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BBEJIEHUE
1. lesan u 32124 U3yYeHUSs TUCHUTLIHHBI

[lenp aucUMIIUHBL (OPMHUPOBAHHWE HaO0Opa YHHBEPCATHHBIX KOMIETCHIMA OymyIIero
OakanaBpa 1o HanpasiieHuro noaroroBku 07.03.03 [[u3aitH apXuTEKTYpHOU CpEIbl.

3amayn  JAMCHUILTAHBL: O3HAKOMHTH CTYACHTOB C OCHOBHBIMH METOJOJOTUICCKUMU
MOJX0/aMH, MOJEISIMH W MeToJaMH (OPMATU30BAHHOTO OIMCAHHUS CHCTEM, IPOIIECCOB,
SIBIICHUH; OCHOBAMH COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, TCHICHIIUIMU UX PA3BUTHS;
OOy4YUTh CTYIEHTOB NPHUHIUIIAM IOCTPOSHHUS HH(DOPMAIIMOHHBIX MOJIEJICH, MPOBEICHUIO
aHaJIM3a MMOTYYCHHBIX PE3yabTaTOB, IPUMEHEHUIO COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHI
B IPO()eCCUOHATBHOM JIEITETLHOCTH.

B pe3yJsibTaTe 0cBO€HUS AUCHUILIMHBI CTYI€HTbI 10KHbI:

3HaTh: OCHOBHBIC OHATHS U 3aKOHBI TCOPUHU MHOKCCTB, MCTOJOJOI'MI0 UCIIOJIb30BaAHUA
arrapara MaTeMaTHIECCKOMI JIOTUKH, OCHOBHBIC IIOHATHUA M 3aKOHbI KOM6I/IHaTOpI/IKI/I H TCOpUHn
BepOHTHOCTCﬁ; MCTOAOJIOIHIO OopraHusaluu, IIPpOBCACHUA n O6pa6OTKI/I JaHHBIX
BBIYUCIIUTCIIBHOTO JBKCICPUMECHTA, COBPCMCHHOC IIPHUKIIAAHOC W allapaTHoC MIpOorpaMMHOC
O6€CH€‘I€HI/IG; OCHOBBI 3allIUThI I/IH(I)OpMaI_[I/II/I; OCOOEHHOCTH U MCTOIHMKH aHaJIn3a HH(bOpMaHHI/I
Ha OCHOBC CUCTCMHOI'O ITOAXO0A4a.

YMeTh: TONB30BAThCA 3aKOHAMH KOMOWHATOPHKH, TEOPHUH MHOKECTB M TEOPHH
BEPOSITHOCTEN I pELIEHUs IPUKIAJHBIX 33[a4; IPUMEHATh METObI CTATUCTUKU IIPU PELICHUU
3a7a4  OKCIIEPUMEHTAIBHOTO  MCCIENOBAaHUS B NPOQECCHOHAIBHON  AEATENbHOCTH;
aHaJM3UPOBATh HH(OPMAIIMIO HA OCHOBE CUCTEMHOI'0 MOAX0/1.

Biaaners: HaBBIKAMU pEIICHUS 3ajad MaTeMaTHKU H paboThl ¢ HHDOpMAaIMeCH;
COCTABJICHUS MAaTEeMaTHUYECKMX MOJENeH 3aJad HUCCICIOBaHHS B  MPOQPECCHOHATBHOM
NeSITeIbHOCTH; aHAJIN3a MHPOPMAIIMK Ha OCHOBE CUCTEMHOT0 TIOIX0/1a

2. O0opynoBaHne U MATEPHAJIBI

[IpakTryeckue paboOThI MO qucHUILIMHE «MaTteMaTrka U HHPOPMATUKa» MPOBOAITCS B

KOMITBIOTEPHOM KJIacCe C MYJIbTHMEAHa OOOPYJAOBAaHHEM: IPOEKTOP, KOMIIBIOTEpP, OJKpaH

HAaCTEHHBIH.

3. HamMeHoOBaHUe NPAKTHYECKUX PadoT

Ne
N3 Hux
Tembl
- HaunMenoBaHue TeM AUCHUILTUHBL, UX KPAaTKOE OO0beM | mpakTHYecKast
coJiepKaHue 9acoB MOJITOTOBKA,
UTUTH
4acoB
HBI
1 cemecTp
1 AKcHoMaTuieckasi Teopust MHOXKECTB 2 2
2 OCHOBBI MATEMaTHYECKOMN JIOTHKH 2 2
3 DneMeHThl KOMOMHATOPUKH 2 2
4 JeiictBus Hag coobITusiMu. Kitaccuueckasi BepoSITHOCTb 2 2
c Oco0eHHOCTH TPUMEHEHHSI OCHOBHBIX TE€OPEM TEOPUHU 2 2
BEPOSTHOCTEH MPU PELICHUH 33124




6 3aKoH pacnpeaeneHus JUCKPETHON CITydaifHON 2 2

BEJIMYMHBI

7 [TepBuunast 06paboTKa Pe3yJbTaTOB SKCIICPUMEHTA 2 2

8 [Iporpammuoe o0ecrnieueHue K. TekcToBbIi 2 2
poIeccop.

9 [Iporpammuoe  ob6ecneuenue  [IK.  TaGnuunsblii 2 2
poIeccop.

Hroro 3a 1 cemecTp 18 18

Hroro 18 18

4. ConepkaHue NpakTU4YeCKuX pador

IIpakTuyeckas padora Nel
Tema: AkcuoMaTH4YeCKasi TEOPUsI MHOKECTB.

Beeoenue

[Ipu n3yuyeHun OCHOBAHUN MATEMAaTUKU Mbl IMEEM JIEJIO C IVIABHBIMU MaTEMaTUYECKUMU
HOHATUAMHU, 0€3 KOTOPhIX HEBO3MOXKHO M3ydeHHUE J1I000ro paszena MareMaTHKH. Takoe MoHsTHe
KaK «MHOYKECTBO» MCIIOJIb3YEeTCSd Ha MPOTSHDKEHWU BCEro Kypca Kak 3JIeMEHTapHOM, Tak U
BbIcuIel MaTteMaTuku. OHO INpeJCcTaBiIsieT cOO0H OCHOBY MaTeMaTH4ECKOH KyJIbTYpbl, KOTOpas
ABJIIETCS BXKHON 4aCThIO KYJIbTYPhl OOLIEUETI0OBEUECKOI.

Teopuss MHOecTB Oblia co3naHa B KoHIe XIX B BEIMKUM HEMELKHM MaTeMaTUKOM
I'eoprom Kanropom. brnarogaps 3Toil Teopuu ObUIM MOJIy4€HBI OTBETHI HA MHOTHE BOIPOCHI, HE
JIaBaBUIME TOKOS MaTeMaTMKaM Ha INPOTSIKEHUU HECKOJIBKMX BEKOB. BiMsHHME KaHTOPOBCKOMU
TEOPUM Ha JalbHEHIIee pa3BUTHE MAaTEMaTUKWA HEJb3s IEepEOLeHUThb. Jlpyroil BeIMKU
Hemeukuil mareMaTk JlaBua I'mnsOept roBopuin: «HUKTO He M3rOHUT HAac U3 pas, CO3JaHHOTO
Kantopomy.

Teopemuueckas uacmo

[TonsiTue MHOXKECTBa HE OIpeneisercs, a JIMIb WUIIOCTPUPYETCS MpUMEpaMHu.
Hanpumep, MokHO roBoputh 0 MHOxecTBe crareii 'K P®, o MHOXXeCTBE JIOTMYECKUX BO3-
MOKHOCTEH U T.1. MHOXecTBa OyzneM 0003HayaTh MPOMUCHBIMU JTATUHCKUMU OykBamu: A,B,...
Ecnu snemMeHT x MpHUHAUIEKUT MHOXKECTBY A, NUIIYT X € A (UUTAIOT: «X NPUHAJJICKHUT
MHOXECTBY A»), B MNPOTUBHOM MHMIIYT X £ A («x HE NPUHAAICKUT MHOXKECTBY A»).
MHoxecTBO, HE cojep)Kalllee HHU OJHOTO AJIEMEHTA, Ha3bIBAIOT HNYCMbIM, €ro 0003HadaroT
CHMBOJIOM .

Mnoowcecmeo cuumaemcsa 3a0aHHbIM, €CIHM O JIIOOOM JIaHHOM OOBEKTE MOXKHO
OJIHO3HAYHO CKa3aTh MPHUHAJJIEKUT OH STOMY MHOXKECTBY WJIM HET. PaccMoTpum dea cnocoba
3a/laHusl MHOKECTBA!

* Jaercs NOJHBIM IepedeHb AJIEMEHTOB MHOXECTBA; HAaIpUMep, MHOXXECTBO pe3yJIbTaTOB
rOJIOCOBAHUS MPUCSHKHOTO TAaKOBO: {«3a», «IIPOTHUBY, «BO3AEPIKAICSN | ;

* YKa3bIBACTCs IPABHJIO OMPEIeNICHUs MPUHAIIIEKHOCTH JII000ro 00bEKTa K pacCMaTpUBaeMOMY
MHOXECTBY; Hampumep, 3anuch A = {x : x| < 10} o3HayaeT, YTO A COCTOUT U3 TaKUX YUCEI X,
MOJyJIb KOTOpbIX MeHblle 10 (mocie ABOETOuYMs 3amuCcaHO TPaBUIIO, KOTOPOMY JOJDKHO
YIIOBJIETBOPSATH YHCIIO X, YTOOBI €r0 MOXHO OBLIO OTHECTH K MHOXKECTBY A).

/IBa MHOeCTBa, COCTOAIIME M3 OJHUX M TEX K€ DJIEMEHTOB, Ha3bIBAIOTCS PAGHLIMU.
Ecnn mHO)ecTBa A u B paBHbI, To umyt A = B.

Ecnu xaxaplii 2371eMEHT MHOKECTBA B sBIIsIeTCA B TO %Ke BpEMS DIIEMEHTOM MHOXKECTBA A,
TO TOBOPST, YTO B — noomnoocecmeo muoxectsa A. B atom cnyyae mumyt B < A (uutator «B
— MIOJIMHO>KECTBO MHOXKECTBa AY).



B nocnenyromem, HCX0IHOE MHOXKECTBO Oy/IeM Ha3bIBATh YHUBEPCAIbHLIM T 0003HAYATH
U. Cobcmeennvie noomuodicecmea Maoxectsa U — 3T0 Te TOJAMHOKECTBA, KOTOPBIE COJIEpKaT
HEKOTOpBIe, HO He Bce aneMeHThl U. Hapsiny ¢ cOOCTBEHHBIMH MOJAMHOXECTBAMH YCIOBUMCS
camo U 1 mycToe MHOXKECTBO J TaKKe CUATATh ITOJIMHOYKECTBaMU MHOXKecTBa U.

PaccmoTpumM mporiecc 00pa3oBaHMsI HOBBIX MHOKECTB U3 JaHHBIX MHOKECTB A u B, npu
9TOM OyAeM mpeamnojaraTb, 4T0 U A, u B, U BHOBb 00pa30BaHHOE MHOKECTBO SIBJISIFOTCS
MOJIMHO’KECTBAMHU HEKOTOPOTO YHUBEpPCaIbHOTO MHOXecTBa U.

Obveounenuem MHOXeCTB 4 u B (o6o3Hauaercs A U B) Ha3pIBaeTcsi MHOMXECTBO,
COCTOSIIEE U3 BCEX TEX DJIEMEHTOB, KOTOPBIC IPUHAIJICIKAT XOTS ObI OJTHOMY M3 MHOXECTB 4, B.
Ilepeceuenuem muoxectB A u B (0003Hadaercss ANB) Ha3pIBaeTCs MHOXKECTBO, COCTOSIICE U3
BCEX TEX M TOJIKO TEX AJIEMEHTOB, KOTOpPbIC MpUHAIeKat u 4, u B. Paznocmuvio MHOKECTB A U
B (0o6o3nauaetcsi 4 \ B) Ha3bIBacTCs MHOXKECTBO BCEX TE€X M TOJIIBKO TEX AJIEMEHTOB A, KOTOpHIC
He conepxkarcs B B. [lycte U— ynusepcanvroe mHooicecmeo Takoe, 4To BCe paccMaTpUBaeMbIe
MHOKECTBA SIBIIIIOTCS €r0 MOJMHOXKECTBaMH. J[onoineHuem MHOXKECTBA A Ha3bIBaeTCs
MHOKECTBO BCEX AJIEMEHTOB, HE MPHHAAISKANMX A (HO npuHaaiexammx U).

JIJIs HarJIITHOTO MPEICTABICHIS MHOXKECTB M OTHOIIICHUA MEXTy HUMH HCIIOJIb3yeTCs
nuarpamMmbl BeHHa (MHOT/Ia MX Ha3bIBAalOT KpyraMu Dijiepa WK JuarpaMmamu Ditnepa —
Benna).

YHuBepcanbHOE MHOKECTBO H300pa)kar0T B BHUJE MPSIMOYTOJbHHKA, a MHOXXECTBA,
BXOJISIINE B YHUBEPCATLHOE MHOXKECTBO, — B BHJIC KPYTrOB BHYTPH MPSIMOYTOJIBLHUKA; SJICMECHTY
MHOYECTBa COOTBETCTBYET TOYKA BHYTPH Kpyra.

C nomompro auarpamMM BeHHa ymo0HO WILTIOCTPHPOBATH ONEpaIlMi HaJ MHOKECTBAMU
(Puc.1.1).
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Puc. 1.1. quarpammel Diinepa-Benna
IIpumep 1:
JlokazaTh TOXAECTBO:
A\B\C)=(A\B)u (AnC).
MHoOXecTBa, CTOSIIIINE B JIEBOW U MPABOM YaCTIX TOXIECTBA, N300pa3UM C MOMOIIIBIO
nuarpamm Oitiepa — Benna (puc. 1.2).
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Ecnu paccMoTpeTs HEKOTO YHBIE M Ba N u M, y KOTOpBIX UMEIOTCs
I/Iar}])saM% I/IJ'[ CHHa
COOTBETCTBEHHO HEKOTOpbIE 4HCIA 3neM HTO TO HMMEET MECTO ClleAyloliee
COOTHOILIEHUE:
K(NUM)=k(N)+k (M)-Kk(N~M).
Ipumep 2:
5



BerynuTenbHplid 9K3aMeH M0 (PM3WYECKOM MOArOTOBKE B MOCKOBCKHI YHUBEPCUTET
MBJI Poccun cpaBanm 2500 abutypueHTOB, oneHKy Hibke "5" momyumnmm 1800 denmomek, a
BBIJIEpKaK 3TOT dKk3aMeH 2100 abutypuentoB. CKOJIBKO YETOBEK MOIyYrin oueHku "3" u "4"?
Pemenne. Ilpeanonoxum, uro N — MHOKECTBO aOMTYpUEHTOB, BbIIEPKABIINX YK3aMEH
1o (pU3NIECKOi MOAroTOBKE, M — MHOXXECTBO aOUTYpPHEHTOB, NOJYYMBIIUX OLEHKU HIDKE "5".
[To ycnosuto 3amaun mmeem K (N) = 2100, k(M) = 1800, k (NUM) = 2500. AOUTYpPHEHTHI,
nonyuusmue oneHk "3" u "4", o6pazyror MmHOKecTBO NNM. [IprMeHsiss NpUBEICHHYIO BBIIIE
dbopMyIy, HAXOTUM:
K(NuUM)=k(N)+k(M)-k(N~M).
KINNM) = k(N)+k (M)-k(NuUM),
k(N n M) = 2100+1800-2500 = 1400.
OtBet: 1400 yenoBEK MOJTYYMIIN OLIEHKH <«3» U «4».
3aoanusn
1. JInst 3a1aHHOTO MHOKECTBa TpeOyeTcsi BBIOPAaTh MHOXKECTBO, PABHOE EMY:
a)AU (ANB) Bapuantsr: A, (A N B), (A U B), B;
6) AN (AuUB) Bapuantsr: A, (A N B), (A U B), B;

B) AU (K N B) Bapuantsr: (A U B), (A N B), (A\B), A;
A~ (A UB)  Bapuant: (A U B), (A~ B), (A\B), A;
n1) A\ (A\B) Bapuantsr: (A N B), (A U B), (A\B), (B\A).

2. 1. Ha mepBoM Kypce cneacTBeHHOro (akynpreTra MockoBckoro yausepcurera MBJI Poccun
1500 kypcanToB, u3 koTophix 1050 KypcaHTOB HM3y4arOT AHIJIMHUCKHMA $A3BIK, 675 KypCaHTOB
M3y4aloT HEMEIKUM s3bIK M 345 KypcaHTOB u3y4aroT o0a s3bika. CKOJIBKO KypCaHTOB
CJIEZICTBEHHOTO (haKyJIbTETa HE U3Y4alOT HU AHIVIMHCKUM, HU HEMELKU SI3bIK?

2. B ommvmuane mo wHGOpPMATHKE W MaTeMaThKe NpuHUManu ydactue 40 KypcaHTOB
MockoBckoro yHuBepcutera MBJ] Poccun, uM ObU10 MPEUIOKEHO PEHIMTh OAHO 3aJlaHHe 10
nH(pOpMaTUKe, OJIHO 10 MPaBoBOM MH(OPMATHUKE U OJHO IO MaTeMaTuke. Pe3yiabTaTsl mpoOBEpKU
peleHnii 3aJaHui IpeACcTaBlIeHbl B Ta0IMLIE:

Pemenst Komnuects Pemiens! 3ananus KonnuectBo
3a/laHus 0 PEIINBIITNX
PEIIMBITUX
Ilo 20 ITo nnpopmaruke U MpaBoOBOM 7
nH(pOpMaTHKe nH(popMaTHKe
[To mpaBoBoif 18 ITo nH(popMaTuke " 8
nH(hOpMaTHKe MaTeMaTHKe
[To maTemaTuke 18 [To nmpaBoBoii HHPOpPMATHKE U 9
MaTeMaTHKe

W3BecTHO Takke, YTO HU OAHOTO 3aJJaHus He pemuiau Tpoe. CKOJIbKO KypCaHTOB PEIIUIIN Bee 3
3ananus? CKOJIbKO KypCaHTOB PELNIIN POBHO 2 3a1aHus?

3. B marasuwHe KaHIEISIPCKUX TpHHAICKHOCTeH MockoBckoro yHuBepcuteta MBJI Poccnn
KypCaHTbl 0OBIYHO MOKYMAOT JINOO OAHY PYUKY, MO0 OJHY TE€Tpab, TUOO OAHY PYUKY U OJHY
TeTpaab. B oguH u3 nHel Obuto mposano S7 pydek u 36 terpaaeit. CKoIbKO OBLTO TIOKYyMATeNeH,
ecin 12 KypcaHTOB KyNWJIN U PY4YKY, U TeTpaab?

4. B onHOM U3 TOPOJIOB YKpanHbI YaCTh JKUTEJIENH TOBOPUT TOJIBKO MO-PYCCKU, YACTh - TOJIBKO
[0-YKPauHCKH, YaCTh TOBOPUT U MO-PYCCKH, U MO-yKpauHCKu. M3BecTHO, uTo 90% xurteneit
TOBOPHT MO-pycckH, a 80% - mo-ykpanncku. Kakoif mpoueHT xurtesneil roposia roBOpUT Ha
000uX sI3bIKax?

5. Kaxnenii u3 kypcanToB ydeOHOW Tpymmbsl MockoBckoro yHuBepcuteta MBJI Poccum B
3MMHHE KaHUKYJbl POBHO JBa pa3za OblI B Tearpe, mpu 3ToM crnektakiu N, M u P Buaenu



cOOTBEeTCTBEHHO 25, 12 u 23 kypcanrta. CKOJIBKO KypcaHTOB B yueOHO# rpymme? CKOJbKO U3
gux Bugemu cruektakid N u M, N u P,M u P?

6. B yueOnoii rpynne u3z 40 xypcantoB 30 yMeroT 1uiaBath, 27 yMEIOT MTpaTh B IIaXMaThl U
TOJILKO 5 He yMeIT HU Toro HHU Apyroro. CKOJIbKO KypCaHTOB YMEIOT IUIaBaThb M UTpaTh B
maxmarbl?

7. B TedeHne Henenu B KHHOTEATpe JeMOHCTpUpoBaiuch GpuibMbl 4, B u C. 13 40 mKOIBHUKOB,
KaX/IbIif 13 KOTOPBIX IMPOCMOTPEN JINOO Bce TpH GuiibMa, MO0 OUH U3 TpeX, GUIbM A BUICTH
13, dpuaem B—16, punbm C—19 mkonpHUKOB. HailTH, CKOJIBKO yYEHHUKOB MPOCMOTPEIH BCE
Tpu (ubMa.

8. B cnoptuBHOM narepe 65% pebst ymeroT urpath B ¢yrooin, 70%—s Bomneitbon u 75%—s
6acker601. KakoBO HauMeHblIIee YHCI0 PedsT, YMEIOIUX UrpaTh U B pyTOOI, U B BOJIEHOOT, U B
Oacketbon?

9. Ha ypoke nuTepaTypbl YIUTEIh PEIIHI y3HATh, KTO U3 40 yYEHUKOB KJlacca YuTall KHUTH A, B

u C. Pe3ynbraThl onpoca oKa3aluch TaKoBbl: KHUTY JI unTtano 25 yyammxcs, KHUry B-22, kHury

C—raxxe 22. Kauru A nim B unramu 33 yuenuka, A wim C—32, B uimm C—31; Bce Tpu KHUTH

npowin 10 yyanmxcs. CKOJIBKO YUEHUKOB IPOWIH TOIBKO MO 0HOM KHUTe? CKOJIBKO ydaluxcs
HE YNTAIH HU OJTHOM M3 3TUX TPEX KHUT?

10. Cpenu aOuTypUEHTOB, BbIIEP)KABILNX MPUEMHBIC YK3aMEHBI B BY3, OIICHKY «OTIUYHO)
MOJYYHJIIH: TI0 MaTeMaTuke—48 abUTypHEeHTOB, 10 (pru3nke—37, 0 PyCCKOMY SI3bIKy—42, TIO
MaTeMaThke uin pu3nke—75, o MaTeMaTUKe UM PYCCKOMY SI3bIKYy—76, M0 (hU3HKE WITN
pycCcKOMY SI3BIKYy—066, 110 BceM TpeM npeameraMm—4. CKOJIbKO aOUTYPUEHTOB IMOTYYMIIA XOTS
Ob1 ontHy nATepKY? CKOJIBKO Cpeld HUX MOJYYUBIIUX TOJIBKO OJIHY MATEPKY?

Bonpocwi

1. OcHOBHBIE MOHATUS TEOPUU MHOMKECTB: MHOXKECTBO, CIOCOOBI 3a/laHUs MHOXECTB,
MOIIHOCTh MHOXECTBa, PaBEHCTBO MHOXECTB, IMMOAMHOXeCTBO. KoHeuHbIe W OECKOHECUYHBIC
MHO>KECTBA.

2. Omeparuu Hax MHOXKecTBaMU. Jlmarpammel Diinepa — BeHHa. AnreOpandeckue CBOMCTBA
orepanuii HaJl MHO>KECTBaMHU.

3. Tlpsmoe (nexapToBO) MPOU3BEACHIE MHOKECTB.

4. OCHOBHBIE YHCIIOBbIE MHOXKECTBA.

IIpakTnyeckas padora Ne2
Tema: OcHOBBI MATEMATHYECKOM JIOTHKH.

Beeoenue

MaremaTrka pa3BHBAaeTCS 110 CBOMM BHYTPEHHUM 3aKOHAM, a UMEHHO IO 3aKOHaM
Jorukd. MaremaTtuyeckasi JIOTHKA — OTO TEOpHUS BEPHBIX pPacCyXIEeHUH. BOIbIIMHCTBO
MaTEeMATHYECKUX JUCIHILINH CTPOUTCS Ha OCHOBE HEKOTOPBIX MCXOTHBIX JIOTOBOPEHHOCTEH HITH
aKCHOM, KOTOpbIe (OPMYITUPYIOTCS HCXOAS M3 cOooOpakeHUH 3apaBoro cmeicna. Jlamee u3
AKCHOM BBIBOJIATCS CIICJICTBUS, NMPUYEM JIOKA3aTEIHCTBO CTPOUTCS IO 3aKOHAM JIOTHYECKOTO
BBIBOJIa. DTH 3aKOHBI KaK pa3 U o0ecreunBaeT MaTeMaThdeckas JIoruka. M3ydaemyro JOTHUKY
MOKHO Ha3BaTh (OPMAJIBHOH TIOTOMY, YTO OHa IIO3BOJISET MPOBEPUTH MPABUIHLHOCTH
paccyXJIeHUI He3aBUCHMO OT UX cojiepkaHus. Llemouku paccykIeHuil B COBEPIICHHO pa3HbIX
00JacTsIX MareMaTHKA W JPYIHMX HAayK MOXKHO OJIMHAKOBO OIMCATh HAa S3BIKE JIOTHKH U
yOeIUTHCS B MX CIIPABEIIMBOCTH MIIH OIIMOOYHOCTH.
Teopemuueckas uacmo

OCHOBHBIM IMMOHSTHEM MAaTEMATUUECKOH JIOTHKH SBIISIETCS IOHATHE 6bicKazbiéarus. Ilon
BBICKa3bIBAHUEM OOBIYHO MTOHMMAIOT BCAKOE IMMOBECTBOBATEILHOE TIPEIOKCHHIE, 00 UCTHHHOCTH
WIH JIOKHOCTA KOTOPOTO HMEET CMBICI TOBOPHUTH. BCSKOE BBICKA3bIBaHWE SBISETCS OO
UCTUHHBIM, JHOO JIOXKHBIM, HO HE MOXET OBITh OJHOBPEMEHHO WCTHHHBIM ¥ JIOXKHBIM.
PaznmuuatoT TmpocThie W COCTaBHBIE BBICKA3bIBaHMS. BbICKa3bIBaHUE, MPEICTABIISIONICE
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CBsi3bIBaHME MPOCTHIX BHICKA3BIBAHUI B COCTABHBIE OCYIIECTBIISIETCS MTOCPEICTBOM JIOTHYECKUX
ONEpALNii, HA3bIBAEMBIX CBSI3KAMM.

Ompuyanuem BBICKa3bIBaHUSI X Ha3bIBACTCSI HOBOE BBICKA3bIBAaHUE, KOTOPOE SIBIISIETCS
VCTUHHBIM, €CJIA BbICKa3bIBaHUE X JIOKHO, U JIOKHBIM, €CJIH BbICKa3bIBaHUE X UCTUHHO.
OTtpunianue BeICKa3bIBaHU X 0003HAYACTCS X U UATACTCA «HE X» WU «HEBEPHO, UTO X».

Konvronkyueii nByx BbICKa3biBaHUW X, V Ha3biBaeTCsi HOBOE BBICKa3bIBaHUE, KOTOPOE
CUHMTACTCSl UCTUHHBIM, €CITU 00a BBICKA3bIBaHUS X, Y MCTUHHBI, U JIOXKHBIM, €CJIA XOTS OBl OJJHO
U3 HUX J0XHO. KOHBIOHKIHSA BBICKA3bIBAHWI 0003HA4YaeTcsa CUMBOJIOM XAY mwm X&Y
(uutaercs: «X u Y»).

Jluswvronkyueri TByX BBICKa3bIBaHM X M Y Ha3bIBA€TCS HOBOE BBICKA3bIBAHUE, KOTOPOE
CUMTAETCS] UCTUHHBIM, €CIIK XOTsI Obl OJIHO W3 BbICKa3biBaHUM X, Y UCTUHHO, U JIOXKHBIM, €CIIU
OHM 00a JIOKHBI. JIM3bIOHKIMS BBICKA3bIBaHUH 0003HavYaeTcss XVY (Yutaercs: «X Wik Y»).

HUmnnukayueir NByX BbICKa3blBaHUW X, Y Ha3bIBAa€TCSd HOBOE BBICKA3bIBAHHUE, KOTOPOE
CUMTAETCS JIOKHBIM, €ClId X UCTUHHO, a Y — JIO)KHO, M UCTUHHBIM BO BCEX OCTAJIBHBIX CIydasX.
WMnuirkanus BeICKa3bIBaHUM 0003HaYaeTcss CMMBOJIOM X—> Y (YUTaeTcs: «eciiu X, TO Y»).

OxeusaneHyuell TByX BBICKA3bIBAaHUM X, Y Ha3bIBA€TCS HOBOE BBICKa3bIBaHUE, KOTOPOE
CUMTAETCSl UCTUHHBIM, KOorja o0a BbICKa3bIBaHUS X U Y MO0 OJHOBPEMEHHO MCTHHHBI, JTHOO
OJIHOBPEMEHHO JIOXKHBI, U JIO)KHBIM BO BCEX OCTAIBHBIX CIy4yasx. DKBUBAJICHIINS BHICKA3bIBAHUMN
o0o3HavyaeTcs CUMBOJIOM X<V (duuTaeTcs: «X TOr[a U TOJIBKO TOT/Aa, Koraa Yy).

Bcesikoe criokHOEe BBICKA3bIBaHHE, KOTOPOE MOXKET OBITh MOJYYEHO U3 AJIEMEHTaPHBIX
BBICKA3bIBAaHUH MOCPEACTBOM MPUMEHEHHUSI TIEPEUHCIICHHBIX JJOTUYECKUX OIepaluii, Ha3bIBAeTCs
Gopmynoii  ancebpvr  noeuxku. JIBe dopmynbl anreOpel Joruku A u B HaspBaroTcs
PABHOCUTIbHBLIMY, €CTTU OHU TIPUHUMAIOT OJMHAKOBBIC JOTMYECKHE 3HAYCHUsS Ha JF0O0M Habope
3HAYEHUH BXOIAMIMX B (POpPMYJIBI SJIEMEHTApHBIX BbICKa3bIBaHWUN. PaBHOCHIIBHOCTH (opMyn
0003Ha4yaroT 3HAKOM = , a 3a1uch 4 = B 03HauaeT, yTo Gpopmyinbl A U B paBHOCUIIbHBI.

dopMmyiia Ha3bIBAETCS MOACOECMBEHHO UCMUHHOU (masmono2ueli), €I OHa IPUHUMAET
3HAYCHHUE «UCTHUHA» MPHU BCEX 3HAYCHHSIX BXOMAIIMX B HEe MepeMeHHbIX. DopMysia Ha3bIBaETCs
MOJHCOECMBEHHO JI0JCHOU, €CITU OHAa TPHUHHMAeT 3HAUYCHHE «IOXKb» MpPHU BCEX 3HAYCHMSIX

BXOOAIIHUX B HEC ICPCMCHHBIX.
1. OcHoBHERIE PABROCHILHOCTH:

1 »&x=x
— BAKOHE! MAEMIIOTEHTHOCTH,
2. xvx=x A

3. x&ku=x

4., xvu=u

5 x&a=axa

6. xva=x _

7. x&X = n — 3aROH NPOTHBOpEUMA.

8. xvX =u — 3aK0H MCKJIOYEHHOTDO TPETHLEro.

9. X = x — 3aKOH CHATHS ABOAHOrO OTPHMAHUA. BaskHelIme paBHOCHILHOCTH aareopsl

JIOTMKH MOKHO Pa3OUTh Ha TPH TPYIIIIBL:

2. PaBHOCHAEHOCTH, BRIPAaHAIONME OXHE JOTHISCKHE
onepamum Yepes Apyrme:

Lrxoy=(xoy&ly-ox)

2

3

4. xvy=x&jy
5 y



3. PaBHEOCHILHOCTH, BRIDAXMAIONIHE OCHOBHEIC 3AKOHEI
Anrebpsl JOTHKH:

1. x&y=y&kx — KOMMYTATHBHOCTE KOHLIOHKIMM.

2, xvVySHFVX — KOMMYTATHBHOCTH AHSHROEKOHE.

3. x&(y&z)=(x&y)&z ~ acconmaTMBHOCTL KOHLIOHK-
nEY.

4. xv(yv2)=(xvy)vz - acconmaTBEOCT AUIBLIOHK-~
BuH. :
5. x&(y v 2) = (x& y) v {x& z) — gucTpuGyTHBHOCTH KOHD-

IOHENUA OTHOCHTENLHO JAILIOHKIAE. 7
6. xv(y&z) = (z v y)(x v z) — pucrpuGyTEBROCTS U3

JOHKOEH OTHOCHTENbHC KORLIOHKIHH.

IIpumep 1:

Jlokazatk, uto Gopmyna A = X — (Y —> X) TOKIECTBEHHO UCTHHHASI.

Pemenne: Iloasepraem popMyity A paBHOCUIBHBIM IIPEOOPA3OBAHUIM:

A=x—>(y—>x)= xv(yvx)=xv(xvy)=(xvx)vy=lvy=1.

BBIBO,H: (1)OpMyJIa TOXICCTBCHHO HMCTHMHHA, TaK KaK BCCrAa MMCCT 3HAUYCHHUC «MCTHHA»
umm «1». HOKa?)aTB TOXIACCTBCHHYIO HMCTHUHHOCTD Q)OpMyHbI MOXHO U C ITOMOIIBKO Ta6HI/IHBI

uctuHHOCTH. Hanpumep, 1ist paccMoTpeHHO# Gopmyiibl A Tabnniia HCTHHHOCTH UMEET BU/T:

X y y > X X = (y > X)
14 14 14 u
14 J 14 u
J 141 J u
JI J 14 u

Jnis TOro, yToOB! PEMIUTh 337a4y C TOMOIIBIO aIreOphl JOIHKH, HEOOXO0IUMO:

- BBECTH KpaTkue 00o3HaueHus i cHOpMyIHpPOBAHHBIX YCIOBUHW U COCTaBUTH JIOTUYECKYIO
(bopMyIty, BEIpaXaroIIyl0 YCIOBHE 33J]aul B CHMBOJINYECKOH (popme;

- JUIA TOJMYy4YeHHON (OpMYJIbl HAUTHU C MOMOIIBI0 PAaBHOCHJIBHBIX MTPEOOpa30BaHU BO3MOKHO
6oJ1ee MPOCTYIO paBHOCHIIbHYIO (hopMyITy;

- TIOJIB3YSICh HaWJEHHOM OoJiee mpocToit (hOpMyYIIOi, TIEpeiist K CIIOBECHOM ee (OpMYITHPOBKE,
OINPEACINTD PELICHUE 3a1a4H.

IIpumep 2:

[Tocne obcyxaeHus cocTaBa YYacTHMKOB, OTIIPaBIsEMBbIX Ha KOH(]epeHLuIo, ObuIO
PELIEHO, YTO JOJIKHBI BBIMOJIHATHCS JIBa YCIOBHS: @) €Ciu noeaeT ApOy30B, TO TOJKHBI 10€XaTh
eme bprokBuH unu BumHeBckuii; 0) ecnu moenyt ApOy3oB M BuimHeBckuii, TOo moeaer u
BbprokBun. Haiitu Oosee mpocTyio CIOBECHYIO (DOPMYITUPOBKY MPUHATOTO PEIICHUS O COCTAaBE
YYaCTHUKOB KOH(EpPEHIIHH.

Pemenne: Hasnauenune Ha koHpepeHuuto ApOy3oBa, bprokBuHa u BuineBckoro
o0o3HauuMm OykBamu A,b,B coorBercTBeHHO. Toraa ycioBue a) MOKHO 3amucaTh B BUJIE A —
bvB, a ycnoBue 6) B Buge AAB — b. Tak kak o0a ycioBUS HOJKHBI BBIIOJIHATHCS
OJIHOBPEMEHHO, TO UX COEIUHUM JIOTUYECKOW CBSI3KOW «u». Iloaromy mnpuHATOE pelieHue
MOYKHO 3amMcaTh B BUJIE cienyromeil cumBoanueckoil popmynsl: (A — bvB) A (AAB — B). C
MOMOIIBIO PABHOCUIIBHBIX TPE0OPa30BaHUi YIPOCTUM COCTABICHHYIO (POPMYITY:

(A—>BEvB)A(AAB—B)=(AvEVvB)A(AVBVE)=(AvE)Vv(BAB)=A— b
CumBonmueckas popmyna o3navaet: «Ecnm moener ApOy3oB, To moenetr U bprokBuH». IT0 U
ecTb HauOoJiee MpOCTas CIIOBECHash (POPMYIHMPOBKA HPUHATOTO PEIIEHUS O COCTaBE TPYIIIbI
COTPYJIHUKOB, OTIIPABIISIEMbIX Ha KOH(PEPEHLIUIO.
3aoanus:

3ananme 1. JlokazaTh TOXXIECTBEHHYIO HCTHUHHOCTh WJIM TOXIECTBEHHYIO JIOXKHOCTH
(bopMyI1 ¢ TOMOILIBIO a) PABHOCUIIBLHBIX ITpeoOpa3oBanuii; 0) TaOMUIBI HCTUHHOCTH (YOPMYJIBL:
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(X—>Yy) > (Y > X);

(Y= X) > (X—>y);
X>YAX>Y) >X;
XAX>Y)AKX>Y);

(X—=>(y —>2)) > (x> Yy) > (X—>12);
X—>(Xvy);

XAY —X;

No ok wdE

8. Xvy—=>XvYy,;
9.2>x)>((z>y) > (Z—>xAY));
10. x> Yy)>((y—>2) > (xvy—>1)).

3amanue 2.

1. IIbITasice BCHOMHUTB MOOEANUTEIEH MPOLUUIOrOAHUX COPEBHOBAHUN IO CTpPEIbOE, MATH
OBIBIIMX 3pUTEIICH 3asBUIIN:

A) AHTOH 0BT BTOPBIM, a bopuc — nATHIM,

b) BukTop ObuT BTOpBIM, a JIeHUC — TpeThUM,

B) I'puropuii Ob11 epBbIM, a bopuc — TpeTbum,

I') AHTOH OBLT TPEeTHUM, a EBrenuii — mecToiM,

J1) BuxTop Obu1 TpeTbuM, a EBreHuit — 4eTBepThIM.

BriocnencTBuM  BBIICHUIIOCH, YTO KaKIbl 3puUTENb OWIMOCA B OAHOM U3 JBYX CBOMX
BbICKa3bIBaHUI. KakoBO ObLIO HCTUHHOE paclpeiesieHue MECT Ha COPEBHOBAHUSX ?

2. bpayny, Jlxoncy u CMUTY npenbsiBiIeHO OOBMHEHHE B COYyYyacCTHMHM B OrpabiieHHH
6anka. [loxuTuTenu ckppUIMCh Ha NOKMIAaBIIEM uX aBroMmooOusne. Ha cieactBum bpayn
MOKa3aJl, 4TO MPECTYMHUKH ObUTM Ha cuHeM «bbioukey; JIXKOHC cKaszai, 4To 3TO ObUI YepHBII
«Kpaiicnep», a CMuT yTBepkaai, uyto 3To 66u1 «Popa MycTaHr» U HU B KOEM cillydae He CHHUI.
Crano M3BECTHO, 4YTO, jKeJas 3amyTaTh CJIEICTBHE, KaXKAbIM M3 HUX yKa3al MPaBUIbHO JHOO
TOJIbKO MapKy MallluHbl, 100 ee 1BeT. Kakoro 1npera ObUT aBTOMOOWIIb U KaKOW Mapku?

3. Bepaysmuce 1oMoii, Merps mo3BoHUI Ha HabepexHyo Opdesp.

- T'oBoput Merpa. Ectb HOBOCTH?

- Ja, med. Ioctynunu cooOiieHns OT MHCIEKTOPOB. ToppaHc yctaHoBuI, 4To eciiu dpancya
ObUI MbsH, TO MO0 DThbeH yOwuiina, mmubo Ppancya jwker. XKyccbe cuMTaer, yTo WIM DThEH
yowuiiiia, i ®@paHcya He ObUI MbsSH M yOMICTBO MPOU3OILIO TOCHE MOJyHOUH. MHCTIeKTop
Jlroxa mpocui nepeaats Bam, yTo ecnu youicTBO MPOU30ILIO MOCIIE MOIYHOUH, TO 00 DTheH
yOuiina, 1n6o ®pancya JKeT. 3aTeM 3BOHUIIA. ..

- Bce. Cnacu6o. Otoro pocratouno. — Komuccap nonoxun TpyOky. OH 3Hal, 4TO Tpe3BBIH
®paHcya HUKOT/Ia He JoKeT. Tenepb OH 3Hal BCe.

Kakoii BeiBoz crienan komuccap Merpa? Kto coBepurm youiicrso?

4. CtyneHTaM OOBSBHIIM, YTO B MOHENENBbHHUK OYAET OJHO 3aHSATHE MO KPUMHUHAIHCTUKE U
OJTHO IO MaTeMaTuKe, IpUYEM, €CIM Ha TepBOM Mape MaTeMaTHKu He Oyaer, To
KpUMUHAJIMCTUKA OyJeT Ha BTOPOM Mape; eciau TPEeThs Mapa HE MaTeMaTHKa, TO 4YeTBepTas —
KPUMMHAIUCTHKA; €CJIM MaTeMaTHKa Oy/ieT Ha NepBoil mape, To KpUMUHAIMCTUKA — HA MISTOM.

Onpenenure, Ha KaKoil mape Oy/eT KpUMUHAIIMCTHKA, a Ha KaKOW MaTeMaTHKa.

5. Yersipe crynentku A, E, C, P mocemaroT yHUBEpCUTET MO O4Yepear M BeIyT OOLIMii
KOHCIIEKT Jeknuid. HeoOxommmo cocTaBUTh TpaduK TOCEHICHUS Ha OJNIKAWIIYIO HEIEeNro,
YUUTBIBAs, YTO:

A) IloHenenbHUK — IEHb CAMOCTOSATEIbHOM pabOThl HAa KypCe, U B YHUBEPCUTET HE XOAUT
HUKTO, a B Cy000TY HEOOXOIUMO OBITH BCEM.

b) C u P He cMoryT noiiTu Ha 3aHSATHS BO BTOPHUK B CBSI3U C OOJIBIION 3arpy>KE€HHOCTHIO
B [IOHEJIENIbHUK.

B) Ecau C Boiiizer B cpeny unu P — B yeTBepr, To E cornacurcst moObIBaTh Ha 3aHATHSIX B
ISATHULLY.
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I') Eciu A ve noiiaer B BY3 B uetBepr, To E mo3BonuT cede cXoauTh Tyaa B Cpeay.

1) Ecnmu A wnm P 6yayT B uHCTHTYTE B cpeny, TO C CMOXKET MONTH B MATHHUILY.

E) Ecnu P B maATHUIlY BMECTO MHCTHTYTA MOKACT HA CBaAL0y MOJAPYTH, TO A MpHUAETCS
CXOJUTh B MHCTUTYT BO BTOPHUK, a C — B 4eTBEPT.

6. YeTslpeM COTpyIHHKAM YrOJOBHOTO po3bicka — AHTOHOBY, BexoBy, ComoBy, JleeBy
HEO0XOUMO OTIPAaBUThCA MO CIYKEOHOW HEOOXOAMMOCTH B UYETHIPE pa3jIM4yHBIX ropoja —
Mocksy, Oneccy, Kues u CraBpomnons. Onpenenaute, B KaKoil roOpoJ IOJDKEH MoeXaTh Kax bl
U3 HUX, €CIIM UMEIOTCA CIENYIOIINE OTPaHUYCHUS:

A) Eciiu A ne ener B Mocksy, To C He eznet B Oneccy.

b) Ecnu B He ener Hu B MockBy, Hu B CTaBpomoib, TO A enet B MOCKBY.
B) Ecnu C ue enet B CraBpornosnb, To B enet B Kues.

I') Ecim /I He enet B MockBy, To B He enetr B MockBy.

) Ecnu 1 ue ener B Oneccy, To B He enet B MockBy.

7. Corpyanuxkam I'MBJIJI AnnpeeBy, Koctuny, CaBenbeBy u J[aBbIIOBY HOPYYEHO
JIEXYypcTBO Ha 7-oM, 8-oM, 9-om u 10-om yuactkax Tpaccel. [Ipu npoBepke mocie AexypcTBa
OKazajaoch, 4ro Ha 10-oM ydacTke NIPOU30LUIO JOPOKHO-TPAHCIOPTHOE IIPOUCILECTBUE,
OIPOOHOCTH KOTOPOTO M3BECTHHI Aexypusmemy corpyanuky ['MBJI/l. He ymemmme nomoit
COTPYAHUKH IOCTIE JEKYPCTBA COOOIIMIN O CIEIYIOLIEM:

AHppeeB: «S nexxypuin Ha 9-oM yuyacTke, a CaBesbeB - Ha 7-0M».

Kocrtun: «f nexypun Ha 9-om yuyacTtke ,a AHJIpeeB — Ha 8-0M».

CasenbeB: « A gexypun Ha 8-om ydacTke, a Koctun — Ha 10-om».

JlaBpI10B yxe yiien JOoMoH. B nanpHeWIeM BBIACHWIOCH, YTO KaXKAbIA MUIMIMOHED B
OJIHOM U3 JIByX BBICKa3bIBaHUI FOBOPUJI IIpaBay, a BO BTOPOM €€ cKpbiBasl. KTO U3 cOTpyAHUKOB
Ha KaKOM Y4acTKe Jexypuin?

8. IlsaTepo 3amepKaHHBIX Ha MECTe MpecTyIUieHHs Ha Bompoc: «M3 xakoro Bsl ropoma?»
JTJIN CIIEYIOIINE OTBETHI:
NBanos: « npuexan u3 Knunuos, a JiImutpues — u3 HoBo3piOkoBay.
Cunopos: « npuexan u3z Knunuos, a [lerpoB — uz TpyGueBckay.
ITerpos: « npuexan n3 Kimmnanos, a Imutpues — u3 JaTeKoBay.
Jmutpues: «f npuexan uz HoBo3biOkoBa, a EpumoB — u3 XKykoBkn».
Edumos: « npuexan uz )KykoBku, a liBaHoB xuBeT B JISTbKOBEY.

CrnenoBarenb OBICTPO BBIBEI HMX Ha YHUCTYIO BOAY, HE 3a7aBas OoJibllle HHKaKUX
BonpocoB. KTo u3 gonpammBaeMbIX U3 KaKOTO TOpoja Mpuexal, eCiii U3BECTHO, YTO B KaXKJIOM
OTBETE OJIHO YTBEP)KJIEHUE UCTUHHO, a JPYTO€ - JOKHO?

9. Omnpenenute, KTO W3 YETHIPEX CTYACHTOB CHaJl dK3aMEH IO MaTeMaTHKe, €CIH
W3BECTHO:

A) Ecnu nepBblIii crian, To ¥ BTOpO cliai.

B) Ecau BTOpOIii caam, To TpeTuil call wiv nMepBblid He cAall.

B) Ecnu uetBepThIi HE cliaj, TO MEPBBIM cllal, a TPETUH He caall.
I') Ecniu uetBepThIil can, TO U MEPBbIM caall.

10. Ha Bonpoc: «KTo U3 TpexX CTYyIEHTOB M3y4al MaTeMaTHYECKYIO JIOTHKY?» TOJIY4YeH
BEpHBIN OTBET — «EcnM m3ydan nepsblid, TO U3ydald U TPETUH, HO HEBEPHO, UTO €CIIM U3ydas
BTOPOW, TO M3y4al U TpeTUil». KTO U3 CTyI€HTOB H3ydaa MaTEMaTUYECKYIO JIOTUKY?

Bonpocwi

1. BrIcKa3bIBaHUA U JIOTHYECKHUE CBI3KH.

2. Jlormdeckue omepanuy HajJ BbICKa3bIBAaHUSAMH: OTPHUIIAHUE, KOHBIOHKIUS (JIOTHYECKOE
YMHOXEHHE), AUIBIOHKIINSA (JIOTHYECKOE CTI0KEHUE), UMIUTHKAIUS, SKBUBAICHIIUS.

3. Tabnwia ICTUHHOCTH JIOTHYECKOU OTIEpaIIHH.

4. ®opmynbl aredpsl JOTUKH. PaBHOCHIIEHOCTH (pOpMyIT. 3aKOHBI JIOTHKH.
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IIpakTnyeckas padora Ne3
Tema: JjieMeHTbl KOMOUMHATOPUKH.

Bseoenue

KomOuHaTopuka - BeTBb MaTeMaTHKH, H3ydaroulas KOMOMHAIMM M MEepecTaHOBKU
npeaMeToB, - Bo3HukiIa B XVII B. Jloaroe Bpems Ka3anoch, 4YTO KOMOWHATOpPUKA JIEKUT BHE
OCHOBHOTO PYCJIa pa3BUTHsl MATEMAaTUKU U €€ NpuwiIokeHud. [lonoxenne nen pe3ko M3MEHIWIOCh
1OCJI€ TIOSBJICHUS OBICTPOACHCTBYIOUIMX BBIYMCIUTEIBHBIX MAIlMH W CBA3aHHOTO C 3TUM
pacuBera KOHeuyHOW MaTemaruku. Celiyac KOMOMHATOpHBIE METOJbI NPUMEHSIOTCS B TEOPUU
CIIy4alHBIX  IPOLIECCOB, CTATUCTUKE, BBIYUCIUTEIBHOM  MAaTeMaTHKe, IUIAHUPOBAHUU
JKCIIEPUMEHTOB U T. 1.

Teopemuueckas yacmo

KomOunaTtopukoii (0T 1aTHHCKOTO combinare — COeUHSTh, COUETAaTh) HA3bIBAIOT pa3/ell
MaTeMaTHK{, B KOTOPOM H3y4YalOTCs 3aJaud CIEAYIOLIEro THIA: CKOJIBKO KOMOWHAIM,
YIIOBJICTBOPSIIOIIMX TEM WM HMHBIM YCIOBHSIM, MOXHO COCTaBHTb W3 JIJIEMEHTOB JaHHOTO
MHOX€ECTBA.

DOneMeHTapHbIMH ~ KOMOMHATOPHBIMH  KOH(PHUTYpalUsSIMHU  SIBISIOTCS  COYETaHUS,
pasMeleHus], nepecTaHoBKU. [ mojcuéra yncna 3TuX KOH(GUrypauuii HCIoNb3y0TCs IpaBuiia
CYMMBI U TIPOU3BEICHUSI.

I[IpaBuiio cymmbI:

Ecmu snemeHT A MOXHO BBIOpaTh m cmocobamu, a snemMeHT B MoxxkHO BBIOpaTh k
crioco0amu, TO BbIOOp 31emMeHTa A win B MoxHO ocymecTBuTh m + k ciocoGamu.

O0600111eHrEM IPaBUIIa CYMMBI SIBJIIETCSL IPABUIIO IPOU3BEICHHUS.

IIpaBuJio mpousBeneHus:

Ecnu anemeHT A MOHO BbIOpaTh m crioco0aMu, a Mocje KakJoro BbIOOpa 3yieMeHTa A
sneMeHT B moxHO BbIOpaTh k cmocobamu, Torna, ynopsiiodeHHYI0 mapy 3jeMeHToB (A, B)
MO’KHO BbIOpaTh m*k criocobamu.

IIpumep 1:

CKOJIBKO TPEX3HAUHBIX YETHBIX YHCE]I MOXHO cocTaBuTh 3 udp 0, 1, 2, 3, 4, 5, 6, eciiu
QP MOTYT HOBTOPSATHCS?

Pemenne: N1=6 (T.K. B KauecTBe MepBOM MUPPHI MOKHO B34Th J00yI0 udpy u3 1, 2, 3, 4, 5, 6),
N2=7 (T.K. B Ka4ecTBe BTOPOH IUPPHI MOXKHO B3sATh Mo0Oyr0 mudpy u3 0, 1, 2, 3, 4, 5, 6), nz=4
(T.K. B KadecTBe TpeTbed HUPPHl MOXKHO B3Th J00yro mudppy uz 0, 2, 4, 6). Urax,
N=n1*n2*n3=6*7*4=168.

IIpumep 2:

CKOIBKO BCEX YETHIPEX3HAYHBIX YMCET MOXKHO COCTaBUTh U3 1udp 1, 5, 6, 7, 82
Pemenne: [lyi1 KaXmoro paspsga YeTHIPEX3HAYHOTO YHCIA MMEETCS TISITh BO3MOYKHOCTEH,
3HaYUT N=5*5%*5%5=54=625.

Pasmemenus

Ha3oBéM MHOXKECTBO, cozieprKalliee n AIEMEHTOB, N-MHO>KECTBOM.

[TocnenoBarenbHOCTh (X1, X2, ..., Xk ) JJIUHBI kK 0€3 TOBTOPSIOMIUXCS DJIEMEHTOB W3
3JIEMEHTOB JIAaHHOT'O N-MHOXeCTBa Ha30BEM k-pazmMerieHuem.

Ak
O003HauMM CHMBOJIOM “*# 4HCIO pa3MemieHuil u3 n mo k snemeHToB (0T (¢paH.
AFI:
"arrangement" - pasmenenue). Mcnonp3ys mpaBUiIo MPOU3BEACHUS, BBIYUCIUM YUCIIO * “# .

[TycTs mpou3BoOIBHOE pa3MelleHue JUTMHbI K uMeeT BU:

(X1, X2, ..., Xk).

DneMeHT X1 MOXKHO BBIOpaTh n crocobamu. [locnme kakaoro BBIOOpa X1 AJIEMEHT X2
MOXHO BbIOpaTh (n-1) cmocobamu. Ilocnme kaxkmoro BBIOOpaA AJEMEHTOB X1 M X2 JJIEMEHT X3
MOKHO BBIOpaTh (n-2) cmocobamu, u T.4. [locne kaxaoro BeIOOpa JIEMEHTOB X1 , X2, ..., Xk-1
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AJIEMEHT Xk MOKHO BbIOpaTh n-(k-1)) = (n-k+1) cmoco6amu. Toraa, mo mpaBUily MPOU3BEACHHUS,

M0CJIEI0BATENBHOCTD (X1; X2; , ..., Xk ) MOXKHO BBIOpPATh YUCIIOM CIIOCO00B, paBHBIM n(n-1)(n-2)
k
o (nk+1) =
[Tpou3BeneHne B IEBOW YaCTH paBEHCTBA YMHOXKUM M pas3aenuM Ha (n - k)!, moxyunm
B n!
A= hon)
A k

Ecmu B dpopyme k = n, To “*= ectp uncino Pn mepecraHoBoK u3 n 3nemeHntoB Pn=n! (ot
"permutation”- mepecraHoBKa).

IIpumep 3:

CKOJIBKO CYIIECTBYET JIBY3HAUHBIX YHCEN, B KOTOpPHIX LHU(pa IECATKOB M LUdpa eTuHUIL
pa3uyHbIe U HEUETHBIE?

Pemenue: T.x. HeueTHBIX U(]p MATH, a UMEHHO 1, 3, 5, 7, 9, To 3Ta 3a7a4a CBOIUTCS K BHIOOPY U
pa3MeNICHUIO Ha JIBE Pa3HbIC MO3UIMH JIBYX M3 MATH Pa3IMYHBIX MHU(p, T.e. YKA3aHHBIX YUCEI

Oyner:
5
A2 =4.5=20.
Coueranus
K-moAMHOK€ECTBO TaHHOrO N-MHOYKECTBA HA3BIBAETCA K-coueTaHneM.

k
O603HauuM yepes CI'! quciao k-coueraHuii M3 AaHHBIX n 3ieMeHTOB. Dopmyny ams
k
qrcia Cu MOJIyYHM, paccyXkaasi cleayromuM oopazom. Eciu kaxxaoe coueTaHue yropsaounTh
BCEMH BO3MOXXHBIMH CITOCOOaMU, TO TIOJIYYHUM Bce K-TTocne1oBaTeIbHOCTEH U3 N AIIEMEHTOB, 0e3
IIOBTOPEHUH, TO ecTh Bce k-pazmertienus.
WupIMu cioBamu,

Clokl=Af
Otkyna

o nl

AT ()UKt
CF - n(n—l)(n—Z)..(n—k+1)
" it _
IIpumep 4: CkoabkuMu crocobaMy 4YMTaTEdb MOXET BbIOpAaTh JBE KHWXKKH M3 ILECTH
AMEIOINXCST?
Pemenne: Yuciao cnoco60B paBHO YMCIy COYETAHUN U3 LIECTU KHUXKEK I10 JIBE, T.€. PaBHO:
2= S _6_
2140 2t
[Ipeanonaras, yto n u k - mensle monoxkurtenbHblie uyuciaa u 0!=1, chopmymupyem
OCHOBHBIE CBOWCTBA COYETAaHUM.

15

() CHOBHBI¢ CBOHCTBA COIEeTAHNIL

1. YenoEunuer, gTo CE =

2. C,i =R
3. EsEr
4. EFeiel vel,;
5. % C,=2"
=0

3aoauu:
1.0Onpenenuth, Kakoi OOBEKT KOMOMHATOPHKH MPUMEHSETCS IJIs pEIICHHS 3a1ayd,
000CHOBAThH BBHIOOD.
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2.Pemnts 3a7a4y.
1. CkoapKO TPEX3HAYHBIX YETHBIX YMCET MOXHO cocTaBuTh u3 mudp 0, 1, 2, 3, 4, 5, 6, ecnu
U(GPBI MOTYT TTOBTOPSATHCS?
2. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YHCEJ, KOTOPhIE OJMHAKOBO YMUTAIOTCS ClIeBa HANpaBoO U
cIpaBa HajeBo?
3. B kiacce necaTh mpeIMeTOB U MATH YpOKOB B JieHb. CKOJIBKUMHU CHOCOOaMH MOKHO
COCTaBUTh pacnucaHue Ha OJUH JCHb?
4. CKOIbKUMHU Ccrioco0aMu MOXKHO BbIOpaTh 4 nenerata Ha KoHdepeHuuto, eciu B rpymmne 20
4esioBeK?
5. CKOIBKUMH CITIOCOOAMH MOYKHO Pa3IoKUTh BOCEMb PA3IMYHbBIX MHCEM MO BOCBMHU Pa3IMUHbIM
KOHBEPTaM, €CJIM B KAKIbIi KOHBEPT KJIAJETCSI TOJIBKO OJIHO IMUCbMO?
6. 13 Tpex MaTeMaTHKOB U JECATH 3KOHOMHUCTOB HA/JI0 COCTaBUTh KOMHCCHIO, COCTOAIIYIO U3
JIByX MaTEMaTUKOB U LIECTU SKOHOMUCTOB. CKOJIBKUMU CIIOCOOAMU 3TO MOYKHO CJIE€JIaTh?
7. B kuocke mpojaroT 5 BUIOB KOHBEPTOB M 4 BuAa Mapok. CKOJBKUMH CIIOCOOAMHU MOKHO
KYIUTbh KOHBEPT U MapKy?
8. CkosIbkMMH crIoco0amMM MOKHO BbIOPATh IIaCHYIO U coryiacHyro OykBbl U3 cioBa KOHBEPT?
9. HavanpHUK TpaHCIOPTHOTO I€Xa MPUTJIACHJI HECKOJIBKO YeJIOBEK Ha coBemmanue. Kaxmprii
YUaCTHUK COBEIAHUS, BXOJAs B KaOMHET, MOXUMall PYKH BCEM MPUCYTCTBYIOMHMM. CKOJIBKO
YEJIOBEK y4aCTBOBAJIM B COBEIIAHUHU, €CITH OBLIO BCETO 78 pyKOIOKATHI?
10. Kpeica 6exut mo mabUpPUHTY, KOTOPBIA YCTPOEH TaK, YTO CHayajla OHa JOJKHA BhIOpaTh
OJIHY U3 JBYX IBEpEH, 3aTeM OJHY U3 TPEX ABEpEi, a 3a KaXKJI0M U3 HUX €€ 0)KUJAI0T YEThIpE
neepu. I[lpoiias nBepb, Kpbica HE MOXET BepHYTbca depe3 He€ oOpaTHO. CKOJIbKUMU
Pa3IUYHBIMU MYTSAMU KpbICAa MOXKET MPOUTH JaOUPHUHT OT Havyasia 10 KoHUa?
Bonpocwi
1.ITpaBuI0 CyMMBI ¥ IPaBUIIO MTPOU3BEICHUS B KOMOMHATOPHUKE.
2.IlepecTaHOBKH, IEPECTAHOBKHU C IOBTOPEHUSMH.
3.Pa3menienusi, pa3MeleHus ¢ MOBTOPEHUSMHU.
4.Coueranusi, COYETaHUS C TOBTOPEHUSIMH.

IIpakTnyeckas padora Ned
Tema: [leiicTBust Hag coObITUsIMU. Ki1accnueckasi BepOATHOCTb.

Beeoenue

Bce coObiTus, MpouCXOAsIIMEe B OKPYKAIOIIEM HAC MHUPE, MOXKHO pa3/eliuTh Ha JIBE
pE3KO OTJIMYAKOIIMecs JpYyr OT Jpyra TPYNNbl: B OTHOIICHWH OJHUX COOBITHMH MOXHO
JIOCTATOYHO TOYHO TMPEABUACTh, HACTYMSIT OHM WJIM HET, B OTHOIICHHH APYTHMX — TaKOe
MpeIBUICHUE HEBO3MOXHO; HACTYIJICHUE WM HEHACTYIUIGHHE TaKUX COOBITUH HOCHUT Tak
Ha3bIBa€MbIN «CITyHYalHBIN» XapaKTep.

Teopus BeposTHOCTEM — MaTeMaTHYecKas HayKa, U3ydarouas 3aKOHOMEPHOCTH
ciay4daHbIX sBiaeHul. [loa ciaydailHbIMU SIBICHUSIMH MTOHUMAIOTCS SIBJICHUS C HEONPEIEIEHHBIM
MCXO0JIOM, MPOUCXOAIINE MPU HEOJHOKPATHOM BOCHPOM3BEIACHUU ONPEAEICHHOTO KOMIUIEKCa
YCIOBUH.

CymiecTBYIOT J1Ba MOJX0/1a K M3YYEHUIO 3TUX sBICHUN. OAMH U3 HUX — KJIACCHYECKUH,
COCTOUT B TOM, YTO BBIICTSIOTCS OCHOBHBIC (DAKTOPHI, OMpENENAIoONne JaHHOE SBIEHUE, a
BIUSTHUEM MHOXXECTBAa OCTaJbHBIX, BTOPOCTETICHHBIX, ()aKTOPOB, MPUBOMAALIUX K CIYYaiHBIM
OTKJIOHCHHSIM €r0o pe3yibTaTa, IpeHeOperaroT. Takum 00pa3oM, BBLICNIAECTCS OCHOBHAs
3aKOHOMEPHOCTb, CBOMCTBEHHAs! JAHHOMY SIBJIEHHIO, MO3BOJISIONIAS OJHO3HAYHO MpECKa3aTh
pe3yJabTaT MO 3aJaHHBIM YCIOBHUSM. OTOT MOJAXOJ 4YacTO HCIOJb3yeTCS B E€CTECTBEHHBIX
(«TOYHBIX») HayKax.

[Ipu wuccienoBaHuM MHOTHX SIBICHUH M, MPEXIE BCEro, COLMAIbHBIX, TaKOW MOAXOJ
HenpuemseM. B 3THX sBIEeHUSX HEOOXOAUMO yYUTHIBATH HE TOJIHLKO OCHOBHBIE (DAKTOPBI, HO U
MHOKE€CTBO BTOPOCTEIIEHHBIX, MPUBOIAIIMX K CIy4YalHbIM MCKaKCHUSIM pe3yibTara, T.e.
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BHOCAIINX B HETO 3JIEMEHT HeolpeeneHHocTH. [loaToMy apyroit moaxon K U3y4eHUIO SBICHHUMA
COCTOUT B TOM, YTO IEMEHT HEONPEAEICHHOCTH, CBOWCTBEHHBIN CIIydyailHBIM SIBIECHUSAM U
00yCJIOBJICHHBII BTOPOCTENIEHHBIMU (aKTOpaMu, TpeOyeT CIEeUaTbHBIX METOAOB X H3yUYCHUSI.
Pa3paboTkoil TakMX METO/I0B, U3YYE€HUEM CHELM(PUUECKUX 3aKOHOMEPHOCTEH, HabI0JaeMbIX B
CIIy4aliHBIX SBJICHUSX, U 3aHUMAETCS TEOPHUS BEPOSITHOCTEH.

Teopemuueckas yacmo

OCHOBHBIMU MOHSTHSIMU TEOPUU BEPOSITHOCTEN SBISAIOTCS UCTIBITAHUE U COOBITHE.

ITon ucnpiTaHKeM (OIBITOM, SKCIIEPUMEHTOM) IIOHMMAETCS BBINOJIHEHUE OIIPEICIIEHHOIO
KOMILJIEKCA YCJIOBHIA, B KOTOPBIX HAONIONACTCA TO WJIM MHOE SIBICHHE, (PUKCHPYETCS TOT WU
WHOW pe3yJbTar.

CrnyyaitHeIM COOBITHEM (MM MPOCTO COOBITHEM) Ha3bIBaeTCs JII000H (DakT, KOTOPHINA B
pe3yibTaTe UCHBITAHUS MOXKET NIPOU30MTH WK He npou3oiTH. Takum oOpa3oM, coObiTHE OyaeT
paccMaTpUBaThCS KaK pe3yabTaT UCTIBITAHMUS.

CoObITHe Ha3bIBAaeTCS JOCTOBEPHBIM, €CIM B PE3YJIbTaTe UCHBITAHUS OHO 0053aTENIbHO
JOJDKHO mpousoltu. Hampumep, BeimageHue or 1 g0 6 OYKOB mpu OpOCaHUM UTPAIBHOIO
KyOuKa.

CoObiTHe Ha3bBIBaCTCSI HEBO3MOXKHBIM, €CIIM OHO 3aBEJIOMO He HacTynuT. Hampumep,
U3BJICUEHHE TPEX YEPHBIX TY30B U3 KOJIOABI KapT.

CoObITHSI HAa3bIBAIOTCS HECOBMECTUMBIMU (HECOBMECTHBIMU ), €CJIH BO3MOYKHO MOSIBIICHHE
TOJILKO OJIHOTO COOBITHS U3 3TOM IpyHIbl COObITHHA. B mpoTUBHOM ciydae cOOBITUSI HAa3bIBAIOT
COBMECTUMBIMH (COBMECTHbIMHK). Hampumep, moiyueHHe CTYJACHTOM Ha JK3aMEHE 10 OHOMN
JUCLUIUIMHE OLEHOK  «OTJIMYHO», «XOPOIIO» U  «YyJOBIETBOPUTEIBHO» -  COOBITHS
HECOBMECTHBIE, a MOJIyYeHHE TeX K€ OIEHOK Ha HK3aMeHaX IO TPeM IUCIHUILIMHAM — COOBITHS
COBMECTHBIE.

CoObITHSI HA3BIBAIOTCS PAaBHOBO3MOKHBIMH, €CIT B PE3yJIbTaTE UCIIBITAHUSA 110 YCIOBUSAM
CUMMETPUHU HU OJIHO M3 3TUX COOBITUH He sABIsAETCA 00BEKTUBHO Oosiee BO3MOXKHbBIM. Hampumep,
U3BJICUCHHUE TYy3a, KOPOJIs, JaMbl WM BaJieTa M3 KOJIOABI KapT, JHOO0 TOsBICHHE repda WIn
pEeLIKU IpU MOAOPACKIBAHUN MOHETHI — COOBITHS PABHOBO3MOXHBIE.

JU71st IpaKTUYECKOH e TeTbHOCTH BaXXHO YMETh CPABHUBATH COOBITHS 110 CTETICHU
BO3MOYKHOCTH UX HAaCTYIUICHUS.

[Tycte WCXOOBI HEKOTOPOTO WCHBITAHUA OOPa3yIOT TMOJHYIO TPYIILY COOBITHIA U
PaBHOBO3MOXHBI, T.€. €IMHCTBEHHO BO3MOXHbBI, HECOBMECTHbI M PAaBHOBO3MOXHBI. Takue
MCXO/IbI HAa3bIBAIOTCS DIIEMEHTAPHBIMH UCXOAAMHU WU CITyYasiMH.

Crayuait Ha3pIBaeTcs ONaronpusATCTBYIOIIUM (OJIarOonNpUsATHBIM) COOBITHIO A, eciH
MOSIBJIEHUE ATOTO CIIy4asi BICUET 3a COOOM MOSBICHHE COOBITHS A.

Knaccndeckoe omnpeneneHue BEpOSTHOCTU: €CIIM CHCTEMa COCTOMT M3 KOHEYHOro yucia
€IMHCTBEHHO BO3MOKHBIX, HECOBMECTUMBIX COOBITHIA, TO BEPOSTHOCTHIO COOBITHS A HA3bIBAIOT
OTHOILIEHHE YHUCJIa M HMCXOJAO0B HCIBITAHUHM, NMPHUBOJAIMX K COOBITHIO A, K YHCIy N Bcex
HCIIBITAaHHMH, T.C.

P(A)= %

Jlnia mro60ro coObiTHst A cripaBennuBo HepaBeHCTBO: 0 < P(A) <I1.
IIpumep 1:

Jlorepest coctout u3 1000 6uneros, cpenu Hux 200 BeIUrpbIIHbIX. Hayraa BeiHUMaeTCst
onuH Omier u3 1000. Yemy paBHA BEpOATHOCTB TOTO, YTO ATOT OMJIET BHIUTPHILIHbII?

Pemenue: paznuyabix ucxo10B B 3ToMm npumepe 1000 (n=1000). B uaTepecyromee Hac
coobite A BxoaaT 200 ucxonos (m=200). Takum oOpazom,
200

A =
p(&) 1000

0,2
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IIpumep 2:

B xopo6xe nexar 200 6enbix, 100 kpacHbix u 50 3eneHbIX mapoB. Haygady BeiHUMaeTcs
onuH map. Yemy paBHBI BEPOSATHOCTH MOJIYUUTH IIap OEIOr0, KPACHOTO UITU 3€JICHOTO I[BeTa?

Pemenue: Paccmorpum coObITHs: A={BBIHYH O€mbIi map}, B={BbIHyNIM KpacHBIH map},
C={BbIHynH 3e1eHbli map}. n=350, Toraa

_200_4

PlA)y=—=—,
&) 35007

_100 _2

P(B) 50

50 1
P(C)=— =—
©"3%77

Yacro [uis pemieHns 3a1a4 TEOPUU BEPOSATHOCTEH MPUMEHSIOT KOMOMHATOPHUKY.
IIpumep 3:

W3 xonozp! B 36 KapT BHITACKMBAIOT TpH. KakoBa BEpPOATHOCTH TOTO, YTO CPEIU BHIHYTHIX
KapT HET JECSTOK?
Pemenue: B 5ToM npuMepe 37eMEHTapHBIM UCXOJIOM SIBIISIETCS CIIy4aliHBIN HAa0Op U3 TpexX KapT.

3
OO1mee 4uMCIO >EMEHTApHBIX MCX0n0B paBHO N=(T.., 2JEMEHTapHbIE MCXOIBl CUMTAEM
PAaBHOBO3MOKHBIMHU. BHaFOHpI/IﬂTHI)IX HUCXO0a0B (KOJII/I‘-ICCTBO BO3MOXHBIX Ha60pOB I10 TPU KapThbl
o 3
u3 ToH ke Komozbl, HO Oe3 jmecatok) m= (C,, . Takum 006pasoM, BEPOATHOCTH COOBITHA A

{BbiyTo 3 KapThl U3 36 U cpeAr HUX HET JAECSTOK }:

PiA) = C—Eg -8

Cl 357

3adauu
Cobvimus, oeticmaus Had cobbImuamMu
1.Ctpenok npoussen 3 BbICTpeNa [0 MUILIEHH, A1 — IIONIaJJaHUE NIPU IEPBOM BBICTpENe, A2 — IIpU
BTOpOM, A3 — 1pu TpeTbeM. Bripazuth uepe3 A1, A2, Az U UX OTPULIAHUS CIETYIOIINE COOBITHS:
a) OJHO Tonaganue; 0) Tpu mMpomMaxa; B) TpU MOMaJaHus; T) XOTs ObI OJJUH MPOMaX.
2.Moneta nogOpaceiBaeTcs 4 pasza. PaccmaTpuBaroTCst COOBITHSI — IMOSIBIIEHUE TepOa mpu i-om
noxopaceiBanuu (i=1,2,3,4). IlpencraButh B BUAE CyMM, IIPOU3BEICHUI H CYMM MPOU3BEICHUI
coObITH Aj creayroniie coopIThs: A — MosIBUINCH Bee 4 repba; B — mossunuce Bee 4 mudpsr; C
— TMosBUJICS XO0Ts Obl oJuH rep0; D — nmosBunack xots 6b1 oqHa nudpa; E — nmosBuics Toiabko
oauH repo; F — mosiBuiiack TobKO o1HA 1Udpa.
3.bpomiensr 3 MoHeTbl. CoCTaBUTH COOBITHS, OOpasylole MOaHYH Tpymmy. CKOJBKO
PaBHOBO3MOKHBIX MCXOJIOB 00pa3yloT MOJIHYK0 TpyNny COOBITUH? YKaXHUTe 3JeMEHTapHbIE
COOBITHS, HE 00pa3yIoIIUe MOJTHOM IPYIIIHI.
4. IlpuBenute npuMepHI:
A) Tpex coObITHIA, 00pa3yIoIIUX MOJHYIO TPYIINY;
b) Tpex coObITui, paBHOBO3MOXKHBIX 1 HECOBMECTHBIX, HO HE 00pa3yIOIIMX MOJHOW FPYIIIbL;
B) nByx cOOBITHII, HECOBMECTHBIX M OOpa3yIOUIMX TMOJHYIO TpYHIy COOBITHH, HO He
PaBHOBO3MOYKHBIX.
Knaccuueckoe onpedenenue geposmnocmu
1. Bbpocarorcs OJHOBpPEMEHHO JBE WrpajbHble KOCTH. HallTu BepOATHOCTH CIEIYIOIINX
coOBITHIT: A-CyMMa BBINIABIIMX OYKOB paBHA 8; B-nipon3BeieHne BHIIABIINX OYKOB PAaBHO 8.
2. B xouBepre cpenu 100 ¢dorokapTouek HaxoauTcs OJHA pasbickuBaemas. M3 koHBepra
Haynauy wusBiedeHbl 10 kaprouek. HailTu BepoOATHOCTH TOro, 4TO CpeId HHUX OKAKETCS
pa3bICKuBaeMasl.
3. Habupas Homep tenedona, aboHEHT 3a0bUT TIOCIEIHUE TPU UU(PHI U, TTOMHS JIHUILb, YTO 3TH
nudpel pa3audHbl, HaOpal WX Haymady. HalTh BeposSTHOCTH TOrOo, 4TO HOMEp HabpaH
IPaBUIBHO.
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4. U3 6yks cnoBa YPABHEHMUE BriOupaetcs nayran onna Oyksa. KakoBa BeposiTHOCTB, YTO 3Ta
OykBa OyneT: a) TiacHoi, 0) cormacHo#, B) OykBoi L11?

5. V3 Xopoi1o TacoBaHHOM KOJIOABI, COJEprKallel 52 KapTel, HayraJ BbIOMpaeTcs OJHA KaprTa.
Haiiti BEeposSTHOCTH TOTO, YTO: a) OHAa OKaKeTcs OyOHOBOW MacTH; 0) OHA OKaXETCS Ty30M; B)
OHA OK&XXETCsS YEePHOW MacTH; T') 3Ta KapTa JaubO0 Ty3, TMOO KOpOIb, TUOO JaMa, TuOO BaJIeT,
00 HecsaTKa.

6. Pebenok wurpaer ¢ 10 OykBamu paspesnoit azoyku A, A, A, E, U, K, M, M, T, T. KakoBa
BEPOATHOCTb, YTO TMpPU CIy4alHOM pacHojOKEeHUH OyKB B psAld, OH TMOJIYYUT CJIOBO
MATEMATUKA?

7. B crapunHo# nnuaeiickor urpe "ToHr" nBa Urpoka OJHOBPEMEHHO MOKA3bIBAIOT APYT JAPYryY
mnbo oauH, aMOO 1ABa, NMMOO TpPU Tanblla HAa mpaBod pyke. Ecimm nmns kakgoro urpoka
pPaBHO3HAYHO IOKa3aTh OJUH, JBa WM TPU Majblla, TO YeMY paBHA BEPOSTHOCTb TOTO, YTO
olIiee YMCIO MOKA3aHHBIX MANBIEB: a) YETHO; 0) HEUETHO; B) OOJBINE UYETHIPEX; I') MCHBIIE
JBYX; O) pocToe?

Bonpocwi

1.McneiTanue, coosiTie. Buapl cOOBITHIA.

2.JleticTBHS HaJ COOBITHSIMH.

3.Knaccuueckoe omnpeneneHue BEpOSTHOCTUA COOBITHS.

4.CBoiicTBa BEpOSITHOCTH CIIy4aliHOTO COOBITHS.

IIpakTnueckas padora NeS

Tema: Oco0eHHOCTH IPUMEHEHHS OCHOBHBIX TEOPEeM TEOPHH BEPOSITHOCTEN NMPHU pellieHNH
3ajad4.

Beeoenue

Ha sToMm 3aHATHM MBI HAYHEM IPUMEHATH HA IIPAKTUKE MATEMATHYECKUI anmnapar TEOpuu
BEPOSITHOCTEH I OLICHKHM BEPOATHOCTU HACTYIUICHUS MHTEPECYIOLIEr0 HAc CIIy4alHOTo
COOBITHSI, KOTOPOE, B CBOIO OYEpEb, SBISETCS HEKOTOPOW KOMOMHALMEN APYTruX CIydyalHBIX
COOBITHIA.

[Ipn oueHKe BEpPOATHOCTH HACTYIUIEHHMSI KaKOro-iu0o CilIy4allHOro cOOBITHSI OYEHb
BOKHO IIPEABAPUTEIBHO XOPOILIO IIPEACTABIIATH, 3aBUCUT JIU BEPOSITHOCTb HACTYIUICHUS
MHTEPECYIOIIEr0 HAaC COOBITHS OT TOTO, KaK Pa3BUBAIOTCS OCTAJIbHbIE COOBITHSL.

B ciyyae ki1acCcH4ecKOM CXEMBI, KOIZa BCE MCXOJbl PABHOBEPOSATHBI, MBI YK€ MOXKEM
OLICHUTh 3HAYEHUS] BEPOSITHOCTU MHTEPECYIOLIEro Hac OTAEIbHOTO COOBITHS CaMOCTOSTENbHO.
MBI MOKeM cliesiaTh 3TO 1aXe B TOM Cllydyae, eClIM COObITHE SBISETCS CI0KHOM COBOKYITHOCTBIO
HECKOJIbKUX JJIEMEHTapHbIX HCXOJOB. A €CIIM HECKOJbKO CIy4allHBIX COOBITUH MPOMCXOIUT
OIHOBPEMEHHO WM mocienosarenbHo? Kak 3TO BiIMAE€T Ha BEPOATHOCTb peaau3aluyu
MHTEpecyrolIero Hac coobiTusA? OTBET Ha 3TH BOMPOCH! JAIOT TEOPEMBI CJIOKEHUS U YMHOXKEHUS
BEpOSTHOCTEH, popmyibl baiieca.

Teopemuueckas uacmo

Teopema yMHOKeHUSI BEPOATHOCTEM 1JI1 HE3ABUCUMBbIX COOBITHIA

P(AB) = P(A)*P(B) - BepoSITHOCTb OJTHOBPEMEHHOTO HACTYIUICHUS IBYX HE3aBUCHMBIX COOBITHI
paBHa MPOU3BEJCHUIO BEPOSTHOCTEN ITUX COOBITUH.

IIpumep 1.

BepositHocT momamaHuss B LeNb INpH  CTpenbOe MepBOro M BTOPOrO  OpPYAMid
cooTBeTCTBEHHO paBHbl: pl=0,7; p2=0,8. HaiiTu BepoATHOCTH NOMAJaHUSA NPU OJHOM 3aJIle
000MMH OPYAUSIMH OJJHOBPEMEHHO.

Pemienne: coObiTuss A (momagaHue mnepBoro opyaus) u B (momagaHue BTOpOro opyaus)
He3zaBucuMsl, T.. P(AB)=P(A)*P(B)=p1*p2=0,56.
TeopeMma ci10:keHUsI BePOATHOCTEH 1JI1 HECOBMECTHBIX COOBITHH
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P(A + B) = P(A) + P(B) - BeposATHOCTh HACTYIUICHHS B PE3yJbTaTe 3KCIICPHUMEHTA XOTs ObI
OJTHOTO M3 JIByX HECOBMECTHBIX COOBITHI paBHA CyMME BEPOSITHOCTEH ITUX COOBITHIA.
IIpumep 2.

ITo cratuctuke, B nponuiom roay 10% xwureneit Hamero ropoja Bcrperunu HoBelil rog B
orbe3ne, 40% XoauwiIn B rOCTM WIM B PECTOpaH, OCTaBasChb B T'OPOJAE, OCTAJIbHbIE BCTPEYAIU
Hospiii ron noma. CuuTasi, 4To 3Ta TEHIAECHUIUS COXPAHUTCS, TOCYUTANTE BEPOSITHOCTH TOTO, YTO
JKATEJIb HAIErO ropoJia BCTpeTuT HoBbIM roa noma.

Pemienne: 371ech MOXKHO TIOJIB30BAaThCS TEOPEMOW CIIOKEHHSI BEPOSITHOCTEH, T.K. COOBITHS
BcTpeun HoBoro roja B pa3HbIX MeECTax OJHHUM M TEM XKE YEJIOBEKOM - HECOBMECTHBI. [loaTomy
BCe, KTO BCTpeTUT HOBBII roJ1 B TOCTSIX UM B IpyroM ropoje (oHu coctaBsT BMecTe 40%+10%),
HE CMOTYT BCTPETUTH ero goma. [IpuHumas obmiee uucio xuteneid ropoaa 3a 100%, Haiinem,
yTo 50% octaBanoch Joma B mpouuislid pas. [lonaras, 4yTo 3TH e IpONOPIUU COXPAHATCSA U B
3TOM TOjy, HalJIeM, UTO BEPOSITHOCTh BCTPETUTh HOBBIM roj JoMa AJis JKUTENs Hallero ropoja
paBHa P=0,5 (3ameTum, 4TO B JaHHOM cCily4ae HaM ObLJIO yAOOHO MOCYMTATh CHaudaia
BEPOSITHOCTh OOPATHOTO COOBITHSI, a TIOTOM BhIUECTh pe3ynbTaT u3 100%).

OO0mas TeopeMa €JI05KeHUSI BEPOATHOCTEH

P(C)=P(A)+P(B)-P(AB), rne P(AB) - BeposSITHOCTb OJTHOBPEMEHHOI'O HACTYIUIEHUSI U COOBITUS
A, u coObiTust B. BeposaTHOCTh cyMMBbI IBYX cOOBITHI A U B paBHa cymme BEpOSITHOCTEH 3THX
COOBITHIT 0€3 BEPOSITHOCTH UX IPOU3BEICHUSI.

OO0masi TeopeMa yMHOKEHHS BepOSTHOCTEH

P(AB)=P(A)*P(B/A) — BepostHocTs Ipou3BeICHUS IBYX COOBITHI A 1 B paBHa mpou3BeeHNIO
BEPOATHOCTH HACTYIUJICHUS COOBITUS A Ha YCJIOBHYIO BEpPOATHOCTH COObITHS B mpu ycnosuw,
YTO COOBITHE A YK€ TIPOU3OIILIO.

®opmyJIbl MOJIHOIH BePOSITHOCTH U BEPOSITHOCTH THIIOTE3

BepositTHOCTh COOBITHSA A, KOTOPOE MOKET HACTYNUTh JIULIb MPU MOSIBICHUU OJITHOTO W3
HECOBMECTHBIX coObITHIi-TunoTe3 Bi1, Bo,...,Bn, 00pasyromux moiHywo Trpyliy, paBHa cymMMme
MPOU3BEJCHUI BEPOATHOCTEM KaXJOMl W3 THUIOTE3 Ha COOTBETCTBYIOLIYIO YCIOBHYIO
BEPOSITHOCTb COOBITUS A:

P(A) = P(B1)*Psi1(A) + P(B2)*PB2(A) +...+ P(Bn)*Pgn(A),
rae P(B1) + P(B2) +...+ P(Bn) = 1. IlpuBenennyto ¢opmynay Ha3bIBalOT opmynou noaHoll
8epOSIMHOCMU.

Ecau coObiTHE A YK€ IIpOU3011JI0, TO BEPOATHOCTH I'MIIOTE3 MOT'YT OBITh MEPCOUCHCHDBI

no popmynam baiteca:

P(B;)* Py (4)
P(A)

P,(B)= (i=12,..,n)
IIpumep 3:

[IaTh KypcaHTOB OAMHAKOBOE YHCIIO pPa3 CTPENISIOT MO OTIACIBbHBIM MSTH MUIICHSM.
Pesynbrat cTpenbObl TakoB:
HePBBIA M BTOPOI KypCAHTHI TIOPAXKAIOT TPU MHIIICHU M UMEIOT J1Ba pomaxa (coobitue Bi);
TPETHIA KypCcaHT MopakaeT JIBe MUIIICHU U UMEET TpU IpoMaxa (codbiTue By);
YETBEPTHIM U MATHIM KypCaHThl MOPaXKalOT OJIHY MUIIEHb W MUMEIOT YeThIpe MpomMaxa (coObITHe
Bs).

Hayrag Oepercst muileHb, OHa oOKa3anach IMopaxkeHHOW (coObitne A). OmnpenenuTtb
BEPOATHOCTH TOTO, UTO 3Ta MUILEHb NIOPAKEHA NIEPBBIM KYPCAHTOM.

Pemenne: P(B1) =2/5, P(B2) = 1/5, P(B3) = 2/5, Pi(A) = 3/5, Pr2(A) = 2/5, Pr3(A) = 1/5.
I[To ¢popmyne baiieca onpenenum HCKOMYIO BEPOSITHOCTb:

3aoauu
T eopembvl CIOHCEHUA U YMHOHCEHU eepOﬂMHocmed
P(B, 85 (A)
PA (Bl) P —
P(2).3
- 55 -
P.(B)= 2,3 1,2 2.1 =06
55 55 55



1.Crynent 3Haer 20 u3 25 3K3aMeHalMOHHBIX BOIpocoB. Haiinure BEepoOATHOCTH TOrO, 4TO
CTYJEHT 3HAeT MPEAJI0KEHHBIE eMy SK3aMEHaTOPOM TPU BOIPOCa.

2. IIpon3BOACTBO COCTOUT M3 YETHIPEX IOCIENOBATEIbHBIX 3TAlOB, Ha Ka)XJOM W3 KOTOPBIX
pabotaet o0opyioBaHuE, i1 KOTOPOIO BEPOSTHOCTH BBIXOJa U3 CTPOsI B T€UEHHE OJMKaiiiiero
Mecsilla paBHbl COOTBETCTBEHHO p1, P2, p3 U pa. Hailnure BeposTHOCTH TOTO, YTO 3a MECSIL HE
CIIYYHUTCS HU OJTHOM OCTaHOBKH IPOU3BOJICTBA U3-3a HEUCIIPABHOCTU 00OPYIOBaHUSI.

3.B rpynmne 25 cryaentos, u3 Hux 10 roHome# u 15 neymiek. KakoBa BEpOSATHOCTH TOTO, YTO U3
HA3BaHHBIX Hay/layy TpeX CTYIEHTOB: a) BCE TPU AEBYLIKU; O) MEpBbIC ABE — JIEBYIIKHU, TPETUH —
IOHOIIIA; B) BCE TP IOHOIIN?

4.BeposiTHOCTh OAHOTO IMOMNaJaHus B LI€Jb IPU OJHOBPEMEHHOM 3alllie U3 JIBYX OpYAMil paBHA
0,44. HaliTu BEpOSATHOCTb NOPAXXEHUsI LI€TIHU IPU OJJHOM BBICTpEJE MEPBBIM OPYAUEM, €CIIH IS
BTOPOT'O OPY/Us 3Ta BEPOIATHOCTH paBHa (,8.

5.BeposiTHOCTh BBIMTpHINIA 10 JIoTepeiiHomy Owiety paBHa 0,1. IIpuoOpereno Tpu Owiiera.
KakoBa BepOSITHOCT BBIUTPATh XOTS OBl IO OTHOMY U3 HUX?

Dopmynvl NOIHOU 8EPOSAMHOCIIU U 8EPOSIMHOCU 2UNOME3

1. Ilpu wuccnenoBaHWM KPUMHHOTCHHOHM OOCTaHOBKM B HEKOTOPOM TOpoOje Bce
[IPAaBOHAPYLIEHMSI, COBEPIICHHbIE 3a IOCJIEIHUE 5 MecslUeB, ObLIM paclpeiesieHbl MO0 TPEM
rpynmnam B COOTBETCTBHU ¢ pailoHamu ropoja. B mepBoii rpymnmne okaszanoch 70 %, BO BTOpoi —
23 %, B Tperbell — 7 % Bcex NpaBOHapylleHUH. BeposTHOCTH TOro, 4TO IpaBOHAPYLIMTEIEM
ABJISIETCS] YEJIOBEK Mulajlie 25 JeT Juisl Kaxa0u rpynnsl paBHa cootBercTBeHHO 0,6; 0,35 u 0,1.
Onpenenutb BEpPOATHOCTh TOTO, YTO BHIOPAHHOMY IPOU3BOJILHO IPABOHAPYIIUTEIIO OKAXKETCS
MeHble 25 Jer.

BoiOpanHOMY IPOM3BOJIBHO IMPaBOHAPYIIUTEIK OKa3zajgoch MeHblue 25 ner. Haiitu
BEPOATHOCTH TOTO, UTO STOT YEJIOBEK U3 MEPBOM IPYIIIIHL.

2. CtpenkoBoe oTnaeneHue monydmio 10 BUHTOBOK, U3 KOTOPBIX 8 MPUCTPENSHHBIX, ABE
HeT. BeposTHOCTh mnomajgaHuss B LENb W3 INPUCTPEISIHHONM BHUHTOBKM paBHa 0,6, a u3 He
npuctpensaaoii 0,4. KakoBa BEpOsITHOCTB, UTO CTPEJIOK U3 HAayAauyy B3sTOM BUHTOBKH IIOMNAJIET B
LIeJIb IIPH OJHOM BBICTpeEe?

Crpenok mopasun uenb. KakoBa BEpOSTHOCTb, YTO OH CTPEIsUl U3 MPUCTPENSHHOM
BUHTOBKH?

3. B paiione 24 yenoBeka 00y4yaroTcsl Ha 3209HOM (paKyIbTETe MHCTHTYTA, U3 HUX 6 — Ha
¢u3uko-MaTemMaruueckoM (akynprere, 12 — Ha arpoHomuyeckoM (akymnprete, 6 — Ha
HKOHOMUYECKOM (haKyinbTeTe. BeposTHOCTh ycHEenIHO claTh BCE AK3aMEHbl Ha MPEACTOALIEH
CecCUU JJIsl CTYJEHTOB (PH3UKO-MaTeMaTHdeckoro (akxynbrera paBHa 0,6, arpOHOMHYECKOTO
dakymperera — 0,76 u skoHOMHUYeckoro Qaxynerera — 0,8. HaliTu BeposITHOCTH TOTO, YTO
HayJgady B3ATbI CTYOEHT, CHAaBIIMH YCIENIHO BCE DJK3aMEHBl, OKAXKETCS CTYAEHTOM
HKOHOMHUYECKOTO (haKyabTeTa.

KakoBa BEpOSTHOCTB, UTO CTYJEHT CIACT 3K3aMeH?

4. B rpymnme MHJIHIIEMCKOTO KOJUIEKa I'. BproKoBO, coCTosIIEH U3 PaBHOTO KOJTMYECTBA
IOHOIIEH M JeBymek, 5% Bcex roHomed u 0,25% Bcex HeBylIEK CTpajaroT JalbTOHU3MOM.
KaxoBa BeposTHOCTH TOTO, UTO HayTraj BEIOpAHHOE JIMIIO CTpagaeT nanbToHu3Mom? Ecnmu Hayran
BBIOPAHHOE JIMLIO CTPAJaeT AAJIbTOHU3MOM, TO KaKOBa BEPOSTHOCTH TOTO, YTO 3TO FOHOMIA?

5. Ha npennpusitiy, U3roTaBivBaroieM IBEPHbIC 3aMKHU ISl aBTOMOOMIIEH, MEPBBIN 11eX
npou3BoauT 25%, BTOpoit — 35%, Tpetnii — 40% Bcex 3aMKOB. BeposTHOCTh, yTO 3aMOK Oyzaer
BCKPBIT YrOHIIMKAMH, 1O CTaTUCTUKE cocTtaBisieT 5%, 4%, 2% cooTBercTBeHHO. Haiitn
BEPOSITHOCTH TOT'O, YTO B CJIy4aifHO BHIOpAaHHOM aBTOMOOMIIE € 3aMKaMU JaHHOT'O 3aBoja, OyaeT
BCKpbITa JBepb. Eciy 3aMOKk OKazaicsi B3JIOMaH, KakoBa BEPOATHOCTb TOTO, YTO OH ObLI
IIPOU3BENIEH B TPETHEM LIEXE 3aBOJA?

6. Ha mpomsmuiennoit 3oHe MTK 023/1 paGotaror nBe Opuramsl pabounx: mepBas
NPOM3BOJIUT B CPEAHEM Y4 MPOAYKIMH C IpOLEeHTOM Opaka 4%, BTopas — Y MpomyKuuu c
npoueHToM Opaka 6%. Hailtu BepoATHOCTH TOTO, UYTO B35TOE HAyraJ H3Jelne a) OKaKeTCs
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OpakoBaHHBIM; ©) H3TOTOBJIECHO BTOPOl OpHUragoil HpU YCIOBHM, YTO H3JENIHE OKAXKETCS
OpaKOBaHHBIM.

7. B nupamuae 10 BUHTOBOK, M3 KOTOpPBIX 4 CHAOXKEHbl ONTUYECKUM IIPULIETIOM.
BepoaTHOCTh TOTO, YTO CTPENIOK MOPa3uT MUIIEHb NPHU BBICTPEe U3 BUHTOBKH C ONTHYECKUM
npunenomM, pasHa 0,95; nns BUHTOBKM Oe3 omnrtuueckoro mpunena — 0,8. Crpenok mopasui
MUIIEHb M3 Haynady B3ATOM BHHTOBKHU. UTO BepoOsTHEE: CTPENIOK CTPENssl W3 BUHTOBKHU C
ONTUYECKUM IPUIEIIOM MK O6€3 Hero?

8. B cnenumanu3upoBaHHyl0 O0JBHUILY MOCTymnaT B cpenHeM 50% c 3aboneBanueM T,
30% - c 3a6oneBanuem K, 20% - ¢ 3aboneBannemM M. BeposTHOCTh IMOTHOTO U3JICYCHUS 0OJIE3HU
T paBna 0,7; ms 6one3neit K u M atu BepositHocTH cooTBeTcTBeHHO paBHbl 0,8 u 0,9. KakoBa
BEPOSTHOCTh TOTO, YTO MOCTYNUBIIMK OOJbHOW OyzmeT BbIMHCcaH 370poBbIM? Ecnmu GonbHOM
BBIMKCAH 3/I0POBBIM, KAKOBAa BEPOSITHOCTh TOTO, UTO 3TOT O0JIbHOI cTpaaan 3aboieBanuemM M?

9. B koMIbIOTEpHOI 0a3e JaHHBIX COJEp)KATCA AaHHBIE 00 YrOHAaX aBTOMAIIMH MO TPEM
paifonam ropoma. B cpeanem 3a Mecsan u3 mepBoro paiiona moctymaer 10 coolmieHuid, u3
BTOpOro — 6, u3 tperbero — 4. BeposTHOCTH TOro, 4TO yrHaH JIETKOBOM aBTOMOOWIb ISt
Ka)kJ10ro 13 pailoHOB cooTBeTcTBEHHO — 0,9; 0,8; 0,7. KakoBa BEpOATHOCTH TOTO, UTO OYEPEIAHOE
cool1ieHne — 00 yroHe JierkoBoro aBromoOmiss? KakoBa BepoOsSTHOCTH TOrO, YTO YrHaHHBIN
JIETKOBOM aBTOMOOWIIb M3 TPEThEro paiioHa?

10. KomaHzma CTpenKoB MHIUICHCKOTO KOJIIEIKa Topoja BprokKoBO COCTOMT U3 5
YeNoBeK, TPOE U3 HUX MomaaarT ¢ BeposTHocThIo (0,8, a a1Boe — ¢ BepostHOCThIO 0,6. Haynauy
U3 KOMaH/bl OepeTcs CTPElIOoK U MPOM3BOAUT BhIcTpelsl. KakoBa BEpOSTHOCTh TOIO, UTO CTPEJIOK
nomanet? Ecnu cTpenok momnan B 1eNb, TO KAKOBAa BEPOSTHOCTh, YTO 3TO OJUH U3 TpeX (OAUH U3

1BYX)?

Bonpocwi

1. TeopeMsl c10KEHUSA BEPOSATHOCTEN.
2.TeopeMbl yMHOXKEHUS BEPOSTHOCTEH.
3.®@opmynsl baiieca.

4.®dopmybl TOTHOW BEPOSITHOCTH.

IIpakTnyeckas padora Ne6
Tema: 3akoH pacnpenejieHUs IMCKPETHON cIy4ailHON BeJTMYUHBI

Beeoenue

Hapsiny co caydallHBIMH COOBITHSIMH, OJHUM W3 OCHOBHBIX TIOHSATHH TEOPUH
BEPOSATHOCTEMN SIBIISIETCA TMOHATUE CIy4alHOM BEJIMYMHBI — BEJIMYMHBI, YUCICHHOE 3HAYCHHE
KOTOPOM MPUHUMAET pPa3IMYHbIC 3HAYEHUS B 3aBUCHMOCTH OT pPE3yjbTaTa CTOXaCTHUYECKOTO
AKCIIEPUMEHTA W OIIBITA.

[Ipumepamu cilydallHBIX BEJIMYHH MOTYT SIBJSTBCSI: YHCIO JOPOKHO-TPAHCIIOPTHBIX
MIPOUCLIECTBUH 3a CYTKH; KOJIMYECTBO CTYIEHTOB, ONIO3/1aBIINX HA 3aHITHUS; YUCIO JAKTHIIOKAPT,
MOCTYNUBIIMX B TEYEHHE [HS Ha OJKcnepTusy. lIpuBeneHHbIE NpUMEpPHI XapaKTEPU3YIOT
CIIy4aiiHbI€ BEJIMYMHBI, UMEIOIINE KOJIMYECTBEHHBIE MMAPAMETPHI, T.€. U30JUPOBAHHBIE 3HAYEHUS
C ONPEAETICHHBIMU BEPOATHOCTAMHU. Takue ciiydailHble BEIMUUHBI HA3bIBAOT JUCKPETHBIMU.

Ho ecin o11eHUTH KOJIMYECTBEHHO KaK JUCKPETHYIO BennunHy uncio A TII, To Bennunna
WHTEpBaja BPEMEHU MEXKy MOocaeq0BaTeIbHBIMU MOMeHTaMu Hastmuust J{TI1 MmoxkeT npuHuMarh
m00oe 3HAUYCHHE B HEKOTOPOM BPEMEHHOM HWHTEpBalle — €CTh HENPEPHIBHOE MHOMXECTBO
BO3MOXHBIX 3HAQYEHUW pacCMaTPUBAEMON  BEJIMYMHBI. Takue BEJIMYMHBI  HA3bIBAIOT
HENPEPBIBHBIMM.

Teopemuqecm}l yacmov
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Bynem o0o3Hauath ciaydaiiHble BEJITHMUMHBI 3arJIaBHBIMU OYKBaMH JIATUHCKOTO aji(aBHUTa
(X, Y, Z,...), a uX BO3MOXKHbIE 3HaYEHHUSI — COOTBETCTBYIOIIMMH MAJIBIMUA OyKBaMH (Xi, Yi,...).

3akonom pacnpedenenussi NUCKPETHOW CIy4allHOW BEIMYMHBI HA3bIBAIOT YHCIO €e
BO3MOXXHBIX 3HAYEHHH U COOTBETCTBYIOIIMX MM BepoOsATHOCTEW. [[is mpumepa, eciau B3sTh
MOHETY U B TE€UYEHHE HEKOTOpPOTO BPEMEHHM Moj0pachiBaTh ee, Hampumep 20 pa3, TO B 3TOM
cllydae MOTryT ObITh cUTyaluu, yTo Bce 20 pa3 MoHera Oyaer oOpalleHa K BaM repbom, Uiu
Bcero 19, 18 u 1. A. pa3, BIUIOTH JO TOTO, YTO MOXeET Bbimactb 20 pa3 u pemika. MoxxHO
BBIUKCIIUTH BEPOSTHOCTH TOTO, YTO CIy4aiiHas BeIMYMHA BbINaJeHUs repOa MpUMeT 3HaYEHUS OT
HyJIs 0 ABaanatu. Ho, Kak HaM M3BECTHO, BEPOSTHOCTH MOSIBICHHS repda MM peliKd OJHa U
Ta e u paBHa 1/2. Torma BepoATHOCTH TOsIBIIEHUs Tepba 6, 7, 8§ pa3 U COOTBETCTBEHHO pEIIeK
— 14, 13, 12 pa3 Oyayt paBHbI nosiBieHuto repda — 14, 13, 12 pa3 u coorBercTBeHHO 6, 7, 8
pa3 — pewku. Takum oOpa3om, [UIsi AUCKPETHOM ciIy4dyallHOW BENUYHMHBI CYIIECTBYET
ONpENeNICHHBI  3aKOH  pacHpeiesieHus, KOTOpPhIH MOXeT ObITh 3a7aH  rpaduvecku,
aHAIUTUYECKU U Tabmu4HO. B mocneqHem ciiydae 310 pacnpeaeneHue 3agaercs TabiIuyHo, TAe B
OJTHOM CTOJIOIE 3allMCaHbl BCE BO3MOXKHBIC 3HAYCHUS CIyYallHOW BEMYMHBL, a B JPYIOM -
COOTBETCTBYIOIIINE UM BEPOSTHOCTH.

Uwucno BeimageHuit repoa BepositHOCTh Yucno BeINAJEHUN PEIIKU
0 0,000 20
1 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
3) 0,015 15
6 0,037 14

Tabnuna, B KOTOpO# mepevncieHbl BO3MOXKHbBIE 3HAUCHUS TUCKPETHOMN CITy4aitHOM
BEJIMYUHBI U COOTBETCTBYIOIINE UM BEPOSATHOCTH, HA3bIBAETCS PSAJIOM PACIIPEACICHUS:

Xi X1 Xa ce Xn

pi p1 pz et p"

3aMCTI/IM, 4qTo CO6LITI/IG, 3aK/II0Yaromeccsa B TOM, 4TO cnyqaﬁHaﬁ BCJIMYNHA TPUMET OAHO
N3 CBOUX BO3MOXXHBIX 3Ha‘~IeHI/II71, ABJIICTCSA JOCTOBCPHBIM, ITIO3TOMY

]

ZP:‘ =1
ial

IIpumep 1:

JIBa cTpesnka AenaroT o OJHOMY BBICTPENY M0 MHUIIIEHU. BepoATHOCTH UX nmonagaHus
IIPU OJTHOM BbICTpenie paBHbI cOOTBETCTBEHHO 0,6 1 0,7. CocTaBUTh psiJ paclpeaesIeHHs
CIIy4ailHOM BEMMYMHBI X — YUCla NONaJaHuil Mociie TBYX BBICTPEIOB.

Pemenne. OueBnaHo, uro X MoXeT puHUMaTh Tpu 3HaueHus: 0, 1 u 2. CrnegosarenbHo,
P pacnpeesieHnss UMEeeT BU:
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0,12 0,46 0,42
P

I'paduaecku 3aKoH pacrpeaeneHus TMCKPETHON CITy4aitHON BETMYMHBI MOYKHO
MPEACTaBUTH B BUJIE MHOTOYTOJIbHUKA PACIpeIeNICHUs — JOMAHOU, COSIMHSIIONIEH TOUKHU
IUTOCKOCTH ¢ KOOpMHATAMHU (Xi, Pi).

¥

X1 X2 XS X4 Xﬁ

3aK0H pacnpeieleHns NOIHOCThIO ONKMCHIBAIOT MTOBEIEHHE CilydaifHON BennyuHbl. Ho B
psae 3a1a4 10CTaTOYHO 3HATh HEKOTOPBIE YUCIIOBbIE XapaKTEPUCTUKH UCCIIEYEMON BETMUNHBI
(HampuMep, ee cpeHee 3HaYeHHEe U BO3MOKHOE OTKJIOHEHUE OT HEro), YTOObI OTBETUTH HA
NOCTaBJIEHHBIN Bonpoc. PaccMOTpUM OCHOBHBIE UMCIIOBBIE XapaKTEPUCTUKU AUCKPETHBIX
CJlyyaiiHbIX BEJIMYUH.

XapakTepUCTUKON CPEIHETO 3HAUYCHHUS CIIy4alHOW BEJIMYUHBI CIIY)KHUT MAaTEMATHYECKOE
oxunanue. Mamemamuueckum odxcudanuem TACKPETHON CIIy4aiHON BEJIMYMHBI HA3bIBAIOT
CyYMMY IIPOU3BEJCHUIN BCEX €€ BO3MOKHBIX 3HAYCHHI HA UX BEPOSTHOCTH:

M(X) = x1p1 + X2p2 + ... +XnPhn.

Jnst toro, 4ToOBI HMMETh TPEACTABICHHE O TIOBEACHUU CIIYYailHOM BEJIIMYWHBI,
HEJIOCTaTOYHO 3HATh TOJIBKO €€ MaTreMaTH4YeCKOe OXUJaHue. PaccMOTpuM [BE CiydyaliHbIe
BeNMYUHBL: X U Y, 3aJJaHHBIC PSAAAMU PACIIPECICHUS BUIA

X[ 49 50 51 Y| 0 100
ol 01 03 o1 ol 05 05

Haiinem M(X) =49-0,1 +50-0,8 +51:0,1 =50, M(Y) = 00,5 + 100-0,5 = 50. Kax BunHo,
MaTeMaTHYeCcKue OXKUAaHMUs 00eUX BENWYHH paBHBI, HO ecnu Uil X M(X) xopoiio onuchiBaeT
MOBEJICHUE CIIYJallHOW BEJIMYMHBI, SIBISSACH €€ Han0oJiee BEPOSTHBIM BO3MOXKHBIM 3HAYCHUEM
(mpuyeM ocTalbHbIE 3HaYEHUS HEHAMHOro oTin4aroTcs oT 50), To 3HaueHus Y CyIIeCTBEHHO
otctosT oT M(Y).

CrnenoBaTenbHO, HAPAy C MATEMAaTUYECKUM OKUJIAHUEM KEJIaTeIbHO 3HATh, HA-CKOJIBKO
3HAYCHHS CIy4alHON BETMYMHBI OTKJIOHSIOTCS OT Hero. J[Jisi XapakTepuCTUKH 3TOTO ToKa3aTess
CIIYKUT AUCHIEPCHUSL.

Jlucnepcueti cnydailHOW BENMYMHBI X HA3bIBAIOT MAaTEMATHYECKOE OXKUAAHWE KBajpara
OTKJIOHEHHMSI CIIy4aifHOM BEJIMYMHBI OT €€ MaTEMATUUYECKOTO 0KHUIAHUS:

D(X) = M(X — M(X)).
Cpeonum keadpamuieckum OmxloOHeHuem CIy4ailHOW BeTMYUHBI Ha3bIBAIOT KBAAPATHBIN

o(X) = /D(X)

KOPCHb U3 TUCIICPCUHN:

Ipumep 2:

Haitnem maremarnyeckoe OXUIAAHUE CIYYaHOM BEIWYMHBI X — YHMCIA CTaHIAPTHBIX
JeTaneil cpeau TpeX, OTOOpaHHBIX W3 mapTuu B 10 meraneit, cpean KOTOPHIX 2 OpaKOBaHHBIX.
CocraBum psia pactipeaenenus aisg X. M3 ycinoBus 3amaum cienyer, 4To X MOXET NPUHUMATh
3HayeHus 1, 2, 3.
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3aoauu
CocTaBuTh 3aKOH paclpeielICHUsI BEPOATHOCTEH CilydyailHOUM BenuuuHbl X. Halitu ee
MaTeMaTU4YeCKOe 0XKHIaHHE, TUCTIEPCUIO U CPEAHEE KBAIPaTHYECKOE OTKIOHEHUE, €CIH:

-BEpOATHOCTh PabOThl KaXIOro M3 dYeTblpex aBToMoOwmiel asromapka OB/l ropona
VYpronuHa 6e3 MOJIOMOK B T€YEHHE ONPEACICHHOro BpeMeHu paBHa 0,9; ciydaiiHas BennynHa X
— YKCIJIO aBTOMOOMIIeH, paboTaBmuX 0€30TKa3HO;

-BEpOSITHOCTh POXAECHHUA Majbuuka paBHa (,5; ciydaiiHas BenMuMHa X — YHUCIO
MaJIbYUKOB B CEMBSIX, UMEIOIUX YETBIPEX JCTEH;

-BEpOSITHOCTh TOT'O, YTO IOKYyHAaTelb COBEPLIUT MOKYNKy B MarasuHe 0,4; cioyuaitHas
BEIMYMHA X — YUCIO IOKYINaTeleH, COBEPLIMBUIMX IOKYIKY, €CJIM Mara3uH IOCETHIO 3
MOKYTIaTeNs;

-BEpOATHOCTH BbINAJeHUs repda npu OpocaHuu MOHETHI paBHa (,5; ciyyaiiHas BeTu4nHA
X — 4ucIo BhIMaieHU repda, eciau MoHeTa OpoliieHa 5 pas;

-B JloTepee Ha Kaxble 100 6unetoB nmpuxoaurcs 15 BeIUTpHILIEH (KOJIUYECTBO U pa3Mep
BBIMTPBILICH NMPUBEJEHBI B TAa0JIMLIE); CllydaliHas BEIMYMHA X — pa3Mep BbIMIPHILIA B JIOTEPEE,
HPUXOJSIIErocst Ha OJJUH OMJIET;

Pa3mep BeiMrpoiiia, $ 20 5 1
KosmyecTBo BeIMIphIIIEH 1 4 10

-cpenu 10 soTepeiHbIX OMIIETOB MMeeTcsl 4 OWJIET C BBIMTPHINIEM, HayAady MOKYMaroT
nBa Omiiera; ciaydaiiHas BeIMYMHA X — YHCIIO BBIUTPBILIHBIX OUJIETOB CpeIN KYIJICHHBIX;

-0ackeT0oNMuCT AenaeT Tpu WTpadHbIX OPOCKa, BEPOATHOCTH MOMAJaHUs Ms4ya B KOP3UHY
npu KaxaoMm opocke paHa 0,7; ciaydaiiHas BennunHa X — YUCIIO MOMAJaHUH Ms4a B KOP3UHY;

-B IApTUU U3 25 KOXKAHBIX KYPTOK 5 MMEIOT CKPBITHIA e(eKT, MOKYNaloT TPU KYpPTKU;
ciydaiiHas BeIMuuHa X — 9Mcio Ae(EeKTHRIX KypTOK CpeaH KYIUICHHBIX;

-BE€POATHOCTh TOTO, YTO MIPH COCTABJICHUHU OyXrajaTepckoro OajaHca JOMyIIeHa omuoKa,
paBHa 0,3; ayauTopy Ha 3aKJIIOYEHHE IPE/ICTABIEHO TpH OajlaHCAa MPEANPHATHS; CiydaiiHas
BEJIMYMHA X — YHCIIO TTOJIOKUATENBHBIX 3aKIFOUEHHH Ha TPOBEpsieMble OalaHCHI;

-13 20 3aKJIIOYEHHBIX, HaXOAIUXCS B CIIECTBEHHOM H30JISTOPE, YUETBEPO — MOJIOXKE 25
JIeT; TIPOU3BOJIFHO BHIOMPAIOT 2 3aKIIOYCHHBIX; CIyJaifHas BeTMYMHA X — YHCIIO 3aKITFOUECHHBIX
MoJIOXke 25 JeT cpeir BEIOpaHHBIX.

Bonpocwi

1.YT0 NOHUMAIOT MO, TEPMUHOM CIYVYAUHAA 8eIUYUHA B TEOPUU BEPOATHOCTEN?
2.B ueM OCHOBHOE OTJINYHME TUCKPETHOMN CIIy4allHOM BEIMYMHBI OT HENIPEPBIBHOMN ?
3.YTo Takoe 3aKOH paclnpe/IeICHNs CIIy4YallHOW BETUYUHBI?

4.IlepeuncanTe YUCIOBBIE XapAKTEPUCTUKN AUCKPETHOM CIy4ailHON BETUYMHBI.

IIpakTnueckas padora Ne7
Tema: IlepeuuHas 00padoTKa pe3yabTaTOB IKCIIEPUMEHTA

Beeoenue

MaremaTruecKkasi CTATUCTHKA 3aHMMAETCSI YCTAHOBJIEHHEM 3aKOHOMEPHOCTEH, KOTOPBIM
MOTYMHEHBI MAcCOBBIC CIIydaiiHbIE SIBJICHUS, HA OCHOBE OOpPaOOTKH CTATHCTUYECKHUX JaHHbIX,
MOJYYEHHBIX B pe3ysibTaTe HaOarogeHui. JIByMS OCHOBHBIMH 3aJladaMd MaTeMaTHYEeCKOMN
CTATUCTHKHU SBIISIOTCS:
- ompeiesieHne Croco00B cO0pa M rPYIMIUPOBKH STHX CTATUCTUYECKHUX JTaHHBIX;
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- pa3pa60TKa MCTOJOB aHAJIN3a MOJYYCHHBIX NAHHBIX B 3aBUCUMOCTHU OT uenef/i HUCCICO0BaHUA, K
KOTOPBIM OTHOCATCA:

a) OIEHKAa HEW3BECTHOM BEPOSTHOCTU COOBITHS; OLIEHKAa HEW3BECTHOW (yHKIUH
pacmpesieneHusl; OLIEHKAa IapaMEeTpPOB pACIpEeNeHHs], BUA KOTOPOrO W3BECTECH; OLIEHKA
3aBUCHMOCTH OT APYTUX CIIyYaiHbIX BEJIMYUH U T.J1I.;

0) mpoBepka CTAaTHCTUYECKUX TUIOTE3 O BHJIE HEH3BECTHOTO PACHpPEACICHHUS WIH O
3HAYEHHSAX MTAPAMETPOB U3BECTHOTO PACHPEACICHUS.

Jist  pemieHuss 3THX 3a4a4  HEOOXOJMMO BBIOpaTh M3 OOJIBIION COBOKYITHOCTH
OJHOPOJHBIX OOBEKTOB OrPAaHWYEHHOE KOJIMYECTBO OOBEKTOB, IO pe3yiIbTaTaM H3YyYeHHS
KOTOPBIX MOKHO C/I€aTh MPOTHO3 OTHOCUTEIHHO MCCIETyeMOro MpU3HaKa 3THX 0OBEKTOB.

Teopemuueckas uacmo

OmnpenenM OCHOBHBIE MOHATUS MATEMAaTUYECKOIN CTaTUCTHKU.

I'enepanvuas co8oKynHocms — BCe MHOKECTBO HMEIOIIMXCSI OOBEKTOB.

Buvibopra — Habop 00BEKTOB, CIIy4aifHO OTOOPAHHBIX M3 T€HEPATbHON COBOKYITHOCTH.

Obvem ecenepanvhoil cosokynnocmu N M obvem 6blOOpKu N — YHCIO OOBEKTOB B
paccMaTpUBaeMoOil COBOKYITHOCTH.

Buapl Be16OpKH:

[ToBTOpHAs — KaXk/1bIil 0TOOpaHHBINM OOBEKT Mepes BEIOOPOM CIIETYIOIIET0 BO3BPAILAETCS
B TCHEPAIBHYIO COBOKYITHOCTb;

becrioBTOpHas — 0TOOpaHHBIN 00BEKT B reHepaIbHYI0 COBOKYITHOCTh HE BO3BPAIIIAETCS.

Hnst Toro, 4troOBl MO MCCIETOBAHUIO BBIOOPKM MOXHO OBUIO CHENaTh BBIBOJABI O
MOBEICHUN HMHTEPECYIONIEr0 Hac MpHU3HAKa TEHEPaTbHOM COBOKYIHOCTH, HYXHO, YTOOBI
BBIOOpKA TPaBUILHO MPEJACTABIUIA MPOMOPIHHA TCHEPATBHONW COBOKYITHOCTH, TO €CTh OblLia
penpezenmamugrou  (TPEICTaBUTENbHOM). YUWThIBas 3aKOH OONBIIMX YHCEN, MOXHO
YTBEPXkKAATh, YTO 3TO YCJIIOBHUE BBIMOIHICTCS, €CIIA KXKABIH OOBEKT BBIOPAH CIIy4ailHO, MTPUYEM
JUTSE TI0OOT0 00bEKTa BEPOSITHOCTH MOMACTh B BBIOOPKY OJJMHAKOBA.

[lycth nHTEpEcytoas Hac ciay4aiiHas BelnyrMHa X MPUHUMAET B BHIOOPKE 3HAUEHHUE X1

Kk

N1 pas, X2 — N2 pas, ..., Xx — Ng pa3, Ipu4eM an =N, rae N — oboveM BbIOOpKHU. Torna
i=1

HaOJro1aeMble 3HAUEHUS CIy4ailHOI BETUYMHBI X1, X2,..., Xx HA3bIBAIOT BapHaHTaMH, a N, Nz,...,

Nk — vacToTamMu. Ecinum pa3genuTh KaXAyl0 4YacTOTy Ha 00bEeM BBIOOPKH, TO MOIY4YUM
OMHOCUMENbHbIE HACTOMbL @, = —- .
n

HOCJ’IGI[OB&TCJ'ILHOCTB BAapHWaHT, 3allMCAHHBIX B IOPAAKE BO3paCTaHUA, HA3BIBAIOT
BApHUAIIMOHHBIM pAAOM, a IMCEPCUYCHb BapWaHT W COOTBETCTBYIOIIMX HWM YaCTOT HIIA
OTHOCUTCIIBHBIX YaCTOT — CTATUCTUUCCKUM PAOOM:

X|; X1 X2 Xk

l‘fli H1 f}2 ... ”k

I.-1|l'li I.-"-l'1 I.-"-l'2 I.-‘-l'k

IIpumep 1:
[Tpu nposenenun 20 cepuii u3 10 OpOCKOB UrpadbHOW KOCTH YMCJIO BHINAJECHUN IIECTH
OYKOB OKazanoch paBuem 1, 1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.
CocraBum Bapuanmonusiii psa: 0,1,2,3,4,5. Cratuctuyeckuil psia s aOCOMIOTHBIX U
OTHOCUTEJIbHBIX YaCTOT UMEET BU/I:
X, 0 1 z K 4 5
n 3 B 5 3 2 1
w, 0,15 0,3 025 0,15 0,1 0,05

[
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Ecnmn uccnenyercss HEKOTOPBIM HENPEPBIBHBIA MTPU3HAK, TO BAPUALMOHHBINA s MOXKET
COCTOSITh M3 OYEHb OOJIBLIOr0 KoJHWyecTBa 4uceld. B 3ToM cimydae yaoOHee HCHOIb30BaTh
TpyNIMPOBaHHYIO BbIOOpKY. [l ee monmydeHHMs WHTEpBal, B KOTOPOM 3aKIIOYEHBI BCE
HaOJI0/1aeMble 3HAYEHUS NPU3HAKa, pa30MBaIOT HA HECKOJIbKO PaBHBIX YACTUYHBIX WHTEPBAJIOB
JUIMHOM h, a 3aTeM HaxoIAT IJs KaKJOro YaCTHYHOTO MHTEpBAJA Nj — CYMMY YacTOT BapuaHT,
nomaBImIMX B 1-i wuHTepBas. CocTaBieHHass MO OSTUM pe3yibTaTaM TaOiMlla Ha3bIBAETCS
2PYNNUPOBAHHBIM CIMAMUCTIUYECKUM PAOOM.

JUis HarJIsIIHOTO TPEJCTAaBJICHUS O MOBEACHUU HCCIENyeMON Ciay4yailHOW BENTWYHHBI B
BBIOOPKE MOKHO CTPOUTH pa3nuuHble rpaduku. OJUH U3 HUX — IOJUTOH YacTOT: JOMaHasd,
OTPE3KH KOTOPOH COEOUHSIIOT TOYKH C KoopAawHatamu (X1, N1), (X2, N2),..., (Xk, Nk), Ta€ Xi
OTKJIA/IBIBAIOTCS HAa OCH a0CLMCC, a nj — Ha OcH opauHaTt. Eciin Ha ocu opAMHAT OTKJIAIbIBaTh HE
abcomtoTHbIe (Nj), @ OTHOCUTENbHBIE (Wi) YacTOThI, TO MOJYYHM IIOJUIOH OTHOCUTEIbHBIX
4acToT.

Dransl NepBUYHON 00paOOTKU BHIOOPKHU:

1.PamxupoBanue ONBITHBIX JAHHBIX (PacIOIOKEHHE 3HAYCHUH MPU3HAKA 110 YOBIBAHHIO
WM BO3PACTAHHUIO).

2.YacToTHBIN aHaIN3 (TIOCTPOSHHUE CTATUCTHYECKOTO Psijia, ONpeeNIeHIEe OTHOCHTEIBHBIX
4acToT).

3.I'pynnupoBka (4acToTHas TaOYISALUSA BEIOOPKH).

3aoauu

1. Wmerorcs cnenyroomue naHHble 00 ycneBaemoctd 20 CTYIEHTOB TPYHIIBI IO
CTaTUCTHUKE B JIETHIOIO ceccuto: 4,4, 3,5,2,2,5,3,3,3,5,3,2,4,3,2,3,5, 5, 4. lloctpoiite:
pSLI pacripelieNieHus! CTYACHTOB 10 0ajulaM OILICHOK; PsJl PaCIpeCIICHHs CTYICHTOB TIOJ YPOBHIO
YCIIEBACMOCTH, BBIJICIMB B HEM JBE TPYIIBI CTYACHTOB: HEYCIICBAIOIIME W YCIICBAIOIIHC.
N300pa3ute Kakablid U3 PsiioB TpaduyecKu.

2.IToCTpOUTh KPUBYIO M THCTOTPAaMMy CYMMBI HAJOTOBBIX HEYIUIAT, 3a()MKCHPOBAHHBIX
10 YCIIOBHBIM PETHOHAM CTPaHbl, IaHHbIE 110 KOTOPHIM MPUBEIEHBI B TabIuIle (B MITH. pyo0.):

21 43 72 84
22 54 75 32
26 49 77 45
27 53 78 65
28 54 81 12
32 58 83 34
34 61 84 54
37 65 84 34
39 68 88 41

3.JlaHa rcxo/iHast BHIOOPKA MO POCTY M BECY CTYJEHTOB I'PYIIIBL:

Poer 160 168 175 169 170 168 162 166 163 160 138 173 162 173 136
Bec 43 38 69 64 69 70 51 60 67 54 48 58 44 a0 k1

Omnpenenure 06beM BbIOOPKH. COCTaBbTE PAHKUPOBAHHBIM M BapUALMOHHBIA PAIBI 110
Ka)KJOMY U3 MPU3HAKOB.

4.IlocTpouTh TUCTOTpaMMy Harpy3Kd Ha OJHOIO CJENOBATENsd IO PaccielOBaHHBIM
YTOJIOBHBIM JI€JIaM IO JTAHHBIM TaOJIUIIbI:

Tomel 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2001 | 2003
Tlo 63,2 | 496 | 41 | 315 | 323 | 32,4 | 37,9 | 34,2 | 36,2
JIMHUHN
MBJI
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ITo 17,2 |1 169 | 155 | 151 | 16 | 17,7 | 18,2 | 18,3 | 19,7
JTUHUT
POKypat
ypBI

5.Tpu BapuaHTa HWCXOAHBIX JAHHBIX TaOMUIBI HUXKE — PE3yJIbTaThl Tesle(hOHHBIX
IIEPEroBOPOB B MUHYTaX COTPYIHUKOB TpPEX OTAEIbHBIX CIyXkO B TedyeHHE pPabOYero mHs.
Tpebyercs cocTaBUTh MHTEPBAIBHBIN PsijI paciipeesICHus!.
Ne 1 2 3 4 5 6 7 8 | 9
BBIOOpKHU
Cayxo0a 1 19 | 26 |31] 33 21 120470928
Cayx0a 2 6,9 11 |36 10 | 70 [21]87]10(80
Cayxo0a 3 4,7 6,8 38| 31 18 [71]192]81|4,0

6. Jlana BwiOopka 7,3,3,6,4,3,5,1,2,1,3. Tloctpouts BapuanmoHHBIA psia. OnpenenuTthb
pa3Max BBIOOPKH.

Bonpocwi

1.IIpenmer MaTeMaTUYECKON CTATUCTUKH.

2.I'enepanbHast COBOKYITHOCTh U BBIOOPKA, UX XapaKTEPUCTHKH.
3.0tarbl nepBUYHON 00PaOOTKU BBIOOPKH.

4.Ilonurox u rucrorpamma.

IpakTuyeckas padora Ne8
Tema: [Iporpammuoe obecnieyenue I1K. TexcToBbiii mpoueccop.

TexcToBblii npoueccop MS Word. ®opMmaTupoBaHune TeKCTa
Beeoenue
MS Word - npunoxenne Windows, mpeaHasHaueHHOE JUIS CO3JaHUs, MPOCMOTPA,
MOJIUGUKALMK U TIeYaTh TEKCTOBBIX OOKYMeHmos, a TakKe Tablul, MaTeMaTuYeckuX (Gopmyn u
PUCYHKOB Ha 06a3e BEKTOPHOU rpaduku.
Teopemuqecmw qyacmosv

OcHoBHble anemeHTbl gokymeHTta Word

O0BEeKTHI TEKCTA

- CHUMBOJ - MUHUMAJIGHBIN AJIEMEHT TeKCTa. BHeNTHe BOCIPUHUMAETCS KaK OTJEIbHBIN
3HaK.

- A03anl — 0oQOpMIICHHBIN oOmpeAeNeHHbIM 00pa3oM (QparMeHT TeKcTa. BwimeneHue
ab3ama JUKTyeTCs CcolepKaHueM TeKcTa. A03all 3aKaHUYMBAaeTCs Ha)kaTHEM KiaBuimm Enter.
Komnerr ab3ama ormeuaeTcsi cuMBoJioM .

- KonoHTHTY — 00JaCTh CTpaHMIIBI, B KOTOPOH pa3MemnaeTcs CIPaBOYHBIA TEKCT.
OOBIYHO - 2TO HOMEp CTpPAHUIlBl, HAa3BaHHME JOKYMEHTA, paslena WU ThaBbl. Pasnuyaror
Bepxuuii 1 HusKHU#M KOJIOHTUTYIIBL.

- CHOCKa — TIOSICHEHUE K OTIEIbHOMY CJIOBY WJIHM TPEIJIOKEHUIO, pa3MeIaeTcs BHE
OCHOBHOTO TEKCTa BHH3Y CTPAHHUIIBI HJTH B KOHIIC JOKYMEHTA.

- IlpumeyaHue — KOMMEHTApHIl K CIIOBY WIH (PparMeHTY TEKCTa, MOSBIISIFOIINIICS B BHJIC
BCIUTBIBAIOIIMX ITOJICKA30K.

- CrpaHuna — ¢parMeHT [IOKyMEHTa, pa3MellaeMblii Npu TeyaTH Ha OTIEeNbHOM
ctpanuue. ConepXUT TEKCT (BO3MOXHO ¢ TaOJIUI[AMHU U PUCYHKAaMH) U KOJIOHTUTYJIBI.
- Cnucok — ¢QparmMeHT TeKcTa, CcolepXKAalluii HyMEpOBaHHBIE WJIM OTMEUCHHbBIE

MapKepaMu CTPOKH.
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Hpyrue o0bexThl JokymMenTa Word: Tabmuibl, popmyisl, rpadguyeckre 00bEKThI
(puCyHOK, KapTHHKA, THarpaMma), BHeIpEeHHbIE 00BEKTHI (0O0BEKTHI, CO3AaHHBIC IPYTUMHU
npuioxkeHussMu Windows), — moipoOHee OyayT paccMaTpUBaThCs B CISIYIONINX 1a00paTOPHBIX
paborax.

Ctuab — Habop cmocoboB odopmieHus abzaneB JUIsl Pa3IMYHBIX DJIEMEHTOB TEKCTa
(3arosIOBKOB, Ha3BaHM, KOJIOHTUTYJIOB U JIP.) © CHMBOJIOB.

OKHO 1 ocHoBHbIe komaHabl Word

Oxno Word comep>xut Bce cTangapTHbie d1eMeHTsl Windows:

- 3aconoeok okna, copepKaluii TPU KHONKU YIPABICHUS TNPUIOKEHHEM, Ha3BaHUS
NPUIIOKEHUS U AKTUBHOTO JOKYMEHTA;

- Cmpoky meH1o, TO3BOJIAIONLYIO BRIOPATh U BBIMOJIHUTD JIO0YI0O KOMaHIy PEIaKTopa;

- [Tanenu unctpy™mentoB (Cmanoapmmuasn, Popmamupoeanue U IPyTue), coaepKaiine
KHOIIKHY JJIS BBITIOJTHEHHS] OCHOBHBIX KOMaH/[ M HACTPOEK;

- I'opusonmanvuyro auneriky ¢ TPEyroJbHUKaMH JUIsl YCTAHOBKM OTCTYIIOB OT I'PaHUI]
CTpaHULIbI;

- JIunuu npoxpymxu (TOpU30HTaNbHAsI 10JIOCA MPOKPYTKU COJEPKUT YEThIpEe KHOIKU
BBIOOpA pEeKUMa OTOOpAKEHU);

- Cmpoky cocmosnus, 0TOOpaXAIONIyI0 KOOPAMHATHI Kypcopa W HOMepa CTPaHHUIBI U
pasnena).

Komanapl mynkra menro @aiia mo3Boisitor Co3dams HOBBIA (ailir; Omkpoims yxe
CYILIECTBYIOIIUN (haiii, Mo HEOOXOAUMOCTH MPUMEHHUB TMOUCK IO JIFOOBIM IMalKaM KOMITBIOTEpPa;
Coxpanump HaOpaHHBIA TEKCT, MPUYEM JJs HOBOro (haiima Oyder 3ampoIieHo ero uMs, s
OTKPBITOTO, CYIIECTBOBABIIErO paHee, TEKCT OyJeT coxpaHeH B (haije C TeM K€ HUMEHEM
(komanna Coxpanums Kak TO3BOJUT HW3MEHHTh HMMS YyXKe CyHIecTByromero Qaina, wim
coxpaHuTh ¢aitn B npyrom Mecre). Komanna Ilewams 103BONIsSET pacriedaraTb JOKYMEHT
MOJIHOCTBIO MJIM OTJEJbHBIL €r0 CTPaHUIS, C BO3MOXHOCTBIO YKa3aHMs YUCIIa KOIUN U BhIOOpa
tuna npuHrepa. [lo komanne Ilpedeapumenvuuvtit npocmomp MOXHO YBUJAETh PAcIOIOKEHHE
TEKCTa Ha OTIIeYaTaHHOM CTpaHulle (BBIXOJ U3 MPOCMOTpa — Haxkatue kiiasuiu [Esc]). Komanna
Ilapamempur cmpanuybl NCNIOIB3YETCS ISl YCTAHOBKU pa3Mepa CTPaHULIbl, €€ OPUEHTHUPOBKU U
pasMepoB mnoneid. B HmwxkHem pasnene MeHro Dailn  cOXpaHSETCS CHHCOK IMOCIEIHUX
pelaKkTUpyeMbIx ¢ailsios, 110001 U3 HUX MOKHO OTKPBITh JJIS1 pEIaKTUPOBAHMUSL.

Komanner mynkra MeHro IlpaBka TO3BONSIOT KOMUPOBATh W YJANSATH BBIJIEICHHBIC
(dparmMeHTsl TekcTa B bygep obOmena, BCTaBIATH TEKCT U3 Oydepa oOMEHa B ykKa3zaHHOE
KypCOPOM MECTO. 3/1€Ch e MOKHO OTMEHUTH (OmMmenums...) i noBToputh (Iloemopums...)
OpeabLAYIINi mar paboThl.

IIpumeuanue: Jlns BbyieneHus ¢parMeHTa cleayeT YCTAaHOBHTH Kypcop B Haudajo
O5oka, 3aTeM, Ha)kaB Ha JIEBYI0 KHONKY MBbIIIM, BECTH MBI JI0 KOHUA ¢parmenra. s
BbIJIETICHUS 1IEJIOM CTPOKHU CJIeyeT HIENKHYTh CIpaBa OT Hee Ha M0Jie CTPaHUIIbL.

ITynktr MeHio Buja mo3Bossier BbIOpaTh OAMH U3 YEThIPEX BApUAHTOB MPEACTABICHUS
TOoKyMeHTa: OQoblunblit, Inekmpouustii 0okymenm, Pazmemka cmpanuysvt, Cmpykmypa, 9To
OCYILECTBIISICTCS. C MOMOIIBIO MEPBOM Tpynbl KoMaHJ. Bo BTOpoii rpymre mpeaocTaBiiseTcs
BO3MOXXHOCTh J100aBNsATh U ynanath Ilanenu uncmpymenmog. IlyHkt meHio Kononmumynol
MO3BOJISIET CO3/[aBaTh BEPXHUH U HIDKHUM KOMOHTUTYNbL. IIyHKT Macwimaé mno3BomseT
YBEJIMYUTH WM YMEHBIIUTH OTOOpakeHUE JINCTA Ha dKpaHe AJisl y1o0cTBa padoThI.

C noMmorpi0 TyHKTOB MEeHI0O BeTaBKa MOXHO BCTaBISATh B TEKCT CHMBOJIBI, PUCYHKH,
OOBEKTHI U T. TI.

Komanpl myHkTa MeHio @opmaT MO3BOJISIOT 33aTh apaMeTpbl CUMBOJIOB M ab3alieB.
Komanpna HHlpugpm 3anaet napameTpbl CHMBOJIOB BBIIEIEHHOTO TEKCTA!

- Tumn mpudra,

- pa3mep OyKB— Keenb; pa3Mmep WIpU(Ta 3a7aeTcs B MyHKTaX. B TekcToBbIX pegakTopax 1
NOYHKT paBeH 1/72 anrnuiickoro aioima (1 groitm pasen 25,4 mm),
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- BApUAHTHI HAUEPTAHUS OYKB: JHCUPHDBIU, KYPCUE, C NOOYEPKUBAHUEM,

- IIBET OYKB,

- UHTEpBaJ MEXly OyKBaMH: OOBIYHBIN, pa3pEKEHHBIM WIH YIIIOTHEHHBIH,

- BUJIOU3MEHEHUE (HampuMep, MepeMelieHHe CUMBOJIa B TIO3ULHI0 BEPXHEro WU
HIDKHETO UHJICKCA),

- 106aBuTh (P (HEKT aHMMAIIUH K BBIICICHHOMY TeKCTY (AHnumayus).

Komanna Aé63ay 1o3BOISE€T YCTAaHOBUTH JUISI BEIOPaHHOTO ab3aria:

- OTCTYIBI OT KpaeB ab3aiia, OTCTYI “KpacHOU CTPOKH,

- MEXIYCTPOUYHBIN UHTEPBAI,

- UHTEpBaJIbl IIepe]] U rociie ab3aia — 0OTOUBKY,

- BBIpaBHUBAHUE TEKCTa (110 MPAaBOMY WJIH JIEBOMY Kpato, 10 HIUPUHE, 10 LIEHTPY),

- IpaBuJjIa JUis pa30MBKU TEKCTa HA CTPAHUIIbI, HAPUMED, 3aIPETUTH ‘BUCSUME” CTPOKHU
IIPU [IEPEXO/IE€ OT CTPAHMIIBI K CTPAHUILIE.

[Ipu nepeBosae crpoku (HaxaTuu kiaBumu Enter) 3amanssiii popmat mpudra u ab3ama
COXPaHSIIOTCS.

Jlpyrue koMaHasl MeHi0O DopMmar MO3BOJSIOT paboTath co cruckamu (Crucok),
MHOTOKOJIOHOUHbIMU TekcTamu (Kosiomku), ycTaHaBIWBaTh HAMKMCAHUE MPOMHCHBIX WU
CTpOYHBIX OYKB B Tekcte (Pecucmp), 3anath QOH, yCTAaHOBUTH PaMKH, CO37aTh OYKBHILY, 33/1aTh
CTHIIb O()OPMIICHUS 3aTOJIOBKOB JOKYMEHTA.

Menio CepBuc TM03BOISIET YCTaHOBUTH MPOBEPKY opdorpaguu peaakTHPyeMOro
TEKCTa, AaBTOMAaTUYECKYI0 pACCTAaHOBKY II€PEHOCOB, IPOM3BECTH HACTPOWKY OCHOBHBIX
napaMeTpoB MPWIOKEHUS (MPOSBUTH TPAHUIBI TEKCTa, YCTAHOBHUTH KOJIMYECTBO (ailioB B
CIIMCKE I 3allOMHUHAHHUS, YCTAHOBUTH PEXHUM 3aMEHBbI BBIJICJICHHOIO TEKCTa IPHU BBOJE,
ABTOMATUYECKHU MPOBEPATH MpaBOMUCaHKE U T. I1.). OOHapykeHHbIe opdorpapuueckue OmuOKu
BBIJICTISIFOTCS KPACHOM BOJIHUCTOW YEPTOM, TpPaMMaTUYECKUE — 3€JICHOM.

Komanasl Mento Tabamma mTO3BONAIOT BCTaBUTh B TEKCT TaOMHIy C BbIOMpaeMbIM
YHCIIOM CTOJIOLIOB U CTPOK, @ 3aT€M BUJOU3MEHSATH €€: 100aBJIATh U YAAIATh CTPOKHU U CTOJIOIBL,
MEHSITh X IIHUPUHY U BBICOTY, OOBEAUHSITh U Pa30UBaTh STUCHKU U T. II.

Word mno3Bonsier paboTaTh OJHOBPEMEHHO C HECKOJbKHUMHU (aillamu, KaxaoMy
OTKpPBITOMY (aiily COOTBETCTBYeT cBOe OKHO. IIyHKT MeHI0 OKHO COICPKUT MepeueHb BCEeX
OTKPBITBIX OKOH, TIO3BOJISIET OTKPHIBATh HA 3KpaHE OJHOBPEMEHHO HECKOJIBKO OKOH JUIsl pa0OThI
C TeKCTaMHu (HampuMep, I mepeHecenust pparMenTa u3 oaHoro ¢aiina B Jpyroii).

C nomortpio myHkTa MeHI0O CnpaBKa MOXHO BBI3BaTh CIIPABOYHBIC JTaHHBIC, & TAKKE
MOKa3aTh WIH CKPBITH [ToMorHuKa.

Hwxe OcnoBHOro MeHto pacrnosaratorcst crpoku [lanenedt mHcTpymeHnToB. Ilanenm
HHCTPYMEHTOB COJIepKaT KHOMKK HauOoJiee 4acTO BBIMOJIHAEMBIX KOMaHI M3 MeHI0. Jro0yro
[TarHenbr HHCTPYMEHTOB MOXHO A00aBUTh wWin yopats (Buo —Ilanenu uncmpymenmos).
MoxHO co31aTh COOCTBEHHYIO TaHelb HWHCTPYMEHTOB. J[Be maHenn WHCTPYMEHTOB —
Cmanoapmnas u @opmamuposanue — pacrlojaraimrcs, Kak NpaBuio, cpa3dy noj OCHOBHBIM
MmeHto. [Ipy momaganum ykasaress Kypcopa MBIIIN Ha Jr00yto kHonky [laHeneil nHCTpyMEHTOB
MOSIBJISIETCS BCILIBIBAOINAS MO/ICKA3KA.

[Ipn HaxkaTUW Ha TPaBYIO KHOMKY MBIIIA JJIs BBIIETEHHOTO OOBEKTa TMOSBISETCS
KoHTekcTHOE MEHI0, CONIepKaIlnue BCE TOCTYIHBIC TSI 00hEKTa KOMaH/IbI.

Memoouka u nopsi0ok 8blnoaHeHus pabomoi.:

O3HaKOMbTECh C TPHUBEACHHBIM BhImle TekcToM. Otkpoiite MS Word u nHaiigure
OCHOBHBIE JJIEMEHThl OKHA, OTBETbT€ HA KOHTPOJbHBIE BOINPOCHL. BbImomHuTE 3anaHus,
BHUMATEJBHO CIENys YKa3aHUSAM, He 3a0bIBaiiTe peryysipHO COXPaHITh TEKCT paboThI.

3ananue 1

. 3akpoiiTe U BHOBb OTKpoWre Ilanenn wuHCTpyMeHTOB OcHogHass W
@opmamuposanue (Buo — Ilanenu uncmpymenmos). OTKpOWTE MaHelb WHCTPYMEHTOB
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PucoBanue. 3akpoiiTe Bce OTKpPBITBIE NIAHEIM HHCTPYMEHTOB, KpPOME OCHOBHOW U

dbopmaTupoBaHHs.
3ananmue 2
J YcranoBute nmapameTpsl crpanuiibl (@ain— Ilapamempot cmpanuubl).
e Bepxnee none — 2 cwm,
e Hmxknee mone — 1,5cm
e[lpaBoe moe  — 1,5 cwm,
e JIeBoe moie —25¢cMm
. Crnenaiite BUIMMBIMU TpaHulbl Tekcta (Cepeuc—napamempeul, BKianka Buo,

YCTaHOBUTH TAJIOUKY B 10Je I panuyst mexkcma) v HeneyaTaeMble CUMBOJIBI (HAKMUTE KHOIIKY
i)

. HabepuTe nBe cTpoku Tekcra:

Ipakmuueckas paboma Ne |

MS Word. Paboma ¢ mexcmom

. Breinenute o0e cTpoku Tekcta U OTGOpMATUPYHTE, HCIONb3ys OIUH U3
3aroJIOBOYHBIX IIPU(TOB, HAIpUMEpP, 3aro0BOK | (pacKpbIBAIOUIMIiCS MepeueHb CTUJIeH Ha
KpaifHel JIEBOM KHOTIKE MMaHeId HHCTPYMEHTOB Popmamuposanue).

. [TpounTaiitTe u HaOepuTe HIXKECTIEAYIONINI TEKCT, HE U3MEHsIsl HACTPOEK MaHeNn
Q@opmamuposanue. Jlns co3naHus CHOUCKA TOJIB3YWTECh KHONKON Mapkepb: B TaHENN
Dopmamuposanue.

Pacnonooicenue 3naxoe npenunanus 6 pycckotl packiaoke Kiaguamypol:

o Touka “.” — kiaBuma [/];

o Bamstas,” — kinasuia [Shift+/]

. Bomnpocurenbhslii 3Hak “?”” — kinasuiia [Shift+7]

o BocknuatenbHbli 3HaK “!” — knasumia [Shift+1]

. Touka c 3ansToii “;” — knaBuma [Shift+4]

o JIBoetoune “:” — knaBumia [Shift+6]

. KopoTtkoe tupe “—” — knaBumia [ Ctrl+cepsiiit Munyc]

. JnuaHoe Tupe “— — kinasuia [Ctrl+Alt+cepsiit Munyc|

Tupe nabuparom c npobenamu, degpuc — be3 npobenos.

o [TomecTuTe Kypcop B MOCIEIHIO CTPOKY M HAKMUTE KHOMKY (hOpMaTHPOBAHUS
Ilo yenmpy.

. CoxpaHHnTe TEKCT, MEIKHYB Ha KHOTIKE Coxpanums.

. 3aMeHHUTEe THUI CITUCKA Ha HyMEPOBAHHBII:

eBriientute Bce CTPOKM CHHCKA, MIEIKHUTE Ha KHONKe Hymeposannwiii (Wmm
@opmam— Cnucok, Ha Bxinagke Hymepoeannwiii BbiOESpHUTE OJWH M3 BUIOB HYMEPOBAHHOTO
CITUCKA).

° Bepnute odopmieHue criucka B BUJie HCHYMEPOBAaHHOTO, IIIEJIKHYB Ha KHOIIKE
OTMEHBI .

3aganmne 3

° HabGepute TekcT, He pas3jienss ero Ha CTPOKH:

C nomowvio Word moowcro 6b1cmpo u ¢ 8blCOKUM KA4ecm8omM Nno020mosums o6oll
OOKYMeHMm — Om NPOCMOU 3aNUCKU 00 OPUSUHATI-MAKEMA CIONCHO20 UZOAHUA.

. Brinenute TekcT U ckonupyiite ero B 6ydep oOMeHa. 3aTeM BCTaBbTE TEKCT W3
Oydepa, 4ToOBI TONYYUTh 4 OJUHAKOBBIX CJIEAYIOIIMX JpYyr 3a JpyroM OJIOKa TeKcTa.
[Tomyunnock 4 ab3ama.

o OtdopMaTupyiTe MonydeHHbIe a03a1bl B COOTBETCTBUH C 3aJIaHUEM:
3aganue Yka3zanus
1 ad3arr | mpudT Times New Roman, kersb 12, MeKXCTPOUYHBIH Dopmam— Ab3au,
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3aganue Ykazanus

MHTEpBAJI OJIMHAPHBIN, 0€3 OTCTyIa B IEPBOI CTPOKE, BCcTaBka Omcmynsl u
BbIPaBHUBAHME 10 LIEHTPY uHmMepeavl

2 ad3an | mpudT Courier keryb 12, MeXKCTPOUHBIN HHTEPBAI
MOJYTOPHBIN, OTCTYM cieBa 1,2¢cM, OTCTYM cripaBa 2 cM,
OTCTYII B I1€pBOM cTpoke 1,27cM, BbIpaBHUBAHUE 110

HIMpUHE
3 a63an | mpudt Arial, kersip 14, HHTEpBaI MEXTy CHMBOJIAMH s ycTaHOBKH
YILUIOTHEHHBIH, HHTEpBaJIa MEXTY
. CUMBOJIaMHU:
MEXCTPOUHBIM UHTEpBaJl 13 MyHKTOB, HHTEPBAJ Mepe
ab3anem — 12 myHKTOB, HHTEpBaJ nocie adzana — 10 @opmam—Illpugpm
IIYHKTOB, BEIPABHUBAHHUE I10 MPaBOIl TpaHUIIe —Hnmepean
4 ad3an | wpudT Arial, kersip 16, HTEpBaT MEXIY CUMBOJIAMHU s co3nanus paMku
pa3peKEHHBIN, BhIIEnUTE a03al. B
. N MEHIO
MEXCTPOUHBIM HHTEpBaJl ABOMHOM,
Dopmam— I panuyot
OTCTYII CJICBA U CIIpaBa — I10 2 CM, U 3A1UEKU BI)I6CpI/IT€
BBIIEIUTH a03all paMKOi M Pavika
J Cnoso Word B nepBom a03arie Beiaenure [1omykupHbIM mpudTOM, BO BTOPOM —

KYPCHBOM C IOJYEPKUBAHUEM, B TPETHEM — KPACHBIM IIBETOM, CJIEJIaB BCe OYKBBI TIPOITUCHBIMU
(Dopmam— Pecucmp), B 4eTBEpTOM — JIIOOBIM BHIOM aHHUMAIIUH, HAITPUMEP, MAPIIUP yIOIMMU
mypasbsimu (@Popmam— IIpugpm—Anumayus).

. B uerBeprom aG3ane paccraBbTe mnepeHochl (Cepeuc— Azvik— Paccmanoeka
nepeHocoe).

3ananue 4. BctaBka cMBOJIa U BBIITOJIHEHUE aBTO3aMEHbI

. Bcrasbre B Teker (kernp 18):

. 2 moObie rpedeckue OykBol (BcraBka— CrumBoi—CuMBombl, mipu@T OOBIYHBIN
wim Lucida Sans Unicode),

. 2 3HauYKa, KOTOPBIX HET HA KIIABUAType, HapUMep: V4 Lt

o 3HaK aBTOPCKOTO npaBa © u 3HaK naparpada

(Bcmasxka— Cumeon—Cneyuanvuvie cumeonvt). OOpaTUTe BHMMaHUE Ha IIEpPEUCHb
CIIENUATFHBIX CHUMBOJIOB W COOTBETCTBYIOIIME WM COYETAaHMsI KIaBHIIL. BcTaBbTe 3HAK
aBTOPCKOTO Mpasa ¢ nmomornkio kiaasui [Alt+Ctrl+C] u ¢ momoripto aBro3amensl (Habepute (C),
MIPH JIATUHCKOM PAaCKJIaJie KJIaBHATYPHI).

° JloGaBbTe CBOI AJ€MEHT B CITUCOK aBTO3aMeHbl. Hampumep, HacTpoiTe penakTop
Ha 3aMEeHY MIPH BBOJIE COYETAHUSI OYKB OOK Ha CIIOBO OOKYMEHM.

B menwo Bemaeka— Cumeos HaXMUTE HA KHOTIKY Agmosamena.... B none 3amenums:
BBEJIUTE JIOK, & B II0JIE€ Ha. - CIIOBO JOKYMeHT. Terneps mpu BBOJIE JOCTATOUHO HAOPATh «IOK»
¥ TocJie pobesnia aBTOMaTHYECKUA BCTABUTCS CIIOBO «IOKYMEHT).

JToOaBJieH#e dJIEeMEHTa B CIIUCOK aBTO3aMEHBI BO3MOYKHO U IPYTHMHU CIIOCOOaMH
(Bcmaska—Aemomexcm—Aemomexcm, Bxinanka Aemoszamena nia Cepeuc— Ilapamempot
asmo3amenvl)

C momo1pio aBTO3aMeHBI 04eHb YI00HO BBOJMTH YaCTO BCTpEYaromuecs B GPMPMEHHBIX
JOKYMEHTax ab0peBHaTypHbIe COKpaIleHHsI, Ha3BaHUe (PUPMBI, TOIpa3AeICHUM U T. 1.
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. CxomnupyiiTe 1 BCTaBbTE B KOHEIl TEKCTa MepBhIil ab3ail. Otdopmarupyiite ero ¢
noMmouiblo kHonku CTaHAapTHOW MaHeNnu HHCTPYMEHTOB Popmam no obpaszyy Kak TpeTui
ao3air. CiioBo Word ¢ momoIipio Toi e KHOIIKK OT(OpMAaTUPYITE Kak B YETBEPTOM ab3alle.

J CoxpaHuTe TEKCT.

MS Word. Padora ¢ rpagpuyecKkuMH 00beKTaMu

Word npezcraBisieT IpoCThie, HO BMECTE C TEM MOIIHBIC CPEICTBA BCTABKH U CO3JIAHHUS
PHUCYHKOB.

Co3maBaTh PHCYHKH MOXHO MpPSIMO B JIOKYMEHTE WJM B OTHelbHOM OkHe. MS Word
MMEET BCTPOSHHBIE CPEACTBA AJI CO3/IaHUsl U PEeAaKTUPOBAaHUS PUCYHKOB. Bce oHM coneprkaTcs
B TaHEIH MHCTPYMEHTOB Pucosanue. HazHaueHne OONBIIMHCTBA WHCTPYMEHTOB 3TOH IMaHEIn
WHTYUTUBHO TOHSATHO, WX Ha3BaHUS M HAa3HAUEHUS MOXKHO IPOCMOTPETh C TOMOIIbIO
BCILIBIBAIOILEH ITOACKA3KU.

[Ipu BbIENIEHUM PHCYHKAa Ha JKpaHe MOSIBISIETCS MaHelb MHCTPYMEHTOB Hacmpotika
u306pasicenus, KOTOPYI0 MOXHO HCIOJIB30BATh JJISl PETYIUPOBKH SPKOCTH M KOHTPACTHOCTH,
0o0pe3ku n300pakeHus1, oOABICHHs TPAHMUII, a TaKKe JJI1 UCIOJIB30BaHUSI PUCYHKA B Ka4eCTBE
MIOJITOXKKH.

BcraButh TOTOBBIE PUCYHKHM MOXHO C IOMOILIBI0 MeHIO Bcmaska— Obvexkm wnu
Bcmaeéka— Pucynox. CranpaptHas mnoctaBka Word BiiIodaeT croenuanbHble Gailiibl ¢
kapruakamu (ClipArt).

Co3paHve rpaduyveckux NpPpUMUTUBOB C MNOMOLUBK MNaHenu WHCTPYMEHTOB
PucosaHue

Ilpsimasi JMHMS W JIMHUS CO CTPeJKOM Ha KoHuHe. CreayeT BOCIOJIb30BATHCS
KHONKamu Jlunus u Cmpenka Ha MaHETW UHCTPYMEHTOB Pucosanue. Bua cTpenku BbIICICHHON
JUHUHM MOXHO U3MEHUTH C MOMOIIBI0 KHONIKUA Buo cmpenku.

IIpsimoyroabHuk. Creayer BOCIONb30BaThCS KHONKON [Ipsmoyeonvrux. J1ns pucoBaHus
KBajjpaTa HEOOXOAMMO  yaepXuBaTh Haxkatod kmasumy [Shift]. Jns  pucoBanus
IpPSMOYTOJBHUKOB U3 IICHTPa (a He U3 yIiia) HeoOX0IUMO YAepKHBaTh HaxaTo kiasuiny [Ctrl].

ABTodurypsl. Knonka 4Aémoguaypsi ¥ OTKpHIBAET MEHIO, C TIOMOIIBI0 KOTOPOI'O MOXKHO

BBIOpaTh OJHY M3 ILIECTH Kareropuil ABTOQUIYp, a 3aTeM HapHucoBaTh (DUTYpy BBHIOpaHHOMH
kareropuu. s pucoBaHust GUryp ¢ paBHbIMH CTOPOHAMHM HEOOXOAMMO YJIE€p’KHUBATh Ha)KaToOU
wiasumry [Shift]. Ins pucoBanus Guryp u3 ueHTpOB cieayer aepkarh HaxaToil kiaasuiry [Ctrl].

®urypsl npou3BoabHON ¢opmbl. {18 co3iaHuA NPOU3BOJBHBIX (UTYp cleayeT
BOCIIOJIb30BaThCsl HHCTPYMEHTAMU MANUTPbI Junuu (KHOTIKA Aemogdueyput).

C nomompro KHONKM Kpugas MOXKHO CO3/1aBaTh CIIOXKHBIE JIMHHM W3 OTPE3KOB
CTJIaKEHHBIX KPUBBIX, IPU ATOM B MECTaX Meperuda Ha/lo METKHYTh KJIaBHUILIEH MbIIIH.

Kuonka [loaununus T103BONSET CO3/laBaTh JUHUM M 3aMKHYThle (QUIYyphl U3
IPSMOJIMHEMHBIX Y KPHUBOJMHEWHBIX OTpe3KOB. I CO34aHus MNPAMOJIMHEHHOIO OTpe3Ka
cienyeT IIEIKHYTh B Hadalle M KOHIE OTpEe3Ka, KPUBOJHMHEWHBIE OTPE3KH PHUCYIOTCS IpHU
Ha)kaToM JieBoH KkiaBuie. /1y 3aMbIkaHust QUTYpHI ClIeyeT IENKHYTh Ha Hel MpaBoi KHOMKOM
MBI U B MOSBUBILIEMCSI KOHTEKCTHOM MEHIO BBIOpaTh KOMAHIy 3AMKHYMb KPUBYIO.

Knonka Pucosannas kpueas no3BoJs€T CO34aTh PUCYHOK “OT pyKH™ .

NpeobpasoBaHng rpadmnyecknx 00bHLEKTOB

HN3menenne (popMbl THHUU HIH PUTYPBI

Jlnst u3MeHeHus: (POpMBbI TMHUU WK (GUTYPHI CIIETYeT IEIKHYTh 10 HEH MpaBoil KHOMKOH
MBIIIM U B INOSIBUBIIEMCS KOHTEKCTHOM MEHIO BBIOpaTh KOMaHAy Hauame uszmenenue y37106.
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BynyT BuaHbl mepemeniaeMbie Mapkepbl (y3ibl). JI000H U3 y3710B MOXXKHO MEpeTanuTh, MpU
9TOM M3MEHsIeTCsl pOpMa JIMHUU.

st u3MeHeHust (popMbl BBIIEIEHHOW (UTYPHI CIY)KUT TAaKXKe CHEIHATIbHBIA Mapkep —
POMOMK KEJITOro LBETA.

N3menenne pa3mepoB, BpallleHue, oTpa:keHue puryp

Pasmep ¢urypsl wiM JIMHMM U3MEHSETCS Tak >Ke, KaKk pa3Mep OKHa -  IyTeM
IIepeTacKUBaHMs MapKepoB pasmepa. Mapkep pa3smepa HE MMEET OKPacKH, MapKep BpaLCHUS
OKpallleH B 3€JICHBIN LIBET.

durypsl MOXHO 6pawjamv, ompadxcams, cosucams. Bce 3T BO3MOXHOCTH
IPEJOCTABIIAET KHOIKA Jlelicmaus.

HN3MeHeHMe LBeTA JIMHUI, 32JIMBKA 3AMKHYTBIX (puryp

L{BeT BBIICICHHON JTMHUY MOYXHO U3MEHHUTH C TOMOIIBIO KHOMIKY [[6em uHuil.

Brigenennyr0 3aMKHYTYIO GUTYPY MOXHO 3aIUTh [[BeTOM (KHOMKA [[sem 3anuexu). [1pu
9TOM MOXKHO 33J1aTh U CIOCOO 3aJIMBKH: C Y30pOM, TPAIMEHTHYIO, TEKCTYPHYIO U 3aJIMBKY C
UCTIOJIb30BaHUEM (DOHOBOTO PHCYHKA.

HN3meHeHnne TeHU MM 00beMa QUIYPBI

CymiecTByeT BO3MOXHOCTh J00aBlIE€HHs T€HH WM o0beMa K JroboMmy rpaduueckomy
00bekTy (kHOmKH Tenb m OO0bem). CymiecTBYIOT BapuaHTBl HAalpaBJICHHS pa3Mepa M IIBEeTa
TeHu. Henb3st onHOBpeMeHHO 100aBUTH K (PUIYpe U TeHb, U 00BEM.

IIpucoennnenue Tekcra K Ja1000i aBTodurype

UYroObl MPHUCOCTUHUTH TEKCT K 000 aBTrodurype (Kpome JIHMHHMA M TOJWIMHUH),
IIEJKHUTE Ha (Urype NpaBoOil KHOMKOM MBIIIK, B KOHTEKCTHOM MEHIO BbIOEpHUTE KOMAaHIY
J1o0aBUTH TEKCT U BBEAUTE HYKHBIA TEKCT. TEKCT CTaHOBUTCS YacCThIO aBTO(PUTYpHI.

Buumanue! IIpu BpaiieHuu U oTpaskeHUH (PUTYpbI TEKCT HE MEHSIET CBOETO TMOJI0XKEHUS.

Co3nanne GUIypHOro TeKcTa

Jlia co3nanus (UIypHOro TeKcTa npeaHasHaueHa kHomka Jlo6aButh oObekT WordArt.
CymiecTByeT BO3MOXHOCTb J00aBUTh K TEKCTY TE€Hb, HAKJIOHATh, BpalllaTh U PAaCTATUBATh €ro, a
TaKXKe BIUCATh B OAHY W3 cTaHAapTHBIX ¢opM. llockonbky (UTYpHBII TEKCT sBIsSETCS
rpadu4eckuM OOBEKTOM, Ul €r0 U3MEHEHUS! — HaIllpuMep, 100aBIECHUS 3aJIUBKU PUCYHKOM —
MOYKHO HCIIOJIb30BaTh KHONKHM IIaHENHW DPHUCOBAHWS, HO HEBO3MOXXHO BBIITOJHUTH MPOBEPKY
opdorpaduu GUrypHOro TEKCTA.

HN3menenne nopsinka rpaguyeckux 00beKTOB

B pucoBanHOM M300pakeHUU KaXKIbli OOBEKT pacrionaraercs B OTAeabHOM cioe. [Ipu
TOM COJAEPKMUMOE BEPXHHX CIIOEB 3aciOHsET coaepkumoe HmxkHUX. [Ipu "mortepe" oObekTa
MEXy CIOSMH CIIeIyeT HaXKaTh KiaBuiry [Tab] mist mocaenoBaTeIbHOTO BBIJCICHHS 00HEKTOB
cBepxy BHU3 (unu knaBumm [Shift+Tab] mist mociaenoBaTenbHOTO BbIIETEHUS! 0OBEKTOB CHUBY
BBEPX).

Jlis M3MeHeHUus TMOopsiKa OTAEIbHBIX OOBEKTOB M TPYNH OOBEKTOB MPUMEHSIOTCS
koMmaHael [lopanok meHro [leWCTBHMS WM KOHTEKCTHOTO MEHIO. [l co3maHusi pa3muyHbIX
3¢ (HeKTOB MOKHO UCTIOTB30BaTh MEPEKPHITHE 00bEKTOB. OOBEKT MOXKHO TaK)Ke HAKIIAJAbIBATh HA
TEKCT WM pa3MeniaTh 3a TEKCTOM.

BripaBHUBaHME U pacnpesenenue rpadhuieckiux 00beKTOB

Word mo3BosisieT BBIpaBHUBATH TPYINIY TpapUUYeCKUX OOBEKTOB APYTr OTHOCHUTEIHHO
JIpyra WIA OTHOCUTEIHHO CTPAHUIIBI WU PACIPEICNIUTh TPYNIy OOBEKTOB TaK, YTOOBI MEXIY
HUMH OBLTO OJMHAKOBOE paccTosiHue (KomaHasl BeipoBHSATE/Pacnpenenuts B MeHIO JleficTBus).
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BripaBHUBaHUE TPYIITEI 0OBEKTOB IMO3BOJSET BBICTPOUTH UX B OAHY JIMHUIO. [[71s1 BBIpaBHUBaHUS
U pacrpeieieHns 00beKTOB OTHOCHUTEIBHO CTPAHUIIBI CIEIYET YCTAHOBUTH COOTBETCTBYIOIIUI
¢bnaxok. s BeIpaBHUBAaHUS W paclpeielicHUs OOBEKTOB OTHOCHUTEIBHO IPYr ApPyra 3TOT
(haX0K JTOJKEH ObITh COpOIIICH.

I'pynnupoBka M pa3rpynnupoBKa 00beKTOB

I'pynnupoBka pHCOBAaHHBIX OOBEKTOB TpeBpamiaeT HMX B OXUH OO0BEKT. YUTOOBI
CTPYIIIUPOBaTh OOBEKTHI, CIAEAYET JIMOO BBIICTUTh UX BCE MPH HakaTou kiasuiie [Shift], mudo
OXBaTHTh BCE OOBEKTHI MPSIMOYTOJIBHUKOM C TOMOIIbI0 HHCTpyMeHTa N (BbIOOp 0OBEKTOB).
3arem BBIOpaTh Komanay ['pynnupoBars (B MeHIO JleHCTBUS WJIM B KOHTEKCTHOM MEHIO).
CrpynmnupoBanHble rpaduyeckre 00beKTH MEPEMELIAI0TCs, BPALIAIOTCS, OTPAKAIOTCS, a TaKKe
MPOMOPLUUOHAILHO WM HEMPONOPIHMOHATIBHO W3MEHSIOT CBOM pa3Mephl TOUYHO TaK XKe, Kak
OTJICTbHBINA OOBEKT.

[Ipy HeoOXOIMMOCTH PpPEJAaKTUPOBAHUSA OTIEIBHOTO OOBEKTAa W3 TPYMIbl CIEAyeT
BOCIIOJIB30BaThCsA KOMaH1oM PasrpynnupoBars MeHI0 JIeMCTBUSA NN KOHTEKCTHOI'O MEHIO.

BosmoxHocTs  pasrpynnupoBkd 00bekToB ClipArt MO3BOJSET HM3MEHATh WX WIH
JIOPHCOBBIBATH, TAKXKE CO3/[aBaTh HOBBIE PUCYHKH M3 ()parMEHTOB TOTOBBIX N300PaKEHHH.

OObeKT, CO3JaHHbII B OTACILHOM OKHE, HE TPEOYeT rpyIIUPOBKH.

IIpuBsizka 00BEKTOB K CeTKe

Cerka Mmo3BOJISIET BBIPAaBHMBATh rpaduueckue oObeKThl. JIMHMM CeTKM Ha 3KpaHe He
BuAHBL. [Io yMom4aHuIO pu pucoBaHUM JIt000H 00BEKT MPUBSA3aH K JIMHUAM CETKH (YCTaHOBIIEH
COOTBETCTBYIOLIHMH (hiaskok B MeHIo /[eticmeus, komanna Cemxa). Ilpu nepemeniennn o0beKTa
OH BBIPAaBHUBAETCA 110 OTHOUICHHIO K Omwkaifmemy y3ny cerku. Ilar cetku Moxer ObITh
M3MEHEH.

[IpuBs3Ky K ceTke NpH HEOOXOJUMOCTH MOXKHO BpPEMEHHO OTKJIIOYMTBH, €CIH IMpHU
nepemMelieHn 00beKTa yaepkuBaTh HakaTod kKHomky [Alt]. C momomnipio OKHAa HACTPOWKH
CETKHU €€ MOXHO CAEJIaTh BUIUMOMU.

YCcTaHOBKA MOJI0KEHUS 00HEKTA B TEKCTE

Cy1recTByeT BO3MOXKHOCTH IMEPEMEIECHUST BBIJICJICHHOTO OOBEKTa B TOYHO 3aJaHHYIO
MO3UINIO, a TakXKe "MPUBA3KU" WM MPUKPEIUICHUsT 00beKTa K ad3aily TakuM o0pa3oM, 4TOObI
MIpH TiepeMenieHnn ad3ara o0beKT nepeMeniaincs apromatudecku (@opmam— Aemoghuzypa niu
koMaHaa Popmam Aemogueypsi B KOHTEKCTHOM MEHIO WK KHomka OOmexaHue mexkcmom Ha
na"enu Hacmpoiixa uzobpasicenust).

Memoouka u nopsi0ok evlnoHeHUss pabomol.
3aganue 1. Co3nanue u pegakTUPOBaHUE JINHUM.

. Hapucyiite npsmyro nunuto. [IpeoOpa3syiiTe ee B JBYCTOPOHHIOI CTPENKY C
POMOOBHIHOM CTPEJIKOW B HA4aJle U MIapo0Opa3HOM CTPEIKON B KOHIIE (KHOMKA Bud cmpenxku Ha
nanenu PucoBanue, BeiOepute /[pyeue cmpenxu).

. C nmomorpio UHCTpyMeHTa [lonununus HapuCyHTe 3Ur3arooOpa3Hyl0 JUHUIO, C
MOMOIUIbI0 MHCTpYMeHTa Kpueas HapuCyHTe BOJHOOOpa3HYyIO JIMHUIO. VI3MeHuTe TONMIMHY U
uBeT nuHUi. lloBepHUTE NMHMIO, U3MEHUTE €€ TOPU30HTAIBHBIA M BEPTUKAIbHBINA pa3MEpHl.
W3menute Gpopmy BOJITHOOOpa3HON JTUHUM (B KOHTEKCTHOM MEHIO BbI3OBUTE Hauame uzmenenue
V37106 U IEPETaCKUBATE MapKephl y3JI0B).

. BcraBpre m00yro aBTOQUIypy UM H3MEHHUTE ee (OpMy € IMOMOIIBIO JKEITOro
MapKepa, HalpuMep U3 yiblOaromerocs jiuua cienaiire rpyctHoe. C HOMOIIBIO KHOIKH
/leticmeus BRITIOJIHATE OTPAKCHUE OOBEKTA.

3ananme 2. PabGora co cranaaptabiMu purypamu. Co3iaHue BUSUTHOU KapTOUKH.
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. VYcranosure [Tanens MHCTPYMEHTOB “PucoBanue” (Buo—Ilanenu
UHCIPYMEHMO08)

o BcraBpTe MpsAMOYTOIBHUK, YCTAHOBUTE HEOOXOIMMBIC pa3Mephl, 3aJICUTE 1IBETOM,
3a/1aiiTe THI TPAaHUYHOMN JIMHUU NIPSIMOYTOJIbHUKA 1 V2 myHKTA.
. Jlo6aBbTe HaAMKCH, OJIL3YICh 0ObekTamu WOrdArt, orhopmarupyiite HaIIIUCH,

3aJaB [BET W JIMHUM TEKCTa, HaIpaBJIeHWE TEKCTa, MEKCUMBOJIbHbIN wuHTepBasn (Ilanens
uncrpymenToB WordArt nosiBisiercst nipu BbiiesieHnn Haanucu). Homep tenedona cosnaiite ¢
noMouIbo o0beKTa Haonuce.

o BcerabTe pucynok u3 pacmupenus Clip Gallery (Becmasxka— Pucynok). YtoObl
BCE OOBEKTHI OBUIM BUJHBI, 33JaliTe MOPANOK WX MPEJCTABICHUS: IS PaMKU — 3a meKkcmom
(KonTexctHoe mento, Ilopsinok), ais pucyHka u Haanuce — I[leped mexcmom. Jjis puCyHKa
3anaiite oorekanne Ckgosnoe Wi Bokpye (BeigenuTe 0OBEKT, BBI3OBUTE KOHTEKCTHOE MEHIO,
Dopmam asmogpueypol, Obmexanue).

. Crpynnupyiite Bce 00bEKTbI AJIs OJYyYEHHUS OJJHOTO [IEPEMELIAEMOr0 00bEKTA.

J YcranoBute o0TeKaHue NOTyIHuBIIerocs 00bekTa Ceepxy u cCHU3Y.

¥ Bac nomyuurcs BU3UTHAs KapTO4Ka, HAIPUMED TaKas:

9T0
MOSI
BU3HUTHAs
KapTOYKa

T

Aa Basinosa

Cryneumxa PTYWTN
X0006w: aHTOMOnOMS %

TiwrepatypHble npeanoyTeHks: Mx. lappen
MysbikanbHele MPSANOYTSHMS: Mikas-cool

ﬂ ~ Ten. 324-789

. Teneps monpoOyiite ¢ momomnrpio manean WOoOrdArt wusmenuts Gopmy oObekTa
wa Basurio
wordArt; P Sa

o VYo6epure paMky y HoMmepa TesedoHa (B KOHTEKCTHOM MEHIO BbI30BUTE Popmam
Haonucu, Ha BKJIajake [[gema u 1unuy B TIOJ€ yeem IMHUU BbIOEpUTE "HET JTMHUINA".

. Haxwmure kHONKy Asmogueypsi B aHETN UHCTPYMEHTOB Pucosanue, BCTaBbTE
T100yI0 BRIHOCKY M HaOepuTe B Hell MOSCHAIOMUN TeKcT. BriGepruTe BIHOCKY, KENThIH POMOUK,
KOTOpBIM 3aKaHYMBAETCS yKa3aTellb BBIHOCKHM, YCTAHOBHTE Ha HyXHoe Mecto. Cepynnupyiime
6ce 00vbeKmvl 8 00UH PUCYHOK.

3aganmne 3

o Coznaiite mpocToil TOueuHBIN (pacmposwiii) pUCyHOK, (Bcmasxka— Qovexm,
Toueunwvtit pucynok). Meno rpaduueckoro pemakropa Paint, xoropeim Ber  Oynere
MOJIb30BAThCSl IS PHUCOBaHWs, He TpeOyeT o0coObIX mosicHeHWi. CoOXpaHHWTE PHUCYHOK B
oTIIebHOM (haiine.

. Cozpmaiite 6exkmopHbulli PUCYHOK B OTIENbHOM OKHE (Bcmaska— Oo6vexm,
Pucynox Microsoft Word). Hanipumep, BOT Takoii.

i IIpu co3mnanum 3TOro pUCYHKA UCTIOIb30BAJICS HHCTPYMEHT
Pucosannas kpusas. J1ns 3anUBKY 3aMKHYTBIX JIMHUN PUMEHEHBI
cniocoOsl 3anuBkY “T'paguentHas” u “Y3op”.
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JloGaBbTe prucyHky TeHb. C momoripio nanenu Hactpoiika n300paxeHuss U3MEHHUTE
SIPKOCTh ¥ KOHTPACTHOCTh prCyHKa. COXpaHHUTE PUCYHOK B OTACIBHOM (aiiie.

. Pasrpynnupyiite CBOIO BU3UTHYIO KapTOYKYy, yJaJUTe PHUCYHOK, KOTOpPbIA Bbl
sarpy3win u3 Clip Gallery u BcTaBpTe BMecTO Hero cBoii coOCTBeHHbIH pucyHOK. [liisi oTuera
BbIOEpUTE HanboIee NOHPaBUBIIHNIiCS Bam BapuaHT BUSUTHOM KapTOUKH.

3aganue 4

Hcnonb3ys BO3MOKHOCTH nanenu Pucosanue (aBTouUrypsl, 00beM, TEHb U JIp.),
BBITIOJTHUTE 110 CBOEMY BBIOOPY OJHO U3 3aJJaHUi:

. MO3/paBUTEIbHASL OTKPBITKA,

. CTPYKTypHasi CXeMa MePCOHATBHOTO KOMIIBIOTEPA,
. CTpaHHUIIa PEKJIaMbI TOBapa,

. CTpaHHUIIA IPE3CHTAUN QUPMBI,

° 00BsABICHHE.

MS Word. Pa6ora ¢ Tadimuamm.

Bosmoxnocti padotel ¢ Tabmuuamu B Word copepkarcs B MYHKT€ OCHOBHOTO MEHIO
Tabnuya.

Tabnuua coctouT u3 croaduoB U cTpoK. OCHOBHON CTPYKTYPHBIM 3J€MEHT TaOIULbl —
A4eiika, CTosIIas Ha MepeceYeHny CTPOKU U cTosiona. B sueilky MOKHO BBOAMUTH TEKCT, YMCIIa,
puCyHKH win ¢opmynbl. Eciiu B sueliKy BBOJUTCS TEKCT, TO NP JOCTHKEHUM T'PaHMILbI TEKCTA
OH aBTOMAaTMYECKHU IEPEHOCUTCS Ha HOBYIO CTPOKy. IIpy HM3MeHEHHMM IIMPUHBI SYEUKH WU
cTonlla M3MEHseTCsl U IIUpUHA TeKcTa B sdeilike. Tekcr B sueiike MOXXHO (opmaTHpoBaTh B
COOTBETCTBUH C OOLIMMH MpaBuiaMu padoTel ¢ TekcTtoM B Word.

Co3spgaHuve Tabnuupbl

Tabnuiry MoKHO co3/1aTh TpeMsl criocobamu:

1. [Ipu mnomomu komauawsl /Jo6asume mabauyy. ITy KOMaHAY YI0OHO
UCIOJIb30BaTh, YTOOBI OMPEETUTh IIUPUHY CTOJIOIOB U MPUMEHUTH K TaOJIHIE OJMH U3 TOTOBBIX
MakeToB odopmiieHust (Aémogopmam) B MOMEHT co3fgaHusi Tabnuubl. Heobxomumoe uumcio
CTOJIOIIOB U CTPOK BBOJSTCS B COOTBETCTBYIOLIHUE MOJIS.

2. [Ipu mnomomu kHOTIKH Jlob6asumv mabauyy Ha [laHenmn WHCTPYMEHTOB
Cmanoapmmnas. Ilpu 3ToM crioco0e mupHHA CTOJ0IOB YCTaHABIMBAaeTCs aBToMaruyecku. [locie
Ha)XaTUsl KHOTIKH TOSIBUTCS MakeT TaONMUIbI (CeTKa CTOJOIOB U CTPOK). YAEp)KUBAsi HAXKATOM
KHOIKY MBIIIM, MOXHO BBIJICIUTH TAaOJIHUIy HYXHOTro pa3dmepa. Ilpu caBure Mully 3a mpaByro
WJIM HUKHIOIO TPaHUILy, MOKHO PaCHIMPUTh MaKeT.

3. [Tpu nomomu kHonku Hapucosams mabauyy Ha aHETH UHCTPYMEHTOB Tabauybvl
u epanuysl. JIJis pUCOBaHMS BHEIIHEN I'paHUIBI TaOJUIIbI, HE OTIYCKAas JIEBYIO KHOIKY MBIIIH,
CO3/aI0T MPSAMOYIOJbHUK B HAIIPABJICHUH OT JIEBOI'O BEPXHETO YIJIa K IPAaBOMY HMKHEMY. 3aTeM
KapaH/JallloM PUCYIOT BHYTPEHHHUE pa3ieIUuTeNbHbIe TUHUH.

ITocne co3manus TaGIUIBI KYpCOp BBOJA OKA3bIBAETCS B MIEPBOM sSTUEHKe.

Mapxkep sueiiku (HeoToOpa>kaeMblii CHMBOJT) TOKa3bIBa€T KOHEL COJEPKUMOTO SIUCHKHU:

Mapkep suelixu Mapkep KOHLIa CTDOKH
o] o} o] 0] 0]
@] @] o] @] @]

Jlnist mepeMeIieHus B CIeAyIOIy0 SYeHKy TaOIHIIbl MOYKHO BOCIOJIB30BATHCS KIIaBUILICH
[Tab], ms mepemenicHus B IPEABIAYINYIO sTueiiKy - KomOuHanuei kiasum [Shift+Tab].
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Brigenenue ssueex

Sdeiika BBIIENSETCS MICTYKOM TOJIOCHI BBIIENCHUS SYEHKU (pacrlojiokeHa IO JIEBOMY
Kpaio BHyTpH siueiiku). [lonagas Ha 3Ty moisocy, yka3aTelb NpuoOpeTaeT BUJ KUPHOUM YEpHOI
CTpPEJIKH, HAPaBJICHHON BIIPABO BBEPX.

CTpoka BblIeIsIeTCS MISTYKOM MOJIOCHI BBIIEICHUS CTPOKU (pacrojio’keHa IO JIeBOM
TpaHUIle TAOIHIIBI) WIH ABOWHBIM INEITYKOM IOJIOCHI BBIIEICHHS TI000H staeliku. [lomanas Ha
3Ty MOJIOCY, YKa3aTellb MPHOOpeTaeT BU CTPEIKU, HAIPaBJIEHHOW BIIPaBO BBEPX.

Crogi0en; BBIIEISICTCS MICTYKOM IOJIOCHI BBIICICHHS CTONONA (pacIloyioKeHa BIOJb
BepxHel rpaHuipl Tabmuiel). [lomagas Ha 3Ty moisiocy, ykazaTenb NMPUOOpETaeT BUI KUPHOU
YEPHOU CTPEJIKHU, HAIIPABJICHHON BHU3.

Co3aanue 3aroJioBKa Ta0J Ukl

YacTo Tabnuua pa3meniaeTcs Ha HECKOJIBKUX cTpaHuuax. Ilpu 3Tom 3arosoBku cTos010B
JIOJDKHBI  TyOJTMpOBaThCSl Ha Kaxaoi crpanune. YtoObl 3Ty pabory BemomHsui \Word,
HE00XO0/IMMO BBIJICJIUTh MEPBYIO CTPOKY TAONIHUIBI (MM HECKOJIBKO CTPOK IPU HEOOXOJMMOCTH)
¥ BBIOpATh KOMaHAY 3a20106Ku.

JHpyrue npueMsl paboTsl ¢ TabuuuamMu Bbl ocBouTe, BHINONHAS 3aJaHusl 1abOpaTOPHOM
paboThL.

Memoouka u nopsi0ok evlnoHeHuss pabomol.

OTkpoiiTe HOBBIN (haii.

3aroa0BOYHBIM MIPUPTOM HAOEPUTE HOMEP B TEMY TEKYIIEH JTab0paToOpHOi pabOTHI.

3ananue 1

Co3paiiTe pacicaHue 3aHATHI CBOEH IPYIIIBI HA TPH JTHS HEJEU B COOTBETCTBHH C
npeiaraeMbeiM 00pasiom. Haamucu, cooTBeTCTBYIOIIHE THSAM HEAECTH U BpEMEHU, MOXKHO
co3natk B Buae 00bekToB WOrdArt.

ITu 800-920 MaremaTnka, IpaKkTHdY.

HNudopmaruka, mab.

035-10°° | Xumus, AeKuus

1110-1230 | ®duskyneTypa

Yka3zaHus K BHINOJHEHUIO 33 IaHUA

. VYcranoBure mnaHenb HHCTpyMeHTOB Tabuuubl U rpanuusbl. (Buo—Ilanenu
UHCMPYMEHM08).
. PaccunTaiite HEoOX0IMMOE KOJIMYECTBO CTOJOLIOB M CTPOK JJS TaOJHUIBI C

Y4eTOM pa3HHIIbl B pacnucaHuu i 1-il u 2-i Hexenu (B mpumepe 6 CTPOK M TpU CTOJIOLA).
Coznaiite Tabnuny (Tabauya—/Jooasums maonuyy).

o 3amaiite pa3Mepsl TaOIHIIBI, BBIACIUB TPeOyeMyIO JIMHUIO U MEPEABHHYB €€ 0
HY>KHOTO TTOJIOKECHHSI.

o Brigenute He0OX0AUMOE KOJTMYECTBO SYEEK B MEPBOM CTOJIOLE IS pa3MeIIeHHUS
Ha3BaHM THS Heaeau u oobeaunute ux (Tadoauua— Qoveounums aueiuxu).

o BeimomHuTe 00beTUHEHHE STYSCK JJIs Pa3MEIICHUS BPEMEHH 3aHATHS.

. BceraBpTe Hammucu. Jyis ykazaHuss MHHYT B CTOJIOIE BpeMeHH 3amaite s dexT
Bepxnuii unoexc (@opmam— Illpughm, sxnanxa [llpugpm).

. Jns co3maHus NTBOMHON paMKM BBIOEpUTE COOTBETCTBYIOWMN Tun auHuu Ha

na"enu 7abauysl u epanuysl, BBIOEpUTE KHONIKY Hapucosams mabauyy.
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. Brinenure nBETOM SYEHMKH, COOTBETCTBYIOLLME PACIHUCAHUIO BTOPOM HENEIH
(Dopmam—Ipanuyst u 3a1ueKku).

3ananue 2

J CxonupyiTe TabIUILy C paCUCaHUEM U BCTABbTE €€ KOIHIO HIKE UCXOIHOM.

J Pacnonokure Ha3BaHue AHei Hexenu no BepTukanu (Hanpaenenue mexcma B
KOHTEKCTHOM MEHIO).

J JloGaBbTe B TaONMIly BEpXHIOK 3aroJIOBOYHYIO CTpoKy ( Beimenurte mnepByro
cTpoky, Tabnuya—/lo6aéums cmpoku) u cTONOEL cHpaBa JUisl YyKa3aHUs ayIuTOpUU
(BoienuTe HECYIIECTBYIOIINI cTOIOEI cripaBa oT Tabuuisl, Tadauya—/Jooasums cmonoyst).

J Otdopmarupyiite MONy4eHHYIO TaOIUIly, HCHOJb3ysd aBTO(OpPMATHPOBAHUE
(Tabauua—Aemoghopmam). Ipumep opopmiieHust TadauIbl cTuieM CospemenHblil:

Bpems JAucuunimHa Ayaurto
pust

800920 MaremaTtuka, mpaKkTHY.
WNudopmaruka, 1ab.
9%.10% XuMus, JTeKIHs

E 1110-12%°  duskynsTypa

3ananue 3
PaspaboraiiTe 1 co3aiiTe 1o 3aJaHUIO MPEIOIABATENs OJHY U3 TaOJIUIL:

KaJeHIaphb Ha 3 MecsIa TeKyIIero roja,
Ta0JINIIa IPOBEICHHS MIAXMATHOTO TYPHHPA,
[ITaMI YepTexa ¢ COOTI0IEHHEM HEOOXOMMBIX Pa3MEpOB,
dbparMeHT TaOIuIBI dIeMeHTOB MeH eneeBa,
HaKJIEHKY JUIsl BUJIEOKACCEThI (C COOII0IEHMEM HEOOXOAUMBIX pa3MepOB),
pacnrcanue ABMKEHUSI MaCCAXUPCKOTO TPAHCIIOPTa.

3agaHue 1J151 CAMOCTOATEIbHON PadoThI

CamocTrosiTeTbHO OCBOWTE pabOTy MO BBIMONHEHUIO B Tabiumax Word mpocTenmmx
BbIuKciIeHuid. BetaBpTe Tabmuiy pasmepom 5 Ha 5. [lepBbie 4eThipe CTPOKU U YETHIpE CTONIONA
3aIOJTHATE TPOU3BOJIBHBIMU YHCIaMH. BBOJS B CBOOOJHBIC SYCHKH TSATOTO CTOJOIMA W TSATON
ctpoku ¢dopmynsl (Tabnuya - @opmyna), BHIUUCIUTE CYyMMY 3JIEMEHTOB BTOPOTO CTOJOIIA,
CpeaHee 3HaYeHUE [T YHCeN TPETheH CTPOKH, MaKCHMATbHOE 3HAYCHHE JIJISl BCeH TaOJIHIIBL.

Jns nonmydeHus WHQOPMAIMH O BBINOTHEHUH DJTOTO 3aJaHUS BBI3OBUTE CIIPABKY
Microsoft Word, BBeanTe CITIOBO «BBIYHCIIEHHEY U BBI30OBUTE pa3/eil «BhIMOTHEHNE BEIYMCIICHUI
B TAOIHUIIE.

Bonpocuwi:
Kakue Bujibl paboT MO3BOJISIET BHIMIOJIHUTH TEKCTOBBIH penakTop Word?
B xakux enmHHIaX npeacTasieH pazmep mpudTa B Word?
YTo Takoe KOJIOHTHUTYJ, CHOCKA, puMedanue?
Yro npexncrasnsoT coboit [lanenu nHCTpyMEHTOB?
Kax Boiienuts Gpparment texcta B Word?
Kaxk BBIAETHTE CTPOKY M HECKOJIBKO cTpok B \Word?
Kak cnenyer Habupatp ab3ar?
[Tepeuncnnure OCHOBHBIE TapaMETPhl CUMBOJIA.
[lepeuncnure OCHOBHBIE TapaMeTphl ab3ana.
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10. IlepeuncnuTe OCHOBHBIE MapaMETPhI CTPAHUIIBI.

11. Kak BeIienst0TCS Ipu HAO0OpE 3HAKH MPETTUHAHUS?

12. Kak HacCTpOWTHh aBTOMATHYECKYIO PACCTAHOBKY IIEPEHOCOB?

13. Kakoe pacmupenne uMeroT (aiiisl JOKyMEHTOB, IOArOTOBIEHHBIX ¢ moMomso Word?
14. Kak BBOASTCS B TEKCT 3HAKU, OTCYTCTBYIOIINE HA KJIaBUaType?

15. B kakux ciy4asx yaoOHO IOJIb30BaThCSl aBTO3aMEHOM?

16. Kak nactpouts Word Ha BBIIIOJTHEHHUE aBTO3aMEHBI?

17. Tlepeuncnaute BUIBI padbOT IO CO3JaHUIO U (DOPMATUPOBAHUIO TEKCTA.

18. Kakwue cpencrsa umetorcs B WOrd [uist co3ianus 1 pelak THPOBAHMSI H300paskeHUS?
19. Kak co3mare 0OBEKT B OTHAEILHOM OKHE?

20. Yo Takoe cnoii n300pakeHus?

21. Kakwue crangaptabie GUTypsl JOCTYIHBI HOJb30BaTemo B \WWord?

22. Kak npuBsi3aTh 0OBEKT K TEKCTY?

23. Yto Takoe rpagueHTHAs 3aJIMBKa?

24. Kak BBLICTHTH HECKOJIBKO HE CTPYIIUPOBAHHBIX 0OBEKTOB?

25. Uem pa3znu4aroTCcsi BEKTOPHBINA U PACTPOBBII PUCYHKU?

26. Tlepeuncnute BUABI paOdOT MO CO3JaHMIO M (POPMATHPOBAHHIO TPAPUICCKUX OOBEKTOB.

IIpakTnyeckas padora Ne 9
Tema: [Iporpammuoe odecnevenne IIK. Tabauunbiii mpoueccop.

Tabdauunsblii npoueccop MS Excel. Co3nanue ¢popmy.r.
Beeoenue
TaOmu4HBIN MpoIeccop - KOMITBIOTEpHAS MPOTpamMma, MO3BOJISIONIAsT TPOBOJAUTH BEIYHUCIICHHS C
JAHHBIMH, TPEJICTABICHHBIMH B BHUJC JBYMEPHBIX MAaCCHBOB, HUMHUTHPYIOUIMX OyMa)KHbIC
Ta0ymiel. HeKoTophie MporpaMMbl OPTaHU3YIOT JaHHBIC B «IUCTBI», MPEJIaras, TaKHM 00pazoMm,
TpPEeThe U3MEpPEHHE.

Teopemuueckas yacmo

BBox hopmyiiet

®opmynbl B EXCel BRIMOMHSIFOTCST aBTOMAaTHYECKH Cpa3y JKe MOCIe X BBOJIA.

[Ipu nabope Qopmyn ciemxyeT MOMHHUTH, 4yTO (opmysa HaYMHAETCS CO 3HAKa =, B
(bopmyIie He ToMyCcKaeTcs UCIOIb30BaHUE MTPOOEIOB.

®dopmysa COCTOMT U3 KOHCTAHT, 3HAKOB omnepauuid (+, -, * (yMHOXHTb), " (BO3BECTH B
CTeNeHb), / (pa3fenuTh)), CChUIOK (aJPECOB MM UMEH S4eeK), 3HAKOB OTHOLICHHH (<, >, =, <>,
<=, <=), QyHKIUH U KPYTJIBIX CKOOOK.

Ccplnky Ha A4YeMKH, MOXKHO HaOWpaTh Ha KJIaBUAType WM BbIOMpPAs MBIIIBIO TpeOyeMble
saueiiku. [Ipu 3TOM sYeiKku MOTYT HaxOJUThCS Kak Ha paboueM, Tak U Ha JIIOOOM IpYroM JIMCTE
KHUTH.

Bcerpoennrle b yHKIINN

C momorplo (yHKIUH MOXHO OBICTPO BHIONHSATH CIIOXKHBIE BbuucieHus. B Excel
umeetcst 6osnee 300 BCTpoeHHBIX (YHKIUH, CTPYNIUPOBAHHBIX MO CIEAYIOUIMM KaTE€ropHsM:
®dunancossle, Jlata u Bpemsi, Marematnueckue, Cratuctuueckue, CchblIkd M MaccuBbl, PaboTta ¢
6a3oii nanHbIX, TekcTtoBele, Jlornueckue, [IpoBepka cBOMCTB 1 3HAYEHUI.

@OyHKIUS COCTOMT W3 UMEHM (YHKIMM W OJHOIO HJIM HECKOJBKHX apryMEHTOB,
3aKJIFOUCHHBIX B Kpyriible CKOOKW. MMeHa ¢yHkiuii B pycuduimpoBanHbix Bepcusix Excel
NPEICTaBISIOT CcO00M PYCCKOA3BIYHOE COKpAICHWE ONMCAHUS BBIOJIHIEMON Omepauu
(MCKJIIOUEHUE COCTABIISIIOT JIATUHCKUE Ha3BaHHUsS MaTeMaTHYeCKUX TPUTOHOMETPHUYECKHX MU
TPAHCUEHJEHTHBIX (DYHKIMI). ApryMeHTHl 3a7al0T 3HAUEHHs WM SYEHKH, HCIOJIb3yeMble
GyHKIHMEH, TpPH TEPEYUCICHUH apryMEHTHl Pa3ACNAIOTCS TOUYKOW ¢ 3amatoi. [Ipumepsr
dynxmuit: CYMM(C1:C5), COS(B7*ITH()), CUETECJIM(C3:C6;">55").
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Jlacxke ecnmu y (QYHKIMH OTCYTCTBYIOT apTyMEHTBI, KPYIJIbleé CKOOKH YKa3bIBAIOTCS
00s13aTeIbHO, HAPUMEDP, U1 BO3BPAIICHHS Yncia T ucroiab3yercs pyukmus [TH().

Jis GyHKIMM CyMMHpOBaHHWS Ha IMAHETW HWHCTPYMEHTOB Cmanoapmuas WNMeEeTCs
creruaibHas KHOIKa AJis e€ BBoJia X.

BBoxa dyaKIMit

BceraButh (yHKIMIO MOXXHO, HAOpaB €€ BPYUHYIO, HIJIM C IMOMOILIBIO KHONKH Bcmaska
@yukyuu fx B manenu uHcTpymMeHTOB Ochosnas. Ilpu HaxaTuu Ha 3Ty KHOINKY BBI3bIBACTCS
Mactep pynkmuii. [Ipu pabote ¢ Macrepom pyHKIui BrepBbie ciaeayeT Bbi3BaTh [loMomHuKa,
Ha)KaB Ha KHOIIKY CIIPABKU B HUKHEM JIEBOM YTIIy B OKHE JUajora.

Jlnst moucka HY>KHOM (yHKIMM B OKHE Macmep ¢hynkyuti — wae 1 uz 2 BbIOSpUTE
kareroputo u pynkiuio u Haxxmute OK. Bropoe okHO quanora cCoAep kKUT 1Mo OJHOMY TOJO TS
KaXXI0ro aprymenTa GyHKIUU. APryMeHT MOKHO BBECTH C KJIaBUATYyphl, IPU yKa3aHUU ajpeca
YUK OKHO JIMajora MO>XHO BpPEMEHHO CIBHUHYTh WJIM CBEPHYTh Ha)XaTHEM Ha KHOIIKY,
PacIoIOKEHHYIO CIIpaBa B MOJIe apryMeHTa.

AOCOoIIOTHAS M OTHOCHUTEILHAS ajgpecanusa

[Ipu pabote ¢ dopmyrnamu 3HaUY€HUE BBIPAKEHHS 3aBUCHT OT COACPKUMOTO SUEeK,
CCBUIKHM Ha KOTOPbIE UCIOJIB3YIOTCS B (hopmyiie.

OCHOBHOE CBOWCTBO AJIGKTPOHHOW TaONMUIBI: M3MEHEHHe 4YHCJIOBOr0 3HAYEHHS B
siyelike NMPUBOJAMT K MIHOBEHHOMY mepecueTy (opMyJi, COIepPKAIIMX CCBLIKY Ha 3Ty
AYeiKY.

CchlKu MOTYT OBITh abcontommuvie, OMHOCUMENbHbIE U CMEUAHHbLE.

[To ymonuanuio Juis yKa3aHusl aipecoB SYEEK CO3JAIOTCS OMHOCUMENbHbIE CCBUIKA. JTO
03HauaeT, YTO CChUIKM Ha SUYEHKU M3MEHSIOTCS MpH MepeMelieHnn (popMyibl Ha HOBOE MECTO.
OTtHocuTeIbHAS CChUIKA YKa3bIBaeT HA SA4YEKy, OCHOBBIBASCH HA €€ IMOJIO)KEHUH OTHOCUTEIIBHO
A4eku, B KOTOpoil Haxomutcs ¢opmyna. Ilocie konupoBaHus (HOpMYJIbl OTHOCHUTENIbHBIE
CCBUIKM OYIyT yKa3bIBaTh Ha JPYrue sUeWKH TaK, YTOObl COXPAHUTh NMPEKHHE OTHOILEHUS B
COOTBETCTBUHM C HOBBIM MecTomnosoxkeHueM. Hampumep dopmyna =A3+B3, xpansmascs B
aueiike C3, npu nepemernienuu B sueiiky C4 npumer sua: =A4+B4.

B Tex ciyuasix, Korja CChbUIKM HE JIOJDKHBI M3MEHSTHCS NMPH KOMUPOBAHUM (HOPMYIIHI,
CIIeIyeT HCIIOJIb30BaTh aOConOmHble CCHUIKU. AOCONIOTHBIE CCBUIKM 0003HAYAIOTCS 3HAKOM
nomnapa, Hanpumep $A$4. Ilpu BBoJEe aOCOMIOTHBIX CCBUIOK YIOOHO HMCHOJB30BaTh KIIABUIILY
[F4] mociie BBOa CCHUIKH.

Ccepuiku Buna $A4 v A$4 HaseiBaroTcs cmewanuvimu.

HasnaueHnve uMmeH suekam

JIro00i1 sAuelike MoOKeT OBITh NPUCBOCHO UMS. HMmsa AYelKu UCNOAb3YemCcs Kak
abconomuas ccelika Ha 3Ty sguyedky. MMs JOMKHO HauMHaThesd C OYyKBBI, HE COJEpPKaTh
po0esoB, HE COBMAATh C MHJCKCAIUEH sSUeeK.

[IpucBoeHne wuMeHM BbIIEIEHHON sA4elike: Bcecmaeka— Hma—Ilpuceoums wnm
IIEJKHYTH 110 TOJI0 UMEHH (JIEBOE T0JIe B CTPOKE (HOopMy).

BceraBka nmenu B GpopMysly MpOU3BOIUTHCS MPU BHIOOPE UMEHOBAHHOW SUEHKU WM 110
Komanzae Bemaska— Hma— Bcecmasume.

Pabora ¢ tucramu

KoHTekcTHOE MEHI0, CBA3aHHOE C SIPIIBIYKOM JIFOOOT0 JINCTA, TO3BOJISET:

° JI00ABUTH HOBBIM JIUCT WM YIATUTH UMEIOIUNCS,

° MePEUMEHOBATH JIUCT (MOXKHO TAKXKe IMETKHYTh ABAXIbI HA SPIIBIUKE),
° MEPEMECTUTD WA CKOMUPOBATH JIUCT B UCXOJIHYIO WIIH APYTYIO KHUTY,
° VU3MEHUTH LBET SIPJIBIYKA.

Memoouxa u nopsadox evlnoaHenuss pabomol
3aganne 1 Co3nanne TaOIUIIBI
Crenys ykazaHHsIM, CO3/1aiiTe TaOIHUILy, OTPAXKAIOIIYIO YUET TOBAPOB Ha CKJIaJaxX (PUPMBI:
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A B [¢ D E F
1

MonuTtopsl. Yyer
2 Monutopbl MoHuTOopsl \MOHHUTOPBI

Samsung |ViewSonic LG Hroro,
T

3 Cxmagl |22 15 8 45
4 Cxman2 |10 9 9 28
5 (Cxkman3 |17 14 6 37
6 |Cxmag4 |8 11 4 23
7 |Cxmag5 |13 10 7 30
8 |Uroro, |70 59 34 163

T

) HabGepute B siueiike Al Texet Monumopsl. Yuem. Breinenure auanazon Al:F1,

00BeIMHUTE SYCHKU M PACHOJIOKUTE TEKCT B IIeHTpe (KHomKa O0beduHums u nomecmums 6
YeHmpe Ha IAHEIU UHCTPYMEHTOB Dopmamuposanue).

° B sueiiku A3:A7 BBeaUTE HOMEpPA CKJIAJ0B METOJIOM aBTo3amnojHeHus. O0paTure
BHUMaHHUE Ha TO, YTO TEKCT BCEr/la MPUKUMAETCS K JICBOMY Kparo SYEHKU.
° BBenure Texct B sueiiku B2:E2. JIBoWHOW MIETYOK MBINM Ha JIMHHH,

pazzensitolied cTosOlbl B CTPOKE 3arojioBKa, aBTOMAaTHYECKH YCTAHOBUT HYXHYIO IIMPUHY
Aueiiku. i co3anus B s;lYeHKe TEKCTa, COCTOAILETO U3 HECKOJIBKHUX CTPOK, CIEAYET IIPU BBOJE
Haxatb [Alt+Enter].

o Beeaure uucna B auanazon B3:D7. Uucna npu BBOAE Bceraa NPUKHMAIOTCS K
IIPABOMY KpaIO SUEHKH.

. Benute GopMyIbl A1 HTOTOBBIX pacueToB: B siueiiky E3 BBenute =B3+(C3+D3
wim =CYMM(C3:E3). Jlns yka3anus aapeca sSUeHKH MICIKHUTE | pa3 B HYXHOH sUeiike.
Dopmynvl 6cez0a Hauunaromcsa co 3Haka =. Bpinenurte sueiiky E3, moaseaurte Kypcop K
MapKepy 3amojiHeHUsl (YepHbId KBaJpaT B MPAaBOM HIKHEM YIJIy BBIJEICHHON SYEWKH), He
OTIIyCKass KHONKY MBI, OpoTammre Kypcop BHM3 1o E7. Sueliku E3:E7 3amomustcs
BbIUMCICHHBIMU  3HaueHUsMU. [lpu  aBro3amosHeHMM B (GOpMylly  aBTOMAaTHYECKHU
MOJICTABIISIIOTCSL OTHOCUTENIbHBIE afipeca sueeKk. Aodpeca syeek 6 popmynax onpedenensi
OMHOCUMENbHO MECMA PACHONIONCEHUS POPMYIIbL.

o B saueiiky B8 BHecute ¢opmyny pacdera oOlIero KoJMuYecTBa, yKa3zaB ajpeca
sg4yeek, MO0 C TMOMOIIbI0 ABTOCYMMBI (KHONKA ), TMPU 3TOM BBIJCJIUTCS aBTOMATUYECKU
HYXHBIH cronoen). Mcnonp3ys aBro3amnonnenue, 3anonaure ssueliku C8 n ES.

3aganme 2. [loctpoeHue nuarpaMmel

Crnenyst ykazaHUSIM, IIOCTPOUTE MO MTOJTYYCHHOM TaOIUIE AHArpaMMY:

MoHuTOpbI

25
20 +{]

15 1 ] OMoHuTopbl Samsung

@ MoHuTtopsbl ViewSonic

10 1 OMonuTtopbl LG

5 4

0

Cknag1 Cknag2 Cknag3 Cknagp4 Cknag5s
. Breinenure nuamnazon A2:D7. Haxmute kHOTIKY Macmep ouazpamm.
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. ITocnenoBarenbHO BBINNOJHSSA NOpeayiaraeMble  MacTtepoMm auarpaMmm  IIarw,
noctpoiite auarpammy tuna Cmawoapmuas eucmozpamma W TOMECTHTe e€ Ha HMMEIoIeMcs
JIUCTE.

['oToBYyIO MMarpaMMmy MOXHO U3MEHHUTh WU OTPEAAKTUPOBATH C IOMOLIBIO
KOHTEKCTHOT'O MEHIO IPH €€ BBIJICJICHUH (MOKHO ABAX/IbI IICJIKHYTh HA IUarpaMMe).

[Tepeumenyiite Jluct 1, 1aB emy Ha3Banue “Tadmmia 17.

3apanmue 3. [Ipumenenne abCcoMOTHBIX cCbUTOK. [locTpoeHre KpyroBoii 1uarpaMMel
CkomnupyiiTe co31aHHYIO TaOJIUILy HA HOBBII JIMCT U U3MEHUTE €€ TaK, YTOOBI OHA
OTpa’kajla CTOMMOCTh XPaHUMBIX Ha CKJIaZlax TOBAPOB:

A B [ D E F GH | b
1 [Monurtopsl. Yuer
2 Monutop Mouutop [MonurtopHroro, |Utoro,
bl bl bl LG 114} y.e
Samsung [ViewSonic
3 (Cxman 122 15 8 45 CToumocTh
9770 MOHHMTOPOB B Yy.e.
4 Cxmag 2 (10 9 9 28 Sams [ViewSoni
5945 ung |C LG
o [Cxman 3|17 14 6 37 8020 230 210 195
6 (Crxian4|8 11 4 23 4930
7 (Ckmag 5|13 10 7 30 6455
8 Hroro, 70 59 34 163
gy 35120

[leHbl B yCIIOBHBIX €IMHUIIAX 3aHECUTE B Aueiiku H5:J5.

®opmyna B sueiike F3: =$H$5*B3+$1$5*C3+$I$5*D3. Anpeca sueek co 3HakoM $ He
OyIyT U3MEHATHLCS MPH aBTO3AMOIHEHUH. Takas cChlIKa Ha3bIBaCTCS abcoomuoil, 3Hak $ oymer
BCTaBJICH aBTOMATUYECKH, €CIIU MOCJIe BBOJIA aipeca sTYeHKU HakaTh Kiasuiry [F4].

Jyis moctpoerust quarpammbl Cmoumocns MOHUMOPOE BBIISTUTE TBa HECMEKHBIX
nuamna3oHa (Mpou3BeauTe BbiIeeHue ¢ HaxaToi knaumieit [Ctrl]) A2:A6 u F2:F6 u Bei3oBUTE
Macmepa ouaepamm. Ha mare 1 BeiOepute Tum auarpammel Kpyeosas oo6vémuas. Ha mare 3 Ha
BkIiagke [lonnucu gaHHbIX BeIOepuTe Kamezopus u 0o/iss yCTAaHOBUTE TallOUuKy B Moje Jlunuu
8bIHOCKU, a HA BKJIQJIKE 3ar0JIOBKU OUYUCTUTE TI0JI€ /[06asums neceHoy.

CtoumocTb MOHUTOpPOB

Hasosure HoBEIN auct "Tabmuma 2".

3aganne 4. Pabora co cChUIKAMHU HA CMEXKHBIE JIMCTHI
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Jlyis mocneAHe TabIUIIbl BBEUTE CTOJI0CI] CTOMMOCTH 00opynoBanus B pyossx. Kype
JoJiIapa pa3MecTUTEe Ha HOBOM JiMcTe (HA30BUTE JIUCT, Hanpumep, Kypc ooanapa). Toraa
CCBUIKH Ha KypC J0JuIapa JOKHBI COAEPKATh JONOTHUTEIHHO HOMEP HITH UMS JIUCTA,
HarpuMep, U pa3Mepa Kypca Joiuiapa, 3aaeceHHoro B stueiiky C3 nmcra Kype doanapa, MOXeT
ObITh caenana ceoiika: =F2*Kype ooanapa!$C$3. Ecnu npucBouts stueiike C3 umst, Hanpumep,
Kypc, TO CCBUTKHA Ha HOMEp JIUCTa MOYKHO HE JIeNIaTh, U popmya nmpumMeT Bui: =F2*kypc.

3anaunme 5. JleiicTBus ¢ natamu

[lepeiinuTe HA HOBBIN JUCT (IPU HEOOXOAUMOCTH BCTaBbTE JIMCT) U JAlTe eMy Ha3BaHUE
"Ilata".IToncunTaiiTe KOJIMYECTBO MPOXKHUTHIX Bamu K HaHHOMY MOMEHTY nHel, odopmute
pacdeTsl B BUJIe TaOIUIBI, coaepkamen nary poxaenus ([IP), rexymryro naty (TJ1) u dopmymy,
cootBercTByOIy0 pasnoctu T/l - JIP. K pe3ynaprary mpuMeHHTE YHCIOBOH (hopMmar sueek
O6wuii. Texymyro gaty Excel BcraBut B suciiky npu Bei3zoBe ¢ynkuuu CETOJIHSI().

@OyHkiuy pabOThl ¢ JaTaMH IPEACTAaBICHBI B KaTreropuu Jlama u 6pems BKIAIKU
Mactepa ¢pyHKIUI.

Omnpenenute AeHb HEAETH s II0OOK mamsTHOM Bam natel (Hanpumep, st aast Bamero
poxaenusi), none3ysicek ¢ynkiueit JEHBHEJI(). B kauectBe aprymenta (QyHKUIHUU yKaKHUTe
JaTy, 3aKiar0uuB ee B kaBbluku, Harpumep JEHBHE/I(*12.03.86”) nnu ykaxute aapec sueiku,
coJieprKaliei narty.

[ToacuunTaiiTe KOMTUYECTBO MPOKUTHIX Bamu vacos.

3aganmne 6.

Ha HoBOM n1cTE OCTpO¥TE OJIHY U3 TAONHUIL:

= KaJIeHJAaph Ha TeKYIIHi IO/,

. Ta0NMIly TOJIOBOTO J0XOJa COTpPyAHHMKAa (UPMBI C YKa3aHHEM IMPOIICHTA
€XKEeMEeCSIYHOTr0 JI0X0/a OT 001Iel CyMMBI,

. Ta0IMILy B COOTBETCTBUHU C 3aJIaHUEM TPETogaBaTesl.

3agaHue 1J151 CAMOCTOAATEIbHON PadoThI
C nomoripto HacTpoiiku napametTpoB (Cepeuc— Ilapamempot) BHIIOTHUTE CIETYIOITHE
JEUCTBUS:

J N00aBbTE CBOW COOCTBEHHBIN TEKCTOBBIN CIUCOK (BKJIaaka Cnucok),

. nepeiuTe OT MPOCMOTpa 3HAYEHUH (QOpPMYNT K TNPOCMOTPY camux (OpMyI
(Bximagka Buo). "IlposButs"/yOpate Bce (GOpMyNbl Ha JIMCTE MOKHO M COYETAaHHUEM KJIABMII
[CTRL+T.

o BBeaure/ormMenuTe mapoiab Ui OTKpbITHA — Bamero ¢aina  (Bkimaaka
bezonacnocmy). YcTaHOBUB 3alUTY (Qaitna, He 3a0yAbTe Mapos!

[lepenmenyiiTe MOTyYHBIINECS JTUCTHI B COOTBETCTBUU C conepkaHreM. CoxpaHuTe
KHUTY.

MS Excel. Pacyers! ¢ ycnoBusimu. Padora co cnuckamu.

PacueTsl ¢ yCIoBHsIMU

JIns BBINONHEHUS pacdyeToB, TpeOyloImuX MpoBepku ycioBuid, B EXcel umeercs psn
GyHKIHIA.

®ynknusa ECJIN()

Cunrakcuc: ECJIU(<ycioBue>;<pbipaxeHuel>;<pbipaxeHue2>)

YciaoBue — 5TO JIOTMYeCKOe BbIPA)KEHHE, KOTOPOE MOXET NPUHHMAaTh 3HAYCHUE
NCTUHA wumm JIOXKD.

<Bblpa:keHHel> 1 <BbIpaskeHHe2> MOTyT ObITh YKCIaAMH, POPMYJIaMH WIH TEKCTaMH.
TekcT nomKeH ObITh 3aKII0UYEH B KaBBIYKH.

BrimonHeHue: ecnu ycioBHEe UCTUHHO, 3HAUCHUE STYEHKHU OMpeNeseT <BbIpaxeHuel>,
B IIPOTUBHOM CITy4ae — <BBIPAKEHUE2>.
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Jlornyeckoe BBIpaXKEHHE COCTOMT W3 KOHCTAHT, aJpECOB WM HMEH SYEEK, 3HAKOB
onepayuti omuowerutl (<, >, =, <=, >=<>) u soeuuecxux onepayuui 1, 1JIN, HE.

Jlornueckue onepanuu B Excel ucnonb3yrores kak jgoruueckue QyHKIMH, IPU KX BbI30BE
3aMMCBHIBACTCS 3HAK ONEpAlMH, 3aTeéM B KPYIVIBIX CKOOKax IMEpPEYHCISIIOTCS JIOTHYECKUE
OIlepaH/ibl, pa3eisieMble TOUKOM ¢ 3amsaTol, Hanpumep: UIIN(A4>2;A4<-2).

[Tpumep 3anucu Gopmyi, copepxkaimx yCIOBHYIO (YHKIHIO:

ITycth B Tabnuiie XpaHuTcst H”HGOpMAIHs O 3a4MCICHUU CIyIIATeNIel Ha KypPCHhI:

A = | C I

1 | Cnmcok caymarenei

(017 (0 baniasbl | YueOHoe HNudopmanus
2 3aBeeHHEe | 0 3aYMCJICHUH
3 | Ilerpos H.I 11 jmnen Nel HE 3a4UCIIEH
4 | Anekcees A.JL. 13 mkosa Nel2 | 3a4uciieH
9 | Aunpeesa E.H. 12 auneit Nel | 3auuncnen
6 | Tuxonos K.II. 13 jmnen Nel 3a4KCIIEH
7 | BerpoBa B.B. 12 e Ned 3a4KCIIEH

Torma mpu ycrnoBuM 3aducieHHs] Te€X, KTOo HaOpan He MeHee 12 Gamnos, B sueiiky D3
BBe/IeHa popmya

=ECJI(B3>=12;"3auucnen";"ne 3auncuen"),

a TIpY YCJIOBUM 3a4HMCIICHHS T€X, KTO Habpan He MeHee 12 6aymioB u yuutcs B jmuee Nel,
B siueiiky D3 nomkHa ObITh BBeZeHa hopmyna

=ECJIN((B3>=12;C3="nuueii Nel");"3auncien";"ne 3auncien").

®ynxmun CUETECJIN() 1 CYMMECJIH()

®yuknus CUETECJIN(). HOoACYHTHIBAET KOTHYECTBO AUeeK BHYTPH MHTEPBAIa,
YIIOBJIETBOPSIOUINX 3aJaHHOMY KPUTEPHUIO.

Cunrakcuc: CHETECJ/IM(uHTEepBaJ;KpUTEPHii)

Kpwurepnii - kpurepuil B popme uucia, BeIpaXeHHUs WM TEKCTa, KOTOPbI onpeenser,
Kakue STYeiKU HaJlo MOJICYUTHIBATh B 33/1aHHOM UHTepBasie. Hanpumep, Kputepuii MoOKeT ObITh
3amucaH cienyrommM oopazom: 32, "32", ">32" "gOmoku".

IIpumep:

[TycTs umeercs Tabnuila, coaepsxaiias nHGpopMaiuwo o coope GpyKToB:

A B C
1 Coop ppykToB
2 ®amuiama  Buna Bec, kr
3 HBanoB SI0JIOKH 32
4 Kpyrnos aneJbCUHbI S7
5 IloHomapeB mepcHKH 75
6 AuekceeB SI0JIOKH 86

Torna ¢pyaxuus CUETECJIU(A3:C6;"16m0ku") Bo3BpaliaeT 3HaueHue 2 (KOJIMIECTBO
c6opmukoB 16710k), a CHETECJIM(A3:C6;">55") Bo3BpamiaeT 3HaueHue 3 (KOIHMIeCcTBO
cOopuInKoB, codpaBuIMx Oosee 55 Kr ppykToB). TOUHO Takue ke pe3yabTaThl JaxyT GYHKIUN

CUETECJIN(B3:B6;"s610kn") 1 CYETECIIN(C3:C6;">55").
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OOpartuTe BHUMaHUE Ha TO, YTO YClI08Ue, coOepaicaujee 3HAKU Onepayui OmHouleHul,
00IHCHO 3AKNI0UAMBCS 8 KABbIUKUL.

Oyukuust CYMMECJIN() neiictByet ananornddo ¢pyakiuu CUETECIIN(), Ho
BBIUHCIISIET CYMMY COJIEPKUMOTIO SYeeK 3aJaHHOTO JHara3oHa.

Cunrakcuc: CYMMECJIM(uHTepBaJ BbI00pa; KPUTEPHii; HHTEPBAJ
CYyMMHPOBAHHSA).

[Tpu BeIMOIHEHNH 3TON (PYHKIIUM CYMMHUPYIOTCS] 3HAUEHUS TOJIBKO TE€X SYEEK U3
UHTEpBajga CYMMUPOBAHUSA, I KOTOPBIX COOTBETCTBYIOLME 3HAUECHHS B UHTEpBAJIe
BbIOOpA yJIOBJIETBOPSIOT KPUTEPUIO.

Hanpumep, 17151 IprUBeIcHHOM BBIIIE TaOJHUIBI C JAHHBIMHU O cOOpe (PpyKTOB 1O hopmyJie
=CYMMECIJIN(B3:B6;"s16moxu";C3:C6) BeramcIsieTCs BEC BCEX COOPAHHBIX SOJIOK.

Ecnu aprymeHT HHTepBajl CyMMHUPOBAaHUS OIYILIEH, TO CYMMHUPYIOTCSl 3HAaUEHUS
A4YeeK U3 Juarna3oHa nHTepBaJy BbiOopa. Hanpumep, i Toil sxe Tabauipl 3HaYeHHe (PyHKINUN
CYMMECIJIN(C3:C6;">50") paBuo 218.

@OyHKIHA YCTIOBHOTO CyMMHMPOBAHNS VI MACCHBOB
IIpu cozpanum ycinoBuil A BbIOOPA U3 HECKOJIBKUX JTMANIa30HOB Y100HO I0JIB30BaThCS
dopmynamu a1 paboThl C MAaCCUBAMHU.

Maccug — npssMOyTOJIbHBIC TUAa30HbI popMyIT Wi siueek, koropsie Excel
o0OpabaTbIBaeT Kak €AMHYIO TPYIILY.

Hanpuwmep, m1st mojcyera KOJIMYECTBa COOPIIUKOB, COOpaBIINX 070K Oombie S0 KT
MOKHO 3aIucath Gpopmyiy

{=CYMM((B3:B6="s610k1")*(C3:C6>50))}.

@durypHble CKOOKH 3/1€Ch 0003HAa4Yal0T ONEPaltIo C MACCUBAMHU U TOIYYalOTCs, €CIH npu
6600e ghopmynvl Hadxcams He Kiasuuly [Enter], a o0noepemernno mpu Kiasuuiu
[CtrI+Shift+Enter]. B nrannom npumvenennn Gpyrkiuun CYMM 3Hak * COOTBETCTBYET
norudeckoit onepanuu U, a 3nak + - onepanuu MIN. Hanpumep, ans tadbaunst "MOHUTOpEL.
Vuer" (cM. 3aganue 1 npeapayeit 1abopatopHOi paboThI) MPH MOACYETE KOJINYECTBA CKIIAJIOB,
MUMEIOIIMX MOHUTOPOB JFOOOTO BHJIa MEHBIIE 5 MIT, CIIEAYET IPUMEHUTH (popMyITy

{=CYMM((B3:B7<5)+(C3:C7<5)+(D3:D7<5))}.
Pesynbrarom Oynet 3nauenue 1.

Jlna moxcyeta koaudecTBa yuyammxcs auies Nel, Habpasimix He MmeHee 12 6anoB (1o
JTaHHbIM Tabauib! "Coucok ciymaTenei'") MoKHO PUMEHHUTH (PopMyITy

{=CYMM((B3:B7>=12)*(C3:C7="nuueii Nel"))}.
Pesynbrarom Oynet 3HaueHue 2.
PaGora ¢ maccuBoM gomkHa ObITh BhIMoaHeHa u 1uia GyHkuun ECJIV(), koraa B

KauCCTBC YCIOBUA MMPOBEPAIOTCA 3HAYEHUA AUeeK U3 ouUanasoud.

YcaoBHOE d)ODMaTI/IDOBaHI/Ie

B Excel Bo3MOXHO mpuMeHeHHE pa3HBIX (OPMATOB K SYEHKE B 3aBHCUMOCTH OT
XpaHUMBIX B HEH JaHHBIX.

Jns 3amaHusg  ycloBHOTO (opmara HCHOJb3yeTcss KomaHnaa @opmam— Ycnosenoe
dopmamupoeanue. Hanpumep, Ui TOro, 4ToObl SIMEHKH CO CIIOBOM 3ayucieH ObUIA 3aJUTHI
KpacHbIM IIBETOM, CIEAYET BBIACINUTh MCXOAHBIN JUaNa3oH S4YEEK, 3aT€M, BBIIIOJIHAS KOMaHAY
YCIOBHOTO (pOpMaTHpPOBaHUS, B TUAIOTOBOM OKHE Vcnosnoe gpopmamuposanue chopMUpoBaTh
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YCIIOBHE: \3HaquHe\ h)aBHo\ \3armcneH, Haxarb KHONKY @Popmam W Ha BKJIanke Buod 3anatb
COOTBETCTBYIOLLUN [IBET 3aJIMBKHU.

Pa6ota ¢ 0a3zamu JaHHBIX W CTIMCKaMH

Excel mpemocraBisier BO3MOXKHOCTH paboTaTth ¢ 0a3zaMu JaHHBIX, KOTOPBIE 37€Ch
Ha3bpIBalOTCs crnuckamu. Cnucok — Tabnuua, MOCTPOEHHAss MO MPUHIUIY Oa3bl JaHHBIX:
MHOYECTBO OJHOTHITHBIX CTPOK-3anucell, pa3elieHHbIX Ha To/s. OTHA WITH JIBE BEPXHHUX CTPOKH
CIIMCKA JIOJDKHBI COEPKATh 3a201068Kuy CTOJNOLOB (MMeHa mnonei). [IpuBenennas Huxke tabnuiia,
coJiepkaiias TaHHbIE O COTPYIHUKAX, TPEACTABISIET COOOH CITUCOK:

CoTpyaHuKu

dUO Boszpact/loknocTs |CTaxkOkian, pyo
AnexceeB H.I' |22 nporpamMmuct|1 2000
[Iponuna E.E. (35 oyxrantep |15 |1800
Boponun H.IT. {41 ri. Oyxranrep/l9 4500
Anekceea A.I'.[19 1abopaHT 2 1200

Nmena moseit BIZCNICHBI CEPBIM I[BETOM. 3aIMCh XPAHUT JAHHBIE 00 OJHOM COTPYTHUKE.

OcHoBuble (yHKIMU TpU paboTe ¢ 000K 0a30i MaHHBIX — MOMCK MH(OpPMALMU TO
OIPENICIICHHBIM KPUTEPHSIM U COPTUPOBKA JIAHHBIX.

B Excel Bce onepanmu 1o paboTe ¢ JaHHBIMU COJepKaTcsi B MEHIO /JanHble.

BBoa 1aHHBIX B CIHCOK

JInst BBOJla ¥ M3MEHEHHMST OTIEIbHBIX 3amucedl crnmcka EXcel mpemocraBiser B moMOIIb
noJib3oBarenio GopMy naHHbIX. st paboTel ¢ Gopmoit cnykuT komanna /lannsie— Popma,
KYpPCOp npu 6v1308€ hopmbl Q0NNCEH HAXOOUMBCS 8 NH000U AueliKe CNUCKA.

CopTupoBKa JaHHBIX

Komanna /lannvie— Copmupoeka no3BOJISET yIIOPSI0UUBATh JaHHBIE B criicke. Kypcop
JOJKEH HaxOIUThCS B oOnactu crnucka. B nuanoroBom okHe Copmuposka cienyeT BBIOpaThb
NocCJe0BaTeNbHOCTh ToJei coptupoBku. Hampumep, npu BeiOope B mone Copmuposams no:
BO3pacT, a B nojue 3amem no: N0 nns npuBeIEHHOTO BBIIIE CIIUCKA MOJIYIHM:

CoTpyaHuku

PUO Bospactloszknocts |Crax|Okaan, pyo
AnekceeBa A.I'.[19 mabopaHT 2 1200
AnekceeB H.I' |22 nporpamMmuct|l 2000
[Tponuna E.E. |35 oyxranrep |15 (1800
Boponun H.IT. |41 1. Oyxranrep(19 4500

DunpTpalivsg JaHHBIX

Komanna /lannvie— @unpmp TO3BONSET BBIACHATH HY)XHbIE 3anmucu. DuiubTpanus
BO3MOJKHA 4Yepe3 aBTOMaTWyecKuit GpuiabTp Aémoghunemp (sl MPOCTHIX YCIOBHH OTOOpa) U
yepez Pacwupennviti — pyuHoit (ans Oonee CIOXKHBIX yclnoBuil otdopa). Kypcop momken
HAXOJUTCS B 00JIACTH CIIHCKA.

B oTdumibTpoBaHHOM cHHCKE OTOOpa)KarOTCsl TOJNBKO CTPOKH, OTBEYAIOIIUE YCIOBUSAM
oTOOpa, 33JaHHbIM JJIs1 CTOJIO1A.

ITpu ucnonws3zoBaHuu Asmogurbmpa Ha UMEHaX IMOJIeH MOABATCS KHOINKH, HAXXUMas Ha
KOTOpBIE MOXKHO 3aJ1aBaTh KpuTepuu ¢puibTpanuu. B noseusmemMcs noaMeHto nyHKT //epgvie 10
ocranisgeT 10 HanOONBIIMX WJIM HAaUMEHBIIMX AJIEMEHTOB B CIHCKe, MyHKT Bce OCTaBIseT Bce
9JIEeMEHTHl CIIUMCKA, a MYHKT Ycinosue... BBI3BIBAET AMAJIOTOBOE OKHO, B KOTOPOM MOXHO
YCTAHOBUTH MapaMeTphl (PHIIbTPALIUH.
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Jlnst oTMeHBl QUIIBTPALUK CIEAYET MOBTOPHO BBI3BAaTh KOoMaHay dannsie— Quavm p u
yOpath rajiouKky B mosie Aemoghunvmp.

Komanna Pacuupennvwiii ¢huibmp mo3BOIISET:

. 3a/laBaTh  yCIIOBUS, COEIMHEHHbIE JiormueckuMm oneparopom WJIN  nns
HECKOJIBKUX CTOJIONOB (JUIf OOBEIUHEHUs YCIOBHI C MOMOIIBIO JOrMYeckoro omepartopa U
HPOIIE JBAXK/IbI UCIIOJIb30BATh KOMaHIy Aémoghuiemp);

. 3a/1aBaTh TPU U OoJiee yCIOBUI A1 KOHKPETHOIO CTOJIOIA C UCIIOJIb30BAHUEM, T10
KpaitHel Mepe, ogHoro jorudeckoro omneparopa MJIN. Hanpumep, MOXKHO OCTaBUTh Ha HKpaHE
3aIMCH O COTPYIHUKAX, YbH (haMHIIUM HaYMHAIOTCS ¢ OykB A, B nnm JI,

. 3a/1aBaTh BBIUMCIISIEMbIE YCIIOBUS,

. U3BJIEKATh CTPOKU M3 CIIMCKA U BCTABJIATH 3TH KOIUU B JPYTYIO YaCTh TEKYIIETO
mucta. [lpu wu3BIEYeHMM CTPOK C TOMOUIbIO Asmoghurbmpa KONUPOBAHUE U BCTaBKY
ABTOMATUYECKHU BBINOJIHUTH HEBO3MOXKHO.

[Ipu ucnonbp30BaHUM PACIIMPEHHOTO (PUITBTPa HEOOXOIUMO B TUATOTOBOM MEHIO yKa3aTh
Tpu 001acTH:

. Hcxoonulii ouanazon — 1Uana3oH NaHHBIX M3 CIHCKA, JUISI KOTOPOTO HEOOXO MO
BBITTOJIHUTH (PUITBTPAIIHIO;

. Juanazon ycnosuii — &nuamna3oH sYEEK paboOYero JUCTa, B KOTOPOM YKa3aHbI
KpuTepuu oTo0pa;

= Ilomecmums  pesynomam 6 Ouana3oH — JWaNa3oH paboyero JIKCTa,

IpelHAa3HAaYeHHBI JUIs BbIBOJA OTOOpAHHBIX 3amuceil. YCTaHOBKa JMana3oHa BO3BpaTa
pE3YJIbTATOB CTAHOBUTCS JOCTYIMHOH TOJBKO IPHU BBHIOPAHHOM IMEPEKIIOYATENIe CKONUPOBAMb
pe3yiemam 6 Opy2oe mecmo. B IpOTUBHOM cily4ae CIIMCOK OT(MIBTPYETCSI HA MECTE UCXOAHOTO
JMana3oHa.

[Tpumep pesynbpraTta QUIBTpAllMK C WCIOJNb30BaHHEM (GWIBTpa JUid BbIOOpa BCEX
COTPYAHUKOB Muajme 20 JieT, UMEIOUIMX CTaX paboThl MeHblIe 5 jeT, win ctapiue 40 et co
cTakeM pa0oTsl MeHb1Ie 20 JeT:

Hcxonublit
COTp YAHUKH JHanasoH
DPUO Bo3pact [losukHocTs  |(CTaxk Okaan, pyo
AnexceeBa A.l'. [19 irabopaHT 2 1200
AnekceeB H.I' 22 mporpaMMuct |1 2000
[Tponuna E.E. 35 oyxranrep (15 {1800 Tramason
Boponun H.II. 41 ri. Oyxranrep 19 4500 yenosuit
Bo3spact Crax
<20 <10 Jnanazon
>40 <20 pesysbTara
01%(0) Boszpact Jlomkaocts  [Ctax Oxian, pyo
AnexceeBa A.T'. [19 irabopaHT 2 1200
Boponun H.II. 41 ri. Oyxranrep 19 4500

OTMEHUTh PUIBTPALIMIO MOKHO KOMaH10i Jannvie— Qunvmp— Omoopazums éce.
Memoouka u nops0ok vlnoaHeHus pabomoi

3aganme 1

[Toctpoiite Tabnuiy "Crucok ciymarenei”, NpuBeAeHHYIO B OMMCAHUU PadOThI, U
BBITOJIHUTE I HEe BCE MPUBEACHHBIC B ONMCAHUN TIPUMEPHI BEIUMCIIEHUH ¢ TIPUMEHEHUEM
YCIIOBHBIX ()YHKITHA.

JloGaBbTe B 3Ty TaONHILy €I1Ie TPU CTOJIOIA C OIICHKAMHU 110 AUCIUTITMHAM
Ungpopmamuxa, Mamemamuka, Anenutickuil s1361k Iepe cToonoM haiivl (ONEHKH
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BBICTABIISIOTCS IO MSITHOAITEHOM crcTeME), TOICYUTANTE 3HAUCHUE CPEHET0 Oalljia B CTOJIONE
Bannwi. 106aBbTE €111e HECKOIBKO CTPOK. 3aMOIHUTE CTOI0CI] ¢ HH(POPMAIUEH O 3a4NCIICHUN
CIIEYIOIUM 00pa30oM: 3a4iCIICHHBIMHA CYUTAIOTCS BCe, HaOpaBiue He MeHee 13 6amioB oo
HaOpapmwue 12 6am10B, HO UMEIOIINE 110 MAaTEMATHKE OLICHKY 5. Sdeiiku cTondna o 3a4ucieHun
JOJIKHBI UMETh 3HAUCHUE 3aYUC/IeH, OCTAIbHBIC SUYEHKN JOHKHBI OCTAThCS ITYCTHIMHU.

3aunCIIeHHBIX CylIaTeneil BhIISIUTE MOMYKUPHBIM HIPU(TOM C TOMOUIBIO YCIOBHOTO
dopmatupoBanus. Habpasmmux He meneel 1 6ayoB u He 6oee 12 6aioB BBIACIUTE B CTONOIE
bannvr 3anMBKOI 3€7I€HOTO 1IBETA.

BelInonauTe COpTUPOBKY:

. o asipaBuTy,

o 1o cpeHeMy Oamry (1o yObIBaHUIO).

[ToxcunTaiite 00IIEe KOTUIECTBO 3aYMCICHHBIX, KOJTMYECTBO 3aYMCICHHBIX yUaIIHXCs
mkostbl Ne 12, konmmuecTBo HaOpaBimx He MeHee 11 u He Oosee 12 6aIoB ¢ TOMOIIBIO
¢ynkunun CYHETECJIU u ¢pyHKIMK CYMMHPOBAHUS JJISI MACCUBOB.

Bremmonnure (bnanpaumo JaHHBIX:

J C TMOMOIIBIO KOMaHIbl A6moghunvbmp, OCTAaBUB BHIUMBIMH TOJIBKO TEX, KTO
3a4MCIIeH Ha Kypchbl U yuuTted B auiee Nel;

o C MOMOIIbI0 KOMaHI Asmogunemp n Pacwupennwviti ¢punomp, BBIIEIUTh BCEX
3a4UCIICHHBIX, oOyyarouxcs B auree Ne 1 wnu B mkone Ne 12,

J C MOMOUIbI0 KOMaH[bl Pacuupennviii ¢punbmp, BBIICINUB BCEX YYalllUXCsl JIULES
Ne 1, monyunBIIMX MATEpKY IO MaTeMaTUKE U Bcex ydammxcs junes Ne 4, mogyduBLINX
MATEPKY 10 UH(OpPMATHUKE.

3aganue 2

IToctpoiiTe Tabnuily ¢ AaHHBIMU O cOOpe (QPYKTOB, 10OaBbTE B HEE HECKOJIbKO HOBBIX
CTpOK (HE BBOJUTE HOBBIE BUbI (PPYKTOB). BhINONIHNTE BCce MPUBEIECHHBIE B ONTMCAHUH IIPUMEPDI
pacueTos.

Boruncnute Bec Kakaoro BuJa COOpaHHBIX (PYKTOB C TMOMOIIBIO  (PYHKIHMU
CYMMECIJIN.

Boeruncnute Bec coOpaHHbIX (ppykTOB B aHriuiickux ¢ynrtax (1 ¢yt = 0,4536 xr) c
HOMOILBIO (POPMYJIBI JIIsI MACCUBOB:

o BBEJIUTE HOBYIO STUEHKY C TEKCTOM Bec,pynmui,

. BBIZICIINTE JUANa3OoH 3HAYCHMM I pa3MelieHusi pesyibrara (cToderr
Bec,@oynmer), Habepute HYXKHYIO (opmyly, cAellaB CChUIKY Ha BECh JUANa30H HCXOJHBIX
JaHHEIX (Bec, k2),

J 3aBepiuTe BBOJ popmyisl Haxkatuem [Ctrl+Shift+Enter].

Bonpocbwi:

1.Yem oTnuuaroTcsi OTHOCHUTENbHAs U aOcoitoTHas anpecanuu? Kak ycTaHOBUTH aOCONIOTHYIO
agpecanuro?

2 Ilepeuncnure TUIbl JaHHBIX B EXCel.

3.Kakas mara siBiisseTCsl HagajaoM otcdera BpemeHu B Excel?

4.Yto B 4YMCIOBOM TMpEACTaBICHUU JAAThl SBISETCS HOCHUTEIEM COOCTBEHHO JaThl, a YTO
HOocHUTeNneM BpeMeHn? Yemy B UHMCI0BOM IIPENCTABICHUH PaBHBI: OHA MUHYTa, |0 MUHYT, OUH
qac. 6 4acoB, OJIHU CYTKH, OJIHA Heels?

5.Kakue npeumyiecTBa 1aeT UCIOIb30BaHUE UMEH IUEEK?

6.Kakoe pacmmpenue nuMeroT (aiisisl, co3aanHble ¢ momorpio Excel?

7.Kakue napamerpsl paboTsl Excel Mo>keT HACTpOUTH MOJB30BaTENb?

8.Kak 3amututh cBOM (haiis1 OT MOCTOPOHHETO TOCTYIIa?

9.Kaxue nmocienoBarenbHOCTH moyiepxkuBaeT Excel mpu aBTo3zanonneHnn?
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10.Kak BBecTH COOCTBEHHBIN CIUCOK (TIOCIEIOBATEIILHOCTD) JUISl AaBTO3AIOIHEHUS?
11.Kakue noruueckue GpyHkimn umerotcst B Excel?

12.Yro Takoe MaccuB, KaK BBHINONIHsAETCS paboTa ¢ MmaccuBamu B Excel?

13.B uem 3axmrouaercs pazaunune Mmexay pyaknuer CYMMECIIN() u gyHKIIMeH ycIoBHOTO
CYMMMpPOBAHHUS 111 MaCCUBOB?

14.J1;1s1 9ero UCIoab3yeTcsl yCIOBHOE (hopMaTHpOBaHKE?

15./1atiTe onpenencHue 0a3bl TaHHBIX.

16.Kaxk na3biBaercs 0asza manHbix B Excel?

17.Kak nomxen ObiTh ohopmiieH crimcok B Excel?

18.Kakue nelictBus ¢ 0a3aMu JaHHBIX BBITONHAOTCS B EXcel?

19.B 4em 3aKIr04ar0TCs pa3ndus MEXIy COPTUPOBKOM U punmbTpanueii?

20.B kakux ciaydasx UCIOJIb3yeTCs pacIIupPeHHBIA QrIbTp?

5. YueOHo-MeTOoAMYecKOe 1 MH(OPMAITUOHHOE 00ecriedyeHHue U CIIUTIITHHbI

5.1. TlepeyeHb OCHOBHOH H JONMOJHUTEJIbHON JUTEPATYpPbl, HEOOXOAMMOH IJs
OCBOCHHUS IMCUMILUINHBI (MOYJIs1)

5.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPbI:

1.YTkun B.b. Maremartuka u upopmaTika [DIEeKTpOHHBIN pecypc]: yueOHoe mocodue/
VYtkun B.b., bangun K.B., PykocyeB A.B.— DOnexkTpoH. TekcToBble JIaHHble.— MockBa:
HamkoB u K, 2018.— 468 c.— Pexxum gocrymna: http://www.iprbookshop.ru/85278.html.— 5bC
«IPRbooks».

2. Toncreix O.C. Marematuka u uH(pOpMaTtuka [DJIEKTPOHHBIA pecypc]: ydeOHOe
nocobue/ Toncteix O.C.— DnekTpoH. TekcToBble AaHHble.— KpacHomap: HOHBIM HHCTUTYT
MeHekMenTa, 2009.— 92 ¢.— Pexum nocryna: http://www.iprbookshop.ru/9593.html.— 9BC
«IPRbooks».

5.1.2. IlepeyeHb 1ONMOJTHUTEJBHOM JIUTEPATYPbI:

1. Mouceenkosa T.B. JluckpeTrHas MaTeMaTHKa B NMpUMepax U 3agadax [DIeKTPOHHBIN
pecypc]:  ydyebHoe mocobue/ MouceenkoBa T.B.— DnekTpoH. TEKCTOBbIE JaHHBIC.—
Kpacnosipck: Cubupckuit ¢denepanbublii yauBepcuter, 2018.— 132 c¢.— Pexum nocryma:
http://www.iprbookshop.ru/100011.html.— 3B5C «IPRbooks».

5.2. IlepeyeHb Yy4eOHO-MeTOAMYECKOro o0eclevYeHHsl CAMOCTOSATEJbHON PadoThI
o0yyaromuxcs Mo AMCHHUIIHHE (MOAYJII0)

1. Metoauueckue peKOMEHAALUHU JUIsl CTYACHTOB IO OPraHU3alMU CaMOCTOSATEIbHOM
paboTHL.

2. Meroanyeckue yka3aHHs IO BBIMOJIHEHUIO MPAKTHUECKUX padoT.

5.3. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAIMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /IJIsl 0CBOEHUS TMCHUIIMHBI (MOLYJ151)

1. http://el.ncfu.ru/ — cucrema ympasienuss oOydenuem OIAOY BO CKODYV.
JucraHioHHas moep>kka JUCHUIUIMHBL «MaTemMaTuka 1 UHQOpMaTHKay.

2. http://mww.mathnet.ru - obmepoccuiickuii mopran Math-Net.Ru

3. https://www.mathedu.ru - snekTpoHHast OnOIMOTEKA IO MaTEMAaTHKE.
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MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
[Tsaturopckuit uHCTUTYT (prmnan) CKOY

MeToanyeckue yKkazaHus

JUTs1 00Y4arOIIKUXCS M0 OPTaHU3aLUHU U IPOBEJICHUIO CAMOCTOSTENBHON padOThI
1o JucuuIuinHe «MaTtemaTuka u nH(pOpMaTHKa»
JUIsl CTy1eHTOB HanpasiieHHst noarotoBku 07.03.03 JluzaiiH apXUTEKTYpHOU CPEbI
HarnpaBJeHHOCTH (poduiib) [IpoekTupoBaHre ropoCKOM Cpeibl

IsaTuropck, 2024

49



COJEPKAHUE

O01Me noJI0KEHUS
Lenb 1 3a1a41 CAaMOCTOSATEIILHOM PabOTHI

TexHoornYecKas KapTa caMOCTOSITEIBHON pabOTHI CTY/ICHTA

Eal S

[TopsiTOK BBHIMOTHEHUS CAMOCTOSITEIIBHON pabOTHI CTYICHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou
4.2. Memoouueckue pexomeHOayuu no N0O20Mo6Ke K NPAKMUYECKUM 3AHAMUAM
4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHu
5. KoOHTpOJb cCaMOCTOSATENILHOM PAa0OTHI CTYACHTOB

6. Criucok nuTeparypsl
8
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1. OOume moJI0KeHUSA

CamocrosarenbHass paboTa - IuUlaHUpyeMas YydeOHas, Yy4eOHO-HCClleoBaTeNlbCKasl,
HAYYHO-MCCIIEIOBATENIbCKAsA paboTa CTYIEHTOB, BHINOIHAEMAs BO BHEAYAUTOPHOE (AyAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEACTBEHHOIO0 y4acTHsl (IPU YaCTUYHOM HENOCPEJICTBEHHOM YYacTUH IpernoiaBaTels,
OCTaBJISIOIEM BEIYLIYIO POJb 32 PaOOTON CTYAECHTOB).

CamocrositenpHas pabota crynento (CPC) B BY3e sBisiercss BaXXHBIM BUJIOM y4eOHOU
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIBHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0yUCHHMSL.

CamocrosrenbHas paboTa sBiseTcsl BaxHeWmed (opmoil ycBoenus 3HaHuil. B xoze
CaMOCTOSITENIbHOW pPa0OThl CTYAEHTHI YACHSIOT 3HAHMA 1O KOHKPETHOH TeMe Y4eOHOro
Marepuaia, 3aKpeIUISIOT W YTOUHSIOT YK€ H3BECTHBIE W OCBAWBAIOT HOBBIE KATETOPHH.
CrankuBasich ¢ HEJOCTaTOYHO MOHATHBIMU 3JIEMEHTAMHU TEMbI, CTYJEHTBI CTPEMSTCS HAaXOAUTh
OTBEThl WM (UKCUPOBATH BONPOCH! AJISI MOCTAHOBKM M YSCHEHHS MX Ha KOHCYJbTAallUU C
NPEIo/IaBaTeIeM WM BO BPEMS MPAKTHYECKOTO 3aHSATHSI.

3aa4n caMOCTOATENbHONU PabOThI COCTOST B CIAEAYIOLIEM:

1. Pa3BUTh JIOTHYECKOE U AITOPUTMUYECKOE MBIIUICHHUE.

2. BpIpaGoTaTh MNEpBUYHBIE HABBIKM MaTEMaTHYECKOTO HCCIEAOBAaHUS MPUKIIAJIHBIX
BOTIPOCOB.

3. BeIpaboTaTh HaBBIKH JOBEACHUS PEIICHUS 33aadd O MPUEMIIEMOTO MPAKTHIECKOTO
pesyibTara — yucia, rpaduka, TOYHOTO Ka4eCTBEHHOI'O BBIBOJA C IMPHUMEHEHHEM aJeKBaTHBIX
BBIYUCIIUTENbHBIX CPEJICTB, TAOJIHII, CIPABOYHUKOB.

4. Bolpa®oTaThb yMEHHE CaMOCTOSITEILHO pa30uparbcs B MaTeMaTUYECKOM arrapare,
NPUMEHSIEMOM B JIUTEPATypE, CBSI3aHHOM CO CIIEIHATbHOCTHIO CTY/ICHTA.

5. Hayuute omepupoBaTh aOCTpaKTHBIMH OOBEKTaAMH U aJ€KBAaTHO YNOTPEOIAThH
MaTeMaTHYeCKUe MOHATUS M CHMBOJIBI JJISi BBIPQKEHUS KOJMYECTBEHHBIX M KaueCTBEHHBIX
OTHOUIIEHHUM.

CamocrosiTennbHass paboTa cTyAeHTa 1o Yy4eOHOW nucnuiuinHe «MaTtemaTuka u
uHpOpMAaTUKa» BKJIIOYAET IOJATOTOBKY K IPAKTHUYECKUM 3aHATHSAM M BBIOJHEHHE
NPAaKTUYECKUX 33/1aHUil, CaMOCTOATENbHOE H3Yy4eHHE TeM Yy4yeOHOro Marepuaiga 110
PEKOMEH/IyeMOH JIUTepaType U ¢ UCTIOIh30BaHHEM HH()OPMAITMOHHBIX PECYPCOB.

CamocrodrenbHas padora Mo AUCHUILIMHE «MaremMaTuka u MH(pOpPMaTHKay» HalpaBiIeHa

Ha (popMHpOBaHUE CIETYIONUX KOMIIeTeHIHIi:
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Ilaanupyembie
pe3yJabTaThl 00y4eHHus MO
AUCUUIIMHE (MOAYJIIO0),
XapakTepu3ylue 3Tanbl
(popmupoBanus
KOMIIETEHIH,
HHIMKATOPOB

Kon, popmyanposka Kopa, popmynuposka
KOMIIETCHIIUH HHIMKATOpPa

YK-1: Cnocoben N/-1lyk1 Beigenser mpobOnemHyro | 3HaeT, Kak OCYIIECTBISATh
OCYILECTBIIATh MOUCK, CUTYallMIO,  OCYHIECTBJISIET €€ | IOMCK, KPUTUYECKUH aHaIu3
KPUTUYECKHI aHAIIN3 U MHOTO(aKTOPHBIH aHaIn3 U | ¥ cuHTe3 wuH(popManuu, B
CHHTE3 HHpOpMaLuHy, JMArHOCTUKY Ha OCHOBE | TOM YHCIIe 3HAYMMOH JuIs
OPUMEHSTH CUCTEMHBIH CHCTEMHOTO I0JIX0/1a nu3aitHepa.

HOJXOJ Uil pEeLIeHUs Ymeer IIPUMEHSATh
MIOCTAaBJICHHBIX 33124 CHUCTEMHBIH  TOAXON  JUIA
peLeHus 3aj1a4
npoQeCCHOHAIBHON
JeSITeIbHOCTH c
UCTIOJIb30BaHUEM
MH(POPMAaLIMOHHBIX
TEXHOJIOTUH.

Brnaneer ymeHueM BBIACTATH
MPOOIEMHYIO CUTYaIIHIO,
OCYILIECTBIIATD ee
MHOTO(QakTOpPHBIA aHAIU3 U
JUarHOCTUKY Ha  OCHOBE
CHCTEMHOTO TTO/IXO/a.

2. llean W 3a1a4U CAMOCTOSITEILHON PadoTHI

Benymas nens opranmzanuu u ocymectBienuss CPC coBmagaer ¢ menpro oOydeHHs
cTyaeHTa — (opMupoBaHHe Habopa OOIIEHAy4YHBIX, HPOPECCHOHATIBHBIX U CHELHATbHBIX
KOMIIETEeHIMI Oyay1ero 6akagaBpa Mo COOTBETCTBYIOLIEMY HAIIPABIEHHUIO MTOATOTOBKU

[Ipu oprannzanuu CPC BaKHBIM U HEOOXO/IMMBIM YCIIOBUEM CTAHOBSTCS (POPMUPOBAHKE
YMEHHUSI CaMOCTOSTENbHOW pabOThl sl TPUOOPETeHHsI 3HAHWK, HABBIKOB M BO3MOXXHOCTHU
OpraHu3anuy ydeOHOM U Hay4yHOH JesTenbHOCTH. Llenbio caMmocTosTenbHON paboThl CTYJCHTOB
SBISICTCA OBJIAJeHUE (PyHIaMEHTAJIbHBIMU 3HAHUSAMM, MPO(PECCHOHATBHBIMU YMEHUSAMH H
HaBbIKAMHU  JIEATENbHOCTH MO MpOoGMI0, OMNBITOM TBOPYECKOH, HCCIIEeI0BaTENbCKON
nestenpbHOCTH.  CamocrosiTenbHass ~ paboTa  CTYAGHTOB — CIIOCOOCTBYET — Pa3BHTHIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPraHW30BaHHOCTH, TBOPUECKOTO MO/IX0/1a K PELICHUIO
npo6JeM yueOHOTo U MpoheCcCHOHATBLHOTO YPOBHSI.

3amavamu CPC saBastores:
- cUCTeMaTH3alMusg ¥  3aKpeIUieHHe TIOMYYEeHHBIX TEOPETUYECKHX 3HaHUH U
NPaKTUYECKUX YMEHHUN CTYACHTOB;

- yrayOeHne U pacuIupeHre TEOPETUUECKUX 3HAHHIA,
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- (dopMHpOBaHHE YMEHHMH HCHOIb30BATh HOPMATHUBHYIO, IIPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JIUTEPATYPY;

- pa3sBUTHE IIO3HABATEIILHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOMH
MHULMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTY;

- (bopMHpOBaHHE CaMOCTOSITEIbHOCTH MBILIUIEHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOPEAIN3aL1H;

- pa3BUTHE UCCIIEI0BATEIbCKUX YMEHUM;

- UCIOJIb30BaHUE MaTepuasia, COOPAaHHOTO U IMOJIYYEHHOI'O B XOJI€ CaMOCTOSITEIbHbBIX
3aHATHUM Ha CeMUHapax, Ha IPaKTHUYECKUX M JIa0OpaTOpPHBIX 3aHATUSAX, IPU HANUCAHUU
KYPCOBBIX M BBIIYCKHOW KBaTU(PHUKAIMOHHONH pabotr, mis 3((EeKTUBHOW TMOATOTOBKU K

HUTOT'OBBIM 3a4€TaM U OK3aMCHaM.

3. TexHOJIOTHYECKAs] KAPTA CAMOCTOSATE/IHLHOMH PadoThI CTy/AeHTa

OO0BeM YacoB, B TOM YHCIIC
Kotbr Bun nestensHocTH (actp.)
CTYAEHTOB CpencrtBa u KonTakTH
peann3yemMbIx
O — TEXHOIOTHHI ast pabota
OLICHKH CpPC c Bcero
Mperno/aBa
TeneM
1 cemectp
VK-1 IToaroToBKa K JIEKIUIM Koncmekr 1,62 0,18 1.8
na-1
VK-1 IToaroroBska k Koncmiext
na-1 MPAKTHICCKUM 3,24 0,36 3,6
3aHATHAM
VK-1 Kommuekt
nJI-1 CaMocCTOSTETBHOE 3aJaHui 1
penieHue 3aaa4y BOITPOCOB T10 12,06 1,34 13,4
paznenam
JHCIATITNHEI
YK-1 CamMocTosTeIIbHOE Koncmiext
Na-1 U3y4eHHUE JIUTepaTypbl M0 15,48 1,72 17,2
TeMaM 1-9
Hroro 3a 1 cemectp 32,4 3,6 36
Hroro 32,4 3,6 36

4.TlopsiIoK BBITOJTHEHHUSI CAMOCTOSITEJILHOI PadoThl CTYIEeHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou

[Ipu pabGoTe ¢ KHUTONW HEOOXOAMMO TOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucH. [t monoopa nuTepaTypsl B OMOIMOTEKE NCHOIB3YIOTCS an(aBUTHBINA U

CUCTEMATUYECKUI KaTaJIOTH.
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BaxxHO NOMHUTB, YTO pallMOHAIBHBIE HABBIKM PAOOTHI ¢ KHUIOM - 3TO Bceraa Ooibluast
HKOHOMHS BPEMEHU U CHUIL.

[IpaBunbHBIE TOAOOp YYEOHHKOB PEKOMEHAYETCS IMpEerojaBaTesieM, YUTAOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nurepaTypa MOXKET ObITh TAK)KE yKa3aHa B METOJMYECKUX
pa3paboTKax [0 JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
[OoCJi€ TPAaBUJIBHOTO YSACHEHHUS NpPEIbIAYyILIEro, ONMChIBas Ha Oymare BCE BBIKIAAKU U
BBIUUCIICHUS (B TOM YHUCJIE T€, KOTOpble B y4COHUKE OIYILEHbl WJIM HA JIEKUMU JAAHbl IS
CaMOCTOSITEJILHOTO BBIBOJIA).

[Ipu u3yueHnun 110001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
UMHAMBHUyalIbHas paboTa.

Ocoboe BHHMMaHHUE cienyeT OOpaTUTh Ha OIpelesIeHUEe OCHOBHBIX IOHATHH Kypca.
CryneHT noiKeH noApoOHO pa3duparh MpUMEphl, KOTOpbIE MOSICHSIOT TaKHe OINpeNesIeHus], U
YMETh CTPOWTH aHAJIOTUYHBIC TPHUMEPHl CaMOCTOATENbHO. HyXHO 1DOOMBaThCcS TOYHOTO
IPEJICTaBICHUsT O TOM, YTO H3ydaewb. [lone3HO cocCTaBisATh ONOpPHbIE KOHCHEKTHI. [Ipu
U3y4yeHUM MaTepuaja 1o y4eOHMKY MOJIE3HO B TeTpaau (Ha CHEelHaJbHO OTBEAECHHBIX IOJISAX)
JIOTIOJIHATh KOHCHEKT Jekiuid. TaMm jxe cieayer oTMeyarb BONPOCHI, BbIJIEIEHHBIE CTYAEHTOM
JUIsL KOHCYJIBTAIlUU C MPENOIaBaTEIIEM.

Bb1Bo/IbI, MTOJTy4EHHBIE B pe3yJbTaTe U3YUYEHUS, PEKOMEHIyeTCS B KOHCIIEKTE BBIJEIATD,
4TOOBI OHM ITPU NEPEUUTHIBAHUY 3AIMCEH JIyUllle 3aIOMUHAINCE.

OneIT MOKa3bIBa€T, YTO MHOTMM CTYJEHTaM IIOMOIaeT COCTABJICHUE JIMCTAa OIOPHBIX
CUTHAJIOB, COJIEpIKaIller0 BaKHEHIINe U Haubosee 4acTo ynorpedisiemble GOpMYJibl U MOHSATHUS.
Takoil TUCT moMoraer 3aroMHUTH (POPMYJIbI, OCHOBHBIE IOJIOKEHUS JIEKIIMH, a TAKKE MOKET
CILY’KMTb ITIOCTOSIHHBIM CIIPaBOYHUKOM JJISI CTYJEHTA.

UreHne Hay4HOTO TEKCTa SIBJISIETCSA YacThIO IMO3HABATEIbHOW aedrenbHOCTH. Ee nenp —
U3BJIEYEHHE U3 TEKCTa HE0OX0auMOoi nHpopmaru. OT TOro Ha CKOJIbKO OCO3HAHHA YHUTAIOLIUM
coOCTBEHHasi BHYTPEHHSSI YCTaHOBKA MpU OOpallleHWHd K IMEeYaTHOMY CJIOBY (HAWTH HYXHbIE
CBEJICHUS, YCBOUTHh MH(POPMAILIMIO MOJHOCTHIO WM YaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBATH
MaTepHal 1 T.1.) BO MHOI'OM 3aBUCHT 3((EKTUBHOCTH OCYIIECTBISIEMOT0 JICHCTBHUS.

Boiaensitotr uemauipe ocrhosnbie ycmanoeKku é ymeHuu Hay4Ho20 MEeKcma.

MH(POPMaITMOHHO-TIOUCKOBBIN (3a/1aua — HAUTH, BBIJICITUTH HICKOMYIO HH(OPMAITHIO)

ycBauBatomias (yCHJIMS YHUTaTeNs HampaBlIeHbl HAa TO, YTOOBI KaK MOXHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJECHMS H3J1araéMble aBTOpPOM, TaK U BCIO JIOTHKY €ro

paccykJIeHu )
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AQHAJIUTUKO-KPUTHYECKass (YUTATeNIb CTPEMUTCS KPUTHUECKH OCMBICIUTh MaTepHuall,
[IPOAHAIU3UPOBAB €TI0, OIIPENIEIUB CBOE OTHOLIEHHUE K HEMY)

TBOpUYECKasi (CO3/1aeT y YHMTaTesis TOTOBHOCTh B TOM WJIM MHOM BHJI€ — KaK OTIIPAaBHOM
MYHKT JIJIs1 CBOMX PAcCyKJeHUM, Kak o0pa3 i NeiCTBUS MO aHAJIOTMH U T.I. — HUCIOJIb30BaTh
CY)KICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHUs, pa3pabOTaHHYI0 METOJHUKY,

JIOTIOJIHUTD UX, [TOIBEPIHYTh HOBOM IIPOBEPKE).

4.2. Memoouueckue pexomenoayuu no no020Mo6Ke K NPAKMuUYecKuM 3auamusim

I[HSI TOr0 4TOOBI MMPAKTUYCCKUC 3aHATHA [PUHOCWIIM MAKCHUMAJIbHYIO II0JIb3Y,
HE00X0MMO IIOMHUTb, YTO YNPa)KHEHHE U pelleHHe 3ajady MPOBOAATCSA MO BBIYMTAHHOMY Ha
JEeKLMSIX MaTepuaily U CBs3aHbl, KaK MPaBUJIO, C JAETAIbHBIM Pa300poM OTIENBHBIX BOIPOCOB
JEeKIMOHHOro Kypca. CrenyeT NOAYEPKHYTh, 4YTO TOJBKO IIOCIE YCBOEHHS JEKIMOHHOIO
MaTepuaiga ¢ ONPEJEIICHHON TOUYKHM 3peHHs (@ MMEHHO C TOW, C KOTOPOW OH M3jaraercs Ha
JEKIMIX) OH OyleT 3aKpeIuIAThCS Ha MPaKTHUECKUX 3aHATHUAX KaK B pe3ysibTaTe OOCYXIEHHs U
aHaju3a JIEKIIMOHHOTO MaTepHaia, Tak U C MOMOIIBIO pPelIeHHs IpOoOJeMHBIX CUTYyaluil, 3a1au.
IIpu 3THX yCIIOBUAX CTYIEHT HE TOJIBKO XOPOIIO YCBOWT MaTepuai, HO U HAYYUTCS IPUMEHSATh
€ro Ha IpakTUKE, a TaKKE IOJYYUT JIONOJHUTEIbHBIM CTUMYN (M 3TO OYEHb BAXKHO) JUIS
AKTUBHOU MPOPAOOTKH JICKIUH.

Crenyer NOMHUTB, YTO pELIEHHE Kaxa0M ydeOHOM 3ajaud JOJDKHO JOBOJUTHCS 10
OKOHYATEJIBHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIOBHE, U IO BO3MOXHOCTH C
BbIBOJIOM. [lomyueHHBI OTBET cCieqyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMU M3 CYIIECTBA
naHHoi 3amaun. [lome3Ho Takke (ecaM BO3MOXKHO) pellaTb HECKOJbKHMH CIOCOOaMHU U
CPaBHMTbH IIOJIyYEHHBIE pe3ysbTaThl. PeleHue 3ajad NaHHOTO THUIA HYKHO NPOJOJDKATH N0

NPUOOpPETEHUS TBEPIBIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pexomeHOayuu no camonposepke sSHaHui

[Tocne n3yyeHus: ompenesieHHON TeMbl MO 3alKcsIM B KOHCIIEKTe M YyYeOHUKY, a TakkKe
pELICHUsT TOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIMX 3a7a4 Ha MPAKTUYECKUX 3aHATHUAX U
CaMOCTOATENIBHO CTYNEHTY DPEKOMEHIYETCs, IPOBECTU CaMOIIPOBEPKY YCBOEHHBIX 3HAHUMU,
OTBETUB Ha KOHTPOJIbHBIE BOIIPOCHI MO0 U3yYEHHOHN TEME.

B ciydae HE0OXOJUMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa300paThCs B MaTepHale.

HNHorna HEZOCTaTOYHOCTh YCBOEHHUs TOT'O WJIM MHOI'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3Y4YEHUU JNaJbHEUIIEro MaTepuaina. B aTom ciydae Hago BEpHYTHCS Has3al U MOBTOPUTH ILIOXO
YCBOEHHBIN MaTepuasl. BaXHbII KPUTEpHIl YCBOECHMSI TEOPETUYECKOrO0 MaTepuaja - YMEHHE

pemarth 3aJadyd WIM TPOUTH TECTHUPOBAHUE IO MNPOWIEHHOMY MaTrepuany. OaHako cieayer
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IIOMHHUTBH, YTO IPAaBHJIIBHOC PCIICHHUE 3aaa4d MOXKCET IIOJYUYUTHCA B PE3YIbTATC IPUMCHCHUA

MEXaHUYECKHU 3ay4eHHBIX (opMy 6e3 MOHUMAHUS CYIIHOCTH TEOPETUUECKUX TTOJI0KEHUH.

5.KoHTpPo/Ib caMOCTOSITEIbHOM PadOTHI CTY/I€HTOB

B paMmkax peMTMHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYACHTOB 110 KAYKI0M AUCLUIUIMHE
OLICHUBAETCA B XOJI€ TEKYLIETO KOHTPOJISA U IIPOMEKYTOYHON aTTECTALINH.
Texkyuuii KOHTPOJIb

PeiiTuHrOBasi OleHKA 3HAHUI CTyIeHTA

No Bun nesarensHOCTH CTYIEHTOB Cpoku Konnuectso
/1 BBITTOJTHEHHUS 0aioB
1. IIpakTnueckoe 3ansitue 4 8 Henens 35
2. [TpakTrueckoe 3aHsTHE 7 14 venens 20
Hroro 3a 1cemectp 95
Hroro 55

6. Cniucok iutTepaTypsl

6.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI:

1.Ytkun B.b. MaTtemaruka u unpopmatuka [DneKTpoHHbIH pecypc]: yuebHoe nmocodue/ Y TKUH
B.b., bannun K.B., PykocyeB A.B.— DnekTpoH. TekcToBele AaHHble.— Mocksa: Jlamkos u K,
2018.— 468 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/85278 html.— DBC «IPRbooksy.
2. Toncteix O.C. Marematuka u uHpOpMaTuKa [DJIEKTPOHHBIN pecypc]: ydueOHoe mocobue/
Toncteix O.C.— OnexkTpoH. TekcroBele pAaHHble.— KpacHonmap: HOKHBII HMHCTUTYT
MeHekMeHTa, 2009.— 92 ¢.— Pexum goctyna: http://www.iprbookshop.ru/9593.html.— 2bC
«IPRbooks».

6.2. IlepeyeHb 1O0NMOTHUTEIBHOM JIUTEPATYPbI:

1. MouceenkoBa T.B. JluckpeTHasi MmaTremMaTika B IpuMepax u 3ajadax [ DIEeKTPOHHBIN pecypc]:
yuebHoe mnocobue/ MouceenkoBa T.B.— DnexTpoH. TekcToBble naHHble.— KpacHospck:
Cubupckuit  Qenepanbubiii  yHuBepcurer, 2018.— 132 c— Pexum  jocryma:

http://www.iprbookshop.ru/100011.html.— 3B5C «IPRbooks».
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