Pemenus 3a1anuii 0TOOPOYHOIO ITANA
Omnmnuansl «JIoMoOHOCOBY» 10 HHKeHEePHBIM Haykam 2020/2021
5-7 kaaccol

3amaua 1 (20 0aJ710B).

Bam nana nepeBsiHHast 3aroToBKa, U3 KOTOPOW BBINMJIMIN JI€Tallb, I0Ka3aHHYI0 Ha pUCYHKe 1.
Kakoif Hacagkoifi Ha DJJIEKTPOMHCTPYMEHT MOXHO OJTO caenath? Bo Bpemss paboTs
AJIGKTPOMHCTPYMEHTA HAcaJKa BpaIaeTcsi BOKPYr cBoed ocu (pucyHok 2). M3o0pazute Buj
HACaJIKU CBEpXy U COOKY.

Pucynok 1

Pewenue:

OpHO U3 BO3MOXKHBIX PEIIeHUH MPUBEIEHO HAa PUCYHKE.

Bun cooky Bun cBepxy



3axaua 2 (20 6a1710B).

[Tocne obena y TyprCTOB OcTanach MmycTas IUIACTUKOBasi OYThUIKA H3-TI0J] BOJBI EMKOCThIO 1,25
JUTpa, KOTOpas UM Ooiblle He HyxHa. [Ipenioxure OJUH WIM HECKOJIBKO CIOCOOOB, ¢
IOMOILBI0 KOTOPBIX TYPUCTBI MOIJIM ObI 110 BO3MOXKHOCTH TOYHO HalTH 00bEM IIACTHKA, U3
KOTOPOro cjejlaHa 3Ta OyThlIKa, €CJId IUNIOTHOCTh IUIACTHKA UM Heu3BecTHa. BecoB y TypucToB
HeT. byTbUika MMeeT JOBOJIBHO CIIOKHYIO (POpPMY, a €€ CTEHKH B pa3HbIX MECTaX UMEIOT Pa3HYyI0
TOJNUIMHY. MOJXKHO TOJIB30BaThCs JMHEMKOM (pyJeTKoi), a Takke MpeaMeTaMu U
MHCTPYMEHTAMH, KOTOPBIE TYPUCTHI OOBIYHO O€pyT ¢ cO00ii B OXO/I.

Pewenue:

OO0beM I1acTuKa, U3 KOTOPOTO M3TOTOBJICHA OYTHIITKA, MOYKHO, B IPUHIIUIIC, HANTH TaK:

1) 3anuBaem OyTBUIKY BOJOH JI0 KpaeB;

2) OCTOPOXKHO TOTpYyX)aeM OYTBHUIKY MOJIHOCTBIO B BEIPO, 3alOJHEHHOE A0 KpaeB (IIpH 3TOM
4acTh BOJBI U3 Bepa BBITECHSETCSA, HO OHO OCTAETCs 3all0JIHEHHBIM BOJIOW J0 KpaeB);

3) OCTOpOXXHO BBIHMMAaeM OYTBUIKY C BOAOW U3 BeIpa, BbUIUBAEM BOJIY M3 OYTBHUIKM Ha3aj B
BEIPO U MU3MEpsieM JIMHEHKON MK pyJIeTKON n3MeHeHue Ah ypoBHs BOIBI B BEIPeE.

O0beM muacTuka, U3 KOTOPOro caennaHa OyThlUiKa, paBeH o0bemy V' Toi yacTtu Beapa, KoTopas
pacrosoeHa BbIllie YPOBHS BOJbI, OMy4yuBIIerocs Ha mare 3. Ecnu Beapo HuianHIpHYecKoe U

o . o nd?Ah
nuMeer auamerp d (M3MepsieTcs JMHEMKOW MM PyJIeTKoit), To V = ; €CIIM BEIPO UMEET

(GopMy YCEUYEHHOI0 KOHYCa, TO BCE PaBHO C XOPOLIEH TOYHOCTHIO MOKHO CUUTaTh, yTo V =

nd?Ah

, motoMy 4ro Ah Oynmer o4YeHb Majio M IUIOINAAb CEUSHHs Beapa OyAeT NMPaKTHUYECKH

HEU3MEHHOM Ha MPOTSHKEHUU BCEM €ro 4acTu, pacrojOKEHHOM BbIIIe YPOBHS BOJBI (T.€. JUIS
HaIIMX LEJIEH MOKHO CUMTATh BEAPO LWIMHAPOM C IHaMETPOM, PaBHBIM AMAMETPY BEApa y €ro
BepxHero kpas). OJIHaKO CyYIIECTBEHHBIM HEIOCTaTKOM TaKOro METOAa SBISETCS TO
0OCTOSITENICTBO, YTO M3MEHEHHE YpOBHS BOABI Ah B BeApe Ha TpeTheM miare OyIeT OYeHb
HEGONBIINM: TIOCKONBKY O0BEM IUIACTHKA OYTBUIKH COCTaBISieT Bcero okomo 40 cM®, a
THIUYHBIA quametp Benpa d cocrasisier okono 30 cMm, Ah oka3biBaeTcsi Benn4nHOi mopsiaka 0.6
MM, TaK YTO M3MEpPHUTh €€ C TOYHOCTbIO XOTd Obl 10% HMeroummMucs y TYpUCTOB CpeACTBaMHU
BPsIZL JIM BO3MOXHO. UTOOBI CYIIECTBEHHO MOBBICUTh TOYHOCTh U3MEPEHHUH, MOXKHO, HAIIPUMED,
OIJIaBUTh OYTBUIKY Ha KOCTpE, MPEBPAaTHB €€ B KOMIAKTHBIN KOMOK IUIACTHKA C XapaKTepHBIMU
pa3MepaMH TMOpSAIKAa HECKOJIbKMX CAHTHUMETPOB, MOTPY3UTh €ro B 3alOJHEHHYIO BOAOH
KOHCEPBHYIO OaHKY ¢ HEOOJBIINM JuaMeTpoM (0ObIdHasi OaHKa M3-TI0J] OJIMBOK UMEET TUAMETP
OKO0JI0 6 cM), a 3aTeM BBIHYTh M3 Hee. B 3TOM ciydyae pa3HOCTh ypOBHEH BOJbI B OaHKe Oyner
cocTaBiATh OKoJ0 10 MM, U OHa MOXeT ObITh U3MepeHa OOBIYHOW JMHEMKOM C TOUYHOCTHIO
nopsiaka 1 mm, T.e. okoso 10%. [pyroii cnoco® momMecTUTh Bech IIACTHK, U3 KOTOPOT'O CllelaHa
OyTbUIKa, B KOHCEPBHYIO OaHKY HEOOJIBLIOTO JHaMeTpa COCTOMT B TOM, 4TOOBI Mmope3ars (Wiu
NOpYOUTH TOMTOPUKOM) OYTBUIKY Ha HEOOJIBIINE KYCOUKH.

3axaua 3 (20 6a,1710B).

Ha daxynerere ¢dyHmamentanbHoil ¢usuko-xumuyeckod umkeHepun MIY umenu M. B.
JIoMOHOCOBa IMOJHBIM XOJOM HJIET peMoHT. [lepen pabounmu mocTaBieHa 3ajada MOJHOCTBHIO
3aMOCTHUTh IJIUTKOM B OJMH CJIOM KOpHUIOp MMpUHON 2,5 M U JyinHON 150 M. B pacnopszkenun



pabounx ectb 1056 cephIx KBaapaTHBIX TUIMTOK CO CTOpOHOM 50 cM, 227 GexKeBbIX KBaJAPATHBIX
IJTMTOK cO cTopoHO#t 50 cM u 103 3eneHbIX KBaAPATHBIX INIUTKK CO CTOPOHOU 75 CM.

3amoIeHue AOJIDKHO YAOBJIETBOPATH CICAYIOUNIUM YCIOBUAM:

1) OHO OKHO OBITH MEPUOIMYECKUM, COCTOSIIUM U3 HEKOTOPOTO KOJIMYECTBA OJUHAKOBO
3aMOLIEHHBIX HPSIMOYTOJIBHUKOB HIMPUHOW 2,5 M (Ha30BEM TaKUE MPSIMOYTOJIbHUKHU
3JIeMEHTapPHBIMU );

2) SJIEMEHTAPHBIX MPSMOYTOJILHUKOB J0JIKHO ObITh He MeHee 20;

3) AIMHA KaXI0ro JIEMEHTapHOro MPSIMOYTOJIbHUKA J0JKHA ObITh HE MEHEE 3 M;

4) KaxIplid W3 3JEMEHTAPHBIX MPAMOYTOJIbHUKOB JOJKEH OBITh 3aMOIIEH IEJIBIM YHCIOM
IUIUTOK;

5) pe3aTh IUIMTKYU HEJB3S, IUTUTKU KJIAAYTCs BILIOTHYIO IPYT K APYTY;

6) MOXKHO HCIIOJIb30BATh HE BCE MMEIOIINECS TUIUTKH.

M3 Kkakoro KoJW4ecTBa SJICMCHTAPHBIX IPAMOYTOJBHUKOB MOKET COCTOATH 3aMOIICHHUC,
yIOBIIETBOpSsitolIee BceM ycaoBUsIM? OTBET MOSCHUTE.

Pewenue:

BriGepem B kauectBe enunauibl yHbI S0 cM. Toraa miomaas IIMTKK co cTopoHor 50 cM paBHa
1, mTomaab MIKTKU CO CTOPOHOU 75 cM paBHa 2,25, a muiomaab kopuaopa pasaa S - 300 = 1500.
Tak kak cymMMapHasi IUJIONIA b MMEIOIIMXCSA IUIMTOK Iiomansio 1 paBHa 1283, B 3amolieHuun
00s3aTeNbHO JIOJDKHBI OBITH HCIOJIB30BaHBI XOTs Obl 97 mimuTok momansio 2,25. Tak kak
CyMMapHas IUIOIIalb KOpUAOpa — LEJI0€ YHUCIO, CyMMapHas IUIOIIAAb HMCIOJb30BaHHBIX B
3aMOIIIEeHUH TTUTOK IJIOMAAbI0 2,25 TakKe J0JKHA ObITh HenbIM yucioM. OTcro/ia ClieayeT, 4To
KOJIMYECTBO MCIOJIb30BAHHBIX B 3aMOILIEHUH TUIMTOK IJIOMIAAbI0 2,25 NOHKHO AEeNuThes Ha 4. A
3TO 03HAYaEeT, YTO BO BCEM 3aMOIIEHUH MOKHO HCII0JIb30BaTh TOJbKO poBHO N = 100 3enmeHbix
IUTUTOK ILIOMIAAbIo 2,25.

[To ycnoBuio mMpHHA 3JIEMEHTAPHOTO MPSIMOYTOJIbHUKA paBHA 5, a JIJIMHA paBHa CyMME CTOPOH
HECKOJIbKUX IJIUTOK CO cTopoHamu 1 miu 1,5, mosToMy €ero miomaas — Ieji0oe MU MOJTyLenoe
yucno. CregoBarteabHO, B 3aMOIICHHHM SJIEMEHTApHOTO TMPSMOYTOJbHHUKAa MOKET OBbITh
MCIIOJIb30BAHO TOJBKO YETHOE YUCIIO IIUTOK IUIONIaabto 2,25.

Takum oOpa3om, komndecTBO M siaeMeHTapHBIX MPSIMOYTOJFHUKOB JOJHKHO OBITH JETUTENIeM
100, He menbmmm 20, T.e. M =20, 25, 50 i 100. Jenureas M = 20 He mOAXOIUT, T.K. TOTJA B
KaXJIOM DJIEMEHTAPHOM TPSMOYTOJIbHUKE OKa3aoch Obl N/M = 5 3eneHbIX IUIMTOK, a YHCIIO
3€JICHBIX TUTUTOK JIOJKHO OBITh YeTHBIM. Jlemurens M = 100 He MOaX0oauT, T.K. TOTAA B KOXKIOM
SIIEMEHTAPHOM MPSIMOYTOJbHHUKE OKa3anoch ObI N/M = | 3eeHBbIX IUIMTOK, a YUCIIO 3€JCHBIX
IUTUTOK JTOJDKHO ObITh yeTHhIM. Eciu M = 50, To Ha KaKIblii 37€MEHTapHBIA MPSMOYTOIbHUK
wiomaapio 1500/M = 30 npuxoaunock 661 N/M = 2 3enensle minTku o0Iei miomansio 4,5, u
€ro TUIOMIA/s ObLTa OBl MONYIIENBIM YUCIIOM, T.€. He MOTJia OblI ObITh paBHa 30.

Ecmu M = 25, To anmHa KaXa0To 3JIeMEHTApHOro mnpsiMoyrojbHuka paBHa 300/M = 12, a
mwiomans — 12 - 5 = 60. B xaxaoM 31eMEHTapHOM NPSIMOYTOJBHUKE MOXKHO, K MpPUMEPY,
3aMOCTHUTH KBaJpaT CO CTOPOHOH 3 YeTHIPHMS 3€J€HBIMU IUTUTKAMH, a OCTABIIYIOCS 4acTh — 42
CeprIMH TUTUTKaMH U 9 OexeBbIMU IUTMTKaMu. Bcero mpu stom umcnonb3ytores 1050 cepwix
TJTUTOK, 225 0exeBbIX INUTOK U 100 3eJeHbIX IITUTOK, YTO yIOBJIETBOPSIET YCIOBHIO.

Omeem: 23.



3agaua 4 (20 6a1710B).

[TouemMy mIOXO TMOKpalIeHHbIE (WM COBCEM HE TMOKpAIICHHBIC) METAaUIMYECKUe TPYObI
XOJIOTHOTO BOJOCHA0KEHUSI MPUXOAUTCS PEMOHTHPOBATH IOPa3/io Yalle, YeM TOYHO TaKHUE Ke
TpYyOBI C ropsiueii BOIOM?

Pewenue:

Bo BnaxxHoi1 atMocepe Ha XOIOIHBIX TPyOax CKAIUIMBAETCs BOASHON KOHJEHCAT, TOTOMY YTO
0OBIYHO TeMIlepaTypa TPYObI C XOJOTHOM BOJION HIIKE TeMIIepaTypbl KOHJICHCAIIMH BOJSTHOTO
napa, CoJepiKalerocsi B oKpykaromiem Bo3ayxe. Co BpeMEHEeM Ha TUIOXO MOKpAIIeHHOH Tpyoe
3TO MPHUBOIUT K KOPPO3UH MaTepralia CTCHOK TPYOBI 1, B KOHIIE KOHIIOB, K €€ TPOTEUKE.

3axaua 5 (20 6a,1710B).

Kurenn OCTpOBa AJIXMMHUKOB OYCHb 60$ITC$I, 4TO HX CCKPCThI 6y,Hy'T YKpaACHEIL. YTo06BI 3TO
npcaOTBPAaTUTD, Ka)K,Z[bIﬁ CBOM CCKPECT OHHU BaH_II/I(I)pOBaJII/I C IIOMOIIBIO 3aIllMCHh, KOTOpasa
COACPKHUT POBHO BOCEMb CHMBOJIOB. HOBTOpHIOHH/IXCﬂ CHUMBOJIOB B OI[HOfI 3alluCu HET, a
KOJIHUYECTBO BCEX 3aIIuceit PaBHO KOJHNYCCTBY BCCX BO3MOKHBIX KOM6I/IHaHI/II\/JI CHMBOJIOB.

Anxum XUMBIU PELIn COCTaBUTh CIIOBaph CEKPETOB, BHIAYMAHHBIX Ha 3TOM ocTpoBe. Kak Oyner
BBITJIAZIETh 3alUCh MO HOMEpoM 24, eciu Ha IMOCJIEIHEM MECT€ B CIIOBape oOKa3ajach
CJeMyIoIas 3ammch:

A= 80Y

OTBET MOSICHUTE.

Pewenue:
[TponymepyeM KoJI004YKH B 0OpaTHOM MOpsJIKE (Tak Kak 3aluch, JaHHAs B YCIOBHH, OKa3ajach
Ha MOCJIETHEM MECTE):

AWl 8TY

65 4

B nepBoii 3amucu KoiGOYKH AOKHBI MJITH B OOpaTHOM MOpSAJKE. 3aMETUM, UYTO KOJIHMYECTBO
KOMOWHAIMN U3 MOCIEIHUX YeThIpeX Kojbouek paBHO 4-3-2-1 = 24, Tak Kak Ha MEpBOE MECTO
MOYKHO TMOCTaBUTh OJHY M3 YETHIPEX KOJOOUYEK, Ha BTOpOE — OJHY M3 OCTaBIIMXCS TpeX, Ha
TpeThe — OJHY M3 OCTaBIIMXCS JABYX, HA MOCJIEIHEE — €JUHCTBEHHYIO OCTaBIIYIOCS KOJIOOUKY.
SIcHO, 4TO B MEpBBIX 24 3amucsaX ciIoBapsi OyAeT MEHATHCA TOJIBKO PACIIOJIOKEHUE MOCIEIHUX
YeThIpeX KOJOOYEeK. DTO 3HAUUT, YTO Ha 24 MeCTe OKa)XeTcs 3alucCh, B KOTOpPOW TepBbie 4



CMMBOJIa TaKHe JXKe, KaKk B TIEPBOM 3amuCH, a IMOCJIeAHHEe 4 CHMBOJIAa 3aIllMCaHbl B OOpaTHOM
MOPSIIKE TI0O CPAaBHEHHIO C TIEPBOM 3aMHUCHIO.
Takum o06pa3om, Ha 24 MecTe OyAeT HaXOAUTHCS CICAYIONIAs 3aHCh:

YOI o= Al



