O6nacTHOE TOCy1apCTBEHHOE aBTOHOMHOE
npodeccroHansHOe 00pa30BaTeIbHOE YUPEKICHNE
«CTAPOOCKOJIbCKUI TIEJATOI MUECKWI KOJIIE XKy
(OT'ATIOY CIIK)

MeTtoauyeckue yKasaHus
110 BBINOJHEHHIO IPAKTHYECKUX 3aHATHI CTY/IeHTOB
B npouecce ndydennss EH. 01 MaremaTnka
CrenmanpaocTh: 44.02.03 Ilemaroruka JOMOIHATEIIEHOTO
o0pa3oBanus (B 001aCTH My3bIKaJIbHOW ESITEIILHOCTH)

Anucumona B.U.,
MIPETo1aBaTellb
MATEMATUYCCKUX JUCHUIIIINH

Crapsrit Ockour



Meroanueckue yKka3aHUsl 10 BBIMOJHEHUIO NMPAKTUYECKUX 3aHSATUH
CTYJICHTOB B TIpoliecce u3ydeHus ydeOHou mucuurmiuabel EH. 01
Marematrka pa3pabOTaHbl B COOTBETCTBUU ¢ pabodeil mporpammon
EH. 01 MaremaTtuka ¢ LelbI0 OKa3aHUSI METOIUYECKOH ITOMOIIH
CTyJIGHTaM KOJUIe/Ka B XOJ€ H3YUYCHMs AUCHUIUIMHBL JlaHHbBIE
METOJIMYECKUE YKa3aHUs IO BBINOJHEHUIO MPAKTHYECKUX 3aHSITHH,
aJIpECOBAHBI CTYJICHTAM U MPENoAaBaTEeNIsIM KOJUIE KA.

CocTraBHuTEIb:
Aunucumona B.WU., npenoaBarens
OT'ATIOY «CTapooCKOJbCKUM MeAarornyeCKui KOJIeIK.



COJEPKAHUE

BBEJEHUE.

| 5

Paznen

1 MHokecTBa 1 ONEPAIINH HAJl HUMHA

Tema 1.1. IlonsTue MHOXeCTBAa M dJeMEHTa MHOKeCcTBa. CHocOOBI 3aJlaHuA
MHOeCTB. OTHOIIEHUS MECKIAY MHOKECTBAMU.

1. [MpakTnueckoe 3anstue Nel Pemenue 3anau mo teme: «Crnoco0bt 6
3amaHus MHOXKeCTB., OTHOIICHHS MEXK/ Ty MHOXKECTBAMH H UX
n300paKeHHe MPH IOMOIIM auarpamMM Ditnepa-Bennay

Tema 1.2. Onepanuu HaJl MHOKECTBaMHU.

1 ITpaxktudeckoe 3anarue Ne2 Pemenue 3agau no Teme: «Omnepanuu 9
HaJl MHOXXECTBAMH: IIepeceueHue, 00beTUHCHNE U BEIYUTAHUE
MHOYKECTBY»

2 IIpaxktudeckoe 3anarue Ne3 JlekapToBO YMHOKEHHUE MHOKECTB. 11
W300pakeHne nekapToBa MPOU3BEICHUS Ha KOOPAMHATHOM
TUTOCKOCTH.

Paznea 2. DjaeMeHTHI JJOTHKH

Tema 2.1.MaremaTruecKue OHATHSI.

1. [paktryeckoe 3ansatre Ned Pemenue 3amad mo teme: «O0beM U 14
cozepkanue noustusa. OnpeneneHue NOHATHH. Buapl
ONpeJeIICHUIN

Tema 2.2. MaTemaTuyeckue nNpeasioxKeHusl.

1. IpakTryeckoe 3ansaTHe NeS Pemenne 3amad mo teme: «Jlornveckne | 16
OTIepanyy HaJl BRICKA3bIBAHUSIMH U IPEAUKATAMIY.

Tema 2.3 MaTemaTnueckue J10Ka3aTeabCTBa.

1. Ipakriueckoe 3ansitue Ne6 Crpoenue Teopembl. Bumst Teopem. | 19
YMmozakmodeHnss u WX Buabl.  CXeMbl  JCIyKTHBHBIX
YMO3aKJIFOYEHU N

Pa3aen 3 BeauunHbI H HX H3MeEpeHHe

Tema 3.1 [ToHATHE BETMYNHBI U €€ H3MEPEHUS.

1. IIpaxTrdeckoe 3anstue N7 [ToHATHE BETHYUHBI U €€ H3MEPECHHUS. 21

2. Ipaktiueckoe 3ansartue Ne8 Pernenue 3ajgad no teme: «[nuna. | 22
ITmomane»

3. IIpaktryeckoe 3amstue Ne9Q Macca Tema u e€ wum3mepenwe. | 25

CTaHHapTHLIe CAWHHUIIbI MacChbl, CBCACHUA 00 ux MPOUCXOKIACHUU.
BpeMS[, e€ro CBOMCTBA M HU3MEpPCHUC. CTaH,HapTHLIC CAVHHUIIBI
BPEMCHHU, CBECACHUA 00 nx IMMPOUCXOKACHHNH.




Pa3nen 4 Ipubau:kéHHbIe BHIYUCTEHUS
Tema 4.1 [lorpemHocTu

1. [pakrrueckoe 3anstue NelO Pemenune 3a1a4 Ha BEIYHCIEHUE 28
NpUOIMKEHHBIX 3HAYSHUH BEJIMYUH U TTOTPEITHOCTEH
NpUOIKESHUH
Tema 4.2 IIponeHTH 31
1 Ipaktiueckoe 3anstue Nell Ilpouent. OcHoBHBle 3amaun Ha | 45
npoueHTsl. [IpaBnia Hax0KAEHUs NPOLIEHTHOT'O COOTHOIICHUS
Pa3znen 5 DieMeHTHI TEOPHH BepPOATHOCTEl M MaTeMaTHYeCKOit
CTATHCTUKH
Tema 5.1 DneMeHTH KOMOMHATOPUKH
1. IIpaktnyeckoe 3amstme Nel?2. TlepectaHoBkw, pasMmemeHus, | 35
couyeranusi. DopMmynsl YHMCIa [EPECTAHOBOK, pPa3MEIICHHH,
COYETaHUI
Tema 5.2 DeMeHTbl TEOPUH BEPOSITHOCTEN
1. Ipaktrdeckoe 3ansTre Nel3. Pemenne 3agad mo teme: «31eMeHTH | 38
TCOPHH BEPOSITHOCTEH»
Tema 5.3 MeToasl MaTEMaTUYECKON CTATUCTUKHA
1. [paktrdeckoe 3ansatue Neld Beibopounstii meton. [IpoBepka 42

CTaTUCTHYCCKUX I'IIOTE3.




BBEJEHUE

Meroandeckne yKa3aHHs IO BBIITOJHEHHWIO IMPAKTHYECKUX 3aHATHH IO
yaebHoit mucummumuae EH.01 Matematnka s crnenmamsHocTH  44.02.03
[lemarormka  JOMONHUTENBHOTO  0O0pa3oBaHMSA B  OOJACTH  MY3BIKAJIbHOU
JESTeTPHOCTH Pa3paboTaHBl B COOTBETCTBHH C pabodeld mporpaMMoil ydeOHOM
nuctumianael EH.01 MatemaTtuka.

Ha mnpaktuueckue 3aHSATHSA CTYAEHTOB IO JAHHOW IHCIUIUIMHE II0
yueOHOMY TIaHy OTBOJUTCS 24 Yaca ayJAUTOPHBIX 3aHSITHH.

OnHOIt U3 TMIaBHBIX 33/1a4 TOATOTOBKH CTYJICHTOB K OyaylIel npodeccuu
aBisiercs  (OPMHpOBaHME TMPAKTUUECKMX YMEHHH U HaBbIKOB. Hactosiue
METOIMYECKHE YKA3aHHs 110 BBITIOJIHEHUIO MPAKTUUECKHUX 3aHATHH OPHEHTHPOBAHBI
Ha OCMBICIIEHHE CTyACHTaMHU TeopeTndeckux 3HaHuil no ¥l EH.01 Maremaruka u
OTpabOTKH UX NPH BBHITIOTHEHUHN NMPAKTUYECKHUX 3aJaHUH.

Marepuansl, MpeACTaBICHHbIE B COOpPHHMKE, CO3JaHbl Ha OCHOBE
METOIMYECKUX PEKOMEHIANH Ul MpenoaBaTeeld Koe[pka [0 OpraHu3aii 1
MPOBEICHUIO Ta00OPAaTOPHBIX pabOT M MPAKTHUYECKHUX 3aHATHH ¢ 00yJaromuMucs Mo
MpOTpaMMaM CPEIHETo MPOo(eCcCHOHANTEHOTO 00pa3oBaHusl.

MeTtoauueckue yka3aHHus BKIIOYAIOT Pa3zeiibl:
MHoxecTBa U onepanuy HaJl HUMU
DJIEMEHTHI JIOTUKU
BennunHb! 1 UX U3MepeHne

[MpnGamxEHHBIE BEYUCICHUS

N NI NI NN

DNEeMEHTHI TEOPUH BEPOSITHOCTEN U MaTEMATHUECKON CTaTUCTUKH

OBmageHne  OOMUMH H  NPOGECCHOHATHHBIMH  KOMIETEHIHSIMU
OIIpe/IesIseTCs YCIOBUSIMHU, CO3AaHHBIMU JUIsl (JOPMUPOBAHUS ONBITA IPAKTHYECKOM
JIeSITeNIbHOCTH CTYJICHTOB.

Meroauyeckne yKazaHHsS CTPYKTYPUPOBAaHBI Ha OCHOBE CIIEAYIOIIETO
ITOPUTMA:

— Tema

— Lenb paboTsr

— Ilpumensiemoe o6opy0BaHHE

— 3agaHue A1 NOATOTOBKU K MPAKTUUECKOMY 3aHSTHIO
— Ilnan 3aHsaTUA

— VKa3aHusl 10 COCTABJICHHIO OTYETa

— KontponbHbIe BOMIpoCH!

— Kpurepuu ouenku

—  VYyeOHas M crienUaibHas JUTEpaTypa.



METOJUYECKHUE YKA3AHMS 11O BBINIOJIHEHUIO
MMPAKTUYECKHX 3AHATHAN

Pa3gen 1 MHokecTBa U ONEpAIINA HAJl HUMHA
Tema 1.1. [loHsaTHe MHOXecTBa M dieMeHTa MHOXKecTBa. CriocoObl 3amaHus
MHOXecTB. OTHOIIICHHS MEXIY MHOKECTBaMH.

IIpakTnueckoe 3ansaTue Nel

Tema: Pemenune 3amgay no teme: «CrocoOvl 3amaHus MHOXKeCTB. OTHOILIEHHS
MEKy MHOXKECTBAMH U UX U300paKCHUE TP MOMOIIIX Auarpamm Diiepa-Bernay»
Heanb: cnocoOcTBOBaTh OTPabOTKE TEOPETUUECKOIO MaTepHaia MpU BBINOIHEHUH
MPAaKTUYECKUX 3aJaHuM.

IIpumensiemoe odopynoBanme: yueOHHK 1o maremaruke aBrop JLII. Croiinona,
TETPaJH, TECTOBBIC 33JaHKs, KOMIIBIOTED, TIPOCKTOP, HHTCPAKTUBHAS JOCKA.
3ajganue 119 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

MOATOTOBUTh TeMy: «CrocoOsl 3amaHust MHOXeCTB. OTHOIICHUS MEXIY
MHOXECTBAMH U UX U300paXeHHE TIPU MTOMOIIIN AuarpamMmm Diepa-Bernay»

Il1an 3ansaTus
1.YcrHBIi ompoc.
2.BrinoiiHeHNE MHCHbMEHHBIX 3aIaHU.
3.BuInoJIHEHHE TECTOBBIX 3aJaHUM.

Yemmuwie ynpasicnenus
1. Jausr muoxkectBa: P={X|x €N, x<12 u x — HeuérHoe umcino}, Q={X|x €N,
x<16 u x — genutcs Ha 3}. [lepeyncauTe 3MEMEHTHI JAHHBIX MHOKECTB.

2. A — MHOXECTBO CTYACHTOB MNE€AAroru4eCckoro. KoOJUIEIKa, B — mHOXecTBO
JACBYIICK B HéM, C— MHOXECTBO CTYACHTOB BTOPOI'0 Kypca. B kakoMm OTHOIIICHHH

HaXoIiATCA JaHHBIC MHOXKCCTBA!

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

4. HazoBuTe B KaKOM OTHOIIEHHH OyIyT HaxoauThcs MHOXecTBa M, N, K, ecnu:
M: «ueThIpEXyroabHuK», N: «IpsMoyroJbHUKY», K: «Tpanerus».

Ynpaoicnenus ona saxpennenusa:



1. A — MHOXECTBO CTYAEHTOB IIElarOTHYECKOT0 KOJUle[ka, B — MHOXecTBO
neBymek B HEM, C — MHOXECTBO OTJIMYHHUKOB 3TOro Koiyulemka. V3zobpasute
MHoxecTBa A,B,C mpu nomonu quarpaMm Oiinepa -BenHa.

2. HM300pasure Ha KOOPAMHATHOW IMPSIMON 3JIEMEHTH MHOXecTB X M Y, ecin X
={x|xeR, x<2}, Y={ylyeR, -I<y<3}.

3. H3o0pasure ¢ momMouipio KpyroB Dijepa OTHOLICHUS MEXIy MHOXKECTBaMHU
AB,C, ecimm A: «TpeyrombHUK», B: «IpSAMOYTONBHBIH TpeyroidbHUK», C:
«paBHOOEIPEHHBIH TPEYTOIBHUKY.

TecToBbIe 321aHUA 1O TEMe:
«llonamue mnosrcecmea, cnocoodwvl 3a0anus, OMHOWEHUA).

Bapuanr - |
B xax1oM 3aaHUM yCTaHOBUTE BEPHBIM OTBET U3 YMCNA MpPEIOKEHHBIX: A), b),
B).
1 2e€eZ

A) -2 — HaTypanbHOE YHCIIOo;
b) -2 — nenoe yucno;
B) -2 — He MPUHAUIE)KUT MHOXKECTBY LIEJIBIX YHCEI.

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)AcCBuBCA.
4, IMoaMHOXecTBa MHOXKECTBA A = {mM, n}:
A) {m}, {n};
B) @, A, {m}, {n};
B)A, 0O
5. B kakoM OTHOIIEHNHU HaXoJATCs MHOXKecTBa A 1 B, eciu:
A — paBHOCTOpPOHHHE TPEYTOJIBHUKH, B — paBHOOEApEHHBIE TPEYTrOJILHUKH.
A) A B b) B)
A B B A
Bapuant - |1

B xaxknoM 3a1aHNM yCTaHOBUTE BEPHBII OTBET U3 UKCIA NpeasokeHHbIX A), b),
B).



1. 3¢ N
A) -3 — He 1eNI0e YUCIIO;
B) -3 — He HarypanpHOE YHCIIO;
B) -3 — HarypanpHOE "HCIIO.

2. A=1{2,-101}
A)A={x/x € 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) Xu'Y nepecekarorcst
B XcCY
B)X=Y
4, IoxmuoxkecTBa MHOKecTBa A = {f, k}:
A) {f} {k}
B) 0, A, {f}, {k};
B)A, O
5. B KakoM OTHOILIEHUH HAXOIATCA MHOKecTBa A u B, eciu:
A — paBHOOEIPEHHBIE TPEYTONLHUKH, B — MPSIMOYTOJIbHBIE TPEYTOJBHUKH.
A) B B) B)

Konumponwusie éonpocwi
1. Tlepeuncnure ciocoObl 3alaHUSI MHOYKECTB, IPUBEAUTE IPUMEPHI
2. HazoBure oTHOIIEHHS MECXKIY MHOXECTBAMU U I/I306p8.31/ITe X IpU MOMOIIHU
nmuarpamm Oitnepa-BenHa.
Kpumepuu oyenku

OlueHKa «Omau4H0» BBICTABISIETCS 3a pPabOTy, B KOTOPOil MOJHO H
TPaMOTHO CTYACHT NPUMECHACT TeOpeTI/I‘IeCKI/Iﬁ Mar€pual MPHU BBIITOJIHCHUN
MPaKTHYECKNX 3a/1aHHH.

OneHKa «xopouto» BHICTAaBIIETCS 32 paboOTy, B KOTOPOIl CTYy/EHT OIllepUpyeT
TEOPETHYECKUM  MaTepHaloM,  NPUBOAWUT  INPHUMEPHI,  MOJATBEPKAAIOIIUE
TEOPETHYECKNE TII0JIOKEHUS, OJHAKO, JOMYCKaeT IpH 3TOM HE3HAYMTENIbHbBIE
HETOYHOCTH.

OueHKa «y0oenemeopumensbHoy BbICTaBISIETCS 32 paboTy, KOTOpasi B 00IIeM
IUIaHE COOTBETCTBYET TPEOOBAHMAM K JaHHOMY BHAY padoT. OTCyTCTBYIOT
CaMOCTOATEILHOCTD CYKACHHUN, YETKNE BBIBOMBI, YOSAUTEIbHbBIC IPUMEPEI.
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OueHka «Heydos1emeopumenbioy BHICTABISIETCS 3a PaboOTy, KOTOpas He
COOTBETCTBYET TpEeOOBaHMSAM K JaHHOMY Buay pabor. B Heil orcyrcTByer
MOHMMaHHE TEOPETHYECKOTO0 MaTepHaia, HapylIeHbl TPeOOBaHUS K COCTaBJICHHIO
OT4YeTa, HET CAMOCTOSITEIbHOCTH B BHICKa3bIBAHHSIX.

YuyeOHast 1 cienHaIbHAS JIUTEPaTypa

1. Croiinosa JL.II. TeopeTnueckre OCHOBBI HAYaJIHHOTO Kypca MaTeMaTHKH: y4eO.
nmocobue s CTyH.yupexxaeHuii cpen. npod. oopazosanus / JLII. CroiinoBa. — M.:
W3natensckuii neHTp «Akagemums» 2014. — 272c.

2. AwmatoBa I'M. Matemarnka. YHopakHeHUs W 3ajadu: ydeOHOe mocobOwme Iuis
CTYACHTOB BBICII. Iiefl. y9eOHBIX 3aBeneHuit / .M. AmaroBa, M.A. AmaroB. — M.:
Wznatenbckuii neHTp «Akagemus», 2013. — 332c.

3. http://www.ru.wikipedia.org CsoOomHasi yHUBEpCadbHas SHIUKIONEIHS,
HarMcaHHas Ha PYCCKOM SI3BIKeE.

4. http://www.math.ru/ Ha caiite Bbl Haliaére KHUTH, BHIECO-JIEKIUH,
3aHUMaTeJIbHbIE MaTeMaTHYeCcKue (haKkThl 1 MHOTOE JIpYroe.

Tema 1.2. Onepanuu HaJ MHOXECTBAMU.
IIpakTuyeckoe 3ansaTHe Ne2

Tema: Pemenue 3amau no teme: «Omepanuu HaJ MHOXXECTBaMU: INEPECEUEHUE,
00BeTMHEHNE U BEIYUTAHNE MHOXKECTBY

Heab: chopmupoBaTh yMEeHHE BBINONHATH OIEPALUM HAJ MHOXECTBAMHU:
nepeceveHne, 00beJMHEHNE W BEIYUTAHUE MHOXKECTB, J€IATh BEIBOJIBL.
I[Ipumensiemoe o6opynoBanue: yaeOHHK 1o Matematuke aBrop JLII. Croiinosa,
TeTpay, KOMIBIOTEP, TPOEKTOP, HHTEPAKTUBHAS JIOCKA.

3ananue 17151 MOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO!

M3Y4YUTh COJCP)KaHWE TEOPETHYECKOr0 Marepuaia, IIOATOTOBHTH CBOWCTBA
orepauuil HaJl MHOKECTBAMHU.

Ilan 3ansaTus
1.0mpoc TeopeTHuecKkoro Mmarepuaia.
2 .BEINIOJIHEHHE THCEMEHHBIX 3aaHUI.

1. [Manbl MHOXecTBa: A={x|XxE€R, ] <x< 6},

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

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

2. P — MHOXeCTBO ydvammxcs kiacca, Q — MHOXECTBO JCBOYEK B HEM, S —
MHOXECTBO CIIOPTCMEHOB B 3TOM Kiacce. M300pasure muoxkectBa P, S, Q, mpu

MOMOIIU KpyroB Difnepa
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3. Haiigute mepeceucHue u oObequHEHHME MHOXECTB X={x| x€R, -3<x<3},
Y={y|Y€R, -1<y<2}.

4.  H3BectHO, 4T0 K — MHOXKECTBO MaJbYMKOB Kjlacca, Z — MHOKECTBO YUaIUXCsI
KJacca, 3aHMMAIOIUXCs B KPY)KKe 1o pucoBanuio. ChopMyaupyiTe ycinoBus, pu
kotopeix: a) K[ Z=0; 6)K[)Z=K.

5. TpommtrocTpupyiiTe ¢ MOMOIIBI0 KPyTroB Diiiepa BRICKa3bIBAHS:

a) HM OJJWH MapajuiesIorpaMM He SIBIISIETCS Tpanenuei;

0) o001 KBaapar SIBISETCS POMOOM.

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

7. TlpowmmocTpupyiite ANCTPUOYTHBHBINH 3aKOH OOBEIMHEHHS OTHOCHTEIHHO
nepeceyeHus py NOMOIIM Auarpamm Jiiepa-Benna.

Konmponvnwvie eonpocui
1. [Haiite ompeneneHue omepauusiM HajJd  MHOXECTBAMM:  IIEpEcEeUCHHE,
OG’I)CI[I/IHCHI/I@ 1 BbIYUTAHHUC MHOKECTB, MPUBCIAUTE NPUMECPHI
3. Tlepeuncnure OCHOBHBIC 3aKOHBI OIIEPALIMil HaJl MHOXKECTBAMHU.

Kpumepuu oyenku
OreHKa «omauyHo» BBICTABIIETCS 3a pPaboTy, B KOTOPOW IIOJHO U
rPaMOTHO CTYJIEHT MPHUMEHSET TEOPETHYCCKUIl Marepuan MpU BbIMOJHEHUH
MPaKTHIECKUX 3a/IaHHH.

Ol1leHKa «X0poutoy BHICTABISIETCS 3a paboTy, B KOTOPO# CTY/EHT ONEpUPYET
TEOPETHYECKUM  MaTepHaloM,  OPUBOAUT  MPHUMEPBI,  MOATBEPKAAOIINE
TEOPETHYECKUE IIOJIONKEHUS, OJHAKO, JOMYCKAeT IPU 3TOM HE3HAYUTEIHHbIC
HETOYHOCTH.

OrneHka «y0oenemeopumenvHo» BbICTABISETCS 32 paboTy, KOTOpasi B 00IIeM
IUIaHE COOTBETCTBYET TpPEOOBAaHUSIM K JAaHHOMY BuAy paboT. OTCyTCTBYIOT:
CaMOCTOATCIIbBHOCTh Cy)KI[eHPIﬁ, YCTKHC BBIBOJbI, y6eI[I/ITeJ'H)HI)Ie MPpUMEPLI.

OueHKa «Heydos1emeopumenbHo» BHICTABISIETCS 3a PaboOTy, KOTOpas He
COOTBETCTBYET TpeOOBaHMAM K JaHHOMY BHIy paboT. B Helt orcyrcTByeT
MOHMMaHHE TEOPETHYECKOTO0 MaTepHaia, HapylIeHbl TPeOOBaHUS K COCTaBJICHHIO
0T4eTa, HET CAMOCTOSITEIbHOCTH B BHICKA3bIBAHUSIX.

YueOHas U cnenHaIbHAsA JUTEpaTypa

3. Croiinosa JLII. Teopernueckue 0CHOBBI HAYAILHOTO Kypca MaTeMaThuKH: y4el.
nocodue IS CTyA.yupeskaeHui cpea. npod. obpasosanus / JLII. Croiinosa. — M.:
M3narensckuit eHTp «Akamemus» 2014, — 272c.

4. AwmaroBa ['M. Maremaruka. YnpaxHeHHsS W 3aJa4du: ydeOHOe MmocoOue Iis
CTYJICHTOB BBICIIL. ITeJl. y4eOHbBIX 3aBeneHult / .M. AmaTtoBa, M.A. AMaroB. — M.:
M3narensckuit eHTp «Akamemus», 2013. — 332c¢.
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3. http://www.ru.wikipedia.org CBobGomHasi yHHBEpCalbHasi DHIHUKIIONEIUS,
HAMMCAaHHAs HA PYCCKOM SI3BIKE.

4. http://www.math.ru/ Ha caiite Bbl HalaéTe KHUTH, BHIEO-JEKIUH,
3aHUMATeJIbHbIE MaTEMAaTHYECKUE (DAKTHI M MHOTOE JIPYTOE.

IIpakTnuyeckoe 3anaTHe Ne3.
Tema: JlekapToBO  yMHOXXEHHE MHOXecTB. M3o0pakeHWe  JexapToBa
MPOU3BEACHUS Ha KOOPJHUHATHON IIIOCKOCTH.
Heab: chopmMupoBaTh yMEHHE BBINOIHATH AEKAPTOBO YMHOXKEHHE MHOXKECTB H
M300pakeHNe IEKapTOBO IPON3BEICHNE Ha KOOPANHATHOM IIIOCKOCTH.
I[Ipumensiemoe odopynoBanue: ydeOHHK 1o Matemaruke aBrop JLII. Croiinosa,
TETpajy, TECTOBBIC 3aJaHUs.
3aganue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
U3y4UTh  COJIEpKAHHE TEOPETHYEeCKOro MaTepuajna, IOBTOPUTH IOHATHSA
«KOOpIMHATHAS IIOCKOCThY, KKOOPAUHATHI TOUEK).

Il1an 3ansaTHs
1.IToBTOpEHHE TEOPETUIECCKOTO MaTepHaa.
2.BEIIOJIHEHHE THCEMEHHBIX 3aaHMH.
3.BrInoNIHEHNE TECTOBBIX 3aIaHUMN.

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

A={x| XeN, I<x<5}, B={y|ye€Z,0<y<4},

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

2. HM300pa3ute Ha KOOPAMHATHOI MJIOCKOCTH DJIEMEHTHI JIEKapTOBa IPOU3BEICHHS
MHOXeCTB X U Y, eciu:

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}.

TecToBbIE 3a]aHUSA
Tema «/lekapmoeo ymHodcenue MHOIHCECH8)
Bapwuanrt - |
B kaxx70M 3aJaHUU YCTAaHOBUTE BEPHBIM OTBET W3 YHCIA MPEIUIOKEHHBIX: A), B),
B),

1.Kaxkas u3 3anuceii SBIsSETCS] BEPHOU?
A)(x;y) E AXB & xeEBuy€eA;
B)(x;y) € AXB < x€AuyeB;
B)(x;y) € AXB < xeAuyeA.
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2.Ka1<oe MHOKECTBO SBJIACTCA ACKAPTOBLIM IMPOU3BCACHUEM MHOXKCCTB An B,
ecmA={a;B}, B={1;2}

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

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

B) A X B = {(a; a), (8; B), (15 1), (2;2)}.

3.1y moOsIx MHOXKeECTB A, B, C BepHO paBeHCTBO:
A)(AUB)xC=(AxXxC) N (B xC)

B)A X B=B X A;

B)A X B # B x A.

4. XapakTeprcTH4YeCKOe CBOWCTBO AJIEMEHTOB JEKapTOBa MPOU3BENICHHS MHOXKECTB
A u B umeet BuJ 0Tpe3KOB, NapajuienbHbIX ocu OX:

A)A={-1;0:1;2}, B={23};

b) A =[-1:2], B={23};

B) A=[-1;2], B=[2;3].

>
1

5.0meMeHTBl IeKapToBa IIPOM3BENCHHUS MHOXKECTB
KOOPJMHATHON IJIOCKOCTH UMEIOT BU:

A) nosnocsl, napaiensHoit ocu OX;

B) otpeskos, napaiiensHbix ocu OV

B) npsimoyronbHUKa.

R u B = [-1;2] nHa

Bapuanr - 11

B kax1oMm 3aaHNM yCTaHOBMTE BEPHBIM OTBET M3 YHCHA MPEUIOKEHHBIX: A), b),
B),

1.Kakas u3 3anuceit iBisieTcsl BEpHOM?

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

2.Kakoe MHOXECTBO SIBIISICTCS JCKAPTOBBIM IIPOM3BEICHHEM MHOXeCcTB A U B,
ecmA={1;2}, B={a;B}

A)A X B={(a; 1), (a;2), (85 1), (8;2)};

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

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

3.1t mo6w1x MHOXECTB A, B, C BepHO paBEeHCTBO:
A)AUB)XC=AXC) N BxC);
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B)A x B=B X A;
B)(AXB)xC# A X (B.xC)

4. XapaKTepI/ICTI/ILIeCKOG CBOﬁCTBO D3JICMCHTOB IleKapTOBa l'[pOI/I?)BeZ[eHI/IH MHO>XCCTB
A u B umeet BuJ 0Tpe3KoB, napajuienbHeIX ocu OV
A)A={-1;0;1;2 }, B=1{2;3};

b) A=[-1:2], B={231};
B) A=[-1;2], B=[23]
5.01eMeHTHl IeKapToBa NpomsBeneHHss MHOxkecTB A = [152] m B = R =Ha

KOOPJMHATHOHN IJIOCKOCTH UMEIOT BUJ:
A) monocsl, napaiiensHoit ocu OV,
B) otpeskoB, napamnensHbIx ocu OV
B) npsmoyronpHUKA.

Konmponwsnsie sonpocot
1. [aiite omperneneHue NeKapTOBY MPOU3BEICHHUIO JIBYX MHOXECTB, 7 MHOXECTB.
[epeuncaure crocoObl 3aKaHus JEKapTOBa MPOM3BEACHUS MHOXKECTB, IPHBEANTE
HMPUMEPBL.
2. OxapakTtepusyiite H300paXeHHE Ha KOOPAWHATHOM IUIOCKOCTH 3JIEMEHTOB
JIeKapTOBa NPOU3BEACHUS MHOKECTB X U Y, pACCMOTPEB Pa3IUYHbIE CIydau.

Kpumepuu oyenku
OreHKa «omauyHo» BBICTABIIETCS 3a pPaboTy, B KOTOPOW IIOJHO U
rpaMOTHO CTYACHT TMPUMCHACT TeOpeTI/I‘-IeCKI/Iﬁ Mat€puajl MpU BbINIOJIHECHUN
MPAaKTUYECKUX 3aJJaHUH.

Ol1eHKa «Xopouto» BHICTABIIETCS 3a paboTy, B KOTOPOil CTY/IEHT OllepUpyeT
TCOPETUICCKUM MaTtepualiom, MpUBOAUT IIPUMEPHI, TMOATBEPKAAIOIINEC
TEOPETHYECKUE IIOJIOKEHUS, OJIHAKO, JONYCKAaeT IPU ATOM HE3HAYHUTENIbHbIC
HETOYHOCTH.

OueHKa «ydoenemaopumensHoy BHICTaBISIETCS 32 paboTy, KOTOpas B 00IiemM
IUIaHE COOTBETCTBYET TpeOOBaHMAM K JaHHOMY Buay pabor. OTCyTCTBYIOT
CaMOCTOSATENLHOCTD CYKIECHHM, YETKNE BBIBOJIBI, YOSAUTEIbHbIE IPUMEPHI.

OueHka «Heydos1emeopumenbioy BHICTABISIETCS 3a PaboOTy, KOTOpas He
COOTBETCTBYET TpeOOBaHMAM K JaHHOMY BHAY pabor. B mHel oTcyrcTByer
MOHMMaHHE TEOPETHYECKOTO MaTrepHaia, HapyUIeHbl TPeOOBAHUSI K COCTABICHHIO
OTYCTa, HCT CaMOCTOATCIbHOCTHU B BBICKA3bIBAHUAX.

Yue6Has U cienMadbHas JINTEpaTypa

1. Croiinosa JL.I1. TeopeTndeckrie OCHOBBI HAYaJIbHOTO Kypca MaTeMaTHKH: yIeO.
nocodue IS CTyA.y4upexaeHud cpen. npod. oopasosanus / JLII. Croiinosa. — M.:
Msnarensckuit neHtp «Akanemus» 2014. —272c.
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2. AwmatoBa 'M. Matemaruka. YrOpakHEHUs W 3aqaud: ydeOHOe mocoOue s
CTYZICHTOB BBICII. TIeJl. y4eOHbIX 3aBenenuit / .M. AmaroBa, M.A. Amaros. — M.:
Msparensckuit HeHTp «Akanemus», 2013. — 332c.

3. http://www.ru.wikipedia.org CsobGomHass yHHUBEpCajbHAst SHIMKIIONEIHUS,
HaNKMCaHHAs HA PYCCKOM SI3BIKE.

4. http://www.math.ru/ Ha caiite BBl HaligéTe KHHUIH, BHICO-JEKIUH,
3aHAMAaTEeJbHBIC MaTeMaTHIeCKue (PaKThl 1 MHOTOE IPYTOe.

Paspgea 2. Di1eMeHTBI JJOTHKH
Tema 2.1.MaTeMaTHYECKHE TTOHATHSL.
IIpakTuyeckoe 3anaTHe Ned

Tema: Pemenue 3anau no reme: «O0beM U coneprkanue nouarus. OnpeneneHue
HNOHATUN. Buael onpenenennii»

Hean: oTpaboTka TMOHATHI «OO0BEMY», «COICPIKAHUE», OTHOLICHUS MEKIY
00bEMaMU MOHATHI U MX W300pakeHHEe TP MOMOLIM auarpamm Diiiepa - Benna
0TpaboTKa BUJIOB ONPEEICHUI NOHITHIA.

IIpumensiemoe oGopynoBanme: Amaroa ['.M., AmaroB M.A. Maremartuka.
YrpakHeHUs U 331a4n: yaeOHoe ocoOue Il CTYAEHTOB, KOMITBIOTEp, IPOEKTOP,
UHTEpaKTUBHAs JOCKA.

3ajganue 11 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!

- BEIYYHUTb olpeaeneHus no reme: «O0bEM u conepkanue MoHATHs. OTHOIEHNS
MEX1y 00bEMaMH TIOHATHI», IPUBECTH MPUMEPHI Pa3JINYHBIX OTHOIIECHUH MEX Ty
00BEMaMu TTOHITHH.

- MOATOTOBUTH MaTepual Jekuun «OnpeeneHne NoHATHH. Buabl onpeaeneHuin»;

- IPUBECTH NMPUMEPHI PA3IIMYHBIX ONPEAEICHNI U3 YUeOHUKOB MaTeMaTHKH,
anreOpbl ¥ Havyall aHai3a, TEOMETPHH.

IInan 3ansTHs
1.0TpaboTKa TEOpEeTHYECKUX MOJOKEHHH 10 IaHHOH TeMe B (OpMe YCTHBIX
BOIPOCOB.
2.Pemenne ynpaxxueHu# 1o yueoHuxy Nel-6, crp.7,8.
3.BrinonHeHue 3aJaHuil y TOCKH.

1. KakoB 00bEM TMOHATHS «CTYACHT», «CTYACHT MEJarorm4ecKkoro
KOJIeJDKa», «CTyIeHT Bamed rpynne»? Hammmmre HeckoIbKo
3JIEMEHTOB MPUHAJIEKAIMNUX 00BEMY TaHHBIX TOHSITHMA.

2. VYKakuTe TpU CBOWCTBA MPHHAMICIKAIIUX COICPKAHHUIO MOHATHH!
«CTYIICHT», «CTYICHT Balllel IPyMIeD»; 00bEM KaKOTo MOHATHS OoubIe, a
coepkaHne? AHAJIOTHYHO MPOAHATU3UPYNHTE TOHATHUS «IIPSIMOYTOJIbHBIN
TPEYTOJIBHUK» U «TPeyroabHUK».Caenaiite BBIBO.
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3. MU3zoOpasure ¢ nomomplo quarpaMMm OJisiepa-BeHHa OTHOLICHUS MEXIy
00bEMaMu OHATHH a, b ¥ ¢, eciu:
1.a — «uucnoy, b — «uémnoe wucnoy, ¢ — «08y3HAUHOE HUCTOY;
2.a — «pomby, b — «xeaopamy, ¢ — «mpeyzonvnury, d - «2eomempuueckas

Queypay.
4 TlpuBenuTe NpPUMEPHI TOHATHH, OTHOIIEHHS MEKAY OOBEMAMH KOTOPBIX,

HaxOIUJINCh.
O @

5.KakoBbI 0COOEHHOCTH MaTEMaTHYECKUX ITOHATHI?

6.0TpaboTKka TEOPETHYCCKHX IMOJNIOKCHHIA 1O JaHHOH Teme «OmpeneneHue
noHATHI» (HpoHTaNBHEIH orpoc.) Bomnpochst:

a) YTO Ha3bIBAeTCsA OIpeesICHHEeM OHATHS?

6) xakue BHJIBI ONIpeieNeHuil BB 3HaeTe?

B) KaKoBa CTPYKTYypa SIBHBIX OIPEJCIICHNH, T.€. ONPEACICHIH Yepe3 poa U BHIOBOE
oTInuue?

T') KaKie BUJIBI ONIPEAEICHHIH OTHOCSTCS K HESIBHBIM?

) Kakue emeé BUAbI ONpe/ieTIeHUH BbI 3HaeTe?

7.Pemenne ynpaxxaeHuit mo yaeOHuky Nel-4, ctp. 10 ¢ KOMMEHTHPOBaHHEM.

8.BrImoHeHNe 3aJaHAN Y TOCKH.

B 1aHHBIX OMpEe/ICHUSIX BBIICIUTE OMPEACIsIeMOe MOHITHE, POJOBOC MOHATHE U
BUJIOBOE OTJIHYHE:

- «buccexmpucoii yena nazvigaemces 1y, 8bixo0Auull U3 GEPUIUHbL U 0eAWULL V2Ol
nononam».

- «Xopoa, npoxodsawas uepes yenmp Kpyea, Ha3vl8aemcs OUamMempom Kpyeax.

- «Heuémmnoe uucno - yucno, komopoe He 0Oenumcsa Ha 2»

9.Chopmynupyiite TpeOOBaHMS K ONPEACICHUIO TIOHSITHHA.

Yka3zaHus 110 COCTABJICHUIO 0TYETA: CTYJEHTHI CIAIOT BBIIIOJHEHHbIE TUCHMEHHO
B TETPa/Il YIPaKHEHUSL.

I(onmpwzbnbte eonpocwl:

IIponomxku
1. UYro wna3zpBaercs 00BEMOM TOHATHSA, conepxanuem? [lpuBenute
MIPUMEPHI.
2. KaxoBa B3aMMOCBSI3b MEXIy 00bEMOM H comepkanuem? [IpuBegure
IIPUMEPBL.

3. Kakue CymecTBylOT OTHONICHHS MEXKIy OObEMaMHM IOHSITHIA?
TIpomwmutrocTpupyiiTe MX pU MTOMOIITY TUarpamm Jiinepa — Benna.
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4. OmnpexeneHue MOHATHUS — ITO...
5. SIBHBIE ompeneneHus — 3To...
6. K HesBHBIM ompeneneHnsIM OTHOCSTCS - ..

Kpumepuu oyenku:

OleHKa «Omau4HO» CTAaBUTCS, €CIIM CTYACHT MMeeT IIyOOKHe 3HaHUS MO
JaHHOW TeMme, He JOIyCKaeT OMMOOK NPH BBHINOJHCHUH YIPaKHEHHH, CBOOOIHO
ornepupyer 00bEMOM U COCPIKAHUEM IMOHATHUS. BUIAMHU OIIPENSNICHUS ITOHATUI He
JOIyCKAeT OIIMOOK IPH BHINOJIHEHUH YIPaKHECHHUH;

OueHka «Xxopowto» CTaBUTCS, €CIHM CTYIEHT OOHapyXXHBaeT Xopollee
3HaHHE TEOPETHYECKOrO Marephana, HO JOMYyCKAaeT eAWHWYHBbIC OLIMOKU IIpH
BBITTIOJTHCHUU NPAKTUYCCKUX SaﬂaHHﬁ.

OueHka  «y0oenemeopumensnoy CTaBUTCS, €CIU CTYACHT HUMEeT
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAYMTEJbHOE KOJIMYECTBO OLIMOOK
IIPpY BBITIOJTHEHUU MPAKTUICCKUX 3a;[aH1/11?1.

Ol1eHKa «HEYO06/1emEeoPUMEnNbHO» CTABUTCS, €CITH CTYJICHT 00HApYKHUBAET
He3HaHHe OOJIbIIEH YacTH TEOPETUIECKOT0 MaTepuaa, T.e. He BiajaeeT 00bEMOM U
COoZiep)KaHUEM ITOHATHH, BUIaMH ONpeNeTIeHHH, CTPYKTYPOil ABHBIX ONpeeeHU,
OonblIas YacTh NPAKTHYESCKUX 3aJaHUU BHINOJIHEHA HE BEPHO.

Jomamnee 3aganue. I1. 2.5, yn.2.63, 2.64 OU 2

Y4eOHasi u ciequaibLHAs JUTEpaTypa

1.AmaroBa [''M., AmatoB M.A. MaTtematnka: B 2 KH.: ydeOHOe mocoOue uis
CTYACHTOB BEICIINX TIEJarOTHYEeCKUX YUeOHBIX 3aBemeHUit — M.: M3maTenbckuid
HeHTp «Akaaemusi», 2013

2.AmatoBa I'M., AmatoB M.A. Maremartrka. YOpaXHEHUS U 3aJa4d: y4eOHOE
mocoOue il CTYJCHTOB BBICHIMX IEIarOrMYSCKUX YUeOHBIX 3aBemeHuii — M.:
W3natenbckuit neHTp «Akagemusi», 2013

5.http://www.bymath.net Dtor caiit — cpenmsist MaTeMaTHYeCKass HHTEPHET-IIIKOIA.
31ech copepkarcs Bce HEOOXOAMMbIE MaTepUabl IO JIEMEHTAPHON MaTeMaTHKE B
MIOJTHOM 00BEMe.

Tema 2.2. MatemaTndaeckne IpeaoKeHus.

IpakTuyeckoe 3anaTHe Ne5.
Tema: Pemenue 3agau no teme: «Jlormueckue onepanuu HaJl BbICKa3blBaHUSAMH U
MIpECaUuKaTaMu».

]_Ie.]IL: YUYUTBHCA PAacCIlO3HABATh BbICKA3bIBaAHHWSA, IMOHUMATL CMBICT JIOTHYCCKUX
CBA30K, CTPOUTH Ta6.]'II/IIlbI HUCTHUHHOCTH.

16


http://www.bymath.net/

IIpumensiemoe oGopynoBanme: AmaroBa I'M., AmaroB M.A. Maremaruka.
YupaxHeHus W 3anaun: ydeOHoe mocobue st crynenrtos, I1K, mHTepakTuBHAs
JIOCKa, IPOEKTOP, OAHK JIEKTPOHHBIX MPE3CHTALNI.

3ananue 1719 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!

- TmiatenbHas npopaboTka Marepuaia JeKIMH «BBICKa3bIBaHUS M JIOTMYECKHUE
oIepanuy HaJ HUMI.

- HaiimuTe B y4eOHMKaX MaTEeMaTHKH 3aIaHus, TJ€ PacKpbIBaJICS ObI KOHKPETHBIN
CMBICI JIOTUYECKHX CBA30K: «HM», «WIN», «ECIH, TO», «TOTAa M TOJIBKO TOTJa,
KOT/1a», YaCTHUIIBI HE.

Il1an 3ansaTHs
I. OTpaboTka TEOPETHYECKOr0 MaTepuaia MO JaHHOH Teme (paboTa B mapax)
Bompocsr:
a) Yrto HaswpiBaeTCs BbICKasbiBaHHeM? Kak onHu oOo3Hauarorcs? [lpuBemute
MPUMEPBI UCTHHHBIX M JIO)KHBIX BBICKA3bIBAHUI.
6) Kakue BbICKa3bIBaHHs HA3bIBAIOTCS DJIEMEHTAPHBIMU, a KaKhe COCTaBHBIMHU?
IIpuBenure npuMepsl.
B) Jlnd BBIABICHHA JIOTHYECKOW CTPYKTYPHl COCTaBHOTO MPEIIOKEHHS, YTO
HEOOXOIMMO yCTaHOBUTH?
r) Kakue BBl 3HaeTe JIOTHYECKHE OIEpalid C BBICKA3bIBaHUAMHU? CKOIBKO HX?
JaiiTe onpeneneHne KaxKaou U3 HUX.
1) Uro mpencrapnseT coboii Tabmwmma UCTUHHOCTH? OT Yero 3aBUCHT KOJUYECTBO
CTPOK H CTOJIOIOB B Ta0uIe?
¢) B kakoii mocne1o0BaTeIbHOCTH BEIIOTHSAIOTCS OTICpaIim?

2.BoinosiHeHWe 3amaHuit  y gocku. [locTpoiiTe TaOMMIly WMCTHHHOCTH ISt
(bopmybL: p (g =>r)- AononnuTensHas bopmyna: (p > ) AT <> 7.

3.Pewenne ynpaxxuenuii o yueoHuky Nel-7, ctp. 19 ¢ KOMMEHTHPOBaHHUEM.

4 .BBIHOJ'IHCHI/IC I/IH}II/IBI/I)IyaHBHBIX 3a11aHm71 Ka>XIbIM CTy}IeHTOM C nx
MOCJIEIYIOLIEH 3aIUTOM.

Il. OrpaboTka mpakTHYECKOro MaTepHana 1o Teme «BbIckasbIBaTenbHbIE (HOPMBI
(IpenuKaThsl), JIOTHYECKHE OTIEPALIH HaJl HUMI».

A) OOBscHUTE CMBICT CIEAYIOMMX 3amuced: 7, Dry» B kakoM oTHoOLIEHUH

P(x)
HaXoIsiaTCsa 3TU MHOXKeCTBa?

b) [Iponomxkute cieqyromnme paBeHCTBA: TP ) = 7, (9n00) =
Toyvoe = Thy=om = Toiyeaw =

B) Pemenue ynpaxuenunit no yue6Huxy Nel-4, ctp. 20 ¢ KOMMEHTHPOBaHHEM.
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I') Pabora B rpynmax.
1 rpynma BemonHseT 3amganue: Ha wmuoxkectBe X={1, 2, 3, ...,18} 3anmanb
npeaukarsl: P(x) — «x kpatHo 3»; Q(X) — «x kpatHo 5».Chopmynupyiite

KOHBIOHKIHWIO W JU3BIOHKIWIO JTUX MNPEAUKATOB U HaWAUTe MX MHOXKECTBa

UCTUHHOCTH. M300pazuTe ¢ momoIplo auarpamMm Dinepa — BenHa MHoxecTBa
HCTHHHOCTH.

2 rpymma: Ha muoxectBe X={1, 2, 3, ...,15} 3amanpl mpemukatel: P(x) — «x —
npocroe gmuciuo»; Q(x) — «x kpatHo 2».ChopmynnpyiTe KOHBIOHKIHIO U

JAU3BIOHKIUIO JTHUX NPEANKATOB H HalOWTe WX MHOXXECTBA HCTHHHOCTH.

N3o0pasute ¢ momoIpto auarpamm Diinepa — BeHHa MHOXeCTBa HICTHHHOCTH.

3 rpynma. Ha muHOXecTBe X={2, 4, 6, ...,24} 3amanbl npenukathl: P(X) — «x KpaTHO
8»; Q(x) — «x kparHO 4». ChopMmynupylTe MMIUIMKAIHMIO STHX MNPEAUKATOB,
HaWMTe UX MHOXKECTBA MCTHHHOCTH W U300pasuTe C MOMOIIBIO Auarpamm Diiiepa
— BeHHa MHOXKeCTBa HCTHHHOCTH.

4 rpynna. Ha muoxectBe X={1, 2, 3, ...,15} 3anmansl npeaukatsl: P(x) — «x —
omHO3Ha4HOEe umcao»;, Q(X) — «x - cocraBHOoe umcioy. Chopmymupyiire

KOHBIOHKIHNIKO W JU3BIOHKIHUIO JTHUX HOPCAUKATOB H HalauTe HX MHOXXCECTBa

UCTUHHOCTH. M300pa3uTe ¢ MOMOIIBIO auarpaMm Oiiepa — BeHHa MHOXecTBa
HMCTUHHOCTHU.

5 rpynma. Ha mHOXecTBe X={3, 6, 9, ,18} 3amansl npeaukater: P(X) — «X KpaTHO
9; Q(x) — «x kparHOo 3». ChopMmynupylTe UMIUIMKAIMIO STHX MNPEAUKATOB,
HAMINTEe UX MHOXECTBA UCTUHHOCTH M U300pa3uTe C MOMOIIBI0 AUarpamMm Ditrepa
— Benna MHOY€ECTBA UCTUHHOCTH.

Yka3aHusi 10 COCTABJICHHIO 0TYeTA: CTYIEHThI CAIOT BBIIIOJHEHHBIE IUCbMEHHO
B TETPajy YIPaKHEHUS.

Koumponwusie sonpocowli:
1. Cdopmynupyiite onpeaesicHIe BEICKa3bIBAHUS.
2. W3 KaKkuxX JIOTHYECKUX CBA30K KOHCTPYHPYETCS COCTABHOE BHICKAa3bIBAaHHE?
3. [aiite ompenerneHUs OTPUIAHHS, KOHBIOHKIUH, TUIBIOHKIMU, WMILUIHKAIIWH,
SKBHUBAJICHIIUY BBICKa3biBaHUIl. CHopMyIupyiiTe onpeesieHue MpearKara.
4. Kaxoii mpeauKat Ha3bIBaeTCs OJTHOMECTHBIM, IBYMECTHBIM U T. J1.7
5. Yto Ha3pIBaeTCs 00IACTHIO ONPEIECHNS U 0071aCThI0 HCTUHHOCTH?

Kpumepuu ouenxu:
O1eHKa «OMAUYHO» CTABUTCS, €CIH CTYACHT UMEeT IIyOOKHe 3HAHUS IO
TeMe «BpICKa3pIBaHMS M IOTHYECKUE ONEpaIiy HaJ HUMI, HE JIOIYCKaeT OINOOK
MIPY BBIIIOJHCHHUN YIPaXXHEHUH, CBOOOIHO CTPOUT TAOJIHUIBI ICTHHHOCTH.
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OneHKa «Xopouioy» CTaBUTCS,, €CIIM CTYJCHT OOHapy>XHBaeT Xopollee
3HAHUE JOTMYECKHUX OIepalMi Haj BBICKA3bIBAaHMSIMM, HO JIOMYCKAeT €AUHUYHBIC
OLIMOKH MPU MOCTPOCHUH TaOJINI HCTUHHOCTH.

OueHka «yodoenemeopumenvnoy CTAaBUICS, €CIU  CTYyJEHT HMMEET
MOBEPXHOCTHBIE 3HAHUS 110 TEME, JIOMYCKAeT 3HAYMTEIHbHOE KOJIMYECTBO OLIMOOK
NIPY BHITTOJTHEHUH NPAKTHYECKUX 3alaHHH.

O1eHKa «HEY0061eneopUmMenbHoy CTaBUTCS, €CIIN CTYICHT OOHApYKHUBACT
HEe3HaHHe OojbIIed YacTH TEOPETHYECKOro Marepuana, T.6. HE BIaJeeT
OTIPEICTICHUSIMU BBICKa3bIBAHMS, JIOTHUECKNX OTIEPAIlN HaJ HUMH, OOJbIIasi 9acTb
MPaKTHIECKUX 3a/1aHHUH BBITOJIHEHA HE BEPHO.

Jomamnee 3aganme. COCTaBUTH KOHCIEKT TeMBl «OCHOBHBIC JIOTHYECCKHE
PaBHOCHIIBHOCTH. (3aKOHBI JIOTHKH)».

YueOnas u cienuajbLHAs JUTEpPaTypa

1. AwmaroBa I'"M., AmaroB M.A. Maremaruka: B 2 KH.. y4yeOHOE mocoOue s
CTYJIEHTOB BBICHIMX TIeIarOTHYeCKUX y4ueOHBIX 3aBeieHuid — M.: MznaTenbckuii
HEeHTp «Akaaemusi», 2013

2. AwmatoBa [''M., AmMatoB M.A. Maremarrka. YTpaKHCHHs U 3aJa4d: yueOHOe
mocoOue Il CTYJCHTOB BBICHIMX IEarOrMYecKUX YUeOHBIX 3aBeleHmid — M.:
W3nmatensckuii neHTp «AkageMus», 2013

3. Croitnosa JL.I1. TeopeTndyeckre OCHOBBI HAYaIbHOTO Kypca MaTeMaTHKH: y4eO.
mocoOue s CTyI.yIpexkaeHuid cpen. npod. odpazoBanus / JLII. CroiinoBa. — M.:
Wsnarensckuit neHtp «Akanemus» 2014. —272c.

4. http://www.math.ru/ Ha caiite BB HaligéTe KHHATH, BHIEO-JEKIUH,
3aHAMATEJIbHBIC MATEMAaTHYCCKUE (PAKTHI.

Tema 2.3 MaTeMaTH4eCKHe TOKa3aTEILCTBA.
IMpakTuyeckoe 3ansaTue Neb

Tema: Crpoenue teopeMbl. Buasl TeopeM. YMo3akimoueHus:s 1 ux Buibl. CXeMbl
JIEAYKTUBHBIX YMO3AKIIOYEHUH

Lesas: oTpaboTaTh BUABI TEOPEM, CXEMBI JETyKTHBHBIX YMO3aKITIOYCHUN
[Ipumensiemoe odopynoBanme: Croitnosa JL.II. MatemaTtuka: Yue6. mocodue Jyis
CTyA. cpend. men. yueO. 3aBenenuid., [IK, uHTEpakTHBHAs OCKA, MPOEKTOp, OaHK
AIEKTPOHHBIX MPE3CHTAIUH.

3agaHue 17151 MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

- TMOBTOPUTH Marepuan Jeknuit: «CTpyKTypa TeopeMbl. BHIbI Teopem»,
«YMoO3aKIoueHus U X BUABI. CXeMBI IeTyKTUBHBIX YMO3aKIIIOUECHUI).

Il1an 3ansaTus
. OtpaboTKka TEOPETHYESCKOTO MaTepHaa o JaHHOU TeMe.
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I1. OrpaboTka MpaKTHYECKOro MaTepuara.
1. PaboTa no yueOnuky crp. 112-113 ymp. 2, 3, 6, 9,10 c KOMMEHTHpPOBaHUEM
2. BrinonHeHue 3ajaHnil MICEMEHHO:
A) VYxaxure cTpoeHue TeopeMbl. ChopMmynupyiite TeopeMbl: 00paTHYIo,
MPOTUBOMOJIOKHYIO, OOpaTHYl0 NPOTHUBOMNONOXKHON nanHoW. Kakas wu3 HHUX
UCTHUHHA?
«Ecau vemuvipéxyeonvnux — pomb, mo e2o Ouazonanu Oenam yeivl HONOIAM»

B) Ilepedopmymupyiite TpeanoXKeHUs, WCHOIB3YSd CJIOBAa «HEOOXOIMMOY,
«TOCTATOYHOY, HITH «HEOOXOMMO H JOCTATOYHOY:

a) Ecnu uucno oxanuugaemces (), mo oHo oenumcs Ha 5

0) Ecnu npsmvie nepneHOUKyIApHuL K OOHOU U MOU Jce NPSAMOU, MO OHU
napaiienbHol.

B) BriBure cxemy paccykaeHus. SBusgercs JM  JaHHOE pacCyKICHHE
JIeAYKTUBHBIM?

Ecnu mpeyzonvruk pagnocmoponuuii, mo o pagnobeopenuviil. Tpeyeonvrux ABC
He pagHobeOpennblll, C1e008aAMENbHO, OH — He PAGHOCMOPOHHUL.

I11.Bemonaerne nposepouHoit padboTs! (cM. KOC).

Jomamuee 3amxanme. CTyIeHTHl CaMOCTOSTEIbHO PACCMATPHBAIOT MaTepHal
naparpaga «Crnoco0bl MaTeMaTHUECKOT0 J0Ka3aTelbCTBa» U 3aIOJIHSIOT TaOJHILy,
Jieniasi XapaKTEePUCTHKY KaXIOTO CHOCO0a MaTeMaTHYeCKOro JI0Ka3aTelbCTBa M
MIPUBOS IPUMEPBIL:

Cnoco0bl MaTEMaTHYECKOTO I0KA3aTeJIbCTBA

npamole KOCGEHHblEe
OCHOBAHHBIC Ha | IOJIHAA MHAYKIUA croco0 OT | OCHOBAaHHBIC Ha
cxemax MIPOTUBHOTO 3aKOHE
JACAYKTUBHBIX KOHTpano3nuuu
YMO3aKIFOYEHU N

HCTIOJTHAaA HWHAYKIUA WKW aHaJIoTusd

Yka3zaHus 110 COCTABJICHUIO 0TYETA: CTYJEHTHI CAAIOT BBIIIOJHEHHbIE TUCHMEHHO
B TETPa/Il YIPaKHEHUS.
Koumponwvusie 6éonpocoi:
1. Yro npencraBiseT CTpOSHHE TEOPEMBI, HA30BUTE BUBI TEOPEM.
2. Ha xakue 1Be rpymnIibl 1eNATCS yMO3AKIIOUSHHUS?
3. Kakue cxeMbl 1€ lyKTUBHBIX yMO3aKIIIOUEHHH MOXKETE Ha3BaTh?
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Kpumepuu oyenxu:

OleHKa «omau4Hoe» CTaBUTCA, €CIIM CTYJCHT HMEET MPOYHbIe 3HAHHS IO
JAHHO# Teme, He JOMYCKaeT OIIMOOK TPHU BBITIOJIHCHUH YIPAKHCHHUNA, TPUBOIUT
MPUMEPHI, KOTOPBIC MOITBEPKIAIOT TCOPETHICCKHIE (DAKTHIL

OLeHKa «Xopouioy CTABUTCS, €CIU CTYACHT BJaJeeT 3HAHUSMHU 10 JaHHON
TeMe, HO JONMYCKAaeT CJMHUYHBIC OINMOKH TIPU BBITIOJHCHUHM MPAKTHUYCCKUX
3aJaHUMN.

OneHka  «y0o61emeopumenbHoy CTaBUTCSA, €CIM CTYACHT HWMEeT
MOBEPXHOCTHBIE 3HAHUA IO TeMe, JNOIMyCKaeT 3HAYUTENHEHOE KOJIMYECTBO OIMNOOK
TIPY BBIITOJTHEHUN TPAKTHYECKUX 3aTaHUH.

O1cHKA «HEy0061emeopUmenIbHo» CTABUTCS, €CIIH CTYACHT 00HApyKUBacT
He3HaHWe OOoJbIIed 4YacTH TEOPETUYECKOro MaTepuana, OoJyiblias dYacTh
HpaKTI/I‘IeCKI/IX 3a;[aH1/11?1 BBIIIOJIHCHA HEC BepHO.

Y4eOnas u cienuajbLHAs JUTEpPaTypa

1. Croitnoa JL.II. TeopeTnueckre OCHOBBI HA4YaJIbHOTO Kypca MaTeMaTHKH: y4eO.
moco0ue i CTY/.yUpexaeHui cpen. mpod. obpasosanus / JLII. Croiinoa. — M.:
Wznatenbckuii nentp «Axagemus» 2014, —272c¢.

2. AwmatoBa M., AMatoB M.A. Maremarnka. YrpakHEHHs U 3a/1a4yd: yaeOHOe
mocoOue Il CTYJCHTOB BBICHIMX IEarOrMYecKUX YUeOHBIX 3aBeleHmid — M.:
W3natensckuii neHTp «AkageMus», 2013

3. http://www.Allmath.ru - 3o MmaTemaTnueckuii moprai, Ha KOTOPOM BbI HaiieTe
000 MaTepral Mo MaTEeMaTHYSCKUM JUCIUTUINHAM.

Pa3nen 3 BeJuunHBI M UX U3MepeHHe
Tema 4. IloHsATHE BEINYHUHBI U €€ U3MEPEHUSL.

IIpakTuyeckoe 3ausTue Ne/

Tema: [loHsaTHE BEIUYMHBI U €€ U3MEPEHUSL.

Hean: ciocobcTBOBaTH CHCTEMATH3AIMN 3HAHHUH 110 TEME.

IIpumensiemoe oGopynoBanme: CroitmoBa JLII. Teopernueckue OCHOBBI
HavyallbHOTO Kypca MaTeMaTHKH: y4e0. MocoOue I CTYA.yIpeskaAeHUH cpell. mpod.
obpazoBanus, [IK, wHTepakTHBHas JOCKa, IIPOEKTOpP, OAHK 3IEKTPOHHBIX
Mpe3eHTalHH.

3aganue 119 NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO!

- MIOBTOPUTH MaTepuan JeKun «[IoHITHe BETUYNHBI U €€ H3MEPEHIS.

Il1an 3ansaTus
|.9xcnpecc-onpoc
1. Yro Ha3pIBaeTCS BEIUUYNHON?
2. HazoBute BUABI BEIIMYNH.
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UTO 3HAYUT U3MEPUTH BEIUUUHY?
CdhopmynupyiiTe onpee/iCHHE YHCICHHOTO 3HAYCHUS BETUYHHBI.
Kaxkwe neiicTBUS ¢ BEIMYMHAMHI MOKHO BEIIIOJIHSTE?
IIepeuncnute cBOCTBA AEHUCTBUM C BETUUYMHAMU.
CpaBHHTE BETUYUHBIL:
a) 1u 48mun  140muH; 6) 23000kr u 2 T305kr
B) 2cyT : 484 20c.
I1l. BemonHNTE yKa3aHHBIE OeCTBUS HAJ BETUYNHAMH:
a)21xkm 7mM + 19xm 57m;  0) 159 45MuH o 3;
r) 15kr 481 — 14KkT 90r; m) 23cyt : 15mun 20c.
IV. Ykaxure BeIMYWHBI, paccMaTpHUBacMble B 3alade, YCTaHOBHUTE BHJ
3aBUCUMOCTH MEKAYy HUMHU. PeruTe pa3nuyHbIMU apu(hMETHUCCKUMHE
crocobamu.
«Kaxoit myTs npoiiaer noes3x 3a 15¢, ecau 60 M oH poxoauT 3a 3 ¢?

ook w

Konmponwsuvie eéonpocoi:

1.ChopmynupyiiTe onpeaeeHie BeTUUUHBL.

2.Kakue BenMYMHBI  Ha3bIBAIOTCS  OAHOPOAHBIMU?  Pa3HOPOAHBIMU?
[IpuBemute mpuUMeEpHL.

3.Kakue BennyuHbl Ha3blBaroTCs cKaylgpHbIMU? Bekrtopubimu? IlpuBenure
TIPUMEPHL.

4.YT10 3HAYUT U3MEPUTDH BEITUUHUHY?

5.Yto Ha3BIBaETCSA YHCICHHBIM 3HAYCHUEM BEJIHMIUHEI?

6.Kakue nelicTBUS ¢ BETMUYNHAMYU MOYKHO BBITIOJHSTH?

7.ChopMynupyiTe CBOMCTBA JEHUCTBHI HAJ BEIMIUHAMH.

8.[yinHa, éMKOCTh, Macca, BpeMs, CKOPOCTh, CTOUMOCTh, IIeHA, IJIOIAIh —
3TO....

Kpumepuu oyenku:

OneHka «omau4Ho» CTaBUTCS, €CIH CTYHEHT BIAJEeT TEOPETHUECKUM
MaTepHaaoM: €IUHMLIAMH U3MEPEHHUs BEJIMYUH, HMX COOTHOLICHHWAMH, BEPHO
BBIIIOJIHACT IPAKTUYECKUE 3aJaHUS.

O1eHKa «X0poutoy» CTaBUTCS, €CIIN CTYAEHT OOHapY>KUBAET MOJHOE 3HAHHE
U IIOHMMaHUE MaTepuaya, yMeeT IIPABUIBHO U JIOTUYHO €0 U3JI0XKHUTh, IPUBOJUT
MIPUMEPBI, OAHAKO JOMYCKaeT He3HAYUTEIbHbIE OUTHMOKM MPH IEePexXo]e M3 OJHOU
€IVMHULIBI U3MEPEHHUS BEJIMUYMH B JPYTYIO.

OueHkKa «yooenemeopumenvHo» CTaBUTCSA, €CIU CTYAEHT U3JaraeT
MaTepuajl HEeJOCTaTOYHO MOJHO, HE MOXET WJIN 3aTpyJIHSeTCS 00OCHOBAaTH CBOU
CYyXJEHUS W TPUBECTH HEOOXOIMMBIE NPUMEPHI; JOMyCKAeT OIIMOKH TIpH
BBINOJIHEHUH IPAKTUYECKUX 3aJaHHM.
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O1eHKa «HEY0061emeopumenbno» CTaBUTCs, €CIIM CTYJICHT 0OHapyXHUBaeT
He3HaHHe OONbIIeH YacTH TEOPETHYECKOro Marepuaia, Ipu (OpMyJTHUpOBKe
OIIpe/IeTIeHUH UCKaXaeT UX CMBICH, IPAKTUYECKUE 33/1aHHs BBIIIOJIHSET HE BEPHO.

Y4yeOHas u ciequaibLHAs JUTEpPaTypa

1. Crotinosa JL.II. TeopeTmyeckiie OCHOBBI HAYAJIFHOTO Kypca MaTeMaTHKH: y4eO.
nmocobue s CTyI.yupexxaeHuii cpen. npod. oopazosanus / JLII. CroiinoBa. — M.:
Wznatensckuii neHTp «Akagemums» 2014. — 272c.

2 .http://www.math.ru/ Ha caiite BBl HalinéTe KHUTH, BHUACO-JICKIHH,
3aHUMAaTeJIbHbIE MaTeMaTHYeCKue (hakThl 1 MHOTOE JIpYToe.

IIpakTuyeckoe 3ansaTue Ne8

Tema: Pewenue 3anau no teme: «/{nuna. [lnomans»

Heanb: oTpaboTarh eqMHULBI U3MEPEHHS JUIMHBI U TUIOMA1, GOPMYJIbI IUIOMIANCH
¢uryp.

I[IpumensieMoe o6opyxoBaHHe: ICHCTBYIOIINE YYCOHWKH IO MaTeMaTHKE IS
mkodsl; [TK, nHTepakTHBHAS AOCKA, TPOSKTOP, OaHK ANEKTPOHHBIX MPE3CHTAIHH.
3agaHue /151 NOATOTOBKM K NPAKTHYECKOMY 3aHATHIO!

- IOBTOPHUTh MaTepuan JeKIuu: «muHa otpeska u ee uzamepenue. CtaHaapTHbIE
SAVHUIIBl JUIMHEI, CBEICHUS 00 WX mpoucxoxaeHun [lnomans ¢urypsr m ee
n3MepeHue. EnrHuLb miomanm»

ILnan 3ansaTHSA
1.OTpaboTka TeOpEeTUIECKOT0 MaTepuala o JaHHO! TeMe.
OTBeThTE Ha BONPOCHI.
1.YUT0 MOHMMAIOT TOJT AJIMHOM OTpe3Ka.
2. Kak mpoucxoauT u3MepeHue JUTNHBL.
3. Ha3oBuTe cTaHAapTHBIC €AMHUIIBI JIIHHBL, CBEACHUS 00 UX MPOUCXOKICHUH.
4. [TaiiTe onpeaencHre TUTOMAan GUTypBI
5. HazoBuTe ocHOBHBIE (hOPMYIIBI H3MEPEHUS TIIIOIIA/IH.
5. Equnnner ruomany. [IpuBeanTe npuMepsl NCTIONB30BaHHUS UX B ITOBCEIHEBHOM
JKU3HU.
Il. OTtpaboTka mpakTHyeckoro marepuaia (pabora B Mukporpymmax). CTyIeHTHI
BBITIOJTHAKOT PA3HOYPOBHEBBIC 3aJaHUA.

3agaum 1 ypoBHs
HaiinuTe miommans npsSMOyroIbHHUKA, €CITH €ro AIMHA 2 M, a IMUpUHa 4 cM.
HaiinuTe miommans mapauienorpaMma, €ciii O/IHa U3 €r0 CTOPOH paBHa 6
CM, a BBICOTA, IPOBEJICHHAS K 3TOH CTOPOHE, paBHA 9 CM.
KareTs! npsimoyronsHoro TpeyronsHuka 12 u 8cM. Haligure nnomans
TPEyToJIbHUKA.
¢ Haiiaure momane npsiMoyrosibHuKa, eciu ero JuymHa 110 e, a mupuna 10 m.

R/
0.0

R/
0.0

>

K2
*
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K2

s Haiiaure ruiomans npsiMOYroJibHOM Tpanelyy, el OCHOBAHUS PaBHBI 8 CM U
10 cM, a 60KOBasi CTOPOHA, MEPIICHANKYJIIPHAS HUXKHEMY OCHOBAHHUIO PAaBHO 5
cM.
Haiigure miomans npsMoyroibHUKa, €CIU ero AauHa 15 aM, a mmpuHa 20 M.
OcHoBanus Tpanenuu 6¢cm u § cM, Beicota 2 cM. HaiinuTe momaas Tpanemnuu.
OcHoBanus Tpanenuu 9 cm u 1 cM, Beicota 4 cM. HaiinuTe miomaab Tpaneium.
OcHoBaHMe TpeyroidbHHUKa 16, a BEICOTA, IPOBEICHHASI K OCHOBAHUIO 5.
Haiinute nuowmanp TpeyrojabHUKA.
« OcHoBaHme napamienorpamMmma paBHo 20, a BBICOTa, MPOBEACHHAS K OCHOBAaHHIO
paBHa 7. Haliaure muiomaaps napauieaorpaMmma.

3agauu 2 ypoBHS.
Croponsl napauienorpaMma paBHel 6 cM 1 10 cMm 1 yron mexay Humu 150
rpagycos. Halinure miomans napauienorpaMmma.
Haiinute mnomans TpeyroJpHHKa CO CTOPOHAMH ScM, 5¢M U § cM.
Croponsl napaiienorpamma pasuel 10 cM u 18 cm u yron mexny aumu 150
rpagycos. Haliiure miomans napauienorpaMmma.
Ilepumetp xBaapara 40 cMm. Haiigure ero miomanb.
IInowans kBaapara 81 kB. cMm. Haligure ero nepumerp.
Hatinure BRICOTY IPSAMOYTONBEHOTO TPEYTOJIBHHUKA, TPOBEIEHHYIO K
TUIIOTEHY3€, €CIIM €ro KaTeThl 8 cM U 15 cM.
OcHoBaHMe paBHOOEIPEHHOTO TPeyrobHUKA 16 cM, OokoBast ctopoHa 10 cM.
Haiigute nnowmaab TpeyrojabHUKa.
uprHa okHA MPAMOYTOIBHOM GopMEI 4 M, a AvHA B 2 pasa OoJbIe.
BoruncnuTe miomans OKHa.

X3

o

X3

o

X3

o

R/
0.0

>

F F FEFE O F

Ykazanua no cocmaenenuro omuema: ot4er MMpEeaAOCTABIACTCA B IMHUCBMCHHOM
BUAC B TCTpaAdxX IJId IMPAKTUYICCKHUX pa60T, B KOHIIC 3aHATUA KaXJasd TpyIlina
BBICTYIIACT C KOMMCHTUPOBAHUEM BBITIOJTHEHHBIX 36U13HI/II71.

Konmponwnuie éonpocut:
Jaiite XapaKTepUCTUKY MTOHATHUSIM:
- JInuHa oTpeska u ee u3MepeHue.
- CTaHIapTHBIC SAMHUIIBI JUTMHEI, CBEACHUS 00 WX IMPOUCXOKICHUU.
- [Inomane Gurypsl u ee m3meperne. EquHAIBI TuTomanm»

Jlomaminee 3aganue. Pemure 3agaqn:

1) Heobxomumo Ha ra3zone pasmepoM 150 M2 yiioXuTh IIHTKY pasmepom 35*35
CM. CKOJIBKO IIJTUTKH TOTpedyeTcs?

2) HyxHO ckiaenTh 00OSMH THIIA «POr0XKKa», KOMHATY, JUIMHA KOTOPOH 6 M.,
muprHa 4 M., BBICOTa 3 M., TUTOIIaIb OKOH U JABEPEH cocTaBisieT 1/5 Bcelt muromamu
cteH. CKOJBKO HYXKHO PYJIOHOB 000€B JUIs CKIICHKH KOMHATBI, €CIIU JJIMHA PYJIOHA
12 M., a mumpuna 50 cm.?
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Kpumepuu oyenku:

OueHka «OmMau4HO»  CTAaBUTCS, €CIM CTYJISHT XOpOLIO  3HaeT
TEOpPEeTHYECKUI Marepual, IPUBOAUT HPUMEPHI IO HM3ydyaeMOW TeMme, NpH ITOM
MOXET 000CHOBATh CBOM CY>KACHUS U BHIBOABI.

OueHka «Xopowto» BBICTaBIsIeTCsT 3a pabOTy, B KOTOPOW CTyIOEHT
OOHapy)XMBaeT IOJIHOE 3HAHHE W MMOHMMAHUE Marepuana, yMeeT HPaBHIbHO WU
JIOTUYHO €ro H3JI0KHUTh, MPUBOJUT IPHUMEPhI, OJHAKO JAOMYCKAST €AWHHYIHBIC
(hakTHIECKHE OMMOKY MPH aHAJIN3E MaTepraa.

OueHKa «y00671€meoOpUmMenbHO» CTABUTCS, €CIM CTYACHT H3Jaraet
Marepuan HEJO0CTATOYHO TIIOJIHO, JOMyCKaeT (aKTHUYECKHEe HETOYHOCTH B
M3JI0KEHNH, 3aTPyIHIETCSI 0OOCHOBATH CBOM CY)KACHHS U IPUBECTH HEOOXOIUMBIE
NPUMEpHI; HapylIaeT MOCIeA0BaTEILHOCTD B H3JI0KEHUH MaTepuara.

OueHka  «HEYO0s1emeopUmenbHo CTaBUTCH, €CIM  CTYJAEHT
oOHapy)XMBaeT He3HaHHE OOJIbIIEH YacTH MaTepuana, He BiaaeeT (HopMyNamu
BBIYMCIICHUS TUIOIIaAeH uryp.

Yue6nas U cnenyMaJbHasH JINTepaTypa

1. Crotinosa JL.II. TeopeTmueckiie OCHOBBI HAYAJIFHOTO Kypca MaTeMaTHKHU: y4eO.
nmocoOue s CTyI.yupekaeHuii cpen. npod. odpazosanus / JLII. Croiinoa. — M.:
Wsnarensckuit neHtp «Akanemus» 2014. —272c.

2.http://www.ru.wikipedia.org  CBoGoaHasi  yHUBepcajbHasi  DHIUKIIONEINS,
HalMCcaHHas Ha PYCCKOM SI3BIKE.

IIpakTnyeckoe 3anaTue Nell.

Tema: Macca tena u e€ usmepenue. CtaHJapTHbIE €JUHUIIBI MacChl, CBEIEHHsI 00
WX MPOUCXOXKJeHNH. Bpems, ero cBoiictBa u u3mepenue. CTaHmaapTHbIE €AMHUIIBI
BpEMEHHU, CBEJIEHUS 00 MX MPOUCXOKICHUU.
Iesn: oTpaboTaTh TEOPETUUECKUIT MaTepHall 0 YKa3aHHOW TeMe.
IIpumensieMoe 060py10BaHMe: BOIIPOCHI JIJIsl aHANN3a, TETPAJU CO CXEMaMHU.
3aganue 119 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

IToBTOPUTH JIEKLIMOHHBIN MaTepuan no teme: «Macca. Bpemsi».

Ilan 3ansaTus

.OtpaboTka TeopeTndyeckoro MaTepuaia mo teme «Macca Tena u e€ U3MepeHue.
Bpewms, ero croiictBa u usMepenue. CTaHIapTHBIC €AMHUIBI BPEMEHH, CBEICHHS
00 X POUCXOKICHHUI
Cmanoapmuule eOUHUYLL MACCBL, C8eOCHUSI 00 UX NPOUCXONHCOCHUU
(coobuenue, npezenmayusi).
1 7= 1000 kr 1 xr=1000r
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1 r=1000 mr 1 =100 xr

1 xr=0,001T 1r=0,001 xr

1 mMr=0,001r 1xr=0,01 11

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

Kaxoe na Baw 8321140 onpedenenue epemenu asiaemcs naubonee mounvim?
Bpems — 370 onpenenéHHOCTh OBITH, XapaKTEPHU3YIOIIasi €ro ¢ TOUYKH 3PEHHS
JUINTENIEHOCTH U TOCNIEN0BATENILHOCTH CMEHBI COCTOSTHHS.

Bpems — 310 0fHa U3 caMbIX OONBIINX 3arafoK Ha CBETE. BOT UMb HEKOTOPHIE U3
MPEICTABICHUH O BPEMEHH, BEIPaOOTAaHHOE PA3IMYHBIME KyJIbTypaMy B TCUCHHE
TBICAYENIETHI YEI0BEYECKON UCTOPHU:

Bpemst — 310 Mepa H3MEHYHBOCTH CHCTEM;

Bpewmst — 3T0 cBoeoOpa3HbIe Yackl, CiyKaliue JUisi CAHXPOHH3AIMH COOBITHII;
Bpemst — 3T0 cyOBEKTUBHBIE OLIYILEHHUS JUTUTEIHLHOCTH MTPOIIECCOB;

Bpemst — 310 Mepa cTporo moBTOPSIEMBIX IPOLIECCOB, KOTOPBIE MPOTEKAIOT B
CTaTUYHBIX CUCTEMaX;

Bpemst — 310 00beKTHBHAS PeanbHOCTD SBISOIIAsCs (POPMOIi OBITHSI MAaTEPHH;
Bpems — 370 ynoOHBIH crioco0 onucaHus IBIDKCHHUS TeJ M IPOUCXOAAIINX B MUpPE
MPOLIECCOB.

Onupasch Ha TOJIKOBBIM clioBapb pycckoro sizbika C.M. OxeroBa, noHsATHE
«BpeMs» MOXKHO OXapaKTEepU30BaTh TaK.
1.B dwiocobun: omHa U3 OCHOBHBEIX OOBCKTHBHEIX (hopM (Hapsamy c
MIPOCTPAHCTBOM) CYIIECTBOBAHUS OECKOHEYHO pa3BUBAIOILEHCS MaTepuH -
MOCJIEIOBATENbHAs CMEHA €€ SABIEHUWH U COCTOAHUH. Bne 6pemenu u
nPOCMPANCmMEa Hem OBUICEHU MAMepPU.
2. IIpoaomKUTETFHOCTD, JIUTEIBHOCTh Yero-HUOY b, N3MepAeMas CeKyHIaMH,
MUHYTaMH, 4acaMu. Cpednee cymounoe epems.
3. I[IpoMexxyTOK TOW WM MHOM AIUTEIBHOCTH, B KOTOPBII COBEpIIAETCS YTO-
HUOY /b, TIOCIIEIOBATENIbHASI CMEHA YacOB, THEH, J1eT. Ompe30k spemeHu.
4. OnpeneneHHbIi MOMEHT, B KOTOPBIH IPOUCXOIMUT 4TO-HUOYIb. Hasnauume
8peMsL 3ace0aHus.
5. Ilepuogn, snoxa. Bo éce spemena (6cezoa).
6. Ilopa nns1, rona. Beuepnee spems.
7. Hoxxomsmwii, ynoOHBIN CPOK, OJIaronpuATHEIH MOMEHT. He eépemsa cudembs
cnooica pyku. Becemy ceoe epems.
8. [lepwo iy MOMEHT, He 3aHATHIA YeM-HUOY1b, CBOOOAHBIN OT YeTO-HUOYIb.
To xe, uto mocyr. CeobooHoe epems.
ExuHuIe! n3sMepeHns BpeMeHn:

1 ron = 12 mecsueB = 52 Henenu

1 Mecan = 4 Hepenu

1 Henensa = 7 cyTok
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1 cytku = 24 yaca = 1440 munyT = 86400 cexyHx
1 wac = 1/24 cyrok = 60 MunyT = 3600 cexyHn
1 munyTa = 1/1440 cyrok = 1/60 yaca = 60 cexyHn
1 cexynaa = 1000 MmuuMceKyH
Kanengape u ero Busbl (coobwenue, npezenmayusi).
JIyHHBIH KaJeHaph;
ConHEYHO — TyHHBIN KaJICHIAPb;
IOnmmanckuit KaneHaaps («CTapblid CTHIIBY);
I'puropnanckmii kKadeHIaph («HOBBIA CTHIIBY) H AP.

I1.0TpaboTKa MpaKTHYECKOTO MaTepHaia.
1. BeimosHUTe yKa3aHHBIE ASHCTBUS HaJ BEITHUIMHAMU:
a)21lm 7om + 19m S5am;  0) 15kr — 4xr 200r;  B) 15M 45¢M » 3;
r) 151 680kr 140r: 7,  m) 221 : 15kr.
2. CpaBHHTE BEJTUYUHBIL:

a)2xkM320mu 2 xM; 6)400cm? u 4,1am%; B) 8 M3 u 8Mm3 20mM%; 1) 2 krwm
2xr 120r.

3. Pemmre 3amaun 1 00BSICHUTE, KAKUE OTIEPAIMH HAJl BENIMYNHAMU OBLIN TIPH 3TOM

BBITIOJTHCHBI.

a) [Tnomans npsiMoyronpHKKaA B 3 pa3a Oosblle IIomaan kBaapara. JyimHa

npsMOyrosibHUKA 96 cM. UeMy paBHa MIMpHHA MPSIMOYTOJIbHUKA, €CIIH CTOPOHA

KkBazpara 48 cm?

6) s mocTpoiiku 31aHUS HEOOXOIUMO BBIPBITH KOTIOBAH AJTHUHOU 36 M,
mmpuHa 12 M 1 rry6uHoi 2 M 5aM. CKONBKO peificoB TOJIKHBI CIIENIaTh
TPEXTOHHBIE MAIIMHBI JJI BBIBO3KU 3€MJIM TIPH YCIIOBHH, YTO 1M ee IMEeT Maccy
1,6 7
4. YKaxuTe BEIIMYUHBI, pacCMaTPHBAaEeMbIe B 3aJjaue, yCTAHOBUTE BUI 3aBUCUMOCTH
MEXIy HUMH. Pemute pa3nuuHbIMU apupMETHIECKUMH CIIOCOOaMHU.

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

1.Ha3oBuTe eqUHNIIBI H3MEPEHNS BETHYHH.
2.Kakue COOTHOLIEHHS CYHIECTBYIOT MEXly €AMHUIIAMU U3MEPEHUs?
Jomammnee 3axanue: [loxrorosuts napopmanmo «MHTEPECHBIE ®AKTHI O
BPEMEHU U ET'O U3BMEPEHU»
Yxka3zaHus 10 COCTABJIEHHMIO 0TYETA: CTYACHTHI CIAIOT TETPAIH C BHIOJHECHHBIMH
3aJIaHISAMU.

Konmponwsnuie 6onpoceot:
1.HazoBuTE anropuT™M H3ydYeHHUs KaXXIOW W3 BEIWYMH. JUIMHBI OTPE3Ka, MAacChl,
éMkocTH (00bEMa), BpeMEHH, TUTOMIAIH.
2.KakoBa npakTHieckasi HalpaBJICHHOCTb TeMbI «BeanauHb»?

Kpumepuu oyenku:
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Ol1eHKa «OmMAUYHO» CTaBUTCS, €CIIM CTYJICHT BJIaJieeT HaBbIKAMH pabOTHI C
BEJIMUMHAMHU. B  W3NOKeHWM Marepuaia UyBCTBYETCS CaMOCTOSTEIBHOCTh
MBILIIEHUS CTYICHTA, JIOTUKA M3JI0)KEHHS MaTepuarna.

OueHka «Xopowto» BBICTaBIsIeTCsT 3a pabOTy, B KOTOPOW CTYIOEHT
0oOHapy)XMBaeT TIOJIHOE 3HAHWE W MOHMMaHUE MaTepualia, yMeeT MNPaBHIbHO U
JIOTUYHO €ro W3JIOKHUTh, MPUBOJUT IPHMEPHI, OJHAKO JOIyCKAaeT €AWHHYHBIC
(hakTHIeCKHE OMMOKH MPH BHITIONHEHUH 3aJaHAN.

OleHKa «Y00671€mEOpUMENbHO» CTABUTCS, €CIM CTYACHT H3Jaraet
Marepuan HEJO0CTAaTOYHO TIIOJIHO, JOMycKaeT (akTHUeCKHe HETOYHOCTH B
M3JI0KSHUH, 3aTPYIHIETCS] 000CHOBATH CBOM CY)KACHHS U MTPUBECTH HEOOXOIUMBIC
MPUMEPBI; HAPYLIAET MOCIEAOBATEILHOCTD B H3JI0KEHUH MaTeprana.

OueHka  «HEY0061emeopUmMenbHoy CTaBUTCH, €CIM  CTYJAEHT
oOHapy)XMBaeT He3HaHUe OOJIbIIEH YacTH MaTepHaia, I0MycKaeT IpyOble OMINOKH
IIpY BBITIOJTHEHUN 3a[[aHHI>i.

Yu4e6nas U cnenMaJbHasi JINTepaTypa

1. Croiinora JLII. TeopeTrueckre OCHOBBI HAYAJILHOT'O Kypca MaTEMaTHUKHU: y4eO.
nmocoOue s CTyH.yupexxaeHuii cpen. npod. odpazoBanus / JLII. CroiinoBa. — M.:
M3narensckuit neHTp «Akanemus» 2014. —272c.

2.http://www.ru.wikipedia.org  CBoGoaHasi  yHUBepcajbHasi  DHIUKIIONEINS,
HaIlMCcaHHas Ha PYCCKOM SI3BIKE.

3.http://free-math.ru/ Jlrobute wmaremaruky! WHTepecyiitech MaTeMaTHKOI!
VYBaxaiite Mmarematuky! Mbr cobupaem it Bac Tompko camoe ToONe3HOE H
HHTEpecHOe. YUuTech ¢ Hamu!

Pa3nen 4 IIpubauskéHHbIE BHIYHCIEHUS
Tema 4.1 [lorpenrsoctu

IMpakTnyeckoe 3ausiTue Nel2

Tema: Pemenue 3amay Ha BBIYMCICHHE NPHONMKEHHBIX 3HAYEHUH BEJWYUH U
MOTPEeNIHOCTEH NPUOIKEHIH

Hean: crocoOcTBOBaTh BBHIPAOOTKE YMEHHWH pemaTth 3aadd Ha BBIYHCICHHE
NpUOTMKEHHBIX 3HAYSHUH BEJIMUMH U TTOTPEITHOCTEH MPUOIIMKEHNH .
IIpumensieMmoe oGopynoBanme. boromomoB H.B. Ilpaktuueckme 3aHATHS MO
matematuke, IIK, wHTepakTHBHas JOCKa, NPOEKTOp, OaHK 3IEKTPOHHBIX
MIPE3EHTALMM.

3aganue 119 NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO!

IToBTOpUTL JIEKIMOHHBIM MaTepuan 1o Teme: «lIpuOmmKeHHOEe 3HaYeHHE
BEJINYMHBI. AOCOIOTHAS M OTHOCUTENbHASI IOTPELTHOCTI.

Il1an 3anaTus
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1.IToBTOpEeHME N3Y4UEHHOT0 MaTEPUAJIa

Abcontomnan u OMHOCUMENbHAA ROZPEUIHOCING YUCTd.

B kadecTBe XapakTEpUCTHK TOYHOCTH HPHUONMIKEHHBIX BEJIMYHMH JFOOOTO
IPOUCXOXKAEHUS  BBOIATCS  IOHATUS  aOCOMOMHOU U OMHOCUMENbHOU
no2peutHoCmy 3TUX BEIIHUIUH.

0O603Ha9MM Yepe3 a IPUOIIDKEHHE K TOYHOMY YHCITy A.

OH[Z. Benunuunna Aa=A-a Ha3bIBACTCA IMOTPCHIHOCTHIO HpI/I6J'II/I)KeHHOFO quciia
a.

Onp. AGCONTIOTHON MOTPENIHOCTHIO A NPUOIMKEHHOTO 4YHCIa a Ha3bIBaeTCs

BemamHa =|A- “l.

HpaKTI/I‘IeCKI/I TOYHOE YHCI0 A OOBIYHO HCU3BCCTHO, HO MbI BCCTIa MOXKCM YKa3aThb
T'paHUIlbl, B KOTOPBIX U3MCHACTCA abCoIIIoTHAs NOrpCurHOCTb.

o o fa
Omp. IIpenensHoll aOCOMIOTHON IOTPEIIHOCTBIO  © IPHOMMXKEHHOTO 4Yucia a

Ha3bIBACTCS HAMMEHBIIAs U3 BEPXHUX TPAHMUIL JJIs1 BETUUUHBI A , KOTOPYIO MOKHO
HaWTH MPU TaHHOM CIIOCO0E MOTYYEHHsI YnCIa a.

fa
Ha IPAKTUKE B KaA4YCCTBC a BLI6I/Ipa}OT OAHY W3 BCPXHUX TI'pPAaHUL] IS -ﬂ,
J0CTaTOYHO 6J'II/13KyIO K HanMEHBIIICH.

=|A - a- A =A=a+h A =a xA
Mockomeky 2 =14~ @l 0@~ s @ . lHOr1a IHIIYT: a

AOCONIOTHAS TOTPENIHOCTh - 3TO Pa3HUIA MEXKIY PE3YJIbTaTOM H3MEPEHHUS H
HCTHHHBIM (J€HCTBUTENBHBIM ) 3HAYCHUEM H3MEPSAEMOi BETUUNHBI.

AOCONIOTHAST TOTPENIHOCTh W TpejeibHas aOCOJMIOTHAs IMOrPEIIHOCTh HE
JOCTAaTOYHBI JUJIA XapaKTCPUCTUKU TOYHOCTU HUBMCPCHHUA WM BbIYHUCIICHUA.
KauecTBeHHO 0oJiee CylecTBEHHA BEJIMYMHA OTHOCUTEIBHON MTOTPEHIHOCTH.

OH[!. OTHOCUTEIIEHOM MOTPEIIHOCTBIO o HpI/I6J'II/I)KGHHOFO qyucjia a Ha30BEM

o =£.-EI =0,
la

BENTMYMHY:
. . P
Omp. TIpenebHOM OTHOCHTEIBHON MOTPEIIHOCTRIO @ MPUOJIMKEHHOTO YKCIa a

_ A,
o ,a #0. <
|UI A =A ol O, =0
HA30BEM BEITMUHHY Tak kak 7 d
TakuM 00pazom, OTHOCHTEIbHAS TIOTPEUTHOCTH OTPEIeIISIET (baKTHlIeCKI/I BEITUYHHY
a0COJIIOTHOW TMOTPEIIHOCTH, MPHUXOMAMIEHCS Ha EIUHUILy H3MEpsSeMOro WU

BBIYUCIIACMOI'O HpI/I6J'II/I)KeHHOFO qucia a.

2.3akpenieHue N3y4eHHOI0 MaTepHaJia
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Ipumep 1. Oxpyrisii TOYHBIC YUCIa A 10 TpeX 3HAYAIIUX LUQPP, ONMPEICIUTH
abcooTHY!0O D M OTHOCHTENBHYIO O MOTPEIIHOCTH TMOTYYCHHBIX MPUOIMIKCHHBIX
Yyycell.
Hano: A=-13,327
Haittu: A-abGcomoTHas MOrPEeIHOCTh, & —OTHOCHTENBbHAS IOTPEITHOCTh
Pemenue:

0.027

a=-13.3  A=]-13.327-(-13.3)|=0.027 , = 13.31%100%=0.203%
Otset: =0,027; 6=0.203%A

Ipumep 2.Tlpu wusmepeHuu otpeska | uCmonb30Banu JHHEHKY, LEHA JENCHUS
mKanel KoTopoit paBHa 0,5 cM. Ilomyumnm mnpuONMKEHHOE 3HAYCHUE ITMHBI
otpeska a = 204 cMm., Ipu U3MEPEHUN MOTJIH OMIHONTHCS He Oonee, yeM Ha 0,5 cM,
T.€. a0COJIIOTHAs OTPEIHOCTh N3MepeHusl He npesbiiiaeT 0,5 cM.

Ipumep 3. OnpenenviM TpeACabHYIO aOCOJTIOTHYIO MOTPEHIHOCTh 4ucia a=3,14,
B3TOTO B Ka4eCTBE MPHOINKEHHOT0 3HAUSHHUS YUCTIA T

U3zBectHO, uTo 3,/4<7<3,15.01CI011a CIEyET, UTO

|a — 7 |< 0,01.

3a npeenbHy0 a0COMOTHYIO OTPEITHOCTh MOKHO MPHHATH uucio D, = 0,01.
Ecmu xe ydects, uto 3,/4<m<3,142, TOo momyuuMm nydmyro oueHky: D, = 0,002,
Torga w ~3,14 +0,002.

OTHOCHTETbHASI MOrPemHOCTh (ommOKa). 3HAHUA TOJNBKO a0CONIOTHOM
MOTPEIIHOCTH HEJOCTATOYHO [UIS XapaKTePUCTUKH Ka4eCTBA H3MEPCHHUSI.

Ipumep 4. IlycTh, HaTIpUMeEp, PH B3BEIINBAHUU JBYX TEII MOYYCHBI CIICTYFOIIIC
pe3ybTaTHL:

P1=240,3 +0,1 .

P=3,8+0,1 .

Omnpenenure caMOCTOSITENLHO 4eMy OyZeT paBHAa OTHOCHTENbHAsi MOTPEIIHOCTb
B3BELIMBAHMS.

JomamHee 3amanme: 1monoOparb 4 3agaud HA BBIYHCIEHUE TNPHOJIMKEHHBIX
3HAYCHMH BEJIMYMH M TOTPELIHOCTEH MPHOIKEHUH

Konmponvnvie éonpocwi:
1. CoopmynupyiiTe  ompeneneHuss  aOCOMIOTHOM W OTHOCHTEIBHOM
MOTPEIIHOCTH
2. TlpuBeawre mNpUMEpPHl HA MCIOJH30BAHKE NPUOIMKEHHBIX 3HAYCHUI
BEJTMYMH.
Kpumepuu oyenxu:
OneHka «oOmauyHo» CTABUTCS, €CIM CTYOCHT TIIyOOKO  yCBOWII
TEOpETHIECCKHUE NOHATHS, (HOPMYIIBI, KOTOPBIE YCHEITHO NPUMEHSET IPH PEIICHUH
3amad.
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OrueHka «xopouto» BBHICTaBIsIeTCsl 3a paboOTy, B KOTOPOH CTYICHT BiajeeT
TEOPETUYECKUM MAaTepHaJoM, HO 3aTpyJHSIETCS B aHATUTUYECKOM M3JI0KCHUU
Mmarepuara.

OueHka «yooenemeopumensHoy BHICTaBIsETCA 3a paboTy, KOTOpas B 00LIeM
IUIaHE COOTBETCTBYET TpeOOBaHMSAM K JAHHOMY BHIY paboT. OTCYTCTBYIOT
CaMOCTOSATENIBLHOCTh CY)KACHHMH, YETKNE BBIBO/IBI, YOS TUTEIbHBIE IPUMEPHI.

OueHka «Heydos1emeopumenbHoy BBHICTABIETCS 3a PaboOTy, KOTopas He
COOTBETCTBYeT TpeOOBaHMAM K JAaHHOMY BHIy paboT, HET TPaBHIBHO
BBITIOJTHEHHBIX 3aJaHUH.

Y4yeOHasi u ciequaabLHAsA JUTEpPaTypa

1. Mexnenxuit U. JI. Matematuka, CITO. - M.: Akagemus, 2008.

2. boromonoB H.B. Ilpaktuyeckue 3aHsATHS NO MareMmaTHke. l3maTenncTBO
IOpaiir, 2014

2.http://www.ru.wikipedia.org CpoGomnast  yHHBEpCalbHas  SHIMKIOIEIHUS,
HalMCcaHHas Ha PYCCKOM SI3BIKE.

3.http://www.math.ru/ Ha calite BBl Halgére KHUTH, BUAEO-JIEKIUH,
3aHUMATeNbHbIC MaTeMaTHYeCKue (DaKThl 1 MHOTOE JIPYToe.

Tema 4.2 [IpoueHTsI
[pakruyeckoe 3ansiTue Nell

Tema: «lIpouent. OcHOBHblE 3anauu Ha mpoueHThl. [IpaBuna HaxoXIEHUS
MPOLIEHTHOTO COOTHOIIIEHUS.

Heab: crmocoOCTBOBAaTh BHIPAOOTKE yMEHUW peuiaTh 3aJadydl Ha BBIYUCIICHUE
IMPOUEHTOB, PAaCCMOTPETh BUAbI U AJITOPUTMBIL peHIeHHfI 3aJa4 Ha IMPOUCHTHI
MOKa3aTh MPAKTHUECKYIO 3HAYMMOCTh PEIIAeMBbIX 3a/1a4.

Ipumensiemoe odopyaoBanme: boromonoB H.B. Ilpaktuueckue 3aHsATHS TIO
matematuke, IIK, wuHTepakTHBHas JOCKa, NPOEKTOp, OaHK 3IEKTPOHHBIX
Mpe3eHTaluH.

3aganue 119 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

[oBTOpUTE NEKIMOHHBIA MaTepuan mo Teme: «[Iporment. OCHOBHBIC 3ala4yd Ha
NpOIEHTHL. [IpaBuiia HAX0XKIEHHUS MIPOICHTHOTO COOTHOIICHUS .

Ilan 3ansaTus

1.IToBTOpEHME M3Y4YEHHOT0 MaTepuaa

3agava 1.

Kats ect mupoxok ¢ MaIMHOBEIM BapeHbeM. Ilocie kax1oro oTKyChIBaHHS Macca
nmupokka ymenbmaerca Ha 20%. Ilocrme BTOpOro OTKYyCBIBaHHS OHAa COCTaBHIIA
160r. Kakoii ona Obuta BHayane? CMosxer i Kars npu Takux yCJIOBHSIX OECTb
MUPOKOK?
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Pewenue:

1) 100% — 20% = 80%- mpoleHTHOE COJAEpKAHUE MUPOKKA MOCIE MEPBOTO
OTKYCBIBaHMUS;

2) Bropoe oTKychIBaHHE IPOMCXOAUT OT OcTaTka. =16% — OTKycHiIM BO BTOPOii pa3
3) 80% — 16% = 64% — mpOILEHTHOE COAEPKAHUE MHUPOKKA IOCIIE BTOPOTO
OTKYCBIBaHMUS;

4) T.x 64% paBubI1 60 I, MeeM (T) — IepBOHAYATBHASI Macca MUPOKKA

Ortser: 250r, HET

3agaya 2.

B marasmne 6aton xne6a ctout 10 py0., a Ha JOTKe IIeHa Takoro xe OaroHa — 9
pyo.

Onpenenure:

1) Ha ckonbko nmpoLEHTOB JelIeBiie MpoJaeTcst 0aToH ¢ JIOTKA, YeM B MarasuHe?
2)Ha ckosbKo MpoleHTOB 0aToH Xj1eba B Mara3uHe JOPOXKe, 4YeM Ha JIOTKe?
Pewenue:

1) Ilo ycnoBuro 1ieHa “memieBoro” 6aToHa cpaBHMBaeTCs C IIeHOHM “mopororo”. B
TaKux 3aj1adax Bceraa 3a 100% npuHUMAIOT TO, ¢ YeM cpaBHuBatoT 100% — GaToH
B marasuHe: = 90% 100%-90%=10% — nponmaeTcs AemieBIe ¢ JOTKA

2) Ha stot pa3 “moporoii” 6atoH cpaBHuBaercs ¢ “memeBbM”. 3Haunt 100% —
Oaron Ha motke: = 111,1% 111,1% - 100% = 11,1% — mpomaetcs mOpoxke B
MarasuHe

OrtBer: Ha soTKe OaTtoH Ha 10 % nmemesie, yeM B MarasuHe; B MarasuHe OaToH Ha
11,1% nopoxe, yeM Ha JOTKE.

3anaua 3

Ha cknane 6buto 100 kxr siroa. AHanmu3 mokasan, uto B sronax 99% Boabl. Uepes
HEKOTOpOE BpeMs YacThb BOJbI WCHApuiach, U €€ MNpPOLEHTHOE COJEpKaHHE B
arofax ynayuo 10 98 %. CKoNbKO Tenepb BECST AropI?

Pewenue:

Pemast 3aa4m, B KOTOPBIX pedb WAET O CBEXUX M CyXMX (pyKTax W T. I, Kak
MPaBHJIO, CIEAYET HAWTH MacCy CyXoro BeIecTBa, KOTOpast OCTaeTcss HEM3MEHHOM.
1) Haiinem maccy cyxoro BemiectBa B srogax. 100%-99% =1% -nponentHOE
coJiepkaHue cyxoro BemiecTBa B srozax; 100: 100 = 1(kr) — macca cyxoro
BEILIECTBA.

2) 100%-98% =2% — mpoLeHTHOE COIEepKaHHe CYXOro BELIECTBA B Srofax MoCie
UCTIapeHHsl YaCTH BOJIBI;

3) Haiinem wHOBywo Maccy srog. T.x. 2% paBael 1 kr, uMeeMm
= 50(xr) OtBet: 50 kr

3apava 4 .

Caexmit Tpub comepxut 90% Bompl, a cymensiii 15%. CKoIbKO CyIIeHBIX TPHOOB
monyautcss U3 17 xr cBexknx? CKOJBKO HAJ0 B3STh CBEXKHX TPHUOOB, YTOOBI
HOIY4UTh 3,4 KT CyIIEHbIX?

Pewenue:
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1) 100%-90% =10% — mnpoLEHTHOE COAEP)KAHHE CYXOro BELIECTBA B CBEKHX
rpudax; = 1,7(kr) — macca cyxoro BemecrBa 100%-15% =85% — npouentHoe
CoJIep’KaHHe CyXOro BelllecTBa B CylleHbIX rpudax; T.k. 85% paBHsl 1,7 kr, uMeeM
=2(Kr) — CyIIeHbIX IpHOOB
2) Haiinem Mmaccy cyxoro BemecTBa B 3,4 kr cymeHslx. T.x 2,89 kr paBHbsl 10%,
numeeM 28,9 (Kr)- cBeXXUX rpuOOB HAIO B3SITh
Ortser: 2 kT, 28,9 X
3agaya 5.
B 400 r Bomer pactBopmwim 80 T comm. KakoBa KOHIEHTparusl MOJIYYCHHOTO
pactBopa?
Pewenue:
1) Yurem, 9To Macca nosydueHHoro pactopa 400+80 = 480(r)
2) Ckoubko mporeHToB 80 1 coctaisirot ot 480 r? 80:480*100%= 16,7%
OtseT: 16,7% KOHILIEHTpaLUs MOJyYEHHOTO PacTBOPA.
2.3akpenyieHHe HM3Y4YeHHOI0 MaTepHuaja. 3ajaud A CaMOCTOSATENIBHOIO
peleHus
3apaua 1.IIpu cymke pomarku tepsiercss 85% nepBoHaualIbHOTO Beca. Ydaruecs
cobpamu 105 kr mBeToB pomamkH. J[0CTATOYHO JIM 3TOTO KOJMYECTBA, UTOOBI
BBITIOJTHUTD B3ATOE 0053aTEIBCTBO — CAATH B anTeKy 15 Kr cyxoil pomarku?
3agauya 2.Bximamguuk B35t u3 coepOanka 25% CBOMX JAEHET, IOTOM OCTaBIIUXCSA U
emé 64 Teic. p. I[locne sToro y Hero ocranoch Ha cOepkHmKKe 15 % Bcex ero
nener. Kak Benuk Bkiana?
3agauya 3. MeGenbHblii rapaUTYp cromn 25 000 py6ieii. KakoBa OyneT ero 1ieHa,
€CJIH B CBSA3M C POKAECTBEHCKHUMHM INpa3fgHUKAMH, B Mara3uHe OOBSBICHA CKHIKa
Ha 10% Ha Bcto Meb6ens?
[Tpumedanue: BayKHO OOPAaTUTh HA BO3MOXKHOCTB O0Jiee parMOHAIEHOTO PELIeHHUs C
YYETOM HOBTOPEHHOr0 Ha YCTHOM cuere akra, uto HaiiTn10% MOXHO, pa3aenus
3aJlaHHyI0 BenuunHy Ha 10.
3agaua 4. Hekotopelii ToBap cHayana mogopoxan Ha 10%, a 3aTteM BO Bpems
pacnpoaaxu nogeuesen Ha 10%. M3menunace v ero neHa?
3amaya 5. AHTUKBapHBII MarasuH, KynvB JBa npeamera 3a 225 Teic. py0., mpoaai
nx, noiayduB 40 % npuObiy. 3a Kakylo IieHy ObUI KyIUIEH Mara3MHOM KaKIbId
IpeIMET, eCIIH TIPH MIPOJIake IEePBOTO NpeaMeTa OblIo mosrydeHo 25% npuosim, a
Broporo —50%?
Otset: 90 THIC. pYO.; 135 THIC. PYO.
3agaya 6. Croumocts 70 3K3eMIUIIPOB MEPBOTO ToMa KHUTH U 60 3K3eMIUIIPOB
BTOpOro Toma coctaisuia 230 Teic. py6. B JMeHCTBUTENLHOCTH 32 BCE OTH KHHUTH
ymtatuwin 191 Teic. py6., Tak Kak Oblila MPOW3BEACHA CKUIKA: HA TEPBBIA TOM -
15%, a na Bropoii Tom - 20 %.

IIpoBepounas padora
3agaun Ha MPOLEHTHl YAOOHO pelaTh EAMHBIM METOAOM — COCTABJICHHS
nponopuuu. Ilpumep. KoMucCHOHHBIN Mara3uH NOMOraeT HACENEHUIO MPOAaBaTh
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Bewy u Oepér 3a ycuyry 7% ... OT CTOMMOCTH IpoJaHHO# Bemmu. CKOJIBKO AEHer
YIepKUT Mara3uH, eciy Belllb Obu1a rnpojaHa 3a 5460 pyo.

I Bapuanr
1./lHeBHas HOpMa BBITAUMBAHUS TOKapeM JieTajeil cocTaBiser 24 neTanu.
Tokapp BBINOJHUI 3a JEHb pPaboTy, cocTaBistomyto 125% nHopmbl. CkoJbko
JieTajei BBITOUMI TOKaph 3a JeHb?
2.Toxaps BeITOUMI 3a neHb 30 meraneii, uto cocraBmino 125% . KakoBa nHeBHas
HOpMa BEIPAOOTKH TOKaps?
3. laeBHas HOpMa BEIpAOOTKM TOKaps 24 meranu, a BeiTouma oH 30 meraneil. Ha
CKOJIBKO % BBITIOJHWII TOKaph THEBHYIO HOpMY?

II Bapuanr
1.B mxone 800 yuammxcsi, u3 Hux 120 cnoptcmeHoB. CKOJIBKO MPOILIEHTOB
COCTaBJIAET YUCJIO CIOPTCMEHOB OT YHCJIA yJalluXcs.
2. CocTaBUTb U PELIUTH OOPATHYIO 3aa4y- Ha HAX0XKACHHE IPOLIEHTOB OT YHCJIa.
3. CocTtaBuUTh U peEHmIMTh OOpaTHyIO 3aJady- Ha HAXOXKAEGHHE YHCNIA IO €ro
MPOIICHTaM.

III Bapuanrt
1.bpuraga momkHa MO MJIaHY HOCTPOUThH >kujol aom 3a 400 muel. OnHako,
paboTtas M0 HOBOW TEXHOJOTHH, 3Ta Opuraja moctpomna noM 3a 320 maeit. Ha
CKOJIBKO TIPOIIEHTOB COKPAaTHIIOCH BPEMsI CTPOMTENBCTBA JoMa Onaromaps HOBOH
texHonoruu? (CpaBHUTE OTBET C OTBETOM CIEAYIOIIEH 3a1aun).
2. Pabouwmii 3apabateiBan 320 py6. B gac. [ocne mepexona Ha HOBYIO TEXHOJIOTHIO
oH 3apaboran 400py0. B gac. Ha ckoibKo MPOIIEHTOB BEIpOC 3apaboToK pabouero?
3.CpaBHHTH C OTBETOM IpebIayIneH 3aaa4un. [loguemMy oTBEeTHI pa3Hbie?

Yka3aHusi 10 COCTABJICHHIO 0TYeTA: CTYIEHThI CAIOT BBIIIOJHEHHBIE IUCbMEHHO
B TETPajy YIPaKHEHUS.

Kpumepuu oyenxu:

O1eHKa «OMAUYHO» CTABUTCS, €CIH CTYACHT UMEeT IIyOOKHe 3HAHUS IO
JNAHHOM TeMe, CBOOOMHO BBINOJHACT pEIICHHE 3aJa4 Ha MPOICHTHOE
COOTHOLLIEHHE.

OneHKa «XOpoutoy CTAaBUTCS, €CIH CTYJICHT OOHApYKHBAeT XOpolice
BJIa/ICHHE METOJIMKOH pelIeH sl 3a/1a4 Ha MIPOLIEHTHI.

OueHka «yooenemeopumenvno» CTaBUTCS, €CIU CTYACHT HUMEET
MMOBEPXHOCTHBIC 3HAHUS 10 TEeMe, JTOMYCKAaeT 3HAUYUTEIHHOE KOJUYECTBO OIMIMOOK
ITIPY BBITIOJTHEHUH MPAKTHYCCKUX 3a)1aHm71.

O1eHKa «HEYO061emeopUmenbHo» CTABUTCA, €CIIA CTYIeHT 00HApy>KUBaeT
HE3HaHWe OOJBIICH YaCTH TEOPETHYECKOTO MaTepuana, KOTOPOe BIEYET OOJBIIOE
KOJIMYECTBO OIMUOOK MPH BHITIOTHEHUH MPAKTHYCCKUX 3aTaHUH.

Y4yeOHasi U cHieNHAJTbHAS JUTEpPaTypa
1. Tlexneuxwuit M. [I. Matematuka, CI1O. - M.: Akagemust, 2014.
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2. Cmupuna M.C., Crnupur II.A. Teopus BeposTHOCTEl M MaTeMaTH4yecKas
cratuctuka, CIIO. - M.: Akanemus, 2014,

3. http://www.Allmath.ru - 3o MmaTemaTnueckuii moprai, Ha KOTOPOM BbI HalimeTe
000 MaTepHal M0 MaTEMATHYECKUM TUCIIUTLIMHAM.

4. http://www.math.ru/ Ha caiite BBl HaligéTe KHHUTH, BHIEO-JEKIUH,
3aHUMATEbHbIE MaTeMaTHYeCKhe (PAaKThl, pas3IUYHbIE MO YPOBHIO U TEMaTHKE
3a7a4H.

Pa3gen S DiieMeHTHI TEOPUH BePOSATHOCTEH U MAaTeMaTHYeCKOil CTaTHCTHKHU
Tema 5.1 DneMeHTH KOMOMHATOPUKH

IIpakTuyeckoe 3ausitue Nel4

Tema: IlepectanoBku, pa3MeleHus, coueTanus. PopMysbl YUCIA NIEPECTAHOBOK,
pa3MelieHuil, coueTaHui

Lean: yuuThcs periath 3aJadyd Ha MpUMEHEHHE (DOPMYI YHCIa MEPECTaHOBOK,
pa3MenieHuil, coueTaHui

IIpumensiemoe obopynosanue: Ilexneuxuit M. [I. Maremaruka, Cnupuna M.C.,
CnupuH I1.A. Teopus BeposTHOCTEH U MaTeMaTUYECKasi CTATUCTUKA, IPE3CHTALNS
3aganue 1719 MOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO!

MOBTOPUTH JIGKIMOHHBIA Matrepuan 1o Teme: «llepecTaHOBKH, pa3MeEIeHHUs,
coueraHusi. DopMyIEl YHcTa IEPECTAaHOBOK, Pa3MEIICHHH, COUCTAHUN ».

ILnan 3aHsaTHS
1. IToBTOpEeHne U3y4YEHHOT0 MaTepHaJa.

Ilepecmanoeku 6e3 noemopenuil.

[TepecTaHOBKM - 3TO KOMOWHAILIMM, COCTOSIIME M3 OJHHX U TEX XKe
3JIEMEHTOB M OTIMYAIOIIMECS TOIBKO MOPSAKOM PACIIONIOKEHHS 3TUX DJIEMEHTOB.
Bo3bMeM n pa3snu4HBIX 3JEMEHTOB ai, a2, a3, ... an; OyAEM IEPecTaBiATh 3TH
9JIEMEHTHl BCEBO3MOXKHBIMH ~ CIIocoOamu, OCTaBisiA 0e3 W3MEHEHUSl YHCIIO
3JIEMEHTOB M MEHSISI TOJIBKO TOPSA0K MX pactionoxeHus. O003HaunM odliee 9uciio
HOJIyYEHHBIX TaKuM 00pa3oM repectanoBok P(n). P - mepBast OykBa dpaHiry3ckoro
crnoBapermutation - nepecraHoBka.

CocTaBuB TabJIMIly NEPECTAHOBOK /IS N DJICMEHTOB M NPUMEHHUB (n - 1)
pa3 mpaBMIIO IPOM3BEACHUS, ITOTyYNM YHCIIO BCEX BO3MOKHBIX TIEPECTAaHOBOK:

PN)=ne(-1)e(n-2)¢...0321=n!

Takue mepecTaHOBKH Ha3bIBAIOTCS NEPECTAaHOBKAMHU 0e3 MOBTOPEHUI
(OoMH ¥ TOT XK€ 3JIEMEHT HE MOXET IMOBTOPUTHCS B KOMOWHAINH, BCE IJIEMEHTHI
Pa3IUIHEI).

3ajada: MIECTh YEJIOBEK MOTYT B Pa3HOM IOPSAKE CECTh 33 KPYIJIBIH
CTOJI, CKOJILKO CYILECTBYET CIIOCOOOB Pa3MECTHUTh 3TH IIECTh YEIOBEK 33 CTOJIOM?
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Pemienue: T.K. Bce JIIOAM Pa3iIMYHBl U UX KOMOMHAIMU Pa3nyaroTCs
TOJIBKO TOPSIIKOM CJIEIOBaHMS, TO Mbl MMEEM II€PECTaHOBKM O3 IOBTOPEHHUH.
OmnpenenuM UX YUCIIO:

P(6)=06!=19¢2¢344+5¢6=720.

Pazmewenusn 6e3 noemopenuil.

Pa3zmenieHusiMH Ha3bIBAIOT KOMOHMHAIMH, COCTABJICHHBIE M3 N JAaHHBIX
aneMeHTOB 10 k amementoB (k<=n, k>0), xoTopbie OTIAMYAIOTCS JHOO COCTABOM
JJIEMEHTOB, IJMOO0 TIOPSIOKOM  pACIOJIOKEHHS dneMeHToB. (OO0o3Ha4aroTCA
pasmemenus A)X. A - mepsas 6Gyksa (paHIy3cKOro cjoBa arrangement, uto B
mepeBose O3HaudaeT 'pasmemieHne", '"mpuBeAeHHWe B MOpAnok'. Umcimo Bcex
BO3MOJKHBIX pa3MENICHUH HaXOAUTCS 0 GopMmyIIe:

1 =l
Al = ::.'i -’6'} )
3agada: pacHmucaHue OIHOTO JHS COCTOMT M3 JByX map. OmpenenuTsb
YHCJIO BapHaHTOB paclUCaHMs NPH BBIOOpE M3 ISITH JUCLUIUIMH, €CIH HE MOXKET
OBITH OJIMHAKOBBIX TIAP.
Pemenue: umeeM pazMerteHust 6e3 MOBTOPEHHUM U3 MATH JIEMEHTOB IO
2 5l 5l

Ba, U3 YMCJIO: [5 - 2) 3

Couemanus 6e3 nogmopeHuil.

CodeTaHHusMHU Ha3bIBAIOT KOMOMHAITUH, COCTABIICHHBIC M3 N PA3TUYHBIX
aneMeHTOB 10 k (k =< n) a;meMeHTOB, KOTOPBIC OTIHYAIOTCS XOTS OBl OIHHUM
snementoM. Coueranus obosHauarotcs: CpKC - meppas Oykpa (paHILy3cKOro
cioBa combinasion- coueranue.

CocTaBUM W3 N AJIEMEHTOB BCEBO3MOXKHBIE COUYETaHHS 1O k 3JIeMEHTOB
B KaxaoM. Ux Oymer Cp¥. BHyTpu Kaxmoro codeTaHMs, COCTOSLIEr0 M3 K
JJIEMEHTOB, 00pa3yeM BCEBO3MOXKHbIE KOMOHHAIIMHM, YYUTHIBAIOLINE TMOPSIOK
CJIe/IOBaHUsI B HUX dJeMeHToB. Takux komOuHauuii Oynetr Py, T.K. Mbl B Hamiem
COYeTaHWH 00pa3OBbIBaEM IIEPECTAHOBKHU. Bcero pasnnuHbIX KOMOWHAIMKA M3 n
DJIEMEHTOB MO0 K B KaXAOH, OTIMYAMOIMXCS APYr OT Jpyra b0 COCTaBOM
(3meMeHTaMu), HOO TIOPSAKOM HX ciemoBaHms, Oymer Cp‘e Px. Ho Takme
KOMOHMHAIIMH HA3BIBAIOTCS pa3MereHnamMu. Takum o6pazoM, Ank = Cpke Py, Tornma:
SAL

Py

3amada: B MIaXMaTHOM TypHHPE YYaCTBYET 7 YEIOBEK; CKOJBKO MapTHil
OyZeT ChITpaHo, €CIM MEXTY JIFOOBIMH TBYMSI YYACTHUKAMU JIOJDKHA OBITH CBHITpaHa
naptus’?

(i

Pemenune: nmeem coderanus 0e3 MMOBTOPEHUH U3 7 JIEMEHTOB IO 2; HX

2
YHCIIO: 2 ' ' .
2.3akpenieHue H3Y4eHHOT0 MaTepHaJia.
3amgaya 1
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B 11-m kmacce 30 uenmoBek. 18 uenoBex M3ydalOT aHINIMHCKUI sA3bIK, 16 —

HeMelkui, 9 — o0a s3pika. CKOJBKO YEJIOBEK W3YYalOT a) TOJBKO aHIIMHCKHN

A3BIK, 0) TOJILKO HEMELKHH SI3BIK, B) HE M3YYalOT HU OJTHOTO sI3bIKA?

Pemenue. a) nmockonbky 18 uenoBek M3y4yaroT aHINIMHCKUIL, U3 HUX 9 M3ydaroT U

AQHTIMHCKUN U HeMeUKui, To 18—-9=9 uenoBek U3y4aroT TOJIBKO aHMTIMHUCKUN SA3BIK;

6) mockosbky 16 uenoBek M3y4aroT HEMELKHUH, U3 HUX 9 U3ydaroT U HEMELKUN U

aHrMiCKui, TO 16-9=7 dYemoBeK W3YYAlOT TOJNBKO HEMEIKHI  S3BIK;

B) MOCKOJIBKY B Kiacce 30 4enmoBek, W3 HUX 9 M3ydalOT TOJBKO aHTIIMHCKHHA, 7 —

TONBKO HEeMeIKHui, 9 — oba s3p1ka, To 30 — (9+7+9) = 5 yenmoBek He W3ydYAIOT HU

OJTHOTO SI3BIKA.

3anaya 2

CKOJIbKUMH CII0cO0aMU MOKHO TIEPECTaBUTH OYKBBI B CI0BE «PUKYCH?

Pemenue. B nanHOM ciydae He0OX0AMMO HANTH YHCIIO MEPECTAHOBOK U3 5 OYKB, a

MOCKOJIBKY B CIIOBE «(QHKYyC» Bce OYKBBI pasHble, TO YHCJIO MEPECTAHOBOK

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

3agaya 3

CKOJIbKUMH CIIOCOOaMHU MOKHO TI€PECTaBUTH OYKBBI B CIIOBE OTBET»?

Pemenne. Heo6xoanmMo HalTH 4HCIO MEPECTAHOBOK M3 5 OYyKB, HO B OTIMYHE OT

3ajayd 2, 3/IeChb MMEIOTCS TIOBTOpSIOIMEcs OyKBbI — OyKBa «a» ITOBTOPSIETCS

nBaxapl. IlosToMy wmcno crmoco0oB ompenenuM 1o (GopMyne IEepecTaHOBOK C

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

1. Topoma A,B,C,D.E mnomapHo coeaunensl npoporamu. CKOJBKO pa3HBIX

MapIIpyTOB ITyTEIIECTBHS M3 ropoja A B ropox E c mocemennem emnie Kakux-To

JIByX TOpPOJOB MOXHO cocTaBuTh? Ilpeamonaraercs, 4ro B MapuIpyTe KaxIbIi

TrOpoA MPUCYTCTBYeT He Oojiee OJHOTO pa3a, W MapIIPyTHl, OTIMYAIOIIHECs

MIOPSIIKOM CJIEIOBaHUS TOPOJIOB, PA3IUUHBL.

3anaya 4

CKONBKMMH CIIOCOOaMH MOXKHO pachpenenuTs cpeau 20 CTYAGHTOB TPYIIIBI

4eThIpe OMIeTa B TeaTp, €Clu

e  OwieTsl Ha OJWH CIIEKTaKJb, M KOKABIA CTYJEHT MOXET IOJIy4uTh He Ooiee
OJIHOTO OuJjeTa;

e Owiersl HA OAMH CHEKTaKJb, M KaXKIbIH CTYAEHT MOXET INOJYYHUTh CKOJBKO
YTOJIHO OHIICTOB;

e BCce OWJICTHl Ha pa3HbBIE CIEKTAKIH, U KaXIbIi CTYyJIEHT MOXET MOJIY4HUTh HE
0oJiee OHOTO OUIETa;

e Bce OmieThl Ha pa3HBIE CIEKTAKIH, W KaXIBIH CTYICHT MOXET IOJNyJUTh
CKOJIBKO YTOJHO OHIeTOB?

3agaya 5

Ectp 4 Omera Ha KOHIEPT, 5 OmieToB B TeaTp U 7 OmieToB B IUPK. CKOTBKUMHU

CIoco0aMM X MOKHO PacIpeAeINuTbh CPEAN 25 CTYICHTOB IPYIIIBI, €CIN KaXKAbIH

CTYZICHT MOJKET IOJy4WTbh HE Oojiee OJHOro OmiieTa Ha KaKaoe Meponpustue?

Bunetsr Ha 07JHO MEPOIPUATHE CUUTAIOTCS PABHO3HAUHBIMU.
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3amaua 6

JleBouka HaHW3aJa n pasHBIX OYCHMH Ha aHIJHMHCKYl0 OynaBKy. CKOJIBKO
pa3NMYHBIX YKpaIICeHWI MOXKET IOJYYUThCsS TakuM obOpaszoM? JIBa ykparieHHs
Pa3IIMYHbL, €CII OHU OTIMYAIOTCS MOPSIIKOM ClieIoBaHHUs OycHH Ha OyiaBKe.
3anaya 7

VY aHIVIMYaH NPUHATO JaBaTh JETAM HECKONIBKO MMeH. CKOJIIBKUMH criocobamu
MOJKHO Ha3BaTh peOeHKa, eClM eMy AanyT He Oonee Tpex uMeH u3 300 BO3ZMOKHBIX,
Y TIPU 3TOM

e  HUMEHa MOTYT MOBTOPSATHCS;

e  Bce UMCHA Pa3IINIHBI?

Yka3aHusi 110 COCTABJICHMIO OTYETA: CTYACHTHI CIAIOT Ha MPOBEPKY TETPAjb C
BBIITIOJIHCHHBIMU 3a1aHUSMU.

Konmponwsnwie éonpocot:
1.  Cdopmynupyiite onpeneseHns MepecTaHOBOK, pa3MEIIeHUH, COYETaHUH.
2.  HazoBure ¢opMynbl 4YHCIa TEPECTaHOBOK, pa3MEIICHHH, COYETaHW?
[puBeanTe npuMepbl

Kpumepuu ouenku:

OlleHKa «OmMAUYHO)» CTABUTCS, €CIIA CTYACHT MMEeT IIIyOOKHe 3HAHUS 10
JIAHHOUW TeMe, YMEEeT peliaTh 3a/[au Ha MpUMeHeHHe POopMyIT KOMOHMHATOPUKH.

OlleHKa «XOpouio» CTaBUTCS,, €CIIH CTYJCHT OOHApPYXHMBACT XOpOIee
3HaHue (opMyJI KOMOMHATOPUKH, HO JOIYCKAaeT eAMHHYHbIE OLIMOKH IpH
pelIeHUH 3a71a4.

OneHka  «y0061emeopumebHo»  CTABUTCS, €CIH  CTYJEHT HWMeEeT
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIYCKAeT 3HAYUTEILHOE KOJIMYSCTBO OMIHOOK
IIpY BBITIOJTHEHUHN SaHaHHﬁ.

Ol1leHKa «HEYO061en80PUMENbHO» CTABUTCS, €CITH CTYIEHT OOHAPYKHUBACT
HEe3HaHHE OOJBIICH YacTH TEOPETUYECKOTO MaTepHaia, KOTOpOoe BICYET OOJIBIIOE
KOJIMYECTBO OMIMUOOK IPH PEIICHIH 3a/ad.

YueOHas U cienHaIbHAs JUTepaTypa:

1. Texneuxwuit M. [I. Matematuka, CIT1O. - M.: Akagemust, 2014.

2. Crupuna M.C., Cnupun IL.A. Teopusi BeposTHOCTEil M MareMaTH4ecKas
cratuctuka, CI1O. - M.: Akagnemus, 2014.

3. http://www.Allmath.ru - 370 MaremaTrueckuii mopTai, Ha KOTOPOM BbI HaiieTe
0001 MaTepHral Mo MaTeMaTHYECKUM TUCLUILIMHAM.

4. http://www.math.ru/ Ha caiite BBl HalWgéTe KHHATH, BHICO-JEKIUH,
3aHUMATEIbHBIC MaTeMaTH4ecKhe (DakThl, pa3IM4HBIC MO YPOBHIO M TEMAaTHKE
3aj1a4u.
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Tema 5.2 DneMeHTHI TEOPUU BEPOATHOCTEH
IpakTuyeckoe 3ansaTHe Nel3
Tema: Pemenue 3anau no teme: «JIE€MEHTHI TEOPUU BEPOSITHOCTEI»
Heab: yuuThcs aHANM3UPOBATh (parMeHT ypoka Mo TeMme (II0ATOTOBHTENILHOTO)
JIOUHCIIOBOTO  MNEpHOAa,  pPa3BUBATh  AHAJUTHYECKHE  HABBIKM,  yUUTHCA
pa3pabaTbIBaTh YpOK IO KOHKPETHOW TeMe (IOATOTOBUTEIBHOI0) JOYHCIOBOTO
nepuona
IIpumensiemoe odopyaoBanue: ydeOHmKn «MaTtematukay nporpammsl «lllkoma
Poccunm».
3asaHue 1151 MOATOTOBKHM K MPAKTHYECKOMY 3aHSITHIO: TIOBTOPUTH M3YICHHBIN
Marepuan
ILnan 3ansTus

. OtpaboTka TeopeTHYEeCcKOro MaTepuaa o JaHHOH TeMe.

I1. Il. OTpaboTka mpakTUYECKOr0 MaTepUana.
Jlrobasg 3amaua Mo TEOPUHM BEPOSITHOCTEH B INKOIBHOM Kypce MaTeMaTHKH IO

m

0O0JIBIIOMY CYETY CBOIUTCS K CTAaHAAPTHOH (hopmyie #
riae P - Mckomasi BEpOsITHOCTb, N - 00IIee YUCIO BO3MOXKHBIX COOBITHIA, M - YUCIIO
HMHTEPECYIOIIUX Hac COOBITHI.
I'naBHOE - MPABHJILHO ONPEIEIUTh €€ KOMIIOHEHTHI. A BOT 3/I€Ch yXK€ Yallle BCEro
HYXKHBIl JIOTIOJIHUTEJIbHBIE 3HAHUS W YMEHHS IPUMEHSATh PA3JIUYHBIC METOJIbI
peLICHUsI BEPATHOCTHBIX 3a/1a4.
IepBbiii G5IOK 3aj1a4 - 3a/la4d, KOTOPbIE PEHIAIOTCSA MO (OpMyJe ONpeaeieHus
BEPOSITHOCTH OYKBAJILHO B OJIHO JCHCTBHE.
1. B cpeonem uz 2000 caodogbix Hacocos, nocmynuswux 8 npooacy, 14
noomexaiom. Haiioume sepossmnocms moeo, ymo 00uUH CIYYAUHO GblOPAHHDIL OISl
KOHMPOISL HACOC He ROOMeEKAem.
Pemenune. Yncno BapmanToB BbeIOOpa HacocoB: n = 2000. Ymcino BapuaHTOB
BbIOOpa McnpaBHBIX HacocoB: m = 2000 - 14 = 1986.

P= 186 =0,993.
Hckomast BEpOSTHOCT: 2000 Orser: 0,993.

2. @abpuka ewvinyckaem cymku. B cpedonem ma 120 xawecmeenmvix CyMOK
npUxXooumcst 0e6samv CyMOK co CKpbimuvimu Oegpexmamu. Hatioume seposmnocmo
MO20, YUMo KYNJeHHAsl CYMKA OKANCEemcsl kKavecmeenHou. Pesyismam oxkpyenume 00
COMBbIX.

Pemenne. Yucno BapuaHToB BeIOOpa cymMok: n = 120 + 9 = 129.

Uucno  BapuaHTOB  BbIOOpa  KAueCTBEHHOM  CyMKH: m = 120.
2
P=222:093.
Hckomast BEpOSTHOCTB: 129 Ortser: 0,93.
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3. B xopobke nexcam 5 kpacuelx, 7 senenvix u 2 cunux xybuxa. Cnyuaunvim
0bpaszom us kopobxu bepym Kyouk. Kaxosa 6eposamnocmes moeo, 4mo u3z Kopooxu
635U1U 3€/IeHblU KYOUK?

Pemenue. Yncno BapuanToB BeIOOpa KyOuKoB: n =15+ 7 +2 = 14.

Yucno BapuaHTOB BBIOOpaA 3€JI€HOr0 KyOnKa: m = 7.

P=L-05
Hckomast BepoSTHOCTh: 14 Ortser: 0,5.

4. B kapmane y Cepeoscu naxooumcs 7 monem oocmouncmeom 5 pyoneil, 10 monem
oocmouncmeom 1 pybav u 8 monem docmourncmeom 2 pyons. Manvuux caryuainsivm
0bpaszom evimackueaem 00Hy MoHemy u3 kapmana. Kaxosa eéeposmmnocms moeo,
umo 6ydem evimaujena He 00HOPYOIEsas Monema?

Pemenne. Yucno BapuaHtoB BbiOOpa MoHeT: n = 7 + 10 + 8 = 25. Yucno
BapHaHTOB BHIOOPa MOHET JJOCTOMHCTBOM 5 pyOuieit unu 2 pyoms: m =7 + 8 = 15.

g
o A

[ ] |
n

HckomMas BEpOSITHOCTD: Ortser: 0,5.

5. B uemnuoname no sumnacmuxe yyacmeyiom 50 cnopmemenox: 17 uz Poccuu, 22
uz CILIA, ocmanvuvie — u3z Kumaa. Ilopaook, 6 Komopom evlcmynarnom
SUMHACKU, onpedensemcs dicpebuem. Hatloume eeposmnocms mo2o, umMo
CHOpMCMEHKA, GbICMYNawas nepeoi, okaxcemces uz Kumas.

Pemenune. Yucio BapuaHTOB BHIOOpa CHOPTCMEHKH, BBICTYMAIOIIEH MEpBOH, U3
pa3HbIXx cTpaH: n = 50. Ynucno BapHaHTOB BhIOOpa CHOPTCMEHKH, BBICTYMAOLIEH

P=——==022
nepBoif, u3 Kuras: m = 50 - (17 + 22) = 11. Vckomas BEpOSTHOCTb: 50
Otsert: 0,22.
3amauu 11 CaMOCTOSITEILHOTO PeleHust
3ajaua 1

B cOopHuKe OMIETOB M0 MaTeMaTHKe Bcero 25 OmineToB, B 10 U3 HUX BcTpedaeTcs
BOIIPOC IO POM3BOHOM. HaiiinTe BepoSITHOCT TOTO, UTO B CIIy4aifHO BEIOpaHHOM
Ha 9K3aMeHe OMJIeTe yJameMmycst He JOCTAHETCs BOIIPOC MO IPON3BOIHOM.
Pemienye. B maHHOM ciydae 4ucio OJarompusTHBIX MCXOZOB paBHO (25-10)=15,
obmiee uuciao cobObituit — 25. BepostHocTh coObiTust A = {ydamemycs He
JTIOCTAHETCS BOIIPOC IO IMPOU3BOIHON } HAX0IuM Kak oTHourenue: P(A)=15/25=0,6.
3ajada 2

B smuke nmeercs 15 meraneii, cpean KOTOphIX 8 okpamieHHbIX. COOpITUK Hayaaqy
M3BJIEKaeT TPU Jeranu. HalTh BEpOsSITHOCTH TOrO, YTO M3BICYCHHBIE [ETaln
OKaXyTCsl OKpalIeHHBIMH.

Pemienne. CoObiTie A = {M3BJIEYEHBI TPU OKPALIEHHBIX JCTAJIH }.

OO111ee 4ncIiio BceX BO3MOXHBIX 3JIEMEHTAPHBIX MCXOJI0B MCIBITAHHS PABHO YUCITY
CrIoco60B, KOTOPHIMU MOXHO H3BJedb 3 netanu w3 15: n = Cy5°=15! / 3!1(15-
3)1=15! / (3!*12!) = 13*7*5=455. Yucno 6GiaronpuATHBIX MCXOIOB PABHO YUCITY

40



CNIOCOOOB, KOTOPHIMH MOXHO M3BJIEUb 3 JleTanu u3 8 okpameHHsix: m = Cg®=8! /
31(8-3)!= 8!/ (3!*51)=7*8=56.

BeposiTHOCTB cOOBITHS A HaxoauM Kak oTHoleHue: P(A) = m/n= 56/455~0,12
3agaya 3

Cpeau 17 cTyneHTOB Tpymnmbl, U3 KOTOPBIX 8 — JIEBYIIKH, pa3birpbIBacTcs 7
OuieroB B Tearp. KakoBa BEpOSTHOCTH TOTO, YTO Cpeau oOianareneil OMiIeToB
OKaXXyTcs 4 AEBYIIKH U 3 TOHOIICH?

Pemenne. Cobpitre A = {cpenn obmanarerneii OMIETOB POBHO 4 NEBYIIIKH | .

OO1ee 4MCIO BO3MOXKHBIX 3JEMEHTApHBIX HCXOJOB PO3BITpHILA PABHO YUCITY
CII0cO00B, KOTOPBIMU MOKHO BEIOpPATh 7 YENIOBEK M3 BCEX CTYACHTOB IPYIIIBL, T. €.
u3 17: n= Cyy'=171/ 71(17-7)'= 17!/ (71*10!)=19448.

Yucno 0JaronpusITHBIX UCXOMOB (cpenu 7 obnamatencii OWineToB 4 MEBYIIKH U 3
IOHOIIeiT) HaiineM, y4uThIBas, 4Tro 4-X JEByHIEK HMX 8 MOXHO BHIOpaTh
Cs* cmocobamu, a 3-x roHomed wm3 9 MoxkHo BhIOpath Cg’crocobamu.
Cnenosarensno, m = Cg* *Cg® = 819! / 41(8-4)!31(9-3)! = 5880.

BepostHOCTB coOBbITHSI A HaxoauM Kak oTHorneHue: P(A) = m/n= 5880/19448~0,3

Yka3zaHusi 10 COCTABJIEHHIO OTYeTA: CTYACHTHI CAAOT Ha POBEPKY TCTpaAaH.

Konmponwuvie eonpoceot:
3akoHunTe Ppaszy
1) UYrobbl ymerh pemiaTh 3afayd 10 TEOPUH BEPOATHOCTEH HEOOXOAMMO

Kpumepuu ouenxu.

O1eHKa «OmMAUYHO» CTaBUTCS, €CIU CTYACHT MMeeT IIyOOKHe 3HaHUS IO
JAHHOM TeMe, YMeEeT pelaTh 3aJauyd Ha [puMeHeHHe (OpMyNl Teopuu
BEpPOSTHOCTEM.

OneHKa «XOpouwtoy CTaBUTCS, €CIH CTYICHT OOHApy>KHUBAeT XOpOIIee
3HaHUE (OPMYJ TEOPUH BEPOSITHOCTEH, HO JOMYCKAeT CAMHUYHBIC OUIHOKHA TpU
pELIeHNH 3a]a4.

OueHka  «y0oenemeopumenvHoy  CTAaBUTCS, €CIM CTYIEHT HMEET
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIMYCKAeT 3HAYUTEIFHOE KOJIHYECTBO OIIMOOK
IIPpY BBITIOJTHECHUHN 3aJIaHI/II\/'I.

O1eHKa «HEYO061emeopUmenbHo» CTABUTCA, €CIIA CTYIeHT 0OHApy>KUBAeT
HE3HaHWe OOJBIICH YaCTH TEOPETHYECKOTO MaTepuana, KOTOPOe BIEYET OOJBIIOE
KOJIMYECTBO OMIMOOK MPHU PEIISHUH 3a1a4.

VYue6Has U crenuaJbHasi IUTepaTypa:
1. Teopwus BepositHocTeit Ha EI'D https://youtu.be/PQ8pmQV1iX0
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http://infourok.ru/go.html?href=https%3A%2F%2Fyoutu.be%2FPQ8pmQVtiX0

2. https://sites.google.com/site/gotovimsakege2015pomatematike/medioteka/teoria
-veroatnosti-na-ege

3. Caiit «[locke mmkoapHOTO yumnTtess» http://www.mathvaz.ru/

4. Tlexmeuxwuii M. JI. Maremartuka, CIIO. - M.: Akanemus, 2014.

5. Crnupuna M.C., Crnupur II.A. Teopus BeposTHOCTEl M MaTeMaTH4yecKas
cratuctuka, CIIO. - M.: Akanemus, 2014,

Tema 5.3 MeToapl MAaTEMaTHIECKOH CTATUCTHKA

[pakTuyeckoe 3ansaTue Nel5
Tema: Bri6opounsrii Mmetoa. [IpoBepka CTaTHCTUIECKUX THIIOTES.
Iean: yduThCs pemaTh 3aJadyd Ha IPUMEHEHHE 3JIEMEHTOB MaTeMaTHYecKOMn
CTaTUCTHUKH.
IIpumensiemoe oGopynoBanme: Crupuna M.C.,, Cmupun ILLA. Teopus
BEPOSITHOCTEW M MaTeMaThueckasi cratuctuka, CI1O. - M.: Akagemus, 2014, TIK,
MHTEPaKTHBHAs JJOCKA, IPOEKTOP, OAHK JIEKTPOHHBIX MPE3eHTAINH.
3aganue 119 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
- MOBTOPHTH Matepuan Jekiuu «loHsTHe 0 3a1auax MaTeMaTHIECKOI CTATUCTUKH.
[IpencraBnenne JaHHBIX C TOMOIIBIO TAONIHII, AUArpamMMm, TPa(HUKOB.

Ilnan 3ausTus

1.0TpadoTKa TEeOpeTHYEeCKOro MaTepuaJia 1o JaHHOH Teme.
W3ydeHne MaTeMaTHYeCKOH CTAaTHCTHKU HAYHHACTCS C OIpPEINCNICHHS TaKuX
MOHATUI KaK «BBIOOPKa», «4aCTOTa», «OTHOCUTEJIbHAS YacTOTay, «3IMIUPHUYECKast
(GYHKIHS», IOJUTOHY», KKYMYJISITa», «TUCTOrpaMMay U T.1. Jlanee uuer usydeHue
MOHATHH OIIEHOK (CMeIIeHHast U HeCMEIIIeHHas): BEIOOpOYHAast CpeHss, TUCTIEPCHs,
ucnpaplieHHas nucnepceus W T.O. K Haubonee pacmpoCTpaHEHHBIM 3aavam
MaTeMaTHYeCKOi CTaTHCTHKH, KOTOpPBIE U3Y4alOTCS B BY3€ M 4YacTO BCTPEYAIOTCS
Ha MPaKTHKE, OTHOCSTCS:
®  33j1a4M ONpeJIeJICHHs OLIEHOK NapaMeTPOB BHIOOPKH;
e  33]1aY¥ Ha MPOBEPKY CTATHCTUYCCKUX THIIOTE3;
e 33aauyd ONpeACNiCHHS BHUAA 3aKOHA pACIPENCICHUS [0 CTAaTUCTHYCCKUM

JTAaHHBIM.
3angaum onpee/ieHUs OLEHOK apaMeTPOB BLIOOPKH
PaccmoTtpuM npocteiinnyto 3a1a4y JaHHOTO THIIA.
3amaua M3mepenue pocra jereil Mitaanield TpymIbl JETCKOTO caja MpeICTaBIeHO
BeIOOpKOI: 92, 96, 95, 96, 94, 97, 98, 94, 95, 96. Haiinem HekoTOpEIC
XapaKTEPUCTHKH ITOH BRIOOPKH.
Pemenue Pasmep BoiOOopku (uncio msmepenuit; N): 10. Haumensbinee 3HaueHHe
BbIOOpKHU: 92. Hanbosnbiiee 3HaucHne BeIOOpKHU: 98. Pasmax Beibopku: 98 — 92 = 6.
3anuireM paHKUPOBAHHBIN psa (BapHAHTHI B MOpsiake Bo3pactanus): 92, 94, 94,
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95, 95, 96, 96, 96, 97, 98. CrpynmupyeM psiI U 3anuiieM B TaOmuIy (Kaxaou
BapHaHTE [MOCTABUM B COOTBETCTBUE YHUCIIO €€ MOSIBIICHUH):

Xi 92 94 95 96 [97 |98 |N
ni |l 2 2 3 1 1 10
BblunciuM  OTHOCHTENBHBIC YAacTOTHI W HAKOIUICHHBIC YaCTOTBI, PE3YJbTAT
3aMuIIeM B TA0NHUITY:

Xi 92194 (95 (96 (97 (98 [MToro
ni 122311 10
W, =% 0,10,2020,30,10,11
HakorieHHbIE 35 8 11 ho
YacTOTHI

ITocTponM HONMHUTOH YaCTOT BEIOOPKH (OTMETHUM Ha Tpaduke BapuaHTHI 1o ocu OX,
9acToThI 10 ock OY, COSAMHUM TOYKH JTUHHCH).

3agaun Ha MPOBEPKY CTATHCTHYECKHUX TMIOTE3

CraTHcTHYecKasi TUNOTE3a— 13TO TPEANOJOXKECHHE (CYXKICHHE) O TeHepalbHOU
COBOKYITHOCTH — €€ paclpe/IeIeHHH WIN NapaMeTpax, MoJABepraeMoe npoBepke Mo
BBIOOpKE, B pe3y/ibTaTe KOTOPOH OHAa MPUHUMAETCS WM OTBEPractcs.
DopMyIUPOBKA THUIIOTE3BI JOJKHA HMCXOJIUT U3 BO3MOXHOCTH HUCHOJIb30BaHUS
M3BECTHBIX 3aKOHOB pacIipeieIeHMsI.

CyIIHOCTh TIPOBEPKH CTATUCTHUYECKUX THUIOTE3 3aKII0YaeTcsi B TOM, YTOOBI
YCTaHOBUTH, COTIACYIOTCS WJIM HET JaHHbIE HAOIOMCHUN U BBIIBUHYTAs TUIIOTE3A.
MOXHO 7 pacxXoKIACHHE MEXIy THIIOTe30H W pe3ylbTaTaMHd BHIOOPOYHBIX
HAOJIOMICHUIT OTHECTH 3a CYEeT CIy4alHOW WOTPEIIHOCTH, OOYCIIOBICHHON
MEXaHU3MOM CiydaiiHOro otbopa.? BeiaBuraemasi rumoTe3a Has3bIBacTCs HYJICBOU
n obo3HauaeTcs H{E, a TpoTHMBOpedYalass €W Ha3bIBaeTCs albTePHATHUBHOMN
THIIOTE30# 1 0603HauaeTcs -t

Meronrka M0Ka3aTeNbCTBA CTATUCTHUECKUX THUITOTE3 pa3padaThIBAETCS B TEOPHH
MPOBEPKU  CTATHCTUYECKUX  THUIOTE3, OCHOBHBIE  MPHUHLMIIBI  KOTOPOH
chopMynupoBaHbl U3BeCTHRIMU MaTteMaTnkamu E. Hefimanom u 3. Ilupconom. B
OCHOBC METOAMKH (CXCMBI) JOKa3aTeNbCTBA JICKHT pPacdyeT HEKOTOPBIX
CTAaTUCTUYECKUX BEJIMYMH, KOTOPbIE HA3bIBAIOTCS KPUTEPHUSIMH IPOBEPKU
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CTaTHCTHYECKUX THIOTe3. TakuM o00pa3oM, IpHU TPOBEPKE CTAaTUCTHYECKUX
THIIOTE3 MBI HCIIOJb3YeM TOTOBBIE CXEMBI IIPOBEPKH TUIOTE3 WIIM IPUBOIUM
3a/1a4y K BUJY, I03BOJIAIOLIEMY BOCIIOIb30BaTLCS TOTOBOM CXEMOI.

Kpurepun mnpoBepkH  CTAaTUCTHYECKMX THUINOTe3 — JTO  II0Ka3aTely,
BBIYHCIISIEMbIE HA OCHOBAaHWHU (PAKTUUECKUX HAOJIOICHHH, IMO3BOJISIIONINE CleNaTh
BBIBOJI O MPHHATHU WIM OIPOBEPKEHUH NPOBEPSIEMON THIIOTE3bl. 3HAYEHHE
KpUTEpHUs SIBISETCA CIydyalHOM BEJIWYMHOW, Ta KAaK BBIYHUCISIETCS Ha OCHOBE
pe3ynpTaToB  BEIOOpOYHOrOo  HabmomeHus. OTo  HampuMmep, t-  Kputepwuii

Crorozenta, F — kpurepuii ®umepa, xu — keaapar [lupcona (4 L) U JIpyrue.

Perienne 0 NMpUHATUM WIM OTKIOHEHHM HYJIEBOW T'MIIOTE3bI (hOPMYyIUpYyeTcs Ha
OCHOBE BBIOOPKU M 3aBUCHUT OT 3HAUCHHUS CTATHCTHYECKOTO KpUTEpHsi. MHOXKECTBO
BO3MOJKHBIX 3HAYEHUH CTATHCTUYECKOTO KPUTEPUS MOXKHO pa3leiuTh Ha JBa

¢,0nT=
HeTlepeCceKatouXCs noaMuoxkectBa Cu &, X . ITposepsiemast

HyJeBas THUIOTE3a HG;:[OJDKHa OBITH OTBEprHyTa, eciu (HAKTUUCCKOE 3HAUCHHE

KkpuTepus e (paccunTaHHOE 1o JIaHHBIM BBIOOPKH) IIPUHAJICIKUAT

MOJIMHOKECTBY Q. ITogMHOXeECTBO QHa3LIBaeTc;1 KPUTHYECCKOH  00JIacThioO.

ITonmHOX€ECTBO ¢ Ha3bpIBaeTCsl O00JACThIO NPHUHATHA TUnoTre3bl. Kpuruueckas
001aCTh MOKET OBITH JABYXCTOPOHHEH HIIM OJHOCTOPOHHEH (JIEBOCTOPOHHEH MU

MpaBOCTOpOHHEH) puc. 6.1 — pue.6.3. Touku K-‘-‘, paszensromue aBe 001acTH,
Ha3bIBAIOTCS] KDUTHYECKHIMHU TOUKAMH.

[IpoBepka  craTuCTHYeCKOW  THHOTE3bl HE  SBIAETCS  HMCUEPIIBIBAIOIINM
JIOKA3aTeNbCTBOM €€ BEPHOCTH WJIM HEBEpPHOCTH. Ee MpHHATHE O03HAYaeT JWIIb ee
HENPOTUBOPEYNBOCTh HMEIOUIMMCA  (aKTHUECKUM  (BBIOOPOYHBIM) JTAHHBIM.
CreneHb yBEpEeHHOCTH B INPHUHATHHM THIIOTE3BI MOXET OBITh ONpeselieHa depes
BEPOSITHOCTH COBepIeHusT OmUO0K. OmuOKY, BO3HHUKAIONINE TPHU TPOBEPKE
CTaTHCTHYECKUX T'MIIOTE3, MOTYT OBITh JIByX BHJOB: OIIMOKH IEpPBOrO poja U
OIMOKU BTOPOTO pOJa.

AN

Kall-al2)  Ky(el2 K
Puc. 6.1. JIByXcTOpOHHSS1 KpUTHYECKasi 001acTh
2. OTtpaboTKa NPAKTHYECKOT0 MAaTEPHaJIA.
IIpunymaTs 3agaun W3 NOBCEIHEBHOM JKM3HM Ha MCIOJIB30BaHHME D3JIEMEHTOB
MaTEMaTHUYECKOW CTATUCTHKH
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Yka3zaHus 10 COCTABJICHUIO 0TYETA: CTYJEHTHI CHAIOT BBIIIOJHEHHbIE TUCHMEHHO
B T€TPa/Id YIPaKHEHUSL.

Kpumepuu oyenxu:

OICHKAa «OMAUYHO» CTABUTCS, €CIU CTYACHT UMEET IIyOOKUE 3HAHUS MO
JIAHHOM TEME, BBITIOJIHACT 3aJJaHusl PAa3IUYHOTO XapaKTepa

OneHKa «Xopouioy» CTaBUTCS,, €CIIM CTYJCHT OOHapy>XHBaeT Xopollee
3HAaHUE TEOPHUH, HO JOMYCKACT SAMHUIHbIC OITHOKH MIPH BHIITOTHCHUN 3aaHAH.

OneHka  «y0o61emeopumenbHoy CTaBUTCSA, €CIM CTYACHT HWMEeT
MOBEPXHOCTHBIE 3HAHUA IO TeMe, JNOIMyCKaeT 3HAYUTENHEHOE KOJIMYECTBO OIMNOOK
TIPY BBIITOJTHEHUN TPAKTHYECKUX 3aTaHUN.

O1cHKA «HEy0081emeopUmeIbHo» CTABUTCS, €CIIH CTYICHT 00HApy>KUBaeT
He3HaHWe OOJbIIeH YaCTH TEOPETHMYECKOTO MaTepuana, KOTOpoe BIEYET OOJbIIOe
KOJIMYECTBO OIHI/I6OK IPpH BBIMTOJTHEHUU NPAKTUICCKUX 3a;:[aH14171.

YueOHas U cnenHAIbHAsA JUTEpaTypa

1. Cmoupuna M.C., Coupun II.A. Teopus BeposiTHOCTEH M MaTeMaTHYecKas
cratuctuka, CI1O. - M.: Axanemus, 2014

2. TI'mypman B.E. Teopus BeposiTHOCTEH U MareMaTHyecKkas CTaTHCTHKa:
yaeOHoe mocobue. — 12-e m3a., mepepad. — M.: U1 FOpaiit, 2014. — 479 c.

3. TI'mypman B.E. PykoBOACTBO K peIIeHHIO 3a7qad [0 TCOPHH BEPOATHOCTCH H
MaTeMaTHYECKOH cTaTUCTHKE. — M.: Bricmas mkona, 2014, — 404 c.

4. http://www.math.ru/ Ha caiite BBl HaligéTe KHHATH, BHIEO-JEKIUH,
3aHMMAaTeJbHBIE MaTeMaTHYecKhe (DaKThl, Pa3IMYHBIE MO YPOBHIO W TEMaTHKE
3a1a4H.
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