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COJEPKAHUE

BBEJEHUE

Crp.

Paznea 1. Anredpa

Tema 1

.1. DireMeHThI TCOPUUN MHOXKCCTB

1.

Ipaktiueckoe 3anstue Nel Pemenne 3amau mo teme: «CriocoObr
3agaHusl MHOXecTB. OTHOLICHUS MEXIYy MHOXECTBAMH M UX
n300payKeHne IpU TOMOITH Auarpamm Diniepa-BeHray

IIpaktuueckoe 3anstue Ne2 Pemenwe 3agad 10 TeMe:
«[lepeceueHne, oObenHCHIE MHOKECTB. CBOHCTBA IIEpeceUeHUS U
00BEIMHEHNS.

IIpaktuueckoe 3anarue Ne3 JlekapToBO YMHOKEHUE MHOXECTB.
N3o6pakeHne nexapToBa IPOU3BEICHIS HA KOOPIMHATHON
IJIOCKOCTH.

11

IIpakTrdeckoe 3ansaTue Ned Permenue 3amad o teme: «Omnepanun
HaJl MHOYKECTBAMU»

13

Tema 1

.2.TekcroBas 3ajaua u Mpouecc €€ pCuICHus

1.

HpaKTI/I‘IeCKOG 3ansaTre Nob Drarbl peuIcHus TCKCTOBLIX 3a1a4
apI/I(l)MeTI/I‘ICCKI/IM CHOCO6OM, 1 IIPHUEMBI UX BbBITIOJIHCHUS.

16

2.

[IpakTrdeckoe 3ansTrue Neb Pemenne 3amay «Ha 9acTiy, «Ha
IBIDKEHUE». MolennpoBaHue B MPOIECCEe PEIICHUS TEKCTOBBIX
3a1a4

17

3.

[Ipaktrueckoe 3ansTue Ne7 KoMOMHAaTOpHBIE 33/1a41 M UX
penieHue

19

Tema 1.3.Benuunsel 1 X U3MEpEeHUE

1.

IIpakTryeckoe 3ansatue Ne8 Pemienne 3amad mo teme «Macca Tena
u e€ m3Mepenue. CTaHAapTHBIC €IUHUIBI MACCHI, CBEJCHUS 00 MX
MpOUCXOXAeHUU. Bpems, ero cBolcTBA U  HU3MEpEHHE.
CranmapTHeIE  CIUHHUIBI  BPEMEHH, CBEICHHI 00  HX
MIPOUCXOKIACHUNY.

24

[Ipaktiueckoe 3ansite Ne9 PemieHue ynpakHEHWH IO TeMme
«BenuuuHb! 1 UX H3MEpeHne. 3aBUCHMOCTH MEXAY BEITHUYNHAMM.

29

Tema 1

4.CrucTeMsl CUNCIIEHUS

Ipakrrueckoe 3ausitue NelO0 Anroputmsl apudmeTnaeckux
JIelicTBUI HaJ MHOTO3HAYHBIMU YUCIIAMH B IECATUYHON CUCTEME
CUHCIIEHUS.

30

Ipakrrueckoe 3anstue Nell ITpumepsl O3UIIMOHHBIX U
HEMO3UILUOHHBIX cucTeM cuucienus. [lepexon ot 3amucu uucen B
OJTHOH CHCTEeME K 3allMCH B JICCATUYHOM CUMCIICHHs. M HA000pOT

32




JleWcTBHS HAJ YUCIAMH B CHCTEMAaX CUHMCICHHUS OTIUIHBIX OT
JNECATUYHOMN

Tema 1.5.Pa3Butre mOHATHS O YUCIIE

1. [Ipakrrueckoe 3ansTue Nel2 Apudmerndyeckue qeHcTBHS C 34
HaTypaJbHBIMU, HEJIBIMH, PAlIHOHAILHBIMH YHCIAMH. 3aKOHBI
CJIOKCHUS] H YMHO)KEHHS

2. IIpaxTrdeckoe 3ansTre Nel3 JleficTBUTENbHBIC UHCITA U IEHCTBHS 36
HaJ HuMH. HaxoxaeHne aOCOTIOTHBIX 1 OTHOCUTENNBHBIX
MOTPEIIHOCTEMN.

Tema 1.6. MeTonpI MAaTEMAaTHYECKON CTATUCTUKH

1. IIpaktuueckoe  3amstme Neld  C6op u  rpynmmpoBka | 39
CTaTHUCTHYECKUX JIAHHBIX. [pencraBnenue pe3yJbTaToB
HaOJII0ICHUH.

2 [Mpaktnyeckoe 3ansitue Nel5 AHann3 peanpHBIX YHCIOBBIX | 42
JIAHHBIX, TPEICTABICHHBIX B BUJAE AMArpamM, rpaduKoB; aHAIN3
nH(OpMaLMK CTATHCTHYECKOTO XapaKTepa.

Pazgen 2. 'eomerpus
Tema 2.1.I'eomeTprueckue GpuUrypsl Ha IIIOCKOCTH

1 [Mpaktnyeckoe 3ansitme Nel6 Pemenue mnpocreiimmx 3amau | 47
TUIAaHAMETPHH.

2. [Ipaktryeckoe  3amstme Nel7  3amaum  Ha  mocTtpoeHume | 49
reoMeTpUYEcKuX Quryp.

Tema 2.2.'eomeTpuyeckue Tejia B IpOCTPAHCTBE

1. [IpakTryeckoe 3amartue Nel8. M3o0paxkenne MHOrorpaHHuKoB Ha | 50
wiockoctTd. Haxoxnenue miomazell moBepxHOCTEH M 00bEeMOB
MHOTOTPaHHHKOB.

2. [Ipaktryeckoe 3amstue Nel9. M3o0paxkeHume Tenm BpamieHHUs Ha | 52

IockocTH. HaxoxxeHne miomazei moBepxHoCTel 1 00bEeMOB Tel
BpaIlEHUS.




BBEJEHHUE

Meroauyeckrue yKazaHHs IO BBIITOJHEHHIO IMPAaKTHYECKUX 3aHATHH IO
yuebHnoit mucnumuimae EH.01 Matematuka s crnenuansHoctd  44.02.01
JlomkonsHOEe 00pa3oBaHue pa3paboTaHbl B COOTBETCTBUU ¢ paboyell mporpammoit
yueOHo# mqucnumnasl EH.01 MaremaTuka.

Ha mnpaktuueckue 3aHSATHS CTYAEHTOB [0 JIQHHOW IHMCIMIUIMHE 10
y49eOHOMY TUTaHYy OTBOJIUTCS 52 Yaca ayAUTOPHBIX 3aHATHIA.

OpnHO¥ U3 TJIaBHBIX 3a7a4 IMOATOTOBKH CTYAEHTOB K OyIymied mpodeccun
aBIsieTcs  (OpPMHUpOBaHWE TPAKTHYECKHX YMEHHH ¥ HaBBIKOB. HacTosmime
METOAMYECKIE YKa3aHU 10 BRITIOTHEHUIO PAKTHUECKUX 3aHATHI OPHEHTHPOBAHBI
Ha OCMBICTICHHE CTyAeHTaMu TeopeTndeckux 3HaHuil mo Y]l EH.01 Marematuka u
OTpabOTKH UX MPH BBITIOJIHEHUU MPAKTUUECKHUX 3aJaHUH.

Marepuanbl, NOpeACTaBICHHblE B COOpPHUKE, CO37aHBl Ha OCHOBE
METOJIMYECKHX PEKOMEHIAIMI JUIsl TIperojaBaTelield Kouleka 1o OpraHu3aliy 1
MPOBEICHHUIO JJAOOPATOPHBIX PA0OT M MPAKTHUCCKUX 3aHATUH ¢ 00YUAIOIIUMHUCS 110
MporpaMMaM CPEJHEro MpoQecCHoHaTbHOI0 00pa3oBaHHUsI.

MeTonmaeckue yka3aHus BKIIOYAIOT pa3Aelbl: ainredpa u reoMeTpus

OBmagerre OOmMUMH ®  NPO(ECCHOHATHHBIMA  KOMICTCHIMSIMH
OTIpeNIeNAeTCs YCIOBUSAMHE, CO3AaHHBIMU Il (DOPMHUPOBAHUS OTIBITA MPAKTHUECKOM
JIeSITeTbHOCTH CTYICHTOB.

MeTtoandeckne yKazaHUS CTPYKTYPHPOBAHBI Ha OCHOBE CIICIYIOIIETO
aIropuT™Ma:

— Tema

— enb paboThl

— Tlpumensiemoe 060py0BaHUE

- 3aI[aHI/Ie JJISI TIOATOTOBKHU K HpaKTI/I‘IeCKOMy 3aHATUIO
— Ilnan 3amsTus

— VKa3aHus 10 COCTABICHUIO OTYETA

— KonrponbHbIe BOpockl

— Kpurepuu ouenku

— YueOHas U crienuaipHast JUTEpaTypa.



METOJUYECKHUE YKA3AHUWSA 11O BBIIIOJIHEHHUIO
MPAKTUYECKHUX 3AHATUN

Paznen 1 Anredpa
Tema 1.1. DneMeHTHI TEOPUH MHOXKECTB

IIpakTnueckoe 3ansaTHe Nel

Tema: Pemenne 3amau mo teme: «CrocoObl 3agaHus MHOXKeCTB. OTHOIIEHHUS
MEKAy MHOKECTBAMH U MX N300pakeHHE MPH OMOIIY Auarpamm Dinepa-Bennay
Heapb: cocobcTBOBAaTh OTPAOOTKE TEOPETHUECKOTO MaTepHaia IPU BBIOIHEHUN
MPaKTHIECKUX 3a/1aHHH.

IIpumensiemoe odopynoBanue: ydaeOHHK 1o Matematuke aBrop JLII. Croitnmosa,
TETpay, TECTOBBIC 3aJJaHus], KOMIIBIOTEP, IPOEKTOP, HHTEPaKTUBHAS JOCKA.
3asanue 1151 MOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO!

noArotoButh Temy: «[loHsTHe MHOXecTBa. CrocoObl 3aJaHusi MHOMECTB.
OTHOLICHUS] MEXJIY MHOXXECTBAMH M HMX HM300pa)KCHHE INPH MOMOLIM JHarpamMm
Diinepa-Bennay»

Il1an 3ansaTus
1.YcrHBIi ompoc.
2.BrinoiiHeHNE MHCHbMEHHBIX 3aIaHU.
3.BrInoNIHEHE TECTOBBIX 3aaHUMN.

Yemuvie ynpasicnenus
1. Jaust mHOXecTBa: P={X|X €N, x<12 u x — HeuétHoe uncio}, Q={x|x € N, x<16
u X — genurcs Ha 3}. [lepedncnure 371eMEHTHI JAHHBIX MHOXKECTB.

2. A — MHOXECTBO CTY/EHTOB II€AarorM4ecKoro. Kojuiemxa, B — MHOXecTBO
neBymek B HEM, C— MHOXKECTBO CTYAEHTOB BTOPOTO Kypca. B kxakoMm oTHOmeHWH
HaXOJATCsl JaHHbIE MHOXECTBA!

3.13 kakux umcen Oyayt cocrosth: A, B, C, ecm: A={x| xeN, I<x<5}, B={y|
YEZ,0<y<4},C={y|]ye N,3<y<6}.

4. HazoBuTe B KaKOM OTHOILICHHH OyayT HaxomuThcs MHOxkecTBa M, N, K, ecnu:
M: «ueThlpéXyroabHuK», N: «IpsAMOYyrojapHuK», K: «rpanenusy».

Ynpaosicnenus ona saxpennenus:
1. A — MHOXECTBO CTYAEHTOB IIEIarOTHYECKOTO KOJuIeIka, B — MHOXecTBO
gesymek B HEM, C — MHOXECTBO OTIMYHHMKOB 3TOro Koiuremxa. V3zobpasute
MHOxecTBa A, B, C npu nomomu auarpamm Jitnepa -Benna.
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2. HM3o00pasure Ha KOOPAMHATHOW IPSIMON 3JIEMEHTH MHOXecTB X U Y, ecin X
={x|xeR, x<2}, Y={ylyeR, -I<y<3}.

3. HM3o0pazure ¢ moMompi0 Kpyros Diiiepa OTHOLIEHUSI MEKAY MHOKECTBAMH A,
B, C, ecniu A: «TpeyronbHuk», B: «mpsMoyronsHbelii TpeyrosisHuk», C:
«paBHOOEIPEHHBIH TPEYTOIBHUKY.

TecToBbIe 321aHNUA 1O TEMe:
«llonamue muosrcecmea, cnocoowvl 3a0anus, OMHOULEHUA).

Bapuanr - |
B kaxxnom 3agaHUU YCTaHOBUTE BEPHBIM OTBET W3 UHCIA MpemIokeHHBIX: A), b),
B).
1. 2€e”Z

A) -2 — HaTypanbHOE YHCIIO;
b) -2 — nenoe yucno;
B) -2 — He NpUHAANEKUT MHOKECTBY 1IEIBIX YUCEIL.

2. A={x/x € N, 1<x<5}
A) A={2, 3,4},
B)A={1,2, 34,5}
B) A={1,5}.
3. A=B
A)A C B;
B)B C A;
B)ACBwu B C A.
4, IMoaMHOXecTBa MHOXKECTBA A = {mM, n}:
A) {m}, {n};
B) @, A, {m}, {n};
B)A, O
5. B kakoM OTHOIIIEHHMU HAXOATCs MHOXKecTBa A u B, eciu:
A — paBHOCTOPOHHHUE TPEYTOJIHUKH, B — paBHOOEIpeHHBIE TPEYTOJIbHUKH.
A) A B b) B)
A B B A
Bapuanr - 11
B xaxxaom 3a1aHIM yCTaHOBUTE BEPHBIM OTBET M3 YMCIIA IPEATIOKEHHBIX A), b),
B).
1. -3¢ N

A) -3 — He 11e710€ YHnCIIO;
b) -3 — He HaTypanbHOE YHCIIO;



B) -3 — HarypanbHOE 4unciIO.
2. A={-2,-10,1}
A)A={xIx € Z, -2<x<1};
B) A={x/x € N, -3<x<2},
B)A={x/x € Z, -2<x<1}.
3. X={2, 4,6} u Y={6, 4, 2}
A) X1 'Y nepecekaroTcs
B XcCyY
B)X=Y
4, IMoamuoxectBa mHOKecTBa A = {f, k}:
A) {f}, {k};
B) 0, A, {f}, {K};
B)A, O
5. B kaxoM OTHOIIIEHHHU HAXOJATCsI MHOXKecTBa A u B, eciu:
A — paBHOOEIpEHHBIEC TPEYTOJILHUKH, B — psIMOYroJibHBIE TPEYTOJIbHUKH.
A) B B) B)

Konmponwsnsie sonpocot
1. Tlepeuncaure ciocoOb! 3alaHUsI MHOYKECTB, IPUBEAUTE IPHUMEPHI
2. Ha3oBuTe OTHOIICHHSI MEXIy MHOXXECTBAMH U W300pasUTe WX MPH MMOMOIIU
nmarpamm Dinepa-Benna.
Kpumepuu oyenku

OreHKka «omauyHo» BBICTABIIETCS 3a pPaboTy, B KOTOPOW IIOJHO U
IrPaMOTHO CTYJIEHT TpPHUMEHSET TEOPEeTHYEeCKUil Marepuan IpU BbINOJHEHUH
MPaKTHYECKNX 3a/1aHHH.

OnueHKa «xopouto» BHICTAaBIIETCS 32 paboOTy, B KOTOPOIl CTYAEHT OllepUpyeT
TEOPETHYECKUM  MaTepHaloM,  NPUBOAWUT  INPHUMEPHI,  IMOJATBEPKAAIOIIUE
TEOPETHYECKNE TIIOJIOKEHUS, OJHAKO, JOIYCKAaeT IIPU 3TOM HE3HAYMTENbHbIC
HETOYHOCTH.

OrneHka «y0o6nemeopumenbHo» BBICTABISIETCS 3a paboTy, KOTOpas B 00IIeM
IUTAHE COOTBETCTBYET TpPEOOBaHMAM K MOaHHOMY BHAYy pabdoT. OTCYTCTBYIOT
CaMOCTOATCIIBHOCTD cy>1<)1eHm71, YCTKHEC BBIBOBI, y6e}1HTeHLHLIe IIPUMEPHI.

OrneHka «Heyoos1emeopumenvHoy BHICTABIACTCS 3a paboTy, KoTopas He
COOTBETCTBYET TpeOOBaHMAM K JaHHOMY Buay pabor. B Hell orcyrcTtByer
MOHMMaHHE TEOPETHYECKOTr0 MaTepuaja, HapyLIeHbl TPeOOBaHUS K COCTaBJICHHIO
OTYeTa, HET CAMOCTOSITEJIbHOCTH B BHICKa3bIBAHHSIX.
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YudeOHasi U cnenuaIbLHAasI TATEPATypa

1. Croiinosa JL.II. TeopeTnueckre OCHOBBI HAYaJIBHOTO Kypca MaTeMaTHKH: y4eO.
nocodue IS CTyA.y4pexaeHud cpea. npod. oopazosanus / JLII. Croiinosa. — M.:
Wznatensckuii neHTp «Axagemus» 2017. — 272c.

2. AwmatoBa '"M. Matemarnka. YHOpakHEHUs W 3aJaud: ydeOHOe mocoOue s
CTYACHTOB BBICII. I1efl. y9eOHBIX 3aBeneHuit / .M. AmaroBa, M.A. AmaroB. — M.:
Wznmatensckuii neHTp «AKagemusy, 2016. — 332c.

3. http://www.ru.wikipedia.org

4, http://www.math.ru/

IIpakTuyeckoe 3ansaTue Ne2

Tema: Pemenue 3amau mo Teme: «llepeceucHre W OOBCIUHCHHE MHOMKECTB.
CBoiicTBa niepeceucHus U 00bEIMHCHUS

Heas: chopmupoBaTh yMEHHE BHIIIONHATH ONEPANMN HAJ MHOXKECTBAMH:
nepeceueHne, O0beJMHEHUE U BEIYUTAHIE MHOXKECTB, AETaTh BEIBOIBI.
I[Ipumensiemoe odopynoBanue: ydeOHHK 1o Matemaruke aBrop JLII. Croitnmosa,
TeTpaaH, KOMITBIOTEDP, IPOEKTOP, HHTEPAKTUBHAS JOCKA.

3aganue 171 MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

HU3y4UTh COJEp’KaHHE TEOPETHUYECKOro MaTepHana, IOATOTOBUTh CBOMCTBa
onepaiuii HaJi MHOKECTBaMH.

Il1an 3ansaTus
1.0mpoc TeopeTHIecKoTo MaTeprania.
2.BEITIOJIHEHHE THCEMEHHBIX 3aaHU.

1. [anmer mHOXeCTBa: A={X|x€R, | <x< 6},

B={x| x€R, -1 <x< 3}, C={x|x €R, 2<X<5}.

VYkaxure XapaKTepHCTHUECKOE CBOWCTBO 3JIEMEHTOB MHOKecTBa: a) AnByC,
6)A\(BNC).

2. P — MHOXeCTBO ydvammxcs kiacca, Q — MHOXECTBO JCBOYEK B HEM, S —
MHOXECTBO CIIOPTCMEHOB B 3TOM Kiacce. M3o0pasure mHOkecTBa P, S, Q, npu
MOMOIIU KPYyroB Diinepa

3. Haiinnte nepeceuenne m oObenanHeHHMEe MHOXeCTB X={x| X€R, -3<x<3},
Y={y|y€R, -1<y<2}.

4. U3sBectHO, uTOo K — MHOKECTBO MAJTLYMKOB Ki1acca, Z — MHOXKECTBO YUAIUXCS
KJlacca, 3aHUMAIONIUXCS B KPY)KKe TI0 prcoBaHmuio. CHopMynHupyiTe yCIoBus, IPH

kotopsix: a) K[ Z=0; 6)K[)Z=K.
5. IlpomutocTpupyHTe ¢ MOMOIIBIO KPYTroB Diinepa BhICKa3bIBaHMUS:
a) HU OJJMH NapajulesiorpaMM He SIBJISIETCS Tpaneuuei;


http://www.ru.wikipedia.org/
http://www.math.ru/

0) mmo0oii KBaapar SIBISETCS pOMOOM.

6. VYkaxure XapaKTepUCTHYECKOE CBOWCTBO 3eMeHTOB MHOKecTBa X=A\(B|J C),
ecm A={x| xR, x>0}, B={x| xR, 17<x<25}, C={x| x € R, x>23}.

7. TlpowmmocTpupyiiTe IUCTpUOYTHUBHBIH 3aKOH OOBEAMHEHHS OTHOCHTEIHHO
nepecedeHust P OMOIIH JuarpaMM Ditnepa-Benna.

KOHmPOJIbele e8onpocol
1. [[aﬁTe OIIpEACICHUEC ornepanusam Hazg MHOXCCTBaMU: nepeceycHue,
06’beIlP[HeHI/I€ MHOKECTB, MPUBCAUTEC IPUMEPHI
2. HepeqncnI/ITe OCHOBHBIC 3aKOHBI onepaunﬁ HaJ MHOXCCTBaMH.

Kpumepuu oyenku
OueHKa «omauuHo» BBICTABISIETCS 3a pPabOTy, B KOTOPOH MOJHO U
TPaMOTHO CTYICHT TPHMEHSET TEOPEeTHUIECKH Marepuan IIpHU BBIOJHEHUH
MPaKTHIECKUX 3a1aHHH.

OreHKa «xopouto» BBICTABISIETCS 3a pabOTy, B KOTOPOI CTYZAEHT ONEpUpYyET
TCOPETHYECKHM  MaTepHaloM,  HPUBOAWUT  TNPHUMEPHI,  MOATBEPKAAIOIIHUE
TCOPETHYECKNE IIOJIOKECHUS, OJHAKO, JOIyCKAaeT IIPU 3TOM HE3HAYUTEIbHbIC
HETOYHOCTH.

OrneHka «yooenemeopumenvHoy BbICTABISETCS 32 paboTy, KOTOpasi B 00IIeM
IUIaHE COOTBETCTBYET TpPEOOBAaHUSIM K JAHHOMY BuAY paboT. OTCyTCTBYIOT:
CaMOCTOATCIIBHOCTD Cyﬁ(ﬂeHHﬁ, YCTKHEC BBIBObI, y6eI[I/ITeJ'II)HI)Ie MIPUMEPHI.

OrneHka «Heyoos1emeopumenvHoy BHICTABIAETCS 3a paboTy, KoTopas He
COOTBETCTBYET TpeOOBaHMSAM K JaHHOMY BHIy paboT. B Heit orcyrcTByer
MOHMMaHHE TEOPETHYECKOTO0 MaTrepHaia, HapylIeHbl TPEOOBaHUSI K COCTABJICHHIO
0T4eTa, HET CAMOCTOSITEJIbHOCTH B BEICKA3bIBAHHSIX.

Y4yeOHasi u ciequaibLHAs JUTEpaTypa

1. Croiinosa JL.II. TeopeTndeckre OCHOBBI HAYaJbHOTO Kypca MaTEeMAaTHKH: y4eO.
nocodue IS CTyA.yupesxaeHui cpea. npod. obpasosanus / JLII. Croiinosa. — M.:
M3narensckuit eHTp «Akamemus» 2017. — 272c.

2. AwmaroBa I'M. Matemarnka. YOpaKHEHHS W 3aqadd: ydeOHOE mocoOue st
CTYJICHTOB BBICIIL. IeJl. yueOHbIX 3aBenenuit / .M. AmartoBa, M.A. AmaroB. — M.:
Wznatensckuii ieHTp «Akamgemus», 2016. — 332c¢.

3. http://www.ru.wikipedia.org

4. http://www.math.ru/

IIpakTnuyeckoe 3anaTHe Ne3.

Tema: ﬂeKapTOBO YMHOKCHUE MHOXCCTB. I/I306pa)KGHI/Ie JACKapTOBa
IMMPpOU3BCACHUS HA KOOp,Z[I/IHaTHOﬁ IIJIOCKOCTH.
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Heab: chopmupoBaTh yMEHHE BBINOJHATH JAEKAPTOBO YMHOXKCHHE MHOXXECTB U
N300pakeHNe JIEKapTOBO IPOU3BE/ICHHE Ha KOOPAWHATHOM IIIOCKOCTH.
IIpumensiemoe odopynoBanme: yyeOHHK 1o Maremaruke asrop JL.II. CroiinoBa,
TeTpajau, TECTOBBIC 3a1aHUS.

3ananue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!

U3Y4YUThb  COJEP’KaHUE TEOPETHYECKOrO MaTepuaja, I[OBTOPUTb  IIOHATHUS
«KOOPAMHATHAS INIOCKOCTB), KKOOPAUHATBL TOYECK.

Il1an 3ansaTHs
1.IToBTOpEHHE TCOPETUICCKOTO MaTEpHAIa.
2 .BrInonHenre MUCEMEHHBIX 3aJaHui.
3.BuinoiHEHHE TECTOBBIX 3aJaHUM.

1. U3 kakux map yucen 6yzaer coctoats: A X B, A x C, ecnu:

A={X| xeN, I=x<5}, B={y|yeZ,0<y<4},

C={ylye N,3<y<6}.

2. M3o00pa3ute Ha KOOPAMHATHOM MIOCKOCTH 3JIEMEHTHI JIeKapTOBa MPOU3BEICHHS
MHOKECTB X B Y, e€CIIH.

A) X ={x[x€Z, -2<x=2}, Y={ylyeR, -I<y<3}.

Bb) X={x|x€R, -3<x<3}, Y={y|ye€R, -1<y<2}.

TecToBble 3a7aHNsA
Tema «/[ekapmoeo ymHodcenue MHOICECHE)
Bapuanr - |
B kax1oMm 3aaHNM yCTaHOBHMTE BEPHBIH OTBET M3 YHCHA MPEUIOKEHHBIX: A), b),
B))

1.Kakas u3 3anuceil iBasieTCsl BEpHOM?

A)(x;y) E AXB & xeBuyeA;
B)(x;y) € AXB < x€AuyeB;
B)(x;y) € AXB <& x€Auny€eA.

2.Kakoe MHOXECTBO SBISICTCS JCKAPTOBBIM IPOM3BEICHHEM MHOXECTB A u B,
ecruA={a;B}, B={1;2}

A)A x B={(a; 1), (a; 2), (8; 1), (B;2)};

B) A x B={(1;a),(2; a), (1; B), (2;B)};

B) A X B ={(a; a), (8; B), (1; 1), (2:2)}.

3.1t mo6wix MHOXeECTB A, B, C BepHO paBEeHCTBO:
A)AUB)XC=(AXxC) N BxC);
B)A X B=B X A;
B)A X B # B X A.
11



4.XapaKTepI/ICTI/I‘IeCKOC CBOﬁCTBO 3JICMCHTOB IleKapTOBa HpOI/IBBe,HeHI/IH MHO>XCCTB
A u B umeet BuJ 0Tpe3KoB, NapauienbHbeIX ocu OX:
A)A={-1;0;1;2 }, B=1{2;3};

b) A=[-1;2], B=1{23};
B) A =[-1;2], B=[2:3].
5.01eMeHTHl AeKapToBa Mpom3BeneHHss MHOXectB A = R mw B = [-1;2] Ha

KOOPJWHATHON IJIOCKOCTH UMEIOT BUJ:
A) onocsl, mapamensHoi ocu OX;
B) otpeskos, napaiiensHbix ocu OV
B) npsmMoyronpHUKA.

Bapuanr - |1

B xax1oM 3aaHHM yCTaHOBMTE BEPHBIM OTBET M3 YMCIA MPEUIOKEHHBIX: A), b),
B),

1.Kakas u3 3anuceil sBIsieTCSl BEPHOM?

A)(x;y) €E AXB & xeBuyeA;
B)(x;y) € AXB << x€Auy€eB;
B)(x;y) € AXB < x€Auny€eA

2.KaKOC MHOXCCTBO ABJISICTCA ,Z[eKapTOBbIM HpOHSBeI[CHI/ICM MHOXCECTB A nu B,
ecnru A={1;2}, B={a;B}

A) A X B={(a; 1), (a; 2), (8; 1), (B;2)};

B) A X B={(1;a), (2; a), (1; B), (2;B)};

B) A X B = {(a; a), (8; B), (1; 1), (2;2)}.

3.[n1a mo6sIx MHOXeECTB A, B, C BepHO paBeHCTBO:
A)AUB)XC=(AXC) N BxC);

B)A X B=B X A;

B)(AXB)XxC# A X (B.xC)

4. XapakTepuCcTHIeCKOe CBOHCTBO JIEMEHTOB JIEKapTOBa IPON3BE/ICHHUS MHOXKECTB
A u B umeet Buj 0Tpe3KoB, napamuiensHeix ocu OV
A)A={-L0;1:2 ), B={23};

b) A=[-1;2], B={231};
B) A =[-1;2], B=[2;3].
5.0meMeHTBl JIeKapToBa Mpou3BeaeHus MHokecTB A = [152] w B = R Ha

KOOPJIMHATHOM TTIOCKOCTH UMEIOT BUJ:
12



A) nonocsl, napamnensHoi ocu OY;
B) otpeskos, napaniensHsix ocu OY;
B) npsiMoyronbHUKa.

Konmponwsnuvie éonpocut
1. Jlaiire onpeneneHue AEKapTOBY MPOU3BEICHHUIO JIBYX MHOXECTB, # MHOKECTB.
[epeuncnute crnocoObl 3alaHUsl JEKapTOBa MPOU3BENCHUS MHOXKECTB, MPUBEINUTE
IpUMEPHI.
2. OxapaxrepusyiiTe H300paXCHHE Ha KOOPIWHATHOW IUIOCKOCTH 3JIEMEHTOB
JeKapTOBa IPOM3BEACHHS MHOXKECTB X H Y, paCCMOTPEB Pa3INYHbIE CIyYaH.

Kpumepuu oyenku
OueHKa «omau4H0» BBICTABISIETCS 3a pPabOTy, B KOTOPOH MOJHO U
rpaMOTHO CTYACHT MPUMCHACT TeOpeTI/I‘IeCKHﬁ Mate€puajl MOpU BbIIOJIHCHUN
MPAaKTUYECKUX 3aJaHuM.

Or1eHKa «X0pouioy BHICTaBIIAETCS 32 PabOTy, B KOTOPOH CTYJIEHT ONEepHpYeT
TCOPCTUYCCKUM MaTtepualiom, PpUBOJIUT MIPpUMEPHI, TMOATBEPKAAIOIINEC
TEOPETHYECKHE IOJIOKEHHs, OJHAKO, JOMyCKaeT MpH 3TOM HE3HAYUTENbHBIE
HETOYHOCTH.

OueHKka «ydoenemeopumensHnoy BEICTaBISIETCS 3a paboTy, KOTOpas B 00IemM
IUIaHE COOTBETCTBYET TpeOOBaHMAM K JaHHOMY Buay pabor. OTCyTCTBYIOT
CaMOCTOSATENLHOCTh CYKIACHHMH, YETKNE BBIBO/IBI, YOSIUTEIbHbBIC IPUMEPEI.

OueHka «Heydos1emeopumenbioy BHICTABISETCS 3a PabOTy, KOTOpas He
COOTBETCTBYET TpeOOBaHMSAM K JaHHOMY BHIy paboT. B Hel oTcyTrcTByer
MOHUMaHHE TEOPETHYECKOr0 MaTepuana, HapyIleHsl TpeOOBaHHSA K COCTABJICHUIO
OTYCTa, HCT CaMOCTOATCJIbHOCTHU B BBICKA3bIBAHUAX.

YueOnasi u cienuajbLHAas JUTEpPaTypa

1. Croiinosa JLII. TeopeTudeckrie OCHOBBI HAUaJIbHOTO Kypca MaTeMaTHKU: y4eO.
nocodue s CTyA.y4upexaeHud cpen. npod. odbpasosanus / JLII. Croiinosa. — M.:
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2. AwmatoBa ['M. Matemarnka. YHOpakHEHUs W 3aqadu: ydeOHOe mocoOue s
CTYACHTOB BBICHI. Iiefl. y9eOHbIX 3aBeneHuit / [.M. AmaroBa, M.A. AmaroB. — M.:
Wznatensckuii neHTp «Akagemus», 2016. — 332c.

3. http://www.ru.wikipedia.org

4, http://www.math.ru/

IMpakTuyeckoe 3ansaTHe Ned
Tema: Pemenue 3anad mo teme: «Onepanny HaJ MHOKECTBAMI»
Hean: cdopmupoBaTh yMEHHS BBHIIONHATH ONEPAlMH HAXl MHOXKECTBAMHU:
nepeceucHre, 00bEJMHCHUE U BBIYUTAHIE MHOXKECTB, JICTIaTh BEIBOIBI.
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IIpumensiemoe odopynoBanme: yueOHUK 1o mMaremaruke asrop JLII. CroiinoBa,
TeTpaau, KOMIIBIOTEP, IPOEKTOP, MHTEPAKTUBHAS JOCKA.

3ananue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH TEOPETUYECKUH MaTepuan, HOATOTOBUTH CBOMCTBA omepanui Hax
MHOX€ECTBaMHU.

Il1an 3ansaTus

1.MaremaTnueCcKHi TUKTAHT.

1.

2.
3.
4
5

~No

9.

10.
11.
12.
13.
14.
15.
16.
17.

Pasmiaable COBOKYITHOCTH OOBEKTOB HAa3BIBAIOT ...

Yro Ha3bIBaeTCs MyCcThIM MHOXKecTBOM? Kak 0HO 0003HauaeTcs?

Yro Ha3BIBAETCs DJICMEHTAMH MHOECTBa?

MmHosxecTBa OBIBAIOT ... H ...

Kak o603HagaroTcs Ha MUChbME MHOXKECTBA: HATYPaJIbHBIX UHCEN, IEIIBIX
YHCell, pallMOHAJIbHBIX YHCEN, JeUCTBUTEIbHBIX YNCEN?

Kakwe cymecTByrOT cClIOCOOBI 3a1aHUST MHOKECTB?

Yrto Takoe XapaKTepUCTUUECKOE CBOMCTBO?

Ecim muoxectBa A W B uMeroT oO0mme 3J€MEHTHI, T.€. DJIEMEHTHI,
MpHUHAAJICKAIIAE OTHOBPEMEHHO A U B, TO TOBOPST, YTO 3TH MHOKECTBA

B kakom cirydae MHOXKECTBO B, SBIIIETCS TOJIMHOXKECTBOM MHOXKeCTBa A?
[TycToe MHOXECTBO ABISETCA MOJMHOKECTBOM ... MHOJKECTBA.
3anuimmure onpeaeeHne PaBeHCTBA MHOXKECTB.

Urto Ha3bIBACTCS MEPECCUYCHUEM MHOXECTB A u B?

Urto Ha3bIBaETCS OOBEAMHEHHEM MHOXKECTB A U B?

3anuImuTe CBOMCTBA NepeceueHNs U 00bEAMHEHUSI MHOXKECTB.

Uto Ha3bIBaeTCS BRIYMTAHHEM MHOXECTB?

Urto Ha3BIBAeTCS IOTIOJTHEHHEM MHOXeCTBa?

Uto Ha3bIBAETCS IEKAPTOBBIM MPOM3BEICHIEM MHOXKECTB?

2.BbInoJiHeHHe MHCbMEHHBIX 3a1aHH.

1.

2.
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3anuimTe MHOXKECTBO OYKB B CJIOBE «MaTEMaTHUKa» M MHOXKECTBO ITU(D B
3anucu yucna 5125353.

3anumunTe, WUCMOJIB3YsS CHMBOJIBI, MHOXXKECTBO P, €clii OHO COCTOUT W3
HaTypaibHbIX yuces: a) 6ompmmx 100, HO MeHbmmx 500; 6) MEHBIIUX
720.

Ilepeunciaure dJIEMEHTHI CIEIYIONMIMX MHOXECTB: A — MHOXECTBO
HaTypaJbHBIX dncesn MeHbpmuUX 50 m kpatHeIXx 5; B — MHOXecTBO
JIBy3HAUHBIX yHcell, aensmuxcs Ha 10.

Hansl nBa MHOXecTBa: X = {2, 4, 6} nuY = {0, 2, 4, 6, 8}. BepHo 1u 4TO:
a) MHOXecTBa Xu Ymepecekarorcs; 0) MHOXKeCTBO X  SBISIETCS
MOJIMHOKECTBOM MHOXecTBa Y; B) MHOXecTBO P = {4, 0, 6, 8, 2} paBHO
MHOXeCTBY Y ?



5. M3o0pasute 1mpuM TOMOIIM KpyroB OJiliepa OTHOLICHUS MEXKIY
mHoxxectBamu C u D, ecmu: C — MHOXKeCTBO IBY3HauyHbIX uucen, D —
MHO>KECTBO YETHBIX HAaTYpaJbHBIX YHCEIL.

6. Hcnone3yst KOOpIMHAaTHYIO NPSIMYIO, HalJUTe MEpeceueHue MHOXKECTB
pELICHUH HEPAaBEHCTB, B KOTOPHIX X — AEHCTBUTEIBHOE YHCIIO: @) X > -2 U
x>0;0)-2<x<4mnx=>-1

7. Haiigute oObenmHeHNE MHOKECTB A U B, ecmu: a) A = {26, 39, 5, 58, 17,
81}, B = {17, 26, 58}. 6) A = {26, 39, 5, 58, 17, 81}, B = {17, 26, 58, 5,
39, 81}.

8. Mamel MHOXecTBa: A — HaTypalbHBIX dYHCeN, KpaTtHeXx 2; B -
HaTypalbHBIX 9HCell, KpaTHBIX 3; C — HaTypaJbHBIX YMCEN, KPAaTHBIX 5.
W300pa3ute npu moMoIH KPyroB Diiepa JaHHbIC MHOXKECTBA U OTMETHTE
IITPUXOBKOI 001acTh, H300paaromryto MHOXkecTBO A N BUC.

9. U3 MHOXKECTBa TPEyroJIbHUKOB BBIJICITHITH MOZAMHOXECTBa
TPEYroJIbHUKOB: a) MPSMOYTOJbHBIE, PABHOOCAPEHHBIC, PABHOCTOPOHHHE;
6) ocTpOoyroJbHBIE, TYNOYTOJIbHbIE, IPSIMOYTOJIbHbIE; B) PABHOCTOPOHHHE,
NPSIMOYTOJIbHBIE, TYIIOYToJIbHbIE. B KakoM ciyyae Ipou30uuIo pa3oreHue
MHO)KECTBA TPEYTOJIbHUKOB Ha KIACCHI?

10. Haiinure pasHocth MHOXecTBa A u B, ecmu: a) A= {1,2,3,4,5,6} uB=
{6,2,3,4,5,1};6)A={1,2,3,4,5,6} uB={2,4,6,8, 10}.

11. TlepeuncnuTe IEMEHTHI IeKapToBa pom3BeneHus A x B, ecimm: A = {a, b,
c,d} uB={b,k,I}.

12. B Tperbem Kiacce AETH KOJUICKIIMOHMUPYIOT MapKH M MOHETHl. Mapku
KOJUIGKIIMOHMPYIOT § dYeJIoBeK, MOHETHl — 5 denoBek. Bcero
KoJuIeKIoHepoB 11. OObsicHHUTE, KaK 3TO MOXKET ObITh. CKOJIBKO YEJIOBEK
KOJUIEKIIMOHUPYIOT TOJIbKO Mapku? ToIbKO MOHETHI?

Yka3zaHus no cOCTaBJEHUIO 0TUETAa: CTYACHTBI CAAI0OT BBITIOJTHEHHBIC TMCHbMCHHO
B TETPAAU yIIPaXKHEHMUS.
KonTpoabHbIe BONPOCHI

1. Haiite ompezneineHue BCEM OINEpalysM HaJ MHOXXECTBaMHM, NPHUBEIUTE
TIPUMEPHI.
2. [lepeuncnure OCHOBHBIE 3aKOHBI ONEPAIMi HaJl MHOXKECTBaMHU.

Kputepuu ouenku

OlleHKa «OTJHMYHO» BBICTABISIETCS 3a pabOTy, B KOTOPOW IOJIHO M TPaMOTHO
CTyIIeHT HpI/IMeHﬂeT TeOpeTI/I‘ICCKI/Iﬁ MaTepI/IaII HpI/I BBIIIOJIHCHU N HpaKTI/I‘IeCKI/IX
3aJaHUH.

O1eHKa «XOpOIIO» BEICTABISAECTCA 3a pabOTy, B KOTOPOH CTYAEHT ONIEpHpYyeT
TEOPETUYECKUM MaTepuaoM, MPUBOAUT  TPUMEPHI, TIOATBEPKAAIOIITIE
TEOPETUYECKNE IIOJIOKEHUSA, OJIHAKO, JAOIYCKAeT MpPU D3TOM HE3HAUYUTEIIbHBIC
HETOYHOCTH.
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OreHKa «yI0OBJETBOPUTEIbHO» BBHICTaBIsIeTCS 3a paboTy, KoTopas B o0mem
IUIaHE COOTBETCTBYET TpeOOBaHMAM K JaHHOMY BHULy paboT. OTCYTCTBYIOT:
CaMOCTOSATENLHOCTD CYKACHHI, YETKHE BBIBOJBL, YOCIUTEIILHBIE IPUMEPEI.
OneHKa «HEYAOBJIETBOPUTENBLHO» BBICTABIIETCS 3a pabOTy, KOTOpas He
COOTBETCTBYET TPEOOBaHMSAM K JaHHOMY Buay pabor. B Heil orcyrcTByer
MOHMMaHHE TEOPETHYECKOTO MaTepHaja, HapyLIeHbl TPeOOBaHUS K COCTABICHHIO
0TYETa, HET CAMOCTOSITEIbHOCTH B BEICKA3bIBAHUIX.

Y4eOHasi u cnenuaabHas JUTEpaTypa
1. Croiinosa JL.II. TeopeTndeckre OCHOBBI HAYaJIHHOTO Kypca MaTeMaTHKH: y4eO.
mocoOue sl CTy.yapekaeHnit cpen. npod. oopazosanus / JLII. Croitmoa. — M.:
Uznatenbckuii nentp «Axagemus» 2017. —272¢.
2. AwmaroBa I''M. Maremaruka. YnpaxHeHus u 3aja4yu: ydeOHoe mocoOue st
CTYZICHTOB BBICIL. TIeJl. yueOHbIX 3aBenenuit / .M. AmaroBa, M.A. Amaros. — M.:
Uznatenbckuii neHTp «Akagemus», 2016. — 332c.
3. http://www.ru.wikipedia.org
4. http://lwww.math.ru/

Tema 1.2. TekcToBas 3aJa4a 1 MPOLIECC €€ PELICHHS
I[IpakTuyeckoe 3ansaTHE Ned

Tema: «OTambl pemieHUs TEKCTOBBIX 3a/ad apU(PMETHYCCKAM CIIOCOOOM, H
IMPUEMBI UX BBITIOJTHCHUS ).

He.]'lb: 3aKpCIUTh JTallbl PCHICHUEC TCKCTOBBLIX 3aja4 pPa3JIMYHbIMHU METOAAMH U
crioco0amm.

IIpumensiemoe oGopynoBanue: CroitmoBa JLII. TeopeTuueckne OCHOBBI
HavyalIbHOTO Kypca MaTeMaTHKH: y4e0. MocoOue I CTY/A.yUpeKAeHUH cpell. mpod.
obpazosanus / JLII. CroitioBa. — M.: U3natenbckuii ueHtp «Axagemus» 2017. —
272c.

[IK, uHTEepaKTHBHAS TOCKA, MPOCKTOP, OAHK AIICKTPOHHBIX MPE3CHTAIIHA.

3aganmue 119 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH MaTepuai JiekKiuu «CTPYKTypa TEKCTOBOM 3a1aur. MeTOABI U CIIOCOOBI
pEIIeHHS TEKCTOBBIX 3a/1a4. DTAIlbl PEIICHUS U IIPUEMBI X BBITIOJTHCHUS Y.

Ilnan 3anaTHA
1.OTpaboTka TeOpeTHUECKOT0 MaTepraa 1o TaHHOW Teme. Bompocsr:
- JlaiiTe onpezeneHre TEKCTOBOM 3aaye.
- KakoBa cTpyKTypa TEeKCTOBO#M 3amaun?
- B xakoit popme MoxkeT popMyaupoBaThcs TpedoBaHue?
- HazoBuTE OCHOBHBIC METOIBI PEIICHUS 3a]1a4.
- [lepeuncnute dTambl peHICHUS 3a/1a4 apH(QMETHUCCKUM CITOCOOOM.
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- Kakune nmpuémbl MOTYT OBITH UCIIONIB30BAHBI HA KaXK/IOM JTalle PEIICHHUs 3a/1auu.

I1. OrpaboTka NpaKTUYECKOr0 MaTepHuara.
Bemmonnenue ynpaxnenni no yuebnuky Croinosa JL.II. Marematuka ctp. 117
ynp.1(a), 2, 3, 4, 5(a), ctp. 120 ynp. 3(a), ctp. 134 ynp2(a)

Yka3aHus 10 COCTABJEHHIO 0TYETA: CTYJCHTHI CIIAI0T BHIIIOJIHEHHBIE TUCEMEHHO
B TETPaAN YIPaKHEHUSL.

Konmponwsnuie 6onpocet:
1. OxapakrepusyiiTe pa3Hble CIOCOOBI PEIICHNUS 3a/1a4.
2. Ilepeuncnure 3Tansl pemeHNs 3334 apH(YMETHIESCKIM CIIOCOOOM M MPUEMBI UX
BBITIOJTHEHHS
3.Pemure 3amauy pazin4HbIMU croco0amu (apudMeTHYecKuM, anredpandecKkum,
MPaKTHYECKUM U rpadUuecKuM)
«Poibax notiman 10 pei6. M3 nux 3 newa, 4 okymns, ocmanvhvie wiyku. CKOIbKO UyK
notman pelbak? »
4.HazoBuTe pasHble (HOpMBI 3aIiCH pELICHNUS 3a1a4.

Kpumepuu ouenku:

OlieHKa «OmMAUYHO)» CTABUTCS, €CIIH CTYJCHT UMEET ryOOKHe 3HAHUS 110
JAHHOW TeMe, CBOOOJHO BBIMONHSIET 3aJaHusl Pa3IUYHOTO XapaKTepa, YeTKO
BJIajIeeT Pa3IMYHBIMUA METOAAMH U CIIOCO0AMU PEIICHUS 3a/1a4.

OlieHKa «XOpoutoy CTABUTCS, €CIIU CTYACHT OOHApy)XHUBAeT XOpollee
3HAHHUE TEOPETUYECKOr0 MaTepHaia, HO JOMYCKAeT eJIWHUYHbIE OUIMOKH TpH
peLIeHUH 33/1a4.

OneHka «yooeiemeopumenbHoy CTaBUTCS, €CIH CTYJACHT HWMeEET
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIYCKAeT 3HAYUTEILHOE KOJIMYSCTBO OMIHOOK
MPY peUIeHUH 1 0hOPMIICHUH 3a/1a4.

OneHka  «HEY00s1emeopUmenbHo CTaBUTCH, €CIM  CTYJEHT
oOHapy)XMBaeT HEe3HaHWE OOJIbILEH YacTH TEOPETHYECKOro Marepuala, KOTOpoe
BJIEYET OOJIBIIOE KOTNIECTBO ONIMOOK MPH BHITOTHEHUH MTPAKTUIECKUAX 3aIaHHH.

YueOHas U cnenHaIbHAsA JUTEpaTypa

1. Croiinosa JL.II. TeopeTnyeckne OCHOBBI HAYAJILHOTO Kypca MaTeMaTHKH: yueO.
nocodue s CTyA.yupeskaeHui cpea. npod. odpasosanus / JL.II. Croiinosa. — M.:
Wznarensckuii neHTp «Axagemus» 2017. —272c.

2. Awmatosa I''M., AmMatoB M.A. Maremarrka. YIpakKHEHHs ¥ 3a1a4d: yaeOHOe
mocoOue Iyl CTYIEHTOB BBICHIMX IEJarorn4eckuX y4eOHBIX 3aBeleHHH — M.:
W3natensCkuii eHTp «AkageMus», 2016

3. http://www.math.ru/

IIpakTuyeckoe 3ansaTue Neb
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Tema: «Pemenue 3agau «Ha 4acTH», «Ha JBIDKEHUE». MoaeaupoBaHue B Ipolecce
peIIeHNUs TEKCTOBBIX 3a7a4.

Heab: chopmupoBaTh yMEHHS pelIaTh 3aJadll «Ha YacTH», «HA JBHKEHHUEY,
MO/JIEIUPOBATh PELICHNS TEKCTOBBIX 3a]1a9».

IIpumensiemoe oGopynoBanme: Croitnosa JLII. Teoperuueckue OCHOBBI
HAYaJIBHOTO Kypca MaTeMaTHKH: y4e0. TOCOOUE /IS CTYA. YUPEIKACHUH cpell. mpod.
obpazosanms / JLII. CroiinoBa. — M.: M3parensckuit ieHTp «Akagemus» 2017. —
272c.

[IK, mHTEepaKTHBHAS TOCKA, IPOEKTOP, OaHK AIICKTPOHHBIX IPE3eHTALINH.

3asaHue 1151 MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH MaTepHai Jekuun «CTpyKTypa TeKCTOBOH 3a1aur. MeToasl U CIIocoOBI
peuICHus TEKCTOBLIX 3a1a4. DTtansl peuicHUA U MMPUEMBI UX BBITIOJITHCHUS ).

Ilnan 3ansaTus

|.OTpaboTka TEOPETHUECKOTO MaTepHaa o JaHHOH Teme. Bompocsr:
- HazoBuTe OCHOBHBIC METO/IBI PEIICHUS TEKCTOBBIX 3a/au.
- [lepeuncnure sTamsl peleHys 3a1a4 apuPMETHIECKUM CIIOCOOOM.
- Kakne mpuémpl MOTYT OBITH UCIIONIE30BaHBI HAa KaXKIOM dTAalle peIeHUs 3a1a9H.
- Uro mpencraBnseT co00i MOAETNPOBaHIE TEKCTOBO 3a1a4m?
Paccmotrpure cxeMy W TpHBEOWTE TPHMEPHl 3a1ad, MPH PEHICHHH KOTOPBIX
HCIIOJIb30BAJIACH TIPE/ICTABICHHBIC BHIIBI MOJICIICH.

MOACAN, NPHAeTINe s e
MR TORCTORAMX 3aAdY

|
i 1

CXCMATICIPOINATTHE Deakone

| |
' ' ' {

’ He e yse e Ipadhuueckne l CaroBecnne AT MATIOC KNG
L l, - == —a— —
bel  [peaser b=l PrcyHoR Kparxas bl Brapamonie
| 1anncy
\ dusocTerean Yoauurran - Sannck o
- - Tabrsmm b
HPEANMCTOR PRHCYHOK ACHCTRIM
= Cxema r- Ypannenue
Cuoroma
Yeprres b
YiMinenun
BonoMorarealane Pewawnmne

I1. OrpaboTka NpaKTUYECKOr0 MaTepuaa.
1.Bemmonsenue ynpaxuaeHuid no yueOnuky Croinosa JLIT. Maremaruka. Pemenue
3amad Ha yactu ctp.138 ymp. 4(a), 5(a), 6(B).
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2.Pewenue 3ana4 Ha nBrkenue crp. 150 ymp. 3-6(a)
3.Pemnre 3ama4m, CBSI3aHHBIE C HAIIMM PETHOHOM W MNPEANPUSATHIMH TOpOAa
Crapsrii Ockod.

1)

2)

3)

4)

5)

6)

7

8)

=

Craperiit Ockon 06Ut ocHOBaH B 1593 roay. Cxonbko jet OyneT ropoay B 2023
rony? (OtBer: 430 7eT)

Ilo cratucrnyeckum paHHbiM 2017 roja YHCIEHHOCTh HAceNCHHS B TOPOJC
Craperit Ockonr cocraBisier 223360 uemoBek. Hafinure cpemHIO MIIOTHOCTH
HACEJICHHS Ha KBaJIPAaTHBIA KWIIOMETP, €CIIU IUTomans ropoaa pasHa 200 KB. KM.
(OtBeT: 1116,8 yen Ha KB KM)

IInomans Tepputoprm CTapoOCKOIBCKOTO OKpyra paBHa 1693. Kakosa
TUIOIIAAb TOPOJA, SCIIM M3BECTHO, YTO OHA MCHBIIE IO OKpyra Ha 1493
kB. kM? (OtBet: 200 KB. KM)

Cymma BBII Poccun B 2008 . coctaBumna 41277 mapa p., u3 kotopsix 0,29%
TOBApOB U YCIyT IMpou3BeAeHo B CTapoOCKOJIBCKOM ropojickoM okpyre. Kakosa
cymMma BBII B CtapoockoibsckoM ropojckoM okpyre? (Otset: 120)

CKOJIBKO JIET CKOPOCTHOMY TpamBalo, eciii cBoe 35-netue o ormetuna B 2014
roay? (OtBet: 40)

T'onoBas Belpyuka komnanuu MetamiounBecT B 2014 r. cocraBuna 6367 miH
mon., a B 2017 1. — 7187 wmuH mom. Ha ckombko BEIpocia TNPHOBLIL
npomsBoacTea? (OtBet: 820 MiH 1071.)

Ha Crotinenckom 'OK B 2016 r. 65110 100BITO 35833 THIC. T XKENE30PYIHOTO
CBIPBI, U3 HUX 1583 ThIC. T OOTATO¥ JKENe3HOH PyIBI, a OCTABHOE KETIE3UCTHIH
KBapHT. CKOJBKO THIC. T OT OOIIETO CHIPhS COCTABILIET KEIE3UCTHIN KBApIUT?
(OtBer: 34250 THIC. T)

Iena xouder «Jlerckuii cyBenup» ot hadpuku Cnassiaka 403 p 3a kr.

CKOMBKO KT Takux KoH(peT MoxHO KynuTh Ha 1000 p? (OTBeT: 2KT)

XBaTUT JIM OCTaBIIHUXCS JAEHET, 4TOObI KyNUTh KOpPOOKYy KoHper «IItuubs
cnacte» 3a 87 py6.? (OtBeT: 1a, T.K. octaHeTcsa 94 pyOis)

Yka3zaHus 110 COCTABJICHHIO 0TYETA: CTYJEHTHI CIAIOT BHIIIOJHEHHBIE MTUCBMEHHO
B TETPa/Il YIPaKHEHUSL.

Konmponwnuie éonpocut:
1 UYewm xapakTepU3yHOTCS 3a7a4l Ha JIBIKCHHE?
2 Kakwue BHIBI MOJIENICH 1IEIECOO0PA3HO UCIIONIB30BATh IPU PEIICHUH 3314
«HA YaCTH», U «HA JBUIKECHHEN?

Kpumepuu ouenxu:
O1eHKA «OmMAUYHO» CTaBUTCS, €CIIM CTYACHT UMeeT IITyOOKHe 3HAHUS I10

JIAHHOW TeMe, CBOOOJHO BBITIONHIET 3aJlaHUsl PA3IMYHOTO XapakTepa, YEeTKO
BJIaJCET PA3IMIHBIMUA METOIaMH H CTIOCO0aMHM peIIeHHs 3a1ad.
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OueHka «Xopouio» CTaBUTCA, €CIH CTYAEHT OOHAapyKUBaeT XOpollee
3HaHHE TEOPETUYECKOro Marepuajia, HO JOMyCKaeT eAWHUYHbIE OMIMOKU IpH
pelIeHny 3a/1ad.

OueHka «yooenemeopumensHoy CTaBUTCS, €CIM CTYISHT HMeEeT
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAUMTENIbHOE KOJIMYECTBO OLIMOOK
NP peLIeHUH U 0(OPMIICHHH 33/1a4.

OueHka  «Heyooenemeopumenbno»  CTaBUTCS,  €CIOM  CTYACHT
0oOHapy)XMBacT HE3HAHWE OONBIIEH YaCTH TEOPETHIECKOTO MaTepHaia, KOTOpoe
BJIEYET OOJIBIIOE KOJIMYECTBO ONMIMOOK IPH BHIITOJHEHUH MPAKTUIECKUX 3aJaHUH.

Y4yeOHas u cienuaibLHAsA JUTEpPaTypa

1. Croiinoa JL.II. TeopeTndyeckre OCHOBBI HAYaTHHOTO Kypca MaTeMaTHKH: y4eO.
moco0ue i CTY/I.YUpexKaeHu cpen. npod. obpazosanus / JLII. Croiinoa. — M.:
Wznatenbckuii nentp «Axagemus» 2017. —272c¢.

2. AwmatoBa I''M., AMatoB M.A. Maremaruka. YOpaXHeHUS U 3a7auyd: ydeOHOe
nocobue s CTYACHTOB BBICHIMX IEarOTHUECKHX Y4eOHBIX 3aBefieHHMH — M.:
Wznarenbckuii neHTp «Akagemusy, 2016

3. http://www.math.ru/

IpakTnueckoe 3ansaTue Ne7

Tema: «KKoMOMHATOPHBIE 321aYH M UX pellleHHE)

Hean: yuuThes periath 3agadyd Ha NpUMEHEHHE (DOPMYI YHCiIa MePECTaHOBOK,
pa3MelieHui, coueTaHui

IIpumensiemoe obopynosanue: Ilexnenxuit M. JI. Maremaruka, Cnupuna M.C.,
CrupuH [1.A. Teopust BeposTHOCTEH U MaTeMaTUIeCKasi CTATUCTUKA, IPE3EHTAIINS
3agaHue AJ1s1 NOATOTOBKH K NPAKTUYECKOMY 3aHATHIO!

MOBTOPUTh JIEKIMOHHBI Marepuan no Tteme: «llepecTaHOBKHM, pa3MeLICHHUS,
coueranusi. DopMyJibl UKCIIA IEPECTAHOBOK, pa3MELIEHUH, cOueTaHUIl».

Ilnaun 3ausTus

1. IloBTOpEHME H3YYECHHOI0 MATEPHAJIA.

Komounamopuka —pa3jien MaTeMaTUK{, 3aHUMAIONIMICS IOJICYETAMU
KOJINYECTBA Pa3IMYHBIX KOMOWHAIINN MEXAY 0OBEKTaMH.

IIpasuno cymmul: €Ciiv 3JIEMEHT a MOXHO BbIOpaTh K criocobamu, a 3JIeEMEHT 6
— M croco6amu, TO BEIOOD «a uau 6» MOXKHO CAeNaTh K+ m criocobamu.

IIpasuno npoussedenus: €Ciiv dIEMEHT a MOXHO BbIOpaTh K crmocoGamu, a
DIIEMEHT 6 — M crocoGaMu, TO BBIOOD «a U 6» MOXHO CIeNaTh KX M crocoGamu.

Ilepecmanoexu 6e3 nosmopenuil.

IlepectaHoBKH - 3TO KOMOMHALIMY, COCTOSIIUE U3 OJHUX U TEX KE FIEMCHTOB
U OTJIMYAOIIUECS TOJBKO MOPSIKOM PACIOJIOKCHUS ITHX 3JIEMEHTOB. Bo3pMeM n
pa3IMYHBIX 3JIEMEHTOB ai, 82, 83, ... an; OYJAEM MEPeCTaBIATh STH JIIEMCHTHI
BCEBO3MOXHBIMH CITOCOOAaMU, OCTaBIIsAsA 0€3 U3MCHCHHUS YUCIIO 3JICMEHTOB M MCHSS
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TOJIBKO MOPSJIOK UX pacroyokeHus. O003HaunM 00IIee YHCIO0 MOTYICHHBIX TAKHM
obpaszom mepectaHoBOK P(n). P - mepBast OykBa (paniry3ckoro ciosapermutation -
MePECTAHOBKA.

CocTaBuB Ta0JMIly MEPECTAHOBOK JUISl N 3JIEMEHTOB U MpuUMeHuB (n - 1) pa3
MPABUJIO MPOU3BEICHHS, TIOJTYYUM YHCIIO BCEX BO3MOXKHBIX MEPECTAHOBOK:

PN)=ne(n-1)s(n-2)e¢...¢3¢21=n!

Takue mepecTaHOBKH HA3BIBAIOTCS MIEPECTAHOBKAMH 0€3 MOBTOPEHUI (0AWH U
TOT K€ DIIEMEHT HE MOKET MMOBTOPUTHCSI B KOMOWHAIIMH, BCE AIIEMEHTHI PA3INIHEI).

3amada: meCTh 4eJIOBEK MOTYT B Pa3sHOM IIOPAIOKE CECTh 3a KPYTJBIA CTOJI,
CKOJIBKO CYIIECTBYET CIIOCOOOB Pa3MECTUTh 3TH HIECTh YEIOBEK 3a CTOJIOM?

Pemenne: T.x. Bce JIFOIU pa3iIHYHBl I WX KOMOWHAIINU Pa3iHYarOTCsS TOJIBKO
MOPSIIKOM CJICAOBAHMsI, TO MBIl IMEEM MEPECTAHOBKHU 0€3 MoBTOpeHui. Onpeaenum
HUX 4YUCJIO:

P(6)=6!=1¢2¢3¢4+5+6=720.

Pazmewenusn 6e3 noemopenuil.

Pa3MeIlIeHI/I§IMI/I Ha3bIBAIOT KOM6I/IHaI_lI/II/I, COCTaBJICHHBIE H3 1N JaHHBIX
anemeHToB 1o k snementoB (k<=n, k>0), KOTOpBIC OTINYAIOTCSA JIUOO COCTABOM
JJIEMEHTOB, IJIMOO TIOPSAOKOM  paCIONIOKeHHs dieMeHToB. (OO0o03Ha4aroTCs
pasmerenus AnK. A - mepBas GykBa (PpaHIly3CKOro clioBa arrangement, yto B
nepeBoJe oO3HayaeT 'pasmelieHue", "mpuBeneHue B mopsnok”. Yucno Bcex
BO3MOXKHBIX Pa3MEUICHUH HaXOIHUTCS 110 (GopMyIIe:

i al
ATy
3ajava: pacmycaHue OJHOTO JHS COCTOMT U3 ABYX map. OnpeneiauTts 4uciio
BapUAHTOB paclMCaHusA NPpU BLI60pe W3 IIATH AUCLHUILIIMH, €CJIH HEC MOXCT OLITH
OAWHAKOBBIX I1ap.

Pemenune: umeeM pasmenienusi 0e3 MOBTOPEHHI M3 ISTH JJIEMEHTOB 110 Ba,
2 3l 3l

W3 YHUCIIO: G-2) 3

Couemanus 6e3 nosmopeHuii.

CoueTaHHsSIMH HA3bIBAIOT KOMOWHAIMH, COCTABJCHHBIE W3 N Pa3IUYHBIX
aneMeHTOB o0 k (k =< n) sneMeHTOB, KOTOpBIC OTIMYAIOTCS XOTSI OB OJHUM
snementoM. Coueranus o6osHauatotcs: CpXC - meppas Oykpa (paHIly3cKOro
cioBa combinasion- coueranue.

CocTtaBUM W3 N 3AJIEMCHTOB BCEBO3MOJXKHBIC COUYCTaHWS MO k 31eMEHTOB B
kaxgoM. Mx 6yger Cn¥. BHyTpU KaXmOro coueTaHHs, COCTOAIEro u3 kK
JJIEMEHTOB, 00pa3yeM BCEBO3MOXKHBIC KOMOWHAIIMH, YYWTHIBAIOIINE IOPSIOK
CIIeZIOBaHUS B HUX 3JIEMEHTOB. Takmx xoMOmHarmii Oymer Py, T.K. MBI B Hamem
COYeTaHUM 00pa30BHIBAEM IEPECTAHOBKU. BCero pasmuyHbIX KOMOWHAIMK M3 n
AJIEMEHTOB 1O k B KaKIOW, OTIMYAIONMXCS APYr OT Ipyra JuOO COCTaBOM
(3meMeHTaMu), THOO TIOPSAKOM HX ciemoBaHms, Oymer Cp‘e Px. Ho Takme
KOMOWMHAIIMH HA3BIBAIOTCS pa3MeIneHnaMu. TakuM o6pasom, AqK = Cpke Py, Torma:
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k A,
c P,

3ajaya: B [IaXMaTHOM TYPHHUPE Y4acTBYET 7 4eJOBEK; CKOJIBKO MapTHi Oyner
CBITPAHO, €CJIIM MEXAy JIIOOBIMH JIByMsl y4YacTHHKaMH JIOJDKHAa OBITh ChIpaHa

naprtus?
Pemenue: mMeem coveranusi 0e3 MOBTOpEHHMH M3 7 3JIEMEHTOB MO 2; HX
2
7l ce7
Cl-= A _ P TTe e ; =21
YHCIIO: P, 20-2)

Topanok pactoraxeimu Butop nomaoxecrsa
NEMENTON ANEMENTON M1 MIKIXECTI

=

VAN,

Bea nosropennit Ber nosrapesnit Bes powroperani
Pyun! 4% n' " n!
A T A (- m)
C pomropesisemi C nosropesivsvm C nosropesmamu
et A & -nv \ An hd A, o i)
Py, my, o, ) rRmy Ay =n" G ':I':f T Corsss

Crxema xomGienaropinx onepatui

2.3akpensienre U3y4eHHOI0 MaTepuaJia.

3anaya 1

B 11-m xmacce 30 denoBek. 18 wyenoBeKk H3Yy4arOT aHIMIMUCKUM $3BIK, 16 —
HeMelkui, 9 — oba s3pika. CKOJBKO YEJIOBEK M3YYalOT a) TOJBKO aHTIMHCKHN
A3bIK, 0) TOJILKO HEMEIKHH SI3BIK, B) HE M3YYalOT HU OJTHOTO SI3bIKA?

Pemienue. a) mockoipKy 18 uenoBek WM3y4aroT aHINIMHCKHMN, M3 HUX 9 M3Yy4aloT H
AQHTIIMACKHAN 1 HeMenkui, To 18—-9=9 yenoBek M3y4aroT TOJIBKO aHTIMHCKUHN S3BIK;
0) MOCKOJIbKY 16 YelloBeK M3y4aroT HEeMENKHUi, U3 HUX 9 M3y4JaroT U HEMEIKUN U
aHTIUiCKUdA, TO 16-9=7 4YenoBeK W3Y4YalOT TOJHKO HEMEIKUH  SI3BIK;
B) MOCKOJIbKY B Kjacce 30 4enmoBeK, W3 HUX 9 W3ydaroT TOJbKO aHTIMHCKHH, 7 —
TONBKO HEMEIKui, 9 — o0a s3p1ka, To 30 — (9+7+9) = 5 yenmoBek He W3ydYAIOT HU
OJTHOTO SI3BIKA.

3ajgaua 2
CKOJIBKHMH CIIOCO0aMH MOXHO TIEPECTaBUTh OYKBBI B CIIOBE «(PUKyCH?
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Pemienue. B nanHOM ciy4yae He0OXOIMMO HANTH YUCIIO NIEPECTAaHOBOK U3 5 OYKB, a

MOCKOJIBKY B CIIOBE «(QHKYyC» Bce OYKBBI pasHble, TO YHCIO MEPECTAaHOBOK

ompenenseM 1o Gpopmyie: Ps=51=1*2*3*4*5=120.

3ajgada 3

CKOJIBKMMH CII0COOaMU MOKHO TI€PECTaBUTH OYKBBI B CIIOBE OTBET»?

Pemenue. Heo6xoaumMo HalTH 4KCIO MEPECTAHOBOK M3 5 OYKB, HO B OTJIMYHE OT

3ajadd 2, 3/IeChb MMEIOTCS TOBTOpPSIOIMEcs OyKBBI — OyKBa «a» ITOBTOPSIETCS

nBaxapl. IlosTroMy wmcno cmocoGoB ompenenuM 1o (opMyne IEepecTaHOBOK C

nosropenusmu: Ps(1, 2, 1, 1) = 5!/ 21 = 60.

1. Topoma A,B,C,D,E momapuo coeanHeHsl npoporamu. CKONBKO pa3HBIX

MapIIpyTOB ITyTEIIECTBHS M3 ropoga A B ropox E c mocemennem emie Kakux-To

JBYX TOpPOJOB MOXHO coctaBuTh? [Ipeamonaraercs, 4To B MapuIpyTe KaxIbli

ropoJl MpPUCYTCTBYeT He 0OoJjiee OIHOrO pas3a, M MapuIpyThl, OTJIWYAIOIINECS

MOPSIKOM CJI€JIOBaHHS TOPOAOB, PA3IHYHBL

3agaua 4

CKONBKMMH CIIOCOOaMH MOXKHO pachpenenuTs cpeau 20 CTYAGHTOB TIPYIIIBI

4eThIpe OueTa B Teartp, eciu

e  OwieTsl Ha OJWH CIIEKTaKIb, M KaKABIA CTYJEHT MOXET IOIY4nTh He Ooiee
OJIHOTO OMJIeTa;

e OwieTsl HA OAWH CHEKTAKIb, M KaXKIBIH CTYAECHT MOXET MOJIYYHUTh CKOJBKO
YroJHO OHMIIETOB;

e BCce OWJICTHI Ha pa3HbIE CIEKTAKIH, U KaXIbIH CTYyIEHT MOJXET IMOJY4HUTh HE
0ollee OHOro OMIeTa;

o BCC 6I/IHCTLI Ha pa3HbIC CIECKTaKJIU, U Ka)KI[LIﬁ CTYACHT MOXKET MOJJYYUTH
CKOJIBKO YTOJHO OHeToB?

3agaua 5

Ectp 4 Omyera Ha KOHLEPT, 5 OUIeTOB B TeaTp U 7 OmieToB B IUPK. CKOIBKUMHU

croco0amMy UX MOXHO PacHpefeIuTh Cpean 25 CTyACHTOB IPYIIIbI, €CIIN KaXKIbIi

CTYZIEHT MOJKET IOJy4WTh He Oojiee OJHOro Omiera Ha Kakaoe Meponpustue?

Buners! Ha 01HO MEPONIPUSTHE CYUTAIOTCS] pABHO3HAYHBIMHU.

3amava 6

JleBouka HaHW3aJa N pasHBIX OYCHMH Ha aHIIMHCKYyl0 OynaBKy. CKOJBKO

pa3IMYHBIX yKpalleHW MOMKET IOJIYYUThCsS TakuM obOpaszoM? JIBa ykparieHHs

Pa3IMYHbL, €CII OHU OTIIMYAIOTCS MOPSIIKOM ClIeJI0OBaHHUs OycHH Ha OyiaBKe.

3amaua 7

VY aunriauuan MPpUHATO OaBaThb JACTAM HCECKOJBKO HWMCEH. CKOJIBKMMH crioco0amMu

MO>KHO Ha3BaTh peOCHKa, €Clii eMy TaayT He Oonee Tpex uMeH u3 300 BO3MOKHBIX,

Y [IPU 3TOM

o HNMCHA MOTYT TOBTOPATHCA,

e  BCC UMEHA PA3IMYHbI?
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YKka3aHusl 0 COCTABJIEHHIO OTYETA: CTYACHTBI CAAKOT Ha IMPOBEPKY TETpaldb C
BBITNIOJIHCHHBIMHU 3aJIaHUSAMMU.

Konmponwsnsie 6onpoceot:
1. Cdopmynupyiite onpenesieHNs IepecTaHOBOK, pa3MEIIEHUH, COYETaHUH.
2. HazoBure ¢opMynbl 4YHCIa IEPECTaHOBOK, pa3MEIIEHHH, COYETaHWH?
IIpuBenure npumepsl

Kpumepuu ouenku:

OlleHKa «OMANYHO)» CTABUTCS, €CIIA CTYACHT MMEeT INIyOOKHe 3HAHUS 10
JIAHHOM TeMe, YMEEeT pellaTh 3a/[au Ha MpUMeHeHHe PopMyIT KOMOHMHATOPUKH.

OleHKa «X0pouio» CTaBUTCS,, €CIIM CTYJCHT OOHApyXHBaeT XOpollee
3HaHue (OpMyJT KOMOWHATOPUKH, HO JOIYCKAaeT eAMHHYHbIE OLIMOKH IIpH
peleHUH 3a7a4.

OueHka  «y0061emeopumenbHo»  CTAaBUTCS, €CIM CTYIEHT HUMeEeT
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIMYCKAeT 3HAYUTEILHOE KOJIMYSCTBO OIIHOOK
IIpY BBITIOJTHEHUN 3a;[aH1/1171.

Ol1leHKa «HEYO061em80PUMENbHO» CTABUTCS, €CITH CTYICHT OOHAPYKUBACT
He3HaHHe OOJIbIIEH YacTH TEOPETHYECKOTO MaTepHalia, KOTOPOe BICUYET OOJIBIIOE
KOJIMYECTBO OLIMOOK TPH PELICHUH 3a/1a4.

Y4eOHas u ciequaibLHAs JUTEpaTypa:

1. Tlexneuxwuit M. [I. Matematuka, CI1O. - M.: Akagemust, 2014.

2. Cnupuna M.C., Cnupun I1.LA. Teopust BeposTHOCTEH W MaremaTHyecKas
cratuctuka, CI1O. - M.: Akagemus, 2017.

3. http://www.Allmath.ru - 3To MaTemaTHUeckuii mopTai, Ha KOTOPOM BbI HaiieTe
0001 MaTepHral Mo MaTeMaTHYECKUM JTUCLUILIMHAM.

4. http://www.math.ru/ Ha caiite Bbl HaligéTe KHHATH, BHIECO-JEKIUH,
3aHUMaTeNbHbIE MaTeMaTnieckhe (akThl, pasiWvHble MO YPOBHIO U TEMaTHKE
3aj1a4H.

Tema 1.3.Bennunssl 1 uX U3MepeHue
IIpakTuueckoe 3ansiTHe Ne§.

Tema: Pemenne 3amad mo teme «Macca Tenma n e€ m3mepenue. CraHIapTHBIE
€JIMHMIIBI MacChl, CBEIEHUS 00 WX MPOUCXOXKIEHWH. Bpems, ero cpoiicTBa
N3MEPECHUE. CTaH}IapTHBIe CIVHUIBI BpEMCHU, CBEACHUA 00 nx IMPOUCXOKIACHUN)).
Heab: crnocobcTBoBaTh (HOPMHUPOBAHMIO YMEHHW pelIaTh 3aJadyd 10 TeMe
«BenuuuHb»

IIpumensiemoe oGopynoBanme: CroitmoBa JLII. TeopeTuueckne OCHOBBI
HAYaIBHOr0 Kypca MaTeMaTHKH: y4e0. HOCOOUE /IS CTYA. YUYPEKACHUH cpell. mpod.
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obpazoBanus, [IK, wuHTepakTHBHas JOCKa, IPOEKTOpP, OAHK JIEKTPOHHBIX
[IPE3CHTALMN.
3ananue 119 NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO!
TIIATEJbHAs TNpopaboTka Martepuana Jjekuun «lloHsTHe BeIMYMHBI W ee
n3Mmepenus. JleiictBust ¢ BenmunHamu. J{nuHa orpeska. [Tnomans ¢purypsr. O0beéM
Tenay.
IInan 3ansiTHA
|.9xcnpecc-onpoc
UYro Ha3bIBaeTCS BENIUINHON?
HazoBute BUABI BETHYUH.
YTO 3HAaYUT U3MEPUTH BEIUUUHY?
CoopmynupyiiTe onpeeieHle YUCICHHOTO 3HAYCHUsI BEINYNHEI.
Kakue neficTBHS ¢ BeIMYMHAMHI MOKHO BBITIOJIHATH?
Ilepeuuncnute cBOiicTBa AEHCTBUM C BETUUYMHAMU.

ourwhE

1.OTpaboTka TeoOpeTUIECKOro MaTepuana 1o JanHoi reMe. OTBEThTE HA BOTIPOCHI.
1.UT0 mOHUMAIOT TOJT AJTMHOM OTpe3Ka.

2. Kak mpoucxoauT u3MepeHne JTHHEL.

3. Ha3oBuTe cTaHmapTHBIC €AUHUIIBI UTHHBL, CBEICHHUS 00 NX MPOMCXOXKICHUM.

4. NaiiTe onpeaencHre TIOMann QUTYPHI

5. HazoBuTe OCHOBHBIE POPMYIIBI H3MEPEHHUS ILTOMIATH.

5. Equanne! wiomann. [IpuBennTe mpuMephl HCHOIB30BaHAS X B IIOBCETHEBHON
JKU3HHU.

Cmanoapmmoie eOUHUYbL MACCHL, CBEOEHUsL 00 UX NPOUCXONHCOCHUU
(coobuenue, npezenmayusi,).

1 T=1000 kr 1 xr=1000r
1 r=1000 mr 1=100 kr

1 xr=0,001T 1=0,001 xr
1Mr=0,001r 1xkr=0,01 1

1 xr=1000000 mr 1 mr=0,000001 kr

Kaxkoe na Baw 632150 onpedenenue epemenu a6isemcs Hauboiee mouHvim?
Bpems — 310 onpenenéHHOCTh OBITHS, XapaKTEPHU3YIOIIas €ro ¢ TOUKH 3pEHHs
JUIMTEIBHOCTHU U MOCIIE0BATEIIbHOCTH CMEHBI COCTOSHUSL.

Bpems — 310 o1Ha U3 caMBIX OOJIBIINX 3araZiok Ha cBeTe. BOT s HEKOTOPEIE U3
MPEICTaBICHUH O BpeMEHH, BRIPAOOTaHHOE Pa3IMYHBIMU KyJIbTypaMH B TCUCHHE
TBICSIYEIIETUM YEIIOBEUECKOW NCTOPUU:

Bpemst — 370 Mepa U3MEHYMBOCTH CUCTEM;

Bpems — 310 cBoeoOpa3HbIe 4achl, CITyXKaIlye JUI CAHXPOHU3ALNH COOBITHI;
Bpemst — 3T0 CyOBeKTHBHBIE OLIYIIEHHS JIIUTEILHOCTH ITPOILIECCOB;
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BpeMS[ — 9TO ME€pa CTPOro MOBTOPSACMBIX IIPOLCCCOB, KOTOPLIC IIPOTCKAIOT B

CT

ATHYHBIX CUCTCMAX;

Bpemst — 3T0 00beKTHBHAs peaTbHOCTD SBISOIMAsCs (POPMOIi OBITUS MaTEPHH;
Bpems — 310 ynoOHBIH cr1oco0 OnMCcaHus IBMKEHHUS TEJ ¥ IPOUCXOISIIUX B MUPE
IPOLIECCOB.

Omnwmpasice Ha TOJKOBBEIA c1oBaph pycckoro s3bika C.J. Oxerosa, IOHSATHE

«BpeMs» MOKXHO OXapaKTEPU30BaTh TakK.

1.
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1.B dwiocobnn: omHa w3 OCHOBHBEIX OOBEKTHBHEIX (opM (Hapsamy c
MIPOCTPAaHCTBOM) CYIIECTBOBAHUS OECKOHEYHO pa3BUBAIOLICHCS MaTepUH -
MOCIIeIOBaTeNIbHAs CMEHA €€ SIBICHHH U COCTOSHHUH. Bue 6pemenu u
NPOCMPANCMEa Hem OGUICEHUs MAMeEpPUl.
2. [IpoaomKUTETBHOCTD, JIUTEIBHOCTh Yero-HIUOY b, H3MepsAeMas CeKyHIaM,
MUHYTaMH, 4yacaMu. Cpednee cymounoe epems.
3. I[IpoMexxyToK TOW MM MHOM AIUTENBHOCTH, B KOTOPBII COBEpIIaeTCs 4TO-
HUOYb, TIOCIIEIOBAaTEIbHASI CMEHA YacoB, JHEH, 1eT.Ompe30Kk epemeHil.
4. OnpeneneHHbIi MOMEHT, B KOTOPBIH IPOUCXOJMUT 4TO-HUOYIb. Haznauumo
8peMsL 3ace0aHus.
5. Ilepuogn, snoxa. Bo gce gpemena (6cezoa).
6. I[lopa nus1, rona. Beuepnee epemsi.
7. Hoxxomsmumii, ymoOHBI CPOK, OIAroNpHATHEIA MOMEHT. He eépems cudembs
cnogica pyku. Beemy ceoe epems.
8. Ilepuon Wi MOMEHT, HE 3aHATHIN YeM-HAOYIb, CBOOOIHBIN OT Yero-HUOYIb.
To xe, uto nocyr. CeobooHoe epems.
ExuHuIe! u3sMepeHns BpeMeHH:
lrox =12 mecsnes = 52 Henenu
1 mecs1 = 4 HepenH
1 Henens = 7 cyTok
1 cytku = 24 gaca = 1440 munyT = 86400 cekyHI
1 wac = 1/24 cyrok = 60 MunyT = 3600 cexyHn
1 munyTa = 1/1440 cyrok = 1/60 yaca = 60 cexyHz
1 cexynga = 1000 MmuuMceKyH
Kanennaps u ero Busbl (coobwenue, npezenmayus,).

JIyHHBIH KaNeHAapsb;

CoutHEeYHO — TyHHBIN KaJeHAAPE;

IOnmanckuit KaneHaaps («CTapbli CTHIIBY);

I'puropunanckwii kaneHIaph («HOBBIA CTHIIBY) H JAP.

I1.0TpaboTKa MpaKTHYECKOTO MaTepHaia.
BrmosnanTe yKa3zaHHbBIE IeHCTBUS HAl BETUMIWHAMH:
a)2Im 7om + 19m S5am;  6) 15kr — 4kr 200r;  B) 15M 45¢Mm o 3;
r) 157 680kr 140r: 7;  m) 22T : 15kr.



2. CpaBHHTE BEJINYUHBIL:

a)2xkM 320mu 2 kM; 6)400cm? u 4,1am%; B) 8 M3 u 83 20mm%; 1) 2 krwm
2xkr 120r.

3. Pemmmre 3anaun 1 00bsSICHUTE, KAKWE ONEPAllK HaJl BENUYMHAMU OBUIN TIPH 3TOM

BBITIOJTHEHBI.

a) [Tnomans npssMoyronpHKUKa B 3 pa3a Oosblile IIomaan kBaapara. JinHa

npsMOyrosibHEKa 96 cM. UeMy paBHa MMpHUHA MPSIMOYTOJIbHUKA, ECIIH CTOPOHA

kBajgpata 48 cm?

0) nst mocTpoiky 3aaHNS HEOOXOIMMO BBIPHITH KOTJIOBAH JITHHOM 36 M,
mmpuHa 12 M 1 rryouHo# 2 M 51M. CKONBKO peiicoB TOIDKHBI CHIENATh
TPEXTOHHBIE MAIIHBI AJIsI BEIBO3KU 3EMIIM TIPH yCIOBHH, YTO 1M ee UMeeT Maccy
1,6 7
4. YxaxuTe BeJIMYHHBI, pacCCMaTpUBaeMble B 3a/1a4€, yCTAHOBHUTE BH]| 3aBUCIMOCTH
MEXay HUMHU. PerunTe pa3nuyHbIMU apu(pMETHIECKUMH CIIOCOOAMHU.

«3a 4m tkanu 3ammaTwin 1800 py06. CKOIBKO CTOUT 7M 3TOH TKaHH?».

Pe3epBHble 3aganus. CTyI€HTHI BBITIOTHIIOT pa3HOYPOBHEBBIE 3a/1aHUS.

3anauu 1 ypoBHs
« Haiinute mwiomans npsMOYyroJibHUKA, €CIIM ero AJMMHA 2 IM, a IIUPUHA 4 CM.
« Haiinute miomaas napamienorpaMmma, eclid OJHa U3 €ro CTOPOH paBHa 6 cM, a
BBICOTA, IPOBEICHHAS K 3TOI CTOPOHE, paBHa 9 cM.
« Karerbl mnpsimoyronpHOro tpeyrojpHuka 12 u 8cm. Haiiaure muiomamp
TPEYroJbHUKA.
» HaiinuTe miomans npsMoyrojisHHKa, ecyu ero anuHa 110 cm, a mupuna 10 M.
* HaiinuTe momans NpsMOYTroIbHONW Tpanelnny, eClIi OCHOBAHUS PaBHBI 8 CM U
10 cM, a 6GokoBast CTOPOHA, NEPIECHINKYIISIPHAs HUKHEMY OCHOBAHHUIO PAaBHO 5
CM.
Haiinute mnomans npsiMOYTroJIbHUKA, €CIIH ero AauHa 15 1M, a mupuHa 20 M.
OcHoBanus Tpanenuu 6¢m 1 8 cM, Beicota 2 cM. Haiinure muiomans Tpanenuu.
OcHoBanus Tpaneuuu 9 cm u 1 cM, Beicota 4 cM. HaiiuTe miomaab Tpaneum.
OcHoBaHMe TpeyrojbHUKa 16, a BbICOTa, MPOBEIEHHAs K OCHOBAaHUIO 3.
Haiigute nnowmaab TpeyrojabHUKA.
OcHoBanue napauienorpamMmma pasHo 20, a BbICOTa, IPOBEIEHHAs] K OCHOBAHUIO
paBHa 7. Haiiaure mioma s napauienorpaMmma.
3agaum 2 ypoBHs.
CropoHbl mapasienorpamma paBHel 6 cM 1 10 cM 1 yrom mexay HumH 150
rpaaycoB. HalinuTe muomans napauieaorpaMmma.
HaiiguTe miomanp TpEyroJbHUKA CO CTOPOHAMH ScM, ScM U 8 cM.
Croponbl mapamienorpaMma paBHbl 10 cM 1 18 cM u yron Mexny Humu 150
rpanycoB. Haiiaure miomanes napasmienorpaMma.
ITepumetp xBagpata 40 cm. Haiinute ero nuomans.
ITnowaas kBaapata 81 kB. cMm. Haiiaure ero nepumertp.
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4 Haiigure BBICOTY NPAMOYrOJNBHOIO — TPEYrOJIbHUKA, IPOBEACHHYI0 K
TUIOTEHY3€, eCNU ero KaTeTsl 8 cM U 15 cM.

4 OcHoBaHHe paBHOOEIPEHHOrO TpeyroibHuka 16 cM, 6okoBas cropoHa 10 cm.
Haiigure miomans TpeyroabHHUKa.

4 [lluprHa OKHA NPSAMOYrOJbHOM (Gopmbl 4 1nM, a IuMHAa B 2 pa3a GOJbIIeE.
BrruucnuTe miomans okHa.

Jomamnee 3aganue: IlogroroButs wuHbopMammio «VHTEpecHBIE QAaKTH O
BPEMEHH U €T0 N3MEPECHNUN». BHITIOIHUTE 3a1aHusI.
I.  CpaBHHTE BEINYHHBI:
a) 1u 48mun  140MmuH; 6) 23000kr u 2 T305kr
B) 2¢yT : 484 20c.

Il. BeimonauTe yKazaHHbIC JEHCTBUS HaJl BEIMUYWHAMU:
a)21km 7mM + 19xm 57m;  6) 154 45MmuH o 3;

r) 15kr 48r — 14kr 90r; n) 23cyt : 15mun 20c.

I1l. Yxaxure BeIMYMHBI, paccMaTpUBacMble B 3ajade, YCTAaHOBHUTE BH]
3aBHCUMOCTH MEXKAY HUMU. PemuTe pa3nindHbIMA apu()METHUCCKUMH
crocodamu.

«Kako# myTh npoiiner noesa 3a 15¢, ecau 60 M oH mpoxoauT 3a 3 c?

Yka3aHusi 0 COCTABJIEHHIO 0TYETA: CTYACHTHI CIAI0T TETPAAU C BHIIOJHEHHBIMH
3a/IaHUSIMU.

Konmponwuvie sonpoceot:
1.Ha3oBute anropuT™ M3y4eHUs] KaKIOH W3 BENWYMH. IJIMHBI OTpPE3Ka, Macchl,
éMkocTH (00bEMa), BpeMEHH, TUIOMIAIH.
2.KakoBa npakTuyeckas HalpapjieHHOCTb TeMbl «BennunHb?

Kpumepuu oyenku:

OleHKa «OmAUYHO» CTaBUTCS, €CIIH CTYJICHT BIaJeeT HaBbIKaMU pabOThI C
BeNMYMHAMU. B u3n0XKeHMHM MaTepuana YyBCTBYETCS CaMOCTOSITENBHOCTh
MBIIUIEHHS CTYEHTA, JIOTHKA U3JI0KEHUS MaTepHaa.

OueHka «xopowto» BBICTaBIsIeTCsT 3a pabOTy, B KOTOpOH CTyIOEHT
oOHapy)XMBaeT II0JIHOE 3HAaHHE M I[OHMMAaHWE Marepuaia, yMeeT NpaBHIbHO U
JIOTUYHO €ro H3JI0KUTb, NPUBOIUT MPHMEPHI, OAHAKO JOMYCKAeT E€AUHUYHBIC
(hakTHUECKHE OMMOKH MPH BHITIOIHEHUH 3aJaHAN.

OueHka «yooenemeopumensHoy CTaBUICS, €CIM CTYAEHT H3Jaraer
MaTepuaj HEJOCTAaTOYHO TIIOJIHO, JMJOMYyCKaeT (PaKTHYeCKHe HETOYHOCTH B
W3JI0K€HNH, 3aTPyIHIETCS 000CHOBATh CBOM CY)KJICHHS M IPUBECTH HEOOXOINMBIE
MPUMEPBI; HapyIIaeT MOCIeI0BATEIbHOCTD B M3JI0KEHUH MaTepHaa.

OueHka  «Heyooenemeopumenbno»  CTABUTCS,  €CIAH  CTYACHT
oOHapy)XMBaeT He3HaHUE OOJIBIICH YacTH MaTepHuaia, OMyCcKaeT IpyOble OMINOKH
IPY BBIIIOJHEHUN 3a1aHUi.
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Y4efHasi ¥ crielUaIbHAs JIUTEPaTypa

1. Croiinosa JLII. TeopeTnueckre OCHOBBI Ha4alIbHOT'O Kypca MaTeMaTHKHU: yueO.
nocodue IS CTyA.yupexaeHui cpea. npod. odpasosanus / JI.II. Croiinosa. — M.:
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2.http://www.ru.wikipedia.org

IIpakTnueckoe 3ansaTne Ne9
Tema: «Pewenue ynpaxHeHMM 10 TeMe «BenuumHBI W UX U3MEpEHUE.
3aBUCHMOCTH MEKIY BETUINHAMI.
Iesn: ctocoOCTBOBATH CHCTEMATH3ANHU 3HAHUH 110 H3YICHHON TeMe.
IIpumensiemoe oGopynoBanme: CroitmoBa JLII. TeopeTuueckue OCHOBBI
HAYaJIBHOTO Kypca MaTeMaTHKH: yue0. MOCOOHUE IS CTYA. YUPEIKACHUH cpell. mpod.
obpasoBanus, [IK, wuHTepakTHBHas JOCKa, TMPOEKTOpP, OaHK 3IIEKTPOHHBIX
[IPE3CHTALMN.
3aganue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
- IOBTOPUTH MaTCpHraJl JCKIIUN «IloHsITHE BETMYHUHEI U €€ HU3MEPCHUA».

Ilnan 3anaTust
|.9xcnpecc-onmpoc
YT10 Ha3BIBACTCS BEITUYHHON?
HazoBuTe BUIIBI BEJTHYMH.
YTO 3HaYUT U3MEPUTH BEIUUUHY?
ChopmynupyiiTe onpeeieHre YHCICHHOTO 3HAYCHUS BETHIHHBI.
Kakue ngeiicTBUs ¢ BETUYMHAMU MOKHO BBIIIOJIHSATE?
Ilepeuuncnure cBoiicTBa AEHCTBUM C BEIMYMHAMU.

oukwhnE

11.0TpaboTKa npakTHYECKOro MaTepHaia.

1. CpaBHHTE BETUYHHBI:

a) 1u 48mun  140mum; 6) 23000kr u 2 T305kT
B) 2cyT : 484 20c.

2. BrimonHMTE yKa3aHHbBIE AEHCTBUS HAJ BEIIMUNHAMU:
a)21xkm 7™M + 19xm 57m;  6) 154 45MmuH o 3;

r) 15kr 48r — 14xr 90r; 1) 23cyt : 15mun 20c.

3. VYKaxkuTe BENWYMHBI, paccMaTpuUBaeMble B 3ajade, YCTaHOBUTE BUJ
3aBUCHMOCTH MEXIy HHMH. PelunTe pasiuuHbIMH — apU(pMeTHIeCKUMH
crocobamu. «Kaxoit myTh mpoiiaeT noesn 3a 15¢, eciim 60 M oH mpoxoauT 3a 3
c?

Konmponwsnuie éonpocel:
1 Kakasg 3aBHCHMOCTh CYIIECTBYeT Mexny BennumHamu? IIpuBemure
MPUMEPHL.
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2. Kakue BeNWYMHBI HA3BIBAIOTCA  OJHOPOAHBIMH?  PA3HOPOIAHBIMHU?
IIpuBeaure npumepsl.

3.Kakue BenuyuHBl Ha3blBaroTCs ckaiapHbiMu? Bektopubimu? IlpuBenure
MIPUMEPHI.

4.Y1o0 3HAYUT U3MEPUTH BETUUUHY?

5./lnmHa, EMKOCTh, Macca, BpeMs, CKOPOCTh, CTOUMOCTb, IIeHA, IJIOMIAIh —
3T0....

Jlomamnee 3aganue. Pemure 3agadn:

1) Heobxonnmo Ha ra3oHe pazmMepoM 150 KB. M yIOXKHTE IUIUTKY pazMepoM 35*35
CM. CKOJIbKO TUTUTKH TTOTpedyeTcs?

2) HyxHO ckiaenTh 00OSMH THIIA «POT0XKKa», KOMHATY, JUIMHA KOTOPOH 6 M.,
nMprHa 4 M., BEICOTa 3 M., IJIONIA1h OKOH U JBEpeii coctariseT 1/5 Beeil miomaau
cteH. CKOBbKO HY>KHO PYJIOHOB 000€B I CKJICHKH KOMHATBI, €CJIH JIJTMHA PYJIOHA
12 M., a mmpuna 50 cMm.?

Kpumepuu oyenku:

OneHka «omaAu4HO» CTaBUTCS, €CIM CTYHCHT BIAJEET TEOPETHUYECKUM
MaTepUaNOM: €IWHHIAMU H3MEPEHHS BEIWYMH, WX COOTHOIUIEHHUSIMH, BEPHO
BBINOJIHAET MPAKTUIECKHE 3aJaHUS.

O1eHKa «X0pouioy» CTaBUTCS, €CIIN CTYACHT OOHApY>KUBAET MOJHOE 3HAHHE
U MOHMMaHUE MaTepualla, yMeeT IPaBWIBHO U JIOTUMHO €r0 U3JI0XKUTh, TPUBOAUT
MPUMEpHI, OHAKO JOIYCKaeT HE3HAUMTEIbHbIE OLIMOKU TPH TEepexone U3 OJHOH
€JMHULIBI U3MEPEHUS BEJIMUYMH B JPYTYIO.

OueHKa «y0oenemeopumenbHo» CTaBUTCS, €CIU CTYAEHT U3JaraeT
Marepuaj HeJOCTaTOUHO IIOJIHO, HE MOXET WJM 3aTpyAHsETCs 00OCHOBAaTh CBOU
CYyXKJEHUS W TPUBECTH HEOOXOIMMBbIE IPUMEPHI; JOMyCKaeT OIIMOKH TIpU
BBIIIOJTHEHUM [TPAKTUYECKUX 3aaHUM.

O1eHKa «HeY0061enmeopumenbHoy CTaBUTCS, €CIIH CTYJICHT OOHAPYKUBACT
He3HaHHe OoJbIIel YacTH TEOPETHYECKOro Marepuaia, Ipu (HOpMyJTHUpPOBKE
OIpeIeNIeHUI NCKaXaeT UX CMBICH, IPAKTUYECKHE 3aJaHUS BBIIOIHSIET HE BEPHO.

YueOHasi U cleNHAJIbHAS JUTEpaTypa

1. Croitnosa JL.II. TeopeTnueckrne OCHOBBI HAYaJILHOTO Kypca MaTeMaTHKH: y4eO.
nmocobue s CTyA.yupexaeHud cpea. npod. oopazosanus / JLII. CroitnoBa. — M.:
M3narensckuit eHTp «Akamemus» 2017. — 272c.

2 .http://www.math.ru/ Ha caiite Bpl HalinéTe KHUTH, BHUACO-JICKIUH,
3aHUMaTENbHBIC MaTeMaTHYeCKUe (DaKThl U MHOTOE JPYTOE.

Tema 1.4.CucTeMBbI CUUCIICHHS
[pakrudeckoe 3anaTue NelO.
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Tema: «AnroputMsl apupMEeTHIECKHUX JCHCTBUI HaJl MHOTO3HAYHBIMH YUCIIAMU B
JIECSITUYHOM CUCTEME CUUCIICHUSI».

Heanb: oTpaboTaTh TEOPETHYECKUIT MaTepual 0 yKa3aHHOU TeMe.

IIpumensiemoe oGopynoBanme: Croitnosa JLII. Teoperuueckue OCHOBBI
HayallbHOTO Kypca MaTeMaTHKH: y4e0. MocoOue I CTYA.yUpeKAeHUH cpell. mpod.
00pa3oBaHuUs.

3anaHue 17151 MOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO!

IloBTOpHTE NEKIMOHHBIA MaTepuan mo Teme: «IIoHATHE CHCTEMBI CUHCIICHHUS.
3ampch W UYTCHHWE 4YHCEN B JICCATHYHON CHCTEME CUHCICHUS. AITOPHUTMBI
apuMeTHIECKNX NEHCTBHUI HaJ MHOTO3HAYHBIMU YHCIIAMH B AECITUIHON CHCTEME
cuncneHus. [103UIMOHHbBIE CUCTEMBI CUHCIIECHUS, OTINYHBIE OT AECATHIHON.

ILnan 3ansaTus
1.01paboTKa TeOpeTHUECKOTO MaTepuaa Mo JaHHOU Teme. Bompochr:
a) UTo Ha3bIBaeTCS CUCTEMOM CUUCIEHUS?
6) Kakue cuctempl CUHCIEHUS HA3bIBAIOTCS MO3WUIMOHHBIMH, a KakKue
Heno3uIuoHHeMu? [IpuBeAMTE IPUMEPHI.
B) Ilo kako#t Qopmyle OCYyIIeCTBISCTCSA 3alMCh YHCEN B NECATHIHON CHCTEME
CUHCIICHUS?
r) Kakwme mudpsl ncmomp3yroTcs I 3alUCH YWCENl B TPOWYHOW CHCTEME
CUUCIIEHUH, ATEPUUHOM, TpuHaguaTupuuHoi? [IpuBenure npumepsl.
n) CdopmymupyiiTe anroOpuTMBl THCEMEHHOTO CIOXCHHS ¥  BBIYUTAHHA
MHOT'O3HAYHBIX YHCEIT.

2. OtpaboTKa NpaKTUIECKOTO MaTepHuaa.

1) Ha3oBute ycTHBIE TPUEMBI CIIOXKEHUS YMCET U CBOICTBA JCHCTBUI, KOTOPHIC
MOJKHO HCTIOJIB30BaTh MPU PELICHUH NMPUMEPOB: 6¢oT.+8coT.; 1cot. ThIC. 5 gmec.
TBIC. + 4cor.ThIC.; 8400-600; 160000+740000.

2) HasoBure ycTHbIe MPHEMBI BBIYMTAHHS YHCEN W MPABHIA, KOTOPHIC MOXXHO
UCIIOJIb30BaTh MPU PELIEHUU NpUMEPOB: 8COT.-5cOT.; 1cOT. ThIC. 5 Aec. ThIC. —
Tnec.teic.; 8400-400; 650000-250000.

3) Kakue noapoGHble 00BICHEHUS TPU PEIICHUH TPHMEPOB:

75680 87900 6324
+ 24356 - 52707 - 5216
4) Beraucnute pa3TudHBIME CTIOCOOaMH:
a) (53785 + 5598) - 3785; 6) 543 +(7457-1698);

5) Ykaxure HanboJjee palMOHAIBHbIN CTOCO0 BBIYMCIIEHHUS 3HAYEHUS KaX0r0o U3
CIeyIOMMX BhIpaxeHui. Haliaure 3TUM crmocoOoM 3HauE€HNE BBIPAKCHHS.
a) 4897-(397-156); 6) 5386-(937+1063); B) 903+(5007-478).
6) BuIIONHUTE JEHCTBYS, OTBET 3aAMUIINTE B TPOMYHOMN CHCTEME CUMCIIEHHS:
a) (10111, - 1001,) * 101,; B)20314* 213+ 10113 6) 34045+ 2124 * 31..

7) CpaBuute uncia: 22103 u 134s; 54356 u 453015 .
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Yka3aHus 10 COCTABJICHUIO 0TYETA: CTYJCHTHI CAAIOT BBHIIOJIHEHHBIE THCHMEHHO
B TETPa/IN YIPaKHEHUSL.

Konmponsuwie eonpocwi:

1. Kakuwe cxoiCcTBa © pas3iWyus MOXHO OOHAPYXUTh TPHU BBIIOJHCHUU
apu(METHYCCKUX NCHCTBUUA B NECITUYHON CHUCTEME CUUCICHHS W CHUCTEMax
CUHNCJIEHHS, OTIIMYHBIX OT JE€CATHYHOM.

2. T'me B 0OBIICHHOH XW3HH MBI BCTpedaeMcs C IO3HIMOHHBIMH CHCTEMaMH
CUHCJICHHUS 1 HETO3UIIMOHHEIMH?

Kpumepuu oyenku:

OlleHKa «OMIUYHOY» CTABUTCS, €CIIM CTYACHT MMeeT IIyOOKHe 3HaHUS MO
JAHHOW TeMe, CBOOOIHO BBINOJHAET apu(METHYECKUE IEHCTBHS B CHCTEMax
CUHCJICHHUA, OTJIIMYHBIX OT I[eCSITH‘IHOfI.

OleHKa «X0pouio» CTaBUTCS,, €CIIM CTYICHT OOHApyXHMBaeT Xopollee
3HAaHUC TIO3UIMOHHBIX CHUCTCM CYUHCICHHA, OTIMYHBIX OT ﬂeCﬂTH‘IHOﬁZ 3aIluCh,
MEPEXO0/Jbl, HO AOMMYCKACT €AMHUYIHBIC OIHI/I6KI/I IIpY BBINIOJIHCHU N apI/I(bMeTI/I‘-IeCKI/IX
IEUCTBUM.

OueHka «yooenemeopumensHoy CTAaBUTCS, €CIHM  CTYICHT HMEET
MOBEPXHOCTHBIE 3HAHUA 110 TEME, JIOITYCKaeT 3HAYNTEIbHOE KOJIMYECTBO OMINOOK
TIPY BHITTOJTHEHUH NPAaKTHIECKNX 3a/laHHH.

Or1eHKa «HeEY0061emeopuUmMenbHo» CTaBUTCS, €CIIM CTYJICHT 00HAPYKNUBAET
He3HaHHe OOJIbIIEH YacTH TEOPETHUECKOTO MaTepHana, KOTOpoe BIEYET OoJbIIoe
KOJIMYECTBO OLIMOOK IPH BHITIOJIHEHUH NPAKTUYECKHX 3aJaHUH.

JlomamHee 3aJaHue. 3alMIINTE AaCCOLMATHBHBIM 3aKOH CHOXEHHS IIEJBIX
HEOTPUIATENFHBIX YHCEeNT U OOBICHHUTE, Kakhe IpeoOpa3oBaHMS BBIPAXKCHUN
BO3MOYKHBI Ha €70 OCHOBE. YKa)KUTE BCE CIIy4ya HCIIOIb30BaHUS KOMMYTAaTHBHOTO
1 aCCONIMATHBHOTO 3aKOHOB CII0XKEHUS TPU HAX0XKICHHH 3HAYECHUS BBIPAKCHHUS.

a) 319+77+81+23+72,

6) (5751+2467)+149+1433

YueOHas U cnenHaJIbHAs JUTEPaTypa

1. Croiinosa JL.II. Teopernyeckne OCHOBBI HAYaJILHOTO Kypca MaTeMaTHKH: yueO.
nocodue s CTyA.yupeskaeHui cpea. npod. obpasosanus / JLII. Croiinosa. — M.:
Wznatensckuii neHTp «Akagemus» 2017. —272c.

2. http://www.math.ru/

IIpakTnueckoe 3ansitue Nell
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Tema: «IIpuMeps! MO3UIMOHHBIX U HEMO3UIMOHHBIX cUCTeM cuucieHus. [lepexon
OT 3aIIMCH YKCeN B OJTHOI CUCTEME K 3aIlUCH B JACCSTUYHON CUMCIICHUS U HA000pOT
JlelicTBuUS HaJ yUCIaMU B CHCTEMaX CUUCIICHUS OTJIUYHBIX OT JECSITUYHON»

Ieab: yuuTbCA BBINONHATH NEPEXOnbl, JAEHCTBUS B CUCTEMax CUHCICHHUS,
OTIIMYHBIX OT JECATUYHOM.

IIpumensiemoe oGopynoBanme: AmaroBa I'M., AmaroB M.A. Maremaruka.
YhopaxkHeHuss ®W 3amaud:  ydeOHOe T1OcoOMe Ui CTYICHTOB  BBICIINX
MeIarormdecknx y4eOHBIX 3aBeqeHnid — M.: U3maTtenbckuii meHTp «AKaIeMusy,
2016

[IK, mHTepaKkTHBHAS TOCKA, IPOCKTOP, OaHK SJIEKTPOHHBIX MPE3CHTALINI.

3asaHue 17151 MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

- IOBTOPUTH MaTCpHrall JCKIIUN ((HO3I/IHI/IOHHHC 1 HCTIO3UITMOHHBIC CUCTCMBI)).

ILnan 3ansTus
1.01paboTKa TEOPEeTUUECKOTO MaTepuaa Mo JaHHOU Teme. Bompochr:
a) UTo Ha3bIBaeTCS CUCTEMOM CUUCIEHUS?
6) Kakue cuctempl CUHCIEHUS HA3bIBAIOTCS MO3WUIMOHHBIMH, a KakKue
HETO3UIMOHHBIMU? [IprBeINTEe IPUMEPHL.
B) Ilo xakoil (opmyne ocymecTBISACTCS 3amiCh YHCET B CHCTEME CUHCIICHUS,
OTJIMYHOH OT AECATUIHON?
r) Kakwme mmudpsl ncnomp3yroTcs s 3alUCH YWCENl B TPOWYHOW CHCTEMeE
CUUCIIEHUH, MATEPUUHON, TpuHaguaTupuuHoi? [lpuBenure npumepsl.
1) Kax BBITIONTHSACTCS ITEpEeX0]] OT 3allUCH YUCIIa B JECATUIHON CUCTEME CUHCIICHUS
K 3alMCH YHCJIa B CHCTEME CUUCICHHS OTIMYHON OT JeCATHYHOM M HaoOOpoT?
IIpuBenure npuMepsl.

2.BeinonHeHne 3ajaHuil y TOCKH C KOMMEHTHPOBAHHUEM, PEIICHUE YIPAKHEHUN 110
yueOHuKy No2,6-8 ctp. 195 u Nel,2,4 cp. 197.

3.BBINoNHUTE AEUCTBUSA, OTBET 3AMUIIUTE B TPOMYHOU CUCTEME CUMCIICHUS:

A) (101112 -1001;) *101»; B)2031s* 213+ 10115, B) 34045 + 2124 * 314.
4.CpaBuute uncia: 22103 u 1345, 54356 u 453016 .
5.BbInoTHEHNE TPOBEPOYHON PaOOTEHI.

Yxka3zaHus 10 COCTABJICHHIO 0TYETA: CTYJEHTHI CIAIOT BHIIOJHEHHBIE MTUCBMEHHO
B TETPa/Il YIPaKHEHUSL.

Konmponvnvie éonpocwi:
1. Kakme cxomcTtBa W pasiauuus MOXHO OOHapyXUTh TIPH BBITIOJTHEHUH
apu(PMETHUECKUX JEUCTBUH B JECATUYHOM CHCTEME CYHCIEHUS W CHCTeMax
CYMCIIEHUS], OTJIMYHBIX OT AECCSTUYHOM.
2. Tne B OOBIAGHHOH JKM3HH MBI BCTPEYAEMCSl C HO3UIMOHHBIMH CHCTEMaMU
CUHCIICHUS ¥ HETIO3UITHOHHBIMU?
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3. HpI/I N3YYCHHUU KAKHUX TEM Yy4allUueCd Ha4daJbHbIX KJIIACCOB CTAJIKMBANOTCA C
CHUCTCMaMM CUUCJICHUA, OTIMYHBIMHA OT JICCATUYHOM.

Kpumepuu oyenxu:

OleHKa «Omau4HOe» CTAaBUTCS, €CIINA CTYAEHT MMEeT INIyOOKHe 3HaHUS IO
JAHHOW TeMe, CBOOOIHO BBINOJHAET apu(METHYECKUE IEHCTBHS B CHCTEMax
CUHUCIICHUS], OTIINYHBIX OT JECSITUYHOM.

OneHka «xopouto» CTaBUTCS, €CIH CTYICHT OOHAapyKHMBaeT XOpolIee
3HAHHWE MO3WIUOHHBIX CHCTEM CYHCICHHS, OTIMYHBIX OT JIECATHIHOH: 3aIliCh,
MIePEXO0/bl, HO IOIYCKAeT SAMHUYHBIC OMINOKH IPH BHIIOJHCHUN apu(pMETHICCKIX
EUCTBUM.

OneHka  «y0o61emeopumenbHoy CTaBUTCA, €CIIM CTYACHT HWMEeT
MIOBEPXHOCTHBIC 3HAHUS MO TeMe, JAOIMYCKaeT 3HAUMUTENbHOE KOJIMYECTBO OLIMOOK
IIPpY BBITIOJTHEHUU MPAKTHYCCKUX 3a,uaH1/1171.

Ol1eHKa «HEYO061emEeoPUmMenIbHO» CTABUTCS, €CITH CTYJICHT 0OHAPYKUBAET
He3HaHKE OOJBIICH YacTH TEOPETUUECKOTO MaTepHaia, KOTOpoe BICUET OOJIBIIOE
KOJIMYECTBO OIHI/I6OK IPpY BBIMTIOJTHEHUU NPAKTUICCKUX 3a;:[aH14171.

YueOHas U cnenHAIbHAsA JUTEpaTypa

1. Croiinoa JLII. TeopeTndueckne OCHOBHI HadalbHOTO Kypca maremMaruku OMI]
«Axanemusy» 2017

2. http://www.math.ru/

Tema 1.5.Pa3Butre MOHATHS O YHCIIE

IIpakTHyeckoe 3ansiTue Nel2
Tema: «ApupmMerndeckue NEHCTBUS C HATYPaTbHBIMU, IENIBIMH, PAIIMOHATBHBIMU
qUCIaMU. 3aKOHBI CIIOKEHHSI I YMHOKEHUS
Heas: copMupoBaTH YMEHHS BBIONHATH apu(MeTHYecKue IeHCTBHS Hax
YHUCIIAMH, MCIIONIB3YS 3aKOHBI CIIOKEHUS H YMHOKEHUSL.
IIpumensiemoe odopyaosanme: Croiuiosa JI.I1. Maremarnka: Yue6. mocobue s
CTyA. cpen. men. yded. 3aBemeHuid. — 4-e wu3n., M.: M3pmatenmbckuit meHTp
«Axanemusy, 2017
IIK, uHTEpaKTUBHAS TOCKA, IPOCKTOP, OAHK 3JICKTPOHHBIX MPE3CHTALNH.
3agaHue 17151 MOATOTOBKH K MPAKTUYECKOMY 3aHATHIO!
- MOBTOPUTHh MaTepuaj JEKIuu «Apudmerndeckue NEHCTBUS C HATYPaJTbHBIMH,
[ETBIMH, PAIUOHATFHBIMU YHCIIAMU. 3aKOHBI CIIOXKESHUSI 1 YMHOKEHUS».

ILnan 3ansaTHS
I.OTpaboTka TeOpeTHUECKOro MaTepHuaja 1o JaHHOM TeMe.
Ha Bonpocs! cTyIeHTBI OTBEYAIOT YCTHO:
- Kakas 3anuce uncia Ha3wsiBaetcs 1po0sio? [IpuBennte npruMepsl.
- HazoBute Buns! npobeit? [IpuBenure npumepsi.
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- Kakne npo6u HasbiBaroTcsi paBHbIMU? [IpuBeauTe npuMepsl.

- CchopmynupyiiTe Mpu3HaK paBeHCTBa IpoOeii.

- Yro 3HauuT coKpaTUTh Apobh? Kakoe uncio HeoOX0oIUMO ISt 3TOro HaTH?

- Uro 3HauuT mpuBecTH ApoOM K HauMeHblIeMy o0meMy 3HameHatenro? Kakoe
YHCIJIO HEOOXOAUMO JUIS 3TOTO HaUTH?

- Uro npezcTaBisieT co00i MONIOKUTENbHOE paloHaibHoe unciao? Kakol OykBoii
0003Ha4aeTCs] MHOXKECTBO PallMOHABHBIX YUCET?

1. OTpaboTKa MpaKTUIECKOTO MaTepHaa.
1. Beraucnure yaqo0HBIM CIIOCOO0M:
a) 209+66+91+34+72,  06) (2751+3467)+749+1333.
2.3aKOHBI CIIOKEHHUS] U YMHOXKEHHS — 3aIICh B KPaTKOH (opme.
3.Pabora no yueonuky Croitnoa JL.II. Maremaruka nuckMeHHO cTp. 369, ynp. 1-
3, 6(a,r); ctp. 375 ynp.4,6,10,11(a).
4. IlpoBepouHas paboTa 110 BapHaHTaM.

Bapuanm — |
Haiinure 3HaueHne BbIpakeHHs1 HanboJlee pannoHABHBIM CIIOCO00M M 0OBSCHHTE,
KaK1e 3aKOHBI CIIOKEHUSI © YMHO)KEHHS OBIIIH UCTIOIb30BaHbI ITPH BHIYUCICHUSX!
7 2 6 5
a) 15 ° 2% ';’ 185 0)15,5°20,8+155°9,2+35°20,8+9,2 * 35.

Bapuanm — 11
Haiinure 3HaueHue BhIpakeHHs Hanboliee palMoHaIbHbIM CIIOCOOOM M OOBSCHUTE,
KaKue 3aKOHBI CJIOKEHHUS] 1 YMHO)KEHHsI ObLIIM UCTIONb30BaHbI TP BBIYHUCIICHHSX:

5,48
a)2g*(5+51)  0)83+385+97+5,15.

Bapuanm — 111
Haiinure 3HaueHNE BRIpaykeHHSI HanboJiee palMoOHAIBFHBIM CIIOCOO0M U 00OBSICHUTE,
KaKHC 3aKOHBI CIIOKCHMUS, U yMHO)KeHI/ISI 6BIJ'[I/I HNCITIOJIB30BAaHbI l'IpI/I BBIYUCJICHUAX
17 13 4 2 3 5 2
a)3£ +55 +7£; 0) 1g'z’7'2§.

Yka3zaHus 110 COCTABJICHUIO 0TYETA: CTYJIEHTHI CAAIOT BBIIIOJHEHHbIE IUCHMEHHO
B T€TPa/IN YIPaKHEHUSI U IPOBEPOYHYIO PaboTy.

Konmponsnsie gonpocut:
1. [laiire onpeneneHre HATYPaIbHBIM, IEJIbIM, PAHOHATIBHBIM YHCIIAM.
2. Oxapakrepu3yite NeHCTBUSA ¢ ApoOsSMU (C OJUHAKOBBIMH 3HAMEHATEISIMHA M C
Pa3HBIMH).
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3. Kakue 3aKOHBI CIIOXKEHHUSA U YMHOKCHUS Bbl 3HACTC U KaKHC HpeO6pa30BaHI/IH
Bpra)KeHI/Iﬁ BBIMNOJIHAIOTCS Ha MX OCHOBE?

Kpumepuu ouenku:

OIICHKA «OMAUYHOY» CTaBUTCS, €CIM CTYACHT UMEET IIIyOOKUC 3HAHUS IO
JAHHOM Teme, CBOOOJHO BBINOJHSACT 33aJaHHs PAa3IMYHOrO XapaKTepa, YeTKO
BiazieeT apu(h)METHUECKIMHU JISHCTBUSMU HaJ| [TOJ0KUTESIBHBIMU PAIMOHABHBIMA
YHCITaMH U 3aKOHAMU CIIOKEHHS U YMHOKEHHSI.

OlieHKa «XOpoutoy CTABUTCS, €CIIU CTYACHT OOHAapY)XHUBAeT XOpollee
3HaHHE TEOPETUYECKOr0 Marepuajia, HO JOMyCKaeT CAMHUYHBIC OLIMOKH IpH
HAXOX/ICHUU 3HAYCHHUH BHIPAKCHHIA.

OueHka «yooenemeopumenbHoy CTaBUTCS, €CIH CTYACHT HWMeEeT
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIMYCKAeT 3HAYUTEIHLHOE KOJIMYSCTBO OIIHOOK
IIPpY BBITIOJTHEHUU MPAKTHICCKUX SaﬂaHHﬁ.

OueHka  «HEY00s1emeopUmenvHoy CTaBUTCH, €CIM  CTYJAEHT
OoOHapy)XMBaeT HE3HaHWE OOJIbILEH YaCTH TEOPETHYECKOro Marephalia, KOTOpoe
BJICUYET 0OJIBIIIOE KOJUYECTBO ONIHOOK MPH BHITIOJHCHUH MTPAKTUICCKUX 3aTaHHI.

Y4yeOHasi u ciequaabLHASA JUTEpPaTypa

1. Croiinoa JLII. TeopeTndueckne OCHOBHI HadalbHOTO Kypca mareMaruku OMI]
«Axagemusa» 2017

2. AwmatoBa M., AMatoB M.A. Maremarnka. YTpakHeHUs U 3a/a4u: ydeOHOE
nocodue IS CTYAEHTOB BBICHIMX IIEarOTHUECKUX YUeOHBIX 3aBefeHMd — M.:
W3natenbckuil neHTp «Akagemusi», 2016

3. http://lwww.math.ru/

IIpakTuyeckoe 3ansTHe Nel3
Tema: «/leiicTBUTEIbHBIC YNCTIA U ACHCTBUSA HaJl HUMH. HaxoxkeHre abCoIOTHBIX
1 OTHOCHUTEIBHBIX OTPEIIHOCTE .
Hean: crnocoOcTBOBaTh BHIPAOOTKE yMEHHMH peIIaTh 3a/Jadyd Ha BBINOJHEHUE
JiefcTBUH ¢ JeUCTBUTEIbHBIMY YUCIAMU U BBIYMCIECHUE NTOTPELTHOCTEM.
IIpumensiemoe odopyaosanme: Croiuiosa JI.I1. Maremarnka: Yue6. mocobue s
CTyn. cpex. nen. yue0. 3aBenenuil., [IK, mHTepakTHBHas a0CKa, MPOEKTOp, OAHK
3NEKTPOHHBIX MPe3eHTalHMI.
3aganue 119 NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO!
- IIOBTOPHUTH MaTepHa JeKIUi: « Tambl pa3BUTH MOHITHH HATYpPaJIEHOTO YHCIA U
Hyns. HatypanpHble, 1ienble, palMOHAJbHBIE W JCHCTBUTEIBbHBIC YHCIA.
[IpubnrxeHHBIE BEIYUCICHUS.

Il1an 3ansaTus

1. BoinoiHeHNe NPAKTUYECKUX 3aJaHUM
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1) Haiigute 3HaueHHE BhIPAKCHHUsI HANOOJIee PALIOHABHBIM CIOCOOOM 1
00BSCHHUTE, KAKUE 3aKOHBI CIIOKECHUS 1 YMHOXKEHHS ObIITM UCTIONb30BaHbI IIPU
BBIYHCIICHUAX:

4 310 21 9
a) lg1+°79+551t779; 6)17,7°306+172°9,4+53°*306+5,*94.
2) Beraucnure paidoHAIBHBIM CIIOCOO0M 3HAUCHHE BBIPAIKCHHS:
a) 6802+343+198+2067+435
0) 4523+(2788+1477)+1312
2.IloBTOpeHNe N3y4YeHHOT0 MaTepuaJia
Abcontomnan u OMHOCUMENbHAA ROZPEUIHOCING YUCTd.
O003Ha4nM yepe3 a NpUOIMIKEHHE K TOUHOMY Yuciy A.
Omp. Bennunaa Aa =A-a
a.

HAa3bIBACTCs IMOTPCHIHOCTBHIO HpI/I6J'II/DK€HHOFO qucia

OH[}. AOcoaoTHOI MOTpeIIHOCTBIO "ﬁl HpI/I6J'II/DKeHHOFO qucCjia a Ha3bIBaCTCA

BeMuMHA =|A- ”l.

HpaKTI/I‘IeCKI/I TOYHOE YKCIIO A OOBIYHO HCU3BECTHO, HO MbI BCCTIa MOKEM YKa3aTb
T'paHUIlbl, B KOTOPBIX U3MECHACTCA a0bcomroTHAas MOTPEIIHOCTb.

o . fa
OH[}. HpeﬂeHBHOI/I abCOoMIOTHOH MOTPCIIHOCTBIO a HpI/I6J'II/DK€HHOFO qyucClia a

Ha3bIBACTCA HAMMCHbIIAA U3 BEPXHUX I'PAHULL I BEJIAYUHBI -& , KOTOPYIO MOXKHO
HaWTH Ipyu 1aHHOM crioco0e MOJIyuCHHs YHrciia a.

Fa
Ha mpaxtuke B KkadecTBe = © BBIOMpAIOT OAHY M3 BEPXHUX TPaHMI[ UIA ﬂ,
JIOCTAaTOYHO ONM3KYIO K HAMMEHBIIIEH.

A =|A- .;;|,T0r3— A =A=a+A A=a xA,

ITockonbky @ . Mnorga numyT:
AOGcCoIoTHasT MOTPEITHOCT - 3TO Pa3HUIA MEXIy pPEe3yJIbTaTOM H3MEpeHHs M
WCTUHHBIM (JEHCTBUTEIHHBIM) 3HAUEHHEM H3MEPSIEMON BETHIHHBI.

AOcomroTHas MOTPENIHOCT, W TpeAeibHas aOCOoNIOTHAas TOTPELIHOCTh He
JIOCTAaTOYHBl [Tl XapaKTePUCTUKU TOUYHOCTH M3MEPEHHs] WIM BBIUUCICHHUS.
KavecTBeHHO OoJiee cyliecTBEHHA BEIMYMHA OTHOCUTEIBEHON ITOTPEITHOCTH.

Onp. OTHOCHTENFHOH TOTPEIIHOCTHIO A MPUONMKEHHOTO YHCIa a Ha30BeM

Pl :i,a =0.
|ﬁ

BCJIMYUHY:

o . o]
Omnp. [IpenenbHON OTHOCHTENBFHON MOTPENTHOCTRIO — © TPUOIIKEHHOTO YHCHa a

o, :&.a #0.
|al A, zAoi 0, 20

Ha30BEM BCIIMYUHY Tak xkak 7
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Takum 06pa30M, OTHOCHUTCJIbHAS MOTPCITHOCTL ONPCACIIACT (baKTI/I‘-IeCKI/I BCIIMYUHY
a0COTIOTHOM MOTpeIIHOCTH, HpHXOZ[HHIefICH Ha C¢JuHULY UBMEPACMOIo HIN
BBIYUCIIACMOI'O HpI/IGJ'II/I)KeHHOFO qucia a.

3.3aKkpenienne H3y4YeHHOr0 MaTepHasa
Ipumep 1. Oxpyriisisi TOYHBIE YWciIa A 10 TpeX 3Hayaumux LUdp, ONpPEAEITHUTH
abcomoTHY!0 D M OTHOCHTENBHYIO O MOTPENTHOCTH ITONYyYEHHBIX MPUOIMKECHHBIX
YHCEll.
Jano: A=-13,327
Haiit: A-aGcomroTHas TOTPEITHOCTH, O —OTHOCUTEIbHAS IOTPEIIHOCTh
Pewenue:
0027

a=-13.3  A=[-13.327-(-13.3)]=0.027 , 1= 13.31%100%=0.203%
Otset: =0,027; §=0.203%A

Ipumep 2.Tlpu wusmepeHud otpeska | UCONB30BaNM JHHEWKY, LEHA JIEICHUSI
mKanel KoTopodt paBHa 0,5 cm. Ilodyunmnu NpuONMKCHHOE 3HAYCHUE ITHHBI
otpeska a = 204 cM., pu U3MEPEHUH MOTJIM ONIMOUTHCS He Oojee, yem Ha 0,5 cM,
T.€. a0COJIIOTHAs OTPEIIHOCTh U3MepeHusl He npesbiiiaeT 0,5 cm.

Ipumep 3. OnpenenyiM TpeAeTbHYIO0 aOCOTIOTHYIO IMOTPEUIHOCTh 4Hcia a=3,14,
B3SITOTO B Ka4eCTBE MPUOIIKEHHOTO 3HAYCHHS YHCIA .

M3sBecTHO, uTo 3, /14<m<3,15.0TCI0a CIEeNyeT, YTO

|a — 7 |< 0,01.

3a mpeaenbHy0 a0COMOTHYIO OTPEITHOCTh MOKHO MPHHATE gucio D, = 0,01.
Ecmu xe ydects, uto 3,/4<m<3,142, TOo momyduMm nydmyro oueHky: D, = 0,002,
toraa « ~3,14 +0,002.

OTHocHTeNbHAs NOrpemHOCTL (omuOka). 3HAaHMA TOJNBKO AaOCONIOTHOM
MOTPEIIHOCTH HEJOCTATOYHO IS XapaKTePUCTUKH Ka4eCTBA H3MEPECHHUS.

IIpumep 4. IlycTh, HarIpuMep, NPHU B3BELINBAHUU JBYX TeJl MOJyYCHBI CIETYIOIIHe
pe3yIbTaTHI:

P1=240,3 £0,1 r.

P~=3,8=+0,1r.

Omnpenenure caMOCTOSATENLHO, YeMy OyJeT paBHa OTHOCHTENIbHAs MOTPEIIHOCTH
B3BEIINBaHMUSI.

IIOMalHHee 3aJaHue: HaﬁHHTC 3HA4YCHUC BbIPAKCHUSL HanbOolee parOHaJIbHBIM
CIocoooM H O6’LS{CHI/IT€, KaKue€ 3aKOHbI CJIOKCHUSI W YMHOXCHHUA ObLIN

WCTIOJIb30BaHBI IIPU BHIYUCICHUAX: a) 29 (§+§); 6) 8,3 +3,85+9,7+5,15.
8 63 21

KOHmPOJleble eonpocwl:
1. HasoBure 3tamsl pa3sBUTHUA MOHSATHHI HAaTypaJIbHOT'O YUCJIa U HYJIA.
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2. JlaiiTe onpenesieHHE HATYPAIBHBIX, LEIbIX, PAlMOHAIBHBIX U JICHCTBUTENBHBIX

YHCeIL.

3. Cdopmynupyiite onpeznenacHus: aOCOMOTHOH U OTHOCUTEIBHON TTOTPEIIHOCTH
Kpumepuu oyenxu:

OueHKa «OMAUYHO»  CTaBUTCS, €CIM CTYAEHT TIyOOKO  YCBOWII
TEOpEeTHYECKUE MOHSATHS, POPMYJIbI, KOTOPBIE YCHENTHO MPUMEHSET NPU PELICHUH
3amad.

OreHKa «Xopouioy» BBICTAaBISIETCS 3a pabOTy, B KOTOPOH CTYICHT BIajeeT
TEOPETHYECKUM MAaTEpPHAIOM, HO 3aTPYIHSETCS B AHAINTHIECKOM H3JIOKCHUH
Mmarepuana.

OueHKa «ydoenemeopumensnoy BEICTaBISIETCS 3a paboTy, KOTOpas B 00IemM
IUIaHE COOTBETCTBYET TpeOOBaHMAM K JaHHOMY BHAY paboT. OTCYTCTBYIOT
CaMOCTOATENBHOCTh CY)KACHH, YETKUE BBIBO/IBI, YOCAUTEIbHBIC IPUMEPHI.

OrneHka «Heyoos1emeopumensHoy BBICTABIAETCS 3a paboTy, KoTopas He
COOTBETCTBYET TpeOOBaHMAM K JIaHHOMY BHUJIy paboT, HEeT NpaBHIBHO
BBITNTOJTHCHHBIX 33[[aHHI>i.

Y4yeOHasi u ciequaabLHAs JUTEpaTypa

1. Mexnenxuit K. [I. Matematuka, CITO. - M.: Axkagemus, 2017.

2. BoromonoB H.B. Ilpaktmueckue 3aHATHA TO MaTeMaTHKe. I31aTelbCTBO
IOpaitr, 2016

3.http://www.math.ru/

Tema 1.6. MeTo 161 MaTEMATHUECKON CTATUCTUKH
IMpakTuuyeckoe 3ausiTue Neld

Tema: «COOp ® TpPYNIUPOBKA CTAaTUCTHUYECKUX JaHHBIX. [IpencTaBieHue
PE3yNbTATOB HAOIIOACHUITY.

Heab: chopMupoBaTh yMeHHsS pemiaTh 3aJadyd Ha TPUMEHEHHUE DJIEMEHTOB
MaTEeMaTHYECKON CTaTUCTHKH.

IIpumensiemoe oGopynosanme: Crnupuna M.C., Coupun IILA. Teopus
BEpOSATHOCTEU U MaTeMaTudeckas cratucrtuka, CI10. - M.: Akanemust, 2017,

IIK, uHTEpaKTHBHAS TOCKA, IPOCKTOP, OAHK AIICKTPOHHBIX MPE3CHTAINH.

3agaHue /151 NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO!

- IOBTOPHUTH MaTepual Jekiuu «[loHsATHe 0 3a1a4ax MaTeMaTHIYEeCKONH CTATHCTUKH.
[IpencraBneHue NaHHBIX C TIOMOIIBIO TAOJIHII, TUATPAMM, TPadUKOBY.

Ilan 3ansaTus
1.0TpadoTKa TEeOpeTHYECKOr0 MaTepHuaJia Mo JaHHOH Teme.
M3yyeHne mareMaTHYecKOW CTATUCTHKU HAYWHAETCS C OINpPENeTCHHs] TaKhX
MOHATHI KaK «BBIOOPKA», «4acTOTa», OTHOCHUTEILHAS YaCTOTa, «IMIIHPHYCCKAs
(DYHKIHS», KIOJTUTOHY, KKYMYJISATa», «THCTOrpaMMay | T.1. Jlanee uier usydeHue

39


http://www.math.ru/

MOHATHH OLIEHOK (CMEICHHAs 1 HECMEICHHast): BHIOOPOYHAs CPEIHSs, TUCTICPCHS,

uCrpaBjieHHass Jucnepcus W T.1. K Hambonee pacnpocTpaHEHHBIM 3ajjauam

MaTeMaTHYeCKOH CTaTHCTHKH, KOTOPBIE MU3Y4alOTCS B BY3€ M 4YacTO BCTPEYAIOTCS

Ha MPaKTHKE, OTHOCATCS:

e  33/1a4¥ ONIpEJeNICHHs OLICHOK NapaMeTPOB BEIOOPKH;

e  3aJa4d Ha IPOBEPKY CTATUCTUYECKUX THIIOTE3;

e 33aJayM ONIpENeNICHUs BHAA 3aKOHAa pacHpeleleHHs 10 CTaTHCTHYSCKUM
JAHHBIM.

3agayu onpeaeeHHs: OLEHOK MapaMeTPOB BHIOOPKH

PaccmoTpuM mpocTeiiyto 3aady JaHHOTO THIIA.

3agaya V3MmepeHue pocra aeTeil Miaaiieil Tpymmbl JETCKOTO caja IPeICTaBIeHO

BeIOOpKOI: 92, 96, 95, 96, 94, 97, 98, 94, 95, 96. Haiimem HekoTOpEIC

XapaKTePUCTUKH 3TON BEIOOPKH.

Pemenue Pasmep BoiOopku (uncino mamepenuit; N): 10. Haumensbinee 3HaueHHe

BbIOOpKHU: 92. HanbGonpmiee 3HaueHne BIOOpKH: 98. Pa3zmax BeIOopku: 98 — 92 = 6.

3amuiieM paHXHPOBAaHHBIN psin (BapuaHThl B Mopsjke Bo3pactanus): 92, 94, 94,

95, 95, 96, 96, 96, 97, 98. CrpynmupyeM psii U 3aluiieM B TaOIuIy (Kaxaou

BapUAHTE NOCTABUM B COOTBETCTBHE YUCIIO €€ TOSBICHHN ):

Xi 92 94 95 96 [97 98 |N

ni 2 2 2 B 1 1 [10

BbIUMCIMM  OTHOCHUTENBHBIE YaCTOTHI M HAKOIUICHHBIE YaCTOTHI, pe3yJbTar

3anuIIeM B TaOIuILy:

Xi 92194 95 (96 (97 (98 [MToro
ni 122 31110
Wy =% 1,10,2020,30,10,11
HakorieHHbBIE 1305181 o
YaCcTOTHI

[TocTponM HONHUTOH YaCTOT BEIOOPKH (OTMETHUM Ha Tpaduke BapuaHTH 1o ocu OX,
4gacToThl 10 ocu OY, COSTMHUM TOYKH JTHHUECH).

‘

3agauy Ha NPOBEPKY CTATHCTHYECKHX TMIIOTeE3
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CratucTnyeckasi THNOTe3a— 13TO NPEANOIOKEHHE (CYXKICHHE) O TeHEepaJIbHOU
COBOKYITHOCTHU — €€ paclpe/IeIeHUH WIN NapaMeTpax, MoABepraeMoe npoBepke Mo
BBIOOpDKE, B pe3yjlbTare KOTOpOW OHa MPHHUMAaeTCs WM OTBEpraercs.
®DopMyNIUpOBKa TUIOTE3bl JOKHA HCXOJUT U3 BO3MOXKHOCTH HCIOJIb30BAHUS
U3BECTHBIX 3aKOHOB pacIpeeIeHuUs.

CyLIHOCTh TPOBEPKU CTATHCTHYECKUX THIIOTE3 3aKJII0YaeTCss B TOM, YTOOBI
YCTaHOBHTH, COTJIACYIOTCS WM HET JaHHBIC HAOJMIOACHUN U BBIABUHYTAS THIIOTE3A.
MOXHO 1M pPacCXOKACHHE MEXAY THUIOTE30d M pe3yiIbTaTaMH BBIOOPOYHBIX
HAOJIOMEHUIT OTHECTH 3a CYeT CIy9alHOW NOTPEeIIHOCTH, OOYCIIOBICHHOH
MEXaHU3MOM ciydaifHoro otbopa.? BwiaBuraemas rumoTes3a Ha3bIBaeTCs HYJIEBOU
u 0003HayYaeTCs H{E, a IpoTHMBOpedYalias €W Ha3blBaeTCs albTEPHATHUBHOU
THNoTe30i 1 0603HaaeTes X,

MertoyKa TOKa3aTeNbCTBA CTATHCTHYECKUX THUIOTE3 Pa3padaThIBACTCs B TCOPUH
OPOBEPKH  CTATUCTUYECKUX  THIOTE3, OCHOBHBIE  MNPHHLOUIBI  KOTOPOH
chopMynHpoBaHBl W3BeCTHRIMU MaTteMaTtnkamu E. Heiimanom u 3. Ilupconom. B
OCHOBE METOJIUKHM (CXEMBI) JIOKa3aTeIbCTBA JICKUT pacdeT HEKOTOPBIX
CTAaTUCTUYECKUX BEIMYUH, KOTOPBIE HA3bIBAIOTCS KPHUTEPUSIMU  MPOBEPKU
CTaTUCTHYECKUX TUIoTe3. Takum o00pa3oM, MNpHU MPOBEpKE CTATUCTHYECKHUX
TUTIOTE3 MbI HCIIOJB3YEM TOTOBBIC CXEMbI IPOBEPKU THUIOTE3 HIW HNPUBOAUM
3a/1a4y K BUJY, II03BOJIAIOLIEMY BOCIIOIb30BATHCSI TOTOBOM CXEMOIA.

Kpurtepnu npoBepkH CTAaTHCTHYECKMX THINOTe3 — 3TO IOKAa3aTeNH,
BBIUUCIISIEMBIE HA OCHOBAaHUM (DAKTHYECKUX HAONIOJCHHN, MO3BOJISIONINE ClIENATh
BBIBOJ O MNPHHATUH WM OIPOBEP)KEHHHM IPOBEPAEMON THIIOTE3bl. 3HaYCHHE
KpUTEpHs SBISIETCA CIy4alHOW BEIMYMHOM, Ta KaK BBIYHMCIAETCS HAa OCHOBE
pe3ysbTaToB  BBIOOpDOYHOTO  HaOmoAeHWs. OTo  Hampumep, t-  kpurepuit

Crorozenta, F — kpurepuii ®umepa, xu — kBaapar Iupcoma (4 L) U Apyrue.

Perenne o MpUHATHM WM OTKIOHEHHWH HYJIEBOW THMIIOTE3BI (OpMyNHpyeTcs Ha
OCHOBE BBIOOPKH M 3aBUCHUT OT 3HAYEHUS] CTATUCTUYIECKOTO KpUTepHst. MHOXeCTBO
BO3MOJKHBIX 3HAYEHHH CTATHCTUYECKOTO KPUTEPHS MOXKHO pa3leiuTh Ha [Ba

¢ ¢ng-
HETICPECCKATOIINXC IMOAMHOXECTBA Q n y ' . HpOBepf{eMaH

HyJieBasi THUIOTE3a HG;JOH)KHa OBITh OTBEPTHYTA, €CIM (PaKTUUIECKOE 3HAUCHHE

KpUTepHs i (paCCUUTaHHOE 1o JIaHHBIM BBIOOPKH) MIPUHAJIEIKUAT

MOJIMHOKECTBY g [ToxmHOXECTBO & wassiaetes KPUTHUYECKOH  00IacTbhIO.

ITonmHOXecTBO ¢ Ha3bIBaeTCSI O00JACTBIO TPHUHATHSA THUHOTe3bl. Kpuruueckas
001acTh MOXKET OBITH JABYXCTOPOHHEH HIIM OJHOCTOPOHHEH (JIEBOCTOPOHHEH MU

paBOCTOpOHHEH) puc. 6.1 — puc.6.3. Touku F“-‘-‘, pasgensromue aBe 001acTH,
HA3bIBAIOTCS KPUTHUECKUMH TOUKAMH.

IIpoBepka  CTAaTUCTMYECKON  TUMOTE3bl HE  SBIAETCA  MCUEPIBIBAIOILIKUM
JI0OKa3aTeIbCTBOM €€ BEPHOCTH WJIM HEBEPHOCTH. Ee MmpuHsATHE O3HAYaeT JUIlb e
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HEMPOTUBOPEYMBOCTh  MMCIOIMMMCS  (DaKTHYCCKUM  (BBIOOPOYHBIM)  JTAHHBIM.
CreneHb YBEPEHHOCTH B MPHUHSATHH THIIOTE3BI MOXET OBITH OMpECiicHa depe3
BEPOSATHOCTH COBEpIICHUs OIMUOOK. OIIMOKK, BO3HUKAIONIME TPH IPOBEPKE
CTaTUCTHYCCKUX THIIOTE3, MOTYT OBITh NIBYX BHIOB: OIIUOKH IIEPBOTO poja U
OIUOKH BTOPOTO POJIa.

LA

LA '
Kol -al2) K(«i2) K

Puc. 6.1. JIByXCTOpOHHSS KPUTHYECKast 00IaCTh
OTpadoTKa NPAKTHYECKOr0 MaTepuaJa.

IIpunymats 3azauu HM3 MOBCEAHEBHOM JKU3HM HA MHCIIOIb30BAHHME HJIEMEHTOB
MaTeMaTUYECKON CTATUCTUKH

Yka3aHusi 10 COCTABJICHHIO 0TYeTA: CTYIEHTHI CAI0T BBIIIOJHEHHbBIE IUCbMEHHO
B TETPajy YIPaKHEHUS.

Kpumepuu oyenxu:

OInecHKa «OMAUYHO» CTABUTCS, €CIHM CTYACHT UMEET IIyOOKHEe 3HAHUS IO
JTAHHOM TeMe, BBIMTOJIHACT 3aJJaHHs PA3IUNYHOTO XapaKTepa

OneHKa «Xopoutoy» CTaBUTCS, €CIH CTYICHT OOHApyKHMBaeT Xopoliee
3HaHHUE TCOPHH, HO JIOIYCKAeT SANHUYHBIC ONTHOKY TIPU BBHITIOJTHEHUH 3a/TaHUH.

OneHka  «y0o61emeopumenvno» CTaBUTCS, €CIH  CTYACHT HUMEET
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOMYCKAeT 3HAUYMTEILHOE KOJHYSCTBO OIIHOOK
IIPpY BBITIOJTHEHUU MPAKTUICCKUX 3aI[aHI/II‘/'I.

Or11eHKa «HEYO061emeopUmenbHoy CTaBUTCA, €CIIA CTYyIeHT OOHapyKHUBaeT
HEe3HaHWe OOJbIIeH YacTH TEOPETHYECKOTO MaTepuana, KOTOPOe BIEYET OOJBIIOe
KOJIMYECTBO OH_II/IGOK IIPU BBITTOJTHEHUH MMPAKTUYCCKUX BaHaHHﬁ.

YueOHas U cnenHaIbHAsA JUTEpaTypa

1. Cmmpuna M.C., Coupun II.A. Teopus BeposiTHOCTEH W MareMaTHuecKas
cratuctuka, CITO. - M.: Akanemus, 2017

2. Imypman B.E. Teopus BeposTHOCTEH ¥ MareMaTH4ecKas CTaTHCTHKA:
yueOHoe rnocobue. — 12-e n3z., nepepad. — M.: U1 FOpaiit, 2017. — 479 c.

3. TI'mypman B.E. PykoBoJCTBO K pELICHHIO 3a/iad [0 TEOPUU BEPOSTHOCTEH u
MaTeMaTHUecKoi craructuke. — M.: Briciias mkoia, 2017, — 404 c.

4. http://www.math.ru/

IIpakTnuyeckoe 3ansitue NelS
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Tema: «AHanmu3 peaJbHBIX YHUCIOBBIX JAHHBIX, MPEJACTABICHHBIX B BHUJIE
JrarpaMm, rpaMKoB; aHaJIN3 HHPOPMAIUU CTATUCTUUECKOTO XapaKTepay»

Heab: chopmupoBaTh yMeHHs pelIaTh 3aJadyd Ha INPUMEHEHUE OJIEMEHTOB
MaTeMaTHYECKOH CTaTUCTUKH.

IIpumensiemoe oGopynosanme: Cnupuna M.C., Cmupur IILA. Teopus
BEPOATHOCTEH U MaTematuueckas cratuctuka, CI10. - M.: Akanemust, 2017,

[IK, mHTEepaKkTHBHAS TOCKA, IPOCKTOP, OAHK SJIEKTPOHHBIX MPE3CHTALINI.

3asaHue 17151 MOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO!

- MOBTOPHUTH Matepuan Jekiuu «loHsTHe 0 3a1auax MaTeMaTHIECKOH CTATUCTUKH.
[IpencraBneHne JaHHBIX C TOMOIIBIO TAONIHII, AUArpamMMm, TPA(HUKOBY.

ILnan 3ansTus
1.0TpaboTKka TeopeTH4ecKOro MaTepHaJja 1o JaHHOI Teme.

Mamemamuyueckaa CMAMUCMUKA — HAYKA 0  MAMEMAMULECKUX
Memooax cucmemMamu3ayuu U UCnOab306AHUA CHAMUCIUYECKUX OAHHBIX 01
DeuienuA HayuHbIX U RPAKMUYECcKux 3a0ady.

I'maBHas 1eNb CTATUCTUYECKHX METOMAOB - IPEACTABUTH KOJIMYECTBEHHBIC
JaHHBIC B CXKaTOH (hopme, ¢ TeM, YTOOBI OOJIETINTH UX TIOHWMAHUE.

Bce  MeTompl  CTaTHCTHYECKOTO  aHAIM3a  YCIOBHO  JAETATCS
Ha nepeuunble N GMopulHble.

Ilepguunbivu Ha3bIBAIOTCSI METOJBI, C IIOMOIIBIO KOTOPBIX MOXHO
MOJYYUTh TOKa3aTelH, HEIIOCPEICTBEHHO OTPasKarolie Pe3yIbTaThl MPOBOANMBIX
B DKCIIEpUMEHTE M3MepeHHH. [10/1 MepBUYHBIMU CTaTHCTHYECKUMH MOKa3aTesIMU
UMEIoTCd B BUAY  TIOKa3aTeld, KOTOpbIE  MNPHMEHSIOTCS B CaMHX
NCUXOJUATHOCTHUECKUX  METOJMKAX W  SBIAIOTCS  WTOTOM  HayaJlbHON
CTAaTUCTUYECKON 00pabOTKH PE3YNIbTATOB TUArHOCTHUKU.

K nmepBHYHBIM MeTOJaM  CTaTUCTHYECKOH OOpabOTKHM  OTHOCHT:
OTIpesieNieHHe CpeTHEero apu(hMEeTHUECKOTO, TUCTIEPCHH, MOJIBI H MEIHAHBI.

Bmopuuneimy Ha3pIBAIOT ~ METOJBI  CTaTUCTHYECKOH  00paboTKH, ¢
MOMOIIBI0 KOTOPBIX Ha 0a3e MEPBHYHBIX JAHHBIX BBISBISIOT CKpPBITBIE B HHUX
CTaTUCTUYECKHE 3aKOHOMEPHOCTH.

K BTOpmuHBIM MeTOIAM  CTAaTHCTHYECKOH 0OpabOTKM  OTHOCSAT:
KOPPEISIIMOHHBIA aHalIN3, PErPECCHOHHBIN aHann3, (pakTOpPHBIH aHAJIN3, METOJIBI
CpaBHEHUsI IEPBUYHBIX JAHHBIX JIBYX MJIM HECKOJIBKHUX BBIOOPOK.

Bonpmas cratucTudeckas COBOKYITHOCTB, M3 KOTOPOH OTOMpAaeTcs: 4acTh
OOBEKTOB MAJISl WCCIEOOBAHUS, HA3BIBACTCS 2EHEPAIbHOU COBOKYRHOCHbIO, &
MHOY€ECTBO 00BEKTOB, 0TOOpaHHBIX u3 Hee, — 6blOOpOUNOI
CO60KYNHOCHIbIO, VU 6b1O0PKOIL.

CBOMCTBO OOBEKTOB BBIOOPKH JOJDKHO COOTBETCTBOBATH CBOWCTBY
00BEKTOB TEHEPAbHOM COBOKYIHOCTH, HJIH, KaK IPUHATO TOBOPHUTH, BBIOOpKA
JIOJDKHA OBITh TIPEACTaBUTENBHON (penpezenmamusnoti). Tak, Hampumep, eciu
LETIbIO SIBJIETCS M3Y4YEHHE COCTOSIHUS 3/I0POBBsI HAcENEHHs OOJIBIIOr0 ropoja, TO
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HEJIb3sl BOCIIOJIL30BAThCSl BBHIOOPKOW HACENICHMS, IPOXKUBAIOLIETO B OJIHOM H3
paiioHOB Topoza. YCIOBUS HPOXXMBaHHS B Pa3HBbIX paiiOHaX MOTYT OTIMYATHCS
(pa3nuyHast BIaXXHOCTb, HAJMUUE NPENNPUSITHH, KIWIMIIHBIX CTPOSHUH H T. 1.) H,
TaKUM 00pa3oM, BIMATh Ha COCTOSHHE 310poBbsi. [loaToMy BbIOOpKa HOJKHA
NPE/ICTABIISATh CIy4aifHO OTOOpaHHbIE OOBEKTHI.

Ecnu 3ammcate B IOCIEOBATENbHOCTH M3MEPEHHH BCE 3HA4YCHUS
BEJIMYHMHEI X B BBIOOPKE, TO IOJNyYHM IPOCTON cTraTHcTHdeckuit psan. Hampumep,
poct myxunH (cm): 170, 169, ... . Takoii psx HEyZOOCH s aHAJIH3a, TaK KaKk B HEM
HET ITOCIIe0BATEeIILHOCTH BO3pACTaHMs (W YOBIBaHMS) 3HAUCHUH, BCTPEUAIOTCS U
MOBTOPSAIOMIMECS ~ BeMWUYUHBL.  lloaToMy  1ie1ec000pasHO paudicuposams psil,
HalpyuMep, B BO3PACTAIOLIEM MOpPSIKE 3HAYCHUH M yKa3aTh X MOBTOPSIEMOCTb.
Torga cratuctuueckoe pacmpenenenue Beioopku: 171, 172, 172, 168,

. < 3.1)
x, . e S ver K
n, "2 e B e N
* ny gy == o * My
PL " PESE ol = e wedlg™ T
31eck Xi — HaOIroJaeMble 3HAUEHUs INPU3HAKA (6apuanma); Ni— YHCIO

HaOJFOICHUI BapHaHTHI Xi (vacmoma); pi* — OTHOCHUTENbHAS 9acTOTa.

[
n= 5%n,
=1

Oomiee urciao 00BEKTOB B BEIOOPKE (00bem 8blO0pKiL)

Bcero K Bapuant. Cmamucmuyeckoe pacnpedeneHie — 3T0 COBOKYITHOCTb
BapUaHT W COOTBETCTBYIOIIMX UM YacTOT (WJIM OTHOCHTENBHBIX YacTOT), T. €. 3TO
COBOKYITHOCTb JIaHHBIX 1-# U 2-# cTpoxu nmm 1-i u 3-i ctpoxu B (3.1).

B MeaunuHCKOHN IuTEepaType CTaTUCTUYECKOE PACIPENEICHUE, COCTOSILEE
U3 BapHAHT U COOTBETCTBYIOIIUX MM 4YacTOT, MOJydHJIO Ha3BAHUE 6apUAYUOHHOO0
paoa.

Hapsiny ¢ JMCKpETHBIM (TOYEYHBIM) CTATUCTUYECKHM pacIpeieieHUeM,

KOTOpOe OBLII0 OTIMCAaHO, HCTIONB3YIOTHENPEPLIBHOE (unmepsanvroe)
cmamucmuyeckoe pacnpeoeieHue:

Xor Xy Lo Xy n X X e By 0 Xy

’ll fZZ wor IlI o n‘_

L | v _ T . n, v _ T

Py=— P2=F Py = ey " (32)

31ech Xi-1, Xi - i-il HHTEpBaL, B KOTOPOM 3aK/IIOYEHO KOJUYECTBEHHOE
3HAYCHHWEC TPU3HAKA; Nj— CyMMa YacTOT BapHaHT, IMOMABIIMX B OSTOT

MHTEPBAIL; p ¥ — CyMMa OTHOCHUTENbHBIX 4aCTOT.
B kauecTBe mpuMmepa AMCKPETHOTO CTATHCTHYECKOTO pacrpeieeHus
YKa)K€M MacChl HOBOPOXIEHHBIX MaJIbUUKOB (KT') M 9acTOTHI (Tabm. 1).
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Tabruya 1

2,7

2,8

2,9

3,0 } 3,1

3,2

3,3

3,4

3,5

3,6

3,7

3,8/3,9

4,0

4,1

4,2

4,3

4.4

2

3

S—

ar

12

13

10

7

6

2

6| 6

e

O01ee KOMMIeCTBO MATBYNKOB (00HEM BEIOOPKH)

N

n= % r =100,
-1 (3.3)

MOoOJKHO 3TO pacmpenieneHne MPeICTaBUTh W KaK HelpephIBHOE (MHTEpP-

BajbHOE) (Ta0IMI. 2).

Ta6muma 2
2,65 —|2,75 —|2,85 —12,95 —13,05 —
2,75 2,85 2,95 3,05 3,15
1 2 7 8
JInst  HarIAAHOCTH — CTATHCTHYECKHE  PACIpENeNieHHs  HM300pa)karoT
rpaduyecKy B BUE MOJUTOHA M THCTOTPAMMBI.
o oy
14 1401,4 N
12 12011.2
10 10011,0 r ?
8 8010,8 | ‘
6 6010,6 | | | '
4 wioa | || '
: =l T
3,0 35 40 x

Puc. 3.1 Pue. 3.2

Hlonueon uacmom — noOMaHasi JIMHUS, OTPE3KU KOTOPOM COENUHSIOT
TOYKHA C KOOPAWHATAMH (X1, M1, (X2, M2), .. WIA JJIS TOJHUTOHA OTHOCHTEIBHBIX
4acTOT — C KOOPAUHATAMU (X1, p1* ), (X2; p2 *), ... (puc. 3.1). Puc. 3.1 otHOCHTCS K
pacripeielIeHHIo, MPeCTaBICHHOMY B Ta0I. 5.

T'ucmoepamma wacmom — COBOKYITHOCTH CMEXHBIX NPSMOYTOJIEHUKOB,
MOCTPOCHHBIX HA OJTHON HPsAMOM JHHUM (puc. 3.2), OCHOBaHHUSA NPSIMOYTOIEHUKOB

OIMHAKOBBI M PABHBI @, a BBICOTHI PaBHBI OTHOIICHUIO YacTOThI (WM
OTHOCHUTEIILHOU YacTOTHI) K a:

n, n

— Ay — = 'Fi

] neu (3.4)
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Taxum 06pa30M, omanab Kaxaoro IpsaMOYroJibHUKa paBHa COOTBET-

CTBCHHO
n

I l).‘
—a = n, WA —a = p,
! a

e & Yy 1 ¢ n

2P = Zn ;’_)‘Zn'_—._:l_

i=1 =1
A:."I_ =n
CrnenoBarenbHO, IUIOMAAb T'HMCTOTPaMMBI YacTOT =
THUCTOTPAMMBbI OTHOCUTENIBHBIX YaCTOT
Haubonee pacnpocTpaHeHHBIMH XapaKTEPUCTHKAMHM CTaTHCTUYECKOTO
pacmpesieleHusl  SIBIIIOTCSL CPefHHE BEIHUYMHBI: MOJa, MEAHaHAa M CPEIHAS
apugMeTHYecKas, WM BHIOOPOYHAS CPEIHSS.
Mooa (Mo) paBHa BapuaHTE, KOTOPOH COOTBETCTBYET HAHMOOIBIIAS
yacToTa. B pacnpenereHnn Macchl HOBOPOXKICHHBIX (CM. Tabi. 5) Mo = 3,3 kr.
Meouana (Me) paBHa BapuaHTe, KOTOpas pacloOJOXeHa B CepeauHe
CTaTHCTHYECKOTo pacnpexneneHus. OHa AENUT CTAaTHCTHYECKUI (BapHaIllMOHHBIN)
psa Ha ABe paBHbIC YacTH. [Ipy yeTHOM uuclie BapHaHT 3a MeIUaHy HNPUHHMAIOT
cpeHee 3HAaueHHE U3 JBYX IIEHTPaJIbHBIX BapHaHT. B paccMOTpeHHOM
pacnpenenenun (cMm. Tabm. 5) Me = 3,4 kr.
Buvibopounas cpeousnsn (xs) onpenensiercss Kak cpeaHee apupMeTHuecKoe
3Ha4YeHHE BapHaHT CTATUCTUYECKOTO pAaa:

, a TUIoIAIh

X !
x,= L Y xn, mmE = Y x,p/.
n= iwl (3.5)
_ 27 14+28+2+29 3+.,.+43 -2+44 -1 _
T 100
= 3,468 &r, (3.6)

s mpumepa (cM. Tabm. 5)
18 =
D, = Yolx, X

=1
(3.7)
I[J'IH XapaKTCPpUCTUKN paCCesIHUsA BApUAHT BOKPYI' CBOCro CpcaHEro

3HaueHUsT ~ B BBOIST XapaKTEPUCTHKY, HA3BIBAEMYIOGbIO0POUHOIL ducnepcuei, —
cpenHee apu(MeETHYECKOe KBaJpaTOB OTKJIOHEHHS BapHaHT OT MX CPEIHETO
3HAYCHHUS:

KBagpaTHsIit KOpeHb U3 BEIOOPOYHON TUCTIEPCHH HA3BIBAIOT 6blOOPOYUHBIM
CPeOHUM K8AopamuyecKum OmrkiaoHeHuem:

a,= .0, (3.8)
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D - 1273468+ 2(2,8-3,468)% ... + 2(4,3-3.468)% +(4,4 - 3,468)7 _
i o we

=0,1513 kr¥;

a,~ 40,1513 xr ¢ = 0,3896 kr. (3.9)

s mpumepa (cM. Tabm. 1)
OTpaboTKa NPAKTHYECKOr0 MaTepuaJa.

HpI/IHyMaTL 3aJa4u, UCIOJIb3ys pC€ajibHbIC YHWCJIOBBIC JaHHBIC, NPEACTABJICHHLIX B
BUJC qJUarpamm, Fpa(i)I/IKOB; aHaJIu3 I/IHqJOpMaHI/II/I CTaTUCTUYCCKOI'O XapaKTepa.

Yka3aHusi 10 COCTABJIEHUIO OTYETA: CTYJCHTHI CIAIOT 3a/lauy, IPEICTaBICHHbIE
B BHJIE IPaUKOB, AUArPaMM.

Kpumepuu oyenxu:

O1neHKa «OmMAUYHO» CTAaBUTCS, €CIH CTYACHT UMEET IIIyOOKHe 3HAHUS IO
JAaHHOH TeMe, BHIMTOJIHACT 3aJaHHs PA3IMIHOTO XapaKTepa

OneHKka «Xopoutoy» CTaBUTCS, €CIH CTYICHT OOHApyKHBaeT Xopoliee
3HAaHUE TEOPHUH, HO JOMYCKACT SAMHUIHBIC OITUOKH MIPH BHITOTHCHUN 3aaHUH.

OueHka «y0oenemeopumenvnoy CTaBUTCS, €CIU CTYACHT HUMEET
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOMYCKAeT 3HAUYMTEILHOC KOJHYSCTBO OIIHOOK
IIPpY BBITIOJTHEHUU MPAKTHYCCKUX 3a):[aH1/1171.

Or11eHKa «HEYO061emeopUmenbHoy CTaBUTCA, €CIIA CTyIeHT 0OHapyKHUBaeT
He3HaHWe OOJbIIeH YaCTH TEOPETHUECKOTO MaTepuaja, KOTOPOe BIEYET OOJBIIOe
KOJIHNYECTBO OIIMOOK IPpH BBITTIOJTHEHUHU NPAKTHUYCCKUX 3a;:[aH141?1.

Y4eOHasi u ciequabLHAs JUTEpaTypa

1. Cmupura M.C., Crupur I1.A. Teopus BeposTHOCTEH M MaTeMaTHYECKas
craructuka, CIT1O. - M.: Axagemus, 2017

2. TI'mypman B.E. Teopus BeposTHOCTEHI W MaTeMaTHYecKas CTaTHUCTHKA!
yaeOHoe mocobue. — 12-e m3a., mepepad. — M.: U1 FOpaiit, 2017. — 479 c.

3. I'mypman B.E. PykoBoncTBO K pelIeHHIO 3a1ad IO TEOPUH BEPOSITHOCTEH M
MaTeMaTHYeCKOM cTaTucTHKe. — M.: Breicmas mkoma, 2017. — 404 c.

4. http://www.math.ru/

Paznen 2. 'eomerpus
Tema 2.1.I'eomerpruueckue GUTYpH HA TIIOCKOCTH
IIpakTuyeckoe 3anaTue Nel6.
Tema: «Pemenne npocTelinux 3agay MIaHUMETPUN Y.
Iean: criocobcTBOBaTH POPMUPOBAHHUIO YMEHHH pelaTh 3a/1audl 10 INIaHUMETPHH.
IIpumensieMmoe o0opynoBaHue: LUpKynb, auHeiika, 1K, uHTepakTuBHas nocKa,
MPOEKTOP, OAHK JIEKTPOHHBIX MPE3CHTALNH.
3ananue 11 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO:
- TIOBTOPHUTH Marepuain Jekuun «l eomerpudeckue (GUrypel Ha IIOCKOCTH U HX
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OCHOBHbBIE CBOMCTBA. HJ'IOHIaJ_Ib IJIOCKOM (1)I/Il"ypbl " €€ HaXOXKJICHUC. .

Ilian 3ansTHA

|.OTpadoTka TeopeTHUECKOro MaTepuala 1o JaHHOI TeMe.
Bompocsr:
- MEPEeYHCIIUTEe OCHOBHBIE TIeoMeTpHuecKkue (Urypsl, MX CBOHCTBa, (HOpMyIIbI
HaXO0KJICHUS TUIOIIAICH;

I1.0TpaboTKa MPaKTHYECKOTO MaTepHaia.

Pemure 3amaun:
1. Jluaronans KBajpata paBHa~/12 cM. Haiiure ero miomass.
2. BpumcauTe 1miomans paBHOOCAPEHHOTO NPSMOYIOJBHOTO TPEYroJbHUKA C
OCHOBaHHEM & CM.
3. Brmmonnenune ynpaxHeHuit no yueOnuky CroiinoBa JLII. Teopernueckue
OCHOBBI HaYaJILHOTO Kypca MaTeMaTUKH ¢ KOMMEHTHpoBaHueM cTp. 404 ymp. 1-5,
ctp. 408 ymop. 1-5.

Yka3zaHusi 110 COCTABJICHUIO OTYeTa: CTYACHTBI CAAIOT TETpAaAX € BBIIIOJTHCHHBIMU
3aJaHUAMHA.

Koumponwusie sonpocuwli:
KakoBbl 0COOCHHOCTH HCIOJB30BAHUS OIpEACICHHI, CBOWCTB M IMPH3HAKOB
TEOMETPHUYCCKUX (DUTYD, M3YUaEMBIX B HAYAIBHOM INKOJIE WM C KOTOPBIMU JCTH
3HAKOMSITCS B JICTCKOM Caay?

Kpumepuu oyenku:

O1eHKa «OomauyHoy CTaBUTCS, €CIH CTYACHT BIAICET IEMEHTApPHBIMU
3aa4aMi  Ha IIOCTPOEGHHE U TIPaBWJIBHO BBIIOJHIET peIIeHHe 3agad Ha
MOCTPOSHHE, TPAMOTHO AHAIM3UPYET YPOK M OOOCHOBBIBAET CBOHM CYXICHHS H
BBIBOJIBL.

OueHka «xopowto» BBICTaBIsIeTCST 3a pabOTy, B KOTOPOH CTYAEHT
oOHapy)XMBaeT IOJIHOE 3HAHWE W IIOHMMaHHWE MaTepHaia, OJHAKO JOIyCKaeT
eMHUYHbIe (akTHueckue OINMOKM MNpW aHajiW3e 3a/aud WIM J0Ka3aTelbCTBE,
MIPaBUJIBHO MPOBOJAUT aHAIN3 YPOKA.

OueHka «yooenemeopumensnoy CTaBUICS, €CIM CTYAEHT W3JaraeT
MaTepHajl HeIOCTATOYHO MOJHO, JOIYCKaeT (pakTHYECKHEe HETOYHOCTH B aHAIM3E
3a/aud Ha IMOCTPOCHHE, 3aTPYAHSAETCS 00OCHOBAaTh CBOM CYKICHHS W IIPOBECTH
HE00X0MMOE HCCIIeI0BaHNE; HapYIIAeT IOCIe[0BaTeIbHOCTh B aHATIN3E YPOKa.

OueHka  «Heyooenemeopumenbno»  CTaBUTCS,  €CIOM  CTYACHT
oOHapy)XMBaeT He3HaHUE OOJIBIIEH YacTH MaTepHaia, JOIyCKaeT rpyOble omnOKn
NP PELICHUH 33/1a4, HE BJIa/IECT METOIMKOM aHalM3a ypoKa.

YueOHas U cnenHAIbHAsA JUTEPATypa
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1. Croiinosa JLII. TeopeTnueckre OCHOBBI HAYATHHOTO Kypca MaTEMAaTHKH: y4eO.
nocodue IS CTyA.y4pexaeHud cpea. npod. oopazosanus / JLII. Croiinosa. — M.:
Wznatensckuii neHTp «Axagemus» 2017. — 272c.

2. http://www.math.ru/

IpakTuyeckoe 3ansaTue Nel7.
Tema: «3agadu Ha TOCTPOCHUE TEOMETPUICCKUX QUTYPY.
Heap: cmocoOCTBOBAaTh BHIPAOOTKE YMEHHH pemaTh 3aJadd Ha MOCTPOCHHE
TEOMETPUYECKHUX (PUTYP ¢ IOMOIIBIO IUPKYJIS ¥ INHEHKH.
IIpumensiemoe obopyaoBaHue: IMpPKysb, JnuHelka, [1K, uHTepakTuBHas nocka,
MPOEKTOP, OaHK IJIEKTPOHHBIX MPE3eHTAINH.
3asaHue 10151 MOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO!
- TIOBTOPUTH MaTepuai jekuuu «IlocTtpoeHne reoMeTpiuueckux GpUryp ¢ NoMOMIbIO
LUPKYJISL U JIMHEHKNY.

IInan 3ansiTus

I.OTpaboTka TeOpeTHUECKOTO MaTeprala 1o JaHHO TeMe.
Bomnpocsr:
- C TIOMOIIIO IUPKYJIS ¥ TMHEHKN KaKHe MOXKHO ITPOU3BOANTH ITOCTPOCHHA?
- IEPEYHUCIINTE IEMEHTapHbIC 33aYH Ha IIOCTPOCHUE;
- Ha30BHUTE OJTalbl pPENICHWS 3a/ad Ha I[IOCTPOCHME U JalTe UM KpaTKyIo
XapaKTepUCTHKY;

I1.0TpaboTKa NpakTUIECKOro MaTepHana.

Pemure 3anauu:
1) Ilpopabotats Mmarepuan yuyeOHuka 417-423, mpoaHanu3upoBaTh 3agady Ha
MOCTPOCHKE IapajuiesiorpaMMa M0 OCHOBAaHUIO, BBICOTE M OIHOM M3 JHaroHanei.
Pewmte 3amaun Nel, 3 ctp.423
2) BrimoHATE IPOBEPOYHYIO PadOTy MO BapHaHTAM
3aoanue. T1ocTpOUTH ¢ TOMOIIBIO TUPKYIIS U TIMHEHKH
1 BapHaHT — NPSIMOYTOJIBHUK 110 JUArOHANIH U OJHOH U3 CTOPOH;
2 BapHaHT — KBapaT CO CTOPOHOH p;
3 BapuaHT — poMO0 110 U3BECTHBIM JINAroHaJIsIM;
4 BapHaHT — KBaJpaT, JHAaroHaIb KOTOPOTO 33JaHa;
5 BapuaHT — poMO 110 CTOPOHE ¥ OTHOMY W3 YTJIOB IIPH €TI0 BEPIINHE;
6 BapuaHT — poMO CTOpOHE U TUATOHAH.
Yka3zaHus 10 COCTABJIEHUIO 0TYETA: CTYACHTHI CIAIOT TETPAIH C BHIIIOJIHCHHBIMH
3aJIaHISAMU.

I(onmpwzbnbte eonpocol:

HepeqnanTe QJICMCHTAPHBIC 3aJa4u Ha MNOCTPOCHUEC, HA30BUTC OTAllbl PCHICHUA
3a/1a4 Ha IOCTPOCHUEC.
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Kpumepuu oyenku:

OIlCHKAa «OmMJAuYHO» CTaBUTCS, CCIU CTYACHT BIAICET JJIEMCHTAPHBIMU
3alayaMd  Ha IIOCTPOCHHE U TPAaBWIBHO BBINOJHACT pEIICHHE 3aJa4 Ha
MOCTPOCHUE, TPAMOTHO AHATU3UPYET YPOK W OOOCHOBHIBACT CBOU CYXKICHHS W
BBIBOJIBI.

OueHka «Xopowto» BBHICTaBIsIeTCST 3a pabOTy, B KOTOPOW CTYAEHT
OOHapy)XMBaeT TMOJHOE 3HAHWE U MOHMMAaHHWE MaTephaa, OJHAKO JOMyCKaeT
eMHUYHbIe (pakTHUecKre OIMMOKK MpW aHalM3e 3aJaud WK JI0Ka3aTelbCTBe,
MPaBIIBHO MPOBOMT aHAIU3 YPOKA.

OueHKa «y0061€mMEOPUMENTbHO» CTABUTCS, €CIA CTYACHT H3JaraeT
Marepual HeJJOCTATOYHO TOJHO, JOMYyCKaeT (pakTHYeCKHe HETOYHOCTH B aHAJM3e
3aJjaydl Ha HOCTPOEHHE, 3aTPyAHSETCS O0OCHOBATH CBOM CYXXICHUS M IPOBECTH
HEeo0X0/IMMOoe HCCIIeI0BaHKe; HapyIlaeT II0CIe10BaTeIbHOCTh B aHaIN3e YPOKa.

OueHka  «HEY00s1emeopUmenbHo CTaBUTCH, €CIM  CTYJEHT
0OHapy>KUBAeT He3HAHWE OOJIBIICH YaCcTH MaTepHana, TOMyCKaeT IpyObie OIMIMOKH
NPU PELICHUH 33/1a4, HE BJIICET METOIUKOMN aHaJi3a ypoKa.

Y4yeOHasi u ciequaabLHAs JUTEpaTypa

3. Croitnoa JL.II. TeopeTndeckre OCHOBBI HAYaIbHOTO Kypca MaTeMaTHKH: y4eO.
nmocoOue s CTyI.yIpexxaeHui cpen. npod. odpazoBanus / JLII. CroiinoBa. — M.:
W3natensckuii neHTp «Akagemumsny 2017. — 272c.

4. http://www.math.ru/

Tema 2.2.'eomeTpuueckue Tena B IPOCTPAHCTBE
IIpakTuyeckoe 3ansiTue Nel8

Tema: «/300pa’keHne MHOTOTPaHHHMKOB Ha IUIOCKOCTH. HaxoxkJeHue ruromanen
MOBEPXHOCTEN 1 00HEMOB MHOTOTPAaHHUKOBY
Heanb: yuntbcst n300pakaTh Ha IUIOCKOCTH MHOTOTPAaHHUKH M pPeIIaTh 3aJadyd
HaxO0XJICHUE IUIONIa/Ie HOBEPXHOCTEH 1 00hEMOB MHOTOIPAaHHUKOB.
IIpumensiemoe oGopynoBaHmne: reoMeTpuieckue tena, yueoHuk «I'eomerpus -10,
11 k.»
3asaHue 1Sl MOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO: TIOBTOPUTh M3y4YCHHBIH
Marepuan

ILnan 3ansaTHS
BbInosiHeHHe NPaKTHYECKUX 3aaHMI
1. Tnaronains kyba paBHa\/ﬁ cM. Haiinute ero oobem.
2. JlBa peOpa NpsIMOYrOJBHOTO Mapaiesernuieaa, BBIXOAAIINE U3 OJHOU
BEpIIMHBI, paBHBI 2 u 4. JlmaroHanp mapamienenureaa pasHa 6. Halinure oobeM
napasuleNIe e s1a.
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3. Haiigure oObeM MHOTOrpaHHMKA, H300pa)KEHHOTO Ha PUCYHKE, BCE JABYTpaHHbIE
YTJIBI KOTOPOTO MpsMble. Pa3Mepsl Ha pHc. JaHBL B CM.

- -

1

4. Haiinute 005eM MHOTOTPaHHUKA, M300paXCHHOTO HA PUCYHKE, BCE IBYTPAHHBIC
YIIIBI KOTOPOTO NpsiMBEIe. Pa3mMephl Ha pHc. TaHbBI B CM.

2

5. JIBa peOpa mNpsIMOYTrOJBHOTO TAapaJICICIUIEAa, BBIXOAAIINE W3 OJHOU
BEpIIUHLI, paBHbI 2M, 3M. O6beM mapanienenunena pased 36m°. Haiinure ero
JIaroHaJb.

6. Hailiqure oObeM MHOTOTpaHHHKA, N300paKEHHOTO Ha PUCYHKE, BCE ABYTPAaHHbIE
YIJIBI KOTOPOrO MpAMBe. Pa3meps! Ha puC. 1aHBI B CM.

4 ]

Yka3aHusi 0 COCTABJIEHHIO OTYETA: CTYJCHTHI CIAIOT BHINOJHEHHBIE TUCEMEHHO
B TETPaA/IU 3aJlaHusl.
Kpumepuu ouenku:
OneHKa «OmauuHO» CTAaBUTCS, €CIIM CTYAEHT MMeeT IIyOOKHe 3HaHUS MO
JIAHHOM TeMe, BBITOJIHSET 3a/IaHUs Pa3JIMUHOrO XapakTepa
OleHKa «X0pouioy» CTaBUTCS,, €CIIM CTYJCHT OOHApy»XHBaeT XOpollee
3HAaHWE TEOPHUH, HO JOMYCKACT SAMHUYHbIC OIIHOKH MIPH BHIITOJTHCHUHN 3aaHAH.
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OueHka «p0oenemeopumensnoy CTaBUTCS, €CIU  CTYISHT HMEeT
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAYMTENIbHOE KOJIMYECTBO OIIMOOK
NIPY BHITTOJTHEHUH NPAKTHYECKUX 3alaHHH.

O1eHKa «HEY0061emeopumenbHo» CTaBUTCS, €CIIM CTYJICHT 0OHapYyKHUBaeT
He3HaHHEe OOJIbIIEH YacTH TEOPETHYECKOTO MaTepHalia, KOTOpoe BIEUYET OoJiblIoe
KOJIMYECTBO OLIMOOK IIPH BBINIOJIHEHUHU NPAKTUUECKHX 3aJaHUH.

Y4yeOHas u ciequaJbHas JUTEpaTypa
1. Maremaruka: anrebpa W Hadajla MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS.
T'eomerpus. 10-11 kmaccsr: yue6. it odmieoOpa3oBar. opraHu3aIiil: 0a30BEIA H
yray6n. ypoHu / [JI.C. Atanacsn, B.®. byry3os, C.b. Kagommes u mp.].- M.:
IIpocsemenmne, 2017. — 255 c.
2. Hanmasu A.A. Marematuka / A.A. lagass. - 3-¢ m3a. - M. : ®opym : Uudpa-
M, 2016. - 544 c.
3. Hanmasu A.A. Coopuuk 3aaa4 o matematuke / A.A. [lagasa. - M. : Gopym :
Hudpa-M, 2016. - 352 c.

IIpakTuyeckoe 3ansaTHe Nel9

Tema: «300pakeHHe Ten BpalleHWs Ha IDIOCKOCTH. HaxokieHwe Iuiomanei
MOBEPXHOCTEH 1 00HEMOB TEJ BPAIICHHSD)
Heas: yuntbes m300pakaTh Ha TUIOCKOCTH Tea BpAIICHUS M peIlaTh 3aJaqd
HaXOXICHHUE IUIOMIA ICH MOBEPXHOCTEH U 00HEMOB TEJl BpAIlCHHS.
I[Ipumensiemoe 06opyroBaHHe: reoMeTpUIeckue Tena, yaeoruk «I'eomerpus -10,
11 xm.»
3agaHue AJs MOATOTOBKHM K MPAKTHYECKOMY 3aHSTHIO: TIOBTOPUTH M3yUEHHBIN
MaTepuan

Ilnan 3ansaTus
BoinoJiHeHHe MPAKTHYECKUX 3aJaHUTi
1.BricoTa koHyca paBHa 96, a nuameTp ocHoBaHus — 56. Haiinmute oOpasyromryro
KOHYyca.
2. Ilnomans GOKOBOH HOBEPXHOCTH LWIMHApa paBHa SUMT, a BeicoTa — 8 .
Haiinute nuamerp ocHoBaHMsI.
3. lnameTtp ocHOBaHMs KOHyca paBeH 60, a jumHa oOpasyromeit — 50. Haiinure
IUIOUIA/Ib OCEBOT'O CEYEHMSI 3TOT0 KOHYCa.

4. BsIcoTa KOHyca paBHA 6 CM, Yrol IIPU BepIIMHE 0CeBOro ceuenus pasen 120°.
Haiigure:
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a) IUIOLIa b CEYEHUsI KOHyCa IUIOCKOCTBIO, MPOXOJILEH Yepe3 Be 00pas3ylolue,
yroJs Mexy kotopbivu 30°;

0) rromaak 6OKOBOM MOBEPXHOCTH KOHYCA.

5. OceBoe ceyeHue IMIMHAPA — KBaJpaT, IUIOMIAAb OCHOBAHUS IMJIMHAPA paBHA
16m cM?. HaiiauTe mioma s MOJHO#M MOBEPXHOCTH LIMIHH/PA.

6. Paguycer Tpex miapoB paBHbI 3cM, 4 cM U 5 cM. Halinute panuyc mapa, oobeM
KOTOPOTO paBeH CyMMe HX 00bEMOB.

7. OO6bem mapa paBeH 288 n. Haliaute miomniaab ero noBepXHOCTH.

IIpoBepounas padora

Bapuanm 1
1. O6pa3yromas KoHyca, paBHasg /2 cm, HAKJIOHEHA K TUIOCKOCTH OCHOBAHHSI TIOJ
yriom 30°. Haiinure 06bEM KoHyca.
2. HaiiiuTe BEICOTY KOHYyca, eciu ero o0bem 481 cm®, a panuyc ocHOBaHUS 4 cM.
3. HaiianTe muomaap MOBEPXHOCTH IIapa M ero 00beM, eCIIi paauyc apa paseH 4
CM.

Bapuanm 2
1. Haiinute 00beM KOHYyCa, €CIIH €ro BBICOTA 3 CM, a paJiyCc OCHOBaHHA 1,5 cM.
2. Haitnure BBICOTY LMIMHApPA, €cld ero odbeM paseH 240 cm®, a paaumyc

OCHOBAaHHUS /2 CM.

3. Haiiute paamyc mmapa u Iiomaab MOBEPXHOCTH IIAPa, €CIIM ero 00beM paBeH
113,04 cMm®.

Jlononnumenvroe 3adanue.

1. Haiinute paguyc OCHOBAaHMS IMIMHApA, €clid ero oobem pasen 120 cm3) a
BBICOTA 3,6 CM.

2.0ceBoe ceueHHe IMJIMHIpPA — KBaapar, OHAroHajidb KoToporo 4 cm. Haiigure
IUTOIIAIb [TOJHON MOBEPXHOCTH IIHIIHHIPA.

Yka3zaHusi 10 COCTABJIEHHIO OTYETA: CTYICHTHI CJAI0T BHIIIOIHEHHbIC THCHMEHHO
B TETPAJX 3aaHUs.
Kpumepuu oyenxu:
OLieHKa «OMAUYHO» CTABUTCS, CCIIU CTYICHT MMEET NTyOOKHe 3HAHHS 110
JaHHOM TeMe, BBIMIOHSICT 3aJaHHs Pa3IMIHOTO XapakTepa
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OneHKa «Xopouioy» CTaBUTCS,, €CIIM CTYJCHT OOHapy>XHBaeT Xopollee
3HaHHE TEOPHH, HO JOIYCKaeT eJMHUYHbIE OIIMOKY ITPY BBIIIOJIHEHHUH 3aJaHUH.

OueHka «p0oenemeopumensHoy CTaBUTCS, €CIU CTYISHT HMEeT
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAYMTEIHHOE KOJIMYECTBO OLIMOOK
NIPY BHITTOJTHEHUH NPAKTHYECKUX 3alaHHH.

O1eHKa «HEY0061emeopumenbHo» CTaBUTCS, €CIIH CTYJICHT 0OHApYKHUBaeT
He3HaHHe OOJbIIEeH YacTH TEOPETHYECKOro MaTephaia, KOTopoe BiIedéT Gonplnoe
KOJIMYECTBO OIIMOOK IIPH BHIITOJHESHUH NPAKTHYECKUX 3aJaHHUH.

Y4eOHas u cienuaibLHAs JUTEpPaTypa
1. Maremaruka: anrebpa W Hadajla MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS.
T'eomerpus. 10-11 kmacesr: y4ue6. it odmieoOpa3oBar. opraHu3anuil: 0a30BBIA H
yrayon. ypouu / [JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u ap.].- M.:
IIpoceemenue, 2017. — 255 c.
2. Hanmasu A.A. Marematuka / A.A. lagass. - 3-¢ u3a. - M. : ®opym : Uudpa-
M, 2016. - 544 c.
3. Hanmasu A.A. Coopnuk 3ama4 o matemaruke / A.A. Jlanasa. - M. : Gopym :
Hudpa-M, 2016. - 352 c.
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