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Ceprei I'aBpuiioB
Pacuernl B Excel

BBenenne

WnsxeHep KOHCTpYKTOp oTena Ii1.MexaHuka I'aBpuiioB Cepreit @E10poBrUY HalIMCaIT 3TY KHUTY

CryaeHTaM M HIKOJIBHUKAM B [TOMOIIIb IIPY HAIIMCAHUU KYPCOBBIX U IUTUIOMHBIX paOoT.

MHorue pacueTsl TPyIOEMKHU U YacTo noBTopsiiorcs. He Bce OynyT ocBavBaTh NpOrpaMMHUpO-
BaHMe Ha s3blkax Python wnm Pascal u craButh 3TM mporpammbl Ha cBou KoMnblotepsl. [Tporpamma
Excel Bxogut B ctangaptHbi Oduc u,

[0 YMOJTYaHUIO, YK€ YCTAaHOBJIEHAa Ha KoMmIibloTepe. Eciu He BaaBaThesl B A€OpH — TO caMU
pacuetsl B Excel ouenb npoctsl. Kaxapiil pacuer — 310 uct Excel — otaenshbiid aiti. HaBogum
Ha (paidn yiucra Excel — 1BOMHOM 1IeT4eK MpaBoil KHOMKOM MbIIIX — (haiiyl OTKPBIBAETCS B BUJIE pa3-
rpacienHoi Tadmuipl. CneBa BUAMM KOJMOHKY «VIcXxomHble JaHHbIe». B UCXOAHBIX TaHHBIX YIAIUM
IpeAbIAYILIME YKCIa U POCTaBUM CBOM JIaHHbIE. PacueT mpoucxoauT aBTOMaTuyecku — B CTOJIOMKe
«Pe3ynprar» BUIUM pe3y/bTaThl CBOETO pacyera. B KHHUre coOpaHbl IpUMEPHI 4YacTO BCTPEYAIOIIMXCS
pacuetoB B Excel.

Pacuersl BBINOIHEHB! ¢ HU(POBBIMUA ITPUMEPAMH U CITPABOYHBIMHU TAOIMLIAMM, YEPTEeRaAMU U
CXeMaMHu.

KHura nimoctprpoBaHa O0JIbIIMM KOJTMYECTBOM PUCYHKOB, OOJIErYalouM MOHUMaHUe MaTe-
puana.

B KoOHIle KHUTH NpUBe/ieH OOIIMPHBII CIHUCOK JIUTEPATYPBI MO 3aTPOHYTHIM B KHUI'€ TEMAM.

Ilo npuBeneHHON cCchUIKE HYKHO cKavyaTh pacueTHble JucThl Excel. bonee copoka PacuerHbix
JICTOB B BallleM pacropsikeHnd. Konmpyit Mx Ha CBOM KOMITBIOTEP — M Y Bac roToBasi OMOnImoTeKka
paboYrX pacyeTHBIX MPOrpaMM —

BKJIIOYAl HY’KHOE M pacCUMThIBaid. ECM HY’)KHO BBIIIOJIHUTB PacyeT — OTCYTCTBYIOIIMI B KHUTE,

IIPUBEJICHHBIE PACYEThl IOMOTYT C/IeJIaTh CBOW PACUETHBIH JIUCT.

Apudmernueckue onepanuu B Excel

15 =5 * 3; Ilare ymHOXUTb Ha Tpu = 15...

5 =15/ 3; [IaTHaguath pa3geauTb Ha TPU = NATb. ..

125 =CTEIIEHb(5;3); [1atb B ctenenu tpu = 125. ..

Crenenp uuciaa MOxeT ObITh U MeHbIIe equHUIIBI Hartpumep 0,3333..

5 =CTEIIEHb(125;0.33333); 125 B ctenenn 0,33333 =5...

12 = KOPEHDb(144); N3Bneuenne KkBagpaTHOTO KOpHA U3 uncia = 144..

12 = sqrt(144); N3BneyeHne kBaapaTHOro KOpHs u3 uucia = 144.. ( npu 3anucu B Word ).

90 rpagycoB = 1,570796327 paguan. = Pii/2...

180 rpanycoB = 3,14159265358979324. . .paguan. = Pii...

ctg(a)=tan (90 —a)... [lepeBon mpuBeaeH 1Jisl CIPAaBKH.. YTOI OepeTcs B rpaLycax.

Apamota yrina (GR); — Yron B naHHbIA pacdyeT Oepercs B pagriaHax.

Inv(GR) = tan(GR) — (GR);

KoncraHThI

Pii = 3,14159265358979324... — Yucno I1u..

.cosa= c0s20 = 0,93969262078591 — Kocunyc 20 rpamycos

.sinaa=sin40 = 0,64278760968654 — Cunyc 40 rpamycos

.tana=tan20 = 0,3639702342662024 — Tanrexc 20 rpaaycos

.Inva=0,01490438386734 — Jsomora 20 rpagycos

kx=1,387048 — Koa¢. nocrossHHOI xop1sl 3yOa 11 MPSIMO3YObIX 6€3 KOPPEKLIUH.
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.hx=0,748 — Koa¢. BHICOTHI 7O XOPIIBI IS IPSIMO3YOBIX O€3 KOPPEKLIUH.

[Mpumeuanue: [TporpamMmma KOMIUISIIIAY TEKCTA B 371 KHATY HHOT/A MIEPEHOCUT YacTh (DOPMYJIbI
Ha JPYTYIO CTPOKY.

— B KOHIIe (DOpMYJIbl BCerJa CTOUT ABOWHAs Touka.. B tekcre 400 rpagycoB — 3Hauek rpajyca
IporpaMma MnpeBpaiiaeT B Hojib — B TeKcTe 1.KHUTU nonyvaercs 4000 rpagycoB. ( 9TO HAI0 yuM-
ThIBaTh ). Ecn cripaBouHast Tabiuiia B KHUTE OYeHb MeJKasi — CMOTPHUTE TaOJIHIly B MPHJIOKECHUH
IO CCBUIKE.
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Bec pparmenTa nerasam

Bec npsimoyrosanHoro 6pyca

JlaHHBIE TIPOCTBIE pacyeThl IPUBE/ICHBI TS TSI 0OJIerYeHu sl TOHUMaHHMs1 OoJiee CIIOKHBIX, TTPH-
BEJICHHBIX JIaJiee.

HNcxonusle janHble: Bee pazMepbl B MWIIIMMETPax.

[TnotHocTh Matepuana npuHsTa 7,85 1/ kyo.m.. ( Cranb ).

Puc. [TpsiMoyronbHBIT OpyC.

[vpuna Gpyca b = 128.

Bricora Opyca h = 46.

JmHa O6pyca L = 235.

Pacuer:

Macca 6pyca B kr: Q = 7,85 * b * h* L./ 1000000..;

Q=10,861888 kr...

[TnotHOCTH MaTepuana = 7850 kr / ky6.M. ( Crams 30 TOCT 1050-88 ).

3z1ech MoKa3aHbl YCJIOBHbIE TOUKH, Il B TEKCT€ KHUTM MPUBEIEHBI IPUMEPbI IPOrpaMMUpPO-
BaHus B Excel.

VYCII0BHBIE TOUKH:

@001. — JIeraem oObeIUHEHNE STYEEK. 3ar0JIOBOK JIMCTA.

@002. — dopmaTrpoBaHUe STYEEK, CTOIOIIOB.

@003. — 3ammura s9eeK, CTOIONOB OT M3MEHEHUS TP COfIepKaHusI TTpu padorte.

@004. — VI3MeHeHue BBICOTHI CTPOK, IMUPUHBI CTOJIOIIOB.

@004 A. ®opmar cTondOuKa, STISHKH 711 BBOJIA MCXOIHBIX IIU(MPOBBIX JIAaHHBIX.

@005. — [Nummem pacuetHyio popmyity — oopMIisieM sTYEHKY BbIBOJA Pe3yIbTaTa.

@006. — CoxpaHeHHe pacyeTHOro JIKCTA.

@007. — 3amuTa pacyeTHOro JIMCTa OT CIIyYalHbIX WM HET, U3MEHEHUI IPOrpaMMBbl.

@008. — Beidop tumna ¢opmyn, BecraBka Matematiueckux (pyHKIMA B (hOpMyITy.
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@009. — Penaktupyem (popmyibl.

@010. — Beoa popMyJibl ¢ TPUTOHOMETPUEN.

@011. — [lenaem cTONOUK OYE€Hb Y3KUM — YTOO HE OTBJIEKAJI IIPOMEKYTOUHBIMU PE3YJIbTaTaAMHU.

@012. — Pacyer oObeMa 1 Beca KOHYCa U YCEYEHHOT'O KOHYCA.

@013. — BctaBUM pUCYHOK.

@014. — BcraBum Jjiuct Ne 2.

@015. - [lepenoc pe3yabTaTOB — KOIMTMPOBAHUEM.

@016. — [TporpammupoBanue ( 3anuch ) Makpoca .

@017. — [lepenoc pe3yabTaToB ¢ MpuMeHeHrneM Makpoca.

@018. — [Ipumeyanue 1Mo HarMcaHuio (POPMYJI B KHUTE.

@019. — Cozpanue nucra «OraBiaeHue».

@020. — Cozmaem ynoOHBI 1151 pabOTHI MacIITad JIMCTA.

3anuck nporpammsl B Excel

IlepBeiM fenom otkpoem uucteiil uct Excel no umenu A_00.

ItoT (pails1 eCTh B NPUJIOKEHUU ( CKAUMBAEM I10 CCBUIKE ).

Cpagzy ke coxpansieM ero nog umeHem E 001. D1o uTo Obl y HAaC BCerja OCTaBaJICs YUCTHIH JIUCT.

CrieBa BUJIEH 3€JICHBIN MPSAMOYTOJIbHUK «PDaiiyi» MpaBee BUIHO YTO Mbl HAXOIMMCS B PEXKUME
«I'maBHasA».

@001. Ha sucte HE0OX0AMMO BHITIOJHUTH 3ar0JIOBOK pacyera. [[jist 3Toro craBuM Kypcop B
sueniky Al u He oTiyckas

JleByio kHOMKY MbIlM BeAeM K stueiike F1. fueiiku Beiaensiorcs nperoM. OTIYCTUM KHOMKY
MBIIIIH, TIepeBeeM

Kypcop Ha 3Hauek «OObeMHUTh TYerKm», ( cMoTpu Puc 02 ) menkHeM KHOMKOW — Slueiiku
OObETUHSATCS.

Puc. Dxpan Excel uenrposka.

299
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in [nagHas BcTagka DPopmynsl JaHHbie PeLeHInpoBaHue Bug |
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2999

JleBoil KHOIKOU MBIIIY IIeJIKHeM Ha oObequHeHHon oonactu A1-F1 — BeiOpas ee. Illenkaem
JIeBOW KHOMKOH Ha CTpoke (popMyJT M B CTpoKe (popMyi nuiieM «Bec nmpsmoyronbHoro opyca.». Jta
HAJIITUCh TIOSIBUTCS B BBIOPAHHOM OOJIaCTH.

@002. TlepeBoguM Kypcop Ha 3HaYKU «LIeHTpoBKa» M BbIOEpEM BEPTHKAJIBHYIO HEHTPOBKY
«ITo ueHtpy». 'opu3oHTANIBHYIO LIEHTPOBKY TOXke «IIo LeHTpy».

Hanee menkaeM Ha 3HaUKe «Bpioop popmyn»— Beriiaer Tadmuaka Puc 06.

B tabnmmuke BeiOepeM Kareropuio «Marematudeckue». OK.

[paBoit kHONKO¥ mekaeM 1o Haanuck B A1-F1 — nosiButcs tadmuka Puc 03.

B Heii BeiOupaeM myHKT «Popmar ssueek».

Puc. Dxpan Excel BcTaBka.

299
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299
Iocne menuka Ha «Popmare siaeek» nossBUTCA Tadbmuka Puc 04:
Puc. Dxpan Excel popmar.

11
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B xononke «Yucno»— Beioupaem «O0mee»

B 3t0i1 Tabnuuke BeiOEpeM pazmep mpudTa HaIMKUCH, BET MPUQTa, MOKHO BHIIOJIHUTH I'pa-
HUILY BBIIEJIEHHOW OOJIaCTU B BHJE paMKH ( MOKHO Oe3 rpaHuiibl ). MOXHO 3a1uTh ( OKpacuTh )
BBIOpaHHYIO 00JIACTh.

B nyHkTe «3ammura»— BeiOepeM «3aluinaemMas ssueiika». B atom pexume npu padote ¢ tad-
JIUIEN HAAMKUCh B 9TOU sSTYEHKE U3MEHUTb OCTAETCSI HEM3MEHHOM.

Jlanee HaM HaJO pa3MECTUTh UCXOTHbIC IAaHHBIE TSI pacyueTa.

HasBaHusi MICXOIHBIX IAaHHBIX PACTIONOXHUM B CTOJIOMKE «A».

@002A. CtaBuM Kypcop B siueiiky A12 Haxumaem JieBy10 KHOIIKY MBIIIIY U C HAKATON KHOII-
KOH BejileM BBepX

no saeriku A2. Ctonouk A2-A12 Beiiensiercs. CTaBiUM Kypcop B BbIICTICHHBIN CTONOWK U
KMEM

MPaBYIO KHOIKY MBIIIIH.

[MosiButcst Tabmmuka Puc 03. B Heli BeiOupaeM nmyHKT «®Popmar stueek». [locie miendka Ha
«Popmare syeek»nosBUTCSA Tadmumuka Puc 04: B sT0ii Tabnuuke BbIOEpeM B KOJMOHKE «YHCIO»—
BoIOMpaeM «O01mee»

pasmep mpudrta Haamuceit ( 16 ), uset mpudTa ( YepHbIA ), MOKHO BBITIOJTHUTh I'PAHUILY BbIJIE-
JIEHHOH 00J1acT! B BUJE paMKH ( enaeM Oe3 rpaHulbl ). MOXHO 3auTh ( OKpacUTh ) BHIOpPAHHYIO
00J1aCTh.

@003. — B nyHKTe «3amnmra»— BeOepeM»3aluiiaeMas ssueiika». B 3Tom pexxume, mpu padote
¢ TabnuLed,

HAJIHCh B 3TON sSTYEHKE U3MEHHUTh HE MOTYyYUTCS — HAJMUCh OCTAETCS] HEM3MEHHOM.

12
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TouHo Tak:xe oopadoTaem cTonouk»C». C2-C12. B aToM cTonduke OyzieT BbIBeIeHbl HA3BaHU S
PEe3yJIbTaTOB pacyera.

Tenepp 3anonHUM CTOTOMK «A» 3anucsamu. Lllenkaem eBoi KiiaBuien Ha siueiike A2.

B croke ¢opmyn numem: «Pazmepst 6pyca B Mm.». Haanuchk nosisunachk B stueiike A2. Illen-
KaeM ITPpaBoy KJIaBUIIIeH 1o HaamucH B stueiike A2. B tabmmuke Puc 03 Beigensiem «Popmare ssaeek»,
tabmuke Puc 04 — n3meHsieM 1iBeT mpudTa Ha 3ejeHbli. V3MeHseM 1BeT 3aIMBKU Ha OJeJHO —
roy6oii. Extep.

@(004. Ecnu BbicOTa STYEMKM MaJsla — CTABUM Kypcop Ha IpaHMIly Mexay «2» U «3» Cmorpu
Puc 01.

[NosiBUTCS KpecTuk co crpenoykamu. Haxxumaem JieByIo KJIaBUINY M TSIHEM I'DAHHUILY CTPOKH
BHU3 Jienias

CTPOKY OOJIbIIIE TIO BHICOTE.

TodHO TakXe — eciM HaJo crienarh ssYeiKy ammHHee. Kypcop Ha rpanuity mMexay «A» u «B»
Y JKMEM JIEBYIO KJIaBHIIY M TSTHEM BIIPABO JieJiasi CTOIOUK «Ax»Iupe.

TouHO Takske 3amoiHseM sTueiKy AS HaaAMUchio «[MMHa»TONBKO HBET HIprdTa OCTABUM Yep-
HBIM U1 3aJIUBKY He aenaeM. B sueiiky A7 numem «[lIupuna». B sueiiky A9 numem «Boicota.

B sueiiky A1l numem «YaenbHbIA BeC B T/KYO.M.».

AHAJIOrMYHO 3an0IHUM CTONIONK» C». Illenkaem jeBoi KaaBuiien Ha suerike CO.

B croke popmyn numem: «Bec 6pyca B krc.». Haanuch nosiunack B stueiike C6. [llenkaem
MpaBoil KJIaBuIled mo Haanmucu B sueiike C6. B Tabmmuke Puc 03 Boigensem «Popmare sueek»,
tabmuke Pruc 04 — u3mensiem nBet mpudra Ha KpacHbid. VI3MeHsieM 1[BET 3aJIMBKU Ha OJieHO —
xentoiid. EHTep.

B nynkTe «3ammuTa»— BeIOEpEM «3aluiaeMas sueikar».

@004 A. Tenteps 06padoTaeM CTOIOMK «B»— B HEro omeriaeM — BBOAMM UCXOHBIE [P POBbIE
JaHHBIE.

CraBum Kypcop B sueiiky B12 HaxxumaeMm j1eBy10 KHOIKY MBIILIH U C HAKATOW KHOIIKOW BEJIEM
BBEpX 10 suerku B2.

Cronbux B2-B12 Boigensiercsi. CTaBUM Kypcop B BBIIEJCHHBIH CTOJIOMK M XKMEM IPaBYIO
KHOIIKY MBIIIIH.

[Mosieutcst Tabnmmuka Puc 03. B Helt BeiOMpaem myHKT»Popmar sueek». [locne memuka Ha
«Popmare sueek»mosBuTCcs Tabmuuka Puc 04: B atoit Tabnuke BeIiOepeM pasmep mprdTa HaIm-
ceit ( 16 ), uBer mpudta ( YepHbIN ),

B rpadge «Yucno»soibupaem ¢opmar «YucnoBoii». B rpade «BbipaBHUBaHME»BHIOMpPaEM
BbIPaBHMBaHIE

KaK 10 BEpPTUKAIM, TaK U MO TOPU3OHTAIM MO LEHTpy. B rpade «3amura»HyxkHO yOparh
3amuTy sg4eek. EHTep.

@005. fueiika BrBoma pesynbrata D6. craBuM ranodky «CKpbITh (hOpMyIibl». 3almry yoe-
peM.

3anuBKy crenaeM CBeTIo kenToi. B rpade «YUucno»BeiOnpaem gopmar «YucaoBoi».

BripaBHMBaHUE BCe 110 LIEHTPY.

Teneppb nuinem opmyay pacuera. llenkaem Ha sueiike D6. Slueiika BbIIEIUTCS YEPHOU paM-
KOM.

B crpoke popmyin craBum 3HaK «=». B Excel Bce (popMyIbl HAUMHAIOTCS CO 3HAKa PaBHO.

Hanee nepeBoauM Kypcop Ha siueriky BS — mienkaem — B cTpoke popmyit otnedataiach BS.
[Teyaraem 3HaK «*» yMHOXKUTh. 3aTeM Kypcop Ha siueiiky B7 — mesikaem, neyaraem *. 3atem Kypcop
Ha siueiiky B9 — menkaem, reyaraem *.

3arem Kypcop Ha siueiiky B11 — menkaem, neyaraem /1000000.

B urore ¢ crpoke opmy: Oyzaet 3anuce»=B5*B7*B9*B11/1000000»EnTep.

13
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[Tpu nocranoBke B siueiiku BS...B11 dncen ucxoqHbIX JaHHBIX — B STYEUKE MOSIBUTCS pe3yJIbTaT
pacuyera.

[TpoBepbTe O KOHTPOJILHOMY MTPUMEPY MPUBEAEHHOMY BBIIIIE.

@006. Iocne mpoBepku coxpanuM pacuyetHsiid TUCT Kak ¢aiin E 00. 3arem kak ¢aiin E O1.

B ®daiine E 01 3a06mokupyemM u3MeHEeHHS TOTO, YTO U3MEHSTh HE XOTHM.

@007. TTpoBepum, YTOOBI B CTONONKE» B»0Obl1a CHATA 3aIUTa CO BCEX sTUeeK.

UroOw! B stueiike D6. Bputa cHATa 3amuTa, HO cTosiia rajiodka «CKphITh (DOPMYJTbD».

OtkpoeM pexuM «PeriensupoBanue». CripaBa UKOHKA «3alUTUTh JUCT» [llenkuem.

Brritner Tabmuka Puc 05. Puc. Dxpan Excel 3anmra.

299

3awmTa nncTa @_ 2

@ 3AWHMTHTE NHMCT M COAEMMMOE JAlMILAEMBIX AYEek

Maponb ANA OTKAMDYEHWA 3AWMTEI MMCTa:

F'B3|:FELIJI-1TI: ECEM NONbI0BATENAM ITOMD NMCTA.

ZI

| BelneneHMe He3aﬁnnmpnsaHHblx AYEEK
HOPMETUPOBEHWE AYEEH |
hOpPMaATHUPOBaHWME CTONDUOE | =

_| hopMaTHpOBaHME CTPOK
|| ecrasky cronbucs

|| BCTaBKy CTpOK

| BCTaBKY rMNepCcLInoK
| ynanerwe cTonbuos

| ynaneHWe cTpok

T
o
=
i |
% |
1

DK J | OTHMEHS
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371ech HY)KHO yOpaTh raJlouky C IMyHKTa «Bbigenenue 3a010KMpoBaHHbIX sueek». 3ateM OK.

3apanee 3anummTe naposb. [IpoBepsTe 3aKphIB JIHMCT, 3aTEM CHOBA OTKPBIB €TI0 — MOKHO JIA
MEHSITh UCXOAHBIE JaHHbIe U OyIeT I MeHAThCs pe3yibTar. Eciu uto He Tak. daiin jucra yaanurhb
— oTKphITh (paidn E 00,

coxpanuTh ero kak E_01 u cHOBa MpoBepuTh BCe STYEHKH Ha OJIOKUPOBKY.

Ha Bcex nmucrax nmpuMeHeH naposb «blok»( s cripaBku ).

T'oTOBBII JTUCT C OJIOKMPOBKOH TMOJ1 TTApoJieM coxpaHsieM o umenem E_01_Z.

He cmymiaiitech, 4To mpocTyio IporpaMMy Tak J0JTO JIeNald — Jablile JeJI0 MOUIeT ObICTpen.

Bynem ucnons3zoBats HezamuneHHbn ¢aii E 00 — CoxpaHATh €ro noj IpyruM UMEHEM, 3aTeEM
3aMEHSITh, NOOABJISITh HA/IITUCHU, PEJAKTUPOBATh (POPMYJIBI — BpeMst IOTpeOyeTcsl MeHBbIIIe.

Crepytompie pacueTsl Oyy HOIpoOHO paCIIMChIBATh, €CIU OYIyT BCTPEUaThCsl HOBBIE JIEMEHTHI.

Bce ornmcanHbIe POrpaMMBbl MOKHO Oy/IET CKadaTh B MPUIIOKEHUH TIO CChUIKE.

14



C. ®. I'aBpuioB. «Pacuets B Excel»

Buaunmanue: OTKpbIB 17151 pabOThI PACUETHBIH JIUCT — MOKHO MEHSATH U(PHI TOJIBKO B KOJIOHKE
IJTs1 BBOJIA MCXOIHBIX TAHHBIX. YAQJIsisl UM MeHss Udpsl B IpYrux KoJoHKax Bl Ha camom nene
paspylaere CKpbIThie 32 HUIMU (DOPMYJIBL.

B pesynbrare nuct OyneT ucnopyeH, padoTaTh He CTaHET.

#Hi

Bce pacuetsl, npuBeeHHbIEB KHITE, 0(hOPMIICHBI pacdeTHBIMU JicTamu Excel B 1ByX BapuaH-
Tax — B OTKPBHITOM (popMate U B 3aKPBHITOM /17151 U3MEHeHHi popmare. Bee MOKHO cKavyath U MOb30-
BaTbCs 10 NIPUBEJEHHOM CCBUIKE.

Bec kpyrioro 6pyca

UcxoaHrble maHHbBIE:

Puc. Kpyrisiii 6pyc.

2d

Huamerp d = 127.

Hmuna L = 390.

Pacuer:

[Tnomane nonepeuHoro ceuenusi: S=d*d*Pii/4; S=127*127*Pii /4..;
S=12667,68698.

Macca 6pyca:

Q=7,85*S *L/1000000..;

Q=7,85 *12667,68698*390 / 1000000..;

Q =38,782124 kr.

3amnces nporpammbl B Excel

[TepBbim nenom otkpoem Jyiuct Excel no umenu E_00. ( Ckavyars U3 nNpuioxkeHus ).

15



C. ®. I'aBpuioB. «Pacuets B Excel»

Coxpanum ero kak E _03. Jlanee Ha mcTe HEOOXOAMMO BBHITIOIHUTD 3ar0JIOBOK pacyera «Bec
KpYIJIOro Opyca».

[Tpumeuanue: briBaeT Excel coxpaHsATh Moja JpyruM UMEHEM He KejlaeT —

TOT/Ia BHOCUM HeOOJIbIIIOe U3MEHEHHE B 3ar0JIOBOK — TOT/IA COXPAHSETCs MO JPYyTrMM UMeHer
6e3 mpoosieMm.

[Tpocto MeHsieM Ha/IIUCh B 3arojioBKe. 3aTeM MeHsIeM HAJIUCH B CTOJIONKE UCXOTHBIX JAHHBIX:

Haamuce «[Inmuna» ocraBum, B siueirike A7 nuinem»duamerp», B ssueiike A9 nuimieM «Yeib-
HBII BEC B T/Ky0.M.»,

sueniky All Beienum u yganum kiasuineit Delete.

Sueiiky pesynabrata D6. Mensiem opmyny: [lenknem Ha D6 — B ctpoke popmyJ1 NosiBUTCS
¢opmyna.

CrtaBuM Kypcop B KOHeI[ 3anucy (pOpMYJIbl U CTUPAEM €€ OCTABUB JIUIIIb 3HAK «=».

Kypcop cripaBa ot 3Haka»paBHO»TIepeBOIUM Kypcop Ha stueriky BS — Illenkaem. [lanee BBoqum
3HAK «*»,

Hanee Ha siueiiky B7 — Illenkaem. [lanee BBonuM 3HaK «*», ere Ha siueiiky B7 — Illenkaem.

Janee BBOOUM 3HAK «*»,

Ha siueiiky B9 — Illenkaem. [Janee BBOIUM 3HAK «*».

@008. Janee menkaeM Ha 3HaUKe «Boidop hopmys»— BbiiiaeT Tadbmmuka Puc 06.

B tabnmuke BeIOepeM Kateropuio «MareMaTuyecKue».

Puc. Dxpan Excel Maremarnueckue (pyHKIMH.

99999

s

Macrep dyHKumi - war 1 us 2 ' tﬁ] 2

MoK QyHKLIAM;

BEEAWMTE KPaETKOE ONMCEHIKE D.EI-T1L_I'EII-1F|_.. KOTOpOE HYHHO HELT'ITH

BbINOMHKMTE, M HEXMMTE KHOMKY "HalTi"

KaTteropua: | MareMmaTHyeckue U EI

BribepuTe dyHKLIAHD:

CARE e e N

ACOS5H T
ASIM

ASIMH

ATANM

ATANZ &

ABS(uncnao)
BosBpawaeT Moaynb (aDConOTHYID BEAMYKMHY) 4KCna.

Puc 06

CNpaBKa No 3To QyHKLA Ik | | COTHMEHE |
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C. ®. T'aBpusioB. «Pacuertsl B Excel»

2999

[No Tabnuuke HaxoauM (PyHKIMIO Oe3 apryMeHTOB ( MycThle CKOOKH ) «[In»— 3TO KOHCTaHTa.

Beiopamu Haxkumaem «Ox»pynkims [TW BcrpauBaetcs B ¢opmyiny. anee meyaraem 3HaK
«/»1ennThb,

N newaraem uumcio 4000000 B wurtore B crpoke  OpMySa  MOTYUYUTCS:
=B5*B7*B7*19*T1N()/4000000.. Haxxumaem Entep. Coxpansiem ¢aitn nog umenem E 03 — 310
OyneT OTKpHITHIH (paiiin. DToT Kke paitn coxpansem kak E 03_Z.

310 OyaeT 3aKphITHIHA (paii.

@O008A. [Mpumeuanue: Pynkiwio [TH() kak 1 100yI0 APYTyio (PyHKIMIO HEJb3s1 TPOCTO Harle-
Yararh — ee HaJl0

o0s13aTebHO BHIOpaTh ( cMoTpu Pric 02 ) mienkHyB Ha 3Hauke BbiOopa hopmyin. Ecim pyHKIms
3ampaliMBaeT YUCIO B CKOOKHM — TO 3TO YHMCJIO HAJIO 3apaHee BBIUUCIUTH B ONPE/IeNICHHON sUeiiKe
TaONMILIBI M B CKOOKU BCTABUTH (LIEJKHYTh) HOMEP SIYEHKH, IJie XPAaHUTCS BRIYKMCIEHHOE TO YHCIIO.
Creryetr MOMHUTB, YTO B apryMEHTHl B TPUTOHOMETPHUYECKUX (DYHKIIMSX BBOASITCS TOJBKO B Paju-
aHax.

@007. Otkpoem ¢aiin E 03_Z — nepexoaum B pazfen «PerieH3snpoBaHue»-

[TpoBepumM, 4TOOBI B CTONIONKE «B»ObLIa CHATA 3aIlIUTa CO BCEX sTUECK.

UroOw! B stueiike D6. Bputa cHATa 3amuTa, HO cTosiia rajiodka « CKpbITh (DOPMYJTbD».

IllenkaeM No MKOHKE «3allUTUTD JIUCT> .

OtkpoeM pexuM «PeniensnpoBanue». CripaBa UKOHKa «3amTuTh JucT» [lenkHem.

Briiget Tabmmuka Puc 05.

3pech Hy’KHO yOpaTh TaJIouKy ¢ MyHKTa «Bbienenue 3a010KMpoBaHHbIX siueek». 3atem OK.

3apanee 3anuimmTe naposb. [IpoBepbTe 3aKpHIB JIMCT, 3aTEM CHOBA OTKPBIB €r0 — MOXHO JIN
MEHSITh UCXO/IHbIE JTaHHBIE U OyleT JI1 MeHSIThCs pe3ynbrar. Ecim uro He Tak. daiin iucrta yraiuTh
— oTKpbITh (paiin E_03,

coxpaHuTh ero kak E_03_7Z v cHOoBa MpoBepUTDb BCE STUEHKH Ha OJIOKMPOBKY.

Ha Bcex nmucrax npumeHsTs naposb «blok»( s cipaBku ).

Kak BuIuM — MeToq npaBkM madiIoHa 3HAYMTEIBHO YCKOPSIET pa3pad0TKy pacueTHOro JIUCTA.

Bec TpyobI

UcxoaHrple maHHbBIE:

Hapyxnpiit nuametp d = 200.

BuyTtpennmii quamverp dv = 100.

Hmna L = 300.

[TnotHOCTH cTasmu 7850 Kr/KyO.M.

Puc. Tpy6a kpyrnasi.

17



C. ®. I'aBpuioB. «Pacuets B Excel»

2 v

T
&)

Sn=d*d*Pii/4; Sn= 200*200*Pii/4; Sn= 31415,92654..

Sv=dv*dv*Pii/4..;

Sv=100*100*Pii/4; Sv=7853,981634..

Q=7,85*(Sn-Sv)*L / 1000000..; Q=7,85*(23561,9449)*300 / 1000000..;

Q=155,48838 kr...

3anuck nporpammbl B Excel

IlepseiM nenom orkpoem smct Excel no umenu E_03. ( Ckavyarps U3 NpuiIokeHus ).

Coxpanum ero kak E 04. [lanee Ha yiucte HEOOXOOMMO BBIMOJHUTh 3arojloBOK pacyerta «Bec
TPYObI».

IIpocTo MeHsieM HaJIKUCh B 3arojIoBKe. 3aTeM MeHsIeM Ha/IMCH B CTOIOMKE UCXOJHBIX JAHHbIX

Hannucp «JlnmmHa»octaBuM, B suerike A7 nuieM «Jluamerp HapyKHbIN»,

B siyeiike A9 nuiieM «/Iuamerp BHYTpeHHUI»,

B siueiike All numieM «YaenbHbld BeC B T/Ky0.M.»,

@009. Beigensem saueiiky ES. @opmatupyeMm ee TOUHO Kak siuenky D6.

Brigensem saueiiky E7. ®opmaTtrpyeM ee TOUHO Kak siuerky D6.

[TpoBepsiem utoOwI B siueiike D6.; ES, E7 — Beina cHATa 3ammumra, HO CTosuia ranouka «CKphITh
opmyb».

B aueiiku ES u E7 konupyem gopmyiny u3 sueiiku D6. 114 sToro menkaem Ha suerike D6
— B CTpOKe (popMy1

[NosiButca popmyna u3 sueriku D6. Boiienum ee Kypcopom Haxkas JIEBYIO KHOIKY U IIPOBEIs
1o (popmyie.

3aTeM Ha)xMeM IpaByl0 KHOIKY M Ha BblNaBliel Tabiuyke HaxMeM «CKOMUpOBaTh».

2 d
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C. ®. I'aBpuioB. «Pacuets B Excel»

Brinenum kypcopom stueiiky ES j1eBoii KHOIKOM U MOCTaBUB KyPCOP Ha MYCTYIO CTPOKY (hOpMYJT
IIeJIKHEM JIeBOUM KHOIKOM — 3aTeM ITeJIKaeM MPaBOil KHOMKOM — B BBITIABIIICH TAOMMYKE IIe/TKaeM Ha
UKOHKe «BcraButhb». B crpoke popmyst nosiButcs: ckonmpoBaHHasi (popmya u3 ssuerku D6.

TouHo Tak ke konupyem popmyity B stueiiky E7.

[lenkaem Ha siueiike ES — B crpoke ¢opmyn mnosiButcsi ¢opmyna u3 sueidku D6
=B5*B7*B7*B9*I11()/4000000..

3amensieMm B popmyiie B9 Ha B11 — [Monyuutcs : =BS*B7*B7*B11*I11()/4000000..

[enkaem Ha siueiike E7 — B crpoke ¢opmyn mnosiBurcsi ¢opmyna u3 sueidku D6
=B5*B7*B7*B9*I11()/4000000..

3amensiem B ¢opmyre B7 wnHa B9, A B9 wna Bll - Tlonyuurcs
=B5*B9*B9*B11*I11()/4000000..

Sueiiky pesyabrata D6. Mensiem opmyny: [lenknem Ha D6 — B ctpoke popmyJ1 NosiBUTCS
opmyna.

Mensem ¢opmyiny Ha: =ES-E7 Entep.

[TpoBepsieM NpaBUIBHOCTD 3AIUCEN — PACUETOM C KOHTPOJIBHBIMU ITU(PAMHU.

Ecnu Bce mpaBuiibHO — coxpansiem Jiuct Kak E 04. 3atem coxpansiem kak E 04_Z.

Bxumiouaem 3amuty sucta E 04_Z. Cmotpu @007.

Bec npaBWJILHOTO HIECTUTPAHHUKA

UcxoaHrple maHHbBIE:

Pazmep nog kmou S = 100.

mana 6pyca L = 300.

ITnotHOCTH cTamu 7850 kr /ky0. M.

Puc. lllecturpanHuk.

- el

Pacuyer:
19



C. ®. I'aBpuioB. «Pacuets B Excel»

Q=7,85 * 0,866025403 * S * S *L / 1000000..;

Sp=0,866025403 * S * S .. [1nommaap KB.MM.

Q=7,85 * 0,866025403 * 100 * 100 * 300 / 1000000..;

Q=20,3949 kr...

IIpumeuanue: IIporpamma [isi pacyera Beca IIECTUTPAHHUKA OTJIMYAETCS OT MPOTrPaMMbI
ISl KpyTJIoro opyca

TOJILKO OTCYTCTBUEM B (popmysie uucia [T1 u BBenennem koad. = 0,866025403. ..

Bec npssMOYroJibHOro TpeyroJibHUKa

bpyc.

B ceueHnr psAMOYTOTBHBIN TPEYTOBHUK.

Beicora h = 200.

OcnoBanue b = 160.

Hmana 6pyca C = 300.

Puc. TIpsAMOyTOibHBII TPEYTOIBHUK.

Macca 6pyca B kr: Q = 7,85 * b * h* C/2000000..;
Q=7,85 * 200 * 160 * 300 / 2000000..;
Q=37,68 kr...
IIpumeuanue: [Iporpamma 1t pacuera Beca IpsAMOYTOJIbHOTO TPEYTOJIbHUKA OTJIMYAETCS OT
MPOrpaMMBbl
1J1s1 IPSIMOYTOJIBHOTO Opyca TOJbKO BBeieHHeM Koad. = 0,5...
Bec TpeyroabHuKa ¢ pa3HbIMH CTOPOHAMH
Bpyc — B ceyeHun TpeyroabHUK.
Cropona a = 200.
Cropona b = 160.
CropoHna ¢ = 140.
Hmmna 6pyca h = 300.
20
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Puc. PazHOCTOpOHHUI TPEYTOIbHUK.

Pacuer:

Marepuai — cranb q = 7,85 T/ kyo.m.

Pacuer:

x=(b*b+c*c-(a*a))/(2*b*c)..;
x=((160*160+140*140-(200*200))/(2*160*140)..;

x=0,116071428...

Ua = arccos(x)...

Ua = 83,33457274...

HanpoTuB cTOpOHBI JIEXKUT OTHOMMEHHBIN YIOJL..

Bricora Ha ctopony b :

Hb =c * cos (90 — Ua ); ( 90 rpamycoB = 1,570796327 panuaH. ).

Hb = 140 * 0,993240868 = 139,0537216...

[Tnomaap TpeyroyipHUKA:

S=b*Hb/2..;S =160 * 139,0537216 /2 = 11124,29773 ...

Macca 6pyca:

Q=7.85*S*h..;Q="7,85*11124,29773 * 300 / 1000000..;

Gsf =461030/2725231222...

Q=26,19772 kr..

3anuck nporpammsbl B Excel

ITepebm netom otkpoem Jiuct Excel mo umenn E_03. ( Ckavyats U3 prIIokeHus ).
Coxpanum ero kak E 05. Jlanee Ha jcTe HEOOXOIMMO BBHITIOIHUTD 3ar'0JIOBOK pacyeTa:
«Bec pa3HOCTOPOHHETO TPEYroJIbHUKA.

[IpocTo MeHsieM HaIuUCh B 3arojioBKe. 3aTeM MeHsIeM Ha/IIMCH B CTOIIOMKE UCXOHBIX TAHHBIX
Haamuce» [Imna»octaBuMm B siueiike AS, B ssueiike A7 nuiem «CtopoHa A»,

B sueiike A9 numem «Ctopona B»,
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B sueiike All nmumem «CropoHa C»,

B siueiike A 13 murmiem «YenbHbId BeC B T/Ky0.M.»,

Brizensiem cronouk A16-A2 u popmarrpyeM ero aHaiorndao kak @002A.

«Popmar siueex». BeiOepeM pazmep mmpudra Haamuceit ( 16 ), uset mpudta ( YepHBIHA ).

«leHTpOBKa»¥ BHIOEpEM BEPTHKAJIBHYIO IEHTPOBKY «I1o 1IeHTpy».

l'opuzoHTabHYI0 IEHTPOBKY TOXke «[10 IIeHTpy».

@003. — B myHKTe «3anmra»— BeIOepeM «3aluiaeMasi saeiika» . B arom pexxume, mpu padbote
¢ TaOJINLIEN,

HAJIUCh B 3TON STYEHKEe U3MEHUTh HE MOTYyUUTCS — HAAMUCh OCTAETCS] HEM3MEHHOM.

Beigensiem cronouk E16-E2 u opmatrpyem ero aHaiorndHo kak sueiiky D6.

@005. fueiika BpBoma pesynbrata D6. craBuM ranodky «CKpbITh (hOpMyIibl». 3almry yoe-
peMm.

3anuBKy creaeM CBeTIo kenToi. B rpade «YUucno»BeiOnpaem gopmar «YucaoBoi».

BripaBHMBaHUE BCe 10 LIEHTPY.

[MpoBepsiem utoObI B siueiike D6.; E3... E16 — Bbuta cHATa 3ammTa, HO CTOSUIA TaJlOUKa
«CKpbITh (DOPMYJIBI».

Cron6uk E3...E16 cnenanu 1 pacyeta MpOMEKYTOUHBIX Pe3yJIbTaTOB — YTOO He ObLJIO CIIHIII-
KOM JJTMHHBIX (DOPMYJT — B [UIMHHBIX (POPMYJIax CJIOKHO MCKATh OIIUOKH.

B sueiiky E4 BBenem opmyiy : .x=(b*b+c*c-(a*a))/(2*b*c); [IpocTo ckonupyem ee U3 Tek-
croBoro aiina, neperiaem B ¢aiin E 05, Beiaenum siueiiky E4 u B cropky popmyit ckonupyem «=(b*b
+c*c-(a*a))/(2*¥b*c)».

3aTeM MpOCTO 3aMEHMM BeJIMYMHbI»a.b.c»UMEeHaMU siyeeK B KOTOPBIX 3TH BEJMYUHBI HAXO-
ASTCA.

Buumanue: Bce nmena siueek B aHmmickoM! Tlomyuum: «=(B9*B9+B11*B11-(B7*B7))/
(2*B9*B11)».

Enrep. Ecu B MICXOAHBIX JaHHBIX Mbl BBEJIY IAHHBIE M3 KOHTPOJILHOTO IPUMeEpa — TO TOJTy4aeM
npoMexyTounsiil pesyastat E4 = 0,116071428... Ecim He coBnajio — MIeM e omuoka.

Hanee nano Haiitu yron A: Ua = arccos(E4). Cmorpu @008A.

@008. Tanee mienkaeM Ha 3HauKe «Bpioop (hopMyi»— BhliizeT Tadauuka Puc 06.

B tabnuuke BeiOepeM Kateropuio «MareMaTnyecKue».

B crnincke maremarndeckux ¢pyHkimii uiem ACOS(uncno) — Beidrpaem — Bmecto urcna nop-
CTaBUM aJpec STYEUKH,

IJIe YMCIIO HAXOIUTCS — Cpa3y MOJyYrM OTBET B paJraHax.

Il mepeBoja B rpagychl uucio ymHoxaeMm Ha 180 u nenum Ha [TW. Ho niportie ganee perarh
B paJMaHax.

Haxonum BbicOoTy Ha cTOpoHY b :

Hb =c * cos ( 90 — Ua ); [Tpumeuanue: 90 rpagycoB = 1,570796327 paauaH..

@010. B saueiiky E7 Beegem ( 90 — Ua ); [Insa storo Beienum E7. B crpoke ¢opmyn BBe-
aeM «=1.570796327-ES «npuuem ES nyumie BBectu 1mienkHyB Ha siueiike ES. Entep. B sueiike E7
TMOSIBUTCS

npomesxkyTounsiii oreer 0,116333652..

Brizenmum stueiiky E8. B crpoke ¢opmysT BBOIMM»=«IIOTOM IIeKaeM 3Hauek «Brioop ¢op-
MYJI»U BHIOMpaeM

COS(uncno) — BMecto uyncna craBuM 1ienkHyB no E7. OK. 3arem B ctpoke popmys craBum
KypCOp MEkK/1y 3HAKOM

«=» u COS. lllenkaem Ha siueiike B11. 3atem BBOIuM» *». CTaBUM Kypcop B KOHell (DOPMYJIbI
— Enrep.

[Monyuurcs B sueiike E8 crnemyomas gopmyna: «=B11* COS(E7)». B sueiike ES Oyner
139,0537216...
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9to HaiaeHa Beicota Hb = 139,0537216... [lanee Haxogum IUIOIA/1b TPEYTOJIbHUKA:

S =b * Hb/2; B sueiike E9 numem dpopmyny «BO*E8/2». Anpeca siueek BBOIUM IIENKAs 110
SIYEHKaMm.

B sueiike E9 — omans S = 11124,29773 ... [lanee Haxonum Bec Opyca B siueiike D6.

Beigenum siueiiky D6.. B crpoky ¢dopmyn numem «= B13*B5S*E9/1000000». Anpeca sueek
BBOJIMM IIIEJIKAsI TIO HAM.

B sueiike D6 Bec Opyca = 26,1977 krc. Macca Gpyca:

Q=7,85*S*h;Q=7,85%*11124,29773 * 300 / 1000000; Q = 26,1977 krc.

BriBeneM HEKOTOpbIE IPOMEKYTOUHBIE PE3y/IbTaThl KOTOPbIE MOTYT MOHAJOOUTHCSI:

Brigensem sueiiky C8. Ha sueiike npaBoil KHOIKOI — Ha MeHIo «Popmar sueek»— BoicTas-
nsieM crienyionye 3HadeHust: Yucino = Oommid, [o ueHTpy Bee, pasmep 16, 3anmiBka bienHo 3eneHas,
3amura BKJIIOYEHA.

Aueiiku C10 u C12 — popmatrpyem TouHo takxke. Cmorpu @002., @003.

B sueiike C8 numem «Yron A», B siueiike C10 numem «Beicota Ha ctopony B,

B sueiike C12 numem «[Tnomans Tpeyronpaukax». Yto0 ObU10 OBICTPEl — BhIACISIEM STUSHKY
C8 u xomupyem ee.

3arem BoiiensiemM siueiiky C10 u BcraBuMm, 3arem BbiensieM siueiiky C12 v BcTaBUM, IOTOM
COXpaHUTb (pailil.

3arem Boiiensiem stueiiky C10 u B cTpoke hopMyJ1 UCIIPaBiIsieM HaIITUCh, aHAJIOTUYHO MTPABUM
sueniky C12.

Cmotpu @005.

Buinensiem stueiiku D7...D16 u ¢popmaTrpyem ux Kak siueiiku BBoga (hopMyJ1 U BBIBOJA Pe3YJib-
tara cmotpu @005.

Brigensem sueiiku D8 — B crpoke popmyn numiem: «=E5*180/3.14159»nepeBenu U3 paguan
B rpagychl, ES BBoauM mmienkas Ha siueiike ES. Beinensem siueriku D10 — B crpoke hopmyin nuiem:
«=E8». E8 BBOogMM 11Ie/IKaHbeM Ha stueiike E8. Boiensiem siueiiku D12 — B crpoke dhopmys nuiem:
«=E9». E9 BBOAMM I1IeJIKAaHbEM Ha sgueiike E9.

Ecnu Bce mpaBuibHO — coxpansieM jiuct Kak E 05. 3arem coxpansiem ero kak E 05_Z.

@011. YtoObl MpOMeKyTOUHBIE Pe3yJIbTaThl He OTBIeKamu — CTaBUM Kypcop Ha TpaHUILy
Mexay crononkamu E u F

W capuraem rpanuiyy cronouka E nenas ero HacTonbKa y3KuM, 4TO HM(PHI CTAHYT HE BUIHBI.

Bxumouaem 3amuty ucta E 05_Z. Cmotpu @007.

Bec Tpanenun

OcnoBanue b = 300.

Bepx a = 140.

Bricora h = 160.

Jmana 6pyca L = 400.

Marepwuain — cranb q = 7,85 T/ kyO.m.

Puc. Tpanenus.
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Pacuer:

[1nomanp Tpanenuu:

S=h*(b+a)/2..; S=160*(300+140)/2; S=h*(b+a)/2; S= 35200...

Macca:

Q=7,85 * S *L /1000000..; Q=7,85 * 35200 *400 /1000000..;

Q=110,528 kr...

3anuck nporpammsl B Excel

[lepBbm nesiom otkpoem uurcTbiii uct Excel mo nmenu E 00.

ITOT (pails eCTh B MPUJIOKEHUHU ( CKAUMBAEM IO CCBUIKE ).

Cpazy xe coxpaHsieM ero noja umeHem E 02.

CneBa BUJEH 3eJIeHbll MPSAMOYTOJIBHUK «Paili»paBee BUIHO YTO Mbl HAXOIUMCS B pEXUME
«['maBHasA».

@001. Ha nmcte He0OXOAMMO BBITIOJTHUTD 3arojIOBOK pacyera. [Jis 3Toro craBum Kypcop B
sa4erky Al u He oTmyckas

JleBy1o KHONKY MBI BefeM K sAuerike F1. fueriku Beipensorcs nserom. OTIYCTUM KHOIKY
MBILIH, IEPEBENEM

Kypcop Ha 3HaueKk «OObeIMHUTH sTuelikn», ( cMoTpu Puc 02 ) menkHeM KHONKOWN — STueiku
00bEAUHATCA.

JleBoli KHOIKOW MBI IIEJIKHEM Ha 00beinHeHHo# oonactu Al-F1 — BriOpas ee. [llenkHem
JIeBOYM KHOTMKOM Ha cTpoke (hopMyl U B CTpoke ¢ropmyi numeM «Bec TpanenumaansHOro opyca.».
DTa HAANKCh TIOSIBUTCS B BHIOPAHHOW OOJIACTH.

@002. IMepeBonuM Kypcop Ha 3Ha4YKH «LleHTpoBKa»W BhIOEpEM BEPTUKAIBHYIO HIEHTPOBKY
«I1o ueHTpy». ['Opu30HTANILHYIO LIEHTPOBKY TOXke»I1o LieHTpy».

Hanee menkaem Ha 3Hauke «Bpioop popmyn»— BeliiaeT Tabmmuka Puc 06.

B tabimuke BeIOEpeM Kateropuio «Marematudeckue». OK.

[TpaBoii kHONKOM 11iesikaeM o Haanucu B Al-F1 — nosButcs tadnmuka Puc 03.

B Heit BoIOMpaem myHKT «PopMar ssdeek».

Iocne menuka Ha «Popmare srueek»1ossBUTCA Tabmuka Puc 04:
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B xononke «Yucno»— Beioupaem «Oomee»

B 3t0i1 Tabnuuke BeiOEpeM pazmep mpudTa HAINKUCH, IIBET MIPUQTa, MOKHO BHIIOIHUTH I'pa-
HUITY BBIJIEJIEHHON 00JacTH B BUJE paMKHU ( MOXHO Oe3 rpaHuilbl ). MOXHO 3aUTh ( OKPacHTh )
BBIOPAHHYIO 00J1aCTh.

B nyHkTe «3amura»— BeiOepeM «3anuiaemast ssueiika». B aTom pexkume npu padote ¢ Tad-
JINLIEW HAJIHUCh B 9TOU SUYENKE U3MEHUTDL OCTAETCS HEU3MEHHOM.

Jlanee HaM HaJI0 Pa3MECTUTh UCXOJHbIE JaHHbIE IS pacyera.

HasBanusi MICXOIHBIX IAaHHBIX PACTIONIOKUM B CTOJIOMKE «A».

@002A. CraBum Kypcop B stueiiky A12 HaxxumaeM jieByl0 KHOMKY MBIIIN U C HAKATOW KHOII-
KOH BejiIeM BBepX

no siueriku A2. Ctonouk A2-A12 Beigensiercsi. CTaBUM Kypcop B BBIICIEHHBIN CTOIOUK U
KMEM

MPaBYI0 KHOIKY MBbIIIIH.

[osiButcst Tabmuka Puc 03. B Heii BeiOupaem nyHKT «Popmar siueek». [locnie menyka Ha
«Popmare siyeek»nosBUTCSA Tabmuka Puc 04: B sT0ii Tabnuuke BbIOEpeM B KOJMOHKE «YHCIO»—
BeIOMpaeM «Oo1ee»

pasmep mpudrta Haamuceit ( 16 ), uset mpudTa ( YepHbI ), MOKHO BBITIOJTHUTh IPAHUILY BblJIe-
JIEHHOM 00J1acTH B BUJE paMKH ( JiesaeM Oe3 rpaHutibl ). MOXHO 3auTh ( OKpacuTh ) BHIOPAHHYIO
00acTb.

@003. — B myHKTe «3anmra»— BeIOepeM «3aluiaeMasi saeiika» . B aTom pexume, mpu padbote
¢ TaOJINLIEN,

HAJIUCh B 3TON STYEHKEe U3MEHUTh HE MOTYyUUTCS — HAAMUCh OCTAETCS] HEM3MEHHOM.

TouHo Tak:xe oopadoTaem cTonOuk»C». C2-C12. B aToM cTonduke OyzeT BbiBeIeHbl HA3BAHUS
PE3YJIbTATOB pacueTa.

Tenepp 3anonHuUM CTONONK «Ax»3armucsamu. llenkaem neBoii KiaBuineit Ha siueiike A2.

B croke ¢opmyn numiem: «Pazmepst 6pyca B Mm.». Haanuck nosisunack B stueiike A2. Ilen-
KaeM ITPpaBoOy KJIaBHIIIeH 1o HaamucH B stueiike A2. B tabmuke Puc 03 Beigensiem «Popmare ssueek»,
tabmuke Puc 04 — n3meHsieM 1iBet mpudTa Ha 3ejieHbli. V3MeHseM 1BeT 3aIMBKU Ha OJIeJHO —
roiy6oii. Extep.

@(004. Ecnu BbicOTa STYEMKM MaJsla — CTABUM Kypcop Ha IpaHMIly Mexay «2» u «3» Cmorpu
Puc O1.

[osiBuTCs KpecTuk co crpenodykamu. HaxnmMaem JieBylo KJIaBUILY U TSIHEM TPAHULYYy CTPOKU
BHU3 Jiefas

CTPOKY OOJIbIIIE TIO BHICOTE.

To4HO TakXke — ecli Ha/l0 c/ienaTh sueiky anHHee. Kypcop Ha rpanuily Mexny «A» u «B»u
’KMeM JIEBYIO KJIABHIITY U TSIHEM BIIPABO JieJ1ast CTOJONK «A»IHpe.

TouHO Takke 3amnonHseM sTueiky AS HaaAMUchio «[MMHa»TONBKO HBET HIprdTa OCTABUM Yep-
HBIM U 3IMBKY He JienaeM. B sueiiky A7 nuiem «IlIupuna Bepxa». B sueiiky A9 numiem «Illupuna
OCHOBaHUA» .

B sueiiky A1l mumem «Boicota». B siueiiky Al3 numem «YenbHbIA BeC B T/KYO.M.».

AHaJIOrnyHo 3anojaHuM cToouk «C». Illenkaem jeBo KiaBuiler Ha sueiike CO.

B croke popmyn numem: «Bec 6pyca B krc.». Haanuch nosiunack B stueiike C6. [llenkaem
MpaBoil KJIaBuIled mo Haanmucu B sueiike C6. B Tabmmuke Puc 03 Boigensem «Popmare sdueek»,
tabmiuke Pruc 04 — u3mensieM 1Bet mpudta Ha KpacHbIid. VI3MeHsieM 1BET 3aMBKM Ha OlefHO —
xentoiid. EHTep.

B nynkTe» «3amuTa»— BeIOepeM «3aluiaeMast saeiKka.

@004 A. Tenteps 06padoTaeM CTOIOMK «B»— B HEro omeriaeM — BBOAMM UCXOHBIE [P POBbIE
JaHHBIE.
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CraBuMm Kypcop B sueiiky B12 HaxxumaeMm 1€By10 KHOIKY MBIILIH U C HAKATOW KHOIIKOW BEJIEM
BBEpX 10 siuerku B2.

Cronbux B2-B12 Boigensiercsi. CTaBUM Kypcop B BBIIEJCHHBIH CTOJIOMK M XKMEM IPaBYIO
KHOIIKY MBIIIIH.

[osiButcst Tabmuka Puc 03. B Heii BeiOupaem nyHKT «Popmar siueek». [locne menyka Ha
«Popmare siueek» nosiBuTcs Tabnmmuka Puc 04: B aToii Tabnmuke BeIOepeM pa3mep IipudTa HaIrm-
ceit ( 16 ), uBer mpudra ( YepHbIN ),

B rpage»Yucno»poidupaem dopmar «YHucnopoit». B rpade «BbipaBHUBaHME»BHIOMpPaEM
BbIPaBHUBaHNE

KaK 10 BEpPTUKAIM, TaK U MO TOPU3OHTAIM MO LeHTpy. B rpade «3amura»Hyx)HO yOpaTh
3amuTy sg4deek. Extep.

@005. dueiika BpBoma pesynbrata D6. craBuM ranodky «CKpbITh (hOpMyIibl». 3almry yoe-
peM.

3anuMBKy caenaeM CBEeTIo kenToi. B rpadge»Yucno»Bbidonpaem gopmar «UucaoBoii».

BripaBHMBaHUE BCe 110 LIEHTPY.

Teneppb muinem popmyay pacuera. llenkaem Ha srueiike D6. Slueiika BbIIEIUTCS YEPHOU paM-
KOM.

B crpoke popmyin craBum 3HaK «=». B Excel Bce (popMyIbl HAUMHAIOTCS CO 3HAKa PaBHO.

Hanee nepeBoauM Kypcop Ha siueriky BS — mienkaem — B cTpoke popmyit ornedataiach BS.
[Teyaraem 3Hak» *(«yMHOXUTD. 3aT€M Kypcop Ha siueriky B7 — miesikaem, neuaraem +. 3atem Kypcop
Ha siueiiky B9 — menkaem, nevataem )*.

3areM Kypcop Ha siueriky B11 — menkaem, neyaraem *, 3ateM Kypcop Ha siueiiky B13 — men-
kaeM, nedaraem /2000000.

B urore ¢ crpoke ¢opmyn Oyznet 3anuck «=B5*(B7+B9)*B11*B13/2000000»EnTep.

[Tpu nocranoBke B siueiiku BS...B11 dncen ucxoqHbIX JaHHBIX — B STYEUKE MOSIBUTCS pe3yJIbTaT
pacuyera.

[TpoBepbTe O KOHTPOJILHOMY MTPUMEPY MPUBEAECHHOMY BBIIIIE.

@006. Tlocye mpoBepKU COXpaHUM pacueTHBI JIMCT Kak ¢ain E 02. 3atem coxpaHUTh Kak
aiin E 02_Z.

B ®aiine E 02_7Z 3a0610KMpyeM U3MEHEHHS TOr0, YTO U3MEHSITh HEe XOTHM.

@007. TTpoBepum, 4TOOBI B CTOJIONMKE «B»ObliIa CHATA 3aIlIMTa CO BCEX sIUEeK.

UroOw! B stueiike D6. Bputa cHATa 3amuTa, HO cTosiia rajiouka «CKphITh (DOPMYJTbD».

OTtkpoeM pexum»PeniensupoBanme». CripaBa MKOHKA «3auTUTh JUcT»enkHeM.

Briiget Tabmmuka Puc 05.

37ech Hy’KHO yOpaTh TaJIouKy ¢ MyHKTa «Bbienenue 3a00KMpoBaHHbIX siueek». 3ateM OK.

3apanee 3anuiure naposb. [IpoBepbsTe 3aKpbIB JUCT, 3aTEM CHOBA OTKPBIB €I0 — MOKHO JIN
MEHSITh UCXO/IHbIE JTaHHBIE U OyleT JI1 MeHSIThCs pe3ynbrar. Ecim uro He Tak. daiin iucrta yaaiuTh
— oTKphITh (paiin E 02,

coxpanuTh ero kak E 02_Z u cHOBa poBepUTh BCe STUEHKU HA OJIOKMPOBKY.

Ha Bcex nmcrax npumeneH naposb «blok» (i cpaBku ).

Ecmu Bac cmymaer pacrnoynoxkeHue pUCyHKOB MJIM TaOJIMII B KHUTE, a TaKKe OTCYTCTBUE UX —
HE CMYIIaiTeCh, MporpaMMa mpeoopasyolnas UCXOAHBINA TEKCT B AJIEKTPOHHYI0 KHUTY MHOTA cama
pelaer rje KakoMy PUCYHKY JIydllle HaXOAWTHCS M aBTOp Ha Hee MOBIHATh He MoxeT. CMoTpute
CCBUIKY- TaM aBTOP yKa3aJl MPaBUJIbHOE PACIIOIOKEHNE PUCYHKOB M TaOJIHII.

Bec yceueHHoro konyca

bpyc B BUE yceueHHOro KoHyca.

Bonbimii fuamerp d = 600.

Menbinuii tuametp dv = 200.

mana 6pyca L = 300.
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Puc. Konyc yceueHHBIN.

5 2 v

O6beM yceueHHOro KoHyca:

V=(L * Pii / 3)*( Rb*Rb + Rm * Rm + Rb * Rm )..;

V=(300 * Pii / 3)*( 90000 + 10000 + 30000 )..;

V =40840704,5...

Macca 6pyca:

Q=7,85 * V/1000000..; Q= 7,85 * 40840704,5 / 1000000..;
Q =320,59953 kr..

Hpyroi BapuaHT pacuera @012. :

Puc. Konyc yceuennsiii Bapuanr 2.

299
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299

ItpuxoBasi IMHUSA, NapaJUIeNbHast MPaBOM 00pasyIolIell OTCEKAaeT TP MOJOOHBIX TPEYToyb-
HUKA.

TpeyronbHUK ¢ OcCHOBaHUEM «dm» U BbICOTON «L» U TpeyroibHUK ¢ OCHOBaHHEM «d» M BBICO-
TOl «Lp».

OcnoBanue dm=d-dv.. dm=600-200.. dm=400.. Pemas nponopuuu Haxoaum BbICOTY Lp..

Lp=d*L/dm.. Lp=600*300/400.. Lp=450.. Lv=Lp-L.. Lv=450-300.. Lv=150..

O6beM KOHYCa paBeH MPOU3BEIEHHIO IO OCHOBAHHS HA OIHY TPETh BBICOTHI.

Haxonum o0beMbl KOHYCOB ¢ OCHOBaHUSIMH «d» 1 «dv»: V = Pii*d*d*Lp*(1/3)/4..

V = Pii*600*600*450*(1/3)/4.. V =424115001.. Ananornuno Vv=1570796..

O6BeM ycedeHHOro KoHyca 3To pa3sHoCTh 00beMoB Vy = 424115001-1570796..

Vy =40840705.. Bec yceuennoro konyca Q = 320,599 krc.

3amncs nporpammbl B Excel

IlepseiM fenom otkpoem suct Excel no umenu E_04. ( Ckayatps U3 NpuIokeHus ).

Coxpanum ero kak E 06. [lanee Ha ymcte HEOOXOOMMO BBHIMIOJHUTH 3arojIOBOK pacyerta «Bec
YCEUEHHOTO KOHYCa».

ITpocTo MeHsieM HaIKCh B 3ar0JIOBKE.

@002A. CraBum Kypcop B siueiiky A17 HaxxumaeM jieByi0 KHONKY MBIIIU U C HAKATOW KHOII-
KO BeJIeM BBEPX

no sueriku A2. Ctonouk A2-A17 Beensiercs. CTaBuUM Kypcop B BbIICTEHHBIN CTONOMK U
KMEM

MIPaBYIO KHOITKY MBIIIIH.
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[osiButcst Tabmuka Puc 03. B Heii BeiOupaem nyHKT «Popmar siueek». [locnie menyka Ha
«Popmare siyeek»nosBUTCSA Tadmmuka Puc 04: B 3T0ii Tabnuuke BbIOEpeM B KOJMOHKE «YHCIO»—
BeIOMpaeM «Oo1ee»

pasmep mpudrta Haamuceit ( 16 ), uset mpudTa ( YepHbI ), MOKHO BBITIOJTHUTh I'PAHUILY BblJIe-
JIEHHOM 00J1acT! B BUJE paMKH ( JiesaeM Oe3 rpaHutibl ). MOXHO 3aauTh ( OKpacuTh ) BHIOPAHHYIO
00acTb.

@003. — B myHKTe «3anmra»— BeIOepeM «3aluiaeMasi saeiika» . B arom pexxume, mpu padbote
¢ TaOJINLIEN,

HAJIUCh B 3TON STYEHKEe U3MEHUTh HE MOTYyUUTCS — HAAMUCh OCTAETCS] HEM3MEHHOM.

TouHo Takske oO6padoraem cTonouk «Cx». C2-C17. B aToM cTosndunke OyaeT BbIBeACHbI HA3BAHUS
PE3YJIbTATOB pacueTa.

dopmarupyem Tak ke Kak A2...D17.

3areM MeHsIeM HA/IIMCH B CTOJIOMKE UCXOJHBIX TAaHHBIX :

B sueiike A5 Hannuch «Bbicota», B siueiike A7 nuiem «JluamMeTp OCHOBaHUST»,

B siueiike A9 nuiem «JluameTp BepIIvHbI»,

B stueiike All mumiem «YaenpHbId BeC B T/Ky0.M.»,

Broiensiem stueiiku C2...C17 — 310 OyayT sSYEfKU C Ha3BaHUSIMHU BBIBOAMMBIX PE3y/IbTATOB
pacuyera.

AHAJIOTMYHO Kak B cTonOnke A2...A17 nuiieM B siueiikax Ha3BaHUS Pe3y/IbTaTOB pacyeTra

@004A. Boiiensiem stueiiku B2...B17. B atom cronOnke OyaeM BBOIWTH MCXOIHBIC JIAHHbIC
IJIs pacyera.

CraBuUM Kypcop B BBIICIEHHBIN CTOJIOMK U KMEM MPaBYI0 KHOMKY MBbIIIIH.

[osiButcst Tabmuka Puc 03. B Heii BeiOupaem nyHKT «Popmar siueek». [locne menyka Ha
«Popmare sueek»mossButcs Tabnuuka Puc 04: B aToi Tabimmuke BeIOepeM pasMep mpudra Haamucen
( 16 ), user mwpudrta ( YEpHBIN ),

B rpade «Yucno»poidupaem ¢opmar «YUucnoBoit». B rpade «BripaBHMBaHME» BhIOMpaeM
BbIPaBHMBaHIE

KaK 10 BEPTUKAIM, TaK U MO TOPU3OHTATIM MO LEHTpy. B rpade «3amura»Hyx)HO yOpaTh
3amuTy sg4deek. Extep.

@005. fAyeiiku BeiBoAa pe3ynbrata D2. ... D17, craBuM ranouky «CkpbITh (hOpMyJIb». 3aUTy
yoepem.

3anuMBKy crenaeM cBeTIo kelToi. B rpade «Yucno» BeioupaeM popmat «UncioBoit».

BuipaBHuBanue Bce 1o 1eHTpy. Pazmep mpudra 16.

Briensiem stueiiku E2...E17. Ctonbuk dopmarupyem TouHO Kak stueiiku D2.... D17.

[TpoBepsiem utoOw B stueiike D2..D17.; E2, E17 — Bputa cHATa 3amura, HO CTOsIIa TAJIOYKA
«CKpBITh (DOPMYIIBI».

OOBbem KoHYCa paBeH OIHOM TPETH MPOU3BEACHUS TUIONIAIA OCHOBAHHS HA BBICOTY.

Haxonum BbicoTy nosHOro ( He yceueHHoro ) konyca: E4=((B9/2)*BS5)/B7..

Haxonum miomaas ocHoBanus: D9=B9*B9*I11()/4.. O6bem = E12=D9*E4/3..

Haxonum BbIcOTy cpe3aHHO Bepxylku KoHyca: hm=E4-B5..

Haxomum mutomane ocHoBaHMS cpe3aHHOW Bepxymiku : D10=B7*B7*[1M1()/4.. O0bem =
E13=D10*(E4-B5)/3..

O6mpem yceueHHoro koHeca: D4=E12-E13..

Haxonum o6pasyioriyio mojHOro KoHyca kak runotenysy: E5S=(B9/2)*(B9*2)+(E4*E4)..

Oo6pazyomas E6=KOPEHDB(ES).. D10 Gonbiiioi paanyc pa3BepTki. Mablii paanyc pa3BepTKH
HaiiJJleM 110 COOTHOILIEHUIO PaycoB OCHOBaHMIA M BBICOT KOHYCOB. Jlajiee HaxoquM IUIoIaip KoJblia
C pagrycamy OOJIBIIM M MaJIBIM pa3BepTKu. Jlanee HaXOOUM TONHBIA yroj pa3BepTKU Kak COOT-
HOIIIEHNE JIJTMHH OKPYKHOCTEW C PaJnyCOM OCHOBAHMS TIOJTHOTO KOHYCA K OKPYKHOCTH C OOJIBIIINM
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pamycoM pa3BepTKH. [1o 3ToMy COOTHOIIEHHIO HAXOAMM OOKOBYIO IIJIONIAh KOHYCA KaK 4acTh I1JI0-
aau Koselia. [1pu 3aTpyIHEHN X — CMOTPY paCUeTHBIN OTKPBITHIN JIUCT

B IIPUJIOKEHUH TIO CCBUIKE Ha STHIAEKC AucKe. Bbl 3ameTmitn, uTo ucnonb3yercs ctonouk E2. ..
E13 — st BBIUMCIIEHHS] TPOMEXYTOUHBIX BeIMYMH U cToOuK F2...F13 nis nosicHeHus — 410 310
3a BeqIMuMHbL. B pabouem smcre

cronouk F2...F13 6bu1 yaaeneH, a cronouk E2...E13 Obut cienan y3KkuM st COKPBITHS IUADP.

[Tpumeuanue: Eciiu B pe3ysibTaTe BEIYMCIEHUS B STYEMKE MOSIBIISIETCS BMECTO pe3yJibTaTa #HH
— TO CKOpel BCero CTOIOMK CIUMIIKOM Y3KUI — HAJIO €ro pacimpuTh — cMoTpu @004,

3a6uB Bce hopmysibl — [IpoBepsieM MpaBHIIBHOCTH 3aITUCE — PACYeTOM C KOHTPOJIbHBIMH TTH(]-
pamu.

Ecnu Bce mpaBuiibHO — coxpansieM Jiuct Kak E 06. 3arem coxpansiem kak E 06_Z.

Bxumiouaem 3amuty ucta E 06_Z. Cmotpu @007.

Bec cermenTa kpyra

Paguyc cermenTa R = 300.

Beicora cermenra h = 200.

Jmana 6pyca L = 400.

Marepwuain — ctanb q = 7,85 T/ kyO.m.

Puc. Bpyc CermeHr kpyra.

Pacuer:

Huamerp kpyra:

.d=R+R ; d= 300 + 300; d= 600...

[Lmomane kpyra:

Sk=d *d * Pii / 4..; Sk= 600 * 600 * Pii / 4..; Sk=282743,3388...
BeicoTa TpeyronbHHKa 1MoJ] CErMEHTOM:

.a=R-h..; a= 300 - 200; a= 100...

[TonoBrHA OCHOBaHMS TPEYTOJIBHUKA:

.b=sqrt((R*R)-(a*a))..; b= sqrt((300*300)-(100*100))..; b= 282,8427125...
[Lmomage TpeyroyibHuKa:

St=a * b..; St= 100 * 282,8427125..; St=28284,27125...

Vroi u3 IeHTpa Kpyra Ha KOHITHI CerMeHTa:

U=arctan(b/a)..; U=arctan( 282,8427125/ 100 );
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U =70,52877937...

[Lmomage KpyroBoro cekropa

Ss=Sk * U * 2 /360..; Ss= 282743,3388 * 70,52877937 * 2 / 360..;

Ss=110786,3476...

[Lmomane cermenTa kpyra

Sg=(Ss — St)..; Sg=(55393,17378 — 28284,27125 )..; Sg= 82502,07631...

Q=7,85*Sg* L /1000000..; Q=7,85* 82502,07631 * 400 / 1000000..;

Q =259,05652 kr..

3anuck nporpammsel B Excel

[Tepebim nestom otkpoem Jiuct Excel mo umenu E_06. ( Ckavyats U3 puioxkeHus ).

Coxpanum ero kak E 07. [Janee Ha ymcte HEOOXOOMMO BBHITIOTHUTH 3arojIOBOK pacyera «Bec
CerMeHTa Kpyra».

[Ipocto MeHsieM HaaNKCh B 3arojioBke. Jlanee mpocTo MeHsieM HAINMCH B UCXOIHBIX JaHHBIX
Y HQJNUCU B pe3ysbpTaTax pacuera. [Janee Besem cam pacyer: CHauana HaijieM IUIOIIAAb Kpyra oT
KOTOPOTO OTPE3aJIi CErMEHT.

[Lmomane kpyra:

Sk=d * d * Pii / 4; Sk= (R+R) * (R+R) * Pii / 4; Sk= 600 * 600 * Pii / 4; Sk=282743,3388...

B Excel. D9 =(B7+B7)*(B7+B7)*I11()/4..

Bricota TpeyronbHuka noj cermeHToM: .a=R-h; .a=300—200;.a= 100... B Excel E14=B7-BS5..

[NonoBrHA OCHOBaHUS TPEYTONbHUKA:

.b=sqrt((R*R)-(a*a)); b= sqrt((300*300)-(100*100)); b= 282,8427125...

B Excel E15=((B7*B7)-(E14*E14))... E16=KOPEHb(E1)5)...

[Tnomane Tpeyronpauka: St=a * b;.. St= 100 * 282,8427125;.. St=28284,27125...

B Excel D11=E16*E14..

Yron u3 neHTpa Kpyra Ha KOHIIbI CerMeHTa: Yron HaxonuTces B paauanax. Cmorpu @0O08A.

U = arctan( b / a );.. U = arctan( 282,8427125 / 100 );.. B Excel E17=E16/E14..
D6=ATAN(E17)..

Haxonum kakyio yactes Kpyra 3anumMaet cektop ( 2*I1u = 360 rpasycoB — 3TO MOJIHBIA KPYT ).

E18=D6/TIN()..

[Tnomane cektopa kpyra: D1=D9*E18..

[Tnomanap cermeHTa ( U3 TUIOIAIM CEKTOpa OO ILI0Iaab TpeyroasHuka): D4=D10-D11..

Bec cermenta: =D4*B9*B11/1000000... Q = 259,05652 kr...

B 3akpeiTom ( padouem ) nmcte ctonouk E2...E18 Obu1 caenan y3KuM ISl COKPBITUS TUQP.

A mpudr cronduka F — caenanu oyeHb 61eqHOTO 11BETa — YTOO HE OTBJIEKA BHUMAHUSI.

[Tpumeuanue: Ecnu B pe3ysbTare BHIUMCICHUS B STUEHKE MOSBIISIETCS BMECTO pe3yJibTaTa ##H
— TO CKOpel BCero CTOMOWK CIMIIKOM Y3KUI — HAJIO €ro paciimpuTh — cMoTpu @004,

3a6uB Bce hopmysibl — [IpoBepsieM MpaBHIIBHOCTH 3aITUCE — PACYeTOM C KOHTPOJIbHBIMH TTH]-
pamu.

Ecnu Bce mpaBuibHO — coxpansiem Jiuct kKak E 07. 3arem coxpansiem kak E 07_Z.

Bxumiouaem 3amuty sucta E 07_Z. Cmotpu @007.

Bec koabna

Bec korblia ¢ mpoduieM B ce4eHNH B BUE TPATICIHH.

Puc. Kosbiio BeITyKIIOE.
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BHYMPEHHSASA O/ILHE

HapyxHas GauHa ceqens

Pacuer Benercs tak: [leTanb pa3OuBaeTcsi Ha TPH JIEMEHTA.

1 — [Iuck ¢ HapyKHBIM TMaMETPOM — PaBHbIM AUAMETPY KOJIbLIA TOJIIIMHOW HAPYKHOM JUIMHON
CEeYeHHUs.

2 — JIBa yceueHHbIX KOHYca C IMaMETPOM OCHOBaHMS PaBHBIM JUAMETPY KOJIbLIA.

C nviameTpoM BepIIMHBI PABHBIM AUAMETPY OTBEPCTHUS.

C BbICOTOM yceueHHOro KoHyca paBHbiM H = ( BHyTpenHss niuna — Hapyxnas nmvna ) / 2 ..

3 — OTBepcTHe CUMTAETCS KaK AUCK TOJNIIMHOW PAaBHOW BHYTPEHHEN JJIMHE.

Bec cunrtaem: Bec = ( Bec nucka + Bec yceueHHoro konyca *2 ) — Bec qucka orsepcrus.

AJTOpUTMBI pacueTa Beca JIEMEHTOB IPUBEJCHbI PaHee.

Konblio ¢ npoduieM mMpokuM Ha HAPYKHOM JTUAMETPE.

Puc. Komnbiio Borayroe.

Ho
M

a M
5]

|
|
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Hetanb Tak ke pa3OuBaeTcs Ha TPU JIEMEHTA.

1 — JIuck ¢ HapyKHBIM IMAMETPOM — PaBHbIM AuameTpy Konbiia @ b u pmunoit HO.

2 — JIBa yceueHHbIX KOHYca C AMaMETPOM OCHOBaHMS paBHBIM JuameTpy Koiblia @ b.

C auiameTpoM BepIIMHBI paBHBIM AUaMeTpy oTBepcTUs @ m.

C BBICOTOM yceueHHOTro KoHyca paBabiM H=(H6-Hm ) /2 ..

3 — OtBepcrHe cunTaercs Kak AUCK © M TONIMHON paBHOW BHYTpeHHe aauHe Hwm.

Bec cunraem: Bec = Bec nucka ®@ b — ( Bec yceuenHoro konyca *2 + Bec nucka orBepcrus ).
[Tpumeuanue: YacTto NpuXoaUTCs CUUTATh BEC IIKMBA KJIMHOPEMEHHOM Mepeayu.
PaccuuTbiBaloT Bec 1ucKa IIKKMBA HE IPUHMMAsl BO BHUIMaHUE KaHABKH I10]] PEMHH.
PaccunThIBaloT BEC BBIPE3aHHOIO MeTaJula M0J] OJHY KaHABKY — KaK BEC KOJIBLIA.

Jlasnee n3 Beca AUCKa NIKUBA yJAJISIOT Beca Kojel ¢ IpoguieM KaHABKU KJIMHOBOTO PEMHS.

Pacuertsl Beca aneMeHTOB AeTajieil ObICTpel BHIMOMHATD MCHOIb3Ys porpammy. [Iporpammy
MOXHO CKONMpoBaTh U3 KHUTU «Python 3 Pacyer Beca neramm .». [IporpaMma 3HaYUTETHHO SKOHO-
MUT BpeMsl M yMEHBINAIOT BEPOSITHOCTD OIMUOOK B pacyeTte.. [IporpaMmbl MOKHO BBITTOJTHUTD TaK ke
B Excel.

3anuck nporpammsl B Excel

[Tepebim nestom otkpoem Jiuct Excel mo umenn E_06. ( Ckavyats U3 puiokeHus ).

Coxpanum ero kak E_08. [lanee Ha nucTe HEOOXOAUMO BBHITIOMTHUTH 3ar0JIOBOK pacyeTa:

«Bec Kospla B CEYEHUH Tpanenusi».

[Tpocto MeHsieM HaANUCh B 3arosioBke. Jlajgee mpocTo MeHsieM HAIUCH B UCXOJHBIX IAHHBIX 1
HAJIMCH B pe3ysbTaTax pacueTa. st obieryenus mporpaMMHUpOBaHUS UCTIONB3yeM (bparMeHTHI yKe
pa3paboTaHHO¥ ITPOrpaMMBI IO PAcUETy Beca 0 00beMa YCeYeHHOTo KOHYca, ¥ TI0 00beMYy IIVITUH]IPA.
Hanee Benem cam pacueT: Pacuntaem yceueHHbIN KOHYC.

Pacuutaem no gpyromy BapuaHTy pacuera @012.: Beicota yceueHHoro konyca E6=(B11-
B9)/2..

Beicora nonnoro konyca E4=B5*E6/(B5-B7).. Bricota cpe3anHoii Bepxyiiku koHyca ES=E4-
E6..

[Tnomanp  ocHoBanus:  D9=B5*B5*IIM1()/4.. Ilnowmwanp  OCHOBaHMS  BEPXYLUKH:
D10=B7*B7*I1N()/4..

O06nem nonHoro koHyca: E9=D9*E4/3.. O6bem otceuenHon Bepxymmku: ES=D10*E5/3..

O6BeM yceueHHOro KOHyca Kak Pa3sHOCTh OOBEMOB MOJTHOTO KOHYCa U CPE3aHHOM BEpPXYILIKU:

E11=E9-ES8.. PacueTsl 065eMOB AUCKOB CMOTpH B pasaeiic Bec kpyrioro 6pyca.

O06bem ucka ¢ HapyxHbIM quameTpom: E13 =B9*B5*B5*ITU()/4..

OObem mucka ¢ BHyTpeHHUM quameTrpom: E14=B11*B7*B7*I11()/4..

O06bem konbila cantaeM: (OObeM AMCcKa HapyX. AUaM.+ TBOMHOW 00bheM YCeYeHHOTrO KOHYCa )
MuHyc 00beM aucka oreepctusi. D4=(E13-E14)+E11+E11.. [lanee o6beM yMHOXaeM Ha yIeIbHBII
BEC Marepuara.

@013.: Ina HarssgHOCTH Bbiaeaum o0s1acTh stueek G2-G9..K2-K9.. [llenkaem Ha 3HaUKe 00b-
eIMHEHHS sTYeeK-

Cmotpu Puc. 02. [laniee BcTaBisieM pUCYHOK B 3Ty OOJIACTb TaK ke KaK BCTaBJIsSIEM PHCYHOK B
Word. OTKpBIB B IJIaBHOM MEHIO — IOAMEHI0 «BcTtaBka» 1 qanee MKOHKY «PHCyHOK».

Pacuer komblia ¢ MUPOKUM HAPYKHBIM U Y3KMM BHYTPEHHHUM KpaeM MPOU3BOIAMTCS aHAJO-
TUYHO..

[Ipumeuanmue:

Jlns1 mepecuera Beca Opyca U3 CTaJid Ha Bec Opyca U3 Apyroro Marepuaia —

YMHOXaeM BeC CTJTLHOro Opyca Ha koadurpieHT u3 tadbmuiisl B-01.

K npumepy amomunwmii jerde cranu. [To pacuery umeem maccy craiibaoro opyca = 100 Kr.
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Ecmum stot Opyc Oyner u3 amomuHus, To ero macca Ma = Mc*k.. Ma = 100%0,35032.. = 35,032

KT..

Puc. Ta6. IlepeBoa IIOTHOCTH.

YyryH cepbid ( 7.1) k= 0,9045.
Amomunn# kopauei ( 2,75)  k=0,35032.
Bponza onopaaHcras ( 8,8 ) k="1,121.
JlatyHp TAHYTAA ( 8,56 ) k=1,0904.
Peszuna ( 1,5 ) k=0,1911.
Crexno okoHHoe ( 2,55 ) k= 0,32484.
Cocra cyxaa ( 0,85) k=0,1083.

Menr xpacHaz ( 8,95 ) k= 1,14013.
[IAM nommmmuHkoBeH ( 6,3 ) k=10,803.
Ba66ur 88 ( 7.35) k=0,93631.
Ceumen ( 11,34) k= 1,4446

Bort BbImNosHEH TepBbiii 010K pacuetoB «Bec». i Toro, 4toObl STUMM pacyeTaMu ObLIO
yIOOHO TIOJTB30BAThCS — C/IENIaeM JIMCT OIIaBJieHus1 ¢ uMeHeM «OraBnenue Bec 6pyca».

@019. JIuct «OrnaBieHus»10KeH HAXOIUTHCS B TOH JKe Marke, YTo U JIUCTHl pacyeTa Beca.

JKenarenpHo, 9TOOBI pacueTHBIC JIMCTHI BCe OBUTM 3aK PHITHIMU.

JIuct «OrnaBieHusi» IMeeT Be paboure KOJIOHKH ( CMOTPHU B CCBUTKE ) M HA PHCYHKE.
Puc. Dxpan Excel Ornasnenue.

299

nae : s

f%l_] Ornasnenne_Bec Bpyca ( oTkpemo )

299

oo N - TR I, T - R 5 B % SR

A B c |
Bec bpyca
BceyeHun npaMoYrofibHUK E 01 7.xlsx
B cevyeHuu Tpaneyun E 02 7.xlsx
B ceyeHuu Kpyr E 03 7Z.xlsx
B ceyeHuM KONbLLO E 04 7Z.xlsx
B ceyeHuun npamoyronsHaa Tpyba E O1A 7Z.xlsx
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B KOJIOHKY «A» BIIMCBIBAEM HAa3BaHUs PacueToOB, B KOJOHKY «B» ajpeca CChIIIOK Ha JIMCTHI,
I€ 9TU PAaCYeThl MPOU3BOAATCA. IJIg 3TOro Ha JIMCTe OTKPOEM paszell «BcraBka» CMOTPU CHHIOIO
CTPEJIKY.

Puc. Dxpan Excel ['unep ccpuika.

Microsoft Excel

Bcraska PasmeTka cTpaHmnLsl DopmMynbl AaHHbie PeueHInpoBaHue Bug \
| Em [P owrypei ~ i M Tpadme ~ M C oBnactamu 7% Fpaduk ';,i Q A
T2 SmartArt @B Kpyrosan | Toueunan v Jile Crongey, — -
CeoaHaa Tabauua = PucyHok KapTuHka .. TuecTorpamma . Cpes lManepcesinka | Hagnw
TaBanLa ¥ @3t CHUMOK = - }HMHEMHETEQ e o,ﬂ,pyrm o EBbIMI’pHLLI / npourpeiw
Tabnauubl WManocrpauumn Anarpammel (P CrnapknaiHsl PunsTp Cruinkmn
H12 - R |

@ﬂ QOrnasnenne Bec Bpyca ( oTkpeimo )

A B c | b E |E

Bec bpyca

Ne 1

3 | BceyeHWU NpAMOYTONbHUK E 01.Zxlsx

a| B cedeHnn Tpaneuus [ ]

299

Bribupaem siueiiky B kKosoHKe «B» menkaem ( ctpenka Ne 1).

B pazgnene «BcraBka» 1menkaem Ha «I MIiep cCbUIKY» CMOTPHY KPAacHYIO CTPEJIKY.
[MosBisieTcst OOABOYHOE MEHIO.
Puc. Dxpan Excel BcraBka runepccbuiky.

2999
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R ,
m ThasHaa Beraska PazmeTka cTpaHuLibl DopMynsl JaHHele PeugHIMpoBaHUE Eug

] E | El@ 0P ouryps ~ My Fpagmk = b C oBnacramu * 7% Tpadme (=3
4 EHH  |ba BE . B . =l
=] SmartArt @B Kpyrosas IﬁTOHEHHEH ECTOﬂSeu,
CeogHas TaBauua PugiHok KapTuHea ... Mucrorpamma i Cpes Ty
TaGANLE T (st CHUMOKE ™ - %HMHEMHETEH i u,ﬂ,pyrme ¥ ]Emarphu.u / NpoMrpeiw
Tabnrukl Wnnwcrpagmm Awnarpammel ] CnapknaiHel PuneTp
B13 - |
B Orn
A B C
1 I y Ne 1
2 !
3 BceyeHum npamoyrobHUK E 01 Z.xlsx
i B ceyeHuM TpanewLms | |
5 B ceyeHumn Kpyr E 03 Z.xlsx
O soteniids oo s ~ E 04 Z xlsx
[AEKa IMNEpCChiiky L 2 x E 01A Zx
] XISX
CBAZaTE C! Tegcr:" | Mogckaska... E 05 z )([S)(
e~ = [ E_O6_Z.xlsx
CTpEHILE ElE 01z ~| [ zasmamea.. ||| E_ 07 Z.xlsx
— 1| Tekywas @J E0IAZ = i
& nemE | ERE 02z <= No 2. E 08 Z.xlsx
MECTOM B @J E 03-Z =
noiymerme. || TPOSHOTRER | &) F q_7 E_09_Z.xlsx
EE 052 E.
CTPaHULI -
o & E 062 Ne 3.
HOBLIM nocneaHme EE 07 2
AOKYMEHTOM alinel @J E 08 7
ENE 09 7 T
@ . Anpec:
MEKTPOHHONA
noHToR =

9999

B no6aBovyHOM MeHIO ITiejIKkaeM Ha Ha3BaHWe HEOOXOMMOT'O JICTA PACYETOB — CMOTPH 3€JICHYIO
cropenky Ne 2, 3arem Ha kJiaBuiry «OK»— crpenka Ne 3. Takum 06pa3om — HalpOTHB HAUMEHOBAHUSI
pacuera B CTOIOMK «B»BCTaBiisieM CChUIKU HA pacyeTHbIE JIUCTHI.

BcraBuB BCe CCBUIKM Ha pacu€THBIE JIUCTHI — KOJIOHKW» «A» U «B»Boaenm @002.

Otkpoem «Popmar stueek»— «3amura»— @003. BoiOepeM 3aIluIieHHbIE TICHKY.

[Tpu GrokupoBarum Jicta maposiem @007.

JlomkHa OBITh TAJIOYKA B CTPOKE «BBIOMPATD 3AIUINECHHBIE STYSHKI» CM. pUC S..
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PacuyeTsl reomerpuu

OTpe30oK Ha IVIOCKOCTH

HcxogHble JaHHBIE:

JlaHbI KOOPIMHATHI KOHIIOB OTPe3Ka:
Aocuucca x1 = 10; Opaunara y1 = 20;
Aocrucca x2 = 50; Opaunara y2 = 80;
Puc. JIunusa Ha MJIOCKOCTH.

299

/luHUs Ha nAockocmuy

Pacuer:

JlmHa oTpe3ska:

L= sqri((x 1-x2)* (x 1-x2))+((y 1-y2)*(y 1-y2));

L= sqrt((10-50)*(10-50))+((20-80)*(20-80));

L=sqrt( 5200 ); L="72,11102551...

VYron mexay ocklo X-X 1 OTpE3KOM:

U= arctan((y2-y1)/(x2-x1));

U= arctan( 60 / 40 ); U= 56,30993247...

3anuck nporpammsl B Expcel

[lepBbm nenom otkpoem Jiuct Excel mo umenn E_00. ( Ckayats U3 NpUIIOKEHUS ).
Coxpanum ero kak E 10. Jlasiee Ha jrcTe HEOOXOIMMO BBITIOIHHUTH 3aroJIOBOK pacyera:
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«Jluaus Ha Tutockoctw». anee dpopMarupyeM cToONIOMKH Kak ormcano @002. @003. @(004.
@004A.

BrinonHsiem 3ammTy cTonoukoB U coxpansieM JucT kKak E 10. 3arem coxpansiem kak E 10_Z.

[TpoBepum hopmaTrpoBaHue CTOIOUKOB ¥ 3aUTUM JUCT @007.

[Tpumeuanue: Eciu 3amucs mporpammsbl B Expceel. Takas kpaTtkas — 3Ha4UT HUYETO HOBOTO
B [IPOrpaMMUPOBAHUU

3TOM porpamMmmsl ( JiucTa ) HeT. Eciin HyKHbI TOAPOOHOCTH — CKAYalTe MO CChUIKE MTPUIIOKEHHUE.
B npwioxennn

€CThb OTKPBITBIE U 3aKPbIThie JUCTBL. OTKPBITHIE JIMCTHI JAJIsI PACCMOTPEHHUsI MOAPOOHOCTEM.
3aKpbIThIE JIUCTHI —

IUISl IPAKTUYECKUX PACUYETOB.

Pacuer JimHelTHOM MHTEPIOJISIHI

Jluneiinast MHTEPOJIAIMS IPUMEHSIETCS TIpU paboTe ¢ TAOTUIHBIMU JAHHBIMH.

W3 Tabnuiiel nMeeM J1Be B3aMMOCBSI3aHHBIX Mapbl 3HAYEHUI KaKOW TO (DYHKIIUH.

Heo6xonumo BBIYMCIUTD OPAMHATY TIPU 3HAYCHUU aOCIUCCHl OJTM3KOM B3STOM U3 TaOJMIIBI
napbl abcruce.

Hanpumep: Abciucca x1 = 10; Opounata y1 = 20;

Aobcrmcca x2 = 90; Opaunara y2 = 180;

Heo6xonumo Beraucauth OpauHary Yx ripu Adcimcce Xx = 50;

[Mpumeuanue: Adcicca XX MOXKET Takxke ObITh HEMHOTO OOJIbIIe

VI MEHbIIIe KPaHUX 3HAYEHUN U3BECTHBIX TAOMMYHBIX AOCIIHCC.

Puc. Jluneiinas uHTeproisauus.

/IUHBUHASA UHMEDNOASYUS

Pacuer: RF-01.
Yy = (((y2-yD)*(Xx-x1)) / (x2-x1))+y1; Yy = (((180-20)*(50-10)) / (90-10))+20:;..
Yy = (6400 /80 )+20; Yy = 100;..

2999
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3anuck nporpammsl B Excel

[Tepebim nestom otkpoem Jiuct Excel mo umenn E_10. ( Ckavyats U3 NpuIokeHus ).

Coxpanum ero kak E 11. Jlanee Ha jrcTe HEOOXOIUMO BBHITIOIHUTD 3ar'0JIOBOK pPacyeTa:

«JluneitHas wHTepnonAnmsa». lanee dopmatrpyem ctondouku kak omumcano @002. @(003.
@004. @004A.

BrinonHsiem 3ammTy cTonouKoB U coxpansieM JucT Kak E 11. 3arem coxpansiem kak E 11_Z.

[TpoBeprm hopmaTupoBaHue CTOIOMKOB U 3aUTUM JUCT @007.

Pacyer nenrpa macc

Wcxonusle naHHBIE:

Macca niepBoro tena M1 = 6;

Macca Broporo Tejna M2 = §;

Ot ocu 10 1IeHTpa Macchl nepBoro tena X1 =4;

OT ocu /10 1IeHTpa Macchl BTOporo tena X2 = 14;

Puc. Llentp macc.

Henmp macc dbyx men
M Mz

U7
= e
% .
S
g _ L . L2
X1 Ax X2
i).E'l;J‘ICT:

OT ocH A0 1IeHTpa MacChl CUCTEMBI IBYX TeJI:

PaccunthiBaeM Kak MOMEHTBI MacC OTHOCUTENIBHO Och oTcyeTa XX.

(L1+L2)=( X2-X1)=10.. L1=(L1+L2)/((M1/M2)+1); L1=10/((6/8)+1).. ;
L1=5,7142857 ... L2=4,285714..

CyMmmapHasi Macca CUCTeMBI IBYX TeJI:

M=ml+m2; M=6 + 8;.. M= 14 ...

[Mpoepka: M1*L1=M2*L2... 6*5,7142857=8%4,285714.. PaBeHcTBO coOmonaercs..
(MI1+M2)*(X1+L1)=(M1*X1)+(M2*X2).. (6+8)*(4+5,7142857)=(6*4)+(8*14)..
PaBeHCTBO MOMEHTOB COOJIIOIAETCH. .

3anuch nporpammsl B Excel.

[lepBbiM nestom otkpoem JivcT Excel o umenu E_10. ( Ckavyarh U3 NprIokKeHUs ).
Coxpanum ero kak E 12. Jlanee Ha jmcTe HEOOXOIMMO BBHITIOIHUTD 3ar'0JIOBOK pacyeTa:
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«Uentp Macc nByx Tem». Janee popmatrpyem cronduku kak ormucano @002. @003. @(004.
@004A.

BrinonHsiem 3ammTy cTonOMKOB U coxpansieM JucT Kak E 12. 3arem coxpansiem kak E 12_7Z.

[TpoBepum hopmaTrpoBaHue CTOIOUKOB ¥ 3aUTUM JUCT @007.

PacueTr reoMmeTpun MHOrOrpaHHNKA

MHororpaHHuk:

Onucannbiii qfuametp d.

Brivcanssiii tuametp dv.

[vpuna rpanm L.

VYron mexny BepummHamu U.

UcxoaHrple maHHbBIE:

Onwucannbiii guamerp d = 100. ..

Briucannbiii quametp dv = 80,90169943749474.

Yucno rpaHeid MHOTOrpaHHMKa n = 3.

Puc. [TaturpanHuk.

\' av
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Pacuer:

[TonosrHa yria Ha rpaHb:

Ur=180/n;Ur=180/5; Ur=36...

Pacuer npu n3BECTHOM OIMCAHHOM JIMaMETpE.

Pamuyc onmcannoro quamerpa:

R=d /2;R=100/2;R=50...

Paguyc BnmcaHHON OKpY:KHOCTH:

Rv=(d/2)*cos( Ur ); Rv= 50 * cos( 36 );

Rv=40,45084972...

Brivcansblii tuamerp:

.dv=Rv+Rv; .dv=40,45084972 + 40,45084972;

.dv=80,90169944. ..

MakcrManbHbI pa3Mep MeXy BepIIUHAMMU:

X=d*(cos(90/n))...

[Mvpuna rpanu:

Sg=2*(sqrt( R * R = Rv * Rv )); Sg= 2*(sqrt( 50 * 50 — 40,45084972 * 40,45084972 ));

Sg=58,77852523...

[Lmomagp MHOTOrpaHHMKA:

S=(Sg*Rv *n)/2;S=(58,77852523 * 40,45084972 * 5 ) / 2; S=5944,103227 ...

3anuck nporpammsl B Excel.

[Tepebim nestom otkpoem Jiuct Excel mo umenn E_12. ( Ckavyars U3 NpuIokKeHus ).

Coxpanum ero kak E 13. Jlanee Ha jmcTe HEOOXOJUMO BBHITIOIHUTD 3ar0JIOBOK pacyeTa:

«[eomerpust MHOTOrpanHuKa». [lanee popmarupyem cronduku kak onvcano @002. @003.
@004. @004A.

Pacuersl: 31ech MHOTO pacyeToB CBS3aHHBIX C yriiaMu. KommbioTep yrioBbie (byHKITMH BEAET
B paJMaHax.

@010. Yron 180 rpanycos paseH uuciy Pii = 3,1415926 paauan..

IlepeBon u3 rpagycoB B paauanbl: Paguanst = ['panycer*Pii/180. ..

[lepeBon u3 paguan B rpagycel: ['panyc = Paguan™180/Pii. ..

Jlio6as TpuroHomMeTpuieckas pyHKIMs TpeOyeT BBOjIA ApryMEHTa B paiiaHax.

APpryMeHT ciieiyeT npeJBapuTeIbHO PACCUMTaTh U B (DYHKIIMIO BCTABUTD a/IpeC sTYEHKU C apry-
MEHTOM.

®opmybl ipuBeneHs! Boile U B Excel. MoxHo nocMotpets B oTKpbiToM Jiucte E13.

BrinonHsiem 3ammTy cTonouKoB U coxpansieM JucT Kak E 13. 3arem coxpansiem kak E 13_Z.

[TpoBeprm hopmaTupoBaHue CTOTOMKOB U 3aUTUM JUCT @007.

I'eomeTpust kopoOoOBOI KpUBOIi ( 0OBaJja )

Kopo6oBast kpuBasi — 3TOM KpUBOW MOXKHO C JIOCTATOYHON TOYHOCTHIO 3aMEHUTh OBAIBHYIO
KPUBYIO.

K nmpumepy ¢ moMoripio mporpaMmmsl pacyera reoMeTpiu KOpoOOBOW KPUBOM MOKHO pacCuu-
TaTh FTEOMETPHUECKHE pa3Mepbl 00KATOr0 YIJIOTHUTEIBHOTO KPYIJIOrO PE3UHOBOTO KOJIBIIA.

Puc. KopoboBas nocrpoeHue.
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Kopooobas kpubas
“Oban

[Tocrpoenue:

3apaHo:

Bonpmas nonyocs OA... OA = OP..

Mauas nonyocs OB.

Anropurm Pacuera:

OA = OP.. IlocrpoeHueM..

ITocrpoennem: PB = OA — OB; TB = PB..

AB =sqrt( AO*AO + OB*OB ); AT = AB-TB; XT = AT/ 2;
U3 nopo6us tpeyronsHukoB: AX / AO = AE / AB; otciona:
AE = AX*AB / AO; ananornuno: BK = ( AX + BT )* AB/ BO;
OE =0OA - AE; OK =BK - OB; XB = XT + TB = AX + BT;
Rm=(XT*AB)/OA.. Mabli1 paguyc..
Rb=BK=(AB*(XT+PB))/OB... bonbuion paguyc..
X=0B/OA..

UA=ATan(X).. Yron 60ab110ro Kpyra..

UB=(P11/2)-UA... Yron majioro kpyra..

SB=Pii*BK*BK.. [Tnomanp kpyra ¢ 6ombirR..
SM=Pii*Rm*Rm.. Ilnomaap kpyra c mansm .R..
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SBS=SB*2*UA/Pii..

SMS=SM*2*UB/Pii..

KO=BK-OB..

OO1=0A-Rm..

STR=2*KO*OOl..

SO=(SMS+SBS)-STR..

XU=UA*360/Pii..

X=4*SO/Pii..

DS=sqrt(X)..

Jlns1 pacyera IJIomaan ceueHns: KOpoOOBOUM KPUBOH :

Bosnpmoit paguyc Rb = KB; 3nas croponsl BK u XB — Haxonum yron cekropa «W».

3Has paauyc Rb u yron cektopa « W»— HaiiieM TUIomaab CeKTopa.

3Hnas croponbl OK u OE npsamoyroisHOro TpeyrojibHUKa — HailJIeM €ro IUIoaib
Y BBIUTEM U3 IUIOIIAAM CeKTopa paguyca Rb.

Maubiii paauyc Rm = EA; 3nas yron «W»npsimoyrosibHoro Tpeyrojibiuka KXB
orpeJesisieM Yrojl CeKTopa Majioro paguyca Kak:

G =90 — W; [lanee: onpeaeanm miolaab CEKTOpa MaJIoro pajuyca.

[Tnomanpk ceueHns: KOPOOOBOU KPUBOU HAMICHA.

Haiinem nuamerp Kpyra paBHBIN 1O IJIOINAIM 3aJAHHON KOPOOOBOW KPHUBOIA:

.d =sqrt( 4*S / Pii ); [ne S — mutormans 3a1aHHON KOPOOOBO KPHUBOM.
KoHTposnpHblii pacyer:

Hano:

Bonbinas oce = 80; Majsas ock = 60;

Puc. KopoboBast paguychl.

60

40
=
S

120

70

Wz

o

368668

MNnowaab osana = 15106,4983.
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Pacuer:

Bonbimii paguyc = 100,0..

Ot ocu j10 nientpa b. paguyca = 40,0..

Menbinuii paguyc = 50,0..

Ot ocu 10 ienrpa M. paauyca = 30,0..

Vron pactBopa b. paguycos = 73,739795..

[Tnomaapk orpanrueHHast KOpodoBoi KpuBoi = 15106,498;

Huam. Kpyra pasHo# ruomaau = 138,687,

3anuck nporpammsl B Excel

[Tepebim nestom otkpoem Jiuct Excel mo umenn E_12. ( Ckavyars U3 NpUIoKeHus ).

Coxpanum ero kak E 14. Jlanee Ha jmcTe HEOOXOIUMO BBHITIOIHUTD 3ar0JIOBOK pacyeTa:

«[eomeTpus oBana». [anee dopmarupyeM cTonouku kak omnmcaHo @002. @003. @(004.
@004A.

Pacuersl: 31ech MHOTO pacyeToB CBS3aHHBIX C yriiaMu. KommbioTep yrioBbie (byHKITMH BEAET
B paJMaHax.

@010. Yron 180 rpamycoB paBeH uuciy Pii = 3,1415926 panuaH..

IlepeBon u3 rpagycoB B paauanbl: Paguanst = ['panycei*Pii/180. ..

[lepeBon u3 paguan B rpagycel: ['panyc = Paguan™180/Pii. ..

Jlio6as TpuroHomMeTpuieckas pyHKIMs TpeOyeT BBOjIA ApryMEHTa B paiiaHax.

APpryMeHT ciieiyeT npeJBapuTeIbHO PAcCCUMTaTh U B (DYHKIIMIO BCTABUTD a/IpeC sTYEHKU C apry-
MEHTOM.

®opmy:bl ipuBeneHs! Boile U B Excel. MoxHo nocMoTpets B oTKpbITOM Jiucte E14.

Bce pacueTsl ipoBejieHbI B CTOJIONKE «F»Tak Kak MHOTO ITPOMEKETOUHBIX PacyeToB.

WToroBble pe3ysibTaThl BBIBEICHBI B CTOJIOMK Pe3y/IbTaToB «Dx.

PucyHok BcraBisiem B HCT, Kak onucaHo B @013.

BrinonHsiem 3ammTy cTonOMKOB U coxpansieM JucT Kak E 14. 3arem coxpansiem kak E 14_Z.

[TpoBeprm hopmaTupoBaHue CTOTOMKOB U 3aUTUM JUCT @007.

I'eomeTpusi paguycHON KpUBOM

Bce pacueTsl o pa3HbIM BapuaHTaM MCXOAHBIX JIAHHBIX:

Xopna L; TTporu6 H; Paguyc R; Yron G.

T pacyeThl YacTo TPeOyIoTCs ISl HAXOXKASHUs JIEMEHTOB AETau UMeIonmx (opMy cer-
MEHTa OKPYKHOCTH.

Puc. I'eomeTpust pannycHOI KpUBOU.
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Pacuer npousBogrM U3 ClIeIyONIMX COOTHOIIECHUI:

B =sqrt( R*R - X*X); L=X+ X; H=R -B; G=arcsin ( X/R);
Hmna ayru = Pii * R * G/ 90;

[Tnomane cektopa Ss = Pii * R * R * G/ 180;

[Tnomanp TpeyronpHUKa o xopaout St =L * B /2;

[Tnomanpk cermenta ( ropoymku ) Sg = Ss — St;

HexkoTtopble KOMOMHAITUY JAHHBIX HE ITO3BOJISIOT TIPSIMOTO pacyera,
TOT/Ia IPUMEHSIEM MEeTOJT KOMITBIOTEPHOTO roadopa.

KoHTposnbHbIii pacyer:

Pagnyc R = 1000;

Huametp D = R+R; D =2000; Xopna L = 765,3668647;

Crpena nporuda MakcumaibHast H = 76,12046749;

Vron: Hentp — Xopaa: 2 * G = Au = 45 rpagycos..

[Lmomane cektopa kpyra ¢ yriom = Au:

Sk=Pii*D*D* Au /(4*360); Sk = 392699,0816987241;

[Tnomane TpeyrojabHUKA B CEKTOpE:

St=(L/2)* B; St = 353553,3905932738;

[Tnomaap ropOyIIKH OTCEUYCHHOW XOPJIOW:

S = Sk-St; S =39145,69110545033;

JltiHa Iyru HaJ| XOPIOM:

L=Pii*D*Au /360; L = 785,3981634;

3anuck nporpammsl B Excel.

[Tepebim nestom otkpoem Jiuct Excel mo umenn E_12. ( Ckavyars U3 pUIIOKEHUS ).

Coxpanum ero kak E 15. Jlanee Ha jmcTe HEOOXOOUMO BBHITIOHUTD 3ar'0JIOBOK pacyeTa:

«[eomeTpus paguycHoit KpuBoi.». [anee (hopmarrpyem cToiaOnku Kak onvcano @002. @003.

@004. @004A.
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Hasiee Kak B MpeAbIAyIIEM.

[Mpumeuanue: [pu ucxomHbIX TaHHBIX «Xopaa — [Iporu6» MpsiMbIM pacueToM He peraeTcs —
MIPUMEHsIEM MeTO[ Mo0opa ¢ maroBeiM yrouyneHneMm. B Excel mporpamubie HUKJIBI 3anpelieHsl —
MO3TOMY aBTOMATHUECKHIA MOAOOP 3aporpaMMHUpPOBATh He MOMyyrTcs. Takue mporpaMMsl Aenaem
B Python..

KoopannaTtsl paanycHoil KpuBou

[TocTpoenue yacTu OKpyKHOCTH METOIOM NOAbEMA TPUMEHSETCS TOT/IA, KOrAa paguyc CIIUIII-
KOM BEJIMK

TS TPATUIIMOHHOTO TIOCTPOEHU s, JIMOO KOT/la TOYKA LIEHTpa paanyca HeAOCTYITHA.

Ecnu BHYTpH KOHTYpa KpPUBOH PacHoioKeHbl OOBEKTH MEIIAIOIINe TTOCTPOSHHUIO XOPIIbI, TOTIa
CTPOSAT JIMHUIO, IAPAJUIEHbHYIO XOP/E, C TOYKOM KacaHWs B BEpILIMHE KPUBOM U OT ITOM JIMHUM OTKJIa-
NIBIBAIOT BEIUYUHBL «H2».

Puc. KoopnuHats! paanycHOil KpUBOil.

2999

% - -
Y | \ %

E A

X2

O \

X7

S - A\ -
R
|

IlocTpoenune yacTu OKpyKHOCTH METOZIOM MOAbEMA.
[Tocrpoenue:
3ajaeM MaKCHMaJIbHBIN pazmep xopas! L.
N3 cepennnpl MakcumasibHOUM xopabl L crpoum nepnienaukynsap HI.
X1=L/2;B=sqgrt( R*R - X1*¥X1); Hl =R - B;
Onpenennyim MakcUMallbHYIO CcTpesty nporuda kpusoit H1.
Jlanee 3agaeM NPOU3BOJIBHOE PACCTOSIHUE OT LIEHTPAJIILHON OcH X2.
Haxonum crpeny nporuda H2 = R — ( sqrt( R*R — X2*X2));
Haxogum BeicoTy nogbema B Touke X2: Hm = H1 — H2;
3ajaBas psAf TEKYIIMX 3HAYEHUM X2 1 pacCUMTBIBasi COOTBETCTBYIOIME BBICOTH TogbeMa Hm
— MOJIyyaeM JOCTaTOYHOE KOJIMYECTBO TOUEK,
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JUIs1 IOCTPOEHUS PAIUYCHON KPUBOM MO TOUKAM Ha TOUW KPUBOM.
KoHTposnpHblii pacyer:

UcxoaHrple maHHbIE:

Paguyc R = 10000;

Xopna makcumaiibHast 3aganHas L = 8000;

[Tonbem MakcuMasbHBIN B LIeHTpe Xopabl = 834,8486100883201.
3amaem psili TOYEK:

Ot uenTpa xopapl 1o ToukH 1o ocu X-X = 3000,0.

Benmuuna nogbema ( ieprieHaukyssipa ) = 374,2406242577763.

Ot uenTpa xopapl 1o ToukH 1o ocu X-X = 2000,0.
Benmuuna nogbema ( neprneHaukyssipa ) = 632,8075812210318.

Ot uenTpa xopapl 1o ToukH 1o ocu X-X = 1000,0.
Benuuna nogbema ( nieprieHaukyssipa ) = 784,7229811545203.

Ot neHTpa xopasl 10 Touku 1o ocu X-X = 500,0.
Benmmuuna nogbema ( neprienaukyssipa ) = 822,3407878074104.

Ot neHTtpa xopasl A0 Touku 1o ocu X-X = 0,001.

Benmuuna nogbema ( ieprienaukyssipa ) = 834,848610088271.

3anuck nporpammsl B Excel.

[TepBbim nestom otkpoem Jiuct Excel mo umenu E_15. ( Ckavyars U3 npuioxkeHus ).

Coxpanum ero kak E 16. [lanee Ha jrcTe HEOOXOJUMO BBHITIOIHUTD 3ar'0JIOBOK pacyeTa:

OcrasibHOE aHAJIOTUYHO TpeabayieMy, (hopMysibl TpUBEeHbI Bhile, 3anmucu B Excel cmot-
puUTe B OTKPHITOM

JIucre — ckayarp B IPUJIOKEHUU.

PacueT reomeTpum TpeyroJibHUKa

HanpoTuB cTOpoH TpeyroyibHUKa JiekKaT OQHOMMEHHbIE YTJIBI.

Puc. 'eomerpus TpeyroiabHuKa.

299
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M3BecTHBI TPU CTOPOHBI TPEYrOJbHIKA

HanpotuB cTopoH TpeyrosbHUKa JiekaT OHOMMEHHBIE YIJIbL.
Cropona = a. Cropona = b. Cropona = c.

Pemenue:

x=((b*b)+(c*c)-(a*a))/(2*b*c)... au=arccos(X)... Yroma A.
x=((a*a)+(c*c)-(b*b))/(2*a*c)... bu=arccos(x)... Yron B.
.cu=180-(au+bu)... Yron C.

N3BecTHBI ABE CTOPOHBI M YT0J MEXK 1y HUMH
Cropona = a; Cropona = b; Yron = cu..

Pemenue:

.c= sqgrt ((a*a)+(b*b))-(2*a*b*(cos(cu)))... CTopoHa «C».
x=((b*b)+(c*c)-(a*a))/(2*b*c)... au=arccos(x)... Yroma A.
x=((a*a)+(c*c)-(b*b))/(2*a*c)... bu=arccos(x)... Yron B.
M3BecTHBI ABaA yIJIa M CTOPOHA MEXK/1y HUMU

Cropona = a; Yron = bu; Yron = cu;

Pemenue: .au=180-(bu+cu)... Yron A. .b=(a*(sin(bu)))/(sin(au))... Ctopona B.
.c=(b*(sin(cu)))/(sin(bu))... Cropona C.

JHo6aBouYHbBI pacyeT B aJroputM TpeyrojabHuka
Pemenue:

R=a/(2*(sin(au))... R — Paguyc onvcanHoOi OKpYKHOCTH.
.hc=b*(sin(au))... Beicora u3 yrna C.

.hb=a*( sin(cu))... Boicora u3 yrna B.
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.ha=c*(sin(bu))... Bricota u3 yrna A.

S=a*ha/2.. [Inomanpe TpeyroabHUKA.

Pe=a+b+c.. [lepumerp.

1v=(S+S)/Pe... Paguyc BIMCaHHON OKPYKHOCTH.

KoHTposnpHblii pacyer:

Hampotus cTopoH TpeyrojibHUKa JIekaT OTHOMMEHHBIE YIJTHL.
Cropona A = 15,77350269;

Cropona B = 14,14213562;

Cropona C = 11,54700538;

VYron A =75; Yron B = 60; Yron C =45..
Bricora A= 10; Bricora B = 11,1535507;
Beicora C = 13,66025403;

Onucannbiii paauyc = 8,164965804;
Briucannslii paguyc = 3,804268442;
ITnomans = 78,86751346;

3anuck nporpammsl B Excel.

CMoTpH OTKPBITHIH U 3aKpbIThIN JUCTH E 17.. ( Ckayath U3 NpUIIOKEHUS ).
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IlapamMeTpbl ceyeHUM

IIapameTpsl ceyeHus Kpyra

Ceuenne — Kpyr

Huamerp kpyra d.

KoHTposnbHbIi pacuer:

Kpyrnoe ceuenue: [Inamerp = 80;

S=5026,548246; Jxx =2010619,298; Wxx=50265,48246.. .i=20,0...
Pemenue:

.s=d*d*Pii/4... [lnomanp kpyra.

wr=P11*d*d*d/16... MomeHT cOnpOTUBIEHUA PaJUAJIbHBIN.
.WX=wr1/2... MOMEHT CONpOTUBIIEHUS U3THOY.

Jr=wr*d/2... MOMEeHT HHEpLMH paJraIbHbI.

.Jx=jr/2 ... MomeHT nHepuuu 1o ocu X-X.

.Trm=sqrt(jx/s)... Paguyc nunepumn ocu X-X.

Pacuer napameTpoB TpyOHOro ceyeHusl.

3anuck nporpammsl B Excel.

CMmotpu OTKpBITBHIM U 3aKpbIThIN JUCTH E 18.. ( Ckayars U3 NpUIIOKEHUA ).
Ceuenne — TpyoHOE

Hapyxnsbiin tuamerp d.

Buytpennuit tuametp dv.

Puc. Ceuenue TpyOHOE KpyrJoe.
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x=(d-dv)/2... TonumHa CTEeHKH TPYOBI.

.sn=d*d*Pii/4... [1nomaap orBEepCTHS.

.sv=dv*dv*Pii/4... Ilnomane no BHEIIHEMY KOHTYpY.
.s=sn-sv... [Lomaas TpyOHOTrO cevyeHusl.
Jrn=Pii*(d**4)/32...

Jrv=Pii*(dv**4)/32...

.Jr=jrn-jrv... MOMEHT UHEpUUH paJuaIbHbIN.

.Jx=jr/2... MoMeHT uHepiuu 1o ocu X-X.

wr=jr*2/d... MOMeHT CONpOTUBIIEHUS PaAUATIbHbII.
.Wx=wr/2... MOMEHT CONpPOTHUBJICHUS U3TUOY.
1rm=0,25*(sqrt(d*d+dv*dv))... Paguyc unepimm ocu X-X.
KoHTposnbHblii pacyer:

Kpyrioe TpyoHoe ceuenue: Iuametp = 80; OtB. ® = 60..
ITomans ceuenus S=2199,11485751;

Jxx =1374446,785946; Wxx=34361,1696486.. .i=25,0..
3anuck nporpammsl B Excel.

CMmoTpu OTKPBITHIH U 3aKpbIThIN JUCTH E 19.. ( Ckayats U3 NpuIokKeHUs ).
IIapameTpsbl ceueHHs1 NPSIMOYrOJbHUKA

Ceuenue — [IpssmoyroJibHUK
Beicora ceuenus h.

Mupuna ceyenus b.
KoHTposnbHblii pacyer:
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[TpsamoyronsHoe ceuenue: Boicota = 80; [lupuna = 60..
S=4800; Jxx =2560000; Wxx= 64000..

Jyy =1440000; Wyy= 48000.. .i=17,320510...
Huaronans = 100..

Puc. Ceuenue npssMOyrosibHHKa.

b

.s=h*b... [1101mane NpAMOYTrOJIbHUKA.

.dg =sqr ((b*b)+(h*h))... Jnaronanp npsAMOyroyspHHKa.
.Jx=b*h*h*h/12 ... MomeHnT unepiuu o ocu X-X.
.wx=b*h*h/6... MomeHT conpotusieHus u3rudy no ocu X-X.
.Jy=h*b*b*b/12... MomeHT uHepuuu no ocu Y-Y.

BriOrpaem MeHbIlee 3HaUeHNEe MOMEHTA MHEPLIUH «j Min».
.rm=sqrt(j min/s)... Paguyc nHepumum MUHUMAIbHBIN.

Pacyer mapameTpoB cedeHusi PSMOYTOIbHON TPYOBI.

3anuck nporpammsl B Excel.
CMoTpu OTKPBITHIM U 3aKpbIThIM JTUCTH E 20.. ( CkauaTh U3 NPUIIOKEHUS ).

Ceuenue - [IpsiMmoyrosbHas Tpyoa
Bricota ceuenus h.

[Hupuna ceyenus b.

Bricota orBepcTHs hm.
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[Mupuna orBepcTust bm.
Puc. CeueHre mpsAMOYToIbHON TPYOBI.

1,
bom

\
Y

il
fm
/7

Pacuer:

.s=(h*b)-(hm*bm)... [lnomangp ceyeHns1 TPAMOYTOTBHON TPYOBI.
.Jx=(b*h*h*h/12)-(bm*hm*hm*hm/12)... MomeHT unepuuu no ocu X-X.
wx=2%jx/h... MoMeHT conpoTuBieHus n3rudy no X-X.
.Jy=(h*b*b*b/12)-(hm*bm*bm*bm/12)... MomeHT unepiuu no ocu Y-Y.
wy=2%jy/b... MOMeHT conpoTusjieHus n3rudy mo Y-Y.

BriObupaem MeHblliee 3HaUeHUE MOMEHTA MHEPIMY «j min».

.rm=sqrt(j min/s)... Paauyc nHepuMm MUHUMAaJIbHbIN.

rmm= sqrt(((b*h*h*h) — (bm*hm*hm*hm))/(12*.s))..

KoHTposnbHbIii pacyer:

[IpsimoyrosnbHast TpyoOa.

Beicora = 80;

Beicora otB.= 60;

Mupuna = 60..

Mupuna ots.= 40..

S=2400; Jxx =1840000; Wxx= 46000.. Jyy =1120000; Wyy= 37333,(3)..
1m=21,60246899... .rmm=21,6025.... Inaronans = 100..

3anuck nporpammsl B Excel.

CMoTpH OTKPBITHIH U 3aKpbIThIN JTUCTH E 21.. ( Ckayath U3 NpUIIOKEHUS ).

Ceuenue — TpeyroabHuk
Beicora TpeyronbHuKa h.
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OcHoBaHue TpeyrojibHuKa b.

Hentp Tsxectu LIT. Ot ocnoBanus go LT pasmep Z.

LleHTp TsIKECTU HAXOAUTCS HA OJHOW TPETH BBICOTHI OT JIIOOOM CTOPOHBI.
Ocpb X-X npoxogut yepes L. T. u napasuienpHa OCHOBaHUIO.

Ocb Y-Y npoxogut uepe3 L. T. u neprieHauKyIsipHa OCHOBAHUIO.

Puc. Ceuenuie TpeyroyipHUKA.

Pacuer:

Sk=(h*b)/2... [1nomaas ceueHus.

Jxk=b*h*h*h/36... MomeHT unepuuu no ocu X-X.

JlJ1s1 BOJIOKHA BEpILMHBI TPEYroJIbHUKA:

Mik=Jxk/(h*2/3)... MomeHT corpoTuBiieHus1 u3rudy mo ocu X-X.
JlJ1s1 BOJIOKHA OCHOBaHM S TPEYroJIbHUKA:

Mio=Jxk/(h*1/3)... MomeHT conpoTuBieHus u3rudy mno ocu X-X.
Rk=sqrt(Jxk/Sk)... Paguyc unepruu ceuenus.

Z=h/3... Beicota II.T. oT ocHOBaHwus.

KoHTposbpHbIi pacyer:

TpeyronsHoe ceuenue: Beicora=80; OcHoBanne=60;

S=2400; Z =26,6(6); OT NOIOIIBHI A0 LEHTPA TSKECTH..

Jxx =853333,3(3); Wxn=32000,0; 111 HI2KHUX BOJIOKOH..
Wxv=16000,0; ... 1151 BEpXHUX BOJIOKOH..

1=18,85618083..

Jy=h*b*b*b/48...

3amnces nporpammsbl B Excel.

CMoOTpH OTKPBITHIN U 3aKpbIThIN JUCTH E 22.. ( Ckayarh U3 NPUIOKEHUA ).

Ceuvenue — TaBp
Beicora niepa h.
TommuuHa nepa b.
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Bricora nogomsel hm.
[Mupuna nogomssl bm.

Hentp Tsxectu LT. Ot nogomsst no LT paccrosinue xc.
Ocpb X-X npoxogut yepes L. T. u napasuienpHa OCHOBaHUIO.

Ocb Y-Y npoxogut uepe3 L. T. u neprieHauKyIsipHa OCHOBAHUIO.

Puc. Tagp.

b

XC
[

o

KoHTposnbHblii pacyer:

TaBpoBoe ceueHue:

Bricora pedpa = 80.. Tonmmuna pedpa =20..
[Hupuna nogomsel = 60.. TomuHaa nogomsel = 40..
ITmomane S=4000.;

XC=44.,0..; OT MOIOIIBHI 10 NEHTPA TIKECTH..
Jxx =4629333,(3)..

X-X — napajuiesibHa MOJOIIBE. .
Wxx=60912,28070175;.. MUHUMAJILHOE..
Jyy=773333,(3)..;

Wyy=25777,(7);..

Panuyc nneprm .i= 13,90444.. MuHMMaJIbHOE. .
Pacuer:

.s=(h*b)+(hm*bm)... [Tnomans ceuenus TaBpa.
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.J1=b*h*h*h/12... MomeHT unepuuu nepa otHocutenbHo L. T. nepa.
.J2=bm*hm*hm*hm/12... MomeHnT unepiiu nogomss oTHocuTe bHO L. T. mogoniBs.
f1=h*b... ITnomans nepa.

f2=hm*bm... [Tnomaap NO1OMIBHI.

x1=(h/2)+hm...

x2=hm/2... Gsf =461030/2725231222...

LenTtp Ts5KeCTH TaBpa OT HU3A MOAOIIBBI «XC».
xe=((f1*x1)+(f2*x2))/(f1+£2)...

11=(((h/2)+hm)-xc)... Paauyc 11.T. iepa ot 11.T. TaBpa.
12=xc-(hm/2)... Paguyc 11.T. TOAOMIBHI OT 1I.T. TaBpa.
Jx1=j1+(r1*r1*f1)... MoMeHT MHEpLMHU CMEIIEHHOTO Mepa.
Jx2=j2+(r2*r2*f2)... MOMEHT UHEPLIUU CMEILIEHHOMN MOJIOIIBHI.
.Jx=jx1+jx2... MomeHT uHepuuu TaBpa 1o X.

.wx=jx/((h+hm)-xc)... MOMEHT corpoTuBIeHHs U3rudy TaBpa 1o X.
.Jyl=h*b*b*b/12...

.Jy2=hm*bm*bm*bm/12...

.Jy=]jy1+jy2... MomeHT nHepuuu TaBpa 1o Y.

.wy=jy/(bm/2)... MoMeHT conpoTusieHus u3rudy TaBpa 1mo YY.
BriObupaem MeHbllee 3HaUeHUE MOMEHTA MHEPIMU «j min».
.rm=sqrt(j min/s)... Paanyc nHepumMmu MUHUMAaJIbHbIM.

3anuck nporpammsl B Excel.

CMoTpH OTKPBITHIH U 3aKpbIThIN JUCTH E 23.. ( Ckayarh U3 NPUIIOKEHUS ).
B kononke «E»pacuer mpome:KyTOUHBIX BETUYUH.

IIapameTpsbl ceueHus peJbca

Beicota ronosku = h.

[Mupuna ronoBku = b.

Beicota crenku = hs.

TonuwmHa creHku = bs.

[upuna nogomsel = bm.

Tommuua nopomsel = hm.

Ocpb X-X npoxogut yepe3 L. T. u napasiensHa ocHOBaHUIO ( TOJOIIIBE ).
Ocb Y-Y npoxogut uepe3 LI.T. u neprieHauKysipHa OCHOBAHUIO.

Puc. Penbc.
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T /Illn

KoHTpospHbIN pacyer:

Ceuenue Tuna Peinbce:

Bricota ronoBku = 40..

[Hupuna ronoBku =60..

Bricota pebpa = 80..

TommuHa pedpa =20..

IMupuna nogomsel = 100..

Tomuuaa nomomssl = 10..

S=5000.;

XC =69,80..; OT MOIOLIBLI A0 LIEHTPa TSKECTH..
Jxx =9886466,(0)..

X-X — napaJijiesipHa MOJOLIBE. .
Wxx=141639,923591;.. MUHUMAJILHOE..
Jyy=1606666,(6)..

Wyy=32133,(3);..

A= 17,925773.. MUHUMAJIBHOE..
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.$=(h*b)+(hm*bm)+(hs*bs)... [1nomans ceueHus penbca.
.j1=b*h*h*h/12... MOMeHT UHepIHU TOJIOBKH OTHOCUTEILHO coOcTBeHHOTO L1.T.
.j2=bs*hs*hs*hs/12 ... MOMeHT UHEpLIMH CTEHKU OTHOCUTENIbHO coOocTBeHHOro LI.T.

.j3=bm*hm*hm*hm/12... MoMeHT uHepIM1 MOJOMIBH OTHOCUTENILHO coOocTBeHHOro LI.T.

f1=h*b ... Ilnomaap roJoBKy.

2=hs*bs ... ITnomags creHKu.

f3=hm*bm... [Tnomaap nogoMIBHI.

x1=(h/2)+hs+hm ...

.x2=(hs/2)+hm...

X3=hm/2...

LlenTtp Ts15K€CTU pebca OT MOIOIIBbBI «XC».
Xe=((F1*x1)+(f2*x2)+(f3*x3))/(f 1+2+£3)...
r1=((h+hs+hm)-h/2)-xc... Paauyc 11.T. TOJIOBKH OT II.T. peJibca.
12=((hs/2)+hm)-xc... Paguyc 11.T. CTEHKH OT II.T. peJibca.
13=xc-(hm/2)... Paauyc 11.T. OAOIIBHI OT II.T. PeJibca.
Jx1=j1+(r1*r1*f1)... MOMeHT uHepLUU CMEIlIEHHON T'OJIOBKHU.
Jx2=j2+(r2*r2*f2)... MOMEHT UHEPLIMU CMEIIEHHON CTEHKHU.
.Jx3=j3+(r3*r3*f3)... MOMEeHT UHEPLIUU CMEIIIEHHO!N MOJIOIIBHI.
Jx=jx14+jx24jx3... MomeHT uHepuuu penbca 1no XX.
.wx1=jx/((h+hs+hm)-xc)... MomMeHT cornpoTuBiieHUs] U3rudy pesbca mo XX.
.WX=jX/XC... MOMEHT cOnpoTHUBJIEHN: U3rKdy pesbca mo XX.
Bepem menbiiiee 3Hauenne W U3 IBYX 3HAUEHUH. . .
.Jyl=h*b*b*b/12...

.Jy2=hm*bm*bm*bm/12...

.Jy3=hs*bs*bs*bs/12...

Jy=jy1+jy2+jy3... MoMeHT uHepiuu penbea no Y.

Bb100p MakcHMasbHO yIajaeHHOW YacTu it ocu Y-Y.
wy=]y/(b/2)... MoMeHT corpoTuBJieHUs U3rudy peibcamo YY.
wy=jy/(bm/2)... MOMEHT CONpOTUBJIEHUs N3rudy pesibca 1mo YY.
Bepem menbiniee 3Hauenne W U3 IByX 3HAUEHUI. . .

BriObupaem MeHblllee 3HaUeHUE MOMEHTA MHEPIIMU «j>.
.rm=sqrt(jx/s)...

.rm=sqrt(jy/s)...

3anuck nporpammsl B Excel.

CMOTpH OTKPBITHIH U 3aKpbIThIN JTUCTH E 24.. ( Ckayath U3 NPUIOKEHUS ).
B kononke «E»pacuer mpome:KyTOUHBIX BETUYUH.

IIapameTpsbl ceueHus Tpanenuu

Beicora Tpaneuuu = h.

Bepx Tpanenuu = a.

OcHoBaHue Tpanenuu = b.

Ocpb X-X npoxogut yepes L. T. u napasuienpsHa OCHOBaHUIO.

Ocb Y-Y npoxogut uepe3 L. T. u neprieHauKyIsipHa OCHOBAHUIO.
Puc. Ceuenuie Tparnenumu.
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i

# Benem pacuer 1o kiaccuueckum popmyiam 14-03-2020 r..

Pii = 3,141592654... Yucno I1u.

x=(b-a)/2..

y=(h*h)+(x*x)..

.ab=sqrt(y).. # 3Bnekaem KBaapaTHblii KOpeHb ( BokoBas rpaHp Tpaneuuu ).

xx=((a+x)*(a+x))+(h*h)..

.dt=sqrt(xx).. # M3Bnekaem KBaapaTHblii KOpeHb ([luaroHanp Tpanenuu ).

Ugrx=h/x..

Ugr=arctan(Ugrx).. # ApkcTanrenc or Ugrx B paguaHax.

Ug=Ugr*180/P1ii.. # Yron B rpagycax...( Yrona npu OCHOBaHUH ).

.s=h*(b+a)/2.. [1nomane Tpanenuu.

Hanee pacuet no ocu X-X ( Ock X-X napaijiesibHa OCHOBAHHIO ).

Paznoxum Tpanenuio Ha 1Ba TPEYroJibHUKA U Ha TPSMOYTOJIbHUK.

Sp=a*h.. # [1nomane NpsMOyroibHUKA.

Jp=h*h*h*a/12.. # MoMeHT nHepLMH NTPSAMOYTOJILHUKA.

St=((b-a)/2)*h/2.. # [1nomaas OAHOrO TPEYroJbHUKA.

.x=(b-a)/2.. # OcHOBaHUE OIHOTO TPEYTOJIbHUKA.

Jt=h*h*h*x/36.. # MOMEHT UHEPLIMN OTHOTO TPEYTOJIbHUKA.

.yt=h/3.. # HeliTpanbHast ocb OT OCHOBaHUs TPEYTOJIbHUKA.

# LIeHTp TsKECTU CUCTEMBI OT OCHOBaHUS ( HEUTpasibHAsI OCh ).

Z=(((St+St)*yt)+(Sp*h/2))/(St+St+Sp).. ( Ha pucynke z obo3HaueHa kak V ).

# MOMEHT MHEPLIUU ABYX TPEYTOJBHUKOB CO CMEIIEHHBIM LIEHTPOM.

.at=z-yt.. # CmelieHre HeHTpa TSKECTH TPEYroJbHUKOB oTHOCUTENbHO L. T. Tpanenuu.

MoMeHT uHepLUH IBYX TPEYTOJIBHUKOB M0 X-X CO CMEILEHHBIM LIEHTPOM.

Jts=2*(Jt+at*at*(St))..

# MOMEHT MHEPLIUU ITPAMOYTOJIbHUKA 110 X-X €O CMELIEHHBIM LIEHTPOM.

.ap=z-(h/2).. # CmenieHue nieHTpa NpsAMoyroyibHuKa otHocutesibHO L. T. Tpanenuu.

Jps=Jp+ap*ap*Sp.. MomeHT nHepLy TPSIMOYTOIbHUKA 10 X-X CO CMEIIEHHBIM LIEHTPOM.
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Jx=Jps+Jts.. # MomeHT uHepLuu Tpaneuuu 1o ocu XX.

.v=z.. # OT OCHOBaHUs — JI0 HEUTPaAJILHON OCU TpaNeLu.

wxv=jx/(h-v).. # MOMeHT conpoTUBIIEHUs N3ruOy AJIs1 BEpXHEro ocHoBaHMS X-X.
.WXn=jx/v.. # MOMEHT CONTPOTUBJICHUS U3THOY JJIs1 HIKHETO OcCHOBaHMS X-X.
Xr=jx/(Sp+St+St).. # jx / Inomans Tpaneuuu.

Rix=sqrt(xr).. # 3Bnexkaem kBagpaTHbIil KopeHb ( Paguyc unepiuu ).

Hasnee pacuer o ocu YY.

# Pa3noxum Tparenuio Ha iBa TPeyroJbHUKa U Ha MPSMOYTOJIbHUK.

Sp=a*h.. # [1nomaab NpsIMOYyroJbHUKA.

Jpy=a*a*a*h/12.. # MoOMeHT UHEepLMHU NPSMOYTOJIbHUKA.

# ...

St=((b-a)/2)*h/2.. # [1nomaas OAHOrO TPEYroJIbHUKA.

.hy=(b-a)/2.. # BbicoTa 0qHOTO TpeyroJbHUKA.

Jty=hy*hy*hy*h/36.. # MoMeHT UHepLIMYU OIHOTO TpeyrojbHuKa Y-Y.
.yty=hy/3.. # HeliTpanbHasi ochb OT OCHOBaHUsI TPEYTOJbHUKA.
.ytyc=yty+(a/2).. # HeiitpasbHast oCb TpEYrojibHUKa OT ocu Y-Y.

# MOMEHT MHEPLIMU ABYX TPEYTOJBHUKOB CO CMEIIEHHBIM LIEHTPOM.

# .ytyc — CMmellieHue 1ieHTpa TPeyroJbHUKOB OT ocH Y-Y.

Jtsy — MoMeHT nHepuuu ABYX TPEYTOJBbHUKOB MO Y-Y CO CMEIIEHHBIM LIECHTPOM.
Jtsy=2*(Jty+ytyc*ytyc*(St))..

# Jpy — MoMeHT uHepLuu NpsAMOYTOJIbHUKA ( CMEILEHUS HET ).
.Jyy=Jpy+Jtsy.. # MomeHT uHepiuu Tpaneuuu mo ocu Y-Y.

wyv=]yy/(b/2).. # MomeHT corpoTuBJieHUs] U3rudy mis Y-Y.
Xr=]yy/(Sp+St+St).. # ( jx / ILnomaap Tpanenuu ).

Riy=sqrt(xr).. # N3Bnekaem kBaaparHbiil KopeHsb ( Paguyc unepumu no Y-Y ).
KoHTposnpHblii pacyer:

CeueHue B BU€ CUMMETPUYHOI Tparelyu.

Beicora Tpaneuuu = 30.

OcnoBanue Tpaneuuu = 50.

Bepx Tpaneruu = 20.

BokoBas rpanp Tpanenyu = 33.54102.

HuaroHans Tpaneuuu = 46.097722.

Yron npu ocHoBanuu = 63.434949 I'panyc.

[Tnomane Tpanermu = 1050.0.

Hasee pacuer no ocu X-X.

Mowment unepiuu no X-X oaHoro tpeyroabHuka Jt = 11250.0.

Lentp tsxectu cucteMsl X-X oT ocHoBaHus = 12.8571.

MoMeHT uHepLIMHU ABYX TPEYTOJIbHUKOB M0 X-X CO CMEIEHHbIM LEHTpOM. = 26173.4694.
MowmeHT nHepIMy NpSAMOYToibHUKA N0 X-X CO CMEIEHHBIM IIeHTpoM. = 47755.102.
MowmeHT nHepimu Tpaneuuu no ocu XX. = 73928.5714.

MowmenT compot.u3rudy no ocu XX. = 4312.5 Bepx; 5750.0 Hus;

Paguyc unepumu ocu X-X = 8.391..

Hasnee pacuer o ocu YY.

MowmenTt unepiuu o Y-Y ogHoro TpeyroibHuka Jt = 2812.5..

MomeHT uHepLMHU ABYX TPEYTOJIbHUKOB 0 Y-Y €O cMelleHHbIM IieHTpoM. = 106875.0..
MowmeHT uHepimu npsMoyrojbHuKa 1o ocu Y-Y ( cmemienus Her ) = 20000.0..
MowmeHT nHepimu Tpaneuuu 1no ocu Y-Y. = 126875.0..

MowmeHT conpot.u3rudy no ocu Y-Y. = 5075.0..
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do.

Paguyc unepimu ocu Y-Y = 10.9924..

3anuck nporpammsl B Excel.

CMoOTpH OTKPBITHIH U 3aKpbIThIN JUCTH E 25.. ( Ckayarh U3 NpUIIOKEHUS ).
B xononke «E» pacyer npoMeKyTOUHBIX BEJINYHH.

IIapameTpsbl ceueHHs MIECTUTPAHHNKA
Puc. lllecturpanHuk.

2 o

2 d

Ocp X-X npoxoaut yepe3 LI.T. Ock XX mpoxoauT yepe3 BepIIMHbBI HA OMIMCAHHOM JUAMETPE

Ocpb Y-Y npoxogut uepe3 LI.T. u neprnennukyspHa ocu X-X.

.d — Bincanssiil fuametp ( pa3Mep Moj KJIoY ).

.8s=0,866025403*d*d ... [1nomaap mecTUrpaHHMKA Yepe3 BIIMCAHHBIA JUAMETP.
.do=1,154700538%*d ... OnurcaHHbII IUAMETP.

.8s=0,6495190528*do*do ... Ilnomanp mecTurpaHHUKa Yepe3 ONUCAHHBIA AUAMETP.
s=do/2 ... Invna rpanu.

Jns1 panbHeHiero pacyera rnpeacTaBUM HIeCTUTPAHHUK.

Kak nBe Tparnenuu coeiuHeHHblE OCHOBAaHUSIMH.
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Hanee pacyeT 3aMMCTBYEM U3 pacyeTa Tparelyu.

.h=d/2 ... Beicota Tpaneuuu.

.a=do/2... Bepx Tpaneuuu ( [In1Ha rpanu ).

.b=do... OcHoBanue Tpanenuu.

Jlanee pacuer Tpanenuu:

.s=h*(b+a)/2.. [Inomane Tpanenuu.

Hanee pacuet no ocu X-X ( Ock X-X napajijiesibHa OCHOBAHHUIO )..

Paznoxum Tpaneuuio Ha 1Ba TPEYrojbHUKA U HAa IPSMOYTOJIbHUK.

Sp=a*h.. # [1nomane NpsIMOyroibHUKA.

Jp=h*h*h*a/12.. # MomMeHT nHepLH PSIMOYTOJIbHUKA.

St=((b-a)/2)*h/2.. # [1nomaas OAHOrO TPEYroJIbHUKA.

.x=(b-a)/2.. # OcHOBaHUE OHOTO TPEYTOJILHUKA.

Jt=h*h*h*x/36.. # MOMEHT UHEpLIUN OTHOTO TPEYTOJIbHUKA.

.yt=h/3.. # HeliTpanbHasi Ocb OT OCHOBaHHUsI TPEYTOJIbHUKA.

# LleHTp TspKECTH cUCTEMBI ( Tpareluu ) OT OCHOBaHUs ( HEUTpasibHasl OCh )..
Z=(((St+St)*yt)+(Sp*h/2))/(St+St+Sp).. ( Ha pucynke z o603HaueHa kak V ).

# MOMEHT MHEPLIMU ABYX TPEYTOJBHUKOB CO CMEIIEHHBIM LIEHTPOM.

.at=z-yt.. # CMelleHe [IeHTpa TSKECTH TPeyroabHUKOB oTHOcuTebHO L. T. Tpaneuuu.
MoMeHT nHepUUH IBYX TPEYTOJIBHUKOB MO0 X-X CO CMEIIEHHBIM LIEHTPOM.
Jts=2*(Jt+at*at*(St))..

# MOMEHT MHEPLIMU ITPAMOYTOJIbHUKA 110 X-X €O CMELIEHHBIM LIEHTPOM.
.ap=z-(h/2).. # Cmenienue 1ieHTpa NpsAMOyroyibHuKa otHocutesibHO L. T. Tpanenuu.
Jps=Jp+ap*ap*Sp.. MomeHT nHepLMK TPSIMOYTOIBbHUKA 10 X-X CO CMEIIEHHBIM LIEHTPOM.
Jx=Jps+Jts.. # MomeHT uHepLuu Tpaneuuu 1o ocu XX.

Ocp XX Tpaneuuu cMelieHa OTHOCUTENBHO Ock XX MIECTUIPaHHUKA HA BEJIMYUHY V WIH Z.
Jtz — MOMeHT UHepIMU TPareyy Mo OCHU CMEIIEHHON Ha BEJTUYUHY V.

Jtz= jx + V¥V*s..

Jse=Jtz+ Jtz.. MOMEHT MHEpLMH LIECTUTPAHHUKA 10 OCH X X.

Wse=Jse*2/d.. MOMEHT COIpOTUBJIEHHS U3rHOY MIECTUTPAHHUKA 10 OcH X X.
rm=sqrt(Jse/(s+s))... Paguyc unepimu ocu X-X.

KonTpoJbHbie nudpoi:

Briucannsiii quamerp ( pasmep nop ko4 ) d = 86,60254038..

Onucannbiii qfuametp do = 100..

[Tnomane mecturpannuka = 6495,190528..

3anuck nporpammsl B Excel.

CMOTpH OTKPBITHIH U 3aKpbIThIN JTUCTH E 26.. ( Ckayath U3 NPUIIOKEHUS ).

B kononke «E»pacuer mpome:KyTOUHBIX BETUYHH.

PacuyeT npou3BOJBLHOTO ceyeHUsI

Pacuer napamMeTpoB MPOM3BOJIBHOTO CEYEHH I — 3Ta IPOrpaMMa BecbMa BOCTpeOOBaHa IPH pac-
YeTe Ha MPOYHOCTh Pa3HbIX, 0COOEHHO CBAPHBIX, KOHCTPYKIME. [Iporpamma yacto mpumeHsieTcs: Ha
MIPAKTHUKE.

Puc. IlpuBapeHHbiii AByTaBp.
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s mpumepa: [Isyrap Ne 10 .. H=100 mm B= 55 Mmm. Wx= 39,7 ky6.cm.

ITpuBapeH k cranbHOM cTeHKe aByMs mBamu L = 50 mm. Karer mBa 10 mwm.

Harpyxen momenrom M=100 krc*merp.. M=10000 krc*cm..

Pexomenpayercsa ¢ Kaxzaero KoHma msa 1no 10 Mm He yuuThIBaTh B pacyeTe, Tak KakK KOHLIBbI
IIBOB HU3KOTO Ka4eCTBa.

AdexTuBHOE ceueHne mBa = 0,7 or karera mBa. M Tak umeeM J1Ba M1Ba C PaCYETHBIMU: JJIMHON
= 30MM.

C ceuenneM 7 MMm. ITimommans ceuenusa msa S = 210 kB.mM. PactostHie o ocam mBoB A=107
MM.

ITo mporpamme E_27 Haxonum MOMEHT nHepLmu mBoB; Jx = 1203860 MM B ueTBepTOM.

IIporpamma ornpenesnseT NoJoKeHNUE LIEHTPa TSHKECTH KOMIUIEKCA PACUETHBIX JIEMEHTOB.

Pacunraem BennunHy pacTosHUsA OT LEHTPA TSKECTH JO MaKCHMaslbHO ypasieHHoro ot LI.T.
3JIEMEHTA —

0O0603HaYMM MaKCMMaJIbHOE pacTosiHue Kak «Y». Torma Wx= Jx/Y..

Jx =120,3860 cm B yerBeproit. Wx=21120,35 ky6.mm. Wx=21,12035 ky6.cm.

Hanpsoxenne B metaiie mea B=M/W.. B=10000/21,12035.. B= 473,48 Krc/kB.cM.

Hanpsxenue a1 niBa BIOJIHE AOIYCTUMOE.

Hanpsokenne usrn6a B Metaite aeyraspa: B=M/W.. B=10000/39,7.. B= 251,9 krc/kB.cm.
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Hanpsixenue B Metasuie 1ByTaBpa HU3KOE. .

Ecnu TonbKo ABa mBa — TO TOrO pacyera JI0CcTaTouHo. Eciu ecTh elne mBbl — TO npu J00aB-
JIEHUU 3JIEMEHTOB

Lentp TsKecTH M YMax OyayT uaMmeHsAThes. [Iporpamma pacumtana Ha joOaBjieHUE AEBSATH
3JIEMEHTOB, 4TO

IJTSL TIPaKTUUECKUX PACUETOB BIOJIHE JOCTATOYHO. Pacyer MOXKHO 3aKOHUUTH Ha JIIOOOM IO
CUETy JIEMEHTE.

Ha xononky «E»M0OXHO He oOpamarh BHUMaHUsI — TaM BBIBOJSTCS MIPOMEKYTOUHBIE PE3yJib-
TaTHl.

Pacuer pekomeHyeTcsi HOBTOPUTH HE MEHee TPeX pa3 — YacTo ObIBAIOT HE3aMETHBIE OIIMOKH
BBOJIA JJaHHBIX.

BHyMaHMe — HEHTpP TSKECTH CMeCTWICA TMpu A00aBJeHUH mBa. [l HaXOXKJICHUsT MOMEHTA
COIIPOTUBJIEHHU ] HY’)KHO HAWTH MaKCUMaJIbHOE PACTOSIHAE OT UEHTPA TSKECTH CUCTEMBI /10 BHEIIIHETO
Kpas cucteMbl «Y Max». W =J /Y max...

2>

3aaHHOE TPOU3BOJIBHOE CEYEHHUE MIPE/ICTABUM KaK Ha0Op 3JeMEHTapHbIX MPSIMOYTOJIbHUKOB.

BcnomoraresnbHyio ock Xv-Xv pacriosiokuM 10 HUKHEN IpaHu CaMOro HUKHETO TPSIMOYTOJIb-
HUKA.

J171s1 mepBOro 3Tana HeoOXOAUMO B3SITh CaMblid HUKHUH MPSIMOYTOJIBHUK (PUTYPBI.

Hanee GepeM cleayoImurii Mo PacroOKEHHIO IO BHICOTE HUKHETO Kpasi MPsIMOYTOJIbHHUK.

OrpeniesnisieM IUIOIIA/Ab, PACCTOSIHUE TIEHTPA TSHKECTU OT OCU XV-XV U

MOMEHT UHEPLIUU NIEPBOro npsmMoyroyibHuka. @opmyna [ 1 ].

OrnpeniesnisieM IIOMIA/Ib, PACCTOSIHUAE LIEHTPA TSHKECTU OT OCU XV-XV U

MOMEHT MHEPLIMUA BTOPOT'O MPSAMOYTOJIHUKA.

Haxonum paccrosiHue 1eHTpa TSKECTH CUCTEMBI IBYX IIPSMOYTOJIbHUKOB OT Och XV-XV.

Ocpb X-X npoxoauT yepes3 HEHTP TAKECTU CUCTEMBI U3 IPYX MPSMOYTOJIbHUKOB.

Haxonum MoMeHT nHepLmy KaxJ0ro MpsiIMOyroJIbHUKa OTHOCUTENBHO och X-X

MIPOXOJISIIEH Yepe3 oOmmmid IieHTp Tskectu. Popmyna [ 2 .

Haxonum oOmuii A71s1 cMCTeMbl MOMEHT MHEPIIMU U OOIITYIO TUIOIIAIb.

Onpenensiem pacrostHus ot LI.T. KpallHMX BEpXHUX U HUKHUX TOYEK CUCTEMBI.

HaxonuM MOMEHTBI CONTPOTUBIIEHUSI U3TUOY MO BEPXHEW U M0 HWKHEH IpaHsIM CHCTEMBI.

3anuinem pe3ysbTaThl.

PaccuuTannyio cucteMy NprUHUMAaeM Kak MepBbIi MPSIMOYTOJIbHUK.

JoGaBsieM eriie OvH MPSMOYTOJIBHUK M TIOBTOPSIEM BBIIIIE TIPUBEICHHBINA pacyerT.

Pacuetsl BegeM, oka He MpocyrTaeM BCe MPSIMOYTOJIBHUKY IPOU3BOJIBHOTO CEUEHMS.

[Tpumeuanue: B nporpammax tuna «beiicuk, [Tuton, [Tackanb» Takue pacyeTsl 1e1aeM 3aK0b-
LIOBAHBIMU

( IMKJIMYECKUMHU ) — ¥ KOJTMUECTBO JOOABIISIEMBIX JIEMEHTOB HE OTPaHHUEHO.

Excel nmeer BcTpoeHHyI0 OJIOKMPOBKY IMKJIOB. [1o3TOMYy mporpamma orpaHnveHa JecsiThio
3JIEMEHTaMHU.

BeicoTa nepBoro npsiMoyrosibHuka = h.

[Mupuna nepBoro NpsiMOyrojbHUKa = b.

.J1=b*h*h*h/12... MomeHT uHepLuu nepBoro npsiMoyronpHuka. @opmyna [ 1 ].

.wl=j1/(h/2)... MoMeHT cOIpOTUBJIEHHU S [IEPBOTO MPSIMOYTOJIbHUKA.

.s1=h*b... Ilnomane ceyeHus1 nepBOro NpsSIMOYroJIbHUKA.

.xcl=h/2... BeicoTa LeHTpa TSKECTU NePBOro NPSMOYToIbHUKA OT ocH X-X.

.m1=s1*(h/2)... MoMeHT mJoImaau nNepBoro NpsMOYyrojbHUKA OTHOCUTENIBHO OcH X-X.

# Touka pacuera Ne 1...

BeicoTa BTOpOro npsimoyrosnpHuka = hl.
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[Mupuna BTOpOro npsiMoyrosibHUKa = bl.

BeicoTa pacrosnoxeHuss OCHOBaHHA

BTOPOTO MPSIMOYTOJIbHUKA OTHOCUTENBHO OcH X-X = hx.

.J2=b1*h1*h1*h1/12... MoMeHT uHEpLH BTOPOT'O MPSAMOYTOJIbHUKA.

.w2=j2/(h1/2)... MOMEHT cOnpOTUBJIEHNS BTOPOTO NPSIMOYTOJIbHUKA.

.s2=h1*b1... Ilnomane ceyeHust BTOPOro npsiMOyroJibHUKA.

.xc2=(h1/2)+hx... BeicoTa LieHTpa TsKeCTH BTOPOTo MPsAMOYTOJIbBHUKA OT och X-X.

.m2=s2*((h1/2)+hx)... MoMeHT Iiol1a i1 BTOPOro MpsiMOyrojibHUKa OTHOCUTENILHO OCH X-X.

xx=(m1+m2)/(s1+s2)... Paccrossaue LI.T. ot ocu Xv-Xv cuctemsl ABYX IPSIMOYTOJIbHUKOB.

R1=xx-xcl... Paccrosgaue mexnay LI.T. cucrems! u L1.T. neporo npsiMoyrosibHuKa.

R2=xc2-xx... Paccrosnue mexy LI.T. cuctemst u L1.T. BTOporo npsiMoyroyibHukKa.

dopmyna [ 2 ].

J1x=j1+( R1*R1%*sl)...MoMeHT uHepIMU NEpPBOro MpsMOyrojbHuKa oTHOcuteabHo LI.T.
CHCTEMBI.

J2x=j1+( R2*R2%*s2)...MOMEHT MHEpUMH BTOPOro MpsMOyrojbHuka oTHocuteabHo LI.T.
CHCTEMBI.

Jx=j1x+j2x... MoMEHT MHEpUMH CHUCTEMBI ABYX HPSIMOYIOJbHUKOB oOTHOocuTesbHO II.T.
CHCTEMBI.

Sx=s1+s2... CymmapHas I1011a/ib ABYX NPSIMOYTOJILHUKOB.

Hanee B pacuere NMPUHMMAEM CUCTEMY JIByX NPSMOYTOJbHUKOB 32 HOBBIH, MEPBHIM MPSAMO-
YTOJIBHUK Y KOTOPOTO:

Ss1=Sx... xcl=xx... j1=Jx... m1=Sx*xx...

BBonum faHHBIE CIeAyIONIEro MPSMOYTOIBHUKA:

( cunTas ero HOBBIM BTOPBIM IPSIMOYTOJIBHUKOM ) U CHOBA IPOXOJUM BECh pacyer,

HauuHasA ¢ # Touku pacuera Ne 1...

JL71s1 MpOBEPKM MOKHO TiepecuuTaTh cedeHue «Pebe» 1 »I[1poBepouHbIil IPSAMOYTOTBHUK .

Kcratu Bee BbllIen310:KkeHHbIE pacyeThbl 3(p(eKTUBHEE BHITOIHATD UCIIOb3YSl IPOrPAMMBbI.

ITporpammbl MOkHO ckonpoBaTh U3 KHUTY «Python 3 Tlone3Hble mporpaMmmbl KHUTA TPEThS.».

[TporpamMmbl 3HAUMTETLHO SKOHOMSIT BPEMsI ¥ YMEHBIIAIOT BEPOSTHOCTh OIMOOK B pacuerax..

ITporpamMmbl MOKHO BBINIOJIHUTH Tak ke B Excel.

3anuck nporpammsl B Excel.

C™motpu oTKpbITHIN U 3aKkpbIThii MCTHL E 27.. E 28.. ( Ckavyath U3 NPUIIOKEHU ).

B kononke «E»pacuer mpome:KyTOuHBIX BETUYUH.

Kononky»D»u»E»[lenaem ¢ 3amacom o Beicote — Boigesiem ¢ «D2» 10 «D28» co cBolicTBaMu
<<HH(1)pOBOI7I»

TOYHOCTb LLIECTh 3HAKOB M1OCJIE 3aISITON, IIEHTPOBKA M0 JIEBOMY Kpalo, IPUPT «16», «CKpbITh
opmybL».

Kononka «E»— TouHO Tak *e.

B nmcr E 28 pesynbrar npeaplayIero pacyera NepeHOCHM — 3aI1caB ero Ha OyMakKe U BBOJIS
3aTeM BpPYYHYIO.

[Tpu mepeHoce pe3ysbTaTa MOKXHO OIIMOUTHCS. Boree coxkHoe AeiicTBAE ONMMCAHO HITKE. .

@014. — BcraBum smct Ne 2.

Cmotpu oTKpbIThIi JUCT E 27xX.. ( CkauaTh U3 NPUIOKEHUS ).

3anosHuB OTKPHITHIN JTUCT E 27XX .. Takke Kak B mpeaplayiem ciydae juct E 27..

Oo6nacty pe3ynbTaToB HYXKHO BHIIEIATD C OOJIBIIMM 3a11aCOM BHU3 M 33/1aBaTh T10 IIECTh 3HAKOB
TocJIe 3ansToN.

3arem MOKHO MpocTo ckonupoas JUcT E 27 nox umenem E 27xx, nononaum ero suctom Ne 2.
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Hns aToro B BepxHell cTpoke pexkumoB ( JleHta ot «®Paitn» no «Bup») nepeiiem B pexum
«Bun»-

IIEJIKHEM Ha UKOHKe «HoBOe OKHO»-

Puc. Dxpan Excel [IpouzBonshoe 1.

Microsoft Excel

FnagHan Bcraeka PazmeTka cTpaHWLubl Do MyAkl AaHHele PeyeHIMp oBaHWE Burg

D =E TR Rt MuHelKa CTpoka GopMyn »{ |E‘=\ '-=‘|-ji| 0B0E OKHO =
13| Npegcraeneqna = ynopagounts sce &
O6ei4HbIA| PasmeTka CeTka Jaronoskn MacwTad 100% Macwraé no

crpatmue (5 Bo sece skpan BhigeneHHomy | EEH 3akpenuTs o6nactin v [

i:‘exm MEl IPOCMOTPA KHUCA Mokazate Macwras

D13 - ( 5|
&) E_27x

& B € [ | E

. [NponsBonbHOe ceyeHue 1 pacyer.
2 HexogHele gaHHEE Pesynetar i 20.00
s | " 12700
4 | OTocK X-X 40 OCHOB3HKWA NepeEoro NPAMOYToALHWES 168.50 MAowagk cedeHHs & 420.00 i 857.50
5 MomeHT MHEpUMK no X-X r 1203860.00 r 357.50
5 BrICOTE NPAMOYIOAEHWES 7.00 MOMEHT CONPOTUBNEHKWA ONA BEPLWKHE " 2112035 i 210.00
7 MomeHT CoNpoOTHENEHWA ONA NOLOWEE! . 2112035 W 210.00
3 LUKWpKHHa NEAMOYIeAEHMKS 30.00 = 73.50
s | " s3so
10| OTocv X-X A0 0CHOBEHWA BTOROIC NPAMOYTOABHNKE 12350 LIeHTp TAMECTH OT NO4OWEE " 73.50 i 53.50
11 " 601930.00
12 BbicoTa NpAMOYIOAbHWEE 7.00 FafapWTHEA BEICOTE CE4EHKA % 114.00 & 601930.00
13
14 LnpHHa NpAaMoyronbHMKa 30.00
15

[lenkHeM Ha UKOHKE «JI00aBUTD JICT».
Puc. Dkpan Excel lo6aButh uCT.

9
10  OT1 ocu X-X 40 OCHOBAHMA BTOPOro Npamoyro.
11

12 BbicoTa NPAMOYTIoJZibHUKa

13

NobaBuTb

i | NACT.

LLIMpuHa NpAMOYrosibHUKa
15

10, e I ..
M o4 » M| fwcrl /%1

[o]:1e]
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[TosiBuTCs iuct No2 — BTOPO#I JIUCT 3aIoTHsIeM Tak ke Kak 3anoHsm juct E 28. ..

[Ipu 3an01HEHUK BTOPOTO JIMCTA — PE3Y/IbTAThl U3 NMEPBOTO JIMCTA ( UG Pbl ) IEPEHOCUM BpyY-
HYIO.

@015. — [lepeHoc pe3yIbTaTOB KOMMPOBAHUEM.

# Touka pacuera Ne 2...

Oo6nacty pe3ynbTaToB HYXKHO BHIIEIATD C OOJIBIIMM 3a11aCOM BHU3 M 33/1aBaTh T10 IIECTh 3HAKOB
TocJie 3ansTou.

Briziesisiem 061acth pe3yabTaToB JIEBOM KHOMKOM MBIIIM — Ha jacTe Ne 2.

Ha BeizeneHHOM 0071aCTH 1IeIKaeM MpaBoi KHOMKON «CKOMUPOBATH».

Briziesnisiem 1 KormupyeM BeCh CTOIOUK Pe3yJIbTaToB.

Puc. Dxpan Excel [lepenecnu pe3yabrarsl.

PesynbtaTt
R Sy ,, .......... Ty ,
MomeHT nHepumum no X-X r 1428590.14 r
LleHTp TAXXEeCTU OT OCU XV-XV ‘ 86.20 '

Ha nucre Ne 2 B kononke D1 Beigensiem stueiiky D15 sieBoii KHOMKOM MBIIIH —IIIeJIKaeM MpaBon
KHOITKOU

«BcTaBuTh». B pexume «123». B atom pexxume npounsoiaer BcraBka 1udp pesybraros. Pop-
MYyJIbl CTOSIIIIKE 32 [IU(PaMU B 3TOM PEKUME HE KOITUPYIOTCSI.

Puc. Dkpan Excel CkonupoBaHHble [TUPPHI.
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C D
Pesynbtar
[Nnowaab cedyeHnn ’ 602.00
MomeHT uHepuun nNo X-X 1428590.14
LleHTp TAMECTHM OT OCU XV-XV ’ 86.20
602.00

CKOMMpPOBaHHbIe / 1428590.14

undpbl pesynsraTa.

86.20

Hanee Ha micre Ne 2 — BbienisieM siueiiky B4 — ynansiem tugpy mioniay B UICXOAHBIX JAHHBIX
B sueiike B4. Boinensiem siueiiky D15 — neBoit KHomkoil — mienikaem «BcraButhb». Biiok pesynbraTtoB
CKOIMUPOBAH B STYEUKHU

D15.. D21 .. Jleoit kHomKo# BbiensieM siueiiky D15.. Hlenkast mpaBoil KHONKOW — KOMUpyeM
BEJIMYUHY IO 1

u3 stueriku D15.. ( U3 ofHO# siueiiku ) — BoiaesnsieM J1eBoii KHOMKOM siueriky B4 —

MIPaBOil KHONKOW BCTapJisieM B siueiiky B4. B pexume «123». nannsle u3 siueiiku D15..

Puc. Dxpan Excel Pexxum BcTaBku.

299
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299

AHaJIOTMYHO yaasisieM 3HaueHus B siueiikax B6 u B8 u 3amensiem mugpamu us3 siueek D21 u
D16. Ilepenocum no oyepeu Mo OHOM sTUerKe.

B sueiiku B10, B12, B14 — BBoguM 3HaueHue HOBOTO MpsiMOyroiibHUKA. B kononke D4.. D10
NOSIBWJIMCH JIaHHBIE CEYEHHs C BHOBb JI00ABJICHHBIM NPSIMOYToibHUKOM. Ecim Bce a1emeHTapHble
NPAMOYTOJIBHUKY 3aKOHYMJIUCh —

To pacuer 3akoHueH. Ecii Hafmo no6aBuTh erie npsMOYTOJbHUK, TO BbiielsieM oonacts D15..
D21 — u ynansem

Bce nannble — 3atem nepexonum B # Touka pacuera Ne 2...

[Mpouieaypa 10BOIBHO KapyU3HAasi — HY’KHO CTPOTO COOMIONATh MOCIE0BATEbHOCTD JEHCTBUM.

Buaumanme: OTKpbIB 17151 paOOThI pACYETHBIH JIUCT — MOKHO MEHSITh IIA(PHI TONBKO B KOJIOHKE
IJ1s1 BBOJIA MCXOAHBIX JaHHBIX. YAalsas WM MeHAs LUdpsl B Jpyrux KOJIOHKax Bel Ha camoM 1ene
paspyluaeTe CKpbIThIE 32 HUIMU (DOPMYJIbL.

B pesynbrarte nuct OyneT ucropueH, paboTarh He CTaHeT.

Puc. TTpoBepouHblii TPSIMOYTOJIbHUK.
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[MpoBEpPOYHbIN NPAMOYTO/IbHUK
KOHTPO/bHbIM pacyeT

, Becb NnpAMOYronbHuK
S =4500.
3 J.=8437500.
3 9l W,=112500.
| C=75.
> 8
A - 3 dnemetsbl 142
- 2$m J, S = 2400.
+—L ] =4036250.
20 C = 101,25.
J= B*h*h*h/12.. 3nemetbi 14243

S =3000.
dnemetbl 142+3+4+5. 1 =4525000.
S = 4500. C= 95
J =8437500. nemetbl 1+2+3+4,
C=75. S = 3600.
J=7357500
C=82,5.

,,,,,

[TpoBepka rmporpaMmbl — M CBOUX JEHCTBHIA ITPU PadOTe ¢ MPOrpaMMON:

[TpoBepOYHBII MPSIMOYTOILHUK Pa30WIIM HA TSITh MPSIMOYTOJIbHUKOB.

HyneBas ocb — 1o HUKHEMY Kpalo caMOro HMKHETO MPSIMOYTOJIbHUKA. XV — XV

Pazmep «C» 310 pa3zmep BBICOTHI IIEHTpa TskecTu cuctembl oT HymmeBoit ocu Xv-Xv.

Ha mucre E 27xx Ne 1.. BBog 1aHHBIX HauMHaeM ¢ npsiMoyrosibHuka Ne 1. — CaMoro HUKHero.
3areM BBOJUM JaHHbIE TPsAMOYrosibHUKa Ne 2. — CaMoro BepXHero.

Sanuiem pe3ynbTathl ¥ BBeeM ux E 27xx Ne 2.. [lanee padoraem c¢ ymctom E 27xx Ne 2..
[NocnenoBarenbHO HOOABISAS TPSIMOYTOIBHUKY M KOHTPOJIMPYSI PE3YJIbTATHI.
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B urore naHHbIe CUCTEMBI U3 TATH MPSIMOYTOJIBHUKOB JIOJKHBI TIOTHOCTHIO COOTBETCTBOBATh
JTaHHBIM

OpHoro 11e710ro NpsAMOyroJibHUKa Beicotor = 150, mmpunoi = 30..

LleHTp TA%eCTH CUCTEMBI ITPU pacyeTe BCera Bbllle OCH Xv-XV.

@016. — [TporpammupoBanue ( 3anuch ) Makpoca .

Bornee cnoxHbI Tipy pa3padOTKe, HO 3HAYUTEIBHO YOOHEH Mpu padoTe pexuM C puMeHe-
HreM MakpocoB

NpY KOMMPOBAHUY PE3YJIbTATOB TIEPBOTO U MPOMEKYTOUHBIX PACUETOB.

B Buy BaXHOCTH JaHHOUW IPOrpaMMBbl — OITUCBIBAEM pa3pabOTKy JIMCTA MOJTHOCTHIO U TOIIa-
TOBO.

.01- OtkpoiBaeM (paiin E_27xx coxpansiem ero kak E_27xx_M.

Ha Jlucre Nel Kononka «B3-B24» 3anuck ucxoqusix faHHbix. [Tpoeepsiem — Beigenuts — Pop-
Mar sYeeK —
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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