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Pasznen 1 MHuo:xecTBa U onepanum HA/l HUMHU
Tema 1.1. [TousTre MHOKECTBA U djIeMeHTa MHOKecTBa. CItocoOb! 3aJaHus MHOKCCTB. OtHoleHus MCKIAY MHOKECTBAMMU.

1. [pakrrueckoe 3anstue Nel Pemenue 3aiau no teme: «CriocoObl 3a1aHusT MHOKECTB. OTHOILICHUS MEXTY 6
MHO)KECTBAMH U MX M300pakeHHE MPH TIOMOIIM JuarpaMM Ditnepa-Benna»
Tema 1.2. Onepannu HaJy MHOKECTBAMH.
1 IIpaxTudeckoe 3anstue No2 Pemrenue 3anau mo teme: «Onepanuy HaJ MHOKECTBAMU: TIEpECEUCHHUE, 9
00beAMHEHNE U BHIYUTAHUE MHOXKECTBY
2 [Ipaktrueckoe 3ansTue Ne3 JlekapToBO yMHOKEHHE MHOXeCTB. M300pakeHne ekapToBa npousBenenus va | 11
KOOPAMHATHOM MIOCKOCTH.
Pa3gen 2. DieMeHTBI JJOTUKHA
Tema 2.1.MaremaTudeckue HOHATHSL.
1. [Ipaktrueckoe 3anstue Ned Pemenne 3anau no reme: «O0beM U conepkanue nouatust. OnpeneneHue 14
NoHATHH. Buasl onpeneneHuii»
Tema 2.2. MaremaTuueckue nNpeaioKeHus.
1. [Ipaktrueckoe 3ansTHe NeS5 Pemrenue 3amad mo teme: «Jlormueckue omepanuy HajJ BBICKAa3bIBaHUSIMU M | 16
IpeauKaTaMm.
Tema 2.3 MaremaTudyeckue I0Ka3aTeabCTBa.
1. [MpakTnueckoe 3ansitTe Ne6 Crpoenue teopembl. Buabl Teopem. YmoszaxmoueHus u ux Buabsl. Cxemsl | 19
JIETYKTUBHBIX YMO3aKIIOUCHHUH
Pa3pnen 3 BeqinuuHbI M X M3MepeHUe
Tema 3.1 [loHsiTHE BEAUYUHBI U €€ U3MEPEHHUSL.
1. [Ipaktrdeckoe 3anstre No7 [ToHATHE BETHYUHEI U €€ H3MEPCHHUSL. 21
2. IIpakTryeckoe 3ansTre Ne8 Pemenue 3amad mo teme: «/InmHa. [Tnomane» 22
3. [Ipaktrueckoe 3anarue Ne9 Macca Tena u e€ n3meperne. CTaHaapTHBIE IUHUIBI MacChl, CBeeHNS 00 ux | 25

MMPOUCXOKACHUU. BperI, €ro CBOWMCTBa U HU3MEpCHHUC. CTaHHapTHLIe CANHUIBI BPEMCHH, CBCACHUA 00 ux
MPOUCXOKIACHUU.

Paspnen 4 IIpudauzkéHHble BBIYMCICHUSA
Tema 4.1 [lorpemHoctu

1. Ipaxtrdeckoe 3ansTre NelO Pemrenne 3aqad Ha BEIYUCTICHIE TPUOIMKEHHBIX 3HAYCHUN BEIMIHH H 28
MOTPEIIHOCTEH MPUOIKSHUN
Tema 4.2 [TponeHTH 31
1 Ipaktrdyeckoe 3amstue Nell Ilpoment. OCHOBHBIE 3aqadd Ha MPOICHTHL. l[IpaBmiila HaXOXICHUS 45
MIPOIIEHTHOTO COOTHOUICHHUS
Pa3gen S DiieMeHTHI TeOpUM BePOSITHOCTEH M MaTeMaTH4YeCKOH CTATUCTUKHU
Tema 5.1 DneMeHTs! KOMOMHATOPUKHI
1. [Mpaktnueckoe 3ansitne Nel2, TlepectaHoBku, pasmemieHus, coderanusi. @Dopmynsl  4ucna 35
MePECTaHOBOK, pPa3MEIlEHUH, COUETaHHUI
Tema 5.2 DaeMeHTHI TEOpUH BEPOSITHOCTEH
1. | ITpaktuueckoe 3anstue Nel3. Perienue 3amad no Teme: «JIEMEHTBI TCOPHU BEPOSITHOCTEIH 38
Tema 5.3 MeTospl MaTeMaTHUECKONW CTATHCTHKH
1. | ITpaktuueckoe 3anatue Neld Bri6opounsnii Mmetoa. IIpoBepka cTaTHCTHYECKUX THIIOTES. 42




BBEJIEHHE

MeToauyeckue yka3aHus MO BBIIOJHEHUIO MPAKTHYCCKUX 3aHATHH 10 yueOHow nmuctmmimae EH.01 Maremaruka
i cnenuanbHoctd 44.02.03 [lemaroruka JOMOJHUTEIBHOTO 00pa30BaHUs pa3pabOTaHbBl B COOTBETCTBUU C paboucit
nporpammoii yueonoit quctnumiuasl EH.01 Maremaruka.

Ha mnpakTuyeckue 3aHATUS CTYICHTOB MO JAaHHOW IUCIHMIUIMHE MO Y4eOHOMY IUIaHYy OTBOJHMTCS 32 dYaca
ayJIUTOPHBIX 3aHSATUH.

OpmHOl W3 TNIABHBIX 3a7ad MOATOTOBKH CTYNEHTOB K Oyaymed mpodeccun sABIsSeTcs (OPMHPOBaHHE
MPaKTHYECKNX YMEHUI W HaBBIKOB. Hacrosmme METOAWYECKHE yKa3aHWsS II0 BBINOJHEHHIO NPAKTHYECKUX 3aHATHH
OpHEHTHPOBAHBI HA OCMBICIICHHE CTyIeHTaMu Teopermdecknx 3HaHUi mo YJ| EH.01 MaremaTtnka u oTpaOOTKH HX IIpH
BBIITOJTHEHUH TIPAKTUYECKHUX 3aJaHnH.

Marepuanbl, mpeacTaBieHHbIE B COOpPHHMKE, CO3/laHBl Ha OCHOBE METOJMYECKUX PEKOMEHAAIMH IS
npernojaBaTeield KoJle[p)ka II0 OpraHu3allid W IPOBEACHHUIO Ja0OPaTOPHBIX pPadOT M NPAKTHYECKUX 3aHATHH C
00y4JalomuMHucs 110 IporpaMMaM CpeiHero NPo(dhecCHOHaIBbHOTO 00pa30BaHMUsI.

Merouueckre yKa3aHus BKIIIOYAIOT pa3ebl:
MHo>ecTBa 1 onepanuy HaJl HUMH
DJIeMEHTBI JIOTHKA
BennunHb! 1 UX H3MEpeHHe

[TpnbmkEHHBIC BEIYMCICHUS

ANRNE N NN

DJIEMEHTHI TCOpUU BCpOHTHOCTefI M MaTEMaTHICCKON CTATHCTUKH

OBnageHue OOMMMH M TPOPECCHOHATBHBIMU KOMICTCHIIUSMH OMPECIACTCS YCIOBUSIMHE, CO3JaHHBIMU IS
(hOopMHUPOBAHUS OIBITA MPAKTHYCCKON IEATSILHOCTH CTYICHTOR.
MeTtoauueckue ykazaHusi CTPYKTYpUPOBAaHBI HA OCHOBE CJIEAYIOIIEro alropuTMa:
— Tema
— Iens paboTsl
— IIpumensemoe o6opynoBanue
— 3amaHue Ay MOATOTOBKH K MPAKTHIECKOMY 3aHSITHIO
— Ilman 3agsaTus
— VYkaszaHus [0 COCTABJICHUIO OTYETA
— KonTtponpHbIE BOIPOCH
— Kpurepuu onenku
— YudeOHas U crielMaibHAs JTUTEPATYypa.

METO/IMYECKUE YKA3AHHWSA MO BBINNOJHEHUIO MPAKTUYECKHAX 3AHATHAN

Pa3gen 1 MHoxkecTBa U ONepaliiy HAI HUMHA
Tema 1.1. IloHsTHE MHOKECTBA H dIIeMEHTa MHOKecTBa. CITocoObI 3aanust MHOXKecTB. OTHOIIECHHSI MEXK Ty MHOKECTBaMHU.

[pakrnueckoe 3ansTue Nel
Tema: Pemenne 3ama4 no teme: «Crioco0sl 3aganust MHOXKeCTB. OTHOIIEGHHUS MeX/ly MHOYKECTBAMHU M UX N300pakeHHe MpH
MIOMOIIM IuarpaMM Ditnepa-BenHa»
Leanb: criocoObcTBOBaTh OTPAOOTKE TEOPETUUECKOTO MaTepHalia MPH BHIIOJIHEHUH ITPAKTUYECKHUX 3aaHui.
IIpumensiemoe odopynoBanue: yueOHuk no Mmaremaruke aprop JL.I1. CroiinoBa, TeTpajin, TECTOBBIE 3aaHUsI, KOMITBIOTED,
MIPOEKTOP, MHTEPAKTUBHAS JOCKA.
3agaHue 1715 MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO.
MOATOTOBUTH TeMy: «CrocoObl 3aganust MHOXecTB. OTHOIIEHUSI MEX/y MHOKECTBAMH M MX M300pakeHHEe IPH TTOMOIIH
Jauarpamm Oitnepa-Benna»

ILlnan 3anaTHsA
1.YcrtHBIH ompoc.
2.BbInojiHeHHE TUCHMEHHBIX 3aaHU.
3.BEII0JIHEHHE TECTOBLIX 3aJaHuiA.

Yemuvie ynpasicnenus
1. Hausr muoxectBa: P={X|X €N, x<12 u x — HeuétHoe yncio}, Q={X|X €N, x<16 u x — menurcs Ha 3}. [lepeuncnure
SIIEMEHTHI JAHHBIX MHOKECTB.

2. A — MHOXECTBO CTYACHTOB MNEAArOrn4eCKOro. KOJUICaXKa, B — mHOXECTBO JACBYIICK B HéM, C— MHOXECTBO CTYACHTOB
BTOPOI'O Kypca. B kxakom oTHOIIEeHNHN HaXOoJATCA JaHHBIC MHOXXECTBA:

3.13 kakux gncen Oynyt cocrosth: A, B, C, ecm: A={x| x €N, I<x<5}, B={y|y€Z,0<y<4},C={y|ye N,3<y<6}.
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4. Ha3oBuTe B KaKOM OTHOIICHWU OyayT Haxomauthcs MHOxectBa M, N, K, eciom: M: «4eThIpéXyroiapHHUK», N:
«IIpAMOYTOJBHUKY, K: «Tpaneuus».

Ynpaosicuenus ona saxpennenus:
1. A — MHOXECTBO CTYJEHTOB I€JarOTMYECKOro Kojuleaka, B — MHOXecTBO eBymiek B HEM, C — MHOXKECTBO OTJIMYHHUKOB
aToro KoJuremka. Mzobpasure mHOXecTBa A,B,C mpu nmomomy muarpamMm Jiinepa -Benna.
2. W3o6pasuTte Ha KOOPIMHATHOM MPsAMOi 37ieMeHThl MHOXeCTB X U Y, ecimn X ={X|X€R, x<2}, Y={yly eR, -I<y<3}.
3. M3obpasute ¢ momompi0 KpyroB Oiiepa OTHOIICHHS Mexay MHoxectBamu A,B,C, ecim A: «TpeyroiapHHK», B:
«IPSIMOYTOJIEHBIHA TPEYroNBHUKY», C: «paBHOOEIPEHHBII TPEYTOIEHUK.

TecToBBIC 32JaHNUS 110 TEMe:
«Ilonamue muodxcecmea, cnocoovl 3a0aHUA, OMHOWEHUAY.
Bapmuanr - |

B kax10M 3ajaHuM yCTaHOBHUTE BEPHBII OTBET M3 YMCIIa MPEUIOXKEeHHBIX: A), b), B).
1. 2eZ

A) -2 — HaTypaJIbHOE YHCIIO;

B) -2 — nenoe gucno;

B) -2 — He NpUHAAIEKUT MHOKECTBY IEIIBIX YHCEIL.

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)ACBuBCA.
4. [ToxmHOXecTBa MHOXKeCTBA A = {m, n}:
A) {m}, {n};
b) 0, A, {m}, {n};
B)A, O
5. B xakoM OTHOIIEHNHU HAXOAATCS MHOXKecTBa A 1 B, ecim:
A — paBHOCTOPOHHHE TPEYTOIBHUKH, B — paBHOOEIpEHHBIE TPEYTONEHUKH.
A A B B) B)
A B B A
Bapuanr - |1
B kaxx1oM 3amaHuH yCTaHOBUTE BEPHBIA OTBET U3 YKCIIA TIpeAIoxkeHHBIX A), B), B).
1. -3& N
A) -3 — He 1enoe 4ncIo;
b) -3 — He HaTypasbHOE YHCIIO;
B) -3 — HarypasbHOE YucIIo.
2. A=1{-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, IoamuoxectBa muoxectBa A = {f, k}:
A) {f} {k};
B) 0, A, {f}, {K};
B)A, 0O
5. B kakoM oTHOIIEHNM HAaXOJATCs MHOXKecTBa A u B, ecnu:

A — paBHOOEIpeHHbIE TPEYTOJILHUKH, B — IPSIMOYTOJIbHBIE TPEYTOIBHUKH.

A) B B) B)



Koumponvusie eéonpocot
1. Tlepeuncnute criocoObl 3a1aHKU MHOKECTB, IPUBEANTE IPUMEPHI
2. HazoBute OTHOLICHUS] MEXYy MHOXKECTBAMHU M N300pasuTe UX NP IMOMOIIM Auarpamm Diiepa-BenHa.
Kpumepuu oyenku
OueHKa «omauyno» BHICTABISIETCS 32 paboTy, B KOTOPOI MOJHO ¥ TPAMOTHO CTYJCHT NMPUMEHSET TEOPETHYECKUIt

MaTepuall IpU BBINOJIHEHUH NPaKTUYECKUX 3aAaHuil.

OueHKka «xopouioy BBICTABISIETCS 3a paboTy, B KOTOPOH CTYJCHT ONEPHPYET TEOPETHUECKUM MATEPHATIOM, IPUBOJHUT
MIPUMEPBI, MOATBEPKIAIOIINE TEOPETHIECKHUE TOIOKEHHUS, OHAKO, OIYCKAeT IPH 3TOM HE3HAYNTEIbHBIC HETOYHOCTH.

OteHKa «y0061emeopumesbHoy BEICTaBISIETCS 3a paboTy, KOTOpas B OOIIEM IIJIAHE COOTBETCTBYET TPEOOBAHUAM K
JaHHOMY BHIY paboT. OTCYTCTBYIOT CaMOCTOSITEIbHOCTD CYX/ICHNH, YETKUE BBIBOIBI, YOS AUTEIbHBIC IPHMEPHI.

OreHKa «Hey0061emeopumenbHo» BHICTABIACTCSA 32 pabOTy, KOTOpas HE COOTBETCTBYET TPEOOBAHMAM K JAHHOMY
Buy pabot. B Heil 0TCyTCTBYeT MOHMMaHUE TEOPETUUECKOI0 MaTepuaia, HapylIeHbl TpeOOBaHUS K COCTABICHHUIO OTUETa,
HET CaMOCTOSATEJIEHOCTHU B BHICKa3bIBAHUSX.

YueOHasi U cenUATbHASI JUTEpATypa

1. Croiinosa JL.II. TeopeTudeckue OCHOBBI HAYAILHOIO Kypca MAaTEeMATHKHU: y4eO. MOCOOUE I CTY/.YUPEKIACHUHA CPe.
mpod. oobpasosanus / JLII. Croinosa. — M.: M3natensckuii neHTp «Axagemus» 2015. — 272¢.

2. AwmaroBa I'M. MaremaTnka. YmpaXHeHHS W 3amaud: ydeOHoe mmocoOme I CTYACHTOB BBICII. Tex. yYeOHBIX
3aBenennit / .M. AmatoBa, M.A. AmaToB. — M.: U3narensckwuii HeHTp «AkamemMus», 2014. —332c.

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

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

Tema 1.2. Onepauuu HaJg MHOXKECTBAMU.

IpakTnueckoe 3ansaTHe Ne2
Tema: Pemenue 3amau no teme: «Onepanuy HaJl MHOKECTBAMH: TIEPECEUCHNE, 00bEANHEHUE U BBIYUTAHHE MHOKECTB)
Heab: chopMupoBaTh yMEHHE BBINOJIHATH ONEpPAlWU HAJ MHOXKECTBAMH: IepecedcHHE, OObEANHEHHE W BBIYMTAHUE
MHOXKECTB, JIeJIaTh BBIBOJIBI.
[pumensiemoe oGopyaoBanme: ydeOHHK mo MaremaTtmke aBtop JLII. CroiimoBa, TeTpaaw, KOMITBIOTEp, IMPOEKTOP,
WHTEPaKTHBHAS JJOCKA.
3agaHue 1J19 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO
H3YYUTh COZIepKaHUe TEOPETUIECKOro MaTepuaa, oJr0TOBUTH CBOMCTBA OMepaliii HaJl MHOXECTBAaMHU.

Ilnan 3ansaTus
1.0mpoc TeopeTH4ecKkoro MaTepuana.
2.BEINoJIHEHNE THCEMEHHBIX 3aJJaHUM.

1. [danbr mHOXecTBa: A={X|x€R, [ <x<6},
B={x|x€R, -1 <x< 3}, C={x|x € R, 2<X<5}.

VYKakuTe XapaKTEPUCTHYECKOE CBOMCTBO 37eMeHToB MHOKecTBa: a) AnByUC, 6)A\(BNC).

2. P — mHOXecTBO yuamuxcs kiacca, Q — MHOXKECTBO J€BOYEK B HEM, S — MHOXKECTBO CIIOPTCMEHOB B 3TOM KJacce.
N3o6pazute muokectBa P, S, Q, mpu momou kpyros Jiinepa

3. Haiinure mepeceuenne u o0beauHeHne MHOKECTB X={X| X €R, -3<x<3}, Y={y|y € R, -1<y<2}.

4. U sBectHO, 4T0 K — MHOXECTBO MallbuMKOB Kilacca, Z — MHOXKECTBO YUYALIMXCs Kiacca, 3aHMMAIOIIUXCS B KPYXKKE 1O
prcosanmio. Chopmymnpyiite yemosus, npu kotopeix: a) K[ Z=0; 6) K[]Z=K.

5. TlpomnmocTpupyiTe ¢ TOMOIIBIO KPYroB Diffiepa BHICKA3bIBAHUS:

a) HM OJIMH MapajiesorpaMM He SIBJISIETCS Tparennuei;

0) 1r000¥ KBaJpaT SABISCTCS POMOOM.

6. VYkaxure XapaKTepHUCTHYECKOE CBOMCTBO dneMenToB MHOkecTBa X=A\(BJC), ecmu A={x| x€R, x>0}, B={x| x€R,
17<x<25}, C={x| x €R, x>23}.

7. IlpowmmocTpupyiite NUCTPUOYTUBHBIM 3aKOH OOBEIMHEHHS OTHOCHTEIHHO IEpecedeHUs] NPU MOMOILIM JuarpaMm
Oiinepa-Benna.

Konumponvnvie éonpocul
1. MaiiTe ompeneneHue onepannsM HaJ MHOXECTBAMU: IepecedeHne, 00beJUHEHNE U BEIUNTAHNE MHOKECTB, IPUBEIHUTE
IIPUMEPBI
3. Tlepeuncinre OCHOBHBIE 3aKOHBI OTIEPALIUiA HaJl MHOXKECTBAMH.

I(pumepuu OUECHKU
OHGHKa «OMmMJIUYHO>» BBICTABJIACTCA 3a pa60Ty, B KOTOpOfI MOJIHO U TPaMOTHO CTYACHT HNPHUMCHACT TeOpeTI/ILICCKI/Iﬁ
MaTepurall INpyu BBINTOJIHCHUHN MMPAKTUYCCKUX SaﬂaHHﬁ.
OHGHKa «Xopouto» BbICTABIICTCA 3a pa60Ty, B KOTOpOﬁ CTYACHT ONCPUPYET TCOPECTUICCKUM MATCPUATIOM, IPUBOJUT
MPUMEPDLI, MOATBEPKAAIOINE TCOPETUICCKUC IMMOJIOKCHU, OJJTHAKO, JOIIYCKACT P 3TOM HE3HAYUTCIIbHBIC HETOYHOCTH.
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OreHKa «y0061emeopumenbioy BbICTaBIIETCS 3a paboTy, KOTOpasi B 0OIIEM IUIaHE COOTBETCTBYET TPEOOBAHUSIM K
JaHHOMY BHIY paboT. OTCYTCTBYIOT: CAMOCTOSITEILHOCTD CY)KJCHUH, YeTKHE BBIBOIBI, yOSIUTEIbHBIC TPUMEPHI.

O1eHKa «Hey0061emeopumenbHo» BHICTABISETCS 32 pabOTy, KOTOpas HE COOTBETCTBYET TPEOOBAHMSAM K JaHHOMY
Buy pabot. B Heil oTCyTCTBYyeT MOHMMAaHUE TEOPETUUECKOI0 MaTepuaia, HapylIeHbl TpeOOBaHUs K COCTABICHHUIO OTUETa,
HET CaMOCTOSITEJIbHOCTH B BHICKa3bIBAaHUSX.

Y4eOHasi U cnienuaabHas JUTEpaTypa

3. Croitnosa JLII. Teoperndeckrne OCHOBHI HAYAIBHOTO Kypca MaTeMaTHKU: y4el. mocodue Uil CTYA.yUpexKACHUH cpen.
mpog. obpazosanus / JLII. Croinosa. — M.: M3natensckuii meHTp «Akagemus» 2013. — 272c.

4. AmartoBa 'M. Matemaruka. YmpakHeHHsS W 3aladd: ydeOHOE IOCOOHME [UIS CTYIEHTOB BBHICHI. IIel. Y4eOHBIX
3aBenennit / .M. AmatoBa, M.A. AmaToB. — M.: U3narensckuii HeHTp «AKamemusi», 2014. —332c.

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

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

IIpakTnueckoe 3ansaTue Ne3.
Tema: JIexapToBO YMHOXEHHE MHOXeCTB. M300paskeHne exkapToBa NPOU3BEICHUS HAa KOOPIMHATHOH TNIOCKOCTH.
Heanb: chopMupoBaTh yMEHHE BBIIOIHATH JEKAPTOBO YMHOKEHHUE MHOXKECTB M M300pakeHNe IEKapTOBO MPOU3BEICHHE Ha
KOOPJIMHATHON IVIOCKOCTH.
I[IpumensieMmoe ofopynoBanue: yaeOHHK Mo MaTemaTike aBTop JL.II. CroiinoBa, TeTpan, TECTOBBIC 3aJaHU.
3anaHue 1715 MOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:
U3y4YUTh COJEPXKAHUE TEOPETHIECKOTO MaTephaia, MOBTOPHTH IOHATHA «KOOPAMHATHAS IIIOCKOCTBY», «KOOPAWHATHI
TOYEK).

Il1an 3ansaTs
1.TToBTOpEHHNE TEOPETUIECKOTO MaTepHana.
2.Brinonaenyne NUCEMEHHBIX 3aJaHuH.
3.BrInIonHeHnE TECTOBLIX 3aaHUM.

1. U3 xakux map gmcen Oyzaet cocTosith: A x B, A x C, ecu:

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

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

2. H3o00pa3ure Ha KOOPANHATHO MIOCKOCTH AJIEMEHTHI JIeKapTOBa ITPOU3BEICHHUS MHOXKECTB X U Y, €ClIn
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 32JaHUSA
Tema «/[ekapmoeo ymHodcenue MHOIICECH6)
Bapuanr - |
B kaxx1om 3a1aHNM yCTAaHOBUTE BEPHBIM OTBET U3 UMCIA MPpEeATokKeHHbIX: A), b), B),

1.Kakas u3 3anuceii sBIsieTCS BEPHOU?

A)(x;y) €E AXB & xeBuyeA;
b)(x;y) € AXB < x€AuyeB;
B)(x;y) € AXB < x€eAuycA.

2.Kaxoe MHOXXECTBO SIBJISIETCS IEKapTOBBIM MpON3BeeHNEeM MHOKeCTB A nu B, ecrm A={a; B}, B={1;2}
A) A X B={(a;1),(a; 2), (8; 1), (8;2)};
B) A x B={(1; ), (2; ), (1; ), (2;8)};
B) A X B ={(a; ), (8; B), (1; 1), (2;2)}.

3.dns moOb1x MHOXeECTB A, B, C BepHO paBeHCTBO:
A)(AUB)XC=(AxC M (@BxCOC);

B) A X B=B X A;

B)A X B # B X A.

4.XapaKTepuCTUIECKOE CBOWCTBO JJIEMEHTOB JEKapTOBAa MPOM3BEACHUS MHOXECTB A m B mnmeer Bum OTpe3Kos,
napamuienbHeix ocu OX:

A)A={-10;1;2}, B={23};

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

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

5.0nemMeHTHI IeKkapToBa pousBeeHust MHOXKeCTB A = R u B = [-1;2] Ha KoOpJMHATHON IJIOCKOCTH UMEIOT BUJL:
A) nonocsl, napamnensHoi ocu OX;
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B) otpeskos, napannensusix ocu OV
B) npsimoyronpHUKa.

Bapwuanr - 11
B kax1oM 3ajaHuK yCTaHOBHUTE BEPHBIN OTBET M3 YMCIIa MpeuIokeHHbIX: A), b), B),

1.Kakas u3 3ammceit sSIBIIeTCs BEpHOA?

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

2.Kaxoe MHO>KECTBO SIBIISIETCS IEKapPTOBBIM Ipon3BeeHreM MHOKecTB A u B, ecrm 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)}.

3.1nst moObIx MHOXKeCTB A, B, C BepHO paBeHCTBO:
A)AUB)xC=AXC N BxCOC);

B) A X B=B X A;

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

4. XapakTepHCTHUECKOE CBOICTBO 3JIEMEHTOB JI€KapTOBa INPOU3BENCHHMS MHOXecTB A W B nMeeT BHI OTpe3KOB,
napajuiesbHeix ocu OV:

A)A={-1,0;1;2 3, B=1{2;3};

b) A=[-1:2], B=1{2:3};

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

5.05eMeHTHI JeKkapToBa mpousBeneHust MHOKeCTB A = [152] u B = R Ha KoopIuHATHOM TIOCKOCTH UMEIOT BU/I;
A) monockl, napamiensHoit ocu OY;

B) otpeskos, napamiensHbix ocu OV

B) npsmoyronasHUKA.

Konmponwsnsie 6onpocut
1. Jlaiire ompeneneHue NEKapTOBY IPOM3BEICHUIO IBYX MHOXECTB, n MHOXecTB. [lepeumcnure cmocoObl 3amaHUs
JIeKapTOBa IPON3BE/ICHHUS MHOKECTB, IIPUBEIUTE TIPHMEPHI.
2. OxapaxTepusyiiTe N300pakeHNe Ha KOOPJMHATHON TUIOCKOCTH 3JIEMEHTOB JIeKapTOBa IIPOU3BENICHNS MHOXKECTB X U Y,
paccMOTpEB pa3sINuHbIE CITydaH.

Kpumepuu oyenku
OIICHKa «OMIHYHO» BBICTABIISIETCS 32 PaboTy, B KOTOPOU MOJIHO M MPAMOTHO CTYICHT MPUMEHSET TEOPSTUICCKUA

Martepurall IMpyu BBITOJIHEHUHN MTPAKTUYCCKUX 3aL[aHPII>i.

OlieHKa «X0pouio» BHICTABIISETCS 32 pabOTy, B KOTOPOI CTYZICHT ONEPHPYET TEOPETHYECKUM MaTepHaIoM, IPUBOIUT
TIPUMEPBHI, IMMOATBEPKAAIOIINUE TCOPETUICCKHUEC TMOJIOKEHUA, OJTHAKO, JOIMYCKACT IPHU 3TOM HE3HAYUTCIIbHBIC HETOYHOCTH.

OrieHKa «y00e61emeopuneibHo» BHICTABISIETCS 32 paboTy, KOTopas B 00OIIEM IIaHE COOTBETCTBYET TPEOOBAHMUAM K
JaHHOMY By paboT. OTCYTCTBYIOT CAMOCTOSTEIBHOCTD CYXK/ICHUH, YETKUE BBIBOJIbI, YOEAUTEIbHBIC PUMEPBI.

OlleHKa «HEy006/1emeopumeIbHo» BHICTABISAETCS 32 paboTy, KOTOpas HE COOTBETCTBYET TPEOOBAHUSAM K JaHHOMY
BUjly pabot. B Heil OTCyTCTBYeT MOHUMAHUE TEOPETHUECKOr0 MaTepuaia, HapylieHbl TPeOOBaHUS K COCTABICHUIO OTUYETA,
HET CAMOCTOSITEIbHOCTH B BHICKA3bIBAHUSX.

YueOHasi ¥ cenUAIbHAs TUTEpaTypa

1. Crotinosa JLII. TeopeTnueckne OCHOBBI HAYaJILHOTO Kypca MaTeMAaTHKH: y4e0. mocoOue ISl CTYA.YUpEXKIASHUH cperl.
mpo¢. obpazosanus / JI.II. Croiinosa. — M.: MU3patensckuii neHTp «Axagemusy» 2014, — 272c.

2. AmaroBa I'M. Maremaruka. YnpakHeHHs W 3ajaud: y4deOHOe MocoOHe it CTYIEHTOB BBICHI. IMel. Y4eOHBIX
3aBeaeHuit / .M. AmaroBa, M.A. AmatoB. — M.: M3natenbckuii neHTp «Akagemusi», 2015. — 332c.

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

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

Pa3ngen 2. DeMeHTDBI JIOTHKH
Tema 2.1. MaTteMaTHYECKHE TTOHSITHS.
IIpakTuyeckoe 3anaTue Ned
Tema: Pemenue 3amau o teme: «O0beM u conepkanue noHATHs. OnpenencHue MOHATHIA. Bumsl onpeneneHuin
Henn: oTpaboTKa MOHATHH «00BEMY», «COIEPIKAHHE», OTHOIICHHUS MEKAY O0ObEMaMH MOHATHA U WX HU300paKECHUE IMPH
ITOMOIIM IuarpaMm Jiinepa - BeHHa oTpaboTKa BUIOB ONpeaeIeHUIA TOHATHH.
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IIpumensiemoe odopynoBanme: Amarosa .M., AmatoB M.A. Martemaruka. YnpaxHeHus1 U 3a1aun: ydyeOHOoe 1mocodue
JUISL CTYA€HTOB, KOMIIBIOTEP, IPOEKTOP, HHTEPAKTUBHASL JOCKA.

3agaHne 1719 NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO

- BBIYYUTH onpeeneHus 1o reme: «O0bEM U cofepkanue MoHATHS. OTHOLIEHUS MeXAY 00bEMaMHK TTOHSTHIT», TPUBECTH
MIPUMEPHI Pa3INYHBIX OTHOILEHUI MEXAY 00bEMaMH OHSTHH.

- IOJITOTOBUTH MaTepual Jekuuu «OnpeaeneHue NoHATUH. Buabl onpenenenuity;

- IPUBECTH IIPUMEPHI PA3INIHBIX OMPEACICHIN 13 yUCOHINKOB MaTEMaTHKH, anreOphl M Hadall aHaJIN3a, TEOMETPHH.

Ilnan 3ansaTHA
1.0TpaboTKa TeoOpeTHIECKIX TOI0KEHHUH IT0 JTaHHOH TeMe B (hopMe YCTHBIX BOIIPOCOB.
2.Pemenne ynpaxaenuii mo yaeoruky Nel-6, ctp.7,8.
3.BrinonHeHue 3aJaHui y TOCKU.

1. KakoB 00BEM MOHATHS «CTYAEHT», «CTYICHT IEJarorMuecKoro KOJUIEIPKa», «CTYIEHT Balled TPYIIbI»?
HanunmmnTe HECKOJIBKO 3JIEMEHTOB NPUHAJIEKAINX 00BEMY TaHHBIX TTOHSTHH.

2. VYKaxXuTe TPH CBOICTBA NMPUHAUICKAIIUX COJCPKAHUIO MOHITUH. «CTYIEHT», «CTYICHT Ballel IpymIbD»; 00bEM
KaKkoro TIOHATHsS Oouibllle, a cojepkaHue? AHAJOTMYHO TNPOAHATMZUPYHTE MOHSATUS «IPSMOYTOJIBHBIN
TPEYTOJBHUK» U «TpeyrojbHUK».CaenaiiTe BBIBOI.

3. UzoGpasure ¢ MOMOIIBIO0 AuarpamMm Diinepa-BerHa oTHOmEHHs MeX Ty 00bEMamu TIOHATHI g, b 1 ¢, ecnn:

1.a — «uucnoy, b — «uémnoe uucnoy, ¢ — «08y3HauHoe YUCTON;
2.a — «pomby, b — «xkeadpamy, ¢ — «mpeyeonvruxy, d - «eeomempuueckas gueypa.
4.TlpuBenute NpUMepsl HOHATHH, OTHOIICHUS MEXIY 00bEMaMHU KOTOPBIX, HAXOAMIINCH !

A B2
(&

5.KakoBbl 0COOEHHOCTH MaT€EMaTUYECKUX [TOHATHIA?

6.01paboTKa TeOpETHIECKUX TOJIIOKEHHUH 10 JaHHOH Teme «OmnpeneneHne MoHATHI (PppoHTaNBHBIN onpoc.) Bompocsr:
a) 4TO Ha3bIBaeTCs OIpeeICHIEeM OHATHS?

0) KaKue BUBI OIPEICIICHNI BBI 3HaeTe?

B) KaKOBa CTPYKTYpa SIBHBIX ONPEIEICHNH, T.€. ONPECIICHNUH Yepe3 poJl U BUAOBOE OTIIINE?

T') KaKue BUJIBI ONPE/ICIICHUH OTHOCATCS K HESIBHBIM?

1) KaKue emé BUABI ONIpEeTICHUH BbI 3HaeTe?

7.Pemenune ynpaxaeHuit mo yaeonuky Nel-4, ctp. 10 ¢ KOMMEHTHPOBaHHEM.

8.BrImoHeHNEe 3aJaHAH Y TOCKH.

B nanHbIX onpenenaeHusIX BEIICTUTE ONpeeNsieMoe TIOHATHE, POIOBOE MOHSITHE U BUOBOE OTIMYNE:
- «Buccekxmpucou yena Hasvi8aemcs 1y, 8bIX00AWUL U3 GEPUIUHBL U 0eTAWUL Y20l HONOIAMY.

- «Xopoa, npoxooawas uepe3 yeHmp Kpyea, Ha3vl8aemcs OUAMempoM Kpyeay.

- «Heuémnoe uucno - yucio, Komopoe ne 0erumcst Ha 2»

9.Copmymupyiite TpeOOBaHHS K ONPEICIICHUIO TOHITHH.
Yka3aHus 1o coCTaBJeHHUIO OTUYETA: CTYACHTHI CHAIOT BBIMNOJHCHHBIC TMCbMEHHO B TETPpAJIN YIIPAKHCHUA.

Konumponwusie gonpocuwi:
1. Yro Ha3bIBaeTcst 00BEMOM HOHSTHS, conepkanueM? [IpuBeauTe mpuMepsl.
KakoBa B3anMocBsI3b Mex 1ty 00bEMOM 1 copepkanueM? IIpuBeaure mpuMepsl.
3. Kakme cymecTBylOT OTHOIICHHS MEXAy oO0béMamu moHATHH? [IpomumocTpupyiite WX HpH MOMOIIH
quarpamm Oisiepa — Benna.

N

IIponomxu
4. Ompenenenue MOHATUS — ITO...
SIBHBIE OnpeneNeHus — 3T0...
6. K HesBHBIM ONpeeNeHUsIM OTHOCSITCS - ..

o

Kpumepuu oyenku:

OueHKa «omau4H0» CTAaBUTCS, €CIIN CTYJCHT UMeeT IITyOOKHe 3HaHHS M0 JaHHOH TeMe, He JOIYCKaeT OMIMO0K IpH
BBINIOJTHEHUH YNPa)KHEHUH, CBOOOIHO onepupyeT oObEMOM M COJEp)KaHWEM MOHATHS. BUAAMU OIPEEICHUs MOHITHH He
JIOITyCKaeT OINOOK MPHU BBIIIOJIHEHUH YIIPAXKHEHHUH;

OueHka «Xopouto» CTaBUTCS, €CIU CTYJICHT OOHAapyXHMBaeT XOpollee 3HAaHHE TEOPETHYECKOro MaTepHania, HO
JIOITyCKaeT eJMHUYHbIE OIIMOKH ITPY BBHIIOJIHEHUH NIPAKTUYECKHX 3aJaHui.

OueHka «ydoenemeopumenbHoy) CTABUTCS, €CIM CTYIEHT HMMEET MOBEPXHOCTHBIC 3HAHUS IO TEME, JAOIMYCKaeT
3HAYUTEJIBHOE KOJMYECTBO OIIMOOK MPU BBHIIIOIHEHNH MTPAKTHUECKHUX 3aaHUM.



OueHka «Heyd061€mMEOpUmMEnbHO» CTABUTCS, €CIM CTYISHT OOHapyXXMBaeT He3HaHHWE OoJbIeH yacTh
TEOPETHYECKOr0 MaTepHaia, T.e. He BilajeeT 0OBbEMOM M COJCp)KAHWEM IIOHATHH, BUAAMH ONPENEICHHH, CTPYKTYpOH
SIBHBIX OIIpEZICICHUH, O0JIbIIast YaCTh NPAKTHYECKUX 33/IaHU BBITIOJIHEHA HE BEPHO.

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

YueOHasi U cenUATbHAS JATEPATypa

1.AmaroBa I''M., AmatoB M.A. Martemaruka: B 2 KH.. y4eOHOe mMOcOOHe IJii CTYJCHTOB BBICIIUX MEIarorm4ecKuX
y4eOHBIX 3aBefeHnit — M.: M3matensckuit meHTp «Akagemusy», 2014.

2.AmaroBa I'M., AmaroB M.A. Matemarnka. YHOpakHEHHS W 3amadd: y4eOHOe IOCOOMe Ui CTYASHTOB BBICIINX
TeTarOrMYecKiX y4eOHbIX 3aBeeHnit — M.: M3garenbckuit meHTp «Akamemms», 2015. — 332c.

3. http://www.bymath.net

Tema 2.2. MaremaTudeckue nNpenioKeHus.
IIpakTuyeckoe 3anaTue Ne5.

Tema: Pemenue 3anau o teme: «Jloruueckue onepanuu HaJl BBICKA3bIBAHUAMU U MPEIUKATaMU.

Leanb: yuuThCs pacro3HaBaTh BHICKAa3bIBAHUS, IOHUMATh CMBICI JIOTHYECKHX CBSI30K, CTPOUTH TaOJIHIIBI HCTUHHOCTH.
[pumensiemoe odopynoBanmue: AmatoBa [.M., AmaroB M.A. Maremaruka. YupaXHSHUS U 3aJadd: ydeOHOe mocoOue
autst ctyaenToB, [1K, nHTepakTHBHAS 10CKa, TPOEKTOP, OAHK 3JEKTPOHHBIX MTPE3CHTAIIH.

3anaHue 1715 MOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:

- TIIATEeNbHast MpopaboTKa MaTepHaa JIEKIH «BpICKa3bIBaHUS U JIOTHIECKUE ONIEPAIIN HaJ HIMI.

- HalizuTe B yueOHMKAaX MaTeMaTHKH 3aJaHus, TA€ PACKPhIBAJICA ObI KOHKPETHBIN CMBICI JIOTHIECKUX CBS30K: (I, «HIIN,
«ECITH, TO», «TOTAA ¥ TOJBKO TOT/A, KOTAa», YaCTUIIBI KHEY.

Il1an 3ansaTHs
I. OTpaboTka TeOpEeTHYECKOr0 MaTepraa o JaHHo# TeMme (paboTa B mapax) Bompocsr:
a) Yto HasbiBaeTCs BbICKa3biBaHMeM? Kak oHM o00o03HauaroTcs? IlpuBemuTe NPUMEPHl KMCTHHHBIX W JIOXKHBIX
BBICKa3bIBaHUH.
0) Kakue BbICKa3bIBaHUS Ha3bIBAIOTCS AJIEMCHTAPHBIMHE, @ KAKHE COCTaBHBIMU? [IpuBeInTEe MPUMEPHI.
B) JIJ1s1 BEISIBIICHUS JIOTHYECKON CTPYKTYPHI COCTAaBHOT'O IPEITIOKECHHS, YTO HEOOXOAUMO YCTaHOBHTH?
r) Kakne BBI 3HaeTe TOTHYECKHE ONEpaIuy ¢ BhIcKasbBaHmsIMHU? Ckonbko ux? JlaiiTe onpeaencHrue KakJon 3 HAX.
1) Yro mpexncrasisieT co0oit Tabmuia CTHHHOCTH? OT Yero 3aBUCHT KOJIMIECTBO CTPOK H CTOJIOIOB B TabmmIie?
¢) B kakoii mocneroBaTeIbHOCTH BBIIIOHSIIOTCS OTICpAIHT?

2.Beimosnnenue 3amanuii 'y gocku. Iloctpoiite Tabiuily UCTHHHOCTH ISl (DOPMYIIBI: ): JononuurenpHas

pv(@=r
dopmyna: (p > ) AT < 7.

3.Pemenne ynpaxuenuii no yueonuxy Nel-7, ctp. 19 ¢ KoMMeHTHpOBaHHEM.
4 BhINOTHEHNE UHANBUIYAIBHBIX 33JaHUI KaXKIBIM CTYJSHTOM C MX MOCIEIYIONIEeH 3anuTOM.

I. OTpaboTKa nmpakTH4ecKoro Marepuaia 1o reme «BbickaszpiBaTenbHbIE (HOPMBI (TTPEANKATHI), JOTHUECKHE OTIEPAlH HaJl
HUMID).
A) OOBsICHATE CMBICI CIEAYIOLIMX 3AUCEH: T, o' Dry? B kakoM OTHOIIEHNH HAXOJATCS 3TH MHOXKeCTBa?

B) IIpomomxkuTe cluemyronie paBeHCTBa: Tﬁ(x) =, TP(X)AQ(X) =, TP(X)VQ(X) =, T P(x)=0(x) =
T,

(W) ~

B) Pemenne ynpaxxaennit mo yueOHuKy Nel-4, ctp. 20 ¢ KOMMEHTHPOBAHHEM.

I') Pabora B rpynmax.

1 rpynma BeimonHseT 3amanue: Ha muoxkectBe X={1, 2, 3, ...,18} 3amansl npeaukatsr: P(x) — «x kpaTHO 3»; Q(X) — «X

kpatHO 5».ChopMyaupyiiTe KOHBIOHKIMIO U AM3BIOHKIMIO 3TUX MPEIUKATOB M HAHIUTE WX MHOXECTBA MCTHHHOCTH.
N306pa3zute ¢ moMoIIpio uarpaMm Diisiepa — BeHHa MHOXeCTBa HCTUHHOCTH.

2 rpynna: Ha muoxectBe X={1, 2, 3, ...,15} 3amansl mpeaukatsl: P(x) — «x — mpoctoe uucio»; Q(X) — «X KpaTHO
2».Copmynupyiite KOHBIOHKIMIO W JIU3BIOHKIHMIO 3THX MPEAMKATOB M HaWAWTE WX MHOXXECTBA HCTHHHOCTH.

N306pazute ¢ nomolupko auarpamm Diiiepa — BeHHa MHOKeCTBa HCTHHHOCTH.

3 rpynna. Ha mHoxectBe X={2, 4, 6, ...,24} 3amanbl npemukatel: P(X) — «x kpatHo 8»; Q(X) — «x KpaTHO 4».
CoopmynupyiiTe MMIUTMKAIWIO 3TUX IPEIUKATOB, HaWAWTE MX MHOXKECTBA HCTUHHOCTH M HM300pa3HTe C IOMOILIBIO
quarpamm Diiepa — BeHHa MHOYKECTBA UICTHHHOCTH.

4 rpynma. Ha muoxkectBe X={1, 2, 3, ...,15} 3agansr npeaukatsl: P(x) — «x — oqHO3HAYHOE YUCIo»; Q(X) — «X - COCTaBHOE
gucno». ChopMyaupyiiTe KOHBIOHKIMIO W AM3BIOHKIMIO 3THX MPEAMKATOB W HAWAWTE MX MHOXECTBA MCTHHHOCTH.

N306pazute ¢ mOMOIIBIO AUarpaMm Diisiepa — BeHHa MHOXeCTBa HCTUHHOCTH.
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5 rpynna. Ha muoxecrBe X={3, 6, 9, ,18} samanbr mpemmkatel: P(x) — «x kpatHo 9»; Q(X) — «X KpaTHO 3».
CoopmynupyiiTe MMIUIMKAIUIO 3TUX IMPEAMKATOB, HaWAMTE MX MHOXXECTBA MCTUHHOCTH M HM300pa3HTe C IOMOILBIO
Jauarpamm Oitnepa — BeHHa MHOXeCTBa HCTUHHOCTH.

Yka3zaHus 1o cCOCTABJIEHHIO OTYETA: CTYACHTBI CIAIOT BBIMNOJHCHHBIC MMCBbMECHHO B TETpAAX YIIPAKHCHUA.

Konmponsnuwie gonpocor:
1. Cdopmynupyiite onpenencHre BEICKa3bIBAHH.
2. U3 xaKkuX JIOTHYECKHX CBSI30K KOHCTPYHPYETCS COCTABHOE BBICKa3bIBaHHE?
3. [laiite omnpeneneHHs OTPHLAHUS, KOHBIOHKIWH, AW3BIOHKIMH, WMIUIMKALMH, OSKBHUBAJCHIWH BBICKAa3bIBAaHHMIL.
ChopmynupyiiTe onpeaeneHne IpeanKara.
4. Kakoii npeuKaT Ha3bIBAeTCSl OJHOMECTHBIM, IBYMECTHBIM H T. 1.7
5. Yrto Ha3bIBaeTCs 0OJIACTHIO ONPEAEIICHUS U 00JIaCThIO HCTUHHOCTHU?

Kpumepuu OUCHKU:

OHCHKa «omiaudno» CTaBUTCHA, €CJIU CTYACHT HUMCECT rﬂy601<1/1e 3HAHUS MO TeMe «BhICKa3bIBaHMUS M JOTHYECKHE
Oonepalrv HaaQ HUMHW», HE JOMIyCKAaCT OIIHOOK IIpU BBINTOJIHECHU N pra)KHeHI/Iﬁ, CB060)1H0 CTpOUT Ta6J'II/IIII)I HNCTHHHOCTH.

OHCHKa «xopouio) CTaBUTCs, €CJIU CTYIACHT 06Hapy)KI/IBaeT Xopomee 3HaHUE JIOTUYCCKUX onepaunﬁ Hag
BbICKAa3bIBAHUSMH, HO JOIMYCKACT CANHUYIHBIC OIIHOKH IpH MMOCTPOCHUU Ta6J'II/ILl HUCTUHHOCTH.

Onenka «ydosﬂemeopumeﬂbno» CTaBUTCs, CCJIIM CTYACHT HMMCECT IMOBCPXHOCTHLIC 3HAHHA IO TEME, AOMYCKACT
3HAYMTENILHOE KOJUYECTBO OLINOOK IIPpH BBIITOJIHCHUU IMMPAKTUYCCKUX 33[[8.HI/II7L

Onenka «ueydosﬂemeopumeﬂbno» CTaBUTCA, CCIIM CTYACHT 06Hapy)KI/IBa€T He3HaHHWE OOIbIIeH YacTH
TEOPECTUYCCKOT0 MaTepHraiiad, T.€. HC BJIAACCT ONPCACIICHUAMMU BbICKA3bIBAHUA, JJOTUYCCKUX ONCpaliui HaJl HUMH, OoubIIas
YacCTb MPAKTUYCCKUX 3aJlaHMi BEITIOJIHCHA HE BCPHO.

I[OMa[HHee 3aJlaHHue. CocTaBHUTh KOHCIEKT TeMBI «OCHOBHEIC JJOTHIECCKHE PAaBHOCHUIIBHOCTH. (3aKOHH J'IOFI/IKI/I)».

YueOHasi U cnenuAaIbHas TUTepaTypa

1. AmaroBa I''M., AmMatoB M.A. Matemaruka: B 2 KH.. yueOHOe mocobue sl CTYACHTOB BBICHIMX IEJAarorHuecKux
yueOHbIX 3aBefeHnit — M.: M3narenbckuiil neHTp «Akanemus», 2016

2. AmaroBa I'M., AmaroB M.A. Matematuka. YOpaKHCHUS U 3aJaud: y4yeOHOE IMOCOOWME MJIsi CTYACHTOB BBICIIMX
Nelaroryeckux y4eOHbIX 3aBefeHuil — M.: M3narensckuii HeHTp «Axanemus», 2016

3. Croitnoa JL.II. Teopernyeckne 0CHOBBI HAYAIBHOTO Kypca MaTEeMaTHKU: yueO. MocoOHe I CTYI.YUPEeKACHUN Cper.
mpog. obpazosanus / JLII. Ctoinosa. — M.: M3patenbckuii meHTp «Akagemus» 20137, — 272c.

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

Tema 2.3 MaTemaTHUeCKHE OKa3aTEILCTBA.

IMpakTuyeckoe 3ansaTue Neb
Tema: Ctpoenue Teopembl. Bupl Teopem. YMo3akmoueHus 1 uX BUABL. CXeMbI IeyKTUBHBIX YMO3aKIIOYSHHH
Hean: oTpaboTaTh BUABI TEOPEM, CXEMBI JeTyKTHUBHBIX YMO3aKIIOUSHUN
Ipumensiemoe o6opynoBanue: Croitnosa JI.IT. Maremaruka: Yueb. mocobue 1js CTya. cpea. nef. yueo. 3aBeaeHmuil., 1K,
WHTEPaKTHBHAs JJOCKA, MPOEKTOP, OaHK JIEKTPOHHBIX MPE3eHTaINH.
3ajaHue 115 OATOTOBKH K MPAKTUYECKOMY 3aHSTHIO:
- TOBTOpUTH Marepuan jekuuii: «CTpyKkTypa Teopembl. Buusl Teopem», «YMO3akiiueHHss U UX BHUIbL. CXeMbI
JICTYKTUBHBIX YMO3AKITFOUCHHID».

IInan 3ansTHA
I.  OrpaboTka TEOpETHUECKOTO MaTepHaa 10 JaHHO! TeMe.
1. OTpaboTka MpaKTHYECKOTO MaTepHania.
1. Pabota no yueOHuky crp. 112-113 ynp. 2, 3, 6, 9,10 ¢ KOMMEHTHPOBaHHUEM
2. BoinosiHeHue 3aaHuil MUCbMEHHO:
A) VYxkaxure cTtpoeHne teopembl. ChopmynupyiiTe Teopembl: OOpaTHYIO, IPOTHBOIIOJIOKHYIO, OOpaTHYIO
MIPOTHBOMONIOXKHOM nanHo#. Kakas n3 HuUX uctuHHA?
«Ecnu uemuvlpéxy20oibHUK — pomo, mo e20 OUA2OHANU OelsAm Yeibl NONOAM»

b) IlepedopmynupyiiTe IpeanoXKeHHs, HCIOIB3YS CIOBA «HEOOXOAMMO», «IOCTATOUHO», WM «HEOOXOIUMO H
JOCTaTOYHON:

a) Ecau wucno oxanuusaemces (), mo oo oeaumcs Ha 5
0) Ecnu npamvie nepnenouxkyiaphvl K 0OHOU U MOIL ce NPAMOLL, MO OHU NAPALILETbHbL.

B) BeisiBuTe cxemy paccyxkaeHus. SIBISCTCS JIM JaHHOE PACCYKICHHE A€ yKTHBHBIM?
Ecnu mpeyeonvuux pagHocmopounutl, mo o pasnobeopennsiil. Tpeyeonvnux ABC He pasnobedpennblil, cled08amenvHo,
OH — He PABHOCOPOHHUIL.
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I11.Brinonnenue nposepounoii padotsl (cm. KOC).

Jomamrnee 3amanue. CTyIeHTHl CaMOCTOSTENILHO paccMaTpHBalOT Mmarepuan mnaparpada «CrocoObl MaTeMaTH4ecKoro
JI0KA3aTeNbCTBAa» M 3alOJNHAIOT TAaOJMIly, Aenas XapaKTepUCTHKY KaXAoro crocoba MaTeMaTHYeCKOTO J0Ka3aTesbCTBa U
MIPUBO/ISI IPUMEPBHIL:

CHOCOﬁbIMaTeMaTquCKOFOHOKa3aTeHLCTBa

npamovle KOCGEHHble
OCHOBaHHbIE HA | MOJIHAS UHAYKIUA crnoco6 OT | OCHOBaHHbIE Ha
cxemax MIPOTUBHOTO 3aKOHE
J€yKTUBHBIX KOHTpPaIO3ULINK1
YMO3aKJIFOUeHU N

HCMOJIHAg HUHAYKIUA WKW aHaJIOrust

Yka3zaHusi 10 COCTABJIEHHMIO OTYETA: CTYICHTHI CAAIOT BBIIIOJHEHHBIC THCHbMEHHO B TETPaAU YIIPAKHCHUS.
Konmponsnsie éonpocut:
1. Yro npencrapiseT CTPOCHUE TEOPEMBI, HA30BUTE BUIBI TEOPEM.
2. Ha kakwue aBe TPYMITHI ACTMATCS YMO3AKIIOUCHUS?
3. Kaxkue cxeMbl JeJyKTUBHBEIX YMO3aKITIOUCHUI MOXKETE HA3BATh?

Kpumepuu oyenku:

OueHKa «omau4H0» CTaBUTCS, €CIH CTYACHT UMEET MPOYHbBIC 3HAHUS 10 JTAHHOW TeMe, HE JAOITyCKaeT OMIMOOK MpH
BBINIOJTHEHUH YIPAXKHEHUH, IPUBOIAMUT MPUMEPHI, KOTOPBIE TIOATBEP)KAAIOT TEOPETHUECKHE (aKTHI.

OueHka «xopowto» CTaBUTCS, €CIM CTYICHT BJIaJeeT 3HAHUSAMHM IO JAaHHOHM TeMe, HO JOIyCKAaeT EIMHUYHBIC
OLIMOKY ITPY BBITIOJIHEHUH MTPAKTHYECKHUX 3aaHUM.

OneHka «ydoenemeopumensbnoy CTABUTCS, €CIU CTYJIEHT UMEET MOBEPXHOCTHBIE 3HAHHUS MO TEME, AOMYCKAeT
3HAYUTEIHHOE KOJIMIECTBO OMIMOOK MPH BBHIIIOJHECHNH MTPAKTHUECKHUX 3aTaHHUMH.

OueHka «Heydoe1emeopumenvHoy CTABUTCS, €CIM CTYASHT OOHapyXXWBaeT HE3HaHWE OOJbIIeH YacTh
TEOPETHUYECKOT0 MaTepuaa, O0oNbIIas yacTh MPAKTHUECKUX 3aJaHNUH BBITIOJTHEHA HE BEPHO.

Y4eOHasi U cnenuaabHAas JUTEpPaTypa

1. Croiinosa JL.II. Teoperudeckne OCHOBBI HAYAJILHOTO Kypca MaTeMaTHKHU: y4ed. mocoOue Ui CTYA.yUpexKACHUHN cpe.
mpod. oopasosanus / JLII. Croiinosa. — M.: M3natensckuii nentp «Axagemus» 2013. — 272¢.

2. Amarosa I'M., AmaroB M.A. Matemaruka. YOpaKHCHUS U 3aJaud: y4yeOHOE MOCOOWME JIsi CTYACHTOB BBICIIMX
MeIarormyeckux y4eOHbix 3aBeaeauii — M.: M3garenbckuil 1IeHTp «Akamemusi», 2016

3. http://www.Allmath.ru

Pa3pnen 3 BeainunHbl 1 X M3MepeHHe
Tema 4. TIoHsTHE BEIMUUHBI U €€ U3MEPEHUSL.

[pakrunyeckoe 3ansTHe Ne7
Tema: [ToHsATHE BETMYMHBI U €€ H3MEPEHHUSI.
ean: ciocobcTBOBATh CHCTEMATH3AIMN 3HAHUH IO TEME.
IIpumensiemoe o6opyaosanue: Croiinoa JI.II. TeopeTnueckne 0CHOBBI HAYaJIBHOTO Kypca MaTeMaTHKH: y4yeO. mocodue
JUISL CTYJL. yUpeXeHUi cpe. npod. odopazoBanus, [1K, uHTEpakTHBHAs JOCKA, IPOEKTOP, OAHK AJIEKTPOHHBIX MPE3CHTALINI.
3agaHue 1J19 NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO
- IOBTOPUTH MaT€pHrall JCKIIUN «[loHATHE BETUUMHEI U €€ HU3MEPCHUS).

ILinan 3ansaTUs
|.9xcmpecc-onmpoc
Uro Ha3bpIBae€TCsA BETUUUHOMN?
HazoBure Buabl BenTuuuH.
Uro 3HaYUT U3MEPUTH BETUUUHY?
CoopmynupyiiTe orpeaeseHie YUCICHHOTO 3HAYSHUS BETMYHMHBI.
Kaxkue nelicTBUs ¢ BEIMYMHAMU MOYHO BBITIOJIHSTH?
TlepeuncnuTe cBOCTBA JEHCTBUI C BEJIMUMHAMH.
CpaBHUTE BETMYUHBI;
a) 1u 48mun  140muH; 6) 23000kr u 2 13051
B) 2cyT : 484 20c.
I1l. BemonHuTe yka3zaHHbIC JeHCTBUS HAJ BETHYNHAMMI:
a) 21km 7M + 19xm 57m;  ©) 1549 45muH o 3;
r) 15kr 48r — 14xkr 90r; 1) 23cyr : 15mun 20c.

LR
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IV. YkaxuTe BenMUYMHBL, paccMaTpUBacMble B 3ajade, YCTaHOBUTE BHJ 3aBHCUMOCTH MEXAy HHMMH. Pemmte
Pa3IMYHBIMH apUPMETHIECKUMH CIIOCOOaAMH.
«Kaxoit myTs mpoiiner noesn 3a 15¢, ecnu 60 M on mpoxoaut 3a 3 ¢?

Koumponwsnuie gonpocwi:
1.Cchopmynupyiite onpesieseHue BEININHBIL.
2.Kaxwe BeTMIMHBI HA3bIBAIOTCS OJHOPOAHBIMA? pasHOpOoIHBIMU? [IpuBeIUTE IPUMEPHL.
3.Kakue BennInHBI Ha3BIBAIOTCS CKAsIpHBIMU? Bekropueimu? [IpuBenure mpuMepsl.
4.Yto 3HaYUT U3MEPUTH BEITHIUHY?
5.Yrto Ha3BIBaeTCS YMCICHHBIM 3HAYCHUEM BEITMUNHBI?
6.Kakwne neficTBus ¢ BeTMIWHAME MOKHO BBIITOJTHSATH?
7.Chopmynupyiite CBOWCTBA JCHCTBUI HAJl BETMYUHAMU.
8.lnuHa, éMKOCTB, Macca, BpeMsi, CKOPOCTb, CTOUMOCTb, 1I€Ha, TUIOIMAAb — 3TO. . ..

Kpumepuu ouenku:
OIlCHKa «OMAUYHO» CTaBUTCS, CCIM CTYACHT BJIAICeT TCOPETUUYCCKUM MATCPUAJIOM: CIUHHIAMHU H3MEPEHUS
BEJIMYUH, UX COOTHONICHUSMH, BEPHO BBIMOJIHSICT MPAKTUUCCKUC 3aIaHHS.

OleHKa «X0pouwioy CTaBUTCS, €CIM CTYJCHT OOHApyXKHBAaeT IMOJHOC 3HAHWE W TOHMMAaHHWE MaTepHana, yMmeeT
MPABUIIBHO M JIOTUYHO €0 U3JI0KUTh, IPUBOAUT MPUMEPHI, OJJHAKO OMYCKACT HE3HAYUTEIIbHBIC OMIHOKH MPH MEPEX0ie U3
OJTHOH eMHUIIBI U3MEPEHUSI BEIUYHH B JIPYTYIO.

OtieHKa «Y006/1€mMEOPUMENbHO» CTABUTCS, €CIIH CTYICHT U3JIaraeT MaTepuall HeJOCTATOYHO MOJHO, HE MOXKET HIIH
3aTpyHIETCS 00OCHOBATH CBOM CY)KICHUS M MPHUBECTH HEOOXOIMMBIC MPUMEPHI; JOMYCKACT OMIMOKH TPH BBIMOJIHEHUU
MPaKTHYECKUX 3aaHHH.

OIICHKa «Hey008/1emEoOPUMENIbHOY» CTABUTCSA, €CIH CTYJACHT OOHApY)XHBAeT HE3HAHHUE OOJBIICH YacTh
TEOPETHYECCKOrO Marepuaia, mpu GOpMYIMPOBKE ONPEACICHUN UCKAXKACT MX CMBICH, MPAKTUYCCKHUE 3aaHUS BBIMOIHICT
HE BEPHO.

Y4eOHasi U cnenuaabHas JUTEpPaTypa

1. Croiinosa JLII. TeopeTndeckne OCHOBBI HAYaIbHOTO Kypca MaTeMaTHUKH: y4e0. IocoOHe Uil CTYA.YYPEKICHHN Cpel.
mpog¢. obpazosanus / JLII. Croinosa. — M.: M3natensckuii neHTp «Akagemus» 2016. — 272c.

2 .http:/fwww.math.ru/

IIpakTuyeckoe 3ansaTue Ne8

Tema: Pemenue 3anay no teme: «Jlnuna. [lnomanb»

Heanb: oTpaboTaTh AMHUIIBI U3MEPEHUS IUTHHBI U IUIOIIAIH, (OpMYIIbI IIoMmaaei Guryp.

IIpumensiemoe o0Opya0OBaHMe: ACHUCTBYIOIIME YUYEeOHMKM MO MaTeMaTuke Iy mkoibl, [IK, mHTepakTHBHas J0CKa,
MIPOEKTOP, OaHK JIEKTPOHHBIX MPE3EHTAIINN.

3aganne 1J19 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO

- TIOBTOPHUTH MaTephai JIeKUuu: «/[nmmHa oTpe3ka m ee m3mepenue. CTaHIApTHBIC CIMHHUIBI JUTHHBL, CBEICHHSA 00 HX
npoucxoxaeHuu [Inomans Gurypsl u ee u3mepeHne. EqUHAIIBT TUTOIIAIY

IInan 3ansTHA
|.OTpadoTka TeopeTHUeCcKOro MaTeprala 1o JaHHOH TeMe.
OTBeThTE Ha BOTIPOCHI.
1.YT0 moHMMAIOT MO JUIMHOM OTpe3Ka.
2. Kak mpoucxouT u3MepeHue JUIMHBL.
3. Ha3oBuTe cTaHmapTHBIC €AWHUIIBI JUTMHBI, CBEIEHHUS 00 UX IPOUCXOXKICHUH.
4. TaiiTe onpeecHue IO PUTyPhI
5. HazoBuTe oCHOBHBIE (POPMYIIBI H3MEPEHNUS TUIOIA IH.
5. Enqunnuel miiomay. [IpuBeauTe mpuMeps! HCHONB30BaHUS UX B TIOBCEHEBHOM JKH3HU.
I1. OrpaboTka npakTHueckoro Marepuaia (pabora B MUKporpymnmax). CTyeHThI BBIIOJIHSAIOT Pa3HOYPOBHEBBIE 3a/IaHHI.

3anaum 1 ypoBHs
» HaiiguTe miomaap npsMOyrojbHUKA, €CIIM €ro JJ1Ha 2 1M, a IKUpUHA 4 CM.
» HaiiguTe nuowmaap napauienorpaMma, eciid 0JHa U3 ero CTOPOH paBHa 6 cM, a BBICOTA, POBEIEHHAs K ATOWH CTOPOHE,
paBHa 9 cM.
» KareTsl npsimoyronsHOTO TpeyronbHuka 12 u 8cMm. Halinure mmomans TpeyroiabHUKA.
» HaiiquTe muomaap npsMOyroiabHUKa, eciiu ero miuHa 110 cm, a mmpuHa 10 M.
Haiinute miomaap npsaMoyroiasHON Tparennu, eclii OCHOBaHUS paBHBI 8 cM u 10 cM, a 6okoBasi CTOpOHa,
MIePTIICHINKYISIpHAS. HUKHEMY OCHOBaHUIO PaBHO 5 CM.
Haiinute miomaap npsMoyroiabHUKa, €ClTU ero IuHa 15 1M, a mupuHa 20 M.
OcHoBanus Tpaneuuu 6¢m u 8 cM, Bbicota 2 cM. Haiiiure miomans Tpaneiuu.
OcHoBanus Tpanenuu 9 cm u 1 cM, BeicoTa 4 cM. Halinure mnomaas Tpanenuu.
OcHoBaHue TpeyrojbHuKa 16, a BbIcOTa, IPOBEACHHAsA K OCHOBaHUIO 5. Haiinure miomans TpeyroibHUKa.
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¢ OcHoBanue napaenorpamma passo 20, a BbICOTa, IPOBEACHHAs K OCHOBaHMIO paBHa 7. Halinure miomans
napasiesorpaMma.

3agaun 2 ypoBH1L.
CropoHsl napanienorpamma pasHbel 6 cMm 1 10 cM u yron mexay Humu 150 rpagycos. Halinute miomans
napasiesorpaMma.
HaiinuTe niomazns TpeyroJibHUKA CO CTOPOHAMU 5cM, ScM U § cM.
Croponsl napamienorpamma pasHbel 10 cMm u 18 cm u yron mexay Humu 150 rpagycoB. Hafinure miomans
rapauIesiorpamMma.
[epumetp xBagpara 40 cm. Haiigure ero miomazp.
[Inomans kBagpata 81 kB. cMm. Halinure ero nepumerp.
Haiinute BbICOTY IPSMOYTOJBHOTO TPEYTOJIbHUKA, IPOBEAEHHYIO K TUIIOTEHY3€, €CIIH €ro KaTeThl 8§ cM U 15 cm.
OcHoBaHue paBHOOEAPSHHOTO TPEYToJbHUKA 16 cM, OokoBas cropoHa 10 cM. HaiiauTe miomans TpeyroyibHUKA.
[upuna okHa mpssMOyroibHOU GopMsbl 4 1M, a rHa B 2 pa3a Oosblie. Beraucnure miomans OkHa.

FEFEFEE O FFF

Ykazanusn no cocmaenenuro omuema: oTyeT MpCeAOCTABIACTCA B MIMCBbMCHHOM BUJIC B TETPAAAX IJIA MPAKTUYCCKUX pa60T,
B KOHIIC 3aHATUA KaxXKas rpymiia BeICTYIIacT C KOMMCHTUPOBAHNEM BBITIOJTHEHHBIX 3aJaHui.

Konmponsnsie éonpocoi:
JaiiTe XapaKTepUCTHKY TOHATHIM:
- [nmHa oTpes3Ka U ee H3MEpCHHE.
- CTaHmapTHBIC €AWHUIIBI IJIFHEL, CBEICHUSI 00 UX MPOUCXOKICHUH.
- [Inomans puryps! u ee m3Mepenne. EAWHUIBI TTOMTA TN

Jdomamnee 3axanue. Pemnre 3anaun:

1) Heob6xomumo Ha ra3oHe pazmepoM 150 M2 yIIoKUTh IUIUTKY pazMepoM 35%35 cM. CKOJIBKO IUIMTKU NOTpedyeTcs?

2) Hy»HO CKJIeHTh 000SIMH THIIA «POTOXKKa», KOMHATY, [UTHHA KOTOPOH 6 M., IHpHHA 4 M., BRICOTA 3 M., IUIOMIAAb OKOH H
nBepeit coctapisieT 1/5 Beelt wiomanu creH. CKOIBKO HYXKHO PYJIOHOB 000€B JJIs CKJICHKH KOMHATBI, €CJIM JUIMHA PYJIOHA
12 M., a mmpuna 50 cM.?

Kpumepuu ouenku:

OlleHKa «OMJIUYHOY CTABUTCS, €CIIU CTYJICHT XOPOULIO 3HAET TEOPETHUECKUN MAaTepuaj, MNPUBOJIUT MPUMEPHI 1O
U3y4aeMoi TeMe, IPH ITOM MOXKET 000CHOBATh CBOU CY)KACHHS U BBIBOIBI.

O1eHKa «X0pouto» BBICTABIsIETCS 32 pabOTy, B KOTOPO#l CTyJEHT OOHAPYKUBAET MOJHOE 3HAHWUE M MOHUMAaHHE
Marepuaia, yMeeT MNPaBWIbHO W JIOTHYHO €ro HU3JI0KWTh, HPUBOAMUT TMPHUMEPHI, OJHAKO JOMYCKACT €AMHHUYHBIC
(hakTHUECKUE OIUOKH [TPH aHAJIM3e MaTepHaa.

OleHKa «y00671€mMEOPUMENbHO» CTABUTCS, €CIM CTY/CHT M3JaraeT Marepuaj HEeAOCTATOYHO IOJHO, JOIyCKaeT
q)aKTI/I‘-IeCKI/Ie HETOYHOCTHU B U3JIOKCHUH, 3aTPYAHACTCA O6OCHOBaTb CBOU CYXKICHUA U NPUBECTU HCO6XOI[I/IMI)Ie IIPUMEPHI;
HapylIaeT MOCIIe0BaTEILHOCTh B U3JI0)KEHHH MaTepHala.

OrieHKa «Hey006/1emeopumenbHo» CTaBUTCA, €CIIH CTYIEHT OOHAPYKUBAEeT He3HAHHUE OOJIbIIEH YacTu MaTepuarna,
He BiajieeT GOpPMyJIaMH BBIYUCIICHUS TUIONIAACH QUryp.

YueOHasi U cnenuanbHas JuTEpPaTypa

1. Croiinosa JLII. TeopeTnyeckne OCHOBBI HAYalbHOTO Kypca MaTeMaTHUKH: y4el. mocoOue Ui CTYA.YYPEKICHUN Cpell.
mpod. obpazosanus / JL.II. Croinosa. — M.: M3natensckuii neHTp «Akagemus» 2014. — 272c.
2.http://www.ru.wikipedia.org

HpakTnueckoe 3ansitue Nell.
Tema: Macca tena u e€ m3Mmepenne. CTaHIapTHBIE €IMHHUIIBI MAcChl, CBEACHUS 00 MX IMPOMCXOXXIEHHU. Bpewms, ero
CBOHCTBa U HU3MEPECHUE. CTaH}IapTHBIe €ANHUIBI BPEMCHU, CBEACHU 00 ux ITPOUCXOKICHHUU.
Heab: oTpaboTaTh TEOPETUUSCKUIA MaTEpHal M0 YKa3aHHOW TeMe.
IIpumensieMoe 000pya0BaHUe: BOIPOCH I aHATN3a, TETPAAN CO CXEMaMH.
3ananue 1151 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
[ToBTOpUTH NIEKUMOHHBIA MaTepuai no Teme: «Macca. Bpems».

I[lnau 3ansTus
|.OtpaboTka TeopeTuueckoro Matepuana mo teme «Macca Tena u e€ m3MepeHHe. Bpems, ero cBoicTBa M U3MEpEHUE.
CraHIapTHbIC €IUHUIIEI BDEMEHH, CBEJICHHS 00 MX TPOUCXOKICHHI
Cmanoapmuule eOUHUYbL MACCBL, C8e0eHUSI 00 UX NPOUCXOAHCOCHUU
(coobwenue, npezenmayus).

1 T=1000 kr 1 xr=1000r
1 r=1000 mr 1 ;=100 xr
1 xr=0,001T1 11=0,001 xr
1mMr=0,001r 1 xr=0,01 1
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1 xr = 1000000 mr 1 mr=0,000001 xr

Kaxoe na Baw 6321140 onpedenenue spemenu seiaemcs naubonee mouHvim?

Bpemst — 310 onpesenéHHOCTh OBITHS, XapaKTEpPHU3YIOIast €ro ¢ TOUKU 3PEHHUS JUIMTEIBHOCTH U M10CIEJ0BATEIbHOCTH
CMEHBI COCTOSHUSI.

Bpems — 370 oiHa 13 caMbIX OOJBIIMX 3arafiok Ha cBeTe. BOT JIMIIL HEKOTOPBIE U3 MPECTaBICHUH O BPEMEHH,
BBIPa0OTaHHOE Pa3IMYHBIMU KyJIbTypaMu B TEUCHHE THICSUEIICTHH YeJIOBEUECKON HCTOPUU:

Bpems — 3T0 Mepa H3MEHYUBOCTH CHCTEM;

Bpemst — 3T0 cBoeoOpa3HbIe Yachl, CIyKalie Ul CHHXPOHHU3AIUH COOBITHH;

Bpemst — 3T0 CyOBeKTUBHBIC OLIYIIEHUS AITHTEILHOCTH IIPOLIECCOB;

Bpemst — 3T0 Mepa cTporo HOBTOPSIEMBIX IIPOLIECCOB, KOTOPBIE MPOTEKAIOT B CTATHYHBIX CHCTEMaX;

Bpems — 310 00BeKTHBHAS peaNbHOCTH SIBISTIOMIAsICS (OpMOii OBITHS MaTEePHU;

BpeMst — 310 ynoOHBIH crioco0 onucaHust ABHKEHUS Tl K IPOUCXOIAIINX B MUPE IIPOLIECCOB.

Onupasich Ha TOJKOBBIN clI0Baph pycckoro s3bika C.M. Oxeropa, MOHsATHE «BPeMsD» MOXKHO OXapaKTEpU30BaTh TaK.
1. B dunocodun: ogHa n3 OCHOBHBIX OOBEKTHUBHBIX (POpM (Hapsay C NMPOCTPAHCTBOM) CYILIECTBOBaHHS OECKOHEYHO
pa3BHBalOIIeiicss MaTepuy - IOCIe0BaTEIbHAs CMCHA €€ SBICHUN U COCTOSHUMN. BHe epemenu u npocmpancmea nem
OBUIICEHUSL MATNEPUU.
2. TIpomomKXuTEeNbHOCTh, [UJIMTENBHOCTh Yero-HUOyAb, W3MepsieMas CeKyHIaMH, MHHyTamH, dacamu. Cpeownee
CymouHoe 8pems.
3. TIpoMeXyTOK TOW WM HHOW ITUTEIEHOCTH, B KOTOPBIA COBEPIIACTCS YTO-HUOYAb, MOCIEIOBAaTEIbHAS CMEHA YacOB,
JHeH, neT.Ompe30Kk epemenu.
4. OnpeneneHABIf MOMEHT, B KOTOPBIH MPOMCXOIUT YTO-HUOYIb. HasHauums epems 3acedanus.
5. Ilepuogn, snoxa. Bo ece epemena (6cezoa).
6. ITopa nus, rona. Beuepnee epems.
7. lopxoxsmuii, yI0OHBIN CPOK, OIAronpHsATHBIN MOMEHT. He epems cudems croica pyku. Beemy ceoe apemsi.
8. Ilepuoj v MOMEHT, HE 3aHATHINA YeM-HUOY /b, CBOOOIHBIN OT Uero-uudyap. To ke, uto gocyr. Ceo6o0Hoe 6pemsi.

EnnHuIb! M3MepeHns BpeMeHH:

1 rox = 12 mecsues = 52 Henenu
1 mecs = 4 Henenu
1 Henensa = 7 cyTok
1 cytku = 24 yaca = 1440 munyt = 86400 cexynn
1 gac = 1/24 cyrok = 60 munyT = 3600 cekyH[
1 munyTa = 1/1440 cytok = 1/60 gaca = 60 cekyHI
1 cekynaa = 1000 MmusuincekyHa
Kanengaps u ero Bunbl (coobwenue, npezenmayus).
JlyHHBIH KajeHaapsb;
ConHeuHO — JIyHHBIN KaJIeHAAPb;
IOnmaHckuit KaneHaAaph («CTapblii CTUIIBY);
I'puropnanckuii KaneHaaps (KHOBBIA CTHUIIBY) U JP.

11.0TpaboTKa MpaKTHYECKOTO MaTepraa.

1. BoimonHuTe yKa3aHHBIE NEHCTBUS HAJ BEINYNHAMU:

a)2Im 7am + 19m 5am;  ©) 15xr — 4xr 200r;  B) 15M 45¢Mm o 3;

r) 151 680kr 140r : 7; ;@) 22T : 15KT.
2. CpaBHHTE BEIMYNHBI:

a)2kM 320Mu 2 kM;  6)400cm? u 4,1am%; B) 8 M3 m 8m3 20am3; 1) 2 xru 2xr 120r.
3. Pemure 3a7a4m 1 00bSICHUTE, KAKUE ONEPALIMU HAJ BEIMUNHAMU OBUIN ITPH 3TOM

BBITIOJTHEHBI.

a) [Tnomaap npssMoyToJbHUKA B 3 pa3a OoJblle TIomaay kBaapara. JJinuaa

mpsiMoyronbHuKa 96 cM. UeMy paBHA IMIMPHHA IPSIMOYTOJIEHUKA, €CIIH CTOPOHA

kBajpata 48 cm?

6) [yt mocTpoiky 31aHKsI HEOOX0IMMO BBIPBITH KOTJIOBAH JIMHON 36 M, mupuHa 12 M 1 rimyouHoi 2 M Sam. CKoJIbpKo
PpeicoB TOJDKHBI ClieNIaTh TPEXTOHHBIE MAIIMHbI JUIsl BBIBO3KH 3€MJIM IIPU YCIIOBUH, 4TO 1M ee umeer maccy 1,6 17
4. YxaxuTe BEJIMYMHBI, pacCCMaTpHBaEMbIe B 3ajJade, yCTAHOBHTE BHJ 3aBHUCHMOCTH MEXIy HMMH. Pemmre paznudHbIMU
apuPMETHYECKUMH CIIOCOOaMH.
«3a 4m tkanu 3amnatwin 1800 py6. CKOIBKO CTOUT 7M TOM TKaHU?.

1.HazoBure CANMHUIBI U3MEPECHUA BEJINYNH.
2.Kaxwe COOTHOMIEHHS CYIIECTBYIOT MEX Ty SIMHUIIAMH N3MEPEHUs?
Jomamnee 3axanue: [logrorosuts nH(popMarmio «MHTEpECHBIE (DaKTHI O BPEMEHH H €T0 H3MEPEHUH»
YKka3zaHus 1no coCTaBJeHHIO OTUYETA: CTYACHTHI CHAIOT TETPAaX C BBIITOJTHCHHBIMHU 3aTaHUAMMU.
Konmponwsnsie 6onpocuot:
1.Ha3zoBuTte anroputm u3ydeHHs KakA0i U3 BEJIMYHMH: JJIMHBI OTPE3Ka, Macchl, EMKOCTH (00bEMa), BpeMEHH, TUIOMIA M.
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2.KakoBa IMpaKTU4YCeCKasl HallpaBJICHHOCTb TEMbI «BenuuuHb»?

Kpumepuu oyenxu:
OueHKa «omauuH0» CTaBUTCS, €CIIM CTYJCHT BllaJIeeT HaBbIKaMK PaOOTHI C BEeTMYMHAMU. B M310)XeHHH MaTepuaia
YyBCTBYETCS| CAMOCTOSATENILHOCTh MBIIUICHHS CTYJICHTa, JIOTUKa M3JI0)KEHHUS MaTepuara.

OreHKa «xopoutoy BBICTaBIsIeTCS 3a paboTy, B KOTOPOH CTYyJEHT OOHapyKHBAeT IOJIHOE 3HAHWUE M NMOHHUMaHHE
Marepuana, yMeeT IPaBHWIBHO M JIOTUYHO €ro H3JI0KHTh, HPUBOIUT IIPUMEPHI, OJHAKO JOIYCKAaeT CAWHWYHBIC
(baKkTHUECKUE OMIHUOKY ITPH BHIIOIHCHIH 3aaHUH.

OueHKa «yooenemeopumensHoy CTaBUTCS, €CIIU CTYACHT M3JIaraeT MaTepual HeJOCTATOYHO IIOJIHO, IOITyCKaeT
(akTHYeCKIe HETOYHOCTH B U3JIOXKEHHH, 3aTPYAHSICTCS 000CHOBATh CBOM CYXKICHHUS U IPUBECTH HEOOXOIMMBIE IIPUMEPBI;
HapylaeT MOCIeJ0BaTeIbHOCTh B H3JI0KEHUH MaTepuaia.

OueHKa «HeyooenemeopumesbHo» CTaBUTCS, €CIU CTYACHT OOHApYKUBaeT He3HaHUe OoJblIell yacTu MaTepuana,
JIOIycKaeT rpyOble OIMOKY MPH BHITIOJIHEHUH 3aJaHuH.

YuyeGHasi U cienuaIbHAs JIUTEpaTypa

1. Croiinosa JLII. TeopeTHueckrue OCHOBBI HAYAIBHOTO Kypca MaTeMaTHKH: y4el. mocoOue Ui CTYI.YUPEkKACHUN Cpel.
mpod. oopasosanus / JLII. Croinosa. — M.: M3natensckuii neHTp «Axagemus» 2014. — 272c.
2.http://www.ru.wikipedia.org

3.http://free-math.ru/

Paspnen 4 IIpudau:kéHHbIE BBIYMCICHUSA
Tema 4.1 [lorpemnoctu

IIpakTnyeckoe 3ausiTue Nel2
Tema: Penienue 3a1a4 Ha BbIYHCIICHHE TPUOIMKEHHBIX 3HAYCHUH BEJIMYMH U MOTPEITHOCTEH MPUOIIMKESHU
Lean: crocoOCTBOBaTh BHIPAOOTKE yMEHHMH peIIaTh 3a/Ja4d Ha BBIYUCICHUE NPHOIMKEHHBIX 3HAYCHUH BEIMYUH U
MOTPEITHOCTEN PUOIIKECHIHN.
IIpumensiemoe odopynoBanmue: boromono H.B. Ilpaktudeckue 3ansatus no matematuke, 11K, mHTepakTHBHAas JOCKa,
MIPOEKTOP, OAHK 3JIEKTPOHHBIX MIPE3ECHTAIUH.
3aganue /151 NOATOTOBKH K NPAKTUYECKOMY 3aHATHIO:
[ToBTOPUTH NEKIMOHHBIA MaTepuan mo Teme: «[IpuOmmKeHHOe 3HAYCHHWE BEIWYHUHBL. AOCONIOTHAS W OTHOCHUTEIbHAS
MIOTPEILIHOCTH.

I[lnau 3ansaTus
1.IToBTOpEHME H3YUYEHHOI0 MaTepuaia
Abconomnas u OMmHOCUMENIbHAA NOZPEWHOCIb YUCd.
B kauecTBe XapaKTEepUCTHK TOYHOCTH NPUOIMKEHHBIX BEJIMUUH JIFOO0TO MPOMCXOXKACHHUS BBOASTCS OHATHS a6COMOMHOU
U OMHOCUMENbHOU NOZPEeUWHOCMY STUX BEITUYNH.
O003Ha4nM 4epe3 a NPHONIMKEHHE K TOUHOMY YHCIy A.
Aa =A-a

OH[}. Bemnunna Ha3bIBACTCA NOTIPEHIHOCTBIO l'IpI/I6J'II/I)K€HHOl"O qucia a.

Onp. AGCOMIOTHOI OrPELHOCTbI0 L% IPUGIMKEHHOrO YAC/IA 4 Ha3bIBAETCS BEIMUUHA =|A-al,

HpaKTI/I‘IeCKI/I TOYHOE YHCIIO A OOBIYHO HCU3BECTHO, HO MBI BCErja MOXXEM YKa3aTb I'paHUIIbl, B KOTOPBIX U3MECHACTCA
abCoIIOTHAS MOTPEIIHOCTb.

o . fay
OH[}. Hpe,[[eJ'ILHOI/I a0COIIFOTHO# MOTPCIIHOCTBIO a HpI/I6J'II/I)K€HHOFO YHrcCJjia a Ha3bIBACTCd HAUMCHbIIAA W3 BEPXHHUX

TpaHuLl 4J1d BEJIUINHbBI -‘ﬂ“ , KOTOPYIO MOXXHO HalTH IIpyu 1aHHOM criocode MOJy4YCHHU Yuciia a.

A o
Ha npaxTuke B kadecTBe =~ @ BBIOMPAIOT OAHY U3 BEPXHUX TPAHHUIT I A , IOCTaTOYHO OJIN3KYIO K HAUMEHBIIEH.

—|.A - a- & =A=a+A A=a+A
ITockonbky A =lA- g , TO Pa o . Mnorpa numyT: a

AOGComoTHasT TOTPEIIHOCTh - 3TO pa3HUIAa MEXIy pe3yabTaToOM W3MEPEHHS H WCTHHHBIM (IeHCTBUTEIHHBIM)
3HAUEHUEM U3MEPSIEMON BEIMYMHBL.

AOGcomroTHas TOTPEIIHOCTh M IIpeAebHas aOCONIOTHAs MOTPEITHOCTh HE JIOCTATOYHBI IS XapaKTEPUCTHKU TOYHOCTH
n3MepeHns WK BerunciieHns. KagecTBeHHO Oosiee CylecTBEHHA BETMYMHA OTHOCUTEIBHON TTOTPEIIHOCTH.

Omnp. OTHOCHUTENBHOH MOTPEITHOCTHIO A MIPUOJIMKEHHOTO YHCJIa @ HA30BEM BEITHUNHY:

A
) o, =—=% a #0.
. . ] |U|
Omp. IpesenbHON OTHOCUTENBHON MOTPENIHOCTEIO @ TPHOIMKEHHOTO YHCIIAa & HA30BEM BEIHYMHY

/ =A 0O Ay >
Tax Kax A=A ol 4, =0 .

Taxum 06pa30M, OTHOCHUTCJIbHASL MOrpEeHIHOCTL OIPCALCIIACT (l)aKTI/ILICCKI/I BCJIIMYNHY a0COIIOTHOM NOrpCuIHOCTH,
npnxo,uﬂmeﬁcsi Ha €AUHUIY U3MEPACMOI'0 WIN BBIYUCTIAEMOTIO HpI/I6J'II/I)K€HHOI"O quciia a.
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2.3akpensieHne H3YYeHHOT0 MaTepuaia
Ipumep 1. Oxpyrisisi ToyHble 4yMciaa A 10 TpexX 3HayYamuxX Iudp, ompenenuts abCOMOTHY0O D M OTHOCHUTENBHYIO O
MOTPEIIHOCTH TIOTYYCHHBIX MPUOIMKCHHBIX YUCEIT.
Hano: A=-13,327
Haiitu: A-abcooTHas MOTPEITHOCTh, & —OTHOCHTEIbHAS OTPEIIHOCTh
Pemenne:
0027

P e —
a=-13.3  A=-13.327-(-13.3)|=0.027 , = 13.31%100%=0.203%
Ortset: =0,027; 6=0.203%A
Ipumep 2. Tlpn u3Mepennn oTpe3ka | HCmoabp30Bay THHEHKY, IeHa JeNeHUs MKaibl KoTopoi pasHa 0,5 cm. ITomyuwmmm
pUOIMKEHHOE 3HAUYEHUE UTMHBI oTpe3ka a = 204 cM., Ipu U3MEpeHNH MOTJIH OMMOUThCA He Oonee, ueM Ha 0,5 cMm, T.e.
a0COIIOTHAS MTOTPEITHOCTD U3MEpeHus He npeBsitaet 0,5 cM.
Ipumep 3. OnpenenuM MpeneiabHYI0 aOCONIOTHYIO HMOTPEIIHOCTh 4Hcia a=3,/4, B3ATOro B KayecTBE HPHOIMKEHHOTO
3HAYEHHMS YUCIa T.
U3BecTHO, uTo 3,/4<7<3,15.01CI0/1a ClEeyeT, 4YTo
l|a — 7 |< 0,01.
3a npenenpHy0 a0COMOTHYIO MOTPEITHOCTh MOXKHO MPHUHSATH ynciio D, = 0,01.
Ecnu xe ydects, uto 3, /4<w<3,142, T0 moay4um Jiyuuryto oueHky: D, = 0,002, Torna z =3,14 +0,002.
OTHocHTeTbHASI MOrpemHOCTh (ommOKka). 3HAHWA TONBKO a0CONIOTHOW TIOTPEIIHOCTH HEOOCTATOYHO IS
XapaKTEPUCTHUKHU Ka4eCTBA U3MEPCHUSI.
Ipumep 4. IlycTb, HanpuMep, IPH B3BEIINBAHUH JBYX TEJ ITOJIYYEHBI CICAYIOIINE PE3YIIbTATHI:
P1=240,3 £0,1 r.
P~=3,8+0,1r.
Ompenenure caMOCTOSITENIFHO YeMy OyAeT paBHA OTHOCHTEIIbHAS TOTPEITHOCTD B3BEIIMBAHHS.

JomamiHee 3aganume: nojoOpare 4 3aJaydl Ha BBIYHMCICHHE NPHONMKEHHBIX 3HAUYCHWH BEJIMYMH M IIOTPEHIHOCTEH
NPUOIHKCHU

Konumponsnuie sonpocet:
1. Cdopmynupyiite onpeencHus aOCOMOTHOW U OTHOCUTEIBHON MTOTPEIIHOCTH
2. TlpuBeauTe mpUMEpbI HA UCTIOIB30BAHHE MPUOIMIKEHHBIX 3HAYCHUH BEITNYNH.
Kpumepuu ouenku:
OlleHKa «OMJIUYHO» CTABUTCS, €CIU CTYAEHT TIyOOKO YCBOWMJ TEOPETHYECKHE MMOHATHUS, (HOPMYIBI, KOTOpBIE
YCIIEIIHO PUMEHSIET MPU PEIICHUH 3a/1a4.
OteHKa «Xxopouioy BHICTABISETCA 3a paboTy, B KOTOPOH CTYJEHT BIQJCET TEOPETHYECKUM MATEPHAIOM, HO
3aTPYAHACTCA B AaHAJIMTHYCCKOM HM3JIOKCHUHN MaTepHraa.
OrieHKa «y0061emeopuneibHo» BHICTABISIETCS 32 paboTy, KOTOpas B 00OIIEM MIaHE COOTBETCTBYET TPEOOBAHMUAM K
JTAHHOMY BHJly paOOT. OTCYTCTBYIOT CAMOCTOSITEIIbHOCTD CY>KACHHUI, YeTKHE BBIBO/IBI, yOSAUTEIbHBIE IIPUMEPHI.
OrnieHKa «Hey0061emeopumenbHo» BHICTABIsETCS 3a paboTy, KOTOpask HE COOTBETCTBYET TPeOOBAaHUSIM K JAaHHOMY
BHAY paboT, HET IPABUIIHHO BBHIMOJHEHHBIX 3alaHUH.

YueOHasi U cnenuanbHas JuTEpaTypa

1. Mexnenkuii U. [I. Marematuka, CI1O. - M.: Axanemus, 2016.

2. boromomnor H.B. IIpaktuueckue 3aHATHS 110 MaTeMatuke. M3xarenscTBo FOpaiit, 2016
2.http://www.ru.wikipedia.org

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

Tema 4.2 ITporeHTHI

IpakTuuyeckoe 3ausiTue Nell
Tema: «IIpouent. OCHOBHBIE 3a/1a4M Ha MPOIEHTHI. [IpaBriTa HaX0XICHNS MPOIEHTHOTO COOTHOIICHUS Y.
Heab: cioco6cTBOBATH BEIPAOOTKE YMEHHI pelIaTh 3aJa4i Ha BBIYUCICHHE MTPOLIEHTOB, PACCMOTPETh BH/IBI M AJITOPUTMBI
pelieHnii 3a1a4 Ha IPOIEHTHI TTOKa3aTh MPAKTHYECKYIO 3HAYMMOCTh peliaeMbIX 3a/1a4.
IIpumensiemoe odopynoBanme: boromonoB H.B. Ilpaktuueckue 3anstus no marematuke, 11K, mHTepakTuBHas JOcKa,
MPOEKTOP, OAHK AIIEKTPOHHBIX MPE3CHTAINH.
3ananue /151 NOATOTOBKH K NPAKTUYECKOMY 3aHATHIO:
IHoBTOpUTH NEekuUMOHHBIA Marepuan no TeMe: «llponent. OcHOBHBIE 3anaud Ha MpoueHThl. [IpaBuiia HaxoXAEHUS
MIPOLIEHTHOT'O COOTHOILIEHUS».

Il1an 3ansaTHA

1.IToBTOpEHNE H3Yy4YEHHOI0 MaTepuaJa
3agava 1.
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Katst ecT nupoxok ¢ MaIMHOBBIM BapeHbeM. [lociie KaxI0ro OTKyCchIBaHHs Macca MUpokka ymeHblaercst Ha 20%. [Tocne
BTOPOT0 OTKYChbIBaHMSI OHa coctaBmiia 160r. Kakoii ona Obuia BHauane? Cmoxer yim KaTst mpyu Takux ycIOBHSAX JI0€CTb
MUPOXKOK?

Pewenue:

1) 100% — 20% = 80%- nporeHTHOE COACPKAHKE TUPOKKA MOCIIE MEPBOTO OTKYCHIBAHHUS;

2) Bropoe oTKychIBaHHE MMPOMCXOAUT OT OocTaTka. =16% — oTKycHiM BO BTOpO# pa3

3) 80% — 16% = 64% — mporeHTHOE COMIepKaHNe TIMPOKKA TOCIIE BTOPOTO OTKYCHIBAHMS;

4) T.x 64% paBHb1160 T, UMeeM (T) — IepBOHAYANbHAST Macca MUPOKKA

Otser: 250r, HET

3amaya 2.

B marasune 6aton xieba crout 10 py0., a Ha JIOTKe IIeHa TaKoro ke 0atoHa — 9 pyo.

Onpenenure:

1) Ha ckonbKO MpOLIEHTOB JeIeBIIe MpoaaeTcsi 0aToH ¢ JOoTKa, 4eM B MarasuHe? 2)Ha ckosbko mpoueHToB 6aToH xieba B
MarasuHe I0po’ke, 4eM Ha JIoTKe?

Pewenue:

1) Ilo ycnoBuio 1eHa “nemieBoro” OaroHa CpaBHUBaeTcsl ¢ IeHOW “‘mopororo”. B Takmx 3amayax Bcerma 3a 100%
MIPUHHUMAIOT TO, ¢ yeM cpaBHuBalOT 100% — Garon B marazune: = 90% 100%-90%=10% — npoaaercs aemiesie ¢ JI0TKa

2) Ha srot pa3 “moporoit” 6atoH cpaBHHBaeTcs ¢ “memreBbiM”. 3HaunT 100% — Gaton Ha motke: = 111,1% 111,1% — 100%
= 11,1% — nponaercs JOpoKe B Mara3mHe

OtBert: Ha n0oTKe OaToH Ha 10 % nemenie, 4yeM B Mara3uHe; B Mara3uHe 0atoH Ha 11,1% mopoxe, 4eM Ha JOTKe.

3agaya 3

Ha cxmage Oputo 100 xr srom. AmHanmm3 mokasan, 9To B sromax 99% Boapl. Uepe3 HekoTOpoe BpeMsl 4acTh BOJBI
HCTIApUIIACh, ¥ €€ MPOIIEHTHOE COAEPKaHUE B sArofax ynaio 10 98 %. CKolbKo Temeph BecsAT Aroabl?

Pewenue:

Pewas 3amaun, B KOTOPBIX pedb WAET O CBEXKUX U CYyXHMX (PpYyKTax W T. M., KaK MPaBUIIO, CIEAYET HAWTH MAaccy CyXOro
BEIIIeCTBa, KOTOPast OCTaeTCd HEM3MEHHOM.

1) Haiinem maccy cyxoro Bemecta B srogax. 100%-99% =1% -npoueHTHOe coliepkaHie CyXxoro BelecTsa B sironax; 100:
100 = I(xr) — Macca cyXoro BeIlecTBa.

2) 100%-98% =2% — npolieHTHOE COJEPIKAHKME CYXOTr0 BEIIECTBA B STOJaxX MOC/IE UCIIAPEHUS YaCTH BOJIBI;

3) Haitnem HOBYIO Maccy ATON. T.x. 2% paBHBI 1 KT, AMEEM
= 50(xr) OtBert: 50 kr

3amaua 4 .

Caexuit rpu6d conmepxut 90% Bozpl, a cymensiit 15%. CKoibKo CymeHbIX rpuOoB momydutcst u3 17 xr cBexux? CKOJIBKO
HAJIO B3ATh CBEKUX IPUOOB, YTOOBI MMOTYIHUTH 3,4 KI' CyIICHBIX?

Pewenue:

1) 100%-90% =10% — mpoIIeHTHOE COMEePKaHNe CYXOT0o BEIIECTBa B CBEXHX rpubax; = 1,7(Kr) — Macca CyXoro BellecTsa
100%-15% =85% — nporeHTHOE cojiep KaHKe CyXOro BelecTBa B cylieHbIx rpudax; T.x. 85% pasusl 1,7 kr, umeeM =2(kr)
— CYIIEHBIX TPpHUOOB

2) Haiinem maccy cyxoro BemectBa B 3,4 kr cymensix. T.k 2,89 kr paBubl 10%, umeem 28,9 (kr)- cBexux rpuboB Hajgo
B3ATh

Ortser: 2 kT, 28,9 KT

3amaya 5.

B 400 r Bogs! pactBopuiu 80 r conu. KakoBa KOHLIEHTpalMsl IOJIY4€HHOTO pacTBopa?

Pewenue:

1) Yarem, 9to macca momydeHHoro pactsopa 400+80 = 480(r)

2) Cxomnbko mporentoB 80 r cocrasisitot ot 480 r? 80:480*100%= 16,7%

OtgeT: 16,7% KOHIIEHTpaIKs TOTy4YEHHOTO PACTBOpA.

2.3akpenjieHne U3Y4YEeHHOT0 MaTepuaJa. 3a1a4uu JUIsi CAMOCTOSATEIHHOTO PEIICHUS

3anaua 1.Ilpu cymke pomamiku Tepsercs 85% mnepBoHadalbHOTO Beca. Ydyamuecss cobpanu 105 Kr 1[BETOB pOMAIIKH.
JloCTaToOYHO JIM 3TOTO KOJIMYECTBA, YTOOBI BHIIIOJIHHUTE B3ATOE 0053aTENECTBO — CAATh B anTeKy 15 K cyxoil pomMammkn?
3agavya 2.Bxmaguuk B3s1 m3 cbepbanka 25% cBoOMX IEHETr, MOTOM ocTaBmmxcs u emE 64 teic. p. [locme 3Toro y Hero
octanoch Ha cOepkHmkke 15 % Bcex ero aener. Kak Benuk Bkinaa?

3agaua 3. MeOenpHblii rapauTyp cromn 25 000 pyOneit. KakoBa Oyner ero 1eHa, €ciii B CBSI3H C POXJIECTBEHCKUMHU
Mpa3IHUKaMH, B Mara3uHe oObsBieHa ckuaka Ha 10% Ha BCio MeOen?

[Mpumeyanue: Ba)XHO 0OpaTUTh Ha BO3MOXKHOCTH 0oJiee PAIJMOHAIBLHOTO PEIICHUS C YYETOM IIOBTOPEHHOTO Ha YCTHOM
cuere (axra, yro Haiitn10% MOXKHO, pa3/ienuB 3aJJaHHYI0 BeMMYUHY Ha 10.

3agaua 4. Hekotopslii ToBap cHauama mojpopokan Ha 10%, a 3aTteM Bo BpeMs pacmpojaxu mnofemesen Ha 10%.
W3mennnacs u ero 1iesa?

3agaua 5. AHTHKBapHBII Mara3uH, KyIuB J{Ba IpeaMera 3a 225 TeIc. py0., mpoaal ux, moixydus 40 % npubsun. 3a Kakyro
LeHy OBLT KYIIJIEH MarasmHOM Ka)kIbIH MPEIMET, €CIIU MIPH MPOoJaXKe IepBOro mpeameTa Opu1o morydeHo 25% mpudsiim, a
Broporo —50%?

Otget: 90 THIC. pYO.; 135 THIC. PYO.

18



3agaua 6. Croumocts 70 5K3eMIUISIPOB MEPBOrO TOMa KHUTH U 60 3K3eMIUIIpOB BTOpOro Toma cocrasisuia 230 Teic. py6. B
JICUCTBUTEIILHOCTH 32 BCE 3TU KHHUTH yrutaTiin 191 Teic. py0., Tak Kak Oblia IpOn3BeieHa CKUIKA: Ha IEepBbIH ToM -15%, a
Ha BTOpoii Tom - 20 %.
IIpoBepounasi pabora
3ajaun Ha MPOLEHTHI yIOOHO pelaTh €IMHBIM METOJIOM — COCTaBieHus nponopiud. [Ipumep. KomuccronHslli Mara3un
IIOMOTaeT HACeJICHHWIO NpojaBaTh Bemy u Oepér 3a ycuyry 7% ... OT CTOMMOCTH NpojaHHOH Bemu. CKOJIBKO JeHer
YACPKUT Maras3uH, eci Bellb OblIa mpojaaHa 3a 5460 pyo.
I Bapuanr
1./IlHeBHAs HOpMa BHITAYMBAaHUS TOKapeM JeTalleii cocTaBisieT 24 neTaim.
Tokapp BBIONHUI 3a IEHb pa0boTy, cocTaBIsioNyo 125% HOpMBIL. CKOIBKO AeTaneil BBITOUMI TOKaph 33 ACHb?
2.Tokaps BeITOYMI 3a JeHb 30 metaneit, uto coctaBuio 125% . Kakosa nHeBHas HOpMa BBIpaOOTKH TOKaps?
3. JlneBHas HOpMa BBIPAOOTKHU Tokaps 24 netanu, a BeIToumn oH 30 netaneil. Ha ckonbko % BBINONHUI TOKaph AHEBHYIO
HOpMY?
II Bapuant
1.B mxone 800 yuamuxcs, u3 Hux 120 cnoprcMeHOB. CKOJIBKO HMPOIIEHTOB COCTAaBJISET YUCIO CIOPTCMEHOB OT 4HUCIa
ydaiuxcs.
2. CocTaBUTh U PEUINTh OOPATHYIO 33a4y- Ha HaXOKACHUE NMPOLICHTOB OT YUCIa.
3. CocTaBUTh U peMINTH OOPATHYIO 3a/1a4y- HAa HAXOXKICHHUE YHCTIa IO €r0 IMPOIECHTAM.
III Bapuaur
1.Bbpuraga momxHa 1o MJIaHy MOCTPOUTH kuiion oM 3a 400 mHeit. OmHaKo, paboTas IO HOBOWM TEXHOIIOTHH, 3Ta Opurana
noctpomna aoM 3a 320 nHeil. Ha CKOMBKO MpPOLIEHTOB COKPATWIIOCH BPEMsl CTPOMTENBCTBA J0OMa Oiaromaps HOBOM
texHonoruu? (CpaBHUTE OTBET C OTBETOM CIEAYIOIICH 3a1aun).
2. Paboumii 3apabateBan 320 py6. B dac. Ilocnme mepexona Ha HOBYIO TeXHOJOTHIO OH 3apabotan 400py6. B wac. Ha
CKOJIBKO MPOIICHTOB BBIPOC 3apaboToK pabouero?
3.CpaBHUTH C OTBETOM IpeblayIeit 3anaun. [lodueMy oTBeThI pa3Hbie?

Yka3zaHus 1Mo COCTABJIEHHIO OTYETA: CTYACHTBI CHAIOT BBIMNOJHCHHBIC MTMCbMEHHO B TETpAaX YIIPAKHCHUA.

Kpumepuu ouenku:

OHCHKa «omiaudHno» CTaBUTCA, C€CIIU CTYIACHT HUMCECT FHyGOKHe 3HaHUA 110 L[aHHOﬁ TEMC, CBO6OI[HO BBIIIOJIHACT
pellIeHHE 3a/1a4 Ha MPOLIEHTHOE COOTHOIIICHHUE.

OlieHKa «XOpoui0» CTaBHUTCS, €CIM CTYACHT OOHApPYXHBACT XOpOIee BIAJCHHEC METOJUKON pEIeHUs 3a/1a4 Ha
MPOLICHTHI.

OtrieHKa «y006/1€mEoOpUmMeIbHO)» CTABUTCS, €CIM CTYJCHT HMMEET MOBEPXHOCTHBIC 3HAHUS MO TEeME, JOMYyCKaeT
3HAYUTEIHHOE KOJUYIECTBO OIUOOK MMPU BBHIIOIHEHUH MMPAKTUUECKHUX 3aaHUIA.

OneHka «Hey0061emeopumeIbHo» CTAaBUTCS, €CIU CTYIEeHT OOHapy)XWBaeT He3HaHWe Ooblleidl YacTH
TEOPETUYECKOTO MaTepHalia, KOTOPOe BIEUET OOIBIIOE KOJTUIECTBO OMUOOK MPH BBHITIOJTHEHUU PAKTHUECKUX 3aaHUMN.

YyeGHasi U cienUaIbHAsH JIUTEPaTypa

1. Texneuxuii U. JI. Maremaruka, CIIO. - M.: Akanemus, 2014,

2. Cnupuna M.C., CrimpuH I1.A. Teopus BeposTHocTeil n MaTemMaTndeckas crarucrtuka, CI1O. - M.: Akanemus, 2015.

3. http://www.Allmath.ru - s3To MaTemaTH4YecKuii TOPTaI, Ha KOTOPOM BBI Haiiere Mr000i MaTepHal Mo MaTeMaTHYECKUM
IUCLUIIIAHAM.

4. http://www.math.ru/ Ha caiite Bbl HaWAéTe KHHUTH, BHICO-JICKIUH, 3aHUMATEIbHBIC MaTeMaTHYeCKUe (AKTHI,
pAa3IUYHbIC [0 YPOBHIO U TEMATHUKE 3a7a4H.

Paspnen 5 DeMeHTHI TeOpPHH BEPOATHOCTEH M MATEMATHYECKOM CTATUCTUKH
Tema 5.1 DneMeHTH KOMOMHATOPUKHI

IMpakTuyeckoe 3ansiTue Nel4
Tema: IlepecraHoBKH, pa3MeleHus, coueTanus. PopMyJibl UUCIIa IEPECTAHOBOK, Pa3MELICHUN, COUETAaHUN
Heab: yauTbes pemaTh 3aJja9u Ha IpUMeHeHue GopMyJT Yrciia TIEpEeCTaHOBOK, Pa3MENIeHNUH, COYeTaHUH
Ipumensiemoe obopynoBanue: Ilexnernxuit U. JI. Matemaruka, Crmpura M.C., Crupun I1.A. Teopust BeposTHOCTEH 1
MaTeMaTU4eCcKasl CTATUCTHKA, IIPE3EeHTaLUs
3agaHue 1719 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
MOBTOPUTH JIEKIUOHHBIN MaTepuan 1o teme: «llepectaHoBku, pa3MerieHus, coueTanuss. @opMynbl 4nciaa NEpecTaHOBOK,
pa3MelleHuil, coueTaHun.

I[lnau 3ansaTus
1. IloBTOpEHME U3YUYEHHOI'0 MATEepPHAJIa.
Ilepecmanosku 6e3 noemopenuii.
IlepecTaHoBKH - 3TO KOMOWHAIIMH, COCTOSIINE W3 OJHMX M TEX JK€ DJIEMEHTOB WM OTIWYAIOIIHECS TOJIHKO
TIOPSITKOM PACIIONIOKEHHUS ITHX JIEMEHTOB. BO3bMeM N pa3iMyHBIX JIEMEHTOB a1, d2, a3, ... an; OYAEM MEPECTaBIATh ITH
9JIEMEHThI BCEBO3MOXXKHBIMHU CIIOCOOAaMH, OCTaBIsiA 0€3 W3MEHEHHWsS YHUCIIO DJEMEHTOB M MEHSS TOJBKO TMOPSAOK HX
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pacrionoxxenusi. O0o3HauMM oO0Iee YMCIO MOJYYEHHBIX TakuM oOpa3oMm mepectaHoBok P(n). P - mepBas Oykaa
¢bpaniy3ckoro cioBapermutation - mepecraHoBka.

CocTaBuB TaOIUIly EPECTAHOBOK JJIsl N 3JICMEHTOB M IMPUMEHHUB (N - 1) pa3 MpaBUIIO MPOU3BEICHHUSI, TOITYIUM
YHCIIO BCEX BO3MOXHBIX IIEPECTAHOBOK:

PN)=ne(-1)s(n-2)ec...*321=n!

Takue nepecTaHOBKM HAa3bIBAIOTCS IIEPECTAHOBKAMHU 0€3 IOBTOPEHMH (OAMH M TOT K€ JJIEMEHT HE MOJXKET
MTOBTOPUTHCS B KOMOWHAIIMH, BCE DIIEMEHTHI PA3JINIHBEI).

3amada: MIeCTh YEIOBEK MOTYT B PAa3HOM IIOPAIKE CECTh 3a KPYIJBIH CTOJ, CKOJNBKO CYIIECTBYET CIIOCOOOB
Pa3MECTHTh 3TH IIECTh YEJIOBEK 3a CTOIOM?

Pemenne: T.K. BCE JIFONW Pa3NAYHBI 1 MX KOMOWHAIIMK Pa3IMYarOTCs TOJIBKO MOPSAKOM CJIECIOBAHHUS, TO MBI
nMeeM MepecTaHoBKU 0e3 moBTopeHwi. OnpenennM uxX YncIIo:

P(6)=6!=1¢2¢344+5¢6=720.

Pazmewenun 6e3 noemopenuil.

Pa3meniennsMu Ha3bIBaroT KOMOMHAIMN, COCTABJICHHBIE U3 N JAHHBIX 3JIeMEHTOB 110 k anemenToB (k<=n, k>0),
KOTOpBIE OTJIMYAIOTCS JMOO COCTaBOM JJIEMEHTOB, JMOO TOPSJKOM pacrojioXKeHHs diieMeHToB. (O0o3HayaroTcs
pasmemenus ApK. A - mepmas Gyksa (paHIIy3cKOro cJI0Ba arrangement, uro B mepeBoje oO3HayaeT "paszMerieHue",
"npuBeneHne B Nopaaok”. Yucno Bcex BO3MOXKHBIX pa3MelIeHHH HaxoauTces 1o Gopmyse:

1 =l
ATLTh

33.,[[3‘13.: pacnmcaHue OAHOIroO AHA COCTOMT M3 ABYX IIap. OHpe,Z[eJ‘II/ITL YHCJIO BAPHUAHTOB pPACIHCAHUA TPU
BLI60pe U3 IIATH JUCHUIIIINH, €CJIM HE MOXKET OBITh OAWHAKOBBIX I1ap.
: 55
TG-2) 3
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Pemenune: umeem Pa3MCIICHUA 0e3 HOBTOpeHI/Iﬁ U3 IIATH 5JIEMCHTOB 110 BA, U3 YKCJIO:

Couemanus 6e3 noemopenuii.

CoueTaHUsIMHI Ha3BIBAIOT KOMOWHAIIMH, COCTABIICHHBIC U3 N Pa3NIUYHBIX 37eMeHToB 1o k (k =< n) snemeHTOB,
KOTOpbIe OTIMYAKOTCA XOTHA Obl ogHMM >jeMeHToM. Coueranus obosHauarorcs: CoK C - meppas OykBa (paHILy3CKOro
cioBa combinasion- coueranue.

COCTaBHM M3 N PJIEMEHTOB BCEBO3MOXHBIC COUETAHHS 10 K »IeMeHToB B KaxaoMm. Mx Gymer Cn*. BuyTpu
KaXJIOTO COYETAHHs, COCTOAIICT0 M3 K 3JIeMEHTOB, 00Opa3yeM BCCBO3MOXKHBIC KOMOWHAIMH, YYHMTHIBAIONIHE MOPSIOK
CJIeJIOBAaHUs B HUX 3JIeMEHTOB. Takux komOuHanmii 6ynet Py, T.K. MBI B HallleM COYETAaHHH 0OpPA30BBIBACM IEPECTAHOBKH.
Bcero pasnuyHbIX KOMOWHAIMKA W3 N 3JIEMEHTOB MO k B KaxIOH, OTIMYAIOIIMXCS APYT OT JApyra JIMOO COCTaBOM
(3memenTaMu), 6O TOpSAKOM MX cieaoBaHus, OymeT CoKs Px. Ho Takue KOMOMHALME HA3BIBAIOTCS PA3MEICHUIMI.
Taxum o6pazom, Ap¢ = C¥ s Py, Torza:
ol A

P

3amava: B MIaXMaTHOM TYPHHUPE YYACTBYET 7 YEJIOBEK; CKOJBKO MapTHH OyJEeT CHITPAHO, €CITH MEXIY JIFOOBIMU
JIBYMS YYaCTHUKAMHU JJOJDKHA OBITH CHITpaHa mapTHsi?

Pemenne: wmeeM — coderaHus ~ 0e3  TOBTOPEHMH W3 7  JIEMEHTOB MO  2; WX  YHCIO:

2
2 : : .

2.3akpenjieHue H3YYeHHOI0 MaTepuaJa.

3ajauva |

B 11-m xnacce 30 denoBek. 18 uenoBek M3y4arOT aHTIMHCKUH sI3bIK, 16 — HeMelkuid, 9 — 00a s3b1ka. CKOIBKO YEIOBEK

M3Y4aloT a) TONBKO aHTIMHACKUIT A3BIK, 0) TOJIEKO HEMEIKHUIT SI3bIK, B) HE U3Y4alOT HU OJTHOTO S3bIKa?

Pemienue. a) mMOCKoONbKYy 18 WernoBeK M3Y4alOT aHTIUHCKUHA, M3 HUX 9 M3y4yaroT M aHIJIMKACKWAN W HeMmeukwid, To 18—9=9

YeJI0BEK U3y4aroT TOJILKO AHTIINICKAI A3BIK;
0) MOCKONBKY 16 YelloBeK M3y4YaloT HEMEUKWH, W3 HAX 9 HM3y4aloT W HEMEIKUA M aHINIMHCKUH, To 16—9=7 denoBek
N3y4aroT TOJIBKO HEMELKHH A3BIK;

B) IOCKOJIEKY B Kitacce 30 YeoBek, U3 HUX 9 M3y4YaroT TONBKO aHTJIHUCKUH, 7 — TOJIBKO HeMelKkwHii, 9 — oba s13bika, To 30 —
(9+7+9) = 5 yenoBek He U3yUYAIOT HU OJHOTO SI3BIKA.

3amaua 2

CKOIBKUMH CIIOCOOAMH MOYKHO TIEPECTaBUTh OYKBHI B CJIOBE «(PHKYCH?

Pemenne. B manHOM citydae HEOOXOAMMO HAaWTH YHCIO HEPECTaHOBOK M3 5 OYKB, a IOCKOJBKY B CIIOBE «(PHKYC» BCe
OYKBBI pa3Hble, TO YHCJIO IEPECTAHOBOK omnpeeisieM mo Gopmyie: Ps=51=1*2*3*4*5=120.

3anmaua 3

CKOJIEKHMU CIIOCO0aMU MOXHO TIEPECTaBUTHh OYKBEI B CIIOBE «OTBET»?

Pemenne. HeoOxomnMo HaWTH 4YMCIIO TEpecTaHOBOK M3 5 OykB, HO B OTIMYME OT 33/Ja4yd 2, 3]eCb HMEIOTCS
MOBTOpSIIOLIMECsT OyKBBI — OyKBa «a» IOBTOpsieTcsl IBaxzapl. IloaToMy umcio croco0oB omnpexenum 1o ¢dopmyie
nepecTaHoBOK ¢ nmosropeHusmu: Ps(1, 2, 1, 1) = 51/ 21 = 60.

1. Topona A,B,C,D,E nonapHo coenunens! joporamMu. CKOJIBKO pa3HBIX MapIIpyTOB MyTeLlecTBUS U3 ropoaa A B ropoxn E
C TOCEIICHUEM eIe KAaKUX-TO JIBYX TOPOIOB MOXKHO coctaBuTh? [Ipenmmornaraercs, 4ro B MapuipyTe KaXKIbId TOPOI
MIPUCYTCTBYET HE O0Jiee OJHOTO pa3a, U MapIIPYyThl, OTVIMYAONIHECS HOPSIIKOM CIIEIOBAHUS TOPOJIOB, PA3ITHIHBL.

3anmaua 4
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CKOJIbKMMU CIIOCO0aMU MOXKHO pactpeaeiuTsh cpenn 20 cTyIeHTOB TPYIIIEI YeThIpe Ouiera B TeaTp, eCiu

e  OWIETHI HA OJIUH CIICKTAKJIb, U KAKIBIH CTYJICHT MOXKET MOJYYHTh HEe O0JIee 0THOrO OmieTa;

e  OWJIETHI Ha OJIUH CIICKTAKJIb, U KAKABIH CTYJJCHT MOXET MOJIYYHTh CKOJIBKO YTOTHO OHUJICTOB;

e  BCe OMJICTHI HA Pa3HbIC CICKTAKIIH, U KAXKIBIH CTYICHT MOKET MOTYYUTh HEe 00Jiee OTHOTO OMIeTa;

e  BCe OMJICTHI HA Pa3HbIC CIICKTAKIIHU, U KAXKIBIH CTYIEHT MOKET IMOJIYYUTh CKOJIKO YTOIHO OMIeTOB?

3amada 5

Ectp 4 Ounera Ha KOHIEPT, 5 OmieToB B TeaTp U 7 OwieToB B MHUPK. CKOJBKUMH CIIOCOOAMH MX MOXKHO PaclpenciiiTh
cpemu 25 CTyJeHTOB TPYIIIBI, €CIH KaXKABIH CTyIEHT MOXKET TOIy4nUTh He 0ojee 0HOTO OMIeTa Ha KaXI0€ Mep onpuiTHe?
Bunersr Ha OTHO MEPOTIPUATHE CIUTAIOTCS PABHOZHAYHBIMH.

3amava 6

JleBouka HaHM3aJIa N PA3HBIX OYCHH Ha aHTIIMHCKYIO OyinaBKy. CKOJIBKO pa3IMYHBIX YKPAIICHUH MOYKET TOIYIUTHCS TaKUM
o00pa3om? JIBa yKpalieHus Pa3In9HbL, CCITU OHHU OTIHYAIOTCS MOPSAIKOM CIICOBaHMS OYCUH Ha OyJTaBKe.

3anmava 7

VY aHIMYaH NPUHATO JaBaTh JCTSIM HECKOJIbKO UMEH. CKOMBKAMH CIIOcoOaMH MOKHO Ha3BaTh PEOCHKA, €CITU €My JaayT
He Oonee Tpex uMeH u3 300 BOBMOKHBIX, U TP 3TOM

®  KMEHA MOTYT MOBTOPATHCS,

®  BCC UMCHA Pa3JIUYHBI?

Yka3zanusi mo coCTaBJIeHHIO OTYETA: CTYACHTBI CAAIOT Ha MPOBEPKY TCTPaJb C BbIIIOJIHCHHBIMHU 3aIaHUSAMU.

Konmponvnwvie éonpocwi:
1. CdopmynupyiiTe onpeaeneHus NepecTaHOBOK, Pa3MEIICHNH, COUCTaHNH.
2.  HazoBure hopMyIibl 4nciia MepeCcTaHOBOK, pa3MeLIeHU, coueTanuii? [IpuBeaure npumeps

Kpumepuu oyenku:

OueHKa «OmauyYHO» CTaBUTCS, €CIIU CTYACHT UMEeT TIyOOKHe 3HAaHUS MO JAHHOW TeMe, yMeeT pelarh 3aJaud Ha
npuMeHeHne GopMys1 KOMOMHATOPUKH.

OueHKa «Xxopouioy» CTaBUTCS, €CIU CTYAEHT OOHAapyKHBaeT Xopoliee 3HaHUE (OPMYT KOMOMHATOPUKH, HO
JIOIyCKaeT eMHUYHBIC OIIMOKH ITPH PEIICHUH 3a1ad.

OneHka «yooenemeopumensbnoy CTaBUTCS, €CIIM CTYJEHT UMEET MOBEPXHOCTHBIE 3HAHMS MO TEME, IOIMyCKaeT
3HAYUTEIHHOE KOJIMIECTBO OMIMOOK IPH BBIIIOJIHEHNH 3aJJaHNH.

OueHka «Heydo61emeopumenvHoy CTABUTCS, €CIM CTYASHT OOHapyXWBaeT HE3HaHWE OOJbIIEH YacTh
TEOPETHUYECKOT0 MaTepuasna, KOTopoe BIeUET O0IIBIIOE KOTHIECTBO OMMOOK MIPU PEIICHUH 3a1ad.

YueOHasi 4 cnienuajgbHas JUTEpPaTypa:

ITexneuxwuii U. /. Matemaruka, CI1O. - M.: Akagemus, 2015.

Criupuna M.C., Crimpun I1.A. Teopust BeposTHOCTe# 1 Mmaremarndeckas craructuka, CI10. - M.: Axkagemus, 2015.
http://www.Allmath.ru

http://www.math.ru/
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Tema 5.2 DneMeHTHI TEOPUH BEPOSITHOCTEH

[pakruyeckoe 3ansiTue Nel3
Tema: Pemenue 3anau no reme: « 1EMEHTbI TEOPUH BEPOSITHOCTEM
Heab: yunTbcs aHaIM3UpOBaTh (parMeHT ypoka MO TeMe (MOArOTOBHTENIFHOTO) JIOYHMCIOBOTO IIEpHOJa, Pa3BUBAaTh
AHaJIMTHYECKUE HABBIKH, YUUTHCS pa3padaThIBaTh YPOK M0 KOHKPETHOM TeMe (TMTOrOTOBUTENIBLHOTO) IOYHCIOBOTO MEPUOAA
IIpumensieMoe o6opynoBanue: yueOHUKH «MaTtemaTtukay nporpaMmsl «llkoma Poccumy.
3agaHue 1J19 NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO: TOBTOPUTH N3yUEHHBII MaTepual
ILnan 3ansaTus

I.  OtpaboTka TEOPEeTHIECKOT0 MaTepraa o JaHHOH TeMe.

I1. Il. OTpaboTka mpakTH4IEeCKOTro MaTepraa.
JIrobast 3aa4a MO TEOpPHU BEPOSITHOCTEH B HIKOJIBHOM Kypce MaTeMaTHKU 110 OOJIBIIOMY CYETY CBOJIMTCS K CTaHAAPTHOU

m

¢dopmyne L

rie P - nckomas BeposSTHOCTB, N - 001IIee YNCII0 BOBMOXKHBIX COOBITHI, M - YUCIIO HHTEPECYIOLIUX HAC COOBITHH.

I'maBHOE - NMPaBWIIBHO OINPENENNTh €¢ KOMIIOHEHTBHI. A BOT 3/I€Ch YX€ Yallle BCErO HYXKHBI JOIOJHHUTEIbHbIC 3HAHUS U
YMEHHS IPUMEHSThH Pa3IM4HbIe METObI PELIEHHs BEPSTHOCTHBIX 3a/1a4.

[lepBsIit GstoK 3a7a4 - 3a/1a4y, KOTOPBIE PELIAIOTCS O OPMYJIe ONpeAEIeHHUs BEPOSITHOCTH OyKBaJIbHO B OJJHO JICHCTBHE.
1. B cpeonem uz 2000 cadogvix Hacocos, nocmynuswiux ¢ npooascy, 14 noomexaiom. Haiioume geposmuocms moeo,
YUMo 00UH CYUAUHO GLIOPAHHDIL 0151 KOHMPOJS HACOC He NOOMeKAaem.

Pemenue. Yncno BapuanToB Beioopa HacocoB: n = 2000. Yuciio BapuaHTOB BBIOOpA HCIIpaBHBIX HacocoB: m = 2000 - 14 =
1986.
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p=1%6 _0.903.
Hckomasi BEpOSATHOCTE: 2000 Orset: 0,993.

2. @abpuka ewvinyckaem cymxu. B cpednem ma 120 xauecmeenuvix cCyMOK HpUxoOUmcs 0eesimv CYMOK CO CKPbIMbIMU
Odeghexmamu. Haiioume eposmuocms mozo, 4mo KyHIeHHAs CYMKA OKadicemcs kavecmeenHou. Pesynoemam oxpyenume 00
COMBbIX.

Pemenue. Yricno BapuaHToB BEIOOpa cyMoK: n = 120 + 9 =129,

Yucno BAPUAHTOB BBIOOpA KaueCTBECHHOU CYMKHU: m = 120.

2
p=10 has

Vickomas BEpOSITHOCTB: 129 Ortser: 0,93.

3. B kopobke nesxcam 5 kpacuvix, 7 senenvix u 2 cunux kyouxa. Cuyuatineim obpazom uz kopooxu bepym kyoux. Kaxosa
8EPOAMHOCIb MO0, YMO U3 KOPOOKU 63571U 3eNeHblll KyOUuK?

Pemenue. Yrcno BapuaHTOB BEIOOpa KyOUKOB: n =15+ 7 +2 = 14.

Uwucno BapuaHTOB BEIOOPA 3€IEHOTO KyOnKa: m = 7.

P=_-05
Vckomas BEpOSITHOCTB: 14 Ortser: 0,5.

4. B kapmane y Cepedrcu naxooumces 7 monem oocmouncmeom 5 pyonet, 10 monem oocmouncmeom 1 pyonv u 8 monem
docmouncmeom 2 pyons. Manvuux ciyyaiinblm 06pazom evlmackugaem oony mowemy u3 kapmaua. Kaxosa eeposmmnocmo
moeo, umo bydem svimaujena He 0OHOPYOE8as MoHema?

Pemenne. Yncino BapuanToB BeiOOpa MoreT: n = 7 + 10 + 8 = 25. Yucno BapuaHTOB BhIOOpa MOHET AOCTOMHCTBOM 5

;
Bt g,

pyOueit wiu 2 pyoms: m =7 + 8 = 15. Vckomas BepOsSTHOCTB: 25 Ortger: 0,5.

5. B uemnuoname no eumuacmuke yuacmeyiom 50 cnopmcmenox: 17 uz Poccuu, 22 uz CLLIA, ocmanbnvie — u3z Kumas.
Ilopsadok, 6 Komopom @vicmynaiom euMHACMKY, onpedensiemcs dcpeduem. Haiioume eeposamuocms moeo, 4mo
chopmcMeHKa, bICIynaiowas nepeou, okaxicemcs uz Kumas.

Pemenune. Uncno BapuaHTOB BHIOOpA CIIOPTCMEHKH, BBICTYMAIONIEH IEpBOii, U3 pa3HbIX crpaH: n = 50. Yuncno BapuaHTOB
11

P=—=0.22.
BBIOOpa CIOPTCMEHKH, BhICTYMaromiel nepsoii, 3 Kuras: m = 50 - (17 + 22) = 11. Hckomasi BEpOSTHOCTb: 50
Otser: 0,22.
3agaun 1Jisi CAaMOCTOAITEILHOTO PeleHUs
3ajaya 1

B cOopHuke OwWieToB 1Mo mMareMaTtwke Bcero 25 Owrero, B 10 W3 HUX BCTpedaeTcs BOIPOC MO MPou3BOAHON. Hafimure
BEPOSITHOCTH TOTO, YTO B CIIy4aifHO BEIOPAaHHOM Ha 3K3aMeHe OMieTe ydyameMmycs He JOCTAHETCsl BOIIPOC M0 PON3BOTHOM.

Pemenne. B nanHOM citygae d9HCIo ONArompUATHBIX HCXOIOB paBHO (25-10)=15, obmee umciao coObrtmii — 25.
BepositHocTh cOObITHST A = {yuamiemycs He JOCTaHETCS BOMPOC [0 MPOM3BOAHON} HAXOIUM KakK OTHOIICHHUE:
P(A)=15/25=0,6.

3agaua 2

B sammxe mmeercs 15 neraneid, cpenanm KOTOpHIX 8 oKpamieHHbIX. COOpIIMK Haynady H3BIEKaeT TpH aeranu. Haiftu
BEPOSITHOCTb TOTO, YTO M3BJICUECHHBIE IETAJIH OKaXKYTCSl OKPALIEHHBIMH.

Pemenne. CoObiTe A = {M3BIICUCHBI TPU OKPALIEHHBIX JIETAJIN }.

OO01iee YKcio BceX BO3MOXKHBIX 3JIEMEHTAPHBIX UCXOJ0B HCIBITAHUS PABHO YHCITY CIIOCOOOB, KOTOPBIMH MOXKHO U3BJIEUb 3
metanu w3 15: n = Ci5°=15! / 31(15-3)!=15! / (31*12!) = 13*7*5=455. Uucno 61aronpUATHLEIX MCXOJOB PABHO YUCIY
CIOCO60B, KOTOPHIMH MOKHO M3BIeub 3 feTany u3 8 okpameHnbix: m = Cg®=8! / 31(8-3)!= 8! / (3!*5!)=7*8=56.
BeposarHOCT cOOBITHS A HaXoAuM Kak oTHomeHne: P(A) = m/n= 56/455~0,12

3amava 3

Cpenu 17 cTyIeHTOB TpyMNIIbl, U3 KOTOPBIX 8 — JEBYIIKH, pa3bIrpbiBaeTcs 7 OmieToB B TeaTp. KakoBa BeposSITHOCTH TOTO,
4TO cpean obnanareneil OMIeToB OKaxyTes 4 IEBYIIKA U 3 I0HOIIEH?

Pemenne. CoObiTHe A = {cpenu obnanareneii OMIeTOB POBHO 4 EBYIIKH | .

OOliee 4MCII0 BO3MOXKHBIX 3JIEMEHTapHBIX MCXOJIOB PO3BITPHIIA PABHO YUCIY CHOCOOOB, KOTOPHIMH MOXHO BBIOpaTh 7
4eJI0BEK U3 BCEX CTYIEHTOB IPYINbL, T. €. u3 17: n = Cq7/=171/ 71(17-7)1= 17!/ (71*101)=19448,

Uwncno 6maronpusATHEIX UCXON0B (cpeau 7 obmamareneil OmieToB 4 AEBYIIKM M 3 IOHOIIEH) HaiiieM, YUUTHIBAs, 9TO 4-X
JeByIIek ux 8 MoxkHO BEIOpaTh Cg? cioco6amu, a 3-X 1oHommel n3 9 MoxHO BEIOpaTh Co’criocobamu. Cie0BaTeIbHO, M =
Cg* *Co® = 8191/ 41(8-4)131(9-3)! = 5880.

BepostHOocTh cOOBITHS A HaxoauM Kak otHomeHue: P(A) = m/n= 5880/19448~0,3

Yka3zaHnusi mo cOCTaBJIEHHIO OTYETA: CTYACHTBI CIAIOT Ha IMPOBEPKY TETpaaU.

Koumponwvnsie eéonpocoi:
3akonunte (pazy
1) YroObl yMeTh peniaTh 3aadu M0 TEOPUH BEPOSITHOCTEH HEOOXOMUMO ..........
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2) IlpumepamMu pelIeHHs 3a/1a4 10 TEOPHU BEPOSATHOCTEH MOTYT .........

Kpumepuu oyenku.

OueHKa «omauyHo» CTaBUTCS, €CIIU CTYACHT UMeeT TIIyOOKHe 3HaHUS MO JAaHHOW TeMe, yMeeT pelarh 3aJadd Ha
npuMeHeHne GpopMyI TEOpUH BEPOSITHOCTEH.

OueHKa «Xxopouto» CTaBUTCS, €CIM CTYJEHT OOHapy)XMBaeT Xopollee 3HaHHE (OpMyN TEOpHH BEpOATHOCTEH, HO
JOIyCKaeT EMHUYHBIC OIIMOKH NIPY PEIICHUH 3a1ad.

OueHka «ydoenemeopumenbHoy CTABUTCS, €CIM CTYJEHT HMMEET MOBEPXHOCTHBIC 3HAHUS IO TEME, JOMYCKAcT
3HAYUTEIHHOE KOJIMIECTBO OMMOOK MTPH BBIIIOJIHEHNH 3aJaHNH.

OueHka «Heydoen1emeopumenvHoy CTABUTCS, €CIM CTYAEHT OOHAapyXWBaeT HE3HaHHWE OONbIIEH YacTh
TEOPETHYECKOTO MaTepuaa, KOTOpoe BICUET OOIBIIOE KOTUMYECTBO OMNOOK MPH PEIICHUH 3a1ad.

YueOHasi U ceqUATbHAS JATEpATypa:

Teopus BepositHocTelt Ha EI'D https://youtu.be/PQ8pmQVtiX0
https://sites.google.com/site/gotovimsakege2015pomatematike/medioteka/teoria-veroatnosti-na-ege

Caiit «/locke mkombpHOrO yuurensi» http://www.mathvaz.ru/

Iexmenxwuit K. JI. Matemartuka, CITIO. - M.: Akanemus, 2016.

Crupuna M.C., Crmpun I1.A. Teopus BepositHOCTel 1 MaTeMaTnyeckas craructika, CI10. - M.: Akagemus, 2016.

agrwbdE

Tema 5.3 MeToapl MATEMaTHIECKON CTATUCTUKA

[pakruyeckoe 3ansaTue Nel5
Tema: Brrbopounsiii Mmeton. [IpoBepka cTaTHCTHUECKUX THITOTE3.
Henan: yauThcs pemaTh 3a1a41 Ha IPUMEHEHHE 3JIEMEHTOB MaTeMaTH4eCKO CTaTUCTHKH.
IIpumensiemoe obopynoBanue: Cnupuna M.C., Criupun II.A. Teopust BeposTHOCTEHl M MaTeMaTHUecKasi CTaTHUCTHKA,
CIIO. - M.: Akanemus, 2014, TIK, uHTepakTUBHAs A0CKa, IPOCKTOP, OAHK AIEKTPOHHBIX Ipe3eHTalu.
3agaHue 1/ NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO
- IOBTOPUTH MaTepuan JieKiun «lloHsaTHe 0 3a7adax MaTeMaTH4ecKoi cTaTucTuku. IlpeacraBneHue JaHHBIX ¢ IOMOIIBIO
TabaML, JUarpaMm, rpaguKkoBy.

IInan 3ansaTHA
1.0TpadoTKa TEOpeTHYECKOro MaTepuaJia 1o JaHHOH Teme.
V3ydyeHne MaTeMaTHYeCKOHl CTATHCTUKH HAYMHACTCS C ONPENCICHHS TaKUX IIOHATHH KaKk «BBIOOpKa», «4acToTay,
«OTHOCHTENIBHASL YacTOTa», <«OMITHPHYECKas (QYHKIHA», IIOJIUTOH», «KyMYJSATa», «THCTOrpamMMma» U T.A. [anee uuer
M3y4YCHHUE TOHSATHI OLIEHOK (CMEIIEeHHAs M HECMELICHHAs1): BHIOOPOYHAs CPEHSIS, UCIIEPCHs], UCIIPABICHHAsl TUCTIEPCHS U
1.1. K Haubosee pacnpocTpaHeHHBIM 3a/la4aM MaTeMaTHYeCKOHl CTAaTHCTHKM, KOTOpbIE HW3YYalOTCS B By3€ M 4acTo
BCTPEUAIOTCS HA MMPAKTUKE, OTHOCSITCSI:
®  3aj1a4M ONpeJIeNICHHs OLEHOK MapaMeTpOB BEIOOPKH;
®  3aja4YM Ha NPOBEPKY CTATUCTUYECKHUX THIIOTE3;
®  3aja4M ONpeE/IeNICHHs BU/IA 3aKOHA PACTIPEISNICHNS 110 CTATUCTUUECKUM JIaHHBIM.
3ajaun onpeesaeHns OlIeHOK MapaMeTPOB BHIOOPKHI
PaccmoTpum npocTeiinnyto 3agauy JaHHOTO THUIIA.
3anaua l3mepenne pocTa AeTeil MIIaAIIeH IPyMIibl JETCKOTO cajia MpeacTaBieHo Beioopkoi: 92, 96, 95, 96, 94, 97, 98, 94,
95, 96. Haiinem HEKOTOpbIE XapaKTEPUCTUKHU ITOI BEIOOPKH.
Pemenne Pasmep Boibopku (uucio m3mepenwuii; N): 10. Haumenbiuee 3uaueHue BoiOopku: 92. Haubombliiee 3HaueHHE
BeIOOpKH: 98. Pazmax BeIOopku: 98 — 92 = 6. 3amumeM paHXUPOBAaHHEIHN s (BapHaHTHI B IOPSIKe Bo3pacTaHus): 92, 94,
94, 95, 95, 96, 96, 96, 97, 98. CrpymmupyeM psii U 3amumieM B TaOMUIy (KaXKIOW BapHaHTE TOCTaBHM B COOTBETCTBHE
YHCIIO €€ MOSIBICHHUH):
Xi 92 194 95 96 [97 98 |N
ni 1 2 2 3 |1 |1 |10
BbIuncianM OTHOCHTEIIBHBIE YaCTOTHI M HAKOIUICHHBIE YacTOTHI, PE3YJIbTAT 3allHIIeM B TaOInIy:

Xi 9219495 (96 97 |98 |1 Toro
ni 12231 1po
W == 10,10,20,20,30,10,11
HaxkormieaHsie 35 18 1 1o
HaCTOThI

[TocTpouM MONMHUTOH 9acTOT BEIOOPKHM (OTMETHM Ha Tpaduke BapuaHThl 1o ocu OX, yactoTsl 1o ocu OY, COeANHUM TOUKH
JTUHACH).
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http://infourok.ru/go.html?href=https%3A%2F%2Fyoutu.be%2FPQ8pmQVtiX0
http://infourok.ru/go.html?href=https%3A%2F%2Fsites.google.com%2Fsite%2Fgotovimsakege2015pomatematike%2Fmedioteka%2Fteoria-veroatnosti-na-ege
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.mathvaz.ru%2F

3asaun Ha MPOBEPKY CTATHCTHYECKUX TMIIOTE3
CraTucTuyeckasi THNOTE3a— 3TO NPEIIIOJIOKEHUE (CY)KICHUE) O TeHEepaIbHOM COBOKYITHOCTH — €€ PaclpeieiIeHHH WU
rapaMerpax, MOJBEpraeéMoe IpoBepKe MO BHIOOPKE, B pe3yidbTaTe KOTOPOHl OHa NIPUHUMAETCS WM OTBEpPraercs.
®opmynupoBKa rMHIOTE3bI TOPKHA UCXOAUT U3 BO3MOKHOCTH MCIIOJIb30BAHUS N3BECTHBIX 3aKOHOB pacIipeaeIeHHsL.
CyIHOCTh NPOBEPKH CTATUCTUYECKHX TUIOTE3 3aKIIOYAeTCs B TOM, YTOOBI YCTAHOBHUTD, COIVIACYIOTCSI WIIM HET JaHHBIE
HaOJIIONCHUH W BBIABHUHYTas THIOTe3a. MOXKHO JIM DPACXOXKACHHE MEXAY THIOTE30H W pe3ylbTaTaMH BBIOOPOYHBIX
HAONIONCHUIT OTHECTH 3a CYET CIy4YailHOW NOTPEeIHOCTH, OOYCIOBJICHHOW MEXaHW3MOM CiydaifHoro otbopa.?

BrinBuraemasi runoTesa Has3bIBaeTCsl HYJIEBOM M 0003Ha4YaeTcs Hy IIpoTUBOpEYalas el Ha3plBaeTCsl alnbTePHATUBHOMN
runoTesoit n o6o3HauaeTcs -,

MeroauKa J10Ka3aTeNbCTBA CTATHCTHYECKUX THUIIOTE3 pa3padaThIBACTCSl B TEOPUM NPOBEPKHM CTATUCTUYECKHX THIIOTE3,
OCHOBHBIC TIPUHIUIBI KOTOPOH c(hOopMyIHpOBaHBI M3BeCTHRIME MaTematukamu E. Heifimanom u 3. [lupconom. B ocHoBe
METOIUKHM (CXEMbI) [OKA3aTEIbCTBA JIGKUT pPACUYET HEKOTOPBIX CTAaTUCTUYECKUX BEIMYMH, KOTOPBIC HAa3bIBAIOTCS
KPUTEPUSIMA TIPOBEPKH CTATHCTHYECKHX THIIOTE3. TakuM 0O0pa3oM, NPH IPOBEPKE CTAaTUCTUYECKHX THUIIOTE3 MBI
HCTIONIb3yEM TOTOBBIE CXEMBI IIPOBEPKH TMIIOTE3 MIIM IPUBOIMM 3a/1ady K BUY, O3BOJISIOIIEMY BOCIIOIB30BATHCS TOTOBOM
CXEMOM.

KpuTepuu npoBepKkH CTATHCTHYECKMX TIHMIOTE3 — 3TO MOKA3aTelIH, BBIUUCISIEMBIE HAa OCHOBAHMH (DAKTHUECKUX
HaOJIOeHUH, TO3BOJIAIOIIME CHENaTh BBIBOA O NPUHATHM WIM OINpPOBEPKEHUU NPOBEpsAEMON THUIOTE3bl. 3HaUCHHE
KpHUTEpUsI SIBISICTCS CIIy4alfHOM BEJTMYMHOMN, Ta KaK BBIYKMCIISIETCS HA OCHOBE PE3yJIbTaTOB BHIOOPOYHOrO HAOMIOJEHUS. DTO

-

Hampumep, t - kpurepuit Cteronenra, F — kputepuii @umepa, xu — kBaapar [Tupcona (£ )m JIpyrue.
Pemenre o NpUHATHY WM OTKIOHEHUH HYJIEBOHM TMIIOTE3B! (POPMyNUpyeTcst Ha OCHOBE BBIOOPKH W 3aBHCHUT OT 3HAUCHHS
CTaTUCTUYECKOTO KpHUTEpHUsl. MHOXECTBO BO3MOXHBIX 3HAYEHHH CTATHCTHYECKOTO KPUTEPHS MOXKHO pa3feluTh Ha JBa

Y — ¥ — o i
HEMNCPCCCKAOIINXCA IIOAMHOKECTBA QI/I Q y Q ; Q = . HpOBepﬂeMaﬂ HYJICBas1 THUIIOTE3a Q,I[OH)KHa OBITH

OTBEPTHYTa, eciu (PaKTHYeCKoe 3HAYeHHE KPHUTEpHs ~-uii(PaCCUNTAHHOE IO [aHHBIM BBIOOPKH) MPUHAICKHUT

MIOIMHOYKECTBY Q. TToamHOMXECTBO QHa3LIBaeTC$[ KpUTHYeCKOH oOmacTteio. IlogMHOXECTBO ¢ Ha3bIBaeTCS 00JIACTHIO
NpUHATHS TUNoTe3bl. Kpurnueckas o0iacTb MOXKET OBITh JBYXCTOPOHHEHW WM OJHOCTOPOHHEW (JIGBOCTOPOHHEW WIIH

paBOCTOpOHHEH) puc. 6.1 — puc.6.3. Touku K-‘-‘, paszensromue I8¢ 00IaCTH, Ha3BIBAIOTCS KPUTHUSCKUMH TOYKAMH.
[TpoBepka cTaTHCTHYECKOW THUITOTE3bI HE SIBISIETCS] HCUEPIIBIBAIONINM JIOKA3aTEIbCTBOM €€ BEPHOCTH MJIM HeBepHocTH. Ee
NIPUHATHE O3HAa4yaeT JIMIIb €€ HENPOTHBOPEUYHMBOCTH HMMEIOIIMMCS (aKTHYeCKUM (BBIOOPOUYHBIM) AaHHBIM. CTereHb
YBEPEHHOCTH B MPUHATHH THIIOTE3bl MOXET OBITh OIpe/eNeHa 4Yepe3 BEpOSTHOCTH COBEpIIeHMS ommOoK. Ommokw,
BO3HHUKAIOIIKE IPU NPOBEPKE CTATUCTHYECKHX T'HIIOTE3, MOTYT OBITH IBYX BHJOB: OHIMOKM IEPBOTO POJa M OLIMOKU
BTOPOTO poja.

N GLAN

..—g-"’
|

}.‘r- —ai2) Kplwi2) K

Puc. 6.1. [IByXcTOpOHHSS KpUTHIECKas 00JIaCTh
2. Orpa6oTKa NPaKTHYECKOT0 MaTepuaJa.

HpI/I}IyMaTB 3aJa4Y1 U3 HOBCG}IHCBHOﬁ JKHU3HU Ha MCITOJIb30BAaHME DJIEMEHTOB MAaTEeMaTHUECKOM CTATUCTHKH

Yka3zaHus 1o cOCTaBJEHHIO OTUYETA: CTYACHTHI CIAIOT BBINTOJIHCHHBIC TMCBMEHHO B TETPAAU YIIPAKHCHUS.

Kpumepuu ouenxu:
OIlCHKa «OmMAuYHO» CTABHUTCS, CCIIM CTYJICHT UMEeT IIyOOKHEe 3HAHUS IO JaHHOW TeMe, BBINOJHSCT 3aaHHUs
Pa3IMYHOTO XapaKTepa
OICHKa «X0pouio» CTaBUTCS, €CIIU CTYACHT OOHApPYKMBACT XOpOIee 3HAHWE TEOPUH, HO IOMYCKaeT CIMHUYHBIC
OINUOKH MPH BBITOJHCHUH 3aTaHUH.
OueHka «y0061emeopumenbHoy CTABUTCS, €CIU CTYACHT MMEET NMOBEPXHOCTHbIE 3HAHHS MO TeMe, JOMYCKaeT
3HAYHUTEIHHOE KOJIMYECTBO OMIUOOK MPH BBHITIOTHEHUH MPAKTHYCCKIX 3aIaHUM.
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OILICHKa «Hey0081emeoOpUmMeIbHO» CTABUTCS, €CIH CTYJICHT OOHAPY)KMBACT HE3HAHUC OOJBIICH YaCTH
TEOPETHYECCKOTO MaTepHaa, KOTOPOE BICUET OOJIBIIOE KOTUIESCTBO OMIHMOOK MPH BHITOJHCHUH MPAKTUYCCKUX 33 JaHHH.

YueOHasi U cnenUATbHAS TUTEpaTypa

1. Coupuna M.C., Cnupus I1.A. Teopus BeposiTHOCTEH 1 MaTemarnyeckas cratuctuka, CI10. - M.: Akagemust, 2016

2.  I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTH4YecKasl CTaTUCTHKA: yueOHoe nocobue. — 12-e u3a., nepepad. — M.:
W] KOpaiir, 2015. — 479 c.

3. TI'mypman B.E. PykoBOACTBO K pEIICHHIO 3a7ad 10 TEOPUH BEPOSITHOCTEH M MaTEeMaTHUECKOW CTATHUCTHKE. — M.:
Bricmas mkomna, 2014. — 404 c.

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