MuHHCTEepCTBO HAYKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
denepanbHOE roCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEebHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«HoBropoickuii rocy1apCTBEHHbBIM YHUBEPCUTET UMEHU fpociaBa Mynporo»

I'VMAHUTAPHO-2KOHOMUWYECKUI KOJUIEK

METOJIWYECKHUE PEKOMEHIALIMHA
MO MPAKTHYECKHAM 3AHATHASIM

EH.01 MATEMATHUKA
CnenmnanpaocTb: 44.02.02 IIpenonaBanue B Ha4aJIbHBIX KJaccax

KBanudukanusi BbIIYCKHHUKA: MPENO/aBaTelb HAYaIbHbBIX KJIACCOB C JOTOJIHUTEIBbHOM MOAro-
TOBKOH B 00J1aCTH MHOCTPAHHOT'O (aHIIMICKOT0/HEMELIKOT0) SI3bIKa
(yrimyOneHHasi HOArOTOBKA)



[TPUHSATO:
[TpesMeTHONH (LMKIOBOH) KOMHCCHEH
o0uieobpazoBareibHbIX.

06[llCTYMal{HTapr[X. COHAJILHO-
YKOHOMHUYECCKHUX. MATCMATHYCCKHUX H
CCTCCTBCHHOHAYYHDIX JHUCHHUIIIHH
KOJJIC KA

[TpoTtokon Ne i

ot « 3 gé%w2020 I

[Ipeacenarens npeamMeTHOM
(LIMKJIOBOH ) KOMHUCCUH

o
= H.X. ®enepona
(NOANKUCL) (D.H0.)

PaszpaboTumk:
npenoaasarelib 'K HoslY

7
% Edmopa T.H.

'(nonnucn.) (D.H.0.)

«o_?z» a &cﬁgg fegib-  2020'F



2.1

Conep:xkanue

TTOSCHUTEIBHAS BAITHICKA. . . . . .« ee e

TemaTuueckuil miaH U cofiepkanue y4eOHON AUCIUIUINHBL, TPO(EeCcCHOHAIBHOTO

MOJYJISL. ..

CoziepKaHUE TPAKTHUCCKHUX BAHATHM .. .vvveenneieetteetteeateeenneeeaineeennneenns

[TpakTryeckoe 3aHATHE NO 1., ... o e e

[TpakTHUECKOE 3AHATHE NO 2. ...\ttt aees

[TpakTHIECKOE 3AHATHE NO 3. ... .ttt ittt et ae e e

[TpakTiaeckoe 3aHATHE NO 4. ... .o e

[TpakTraeckoe 3aHATHE NO 5. ... . o

[TpakTHIeCKOE 3AHATHE NO 6. ...\ttt e

[TpakTUUECKOE 3AHATHE NO 7. . ..ot e e

[TpakTraeckoe 3aHATHE NO 8. ... ... i

HH(bOpMALIIOHHOE 00ECTIEUCHUE OOYUCHUS .« ..t eeeneentteneanneaneeneeaneaneeneeaneanenn

JIncT BHECEHUS U3MCHEHUH K MCTOANYCCKHUM PCKOMCHAALIUAM 110 IMMPAKTHYCCKUM

3aHATUAM

17
22
26
33
37
45
51
64

66



IHosicuuTennLHAA 3aIHCKA

MeToaudeckue peKOMEHIAIMH 110 MPAKTUYSCKUM 3aHSATHSM, SBISIONIUECS YaCcThIO y4eo-
HO-METOJIMYECKOT0 KOMILJIEKCa MO JUCHUILTNHE «MaTeMaThKay COCTaBlIeHbl B COOTBETCTBUU C:

1. ®enepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM IO CHEUUATBHOCTH
44.02.02 TlperiogaBanye B HaYaIbHBIX KJIaccax;,

2. Paboueit mporpammoii yueOHOM TUCITUTLINHBI,

3. JloxanpubiMu akTamMu HoBl'Y.

MeTonudeckue peKOMEH MU BKITFOYAIOT 8 MPAKTHYECKUX 3aHSITHSI, TIPEIYCMOTPEHHBIX
paboueit mporpaMmMon yu4eOHOM TUCIUIUIMHBI B 00bEMe 24 4acoB.

B pesynbrare BHIOTHEHHS TPAKTUYECKON paOOTHl 00YJArOIIUICS TOHKEH YMeTh:

- IPUMEHATh MaTeMaTHYECKUE METOAbI JJIsl pelieHus IpodecCHOHaIbHBIX 33/1a4;

- pelaTh TEKCTOBBIE 3a/1a4H;

- BBIMIOJIHATH NPUOTMKEHHBIEC BHIUMCIICHHUS,

- MPOBOJUTH BJIEMEHTAPHYIO CTATUCTUYECKYIO 00pabOTKy MH(POPMALMK U PE3YJIbTATOB
WCCJICTIOBAHHM, TPEJICTABIIATH MOTY4YEeHHbIE JaHHbIE TpadUYeCKu.

B pe3ynbrare BeINONIHEHUS IPAKTUUECKON pabOThl 00yUaIOLIUIICS 10JIKEH 3HATH:

- IOHSITUE MHOXECTBA, OTHOIICHHSI MEXKIY MHOXKECTBAMH, ONIEPALIUU MEXIY HUMH;

- MIOHSTUS BEJIMYUHBI U €€ U3MEPEHUS;

- HCTOPHIO CO3J]aHMsI CUCTEM €/IMHUILL BEJIMYHHBI,

- 3Tanbl Pa3BUTHUS OHIATUN HATYPATLHOTO YMCIIA U HYJIS; CACTEMbI CUUCIICHHUS;

- IOHSITUE TEKCTOBOM 33/1a4M U Mpoliecca e€ pelieHus;

- ICTOPHIO Pa3BUTHS T€OMETPHH;

- OCHOBHBIE CBOWMCTBA T€OMETPUUECKUX (UTYp HA IUIOCKOCTH U B IPOCTPAHCTBE;

- MpaBWJIa MPUOIMKEHHBIX BEIYHCIICHHH;

- METO/Ibl MATEeMaTUYECKON CTATUCTHUKHU.

Kpurtepuu onieHKH BBINOJHEHHOT0 MIPAKTHYECKOI0 32/IaHUS:

Orenka «5» ctaBUTCs 32 pabOTY, BBIMOJHEHHYIO TTOJIHOCTHIO M 0€3 HEJI0YETOB.

OrneHka «4» CTaBUTCS 32 BBIIIOJIHEHHYIO ITOJIHOCTBIO paboTy, HO ITPU HAJTMYUM B HEH He Ooee:

a) OHOM HerpyOoi OMMOKHN U OJTHOTO HEI0YeTa I

0) Tpex HEIOYETOB.

Orenky «3» CTYJIEHT MOIyYaeT TOTJa, KOT/Ia OH NMPaBUIIHLHO BHITIOIHII HE MeHee 2/3 Bcel paboThl
WU JIONYCTHII He Ooiee:

a) OJIHOW Tpy0Oii OIIMOKH U IBYX HEI0YETOB, WU

0) oxHOI Tpy0Oil M 0HOM HerpyOOol OMIMOKH, TN

B) IByX IpYOBIX OIINOOK, MK

I') OZIHOM HerpyOoii OIMOKU U TpeX HEJJOUYETOB.

OneHKy «2» BBICTABISIFOT TOT/IA, KOT/Ia paboTa BHITIOJTHEHA XYKe, YeM 3TO TPeOYeTCs ISl OLCHKH
3».



TemaTuyecKuil IJIAH U colep:KaHUe Y4eOHOM TUCUMIITIMHBI
Mamemamuxa

HaumenoBanue pasjaesioB u TeMm | Coaep:kaHue y4eOHOT0o MaTepHuasia, JJadopaTopHble padoThl M IPaKTHYecKue 3auaATHs, | O0bem | YpoBeHb
caMoCTOsITeIbHAs PadoTa 00y4Yaommxcs YacoB | OCBOEHUs
1 2 3 4
Paszneua 1. DiaeMeHThBI JJOTHKH 22
Tema 1.1. MHokecTBa u onepa- Conep:xanue yueOHOro MaTepuaJia 2 1,2,3
MU HaJl HUMU [Tonsite MHOkecTBa. OTHOIIEHUS MeX Ay MHOkecTBaMu. [logmHokecTBO. PaBHble MHOKECT-
Ba. [TonmMHOkecTBO. Onepanuu Haq MHOKecTBaMU. [loHsITHE pa3OueHNss MHOKECTBA Ha KIlac-
cpl. JlekapToBO YMHOKEHUE MHOKECTB
IIpakTuyeckoe 3ansaTue Ne 1: 2
W300paxeHre OTHOMEHUH MeX Ay MHOXKECTBAMH MPU MOMOIIH KpyroB Dijepa.
CamocrosiTesibHas padora Nel: Penienue npakTH4eCKUX yNpaKHEHUH 110 TEME. 2
Tema 1.2 TexkcroBas 3amaya Copnepixanue y4eOHOro MaTepuasa 2 1,2, 3
TekcroBasi 3aja4da, ee cocTaBHbIe 4yacTh. [Ipuembl ananmusa comepkanus 3amadu. CriocoObI
MOKCKa penieHus 3a1a4n. MoienmpoBaHue
IIpakTuyeckoe 3anaTHe Ne 2: PemnieHue TEeKCTOBBIX 3a]1a4. 4
CamocrositesibHas padora Ne2: [logOop pa3aMyHBIX THIIOB 3ajad. 2
Tema 1.3 Dnementsl komOuHato- | Comep:kanue y4eOHOro MaTepuasia 2 1,2,3
PUKUA U MaTeMaTudeckoi ctaTh- | OCHOBHbBIE MOHATHS KOMOMHATOPHKH: MEPECTAHOBKH, COYETaHUS, pasMernieHus. OCHOBHOM
CTHUKH 3aKOH KOMOWHATOPHUKHU. 3a/layd MaTeMaTU4ecKou cTaTUCTUKU. OCHOBHBIE MOHSATHS. Bb1OO-
pounblii MeTol. CtaTucTHueckas 00paboTka HHGOPMAIUU U PE3yNIbTaTOB HCCIEA0BaHUS
Ipakruyeckoe 3ansrue Ne 3: 2
BrimonHenune ynpaxxHeHUI Ha TpuMeHeHne (GopMyIl Yrciia epecTaHOBOK, COUeTaHUH, pas-
MEIIEHNH; BHIIOJHEHNE YIPaKHEHUI Ha IpuMeHeHne onHoMa HeloToHa
CamocrosiTesibHasi padoTa Ne3: 4
Pemenwne 3amaq v yrnpaxHeHHH 110 00pasiy.
Brinmonnenue pacueTHo-rpaduveckux padorT.
Pasnen 2. HatypajabHble yucia v HYJIb 29
Tema 2.1. Ilonstue HatypansHoro | Copep:kanue y4eOHOro MarepuaJia 2 1,2,3

qucia

Oranbl pa3BUTHS MOHATUS HATYpPAJIbHOTO YKCIA U HYJsA. AKCHOMaTHYECKOE MOCTPOEHUE CHC-
TEMbI HATYpaJIbHbIX YuCell. TeopeTUKO-MHOKECTBEHHBINM CMBICII HATYPAJIbHOI'O YHCIIA.




CamocrosiTesibHas padoTa Ned:
IToaroroska cooOILIEHNI 10 TEME.

Tema 2.2 CUCTEMEI CUUCICHUA

Conep:kanue y4eOHOT0 MaTepuaJia
HO3I/ILII/IOHHBIC U HCIIO3UIITMOHHBLIC CUCTEMbI CUMCIICHUS. 3anucey uyncia B HO3HHHOHHOﬁ CHUC-
teMe cuncienus. [103uInoHHbIe CHCTEMbI CUUCIICHUS, OTIMYHbIE OT IeCATUYHON

1,2,3

IIpakTHyeckoe 3ansaTHE Nod:
JleiicTBYs HaJl YMCIaMH B IO3MIIMOHHBIX CUCTEMAaX CYMCIICHUS, OTJIMYHBIX OT JECATHYHOM.

CamocrosiTesibHas padoTa Ne5:
CocraBneHue TE3UCHOTO IJIaHa TI0 MaTepHrajiaM JICKIUi.

Tewma 2.3. IIpaBuia npuOIMKeH-
HBIX BBIYMCJICHUH

Coaep:xxanue yueOHOro MaTepuaJia
[IpaBuna npuOIMKEHHBIX BHIYUCICHHUN. BoinmoaHeHne mpruOIUKEHHBIX BHIYHCICHUN

1,2,3

IIpakTuyeckoe 3ansaTHe Ne5:
BoinosnHenue npuOInKeHHbIX BBIYUCICHUH.

CamocrosiTeibHas padoTa Ne6:

Tema 2.4.BeTnuuHEBI U UX U3Me-
peHue

Coaep:xanue yueOHOro MaTepuaJia

[Tonsatue BenmuuuHbl. [lOHATHE M3MEpPEHUs BEIMYHHBI. VICTOpHS CO3MaHUSI CHCTEM CIUHMII
BeNMYMHEL. J{7MHA oTpe3ka u ee m3mepenwue. [lnomanes Gurypsl u ee n3mepenne. Macca tena
u ee u3mepenue. [[poMexxyTKku BpeMEeHH U UX U3MepeHHne. 3aBUCUMOCTH MEX/1y BETNYMHAMHU

1,2,3

IIpakTHyeckoe 3ansiTHe Ne6:
W3mepenue JUIMHBI 0Tpe3Ka, Ionaan GUrypsl, Macchl Teja, IPOMEKYTKOB BPEMEHHU.

CamocrosiTesibHas padoTa Ne/:
[TonGop ynpaskHeHHI 1O TEMe.
CucremaTu3alys BeJIMUUH U €IUHUL] UX U3MEPEHMUS.

Pa3nea 3.I'eomeTpuueckne Gurypsl

15

Tema 3.1 'eomerpuueckue gury-
PBI Ha TUIOCKOCTH

Coaep:xxanue yueOHOro MaTepuaJia
W3 ncrtopuu BO3HUKHOBEHUS M pa3BUTHA reoMeTpun. CBONCTBA T€OMETPUYECKUX GUTYp Ha
MIOCKOCTH MHOTOoyronsHukH. OKpyKHOCTD. [lapaniensHbie U IEepeHIUKyIIpHbIC IPSIMbIE

IIpakTuyeckoe 3ansaTHE No7/:
[TocTpoeHue reoMeTpuyecKux QUryp.
[TpeoOpa3oBaHue reOMETPUIECKUX UTYD.

CamocTosiTeibHasi padora Ne8:
Pemrenne BapraTUBHBIX 337124 ¥ YIIPaKHEHUH.

1,2




Ananmuz AKCHMOMATHK, ITOJIOKECHHBIX B OCHOBY y‘le6HI/IKOB TCOMETPHUH.

Tema 3.2. 'eomerpuueckue dhu- Copaepxxanue yueOHOro MaTepuasa 1 1,2
T'YpbI B IPOCTPAHCTBE CaoiicTBa reoMeTpryecKux (uryp B npocrpanctse. MHororpanHuku. Tena BpalieHus
IIpakTnyeckoe 3ansiTue Ne§: 4
[Toctpoenue reomerpuyeckux GUryp B IpOCTPAHCTBE.
[IpeobpazoBaHne reoMeTpuyecKux GUryp.
CamocrosiTeibHasi padoTa Ne9: 4
N300pakeHre NpoCTpaHCTBEHHBIX (PUT'Yp Ha MIIOCKOCTH.
Bcero: 66

JIist XapaKTepUCTUKN YPOBHSI OCBOCHHS y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIEAYIOINEe 0003HAYCHHS:

1 — o3HakoMuUTeNbHBIN (Y3HABaHHE PaHEE U3YYCHHBIX 0ObEKTOB, CBOMCTB);

2 — penpoayKTUBHBII (BBITIOJHEHHUE JICATEIIBHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIU TI0]] PYKOBOJICTBOM)

3 — MPOAYKTUBHBII (IJTAHUPOBAHUE U CAMOCTOSTECIILHOE BBIITOJHEHUE JICATEIILHOCTH, PEIICHUE MTPOOJIEMHBIX 33]1a4)




CoaeprxaHue NPaKTHYECKUX 3aHATHH

Pasznea 1. DjaeMeHTBI JJOTHKH
Tema 1.1. MHOXkecCTBa U onepaly HaJl HUMHU

IpakTuyeckoe 3ansaaTue Ne 1 (2gac)

N300pakeHre OTHOIICHUI MEX Ty MHOKECTBAMU TP TIOMOIITH KPyroB Diijiepa.
Ilens paboThI:

®  CUCTEMAaTH3UpPOBATh 3HAHUS O MOHATUU MHOKECTBA, (JOPMHUPOBAHUE YMEHUN ONPENEATh U
WITIOCTPUPOBATh OTHOILIEHHE MEXy MHOXKECTBAMHU.
®  3aKpPENUTh TEOPETUUECKHUI MaTepHual 1o TeME

L4 OBJIAZACTh YMCHHUAMHU WJUIIOCTPUPOBATL KPyraMu Sﬁﬂepa MHOXCECTBA U OTHOIICHHA MCKIY
MHOXECTBaAMU.

CTyaeHT 10KeH:
3Hamb. OCHOBHBIE CLIOCOOBI peIIeHHsI TEKCTOBBIX 33]1a4;

ymembo: COCTABJIATH IIAH PCHICHUA TEKCTOBOH 3ala4yu, p€iIaTb TCKCTOBLIC 3a1a4U.

CpencrBa 00y4eHUsI:

- Jlamasa A.A. Maremaruka: YucOHuK. — 2-¢ uzganue. — M.: ®OPYM: NTHOPA-M 2019 —
552 c. — (Cepus «IIpodeccruonanpHoe 0Opa3oBaHUE»).

- JIEMOHCTpAIIMOHHBIE CTCHIbI «MHOXECTBO U JACHCTBHS HAJl MHOKECTBaMU». «MHOXKECTBO:
OTHOILIEHHE MEXTy MHOXKECTBAMU,;

- MarepHualibl TEOPETUICCKUX 3aHITHH.

3. Xapakrep pa0doThl: YaCTUYHO-IIOUCKOBBIH.

4. OCHOBHBIE TEOPETHUECKIE TTOJIOKEHUS

MHuoxkecTBa NMPUHATO 0003HAYATH OOJIBIIMMHU JJATHHCKUMH OykBamu, Hanpumep, A, B, C,
. » X, Y, Z. O0BEKTHI, 3 KOTOPBIX COCTOUT MHOXKECTBO, HAa3bIBAIOTCS €0 2nemenmamu . Ix
HPUHSITO 0003HAYATh MATIEHbKUMHU JIATHHCKUMHE OykBamu: a, b, ¢, d . Eciu MHOXecTBO A co-
CTOUT M3 DJIEMEHTOB A, C, K, To 3anmuceiBaroT oTo Tak: A= {a,c,k }.

MHOkeCTBO, HE COJIepIKaIlee HA OJTHOTO JICMEHTA, Ha3bIBACTCS nyCcmblm U 0003HAYACTCS
CHUMBOJIOM O.

MHOXeCTBO MOXKET OBITh 33JJaHO nepeuucieHuem BCEX €ro JI€MEHTOB WM ONMCAaHUEM Xa-
PAKTEPUCTUYECKOTO CBOMCTBA €r0 DIIEMEHTOB. Xapakmepucmuieckum c60Ucmeom Ha3bIBaeTCs
TaKO€ CBOMCTBO, KOTOPBIM 00JIa/Ial0T BCE IEMEHTHI IaHHOI'O MHOXKECTBA U HE 00J1aat0T HUKa-
Kue apyrue oobekThl. Hanmpumep, 3amuck A = { x | x — orcumens Capamosa } 03Ha4aeT, 4To
MHOK€eCTBO A cocTouT u3 xureneil Caparosa.

MHO)K@CTBa, COCTOAIIME U3 YHUCECII, HA3BIBAIOT YHCJIOBBIMH MHOXXCECTBaAMMU.
N — MHO>XeCTBO HaTypaJIbHBIX YUCCII,

Z — MHOJKECTBO LIEABIX YHCEI,
N , umu Z ,— MHOKECTBO IIEJIbIX HEOTPUIIATEIHHBIX YUCET,



Q — MHOXXCCTBO pallMOHAJIbHBIX YUCCII,
R — MHOXe€ECTBO HeﬁCTBHTCHBHLIX YHUCCII.

Mexy AByMs MHO>KECTBAMH CYIIIECTBYET ISATh BUJIOB OTHOILICHH. Ecin MHOKecTBa A 1 B He
UMEIOT OOMIHX AJIEMEHTOB, TO TOBOPST, YTO ITH MHOXKECTBA HE TIEPECEKAIOTCS U 3aMHUCHIBAIOT
atoT (akT B Buae ANB =@ . Hanpumep, A={a,c,k},B={d,e,m,n}, oOummx 35eMeHTOB
Yy 3THX MHOXECTB HET, TI0O3TOMY MHOYKECTBA HE MEPECEKAOTCSI.

Ecnu mHOkecTBa A 1 B uMeroT 001111e 371eMeHThI, T.€. 2JIEMEHTHI, TPUHAIeKAIINE OJHO-
BPEeMEHHO A ¥ B, TO rOBOpPST, 4TO 3TH MHOXKECTBA nepecexaromes v 3anucbiBaror ANB£Q . Ha-
npumep, MHOkecTBa A= {a,Cc,k} uB={c,k,m,n} nepecekarorcs, T. K. y HUX €CTh 00-
[IKeE IEMEHTHI C |, K .

MmuosxecTBO B sBIIIETCSI nOOMHOMCECMEOM MHOKECTBA A, €CJlIn Ka)KI[BIfI 9JICMCHT MHOXKC-
cTBa B siBiIsieTCs TakKe 371€MEHTOM MHOKeCTBa A. HyCTOC MHOJXECTBO SBJIICTCA IOAMHOXKECT-
BOM J11000r0 MHOkecTBa. CaMO MHOYKECTBO SIBJISIETCS IIOAMHOXXCECTBOM CaMOI'O ce0s. (HI/IH_IYT
Bc A)

HyCTOG MHO>KECTBO 1 CaMO MHOKECTBO HA3BIBAIOT HECOOCMBEHHbIMU NOOMHONCECEAMU
OcralbHbBIE INOAMHOXKECTBA MHOXCCTBA A HaA3BIBAIOTCST COOCMBEHHBIMU. HJ’IH KaXXa10ro MHOXC-
n
CTBa, COCTOSLIEIO U3 N 3JIEMEHTOB MOXXHO 06pa3OBaTI) 2 MMOJAMHOXKeCTB. Ecin paccMaTpuBarOT

JIMIIb MMOAMHOXKECTBA HCKOTOPOIroO MHOKCCTBA U, 10 U Ha3bIBaIOT YHU6epcailbHvlM MHOKCCTBOM.

Ecmn muHOXecTBa A 1 B cocrosT u3 OIHHUX M TEX KC 3JICMCHTOB, TO OHHU HA3LIBAKOTCA paB-
HBIMU.

Hampumep, A={a,c,k,m,n}uB={m,n,a,c,k}, A=B.
CyliecTByeT MATh CITy4acB OTHOMICHUI MEX/IY IBYMs MHOKECTBaMH. X MOXHO HarJIsiTHO

NPEICTaBUTh TPH MIOMOIIH 0COOBIX YePTEkKEH, KOTOPbIe HA3bIBAIOTCS Kpyeamu Ul OUACPAMMA-
mu Diinepa-Benna.

DR @)
a) 6) B) r) )

Omnpenesenue. /lepeceuenuem MHOXKECTB A U B Ha3bIBaeTCsl MHOKECTBO, COJIEpIKAIllEe BCE
AJIEMEHTBI, KOTOPbIE IPUHAIIEKAT MHOKECTBY A U MHOXKECTBY B.

[Tepeceuenne MuokecTB A u B o003nauaror AN B. Takum o0pa3om, 1o ornpeneiaeHu:o, A
NB={x|x€AuxE€B}.

Hanpumep, ecru A={a,c,k,m,n}uB={a,b,c,d,e}, ocANB={a,c}

Ecnu u306pa3zute MHOXKecTBa A U B npu nomornum kpyros Ditnepa-Benna, To nepecedenu-
€M JTaHHBIX MHOECTB SIBJISIETCS 3aIITPUXOBAaHHAs 001acThb (puc. 3).



Jls mepeceueHus: MHOYKECTB BBITTOJIHSIOTCS CIEAYIOLINE CBOMCTRA.
1) TIlepemecTuTenbHOE MM KOMMYyTAaTHBHOE CBOMCTBO: A N B=B N A.
2) CouerarenbHoe WK accormatuBHoe cBoiicTBO:(A N B)NC=A N (B N C).
3) AN Q=0 (mycroe MHOXXECTBO SBJSIETCS MOTJIONMIAOIIUM JIEMEHTOM).
4) A N U= A (yHuBepcajibHOE MHOKECTBO SBJISCTCS HEUTPAIbHBIM 3JICMEHTOM).
5) Ecmu B cA, 0 ANB=B

Onpenenenue. Ob6veounenuem MHOKECTB A 1 B Ha3pIBaeTCss MHOXKECTBO, COJIEpIKAIEE BCE
AJIEMEHTBI, KOTOpBIE IPUHAIEKAT MHOXKECTBY A MIJIM MHOXKECTBY B.

O0benuHeHue MHOXKECTB A 1 B o603HauaroTr AU B. Takum o6pasom, o onpezaenenno, A U B
={x|x €A wnmu x€B}. Haripumep, ecru A={a,c,k,m,n} u B = {a,b,c,d,e},
to AUB = {a,c,k,m,n,b,d,e}

Ecnu u306pazuts A u B mpu momoru kpyros Diinepa-BeHHa, To 00beAMHEHUEM JaHHBIX MHO-
JKECTB SIBJISICTCS 3aIITPUXOBaHHAS 001acTh (puc. 4).

Jlnis 00beIMHEHNsT MHOXKECTB BBITTOJHSIOTCS CIIEeIYIOIIIe CBOMCTRA.
1) TlepemecTHTeNbHOE W KOMMYTaTHBHOE CBOMCTBO: A U B=B U A.
2) CouerarenbHOE WK acCoIMaTUBHOE cBOMCTBO:(A UB)U C=A U (B U C).
3) A U @= A (mmycToe MHOKECTBO SIBJISIETCSI HEHTPAJIbHBIM DJIEMEHTOM).
4) A U U =U (yHuBepcabHOE MHOXECTBO SIBIISETCS TOTJIOMIAIOIIAM JJIEMEHTOM).
5) Ecmu B cA, 1o AUB=B

Orneparuy 00beTMHEHUS U TIEPECEUCHHS MHOKECTB CBSI3aHBI 3aKOHAMU JUCTPUOYTUBHOCTH WIIH
WHA4e pacrpeeTuTeIbHbIMU CBOMCTBAMU:

(A UB)NC=(ANC) U (BNC) u (ANB)U C=(A UC)NBUC).

Onpenenenne. Pasnocmobio MHOXKECTB A 1 B Ha3pIBaeTCsl MHOKECTBO, COAEPKAIIEE TE U TOJIBKO
T€ AJIEMEHTBI, KOTOPhIE TPUHAJICIKAT MHOXKECTBY A U HE MIPUHAIIC)KAT MHOKECTBY B.
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Pasznoctb MHOXecTB A u B 0003HauatoT A \ B. Takum 00pazom, 1o onpeaeacHuo pa3Ho-
ctu A\B={x|x€Aux¢&B}.

Hampumep, ecru A ={a,c,k,m,n} u B={a,b,c,d,e}, ToA\B={k,m,
n}.

Ecnu n300pazuts A u B mpu momoru kpyros Ditniepa-BeHHa, TO pa3HOCTh IaHHBIX MHO-
JKECTB SIBJIICTCS 3aIITPUXOBaHHAs 001acTh (puc. 5).

Onpenesenne. [lycts B siBisieTcs mogMHO)kecTBOM MHOXecTBa A. B aToMm citydae pas-
HOCTb MHOKECTB A 1 B Ha3wIBaloT dononnenuem noagmMuoxectsa B 1o muoxkectsa A u 0003Ha-
yaioT B's JlomoaHeHne MOKHO M300pa3uTh Kak MoKa3aHo Ha puc. 5. Eciin B — moaMHokecTBO
yHUBepcanbHOro MHOkecTBa U, To nononHeHue noaMuoxectsa B no U o6o3nauaror B'.

PHc. 5

Hampumep, ecnu B — MHOKeCTBO OJTHO3HAUYHBIX HATypaJIbHbIX YHCEN, TO B'— MHOXECTBO HEOI-
HO3HAYHBIX HATYpaJIbHBIX YHce, eciid C — MHOXECTBO PaBHOOEIPEHHBIX TPEYTOJIbHUKOB, TO C'
— MHOX€ECTBO TPEYTOJIbHUKOB, Y KOTOPBIX BCE CTOPOHBI UMEIOT Pa3HYIO JUIMHY.
Pa3HOCTH MHOKECTB M IOMOJIHEHHUE K TOAMHOXKECTBY 00JIaIal0T PsIIOM CBOMCTB.

1) (A\B)\C=(A\CO)\B.

2) (AuB)\C=(A\C)u B\C).

3) (A\B)NC=(ANC)\(BNCO).

4) (AUuB)=A'"NB.

5 (ANB)=A"UB\

YeTBepToe CBOWCTBO (popMynupyeTcs Tak: TOMOTHEHUE K 00bEAMHEHHIO IBYX MHOXKECTB
pPaBHO MEPECEUEHUIO JOMOJIIHEHUH K ’TUM MHOXKecTBaM. [1sToe cBoicTBO popmynupyeTcs aHa-
JIOTHYHO.

5. ITopsAnoK BBIMOJIHEHUS PaOOTHI:
1. TloBTOopuTH coepkaHHE TEOPETUUECKOTO MaTepuaa

2. Pazo0path mpuMepsl pemeHus 3a1a4.
3. CaMOCTOSTENbHO PEUINTD 33Jauu.
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6. 3amanus

1. BbINOSHUTH yIpakHEHUE:

[Ipokazuuiia-MapThiiika,

Ocer,

Ko3zen

Ja xoconanbiii Muiika

3aTesnu ceirpath KBapTer.

Jocranu HOT, Oaca, anbTa, JBE CKPHUIIKU

W cenu Ha J1y>KOK MO/ JIUIIKH, -

IIneHAThs CBOMM UCKYCCTBOM CBET.

Y napuinu B CMBIUKH, JI€PYT, @ TOJIKY HET.
"Croii, 6patupl, cToi! — KpuuuT MapThimka. -
IHoroaute!

Kak my3bike uaru? Benb Bbl HE Tak CUIUTE.
Tsl ¢ 6acom, MullieHbKa, cauch MPOTUB AJIbTA,
51, npuma, cs1y IpOTUB BTOPBI;

Torna noier yx My3blka He Ta:

V¥ nHac 3amamyt jec u ropsi!"

Paccenuce, Hauanu KBaprer;

OH Bce-Taku Ha JaJ Heier.

"[Tocroiite x, g ChICKa CEKpeT? -

Kpuuut Ocen, — Mbl, BEpHO, YK IIOJIAAUM,
Kosb psaiom csaaem".

[Mocnymanuces Ocna: ycenuch YMHHO B PAI;

A Bce-taku KBapTeT HelieT Ha Jaf.

Bor nymie npexxHero nonuin y HuXx paz0oopsl

U cnopsl,

KoMy u kak cuzers.

Cayunnoce CosoBbIO Ha IIyM UX HPHJIETETD.
TyT ¢ npocb00ii Bce kK HEMY, UTOO UX PEIIMTH COMHEHbE.
"ITokamyii, — roBOpsIT, — BO3bMH Ha 4ac TEPIICHbE,
Uro6s1 KBapTeT B mOpsII0K HaIl IPUBECTH:

W HOTBI €CTh y HAacC, U HUHCTPYMEHTHI €CTh,
Ckaxkul JIiIb, Kak HaM cecTh!" -

"YT06 MY3BIKAHTOM OBITh, TAK HaJIOOHO YMEHbE
W ymn Bammx noHEXXHEW, -

Hm orBeuaet CotoBen, -

A BBI, Ipy3bsl, KaK HU CaJUTECH;

Bc€ B My3bIKaHTBI HE TOAUTECH".

Ha3zoBute u 3anuimmnte MHOXecTBO 3Bepeit u3 6acuu M. A. Kpsinosa «KBapTeT», ucnomnb3ys

croco0:
a) TMepeUncIeHUs JIEMEHTOB;
0) 3a1aHMs XapaKTEePUCTUUECKOTO CBOMCTBA.

[Tpunagnexut 11 ConoBer S TOMY MHOKECTBY?
[IpuBeauTe MpUMepbl MHOKECTB, JIEMEHTAMH KOTOPBIX SIBJISIOTCS :

a)HEOyIIeBICHHBIE PEAMETHI,
0)reomeTpudeckue GUTypHI,
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B)KUBOTHBIE,
T')pacTeHUs.

2. B 1aHHOM MHOXECTBE BCE DJIEMEHTHI, KPOME OJHOI0, 00JIa1al0T HEKOTOPBIM CBOMCTBOM.
OnumunTe 3T0 CBOMCTBO U HAWAUTE DIEMEHT, HE 00JIaHAIONINI HM:

a) { mpeyzonvnux, keaopam, mpaneyus, Kpya, NPAGUIbHbLIL WUECMUY2OIbHUK },

0) { nes, ucuya, euena, cion, pvics },

B) { 6eorcams, cmompems, cunull, 3Hamo, Yumamo };

r) {2, 6, 15, 84, 156};

m {1,9,67,81, 121}.

3. PaccMoTpuTE NPUMEPHI:

[Ipumep 1.Ilyctp A — MHOXKECTBO Pa3IMYHBIX OYKB B CIIOBE «MaTeMaTHKa», a B — MHOXeCT-
BO pa3IM4YHbIX OYKB B CJIOBE «cTepeoMeTpusi». Haiitu nepeceuenune nu o0beJMHEHNE MHOXKECTB
AunB.

Pemenue. 3anumem MHOXecTBa A U B, mepeuncinus ux snemeHtsl: A = { m, a, m, e, u,
K}, B={c m, e p, o0 m u s} BykBbl.m, m, e, u IpUHAJIEKAT U MHOKECTBY A, U MHOXECTBY
B, mosToMy oHu BOiinyT B mepeceueHne 3Tux MHOKeCTB: ANB = { m, m, e, u }. B 00Obennnenne
ATHX MHO>KECTB BOMAYT BCE DJIEMEHTHI MHOYKECTBA A ¥ HECOBIAJAIONINE C HUMH SJIEMEHTHI 3
mHOxectBa B: AUB={m a m e u x ¢ p, o, 5}

[Ipumep 2.B knacce aHMMICKUAN A3BIK U3YYAIOT 25 YEIOBEK, @ HEMEIIKUI — 27 YellOBeK,
npuueM 18 4enoBek U3ydaroT OJHOBPEMEHHO aHIVIMUCKUM U HeMEIKUN A3bIKUA. CKOJIBKO BCETO
YEJIOBEK B KJIACCE M3Y4aloT 3T UHOCTPaHHBIE s3bIKU? CKOJIBKO YEJIOBEK U3Yy4YalOT TOJIBKO aHT-
TUACKH s13b1K? TONBKO HEMEIIKUM SI3BIK?

A B

Pemenmne. UYepe3s A 0003HAUNM MHOKECTBO MIKOJIHHUKOB, H3yJYarOIIUX aHTIMHCKAN
A3BIK, Yepe3 B — MHOXKECTBO MIKOJIBHHUKOB, U3y4aloKUX HeMelKui s3bIK. M300pasum 3Ty
CUTYAIIMIO C IOMOIIBIO AUarpamMmMsbl. JIBa s3bIka U3y4yaroT 18 MIKOJIBHUKOB, HOCTABUM 3TO YHCIIO
B [IepeceYeHUe MHOKECTB A 1 B. AHIIIMIACKUI A3bIK U3Yy4arOT 25 4eoBeK, HO cpeln HuX 18 ye-
JIOBEK M3YYAIOT U HEMELKHUH A3bIK, 3HAUUT, TOJIBKO aHTJIMHCKHUM S3bIK U3y4aroT 7 4elloBeK, yKa-
JKEeM ATO YMCIIO Ha Auarpamme. Paccykas aHaIOrmyHo, TOIY9UM, YTO TOIBKO HEMEIIKHA S3bIK
u3yyatoT 27 — 18 = 9 yenosek. [TomecTuM u 3T0 yucIO HA TUarpaMMmy. Temnepb U3BECTHO KOJIH-
YEeCTBO JIEMEHTOB B KaXJI0M YaCTH MHOKECTB, H300paKEHHBIX Ha Auarpamme. YToObl OTBe-
TUTh Ha IVIaBHBIN BOIIPOC 33J1a4M, HY’KHO CJIOKUTh Bee uncina: 7 + 18 + 9 = 34. Orset: 34 ueno-
BEKa B KJIACCE U3Y4alOT HHOCTPAHHBIE S3bIKH.

[Ipumep 3. A— MHOKECTBO HATYPAIBHBIX YHCEI, KPaTHBIX 3, B — MHOXXeCTBO HaTy-
paJbHBIX YUCEN, KPaTHBIX 5. 3a/1aTh ONMCAHUEM XapaKTEPUCTHYECKOTO CBOWCTBA MHOXKECTBO A \
B v Ha3Barh Tpu 4ucCIIa, IPUHALIECKALIUX STOMY MHOXKECTBY.
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Pemenmne. Ilo OMpPCACIICHUIO Pa3HOCTh JAHHBIX MHOXKCCTB COCTOUT U3 HATYPAJIbHBIX YH-
cen, KpaTHbIX 3 ¥ He KpaTHbIX 5. [loaToMy pasHocTn MHOXkecTB A u B npunaaiexar uncna 9,
24, 33.

[Ipumep 4. Hailtu 1onoiaHeHne K MHOXKECTBY A B MHOXKECTBE HaTypajlbHBIX YUCEI, €C-
JIH:
a)A={x|x=2k+ 1keN};
0)A={x|x=3k,keN}
Pemenwue. a)Uucna Bugax =2 K + 1, kK € N npencraBisior co00ii HEYCTHBIC HATYPAIbHBIC
YKcia, CJIeI0BaTEIbHO, JOMOIHEHHE A' — 3TO YeTHBIE HaTypaibHble uncia: A'= { x |[x =2k, k
eEN}.

[Ipy BO3HMKHOBEHHMM 3aTpPyJHEHUI BBINOJHEHUS YINPAXKHEHUH CTyIEHTYy HeoOxoaumMo oOpa-
TUTHCSI K KOHCIIEKTY JICKIIUU 10 TeMe MM K ydeOHHKy. OOpaTHTh BHUMAaHHE HA BBIMOJHEHUE
yIpaXHEHUH, IPUBEJCHHBIX B KaU€CTBE IPUMEPOB BO BPEMSI U3JI0KEHUSI TEOPETUUECKOI'O MaTe-
puana Ha JIEKIHH.

CamocTosiTeILHO pemimTe 3aaa4un:

1. HpI/IBe,I[I/ITe IMPUMCPBI MHOXKCCTB A, B, C, €CJIM OTHOIICHUA MCKAY HUMHU TAaKOBBI:

2. OOpasyiiTe Bce OJMHOKECTBA MHOKECTBA OYKB B CJIOBE «KpOT». CKOJIBKO IMOJIMHOKECTB
MOJIy9HIIOCH?

3. Jlanwi mHOXecTBa A ={a,b,c,d,e,f,k}u B={a,c,e,k, m,p}. Haiinure AU
B, ANB, A\B,B\A.

4. W3BecTHO, 4TO A — MHOKECTBO CIIOPTCMEHOB Kiacca, B — MHOKECTBO OTIMYHUKOB KJ1acca.
Cdopmynupyiite ycnoBus, npu Kotopsix: a) A NB=0 6)A U B=A

5 Tlycte X={X €N/ 1<x< 15}.3anaiiTe ¢ HOMOIIBIO TIEPEUNCIICHUS CICIYIONIUE €ro TO/I-
MHO>KECTBA!

A — MMOAMHOXECTBO BCEX YETHBIX YHCEN,

B — moIMHOXKECTBO BCEX HEUESTHBIX YHCEIT;

C — MOMHOKECTBO BCEX UMCEIN, KPATHBIX 3;
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D — noAMHOXECTBO BCEX UUCET, SIBISIOMIUXCS KBAAPATaMU;
E — moIMHOKECTBO BCEX MPOCTHIX YUCE.
B xakux OTHOIIIEHHUAX OHU HAXOISITCS?

6. U3 muoxkectBa N BBIIEIHUIN IBA TOJAMHOXKECTBA: A — MOJIMHOKECTBO HATYPATBHBIX YHCET,
KpaTHBIX 3, U B — MOJIMHOKECTBO HATypaJIbHBIX UKcel, KpaTHbIX 5. [TocTpoiite kpyru Dinepa
115t MHOKeCTB N, A, B ; ycraHoBHTE, Ha CKOJIBKO MTOMAPHO HEMEPECEKAOIINXCSI MHOKECTB
pou3onuio pazouenne MuHoxkecTBa N ; ykaKuTe XapakTepUCTUYECKHE CBOMCTBA ATHX MHO-
JKECTB.

7. HMmeeTcst MHOXECTBO OJIOKOB, pa3IMYAIOIIUXCS 110 I[BETY (KpacHbIE, JKEIThIEC, 3EJICHBIC),
dbopme (KpyTiible, TpEyTOJIbHBIE, MPSIMOYTOIBHBIC), pazMepy (Oobiine, MajaeHbkue). Ha ckomb-
KO KJIACCOB pa30MBaeTCsI MHOXKECTBO, €CIIM B HEM BBIJICICHBI TOJIMHOXKECTBA: 4 — KpyTiibie 0J10-
KH, B — 3enenbie 010k, C — MmaneHbkue 6s1oku? Caenante quarpaMmy Diiiepa U oXxapakTepH-
3yiTe KaK/Iblii KJ1acc.

8. PopMa oTUeTa: BHITOJHEHNUE TNCEMESHHOM pa60TbI.

9. KoHTpOabHBIE BOIIPOCHI:
1. B kakux OTHOILIEHHUSX MOTYT HaXOJIUTHCS JBa MHOXKeCTBa?

2. Kak mponmmocTpupoBaTh OTHOIIEHHE MEXKIY MHOXKECTBAMHU C MIOMOIIBIO KPYroB Diine-

pa?
CnucoK peKoMeH1yeMOi JIUTepaTypbl

1.JIuneiinas anre6pa U aHATUTUYECKAsk TEOMETPHUS : YI€OHUK U MPAKTUKYM JJISl CPETHETO
npodeccuonansHoro obpazoBanus / E.T. IlnotnukoBa, A. Il MBanos, B. B. JloruHosa,
A. B. MopozoBa ; nmon penakuueit E. I'. [InoraukoBoit. — MockBa : M3gatensctBo FOpaiiT,
2020. — 340 c.— (IIpodeccuonanpHoe obOpa3oBanue). Peskum mocryma: http://www.biblio-
online.ru/bcode/456672

2.YeOwmmén, I1. JI. Marematuueckuii anamus / I1. JI. YUeObImEB ; OTBETCTBCHHBIN pellak-

top W. M. Bunorpanos ; coctaBurens A. O.T'enbponn. — Mocksa : NU3narensctBo FOpaidT,
2020. — 393 ¢c. — (AHTONOTHSI MBbICITH). Pexxum nocryma: http://www.biblio-
online.ru/bcode/454547

3.CaburoB, U. X. JluneiiHas anreOpa W aHATUTHUYECKAss TEOMETpHS : ydeOHOe mocodue
Ut cpenHero npodeccuonanbHoro obpazosanus / M. X. Caburos, A. A. MuxaneB. — 2-¢ u3.,
ucnp. u jgor. — Mocksa : M3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccronanbproe oOpa-
3oBanue). Pexxum mocryma: http://www.biblio-online.ru/bcode/455778

Hurepuer-pecype http://www.mathematica.ru

Tema 1.2 TekcroBas 3aga4a

IIpakTuyeckoe 3ansaTue Ne 2 (4uac)
Pemienne TekCTOBBIX 3a/1a4.

[{enb paboTHI:

e  CHCTEMaTH3WPOBATH 3HAHHS O TEKCTOBOM 3a/1aUe; CTPyKType TEKCTOBOI 3a/1auu, BUIAX 3a/1a4;
e (opmupoBaHue OOIMIMX YMEHUHN peliaTh TEKCTOBHIE 3a/1a4H.

CTyaeHT 10KeH:

3Hamb. OCHOBHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 33]1a4;
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ymembs: COCTABJIATH IIaAH PCHICHUA TEKCTOBOH 3aaa4y, peuiaTb TCKCTOBBIC 3a/Ja4u.

CpencTtBa 00yyeHus:
- Hanasu A.A. MaremaTtuka: YueOHUK. — 2-¢ uzaanue. — M.: ®OPYM: UH®PA-M 2019 — 552
c. — (Cepus «IIpodeccuonanpHoe 00pazoBaHUEY).

- IEMOHCTPAIIMOHHBINA CTEH] «DTarbl PEIICHHUS 3a]]a4l ¥ IIPUEMbI UX BBITIOTHEHUS.
- MaTepHuajbl TEOPETHUCCKUX 3aHATHH.
3. Xapakrep pabOThL: YaCTUYHO-IIOUCKOBBIIA.

4. OCHOBHBIC TEOPETHYCCKHE TTOJIOKCHH |

TexcToBasi 3a1a4a — ONMCaHUE HEKOTOPOH CUTYAIlMN HAa €CTECTBEHHOM SI3bIKE, C TpeOOBa-
HUEM JIaTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY KaKOT0-TM00 KOMIOHEHTA 3TOM CUTYaIlH, yCTa-
HOBUTb HAJIMYHUE WIH OTCYTCTBHE HEKOTOPOT'O OTHOILIEHUS MEX]y €€ KOMIOHEHTaMU U OIlpeie-
JUTH BUJI TOTO OTHOLIEHHUS.

JIro0Oast TekcTOBAas 3a/1a4a COCTOUT U3 JIBYX 4acTel — yciioBus U TpeboBaHus (Bompoca). B
YCIIOBUHU COOJIIOJIAIOTCSI CBEACHUS 00 00BEKTaX U HEKOTOPBIE YUCIIOBBIE JaHHbIE 00bEKTa, 00
U3BECTHBIX U HEU3BECTHBIX 3HAYCHUAX MEX1y HUMU. TpeOoBaHus 3a/1a4u — 3TO yKa3aHUE TOro,
YTO HY)KHO HaliTH. OHO BBIpa)KE€HO NPEJIOKEHNEM B IOBEIUTEIbHON MM BOIPOCUTEIBHOM
dbopwme.

XapakTepHucTUKa BUJIOB TEKCTOBBIX 3a/1a4:

e YCTaHOBJIEHHE COOTBETCTBUS MEXAY COJEPKaHUEM 3a7aull U CXEMaTHYECKUM PUCYHKOM
(uepTerxom, TabaHIIeH, KaKoW-T00 HHON (OPMOI KPaTKOH 3alucH U, Hao0OpOT, MEXKIY
PHCYHKOM U COJIEp’)KaHUEM 33]aun);

e BbIOOp CpeaM AaHHBIX 33/1a4 (3a7a4ya Ha JaHHOW CTpaHHIle yueOHUKa, 3alMCaHHBIX Ha
JIOCKE, Ha KapTOYKe U T.[.) TOH, KOTOpasi COOTBETCTBYET JJAHHOMY PUCYHKY;

e BbIOOp CpeM HECKOJBKUX JAaHHBIX PUCYHKOB (depTerkel, Tabaull, KpaTKUX 3amuceit) To-
ro, KOTOpPBIA COOTBETCTBYET JAHHOM 3aJa4e;

e HAaxOXJEHHE OMMOOK B JAHHOM PUCYHKE, YepTexke, Ta0JInLe, IOCTPOSHHBIX K JaHHON
3ajaue;

e BBIOOp CpeaM aHHBIX 3ajlad 3ajjad JaHHOTO BUJA,

e KJaccu(UKalMs MPOCTHIX 33]a4 M0 IEHCTBUSAM, C TIOMOIIBI0 KOTOPBIX OHU MOTYT OBITh
pEILEHBI;

e BbIOOp 33134, OTBET Ha BOIIPOC KOTOPBIX MOKET OBITh HAlJICH 3aJaHHOH Mocie10BaTeNb-
HOCTBIO ICUCTBHIA;

e BbIOOp 337134, IPU PELICHUH KOTOPHIX HEOOXOIUMO IPUMEHHUTH J1aHHBIE BBIYMCIUTEb-
HBIE IPUEMBI;

e BBIOOp 337a4, C MOMOIIBIO KOTOPHIX MOKHO HAYYUTHCS TOMY WJIK HHOMY IPHEMY, IOMO-
rarolieMy pelueHHI0 TEKCTOBBIX 3a/1a4;

e ONpeleNeHue Yrcia apu(pMEeTUIECKUuX CIocO00B, KOTOPHIMH MOKET OBITh pellieHa TeK-
CTOBas 3aj7a4a;

e OOHapyxeHHe OUTMOOK B PEIIeHUH TEKCTOBOM 3a/1auu;

e  OMNpEeICHUE CMBICTA BEIPAKEHHM, COCTABIICHHBIX U3 YHUCEI, HUMEIONIUXCS B TEKCTE;

e PpEIICHHE BCIIOMOTaTeIbHOW 3a/1a4d WJIHM IIEMOYKH TaKUX 3a7a4 Mepe]] peleHueM Tpy/i-
HOM 3a71a49M;

e  HCKIIIOUEHHUE M3 TEKCTA 3aJa4M JIMIIHUX JAHHBIX, TUITHUX YCIOBHIA;

e JIOTIOJTHEHHUE COJICPIKAHMS 3a]]a4ll HEJTOCTAIOIIUMHU TAHHBIMU WJIM OTHOIICHHUSIMHU.
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Cnocoowl peuienus mekcmoegvix 3a0ay

B kavecTBe OCHOBHBIX B MAaTEMATHKE pa3inyaloT apupMeTHYECKU U ajredpanye-
ckmii criocoOwl pemieHus 3anad. [Ipu apudmMeTnaeckoM croco0e OTBET Ha BOMPOC 3a/1a4l HAXO-
JUTCSl B pe3yJIbTaTe BBIMOJIHEHUS apu(METHUECKUX ACHCTBUI Haj yuciamu. Apudmeruyeckue
CIOCOOBI PELICHUS 334a4 OTINYAIOTCS APYT OT Ipyra OJHUM WA HECKOJIBKUMU JIEHCTBUSAMU WIN
KOJIMYECTBOM JCHCTBHM, TaKKe OTHOLICHUSIMH MEXAY JaHHBIMH, JAHHBIMH U HUCKOMBIM, JIaH-
HBIMU M HEU3BECTHBIM, ITOJIO)KEHHBIMH B OCHOBY BBIOOpa apu(METHYECKUX ACHCTBUM, WIH TO-
CJIEIOBATEIbHOCTHIO HCIIOIB30BAHMS 3TUX OTHOLICHU MTPH BHIOOpE 1EHCTBUH.

[Tpu anrebpamveckoM croco0e OTBET Ha BOMPOC 33Ja4d HAXOAUTCS B Pe3yibTaTre CO-
CTaBJICHUA U PELLICHUS] YpaBHEHHUSI.

B 3aBucumocTu oT BEIOOpa HEU3BECTHOTO JJisi 0003HAYCHUS OYKBOM, OT XOJa pacCyxk-
JIEHUII MOXKHO COCTaBUTh Pa3IMYHBbIC YpaBHEHHs IO OJHON U TOH ke 3amade. B aTom ciydae
MOYKHO TOBOPHUTbH O Pa3IMYHBIX alreOpanyecKuX perIeHusX STON 3a1a4H.

Onupasch TOIBKO Ha YEPTEXK, JIETKO MOXKHO J1aTh OTBET HA BOIPOC 3a1auu. Takoi cro-
€00 penieHus: Ha3bIBACTCS rPaPuUeCKUM.

I'padmueckuit cnoco® naér BO3MOXKHOCTH 0OJi€€ TECHO YCTAaHOBUTH CBS3b MEXKIY
apu(METHUECKUM U T€OMETPUIECKUM MaTepHajaMHy, pa3BUTh (PYHKIIMOHAIEHOE MBIIIJICHHUE JIe-
TEH.

Pemenue 3amad pa3audHBIME CIIOCOOAMH — JIEJI0 HEMPOCTOe, TpeOyromiee TIIryOoKux
MaTeMaTHUYECKUX 3HAHUHM, YMEHHS OTHICKMBATh HauOoJiee palliOHAIbHbIE PEIICHUS.

['maBHas ee 1enb — HAYYUTh JETEH OCO3HAHO YCTAHABJIMBATH OIPEICIICHHBIE CBS3H Me-
KAy MEXKIY JAaHHBIMU U UCKOMBIM B Pa3HbIX JKU3HEHHBIX CUTYAlUAX, IPeaycMaTpHUBasi MOCTe-
MEHHOE UX YCJIOXKHEHUE.

[ToaroTOBKO# K pEHICHUIO COCTaBHBIX 33/1a4d Oy/IeT YMEHHE BBIWICHSATh CUCTEMY CBSI3EH,
MHaue roBops, pa30uBaTh COCTABHYIO 33/1a4y Ha psiji MPOCTHIX, MOCJIE0BATEILHOE PEIlIeHUE KO-
TOPBIX U OY/IET pelIeHueM COCTaBHOM 3a1auu.

Ha BTopoii cTynenn oOydeHus: peleHuto 3a/1a4 CTyIeHThl Y4aTcs YCTaHABJIUBATh CBSI3U
MEXy TaHHBIMH U HUCKOMBIM U Ha 3TOW OCHOBE BBIOMpaTh apupMeTHYeCKre AeUCTBU, TO €CTh
OHM y4aTcs NMepexoAUTh OT KOHKPETHON CUTYalllH, BEIpaXXEHHOU B 33/1aue K BbIOOPY COOTBETCT-
BYIOILIETO apU(PMETUIECKOTO IEHCTBHSL.

B Meronnke paboThl Ha 3TOM CTYNEHH BBIACISIOTCS CIEAYIOLINE STAIbI:

1 aTan — 03HaKOMJIEHUE C COACPKAHUEM 3a/1auH;

2 9Tan — MOMCK peuIeHus 3a/1auH;

3 9Tan — BBINOJIHEHNUE PELIECHUS 3a7a4u;

4 sTan — MpoBepKa peleHus 3a1auu.

Brinenennsie sTanbl OpraHMuecKy CBSI3aHBI MEXAy COOOM, U paboTa Ha KaXKIOM dTare
BEJIETCS HA ATOM CTYNEHU MPEUMYILIECTBEHHO I10]l PYKOBOJACTBOM YUUTEIIA.

BripaboTke ymeHHs pemaTh 3aJaud pacCMaTpUBaeMoOro BHJA MIOMOTal0T TaK Ha3bIBae-
MBbI€ YIOPaKHEHHMSI TBOPYECKOTO Xapakrepa. K HMM OTHOCATCS penieHue 3a7ad NOBBIIICHHON
TPYAHOCTH, pelIeHHE 3a7ay HECKOJbKHMHU CIIOCOO0aMH, pElIeHHEe 3a/ad C HEIOCTAIoIUMHU U
JUIIHUMU JTaHHBIMH, PEIIECHNE 3a]1a4, UMEIOIINX HECKOJIbKO PEIICHNN, a TaK K€ YIPa)KHEHHUS B
COCTaBJIEHUH U TIPpeoOpa30BaHUM 3a]1ay.

MHorue 3agauud MOTYT OBITh pEHIeHbl pa3IUYHbIMH crioco6amu. [louck pa3nuyHbIX
CHOCOOOB pEIICHUs! MPUBOAMUT JIETeH K «OTKPBITHIO» HOBBIX CBSI3€H MEXIy JaHHBIMH M MCKO-
MBIM.

Penrenne 3agaum:
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1. nepegpazupoexa mexcma zaoauu:
3aMEHa JaHHOI'O B 33J]a4€ OMMCAHUSI HEKOTOPOM CUTYallUU APYTUM, COXPAaHSIOIIKUM BCE OT-
HOILIECHMS, CBSI3U, KAUECTBEHHBIE XaPaKTEPUCTUKH, HO O0JIee SIBHO UX BBIPAKAIOLIUM.
OTO0 AOCTUraeTcs B pe3ysbTaTe
— oTOpachIBaHUS HECYIIECTBEHHOM, M3NUIIHEH HH(pOpMALINK;

— 3aMCHBI OITMCaHHA HCKOTOPBIX MMOHSITHMN COOTBCTCTBYIOIIIMMU TCPMUHAMU U, HaO60pOT, 3a-
MCHBI HCKOTOPBIX TEPMHUHOB OIMMCAHUEM COACPKAHUA COOTBETCTBYIOIIHUX HOHHTHﬁ;

— peoOpa3oBaHMs TEKCTA 33a4u B GOpMY, YAOOHYIO IS MOUCKA TUIaHA PEIICHUS.

Oco6enHo 3¢ (HEeKTHBHO UCTIOIB30BAHUE IAHHOTO MPUEMA B COUCTAHUU C Pa3OMEHUEM TEKCTa
3aj1a4M Ha CMBICJIOBBIC YaCTH.

Pesynbrarom nepedpazupoBKU TOJKHO OBITH BBIJICIICHUE OCHOBHBIX CUTYaIUH.

[TepedopmynupyeM pacCMOTPEHHYIO 3a1a4y:

Ilepsas wacmp: «CKOPOCTH OJTHOTO MaJIbYMKa 4 KM/4, 2 CKOPOCTh JIOTOHSIOIIEIO €r0 BTOPOro
MaJIbYAKA 5 KM/U»

Bmopas uacms: «paccrosiHue, Ha KOTOPOE MAIbUUKH CONMU3MINCH, 2 KM.)»

Ipemvs yuacmb. «BpEMsI IBUKEHUS MAJIBUMKOB — 3TO BpPEMs, B TEUEHUE KOTOPOI0 BTOPOI
MaJIbUlK JIOTOHUT [1€PBOTO, T.€. B TEYEHUE KOTOPOr0 BTOPOW MaIbUMK NMPOUJET HA 2 KM
Oosible, YeM IEepBbIi»

Yemeépmas uacmp: «CKOPOCTh, C KOTOPOH OX)UT cobaka, 8 kM/4. BpeMs nBuxkeHHS cOOaKU
pPaBHO BpPEMEHU JIBIKEHUSI MATBUUKOB JIO BCTPEUN»

Tpebosanue: «ONPEAETUTH PACCTOSHUE, KOTOpOE Mpolexana codaka

2. nocmpoenue 6CNOMOZAMENBHOU MOOEIU 3A0aAUU:

Ta0JauIAa

00BEKTEI CKOPOCTh BpeMst paccTosiHue

1-ii M. 2-11 M. 4 xM/9 5 kM/9 r' ? KM. ? KM., Ha 2 KM. OOJIb-

cobaka 8 kM/a A ?249.? 4. oguna- mre 1-ro M. ? Km.

KoBoO€ ? 4.
CXeMaTHYeCKUH 4epTex
............... X , -
L\ .d'? I
v 8 KM/

rmmm—t 5 KM/4 4 KM/4



2 kM

ITocne mocTpoeHus BCIIOMOIaTeIbHOM MOJIeIH HEOOX0AMMO IPOBEPUTH:
1)Bce 11 OOBEKTHI 33/1a4H1 ITOKa3aHbl HA MOJICTIH;

2)BCE JIM OTHOIICHHS MEKAY 00BEKTaMH OTPaXKCHBI,

3)BCe JIM YUCIIOBBIC JaHHbBIC TPUBEICHBI;

4)ecth a1 BOonpoc (TpeOOBaHKEe) U MPABUILHO JIM OH YKa3bIBACT HCKOMOE?

5. ITopsAIoK BBIIOJHEHHS PAOOTHI:
1. TloBTOpUTH COMEpKAHNE TEOPETUUECKOTO MaTepraa
2. PazoOpath npuMephl pelieHus 3a1ay.
3. CaMOCTOSITeNTbHO PEUINTD 3aJauu.

6. 3amanus

1. Paccmorpure anredpandeckuii Crioco0 perieHus 3a/1a4n:

Ceurep, mapd u manky cszanu u3 1 xr. 200 rp. mepcru. Ha mapd morpedoBanocs va 100 Tp.
mepcT Oosblie, yeM Ha manky, 1 Ha 400 rp. MeHbIe, yeM Ha cBuTep. HaliTu kommuecTBo
LIEPCTU U3PACXOJIOBAHHOM HA KAKIYIO BELIb

peleHue:
1 cnocoo:

[Tycth x (rp) — Macca 1mepcTH, U3pacxo0BaHHOMN Ha manky, Toraa Ha mapg — (x + 100) rp.,
a "Ha cButep — ((x + 100) +400) rp., Tak KaK Ha Bce TpHU Bemu uzpacxogonano 1200 rp., To
MO’KHO COCTaBUTh YpaBHEHUE:

X+ (x +100) + ((x + 100) + 400) = 1200

3x =600

x =200 (rp) — U3pacxo10Baju Ha MIAIKY;

x + 100 =200 + 100 = 300 (rp) — mapdo;

(x + 100) + 400 = 700 (rp) — cBUTED.
2cnocob:

[Tycth X (Tp) — Macca mepcT, n3pacxo0BaHHON Ha mapd, Toraa Ha manky — (x — 100) rp., a
Ha cBuTep — (x +400) rp., Tak Kak Ha Bce TpU Beuy u3pacxogoBano 1200 rp., To MOXKHO co-
CTaBUTh ypaBHEHUE!

X + (x — 100) + (x +400) = 1200

3x =900

x =300 (rp) — u3pacxo1oBaiay Ha mapd;

x — 100 =300 — 100 =200 (rp) — manka;
x +400 =300 + 400 =700 (rp) — cBUTED.
3 cnocob:
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[Tycts X (Tp) — Macca mepcTu, U3pacxoI0BaHHON Ha CBUTEp, Toraa Ha mapg — (x — 400) rp.,
a Ha manky — (x — 400 — 100) rp., Tak KaK Ha Bce TPH Bemy uzpacxomoano 1200 rp., To
MO>KHO COCTaBHUTh ypaBHEHHE:

X + (x —400) + (x — 500) = 1200

3x =210

x =700 (rp) — u3pacxoI0BaIN Ha CBUTED;

x — 400 =700 — 400 = 300 (p) — mapd;

x — 500 =700 — 500 =200 (Tp) — mamnka.

Otser: cButep — 700 rp., mapd — 300 rp., mamnka — 200 rp.

2. Ilpu BOZHUKHOBEHUU 3aTPyJHEHUI BBHIMOIHEHHS YIPa)KHEHUHN CTYJEHTY Heo0Xo1uMo obpa-
TUTBCS K KOHCIEKTY JICKIIUU TI0 TeMe WU K yuyeOHHKy. OOpaTuTh BHUMAHUE HA BBHITIOIHE-
HUE YIPaXHEHHH, MPUBEICHHBIX B KayeCTBE MPUMEPOB BO BpeMs H3JIOKEHUS TeopeThude-
CKOTO MaTepuaia Ha JICKIIHH.

CamocTosSTEeILHO pemmTe 3aqa4u.

1. JIBe neBOUYKM OAHOBPEMEHHO NOOEXKAIU HABCTPEUy APYT APYTY MO CHOPTUBHOM JOPOXK-
ke, umrHa koTopoit 420 M. Korna onu Berperunuck uepes 30 cek., meppas mpoOekaia Ha
60 M. 6osb1ie, yem Bropast. C Kakoil CKOpOCTbhIO Oexalia Kaxaas JeBouka?

2. JIBa aBTOOYCa OTIPABWINCH OJTHOBPEMEHHO U3 TOPOia B CEJI0, PACCTOSIHUE IO KOTOPOTO
72 xm. [1epBbIii aBTOOYC €Xai co CKOPOCThIO Ha 4 KM/4 OoJIbIle ¥ TPUOBLT B cento Ha 15
MUH. paHblile BToporo. Haiiiure ckopocTh Kaxk0ro aBTodyca.

3. Tlo nopore B OJJHOM M TOM € HalpaBJICHUHU UIYT ABa Manbuuka. BHagane paccrosiHue
MEX1y HUMH OBLIIO 2 KM, HO TaK KaK CKOPOCTb UAYIIETO BIEepear MajabuuKa 4 KM/4, a
CKOpPOCTb BTOPOT'O 5 KM/4, TO BTOpOH HaroHset neporo. C Hayana JIBUXKEHHS 10 TOTO,
KaK BTOPOW MaJIbUMK JJOTOHUT MEPBOT0, MEXY HUMH Oeraer cobaka co CKOPOCThIO 8
KM/4. OT HylIero no3aau Majab4uKa OHa O€KUT K UIYIIEMY BIiepeu, 100exaB, BO3-
Bpamaercss 00paTHO M Tak OeraeTr 70 TeX MOop, NOKa MAIbYMKH HEe OKaKyTcs psaoM. Ka-
KO€ pacCTOSIHHE MPOOEXKHUT 3a BCE ATO BpeMsl cobaka?»

8. dopma oTueTa: NUChbMEHHas paboTa.
9. KOHTpOJLHEIE BOOPOCHL:
1. Kakue MeToIbl UCTIONB3YIOTCS MPU PEUICHUH TEKCTOBBIX 3a7a4?

2. Kakwue tamnsl pemenns 3aa9d | IPUEMbI UX BBITIOJHEHUS?

Cnncok peKkoMeH1yeMoii JJuTepaTypbl
1.JIuneiinas anrebpa U aHATUTHYECKAs TEOMETPHUS : YUCOHUK U MPAKTUKYM JJISI CPETHETO

npodeccuonanibHoro  obpazoBanusi / E. I'. [InotnukoBa, A.Il. BanoB, B. B. JloruHosa,
A. B. MopozoBa ; nmon penakuueii E. I'. [InorHukoBoit. — Mocksa : M3gatensctBo FOpaiiT,
2020. — 340 c. — (IIpodeccuonanpHoe obOpa3oBanue). Pexxum mocrtyma: http://www.biblio-
online.ru/bcode/456672

2.YeOpmués, I1. JI. Marematuueckuii ananus / I1. JI. YUeOwIm€B ; OTBETCTBEHHBIN pelak-
top W. M. Bunorpanos ; coctasurens A. O.T'enbponn. — Mocksa : HU3narensctBo FOpaidT,
2020. — 393 ¢c. — (AHTOJIOTHS MBICITH). Pexxum noctyna: http://www.biblio-
online.ru/bcode/454547
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3.CaouToB, U. X. JIuHeiHas anreOpa ¥ aHaIUTHYCCKas T€OMETpUs : yueOHOe mocooue
Iu1st cpeaHero npodeccuonanbHoro oopazopanus / M. X. Cabutos, A. A. Muxanes. — 2-¢ u3f.,
ucnp. u gor. — Mocksa : M3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccuonansroe oopa-
3oBanue). Pexxum pocryma: http://www.biblio-online.ru/bcode/455778

Wurepuer-pecypc http://www.mathematica.ru

Tema 1.3 MeToabl MATEMATHYECKOH CTATHCTHKHU

IIpakTuyeckoe 3ansTie Ne 3 (2yac)
Beinonnenue ynpaxHeHUd Ha NpuMeHeHHe (OpMyIl YMcla MEePeCTaHOBOK, COYETAHUH, pa3Me-
IICHUH; BHIMOJIHEHUE YIPAXHEHUH HA IpUMeHeHne OuHoMa HbpI0TOHA; pelweHne KOMBUHATOPHBbIX
3ajau.

[{ens paboThI:

® CHCTEMAaTHU3MPOBATH 3HAHUS 00 OCHOBHBIX MOHITUAX KOMOMHATOPUKHU, 3aKPEIUTh 3HAHUS OH-
HoMa HproTOHA, CBOMCTB OMHOMHAIBHBIX KOA((UIIMEHTOB, PAaCIIUPUTH 00JIACTh YMEHUH 1O
pELICHUI0O KOMOMHATOPHBIX M MPUKJIAAHBIX 3a/1a4 ¢ IPpUMEHEHUEeM (opMyJ JUls BBIYMCICHUS
Yrcia MepecTaHOBOK, COUYETaHHU, pa3MEeIIeHUH, ¢ TpuMeHeHneM OuHoMa HproToHa;

e 00001eHMe, cucTeMaTH3alus, 3aKperieHne 3HaHUi 00 OCHOBHBIX IMOHATUAX MaTeMaTuye-
CKOM CTaTUCTHUKHU;

e (GopMHpOBaHUE YMEHUN IPUMEHSITh OCHOBHBIE (POPMYIIBI MATEMaTUYECKON CTATUCTUKH.

CTyaeHT 10KeH:

3HamMb:

- OCHOBHBIE TIOHSITHSI KOMOMHATOPUKH;

- (hopmyIIBI AT BEIUMCIICHHS YMCIIa IEPECTaHOBOK, COUETAaHUH, pa3MelleHU;
- BEIOOPOYHBIH METOT;

- 0000MmaroIIye MoKa3aTelln BEIOOPKH;

ymemy:
- pemiath npocrelnne KOMOMHATOPHBIE 3a7jaul METOI0OM Tiepedopa, a TaKXKe C UCIOIb30BaHUEM
U3BECTHBIX (HhOPMYI;

- pemaTh npocTeiine KOMOMHATOPHBIE 3a/1a4M ¢ UCIOJIb30BaHueM (opMyiibl OuHOMa HbroTOHA;
- pelarh NPUKIIAJAHbIE 3a]Ja4l C UCIOJIb30BAHUEM OCHOBHBIX MpaBMII U POPMYST KOMOMHATOPUKH.
- BBIYHUCJIAITE MATEMATUYICCKOC OXKUAAHUC, TUCIICPCUIO U CPEAHEC KBAIPATUIHOC OTKIIOHCHUC NUCKPECT-
HOM CIIy4ailHOM BEJIMYUHBI.

2. CpencrtBa 00yueHUS:
Hanasa A.A. Maremaruka: YueOHHK. — 2-¢ uzganue. — M.: ®OPYM: UHD®PA-M 2019- - 552
c. — (Cepus «IIpodeccnonanbroe 06pa3oBaHuE»).

3. Xapakrep padoThl: YaCTUYHO-IIOUCKOBBIH.

4. OCHOBHBIE TEOPETHUYECKUE MOJIOKEHHUS:

- [IOHATUS TIEPECTAHOBKH, COYETAHNS, PA3MEILICHNS;

- hopMyJIBI YKCIIa IEPECTAHOBOK, PA3MEITICHHIA, COYCTAHMIA;
- TpeyrosibHUK Ilackans;

- buHoM HreroToHa;

- CBOICTBAa OMHOMHAITBHBIX KOI(()UIIMEHTOB,;

21


https://www.biblio-online.ru/bcode/455778
http://www.mathematica.ru/

- BBIOOPOYHBIN METO/T;
- 0000MIaroNNe MOKa3aTEN BEIOOPKH.

5. ITopsmoK BBITOJHEHHS PAOOTEL:

1. TToBTOPUTH COAEpKkaHUE TEOPETUUECKOTO MaTepHaIa.
2. PaccMoTpeTh mpuMephl pelieHus 3a/1a4.

3. BBIMOIHUTE yripa)KHEHUS.

6. 3amanus:

1. PaCCMOTpI/ITe HpI/IBeI[éHHBIe HMXKC pCIICHUSA IPAaKTHYCCKUX 3a1a4.

3apaua 1. Mmeercs 6 BUIOB KOHBEpTOB Oe3 Mapok M 3 Buaa mapok. CKOJbKMMHU criocoba-
MU MOKHO BBIOpaTh KOHBEPT U MapKy JJIs MOCBUIKH TTHChMa?
Periennie: KOHBEPT MOXKHO BBIOpATh MIECTHIO CIIOCOOAMH, MApKy - TPEMS, C KaXKIbIM U3 IIECTH
Croco00B BhIOOpa KOHBEPTA MOXKET COBITACTH JIFOOOW M3 TPEX CIoco0OB BhIOOpa Mapku. Torna,
COTJIACHO MPABHIIY YMHOXKEHUSI, UMEEM 6 * 3 = 18 crioco0oB.

Ortser. 18.

3agaua 2. 13 7 yenoBek Hazlo BHIOpATh 5 UEIOBEK M Pa3MECTUTh UX Ha IMSATH 3aHYMEPOBAHHBIX
cTynbsx (1o 1 yenoBeky Ha cTyse). CKOIbKUMU CIIOCOOAMH 3TO MOXKHO CAENATh?

Pemienue: T.k. uMeIOTCS 7 4€JIOBEK, a B BEIOOPE y4acTBYIOT S (T.€. YaCTh AJIEMEHTOB), TO 3TO JIH-
00 pasmernieHus, MO0 coueraHus. Paccyxmaem nanee, UMEET JIM 3HAUCHHE MOPSIOK CIICIOBAHUS
aeMeHTOB? Be3ycnoBHO, T.K. CTyJbs MMPOHYMEPOBAHBI, U CIIOCOOBI, KOT/Ia YeJloBeKa <X> moca-

AWIIA Ha CTYJl Ne 1l mHa CTyJ Ne2m T.OA. CYUTAOTCA pa3IMYHbIMH. CHGHOBaTeHLHO, p€ub UACT O
n!

pasmerenusix. Bocromb3yemcest hopmyioii pasmeriennii Ax = YUYUTHIBas HAIIU JaHHBIE

(n—1)?

7!
(7—5)!

nonyuaeM A = = 2520,

Ortser. 2520 cr1oco0o0B.

3anaua 3. J{ns yyacTtusi B IEpBEHCTBE YHUBEPCUTETA IO JIETKOW aTJIETHKE HEOOXOIMMO COCTa-
BUTh KOMaHAy U3 5 denoBek. CKONBKUMH CIIOCOOaMH 3TO MOXKHO CJIenaTh, €Clii umeercs 7 Oe-
TYHOB?

Perenue: T.k. UMeIOTCs 7 YENOBEK, a B BBIOOPE YYacTBYIOT 5 (T.€. 4acTh DJIEMEHTOB), TO 3TO JIH-
00 pasmMenieHus, MO0 coueranus. Paccyxkmaem nanee, IMeeT JIM 3HAUECHHUE MTOPSIOK CICTOBAHUS
aneMeHTOB? B JaHHOM ciyyae HEBaKHO HA30BYT CTYJEHTA <X> MEPBBIM MO CIHCKY, BTOPBIM
WK TIATBIM, Ba’)KHO, YTO OH COCTaB€ KOMaH/HI. CHG}IOB&TCJ’ILHO, PE€Yb UACT O COUCTAHUAX. HpI/I-
s 7

7=

. Ilonyyaem, (7=313

MeHUM (OpMyITy couetanuit: Cp = re——

Otger. 21 crnoco60oM MOXKHO COCTaBUTh KOMaHy.
3. CaMOCTOATEIbHO BBINOJIHUTE YIPAKHEHUA

3.1 Ne 1. CkoNbKUMU CIIOCOOAMH MOXKET Pa3MECTUTHCSI CEMbS U3 TPEX YETIOBEK B UETHIPEXMECT-
HOM KYyIIe, €CJTH IPYTUX MaccakupoB HeT? (0TBeT: 24)

22



Ne 2. B xpyroBoii nuarpamme Kpyr pazout Ha 5 cekTopoB. CEeKTOPBI PELIIN 3aKPaCUTh Pa3HbI-
MU KpackaM, B3TBIMU U3 Habopa, coaepxaiiero 10 kpacok. CKOIBKUMH CIIOCOOaAMHU 3TO MOYKHO
cnenath? (otBeT: 30 240)

Ne 3. Ha mnockoctu otmeTuiu 5 Touek. X Hano 0603HaYUTh JaTUHCKUMU OykBaMu. CKOJIbKU-
MH CITI0COOaMU 3TO MOKHO czieiaTh (B 1aTHHCKOM ajipaBute 26 OykB)? (otBer: 7 893 601)

No 4. Kypbep omKeH pa3HECTH MAKeThl B 7 pa3inyHbIX yupexaeHu. CKOIbKO MapUIPyTOB OH
MoxeT BbIOpath? (oTBeT: 5040)

Ne 5. Onbra moMHUT, 4TO Tene(oH MoApyru okaHduBaercs nudpamu 5, 7, 8, HO 3a0bL1a, B KAKOM
MOPSIIKE 3TU MUQPPHI CACIYIOT. YKaXUTE HAUOOJbIIIEE YUCIO BAPUAHTOB, KOTOPBIC € TIPHUIIETCS
nepedpath, YTOOBI I03BOHUTHCS MOJIpyre. (OTBET: 6)

3.2 Bemonaute 3ananus Janasa A.A. Maremaruka ctp. 461 No 15.15 - Ne 15.19

3.3 Ne 6. CtynmeHThI TpeThero Kypca u3ydarT 14 mucuuruimmH. CKOJBKHUMH CITOCOOaMH MOYKHO
COCTaBHUTh PACIHMCAHUE YPOKOB U3 5 Pa3IMYHbIX JUCUHUILUIMH HA OJUH JeHb. (oTBeT. 227040 crio-
co00B)

No 7. CxonbkuMH crioco0aMu MOXHO BBIJICTUTH JABYX YEJIOBEK B KOMAHIY KOJUIEKa U3 IIECTH
CIIOPTCMEHOB IpynnbL.(0TBET: 15 crioco6oB)

Ne 8. Jlana BeIOOpKa:

Bapuant Bribopka

1 3,5-1,3,0,53,-1,0,5

2,1,1,1,3521,2,3

8,6,4,3,3,38,8,6,4

4,10,5,6,5,5,5,10,4,4

2,5,7,12,2,2,12,5,7,7,5,5,2,2,12

1,6,6,6,6,6,3,4,4,4

10, 12, 15, 14, 15, 12, 10, 15, 12, 12

-50,-3,4,4,-3,0,4,4,0

OO N OO Bl WDN

1,2,3,10,1,1,2,1,3,2

10 3,556,7,6,7,7,3

1. 3anumuTe BEIOOPKY B BUJE BApUALMOHHOIO Psia.

2. Beruucnute 006EM U pa3mMax BHIOOPKH.

3. BbrunciauTe OTHOCHUTENBHBIE YaCTOTHI.

4. Haiinute BEIOOpOUHOE pacnpesiesieHHeE.

5. Beruncanre BEIOOPOYHOE Cpe/iHee, BHIOOPOUHYIO JUCTIEPCHIO, CPEAHEE KBAIPATHUHOE OT-
KJIOHEHHE.

7. CopepxaHue oTueTa 0 paboTe: nepeueHb 3aJaHuil, pelieHne, OTBETHI.

8. dopma oTuera nuchbMeHHas pabora.

9. KOHTpOJIbHBIE BOITPOCHL:

1. Yto Ha3bpIBaeTCs MEpeCTaHOBKOW 31eMEHTOB MHOXecTBa? Hamumute Gopmyny yucia nepe-
CTaHOBOK.

2. Uto HasbiBaeTcs pa3menieHneM? Hanummre ¢popmynny uucia pa3MerieHui.

3. Uto Ha3wiBaetcs coueTanneM? 1o kakuM GopMyliaM BEIYHCISETCS YHCIO COUYSTAHUH?

4. Yto Takoe TpeyroiabHuk [lackans?

5. CocrtaBbTe CTPOKY TpeyroiapHuka [lackans mis N = 6.

6. Hanummre ¢popmyny Ounoma HeroToHa.
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Cnucok pekoMeHAyeMOH JINTepaTypbl
1.JIunelinas anrebpa U aHATUTHYECKAS TEOMETPHUS : YUSOHUK M MPAKTUKYM JJISI CPETHETO

npodeccuonansHoro  obpazopanus / E.T. IlnorHukoBa, A. Il MBanos, B. B. JloruHosa,
A. B. MopozoBa ; non penakuueit E. I'. [InoraukoBoit. — MockBa : U3garensctBo FOpaiiT,
2020. — 340 c.— (ITpodeccuonanpHoe obpazoBanue). Pexxum moctyna: http://www.biblio-
online.ru/bcode/456672

2.Yeopmeén, I1. JI. Maremarnueckuit ananus / I1. JI. UeObIméB ; OTBETCTBEHHBIN peaak-
top UW. M. Bunorpanos ; cocraButens A. O. ['enbdona. — Mocksa : U3narensctBo FOpaiit,
2020. — 393 ¢c. — (AHTOJIOTHS MBbICIH). Pesxum noctyna: http://www.biblio-
online.ru/bcode/454547

3.CabutoB, U. X. JluneitHas anrebpa v aHaJIUTHYECKas T€OMETpHUs : yueOHOe mocooue
JUTSL cpentHero npodeccuonanbHoro obpazosanus / M. X. Caburos, A. A. Muxanes. — 2-¢ u3[.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccuonansuoe odpa-
3oBanue). Pexxum nocryma: http://www.biblio-online.ru/bcode/455778

Pa3znea 2. HatypasibHble 4nciia U HYJIb
Tema 2.2 Cucrembl CUHCICHHS
IIpakTnueckoe 3ansaTue Ne4: (4yac)

I[eﬁCTBHﬂ Hag 9YucJIaMU B ITIO3UIITMOHHBIX CUCTEMAX CUHCIICHUA, OTJIMYHBIX OT I[eC?ITH‘-IHOfI.
[{enb paboTHI:

¢ CHUCTEMATU3HWPOBATH 3HAHHA O CUCTEMAX CYHHCIICHHUA (I[BOI/I‘IHOI\/'I, BOCBMCpH'—IHOfI, mecT-
Ha,I[I_[aTCpI/I‘-IHOI\/'I CUCTEMax C‘II/ICJ'IGHI/ISI);

CTyneHT JOmKeH:

3Hamb. OCHOBHBIE MOHSATHUS O CHCTEMax CYMCIEHUS; JBOMYHAs, BOCbMEpHUYHAas, LIECTHalaTe-
pHUYHAasi CUCTEMbI CUMCIICHHUS;

VMemb. BBIIIOJIHATD NEPEBOJI OT OJTHOM CUCTEMBI K JIPYTOH.

CpencrBa 00VUeHUS:
- MaTepI/Ia.TII)I TGOI)GTI/I‘-ICCKI/IX SaHHTHfI.

3. Xapakrep pabOThl: YaCTUYHO-IIOUCKOBBIIA.
4. OCHOBHBIE TEOPETUYECKINE MOJOKEHUS .

Cucrema cHHCJIeHHS — 3TO CIIoco0 3amucy yucesl. OOBIYHO, YMCIa 3aIIHCHIBAIOTCS € IIOMOIIBIO
CIICIMATBHBIX 3HAKOB — IUQP (XOTS ¥ He Beerna). Eciu BBl HUKOTIa He H3yJalld JaHHBIH BO-
poc, To, Mo KpaiftHeil Mepe, BaM JOJKHBI OBITh N3BECTHBI JIBE CHCTEMbI CUMCIICHUS — 3TO apald-
ckasi 1 puMckasi. B mepBoit ucnonb3yrores mudpsi 0, 1, 2, 3,4, 5, 6, 7, 8, 9 1 3TO nMo3UIIMOHHAS
cuctema cumcienus. A Bo Bropoii — I, V, X, L, C, D, M u 3T0 HEeMO3UIIMOHHAS CUCTEMA CUUCIIe-
HUSL.

B Mo3uIMOHHBIX CHCTEMaX CUMCIICHUS KOJIMYECTBO, 0003HaYaeMoe 1udpoit B Yrciie, 3aBUCUT OT
€€ MO3MULIMHU, a B HEMTO3ULIMOHHBIX — HeT. Hanpumep:

11 — 3nech mepBas eauHMUIIA 0003HAYAET JECITh, a Bropas — 1.
Il — 3meck 06e enuHUIIBI 0003HAYAIOT CAUHHUILY.
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345, 259, 521 — 3xnech nudpa 5 B nepBoM cirydae o0o3HayaeT 5, BO BTopoM — 50, a B TpeTbeM —
500.

XXV, XVI, VIl — 3neck, rae 6b1 HU cTosia 1udpa V, oHa Be3ae 0003HavYaeT ATk eaquHull. Jpy-
TMMH CIIOBaMH, BEJINYKMHA, 0003HaYaeMas 3HaKOM V, HE 3aBHCHT OT €0 MO3HIHH.

CJIO)KGHI/IG, YMHOXKCHHUEC U APYTUC MATCMATHYCCKUC OIICPpAllUU B IIO3UIIMOHHBIX CUCTCMAX CUHUC-
JICHUS BBIIIOJIHUTH JIETYE, YeM B HETTO3UIIMOHHBIX, T.K. MATEMAaTHYECKUE ONIEPAI[H OCYIIIECTB-
JSIFOTCS 1O HECJIOKHBIM JITOPUTMaM (HapuMep, YMHOKEHHE B CTOJIONK, CPAaBHEHUE JIBYX M-
cen).

B Mupe mHanboree pacrpocTpaHeHbI MO3UIIMOHHBIC CUCTEMBI curcieHus. [lomumo 3HakoMoi
BCEM C JIETCTBA JIeCATUYHOM (T ucnonb3yercs Aecsatb uudp ot 0 10 9), B TEXHUKE IIUPOKOE
pacmipocTpaHeHHE HAIUTA TAKUE CUCTEMbI CUUCIICHHUE KaK ABOUYHAS (MCIONB3YIOTCs IUppel 0 1
1), BocbMepUYHas U MIECTHAIIATepPUIHAS.

CrnenyeTr OTMETUTbh, BAKHYIO pOJib HYJA. «OTKPBITHE) 3TO U(PHI B HICTOPUU YeTIOBEUYECTBA
CBITPAJIO OOJIBIIYIO POJL B (POPMUPOBAHHUH MTO3UITHOHHBIX CUCTEM CUUCIICHUS.

OcHoBaHMe CHCTeMbI CYHCJIEHHA — 3TO KOJIMYECTBO 3HAKOB, KOTOPOE MCIIOIB3YETCS JIJIsl 3aIH-
cu udp.

Pa3psn - 370 no3uums undpsl B yuciae. PazpsanocTs 4ucia - KOJIN4eCTBO HU(pP, U3 KOTO-
PBIX COCTOUT YUCJI0 (Harpumep, 264 - TpexpaspsaaHoe uynciao, 00010101 - BoceMupaspsigHoe
4yucio). Pa3psnel HymMepyroTces cripaBa Ha JIeBO (Harmpumep, B urciie 598 BocbMepka 3aHUMaeT
NEPBBIN pa3psll, a MATEpPKa - TPETHIA).

HTak, B MO3MIIMOHHOM CHCTEeMe CUMCICHHUA YUCJIA 3aNHCHIBAIOTCH TAKHM 00pa3oM, 4TO Ka-
JKABIA cJIenyoImii (IBUKeHUe CIPaBa Ha JIeB0) pa3psija 00JibIe JPYroro Ha cTeneHb OCHO-
BaHMS CHCTeMbI CUMCJIEHUS. (Npudymams cxemy)

OI[HO " TOXKC YUCJIO (3Ha‘IeHI/Ie) MOKHO TIPpCACTABUTDH B PA3JIMYHBIX CUCTCMAX CYHUCIICHU. Hpe):[—
CTaBJICHUC YK CJia IIPpHU 5TOM PA3JIMYHO, 4 3HAYCHUEC OCTACTCA HCU3MCHHBIM.

ﬂ80u‘lﬂa}l cucmema cuuciienun

B nBonuHOI cucteMe cunciaeHus UCToNb3ytoTes Beero ase 1udpsl O u 1. Jlpyrumu cioBamu,
JIBOIKA SIBJISIETCSI OCHOBAHMEM JIBOMYHOM CHCTEMBI cUHCIeHUs. (AHAJIOTMYHO Y AECATUYHON
cuctembl ocHoBaHue 10.)

YToObl HAYYUTHCS TOHUMATh YKCIIA B TBOMYHOM CHCTEME CUMCIICHHsI, CHAaYalla paCCMOTPUM, KaK
GbopMHUPYIOTCS YKCIIa B IPUBBIYHOMN JJISI HAC JECATUYHON CHCTEME CUMCIICHUS.

B necsatuuHO# cUCTEME CUMCIIEHUS MBI pacrojiaraeM J1ecaThio 3HakaMu-iudpamu (ot 0 10 9).
Korna cuer gocturaer 9, To BBOJUTCS HOBBIH pa3psif (IECSITKHU), & EAUHULIBI OOHYIISIFOTCS M CUET
HaumHaeTcs cHoBa. [locie 19 pa3psia AecsITKOB yBeTUYHBAETCS Ha 1, a € TUHUIIBI CHOBA OOH yIIsI-
torcs. U tak nanee. Kornma gecatku ToXoAsT 0 9, TO MOTOM MOSIBIISETCS TPETHHA pa3psii — COTHH.

JIBoWYHAs cCTeMa CUMCIICHHS aHAIOTUYHA AECATUIHON 332 UCKITFOUEHHEM TOTO, YTO B (hOPMHU-
POBaHUM YHCIIAa YYaCTBYIOT BCETO JUIIb ABe 3HaKa-1udpbl: 0 u 1. Kak TonbKko paspsan nocturaer
cBoOero mpezena (T.e. eIUHUIIBI), TIOSIBIISICTCS. HOBBIA pa3psil, a CTapblil OOHYIISETCS.
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[TorrpoOyem cunTaTh B IBOMYHON CHCTEME:
0 —»oT10 HOIB

1 — 510 onuH (M 3TO Mpese pa3psaa)

10 — 510 1Ba

11 — 510 TpU (M 3TO CHOBA IpeIEN)

100 — a0 yeThIpe

101 — nate

110 — mectp

111 — cemp u T.1.

Ilepeeoo uucen uz 060uUUHOI cucmembl CHUCTEHUSA 8 0ECAMUYHYIO

He TpynHo 3aMeTuTh, YTO B JBOMYHOM CUCTEME CUMUCIIEHMS JTMHBI YHCEN C YBEIIMUECHUEM 3HaUE-
HUS pacTyT ObICTpbIMU TemniaMu. Kak onpenenuts, uto 3Ha4uT BOT 3T10: 10001001? Henpusbiu-
HBIN K TaKOH (pOopMe 3aIMCH YUCETT YEIIOBEUECKUI MO3T OOBIYHO HE MOXKET MOHATH CKOJIBKO 3TO.

Henoxo 661 yMeTh IEPEBOAUTH IBOMYHBIE YUCIIA B JECITUYHBIE.

B necsatudHO# crcTeMe CUMCIeHHS JTF000€ YUCIIO MOXKHO MPEICTABUTh B (hOpME CYMMEI €TUHUII,
JIECATOK, COTEH U T.A. Hanpumep:

1476 = 1000 + 400 + 70 + 6
MO)KHO HOﬁTH CHIC AaJbllIC U paSJ'IO)KI/ITB TakK:
1476 =1*10%+ 4 * 10>+ 7 * 10* + 6 * 10°

[TocmoTpuTe Ha ATy 3aUCh BHUMATENbHO. 31ech tudpsl 1, 4, 7 u 6 - 310 HabOp LUPP U3 KOTO-
pbIX cocTout yncio 1476. Bee aTu udpbl moouepeIHo YMHOXKAIOTCS Ha I€CATh BO3BEICHHYIO B
Ty WU UHYIO CTeTIeHb. [IecsITh — 3TO OCHOBaHUE JIECATUIHON CUCTEMBI cunciieHus. CTerneHb, B
KOTOPYIO BO3BOJIUTCS I€CATKA — 3TO pa3psAl HUQPPHI 32 MUHYCOM €TUHUIIBI.

AHaJ'IOFI/ILIHO MOKHO pa3J'IO)KI/ITB n J'IIO60€ JABOHUYHOC YUCJIO. TOJ‘ILKO OCHOBAHUC 3C€Ch 6y,ZLeT 22
10001001 = 1*27 + 0*28 + 0%2° + 0*2% + 1*2% + 0*22 + 0*2! + 1*2°

Ecnu mocuuTaTh CyMMy COCTaBIISIFOIINUX, TO B UTOT'€ MBI TTOJIYYUM JIECITUYHOE YUCIIO, COOTBET-
ctBytomee 10001001:

1727+ 0%2% + 0%25 + 0*2% + 1%28 + 0*2%2 + 0*2' + 1*2°=128 + 0+ 0+ 0+ 8+ 0+ 0+ 1 =137

T.e. uncno 10001001 mo ocHoBanuto 2 paBHO unciy 137 mo ocHoBanuto 10. 3amucaTh 3T0 MOXK-
HO TaK:

10001001, = 13719
Ilouemy 06ouunas cucmema cuucienus mak pacnpocmpanena?

Jleno B TOM, YTO ABOMYHAs CHCTEMa CYMCIICHUS — 3TO SA3bIK BRIYMCIUTEIbHON TeXHUKH. Kaxaas
udpa goKHa OBITh KaK-TO Mpe/icTaBleHa Ha GU3nYeckoM Hocutene. Ecian 3To necaTuuHas
CHCTEeMa, TO MIPUAETCS CO3/1aTh TAKOE YCTPOHCTBO, KOTOPOE MOXKET OBITh B AECATH COCTOSTHHSX.
310 cnoxHo. [Iporie N3roToBUTh PU3NUECKUI 3JIEMEHT, KOTOPBIH MOXKET OBbITh JIMIIb B IBYX
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COCTOSHHUAX (HaHpI/IMep, €CTb TOK UJIM HET TOKa). 910 OaHa U3 OCHOBHBIX NPUYHH, TIOUCMY JIBO-
WYIHOM CUCTEME CUHCICHHUSI YACTIACTCA CTOJIBKO BHUMAHUS.

Ilepesoo oecamuunozo uucna é 0gouuHoe

MoskeT moTpeboBaThCs MEPEBECTH ICCATHYHOE YUCIIO B ABoMYHOE. OMH U3 CrIOCOOOB — 3TO Je-
JIeHWE Ha JBa ¥ (OpMHUpPOBaHHUE TBOMYHOTO YHCIIa U3 OCTATKOB. Hampumep, HY)KHO MOJYYHUTh U3
yuciaa 77 ero ABOMYHYIO 3aIKCh:

77 /2 =38 (1 ocraTok)
38 /2 =19 (0 octaTok)
19 /2 =9 (1 ocraTok)
9/2=4(1 ocrarok)

4 /2 =2 (0 ocraTok)
2/2=1 (0 ocrarok)
1/2=0 (1 ocraTok)

Cobupaem ocraTku BMecTe, HaunHas ¢ koHna: 1001101, DT1o u ecth ynciio 77 B TBOUIHOM
npencrasienuu. [IpoBepum:
1001101 = 1%2° + 0%2° + 0%2* + 1*2° + 1%2° + 0*2' + 1*2° =64+ 0+ 0+ 8+4+ 0+ 1 =77

Bocwuepulma}l cucmema cuuciienus

HTak, COBpeMEHHOE «GKEJI€30 IOHUMAET) JIMIIb ABOUYHYIO cucTeMy cuuciienus. OaHako yeno-
BEKY TPYAHO BOCIIPUHUMATD JUIMHHBIE 3aIIMCH HYJIEH U €IMHULl C OJHOW CTOPOHBI, a C IPYTOH —
NEPEBOJUT YUCIIA U3 IBOMYHOM B IECATUUHYIO CUCTEMY M 00paTHO, JOCTaTOYHO JOJTO U TPY10-
eMKo. B pesynbTare, 4acTo IpOrpaMMUCTBI UCIIOIB3YIOT IPYTHE CUCTEMBI CUUCIICHUS: BOCBMeE-
PUYHYIO U IIecTHaAuarepuunyto. 1 8 u 16 sBisroTcs creneHsMu ABOWKH, U TPeoOpa3oBbIBaTh
JIBOMYHOE YHUCIIO B HUX (TAK K€ KaK U BBIMOJHATh OOPAaTHYIO ONEPALIUI0) OUYEHb JIETKO.

B BochbMepHUHOM cucTEMe CUUCIICHHSI HCTIONb3yeTcs BoceMb 3HakoB-1IuGp (oT 0 1o 7). Kaxmoii
1upe COOTBETCTBYIOT HA0Op U3 Tpex b B IBOMYHON CHCTEME CUUCIICHHS:

000-0
001-1
010-2
011-3
100-4
101-5
110-6
111-7

Jns npeo6Gpa3oBaHus JBOMYHOTO YKCIa B BOCBMEPHUYHOE JIOCTATOUYHO pa3OUTh €ro Ha TPOMKU U
3aMEHHUTh UX COOTBETCTBYIOIIUMHU UM IU(paMH U3 BOCBMEPUUHON cUcTeMBbI curcieHus. Pa3ou-
BaTh Ha TPOMKH HY>KHO HAUMHATh C KOHIIA, a HEIOCTAIOIMe U(PHI B HaUYajIe 3aMEHUTh HYJISIMH.
Hampuwmep:

1011101=1011101=001011101=135=135

T.e uncno 1011101 B nBOMYHOM cucTEME CUNCIEHUS PABHO YHCIy 135 B BOCBMEPUYHON CUCTEME
cuncnenuns. Mo 1011101, = 135s.
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OO6parnsrii iepeBo. JJomyctum, Tpedyetcs nepeBectu uncio 100g (He 3a0myxnaiitecs! 100 B
BOCBMEpUYHOM cucteme — 3To He 100 B 1ecATUYHOM) B TBOUYHYIO CUCTEMY CUHCIICHUS.

100¢ =1 0 0 =001 000 000 = 001000000 = 1000000,
[TepeBos1 BOCBMEPUYHOIO YUCIIA B IECATHUHOE MOYKHO OCYLIECTBUTD IO YK€ 3HAKOMOM cXxeMe:

6725 =6*82+7*8 +2*8°=6*64+56+2=384+56+2=442,
1005=1*82+0* 81 +0* 8° = 64y

Hlecmnaoyamepuunasn cucmema cuucieHus

[ITectHannarepuyHas CUCTEMA CUMCIICHHUS, TAK K€ KaK U BOCBMEpPUYHas, IIUPOKO UCIIOJIb3YETC s
B KOMIIBIOTEPHO HayKe M3-3a JIETKOCTH IIEPEBOJa B Hee JBOMUHBIX uncen. [Ipu mectHaanare-
PUYHOH 3aIIMCH YKCIIa M0JIydatoTcs 00Jiee KOMITAKTHBIMHU.

B mrectHaaaTeEpUYHON CHCTEME CUMCIIEHHST UCTIONB3YIOTCS UGPHI 0T 0 10 9 U MIeCTh MEPBHIX
narurckux 0ykB — A (10), B (11), C (12), D (13), E (14), F (15).

[Ipu nepeBoie ABOMYHOTO YKCIIA B HIECTHAALATEPUIHOE, IEPBOE Pa30UBACTCS HA TPYIIIBI IO
4eThIpe pa3psia, HayuHas ¢ KOHLA. B ciydae, eciy KOJIM4eCcTBO pa3psi0B HE JEIUTCA HALEIO,
TO TEpBasi YeTBEPKA JOMMCHIBACTCS HYJISIMU Briepean. Kakjol 4yeTBepKe COOTBETCTBYET IH(pa
LIECTHALIATEPUYHON CUCTEME CUUCIICHUS:

Heowuroe Llecmuaoyamepuiroe

Yucno Yucno
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 A
1011 B
1100 (&
1101 D
1110

1111 F

http://inflinfo
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Hanpuwmep:
10001100101 = 0100 1100 0101 =4 C 5=4C5

Ecnu notpebyertcs, To uncio 4C5 MOKHO IIEpeBECTH B ACCATUYHYIO CUCTEMY CUMCIICHUS Clie-
nytourM o6paszoM (C cienyer 3aMEHUTh Ha COOTBETCTBYIOIEE TAHHOMY CUMBOJTY YHCIIO B JI€-
CATUYHOM CHCTEME CUHCIIEHUS — 3TO 12):

4C5=4*16°+12*16'+5*16°=4* 256 + 192 + 5 =1221

MakcuManbHOE JBYXPa3psIIHOE YUCIIO0, KOTOPOE MOKHO MOJIYYUTh C TOMOULIBIO IIECTHAATE-
puuHOM 3anucu - 310 FF.

FF =15* 16 + 15 * 16° = 240 + 15 = 255

255 — 3T0 MaKCUMaJIbHOE 3HAUYE€HHE 0JIHOTO Oaiita, paBHoro 8 6utam: 1111 1111 = FF. [Toatomy
C TIOMOIIBIO MIECTHAMIATEPUYHON CUCTEMBI CYUCIICHUS OYCHB Y00HO KPATKO (C MMOMOIIBIO IBYX
up-3HAKOB) 3aMKUChIBaTh 3HaYeHUsI OaliToB. Buumanue! Cocrosinuil y 8-mu GutHoro Gaiita
MOJKET OBITh 256, 0JTHAKO MaKCUMaJIbHOE 3HaUeHue — 255. He 3a0piBaiiTe mpo 0 — 3T0 Kak pas
256-¢ cocTostHUE.

5. ITopsAnoK BBITTOJHEHUS pAOOTHI:

1. IloBTOPUTH COMEPIKAHNE TEOPETUUECKOIO MaTepraia Mo KOHCIIEKTY.

2. Pa3o0path npuMepsl peleHus 3a1au.

3. CaMOCTOATENBHO PEIIUTH 3a/1a4H.

4. OopmuTh pelieHue 3a1a4 B TETPAAH ISl CAMOCTOATEIbHBIX U IPAKTUYECKUX PaloT.

6. 3amanus.

PaCCMOTpI/ITe IIPUMCPEI IIEPEBOJA U3 OJIHOM CHCTEMEI B JApYIryro.

IlepeBoa M3 ABOMYHOM B NeCATHYHYIO
101,01, =

=1*22+0*2 +1*204+0*2 41 %22
=4 + 0 +1 +0+1/4 =

= 5,2510

n3 BOCBMepI/I‘IHOﬁ B IleCﬂTI/I‘lHyIO

253,315 =

=2*82+5*81+3%x80+ 3*gl+ 1*82=
=128 +40 + 3 + 3/8 + 1/64 =
= 171 + 0,375 + 0,015625 =
=171,3906250

n3 meCTHaHHaTequHOﬁ B )IeCﬂTI/I‘IHle
42D16 =

=4*16%+2* 16 +13*16° =

= 1024 + 32 + 13 =

= 106910
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N3 necATHYHONM cCHCTEMBbI CUYUCJICHHUA

[Ipu nepeBojie UEeIbIX YUCEIT U3 IECATUUHON CUCTEMBI CUMCIICHUS MTOCJIEI0BATEIbHO BBIMOIHSIIOT
JIEJIEHHE TOTO YHCIIA U MOJIYy4aeMbIX LEIbIX YACTHBIX HA OCHOBaHHE BHIOPAHHOW CUCTEMBI CUHMC-
nenwus. [lenenre BRIMONMHSIOT 10 T€X MOp, TOKa 9acTHOE He OYAET paBHO HYIIIO.

Yucio noyqaroT 1myTeM «cOopay OCTaTKOB, HAYMHAS C KOHIIA.

N3 necATHYHOM CHCTEMbI CYNCIEHUSI B JIBOMYHYIO

34/2 =17 (0)
17/2=8(1)
8/2=4(0)
412=2(0)
2/2=1(0)
1/2=0(1)

3410 = 1000102

B BOCbLMEPHYHYIO
47218 =59 (0)

59/8=7(3)
7/18=0(7)
47210:7303

B IIECTHAAUATCPHUYIHYIO

924 /16 = 57 (12)
57 /16 =3 (9)
3/16=0(3)

92410 = 39015

CamocTosSTELHO pemmTe 3aaa4u:

ouhkwdpE

[lepeBecTr U3 IECATUYHON CUCTEMBI B IBOUUHYIO yHcina: 25, 320, 61, 15
[TepeBecTu U3 AECATUYHON CUCTEMBI B BOCBMEPHUHYIO uucia: 564, 68, 19, 5
IlepeBecTr U3 JeCATUYHON CHUCTEMBI B IIECTHAAATEPHUHYIO ynciaa: 952, 60,
[lepeBectu n3 nBonuHOM B necsatuunyto: 1001,01
IlepeBecTr U3 BOCBMEPUYHOM B I€CATUYHYIO: 674,98
[IepeBecTn 13 mecTHaIATEPUYHON B lecATHUHYIO: 28C

8. dopma oTyeTa: MHCHhbMEHHAS pa60Ta.

9. KoHTpOabHBIE BOIIPOCHI:

ook owdE

Kakue cucrembl CUnCIICHUS BaM U3BECTHBI?

UTto Takoe OCHOBaHUE, pa3psii CUCTEMBI CYMCIICHUS?

Kax BbIOJIHUTH Mepexo/1 OT IBOUYHON CUCTEMBI K I€CATUUHON ?

Kaxk BBIIIOJIHUTH ITEpexo/1 OT BOCBMEPUYHOM CUCTEMBI K AECITUIHON?

Kaxk BbINOJIHUTH MEpeXo0/1 OT MIECTHAAIATEPUYHON CUCTEMBI K IECATUYHOMN?
Kak BBINOJHUTE IEPEX01 OT AECATUYHOU CUCTEMBI K OCTAJIbHBIM?
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7. Ilouemy nBOMYHAs CUCTEMA CUMCIIEHHUS TaK paclpocTpaHeHa?

Cnncok pekoMeH1yeMoii JJuTepaTypbl
1.JIuneiiHas anreOpa U aHATUTHYECKAsE TEOMETPHS : YICOHUK U MMPAKTUKYM JIJISl CPETHETO

npodeccuonaibHoro  obpaszoBanusi /  E. I'. [Tnotnukora, A.Il. BanoB, B. B. JloruHosna,
A. B. MopozoBa ; non penakuueit E. I'. IlnornukoBoii. — Mocksa : M3znarensctBo IOpaiiTt,
2020. — 340 c. — (ITpodeccuonansHoe obpazoBanue). Pexxum mocryna: http://www.biblio-
online.ru/bcode/456672

2.YeOwmmués, I1. JI. Marematuueckuii ananus / I1. JI. YeObIm€B ; OTBETCTBECHHBIN pellak-

top W. M. BunorpanoB ; coctasurens A. O.T'enbponn. — Mocksa : NU3narensctBo FHOpaidr,
2020. — 393 ¢c. — (AHTONOTHS MBbICIH). Pexxum noctyna: http://www.biblio-
online.ru/bcode/454547

3.CaouroB, U. X. JIluneiHas anreOpa ¥ aHaJIUTHYCCKas T€OMETpHs . yueOHOe mocooue
Uit cpenHero npodeccuonanbHoro obpazosanus / M. X. Caburos, A. A. MuxaneB. — 2-¢ u3.,
ucnp. u gor. — Mocksa : M3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccuonanbproe oOpa-
3oBanue). Pexxum mocryma: http://www.biblio-online.ru/bcode/455778

IIpakTnyeckoe 3ansiTue NeS (2 yac)

Tema 2.3. IlpaBusia npud/IuKeHHbIX BbIYUCICHUM
BoinonHenue npuOinKeHHbIX BBIYUCICHUH.

[{enb paboThI:

L4 CUCTCMATU3UPOBATH 3HAHUA O HpI/I6J'H/I)KCHHBIX BBIUYHCJIICHUAX, ITIOTPCITHOCTAX BBIUMCIICHUH,

L4 OBJIAZICTb YMCHUSAMU BLIIIOJHATD JEUCTBHUS C HpI/I6J'II/I)KeHHLIMI/I BBIYUCICHUAMHU, HAXOOUTDH
8.6COJ'IIOTHYIO U OTHOCHUTCJIbHYIO IMOTPCIIHOCTH BBIHHCHGHHﬁ;

L4 BBIYHMCIICHUC HpI/I6J'II/I)KCHHI>IX 3HAYCHHH C HEAOCTAaTKOM U I/136I)ITKOM;

CTyneHT JOMKeH:

3Hamy: omnpeeneHre a0COITHON U OTHOCUTEIBHOM MOrPEIIHOCTU BBIUUCIEHHH, IPaHUILb] a0-
COJIFOTHOM M OTHOCUTEJIBHOU MTOTPELIHOCTH;

YMemb. BBIIOJHATH BBIUMCICHUE TPUOIMKEHHBIX 3HAUEHUN C HEJOCTaTKOM U M30BITKOM , MpH-
MEHSTb MIPaBUiIa JEHCTBUI C MPUOIMKEHHBIMH BBIUMCIIEHUSIMH, YMETh HAXOUTh

IpaHULbI A0COIOTHON U OTHOCUTENIBHOM MOrPEIIHOCTH;

1.CpencrBa 00vVUeHHS:

Hanasa A.A. MatemaTtuka: YueOHuk. — 2-¢ uznanue. — M.: ®DOPYM: UHOPA-M 2019 — 552 c.
— (Cepus «IIpodeccuonansHoe 00pa3oBaHUEY).

1. Xapakrep paboTbl: YaCTUYHO-TIOUCKOBBIH.
2. Teopermueckue MOIOKEHUS
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[TpaBuna npuONIMKEHHBIX BEIYUCICHUN

[TOHATUE

OIIPEAEJIEHUE

[TPUMEP NJIN ITPUME-
YAHUNE

[Tpubnuxennsle
BBIYHCIICHUS

Bpruucnenus, npou3BOAMMBIE HAJl YUCIIAMH, KOTOPBIE
M3BECTHBI HAM C ONIPEAEIEHHON TOYHOCTBIO, HAIIPU-
Mep, MOJIy4YEHHBIMHU B OKCIIEPUMEHTE.

BoInosHsst BEIYUCICHHUS,
Bceraa HeoOXOIMMO ITOM-
HUTBL O TOM TOYHOCTH, KO-
TOPYIO HYXKHO HJIA KOTO-
PYIO MOKHO TIOJTyYUTh.
Henonyctumo BecTH BbI-
YUCJICHUS ¢ OOJIBIION TOY-
HOCTBIO, €CJIU JaHHEIE 3a-
Jla9y HE JIOMYCKAIOT WU HE
TpeOytoT 3Toro. 1 Hao60-
pOT.

[TorpemnocTn

PazHuma Mexay TOYHBIM YHCIIOM X U €T0 MPUOIIH-
’KEHHBIM 3HaYE€HHUEM a Ha3bIBaeT-

CSl HOZPEUIHOCHIbIO JTAHHOTO TIPUOJIVKEHHOTO YHCIIA.
Ecnu u3BectHo, uTO | X - @ | < Dj, TO BeMumnHa

D, Ha3bIBacTCS AOCONOMHONU NOZPEUwHO-

CcMb10 TIPUOIIKSHHON BEJIMYHHBI a.

Otnomenue D, / a = d, Ha3pIBaeTCH omHuOCUmenvHoOu
ROZPewHOCMbIv;, TIOCIIETHIO YaCcTO BLIPAXKAIOT B
IPOIIEHTAX.

3,14 sBnsercs npubdiu-
KCHHBIM 3HaYCHHEM YHCIIa
P, IOTPEIIHOCTh €0 paBHA
0,00159..., abcontoTHyIO
MOTPEUTHOCTh MOYKHO CUH-
Tath paBHoi 0,0016, a ot-
HOCHUTEJIHHYIO TIOTPElll-
HOCTb V PaBHOU
0.0016/3.14 = 0,00051 =
0,051%.

3Havamue uudpsl

Bce NU(pbI uncia, HaunHas ¢ 1-i cieBa, OTIUYHOM OT
HYJIS, 10 MTOCIIEHEN, 3a IPABUIIBHOCTh KOTOPOM
MOYHO Py4aThCsl.

[TpubnmxeHHble yncia
CJIe1yeT 3alluChIBaTh, CO-
XpaHsisi TOJILKO BEPHBIE
3naku. Ecnu, Hanpumep,
abCcoIOTHAsI TOTPEIIHOCTh
gucina 52438 pasHa 100, To
3TO YHCIIO JIOJIKHO OBITH
3amucaHo, HalpuMep, B BU-
ne 524 10% wm 0,524 '10°.
OueHUTh NOrpeHOCTh
MpUOIIKEHHOTO Yncia
MO’KHO, YKa3aB, CKOJIbKO
BEPHBIX 3HAYANTUX ITUDP
OHO COJEPKUT.

Ecnu uncno a = 47,542 no-
JIY4€HO B pPe3ysbTaTe JIei-
CTBUI HaJl TPUOIKEHHBI-
MU YUCJIAMH B U3BECTHO,
yt0 03 = 0,1%, TO a nMeeT
3 BEpHBIX 3HAKa, T.€. a =
47,5

Oxpyrnenue

Ecnu npubiamkeHHOE YUCTIO CONEPKUT JUIITHUE (MU
HEBEPHBIE) 3HAKH, TO €r0 CIE1yeT OKPYIJIUTb.

[Tpu okpyrienun coxpa-
HATOTCA TOJIBKO BCPHBIC
3HAaKH., JUIIHUEC 3HAKH OT-
OpachIBAIOTCSI, PUYEM €C-
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JM riepBas 0TOpachIBaeMast
nudpa GosbIe WK paB-
Ha 5, TO MOCJIETHSS COXPa-
HsieMast U pa yBeIMInBa-
eTcs Ha CIMHHMILY.

JewcTBust Haj
MPUOJIMKEHHBIMU
qHCIIaMU

Pesynbrar neiictBuit Ha MPUOTKEHHBIMU YUCIIAMH
HpeCTaBisieT cCOOO TaKke NPUOIMKEHHOE YUCIIO.
UYucno 3navammx nudp pe3yabTara MOKHO BBIYHC-
JIUTH IIPU IIOMOLIY CJIEAYIOIUX ITPABUIL:

1. Tlpu cnoxeHUH U BBIYUTAHUU TPUOTHKEHHBIX
qrcell B pe3ysibTaTe ClelyeT COXPaHITh
CTOJIBKO JIECATUYHBIX 3HAKOB, CKOJIBKO UX
BIIPUOIMKEHHOM JIAaHHOM C HAUMEHBIINM
YHUCJIOM JIECATUYHBIX 3HAKOB.

2. 1lpm yMHOXEHUU U JEJICHUH B PE3yJIbTaTe
ClIeZlyeT COXPaHATh CTOJIbKO 3HaYaux uudp,
CKOJIBKO MX UMEET NMPUOIKEHHOE TaHHOE C
HaMMEHBIIMM YHUCIIOM 3HavyaIux uugp.

4. TTopsinok BeINOJHEHUS PaOOTHL:

1. IloBTOPUTH COEPKAHNE TEOPETUUECKOIO MaTeprasia
2. Pazo0Opatb mpuMepbl pelieHus 3a1ad.

2. CaMOCTOSATENBHO PEeIIUTh 3a/1a4H.

3. OdopmuTh pelieHne 3a1a4 B TeTPaaAH il CAMOCTOSATENBHBIX M IPAKTUYECKUX padoT.

5. 3aganus
1. Ilpumep 1

PaccmoTtpute npumepsl

Oxpyrnuts uncio o = 2471,05624 ¢ TouHOCTBIO
a) 1o Teicsta o = 2000;
0) mo coreH o = 2500;

B) JI0 JIECSTKOB

o~ 2470;

r) 1o equHAN o ~ 2471;

I) 10 AecsaTeIx o~ 2471,1;

e) 1o coteix o~ 2471,06;

) 70 TRICAYHBIX o =~ 2471,056.
Ipu okpyenenuu decamuunou Opodu 00 KaAKoeo-HuOYOb paspsaoa 6ce ciedyruwue 3d 3Mum paspioom
yughpvl 3ameHAIOM HYJIAMU, d eCU OHU CIMOAM NoCie 3anamotl, mo ux omopacwvieaiom. Eciu nepsas cie-
oyrowas 3a Ymum pazpsaoom yugpa donvuie uiu pasia 5, mo nocieonon o0Cmasuiyiocss yugpy yeeiuyi-
sarom na 1. Eciu dice nepsas ocmasuiasics 3a 5mum paspsaoom yugpa meHoue 5, mo nocieOH 0Cmaeé-
WYCcs Yu@py He U3MEeHsom.

I[Ipumep 2

Jlnmuaa mmucta Oymaru dopmara A4 pasHa (29.7 + 0.1) cm. A paccrostaue ot CaHKT-
[TetepOypra mo Mockssl paBHO (650+ 1) kM. AGCONIOTHAS MOTPENIHOCTH B MIEPBOM Clydae HE
MPEBOCXOIUT OJTHOTO MIJUTUMETPA, @ BO BTOPOM — OJTHOTO KujiomMeTpa. Borpoc, cpaBHUTE TOU-
HOCTb 3THX U3MEPEHU.
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Ecnu BB mymaerte, 4To JUIMHA TMCTA U3MEpPEHA TOYHEE MOTOMY, YTO BEIMYUHA a0COIIOT-
HOU morpentHocTy He mpebimaeT 1 MM. To Bbl ommbaeTech. HanpsiMyio cpaBHUTB 3TH BEITUYH-
HBI Henb34. [IpoBesieM HEKOTOpbIE pacCy X ACHHUS.

[Ipy u3mepeHuU UIMHBI JUCTa aOCONIOTHAs MorpemHocTh He mpesbimaeT 0.1 cM Ha
29.7 cM, TO ecTh B MPOLEHTHOM cOOTHomIeHnHu 310 cocranister 0.1/29.7 *100% = 0.33% wuzme-
pAEMO BEJTUYUHBI.

Korna mer uzmepsem paccrosiaue ot Cankr-llerepOypra mo MockBbl aOcomtoTHas Mo-
TPEIIHOCTh He TpeBbImaeT 1 kM Ha 650 KM, 4TO B IPOLIEGHTHOM COOTHOIIIEHUH cocTaBiisieT 1/650
*100% = 0.15% u3mepsieMoil BeMUYHHBI. BuanM, 94T0 pacCcTOSIHHE MEXIYy TOPOAAMH U3MEPEHO
TOYHEe, YeM JJIMHA JucTta opmara A4.

CamocTosITeJILbHO pelIMTE 3aa1a4un:
BrimonauTte 3aJlaHus:

1. Oxpyrmuts ymcio a = 1367,034219¢ TOYHOCTHIO:

a) 10 ThICs4; 0) JI0 COTEH; B) JIO ICCATKOB; T) JO CIUHUIL, [) 10 JCCATHIX; €) JO COTHIX;

’K) 1O THICSIYHBIX .

2. 3amnucath JecaTuuYHbie mpuoamkenus uncia 0,37893 ¢ HeIoCTaTKOM U C H30BITKOM C TOYHO-
CTBIO JO: a) A0 ACCATHIX; 0) IO COTHIX; B) IO THICSYHBIX .

3. HaiiTi aGCOMOTHYIO U OTHOCUTENBHYIO IOTPEIIHOCTh MPUOIMKEHUS, X — TOYHOE 3HAUYCHUE, d

- MPUOIMHKCHHOE
a)x =5/3;a=16 0)x=-5/3;a=-1,66

4. npubmmKeHHoe 3HaYeHUe a = 18, oTHOcUTeNnbHAs morpenHocTh  6=1%. Haiitu h- rpanuiy
a0COTIOTHON MOTPELIHOCTH.

5. Kakoe paBeHcTBO TOUHEE?

270684 wmy/52¥7,21

6. Haiitu rpanune! uncna: a = 0,12,  6=0,1%.

6. ®opma oTyeTa: MUCkMeHHAs padoTa.

7. KOHTPOIBLHBIE BOIIPOCHL:

1. M3 KakuX 4HCeN COCTOMT MHOXKECTBO ACHCTBUTEIbHBIX YHCENT?

2. JlaiiTe ompenenenue MOrPENIHOCTH MPHOIMKEHHOTO Beiuncienus. Hamummmre popmyiry.

3. JlaiiTe ompeescHUe OTHOCHTEIBHOM MOTPEITHOCTH MPUOJIMKEHHOTO BhIYKcacHus. Ha-
nummre Gopmyy.

4. ]JlawiTe omnpeesieHue aOCOMOTHOMN MOTPEITHOCTH MPUOIMKEHHOTO BhIYKCiIeHUs. Hamu-

mmre GopmyIry

Hanwummure GopMysy rpaHHUIbI OTHOCUTEIBHOM MOTPEIIHOCTH.

6. 3anmumuTe IeCATUYHBIC MPUOIVKEHHS aucen  5,2764...; -3, 1891... ¢ HemocTaTkoM
1o 0,1; 0,01; 0,001.

o

Cnmcok pekoMeHyeMoii JuTepaTyphbl
1.JIuneiinas anreOpa U aHATUTUYECKAsi TEOMETPHUS : YI€OHUK U MMPAKTUKYM JIJISl CPETHETO

npodeccuonansHoro obpazoBanus / E.T. IlnotnukoBa, A. Il MBanos, B. B. JloruHosa,
A. B. MopozoBa ; non penakuueit E. I'. [InoraukoBoit. — MockBa : U3garensctBo FOpaiiT,
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2020. — 340 c. — (ITpodeccuonansHoe o6pasoBanue). Pexxum moctyna: http://www.biblio-
online.ru/bcode/456672

2.YeOwmmés, I1. JI. Maremaruueckuii ananus / I1. JI. YUeObImEB ; OTBETCTBECHHBIN pellak-
Top W. M. BunorpanoB ; cocraBurens A. O.l'enbdona. — Mocksa : M3garenscTBo FOpaiir,
2020. — 393 ¢c. — (AHTONOTHS MbICITH). Pexxum noctyna: http://www.biblio-
online.ru/bcode/454547

3.CaouroB, U. X. JIluneiHas anreOpa ¥ aHaIUTHYCCKas T€OMETpHs : yueOHOe mocooue
1S cpeaHero npodeccuonanbHoro oopazopanus / 1. X. Cabutos, A. A. MuxaneB. — 2-¢ u3fl.,
ucnp. u gor. — Mocksa : U3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccuonanbsuoe oopa-
3oBanue). Pexxum pocryma: http://www.biblio-online.ru/bcode/455778

Wurepuer-pecypc  http://www.mathematica.ru

Tema 2.4.BeJJM4MHBI M UX H3MEpPeHHE
IIpakTuyeckoe 3ausaTue Ne 6 (4uac)

Penrenue 3a1a4 Ha BETMYMHBI U KX H3MEPEHHE.
[{enns paboThI:

o O606H_II/ITB U CUCTCMATU3HUPOBATH 3HAHUA O BEJIMYHMHAX U UX U3MCPCHUMH.
® J1aTb IIOHATHUC BCIIMYUHBI, €€ U3MCPCHUA.
® JIO3HAKOMMTH C HCTOpHCﬁ Pa3BUTHUA CUCTEMbI CAWMHUI] BCJIIMYUH.

CTyneHT 10KeH:

3HAmMm»v.
® JIOHSATHUC BCIMYUHDBI, CBOﬁCTBa BECJINYHNH, UX I/I3M€p€HI/IC, )leﬁCTBHﬂ HaJ BCJIMUYUMHAMMU,
L] I/ICTOpI/IIO paSBI/ITI/Iﬂ CUCTEMBI €AUHUIL BEJINYUH. MG)KZIYHapO)IHYIO CI/ICTeMy CANHUII.

CpencrBa 0Oy4YeHUS:
- MaTepUabl TCOPETUUECKUX 3aHATUH.

3. Xapakrep paboThL: YaCTUYHO-IIOUCKOBBIIA.
4. OCHOBHBIE TEOPETHUECKIE TTOJIOKEHUS

ITonsaTHE BeJIMYMHDBI, HX CBOMCTBA

BennunHa — 0J1HO U3 OCHOBHBIX MAaT€MaTUYECKHUX MOHATUN, BOBHUKIIIEE B IPEBHOCTU U MOJ-
BEprieecs B MPOIEcce JITUTEIBHOTO Pa3BUTHS PsiTy 0000IICHMIA.

[TepBoHavanbHOE NMPEACTABIEHUE O BEIMUMHE CBA3aHO C CO3JJaHUEM YyBCTBEHHOW OCHOBBI,
dbopMUpOBaHHEM TIPEJICTABICHUI O pa3Mepax MPeIMETOB: MMOKa3aTh U HA3BaTh UIMHY, ITUPUHY,
BBICOTY.

ITox BeTuUMHOM TOHUMAIOTCS 0coObIe CBOMCTBA PCAJIbHBIX 00BEKTOB WIIH SIBJICHHUH OKpYyKaro-
mero Mupa. Benmunna IpeaMETa — 3TO €0 OTHOCUTCIIbHAA XapaKTECPHUCTHUKA, MOAUYCPKHUBArOIIas
MMPOTAKCHHOCTb OTACJIIbHBIX yacTe u omnpeaciraromas €ro MeCTo Cpeanu OJHOPOAHBIX.

BGJII/I‘-II/IHBI, XapaKTCPU3yronuecs TOJIbKO YMCIIOBBIM 3HAYCHUEM, HA3BIBAIOT CKAJAPHBIMUA
(nmuHa, Macca, Bpemsi, 00beM, TUTomaas u ap.). KpoMe ckalisipHbIX BEJIMUMH B MAaTEMAaTHKE pac-
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CMaTpHUBAIOT €1ll¢ BEKTOPHbIE BEJIUYUHbI, KOTOPBHIE XapaKTEPU3YIOTCS HE TOJIBKO YHCIIOM, HO U
HaIpaBlieHUEM (Cujla, YCKOpEHUeE, HAPSKEHHOCTh SJIEKTPUYECKOro OIS U JIp. ).

CkanspHble BETMYUHBI MOT'YT ObITh OAHOPOJAHBIMYU WIH Pa3HOPOAHBIMH. OTHOPOJHbIE BEJIU-
YHHBI BRIPAKAIOT OJHO U TO K€ CBOMCTBO 00BEKTOB HEKOTOPOI'0 MHOKECTBA. Pa3HOpOIHEIE Be-
JIMYUHBI BBIPAXKAIOT Pa3IMyHbIe CBOMCTBA OOBEKTOB (AJIMHA U IIOIIAb)

CBolicTBA CKAJSAPHBIX BEJIMYMH:

1 . mo0bie qBE BEIMYUHBI OJTHOTO POJa CPABHUMBI JTHOO OHU PAaBHBI, TUOO OJTHA U3 HUX MEHBIIIE

(6onpire) apyroi

2. BEJMYUHBI OJTHOTO POJIa MOKHO CKJIAJIbIBATh, B PE3YJIbTATE MOTYIUTCS BEITUYHHA TOTO K€ PO-
na

3. BeNMUMHY MOKHO YMHOXATh Ha JCHCTBUTEIHHOE YHCIIO, B PE3YIbTATE IMOTYIUTCS BEJTMYUHA

TOTO e poja

4. BeNWYWHBI OJHOTO PO MOKHO BBIUUTATh, B PE3YJIbTATE TOTYIUTCS BEJIMYMHA TOTO K€ Pojia

5. BEIMYMHBI OJTHOTO POJA MOYKHO JCIHUTh, B PE3yJIbTaTe MOIYyYUTCS ACHCTBUTEILHOE YHUCIIO

BenuuuHa sBisieTCs CBOMCTBOM npeamMeTa, BOCIIPUHUMACMbIM Pa3HbIMHU aHAJIM3aTOPaAMU: 3pH-
TCIBbHBIM, TAKTUJIbHBIM U JIBUT'aTCIIbHBIM. HpI/I 9TOM 4HallC BCCro BCIMYMNHA BOCIIPUHHUMACTCA
OJHOBPCMCHHO HCCKOJIbKUMHU aHAJIN3aTOpaMH: 3pUTCIIbHO-ABHUIaTCIIbHBIM, TAKTHJIbHO-
JABUTATCIBbHBIM U T. A.

OcHOBHbIE CBOIICTBA BEeJIMUMHDI:

CpasHumocmsb — oripe/ieNieHUue BETMYMHBI BO3MOKHO TOJIBKO Ha OCHOBE CpaBHEHHUs (HEmocpe-
CTBEHHO WJIM COTIOCTABJIsIsI C HEKUM 00pa3om).

OmHocumenbHOCMb — XapaKTEPUCTHKA BETMYNHBI OTHOCUTEJIbHA U 3aBUCUT OT BBIOPAHHBIX JJIS
CpaBHEHHs 0OBEKTOB OJIMH U TOT K€ MPEIMET MOXKET ObITh ONpeeIeH HaMH KaK OOJbIINI HITH
MEHBIIINH B 3aBUCHUMOCTH OT TOT'0, C KAKUM 110 pa3MepaM MpeIMeTOM OH cpaBHMBaeTcs. Hanpu-
Mep, 3ailuuK MEHbIIE Me/BE/Is, HO OOJIbIIE MBIIIKH.

H3menuusocms — N3MEHUMBOCTD BEJIMUMH XapaKTCPUIYCTCA TCM, YTO UX MOKHO CKJIAJAbIBATh,
BbIYUTATb, YMHOXXATb HA YUCJIO.

HSMep}leMOCmb — U3MCPCHUC JACT BO3MOKHOCTD XapaKTCPHU30BATh BEJINYHUHY K CPAaBHCHUTIO
YUCCII.

2. lousiTHe U3MepeHUs BeJTMINHBI

[ToTpebHOCTE B MI3MEPEHUU BCAKOTO POJIa BEJIMYMH, TAaK e KaK MOTPEOHOCTh B cUETe Mpeame-
TOB, BO3HMKJIA B IIPAKTUYECKOMN NEATEIBHOCTH YEJIOBEKA Ha 3ap€e YEJI0BEYECKON IUBUIIN3ALINH.
Taxk ke Kak I OnpeesIeHNs YACIEHHOCTH MHOXKECTB, JIFOU CPABHUBAJIN PA3JIMYHBIE MHOXeE-
CTBa, Pa3JIM4YHbIC OJHOPOIHBIC BEIUYMHBI, OIIPEIEIA IPEXKIE BCET0, KaKasi U3 CPaBHUBAEMBIX
BEJIMYMH 0O0JbIlIe, KaK MEHbIIE. DTH CpaBHEHUSI elle He ObLIIN U3MepeHusMu. B nanpHeliem
IpoLeaypa cpaBHEHHUS BEIMYUH ObUIa ycoBepiieHcTBoBaHa. O/1Ha Kakas-HUOY b BeJIMYrHA
IIPUHUMAJIACh 3a 3TAJIOH, a IPYr'He BEINYUHBI TOIO KE poJia CPAaBHUBAINCH C 3TagoHoM. Koraa
KE JIFOJM OBJIAJIENIM 3HAHUSAMHM O YHCJIaX U MX CBOMCTBAX, BETUYMHE — 3TAJIOHY IPUIUCHIBAIOCH
4quCcI0 1 ¥ 3TOT ATAJIOH CTal Ha3bIBaThCs eAMHUIeH n3Mepenus. Llens u3mepenus crana Gosee
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OHpCI[CJICHHOﬁ — OIICHHUTD. CKOJIBKO CAUHUI] COACPIKUTCA B HSMCPHCMOﬁ BCJIMYHHC. pC3YyJIbTAT
HN3MCPCHUA CTAJl BBIPAXKATHCA YUCIIOM.

CyIHOCTh U3MEPEHHS COCTOUT B KOJIMYECTBEHHOM JIPOOJICHUM U3MEPIEMBIX 0OBEKTOB U yCTa-
HOBJICHHH BEJIMYMHBI JAHHOTO 00BEKTa 110 OTHOLICHHUIO K puHsATON Mepe. [TocpencTBoMm omnepa-
LIUH1 U3MEPEHUs YCTAaHABIMBAETCS YHCIEHHOE OTHOLIEHHE 00BEKTa MEX Ty U3MEPSIeMOM BEIHYHU-
HOU ¥ 3apaHee BEIOPaHHOW €AMHUIICH U3MEPEHHUsI, MACIITA0OM KU 3TAJIOHOM.

MeKIYHAPOAHASL CHCTEMA eTMHHUIL

MeKIyYHAPOAHASI CHCTEMA eIMHMIL (Cl/l) — OTO €AMHasa YHUBCPCAJIbHAA MPAKTHYCCKAasA CUCTC-
Ma CAMHUIL JJIA BCEX OTDaCHef/'I HayKu, TCXHHUKHW, HAPOJHOI'O XO3siCTBA U OpernogaBaHus. Tak
KakK HOTDC6HOCTB B TAKOW CHUCTEME CAMHUIIL, }IBJIFIIOIHGI;lICSI SJIMHON JJIA BCETO MHUpPAa, ObLjIa BEJIU-
Ka, TO 3a KOPOTKOEC BpEMA OHA I10JIYy4YHJIia HIMPOKOC MEKIAYHAPOJHOC MPU3HAHUE U PACIIPpOCTpa-
HCHHC BO BCCM MHUPC.

B 510l cucreMe ceMb OCHOBHBIX €AMHHUILL (METP, KWJIOIDAMM, CEKVH/IA, aMIIeD, KeJIbBUH, MOJb U
KaH/ela) U JIBE JOIOJHUTEILHBIE €AUMHUIIEI (paluaH U CTEpaIraH).

Kak HU3BCCTHO, CAMHUIIA JJIUHBI METP M CAMHHIIA MAaCChl KMJIOI'paMM BXOJAMJIN U B METPHUYCCKYIO
CHUCTCMY MCD. Kakne n3mMeHeHus NpeTepruesiv OHU, BOWIS B HOBYIO CI/ICTeMV? BaeneHo HOBOE
onpeacJICHUC METPpA — OH paCcCMAaTpPUBACTCA KaK paCCTOAHUE, KOTOPOC MPOXOJAUT B BAKYYMEC

IJIOCKas 3JICKTPOMAarouTHas BOJIHA 3a JoJieit cekyHapl Ilepexoa Ha 3TO OIpeacIeHUE
METpa BbI3BAH POCTOM T‘DC6OB3HHI>1 K TOYHOCTH M3MEPEHHH, a TAKXKE CTPEMJICHHUEM UMETh TaKYIO
€IMHUIY BEJIMYMHBI, KOTOPAs CYIIECTBYET B MPUPOALC M OCTACTCS HEU3MEHHOU ITPU JIFOOBIX yC-
JIOBUSX.

OHD@I[CHCHI/IC CAMHUIIBI MACChI KMJIOrpaMMa HEC M3MCHUJIOCH, ITO-IIPES)KHEMY KHJIOTPAMM — 3TO
Macca IIMHAPA U3 IUIATHHOUPUAKMEBOTO CILJIaBa, U3roToBieHHOro B 1889 roay. XpaHurcs 3ToT
STaIoH B MexIyHapoaaoM 0ropo Mep 1 BecoB B I. Cespe (Ppaumms).

Tpernell OCHOBHOM equHuIied MeX1yHaApOAHOU CUCTEMBI SIBJISETCS €IMHUIIA BPEMEHN CEKVHIA.
OHa HAMHOTO CcTaplie MeTpa.

Jo 1960 roma ceKyHay OnpeaeIsiii Kak YacTh COJHEYHBIX CYTOK, T. €. CEKYHJA OIPEICIIs-
JIaCh 110 BPAIEHHUIO 3eMIIHM BOKPYT CBOEH OCH. DTO OBUIO CAEIAHO C TAKMM PACcUuE€TOM, YTOOLI CO-
XPAHUTL IPUBLIYHBIE OTHONIEHHST MEK/TY PA3JIMYHBIMU €IMHUIIAMHU BpeMeHu. [Ipu TakoM omnpe-
JIEJICHUHU B CYTKaX COAEPIKUTCS, 4TO cocTanisgeT 1440 muH, nim 24 4.

B 1960 roay I'enepanbHast KoHbEpEHIMS MEP U BECOB IIPHUHsIA PEIIEHHUE O MIEPEXOJIE K €INHULE
BpPEMEHH, OCHOBAHHOM Ha ABM)KEHHH 3eMutd 110 opoure BoKpyr Connna. CeKyHAY onpeaeanIn
Kak 4yacTb rojia. HoBoe onpejienenne yYuThLIBAIO HENOCTOSIHCTBO CPEIHUX COJIHEUHBIX CYTOK U
3HAYMTEIBHO ITOBLICHJIO TOYHOCTE €€ BOCIIpon3BeicHHsI. OTHAKO M 9TO ONpeJIelIEHHE HE VIOB-
JIeTBOPWJIO YUeHBIX. B 1967 roay cekKyHAY ONpeASInIN CIEAYIOIHUM o0pa3oM: «CeKyHaa paBHa
IIEPUOJIaM M3JIYUYEHHSI, COOTBETCTBYIOIIETO IIEPEXOAY MEKY JIBYMSI CBEPXTOHKHMHU YPOBHSIMHU
OCHOBHOI'O COCTOSHUS aToma Iie3usi- 133». B HacTosiee BpeMs nMeeTcst 00aee TOYHOE Onpeae-
JICHUE CEKYHJIbI.

I/ISMCDHTB Ha IMMPAaKTHUKC BCC AJIMHBI B MCTPax, MacChl B KMJIOIpaMMax., BPpEMA B CCKYHIaX HC-
VJIO6HO. HO3TOMV U3 OCHOBHBIX CAWHUIL 06D213VI-OT APYIruc€ CAMHUIIbI — KPATHBIC U JOJIBHBIC.
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Kpartusie equauns B 10, 102, 103, 106, 109, 1012, 1015, 1018 pa3 00abllle OCHOBHOM, a JIOJb-
uele cocrasistror 10 -1, 10-2, 10 -3, 10-6, 10-9, 10-12, 10-15, 10-15 ocHoBHOM eannunbl. Ha-
3BaHMs HOBBIX (KPaTHBIX M JIOJLHBIX ) €AMHHUIL 00pa3yIOTCs U3 Ha3BaHUU «METP», «KIPAMM», «Ce-
KYHIa» U APYIUX C HOMOIIBIO IPUCTABOK, VKa3aHHBIX B Ta0IHUIIE:

Haumenosna- O0o3Haye- Haumenosna- Oo0o3Haue-
Muo:xu- Mpuo:xu-
HHS MPUCTAB- | HHE MpH- HHS MPUCTAB- | HUE MpH-
TeJb TeJb
KH CTAaBKH KH CTAaBKHU
Mera M 10° CaHTHU C 10
3 3
KHUJIO K 10 MUJIIA M 10
2 6
TEKTO r 10 MHUKpPO MK 10
JeKaophb na 10 HaHO H 10°°
el II 10-1

Hanpumep, KWJIOMETP — 3TO KpaTHasl €AUHUNA, | KM = 10°x1 M = 1000 M;

MWJUIUMETDP — 3TO AOJIbHASI €ANMHUIA, | mM=10"2 x1m = 0,001 m.

Boo0iiie, JUrst JUIMHEL KDATHON €IUHUIIEN SABISIIOTCS KUIOMETD (KM), 8 JOIBHBEIMU — CAHTUMETD
(cm), MuwutumeTp (MM), MEKpoMeTp (MKM), HanomeTp (HM). JIasg Macchl KpaTHON €IUHUIIEH SIB-
jsieTcst MerarpaMM (Mr), a JTOIBHBIMHA — IpaMM (T), MEJUTATPaAMM (MT), MUKporpaMm (MKr). JIJis
BpPEMEHH KPAaTHOHN €IMHMIIEN ABJIsIeTCs KMJIOCEKYHIA (KC), a JOIbHBIMH — MUJUIMCEKYH A (MC),
MHKpoceKkvyHaa (MKC), HaHOCeKYHAa (He).

PaccmotpuM onpenienieHrss HEKOTOPBIX BETUYHH U UX U3MEPEHUM.
/lnuna ompe3sxka u eé usmepenue.

JlnnHOM oTpe3Kka Ha3bIBAETCs MOJIOKUTEIbHAS BEIMUNHA, ONpeIeEHHAs I KaK0T0
OTpe3Ka TaK 4To:

1. PaBHBIE OTpE3KU UMEIOT pa3HbIe JIMHBI;

2. Eciii 0Tpe30K COCTOUT U3 KOHEYHOT'O YUCJIa OTPE3KOB, TO €ro JUINHA

paBHa CyMMe JUIMH 3THX OTPE3KOB.

Wrak, npu BeIOpaHHOW eAMHMUIIE, AJIMHA JIFOOOT0 OTpe3Ka BbIpaxkaeTcs NeHCTBUTEIBHBIM UHCIOM.
Bepno 1 oOpatHoe; eciu JaHO MOJIOKUTENBHOE AEWCTBUTENFHOE YHCIO N, N, 1, ... TO B35B €T0
NpUOIKEHNE C ONpeIeIEHHON TOYHOCTBIO U ITPOBES MOCTPOEHUS, OTPakEHHBIE B 3aIMCH ITO-
r'0 YKCIIa, TOJTYYUM OTPE30K, YUCICHHOE 3HaYeHUE JUTMHBI KOTOPOTo, €CTh Ipo0b: n ,n ,n ...

ITnowaow gpuzypet u eé usmepenue.

[TonsiTHe 0 TUIOMAU GUTYPHI UIMEET JTF000H YeTTOBEK: MBI TOBOPHM O TIOIIATN
KOMHATBHI, TUTOIIAIM 3€METBHOTO Y4acTKa, O TUIOMIAIN MIOBEPXHOCTH, KOTOPYIO HAJI0
MOKPAacuTh, U Tak gainee. [Ipu 3ToM Mbl TOHMMAEM, UTO €CIIM 3€MENIbHBIE YUaCTKU
OJIMHAKOBBI, TO TUTONIAN X PaBHBI; YTO y OOJIBIIETO YyYacTKa IJIOMAL OOJBIIE; YTO
MJIOIIA/b KBAPTUPHI CJIAraeTcs U3 IJIOIIA M KOMHAT U IJIOIIAIU APYTUX €€ MOMEIICHH.
DT0 00BIZICHHOE MPECTABICHUE O IUIONIAIA UCTIONB3YETCS TIPH €€ OpeICIICHUH
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B TCOMCTpPHUH, I'IC TOBOPAIT O IJIOIIAaAN (I)I/IprI:I.

Hampumep, paccMaTpuBaroT IJI0IAAH MHOTOYTOJIBHUKOB U APYTUX OFPAaHUYEHHBIX BBITYKIIBIX
buryp, wiu mIoIaab Kpyra, Wid Iionaib MOBEPXHOCTHU TeJl BpallleHUs U Tak Aanee. B Hauanb-
HOM KypCe MaTéMaTUKH PacCMaTPUBAIOTCS TOJIBKO IUIOIIAI MHOIOYTOJIBHUKOB U OTpaHUYEH-
HBIX BBITYKJIBIX TIOCKUX (puryp. Takast purypa Moxket ObITh COCTaBJICHA U3 IPYTHX.

Hanpuwmep, ¢urypa F, (puc.4), cocraBnena u3z ¢uryp F1, F2, F3. T'oBops, uro ¢urypa cocrase-
Ha (coctout) u3 ¢puryp F1, F2,...,Fn, UMEIOT B BU]ly, UTO OHA SBJIIETCS KX OOBbEIUHEHUEM H JTIO-
Oble 1Be NaHHBIC PUTYpPBI HE UMEIOT OOIUX BHYTPEHHUX TOYEK.

IInowaowio Gurypsl Ha3bIBACTCA HEOTPHUIIATENIbHAS BETMUNHA, OTIpeACIEHHAs IS KaKI0U du-
I'ypbl TakK, 4To:

1. PaBHbIe (hUTYpBI UMEIOT paBHBIC TUIOIIAIHN;

2. Ecnu durypa cocraBieHa U3 KOHEYHOT0 yucia Guryp, To e€ miomaib

paBHa CyMMe€ UX IUIOIIAICH.

Ecnu cpaBHUTH JaHHOE ONpe/ieIeHue ¢ ONpeIelIeHUeM JAJIMHbBI OTpe3Ka, TO YBUIUM, 4TO I1JI0-
I3 XapaKTEPHU3YETCS TEMH e CBOMCTBAMU, YTO U JUTMHA, HO 33/IaHBl OHU HA Pa3HBIX MHOXeE-
CTBaXx: JJIMHA - HA MHOXECTBE OTPE3KOB, a MJIOLIA/Ib - HA MHOXKECTBE IIJIOCKUX (HUryp.
[Tnomans durypsr F ycnosumest o6o3nauats S(F).

Yr1oObl H3MEPUTH IUIOWIA/b (PUTYPBI, HYKHO UMETh eIMHUIY Iutomaau. Kak npasuio, 3a equHU-
Iy TUTOINAAH TPUHUMAIOT IUIOMIAIh KBAIpaTa CO CTOPOHOM, PaBHOW €IMHUYHOMY OTPE3KY €, TO
€CTb OTPE3KY, BEBIOPAHHOMY B KauecTBe €MHHULBI JJIMHBIL. [omane KkBajgpaTa co CTOPOHOMH €
0603HadaIoT ¢ .

00vém u e2o uzmepenue.

[TonsiTue 06bEMa onpezensercs Tak ke, Kak NoHsATve miomanu. Ho mpu
paccMOTpeHHe MOHATHS TUIONIA (b, MBI pACCMaTPHUBAIN MHOTOYTOJIbHBIE (UTYPHI, a TpH
paccMOTpeHHUH MOHATHS 00BEM MBI OyJieM paccMaTpUBaTh MHOTOTpaHHble DUTYPBHI.

O06bEéMOM QUrypbl Ha3bIBa€TCA HEOTPULIATENIbHAS BEIMUNHA, ONpEAeNEHHas s
Kax 101 OUrypsl Tax, 4ro:

1/paBHbIe (PUTYypBI UMEIOT OJIUH U TOT K€ 00BEM;

2/ecnu (urypa coctaBieHa U3 KOHEYHOTO yucia Guryp, To e€ 00bEM paBeH
CyMMe€ UX 00bEMOB.

VYcnosumes 00béM durypst F o6o3nauats V(F).

Uto0b! U3MEpUTH 00beM (PUTYPBI, HY’)KHO UMETh eAMHUIY 00b€éMa. Kak mpasuio,
3a eAMHUIYYy 00bEMA NPUHUMAIOT 00BEM KyOa ¢ TpaHblo, PAaBHOM €AMHUYHOMY OTpE3KY
€, TO €CTb OTPE3KY, BRLIOPAaHHOMY B Kau€CTBE €AMHUIIbI IJTNHBI.

5. ITopsAJI0K BBIOJHEHHS PAOOTHI:

1. IToBTOPUTH COMEpIKaHNE TEOPETHUECKOTO MaTeprana KOHCIEKTa.

2. Pa3o6patp mpuMepsl pelieHus 3a1ad.

3. CaMOCTOATEIHHO PEIIUTh 3aJa4H.

4.0opMuTh perieHne 3aaad B TETPAIU ATl CAMOCTOSITENIbHBIX U MPAKTUYECKUX padoT.

6. 3aganus: Pemmre 3a1a91 HA BETUTYWHEI.

1. B kaure Enensr Monoxogerl «Ilogapok MOIOABIM X03siiiKaM» UMEETCs pellenT MUpora ¢ uep-
HocimBoM. Jlmsi mupora Ha 6 dYenoBek cienyer B3ATh 3/14 dynTa yepHociuBa. CKOIBKO
rpaMMOB YE€pPHOCTUBA CIEAYET B3SATh JJIS MHPOTa, paCCYMTAHHOTO Ha 7 uenoBek? CuuTaiire,
yto 1 pyHT paBen 0,4 kr.

OtseT: 100
Pemenue
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6 uenosek — 3/14 dyHTa;
7 4enoBeK - X PyHTOB.

6:7=3/14:x;
6-x =17 3/14;
X =7-3/14-6.

Kaxk BusiHO, 1p0o0Bb, cTOSIIAs B IPABOM YacTH cokpariaercs Ha 7 u Ha 3. Takum oOpa3om,
X =1/4=0,25.

CocTasisieM BTOPYIO ITPOIMOPLIHUIO:

0,25 dynra - y rpamm;

1 dynT - 400 rpamm.

0,25:1=y:400; y=0,25-400 = 100 rpamm.

2. Poct JIxxona 6 ¢yroB 1 mwoiim. Beipasure poct J[>koHa B canTmMeTpax, ecnu B 1 ¢dyre 12
JIOMMOB, a B 1 arolimMe 2,54 cMm. Pe3ynbTaT OKpyIJIMTE 0 LIEJIIOr0 YUCIIA CAHTUMETPOB.
Ortser: 185
Pemenne
Eciu B 1 dyre 12 mroiimMoB, TO B 6 pyTax, COOTBETCTBEHHO B 6 pa3 Oobie: 12x6 = 72 (moii-
MOB).
Poct JIxona 6 ¢yroB 1 aroiim = 72 + 1 = 73 nroiima.
CocTaBuM NpONOPIHIO AJIS IEPEeX0/ia K CAHTUMETPaM:
73 nromma - x cM;
1 mroiim - 2,54 cm.
73:1=x:254; x=2,54x73 =185,42 = 185 (cm).

3. BosbHOMY IPOIKCAHO JIEKAPCTBO, KOTOPOE HYKHO MUTh 1m0 0,5 T 3 pa3a B JieHb B TeueHue 21 JHsL.
B onnoit ymakoBke 10 tabnerox nekapctBa mo 0,5 r. Kakoro HamMeHbIIET0 KOJHMYECTBA YIAKOBOK
XBaTUT Ha BECh KypC JICUCHUS?

Otser: 7

Pemenue

OmnpenenyuM, CKOJIbKO BCETO IPaMMOB JIEKapCTBa JOHKEH BBIIUTH 00sibHOM: 0,5%3 = 1,5 1 3a
JeHb, u 1,5%21 = 31,5 r 3a kypc neuenus. B ognoit ynakoske 0,5%10 = 5 r nekapctBa. 3HauuT
Ha Kypc Hy»XHO 31,5 : 5 = 6,3 ymakoBKH. 6-TH yIIaKOBOK HE XBaTHUT, MPUJETCs B3ATh 7. Takum
00pa3oM, HauMEHBIIIee YUCIIO YIaKOBOK 7.

3ameuanue: 31ecb MOKHO ObLIO 3aMETUTh, YTO OJIHA TabJeTKa BecuT Kak pa3 0,5 r u pemarp
3a/1lady HE B TpaMMax Ha Kypc, a B Ta0JIeTkax Ha Kypc.

4. Jlerom kunorpamm kinyOHuku ctout 80 pyonei. Mama kynuna 1 kr 200 r k1yoHuKH. CKOMTb-
KO pyOuieit ciaun oHa oJpkHA monyduth ¢ 500 pyoueit?

Pemenue
[lena kyOHMKH JJaHA 332 KIJIOTPAaMM, MOATOMY BeC KYIJIEHHON KITyOHUKH HY>KHO BBIPAa3UTh B
kunorpammax. B kuorpamme 1000 rpamm, 200 © cOCTaBIISIFOT IBECTH THICSYHBIX WM 2 JIECSTHIX
kunorpamma: 200/1000 = 2/10 = 0,2. CnegoarenbHo Mama kynwia 1,2 Kr KIIyOHUKH U TOJDKHA
3amatuTh Ha He€ 80% 1,2 = 96 pybneil. Ona nomkHa noxyduts 500 — 96 = 404 py6ns crauu.
Otger: 404

5. Tloe3n HoBocubupck-KpacHosipck ornpainsercs B 15:20, a mpubsiaet B 4:20 Ha cienyro-
U IeHb (BpeMsi MOCKOBCKOE). CKOJIBKO YacoB MOE3]] HaXOAUTCS B yTU?

Pemenue
OOpatuM BHUMaHHUE HA COBMA/ICHUE MUHYT BPEMEHH OTIPABICHUS U BPEMEHHU PUOBITHS TTOE3-
Ja. TO O3HAYAET, YTO MOE3]T HAXOJAUTCS B IMMYTH I€JI0€ YUCIIO YacoB. TOYHO TaKoe K€ YHUCIIO, KaK
ecyu OBl OH OTHPABIISIICSI POBHO B 15 wacoB u mpuObIBan poBHO B 4. Takum 00pa3om, B MEPBHIii
JICHb MI0€3]1 HaXOAUTCA B myTH 24 - 15 = 9 yacos, a Bo BTopo# 4 yaca. Bcero 9 +4 = 13 yvacos.
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Ortser: 13
3ameuanue: 3anava Obuta ObI CIIOKHEE, €CITM ObI MUHYTHI HE coBIaianu. HyxHO ObLI0 OBl
BCIIOMHHTb, YTO 4ac cocrapisieT 60 muH, a 20 MUHYT - OHY TpeTh vaca: 20/60 = 2/6 = 1/3.

6. IMaBen MBaHOBWY KyNHJT aMEPUKAHCKHI aBTOMOOMIIb, CITUOMETP KOTOPOTO TTOKA3bIBAET CKO-
pPOCTh B MUJISIX B 4ac. AMepukaHckas Muiist paBHa 1609 M. KakoBa ckopocTh aBTOMOOMIISI B KU~
JIOMETpax B 4ac, €CJIM CIUAOMETp MoKa3biBaeT 65 Muiib B yac? OTBET OKPYIJIUTE J10 LIEJI0T0
YHCla.

Pemenue
JaHa cBsi3bp MeXy MUJISAIMU U MeTpamu: 1 muiist paBHa 1609 M. 3HaeM, Kak CBSI3aH KUJIOMETP C
Metrpamu: 1 kunomerp paseH 1000 m. CiieroBaTenbHO, MOXKEM MEPEHUTH OT MUJIb B Yac K METpam
B 4ac, a 3aTeM K KWJIoMeTpaM B 4ac. 65 Muiib B yac cocranisier 651609 = 104 585 M B yac, uto
B cBOO ouepep cocraiseT 104 585 : 1000 = 104,585 km B yac. OkpyrisieM OTBET J0 LEN0r0o
104,585 = 105 xm B yac.
Ortger: 105
3ameuanue: OOpatute BHUMaHUE, pEIICHUE 33]a41 MTPOIopLKel BUaa "MUIsl OTHOCUTCS K KH-
JIOMETPY, KaK CKOPOCTh B MUJISIX K CKOpocTH B Kujomerpax" (1609 : 1000 = 65 : X, rae x - ucko-
Masl BeJIMYrHa) ObLI0 ObI OITMOKOK. 3/1eCh 00paTHO MPOITOPIIMOHAIbHAS 3aBUCUMOCTbD - YeM
OOJIBIIIE YYACTOK MTyTH, KOTOPBINA MPUHSAT 32 €IUHUIY U3MEPEHHUS, TEM MEHBIIIE TAKMX YIaCTKOB
MOYKHO ITPOMTH 3a eNMHUIlY BpeMeHHu. T.e., eciu pemarts npornopuyeit, To suaa 1609 : 1000 =X :
65. He 3a0sbiBaiiTe, 4TO 371€Ch IPOBEPSETCS HE TOJIBKO MaTEMaTUKA, HO U YMEHHUE IPUMEHSTD €€
JUTSL pelieHus ""3aa4y U3 pa3IMyHbIX 00IacTell HayKu U MPAKTHKH."

CaMocTosAITeIbHO pelmTe 3aa4M:

1. Cucrema HaBUTallMHU, BCTPOSHHAS B CIIMHKY CAMOJIETHOTO Kpecia, HHPOPMUPYET Maccakupa
0 TOM, YTO I0JIeT MpoxoAuT Ha BbicoTe 37000 (yToB. Bripazute BbICOTY MOJ€Ta B METPAX.
Cuuraiirte, yto 1 ¢yt paBen 30,5 cm.

OtseT: 11285
Pemenue
Boipasum 1 ¢yt B MeTpax, yuntsiBas, uro 1 metp = 100 cm:
1 dyT =30,5(cm)/100 = 0,305 metpa.
CocTtaBUM MPOMOPIHIO:
X MmeTpoB - 37000 ¢yToB;
0,305 metpoB - 1 dyT.
X :0,305=37000: 1; x=37000-0,305 = 11285 meTpoB.

2. B xuaure Enenst Monoxogery «Ilogapok MOJI0IpIM X035iHiKaM» UMEETCs PELeTT TUpora ¢ uep-
HocymBoM. [[st mupora Ha 10 genoBek cnemyet B3aTh 1/10 pynTa yeprocnuBa. CKOJIBKO
rPaMMOB YE€pPHOCIIMBA CIIEIYET B3STh JJIs IUPOTa, PACCUMTAHHOIO Ha 3 yenoBek? Cuuraiire,
yto 1 ¢yHT pasen 0,4 kr.

Otset: 12
Pemenue
CHauvana ornpeaeinnM, CKOJIbKO (PyHTOB YEPHOCIMBA CIIETyeT B3ATh JUIsl TMpora Ha 3 4enoBek?
CocTaBUM MPOTIOPITUIO:
10 gesnoBek - 1/10 = 0,1 dynTa;
3 genoBeka - X (yHTOB.
10:3=0,1:x; 10-x=3-0,1; x=0,3/10= 0,03 (pyHnTa).
Bripasum 1 ¢pyHT B rpammax, yuntsiasi, 9to 1 kr coctaBiger 1000 rpamm: 1 gpynuT = 0,4(xr)- 1000 =
400 rpamm.
A 3aTeM COCTaBUM MPOIOPLHIO VIS Iepexoia OT PYHTOB K TpaMMaM.
0,03 dynTa - y rpamm;
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1 dynT - 400 rpaMm.
0,03:1=y:400; y=0,03-400 = 12 rpamm

3. B oobmenHoMm myHKkTe 1 rpuBHa cTouT 3 pybms 70 koneek. OTapIxaroniue 0OMeHsUIH pyon Ha
TPUBHBI M KYITHJINA 3 KT IOMHJIOPOB T10 I1eHe 4 rpuBHEI 3a 1 Kr. Bo ckonbko py0iieit odormuiack
UM 3Ta nokynka? OTBET OKPYTIUTE 0 LEJ0r0 YHUCa.

Ortger: 44

Pemenue
Ha mokynky 3 Kr moMu10poB ObLI0 TOTpadeHo 3%4 = 12 rpuBeH, 4To cocTaBisieT 12x3,70 =
44,40 pyouei. (3aech Mepenniu K AeCATUIHOMY MPEACTABICHUIO CTOUMOCTH TPUBHBI 3 pyOIIs
70 xomeek = 3,70 py0., UCXO/I U3 TOTO, YTO KOIEHUKA - 3TO COTasi 4acTh pyOss. Bps im Haii-
JIETCS1 KTO-TO, KTO B OJJMHA/IIATOM KJIaCCE 3TOTO He 3HaeT.) OKpyrisieM OTBET J0 LEeJIOT0
44,40 = 44 pyOus.

8. Popma oTdyeTa: MUCHMEHHAS pa60Ta.

CnucoK peKoMeH1yeMOi JIUTepaTypbl
1.JIuneiinas anre6pa U aHATUTUYECKAsk TEOMETPHUS : YIE€OHUK U MPAKTUKYM JJISl CPETHETO

npodeccuonaibHoro  obpaszoBanusi /  E. I'. ITnotHukoBa, A.Il. BanoB, B. B. JloruHosa,
A. B. MopozoBa ; non penakuueit E. I'. [InoraukoBoit. — Mocksa : M3gatensctBo FOpaiiT,
2020. — 340 c.— (IIpodeccuonanpHoe obOpazoBanue). Peskum mocryma: http://www.biblio-
online.ru/bcode/456672

2.YeOwmmén, I1. JI. Marematudeckuii ananus / I1. JI. YeObImEB ; OTBETCTBCHHBIN pellak-

Top W. M. Bunorpanos; cocraBurens A. O.l'enbdona. — Mocksa : MzgarensctBo FOpaiit,
2020. — 393 ¢c. — (AHTOIOTHS MBICIH). Pesxum nocryma: http://www.biblio-
online.ru/bcode/454547

3.Caburos, U. X. JluneiiHas anreOpa W aHATUTHUYECKAss TEOMETpHS : ydeOHOe mocodue
Ut cpenHero npodeccuonanbHoro obpazosanus / M. X. Caburos, A. A. Muxanes. — 2-¢ u3.,
ucnp. u jgor. — Mocksa : M3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccronanbproe oOpa-
3oBanue). Pexxum gocryma: http://www.biblio-online.ru/bcode/455778

Pa3nen 3.I'eomerpuyeckue Gpurypsl
Tema 3.2. 'eomeTrpuueckue GuUrypbl Ha JIOCKOCTH

IpakTuyeckoe 3anaTue Ne7(24yac)
[TocTpoeHue reoMeTpuIecKux QUryp.
[IpeobpazoBanue reoMeTpUIecKux QUryp.

[{enb paboTHI:

- CHCTeMAaTU3MPOBAThH 3HAHMS O TEOMETPUUECKUX (PUTypax Ha MIOCKOCTH;
- 3aKpenuTh TEOPETUUYECKUIN MaTepual Mo TEME;
- YMETb CTPOUTH (PUTYPHI HA TNIOCKOCTH IO 33aJaHHBIM IapaMeTpam.

CTyneHT JOMKeH:
3Hamb. OCHOBHBIE T€OMETpHUYECKUE (PUTYPBI HA MIJIOCKOCTH, UX CBOMCTBA

ymems. IPUMCHATD CBOMCTBaA (I)I/Il“yp IpUu UX NOCTPOCHHUHU HA IINIOCKOCTHU

CpencrBa 00y4YeHUS:
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Hanasa A.A. MaremaTtuka: YueOHuk. — 2-¢ uznanue. — M.: ®DOPYM: UHOPA-M 2019 — 552 c.
— (Cepus «IIpodheccrnonanpHoe oOpa3oBaHUE).
- MaTepHaIIbl TCOPETUICCKHUX 3aHATHH.

3. Xapakrep pabOThL: YaCTUYHO-IIOUCKOBBIIL.

4. OCHOBHEBIE TEOPETUUECKHUE MTOJIOKEHUS .

K 0cHOBHBIM reoMeTpuyecKuM (PUIypaM Ha IUIOCKOCTH OTHOCSTCS TOUYKA UIPSAMAs JIM-

HusA. OTpe3oK, JIy, JIOMaHasl JIMHUSI — MPOCTEHIINE reoMeTpuiecKkre GUTrypsl Ha MIIOCKOCTH.
Touka — 310 camasi Majas ceomempuieckas puzypa, KOTopast ABIsIETCsI OCHOBOM BCEX MPOUUX
noctpoeHuii (Gpuryp) B 1000M N300paKEHUH UITH YEPTEKE.

Bcsikas Gonee croxHast reoMeTpuueckas (uUrypa — 3T0 MHOXKECTBO m0YeK, KOTOpble 00/1a1al0T
OTIpeIeIIEHHBIM CBOWCTBOM, XapaKTEPHBIM TOJIBKO JUIS STON (PHUTYPHI.

IIpamyro aunuto, Vv NpSIMyI0, MOXKHO MIPEACTaBUTh ce0e Kak OECUNCIIEHHOE MHOXKECTBOMOUEK,
KOTOPBIE PACIIOJIOKEHBI Ha OJHOM JIMHUY, HE NMEIOIIeH HU Havyalla, HU KoHua. Ha nucte Gymaru

MBI BHJIUM TOJIBKO YaCTh MPSIMOU JIMHUH, TaK KaKk oHa OeckoHeuHa. [IpsiMast u3oOpaxaercs Tak:

Yactb npﬂMOIZ JUHUU, OTPaHUYCHHAs C ABYX CTOPOH moYKamu, Ha3bIBACTCA OTPC3KOM HpHMOﬁ,

HIIN OMpPEe3KoMm. OTPGSOK I/1306pa)KaeTC$I TakK:

e —————y >

]

.]Iyll — OTO HallpaBJICHHAs MMOJylpsAMas, KOToOpas UMECT mouKy Havdalla U HC UMCCT KOHIIA. .Hy‘l

n300paxaercs Tak:

Ecnu Ha npsimoti BB TOCTaBUIIU MOUYKY, TO 3TOW TOYKOU MpsiMasi pa3OUBaeTCs 1a JiBa J1yya, mpo-

THUBOIIOJIOKHO HAITPaBJICHHBIX. Takwne Jlydu Ha3bIBAOTCA JOITOJIHUTCIbHBIMU.

Jlomanas nuHuA — 3TO HECKOIBKO 0Mpe3K08, COSAMHEHHBIX MEXTy OO0 TaK, 4TO KOHEIl
MEPBOTO OTpe3Ka SBISETCS HA4YaJIOM BTOPOTO OTPE3Ka, a KOHEI[ BTOPOTO OTPE3Ka — HAYaJIOM
TPETHEr0 OTPE3KA U T. J., TPH ITOM COCETHHE (MMEIOIINE OJTHY OOIIYIO MOYKY) OTPE3KU Pacio-
JIOKECHBI HE Ha OJTHOM MpsMOiA. ECTTi KOHEIT IOCIIeTHEro OTpe3Ka He COBIAIaeT ¢ HAdyaloM Iep-

BOI'0, TO TaKas JioMaHas JIMHUS Ha3bIBACTCA HeSaMKHYTOﬁ.

Beiie nuzo6paxena Tpex3BeHHas! IOMAHASA TUHUA.
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Eciu KOHCII MOCJIICAHCTO OTPEC3Ka JIOMaHOM COBIIAAACT C HAYAJIIOM IICPBOr'0 OTPC3KaA, TO TaKas

JIOMaHast IMHUS Ha3bIBAETCs 3aMKHYTOU. [IpuMepoM 3aMKHYTO# TIOMaHOU CITY>KUT JIF000H MHO-

TOYTOJIbHUK:
Yerpipex3BeHHAs 3AMKHYTas JIOMaHasi IMHUSL — YeThbIPeXyroJbHUK

TpeX3BeHHaﬂ 3aMKHYTad JIoMaHasl IUHUA — TPEYIroJbHUK

HJZOC‘KOC”’H), KakK U 1npsimMas, — 9TO IHCPBUYIHOC IMOHATHEC, HC UMCIOLICC OIPCIACIICHUA. V mmocko-

CTU, KaAK U1 Y HpﬂMOﬁ, HEJIb3s BUACTh HU Hadajla, HU KOHIIA. Mmu1 paccMaTpruBaACM TOJIBKO YaCThb

IJIOCKOCTH, KOTOpPAasi OTpaHWYEHA 3aMKHYTOM JIOMAHOM JIMHUEH.

) O

HpI/IMepOM niockocmu ABJISICTCA ITOBEPXHOCTH BAIICTO pa60qer0 CToJIa, TeTpa,[[HI)Iﬁ JIMCT, JI¥O-

Oast rnazikasi MoBEpXHOCTh. [110CKOCTh MOYKHO M300pa3UTh KaK 3alITPUXOBAHHYIO

TEOMETPUUECKYIO PUTYPY:

®urypa, KoTopast UMEeT JBa Jlyuya ¥ BEPIINHY, HAa3bIBAETCs YIIIOM. MecTO COeIMHEHNUs Ty4eH,
SBJISIETCS] BEPLIMHOM 3TOT0 yriia, a €ro CTOPOHAMHU CUUTAIOTCS JIy4H, KOTOPBIE 3TOT yroy odpa-

3YIOT.

44



Bua yrna Pasmep B rpaaycax MpumMep

Mpamoin PageH 90°

OcTpblit MeHblwe 90°

Tynou Bonbwe 90° e

PasBepHyTbIN PageH 180°

3

3ananmne:
1. Kak B Tekcte 0003Ha4aroT yromu?
2. Kakumu eMHUIIaMU MOYKHO U3MEPUTH yroi?

3. Kakue ObiBatoT yrisi?
llapannenoepamm

[Tapamienorpamm - 3TO 4ETBIPEXYTOJIbHUK, IPOTUBOJIEKAILINE CTOPOHBI KOTOPOI'O MOMAPHO Ia-
paJIJIeNIbHBI.

[TpstMOyToONbHUK, KBAAPaT U poMO SIBIISIOTCSA YaCTHBIMH CIy4asiMu HapajuieorpaMma.
[Tapamienorpamm, UMErOLMI pAMbIE YIibl paBHble 90 rpagycaM, sBISIETCS NPAMOYTOJIbHUKOM.
KBazpar — 3T0 TOT e mapaijenorpaMm, y HEro 1 yIiibl U CTOPOHBI PaBHBI.

Yro o onpenenenus pomOa, To 3TO Takasi reoMeTpudeckas (Gurypa, Bce CTOpOHbl KOTOPOTro
PaBHBL.

Kpowme Toro, cienyer 3HaTh, YTO JIF0O0M KBaapaT SABISETCS pOMOOM, HO HE KaXK/Iblil poMO MOKeT
OBITH KBa/IPaTOM.

Tpaneyus

[Tpu paccMOTpeHUH Takoil reoMeTprudecKoil pUrypsl, Kak Tpamnenus, MOXXHO cKa3aTb, 4TO B Ya-
CTHOCTH OHA, KaK U YEThIPEXYroJbHUK UMEET OJJHY Napy NapauiedbHbIX MPOTUBOJIEKAIINX CTO-
POH U SIBJISICTCS KPUBOIMHEMHOM.

OxpysrcHocmo u Kpye

OKpyXHOCTb — I'€OMETPUUYECKOE MECTO TOUEK MIIOCKOCTH, PAaBHOYIAJEHHBIX OT 3aJJaHHOM TOY-
KM, Ha3bIBA€MOM LIEHTPOM, Ha 33JJaHHOE HEHYJIEBOE PACCTOSHUE, Ha3bIBaeMOe €€ paJyCOM.
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K

Tpeyzonvrux

Takxe K IpOCTbIM T€OMETPUUECKUM (PUTYpaM IIPUHAJIEKUT U YKE U3ydaeMblii BAMU TPEYTOJlb-

HHK. ITO OAVH M3 BUAOB MHOI'OYI'OJIbHUKOB, Y KOTOPOI'O 4aCThb IIJIOCKOCTU OIrpaHU4YCHA TPEMs
TOYKaMH U TPEMA OTPE3KaMH, KOTOPBIC COCAUHAIOT 9TU TOYKU IIOIIAPHO. Jro6oii TPCYTOJIbHUK

MMEET TPU BEPIINHBI U TPU CTOPOHBI.

Bup
TpeyroJibHuKa

Yrnbl TpeyrosibHMKa

Mpumep

MpaMoyronbHbIi

OauH yron npsMoi, gBa
APYrux oCTpbIX.

[Ss

OCTpOYronkHbIi

Bce yrnel ocTtpble

TynoyroneHbli

OauH yron Tynoun, aea
APYrux - ocTpble

5. Ilopsinok BeIMOJIHEHUS PaOOTHL:

1. TloBTOpUTH COonEpkaHKE TEOPETHUECKOTO MaTepuaia

2. Pa3zo0path mpuMepsl penieHus 3aj1au.
3. CaMOCTOSATeIHHO PEIINTh 3aJaYH.

4. Odopmuts pelieHue 3ajayd B TETPAAH ISl CAMOCTOSITENIBHBIX U MPAKTUYECKUX padoT.

6.3aganus

PaCCMOTpI/ITe PEIICHUE I'PYIII 3a/1a4 C UCITOJIB30BAHUEM BCIIOMOT'aTCIIBHOI'O TPEYTOJIbHUKA.

CYTL criocoba — MOCTPOCHUC BCIIOMOT'aTCIIbHBIX TPCYTOJIbBHUKOB U UCITIOJIb30BAHUC UX CBOICTB B
BHOBbB ITOJIYUCHHBIX 3JICMCHTOB JJIA OKOHYATCJIbHOI'O pCIICHUS 3a1a4H.

AHanu3 NOCTPOEHUS! COCTOUT U3 CIAEAYIOIINX ITAIOB!
1. Vmm npu aHaam3e BCIIOMOTATENbHBINA TPEYTOJbHHUK.
2. Ecnu nmosBATCS HOBBIC DJIEMEHTHI, C TOMOIIBIO KOTOPBIX MOXKHO YK€ MIOCTPOUTH Tpe-

yroabHuK ABC, TO 11€1b JOCTUTHYTA.
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3. Ecnu 3T0OTO0 HE MPOU30UIET, TO, MOKET OBITH, MOXKHO MTOCTPOUTH €IIIe OJWH BCIIOMOTa-
TEJIbHBIN TPEYTOJbHUK, KOTOPBIM JACT HEIOCTAIOIIUE AIIEMEHTHI.

Pa3bepém cyTh MeTO/IAa HA IpUMEpaX.

3anaua 1. ITocrpouts paBHOGeApeHHbIH Tpeyroasauk ABC (b=C) o a, hy.

Pewenue:

Hiiem BcrioMmoraTenbHbIi TpeyroibHUK. O4eBUAHO, YTO TAKUM TPEYTOJIbHUKOM YAOOHO CUMTAThH
TpeyroiabHuk CDB.

Oto gact yroa C, cienoareinbHo, u yroi ABC. Utak, ects a, yron B, yron C, 3Ha4uT MOXHO
nocTpouth TpeyroibHuK ABC. CxeMaTtnyHo 3T0 OyZieM 3auchiBaTh TaK:

1. (a,hy) > ACDB — <C.

2. (a,<B,<C)— A ABC.

3aanus i1 CaMOCTOSITEIbHOTO PEIICHUS:

1. ctionn3yst paccyKAeHusl, aHaJIOTHYHbIE TPUBEACHHBIM, PEKOMEHIYeM MOCTPOUThH paBHOOE -
PEHHBIN TPEYTroJabHUK (b=C) 1O CIEAYIONINM JTaHHBIM:

a) <A, hy,;

6) <B, h;

B) b, hy;

F) <B, hy;

2. Tloctpouts pom6 ABCD no auaronamu BD u Beicore BM. (A BHD — < BDH — paBHoGen-
pennsblii A BDA — ABCD);
3. TlocTpoHTh Tpamemnuo Mo YeThpeM CTOPOHAM.

Pemenue rpymi 3aga4 ¢ onopoi Ha 0CHOBHYIO.

I.OcHoBHas 3amayva:
IHocTpouTh TPEYTrOJBLHUK M0 IBYM CTOPOHAM U YIJIY, 3aKJIKYEHHOMY MEXK1y HUMHU.
3amaun ISt CaMOCTOSTETLHOTO PEIICHHUS:
1. [MocTpouTth paBHOOEIPEHHBIN TPEYTOIHHUK IO OOKOBOW CTOPOHE U YIIy MPHU BEPILU-
HE.
2. TTocTpouTh MPSMOYTOIBHBIN TPEYTOIHHUK MO BYM KaTe€TaM.

Il. OcHoBHas 3a7a4a:
IMocTpouTH TPEYTroJIbHUK M0 CTOPOHE M JIBYM NPUJIEKAIIUM yIJIaM.
3ajauu JUisi CAMOCTOSITEIbHOTO PEILICHHUS:
1. TlocTpouTh paBHOOEIPEHHBIN TPEYTOJBHHUK IO OCHOBAHUIO M MPHUJISKAIIEMY yTIy.
2. TTocTpouTh poM0O 10 Yy U JUAroHald, MPOXOAsIIel Yepe3 BepIIUHY 3TOTO yIiia.
3. IlocTpouTh KBaApaT MO JAHHOW JUATOHAIIH.
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1. OcHoBHas 3agaua:
IHocTponTh NPSIMOYTO/IbHBIN TPEYTOJIBHUK N0 THIIOTEHY3€¢ H OCTPOMY YTIJIy.
3agauu 17151 CaMOCTOSTEIBHOTO PEIICHUS:
1. Tloctpouts paBHOOEIPEHHBIN TPEYTOJIBHUK 10 OOKOBOM CTOPOHE U yIIly IPH OCHOBAHUHU.
2. Tloctpouth paBHOOEIPEHHBIN TPEYTOIBHUK 110 OOKOBOM CTOPOHE U YTy P BEPIIKHE.

IV.  OcnoBHas 3aayva:
IocTpouTh TPEYrOJILHUK MO TPEM CTOPOHAM.
3ajauu JUisi CaMOCTOSITEILHOTO PEILICHHUS:
1. Toctpouth paBHOOEIPEHHBIN TPEYTOIBLHUK IO OCHOBAHUIO U OOKOBOM CTOPOHE.
2. TlocTpouTh poM0O MO CTOPOHE U JUATOHAIIH.

V.  OcHoBHas 3a/1a4a:
IHocTponTh NPSIMOYTO/IbHBIN TPEYTOJBHUK N0 KaTeTy U THIOTEHY3e.
3ana4u sl CAaMOCTOSATEIBbHOTO PEIICHHUS:
1. Tloctpouts paBHOOEIPEHHBIN TPEYTOJIBHUK IO BEICOTE U OOKOBOI CTOPOHE.
2. TloctpouTs mapamienorpaMm o OCHOBAHHIO, BEICOTE U JHATOHAIIH.
3. Toctpouth poM0 1O BBICOTE M JUATOHAIH.
4. TlocTpouTh paBHOOEIPEHHBIN TPEYTOJbHUK 110 OOKOBOM CTOPOHE U BBICOTE, OIYILIEHHOM
u3 Heé.

8. Popma oTUeTa: 3al[{Ta BHIIOJHEHHOM MMChbMEHHOM pa6OTbI.

CnucoK peKoMeH1yeMOi JIUTepaTypbl
1.JIuneiinas anre6pa U aHATUTUYECKAsk TEOMETPHUS : YI€OHUK U MPAKTUKYM JJISl CPETHETO

npodeccuonanibHoro  obpazoBanusi / E. T'. [InotnukoBa, A.Il. IBanoB, B. B. Jlorunosna,
A. B. MopozoBa ; nmon penakuueit E. I'. [InoraukoBoit. — MockBa : M3gatensctBo FOpaiiT,
2020. — 340 c.— (ITpodeccuonanpHoe obpazoBanue). Pexxum moctyna: http://www.biblio-

online.ru/bcode/456672
2.YeOwpmmén, I1. JI. Marematuueckuii anamus / I1. JI. YUeObImEB ; OTBETCTBECHHBIN pellak-

top W. M. Bunorpanos ; coctaBurens A. O.T'enbponn. — Mocksa : NU3narensctBo FOpaidT,
2020. — 393 ¢c. — (AHTONOTHSI MBbICITH). Pexxum nocryma: http://www.biblio-
online.ru/bcode/454547

3.Caburos, U. X. JluneiiHas anreOpa W aHATUTHUYECKAss TEOMETpHS : ydeOHOe mocodue
Ut cpenHero npodeccuonanbHoro obpazosanus / M. X. Caburos, A. A. Muxanes. — 2-¢ u3.,
ucnp. u jgor. — Mocksa : M3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccronanbproe oOpa-
3oBanue). Pexxum nocryma: http://www.biblio-online.ru/bcode/455778

Tema 3.2. 'eomerpuyeckne purypbl B IpOCTPAHCTBE

IMpakTuyeckoe 3ansaTue Ne§ ( 44ac)
IHocTpoenue reomerpuyecKux (puryp B npocrpaHcrse.
Pemenne 3a1ay Ha IpOCTPaHCTBEHHBIE TEA.

[leab paGoTHI:

®  CHCTEMaTH3UpPOBATh 3HAHUS O F€OMETPUUYECKHX (UTypax B IPOCTPAHCTBE,
e 0000mIeHNe, cucTeMaTH3alMsl, 3aKpelyieHne 3HAHUM O reoMeTpUYecKux (urypax B Ipo-
CTPAHCTBE; UX CBOMCTBAX U IOBEPXHOCTSX;
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e (dopMupoBaHHEe yMEHHUIl MO HM300pa)XKEHUI0 MHOTOIPAHHMKOB M KPYIJIBIX TEJ, PEHICHUIO
IUTAHUMETPUYECKHUX M MMPOCTEHIINX CTEPEOMETPUYECKHUX 3a]1a4.

CTyIIeHT NOJKEH:
3HAMDb!

® TIOHSATHE MHOTOIPAaHHMKA, €r0 BEpIINH, pédep, rpaHe, IOBEPXHOCTH;

e OIlpeJIeJIEHUE IPU3MBbI, €€ OCHOBAHUHM, OOKOBBIX PEOEP, BHICOTHI, OOKOBOI OBEPXHOCTH;
HOHATHUE MPSIMOM MPU3MBI, IPABUIIBHOM IIPU3MBI; OIpEieNICHUE apaiesienunena, Kyoa;

e OIpeJiesIeHUe MUPaMUIbl, €€ OCHOBaHHs, OOKOBBIX pEOEp, BHICOTHI, OOKOBOW MOBEPXHO-
CTH; TOHATHUE NMPABUIILHON THPAMHU/IBI;

® CBOICTBA NIPU3MBI, NapauIeIeNUIe/1a, MTUPAMUIbL;

e ollpeJiesieHUe Tel BpallleHus (LWINHApa, KOHYca, [1apa), OCHOBaHUM, BBICOThI, OOKOBOM
IIOBEPXHOCTH ,00pa3yroleil, pa3BEPTKU LIINHAPA U KOHYCA;

® CBOMCTBa HWJIMH/pPA, KOHYCA, Iapa.

ymems.

® 1300paXkaTh MPU3MBbI, IUPAMU/IbI, BBITOIHATE YEPTEXKH 110 YCIOBHSIM 33/]a4;

® pelIaTh MJIAaHUMETPUYECKUE U NIPOCTEHIINE CTEPEOMETPUYECCKUE 3a1a4l HA HAXOXKICHUE
reOMEeTPUYECKUX BEIUYUH (AJIUH, YIIIOB, IJIOIAAeH) B IpU3Max; MUpaMuaax;

¢ 1300paxkaTh LIUJIMHAPBI U KOHYCHI, BHIIOJIHATH YEPTEKHU IO YCIIOBUSAM 33/1a4;

® pelIaTh JIAHUMETPUYECKUE U NIPOCTEUIINE CTEPEOMETPUYECKUE 3aJa4l HA HAXOK/CHUE
FEOMETPUUYECKUX BEIUYUH (JUIMH, YIJIOB, IUIONIAIeN) B HMJIMHAPAX U KOHYCAX;

® JICIIOJIb30BaTh IPU PELIEHUU CTEPEOMETPUYECKUX 3ajjau IUIaHUMETpUuecKue (akThl U
METO/BIL;

® [IPOBOJIUTH JIOKA3ATEIBHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/]1a4.

2. CpeacTBa 00y4EHUS:

Hanasa A.A. Maremaruka: YueOHHK. — 2-¢ uzganue. — M.: ®OPYM: UHD®PA-M 2019- - 552
c. — (Cepus «IIpodeccuonanbroe 00pa3oBaHHE»).

3. XapakTep paOoThl: YaCTUYHO-IIOMCKOBBIMN.

4. OCHOBHBIE TEOPETHYECKHE TTOJIOKEHHUS .

MHororpaHHuKHu
IIpusma

IIpu3moii Ha3bIBAETCSI MHOIOIPAHHUK, KOTOPBIM COCTOUT U3 IBYX IIJIOCKMX MHOTOYT'OJIbHUKOB,
JICKAIUX B PA3HBIX IJIOCKOCTAX U COBMCHIACMBIX MapaICJIbHBIM ITEPEHOCOM, H BCEX OTPE3KOB,
COEIMHSIOLIUX COOTBETCTBYIOIINE TOUKH 3TUX MHOTOYIOJIbHUKOB. MHOIOYTOJIBHUKHM Ha3bIBa-
IOTCA OCHOBAHUSAMMU MPHU3MBI, A OTPE3KU, COCANHAIONIUE COOTBECTCTBYIOIIUC BEPIINHEI, - 0oKo-
BbIMH peOpaMH NPHU3MBI.
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[Ipssimas npusma HaxnoHHbIE TPU3MBL

[Tpu3ma Ha3bpIBaeTCSI MPAMOIA, ecii ee OOKOBbIE pedpa NepIeHANKYISPHBI OCHOBAHUSAM. Y TIps-
MOU IIPU3MBbI TPaHU — NMPSMOYTOJIbHUKH.

[Ipu3ma Ha3bIBaETCS HAKJIOHHOIM, €Ciii €e OOKOBBIE pedpa HE MEePIIECHIUKYISIPHBI OCHOBAHUSIM.
YV HaKJIIOHHOU NPHU3MBbI TPaHU — MAPAJIIEIOTPAMMBI.

CBoiicTBa NPU3MBI:
1. OcHoBanus IMPU3MBI paBHBI U JICKAT B MAPAJIJICIbHBIX IJIOCKOCTAX.
2. BokoBble pebpa napasieabHbl U PaBHBI.

HOBerHOCTI) NMPU3MBbI COCTOUT U3 OCHOBAHHH U OOKOBOM ITIOBCPXHOCTHU.

boxkoBas MOBEPXHOCTb COCTOUT M3 MapaUICIIOrPpaMMOB.

BricoToii NMPU3MBbI Ha3bIBaCTCA PACCTOAHUE MEXKAY IJIOCKOCTAMMU.

OTp€30K, COCIUHSIONINH B BCPIIMHBI IIPU3MBI, HC ITPUHAJICIKAIIINC OJHOM T'paHH, HA3bIBACTCA
AHATrOHAJbIO MIPU3MBI.

Teopema. bokoBasi HOBEpXHOCTh MPHU3MBI PaBHA IPOU3BEACHUIO IEPUMETPA €€ MEePIEeHIH-
KYJISIPHOTO ceyeHusi Ha OokoBoe pedpo.

IIpsimas npuzma

| | [Tpu3ma Ha3bpIBaeTCs MPAMOM, eciii ee O0OKOBbIE pedpa MeprneHAuKYy-
JSIPHBI OCHOBaHMUAM. Y MPSIMOI MPU3MBbI TPaHU — MPSIMOYTOJIbHUKH.

[ [Ipsimast mpu3Ma Ha3bIBAETCS NPABUJIBLHOM, €CIIM €€ OCHOBaHUS SIBJIS-
e S IOTCSI IPaBUJIbHBIMU MHOTOYTOJIbHUKAMU.

ITnomanbro 60KOBOI MOBEPXHOCTH MPHU3MbI Ha3bIBACTCA CyMMa

TJI0MIa el OOKOBBIX TPAHEH.

ITo1Hasi MOBEPXHOCTH NPU3MbI paBHA CyMMe OOKOBOW MOBEPXHOCTH M IIJIOIIAJIeH OCHOBaHUH.
Teopema. Iliomans 00K0BO¥ MOBEPXHOCTH NIPSMOU MPU3MBI paBHA IPOU3BEIEHUIO TIE-

pUMETpa OCHOBAHUS HA BBICOTY MIPU3MEI, T.C. HA JJIMHY OOKOBOTr0O pe6pa.

O6bem npousBoabHOI mpu3mbl V= SH, rae S — mromans ocHoBanus, H- BeicoTa
MIPU3MBI
MMapaniaeaenunen
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HapaJ’[J’[eJ’[eHI/IHeHOM Ha3bIBACTCA IIpHU3Ma, B OCHOBAHHUU KOTOpOfI apajijiejiorpaMm.
Hapannenennnez[ Ha3bIBACTCA NPHAMBIM, €CJIH €TI0 OOKOBEIE pe6pa MNEPNCHAUKYIISIPHBI OCHOBA-
HUAM.

Hapannenennnez[ Ha3bIBACTCA HAKJIOHHBIM, €CJIU €I'0 OOKOBEIE pe6pa HC NCPIICHAUKYIISAPHBI
OCHOBAHUSIM.

FpaHH mapajiCiaCiimIicia, HC UMCHOIINC O6H_II/IX BCPIIMH, HA3BIBAOTCA IMPOTUHBOJC/KAINIUMHA.

CaoiicTBa napaJjjiejenuiena:
Yy mapaJjuiejienuiie/ia npoTuBoJicKalue rpaHu mapauieJibHbl 1 paBHbI.

IIpsiMoyroJibHbIN NapaJlieienunen

~

~
/ /
v

[Tapannenenunen, y KOTOpOro OCHOBaHUEM SIBIISIETCS MIPSIMOYT OJIbHUK, Ha3bIBAETCS MPAMO-
YroJIbHBIM NapaJijiesienuieaoMm.

VY npsMOyToJIBHOTO NapajIeleNnuIea BCE TPaHA — IPSIMOYTOJIbHUKH.
[TpssMOYTONBHBIN NMapasiesienunel, y KoToporo Bce pedpa paBHbI, Ha3bIBACTCS Ky0OOM.
JlmnHbl HenapajuleabHbIX pedep MPSMOYTOJIBHOTO Mapasuiesenuneia Ha3blBaloTCs ero JIMHe-
HBIMH pa3MepaMu WUiI1 H3MEPEeHUSIMH.

CBoJicTBO NPSAMOYTI0/IBHOTO NapaJlie/enumnena

Teopema. B npsmMoyrosiibHOM napaienenuree KBaapar JJr000i JuaroHaal paBeH CyMMe
KBaJIpaToOB TPEX €r0 U3MEPEHUN.

B, Cy
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Aq D

A D

O6bem npsiMoyrosibHOro napajienenunesa V=abcC, rue ab,c — mmepenus npsamo-
YrOJIbHOTO NIapajuleenuneia

O0bem HakjIoHHOrO napamienenunena V=SH, rae S — nnomans ocHoBanus, H- BbI-
coTa napajuliejenunesaa.

IHupamuga

S ITupamuaoii Ha3pIBACTCS MHOTOIPAHHUK, KOTOPBIN COCTO-
UT U3 IIIOCKOI'O MHOTOYTOJIbHUKA — OCHOBAHMS MMPaMH-
Abl, TOYKH, HE JIEIKAILEH B IIJIOCKOCTH OCHOBAHHS, - BEp-
IIMHbI MAPAMHUABI U BCEX OTPE3KOB, COCANHSIIOLINX Bep-
Asz IIMHY NTHPAMHABI C TOUKAMU OCHOBAHUS.

A
. OTpe3ku, COeUHSIONINE BEPIINHY TUPAMUbI C BEP-

[IIMHAMH OCHOBAHHSI, HAa3bIBAIOTCS 0OKOBBIMH pedpaMu.
Ag A1A2A3A4 — ocHOBaHME TUPAMHUIBI, S — BEpIINHA MHUPAMHU-
1wl A1S, AgS, AsS, A4S — pebpa mupaMu/s.
BbicoToii nupaMuabl Ha3bIBACTCS MEPIICHINKYISP, ONYIIEHHBIA U3 BEPIIUHBI MUPAMUIbI Ha
IJIOCKOCTh OCHOBAHUS.

IIpaBuabHas nupamujaa

[Tnpamuga Ha3bIBacTCA NPABUIbHOM, €CIIM €€ OCHOBAHHUEM SIBJISIETCS TPABUIILHBIA MHOTO-
YTOJIbHUK, & OCHOBAaHUE BBICOTHI COBIIAJIAET C LIEHTPOM 3TOI0 MHOTOYT'OJIbHUKA.

Och10 paBIWIIHLHOM MUPAMUJIBI HA3BIBAETCS TIPsIMasi, COIepKAIIasi BHICOTY.

VY npaBUIBHON TUPAMUIBL:

1. boxoBbI pebpa paBHBI.

2. BokoBbIe TpaHu — paBHOOEIPEHHBIE TPEYTOIBLHUKH.

BricoTa 60KOBO# TpaHy MpaBUIBLHON MTUPAMHUIBI, TPOBECHHAS U3 €€ BEPIINHBI, HA3bIBACTCS
anogemoii.

IIpaBunbHas nupamuaa. CepoicTBa

Tpeyronsauk ABC — npaBuiibHBIN.
Bbokoseie pedpa AS, CS, DS paBHEI.
B SO - BeicoTa mupamMusl, O — HEHTP
OCHOBAaHHSI.
SK- anodema.
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BoxoBoii MOBEepXHOCTHIO MMPAMUIbI HA3BIBACTCSA CyMMa ILJIOMIAIeH e OOKOBBIX TPaHEeH.

Teopema. bokoBasi TOBEpXHOCTh NPABUIILHOM MUPAMH/IbI PaBHA IPOU3BEACHHIO TOIYIIEPHMETPa
OCHOBaHHUSA Ha arodemy.

O0beM NpoU3BOJILHOI NMPAMU/IBI
1
V=_SH

O06bem 11000 MUpaMu/Ibl paBeH OJHOW TPETH IPOU3BEICHUS TUIOIIAU €€
OCHOBAHH$ Ha BBICOTY.

YceueHHass nMupamMuaa

Teopema IlinockocTs, epecekaromias NUpaMuIy 1 napajuieibHas ee 0CHO-
BaHUI0, OTCEKACT MOJO0HYIO ITHPAMHU]TY.

O0beM yceueHHO MUPaMM/IbI

EcTpb yceuennas nupamu/a ¢ IiomaasiMu ocHoBauuii Sy u Sy (S1>S7) u BeICOTOI h.

NSre_~
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Torga o0beM yCeUeHHOM MUPAMUJIBI PABEH:

- %hlisl + JSi5; +5,)

HpaBI/IJIbHLIe MHOT'OI'PAHHUKH

BBIHYKJIBIﬁ MHOT'OI'paHHUK HA3bIBACTCA MPABUJIBHBIM, CCJIM €TI0 I'paHU ABJISAIOTCA IMTPABUJIBHBIMUA
MHOTI'OYyroJIbHUKaM#1 C OJJUH U TEM K€ YUCIIOM CTOPOH U B Ka)K[[Oﬁ BCPIIMHC MHOI'OIrpaHHUKA
CXOIUTCSI OHO M TO K€ YHCIIo pedep.

I_———--— v
7
Ve

MEmpasdp Ko oKMaadp
5& S
ey
i N
aoae;casap UKOCA33P

VY Terpasapa rpaHu — IpaBUIIbHBIE TPEYTOJIbHUKHU. B KaX /101 BepIIMHEe CXOAUTCS IO TPU pedpa.
TeTrpasp npencrapiseTr co60H TPEYroJbHYIO MUPAMHUTY, Y KOTOPOH Bce pedpa paBHEI.

VY ky0a Bce rpaHu — kBajpaThl. B kaxoii BepiuinHe cxoaarces mno tpu peopa. Ky6 — ato npsimo-
YTOJIbHBIN MapalieNenuIe]] ¢ paBHBIMU pedpamu.

VY okTaszpa rpaHu — NpaBUIIbHBIE TPEYTOJIbHUKH. B Kax10i BepinHe cX0IUTCs Mo YeThIpe ped-
pa.

V¥ nonexaszapa rpaHy — IPaBUIIbHBIE MIATUYTOJBHUKH. B Ka)K01 BEpIIMHE CXOAUTCS 110 TPU
pebpa.

VY ukocasipa rpaHy — NpaBUJIbHBIE TPEYTOJbHUKH. B Ka)k10 TOUKe CXOIUTCS MO NATh pedep.

TEJIA BPAHIEHU A

Huauuap

IuauHAPOM HA3BIBAECTCS TEJIO, KOTOPOE CTOUT U3 JIBYX KPYrOB, HE
JIeXKAIIMX B OJHOU INIOCKOCTH M COBMEILIAEMBIX IapalICIIbHBIM
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IIEPEHOCOM, U BCEX OTPE3KOB, COEAUHSIOUINX COOTBETCTBYIOIIHE
TOUYKHU

3TUX KpPYTOB.

Kpyru Ha3pIBatoTCs 0CHOBAHMSAMM HUJIMHAPA, 3 OTPE3KH,

COEIMHSIOINE COOTBETCTBYIOLINE TOUKH OKPY>KHOCTEH KPYTroOB, -
o0pa3syromyMy HMJINHIPA.
[{unuHap Ha3bIBaeTCS MPAMBIM, €CIIH €ro 00pa3yrolIne NepIeHIUKYISIPHBI IIIOCKOCTSIM OCHO-
BaHUH.
Paguycom nuiamMHApa Ha3bIBAE€TCS paJNyC €ro OCHOBaHUs. BrIcOTOM HMIMHIpa Ha3bIBACTCS
PAcCTOSIHUE MEXY TUIOCKOCTSIMU €ro OCHOBaHUM. OChIO LUIUMHPA HA3bIBACTCS MpsiMasi, TPOXO-
JSTIIast uepes MeHTpsl ocHoBaHWU. OHa mapaliielibHa 00pa3yroIInM.

CBoiicTBa HUJIHHAPA
1. OcHoBaHMs IMIUHAPA PABHBI, TaK KaK MapajlielIbHBIN IEPEHOC €CTh ABMKEHUE.
2. Y uunuHapa OCHOBAHHUSA JieXkKaT B MapaJUIeNIbHBIX TUIOCKOCTSIX, TaK KaK MPH MapaijIeIbHOM Iie-
peHoCe TUIOCKOCTh MEPEXOANT B MapalIebHYIO MIOCKOCTD.
3. Y mumuHApa o0pa3yooire napauieIbHbl U PaBHBI, TaK KaK MIPH MMapaJlIeIbHOM IIEPEHOCE TOY-
KU CMEMIAI0TCS 10 HapajieIbHbIM MPSIMBIM Ha OJTHO U TO YK€ PACCTOSHHUE.

O0bem muIMHApPa
V=SH=mR*H

O0BeM HUJIIMHAPA paBEH ITPOU3BCACHUIO ITIJIOIAAN OCHOBAHHA HA BBICOTY.

ITnomaas 00KOBOMH NOBEPXHOCTH HUJINHIAPA
[Tnomaas 60KOBOM MOBEPXHOCTH IIWJIMH/PA BBIUUCISETCS TTO opMyIie

S=CH=2mRH
rae R — paguyc nnnmnapa, a H — ero Beicora.

Konyc

Konycom Ha3pIBaeTCs TEJNO, KOTOPOE COCTOUT U3 KPyra — OCHOBAHMSA KOHYCA, TOUKH, HE JIeXKa-
1IEN B INIOCKOCTH TOTO KPyra, - BEepIIMHbI KOHYCA U BCEX OTPE3KOB, COSAUHSIOINX BEPIINHY
KOHYCa C TOYKaMU OCHOBaHMS. OTpe3KH, COCTUHSIONINE BEPIIMHY KOHYCA C TOYKAMH OKPYKHO-
CTH OCHOBaHMS, HA3bIBAIOTCS 00PA3YIOIMMHM KOHYCA.

Konyc Ha3pIiBaeTCsi MPSIMBIM, €CJTU TIpsAAMasi, COEAUHSIONIAs BEPIIMHY KOHYCa C IEHTPOM OCHO-
BAaHUS, NIEPIICHINKYIISIPHA TIJIOCKOCTH | OCHOBaHHUS.

BrbicoTol KOHYyCa Ha3bIBAaeTCs NEP- ‘ MEHIUKYIISIP, OMYIIEH-
HBII U3 €r0 BEPIIMHBI HAa INIOCKOCTh | OCHOBaHHS.

\
v
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O0bem KoHYyCa

V= -1—SH = lmQ?H
3 3

YceyeHHBIN KOHYC

[TycTh ecTh yceueHHBIN KOHYC ¢ paauycaMi OCHOBaHMI
Rl u R2
Toraa 06beM yceueHHOT0 KOHYCa paBeH:

V= %mmf +R R, +R:)

Hlap

maI)OM Ha3bIBACTCA TCJIO0, KOTOPOC COCTOUT U3 BCECX TOYCK IIPO-
| CTPaHCTBA, HAXOJAIUXCA HAa paCCTOAHNUH, HC OobIIEM JaHHOTI'O, OT
I[aHHOﬁ TOYKH. DTa TOUKA Ha3bIBAECTCS HCHTPOM IIAapa, a J1aHHOC

—
e pacCcTOsSHUE PpaJHyCOM LIapa.
I'pannna mapa Ha3pIBAaeTCS WIAPOBOM MOBEPXHOCTHIO, WK Cde-
—_— poii. TakuMm 006pazom, ToukamMu chepsl SBISIOTCS BCe TOUKH I1apa, KO-
e (v
— TOpBIE YAAJICHBI OT LIEHTPa HAa PacCTOsHUE, paBHOE paauycy. JIro6oi

OTPE30K, COETUHSAIONIMI LIEHTP 1Iapa ¢ TOYKOM IIapOBOM MOBEPXHOCTH,
TaK)Ke Ha3bIBACTCS PAJINYCOM.

OTpe30K, COeAMHSIONMNN JBE TOUKH IIapOBOM MOBEPXHOCTH M MPOXOSIIUIN Yepe3 LEHTp Iapa,
HAa3bIBACTCS AMAMETPOM.

5. ITopsi/1OK BBINOJIHEHUS PAOOTHI:

1. IToBTOPUTH COZIEpKaHUE TEOPETUIECKOTO MaTepuaa.

2. PaccMOTpeTh pUMeEphI pereH s 3a/1a4.

3. BBINOTHUTH YIpaXKHEHUS AJIS1 CAMOCTOSITETbHOU PaboThlI.

6. 3agaHus:
1. [ToBTOpHUTE TEOPETUUECKUI MaTEpHaI CTP.

2. PaccmoTtpuTe npuBEAEHHBIE HMXKE PELICHUS IPAKTUYECKUX 3a1a4. BeINomHNTe 3a1aHus 1S
CaMOCTOSITENIbHOU PaOOTHI.

3aganue

Vxazanue

O3HaKOMBTECH C 0003HAYCHUSIMHU:

a,b,C — cCOOTBETCTBEHHO JUIMHA, IIMPUHA U BHICOTA IPSIMOYTOJBLHOTO IMapalIe/ICITHITC A,
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d — minMHA AMAroHaTM OCHOBAHHSL
H,D, P — cOOTBETCTBEHHO BBICOTA, AJIMHA HAUOOJBIICH JUAarOHAIN IPU3MBI U TIEpUMETP €€ oc-

HOBaHUS;

S — mjiomaab OCHOBAHUS;

Q — oAb AMAroHaJIbLHOTO CEUCHUS;

S 5 — momaas OOKOBOM MOBEPXHOCTH;

S | — IIoIAa b MOJTHON MOBEPXHOCTH IPU3MBI;

O — Yroja MeXJAy AUaroHaJIbio IIPSIMOYT'OJIbHOIO IapajulelICHUuIIea U INIOCKOCTBI0O OCHOBAHUS.

Pemnre 3anauu:
3aoaua 1. Pebpo xyba paBHO a. HaiinmuTe: AuaroHanp rpaHu; IMaroHaib Ky0a; mepuMeTp OCHO-

BaHWs; IUIOAAb I'paHW; IIOMAaAb JUArOHAJIBHOTO CCUCHUSA,; IIOMAAb ITOBEPXHOCTH Ky6a, NepuMETp 1

IJIOMIA/h CEYCHMS, TIPOXOIAIIETO Yepe3 KOHIIbI TPEX pEéOep, BRIXOMSIINX U3 OJHOU U TOH K€ BEPIIUHBI.

Pewenue:
Huazonans epanu: T.K. TpaHb Ky0a — KBajapaT, TO JUAroHalb KBaJpaTa HAXOIUM IO TEOpeMe

[Tudaropa.

ooul

d’= a’+ o

d*=24°

d=+2a?

d=av'2.

Huaeonanv xyba: Ilo Teopeme 0 nuaroHajau NpsSMOYTOJIBHOTO Mapajulelenunena: keaopam nio-
ouazonanu paeen cymme K8ao0pamos mpex ezo usMepeHull.

D*=a’+ a*+ &’

D?=34*

D=ay/3.

Ilepumemp ocnosanus. OcHoBaHue — kBajapart. [lepumerp kBaapara co ctopoHoi a: P = 4a.

IInowaow epanu: I'panb — kBagpat. [nomans kBagpara co CTOpOHOH a: S= a.

IInowaow ouaconanvroeo cevenus: JlnaroHallbHOE CeUeHHE — MPSIMOYTOJbHUK CO CTOPOHAMU a

U av 2 (1maroHaib OCHOBaHHS).

S=d*av2=4d*2

Inowaowv nosepxnocmu kyoa: Kybd uMeeT mecTh paBHBIX T'paHEH, MIIOMIAb KaXI0W TpaHu .
[Tnomane MOBEPXHOCTH Ky0a Syopy = 6 a’

[TepumeTp W IIIOMAAL CEUCHHUS, MPOXOJISIIETO Yepe3 KOHIBI TPEX peéOep, BRIXOIANINX U3 OJTHON
U Tol ke BepmnHBI. CedeHue MpeAcTaBisieT co00W pPaBHOCTOPOHHHM TPEYrOJBbHUK, KaKIas

CTOpOHA KOTOPOTO SIBIIIETCA JHArOHANBIO IpaHW UIMHOW av 2.T.0. mepuMmerp cedeHus paBeH
— 2% T
3avV 2, romaab ce4eHus HaXoaAuM 1o Gopmyrie T", I7i€ B — CTOPOHA PaBHOCTOPOHHETO Tpe-

II - S= IZE-“""E:I 3 — 223
YroJIbHUKA. 110JIyIUM: S— A - 4

3aoaua 2. [lan xy06. [To naHHBIM 351eMeHTaM B Ta0J1. 1 HaluTe OCTaIbHBIE DJIEMEHTHI Ky0a.
Vkazanue
3anmady cieayer pemaTth o 3apaHee 3arOTOBICHHOMY YepPTEKY.
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[lepen pemieHneM HEOOXOIMMO MOBTOPUTH M 3amucaTh (GOPMYIBI AJi BBIYUCICHUS 3JIEMEHTOB
2

Ky6a co croponoii a: d = a2, D = av/3,s = a? :d?,Q:d .a.

Taoauna 1

a d D S Q

14

113

196

3642

3adaua 3. Ilan npsMoyronbHbIi mapamnenenunes. [lo gaHHbIM sreMeHTaMm B TaOu. 2 HalauTte
OCTAJIbHBIC JIEMEHTHI MIPSIMOYTOJIBHOTO MapasuieseuIe ia.

Vkazanue

3amauy clielyeT peniaTh 1o 3apaHee 3aroTOBJICHHOMY YePTExKY.

[lepen pemiennemM HEOOXOAMMO MOBTOPUTH M 3anucath (GOPMYIIBI JIJISi BBIYMUCICHUS SJIEMEHTOB

npsAMOyTroJbHOro mapamtenenunena: D? =a” +b” +c¢*,d* =a* +b*,s=ab,Q=d-c,Ss=P-cC.

Taoauna 2
b c d D a S Q

3 4 5v3
5 12 26

J3
7 24 45°
8 6 10043
15 17 17

3a0aua 4. CTopoHa OCHOBaHMS IMPAaBUIBHOM YETHIPEXYTONBbHOM MpHU3Mbl paBHa 3 cM. Bricora
npu3Mbl — 5 oM. HaiinuTe: nuaroHanb OCHOBaHUS; JMAaroHanb OOKOBOM I'paHU; AMAroHallb MPU3MBI;
IUIONIA/lb OCHOBAHUS; IUIOIIA/b JIMAaroHaJIbHOIO CEYEHUs; IUIOIIAb OOKOBOM MOBEPXHOCTH; IUIOIMIAIb
MOBEPXHOCTHU MTPU3MBI.

3aoaua 5. Tlo puc. 3 U MO NaHHBIM dJIeMEHTaM B TabJ. 3 HalIUTE OCTAIIBHBIC JIEMEHTHI Tpa-
BUJIBHOM TPEYTOJIBbHON IPU3MBI.

Ykasanue

3anady cieqyeT pelaTh 0 3apaHee 3ar0TOBIEHHOMY YEPTEKY.

[Tepen perrenneM HEOOXOIUMO MMOBTOPHUTH M 3amucaTh popmynbl: Ss=PH u S =S¢+ 2S mis

a’\3

POM3BOJILHOM TpU3MBI, a Takke ¢opmynsl: P =3a,s= — JUId TIPpaBUJIBHOW TPEYroibHOU

MIPU3MBI CO CTOPOHON OCHOBAHHUS d.
Taoauna 3

a H P Ss S,
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V3 63
15 90
12 144
108./3 1264/3

3a0aua 6. lana mpaBWIIbHAS YETHIPEXYTOIbHAS TUPAMHUJIA, 3AII0OTHUTE MYCThIC SYCUKH B Ta0I.

4 y Tabi. b.
Vkazanue
3amauy cleyeT peniaTth 1o 3apaHee 3aroTOBJICHHOMY YEPTEKY.
[Tepen pemenneM HEOOXOAMMO IMOBTOPHUTH M 3anucaTh HOPMYJIBI:

av/2

AC=a\/§,AO:T,ON:%.

Taoauna 4
Ne i/ a k h b a
1 2 J3
2 22 45°
3 6 3
4 4 30°
Taoauna 5
Ne i/t a b h k p
1 4 60°
2 2 45°
3 8 4
4 42 8

3aodaua 7. Jlana npaBuiibHAs TPEYTOJIbHAS MUPAMHKIA, Y KOTOPOM @ — CTOPOHA OCHOBaHMs, K —

aHO(I)eMa, P- nepuMeTp OCHOBAHU, Sl — IJ1omanab OOKOBOM IOBCPXHOCTH, S — rmjionraab mupaMuabl.

3anongure Tadi. 6.

Yrkazanue

3a1[aqy CJICAYCT p€lIaTh IO 3apaHCC 3arOTOBJICHHOMY YCPTCIKY.

[lepen pemeHrnemM HEOOXOIMMO MMOBTOPUTH U 3aITUCaTh (POPMYIIBI:

S, = %k, P=38a,S=S,+S,. (S, —mmomans 0CHOBaHHs TUPAMH/IBI. )
Taoauna 6
Ne i/nt a k P S, S
1 75
2 24 24
3 18 297
4 45 315
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198./3

202+/3

3adaua 8. Jlana npaBuibHasi YETHIPEXYTOJIbHAS TUPaMK/Ia, Y KOTOPOM @ — CTOPOHA OCHOBAHUS,

k —amogema, P — nepuMeTp OCHOBaHUS, S, — IIOIIA b OOKOBOH ITOBEPXHOCTH, S — IUIOIIA/Ib

UpaMUIbl. 3an0JHUTE Ta0I. 7.

Vkazanue
3amauy cieayeT pemaTh 1o 3apaHee 3arOTOBJICHHOMY YEPTEKY.
ITepen pemenneM HEOOXOAMMO IMMOBTOPHUTH M 3aMUCaTh (HOPMYJIBI:

S, = P?k, P=4a,S=S,+S,,S, =a’. (S, — mwiomazup OCHOBaHHs NUPAMHIBL.)

Taoauma 7
Ne /i a k P S, S

1 12

2 13 689

3 16 288

4 44 396

5 352 416

OTBeThI

[Tpoananuszupyiite pemenue 3agau 11 — 14.
3aoaua 9. OceBoe ceueHne NUIUHAPA — KBAAPaT, IJIom@aabp koroporo Q . Haliaure minomaas oc-

HOBaHUA NUJIMHAPA.

OCHOBAHUA paBHaA 7T T =—.

Pemenue. CtopoHa kBajpata paBHa /Q . OHa paBHa auamerpy ocHoBanus. [loaToMy miomap

Q)

4

3aoaua 10. Paguyc ocHoBaHMs LwuinHApa 2 M, BbicoTa 3 M. HaiinuTte auaronans oceBoro ceve-
HUSL.

3aoaua 11. Beicota munuaapa 8 aAMm, paauyc ocHoBaHus 5 nM. LlunuHp nepeceuén miocKoCThIO
TaK, 4TO B CEUCHMH ITOJTy4dniICs KBaapaT. Haiaure paccTosiHue OT 3TOr0 CE4eHUs 0 OCH.

3aoaua 12. Obpasyromas koHyca | HakiIOHEHa K TUIOCKOCTH OCHOBaHus mox yriom 30°. Haii-
|
mute BeIcoTy. (OTBeT: 5 )

3aoaua 13. Pamuyc ocHoBanus koHyca R . OceBBIM CeueHHMEM SIBISIETCS MPSIMOYTOJIBHBIN Tpe-
yrojibHUK. Haiiqure ero miomasisp.

3aoaua 14. llap, paguyc kotoporo 41 am, nepecedéH MIOCKOCTHIO Ha PACCTOSHUU 9 M OT IIeH-
Tpa. Haiinure muiomanb ceueHusl.

1. CopaepxaHue 0T4YeTa O Da60TCI MEpCUCHDb 3a,[[aHPII>i, PCeIICHUC, OTBCTEI.

8. dopma oTyera: 3alll1Ta BRINOJIHEHHOMN IMCbMEHHOMU pa6OTBI.

9. KoHTpOabHBIE BOIIPOCHI:
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1. Kak B3auMHO pacmoJiokeHbl O0KOBBIE pEOpa mpu3Mbl? UTO MOKHO CKazaTh 00 WX JTH-
Hax?

2. Yto MOXKHO CKa3aTh 00 OCHOBAHHSIX MPU3MBI? 0 OOKOBBIX TPAHSAX MTPU3MBI?

3. Yto Takoe BbICOTa MpU3MbI? B KakoMm ciy4yae BBICOTa MPU3MBI paBHA JJIMHE €€ OOKOBOTO
pebpa?

4. B xakoMm ciyyae napajiesienurie]] Ha3bIBaeTcs MPSMbIM? MPSMOYTOJIbHBIM?

5. UeMy paBHBI AHaroHaiu Kyba ¢ pebpom a? ¢ 1uaroHaissMu OOKOBBIX rpaHeit b ?

6. Uto Takoe nmupamuaa (OCHOBaHUE MUPAMUIbI, OOKOBBIE TpaHH, péOpa, BeICOTA)?

7. B kakoMm cilydyae nupampjia Ha3bplBaeTcs MpaBuiibHONW? UTO Takoe LIEHTP MpPaBUILHOTO
MHOTOYTOJIbHIKA?

8. Kak (B xako#i mocieoBaTeIbHOCTH) CTPOUTCS YEPTEK NMPABUIBHON 1-YTOJBHON TUpa-
Musl ipu 1 = 3, 4, 67

9. Kakumu COOTHOIIICHUSAMH CBsI3aHbI BbicOTa N, amodema K, 6okoBoe pedbpo b, paguycer
BIIMCAHHOW UM ONMCAaHHOW OKpPYKHOCTEH I U R OCHOBaHMsI MPaBUIBLHOW MUpaMuAbl? (3alUIINTe
JIBa COOTHOIIEHUSI. )

10. B kakue oTpe3ku NpOoeKTUPYIOTCS O0KoBbIe pEOpa U anodembl MPaBHUIbHON MTUPAMU/IBI
IIPU OPTOTOHAIBLHOM MPOEKTUPOBAHUHU UX HA TIOCKOCTh OCHOBAHUSI TUPAMHUIbI?

11.00®bscHUTE, YTO TaKoe KPYroBoW HWIMHIP (0Opasyromias IMWJIMHIPA, OCHOBAHUS IU-
JUHJIPA, BBICOTA, OOKOBAs MOBEPXHOCTD, PA3BEPTKA).

12. Yemy paBHa OOKOBasi U MOJIHAS IOBEPXHOCTh LIMIMHAPA?

13.Yro Takoe KpyroBoii KOHYC, BEpIIMHA KOHYCa, 00pa3yrolas KOHyca, OCHOBaHUE KOHY-
ca, BBICOTa KOHYCa, OOKOBasi IOBEPXHOCTh KOHYCa, pa3BEPTKA KOHYyca?

14. Yemy paBHa O0KOBasi U MOJHAasi IOBEPXHOCTh KOHYca?

15.Yro Takoe map (1apoBast MOBEpXHOCTb MK cdepa)?

16. Kakast m1ockoCcTh Ha3bIBa€TCS KacaTeNbHOH K Iapy?

Cnmcok pekoMeHyeMoil JuTepaTyphbl
1.JIuneiinas anreOpa U aHATUTUYECKAsi TEOMETPHUS : YI€OHUK U MPAKTUKYM JJISl CPETHETO

npodeccuonansHoro obpazoBanus / E.T. IlnotnukoBa, A. Il MBanos, B. B. JloruHosa,
A. B. MopozoBa ; nmon penakuueit E. I'. [InoraukoBoit. — MockBa : M3gartensctBo FOpaiiT,
2020. — 340 c.— (IIpodeccuonanpHoe obOpa3oBanue). Peskum mocryma: http://www.biblio-
online.ru/bcode/456672

2.YeOwpmmén, I1. JI. Marematuueckuii anamus / I1. JI. YeObImEB ; OTBETCTBECHHBIN pellak-

top W. M. Bunorpanos ; coctasurens A. O.T'enbponn. — Mocksa : NU3narensctBo FOpaidT,
2020. — 393 c. — (AHTONOTHS MbICTH). Pexxum noctyna: http://www.biblio-
online.ru/bcode/454547

3.CaburoB, U. X. JluneliHas anreOpa W aHATUTHYECKass TEOMETpHS : ydeOHOe mocodue
Ut cpenHero npodeccuonanbHoro obpazosanus / M. X. Caburtos, A. A. Muxanes. — 2-¢ u3.,
ucnp. u gor. — Mocksa : M3natenbcrBo FOpaiit, 2020. — 258 ¢. — (IIpodeccronanbproe oOpa-
3oBanue). Pexxum mocryma: http://www.biblio-online.ru/bcode/455778
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Nudopmanuonnoe odecneyeHue 00ydeHus

OcHog6Hble UCMOYHUKU:

1.JIuneiinas anre6pa U aHATUTUYECKAsk TEOMETPHUS : YUIE€OHUK U MPAKTUKYM JJISl CPETHETO
npodeccuonaibHoro  obpasoBanusi /  E. I'. [TnotHukoBa, A.Il. BanoB, B. B. JloruHosna,
A. B. MopozoBa ; non penakuueit E. I'. IlnorHukoBoii. — Mocksa : M3znarensctBo IOpaiit,
2020. — 340 c. — (ITpodeccuonansHoe obpazoBanue). Pexxum mocryna: http://www.biblio-
online.ru/bcode/456672

2.YeOwmmén, I1. JI. Marematuueckuii ananus / I1. JI. YUeObIm€B ; OTBETCTBECHHBIN pellak-

Top W. M. BunorpanoB ; cocraBurens A. O.l'enbdona. — Mocksa : M3garenscTBo FOpaiir,
2020. — 393 ¢c. — (AHTOMIOTHS MBbICITH). Pexxum noctyna: http://www.biblio-
online.ru/bcode/454547

JlononnumenvHvle UCMOUHUKU!

1.boromonoB, H.B. Maremaruka: yuebnuk 11 By3oB/ H. B. boromornos,
IT1. . Camoiinenko. — 5-e¢ u3x., nmepepad. u mon. — Mocksa : M3natensctBo FOpaiit, 2020. —
401 c. — (Bwicuiee odpazoBanue). Pexxum nocryma: http://www.biblio-online.ru/bcode/449938

2.boromosios, H. B. Marematuka : y9eOHUK JUIs CpeaHETO MPOodhecCHOHATLHOTO 00pa3o-

Banus / H. B. Boromosos, I1. . Camoitiienko. — 5-¢ u3j., mepepad. u qom. — Mocksa : M3na-
tenbcTBO FOpaiit, 2020. — 401 c. — (IIpodeccuonanbroe oOpa3oBanue). Pexxum mocry-
na: http://www.biblio-online.ru/bcode/449006

3.Kimrommn, B. JI. Beicmias MaTtemaTuKa JUisi SKOHOMHUCTOB. 3aJayu, TECThI, yIpakHe-

HUS : yueOHHK U npakTukyM Juist By3oB / B. JI. Kimtommna. — 5-¢ u3f., mepepad. u qon. — Mock-
Ba: MzmarensctBOo IOpaiit, 2020. — 165c.— (Bricmee oOpa3oBanue). Pexxum gocty-
na: http://www.biblio-online.ru/bcode/449849

4 IlaBmouenko, 1O. B. Beicmias marematvka /Ui TyMaHUTapHBIX HalpaBiIeHUH : yueo-

HUK W npaktukyM g By3oB/ FO. B. IlaBmouenko, H. IIl. Xaccan ; mox obmielt penakuueit
1O. B. TlaBnrouenko. — 4-e u3g., nepepad. u qon. — Mocksa : M3gatensctBo HOpaiit, 2020. —
238 c. — (Boicuiee oOpa3zoBanue). Pexxum moctyma: http://www.biblio-online.ru/bcode/449847

5.CabutoB, U. X. JluneitHas anrebpa ¥ aHaTuUTHYECKas TE€OMETpHUsA : yueOHOe mocooue
Ut cpenHero npodeccuonanbHoro obpazosanus / M. X. Caburos, A. A. MuxaneB. — 2-¢ u3.,
ucnp. u jgor. — Mocksa : M3natensctBo FOpaiit, 2020. — 258 c. — (IIpodeccronanbsroe oOpa-
3oBanue). Pexxum mocryma: http://www.biblio-online.ru/bcode/455778

Ilepuoouuecxue uzoanus:
Y4eOHO-MeToInUYeCKUi )KypHall «MaTemMaTuka» u3aTelbCkuil oM «llepBoe CEeHTAOPSY.

Hnmepnem-pecypcoi:

1. Maremaruka on-line (www.mathem.hl.ru)

2. www.mathtest.ru/

3. http://www.mathematics.ru

4. WWW.i-exam.ru

5. Math.ru: Maremaruka u obpazoBanue http://www.math.ru
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Ilepeuens memoouueckux pexomenoayutl, pazpadomanHbvlx NPenooasamensimu.

1 MeTtonudeckue peKOMEHIAIMH O MPAKTHYSCKUM 3aHATHAM

2 Meronuyeckue peKOMEH AU TI0 OPTaHU3AIMY U BBIITOJIHEHUIO CAMOCTOSTEIPHON pa-
OOTEI
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5 JIuct BHeceHHSI H3MEHEHHH K METOAUYECCKUM PCKOMECHIANUAM IO NPAKTHYICCKUM 3aHATHUAM

Howmep u nara pacno-
PSAAUTEIBLHOTO JOKY-
MECHTAa O BHCCCHHUU H3-
MEHEHUU

Hara
BHECEHUS
U3MEHEHUN

®.1.0. nuua,
OTBETCTBEHHOI'O
3a U3MCHCHHUE

Iloamuce

Howmep u nara
PacopsAUTEILHOTO TOKY-
MEHTa O IIPUHATUHU U3MEHE-

HUHI
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