaHHBIX.

IInannpoBanme cnucka

Excel moxer paboTath CO CIUCKAMH JAHHBIX, 3aHUMAIOIIUMHU
00J1bII0M 00BEM JTUCKOBOI'O MPOCTPAHCTBA MM 0Oa3aMu JIaHHBIX.
BBenem HEKOTOpHIE MMOHATHS, XapaKTepHbIe T 0a3 qanubix B EXcel.

ba3za gaHHBIX — CIHCOK, COCTOSIIMNA H3 OJHOIO WiIH Oojee
CTOJOIOB.

Cnucok — TOCIEA0BaTeIbHOCTh CTPOK pabodero JMcTa, Comep-
JKaIIero B CTOJ0NAX MMOTOOHBIC TT0 TUITY JaHHEIC.

Cnncok BKJIOYaeT TPH OCHOBHBIX KOMIIOHEHTA:
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3amuCch — COJCPXAaTh IMOJHYK HH(DOPMAIHIO M0 KOHKPETHOMY
MyHKTY;

MmoJie — COCTaBHAs YacCTh 3aIHCH, COAEPKUMOE KOTOPOTO MOYKHO
HCIIOJTH30BATh JJISI COPTUPOBKHU U TIOWCKA 3aITHCEH;

CTPOKA 3aroJiIoBKa — CTpoKa B Hauaje cnucka. Kaxnoe mone 3a-
MKUCU TIOMEUYAETCS 3ar0JIOBKOM U UCIOJB3YETCs IPU COPTUPOBKE, U3-
BJICYEHHH JAHHBIX U COCTABJICHHH OTYETOB.

B crmcke, peanuzoBanHoM B EXcel, kaxaplii cToJiden sBisieTcs
1oJieM, a Kak/1asi CTpOKa — 3aMUChIO0.

IIpu moCTpOeHNHU CUCKA CJIeAYyeT:

— UCTIOJIb30BaTh pasIUdIHbIC MIPU(THI AT TAOIUIBI M CTPOKHU 3a-
TOJIOBKOB (KYpPCHB WM TIOTYKUPHBINA IpUdT);

— 3aHOCHUTH JaHHBIC CTPOTO B COOTBETCTBYIOIINE TTOJIS;

— HCITOJIB30BaTh MPOIHUCHBIE OYKBBEI (COPTUPOBKA M TIOMCK C yde-
TOM WK 0€3 y4yeTa perucTpa);

— IIpY HEOOXOIMMOCTH BBIUUCIICHUH HCIIOJIb30BaTh (POPMYJIbI;

— HE OTHEIAITH CTPOKY 3aroJIOBKOB OT IPOYUX MAHHBIX ITyCTOM
CTPOKOI;

— HE pa3felsaTh 3ar0JIOBKU TYCTHIMU CTOJIOIIaMHU,

— HE HCIOJIB30BaTh MPOOENT TIEPBBIM CUMBOJIOM B MOJISIX (CO3maer
MPOOJIEMBI TIPH TIOUCKE U COPTHPOBKE);

— m30eraTh pa3MeINEHUs] CIUCKAa M MPOYHMX JAHHBIX Ha OJHOM
JINCTE WJIA OTACIUTE CITUCOK IyCTHIMHU CTPOKAMH U CTOJIOIaMHU;

— 1pu paboTe C HECKOJIBKUMH CIIMCKAMHU BBIACIATH JUIS KaXKIOrO
W3 HUX OTJICILHBIHN JIUCT,

— He TyO0nupoBaTh HHPOPMAIIHIO 3aITHCEH CIHICKA,

— IIPEIyCMOTPETH MTPOCTPAHCTBO VISl PACIITHPCHHUS CTIHCKA.

Co31aTh ¥ 3aM0JTHATH CUCOK MOKHO:

1. C nmomompio KoMaHIsl DPopma MOKHO aBTOMATHUECKU CO3-
JaTh (GOpMy, B KOTOPOU BBHIBOJIUTCS HY)KHAsl 3alUCh U CPEJICTBA IS
pPEAaKTHPOBAHUS JAaHHBIX W Ui TO0OABICHHUS HOBOU WH(OPMAIIHH.
J1ist 3TOTO BapHaHTa CO3JIaHUsI CITACKA!

— 3aJIaTh CTPOKY 3aroJIOBKOB, B KaXJIOM CTOJIOIC yKa3aTh Ha3Ba-
HUE OIS

— HIETIKHYTH MBIIIBI0 HA JTFOOOH SYEKEe B CTPOKE 3ar0JIOBKOB, BbI-
opars @opma (puc. 18);
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CBET

KE. M PakioH! LIEHTpanEHEI - 1 vz 46
ras —

CERT fdata: 03.05. 2005

KB. M YEnyrH: ras

raz

CcERT l CwMma; 34

KE.M Menmi%el 2

raz
CEBT Menn(pya): 0,07

KE.M Beero: 3,47
ras
EpHTEDM

CEET

(A= ]

raz

CERT

KE. M b

Puc. 18. OxHO (hOopMBI 711 TPOCMOTPA, PEAAKTHPOBAHUS
u puibTpaIMy 3anucei Mo KPUTEpUIo

— 3alOJHUTE (OPMY, MCIIONB3ys KimaBuiny <7ab> mis mepexoma
MEXIy TOJISIMH, IEIKHYTH 10 KHOTIKE /Jobasums. 110 3T0# KOMaHIe
naHHble W3 (OPMBI OYIYT IEPEHECEHBI B COOTBETCTBYIOIIUE OIS
3amucH (3amuch pa3MeIaeTcsi B KOHIIE CITUCKA).

2. Co3zmaTh CTPOKY 3arojiOBKa, 3aTEM 3aIlOJHATH CIIMCOK, BBOJIS
BpY4YHYI0 HH(OpPMAIHIO B Kaxjoe moje. Eciau naHHbIe B siueikax
Ta0JIMIBI TIOBTOPSIIOTCS, UCTONB30BaTh Aemoszanoinexue. Boiaenus
Iuana3oH 0as3bl JaHHBIX Haxkatb I'maBHasi | Qopmamuposams Kax
mabauyy, B TONSAX 3arojIOBKa aBTOMATHUYECKH ITOSBITCS MapKephl
BCIUTBIBAIOIICTO CITUCKA.

3aganue

Cosnmats 6a3y manHbix EXxcel ommaTer HacenenneM ropoma KOMMY-
HAJIBHBIX YCIYT, COCTOSIIYIO U3 CIEAYIOIINX CTONOIOB (moiei):
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Ne n/m XapakTepUCTHKH JAHHBIX CIHCKA HNmena nmonei
1 Hanmenosanue okpyra Paiion
2 Hata noctymuienus cuera Hata
3 [Tnarenbinuk Keaprtupa
4 Kareropusi KOMMyHaIbHBIX YCIIyT Yenyru
(ras, cBer, KB. M)
5 Ommauennas cymma (TeiC. py0.) Cymma
6 3amomkeHHoCTh (%0) Tern(%)
7 3ag0mkeHHOCTh (pyo.) [Tenun(pyo)
8 Bcero omtaueno Bcero

CdhopmupoBats TaONUIly MOCTYIJICHUI CUETOB 32 KOMMYHAaJIbHbIE
YCIIYTH OT HaCeJICHHS 32 MECSI] C YUETOM CIICTYIOIINX YCIOBHIA:

—  TIOCTYIUICHHE CYETOB IIPOUCXOAUT pa3 B HEAECNIO;

—  J1aThI IOCTYIUICHUS CUETOB OT PaiOHOB (PUKCHPYIOTCS B TIPO-
U3BOJIBHOM TIOPSIZIKE;

—  HaUMEHOBAHUS PaiOHOB (GOPMUPYIOTCS B IPOU3BOJIBHOM I10-
CJIeJI0BATEILHOCTH,

—  Kateropuu yciuyr QopMmupyroTcs nocienoBareiabHo (ras,
cBet, MY);

—  CTOHMMOCTb — CIIy4ailHO pacIpe/ielieHHasl BeJIMYMHA B JMara-
3ome: 3ata3 — [1; 10]; 3a ceer — [10; 25]; 3a xB. M — [50; 500];

—  IIeHH — CIIydYaiiHO pacnpeesieHHas BennunHa ot 1 qo 12.

3amganust pa3MecTUTh Ha 5-Tu pabounx nmcrax Excel.

1. ba3y naHHBIX B BHJE CIIHCKa, BCE CBEACHUS O MOCTYIUBIINX
CYeTax OIUIaThl KOMMYHAJIBHBIX YCIYT MO paifoHaM roposa.

2. Tabnuna, oT¢uIbTpOBaHHAS [0 KATETOPUH 32 T'a3.

3. Tabmuua, ordunpTpoBaHHasi MO OIUIaTEe 332 CBET B MEPBYIO
JECATHIHEBKY MecsIa C TOCTPOSHUEM HarpaMMBbl.

4. Tabnuma B COOTBETCTBHM C YCIOBHEM (HIBTPALMH CIIHCKA
10 TeXHOJOoruu Pacuupennozo ¢unempa.

5. Tabmuma m muarpaMMa B COOTBETCTBHH C YCIOBHEM (DHIIBT-
paluy CIHCKA M0 BAPHAHTY CAMOCTOSTEIBHON PabOTHI.

IIpumeuyanune. YuuteiBaTh paboune IHU B COOTBETCTBUH C Ka-
JICHIApeM.
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Iopsinok BbINOTHEHNS PadOTHI
1. Cosnarp kaury Excel, nonoiaante ee HeOOXOIMMBIM KOJIHYE-
CTBOM pabOYHX JINCTOB.
2. 3BamonHuTh pabouwnii ucT mo obpasmy (puc. 19).

A B C D E F G
1 Ba3sa faHHbIX
Pl Oxpyr Nlata Yenyrm Cymma  llenm % [lenw pyd  Bcero
3 |BAD 21.08.2008 ceet 16,25 3 1,30 17,55
4 BAO 14.09.2008 ke.M. 370,55 7 25,94 396,49
5 |BAD 20.10.2008 raz 427 12 0,51 4.79
6 |3A0 22.07.2008 ke.m. 41565 7 2910 44474

Puc. 19. JIuct «ba3a gaHHBIX»

—  3amoJHUTH JaHHbIME cTonOnbl A, B, C (ucmons3oBath aBTo-
3amofiHeHue, 3a1aB B C3, C4, C5 cOOTBETCTBEHHO ra3, CBET, KB. M).
3anatpe 50 3anmcei;

—  BBINIOJIHUTH BBIYHUCICHUS B cTONOIE ToJisi CyMMa ¢ MCIIOJb-
30BaHMEM (DYHKIIHIA:

OKPYTVI() — okpyriieHHs1 YHCeNl IO YKa3aHHOTO KOJIWYECTBa Jie-
CATUYHBIX Pa3psJIOB,

Hampumep: =OKPYTJI(CAYUMEXKY(1;10);2)

CHYUMEXKAY() — reHepupoBaHHs CIIy4allHBIX YHCEN B YKa-
3aHHOM MHTEpBaJIe 3HAYEHUH.

Ipumeuanue. Pe3ynbraThl BRIYMCICHUHE 10 (OpMyIaM MOTYT HE
COBMAJIaTh C Pe3y/bTaTaMU BBIUYMCIICHUH Ha oOpaslle, TaKk Kak HC-
MOJIb30BaH JIATYHK CITyYaiHBIX YHCEIT,

—  BBINOJIHUTH BbIUUCIICHUS B cTosiO1e moss Menn (%) nuama-
30w [1, 12].

—  BBINOJIHUTH BEIUKCIEHUS B cTomoue mojst Ienu (py0d): (dhop-
myna =D3*E3/100).

—  BBINOJIHUTH BBIUUCICHUS B cTonoue nois Beero (=D3+F3).

3. CoxpaHUTh YHCIOBBIC 3HAYCHUS CHOPMUPOBAHHOW Oa3bl
JTAHHBIX Ha OTJEIIEHOM JIUCTE.

4. Broigenus muama3oH 0a3bl JaHHBIX, HaxXaTh IJiaBuas /| Qop-
Mamuposams Kax maodauyy, B NOJISIX 3ar0JIOBKA aBTOMATUYECKU MOs-
BSATCSI MapKEPhl BCIUIBIBAOIIETO CIHCKA.

5. TlpocmoTperh cTpoku 0a3bl MAaHHBIX IO OTHOM, MCIONB3YS
pexum Qopmut (puc. 18).
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6. CkomupoBarh cHOPMUPOBAHHYIO 0a3y JaHHBIX Ha CIEIYIO-
M€ TPH JUCTA KHUTH, 03arIaBUTh JIUCTHI.

7. llpowmsBectn (GMIBTpaIldio 0a3bl JAHHBIX TIO TIOJIIO Y CJAYTH
(puc. 20).

bl Keapmupa R Yeonyaa il CyMMa M

%l CopTupoEka oT & ao A 3.46
ﬁl CopTupoBka oT 3 40 A —gg§
COpTUPOEKa MO UEETY 3 —9:85

B | CHATE duaeTp ¢ Vonyra' a.10
" 8,67

7.83

TekcToERIE SWAETPE k —E.?B

v (W] {BelaeniTs sce) | 727
[w]ras h.48

[ceet 1.43

Puc. 20. ®unprpanus 6a3bl JaHHBIX 110 MO0 Y CIYrH

8. IlpomsBectn QuuabTpanmio 0a3bl AaHHBIX MO TomaM Jarta
(Menbime ykazanHoi matel) U Yeayru (Cer).

9. IloctpouTs TUCTOrpaMMy JUISl CIIMCKA 3HAYECHUH OTPUIBTPO-
BaHHBIX 110 KpUTEPHAM JIBYX nojeil — laTta u Yeayrm.

10. BrinonaHuTh (QUIBTPALUIO JaHHBIX CHUCKA HAa OTACIBHOM
JMCTE C MOMOMIBIO Pacuupentoeo ghunbmpa.

Pacimmpennslii GuiabTp pacno3HaeT TpU CHEUUATBHBIX AUANa30Ha!
«baza panubIix», «Kpurepun», «A3Bjaeub», KOTOPbIE MOKHO pas-
MECTUTh Ha OJIHOM JIMCTE, Pa3Je/IUB JUaNa30oHbl IyCTHIMH CTPOKAMU
U CTOJIOLIaMU!

—  CKONMpPOBaTh JHana3oH «ba3a JaHHBIX»;

—  BBIIGJNUTH 3arojIOBKH IoJield 0a3bl JAaHHBIX, CKOIMPOBATH B
00acTh KpUTEpHEB U B 00NaCTh OT(UIBTPOBAHHBIX PE3YJIbTATOB,
BBECTH HaszBaHHUsS oOyiactedl cooTBeTcTBeHHO «KpuTepum» n «M3-
BJIeYb»;
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26 Kputepuni 4 |Kputepun3d

27 |Heapmupa Ycnysa Cymma 47 |Keapmupa |¥Yenyea Cymma
28 3 ceer 43 4

] 4 49 CEET

30 UsBneyb1 U

M |Keapmupa Ycnyea (Cymma 51 |M3BNevb3

32 4 ceer 16,04 52 |Keapmupa |Ycnyza | Cymma
33 3 ceeT 2045 a3 A ceeT 13 69
34 4 ras 7 56 54 5 ceet 17,16
35 55 4 ceer 16,04
36 |Kputepun2 56 3 ceer 20 45
37 |Heapmupa Ycnysa Cymma 57 4 ras 7 56
5] 3 ceer 56 2 ceet 15 59
39 4 ceer 59 2| cEeT 16,19
40 G0 5 CcERT 187
41 HBBneqbz G 2| ceet 22 B2
42 |Keapmupa Ycnyea Cymma B2 1/ceer 13,29
43 4 cear B0 | B3 2|caer 10 88
44 3 ceer 045 184 2|ceer 357

Puc. 21. ®unprpanns npu nomomy Pacmupennoro ¢puiastpa

—  odopMuTh 00JacTh KPUTEPHEB, 337aB HOMEDP KBapTUPBHI U
BBIOpaHHy0 ycuyry (puc. 21);

IIpumeuanue. HeckoabKko KpUTEpUEB OJTHOM CTPOKHU CBSI3aHBI JIO-
rudeckoit ¢pyukiueir M. Kpurepuu pasHbIX CTPOK CBSI3aHBI JIOTHYE-
ckoit pynkumerr UJIM (cm. puc. 21).

—  aKTUBU3MPOBATh pacliupeHHbd Gunbtp Januvie | @unvmp |
Jlononnumenvuo | Pacuwupennviti punomp. TlosiButcs okHO Pacuiu-
pennvlit guremp (puc. 22). 3amodHUTE OIS OKHA Pacuuupennozo
¢urompa nns Tpex auanazoHoB «ba3za manHbix», «Kputepum»,
«H3BJae4Yb» BBIOCICHUEM, MPEIBAPUTEIHHO ILEIKHYB Ha KpPacHOM
CTpEJIKE TS CIIpaBa. Y CTAHOBUTH Duibmposams CNUCOK Ha Mecme.

11. CoxpaHHUTH KHUTY.

OTuer 0 J1a00paTOPHOIL padoTe J0/IKEH COJePKATH PICKTPOH-
HBIUA JOKYMEHT C yKa3zaHueM (haMIIIUK U TPYIIIBI CTYACHTA, BPEMEHU
BBITIOJTHEHHUSI, HA3BaHUSI, IIeJIM Ta00opaTopHOl paboOThl, BHIIOJIHEHHbBIE
3aJlaHus OMUCATEILHOW YacTH PadOThI U 3aJaHUS 110 TPETI0KESHHO-
My TpEenoaaBaTeIeM BapUaHTY.
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PacuiMpe HHbiH HABTP [g

QbpaboTka
(%) bMNETPOBATE CMCOK HA HMECTE
) CKONHMPOBATE PEsYNETAT B APYIOE MECTO

MCxoAHEIF AManazoH:

$A$53:$E455 B
[$a45a:4ase s |

1
|
1
AManazoH YCNoEHH; !

[] Toneko yHHEANEHEE SaMHCH

[ Ik ][ OITHEHA ]

Puc. 22. JInanoroBoe OKHO paciIMpeHHOro GpuibTpa

3aaHus 1151 CAMOCTOATEIbHOT0 BHITIOJIHEHHSI
CdhopmupoBath TabIUIly — pe3ynbTar GUIbTPALMH M3 HCXOIHOM
TabJHIbI 6a3kl JaHHBIX 110 yCIoBHio BapuanTa (1-5).

Bap. Ycnosue puibTpanuu

1 Cuera i | Cymma cuera B aua- | Cuera Ilean 3a ra3
raza Bo 2-10 | mazone 5+103ara3 | FOBAO | He mpeBbIma-
JIeKay 3a cBeT | 00T 5 %

2 Cuera qns | Cymma cuera B qua- | Cuera | Cymma cueta
cBeTta B 3-10 | mazome 15+25 13a | BAO B  Juaria3oHe
neKany CBET 3a ras 25+100

3 Cuera i | Cymma cuera B aua- | Cuera Ilenn 3a cBeT
ceeta B 1-10 | mazowe 50+200 3a | CAO HE TIpeBbIla-
JeKay KB.M. 3acBer | 0T 5 %

4 Cuera nnsg | Cymma  cyera 3a | Cuerta | Cymma cuera
kKB.M. B 1-t0 | kB.M. B gumamnaszone | JOAO B JHAaIla3oHe
HEJICITI0 200500 3a 50+120

KB.M.

5 Cuera nns | Cymma cuera B qua- | Cuera Ilern 3a ra3
KB.M B 3-10 | mazoue 15+20 3a | 3AO 3a | menee 5 %
HEJICITIO CBET ras
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[puno:xenue 1

NPUMEPHbIA BAPUAHT
KOHTPOJIbHOM PABOTHI EXCEL

1. TlpuBeaute mpuMep HCIIONB30BAHUS C OMIMCAHUEM TISITH apud-
METHYECKHUX (PYHKIINH.

2. 3anuimre JIOTUYECKYIO hopmymy B Excel

(A V B)& (A V (-B))

i, X< =2
X
3. Ioctpoiite rpadpux pyukmu f (x) = X, —2<x<1
X2 —4x+4, x>1

3anummTe JOruYeckyro ¢op- A
MyJ1y

v

4. Haiith MakCUMyMbI (yHKIIHH x° —9x% +20x = Y, pemenue
MoKa3aTh Ha rpaduke (yHKIHH.
5. Pemnth ypaBHEHUE (X2 + 6X)2 - 2(X+3)2 -17=0.

[Moctpouts rpaduk, 3amucatb GOpMysy B OTHOCHUTEIbHBIX CChLI-
KaxX, BBIYUCIIUTh KOPHU YPaBHCHHA.
6. IlocTpouth rpaduku QyHKIUHA U PEIINTH CUCTEMY ypaBHEHUH
2x+3y =10
l + l — 2
y X
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7. IloctpouTh MOJSIPHBINA TpaduK, yYUTHIBas NEepuoA (YHKLIUU
p = cos* () —sin®(¢)

8. [TocTpouTh rpaduK MOBEPXHOCTU — X2 + y2 +2%2=6.

1. Pacuer 3apmiaarbl. [y 3alaHHON BEJOMOCTH IMPOU3BECTH
BCTAaBKY yaaneHust (pasMeCTHTh MO an(aBUTy), pACCUUTATh 3HAUCHUS
10 BCEM CTOJIOIIaM BEIOMOCTH.

2. Tocrpoenne TpeHaoB. IlocTpouTh TPEHIBI IS 3aJaHHBIX
JIAHHBIX, CPABHHUTH OIIHUOKY alpOKCHUMAIIHH.

3. Oo6pabdoTka cniuckoB gaHHbIX. Co31aTh TabyuMIly 0a3bl JaH-
HBIX T0 33JaHUIO TIPENoaBaTeNsi, CKOIMPOBATh Ha CBOOOHBIN JIHCT.
CdopmupoBath TabnHIly Kak pe3yibTar (HIbTpaluu JaHHBIX U3 HC-
XOJTHOW TaOIUIIBl 0a3bl JAHHBIX 110 33JaHHBIM QuiIbTpaM. [locTpouTh
JMarpamMMmy 3aJJaHHOTO THIIA PE3YJIbTAaTOB ISl YKa3aHHBIX CTOJIOIOB.

[punoxenue 2

B uH(OpMAaIMOHHBIX TEXHOIOTHSX MPE3EHTALIUS — 3TO JTOKYMEHT,
co3mauHbIi B iporpamme Microsoft PowerPoint.

VuunteiBast ocBoenne uarepdeiica Microsoft Office mpu usyuennn
kypco Word u Excel, a Taxxe Hanuume y CTyJICHTOB HaBBIKOB pabo-
TBI C NIPE3CHTAIMAMH, U3ydeHue npuiokenus Power Point otHocuT-
Cs1 K CaMOCTOSITEIIbHON pabore.

B camoctosTenbHoi paboTe ciemayeT 0OpaTUTh BHUMAaHHE Ha Ta-
KHE MOMECHTBI CO3JaHUS MPE3CHTAIMH KaK OpraHU3allds HaBUTAIlH-
OHHBIX CXEM TEepPEeMEIICHHUs IO CJaiijiaM, BCTaBKa W YIpPaBJICHHE
AHUMAIMOHHBIMU 3(p(eKTaMu, BCTaBKa 3BYKOBBIX U BH/CO (parMeH-
TOB.

JOMAIIHEE 3AJAHUE POWER POINT

Co3p1aTh Npe3eHTaluIo 0 IPEAI0KEHHON [IPENoJjaBaTesIeM TEME,
pPaccMOTpPEB CIEYIOIINE ITAIIBL.

IInanupoBanme. OnpenencHue TeMbl Npe3eHTALUH, €€ THMa, a
TaKXe ayAUTOPHM, Ha KOTOPYIO OPUEHTHPOBaHAa MyJIbTUMEIUiHas
MIpe3eHTaLusl.

IIpoexTupoBanue. Bribop HaBUTranMoHHOH cxembl. Pa3zpaboTka
J3aiiHa CIIAiIoB.

B npesenTanusx, cogepikaiiux 0osiee AByX claiaoB, HEOOXoauMa

HaBuramys  (mepeMenieHue) 1o

cnaiizam. MOXKHO BBIICNHUTH JBa /-\

TUIIA HABUT'allUOHHBIX CXEM. |:] |:]
JIUHEUHYI0 (mocnenoBaTenbHOE 7 SN T S
HIEpEMEILICHUE); PA36ema1eHHYIO, l | | | | | |
KOTOpasi MO3BOJISIET BBIOMpATh 110 ® ® ¢ i
CBOCMY YCMOTPCHHIO IIOCJICI0BA- | | | | | | |

TEeIBHOCTh NepeMelleHus no cnaitnam. [lpu 3ToM cMeHa cnaiizo
OpraHu3yeTcs P MOMOIIM YIPABIISIOIIMX KHOIOK.
¥npaenamwme KHoOMKKA

[] (=] (=] (1] (][] [wo] =] (] [E] [ 7]
HNudopmanuonnoe HanojaHenue. [1oAroToBka TeKCTOBOTO U WJI-
JFOCTPATHBHOIO MaTepHaja [UIs HAIOJIHEHHUS CIaiaoB (ayawo, BH-
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