JEITAPTAMEHT BHYTPEHHEHN 1 KAI[POBOPI TIOJINTUKU BEHFOPOILCKOFI OBJIACTHU
O06nacTHOE TOCYIapCTBEHHOE aBTOHOMHOE
npodeccroHansHOe 00pa3oBaTEIbHOE YUPEKICHNE
«CTAPOOCKOJIbCKHUI NEJATOIMMUYECKHUA KOJLIEK

(OT'AIIOY CIIK)

MeToauveckue yKazaHusl
110 BHINOJIHEHUIO MPAKTUYECKUX 3aJaHU I
B nmpouecce uzydyenuss EH. 01 Maremaruka

CrenmanpaocTh: 44.02.02 IIpenonaBanre B Ha4aIbHBIX Kiaccax

Anucumona B.U.
MperoaaBaTeib
MaTEMAaTHYECKUX TUCITUILUINH

Crapsrit Ockoin- 2020



Mertoauueckre yKa3aHUs MO BBINOJHEHUIO NPAaKTHYECKUX 3aJaHWi B TIpolriecce
m3ydeHust ydeOHoW gucnmmumasl EH. 01 Maremaruka pa3paboraHsl B
cooTBeTCTBHH ¢ paboueii mporpammoit EH. 01 Maremarnka ¢ Henpl0 OKa3aHHA
METOJIMYECKOM MOMOIIM CTyJCHTaM KOJUIEAXa B XOJE€ WM3YUCHMS IWCIUILTHHEIL
JlaHHBIE METOAWYECKHE YKa3aHHS II0 BBIMOJHEHUIO NPAKTHYECKUX 3aHSITHH,
a/ipecoBaHbI CTYACHTAM U IPETIOIaBaTeNsIM KOJIeKa.

CocraBuTeb:
Anncumona B.U. npenogaBatens MaTeMaTHYECKUX AUCIATLIIINH
OI'ATIOY «CTapOoO0CKOJbCKHI MEAArOrHYECKUN KOJIIIEIK.

Peuensenr
Manamesa U.M. — 1oLeHT, K.IL.H., JOLEHT Kadeapbl SKOHOMUKH, HHPOPMATUKH U
MatemaTuku CO® HUY «ben I'Y»

PaccmoTtpeno na 3acenanuu 11K npenonasareneil ecrecTBEHHO-MaTEMaTHUYECKUX
JIHCLHILIAH

Iportokon Ne 1 ot «31» aBrycra 2020 .

IIpencenarens MK Anucumona B.1.



COJEPKXAHUE

BBEJEHUE

Crp.

Paznea 1. Anredpa

Tema 1

.1. DireMeHThI TCOPUUN MHOXKCCTB

1.

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

IIpaktuueckoe 3anstue Ne2 Pemenwe 3amad 10 TeMe:
«[lepeceuenne, o0bennHEHNE MHOXKECTB. CBOHCTBA ITEpEeCceUCHUS U
00BEIMHEHNS.

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

11

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

13

Tema 1

.2.TekcroBas 3amavua u Mpouecc €€ pCuICHus

1.

HpaKTI/I‘IeCKOG 3ausaTre Neb Drarmsl peaIcHus TCKCTOBLIX 3a1a4
apI/I(I)MCTI/I‘IeCKI/IM CHOCO6OM, 1 IIPHUEMBbI UX BBITIOJTHCHUS.

16

2.

[IpakTrdeckoe 3ansTrue Neb Pemenne 3amay «Ha 9acTiy, «Ha
JBIDKEHUE». MolenrpoBaHue B POIecce PEHIeHUs TEKCTOBBIX
3a1a4

17

3.

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

19

Tema 1.3.Benuunsel 1 X U3MEpeHue

1.

IIpakTryeckoe 3ansatue Ne8 Pemienne 3amad mo teme «Macca Tena
u e€ mmMepenne. CTaHAapTHBIC €JUHUIBI MACCHI, CBEJCHUS 00 MX
MPONCXOXICHUN. Bpems, ero CcBoHcTBa U  HU3MEpEHHE.
CraHmapTHeIE  ©IWHHWIBI ~ BPEMEHH, CBEACHHI 00  uX
MIPOUCXOKIACHUNY.

24

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

29

Tema 1

4.CructeMsl CUNCIIEHUS

Ipakrrueckoe 3ausitue NelO0 Anroputmsl apudmeTnaecknx
JIelicTBUI HaJ MHOTO3HAYHBIMU YHCIIAMH B IECATUUHON CHCTEME
CUHCJICHHUSL.

30

IIpakrrueckoe 3ansitue Nell ITpumepsl MO3UIIMOHHBIX 1
HEMO3UILUOHHBIX cucTeM cuucienus. [lepexon ot 3anmucu yucen B
OJTHOM CHCTeMe K 3allMCH B JISCSITHYHON CUHMCIIEHHS M Ha000poT

32




JleWicTBHS HA YUCIIaMH B CHCTEMAaX CUHCIICHHUS OTINIHBIX OT
JNECATUYHOMN

Tema 1.5.Pa3Butre mOHATHS O YUCIIE

1. [Ipakrrueckoe 3ansTue Nel2 Apudmerndyeckue qeHcTBHS C 34
HaTypaJbHBIMU, HEJIBIMH, PAlIHOHAILHBIMH YHCIAMH. 3aKOHBI
CJIOKECHUS 1 YMHOKCHHS

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

Tema 1.6. MeToapl MaTEMaTHIECKON CTATUCTUKH

1. IIpaktnyeckoe  3amsatue Neld  COop wm  rpymmupoBka | 39
CTaTHUCTHYECKUX JIAHHBIX. [pencraBnenue pe3yJbTaToB
HaOJII0ICHUH.

2 [Mpaktnuyeckoe 3ansitne Nol5 AHann3 peanbHBIX YHCIOBBIX | 42
JIAHHBIX, TPEICTABICHHBIX B BUJAE AMArpamM, rpaduKoB; aHAIN3
nH(OpMaLMK CTATHCTHYECKOTO XapaKTepa.

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

1 [Mpaktnyeckoe 3ansitue Nel6 Pemenue mnpocreiimmx 3amau | 47
TUIAaHUMETPHH.

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

Tema 2.2.'eoMmeTpuyeckue Tejia B IPOCTPAHCTBE

1. [IpakTryeckoe 3amartue Nel8. M3o0paxkenne MHOrorpaHHuKoB Ha | 50
wiockoctTd. Haxoxnenwe ruiomazell MoBEpXHOCTEH M 00BbEMOB
MHOTOTPaHHHKOB.

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

IockocTH. HaxoxxeHne miomazei moBepxHoCTel 1 00bEeMOB Tel
BpallEHUS.




BBEJEHUE

Meroauyeckrue yKazaHHs IO BBIITOJHEHHIO IMPAKTHYECKUX 3aHATHH IO
yueOHnoit mucnumumHe EH.01 Matematuka s crnenuansHoctd  44.02.01
JomkonsHOe 00pa3oBaHue pa3paboTaHbl B COOTBETCTBUH ¢ paboyell mporpammoit
yueOHo# nucnumnasl EH.01 Martematuka.

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

OpnHO¥ U3 TJIaBHBIX 3a7a4 MMOJTOTOBKH CTYIEHTOB K Oymymied mpodeccun
apisieTcss  (OpPMUpOBaHWE TPAKTHYECKHX YMEHHH U HaBBIKOB. HacTosmime
METOINYECKUE YKAa3aHUS IO BBIIOJHEHUIO IPAKTUUECKUX 3aHATUN OpUEHTHUPOBAHBI
Ha OCMBICTICHHE CTyAeHTaMu TeopeTndeckux 3Hanuit mo Yl EH.01 Marematuka u
0TpabOTKH UX MPH BBHITIOJIHEHUU NMPAKTUUECKHUX 3aJaHUH.

Marepuanbl, NOpeACTaBICHHblE B COOpPHUKE, CO37aHBl Ha OCHOBE
METOAMYECKUX PEKOMEHAALUH I IpernojaBareneil Kojuleaka 1o OpraHu3aiiul U
MPOBEICHUIO 1abOPaTOPHBIX paboT U MPAKTUUECKHUX 3aHATHI C 00yJarOUTMMUCS 110
IporpaMMaM CpPeJHEro MpoQecCHoHaIbHOr0 00pa3oBaHHUsI.

MeTonmaeckue yka3aHus BKIIOYAIOT pa3Aelbl: ainredpa u reoMeTpus

OBmagerre OOmMUMH ®  NPO(ECCHOHATHHBIMA  KOMICTCHIMSIMH
OTIpeNIeNACTCS YCIOBUSAMHE, CO3AaHHBIMU Il (GOPMHUPOBAHHS OIBITA IIPAKTHUECKOM
JeSTeTbHOCTH CTYICHTOB.

MeTtoandeckne yKa3zaHHS CTPYKTYPHPOBAHBI Ha OCHOBE CIEIYIOIMIETO
aIropuT™Ma:

— Tema

— enb paboThl

— Tlpumensiemoe 060py0BaHUE

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

— VYkaszaHus [0 COCTABJICHHUIO OTYETA

— KontponsHbIe Bonpock

— Kpurepun ouenkun

— YueOHas U crienuaipHast JUTEpaTypa.



METOJUYECKHUE YKA3AHUSA 11O BBIIIOJIHEHHUIO
MPAKTUYECKHUX 3AHATUN

Paznen 1 Anredpa
Tema 1.1. DneMeHTHI TEOPUH MHOXKECTB

IIpakTnueckoe 3ansaTHe Nel

Tema: Pemenne 3amau mo teme: «CrocoObl 3agaHus MHOXKeCTB. OTHOIIEHUS
MEKTy MHOKECTBAMH U MX N300pakeHHE MPH MOMOIIN AuarpamMm Diiepa-Bennay
Hean: crioco6cTBOBaTh OTPAOOTKE TEOPETUUECKOTO MaTepuala MpH BINOIHEHUH
NPaKTHIECKUX 3a1aHHH.

IIpumensiemoe odopyaoBanme: yueOHHK mo marematuke aBtop JL.II. Croitnona,
TETpajy, TECTOBBIC 3aJJaHus], KOMIIBIOTEP, IPOEKTOP, HHTEPaKTUBHAS JOCKA.
3amaHue 1151 OATOTOBKH K MPAKTHYECKOMY 3aHSITHIO!

noarotoButh Temy: «[loHstHe MHOXecTBa. CrocoObl 3aJaHWsi MHOMECTB.
OTHOLICHUS] MEXIY MHOXXECTBAMH M HMX H300pa)KCHHE NPH MOMOIIM TUarpamMM
Diinepa-Bennay»

Il1an 3ansaTHs
1.YcrHBIi ompoc.
2.BrInoiiHeHrE MHCHbMEHHBIX 3aIaHUI.
3.BrIoJIHEHE TECTOBBIX 3aaHUMN.

Yemuvie ynpasicnenus
1. Jaust mHOXecTBa: P={X|X €N, x<12 u x — HeuétHoe uucio}, Q={x|x € N, x<16
u X — genurcs Ha 3}. [lepednciure 31eMEHTH JAHHBIX MHOXKECTB.

2. A — MHOXECTBO CTY/AEHTOB II€Aarorn4eckoro. Kojulelka, B — MHOXecTBO
JeBymiek B HEM, C— MHOXECTBO CTYAEHTOB BTOpPOTrO Kypca. B xakoMm oTHomeHUH
HaxXOJSTCs JaHHBIC MHOXKECTBA:

3.13 kakux umcen Oyayt cocrosth: A, B, C, ecmm: A={x| XeN, I<x<5}, B={y|
YEZ,0<y<4},C={ylye N,3<y<6}.

4. HazoBuTe B KaKOM OTHOILICHHH OyayT HaxomuThcs MHOxecTBa M, N, K, ecu:
M: «ueThlpéXyroiabHuK», N: «IpsAMOYroapHuK», K: «rpanenusy».

Ynpaosicnenus ona saxpennenus:
1. A — MHOXECTBO CTYyIEHTOB II€JarOTHYECKOro KOJUIe[pka, B — MHOXecTBO
neBymek B HEM, C — MHOXECTBO OTJIMYHHKOB 3TOro KoJuremka. V3zobpasure
MHOxecTBa A, B, C npu nomomu auarpamm Jitnepa -BenHa.
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2. HM3o00pasure Ha KOOPAMHATHOW IPSMOH 3JIEMEHTHI MHOXecTB X M Y, eciu X
={x|xeR, x2}, Y={yly €R, -I<y<3}.

3. H3o0pazure ¢ moMompi0 Kpyros Diijiepa OTHOLIEHUSI MEKAY MHOKECTBAMH A,
B, C, ecniu A: «TpeyronbHHMK», B: «mnpsAMOyroapHsli TpeyronbHuk», C:
«paBHOOEIPEHHBIH TPEYTOIbHUKY.

TecToBbIe 321aHNUA 1O TEMe:
«llonamue mnosrcecmea, cnocoowvl 3a0anus, OMHOWEHUS).

Bapuanrt - |
B kaxxnom 3agaHWU YCTaHOBUTE BEPHBIM OTBET W3 UHCIA MPELIoKeHHBIX: 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 TPEYTOJILHUKH, B — paBHOOEIpeHHBIE TPEYTOJIbHUKH.
A) A B b) B)
A B B A
Bapuanr - 11
B kxaxxaom 3a1aHIM yCTaHOBUTE BEPHBIM OTBET M3 YMCIIA IPEATIOKEHHBIX A), b),
B).
1. 3¢ N

A) -3 — He 11eJ10€ YHCIIO;
b) -3 — He HaTypaJbHOE YHUCIIO;



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}uY={6,4,2}
A) X1 'Y nepecekaroTcs
b XcCY
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 — paBHOOCIPEHHBIC TPEYTOJbHUKH, B — MPsIMOYTOJIbHBIC TPEYTOIbHUKH.
A) B b) B)

Konmponwsnsie sonpocot
1. Tlepeuncaure ciocoObI 3alaHUSI MHOYKECTB, IPUBEIUTE IPUMEPHI
2. HasoBuTe OTHOIICHHS MEXIy MHOXXECTBAMH U W300pa3WTe UX MPHU MOMOIIU
nuarpamm Dinepa-BenHa.
Kpumepuu oyenku

OreHKka «omauyHo» BBICTABIIETCS 3a pPaboTy, B KOTOPOW IIOJHO U
IrPaMOTHO CTYJIEHT TpPHUMEHSET TEOPEeTHYEeCKHl Marepual IIpU BbINOJHEHUH
MPaKTHIECKNX 3a/1aHHH.

O1eHKa «xopouto» BHICTABISIETCS 32 paboOTy, B KOTOPOI CTY/AEHT ONepUpyeT
TEOPETHYECKUM  MaTepHaloM,  NPUBOAWUT  TNPHUMEPHI,  MOJATBEPKAAIOIIUE
TEOPETHYECKUE TIIOJIOKEHUS, OJHAKO, JOIYCKAaeT MpPHU OTOM HE3HAYHUTEIbHbIE
HETOYHOCTH.

OrneHka «y006nemeopumenbHoy BbICTABISIETCS 32 paboTy, KOTOpas B 00IIeM
IUTAHE COOTBETCTBYET TpPEOOBaHMAM K HaHHOMY BHAY pabor. OTCYTCTBYIOT
CaMOCTOATCIIBHOCTh Cy)K}IeHPIﬁ, YCTKHEC BBIBOBI, y6elll/IT€J'[BHI)Ie IIPUMEPHI.

OrneHka «Heyoos1emeopumenvHoy BHICTABIACTCS 3a paboTy, KoTopas He
COOTBETCTBYET TpeOOBaHMAM K JaHHOMY BHAY pabor. B Helt oTcyrcTByer
MOHMMaHHE TEOPETHYECKOTO MaTepHaia, HapylIeHbl TPeOOBaHUS K COCTaBJICHHIO
OT4YeTa, HET CAMOCTOSITEJIbHOCTH B BHICKA3bIBAHHSIX.
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YdeOHasi U cienuaIbLHasl TATEPATypa

1. Croiinosa JL.II. TeopeTnueckre OCHOBBI HAYAJIBHOTO Kypca MaTeMaTHKH: y4eO.
nocodue IS CTyA.yupexaeHuid cpea. npod. odbpazoanus / JLII. Croiinosa. — M.:
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2. AwmatoBa ['M. Matemarnka. YHOpakHEHUs W 3aqaud: ydeOHOe mocoOue s
CTYACHTOB BBICII. Tiefl. y9eOHbIX 3aBeneHuit / .M. AmaroBa, M.A. AmaroB. — M.:
Wznmatensckuii eHTp «Akagemus», 2016. — 332c.

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

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

IIpakTuyeckoe 3ansaTue Ne2

Tema: Pemenne 3amau no teme: «llepeceueHre W 0ObEAMHEHHWE MHOMKECTB.
CBoiicTBa niepeceucHus U 00bEIMHCHUS

Hean: chopmupoBaTh yMEHHE BBINOJHATH OIEPALUM HAA MHOXXECTBAMHU:
nepeceveHne, 00bEJUHECHNE W BBIYUTAHUE MHOXKECTB, JAEATh BEIBOJIBL.
IIpumensiemoe odopyaoBanme: yueOHHK Mo maremaruke aBrop JL.II. Croitnosa,
TeTpajy, KOMIBIOTEP, TPOEKTOP, HHTEPAKTHUBHAS JIOCKA.

3amaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO!

U3y4UTh COJIEp’KaHME TEOPETUUYECKOro MaTepuana, IOATOTOBUTh CBOMCTBa
onepanuii HaJ MHOYKECTBAMH.

Il1an 3ansaTus
1.0mpoc TeopeTHIecKoro MaTeprania.
2.BrInonHeHne MMCbEMEHHBIX 3aJJaHNH.

1. [aner mHOXecTBa: A={X|x€R, I <x< 6},

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

VYkaxure XapaKTepUCTHUYECKOE CBOWCTBO 3JIEMEHTOB MHOXkecTBa: a) AnByC,
6)A\(BNC).

2. P — mHOXecTBO ywammxcsi kimacca, Q — MHOXECTBO JIeBOYEK B HEM, S —
MHOXECTBO CIIOPTCMEHOB B 3TOM Kiacce. M3o0pasure mHOkecTBa P, S, Q, mpu
MOMOIIU KpYyroB Diinepa

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

4. UsBectHO, uTOo K — MHOKECTBO MAJILYMKOB Kj1acca, Z — MHOKECTBO YUAIUXCS
KJlacca, 3aHUMAIONIUXCS B KPY)XKKe 0 prcoBanuio. CHopMynupyiTe yCIoBHs, IPH
KoTophIX: a) K N z=0; 0) K N z=K.

5. IlpommutocTpupyHTe ¢ MOMOIIBIO KPYTroB Diinepa BhICKa3bIBaHMUS:

a) HM OJIVH T1apajujIeJIorpaMM He SIBIISIETCS Tpanenuei;


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

0) Jr000I KBaJpaT SIBISCTCS POMOOM.

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

7. TlpowmmocTpupyiite IUCTPUOYTHUBHBIH 3aKOH OOBEAMHEHHS OTHOCHTEIHHO
nepecedeHus Py MOMOIIU TuarpaMm Jitnepa-Benna.

KOHmPOHbele e8onpocol
1. Z[aﬁTe OIIpEACICHUEC ornepanusam Hazg MHOXCCTBaAMU: nepeceycHue,
06’beIlI/IHeHI/Ie MHOKECTB, MPUBCAUTEC IPUMEPHI
2. HepeqnanTe OCHOBHBIC 3aKOHBI onepaunﬁ HaJ MHOXCCTBaMH.

Kpumepuu oyenku
OueHKa «omau4H0» BBICTABISIETCS 3a pPadOTy, B KOTOPOH IOJHO H
TPaMOTHO CTYICHT TPHMEHSET TEOPEeTHIECKHI Marepuan IIpU BbINOJHEHUH
MPaKTHIECKNX 3a1aHHH.

OreHKa «xopouto» BBICTABISIETCS 3a pabOTy, B KOTOPOI CTYAEHT ONEpUpYyET
TCOPETHYECKAM  MAaTEpHAIOM,  HPUBOAWUT  TNPHUMEPHI,  MOATBEPKAAIOIIHUE
TCOPETHYECKNE TIIOJIOKECHUS, OJHAKO, JOIYCKAaeT IpH 3TOM HE3HAYHTEIIbHBIC
HETOYHOCTH.

OrneHka «yooenemeopumenvHoy BbICTABISETCS 32 paboTy, KOTOpasi B 00IIeM
IUIaHE COOTBETCTBYET TpPEOOBAaHUSIM K JaHHOMY BuAy paboT. OTCyTCTBYIOT:
CaMOCTOATCIIBHOCTh Cy)K}IeHHﬁ, YCTKHC BBIBObI, y6e[[I/ITeJ'II)HI)Ie MIPpUMEPLI.

OrneHka «Heyoos1emeopunenbHoy BHICTABIAETCS 3a paboTy, KoTopas He
COOTBETCTBYET TpeOOBaHMSAM K JaHHOMY BHIy paboT. B Helt orcyrcTByeT
MOHMMaHKHE TEOPETHYECKOTO0 MaTepHaia, HapylIeHbl TPeOOBaHUSI K COCTABIICHHIO
OT4YeTa, HET CAMOCTOSITEJIbHOCTH B BHICKA3bIBAHHSIX.

Y4eOHast u cienuaabLHAs JUTEPaTypa

1. Croiinosa JL.II. TeopeTndeckre OCHOBBI HAYaJBHOTO Kypca MaTeMaTHKH: y4e0.
nocoOue s CTy. yIpekaeHui cpen. npod. oopazosanus / JLII. CroiinoBa. — M.
Mznarensckuit neHTp «Akanemus» 2017. —272c.

2. Awmarosa I'M. Maremaruka. YrpaxHeHHs M 3aJa4du: ydeOHoe rocobue s
CTYJICHTOB BBICIII. IeJl. yueOHbIX 3aBeneHult / .M. AmaTtoBa, M.A. AMaroB. — M.:
Wznatensckuii ieHTp «Akagemusi», 2016. — 332c¢.

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

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

IIpakTnuyeckoe 3anaTHe Ne3.

Tema: JlexkapToBO  yYMHOXXEHHME  MHOXeCTB. [300pakeHme  JekaproBa
MPOU3BENCHUS HA KOOPJUHATHON IMJIOCKOCTH.
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Hean: chopmMupoBaTh yMEHHE BBINOJHATH JEKAPTOBO YMHOXKEHHE MHOXECTB U
M300paKeHHE JIEKapTOBO IPOU3BE/ICHHE Ha KOOPAWHATHOMN IIOCKOCTH.
IIpumensiemoe odopynoBanme. yueOHHK 1o Maremaruke asrop JLII. Croiinona,
TeTPaau, TECTOBBIC 3a1aHUS.

3ananue 11 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!

U3YYUTb  COJEP’KaHUE TEOPETHYECKOrO  Marepuaja, I[OBTOPUTb  IIOHATHUS
«KOOPAMHATHAS INIOCKOCTB), KKOOPAUHATBL TOYEK.

Il1an 3ansaTHs
1.IToBTOpEHHE TCOPETUICCKOTO MaTepHaIa.
2.BrInonHenne MUCbMEHHBIX 3aaHuid.
3.BrInoiHeEHHE TECTOBBIX 3aJaHUM.

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

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

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

2. M3o00pa3ure Ha KOOPAUHATHOM MIIOCKOCTH 3JIEMEHTHI JICKapTOBa MPOU3BEICHUS
MHOKeCTB X B Y, eCIIH.

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

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

TecToBbIC 3aaHNA
Tema «/[ekapmoeo ymHodcenue MHOICECHE)
Bapuanr - |
B kaxxaoMm 3agaHUM YCTaHOBHUTE BEPHBIM OTBET M3 YHCIA NMPEUIOKEHHBIX: A), b),
B))

1.Kaxkas u3 3anuceit iBIsieTCsl BEpHOM?

A)(x;y) € AXB & xeEBuy€eA;
B)(x;y) € AXB < x€AuyeB;
B)(x;y) € AXB <& x€eAuny€eA.

2.Kakoe MHOXXECTBO SIBIIICTCS ICKApTOBBEIM MHPOWM3BEACHUEM MHOXeCTB A U B,
ecru A={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. st mo6bIx MHOXeECTB A, B, C BepHO paBEeHCTBO:
A)AUB)XC=AXC) N BxC);
B)A X B=B X A;
B)A X B # B X A.
11



4.XapaKTepMCTquc1<oe CBOfICTBO 3JICMCHTOB L[eKapTOBa npon3Be,ueH1/m MHO>XCCTB
A u B umeet BuJ 0Tpe3KoB, napajuienbHbeIX 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].
5.0nmeMeHTHl IeKapToBa Ipou3BeneHusT MHOxkecTB A = R uw B = [-1;2] Ha

KOOPJMHATHOHN IJIOCKOCTH UMEIOT BUJ:
A) monocsl, mapamensHoi ocu OX;
B) otpeskos, napamiensHbIx ocu OV
B) npsmMoyronpHUKA.

Bapuanr - 11

B xax1oM 3aaHHM YCTaHOBMUTE BEPHBIM OTBET U3 YMCIA MpeIoKeHHBIX: A), B),
B),

1.Kakas u3 3anuceil iBIsi€TCSI BEPHOM?

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

2.KaKO€ MHOXCCTBO ABJISICTCA HeKapTOBHM HpOHSBeZ[eHI/IGM MHOXCECTB A nu B,
ecru 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)}.

3.1 mo6sIx MHOXeECTB A, B, C BepHO paBeHCTBO:
A)AUB)XC=AXC) N BxC);

B)A X B=B X A;

B)(AXB)xC# AX (B.xC)

4. XapaKkTepuCcTHYeCKOe CBOHCTBO JIEMEHTOB JI€KapTOBa MPOU3BEACHUSI MHOXKECTB
A u B umeet Buj 0Tpe3KoB, napamuiensHeIx ocu OV:
A)A={-L0;1:2 ), B={2;3};

b) A=[-12], B={23};
B) A =[-1;2], B=[2;3].
5.0meMeHTHl AekapToBa mpou3BeAcHWs MHOXecTB A = [152] u B = R Ha

KOOlePIHaTHOﬁ IJIOCKOCTHU UMCHOT BHU/I.

12



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

Konmponwsnuvie éonpocut
1. Jlaiire onpeneneHue AEKapTOBY MPOM3BEJCHHUIO JIByX MHOXECTB, 7 MHOXKECTB.
[Nepeuncnure cnocoObl 3alaHUsl JEKapTOBa NMPOU3BEICHUS MHOXKECTB, NPUBEINUTE
HpHMEpHI.
2. OxapakrepusyiiTe 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
T'paMOTHO CTYACHT MPUMECHACT TeOpeTI/ILIeCKI/Iﬁ Martepuajl IMpu BbIIIOJHCHUN
MPaKTUYECKUX 3aJaHuM.

Or1eHKa «Xopouioy BBICTaBIIAETCS 32 PabOTy, B KOTOPOH CTYJIEHT ONEepHPYET
TCOPCTUICCKUM MaTepuaiom, PpUBOJIUT MIPpUMEPHI, TMOATBEPKAAIOIINEC
TEOPETUYECKHE MOJIOKEHHS, OJHAKO, JOMYyCKaeT MpH 3TOM HE3HAYUTENbHBIC
HETOYHOCTH.

OueHKa «ydoenemeopumensHnoy BEICTaBISIETCS 3a paboTy, KOTOpas B 00IeM
IUITaHE COOTBETCTBYET TpPeOOBaHWAM K JaHHOMY Buay pabor. OTCyTCTBYIOT
CaMOCTOSATENBHOCTD CYKIACHHUN, YETKNE BBIBO/IBI, YOSAUTEIbHbBIC IPUMEPEI.

OueHka «Heydos1emeopumenbioy BHICTABISETCS 3a paboOTy, KOTOpas He
COOTBETCTBYET TpeOOBaHMSAM K JaHHOMY BHIy paboT. B Helt ortcyrcTByeT
MOHUMaHNHE TEOPETHYECKOr0 MaTepuana, HapyIleHsl TpeOOBaHMSA K COCTABJICHUIO
OTUCTa, HCT CaMOCTOATCIbHOCTHU B BbICKA3bIBAHUAX.

YueOnasi u cienuajbHas JUTEpPaTypa

1. Croiinosa JLII. TeopeTndeckre OCHOBBI HA4aJbHOI'O Kypca MaTeMaTHKHU: y4eO.
nocoOue s CTy.yIpekaeHuid cpen. npod. oopazoBanus / JLII. CroiinoBa. — M.
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2. AwmatoBa M. Matemarnka. YHOpakHEHUs W 3aJadu: ydeOHOe mocoOue s
CTYJICHTOB BBICII. TIeJl. y4eOHbIX 3aBeneHuii / .M. Amarosa, M.A. Amaros. — 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 Hal MHOKECTBAMI»
Henab: cdhopMupoBaTh YMEHHS BBIMONHITH OMEpAllMM HAajJ MHOXXECTBAMU:
nepeceueHre, O0bEJMHEHUE U BEIYUTAHHE MHOXKECTB, ACTaTh BEIBOIBI.
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IIpumensiemoe oGopynoBanme: yueOHHK 1o mMaremaruke asrop JLII. Croiinosa,
TeTpaau, KOMIIBIOTEP, IPOEKTOP, HHTEPAKTUBHAS JOCKA.

3ananue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!

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

Il1an 3ansaTus

1.MaremaTndeCKHi 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?

UT0 Ha3BIBAETCS DIIEMEHTAMHU MHOKECTBA?

MHoOkecTBa OBIBAIOT ... H ...

Kak o603HagaroTcs Ha MUChbME MHOXKECTBA: HATYPaJIbHBIX UHCEN, IEIIBIX
YHCeIl, PAUOHAIBHBIX YHCE, JCHCTBUTCIBHBIX YHCEN?

Kakwe cymecTByrOT cClIOCOOBI 3a1aHUST MHOYKECTB?

Yrto Takoe XapaKTepUCTUUECKOE CBOMCTBO?

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

B kakom cirydae MHOXKECTBO B, SBIIIETCS TOJIMHOXKECTBOM MHOXKeCTBa A?
ITycroe MHOXECTBO SBISCTCA MOJMHOKECTBOM ... MHOXKECTBA.
3anuimure onpeaeseHue PaBeHCTBA MHOMKECTB.

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 IOTIOTHEHHEM MHOXeCTBa?

Uto Ha3bIBAETCS IEKAPTOBBIM IPOH3BEICHIEM MHOXKECTB?

2.BeInoJiHeHHe MUCbMEeHHBIX 3a1aHMIi.

1.

2.
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3anummmuTe MHOXKECTBO OYKB B CIIOBE «MaTEeMaTHKa» M MHOJKECTBO ITU(D B
3anucu yucna 5125353.

3anuimunTe, UCMOJIb3YsS CHUMBOJIBI, MHOXKECTBO P, €cm OHO COCTOMT U3
HaTypaibHbIX yuces: a) Oompmmx 100, HO MeHbmmx 500; 6) MEHBIIHX
720.

Ilepeunciaure dJIEMEHTHI CIEIYIONMIMX MHOXECTB: A — MHOXECTBO
HaTypaJdbHBIX dncen MeHbpmUX 50 w kpatHeIXx 5; B — MHOXecTBO
JIBy3HAUHBIX yHcell, aensmuxcs Ha 10.

Hansl nBa MHOXecTBa: X = {2, 4, 6} uY = {0, 2, 4, 6, 8}. BepHo 1m yro0:
a) MHOXecTBa Xu Ymepecekarorcs; 0) MHOXKeCTBO X  SBISETCS
MOJMHO’KECTBOM MHOXecTBa Y; B) MHOkecTBO P = {4, 0, 6, 8, 2} paBHO
MHOX€ECTBY Y?



5. M3o0pasute 1mpuM TOMOIIM KpyroB OJiliepa OTHOLICHUS MEXKIY
mHoxxectBamu C u D, ecmu: C — MHOXKeCTBO ABY3HauyHbIX uucen, D —
MHO>KECTBO YETHBIX HATYpaJIbHBIX YHCEIL.

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

7. Haiigute oO0bennHeHNEe MHOKECTB A U B, ecimu: 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 9HCElN, KpaTHBIX 3; C — HaTypaJbHBIX YHCEN, KPAaTHBIX 5.
W300pa3ute npu MOMOIIH KPYroB Diijiepa TaHHbIC MHOXKECTBA U OTMEThTE
HITPUXOBKOI 001acTh, M300paxaroiiyto MHOkecTBo A N BUC.

9. U3 MHOXKECTBa TPEyroJIbHUKOB BBIJICITHITH MOZAMHOXECTBa
TPEYroJIbHUKOB: a) MPSMOYTOJbHBIE, PABHOOCAPEHHBIC, PABHOCTOPOHHHE;
6) ocTpoyroJbHbIE, TYNOYTOJIbHbIE, IPSIMOYTOJIbHbIE; B) pABHOCTOPOHHHE,
NPSMOYTOJIbHBIE, TYIIOYToJbHbEIE. B KakoM cilyyae MpoH301LI0 pa3doueHne
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};0)A={1,2,3,4,5,6} uB={2,4,6, 8, 10}.

11. TlepeuncnuTe IEMEHTHI IeKapTOBa Ipom3BeaeHus A x B, ecmm: 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. OObsicHHTE, KaK 3TO MOXKET ObITh. CKOJIBKO YEIIOBEK
KOJUIEKIIMOHUPYIOT TOJIbKO Mapku? ToIbKO MOHETHI?

Yka3zaHus no COCTaBJIEHUIO 0TUYETAa: CTYACHTBI CAAI0OT BBITIOJTHEHHBIC TMCHbMCHHO
B TETPAAU yIPaXKHEHMUS.
KoHTpoJsbHbIe BOpockl

1. HaiiTe ompenencHWe BCEM OIEpalisaM HaJ MHOXXECTBaAMH, TPUBEAHTE
TIPUMEPHI.
2. [lepeuncnure OCHOBHbIE 3aKOHBI ONEPaIUi HaJl MHOXKECTBaMHU.

Kputepuu ouenkn

OlieHKa «OTJMYHO» BBICTABISIETCS 3a paboOTy, B KOTOPOW IOJHO M TPaMOTHO
CTy}lCHT HpI/IMeHﬂeT TeopeTI/I‘IeCKI/Iﬁ MaTepI/IaJ'l l'IpI/I BBIIIOJIHCHU N HpaKTI/I‘IeCKI/IX
3aJaHUH.

OrmeHKa «XO0polIo» BEICTABISIETCS 3a paboTy, B KOTOPOH CTYACHT ONEpPUPYET
TEOPETUIECKUM MaTepuajioMm, MPUBOJMUT  TIPUMEPHI, MOATBEPKAAIOIINE
TEOPETUYECKNE TIOJIOKEHUSA, OJIHAKO, JOIYCKAET IPU 3TOM HE3HAYUTEIIbHBIE
HETOYHOCTH.
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OleHKa «yIOBJETBOPUTEJBbHO» BBHICTAaBIsIeTCS 3a paboTy, KoTopas B o0meM
IUIaHE COOTBETCTBYET TpPeOOBaHUSIM K JaHHOMY Buay paboT. OTCyTCTBYIOT:
CaMOCTOSATENLHOCTh CY)K/ICHHUH, YETKNE BBIBOJIBI, YOSAUTEIbHBIC IPUMEPHI.
OueHKa «HEYAOBJIETBOPUTENBHO» BBICTABIIETCS 3a pabOTy, KOTOpas He
COOTBETCTBYET TpEeOOBaHMSAM K JIaHHOMY Buay pabor. B Heil orcyrcTByer
MOHMMaHHE TEOPETHYECKOTO MaTepHuaja, HapyLIeHbl TPeOOBaHMS K COCTABICHHIO
0T4YEeTa, HET CAMOCTOSITEIbHOCTH B BBICKA3bIBAHHSIX.

Y4eOHasi u cnenuaabHas JUTEpaTypa
1. Croiinosa JL.II. TeopeTndeckre OCHOBBI HAYaJIHHOTO Kypca MaTeMaTHKH: y4eO.
nmocobue st CTyq.yapexxaenuit cpen. npod. oopazosanns / JLII. CrotmoBa. — M.:
Wznatenbckuii nentp «Axagemus» 2017. —272c.
2. AwmaroBa [''M. Maremaruka. YnpaxHeHus u 3aja4yu: ydeOHoe mocoOue st
CTYZICHTOB BBICIL. TIeJl. yueOHbIX 3aBenenuit / .M. AmaroBa, M.A. Amaros. — M.:
Wznatenbckuii neHTp «Akagemus», 2016. — 332c.
3. http://www.ru.wikipedia.org
4. http://www.math.ru/

Tema 1.2.TekcToBas 3aa4ya 1 MPOLIECC €€ PELICHUS
IIpakTuyeckoe 3anaTHE Ned

Tema: «OTambl pemieHHs TEKCTOBBIX 3a/a4 apU(PMETHISCKAM CIOCOOOM, H
MPUEMBI UX BBITIOJTHECHUS ).

]_le.]'lb: 3aKpCIUTh JTallbl PCHICHUEC TCKCTOBBIX 3aJa4 pPa3JIMYHBIMHU METOJaMH U
crioco0amH.

IIpumensiemoe oGopynoBanue: CroitmoBa JLII. TeopeTuueckne OCHOBBI
HavyallbHOTO Kypca MaTeMaTHKH: y4e0. MocoOue JUIs CTyA.yupexaeHui cpel. npod.
obpazoBanus / JLII. CroitioBa. — M.: U3natenbckuii ueHtp «Axagemus» 2017. —
272c.

[IK, mHTEpaKTUBHAS TOCKA, IPOCKTOP, OaHK 3JEKTPOHHBIX MPE3CHTALNH.

3aganue 11 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH MaTepuai Jiekiuu «CTPYKTypa TEKCTOBOM 3a1aun. MeTOABI U CIIOCOOBI
pelIeHUs TEKCTOBBIX 3a/1a4. DTaIlbl PEIICHUS U IPUSMBI HX BBIIOTHEHUS Y.

Ilian 3ansTHA
I.OTpaboTka TeopeTHIEeCKOro MaTepuaa 1o JaHHo#i TeMe. Bonpocsr:
- Jlaiite onpezenieHre TEKCTOBOM 3aaye.
- KakoBa cTpyKTypa TeKCTOBOM 3a1auu?
- B xaxoit popme Moxet popMynrpoBaTecs TpedoBanne?
- HazoBuTe 0OCHOBHBIC METOIBI PEIICHUS 3a/1a4.
- [lepeuncnute 3Tabl penIeHUs 3a1a4 apu(QMETHICCKUM CITIOCOOOM.
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- Kakne nmpuémbl MOTYT OBITh UCIIONIB30BaHbI Ha KaXK/IOM JTalle PEIICHHUS 3a1auH.
I1. OrpaboTka NpaKTUYECKOr0 MaTepHuara.

Beimonnenue ynpaxsnenuid no yue6nuky Croinosa JLIT. Maremaruka ctp. 117

ymp.1(a), 2, 3, 4, 5(a), ctp. 120 ynp. 3(a), crp. 134 ynp2(a)

Yka3aHus N0 COCTABJEHHIO 0TYETA: CTYJCHTHI CIAIOT BHIIIOJHEHHbBIE MTUCEMEHHO
B TETPaAN YIPaKHEHUSL.

Konmponwsnuie 6onpocet:
1. OxapakrepusyiiTe pa3Hble CIOCOOBI PEIICHNUS 3a/1a4.
2. Ilepeuncnure 3Tansl pemeHNs 33134 apU(YMETHIECKIM CIIOCOOOM M TIPUEMBI UX
BBITIOJTHEHHS
3.Pemure 3amauy pazinuHbIMU croco0amu (apudMeTHYecKuM, anreOpandecKuMm,
MPaKTHYECKUM U rpadUuecKuM)
«Poibax notiman 10 pei6. U3 nux 3 newa, 4 okymns, ocmanvhsie wiyku. CKOIbKO UyK
nouman peloax? »
4.HazoBuTe pasHble (HhOPMBI 3aIiCH pELICHNUS 3a1a4.

Kpumepuu ouenku:

OlieHKa «OMAUYHO)» CTABUTCS, €CIU CTYICHT UMeeT rTyOOKHe 3HAHHS 110
JAHHOW TeMe, CBOOOJIHO BBIMONHSIET 3aJaHusl Pa3IUYHOTO XapaKkTepa, YeTKO
BJIaJIceT PA3IMYHBIMUA METOAAMH U CIIOCOOAMH PELICHUS 3a/1a4.

OlieHKa «XOpoutoy CTAaBUTCS, €CIIU CTYACHT OOHApY)XHUBAeT XOpolliee
3HAHHE TEOPETUYECKOr0 Marepuajia, HO JOMyCKAeT €JAWHUYHBIC OIIMOKU MpH
peLIeHnH 3a/1a4.

OneHka «yooeiemeopumenbHoy CTaBUTCS, €CIM CTYJACHT HWMEET
MOBEPXHOCTHBIC 3HAHUS IO TeME, JOIYCKAeT 3HAYUTEIHLHOE KOJIMYSCTBO OIIHOOK
NPY peUIeHUH 1 0hOPMIICHUH 3a/1a4.

OneHka  «HEYO0s1emeopUmMEnbHoy CTaBUTCH, €CIM  CTYJEHT
OoOHapy)XMBaeT He3HaHUE OOJIbILEH YacTH TEOPETHYECKOro MarepHaia, KOTOpoe
BJICYET 0OJIBIIOE KOJUYECTBO OMIHOOK MPH BHIMOJHEHUH MTPAKTUICCKUX 3aTaHHH.

Y4eOHast u cienuaabLHAs JUTEpPaTypa

1. Croiinosa JL.II. TeopeTndeckre OCHOBBI HAYaJbHOTO Kypca MaTeMaTHKH: y4eO.
nocoOue s CTy[I.YIpexKaeHud cpeln. npod. odpazosanus / JLII. CroiinoBa. — M.
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2. Awmatosa I''M., AmMatoB M.A. Maremarrka. YIpakKHEHHsI ¥ 3a1a4d: yaeOHOe
nmocoOue sl CTYIEHTOB BBICHIMX IEJarorn4eckux y4eOHBIX 3aBeleHHid — M.:
W3maTensCkuii eHTp «Akagemus», 2016

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

IIpakTuyeckoe 3anaTue Neb

17


http://www.math.ru/

Tema: «Pemenue 3agau «Ha 4acTH», «Ha JBIDKEHUE». MoaeaupoBaHue B Ipolecce
pelIeHNs TEKCTOBBIX 3aJa4.

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

IIpumensiemoe oGopynoBanme: Croitnosa JLII. Teoperuueckue OCHOBBI
Ha4aJbHOTO Kypca MaTeMaTHUKU: y4el. mocoOue Ui CTYA.yupexkaeHui cpea. mpod.
obpazoBanms / JL.II. CroiinoBa. — M.: M3parensckuit ieHTp «Akagemus» 2017. —
272c.

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

3amaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH MaTepHai Jeknuu «CTpyKTypa TEKCTOBOH 3agadn. MeToas! U CIIocoOBI
peuIeHus TEKCTOBBIX 3a1ad4. DTanel peuIiCHUA U IMMPUEMBI UX BBIITOJIHCHUS ).

Il1an 3ansgaTus

|.OTpaboTka TEOPETHUECKOTO MaTepHaa Mo JaHHOH Teme. Bompocsr:
- HazoBuTe OCHOBHBIE METOIBI PELIEHHS TEKCTOBBIX 3a/1ad.
- [lepeunciuTe 3TAMBI PEIICHUS 3a/1a4 apU()METHUCCKUM CITOCOOOM.
- Kakne mpuémbl MOTYT OBITH UCIIOJIE30BAHBI Ha KaXK/IOM STalle PEIICHUS 3a/1a9H.
- Uro mpencTaBnseT co00i MOJETUPOBAaHNE TEKCTOBOH 3a1aun?
PaccmoTrpure cxeMy W TpHBEIHWTE TPHMEPH 3alad, MPH PEIICHHH KOTOPBIX
HCTIOJIE30BAJIACH TIPE/ICTABICHHBIC BHIIBI MOJICIICH.

Moaeal, npuMeHseMbie
AASE TCKCTOBBIX 3aAa4

I
f i

CXeMATHIHPOBAHHLIE 3HakoBbIe
v v L] ¥
Bewecrsenunie Ipathuueckue ChroBecHbIC MareMaTHiecKkue
Kparkas
[MTpeaMeTH | Prucynok b= Buipaxenue
PeA vH 3anuch I
3aMecTHTeAR YCAOBHBIA o 3anuce no
] X Tabauia | o
IpeAMeTOB PHCYHOK ACHCTBHAM
=1 Cxema =1 Yparueuue
Cucrema
! Yeprex n r CHUI
YPaBHEeHHI
| 1 i
} Benomorareabibie P{‘"Idlﬂ"“"’

I1. OrpaboTKa NpaKTUIECKOro MaTepHuaa.
1.Beimonuaenue ynpaxsaeHuid no yueOnuky Croiosa JLIT. Maremaruka. Pemenue
3a1a4 Ha yacTu cTp.138 ymp. 4(a), 5(a), 6(B).

18



2.Pemenue 3ana4 Ha nBkenue crp. 150 ymp. 3-6(a)
3.Pemmnre 3agaum, CBSI3aHHBIE C HAIIMM PETHOHOM W MNPEANPUSATHIMH TOpOAa
Crapsrii Ockod.

1)

2)

3)

4)

5)

6)

7)

8)

Craperit Ockon 06Ut ocHOBaH B 1593 roay. Ckonbko jet OynmeT ropoay B 2023
rony? (OtBer: 430 net)

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

IInomans Tepputoprm CTapoOCKOIBCKOTO OKpyra paBHa 1693. Kakosa
TUTOIIAAb TOPOJA, €CIIM M3BECTHO, YTO OHA MEHBIIE IUIOMAIN OKpyra Ha 1493
kB. kM? (OtBet: 200 KB. KM)

Cymma BBII Poccun B 2008 . cocraBuna 41277 miupn p., u3 koTopsix 0,29%
TOBApOB U YCIyT IMpou3BeaeHo B CTapoOCKOIBLCKOM IropoackoM okpyre. Kakosa
cymMma BBII B CtapoockoibsckoM ropojckoM okpyre? (Otset: 120)

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

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

Ha Croiinenckom 'OK B 2016 r. 65110 100BITO 35833 THIC. T XKENE30PYIHOTO
CBIPBA, U3 HUX 1583 ThIC. T OOTaTOMH JKEIe3HOM PYIBL, 8 OCTAIEHOE KEIE3UCTHII
KBapuT. CKOJBKO THIC. T OT OOIIETO CHIPhS COCTABIIET KEIE3UCTHIA KBApIUT?
(OtBer: 34250 THIC. T)

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

CKoOnbKO KT Takux KoH(eT MoxHO KynuTh Ha 1000 p? (OTBeT: 2KT)

XBaTUT JIM OCTaBILUXCS JEHET, 4TOObI KyNUTh KOpOOKy KoHGer «IItnubs
cnacte» 3a 87 py6.? (OtBeT: 1a, T.K. octaHeTcsa 94 pyOis)

Yka3aHus 0 COCTABJIEHHIO OTYETA: CTYJCHTHI CIAIOT BHINOJHEHHbBIE TUCEMEHHO
B T€TPan YIPa>KHEHUSL.

Konmponwnsie sonpocwi:
1 UYewm xapakTepU3yHOTCS 3a7a4y Ha JIBIKCHHE?
2 Kakwue BHIBI MOJIENICH 1EI€CO00pa3HO HCIIONB30BATh MPH PEUICHUN 33a4
«HA YaCTH», U «HA JBUIKECHHEN?

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

JIAHHOW TeMe, CBOOOJHO BBITIONHIET 3aJlaHUsl PA3MIHOTO XapaKTepa, YETKO
BIIaJICCT PAIUIHBIMUA METOJIAMHU M CIIOCOOAMU pelIeHHs 3a/1a4.
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OueHka «Xopouio» CTaBUTCA, €CIH CTYAEHT OOHAapyKUBaeT XOpollee
3HaHHE TEOPETUYECKOr0 MaTrepuajia, HO JIONYCKaeT €AWHWYHbIE OLIMOKH IpH
pelieHny 3aaad.

OueHka «yooenemeopumensHoy CTaBUTCS, €CIM CTYISHT HMeeT
MOBEPXHOCTHBIE 3HAaHHA 110 TEME, JIOIYCKaeT 3HAYUTEJIbHOE KOJIMYECTBO OIMINOOK
IPY pelIeHUH U 0(OPMIICHHH 33/1a4.

OueHka  «Heyooen1emeopumenbHo»  CTaBUTCS,  €CIOM  CTYACHT
OoOHapy)XMBacT HE3HaHHE OONBIIEH YaCTH TEOPETHIECKOT0 MaTepHaia, KOTOpoe
BJICYET OOJIBIIOE KOJIMYECTBO OMIMOOK IIPH BHIITOJHEHNH MPAKTHIECKUX 3aJaHUH.

Y4eOHast u cienuaabHAs JUTEpPaTypa

1. Croiinosa JL.II. TeopeTnueckre OCHOBBI HAYaJIHHOTO Kypca MaTeMaTHKH: y4eO.
mocoOue I CTYI.YUpexKaeHui cpen. npod. obpazosanus / JLII. Croiinoa. — M.:
W3narensckuii neHTp «Axagemusi» 2017. —272c.

2. AwmatoBa [''M., AmMatoB M.A. Maremarrka. YTpakHCHHs U 3aJa4d: yueOHOe
nocodue Ui CTY/ACHTOB BBICHIMX IEJarOTHYECKHX Y4eOHBIX 3aBefieHHd — M.:
W3narensckuii neHTp «Axanemus», 2016

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

IpakTnyeckoe 3ansaTue Ne7

Tema: «KoMOMHATOpPHBIE 321aYH M X pellleHUE>

esan: yuyuThes periath 3agadyd Ha NpUMEHEHHE (HOPMYJ YHCIa MEPECTaHOBOK,
pa3MenieHuil, coueTaHui

IIpumensiemoe obopynosanue: Ilexnenxuit M. JI. Maremaruka, Cnupuna M.C.,
CrupuH I1.A. Teopust BeposTHOCTEH U MaTeMaTHYeCKasi CTATUCTUKA, IPE3EHTAIINS
3agaHue AJ1s1 NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH JIEKIMOHHBI Marepuan no Tteme: «llepecTaHOBKHM, pa3MeLICHHUS,
coueranusi. DopMyJibl UKCIIA IEPECTAHOBOK, pa3MELIEHUM, coueTaHUl».

Ilnan 3ausTus

1. IloBTOpEHNE U3Yy4YEeHHOI 0 MaTepuaJa.

Komounamopuka —pa3ien MaTeMaTHKH, 3aHUMAIONIMIACS IOJCYETAMH
KOJIMYECTBA PA3JIMIHBIX KOM6I/IHaHI/Iﬁ MECXKIY O6’beKTaMI/I.

IIpasuno cymmul: €CIv 2JIEMEHT a MOXHO BbIOpaTh K criocobamu, a SJIEMEHT 6
— M croco6amu, TO BEIOOD «a uu 6» MOXHO CAeNaTh K+ m crocobamu.

IIpasuno npoussedenus. eCiii dIIEMEHT a MOKHO BBIOpaTh K crmocobamu, a
JJIEMEHT 6 — M CII0COOaMH, TO BBIOOD «d U 6» MOXKHO CeIaTh KX M criocobamu.

Ilepecmanoexu 6e3 nosmopenuil.

ITepecTtaHoBKH - 3TO KOMOMHALIMY, COCTOSIIUE M3 OJHUX U TEX K€ HIEMEHTOB
U OTIMYAIOIIUECS TOJIBKO MOPSIKOM PACIIONOKEHHS STHX 3JIEMEHTOB. Bo3bMeM n
Pa3IMYHBIX 3JEMEHTOB ai, 82, a3, ... an; OYAEM IIEPECTABIATH 3TH JIIEMCHTHI
BCEBO3MOXHBIMH CITOCOOaMU, OCTaBIIsAs O¢3 U3MEHEHHUS YUCIIO 3JICMEHTOB M MEHSS
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TOJIBKO MOPSJIOK UX pacronokeHus. O003HaYNM 00IIee YUCIIO MOTYYCHHBIX TAKHUM
obpaszom mepectaHoBOK P(n). P - mepBast OykBa (paniry3ckoro ciosapermutation -
MePECTAHOBKA.

CocTaBuB Ta0JMIly MEPECTAHOBOK JUISl N 3JIEMEHTOB U MpuUMeHuB (n - 1) pa3
MPABUJIO MPOU3BEICHHUS, TIOJIYYUM YHCIIO BCEX BO3MOXKHBIX MEPECTAHOBOK:

PN)=ne(n-1)s(n-2)e*...¢3¢21=n!

Takue mepecTaHOBKH HA3bIBAIOTCS MEPECTAHOBKAMH 0€3 TOBTOPEHUI! (0ANH 1
TOT K€ DIIEMEHT HE MOKET IMMOBTOPUTHCSI B KOMOWHAIIMH, BCE SIIEMEHTHI PA3JINIHEI).

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

Pemenne: T.k. Bce JIFOIW pa3iIHYHBl I WX KOMOMHAIINU Pa3IHYarOTCS TOJIHKO
MOPSIIKOM CJICAOBAHMsI, TO MBI IMEEM MEPECTAHOBKH 0e3 MoBTOpeHuil. Onpenenum
HUX 4UCJIO:

P(6)=6!=1¢2¢3¢4+5+6=720.

Pazmewenusn 6e3 noemopenuil.

Pa3MeIlIeHI/I§IMI/I Ha3bIBAIOT KOM6I/IHaI_lI/II/I, COCTABJICHHBIE M3 N JaHHBIX
aneMeHTOB 10 k amementoB (k<=n, k>0), koTopbie OTIMYAIOTCS JHOO COCTABOM
JJIEMEHTOB, JMOO TIOPSIOKOM  pACIONIOKEHHs dieMeHToB. (OO0o03HaYaroTCs
pasmenenus AnK. A - mepBas GykBa (PpaHIly3CKOro clioBa arrangement, yto B
NepeBoJe O3HavyaeT 'pasMmeuieHue", "mpuBeneHue B nopsagok”. Yucio Beex
BO3MOYKHBIX Pa3MEIICHUH HaXOIOUTCS IO (GOpMyIIe:

3 i

A58,

3amava: pacnucaHue OJHOTO JHS COCTOMUT U3 ABYX map. OmpenenuTh YUCIIO
BAapUAHTOB pacliMCaHusA NpUu BLI60pe U3 IIATH AUCHUILINH, €CJIM HEC MOXCT 6I>ITB
OJWHAKOBBIX I1ap.

Pemenue: nmeem pasMEIICHU 663 HOBTOpeHI/II\/'I U3 IIATH 3JICMCHTOB IIO JIBA,

2 5l 5l

W3 YHUCIIO: G-2) 3

Couemanus 6e3 nogmopeHuii.

CoueTaHHsIMH Ha3bIBAIOT KOMOWHAILIMM, COCTAaBJICHHbIE M3 N Pa3INYHBIX
anemerToB mo k (k =< n) 37eMeHTOB, KOTOpbIC OTIMYAIOTCS XOTS ObI OJHUM
snementToM. Coueranus o6osnadatorcs: CoKC - mepsas GykBa (hpaHILy3cKOro
cioBa combinasion- coueranue.

CocraBUM M3 N 3JIEMEHTOB BCEBO3MOJXKHBIE COYETaHWS MO k 3/eMEHTOB B
kaxaoM. Ux Oymer Co¥. BHYTpH KaXJI0Oro cOYeTaHWs, COCTOSMIEro H3 K
3JIEMEHTOB, 00pa3yeM BCEBO3MOJKHbIE KOMOHWHAIIMM, YYHTHIBAIOLUIME MOPSIOK
CIIEZIOBaHUS B HUX DJIEMEHTOB. Takmx koMOmHarmii Oyzer Py, T.K. MBI B Hamem
COUYeTaHUM 00pa30BHIBAEM IMEPECTAHOBKU. BCero pasmmuHbIX KOMOWHAIUN W3 n
3JIEMEHTOB MO K B KaXIOH, OTIMYAIOIIMXCA APYr OT JApyra jubdO COCTaBOM
(3meMeHTaMu), THOO TIOPSAKOM HX ciemoBaHms, Oymer Cp‘e Px. Ho Takme
KOMOMHAIIMH HA3BIBAIOTCS Pa3MENIeHUsIMHA. Takum o0pa3om, Ak = Cpke Py, Torma:
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C.- 4.
P..
3ajaya: B [IaXMaTHOM TYPHHUPE Y4acTBYET 7 4eJOBEK; CKOJIBKO MapTHi Oyner
CBhII'paHoO, C€CJIIU MCKIY J'IIOGI)IMI/I JABYMs YYaCTHUKaMH JOJIKHa 6LITL ChIl'paHa

naprtus?
Pemenne: uMmeeM coueraHus 0e3 MOBTOpEHHH W3 7 3JIEMEHTOB IO 2; UX
2
CQ_A?_ N 61 _ o
TP a7 -2n B
HCTIO" P, 21(7-2) 2
Coenunenus ]
Topanok pacnionoxenus Buibop nogMHoxecrsa
INIEMEHTOB 3MIEMEHTOB H3 MHOXECTBA
m
[Mepecranosxu Pasmewerus Coueratus
Be3s nosropennit Be3 noeropexnit Be3 nosroperuit
- P,=n! — 4™ _n - c" n!
" n-ml "= ml(n - m)!
C moBTOpEHUAMK C noeTopeHHAMY C nosropeHuAMK
—, 4 __nl — Am m = Am_nln+m-1)!_ m
(P, my, ooy 1) = R Ay =n Co= jf,ﬁ =Crim-1

CxeMa KOMGHHATOPHBIX OMepaLmil

2.3akpensienre U3y4eHHOI 0 MaTepHuaJia.

3anaya 1

B 11-m xmacce 30 uenoBek. 18 4yenoBeK H3y4arOT aHIMNIMACKUMA sA3BIK, 16 —
HeMmenkuid, 9 — oba s3pika. CKONBKO YEJOBEK HM3YYal0T a) TOJBKO AHTIHACKUAN
A3bIK, 0) TOJILKO HEMEUKHH SI3BIK, B) HE M3YYaIOT HU OJTHOTO sI3bIKA?

Pemenue. a) nmockonbky 18 uenoBek M3ydyaroT aHIVIMHCKUI, U3 HUX 9 M3ydaroT u
AQHTIIMACKHH M HeMeUuKHui, To 18—9=9 yenoBek M3y4ar0T TOJIBKO aHTITMUCKUHN S3BIK;
0) MOCKOJIBKY 16 YelloBeK M3YYaroT HEMENKHUi, U3 HUX 9 M3y4daroT U HEMEIKUH U
AQHIIMACKKUH, TO 16-9=7 4YemoBeK W3Yy4YalOT TOJBKO HEMEIKHH  S3BIK;
B) MOCKOJIbKY B Kjacce 30 4enmoBeK, U3 HUX 9 M3ydaroT TOJIBKO aHTIUHCKUH, 7 —
TOJIBKO HEeMeIKui, 9 — oba s3p1ka, TOo 30 — (9+7+9) = 5 yenoBex He M3yUYAIOT HU
OJTHOTO SI3BIKA.

3ajgaua 2

CKOJIBKMMH CII0cO0aMU MOKHO TIEPECTaBUTH OYKBBI B CII0BE «PUKyCH?
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Pemienue. B nanHoM ciy4ae He0OXOIMMO HANTH YMCIIO NIEPECTAaHOBOK U3 5 OYKB, a

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

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

3ajgaua 3

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

Pemenne. Heo6xoaumMo HalTH 4KCIIO MEPECTAHOBOK M3 5 OYKB, HO B OTJIMYHE OT

3aJaun 2, 3/I€Ch MMEIOTCSI TOBTOpSIONIMecs OyKBBI — OyKBa «a» ITOBTOPSIETCS

nBaxapl. [losTroMy wmcno crmocoGoB ompexnenuM 1o (opMyne IEpPEecTaHOBOK C

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

1. Topoma A,B,C,D,E momapro coemmHeHBl moporamMu. CKOJBKO pPa3HBIX

MapIIpyTOB IIyTEIIECTBUSA U3 ropona A B ropon E ¢ mocemenneM eme Kaknx-To

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

ropoj MPUCYTCTBYET He OoJiee OJHOTO pas3a, M MapuIpyThl, OTIWYAIOIINECS

HOPSJKOM CJIEJIOBaHHSI TOPOAOB, PA3IHYHBL

3agaua 4

CKOJMBKUMHU CHOCOO0aMH MOXKHO pacrpeneints cpead 20 CTYIEHTOB TPYIIIbI

4eThIpe OuieTa B TeaTp, eciu

e  OwieTsl Ha OJWH CIIEKTAaKIb, M KOKABIM CTYJEHT MOXET IOIy4UTh He Ooiee
OJIHOTO OMJIeTa;

e OwieTsl HA OAWH CHEKTAKIb, M KaXIBIH CTYAEHT MOXET IOJYYHTh CKOJIBKO
YTOJHO OHMIIETOB;

e Bcc OWJICTHI Ha pa3HbIE CHEKTAKIM, W KAXKIBIH CTYyJCHT MOXET HMOJYYUTh HE
0ollee OHOro OMIeTa;

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

3agaua 5

Ectp 4 Ousera Ha KOHLEPT, 5 OMIETOB B TeaTp U 7 OmiaeToB B IMPK. CKOJIBKUMU

crioco0amMy UX MOXHO PAcIpeieuTh CPpean 25 CTYJeHTOB TPYIIIbI, €CIU KaXKIbIi

CTYZIEHT MOXET IOJy4uTh HE Ooyiee OJHOro Omiera Ha KaKaoe MeponpusThe?

Buners! Ha 01HO MEPOTIPUATHE CYUTAIOTCS] PABHO3HAYHBIMH.

3amaua 6

JleBouka HaHW3aJa N pasHBIX OYCHMH Ha aHIJIMHCKYylo OynaBKy. CKOJBKO

pa3NMYHBIX YKpAIICHWH MOXKET IOJYYHThCS TakuM obOpazoM? JlBa yKpaimieHus

Pas3JINYHbI, €CJIM OHH OTJIMYAIOTCS TTOPSIKOM CJIeI0BaHus OycHH Ha OyJaBKe.

3amgaua 7

VY aunrianyan NPUHATO AaBaTb JACTIAM HECKOJIBKO HMMCH. CKOJBKHMH cITIoco0aMu

MO>KHO Ha3BaTh peOEHKA, eclii eMy MaayT He Oosiee Tpex uMeH u3 300 BO3MOXKHBIX,

Y [IPY 3TOM

o HNMCHA MOTYT TOBTOPATHCA,

e  BCE UMEHA PA3JIMYHbI?
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Yka3aHusl M0 COCTABJIEHHIO OTYETAa: CTYACHTBI CAAKOT Ha IMPOBEPKY TETpaldb C
BBITNIOJIHCHHBIMHU 3aJIaHUSAMMU.

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

Kpumepuu ouenku:

OlleHKa «OMANYHO)» CTABUTCS, €CIIA CTYACHT MMEeT INIyOOKHe 3HAHUS 10
JIAHHOU TeMe, YMEEeT pellaTh 3a/[a4i Ha MpUMeHeHHe POpMYT KOMOHMHATOPUKH.

OleHKa «X0pouio» CTaBUTCS, €CIIM CTYJCHT OOHApyXHMBaeT Xopollee
3HaHue (OopMyJT KOMOMHATOPUKH, HO JOIYCKAaeT eAMHHYHbIE OLIMOKH IIpH
pelleHUH 3a7a4.

OueHka  «y0061emeopumenbHoy  CTaBUTCS, €CIM CTYIEHT HUMeEeT
MOBEPXHOCTHBIC 3HAHUS MO TEME, JOMYCKAeT 3HAUYMTEILHOC KOJHYSCTBO OIIHOOK
IpY BBITIOJTHEHUN 3auaH1/1171.

Ol1ieHKa «HEYO061enM80PUMENbHO» CTABUTCS, €CITH CTYICHT 00HAPYKUBACT
He3HaHHEe OOJIbIIEH YacTH TEOPETHYECKOTO MaTepHalia, KOTOPOe BICUYET OOJIBIIOE
KOJIMYECTBO OLIMOOK TPH PELICHUH 3a/1a4.

Y4eOHast u cnenuajJbLHas JUTEpaTypa:

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

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

3. http://www.Allmath.ru - 3To MaTemaTHyeckuii mopTa, Ha KOTOPOM BbI HaiimeTe
0001 MaTepHrai Mo MaTeMaTHYECKUM JTUCIUILIMHAM.

4. http://www.math.ru/ Ha caiite Bbl HaligéTe KHHATH, BHIECO-JEKIUH,
3aHUMaTeNbHbIe MaTeMaThueckhe (akThl, pa3jinyHble MO YPOBHIO U TEMaTHKE
3aj1a4u.

Tema 1.3.Benuunsel 1 X U3MepeHue
IIpakTuueckoe 3ansiTHe Ne§.

Tema: Pemenne 3amad mo teme «Macca Tenma n e€ m3mepenue. CraHmapTHBIE
€JIMHMIIBI MacChl, CBEIEHUS 00 WX MPOUCXOXKIEHUH. Bpems, ero cpoiicTBa U
N3MEPECHUE. CTaH}IapTHBIe CIVHUIBI BPEMCHU, CBEACHUA 00 nx MMPOUCXOXKIACHUN.
Heab: cnocoOCcTBOBaTH (POPMHUPOBAHUIO YMEHHWH peliaTh 3aJadyd 10 TEeMe
«BenuuuHbD)

IIpumensiemoe oGopynoBanmue: CroitmoBa JLII. TeopeTnueckne OCHOBBI
HAYaIBHOTO Kypca MaTeMAaTHKH: y4e0. TOCOOUEe IS CTYA. yIPEkKACHUHA cpell. mpod.
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obpasoBanus, [IK, wuHTepakTHBHas JOCKa, TMPOEKTOpP, OaHK 3IICKTPOHHBIX
[IPE3CHTALMN.
3agaHue A5 NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO!
TIIATeJbHAs TNpopabdoTka Martepuana Jjekuun «lloHsTHe BeIMYMHBI W ee
u3Mmepenus. JleiictBust ¢ BennunHamu. J{iuHa orpeska. [Tnomans gurypsr. O0bém
Tenay.
Ilnan 3ansaTUs
|.9xcnpecc-onpoc
Uto Ha3BIBACTCS BENIMIHHON?
Ha3oBure Buabl BEIUUUH.
Uto 3HAYUT U3MEPUTH BETUINHY?
CoopmynupyiiTe onpeeieHle YUCICHHOTO 3HAYCHUsI BEINYNHEI.
Kaxue neficTBus ¢ BeMMYUHAMHU MOXHO BBITOJIHSTH?
Ilepeuuncnute cBOiicTBa AEHCTBUM C BETUUYMHAMU.

ourwhE

1.OTpaboTka TeopeTUIecKoro MaTepuana no JaHHou reme. OTBEThTE Ha BOIPOCHI.
1.UT0 NOHUMAIOT TOJ ATMHON OTpe3Ka.

2. Kak mpoucxomuT naMepeHue IMHBL.

3. Ha3oBuTe cTaHmapTHBIC €AWHUIIGI UTHHBL, CBEICHIS 00 UX POMCXOXKICHUH.

4. NaiiTe onpeaencHre TUIOMaIn QUTYPHI

5. Ha3oBute 0CHOBHBIC (OPMYITBI H3MEPECHHUS TUTOMIA/IH.

5. Enuanner mwiomann. [IpuBeanTte mpuMepsl HCMOIH30BAHUSA MX B ITOBCETHEBHOM
JKU3HHU.

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

1 =1000 xr 1kr=1000r
1 r=1000 mr 1 ;=100 kr
1 xr=0,001T 1r=0,001 xr
1Mr=0,001r 1 kr=0,01 11

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

Kaxoe na Baw 632150 onpe()eﬂeHue BPEMEHU AA6IAEMCsl Haubonee moyunvim?
Bpewms — 310 onpeenéHHOCTh OBITHS, XapaKTEPU3YIOIAS €T0 C TOYKH 3P CHUS
JUTMTETTLHOCTHU M TIOCIIEIOBATEIbHOCTH CMEHBI COCTOSTHUSI.

BpeMH — 3TO OJJHA U3 CaMbIX OOJIBIINX 3araioxK Ha CBETC. Bot aumb HEKOTOPEBIC 13
MPECTaBICHNH O BpeMEHH, BEIPAOOTaHHOE Pa3IMYHBIMU KyJlIbTypaMH B TCUCHHE
THICSYEJIETUH YeI0OBEYECKON UCTOPUHU:

Bpemst — 3T0 Mepa U3MEHYMBOCTH CHCTEM;

Bpewmst — 310 cBo€0oOpa3HbIe Yachl, CIyKallue sl CHHXPOHU3AIIUU COOBITHI;
Bpems — 310 cyOBEKTHBHBIC ONTYIICHHUS JUTHTEIBHOCTH IPOLIECCOB;
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BpeMSI — 9TO ME€pa CTPOro MOBTOPSACMBIX IIPOLCCCOB, KOTOPLIC IIPOTCKAIOT B
CTaTHYHBIX CUCTCMaAX;

BpeMH —3T0 00BEKTUBHAS PCAITBHOCTD ABJIAIOIIAACA (l)OpMOﬁ OBITHS MaTepuu;
BpeMH —3TO y[[O6HLII71 CII0c00 OMUCaHMS JABWKCHUA TCJI U IPOUCXOAAIINUX B MUPC
IMMPpOIECCOB.

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

«BpeMsD» MOKHO OXapaKTEPU30BaTh TakK.

1.
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1.B c¢wiocobnn: omHa w3 OCHOBHBIX OOBEKTHBHEIX (opM (Hapsmy c
MIPOCTPAaHCTBOM) CYIIECTBOBAHUS OECKOHEYHO pa3BHBAIOIICHCS MaTepuH -
MOCIeI0BaTENbHAsl CMEHa €€ SBIECHUII U COCTOAHUH. Bne e6pemenu u
NPOCMPANCMEa Hem OGUICEHUs MAMeEpPUl.
2. IIpoaomKUTETBHOCTD, JIUTEIBHOCTE Yero-HUOY b, H3MepseMas CeKyHIaMH,
MUHYTaMH, 4yacaMu. Cpednee cymounoe epems.
3. IIpoMexxyToK TOW MM MHOM IIMTENbHOCTH, B KOTODPBIM COBEpIIAETCS 4TO-
HUOYb, TIOCIIEIOBAaTEIbHASI CMEHA YacoB, JHEH, 1eT.Ompe30Kk epemeHil.
4. OnpeneneHHbIi MOMEHT, B KOTOPBIH IPOUCXOJMUT 4TO-HUOYIb. Haznauumo
8peMsL 3ace0aHsl.
5. Ilepuogn, snoxa. Bo gce gpemena (écezoa).
6. Ilopa ans1, roga. Beuepnee epems.
7. Hoxxomsmwii, ymoOHBII CPOK, OIArONPHATHEI MOMEHT. He eépemsa cudembs
cnogica pyku. Becemy ceoe epems.
8. Ilepuon Wi MOMEHT, HE 3aHATHIN YeM-HAOYIb, CBOOOIHBIN OT Yero-HUOYIb.
To xe, uto nocyr. CeobooHoe epems.
ExuHuIe! u3sMepeHns BpeMeHH:
1 rog = 12 mecsueB = 52 Henenu
1 mecs1 = 4 HepenH
1 Henens = 7 cyTok
1 cytku = 24 gaca = 1440 munyT = 86400 cekyHI
1 gac = 1/24 cyrok = 60 muHyT = 3600 CekyHI
1 muayTa = 1/1440 cytok = 1/60 gaca = 60 cexyHx
1 cexynga = 1000 MmusuiMceKyH
Kanennaps u ero Busbl (coobwenue, npezenmayus,).

JIyHHBIH KaNeHAapsb;

CoutHEeYHO — TyHHBIN KaJeHAAPE;

IOnmanckuit KaneHaaps («CTapbli CTHIIBY);

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

I1.0TpaboTKa MpaKTHYECKOro MaTepuaia.
BrInosHATE yKa3aHHBIC ICHCTBUS HAl BETUYNHAMH:
a)21m 7am + 19m S5am;  6) 15kr — 4kr 200r;  B) 15M 45¢Mm o 3;
r) 157 680kr 140r: 7; 1) 22T : 15kT.



2. CpaBHHTE BEJINYUHBL:

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

3. Pemmre 3a1aun 1 00bsSICHUTE, KAKWE ONEPALK HaJl BENUYMHAMU OBUIH TIPH ATOM

BBITIOJTHEHBI.

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

npsMoyrosibHEKa 96 cM. UeMy paBHa IIMPHHA IPSIMOYTOJIBHUKA, €CIIM CTOPOHA

kBajgpata 48 cm?

0) st mocTpoiky 3aaHNS HEOOXOIMMO BBIPEITH KOTJIOBAH JIIHMHOM 36 M,
mmpuHa 12 M 1 rryouHo# 2 M 51M. CKOJNBKO peiicoB TOIDKHBI CIENIATh
TPEXTOHHBIE MAIIMHBI AJISI BBIBO3KH 3EMIIM TIPH yCIOBHH, YTO 1M €€ nMeeT Maccy
1,6 T?7
4. YxaxuTe BeJIMYMHBI, paCCMaTpUBaeMbIe B 3a/1aue, yCTAHOBHUTE BUJ 3aBUCHMOCTH
MEX1y HUMU. PernTe pa3nuyHbIMi apu(pMETHIECKUMH CIIOCOOAMHU.

«3a 4m tranu 3ammatwin 1800 py6. CKOTBKO CTOUT 7M 3TOU TKaHH?».

Pe3epBHble 3aaanus. CTyIeHTHI BHITIOTHSIIOT pa3HOYPOBHEBLIE 3aaHUS.

3anauu 1 ypoBHs
« Hailigute muomaap NpsMOYrojabHUKA, €CJIU €ro JUIMHA 2 1M, a IUpHUHA 4 CM.
« HaiimuTe mmomans mapajuieorpaMma, eciid OJHA U3 ero CTOPOH paBHA 6 cM, a
BBICOTA, IPOBEACHHAS K 3TOM CTOPOHE, paBHa 9 cM.
« Karersl npsmoyronbHOoro TpeyronbHuka 12 u 8cMm. Haligure momans
TPEYroJbHUKA.
« Haiinute ruomanab NpaMOyroibHUKa, ecu ero JuymHa 110 cM, a mupuna 10 M.
« Haiinute miomanp IpsSAMOYTOJEHON Tpamenuy, eClii OCHOBAHHS PaBHBI § CM H
10 cM, a 6GokoBast CTOPOHA, NEPIECHINKYIISIPHAs HUKHEMY OCHOBAHHUIO PAaBHO 5
CM.
« Haiinute mommanp npsMOYyroJbHUKA, €CJIM €ro JJIuHa 15 1M, a muprHa 20 M.
% OcHoBaHud Tparneuuu 6¢m U 8 cM, BbicoTa 2 cM. HaiinuTe miuomaab Tpaneuu.
% OcHoBanus Tpaneuuu 9 cMm u 1 cM, BeicoTa 4 cMm. Haliaure momanps Tpaneuuy.
« OcHoBaHHWE TpEYrojdbHHKAa 16, a BBICOTA, NPOBEICHHAas K OCHOBaHHUIO 5.
Haiigute nnowmaab TpeyrojabHUKa.
«» OcHoBaHue napaiesaorpaMma pasHo 20, a BbICOTa, IPOBEIEHHAs! K OCHOBAHHUIO
paBHa 7. Haiiaure mioma s napauienorpaMmma.
3agaum 2 ypoBHs.
CropoHbl mapasienorpamma paBHel 6 cM 1 10 cM 1 yrom mexay HumH 150
rpaaycoB. HalinuTe momans napamieaorpaMmma.
HaiiguTe mnomanp TpeyroJbHUKA CO CTOPOHAMH SCM, ScM U 8 cM.
Croponbl mapaienorpamMma paBHel 10 cM 1 18 cM u yron mexny Humu 150
rpanycoB. Haiiaure miomanes napasuienorpaMma.
Ilepumerp kBanpara 40 cm. Haiinure ero miomans.
ITnowaas kBaapata 81 kB. cMm. Haliqute ero nepumerp.

-+ =+

27



4+ Haiigure BBICOTY NPAMOYrOJNBHOIO  TPEYrOJNbHUKA, MPOBEAEHHYIO 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 NPSAMOYrONbHOM (Gopmbl 4 M, a JuiMHA B 2 pasa OoJblie.
BrruucnuTe miomans okHa.

Jomammuee 3aganme: IlogroroButes wuHbopMmammio «UHTEpecHBIE (QaKTH O
BPEMEHH M €TO U3MEPEHUI». BHIMOITHNTS 3a1anHus.
I.  CpaBHHTE BEINYHHBI:
a) 1u 48mun  140MmuH; 6) 23000kr u 2 T305kr
B) 2¢yT : 484 20c.

Il. BrmonHuTe yKa3zaHHbBIE OeHCTBUS HAJ BETUUYNHAMMU:
a)21xkm 7™M + 19xm 57m;  6) 154 45MuH o 3;

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

I1l. Yxaxure BeIMYMHBI, paccMaTpUBacMble B 3ajade, YCTAaHOBHUTE BH]
3aBUCHMOCTH MEXIY HUMH. Pemmre pa3auyHbIMU apruMeTHIeCKUMH
crioco0am.

«Kakoit myTh npoiiner noesa 3a 15¢, ecnmu 60 M oH mpoxoauT 3a 3 c?

Yka3zaHusi 10 COCTABJEHHIO 0TYETA: CTYACHTHI CIAI0T TETPAAU C BHIIOJHEHHBIMH
3aJaHHAMH.

Konmponwuvie sonpoceot:
1.Ha3oBute anropuT™ M3y4eHHs] KaKIOH W3 BENMYMH. IJIMHBI OTpPE3Ka, Macchl,
émkocTH (00bEMa), BpeMEHH, TUIOMIAIH.
2.KakoBa npakTH4eckasi HalpaBJIeHHOCTh TeMbl «BeanauHbI»?

Kpumepuu oyenku:

OleHKa «OmAUYHO» CTaBUTCS, €CIIH CTYJICHT BIaJeeT HaBbIKaMU pabOThI C
BEJIMUMHAMHU. B  W3I0KeHWM Marepuana UyBCTBYETCS CaMOCTOSTEIBHOCTh
MBIIIIEHHS CTYICHTA, JIOTUKA M3JI0KEHHS MaTeprara.

OueHka «Xxopouwto» BBICTaBIsIETCST 3a pabOTy, B KOTOPOH CTyIOEHT
OoOHapy)XMBaeT II0JIHOE 3HAHWE W IMOHMMAaHUE MaTepualla, yMeeT MNPaBHIbHO U
JIOTUYHO €ro H3JI0KUTh, NPUBOIUT MPHMEPHI, OAHAKO JOMyCKAaeT E€AMHUYHBIC
(baxTHUECKHE OMNOKY MPH BHITIOIHEHUH 3aJaHAN.

OueHka «yooenemeopumensHoy CTaBUICS, €CIM CTYAEHT H3Jaraer
MaTepuaj HEJOCTAaTOYHO TIIOJIHO, JOMYyCKaeT (paKTHYecKHne HETOYHOCTH B
W3JI0KeHUH, 3aTPyIHICTCS 000CHOBATh CBOM CY)KJICHHS M IIPUBECTH HEOOXOINMBIE
MPUMEPHI; HapyIIaeT MOCIeI0BATEIbHOCTD B U3JI0KEHNH MaTepraa.

OueHka  «Heyooenemeopumenbno»  CTaBUTCS,  €CIOM  CTYAEHT
oOHapy)XMBaeT He3HaHUE OOJIBIIEH YacTH MaTepHaia, JOMycKaeT IpyOble OMNOKH
IpY BBIIOJHEHUH 3a/1aHUI.
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YueOHas U cnenUaIbHAsA JUTEpATypa

1. Croiinosa JLII. TeopeTnueckre OCHOBBI Ha4alIbHOI'O Kypca MaTeMaTHKU: y4eO.
nocobue IS CTyA.yupexaeHui cpea. npod. odbpazoanus / JLII. 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 MEKTy BEIUINHAMI.
Heap: ciocoOCTBOBATh CHCTEMATH3ANN 3HAHAHN 110 H3YYCHHON TeMe.
Ipumensiemoe oGopyaoBanue: CroiimoBa JILII. Teopernmueckue OCHOBHI
HAYaJIBHOTO Kypca MaTeMaTHKH: yue0. IOCOOHUEe IS CTY 1. YUPSKICHUHN cpe. mpod.
oOpasoBanms, IIK, wuHTepakTHBHas JOCKa, MPOEKTOP, OaHK 3JIEKTPOHHBIX
[IPE3CHTALMN.
3aganue 1719 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
- IOBTOPUTH MaTCpHraJl JCKIIUN «IloHsATHE BEIUYMHEBI U €€ HU3MEPCHUA.

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

oukwnE

11.0TpaboTKa npakTHYECKOro MaTepHaa.
1. CpaBHHTE BETUYHHBI:
a) 1u 48mun  140mum; 6) 23000kr u 2 T305kT
B) 2cyT : 484 20c.
2. BrwmonHWTe yKazaHHBIC NEHCTBHS HAJl BEIMIHHAMHU:
a)21xkm 7mM + 19km 57m;  0) 159 45MuH o 3;
r) 15kr 48r — 14xr 90r; 1) 23cyt : 15mun 20c.
3. VKaxkuTe BENWYWHBI, paccMaTpUBaeMble B 3ajade, YCTAaHOBHTE BHI
3aBUCHMOCTH MEXIy HHMH. PelunTe pasiuuHbIMH — apU(pMeTHIeCKUMH

crocobamu. «Kaxoit myTh mpoiiaeT noesn 3a 15¢, eciim 60 M oH mpoxoauT 3a 3
c?

Konmponwvnwie éonpocul:
1 Kakas 3aBHCHMOCTh CYIIECTBYeT Mexnay BennuumHamu? [IpuBenure
IIPUMEPBL.
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2. Kakue BeNWYMHBI HA3BIBAIOTCS  OJHOPOAHBIMH?  PA3HOPOAHBIMU?
IIpuBeaute npumepsl.

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

4.Y1o0 3HAYUT U3MEPUTH BETUUUHY?

5./limHa, EMKOCTh, Macca, BpeMs, CKOPOCTh, CTOMMOCTbD, IICHA, TUIOMIAnh —
3T0....

JlomaniHee 3aganue. Pemmre 3amaqu:

1) Heo6xonnmo Ha ra3oHe pasmMepoM 150 KB. M yIOXKHTE TUIUTKY pazMepoM 35*35
CM. CKOJIbKO TUTUTKH TTOTpedyeTcs?

2) HyxHO ckiaenTh 00OSMH THIIA «POT0XKa», KOMHATY, JUIMHA KOTOPOH 6 M.,
mMpuHa 4 M., BEICOTa 3 M., IJIONIA1h OKOH U JABEpei cocTariseT 1/5 Beel miomanu
cteH. CKOJIBKO HYXKHO PYJIOHOB 000€B ISl CKJICHKH KOMHATBI, €CIIU JJIUHA PYJIOHA
12 M., a mmpuHa 50 cM.?

Kpumepuu oyenku:

OueHKa «OmMAuuHOe» CTaBUTCS, €CIU CTYAEHT BIAJEEeT TEOPETHYECKUM
MaTepuagoM: EAWHHLIAMH W3MEPEHHsS BEIMYMH, WX COOTHOLICHUSMH, BEPHO
BBITIOJTHSACT MPAKTHYECKNE 3aJaHuU.

O1eHKa «X0poutoy CTaBUTCS, €CIIN CTYACHT OOHAPYKHBAET MOJHOE 3HAHHE
U NTOHUMaHHUE MaTepuaia, yMEeT NMPAaBWIBHO M JIOTUYHO €T0 M3JIOXKHUTh, IPUBOIHUT
HPUMEpHI, OHAKO JOIYCKAaeT HE3HAUMTEIbHBIE OLIMOKH TPH TEpexone U3 OIHOH
€AMHUIIBI I3MEPEHHS BEJIMYHH B JAPYTYIO.

OueHKa «y0oenemeopumenbHo» CTaBUTCSA, €CIU CTYAEHT U3JIaraeT
Marepuasg HeJO0CTAaTOYHO IIOJIHO, HE MOXET MM 3aTPYyAHsETCs 00OCHOBAaTh CBOU
CYyXJEHUS W TPHUBECTH HEOOXOIMMBbIE IIPUMEPHI; JIOMYCKAeT OIIMOKH IpH
BBINOJIHCHUH TIPAKTHUECKUX 3aJaHUH.

O1eHKa «HeY0061emeopumenbHoy CTaBUTCS, €CIIH CTYJICHT OOHAPYKUBACT
HEe3HaHHe OOoNbIIeH YacTH TEOPETHYECKOro Marepuaia, Hpu (OpMyJTHpOBKE
OTIpeIeTIeHNH NCKAXAET X CMBICH, IPAKTUYECKHUE 331aHHS BBITIOJIHACT HE BEPHO.

Y4eOHasi U clleNHATbHAS JUTEPaTypa

1. Croitnosa JLII. TeopeTnueckne OCHOBBI HAYAJILHOTO Kypca MaTeMaTHKH: y4eO.
nmocoOue A CTyA.yUpexaeHuii cpea. npod. odpazosanus / JLII. Croitnosa. — M.:
M3narensckuit eHTp «Akamemus» 2017. —272c.

2 .http://www.math.ru/ Ha caiite Bpl HalinéTe KHUTH, BUACO-JICKIUH,
3aHUMATEJbHBIC MaTeMaTHYeCKUE (DAKThI U MHOTOE JIPYTOE.

Tema 1.4.CucTeMBI CUHCIICHHS
IIpakTuyeckoe 3anaTue NelO.
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Tema: «Anroputmsl apupMEeTHIECKHUX JCHCTBUI HaJl MHOTO3HAUYHBIMH YUCIIAMU B
JIECSITUYHOM CUCTEME CUUCIICHUS.

Leanb: oTpaboTaTh TEOPETHYECKUIT MaTeprall 10 yKa3aHHOH TeMe.

IIpumensiemoe oGopynoBanme: Croitnosa JLII. Teoperuueckue OCHOBBI
HayaJbHOTO Kypca MaTeMaTHKH: y4e0. MocoOue Il CTyA.yupeKaeHui cpel. npod.
00pa3oBaHuUs.

3amaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

IloBTOpHTH NEKIMOHHBIA MaTepuan mo Teme: «IIOHATHE CHCTEMBI CUHCIICHHUS.
3amuch W UYTCHHWE 4YHCEN B JECATHYHON CHCTEME CUHCICHHUS. AITOPHUTMBI
apuMeTHIECKNX NEHCTBHUI HaJ MHOTO3HAYHBIMU YHCIIAMH B AECSTUIHON CHCTEME
cuncieHus. [103NIHOHHBIE CUCTEMBI CUHCIIEHUS, OTIIMYHBIE OT ACCATHIHOMN.

ILnan 3ansaTus
1.01paboTKa TeOpEeTHIECKOro MaTepuaia o JaHHOW Teme. Borpocsr:
a) UTo Ha3bIBaeTCS CUCTEMOM CUUCIEHUS?
6) Kakme cuctempl CUHCIEHUS HA3bIBAIOTCS MO3UIMOHHBIMHM, a KakKue
Heno3uiuoHHeiMu? [IpuBeuTE IPUMEPHI.
B) Ilo kako#f Qopmylie OCYyIIECTBISECTCS 3allCh YHCEN B JNECATHYHOH CHCTEME
CUHCIICHUS?
r) Kakwme mudpsl HCHONB3YyIOTCS A 3allUCH YWCENl B TPOWYHOM CHCTEME
CUMCIIEHUH, ATEPUYHON, TpuHaauaTupuuHoi? [lpuBenure npumepsl.
n) CdopMmymupyiiTe anropuTMbl THCEMEHHOTO CJOXCHHS ¥ BBEIYUTAHUA
MHOT'O3HAYHBIX YHCEIT.

2. OtpaboTKa NPaKTHYECKOr0 MaTepHaa.

1) Ha3oBute ycTHBIE TMPUEMBI CIIOXKEHUS YMCET U CBOMCTBA JCHCTBUI, KOTOPHIC
MOJKHO HCTIONIB30BaTh MPU PELICHUH NMPUMEPOB: 6¢0T.+8coT.; 1coT. ThIc. 5 gmec.
TEIC. + 4cor.Thic.; 8400-600; 160000+740000.

2) HasoBure ycTHBIC MPHUEMBI BBIYMTAHHS YHCEN U TPABHIA, KOTOPHIE MOXKHO
UCIIOJIB30BaTh MPU PELICHUU NPUMEPOB: 8COT.-5cOT.; 1COT. THIC. 5 Oec. ThIC. —
Tnec.teic.;  8400-400; 650000-250000.

3) Kakue nmoapoGHbIe 00BICHEHHS MTPU PEIICHUH IPHMEPOB:

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

5) Ykaxure HanboJjee paliOHABHBIN CIIOCO0 BBHIYMCIEHUS 3HAUCHUS KaX0r0 U3
CIeyIOMMX BhIpaxeHuid. Haliaure 3TiM crmocoOoM 3HaueHHE BBIPAKCHHUS.

a) 4897-(397-156); 6) 5386-(937+1063); B) 903+(5007-478).

6) BoimosHUTE JEHCTBYS, OTBET 3AMUIIMTE B TPOMYHON CHCTEME CUHCIICHHUS:

a) (10111, - 1001,) * 1012 B)20314* 215+ 10115 6) 34045 + 212, * 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 YIPaKHEHUS.

Konmponsuwie eonpocwi:

1. Kakwe cxoicTBa © pas3iWyds MOXHO OOHAPYXUTh TPU BBITOJTHEHUH
apu(METHYCCKUX NCHCTBUUA B NECITUYHON CHUCTEME CUUCICHHS W CHUCTEMax
CUHNCJIEHHS, OTIIMYHBIX OT JE€CATHYHOM.

2. Tme B 0OBIICHHOH XW3HH MBI BCTpedaeMcs C IO3HIMOHHBIMH CHCTEMaMH
CUHCJICHHUS 1 HETO3UIIMOHHEIMH?

Kpumepuu oyenxu:

OlieHKa «OMIUYHO» CTaBUTCS, €CIHU CTYACHT UMeeT TyOOoKue 3HAHUsS IO
JAHHOM TeMe, CBOOOJHO BBIMOJHSACT apHU(PMETHUCCKUE ICHCTBUS B CHCTEMax
CUHCIICHUS, OTIIMYHBIX OT JE€CATHYHOM.

OIlcHKa «X0pouto» CTAaBUTCS, €CIM CTYJICHT OOHApPYKHUBACT XOpPOIIEe
3HAHUE MO3UIMOHHBIX CHCTEM CUMCIIEHHS, OTJIMYHBIX OT JECATUYHOM: 3aIliCh,
MEPEXO/Ibl, HO IOMYCKACT CAMHUYHBIC OIMOKH MPH BBHIOJHCHUU apUPMETHICCKUX
IEUCTBUM.

OneHka  «y0o61emeopumenbHoy CTaBUTCSA, €CIIM CTYACHT HUMEeT
MIOBEPXHOCTHBIC 3HAHUA MO TeMe, HOIMYCKaeT 3HAUYUTEIFHOE KOJIHYSCTBO OUIMOOK
TIPY BBIITOJTHCHUHU TIPAKTHYSCKUX 3aTaHUH.

O1CHKA «HEyO081emeopUmMeIbHO» CTABUTCS, €CIIA CTYICHT OOHAPYKHBACT
He3HaHWEe OONBIICH YacTH TEOPETHIECKOTO MaTephalia, KOTOpOe BICUET OOIBIIOE
KOJIMYECTBO OITUOOK IPH BBHIIOJHEHUH MTPAKTHICCKAUX 3aIaHUMH.

JomamHee 3anaHue. 3anMIINTE AacCONMATHUBHBIN 3aKOH CIOXEHHS IEJBIX
HEOTPHUIATETIFHBIX YHCET M OOBSICHHUTE, KaKHe INpeoOpa3oBaHMs BBIPAKECHUH
BO3MOYKHBI Ha €r0 OCHOBE. YKa)KUTE BCE CIIyya HCIOIb30BaHUS KOMMYTaTHBHOTO
1 aCCOLMATHBHOTO 3aKOHOB CII0XKEHUS TPH HAX0KICHUH 3HAYECHUS BBIPAKCHHUS.

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

6) (5751+2467)+149+1433

YueOHas U cnenUAIbHAsA JUTEPATypa

1. Croiinosa JL.II. TeopeTnyeckne OCHOBBI HAYaJILHOTO Kypca MaTeMaTHKH: yueO.
nocoOue sl CTy[I.yUpekaeHud cpen. npod. odpazosanus / JLII. CroiinoBa. — M.:
W3natensckuii neHTp «Axagemus» 2017. —272c.

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

IMpakTnyeckoe 3ansiTue Nell
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Tema: «IIpuMeps! MO3UIMOHHBIX U HEMO3UIMOHHBIX cUCTeM cuucieHus. [lepexon
OT 3aIlUCH YHUCEJ B OJJHON CHCTEME K 3alUCH B JECSITUYHOIN CUMCICHUS U HA000pOT
JlelicTBus Haj yUcIaMU B CHCTEMaX CUUCIIEHUS OTJIMYHBIX OT JECITUYHOI»

Iesab: yuuTbCA BBINOJNHATH IEPEXOnbl, AEHCTBUS B CUCTEMax CUHCICHHUS,
OTIIMYHBIX OT JECATUYHOM.

IIpumensiemoe oGopynoBanme: AmaroBa I'M., AmaroB M.A. Maremaruka.
VYhopaxkHeHuss W 3amaud:  ydeOHOe 1ocoOMe Ui CTYICHTOB  BBICIINX
MeIarormYecKnx ydeOHBIX 3aBeqeHnid — M.: M3maTtenbckuii meHTp «AKaaeMus,
2016

[IK, mHTEpaKTHBHAS TOCKA, IPOCKTOP, OAHK 3JIEKTPOHHBIX IPE3CHTAIINI.

3amaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

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

ILnan 3ansaTus
1.01paboTKa TeOpEeTHIECKOro MaTepuaia o JaHHOH Teme. Borpocsr:
a) UTo Ha3bIBaeTCA CUCTEMOM CUUCIEHUS?
6) Kakue cuctempl CUHCIEHUS HA3bIBAIOTCS MO3UIMOHHBIMH, a KakKue
Heno3uuoHHeIMU? [IpuBeauTE NpUMEpPHI.
B) Ilo kxakoil (opmyne ocymiecTBISACTCS 3alUCh YHCET B CHCTEME CUUCICHHUS,
OTJIMYHOH OT AE€CATUIHON?
r) Kakwme mudpsl HCHONB3YyIOTCS A 3allUCH YWCENl B TPOWYHOW CHCTEME
CUMCIIEHUH, ATEPUYHOM, TpuHaauaTupuuHoi? [lpuBenure npumepsl.
1) Kak BeITONTHSACTCS ITEpeXxo] OT 3allUCH YUCIIa B JECATUIHON CUCTEME CUHCIICHUS
K 3allMCH YHCJIa B CHCTEME CUMCIEHHS OTIWYHON OT JeCATHYHOM M HaoOopotT?
IIpuBeaure npumepsl.

2.BhINOIHEHNE 3a/1aHui y IOCKU ¢ KOMMEHTHUPOBAHUEM, PEIICHUE YIPaXXKHEHUH 110
yueOHuKy No2,6-8 ctp. 195 u Nel,2,4 ctp. 197.

3.BbInoNHUTE AEUCTBUSA, OTBET 3aMUIITUTE B TPOUYHONW CUCTEME CUMCIICHUS:

A) (10111, - 10015) *101»; B)2031s* 213+ 10113, B) 34045 + 2124 * 314.
4.Cpasuute uncia: 22103 u 134s; 54356 u 453016 .
5.BbInoTHEHNE TPOBEPOYHON PAOOTEHI.

Yka3zaHusi 10 COCTABJICHUIO 0TYETA: CTYJEHTHI CIAIOT BHIIIOJHEHHBIE MTUCBMEHHO
B TETPa/Il YIPaKHEHUSI.

Koumponwvusie 6éonpocoi:
1. Kakme cxoictBa W pa3muyusi MOXHO OOHApyXHTh TPH BBIIOJTHEHUH
apu(MeTHYeCKNX MACHCTBHHA B JECATUYHOW CHCTEME CYHUCICHHS W CHCTeMax
CYMCIIEHUS, OTJIIMYHBIX OT AECATUYHOM.
2. T'nme B OOBIAGHHOH JKWU3HM MBI BCTpEYaeMCsl C HO3UIMOHHBIMH CHCTEMaMu
CUHCIICHUS W HETIO3UITHOHHBIMU?
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3. HpI/I N3YyYCHHUU KaKHUX TEM Yy4allUueCsa Ha4YaJIbHbIX KJIACCOB CTAJIKHMBAIOTCA C
CUCTCMaMH CUUCJICHUSA, OTIIMYHBIMHA OT JIECATUYHOM.

Kpumepuu oyenxu:

OleHKa «Omau4HOe» CTAaBUTCS, €CIINA CTYAEHT MMEeT INIyOOKHe 3HaHUS IO
JAHHOW TeMe, CBOOOIHO BBINOJHAET apudMeTHdyecKue MAeHCTBHS B CHUCTEMax
CUHUCIICHUS], OTIIMYHBIX OT JACCSTUYHOU.

OueHKa «Xxopouio» CTaBUTCS, €CIH CTYICHT OOHApyXWBacT XOpoIlee
3HAHWE MO3UIMOHHBIX CHCTEM CUHCICHUS, OTIAMYHBIX OT AECSTUYHON: 3aIHCh,
MEepPEXObl, HO AOIYCKAaeT €IMHNYHBIC OMNOKH MPH BBHIIOIHCHUN apU(YMETHIECKUX
NEWCTBUMN.

OueHka «yooenemeopumensHoy CTaBUTCS, €CIH  CTYICHT HMEET
MOBEPXHOCTHBIE 3HAaHHA 10 TEMe, JIONYCKAeT 3HAYUTEJIbHOE KOJIMYECTBO OIMINOOK
IIPpY BBITIOJTHEHUU NPAKTHUCCKUX SaﬂaHHﬁ.

Ol1eHKa «HEYO061emEeoPUmMenIbHO» CTABUTCS, €CITH CTYJICHT 0OHAPYKUBAET
He3HaHHe OOJIbIIEH YacTH TEOPETUUECKOT0 MaTepHaia, KOTOpoe BICYET OOJIbIIoe
KOJIMYCCTBO OU_II/I6OK TIPpU BBITTOJIHECHUH MPAKTUICCKUX 3a):[aH1/1171.

YueOHas U cnenUAIbHAsA JUTEpaTypa

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

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

Tema 1.5.Pa3Butre mOHIATHS O YHCIIE

IIpakTHyeckoe 3ansiTue Nel2
Tema: «ApupmMerndeckue NEHCTBUS C HATYPaTbHBIMU, IENIBIMH, PAIIMOHATBHBIMU
YUCJIaMU. 3aKOHBI CJIOKEHUS U YMHOKEHUS»
Heab: chopMupoBaTH YMEHHS BHINOJNHATh apH(QMETHYEeCKHE HEHCTBHS HaJ
YHCIIAMH, FCIIONB3YsI 3aKOHBI CIIOKEHUS 1 YMHOKCHHS.
IIpumensiemoe o6opyxoBanme: Croitmosa JI.II. MaTematuka: Y4e6. mocodue yis
CTyA. cpen. men. yded. 3aBemeHuid. — 4-e w3n., M.: M3pmatenmbckuii meHTp
«Axamemus», 2017
[IK, uHTEepaKTUBHAS TOCKA, IPOCKTOP, OAHK 3JICKTPOHHBIX MPE3CHTAINH.
3agaHue AJ51 MOATOTOBKH K MPAKTUYECKOMY 3aHATHIO!
- MOBTOPUTHh MaTepuai JEeKIuu «Apudmerndeckue NEHCTBUS C HATYPaJTbHBIMH,
[ETBIMU, PAIMOHATILHBIMU YHCIIAMU. 3aKOHBI CIIOXKESHHSI I YMHOKEHUS».

ILnan 3ansaTHS
1.OTpaboTka TeopeTHIECKOro MaTepuana 1o JaHHOH TeMe.
Ha Bompocs! cTyZIeHTHI OTBEYAIOT YCTHO:
- Kakas 3anuch uncina Ha3siBaetcs 1poosio? [IpuBennte npruMepsl.
- HazoBute Buns! npobeiit? [Ipusenure npumepsl.
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- Kakne npo6u HasbiBaroTcsi paBHbIMU? [IpuBeauTe npuMepsl.

- CchopmynupyiiTe Mpu3HaK paBeHCTBa IpoOeii.

- Yro 3HaYMT CoKpaTUTh Apobs? Kakoe uncio HeoOX0IUMO [UIsl 3TOro HailTh?

- Uro 3HauuT mpuBecTH ApoOM K HauMeHbIIeMy ol0meMy 3HameHatenro? Kakoe
YHCII0 HEOOXO0AUMO JUIS 3TOTO HaUTH?

- Uro npezcTaBisieT co00i MONIOKUTENbHOE palMoHaibHoe unciao? Kakol OykBoii
0003Ha4aeTCsl MHOXKECTBO PallMOHAIBHBIX YUCEN?

1. OTpaboTKa MPaKTUIECKOTO MaTepraa.
1. Beraucnure yqo0HBIM CIIOCOO0M:
a) 209+66+91+34+72,  06) (2751+3467)+749+1333.
2.3aKOHBI CIIOKEHUSI U YMHOKEHHS — 3aIKCh B KPaTKO# (opme.
3.Pabora no yueonuky Croiinosa JI.II. Maremaruka nucsMeHHO cTp. 369, ymp. 1-
3, 6(a,r); ctp. 375 ynp.4,6,10,11(a).
4. IlpoBepouHas paboTa 110 BapHaHTaM.

Bapuanm — |
Haiinure 3HaueHne BbIpakeHHs1 HanboJiee panoHAIBHBIM CIIOCO00M M OOBSCHHTE,
KaKHe 3aKOHBI CJIOKEHUS 1 YMHO)KEHHS OBIITH MCIIOIb30BaHbI ITPY 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 BbIpaKeHUs HAKOoJIee pallMoOHAIBHBIM CIIOCOOOM U 00BSICHHTE,
KaKue 3aKOHBI CJIOKEHUS] 1 YMHOXKEHHs ObLIIH UCTIONIb30BaHbI ITPY BHIYMCICHUSIX:

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

Bapuanm — 111
Haiinure 3HaueHue BbIpaKeHUs HAHOoJee palMoOHABHBIM CIIOCOOOM U 00BSCHHTE,
KaKue 3aKOHBI CIIOXKSHUS], U YMHOKEHHUS ObUIH HCIIOJIb30BAHbI IPU BEIYUCIICHUSIX:
17 13 4 2 3 5 2
a)351 +550 +751; O 15°,°*7°23.

Yka3zaHusi 10 COCTABJICHUIO 0TYETA: CTYJEHTHI CIAIOT BHIIIOJHEHHBIE MTUCBMEHHO
B T€TPa/il YIPaKHEHUSI U IPOBEPOYHYIO PaboOTy.

Konmponwsnuie éonpocel:
1. [aiite onpeneneHne HATYPAIbHBIM, IIETBIM, PAIIMOHATIHHBIM YUCIIAM.
2. Oxapakrepuzyite IeHCTBUSA ¢ ApoOsMHU (C OJUHAKOBBIMH 3HAMEHATEISIMH U C
pa3HBIMH).
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3. Kakue 3aKOHBI CIIOKEHHUSA U YMHOKCHHA Bbl 3HACTC U KAKHC HpeO6paBOBaHI/IH
BLIpa)KeHI/Iﬁ BBIMNOJIHAIOTCS Ha MX OCHOBE?

Kpumepuu oyenxu:

OIICHKA «OMAUYHOY» CTaBUTCS, €CIM CTYACHT UMEET IIIyOOKUC 3HAHUS IO
JAHHOM Teme, CBOOOJHO BBIMOJIHSACT 33aJaHHs PAa3IMYHOTO XapakTepa, YETKO
BJafeeT apu(METHUSCCKUMH NSHCTBUSMH HaJ| TIOJIOKUTEIFHBIMU PaIlIOHATEHBIMU
YHCIIAMH U 3aKOHAMH CIIOKCHUS 1 YMHOKCHUSI.

OrmeHKa «Xopouto» CTAaBUTCS, €CIH CTYACHT OOHapYXHBAaeT XOpOIIee
3HaHHE TEOPETHYECKOr0 MaTephalia, HO JONYCKaeT COUHWYHBIC OUIMOKHA MpH
HaXO0X/I€HUU 3HaYEHUM BBIPAKEHUH.

OueHka «yooenemeopumenbHoy CTaBUTCS, €CIH CTYJACHT HWMeEET
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIYCKACT 3HAYUTEIHLHOE KOJIMYCCTBO OIIHOOK
IIPpY BBITIOJTHEHUU MPAKTHUCCKUX 33}18.HI/II71.

OueHka  «HeEy00s1emeopuUmenbHoy CTaBUTCH, €CIM  CTYJAEHT
OOHApy)KUBACT HE3HAHWE OOJBINEH YaCTH TEOPETHYECKOTO MarepHaia, KOTOpOoe
BJICYET 0OJIBIIOE KOJUYECTBO OMIHOOK MPH BHIMOJHCHUH MTPAKTUICCKUX 3aTaHHIH.

Y4eOHast U cieuaIbLHASA JUTEpPaTypa

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

2. AwmatoBa M., AMatoB M.A. Maremarnka. YrpakHEeHHs U 3a/a4d: yieOHOe
nocobue JUIs CTYAEHTOB BBICHIIMX IIEarOTHUECKUX YUeOHBIX 3aBefeHHH — M.:
W3natenbckuii eHTp «AkagaeMusi», 2016

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

IIpakTuyeckoe 3ansTHe Nel3
Tema: «/leiicTBUTEIbHBIC YKCTIA U ICHCTBUSA HaJl HUMH. HaxoxkieHre abCoMOTHBIX
1 OTHOCHTEIBHBIX IOTPEIIHOCTE .
Hean: crmocoOCTBOBAaTH BBHIPAOOTKE YMEHHMH pellaTh 33jJa4d Ha BBIOJIHEHHE
JEHCTBUH ¢ JEUCTBUTEIbHBIMY YHCIAMH U BBIYMCICHUE ITOTPEITHOCTEMN.
Ipumensiemoe o6opynoBanme: Croitmosa JI.II. MaTematuka: Y4ue6. mocodue s
CTyn. cpex. nend. yue0. 3aBenenuil., [IK, mHTepakTHBHas a0CKa, NMPOEKTOp, OAHK
3NEKTPOHHBIX MPE3eHTalHMI.
3aganue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
- IIOBTOPHUTH MaTepHa JeKIUi: « Tarbl pa3BUTH MOHITHH HATYpPaIBHOTO YHCIA U
Hyns. HartypanpHble, 1enble, panuOHAJbHBIE W JIEHCTBHTENBHBIC YHCIA.
[IpubnrxeHHBIE BEIYUCICHUS.

Ilian 3ansaTus

1. BoinoJiHeHUe NPAKTHYECKUX 3aJaHUI
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1) Haiigure 3HaueHHE BhIPAKCHHUsI HAnOOJIee PALIHOHAIBHBIM CIOCOOOM 1
06T>HCHI/IT€, KaKHC 3aKOHBI CIIOKCHUA U YMHOXKCHUA OBLIU UCIIOJIL30BAHbI Inpu
BBIYUCIICHUAX:
4 310 21 9
a) 1 g1 +°79+551t779; 6)17,7°306+172°94+53°306+5,°*94.
2) Borunciure paruoHaIbHEIM CIIOCOO0M 3HAUYCHUE BBHIPAXKCHHS:
a) 6802+343+198+2067+435
0) 4523-+(2788+1477)+1312
2.IloBTOpeHHE U3YUEHHOT0 MaTepuaa
Aoconromnan u omuocumenvnas nozpewinocmos uucaa.
O0603Ha4nM yepe3 a NpUOIMKEHHE K TOUHOMY YHCITy A.

OH[). Bemmunna Aa =A-a HAa3bIBACTCs IMOTPCHIHOCTBHIO HpI/I6J'II/I)K€HHOFO qucia

a.

OH[). AOcoaoTHOI MOTpeIIHOCTBIO A HpI/I6J'II/DKeHHOFO qucCjia a Ha3bIBaCTCA

A =|A- 4|
BCJIMYHHA .

HpaKTI/I'-IeCKI/I TOYHOE YKCIIO A OOBIYHO HCU3BECTHO, HO MbI BCCTIa MOXKEM YKa3aTb
T'paHUIlbl, B KOTOPBIX U3MECHACTCA a0cooTHAsS MOTPEIIHOCTb.

. . A
OH[). Hpez(em,Hon abCOoMIOTHOH MOTPCIIHOCTBIO a HpI/I6J'II/DK€HHOFO qyucClia a

Ha3bIBACTCS HAMMCHbIIAA U3 BEPXHUX I'PAHULL JJId BEJIUYUHBI A , KOTOPYIO MOXKHO
HalTH Ipu JaHHOM crioco0e MOJIy4YCHHUA YHuciia a.

A, A
Ha npakTtuke B KauecTBe BBIOMPAIOT OJHY W3 BEPXHUX TPAaHUIl IS ,
JIOCTaTOYHO OJIM3KYIO K HAMMEHBIIIEH.

A =|A- g a- A =A=a+A A =a A
,TO a a a

ITockonbky . Unorpa nuyT:
AOGcoIoTHasT IMOTPEITHOCT - 3TO PAa3HUIA MEXIy pPEe3yJIbTaTOM H3MEpEeHHs |
UCTUHHBIM (JEHCTBUTENHHBIM) 3HAUEHHEM H3MEPSIEMON BETHUHHBI.

AOcomroTHasE TOTPENIHOCT, W IIpeAeibHas aOCOoNIOTHas IIOTPEIIHOCTh He
JOCTaTOYHBI JUISi XapaKTePUCTUKM TOYHOCTH W3MEPEHHS WIM BBIYNCIICHHUS.
KavecTBeHnHo OoJiee cymiecTBEHHA BETMYMHA OTHOCUTEIBHON ITOTPEITHOCTH.

Onp. OTHOCHTENFHONH TOTPEIIHOCTHIO o NpUOIMIKEHHOTO 4YHClla a Ha30BeM
A
O =—,a #0.
la

BCJIMYUHY:

. . o
Omnp. [IpenenpHON OTHOCHTENBFHON MOTPENTHOCTRIO ¢ MPUOMIKEHHOTO YHCia a

4, Ii, a #0.
|a

>A,of o, =0

A
Ha30BEM BCIIMYUHY Tak kak @
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Taxum 06pa30M, OTHOCHUTCJIbHAA MOTPCIIHOCTD ONPECACIIACT (baKTI/I‘{eCKI/I BCJIMYNHY
a0COTIOTHOM TMOTPpEIIHOCTH, npnxonameﬁca Ha cAuHULly HU3SMCPAEMOro WJin
BBIYUCIIACMOI'O HpI/I6J'II/I)KeHHOFO qucia a.

3.3akpenienne H3y4eHHOr0 MaTepHuasa
Ipumep 1. Oxpyriisisi TOYHBIE YWCiIa A 10 TpeX 3Hayamux LOUQp, ONpeneIuTh
abcomoTHY!0 D M OTHOCHTENBHYIO O HMOTPENTHOCTH ITOMYYEHHBIX MPUOIMKECHHBIX
YHCell.
Jano: A=-13,327
Haiit: A-aGcomroTHas TOTPEITHOCTH, O —OTHOCHUTEIbHASI IOTPEIIHOCTh
Pemenne:
_ 0.027

a=-13.3  A=|-13.327-(-13.3)]=0.027 , ~1-13.31%100%=0.203%
Otset: =0,027; 5=0.203%A

Ipumep 2.Tlpu wusmepeHud otpeska | UCONB30BaNM JHMHEWKY, [EHA JIEICHUSI
mKanel KoTopodt paBHa 0,5 oM. Ilodyuminu npuONIMKEHHOS 3HAYCHHE JIHHBI
otpeska a = 204 cM., pu U3MEPEHUN MOTJIM OMIMOUTHCS He Oojee, yem Ha 0,5 oM,
T.€. a0COJIIOTHAs MTOTPEIIHOCTh U3MepeHus He npesbiniaeT 0,5 cm.

Ipumep 3. OnpenenyiM TpeAeTbHYI0 aOCOTIOTHYIO IMOTPEUIHOCTh 4Hcia a=3,14,
B3SITOTO B Ka4eCTBE MPUOIIHKEHHOTO 3HAUCHUS YHCTa TT.

M3BecTHO, uTo 3, /4<m<3,15.0TCI0a CIENYET, YTO

l|a — 7 |< 0,01

3a mpeaenbHYI0 a0COMOTHYIO OTPEITHOCTE MOYKHO MPHHATE gucio D, = 0,01.
Ecmu xe yuects, urto 3,14<n<3,142, To monyduMm ny4dmyio orneHky: D, = 0,002,
toraa « ~3,14 +0,002.

OTHocHTeNbHAs NOIpelHOCTh (ommOka). 3HAaHMA TOJNBKO abCONIOTHOM
MOTPEIIHOCTH HEJOCTATOYHO I XapaKTePUCTUKU KaueCTBA H3MEPECHHUS.

IIpumep 4. IlycTh, HarIpuMep, NPHU B3BELINBAHUU JBYX TeJI MOJIyYCHBI CIETYIOIIHe
pe3yIbTaTHL:

P1=240,3 +0,1 .

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

Omnpenenure caMOCTOSATENLHO, YeMy OyJeT paBHa OTHOCHTENIbHAs MOTPEIIHOCTH
B3BEIIMBaHMUSI.

I[OMalHHee 3aJaHue: Haﬁ,ﬂHTe 3HAYCHUC BbIPAKCHUSL HanOoiee parOHaJIbHBIM
CrocoboM H O6’I>$ICHI/ITC, KaKue€ 3aKOHbI CJIOKCHUSI W YMHOXCHHA ObLIN

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

KOHmpOﬂbele eonpocol:
1. HasoBure 3Tamsl pa3sBUTHUA MOHATHH HATypaJIbHOT'O YKUCJIa U HYJIA.
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2. JlaiiTe omnpenesieHHE HATYPAIBHBIX, LENbIX, PAlMOHAIBHBIX U JICHCTBUTENBHBIX

YHCeIL.

3. Cdopmynupyiite onpenencHus aOCOMOTHOW U OTHOCUTENBHON TTOTPEIIHOCTH
Kpumepuu oyenxu:

OueHKa «OMAUYHO»  CTaBUTCS, €CIM CTYAEHT TIyOOKO  YCBOWII
TEOPETHYECKUE MOHATHS, POPMYJIbI, KOTOPBIE YCHENIHO MPUMEHSET NPU PELICHUH
3a7ad.

OreHKa «Xopouioy BBICTAaBISIETCS 3a pabOTy, B KOTOPOH CTYIEHT BIajeeT
TECOPETHYECKUM MAaTEpPHAIOM, HO 3aTPyJHACTCS B AHAIUTHYECKOM H3JI0KECHUH
Marepuana.

OueHKa «yooenemeopumensbHoy BEICTABISIETCS 3a paboTy, KOTOpas B 00IeM
IUIAHE COOTBETCTBYET TpeOOBaHMAM K JaHHOMY BHAY paboT. OTCYTCTBYIOT
CaMOCTOSATENIBHOCTD CYKICHUH), UeTKHE BBIBOBI, YOSUTEIbHbIC IPUMEPHI.

OrneHka «Heyoos1emeopumenvHoy BBICTABIAETCS 3a paboTy, KoTopas He
COOTBETCTBYET TpeOOBaHMAM K JIaHHOMY BHUJIy paboT, HEeT NpaBHIBHO
BBITNTIOJIHCHHBIX 3a[[aHHI>i.

Y4eOHast U cienuabLHASA JUTEpaTypa

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

2. BoromonoB H.B. Ilpaktmueckume 3aHATHS N0 MaTeMaTHKe. I31aTembCTBO
IOpaitr, 2016

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

Tema 1.6. MeTo 161 MaTEMATHUECKON CTATUCTUKH
IMpakTuuyeckoe 3ausiTue Neld

Tema: «COOp ® TpPYNIUPOBKA CTATUCTHYECKUX JaHHBIX. llpencrtamieHue
PEe3yJIbTaTOB HAOTIOACHUI.

Heab: chopMupoBath yMeHHsS pemiaTh 3aJadyd Ha TPUMEHEHUE DJIEMEHTOB
MaTeEMaTHYECKOH CTaTUCTHUKH.

Ilpumensiemoe oOopynoBanue: Crnupuna M.C., Coupun ILLA. Teopus
BEpOsATHOCTEH 1 MaTeMaTudeckas cratucruka, CIIO. - M.: Akanemust, 2017,

[IK, uHTEepaKTUBHAS TOCKA, IPOCKTOP, OAHK 3JICKTPOHHBIX MPE3CHTALINH.

3agaHue /151 NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO!

- IOBTOPHUTH MaTepual Jekiuu «[loHsATHe 0 3a1a4ax MaTeMaTHIEeCKONH CTATHCTUKH.
IIpencraBneHue NaHHBIX C IIOMOIIBIO TAOJIUII, AMATPAMM, TPa()HUKOBY.

Ilan 3ansaTus
1.0TpaGoTKa TeOpeTHYECKOr0 MaTepuaJia no JaHHOM TeMe.
I/IayquHe MaTeMaTquCKOﬁ CTaTUCTUKU HAYUHACTCA C onpeneneHI/m TaKHuX
MOHATHI KaK «BBIOOpPKa», «4acTOTa», OTHOCHUTEIFHAS YaCTOTa», «IMITHPHYECKasT
(YHKIHS», «IOTUTOHY, «KKYMYJISTa», «TUCTOTpaMMay | T.1. Jlajee uaetr u3ydcHue
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HOHATHH OLIEHOK (CMEILEHHAs U HECMELICHHas1): BHIOOPOYHAs CPeHsIsl, TUCTICPCHS,

UCIIpaBjeHHas Jucnepcus W T.1. K Hambonee pacnpocTpaHEHHBIM 3ajjauyam

MaTeMaTHYeCKOM CTaTHCTHKH, KOTOpPBIE MU3Y4alOTCS B BY3€ M 4YacTO BCTPEYAIOTCS

Ha MPaKTHKE, OTHOCATCS:

e  3a3/1a4d ONpEJeNICHHs OLICHOK IapaMeTPOB BEIOOPKH;

e  3aJa4d Ha IPOBEPKY CTATUCTUYECKUX THIIOTE3;

e 33aJayd ONIpENeNICHWS BHAA 3aKOHAa pacHpeleleHHs II0 CTaTHCTHYSCKUM
JAHHBIM.

3agauu onpeaeJeHUs: OLEHOK MapaMeTPOB BHIOOPKH

PaccmoTpuM mpocTeiiiyo 3a1ady JAaHHOTO THIIA.

3agaya l3mepenne pocTa aereil Miaamiel TPYIsl JETCKOTO caja MPECTaBICHO

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

XapaKTePUCTUKH 3TOH BEIOOPKH.

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

BEIOOpKH: 92. HanbGonbmiee 3uauenne BIOOpKH: 98. Pa3zmax BeIOOpKu: 98 — 92 = 6.

3amnunieM paHXHPOBAaHHBIN psif (BapuaHThl B mopsijike Bo3pactanus): 92, 94, 94,

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

BapUaHTE MOCTABUM B COOTBETCTBHE YUCIIO €€ MOSBICHHH):

Xi 92 94 95 96 (97 98 |N

ni 2 2 2 B3 1 1 [10

BbIyuciiuM  OTHOCHTENIBHBIE 4YacTOTHI M HAaKOIUIGHHBIE YacTOThI, PE3yJbTaT

3anuIeM B TaOIuILy:

Xi 92194 95 (96 (97 (98 [MToro
ni 122311 10
Wy =% 1,10,2020,30,10,11
HakorieHHbIe 1305 181 o
YacTOTHI

[TocTponM MONUTOH YaCTOT BRIOOPKH (OTMETHM Ha TpaduKe BapuaHTH 1Mo ocu OX,
gacToThl 110 ock OY, COeIMHUM TOYKH JTHHHUEH).

4

92 93 En a5 96 a7 a8
Xi

3ajgauy Ha NPOBEPKY CTATHCTUYECKHX TMIIOTE3

40



CraTucTnyeckasi THNOTe3a— 13TO NPEANOIOKEHHE (CYXKICHHE) O TeHEepaJIbHOU
COBOKYIIHOCTHU — €€ paclpeieIeHUH WIN NapaMeTpax, MoABepraeMoe npoBepke Mo
BBIOOpDKE, B pe3yjibTare KOTOpPOH OHa MPHHUMAeTCs WIA OTBEPraercs.
@DopMynIUpOBKa TUIOTE3bl JODKHA HCXOJUT U3 BO3MOXKHOCTH HCIHOJIb30BAHUS
U3BECTHBIX 3aKOHOB pacIpeieIeHus.

CyLIHOCTh TPOBEPKH CTATHCTHYECKUX THIIOTE3 3aKJII0YaeTCss B TOM, YTOOBI
YCTaHOBHTH, COTJIACYIOTCS MIIM HET JaHHBIC HAOJIOACHUH 1 BBIABHHYTAs TUIIOTE3A.
MOXHO 1M pPacXOKAECHHE MEXAY THIIOTE30H M pe3ynbTaTaMH BBIOOPOYHBIX
HAOJMIOMEHUIT OTHECTH 3a CYeT CIydalHOW TOTPEeIIHOCTH, OOYCIIOBICHHOH
MEXaHU3MOM ciydaifHoro otbopa.? BriaBuraemas rumoTe3a Ha3bIBaeTCs HYJIEBOU

u oGosHauaercs 10, a NpoTHBOpEYallass el Ha3bIBaeTCd aJbTepHATUBHON

THIOTe30i 1 0603HaaeTes 7,

MerToayKa DOKa3aTeNbCTBA CTATHUCTHIECKUX THIIOTE3 pa3padaThIBACTCS B TEOPHH
NPOBEPKH  CTATUCTHYECKUX  THUIIOTE3, OCHOBHBIE  IPHHIMIIBI  KOTOPOH
chopMynHupoBaHbl W3BecTHRIMU MaTteMatukaMu E. Heiimanom u O. [Mupconom. B
OCHOBE METOJUKH (CXEMBI) JIOKAa3aTeNbCTBA JIEKHUT PacuyeT HEKOTOPBIX
CTaTHCTHYECKUX BEJIMYMH, KOTOpPBIE HA3BIBAIOTCA KPHUTEPHSIMU IIPOBEPKU
CTaTUCTHYECKHX THUIoTe3. Takum o00pa3oM, HpHU MPOBEpKE CTATUCTHYECKHX
THIOTE3 MBI HCIHOJIb3yeM TOTOBBIE CXEMBI IPOBEPKU THUIOTE3 WIM NPUBOIUM
3aja4yy K BUIY, HO3BOJIIOIIEMY BOCIIOJIB30BaThCSA TOTOBOM CXeMOIA.

Kputepnu npoBepkH CTAaTHCTHYECKMX THIIOTe3 — 3TO IIOKa3aTely,
BBIYHCIISIEMbIE HA OCHOBAaHWHM (PAKTUUECKHX HAOJIOJICHHH, MMO3BOJISIIONINE CleNaTh
BBIBOJ O TPHHATHU WM OIPOBEP)KEHHH IPOBEPAEMON THIIOTE3bl. 3HAaYCHHE
KPUTEpHsI SBIAETCS CIIydyalHOW BEJMYMHOMN, Ta KaK BBIUMCIAETCS Ha OCHOBE
pe3ysibTaToB  BBIOOpPOYHOTO  HaOmoAeHWs. OTo  Hampumep, t-  kpurepuit

Crorozenta, F — kpurepuii ®umepa, xu — keaapar Inpcoma (4 L) U Apyrue.

Perienre 0 NMpPUHATUM WIM OTKJIOHEHHM HYJIEBOW TMIOTE3bl (OPMYJIHPYETCs Ha
OCHOBE BBIOOPKH M 3aBUCHUT OT 3HAUEHHS] CTATUCTUYIECKOTO KpUTepHst. MHOXeCTBO
BO3MOXKHBIX 3HAYEHHH CTAaTHCTUYECKOTO KPUTEPUS MOKHO pa3fefuTh Ha JBa

G009
HeTIePeCeKaroIIXCs noamuoxkecta Cu € . [IpoBepsiemas

HyJeBasl THIIOTE3a i ZmomxHa OBITH OTBEPrHYTa, €CIHM (PAKTHYECKOE 3HAYCHHE
KpuTepus @ (paccuuTaHHOE 1o JIaHHBIM BBIOOPKH) MIPUHAJIEIKUAT

MIOJIMHOYXECTBY g [ToxmHOXECTBO & wassiaetes KPUTHUYECKOH  00IacTbhIO.

[ToxmHOXecTBO ¢ Ha3bIBaeTCSI O00JACTBIO TPHUHATHSA THUHOTe3bl. Kpuruueckas
001aCTh MOXKET OBITH JBYXCTOPOHHEH FIIM OJHOCTOPOHHEH (JIEBOCTOPOHHEH MU

HpaBoCTOpoHHeW) puc. 6.1 — puc.6.3. Touxu K*‘f, pazzensitome e o0nacTy,
Ha3bIBAIOTCS KPUTHUECKUMU TOUKAMHU.

IIpoBepka  CTaTUCTHYECKOM  THIOTE3bl HE  ABISETCd  HCUEPIBIBAIOIIMM
JI0Ka3aTeNbCTBOM €€ BEPHOCTU WJIHM HEBEpHOCTU. Ee mpuHATHE O03HAYaeT JMIIb €€
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HEMPOTUBOPEYMBOCTh  UMEIOMMMCST  (DaKTHIECKUM  (BBIOOPOYHBIM)  JTaHHBIM.
CreneHb yBEPEHHOCTH B NPHUHATHU THUIIOTE3bI MOXET OBITh OIpeE/e/icHa depes3
BEPOSITHOCTU COBeplIeHHs OImuOoK. OIMUOKH, BO3HUKAMOIIME MpPU IPOBEPKE
CTaTHCTHYECKUX THIIOTE3, MOTYT OBITh IBYX BHIOB: OIIMOKM HEPBOrO pojaa H
OIIUOKK BTOPOTO POJIa.
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Puc. 6.1. JIByXCTOpOHHSISI KpUTHIECKasT 00JIACTD
OTpaboTKa NPAKTHYECKOr0 MaTepuaJa.

IIpunymaths 3amauu KU3 MOBCEAHEBHOM JKM3HM Ha MCIOJIb30BAaHUE 3JIEMEHTOB
MaTEeMaTUYECKON CTATUCTUKH

Yka3aHus 10 COCTABJICHHIO 0TYeTA: CTYIEHTHI CIAIOT BBIIIOJHEHHbBIE IUCbMEHHO
B TETpajy YIPaKHEHUS.

Kpumepuu oyenxu:

O1neHKa «OmMAUYHO» CTAaBUTCS, €CIHM CTYACHT UMEET IIyOOKHEe 3HAHUS IO
JAHHOM TeMe, BBIMTOJTHACT 3aJaHHs Pa3INIHOTO XapaKTepa

OneHKa «Xopouto» CTaBUTCS, €CIH CTYICHT OOHApyKHBaeT Xopoliee
3HAHUE TEOPHUH, HO JOMYCKACT SAMHUYHBIC OITUOKH MIPH BBITOTHCHHUHN 3aaHUH.

OneHka  «y0o61emeopumenvno» CTaBUTCS, €CIH CTYACHT HUMEET
MOBEPXHOCTHBIC 3HAHUA MO TEME, NOIMYCKACT 3HAYUTECIILHOC KOJMYECTBO OIINOO0K
IPpY BBITIOJTHEHUU MPAKTHYCCKUX SaﬂaHHﬁ.

Or11eHKa «HEYO061emeopUmenbHoy CTaBUTCA, €CIIA CTyIeHT OOHApyKUBAeT
He3HaHWe OOJbIIeH YaCTH TEOPETHMYECKOTO MaTepuana, KOTOPOe BIEYET OOJBIIOe
KOJIMYECTBO OIIHOOK IPpH BBIMTOJJHEHUU NPAKTHUYCCKUX 3az[aHm71.

Y4eOHast u cienuaabLHAs JUTEpPaTypa

1. Cmmpuna M.C., Crnupun I1.A. Teopus BeposiTHOCTEH M MaremMaTHYecKas
cratuctuka, CI1O. - M.: Akanemus, 2017

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

3. TI'mypman B.E. PykoBOJCTBO K PEILICHHIO 33[a4 [0 TEOPUH BEPOSITHOCTEH U
MaTeMaTHYEeCKOM cTaTucTUKe. — M.: Breicmas mkomna, 2017. — 404 c.

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

IpakTuyeckoe 3anaTue NelS
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Tema: «AHanu3 peaJbHBIX YHUCIOBBIX JAHHBIX, MPEJICTABICHHBIX B BUJE
JuarpaMmm, rpaMKoB; aHaJIM3 HHGOPMALMH CTATUCTUYECKOTO XapaKTepay

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

IIpumensiemoe oGopynoBanme: Crnupuna M.C., Cmupun IILLA. Teopus
BEPOATHOCTEW M MaTematudeckas cratucrtuka, CI1O. - M.: Akanemust, 2017,

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

3anaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

- MOBTOPHUTH MaTtepuan Jekunu «lloHsTHe 0 3ama4ax MaTeMaTHIECKOH CTATUCTUKH.
[IpencraBnenne JaHHBIX C TOMOIIBIO TAONIHUII, AUArpaMM, TPA(HUKOBY.

ILnan 3ansTus
1.0TpadoTKka TeopeTH4ecKOro MaTepuasa 1no JaHHOM Teme.

Mamemamuueckaa Ccmamucmuka — HAYKa 0 MamemMamuiecKux
Memooax cucCmeMamu3ayuy U UCnOIb306AHUA CHAMUCIUYECKUX OAHHBIX 01
Ppeulenua HAyYHBIX U NPAKMUYECKUX 3a0ay.

I'maBHas 1eNb CTATUCTUYECKHX METOJOB - IPEACTABUTH KOJIUYECTBEHHBIC
JaHHBIC B CXKaTOH (hopme, ¢ TeM, YTOOBI OOJIETUYNTH UX TIOHUMAaHUE.

Bce  MeTompl  CTaTHCTHYECKOTO  aHAIM3a  YCIOBHO  JAETATCS
Ha nepeuunble N 6MopulHble.

Ilepsuunbimu Ha3pIBAIOTCS METOJBI, C TIOMOINBIO KOTOPBIX MOXKHO
MOYYUTh TOKa3aTeNH, HETIOCPEICTBEHHO OTPAXKAIOIINE PE3YIbTaThl IPOBOIUMBIX
B DKCIIEpUMEHTE M3MepeHHi. [1o/1 MepBUYHBIMU CTATHCTHYECKUMH ITOKA3aTEISIMU
UMEIOTCd B BUAY  TOKa3aTeNd, KOTOpble  MNPHUMEHSIOTCS B CaMHX
NCUXOJUATHOCTHUECKUX  METOJMKaX W  SBIAIOTCS  WTOTOM  HadaJbHOU
CTAaTHUCTUYECKON 00paOOTKH PE3YNILTATOB TUATHOCTHKH.

K nmepBHYHBIM MeTOJaM  CTaTUCTHYECKOH OOpabOTKHM  OTHOCHT:
oTIpeieNieHHe CpeTHEero apu(METHUECKOTO, TUCTIEPCHH, MOJIBI i MEIHAHBI.

Bmopuynbivmu Ha3pIBAIOT  METOABI  CTATHCTHUYECKOH  00paboTku, ¢
MOMOIIBI0 KOTOPBIX Ha 0a3e MEpPBHYHBIX JAHHBIX BBISBISAIOT CKPBITBIE B HHUX
CTaTHCTHYECKNE 3aKOHOMEPHOCTH.

K BTOpmuHBIM MeTOZAaM  CTAaTHCTHYECKOH 0O0pabOTKM  OTHOCSAT:
KOPPEISIIMOHHBIA aHalIN3, PErPECCHOHHBIN aHann3, (pakTOpPHBIH aHAJIN3, METOJIBI
CpaBHEHUsI IEPBUYHBIX JAHHBIX JIBYX MJIM HECKOJIBKHUX BBIOOPOK.

Bonpmast cratucTudeckas COBOKYITHOCTB, M3 KOTOPOH OTOMpaeTcs 4acTh
O00BEKTOB 11 HCCIEAOBAHUS, HA3BIBACTCS 2€HEPAIbHOIL  COGOKYHHOCHIbIO, A
MHOYECTBO 00BEKTOB, 0TOOpaHHBIX u3 Hee, — 6b100pPOUNOIL
CO60KYNHOCHIbIO, VU 8b1OOPKOIL.

CBOMCTBO OOBEKTOB BBIOOPKH JOJDKHO COOTBETCTBOBAThH CBOWMCTBY
00BEKTOB TEHEPAJbHON COBOKYNHOCTH, WJIHM, KaK IPUHATO TOBOPHUTH, BHIOOpKa
JOJDKHa OBITh TIPEACTABUTENBHON (penpezenmamushoti). Tak, Hampumep, eciu
LETBIO SBJISETCS M3Y4YE€HHE COCTOSIHUS 37I0POBbsI HaceleHHs OOJIBIIOro ropoja, To
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HEJIb3sl BOCIIOJIb30BAThCSl BBIOOPKOW HACENICHMS, IPOKUBAIOLIETO B OJIHOM H3
paiioHOB ropoja. YCIIOBHSI NMPOXKUBAHUSI B Pa3HBIX pailoHaX MOTYT OTJIMYATHCS
(pa3nuyHast BIaXXHOCTb, HAJIMUUE NPEANPUATHH, KIWIMIIHBIX CTPOSHUH H T. 1.) H,
TaKkuM 00pa3oM, BIMATh HAa COCTOSIHHE 3/10pOBbsi. [loaToMy BEIOOpKa HOJDKHA
NPE/ICTABIATh CIy4aiiHO 0TOOpaHHbIE OOBEKTHI.

Ecnu 3ammcate B IOCNEOBAaTeNbHOCTH M3MEPEHHH BCE 3HA4YCHUS
BEJIMYMHEI X B BBIOOPKE, TO TOJNyYHM IPOCTON craTUcTHdeckuit psan. Hampumep,
poct myxunH (cm): 170, 169, ... . Takoit psx HEyZOOCH A aHAJIH3a, TaK KaKk B HEM
HET IOCIIEA0BATEeILHOCTH BO3pAacTaHus (W YOBIBAHMS) 3HAUCHHH, BCTPEYAIOTCS U
MOBTOPSAIOMIMECS ~ BeMWUUHBL.  lloaToMy  1ie1eco00pasHO paudicuposams psil,
HalpyuMep, B BO3PACTAIOLIEM MOPSIKE 3HAYCHUH M yKa3aTh MX MOBTOPSIEMOCTb.
Toraa cratucTuveckoe pacnpenesieHue Beioopku:171, 172, 172, 168,

x <x <x <x 3.1
1 S o i k
n, n, I e T
s My . M s _ M
Py n P2 n e Py vee Py
3meck Xj — HaOmromaeMble 3HAYCHHS TpPU3HAKA (8apuanma); Ni— YHCIO

HaOJIOICHUI BapHaHTHI Xi (vacmoma); pi* — OTHOCHUTENbHAS 9acTOTa.
k
n=3yn,
i=1

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

Bcero K Bapuant. Cmamucmuyeckoe pacnpedeneHie — 3T0 COBOKYITHOCTb
BapHaHT M COOTBETCTBYIOIIUX MM YacCTOT (MM OTHOCHTEJBHBIX YacTOT), T. €. 9TO
COBOKYITHOCTbH JaHHBIX 1-# u 2-# cTpoku win 1-if u 3-if ctpoku B (3.1).

B MeaunuHCKOHN IuTEepaType CTaTUCTUYECKOE PACIpEeeHHUe, COCTOSILEE
U3 BapHaHT U COOTBETCTBYIOIIUX MM 4YacTOT, IMOJIYYHJIO Ha3BaHUE 8APUAYUOHHO20
paoa.

Hapsiny ¢ IMCKpETHBIM (TOYEYHBIM) CTATUCTUYECKHM pacIpeieieHUueM,

KOTOpOe OBLII0 OTIMCaHO, UCTIONB3YIOTHENPEPLIBHOE (unmepsanvroe)
Cmamucmultecxoepacnpedeﬂel—me:

X, Xy XXy X X Xy, X,

n, n, v R cea Iy

x My PO g _ N  _ Ty

Pr= P27, P T ;’ e Pe T 3.2)

3HGCB Xi-1, Xi - i-if HUHTEpBAJl, B KOTOPOM 3aKIIOYCHO KOJUYCCTBCHHOC
3HAQUCHUE TIIpM3HAKA; Nj— CyMMa 4YaCTOT BapHaHT, nomaBmux B 3TOT

HUHTEPBAJ; p *i — CyMMa OTHOCHUTEJIBHBIX 9acCTOT.
B kagecTBe mpmMepa TUCKPETHOTO CTAaTHCTHYECKOTO pacIpeaesieHIs
YKa)keM MacChl HOBOPOXKJICHHBIX MaJIbUMKOB (KI') M 4acTOTHI (Tabi. 1).
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Tabauya 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

7

8

12

13

10

7

6

5

6

Oobmiee KOIMIECTBO MATEYUKOB (00bEM BEIOOPKH)
k
n= Y n = 100.

i=1 (33)
MokHO 3TO pacnpeneiacHne NpeacTaBUTh W KaK HEIIPEPBIBHOC (I/IHTep'

BanbHOE) (Ta0M. 2).

Ta6muma 2
2,65 —12,75 —12,85 —2,95 —3,05 —
2,75 2,85 2,95 3,05 3,15
1 2 7 8
JIng  HArISgHOCTH — CTATHCTUYECKME — PACIPENEIEHHS  HM300pakaroT
rpadMUECKy B BUJIE MOJMIOHA U THCTOTPAMMBL.
oy i
n
14{0,14 140
1210,12 120
10l0,10 100
slo08 80
610,06 60
410,04 40
20
‘5:0 3:5 4]’() x ‘ ‘3,0. .3:5. o .4:0I T x
Puc. 3.1 Puc. 3.2
THonueon uyacmom — JOMaHas JIMHUS, OTPE3KHM KOTOPOHM COEIUHSIOT

TOYKHA C KOOPAWHATAMH (X1, M1, (X2, M2), .. WIA JJIS TOJHUTOHA OTHOCHTEIBHBIX
YacTOT — C KOOPAUHATAMU (X1, p1* ), (X2, p2 *), ... (puc. 3.1). Puc. 3.1 otHOCHTCS K
pacripeieNIeHHIo, MPECTaBICHHOMY B Ta0I. 5.

T'ucmoepamma wacmom — COBOKYITHOCTh CMEXHBIX NPSMOYTOJIEHUKOB,
MOCTPOCHHBIX Ha OJHON HpsAMOW JMUHUM (pHC. 3.2), OCHOBaHMS HPSIMOYTOIEHUKOB

OAWHAKOBBI W  paBHEI 4, a BBICOTBI pPaBHbBI OTHOMICHWIO YacCTOThI (HIH/I
OTHOCHUTEJILHOH 'laCTOTLI) K a.

n n

g —L = &_

d na a (34)
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Taxum 06pa30M, omanab Kaxaoro IpsaMOYroJibHUKa paBHa COOTBET-
CTBCHHO

n’r . P, - r
2@ = mum—-a=p.

Zk'ni =n

CrnenoBarenbHO, IUIOMAAb T'HCTOTPAMMBI YacTOT i< , a IUIoIanb
THCTOTPAMMBbl OTHOCUTENIBHBIX YacTOT

Haubonee pacnpocTpaHeHHBIMH XapaKTEPUCTHKAMHM CTAaTHCTUYECKOTO
pacTpesieneHusl SBIAIOTCS CpefAHUE BEIUUMHBI: MOJa, MeAMaHa M CpPeIHAs
apudMeTHIecKas, WM BHIOOPOYHAS CPEIHSS.

Mooa (Mo) paBHa BapuaHTE, KOTOPOH COOTBETCTBYeT HAMOOIBIIAs
yacToTa. B pacnpenereHnn Macchl HOBOPOKACHHBIX (CM. Tabm. 5) Mo = 3,3 kr.

Meouana (Me) paBHa BapuaHTe, KOTOpas pacloOJOXeHa B CepeauHe
CTaTHCTHYECKOTo pacrtpexaeneHus. OHA AENUT CTATHCTHYECKUH (BapHallMOHHBIHN)
psia Ha ABe paBHbIC yacTH. [IpH 4yeTHOM umciie BapHaHT 3a MeIWaHy HMPUHHUMAIOT
cpeHee 3HAadeHHWE U3 JBYX IIEHTPalbHBIX BapHaHT. B paccMOTpeHHOM
pacnpeneneHun (cMm. Tabm. 5) Me = 3,4 kr.

Buvibopounas cpeousnsn (xs) onpenensiercss Kak cpeaHee apupMeTuuecKoe
3HaYeHHE BapUaHT CTATUCTUYECKOTO psfa:

- _ 1 ¢ = L x
X~ = Yxn, uInX = ¥ x.p;.
i=1 i=1 (35)
o 27-1+28-2+29 -8+..+438 - 2+44 -1 _
B 100
= 3,468 Kr. (3.6)
Jns mpumepa (cM. Tadm. 5)
1 & -
D, = - Zl(xz- -x,)%
=
(3.7)

I[J'IFI XapaKTCPUCTUKN PpaCCCsIHUA BAPUAHT BOKPYI CBOCro CpCAHEro

3HaYeHHs B BBOJISIT XapaKTEPUCTHKY, HA3BIBAEMYIOBbIOOPOUHOU Oucnepcueil, —
cpenHee apu(MeTHYeCKOoe KBaJIpaTOB OTKJIOHEHHS BapHaHT OT HX CPEIHETO
3HAYCHHUS:

KBagpaTHsIit KOpeHb U3 BEIOOPOYHON TUCTIEPCHH HA3BIBAIOT 8b16OPOUHBIM
CPEeOHUM K8aopamuyecKum omrkiaoHeHuem:

G2 = /Dy gq
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D = (2,7-3,468)2+2(2,8-3,468)%+... +2(4,3-3,468)2+(4,4 - 3,468) _
B 100

=0,1513 kr?;
o, = +0,1513 kr 2 =0,3896 kr. (3.9)

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

HpI/II[yMaTL 3aJa4u, UCIOJIb3Yys pC€ajibHbIC YHWCJIOBBIC JaHHBIC, NIPEACTABJICHHLIX B
BUJC qJUarpamm, l"pa(l)I/IKOB; aHaJIn3 I/IH(I)OpMaIII/II/I CTaTUCTUYCCKOI'O XapaKTepa.

YKa3aHusl MO COCTABJIEHHMIO OTYETAa: CTYACHTHI CHAIOT 33aJa4yM, NPEICTaBICHHbIC
B BHJIE 'Pa(UKOB, AUArpamMM.

Kpumepuu oyenxu:

O1neHKa «OmMAUYHO» CTAaBUTCS, €CIH CTYACHT UMEET IIIyOOKHe 3HAHUS IO
JAHHOM TeMe, BBHIMTOJIHACT 3aJJaHUs PA3IMIHOTO XapaKTepa

OneHKka «Xopoutoy» CTaBUTCS, €CIH CTYICHT OOHApyKHBaeT Xopoliee
3HAHUE TEOPHUH, HO JOMYCKACT SAMHUYIHbIC OITUOKH MIPH BHIITOTHCHUHN 3aaHUH.

OneHka  «y0oenemeopumenvnoy CTaBUTCS, €CIU CTYACHT HUMEET
MOBEPXHOCTHBIE 3HAHUS 10 TEME, JIOMYCKAeT 3HAYMTEbHOE KOJIMYECTBO OLIMOOK
IIPpY BBITIOJTHEHUU NPAKTHUCCKUX SaﬂaHHﬁ.

Ol1eHKa «HEYO061emeopUmMenNbHO» CTABUTCS, €CITH CTYJICHT 00OHAPYKUBAET
He3HaHWe OOJbIIeH YaCTH TEOPETHYECKOTO MaTepuana, KOTOPOe BIEYET OOJBIIOe
KOJIMYECTBO OIIMOOK IPpH BBIMTOJJHEHUU NPAKTHUYCCKUX 3a}:[aHHI>i.

Y4eOHast u cienuaabLHAs JUTEpPaTypa

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

2. TI'mypman B.E. Teopuss BeposTHOCTEH © MaTreMaTH4YecKas CTaTHCTHKA:
yaeOHoe mocobue. — 12-e m3a., mepepad. — M.: U] FOpaiir, 2017. — 479 c.

3. TI'mypman B.E. PykoBOACTBO K peIIeHUIO 3a7ad IO TEOPUH BEPOSTHOCTEH U
MaTeMaTHYeCKOM cTaTucThke. — M.: Breicias mkoma, 2017. — 404 c.

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

Paznen 2. 'eomeTpus
Tema 2.1.'eomerpruueckue GUTYpHl HA TNIOCKOCTH
IIpakTuyeckoe 3anaTue Nel6.
Tema: «Pemenne npocTelInux 3agau MIaHUMETPUN Y.
Hean: ciocob6cTBOBATh (POPMUPOBAHUIO YMEHHH peIlaTh 3a/1a4H 110 IUITAHUMETPHH.
IIpumensiemoe o0opynoBaHme: LUpKynb, auHelka, 1K, uHTepakTHBHAs AOCKa,
HPOEKTOP, OaHK JIEKTPOHHBIX MPE3EHTAINH.
3ananue 11 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
- TIOBTOPUTH Marepuan Jekiuu «['eomerprueckue (GUTypHl Ha INIOCKOCTH M UX
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OCHOBHbBIE CBOMCTBA. HJ'IOIIIa}_'lL IJIOCKOM (1)I/Il"ypI)I " €€ HaXOXICHUC.».

Ilian 3ansTHA

|.OTpadoTka TeopeTHUECKOro MaTepuala 1o JaHHOI TeMe.
Bomnpocsr:
- MEPEeYHCIIUTE OCHOBHBIE TI'eOMETpHYecKHe (UTYpBl, MX CBOWCTBa, (HOPMYIIBI
HaXO0KJCHHS TUIOIIAJICH;

I1.0TpaboTKa MPaKTHYECKOTO MaTepHaia.

Pemure 3amaun:
1. Jluaronans KBajpata paBHa~/12 cM. HaiiuTe ero miomasms.
2. BpumcnnTe rmiomans paBHOOEAPEHHOTO NPSIMOYIOJBHOTO TPEYroJbHUKA C
OCHOBaHHEM & CM.
3. Brmmonnenune ynpaxHeHuit no yueOnuky CroiinoBa JLII. Teopernueckue
OCHOBBI HaYaJILHOTO Kypca MaTeMaTUKH ¢ KOMMEHTHpoBaHueM ctp. 404 ymp. 1-5,
ctp. 408 ymp. 1-5.

Yka3zaHusi 10 COCTABJICHHIO OTYeTa: CTYACHTBI CAAIOT TETpAaAX € BBIIIOJTHCHHBIMU
3aJaHUAMH.

Koumponwusie sonpocuwli:
KakoBbl 0OCOOCHHOCTH HCIOJNB30BAHUS OIPEACICHH, CBOWUCTB M NPHU3HAKOB
TEOMETPUYCCKUX (UTYp, M3ydaeMbIX B HAYaJIbHOHN INKOJE HIH C KOTOPBIMH JETH
3HAKOMSITCS B JICTCKOM Caay?

Kpumepuu oyenku:

O1eHKa «OomauyHoy CTaBUTCS, €CIH CTYACHT BIAICET IEMEHTApPHBIMU
3aJjadyaMl  Ha IIOCTPOCHHE W TPAaBWIBHO BBINONHACT pEIICHWE 3a1ad Ha
MOCTPOCHHE, TPAMOTHO AaHAIM3UPYET YPOK M OOOCHOBBIBAET CBOM CYXICHUS U
BBIBOJIBI.

OueHka «xopouwto» BBHICTaBIsIETCST 3a pabOTy, B KOTOPOH CTYAEHT
OoOHapy)XMBaeT IIOJIHOE 3HAHHWE W TOHMMaHHWE MaTepHaja, OJHAKO IOIyCKaeT
eMHUYHbIe (pakTHUecKne OIIMOKM NpH aHAIM3€ 3aJadd WIN J0Ka3aTesbCTBE,
MPaBUJIBHO MPOBOJIUT aHAIIN3 YPOKa.

OueHka «yooenemeopumensnoy CTaBUICS, €CINM CTYAEHT W3JaraeT
MaTepHaj HeIOCTATOYHO MOJHO, JOIYCKaeT (pakTHYECKHe HETOYHOCTH B aHAJIHM3E
3a/laud Ha TMOCTPOCHHE, 3aTPYAHSAETCS O00OCHOBAaTh CBOM CYXICHHS W IIPOBECTH
HE00X0IMMOe HCCIIeIOBaHNE; HapyIIaeT IMOCIe0BaTEIbHOCTh B aHAN3E YPOKa.

OueHka  «HeyooenemeopumenbHoy  CTaBUTCS,  €CIOM  CTYAEHT
oOHapy)XMBaeT He3HaHUe OOJIbIIEH YacTH MaTepHaia, JOIyCKaeT rpyOble ommoKn
NP pEeLICHUH 33/1a4, He BJIaIeeT METOIMKON aHalli3a ypokKa.

YueOHas U cenHAIbHAsA JUTEPATypa
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1. Croiinosa JL.II. TeopeTnveckre OCHOBBI HAYAJIBHOTO Kypca MaTeMaTHKH: y4eO.
nocobue IS CTyA.yupexaeHui cpea. npod. odbpazoanus / JLII. Croiinosa. — M.:
Wznatenbckuii neHTp «Akagemusn» 2017. — 272c.

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

IpakTuyeckoe 3ansaTue Nel7.
Tema: «3agadu Ha TOCTPOCHUE TEOMETPHUIECKUX DUTYP».
Heab: cmocoOcTBOBaTh BBHIPAOOTKE YMEHHH peIIaTh 33Jadd Ha IIOCTPOCHHE
TEOMETPUYECKHUX (PUTYP C TIOMOIIBIO IUPKYJIS ¥ INHEHKH.
IIpumensiemoe obopyaoBaHue: IMpPKysb, JnuHelka, [1K, uHTepakTuBHas nocka,
MPOEKTOP, OaHK JIEKTPOHHBIX NMPE3CHTAINH.
3amaHue 1151 OATOTOBKH K MPAKTHYECKOMY 3aHSITHIO!
- TIOBTOPUTH MaTepuai jekuuu «IlocTpoeHne reoMeTpruueckux GpUryp ¢ NoMOMIbIO
LUPKYJIA U JIMHEHKNY.

IInan 3ansiTus

I.OTpaboTka TeOpeTHUECKOTO MaTeprala 1o JaHHO TeMe.
Bomnpocsr:
- C TIOMOIILIO IUPKYJIS U TMHEHKH KaKue MOXXHO ITPOU3BOAUTH IIOCTPOCHNUA?
- IEPEYHUCIINTE IEMEHTapHbIC 331a49H Ha IIOCTPOCHUE;
- Ha30BUTE OJTalbl pELIeHHS 3aJad Ha I[OCTPOCHME U JalTe UM KpaTKyIo
XapaKTepUCTHKY;

I1.0TpaboTKa NpakTUIECKOro MaTepHana.

Pemmre 3anaun:
1) TIpopaborats Mmarepuan yueGHuka 417-423, mpoaHaTM3HpOBaTh 3amady Ha
MOCTPOCHKE IapajuiesIorpaMMa M0 OCHOBAHUIO, BBICOTE M OIHOM M3 JHaroHaie.
Pewnte 3amaun Nel, 3 crp.423
2) BrimoHATE IPOBEPOYHYIO PadOTy MO BapHaAHTaM
3aoanue. [1ocTpOUTH ¢ TOMOIIBIO UPKYIIS U JIMHEHKU
1 BapuaHT — NPSMOYTOJILHUK 110 JHAaroHaJIHM M OJIHOI U3 CTOPOH;
2 BapHaHT — KBaJpaT cO CTOPOHOH p;
3 BapmaHT — poMO0 110 U3BECTHBIM JINArOHAJISIM;
4 BapmaHT — KBaJpaT, JHAaroHAIb KOTOPOTO 33aHa;
5 BapuaHT — poMO TI0 CTOPOHE M OTHOMY M3 YTJIOB IIPH €T0 BEPIINHE;
6 BapmaHT — poMO CTOpOHE U JUATOHAH.
Yxka3zaHus 10 COCTABJIEHUIO 0TYETA: CTYACHTHI CIAIOT TETPAIH C BHIIIOJIHCHHBIMH
3aIaHAAMU.

I(onmpwzbnbte eonpocol:

HCpC‘H/ICJ’II/ITe DJICMCHTAPHBIC 3aJa4u Ha NOCTPOCHUEC, HA30BUTC OTAllbl PCHICHUA
3a/1a4 Ha IOCTPOCHUEC.
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Kpumepuu oyenku:

OIlCHKAa «OmMJAUYHO» CTaBUTCS, CCIU CTYACHT BJAICET JJIEMCHTAPHBIMU
3alayaMd  Ha TIOCTPOCHHE U TPABWJIBHO BBINIOJHACT pEIICHHC 3aJad  Ha
MOCTPOCHUE, TPaMOTHO AHATU3UPYET YPOK W OOOCHOBBIBACT CBOW CYXKICHHS U
BBIBOJIBI.

OueHka «Xopowto» BBHICTaBIsIeTCST 3a pabOTy, B KOTOPOW CTYAEHT
OOHapy)XMBaeT TMOJIHOE 3HAHWE U IOHMMAaHWE MaTepHaja, OJHAKO [OIMyCKaeT
eMHUYHbIe (pakTHuecKue OIMMOKK MpW aHalM3e 3aJaud WK J0Ka3aTelbCTBE,
MPaBHJIBHO MPOBOAMT aHAIN3 YPOKA.

OueHKa «y00671€mEOpUMEnbHO» CTABUTCS, €CIA CTYACHT H3JaraeT
Marepuan HeJOCTATOYHO IMOJHO, IOMyCKaeT (pakTHUeCKHe HETOYHOCTH B aHAJM3e
3alaud Ha MOCTPOCHHE, 3aTPYAHACTCS OOOCHOBAaTh CBOU CYXKICHUS W IMPOBECTH
HEeo0X0IMMOoe HCCIIeI0BaHKE; HapyIIaeT I10CIeJ0BaTeIbHOCTh B aHAIN3e YPOKa.

OueHka  «HeEy00s1emeopumenbHoy CTaBUTCH, €CIM  CTYJEHT
0oOHapy>KUBACT He3HAHME OOJIBIICH YacTH MaTepuaia, JOIMYyCKaeT rpyObie OIMOKU
NpU PEeLICHUH 33/1a4, HE BJIaIeeT METOIMKON aHali3a ypoKa.

Y4eOHast U cienuabLHASA JUTEpaTypa

3. Croitnoa JL.II. TeopeTndeckre OCHOBBI HAYaIbHOTO Kypca MaTeMaTHKH: y4eO.
nocoOue s CTy.yIpekaeHuii cpen. npod. oopazoBanus / JI.II. CroiinoBa. — M.
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

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

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

Tema: «/300pakeHHe MHOTOTPAHHUKOB HA IUIOCKOCTH. HaxomeHuWe Iuiomajei
MOBEPXHOCTEH 1 00HEMOB MHOTOTPAHHUKOB)
Henn: yuutbcs n3zo0pakaTh Ha IUIOCKOCTH MHOTOTPAaHHUKH M pEIlaTh 3aJaqd
HaXOKICHHUE TUIOMIA eH MOBEPXHOCTEH 1 00HEMOB MHOTOTPAHHUKOB.
IIpumensieMoe 06opyAOBaHHNe: TeoOMeTpHUYCCKHe Tena, yueOHuK «[ eometpus -10,
11 kn.»
3amaHue 1Sl MOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO: TIOBTOPUTh M3y4YEHHBIH
Marepuan

ILnan 3ansaTHS
BbinoJiHeHHe NPAKTHYECKUX 3aJaHMit
1. Inaronains kyba paBHa\/ﬁ cM. Haiinute ero oobem.
2. JlBa peOpa NpsIMOYrOJBHOTO Mapaiesernueaa, BBIXOAAIINE K3 OJHOU
BEpIIMHBL, paBHbI 2 u 4. Jlmaronanp mapamienenurnesa paBHa 6. Haiinute o0bem
napasulesenune/sa.
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3. Haiigure oObeM MHOrOrpaHHHKA, N300pa)KEHHOTO Ha PUCYHKE, BCE JABYTpaHHbIE
YTJIBI KOTOPOTO MpsiIMble. Pa3Meps! Ha pHc. 1aHBI B CM.

P -

1

4. Haiinute 005eM MHOTOTPaHHUKA, H300paXCHHOTO Ha PUCYHKE, BCE ABYTPAHHEIC
YIIIBI KOTOPOTO NpsIMBIE. Pa3Mepr! Ha pHc. TaHbI B CM.

2

5. JIBa peOpa mNpsIMOYTOJBHOTO MAapaJICICIUIEAa, BBIXOMAIINE W3 OJHOU
BEpIIMHBI, paBHBI 2M, 3M. O6beM mapaisenenunena pased 36m°. Haiiaute ero
JMarOHaJb.

6. Haiiqure oObeM MHOTOTpaHHHKA, N300paKEHHOTO Ha PUCYHKE, BCE JAByTpaHHBIC
YIJIBl KOTOPOrO NpsAMBbIe. Pa3meps! Ha puc. 1aHBI B CM.

4 ]

Yka3aHusi 10 COCTABJIEHHIO OTYETA: CTYJCHTHI CIAIOT BHINOJHEHHBIE TUCEMEHHO
B T€TPa/U 3aJlaHusl.
Kpumepuu ouenku:
O1eHKa «OmauuHO» CTAaBUTCS, €CIM CTYAEHT MMeeT IIyOOKHe 3HAHHMS 10
JIAHHOM TeMe, BBIMOJIHSIET 3a/[aHUs Pa3IMUYHOTrO XapaKkrepa
OleHKa «X0pouioy» CTaBUTCS,, €CIIM CTYJCHT OOHApy»XHBaeT XOpollee
3HaHHE TEOPHH, HO JOIMYCKAET eIMHUYHbIE OIIMOKH MPY BBITIOJIHCHUH 3aJaHUH.
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OueHka «pooenemeopumensnoy CTaBUTCS, €CIU  CTYISHT UMEEeT
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAYMTEIHHOE KOJIMYECTBO OLIMOOK
IPY BHITTOJTHEHUH NPAaKTHYECKUX 3alaHHH.

O1eHKa «HEY0061emeopumenbHo» CTaBUTCS, €CIIH CTYJICHT 0OHapYKHUBaeT
HEe3HaHHEe OOJIbIIEH YacTH TEOPETHYECKOTO MaTepHalla, KOTOpOoe BIEUYET OoJblIoe
KOJIMYECTBO OLIMOOK IIPH BHIITOJHEHUH NPAKTUYECKUX 3a/laHHH.

Y4yeOHas u cienuaibLHAs JUTEpPaTypa
1. Maremaruka: anrebpa W Hadala MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS.
T'eomerpus. 10-11 kmacesr: y4ue6. it obmieoOpa3oBat. opraHu3aIiii: 0a30BEINA H
yrayon. ypoHu / [JI.C. Aranacsn, B.®. byry3os, C.b. Kagommes u nap.].- M.:
IIpoceemenwne, 2017. — 255 c.
2. Hanmasu A.A. Marematuka / A.A. lagass. - 3-¢ m3a. - M. : ®opym : Uudpa-
M, 2016. - 544 c.
3. Hanmasu A.A. Coopnuk 3aaa4 o matematuke / A.A. Jlanasa. - M. : @opym :
Hudpa-M, 2016. - 352 c.

IIpakTuyeckoe 3ansaTHe Nel9

Tema: «300pakeHHe Ten BpamleHWs Ha IDIOCKOCTH. HaxokheHwe Iuiomanei
MOBEPXHOCTEH U 0OHEMOB TEI BPAIICHHUS
Henp: yuutbcs n3zo0pakaTh Ha IUIOCKOCTH TeJlla BpAIICHUS ¥ pellaTh 3aJadd
HaXOKICHHUE IUIOMIA eH MOBEPXHOCTEH U 00HEMOB TEJl BpAIlCHHS.
IIpumensieMoe 06opyAOBaHMe: TeOMETpHUYCCKHE Teda, yueOHUK «[ eomeTpus -10,
11 xm.»
3agaHue AJs MOATOTOBKHM K MPAKTHYECKOMY 3aHSITHIO: TIOBTOPUTH M3yUEHHBIN
MaTepuain

Ilnan 3ansaTus
BobinoJiHeHHe MPAKTHYECKUX 3aJaHUii
1.BricoTa KoHyca paBHa 96, a nuameTp ocHoBaHus — 56. Haiinmute oOpasyromryro
KOHYca.
2. Ilnomans GOKOBOH MOBEPXHOCTH IWIMHApa paBHa OUM, a BeIcoTa — 8 .
Haiinute nuamerp ocHoBaHMsI.
3. lnameTtp ocHOBaHMs KOHyca paBeH 60, a juimHa oOpasyromeit — 50. Haiinute
IUIOMIA/Ib OCEBOI'O CEYEHHsI 3TOT0 KOHYca.

4. BpicoTa KOHyca paBHa 6 ¢M, YTOJl IIpH BEPIIMHE OCEBOro ceueHus paseH 120°.
Hainure:
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a) IUIOLIa b CEYEHHs KOHYCa IUIOCKOCTBIO, MPOXOJAIICH Yepe3 JiBe oOpasyloiue,
yros Mexy kotopbivu 30°;

0) ruronaab OOKOBOM MOBEPXHOCTH KOHYCA.

5. OceBoe ceyeHHe IMIMHAPA — KBaJpaT, IUIOIAAb OCHOBAHUS IMJIMHAPA paBHA
16m cM?. HaiiauTe T10m1a/1b TIOJIHO# MOBEPXHOCTH LIWIHH/PA.

6. Paguycel Tpex mapoB paBHbl 3cM, 4 cMm u 5 cM. Haitnmure panmyc mapa, oobem
KOTOPOTO paBeH CyMMeE HX 00BEMOB.

7. OO6nem mapa paBeH 288 n. Haligute miomniaab ero moBepXHOCTH.

IIpoBepounas padora

Bapuanm 1
1. O6pa3yromas KoHyca, paBHasg /2 cm, HAKJIOHEHA K TJIOCKOCTH OCHOBAaHMSA O]
yriom 30°. Haiinure 06bEM KoHyca.
2. HaiiiuTe BBICOTY KOHYyca, eciu ero o0bem 48[ cm®, a panguyc ocHOBaHUS 4 cM.
3. HaiianTe mutomaas MOBEPXHOCTH Iapa M €ro 00beM, €CIIN paauyc apa paBeH 4
CM.

Bapuanm 2
1. Haiinure 00beM KOHYyCa, €CIIH €r0 BBICOTA 3 CM, a paJinyc OCHOBaHUA 1,5 cM.
2. Haiinure BBICOTY LMJIMHApPA, €ClIM ero o0beM paseH 24 cm®, a paaumyc

OCHOBAaHUS /2 CM.

3. Haiiute paamyc mmapa u Iiomaab MNOBEPXHOCTH IIAPA, €CIIM ero 00beM paBeH
113,04 cm®.

JlononnumenvHoe 3adanue.

1.Haiinure pajuyc OCHOBaHMS LMJIMHIpPA, €Cid ero obbeMm paseH 120 cm®, a
BbICOTA 3,6 CM.

2.0ceBoe ceueHHe IMJIMHIpPA — KBaapar, OHAroHajidb KoToporo 4 cm. Haiimure
IUTOIIAIb MTOJHOMN MOBEPXHOCTH IIHIIHHIPA.

Yka3zaHusi 10 COCTABJICHHIO OTYETA: CTYICHTHI CJAI0T BHIIIOJHEHHbIE THCHMEHHO
B TETPAJX 3aaHUs.
Kpumepuu oyenku:
OLieHKa «OMAUYHO» CTABUTCS, €CIIU CTYICHT MMEeT NTyOOKHe 3HaHHS 110
JaHHOI TeMe, BBITIOHSCT 3aJaHus Pa3IMIHOTO XapakTepa
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OneHKa «Xopouioy» CTaBUTCS,, €CIIM CTYJCHT OOHapy>XHBaeT Xopollee
3HaHHE TEOPHH, HO JOIYCKaeT eJMHUYHbIE OIIMOKY ITPY BBIIIOJIHEHUH 3aJaHuUH.

OueHka «p0oenemeopumensHoy CTaBUTCS, €CIU CTYISHT UMeEeT
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAYMTEIHHOE KOJIMYECTBO OLIMOOK
IPY BHITTOJTHEHUH NPAaKTHYECKUX 3a/laHHH.

O1eHKa «HEY0061emeopumenbHo» CTaBUTCS, €CIIM CTYJICHT 0OHApYKNUBAeT
He3HaHUe OOoJbIIeH YacTH TEOPETHYECKOro MaTepHaia, KOTopoe BiIedéT Gonplnoe
KOJIMYECTBO OIIMOOK IIPH BHIITOJHESHUH NPAKTHYECKUX 3aJaHHH.

Y4eOHas u cienuaibLHAs JUTEpPaTypa
1. Maremaruka: aiarebpa ¥ Hadajga MaTEMaTHYECKOTO aHAIM3a, T'€OMETpHSL.
T'eomerpus. 10-11 kmacesr: yue6. it odmieoOpa3oBaT. opraHu3aIiii: 0a30BEINA H
yrayon. ypouu / [JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u nap.].- M.:
IIpoceemenue, 2017. — 255 c.
2. Hanmasu A.A. Marematuka / A.A. lagass. - 3-¢ m3a. - M. : ®opym : Uudpa-
M, 2016. - 544 c.
3. Hanmasu A.A. Coopnuk 3aaa4 o matematuke / A.A. Jlanasa. - M. : @opym :
Hudpa-M, 2016. - 352 c.
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