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MeTtoauueckue yka3aHus il IpakTHdeckux padot no aucuuiuimae EH 02 Marematuka cOCTaBiICHBI B
cootBercTBuU ¢ TpeboBanmsiMu PI'OC CIIO k mOArOTOBKE BBIMTYCKa JUIA MONyYEHUS KBANTH(DUKAIINAH.
[IpennazHavueHbl JUIsi  CTYAEHTOB, oOydaromuxcs 1o creruanbHoctd  23.02.07 TexHuueckoe
00CcTy’)KMBaHHUE U PEMOHT JABUTATENICH, CHCTEM U arperaTtoB aBTOMOOMIIEH



IlosicHuTEILHAA 3aIIUCKA

Metoanveckne ykazaHWS AJIS1 BBIIOJHEHHS NPAKTHUECKMX paboT 1O y4eOHOH OUCLUILIMHE
EH.02 Maremaruka pa3paboTaHo AJsl CTyAE€HTOB 2 Kypca crneuuansHoctn 23.02.07 Texaudeckoe
00CIy’)KNBaHUE W PEMOHT JABHTATeJIel, CHCTEM M arperaTtoB aBTOMOOMICH Meroaudeckue yKa3aHus
a/IpecoBaHbl CTYJACHTaM OYHOH QOpMbI 00yUYeHHSI.

TpebdoBanusi K 0)OpMIIEHUIO 0TYETA MO MPAKTHYECKOMY 3aHATHIO

1.3anucars HOMEP U TEMY IPAKTHUECKOTO 3aHATHUS.

2. 3anucarh y4eOHYIO 1IeJIb U 3a/1a4H.

3.3anucarp 3a1aHue.

4. BBIOTHUTH 3aIaHuEC COTIaCHO METOAUKE, OCYIICCTBUB BCC HCO6XOI[I/IMBI€ pacucThl,
MOCTPOCHHUS, 3aTI0JTHEHUE TaOJIUI] U T.II.

5. CdopmynupoBaTh BBIBOJ.

6. IToaroroBuTh (YCTHO WJIM MUCbMEHHO) OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

Kpurepun oneHkH BbINOJHeHHs1 padoT

Onenka «OTJINYHO» BBICTABISETCS €CIIU:

CTYJEHT IIOJIHOCTBhIO CAMOCTOSITEIIbHO BBIIIOJHWII 33/IaHUE;

IpEeJCTaBWI OTYET MO MPAaKTUYECKOil paboTe;

pacydeTsl BBITIONHWI 0€3 OIMOOK, 3aIOTHII BCE TaOIHIIBI 0€3 3aMedaHuii;
cJierajl BepHbIE BBIBOJIBI 110 pe3ysibTaTaM paboThl;

Ha BCE BOTIPOCHI ITPH 3aIUTE MPAKTHIECKON paboThl Jajl MpaBUIIbHBIE OTBETHI;
KOPPEKTHO MCIOIB30Bal NPOPHIBHBIN MOHATUHHBIN ammapar.

Ornenka «X0pouo» BbICTABIISIETCS €CIIH:

CTYJCHT IOJIHOCTBhIO CAMOCTOSITEIILHO BBIIIOJIHUII 3a/IaHUE;

MPEACTaBIII OTYET 1O MPAKTUYECKON paboTe;

JOMYCTUJT HEKOTOpblE HETOYHOCTH B pacyuerax, 3arlojHWJI BCe TaOJMIbI, MOCTPOUI
rpaduKy U T.A.C HEOOIBIIUMH 3aMEYaHUSIMU;

IpU 3allluTe NPAKTUYECKOW paboOThl  Jajl NpaBUIbHBIE OTBETHl Ha OOJIBLIIMHCTBO
BOIIPOCOB;

KOPPEKTHO MCII0JIb30BaJl MPOGUILHBINA TOHATUHHBIN amnmnapar.

Or1ieHKa «Y 10BJIETBOPUTEIBHO» BBICTABIISICTCS CCIIN:

CTYZICHT TIOJTHOCTBIO BBIMTOJHHWII 33JaHHE C MOMOIIBI0 TOBApUIICH WM KOHCYJIbTAlUU
MIPEeToIaBaTelIs;

NPEJCTaBWI OTYET MO MPAKTUYECKO# padoTe;

JOMYCTHJI CYIIIECTBEHHBIE OIIMOKHU B pacyeTax;,

odopmieHue paboTel TpeOyeT TOpabOTKH;

MIPH 3aIIUTE MPAKTUYECKON pabOThl 3aTPYIHSIETCS OTBEYATh HA BOIPOCHL;

UCTIBITBIBACT 3aTPYAHCHUS MIPU UCIOIH30BAHUU MPO(GUIBHOTO MOHATHHHOTO ammapara.

OLICHI(a «Hey)_IOB.TIeTBOPI/ITe.TILHO» BBICTABJIACTCA CCIIN:
CTYACHT HC BBLIITOJHHII 3a1aHUC,



HC IIpCACTaBUJI OTUCT 11O HpaKTquCKOﬁ pa60Te;
HC ITOTOB OTBCYATH HAa BOMNPOCHI U T.II.

Ilepeuens npakTH4YecKux pador

Ne n/mt HaszBanue npaktuyeckoil paboThl Kon-Bo
4acoB

| [TpakTnueckas pabora Nel. JIeficTBuUs HaJl BEKTOpaMHU 2

2 [Ipaktuueckas padora Ne2. Pemenue npakTUYecKuX 3a/1a4 Ha BHIYHCICHUE 2
TJIOMIAJICH TOBEPXHOCTEN U 0OBEMOB TIPU3M.

3 [IpakTuyeckas pabora Ne3. Beruncienue miomiaieil moBepxXHOCTeN U 2
00BEMOB MUPAMUJI U YCEUEHHBIX MHUPaAMUJL.

4 [Ipaxtuyeckas pabora Ne4. Perenne npakTHUECKUX 3a7a4 Ha BBITIOJHEHUE 2
3eMJISTHBIX pa0OT M CTPOUTENBbHBIX KOHCTPYKLIUN

5 [Ipaktrueckas paborta Ne5. Perenue 3aa4 Ha BBIYUCICHUE TUIONIAICH 2
MOBEPXHOCTU ¥ 00HEMOB IIMJIMHPOB.

6 [Ipaxtruueckast padbota Ne6.Permenue 3ama4 Ha BRIUMCICHUE TUTOMIAACH 2
MOBEPXHOCTH M 00EMOB KOHYCOB U YCEUEHHBIX KOHYCOB.

7 [TpakTuueckas padota No7.Pemenue 3a1a4 Ha BRIUKMCIECHUE TUIOMAACH 2
MOBEPXHOCTU ¥ 00BEMOB II1apa

8 [IpakTuueckas pabora No8.Pemienue 3aja4 Ha 3JIEMEHTHI 2

KOMOWHOWHATOPUKH.

9 [TpakTrueckas pabora Ne9.Brruucienne BepoaTHOCTEN CITydaifHbIX 2
COOBITHH.

10 [Tpaktuueckas padora NelQ. Pemenue 3ama4 Ha BIUMCICHHUE 2
MaTeMaTUYeCKOT0 OKUAAHUS, TUCIIEPCUU U CPEAHETO KBAAPATHUYECKOIO
OTKJIOHEHHS.

IIpakTHyeckas padora Nel

Tema: «BbinosiHeHUe AeiiCTBUI HA/I BEKTOPAMI».

ean padoThi:chopMUPOBATE y CTYJCHTOB YMEHHUEHAXOIUTH KOOPIUHATHI

BCKTOPA, IIPOU3BOANTH HeﬁCTBHﬂ Haa BEKTOpaMu (CJ'IO)KCHI/IC, BBIYUMTAaHUEC, YMHOXKXCHHUEC BEKTOpa
Ha I—II/IC.]'IO),,BI)I‘II/IC.]'ISITI) CKaJIApHOC MPOU3BCACHUCBEIYHUCIATE YTOJI MCXKAY BEKTOPAMHA, HAXOAUTH

IMPOCKIHIO BEKTOPA HA OCb.

[Tpu BBIMOIHEHUH TPAKTUYECKOH pabOTHI CTYyIEHT JOJDKEH 3HATH:
® OIIpeJeNIeHUs: BEKTOPa, MOyJIb BEKTOPA, PaBHBIE BEKTOPA;
e npaBuiIa paboOThl C BEKTOPAMH;
®  yCIIOBUS NEPIEHAUKYJISIPHOCTU U KOJUIMHEAPHOCTU BEKTOPOB;
®  CKaJSIPHOIO NMPOU3BEICHUS BEKTOPOB.
CTyneHT NOIKEH yMeTh:
® HaxOJIUTb KOOPAMHATBI BEKTOpa

® BBIYUCIIATE CKAJIAPHOC MPOU3BCACHHUC,




® HaxOJIUTh YIOJ MEXIY BEKTOPaMU;
® HAXOJUTh MPOEKIMIO BEKTOPA HA OCh.
Ilopsinok BhINOJIHEHUSI PadOTHI:

1.13yuuth TeopeTrueckuii MaTepual rno reme « Bekropa B mpocTpaHCTBEY.

2.PaccMoTpeTh IpUMEpBI PELLICHUS] TUIIOBBIX 3aJaHUI.

3. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

4. BBIMIOJIHUTE CAaMOCTOSITENTFHYIO padoTy.

5. CnaTh OTYeT 10 MpoJIeTaHHOH padoTe.

IlepeyeHb cIpaBOYHOM JIUTEPATYPHI:

1.boromonoB H.B.IIpakTudeckue 3aHATHS 10 MaTeMaTUKe: Y4eOHOe MocoOue sl CPeTHUX
npo¢. yueb.3aBenenuii / H.B.boromonos, MockBa «Bricmas mikona»,2006r.-495c.
2.boromonioB H.B. Maremaruka: VYueb.m1s ccy3oB / H.B.boromonos, I1.11 CamotineHko.-
M.: Ipoda, 2002.-400 c.
http://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-9248/poniatie-vektora-
v-prostranstve-9286/re-6af61d7b-6a37-43c4-89da-a53ecd204480

Kparkue Teopernueckue cBe1eHHs

[lycThb B TPEXMEPHOM TIPOCTPAHCTBE 3a1aHbI
a{x:¥1:2, 3. 04%,195: 2,5, C{x50 0552

BEKTOPHI CBOMMHU KOOPJMHATAMH.
1). Cnosicenue IByX BEKTOPOB POM3BOIUTCS TIO3IEMEHTHO, TO ecTh ecmn & — & +b , TO B
KOOPJMHATHOH (hOpMe 3aIMChIBACTCS:

el vz b=y Sz H iz p = i 0z 2y )

2) YMHOKeHHe BEKTOpa HAa YK CJIO0.

B ciyuae n-MepHOro npocTpaHCcTBa MPOU3BEACHHUE BEKTOpa a = {a; ; a; ... ; a,} ©uucaa k MOKHO

HANTH BOCIIOJI30BABIIUCH CIIEIYIOIICH (HOpMyITO:
k-a={k-a;jk-ay;..;k-a}

Ilpumep 1. Haiitn npousBeicHUE BEKTOpa @ ={1;2} na3.
Pemenne: 3 | = {3 1;3 -2} = {3; 6}.

3). Koopaunatsl BeKTOpa.

Bextop AB 3agansblil koopauHatamu Touek A(Ay ; Ay ; A,) u B(Byx ; By ; B,) MoxxHO HaiiTu
BOCIIOJIb30BABIINCH ClleAyIoLIel hopMyon

AB={B:-A«;By-Ay;B,- A}
Mpumep 2. Halitn koopaunatel Bektopa AB, ecu A(1; 4; 5), B(3; 1; 1).

Pemenne: AB={3-1;1-4;1-5}={2;-3;-4}.


http://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-9248/poniatie-vektora-v-prostranstve-9286/re-6af61d7b-6a37-43c4-89da-a53ecd204480
http://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-9248/poniatie-vektora-v-prostranstve-9286/re-6af61d7b-6a37-43c4-89da-a53ecd204480

4)/lnimna BeKTOpAa.

Ecnu nasbl a1B€ TOYKH POCTPAHCTBA A(Il; Y1 1) u B (IE; Yy zﬂ), TO JVIHHY OTPE3Ka A8
2 2 2
MO’KHO BBIYUCIIUTH 110 (hopMyiie |f'-lB | = ‘J{‘rﬂ a Il) + '::-“‘ 1T 1:' + ':22 _31:'

Ilpumep 3

JIaHbI TOYKH A(_B; 5) u b l:], - 3) Haiitu nmHy oTpeska Af.

PemeHue: 1o coOTBETCTBYIOIICH GopMyiie:
4B = (1= (30" + (-3-5)" = 44 + (-8 = 16 +64 =80 = 4.5

|4B]= /5 en %8 34 en

OTtBer:

5. CkayisipHoe mpoun3Be/ieHNe BEKTOPOB

CxansipubIM TNpOU3BeleHHEM BeKTOPOB HAa3bIBAaeTCs IMPOU3BEIEHUE JUIMH BEKTOPOB
Ha KOCHUHYC yTja MEX1y HUMHU.

a«b = |a|s|b|ecosg

6. 3 popMy1ibl U151 CKAJIIPHOTO MPOU3BEICHHUSI MOKHO HAlTH YroJ1 MesKAy BEKTOpPaMM:

ash Xa® Xy T Vo )y

cos @ =

f 7 i [ ’l 3
1 . E} EFEL T & g i
| | | "'.III .1' "|.| X +I'i,.E

Mpumep 4. Haliti yron mexay Bektopamu a = {3;4; 0} ub = {4; 4; 2}.
Pemenne: Haiinem ckansgpHoe Mpou3BeieHUE BEKTOPOB:
ab=3-4+4-4+0-2=12+16+0=28.

Haiinem Moxyiu BEKTOpOB:

ja| = V32 + 42+ 02 =9+ 16=25=5
b|=V4+4+2>=716+16+4=36=6

Haitnem yron mexay Bekropamu:

a'b 28 14
cos o= = =—

al b 5-6 15

KoHnTpoJbHBIE BOIPOCHI

1. Kak HaliTu cymMMy BEKTOPOB 3aJaHHBIX KOOpAWHATaMu?

2. Kak HaliTH pa3HOCTb BEKTOPOB 3a/laHHBIX KOOpJAUHATAMU?



Kaxk naittu gyiHy Bektopa?

o ® N kW

Kaxnaiitn npousBeneHne BEKTOpa Ha YUCI0?
Kax BpIuMCINTH KOOPJAMHATHI CEpEANHBI OTpe3Ka?

Kaxk BeramcianTs KOOpJAWHAThHI BCKTOpa?

HazoBute ycioBue paBeHCTBA JBYX BEKTOPOB.
Yro Takoe CKaIsIpHOE MPOM3BEIICHUE BEKTOPOB?

Kak HallTh KOCHHYC yIJIa MEXKIy BEKTOpPAMU?

10. HazoBute yclioBue KOJUTMHEAPHOCTH BEKTOPOB.

11. Kak npoBepuTh NEPIEHANKYIISIPHOCTh BEKTOPOB, 3a/laHHBIX KOOpANHATAMU ?

12. Kak HaliTH POEKIHIO BEKTOpa Ha OCh?

3amaHus 1J1sl CaMOCTOSITEIbHOM PadoThI.

Bapmuanr 1

n/ Ha3Banue onepanuu

Dopmyibl

1 | Haiitu cyMMy BeKTOpPOB

Q(1:-2:3),  B{:0:-1)d(1:-2:3),  b4:0:-1)
P

a+blxy +x;; y1+¥2:21+2; }

E+E{Ii +X2; Vi 4V2: 2142 )

2 | HaiiTu pa3HoCTb BEKTOPOB

a{4:1:-3}, b{0;-5:2}d{4:1:-3), p{0:-5:2)

- =

a—bfx; —x3; ¥, —¥2:2;-23 )
5
ﬂ__

HajiTu npousBeaenue

b{xi —Xz; ¥1—¥2:21—-27 }
af-1;3;1}af-1: 3; 1}, & —4HHcan0 & —4Hcan & = -3

3 d=-3
BEKTOPA HA YHCJIO0
dals - x; 6y;: 62}
Touka A(1:Z:-3)(1:2:-3), Touka B (-3;4;-1] ]
4 BbI4HCINTE KOOPIHMHATHI .Touka C- cepennna otpe3ka AB. C(¥c %« Yes Zc)

CEPEAUHDbI OTPE3KaA

. :x1+x2 y :y1+y2 :Z1+Z2
¢ 2 ¢ 2 . € 2

) .

5 | HailTu KOOpAMHATHI BEKTOpPa

Touxa A(5:0:-3).(5:0:-3). Touxa B (-1;4;-7)

——
Haxoaum KoopauHaTel BekTopa ABAB 13
KOOPAMHAT KOHIIA BLIYHCIUTH KOOPAMHATHI HAYA/IA
BeKTOpa

.
AB {xz — Xy ¥ —¥4; Z2 —Zi}

—
AB {xz — Xy :¥2—¥41; Z2 —31}
—

6 | Haiitm nuimHy BekTOpa




la| = sz +y2 +2° IE-?I=J:‘:z +y2 422

= —= = —
a{-2;3; 7}, b{-9:0;2}al-2:3;7}, b{-9:0:2}
BeruncanThs ckajJsspHoe - 7
7 a-b=x;-X;+¥1-Y2+2;1-2;
NMpou3BeeHNe BEKTOPOB L o
d-b=xy-%; +¥y Vo 42125
4(2:0:1),  b{-3:1:2}d{2:0:1},  b{-3:1:2)
8 Haiitu kocuuye yraamexay | - X1°%2 +¥1"¥2+ 212,
BeKTOpPaMu ety +2 - vy + 22
IIpu kakux 3Ha4YeHusx M M afm:3:1}, E{l:n: 2yafm: 3:1}, E{l:n: 2}
9 |mmn 7 gexTopbI X1 _ Y1 _ 21 _
KOJIJIMHEAPHbI? Xz Yz 2z
— — — —
TpoBepbre af-4:0:1}, b{Z:7:8}a{-4:0:1} b{Z;7:8}
10 | nepneHAUKYJIAPHOCTD Xy Xz +YyYp 4242, =0
BEKTOPOB Xy X3 +¥1-¥2+21-22 =0 _ycnoBue
NMepPHeHINKYJISIPHOCTH BEKTOPOB
Bapmuanr 2
Ne
u/n Ha3panue onepanuu DopMyibl
= —= = —
af2;-3:4}, b{-1:2;0}a{2;-3:4} b{-1;Z; 0}
1 | HaiiTu cyMMy BEeKTOpPOB o+ E{xi FXg: Vi 4Va: 21422 )
R
a+blxy +x;; ¥, 4Y2:2, 42, }
— — — —
af4;-5:7}, b{3;-1:2}a{4;-5:7} b{3;-1:2}
2 | HaiiTi pa3HOCTb BEKTOPOB 2
P P a—bfx; —x;; ¥ —¥2:2,-2,}
-
d—bfx; —x;; ¥ —¥2:2,-2,}
. af-2:4:0}af-2:4:0} & —umcao & —uucao & = -4
3 | HaiiTu npoussenenue 5=-4 ’
BEKTOPA HA YHCJI0 B
Sa{s - x; dy:d6z)
Touka A(—3:1:2)(-3:1:2) Touyka B (2;-3;1] )
Touxka C- cepenuna orpe3ka AB. C(¥c X., YerZe
4 BbIYHCIUTH KOOPAHHATHI
cepeauHbI 0Tpe3Ka
+
x Xy Xy Y1+ ¥z zzzl %2
cTT 2 v+ YT 20
Touka A(6:-3:4).(6;-3:4). Touka B (1;-4;7) ) .
—_—
Haxoaum koopauHaTel Bektopa ABAB 13
s HaiiTn KoOpAMHATEI KOOP/JMHAT KOHIA BHIYMCIUTH KOOPAUHATHI HAYAJIa

BEKTOpa

BeKTOpa
—
AB {xz — Xy ¥z —¥4; Z2 —Zi}

-
AB {xz — Xy ¥ —¥4; Z2 —Zi}




6 | HaiiTu nuimHy BekTopa N :
LTI BESTOP 302,-2

|E.-,’|=J.-::Z+;}='Z+zzz |E.-,’|=J;a:2+3@fz+z2

Qf-3:2:9),  BET7:0:3)d(-3:2:9),  BET:0:3)

BouruucsuTh ckajJsipHoe

7 npousBeJeHne BEKTOPOB G-B=x;-X3+yy Vo +24 22
E'E;:xi "Xz +¥Vi-¥Vat+Zy-2;
= = = —=
af{4:1: 0}, b{-5:3:1}a{4:1; 0}, b{-5:3:1}
3 HaiiTu KocuHyc yria
MeKIy BEKTOpaMHu cosq— 1 X2 +¥1-Y2+2y-2,

z 7. .2 (.2 7. .2
vay tyytzy-vax, tyy + 2

= =
IIpu KAKHX 3HAYEHHSIX T dafm:5;3), b{Z:n:4Yafm:5:3}, b{Z:n: 4}

9 M yN M BeKTOPHI
P X1 _y1_ 7

KOJIJIMHEapHbI? =—=—=k
P Xz ¥ Eg

Qf0; -3:2),  B{9:4:6)d{0; -3:2),  DH{9:4:6)

IIpoBepbTe
10 lIepl'leH}]HKy.]IﬂpHOCTb X4y "X + ¥1-¥=2 + Zq ~E3 = 0
BEKTOpPOB Xy Xz +Y1-¥2+21-23 =0 _yciaoBue

NepneHINKYJ/JISIPHOCTH BEKTOPOB

Kpurepuii ouenku: «5» - 9-10 3amannii; «4» -7-8 3apanwuii; «3» -5-6 3ajaHUl
IIpakTHyeckas padora Ne2.

«PelieHne MpaKTHYECKHUX 32124 HA BbIYKMC/IEHUE IJI01IA/Ieii MOBEPXHOCTel 1 00beMOB
MPU3M».

IIe.m, 3aHATHUA: C(i)OpMI/IpOBaTB YMCHHC pCIIaTh 3aa4i Ha BbIYUCIICHUC i OnehE
MMOBCPXHOCTU U 00BEMOB MpUu3M.

IIpu BBIOTHEHUH MPAKTUYECKON PabOThI CTYIEHT JI0JIKEH 3HATH:
e OmpeleleHNe NPU3MBI, NIapajuieenuInena, Kyoa u UX 3JIEMEHTHL;
e  BUJBI IPU3M: NPsAMAsi, HAKJIOHHAs;, IPABUIbHAS;
®  BH/JIbI TApaJUJICNICIIUIICAOB: IPSMOM, HAKJIOHHBIH, MPSIMOYTOJIbHBIHN, KYO;
® JMaroHaJbHbIE CEUEHMs MPU3MBI, apajuieNnenunena, Kyoa;
e  (hopMyIIBI HAXOXKIECHUS TUIOIIAICH OCHOBaHMsI, 00OKOBOW TTOBEPXHOCTH, ITOJTHON
MOBEPXHOCTH M 0OBEMOB MIPU3M.
CTyneHT 10KEeH yMeTh:
Bbruucnare miomaab 0OCHOBaHUs, O0KOBOM MOBEPXHOCTH, MOJTHON MOBEPXHOCTH U 00bEM
MIPU3M.
ITopsinok BbINOJIHEHHSI padOTHI:
1.3yuuTh TeOopeTHUECKUi MaTeprai no Teme «Penenrne npakTHIecKux 3a/1ad Ha
BBIYUCIICHHE TUIOIIAZIeH MOBEPXHOCTEH H 00BEMOB IPU3MY.
2.PaccMOTpeTh MpUMEPHI PELLICHHS TUTIOBBIX 3a/IaHUM.




3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
4. BBIMOTHUTH CAMOCTOSITEIIBHYIO palboTy.
5.Cnath OTYeT Mo MpoIeTIaHHON padoTe.

Ilepeyenb cipaBOYHOM JIMTEpPaTypPhI:
1.boromonoB H.B. [IpakTudeckue 3aHATHs IO MaTeMaTHKe: Y4eOHOE MocoOue i CPeTHUX

npo¢. yueb.3aBenenuii / H.B.boromonos, MockBa «Bricmas mkona»,2006r.-495c.
2.boromosnoB H.B. Maremaruka: Yue0.11s ccyzoB / H.B.boromomnos, I1.M1 CamoiineHko.-
M. : JIpoda, 2002.-400 c.
http://elhow.ru/ucheba/geometrija/geometricheskie-ponjatija/chto-takoe-prizma
http://ru.wikihow.com/HaiiTH-1I0IIa/1b-TOBEPXHOCTU-TIPU3MBI

Kpartkue Teopernyeckue cBeIeHHsI.

MHOrOrpaHHMK, COCTaBJICHHBIM M3 JBYX pPaBHbIX MHOIOYTOJBHUKOB AjAs...A, u BB,...B,,
PaCIIONOKEHHBIX B IMAPAIJIENBHBIX IUIOCKOCTSX, U N IAPAJUIEIOrPAMMOB, HA3bIBACTCS MPHU3MOM
MuoroyroneHuku  AjAs...A, u  B;B,...B,Ha3pIBaloTCI  OCHOBAHUSAMU MpU3MBbI,  a
napajuiejorpaMmMbl — 0OKOBBIMH IPAHSIMU [IPU3MBbI

fe Puc.1

Puc.2
Buvicomoii npuzmsl Hazvieaemcs nepneHOUKyIsap, ONYUeHHblll U3 000U MoK 00H020 OCHOBAHUS

Ha niockocms opyzozo (Puc.2)
Ecnu 6okoevle pebpa npuzmel nepneHOUKYIApHbL K RIOCKOCMU OCHOBAHUS, MO — RPUIMA RPAMAA

(Puc.3)

Puc.3



Ecnu nem, mo npusma naxknonnan (Puc.4).

Ecnu B ipsiMoii npu3Me OCHOBaHHWE — MPABWIBHBIA MHOTOYTOJIbHUK — IPHU3Ma NPABH/IbHAS.
IlepneHauKyJIsIpHOe cedeHHE TMPHU3MBI— OTO TaKoe CEYEHHE, KOTOpoe 0oOpa3oBaHO
TJIOCKOCTBIO MEPIEHANKYIISIPHON K €€ O0KOBOMY pedpy.

[Inomanso MOJTHOM MOBEPXHOCTH IIPU3MBI HAa3bIBACTCA CyMMa ILIOIIAJAEH BCeX €€ rpaHe
[Tnomanpio 60KOBOM MOBEPXHOCTH NPU3MbI HA3bIBAETCS CyMMa ILJIOLIA/Iel €€ OOKOBBIX I'paHeil
Shom = Seox + 2S00k

[Inomans OOKOBOM MOBEPXHOCTH INIPSIMOM IPU3MBl pPaBHA IMPOM3BEICHUIO MEpPHMeETpa
OCHOBAHMA HA BBICOTY IIPU3MBI

S6OK = POCH -H

Ilapannenenuned — >T0 Ipu3Ma, OCHOBaHUE KOTOpOoW — mapaiuienorpamm. [lapamrenenunen
MMEET HIECTh TPaHEN U BCE OHU MapajuienorpaMmel. [IpoTHBONONOKHBIE TPaHN MONAPHO PaBHBI
u napajuiensHel. [lapannenenunen uMmeer yetbipe quaroHany. Bee nuaronanu napaenenumneaa
IIEPECEKAIOTCS B OJJTHOM TOUKE U JENATCSA 3TOW TOUKOM nomnosnaM. OCHOBaHMEM NapaJljiesienuneaa
MOJKET OBbITh JIt00asi TpaHb.

By C4y

[Tapannenenunen, 4eTbipe OOKOBbIE TPaHU KOTOPOTO — MPSMOYTOJbHUKHY, HA3bIBACTCS
npsiMbIM. [IpsMoii napasenenunesn, y KOTOpOro Bce MECTb IpaHel MpsIMOYTOIbHUKH
Ha3bIBAETCSI MPSAMOYTOJIBbHBIM. [IpMOyTroNbHbIN Mapaenenunes, Bce rpaHu KOTOPOIro
KBaJ[paThl, Ha3bIBaeTCs KyooM. Bece pebpa kyba paBHBbI.

[IpssmoyronbHBIN NapasuieaenuIe], BCE TPaHu KOTOPOTO - KBaJipaThl, Ha3pIBaeTcsa Kyoom. Bee
pebpa KyOa paBHBI, a NJIOIIAAb MOBEPXHOCTH KYy0a paBHA CyMMeE TUIOIIACH IECTH €ro TPaHeH,
T.e. IVIOIAAU KBajapaTa co cropoHoil H ymHOkeHHO# Ha mecTb. [lmomaap noBepxHOCTH KyOa
paBHa:

S=6H"

O0bem Kyba pasen Ky0y ero pedpaV =g°
Oo0pa3zen peurenust 3agaHui

3agayal. OcHOoBaHKHEM MPSMOU TPEYTOJbHOW MPU3MBbI CITY>KUT MPSAMOYTOJBHBIA TPEYTOJbHUK C
kareramu 6 u 8. Ilnomane ee noBepxHocTu paBHa 288. Halinure BbICOTY



Fo R

Pemenue.

FI/IHOTeHy?ya OCHOBAaHUS paBHaA 10. BBICOTy HaﬁﬂeM W3 BBIpAKCHHUA IJI TJIOIIAaAU ITOBECPXHO-
CTU S= 251 T .F.Iri:

§- 25, 28848

h= =
TP 24

10

Orser: 10.
3anaua 2.Haitaure miomass MOBEpXHOCTH MPSMOM PU3MBbI, B OCHOBAHUH KOTOPOM JICKHUT pOMO
C IMaroHaJsIMH, paBHBIMU 6 U 8, 1 GOKOBBIM pedpoM, paBHEIM 10.

Pemenue.

CropoHa poM6a @ BeIpaxKaercs uepes ero auaronamu 41 u 42 Gpopmymnoit

I ) 7
ﬂ:?\:-'.dl_ T ﬂrE:S

Haiinem momans pomOa

1
Sp = ?iﬁdz =24,

Toraa miomaas NTOBEPXHOCTH IPU3MbI paBHA
S=285cx +Sgox =25p+4aH =48 +4-5-10=248.
OTBeT: 248.

3apaual. Haiigure 60koBOe peOpo MpaBUIILHOW YETHIPEXYTOJIBLHON MPHU3MBI, €CJIM CTOPOHA
ee ocHOBaHMs paBHa 20, a Iomaab noBepxHoctu pasua 1760.



Pemenue.
[Inomans MOBEPXHOCTH MIPABUIBHOM YETHIPEXYTOJBHON PU3MBI BBIPAYKAETCA 4epe3 CTOPO-
Hy ee OCHOBaHus & 1 6okoBoe pebpo M kax

§=2a"+4aH.

[MojcTaBUM 3HAUCHHS @ U 3

1760 =2-20° +4.20-H

OTKyJa Haxoaum, uto f = 12.
OtBerT: 12.

3
3agaua 4. Cocyn, uMeronmii GopMy IpaBUILHON TPEYTOJABHON MPU3MbI, Hamuiu 2300 M
BOJIGI M MOTPY3HJIM B BOJY J€Tallb. IIpy 3TOM YpOBEHb BOJbBI MOJHSICS ¢ OTMETKH 25 CM J0

3
ormetku 27 cm. Haiinure 06bem aeranu. Oteer Boipaszute B “M

Pemrenue.
[To 3akony Apxumena oObeM JAeTald paBeH 00beMY BBITECHEHHOH €10 XuaKocTu. O0bem
BBITECHEHHOM JKMJIKOCTH paBeH 2/25 UCXOMHOTO 00beMa:

7
Vier = ,};5 - 2300 = 184cm”.

OTBeT: 184.B cocya, nMeromiuii ¢opMy NpaBUILHONW TPEYTOJIBHOW NMPU3MBI, HAJMIN BOAY.
Yposens Bojbl gocturaet 80 cm. Ha kakoit BeicoTe OyIeT HaXOIUTHCS YPOBEHb BOJIbI, €CITU €€
MEPENUTh B JAPYTO TaKOH K€ COCYJ, Y KOTOPOrO CTOPOHA OCHOBaHUs B 4 pa3a OoJbllle, 4eM y
nepBoro? OTBET BBIPA3UTE B CM.

KoHnTpoJbHBIE BONIPOCHI.
Urto Takoe mpu3Ma (OCHOBaHUS MTPU3MBbI, OOKOBBIE T'paHu, pEdpa)?

-_—

Uto Takoe BbICOTA MPU3MBI?
Urto Takoe quaroHagb NpU3Mbl?
Yrto mpencTaBisieT co00i TMaroHaIbHOE CEYCHHUE TIPU3MBI?

rwn



Kakas npusma HazpIBaeTCs NpsMOM (HaKJIOHHOM)?

Kaxkas npu3ma Ha3pIBaeTCs MPaBUIBHON?

Uro Takoe 60KOBasi IOBEPXHOCTh MPU3MBI (TIOJIHASI TOBEPXHOCTH MPU3MBbI)?
Yemy paBHa OOKOBasi IOBEPXHOCTD MPSMOU MPU3MBI?

9. Yro Takoe napauienenunen?

10. Ilepeuncnure cBOMCTBa NapayuIeNICIAIIEAA.

11. Kakoli napasuienenumne] Ha3pIBaeTcs NPsIMOYTOJIbHBIM?

12. Yrto Takoe JIMHEIHbIE pa3Mepbl MPSMOYTOJIBHOTO Napasuienenunena?

13. Uro Takoe ky6?

14. UYemy paBeH KBaJpaT AUAroHaIu B IPSIMOYTOJILHOM Mapaienenumnese?
15. Kak paccunTath 00beM KyOa, IpSIMOYTOJIBHOTO Mapasuienenumnesia’?
3agaHus AJ19 CAMOCTOATEILHOM padoThI:

® N o O

1 BapuanT

1. JlnuHa, mUpHHA, BBICOTA MPSIMOYTOJIBHOTO MapajuieNenuiea COOTBETCTBEHHO paBHBI 3 cM, 6

cM, 7 cM. Haiinure nuaroHans napajuiesenunesa.
2. Haiinure cTopoHy OCHOBAaHMS M BBICOTY IIPABUIIBHOM YETHIPEXYTOIBHON MPU3MBI, €CIIU TUIOLIAb
HOJTHOM MoBepxHOCTH paBHa 40 cM%, a IIoIma s OOKOBOM IIOBEPXHOCTH PaBHA § cM?
3. Haiinure 00BEM mpsmMoro nmapajiesienurnena, €CJii €ro OCHOBaHUE UMEET CTOPOHBI 4 CM U 5 cM,
yroJ Mexay HuUMu 45°, a 60koBbIe pEOpa paBHBI § CM.
4. JlnaroHanp NpaBWJIBHOM YETHIPEXYTOJBHON NMPU3MBI paBHA 4 CM U COCTaBJISET C IUIOCKOCTHIO
6okoBoii rpanu yrou 30° . Haiiaure 00bEM NpU3MBIL.
5. OcHoBaHMeM NpsAMOW HPU3MBI SIBISETCS POMO cO CTOPOHOM 12 cM M ocTpbIM yriiom B 60°.
MeHbliee U3 TuaroHalbHBIX CEUEHUN ABIISIETCS KBagpaToM. Hailtu 00bEM NpU3MBI.
6. OcHoBaHuE NMPSIMON NMPU3MBI — IIPSIMOYTOJIBHBIN TPEYTOJIBHUK € TUNOoTeHy30i 10 cM 1 kareToM
6 cm. bonpmmii KaTeT TpeyroJibHUKA B OCHOBAaHUH ITPU3MbI paBEH IMaroHajIl MEHbIIEH 13 OOKOBBIX
rpa”eii. Haiitu 00bEM NpU3MBIL.
7. CKOJIBKO KI' KpacKH NMOoTpeOyeTcs A MOKPACKH (C y4eTOM IoJIa U MOTOJIKA) TOMEICHHUS
pasmepamu 12 x 5 x 3 MeTpa, eciu pacxos kpacku Ha 1 m” cocrasnsier 250 1?
2 BapHMaHT
1. Jlnuna, mmpuHa, BbICOTa NPSMOYTOJIBHOIO NapajuleeNuIIeja COOTBETCTBEHHO paBHbI 1 cM, 4 cwMm,
5 cm. Haiinure auaroHans napajiesenuneia.
2. Haiinute cTOpOHY OCHOBaHMSI U BBICOTY NPaBUIIBHON YETBIPEXYTONBHON MPU3MBI, ECIIH TUIOIAIb
TIOJIHOM OBEPXHOCTH paBHa 52 cM?, a IIOMaah OOKOBOM MOBEPXHOCTH paBHa 44 cMm’.
3. Haiiaure 00BEM mpsSMOTo MapaieNenumneaa, eCiii ero OCHOBAaHUE UMEET CTOPOHBI 3 ¢M U 4 cM,
yroi Mexay Humu 30°, a 6okoBbIe pEOpa paBHBI 6 CM..

4. Haiitu 00BEM IPSAMOYTOJIEHOTO MapajuIesenuIea, y KOTOPOro CTOPOHbI OCHOBAaHHUS paBHBI 12 cm
u 16 cM, a nmuaroHanp napajiejenunea cocrabBisger 45° ¢ MIOCKOCThI0O ocHOBaHMs. Haiitn 00bEM
IPSIMOYTOJIBHOTO MapajuielenuIie;a, y KOTOpOro CTOPOHbI OCHOBaHUS paBHbI 12 cM u 16 cm, a
JIMaroHab napasulesienuieia CoCTaBiseT 45° ¢ INIOCKOCThI0 OCHOBAHUS.

5. OcHoBaHMEM MpsIMOW MPHU3MBI SBISETCS POMO CO CTOPOHOHM 6 c¢M U OCTphIM yriaoMm B 60°.
Memblee U3 AMaroHaJIbHBIX CEYEHUH sABisieTcst KBaapaToM. Hailtu 00bEM pu3MBl.

6. OcHoBaHME MPSIMON ITPU3MBI — IIPSMOYTOJIbHBIN TPEYTOJIbHUK € TUIIOTEHY30H 10 cM 1 kaTeTomM
8 cM. MeHpIIMi KaTeT TpeyrojabHUKAa B OCHOBAHWHU IIPU3MbI PaBEH JMArOHAJIM MEHbIIEH n3 OOKOBBIX
rpaneii. Haiitu 00bEM pU3MBL.

Kpurepuii oueHok 1o 3aJaHusIM CAMOCTOSITEJILHOIH PadoThI:

«5» -6 3amanuii; «4» -5 3amanui; «3» -4 3amMaHus;



IIpakTHyeckas padora Ne3

«Bblunc/ieHue nJI0aaAei NoBepxXHocTei 1 00beMOB MUPAMU/ U YCEUEHHBIX MUPAMMD).
Heab 3ansaTusa:cHopMUPOBATH YMEHHUE PElIaTh 33/1a4M HAa BHIYMCICHHUE IUIOMIAACH MOBEPXHOCTU U
00bEMOB MUPAMU/] U YCEUCHHBIX MUPAMUI.

[Tpu BBIIOTTHEHUH MPAKTUYECKOM PabOTHI CTYIEHT JIOJKEH 3HATh:
® ONpeleIeHUe MUPAMUIIBI, YCEUCHHON MUPaMUIbl (OCHOBAHUE TIHMPaMUIbl, OOKOBBIC TPaHH,
pE€Opa, BBICOTA);,
e BUBI mUpamMuj (IpaBUIIbHAS, HETIPABUIIbHAS);
e (Qopmymsl U1 pacueTa IIoMmaaeiH 1 00beMOB THUPAMUJI, YCEUCHHBIX TUPAMUI;
® CBS3b MEXKIY CTOPOHOW OCHOBAHUS MPABWIILHON TPEYTOJIbHON MUPaMUIBI U PaJyCaMU
BIIMCAHHOW U OITMCAHHOM OKPYXHOCTH;
e IByrpaHHBIN yrojl Ipy OCHOBAHUU MPABUIBLHON MTUPAMUIBL;
CTyaeHT 10KEeH yMETh:
. MPOU3BOJUTH pacyeT IUIOMIAIeH TOBEPXHOCTH T 00bEMbI MUPAMU/IBI U YCEUECHHOM
MUpaMU/IbI,
] peniaTh NpoCThIC 3a7a41 Ha MPUMEHEHNE MUPaMUIbI B
IHopsinok BHINOJIHEHUS PA0OTHI:
1.M3yunts Teopernueckuii marepuai no teme «llupamuna.yceuennas nupamuaa»
2.PaccMOoTpeTh MpUMEPHI PEIICHUS TUIIOBBIX 3aIaHUH.
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
4. BBIMOTHUTE CAMOCTOATEILHYIO Pa0OTYy.
5. Caatp OTYeT MO MpoJIeIaHHON padoTe.
IlepeyeHb cIpaBOYHOM JIUTEPATYPHI:
1.boromonoB H.B. IlpakTtuueckue 3anatust 0 MaTEMATUKE: Yy4eOHOE mocodue st CpeIHUX
mpod. yueb.3aBenenuii / H.B.boromonos, Mocksa «Bpiciias mkona»,2016r.-495c¢.
2.boromonoB H.B. Marematuka: VYue6.msa ccyzo / H.B.boromomnos, I1.L1 Camoiinenko.- M. :
Hpoda, 2022.-400 c.

Kparkue Teopernueckue cBeleHUs

IIupamuga — 3TO MHOTOIPAaHHMK, y KOTOpPOIO OJHA TIpPaHb — OCHOBAaHHWE IUpaMUAbl —
IPOM3BOJIbHBI MHOTOYT'OJIbHHMK, @ OCTaJlbHble — OOKOBBIE T'PaHU — TPEYTOJIBHUKU C OOLIeit
BEPLIMHOW, Ha3bIBAEMOW BEPIINHON TUPAMUBI.


http://www.fxyz.ru/%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B_%D0%BF%D0%BE_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D0%B8/%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D0%BB%D0%B0/%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%BD%D0%B8%D0%BA%D0%B8/
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IlepnenOukynsap OnywjeHHvlll U3 BepPUIUHbI NUPAMUObI HA ee OCHOBAHU

nupamuosl. [lupamuda Hazvieaemcs mpey2onbHoU, YembvlpexyeonbHou, U m.0., eciu OCHOBAHUEM

NUPAMUObL  AGIAEMC MpeyeoabHUK, Yembvlpexyeonvhuk u m.o. Ipeyeonvnas nupamuda ecmb

uemvlpexespanHuk — mempal’op. Yemovipexy201vHas — NAMUSPAHHUK U M.O

..-.,
=]

N MHOI'OYT'OJIbHUK, a4 BBICOTA OIIYCKa€TCd B LICHTP

me. G5
dhema npasunvHoil nupamuool.

Ceuenue napajjiCJbHOC OCHOBAHHIO IIHMpaMUAbI ACIIHUT IIHpaMHUAy Ha JBC 4YacCTH. Yactb
nmupamMuibl MCXKXJy €€ OCHOBAHUECM U 3TUM CCUHCHUCM — OTO YC€UCHHad IUpaMuaa. OTO0 ceueHue JJIA

P

HpaBI/IJIbHOf/i IUupamMu/ibl Ha3bIBACTCA — ano

Ecnu ocHoBaHMe nupamuibl — MpaBUIbHBI
OCHOBaHMs, TO — MHPAMH/IA NPaBWIbHAsA. B npaBmibHOI upamuie Bce O0KOBBIE pedpa paBHBI, BCE

OOKOBBIC TpaHU paBHbIE PaBHOOEIPEHHBIE TPEYTOJbHUKH. BbicoTa TpeyroipHuka OOKOBOW IpaHuU

Paccrosane MCXKIY OCHOBAaHUsAMU

v

ycequHoﬁ nupaMuibl SABJISIETCA OJHHM M3 e€ OCHOBaHMHU.

VYceuenHas nupamuaa

v

Ha3bIBACTCS BBICOTOM YCCUCHHOU TMUpaMHUBbI.

YCEUEHHOW MHUPAMUIbI



Ha3bIBACTCS MPABUIBHOMN, €CIIM MUPAMHJIA, U3 KOTOPOW OHa Oblia moiydyeHa, Oblia mpaBHIbHOMN. Bee
OOKOBBIE TPaHU MPABWIBHON yCeUeHHON MUpamMHIbl — 3TO paBHblE paBHOOOKME Tpamenuu. BricoTa
Tpamenuu OOKOBOHM TpaHH MPAaBHILHON YCEUYEHHOUM MUpaMHIbl Ha3bIBaeTCs — amodeMa MpaBUILHOMN
YCEUEHHOW MUPaAMUIbI

4.

Mupamwuaoa

1 — aarmroaghennal
IMpoHMzEOo LHAA MHparMEALa

(S — PR LTI DO ONG TR EEST )

/ S.lm-:.l.- s SJ'I-.:M: + Smu.-

V — LS{J"-’I’ : H
3

NMpasunLHas MTHPpaMHAILA

(i — MepPrAeerif? OCHoaainns )

Y =—FP-
2

R

'y = St O+ 8,

AN AR

%H -{SE+.S‘3+1,I'5].S'2)

MpasunkpHaA YoeuEHHAA MTHPaNMMLa
7 e FPa — Mepriveniprnt OCH oS T}

S o :é{P] + P, )1

Oo0pa3ubl pemieHus 3a1a4

3anaua Nel. B npasunbHoit TpeyronsHoii mupamuae SABC memuanst ocuosanus ABC nepece-
xarorcs B Touke (. Tlnomans tpeyronsuuka ABC papna 2; 00beM nupamus! paseH 6. Haiigure
anuny otpeska OS,



A

Ly
Pemenne. Ortpesok 5 BpicoTa TpeyroabHO nupamu-

11 SABC | ee 06beM BBIpakaeTcst GopMyIIoit

1

V - 55_.13{" " EO
Takum oOpaszom,
7 :
S0 = 3 = ¥ =9
5__”]{" F

OTBerT: 9.

3amaua 2. B npaswibHOI TpeyronbHoii mupamuzae SABC menuansl ocnoanus ABC nepe-
cexatorcst B Touke O, ITnomans tpeyronsuuka ABC pasna 9; 06beM nupamuasl pasen 6. Haii-
nute uHY oTpeska (S,

Penrenne.

orpe3ok U5 BricoTolt TpeyronbHoii mupamuasl SABC, ee 06beM BrIpakaeTcs popmyIaoit

1
V =—84pc-S0.
3 AB
Takum oOpazom,
7 .
S0 = 3 = E =2.
Sapc 9
OTrBerT: 2.

3agaua 3. B npaBuibHO 4eThipexyronbnoii mupamuae SABCD touka O — nentp ocnoa-
must, S — pepumna, S8 = 13, AC = 24. Haiigure nmuny otpeska SO.

Pemenne.

B MPaBWIbHOW MUPAMHJIE BEPILIMHA MPOEUUPYETCS B LIEHTP OCHOBAHHUS, CIIEIOBATEIBHO S0 gg-

JISIETCSI BBICOTOM TUpaMubl.Toraa mo Teopeme [ludaropa
I

-

SO = \/SB> —BO? = .",.-'531 (@) =169 - 144 =5.

OTBerT: 5.



3anaua 4. B npasmibHol TpeyronsHoi mupamune SABC touka M — cepenuna pebpa AB, S —
BepiuHa. M3Bectro, uto BC=3, a momans 60kokoii moBepXHOCTH MUpamMu bl pasHa 45. Haii-
nuTe JUIHHY oTpeska SM.

AL

A
Pemenue.

Haiinem muomans rpanu SAB:

St'iuu E

Ssap = = — = 15.
SAB 3 3

Otpesox SM gnsercsa MeauaHol paBUIBLHOro TpeyroabHuka SAB, a 3sHaumT, ero BEICOTOIA.
Torna

28sap 25sap  2-15
SM = = = = 10,
AB BC 3

OTrBer: 10.

3agauyaS.B npaBuibHOi TpeyronsHoi nupamune SABC Touka L — cepenuna pedpa AC, S —
BepunHa. M3BectHo, uto BC = 6, a SL = 5. Haiinute miomaabs 60KOBOM MOBEPXHOCTH MHUPaAMHU-
TIbL.

Pemenue.

Otpe3ok SL aBnsieTcss MeIHaHOM MpaBUIIbLHOrO TpeyroyibHUKa SAC, a 3HAYUT, U €r0 BBICO-
TOH. bOKOBBIE I'paHu TUPaMUbl PaBHBI, [I03TOMY

|
Seox = 3Ssac =3 5AC-SL= ZBC-SL=>-6-5=45

bt |
b

OTBerT: 45.

A



3agava 6. JlaHa npaBuIIbHAS YETHIPEXYTOJIbHAS MUPAMUJIA.

CropoHbl oOcHOBaHMA @ = 3 cM, Bce O0KoBbIe pebpa b = 4 cm. Haiiaure o6beM nupamMuIsl.
Pemenue:

Jlnst Hayaja BCIIOMHUM, 4TO Ui pacueTa o0beMa MoTpedyeTcs BbICOTa MUpaMHbl. Mbl MOXeM
Haiit ee 1o teopeme ITudaropa. st aToro Ham norpedyeTcs [UIMHA TUArOHaI, a TOYHEE — €€
nosioBuHa. Toraa 3Has JB€ M3 CTOPOH INPSIMOYTIOJIBHOI'O TPEYTOJIBHMKA, MBI CMOKEM HailTH
BbICOTY. JI)1s Hayana HaX0AUM JUaroHalb:

B 2 B
d"=a +a [ToncraBuM 3HaueHus B Gopmyity:

¥ ¥ ¥
d"=3"+3 =94+9=18cm

d= \_.-""E: 4 .25em

BricoTy /2 MBI HalizeM ¢ momoIbto d u pedpa b:

125 ° 2

+4°=\/4,5+16=1/20.,5=4.5cm

Tenepsp HailneM IMJIOIIAAL KBAAPATA, KOTOPBIH JIEKUT B OCHOBAaHUU IIPABUIIBHON IMPAMU/IBI:
.y 2 2
S5=3 =Y%em
IToncraBuM HaiiieHHbIe 3HaYeHHS B (hOpMyJTy pacdera oobema:
L a3
T =3 *xOx4 5=13.5cm
" Otser:13,5
KoHnTpoJbHBIE BOIPOCHI.

1. Yro Takoe mupamMua (OCHOBaHHE MUPAMHUIBI, OOKOBBIE TpaHH, pEdpa, BrICOTA)?
2. Yto mpencraBigeT coOOW ceueHHUs MUPAMUJbI IIOCKOCTSIMU, MPOXOIAIIUMHUCIIEpe3 e
BEPIINHY?


http://2mb.ru/matematika/geometriya/ploshhad-kvadrata/

UTto Takoe JuaroHajJbHOE CEUEHHUE MUPAMUJIBI?

OOBscHUTE, YTO TaKOE yceuEHHas mupaMusa’?

Kaxkas nupamua Ha3zpIBaeTCs NMPaBUIbHOM?

UYro Takoe anodema npaBuIbHON THpPaMUIbI?

UYemy paBHa OOKOBasi MIOBEPXHOCThH MPABUIHHON MHPaAMUIBI?
Kak Haiitn 00bemM nmupaMupi?

Kak Haiitn 00beM yCeUeHHOH rpaMuIbl?

10 Kakoe npuMmeHeHre HalluId MUpaMUIbl B CTPOUTEIHCTBE

L X N OR W

3aaHus 1J1s1 CAMOCTOSITEJIbHOM PadoThI
1 BapuanT

7. B mpaBuibHO# TpeyronpHOU mupamuae 00okoBoe pedpo paBHO 4 CM, a CTOPOHA OCHOBAHHS
paBHa 6 cMm. Haiinure 00bEM upaMuib.

8. B npaBuiibHOM 4eTHIpEXYTOIBLHON MUpaMUJE CTOpOHA OCHOBaHMs paBHa 10 cm, a BeicoTa — 12
cM. Haliure tutomaas MoJHOM MOBEPXHOCTH IMPAMMUIBI.

9. AmnodeMa NpaBWIBHON YETHIPEXYTOJBHON TUpaMUAbBl paBHA 3 CM, IUIOCKUHA Yroj TIpH
BepinHe 60°. Haiitu 00bEM nupaMuib.

10. JlaHna yeTwhIpéxyroyibHasi MUpaMHaa, BbICOTa KoTopol 6 cM. Ha paccrosHum 4 cm ot
BEPIIUHBI MUpaMUJIbl TPOBEACHA IUIOCKOCTh MapajiesbHas ocHoBaHMio. Haiitu muomans
MOBEPXHOCTU M O0BEM MUPAMHJIBI, €CIH IJIOA]b MOBEPXHOCTH MONYYEHHOW MUpamuabl paBHa 25
cM?, a 00bEM paBeH 53 M’ .

11. [To cropoHe ocHOBaHMs W BbICOTe h Haiiure amodemMy MNpaBUILHON MHpaMubl: 1)
TPEYTroJbHOMN; 2) YETBIPEXYTOJIbHOM; 3) IECTUYTOJIBHOM

2 BapuaHT

1. B mpaBmIbHON YETBIPEXYTOIBHON MTUpaMuie 60KOBOE PeOPO COCTABIISET C IMIIOCKOCTHIO OCHOBAHUS
yroin 45° . CropoHa ocHOBaHMS UpaMUIbl paBHa 6 cM. Haliti 06bEM nupaMupl.

2.B mpaBunbHON TpeyroiabHON mHpamuie OokoBoe pedpo paBHo 10 am, a BeIcOTa paBHa 8 M.
Haiimute 00bEM nupaMuIbI.

3.B nmpaBUiIbHON 4YETHIPEXYTONBHOM MUpaMUIE CTOPOHA OCHOBAHMS paBHAa 6 cM, a BbicoTa — 4 CM.
Haiinure muiomaab NOJIHON MOBEPXHOCTH MUPAMUJIBI.

4.ITlo cropoHe OCHOBaHUS u BbeIcOTe h HalimuTe OOKOBO€ peOpo MpaBUIBHOW THUpaMUibl: 1)
TPEYTOJIBHOM; 2) YeThIPEXYTOIBHOM; 3) IMECTHYTOJIbHOM.

12. CKOJIBKO JIUTPOB BOJIBI BMEIIAET 5IMa, BBIPHITAasl B BUJIE YCEUEHHON MUPAMUIbI, €CIIH BBICOTA
sambl 1,5M, ctopoHa HMkHeEro ocHoBanus 0,8M, BepxHero — 1,2m?

Kputepuii o11eHOK 110 3aJaHUSAM CAMOCTOSITEILHON PadoThI:

«5» -5 3amaamnii«d» -4 3aganmit; «3» -3 3agaHUA;«2» - MEHBIIE 3 3aJaHni

IIpakTHyeckas padora Ned

«PelieHne MPaKTUYECKHUX 32124 HA BbINOJHEHHE 3eMJISIHBIX PA00T U CTPOUTEIbHBIX
KOHCTPYKIHID).
Lensb padoThl: CHOPMUPOBATH YMEHHE BBIYUCIIATH 00BEM KOTIIOBaHA, 00BEM 00paTHOH 3aChIKU
KOTJIOBaHA, €CJI BHYTPH KOTJIOBaHA YCTAHOBJICH (QYHAaMEHT. YMETh BBIIOIHSTH JeJIEHUE YUCEII C
OCTaTKOM Y HaXOJUTh KOIUYECTBO IMPOMEKYTKOB MEKIY TOMIEPEUYHBIMU CTEPIKHAMU KOHCTPYKITHH.



[Tpu BBIMOTHEHUH MPAKTHUECKON paOOTHI CTYICHT J0JIKEH 3HATh:
v ®opmyiy pacdera 0O6beMa 3eMIISTHBIX paboT IPH OTPHIBKE KOTIOBAHA;
v' ®opmyny pacyera 00bEMa 0OPATHOM 3aCHIKU KOTIOBAHA;
v @®opmyiy pacuera OObeM 3eMIIIHBIX Pa0bOT IPU OTPHIBE TPAHILEH:
CTyzeHT 10JKEH yMeTh:
v BBIYUCIATH 00BEM 3EMIISTHBIX pabOT IIPU OTPHIBKE KOTIOBAHA,
v’ BBIYHCIATH 00bEMA OOPATHOM 3aChITKH KOTJIOBAHA.
ITopsinok BbINOJIHEHHs PadOTHI:
1.U3yvyumb meopemuyeckuil mamepuas no meme.
2.PaccMOTpeTh IpUMEpPBI PELLIEHUS TUIIOBBIX 3aJaHUM.
3. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.
4. BBINOJIHUTH CAMOCTOSATENBHYIO paboTy.
5. CnaTh OTYET 10 MpoJIeTaHHOM paboTe.
Ilepeyenb cripaBOYHOM JIUTEPATyPHI:
http://www.studfiles.ru/preview/2656286

KpaTkue TeopeTHyeckue cBeIeHHA
Pemenne 3a1a4 Ha BbINOJIHEHHE 3eMJISIHBIX PadoT.
B o6mem ciiydae 00beM 3eMIISTHBIX pa0oT MPH OTPHIBKE KOTIOBaHA Oy/IeT:

A
Ve = %(Fl + 5, +45,)

rae he, — cpenss rmyOrHa KOTIOBaHa, M;
F1, F2, Fo — miomaas KOTJIIOBaHA COOTBETCTBEHHO MOHM3Y, IOBEPXY M IOCEPEIUHE, M-,

F+F
Fel "2
2
w Hi=15>m
s Hr=3.01m
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| 24 |185 ]3>

hmaxi = hmin 11 = 1,5 + 0,020 % 15,50 = 1,86 m.

Ly g | 154186
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=168,

Cpennuii pasmep CTOPOH KOTIOBaHa:
ai = 15,50 M. a2 = a1 +2hcp><m = 15,5 +2 X 1,68 X 0.67= 17,76 M.

_aytay _ 1550+1776

=16,63
2

ty




1=0,020
T

- VA Y4

KotiaoBan nmox 3panue

a19=17.76
< a=1662 =1
s ﬁ
iy
a11=15,50
- 'Ill-|

Cpeauuii pasMep CTOPOH KOTJIOBAHA:

b1 = 54,50 M; bix = by, +2hcp><m =54,50+2 x1,68 x 0.67 = 56,76 Mm;
bu+hy, 54,50+ 5676

by = 5 =

|_"_ bio=5&"76

=55634

‘p-rl

e bo1=55.63
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o ,;‘;

e
by1=>504 .50
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Pucynok 6 Korsi0BaH noj 31anue

Fii=aubn= 15,50 ><54,50 = 845 Mz;
Fi,=anpbin=17,76 x 55,63 =988 M?*;
Fo = agbo = 16,63 x 55,63 = 926 m*;

%(&4% 9BZ+ 4. 926) = 1551M3|

VKl =
himaxi = hmin T11 = 1,86 + 0,020 x 18,00 = 2,28 ™.
b (B than 2284186 o o

pl = o




1=0,020

Pucynok 7 Kors10BaH noja 3xanue

Cpennuii pazMep CTOPOH KOTJIOBaHA:

ain = 18,00 m. a;p = a1 +2hxm = 18,0 + 2 x2,07 % 0.67 = 20,78 Mm.

_aytay 130042078 193%
2 2 ’

tdy

|__': a)jx>==078

'l--l
iy an=19.3%9
-~ ;

e

|,.E1 1=15,00

>|
Cpennuit pazmep CTOPOH KOTJIOBaHa:
b1 = 18,50 M; biz = by +2he,xm = 18,50 + 2 x2,07 x 0.67 = 21,28 wm;

_ b11+g}12 _ 18,5|:|+21,28

by, 2 2 =19 89
| b12=21,28 >
Py b|:|1=19,89 %777—
g e
b11=18,50
- :-|

Pucynok 9 KotsioBan noja 31anue
Fi= a11b11 = 18,00 X 18,50 =333 Mz;
Fi,=apbp= 20,78 X21,28 =443 Mz;
Fo=aobo = 19,39 x 19,89 = 386 m?;



2%(33%44%4335): B014¢’

VK2 =
V=V,+V,=1551+801=2352 m’;
OO0beM 3eMIISTHBIX PabOT IPU OTPHIBE TPAHIIICH:

E+E
Vp=——="L.

rae Fi, F, — miomaay nomnepeyHoro ceyeHus TpaHiley Ha e€ KOHIAX B M,

L — nmuna tpanmien B M.(L=50 Mm.);

[upuny Tpanmeun no AHy npuaumaem b; = 0,7 m;

['my6uny Tpanmeun(h.,) mpuaumaem paBuoi 3,00 m;

KpyTusny otkoca(m) ycTaHaBiIMBaeM B 3aBUCHMOCTH OT BHJA TPYHTa W
riyouns! TpaHueu (m = 0,75);

b,=b; +2h xm=0,7+2-3,00 - 0,75=4,12 m. ;

F;=h(bi: by)/2=3,00 (0.7+4.12)/2 = 7,23M°;

himax1 = hmin +11 =3 + 0,010 % 50 = 3,50Mm.

bs=b; *2h ey Xm=0,7+2-3,50-0,75=595wm. ;

F> = hmaxt (b1s b3)/2 = 3,50 - (0.7+5.95)/2 = 11.64 m*;

Vii=FixL=1723-50=361.5m;

Vio=F,xL=11,64-50=582M;

V= (Vi1 + Vi2)/2=(361.5+582)/2=471.75 m’* ;

=
L
0,50 X

|’§’ ’£| 070

SaHaHI/IH I CAMOCTOSITCJIBHOTO PCIICHUA

3AJTAYA 1. Onpeaeauth 00bEM KOTI0BaHA, UMEIOIIET0 BUJT (CMOTPHUTE
PUCYHOK).




—~
6=4,3n
H=2
b1:3,7
Pemenne:
. [ pep = 2tbe ) [Lth),
V=FP HFr= |20 0,
DFg = | 2520|2222 =4 7. 5322491 4

2)V=2491-2=49382 ~50° >
OtBet: 500,

3amaua 2. OnpeaenuTs 00bEM 00paTHOM 3aCHINKUA KOTJIOBAHA, €CIIU
BHYTPHU YCTaHOBJIEH (DyHIaMEHT B (popMe ITpaBUWIbHOM PU3MBI. J[aHHBIE
CMOTPETh Ha PUCYHKE, U300pa)KEHHOM B pa3pese.

1.8V L

JT 0.2 1,0 jKZ

Pemrenue: KotnoBan —3T10 npaBuiibHas yCEUEHHAS TUPAMUA.
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l. Vion. =F?-H. F®*=

2. (DYHI[aMeHT — 3TO IIpaBUJIbHAA tICTI:IpéXyl“OJ'IBHaSI Impu3Mma

Vnp. :SOCH. ) h-Vo6p.3aCb|nKM= VKOT/]OB. - Vd)yH,qameHTa.

Fop. — 1,4+1,4| (1,8+1,8
o 2 2

Viorn. = FP - H=2,52 - 2=75,04 ().

Vg =11 1,5=1,5) .

Voopsacsman = 3,04 — 1,5 = 3,54 (a?).

OTBET: 3,54 »° .

3agaua 3. L |

Hano: ’f (
200<u<350 ;

£=6700

=1,4-1,7=2,52(»’]

SAINANE Sl

I
-~

=3

PEIIEHME:
1) 6700 350 6700 = 350 -19 + 50;
350 19 50 € [200 :350]
13200 /
3150
50 (ocT).
2) 670=350-18+400 ; 400 € [200;350]
3)400:2 =200 ; 200 € [200;350]
4) 6700 =350 - 18 +2-200
BBIBOJI: /IS TaHHOW KOHCTPYKIIUM HEOOXOUMO 18 TpoMEeKyTKOB
o 350 m u 2 npomexyTka o 200m

IIpakTnueckasi padoraNes.

«Pemenue 3agavd Ha BbIYUC/ICHUE nnomaneﬁ MOBEPXHOCTH H 00LeMOB HUJIUHAPOB).

Less 3auaTHsA: cHOPMUPOBATh YMEHUE PEIIATh 33/1a4H HA BBIYMCIICHUE TUTOMIAICH
MOBEPXHOCTH M 00BEMOB IIHIIUHJIPOB.
[Ipu BBIOJHEHUH MPAKTUYECKON pabOThI CTYIEHT JIOJIKEH 3HATH:
® ONpEIENICHNE WINHIPA U €r0 DIIEMEHTOB;
® BHJbI CEYCHHIN: OCEBOEC CEYECHHUE, CCUCHUE NIEPIIECHAUKYIIIPHOE OCH LHUIMHIPA,;
e (opMyJBl A1 pacUeTOB IUIOIIAACH U 00BEMOB.



CTyaeHT 10MKEeH yMeTh:
® TPOM3BOJUTH pacUeT IUIONIAIeH OCHOBAHHUS, OOKOBOM MOBEPXHOCTH TMOJTHOM
MOBEPXHOCTU ¥ 00BEMOB IIWIIUH/POB;
®  [IPUMEHATH [OJIyYEHHbIE 3HAHUS NIPU PELICHUHU 3a/1a4 ¢ MpodeccrnoHaNbHOM

HaIpaBJIEHHOCTBIO.
ITopsinok BbINOJIHEHHs PadOTHI:

1.M3yunts Teopernueckuii marepuai no teme «Pemenue 3a1ay Ha BBIYMCICHUEIIOMAAEH
MOBEPXHOCTH M 00BEMOB IIHIIUHIPOB.
2.PaccMoTpeTh IpUMEpHI PELLIEHUS] TUIIOBBIX 3aJaHUI.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.
4. BBINIOJIHUTH CAaMOCTOSITENIbHYIO pa0OTyIIO PEIIEHUI03a/1ad Ha BBIUMCIICHHUE IUIOIIA e

IMMOBCPXHOCTU U 00BEMOB HUJINHOPOB.
5. CnaTh OTYET 10 MpoJIeIaHHOM paboTe.

IlepeyeHb cripaBO4YHOM JIMTEPATypPBHI:

1.boromoinioB H.B. IlpakTndeckue 3aHATHS MO MaTeMaTHKE: Y 4eOHOE TTOCOOHE IS CPETHUX
npod. yueb.3aBenenuii / H.B.boromonos, Mocksa «Bpicmas mkona»,2016r.-495¢.
2.boromonoB H.B. Marematuka: VYwueb.misa ccyzoB / H.B.boromonos, I[1.1 CamoiineHko.-

M. : Ipoca, 2022.-400 c

Kparkue Teoperniyeckue cBegeHHUsI.
Hununop — sto teno (o0beMHas reoMerpuueckas (Gurypa), mojrydeHHOe BpallleHueM
IIPSIMOYTOJIbHUKA BOKPYT OJIHOM U3 €r0 CTOPOH KaK OCH.

RepXHee OCHOBaKHe

palHye HRAMRADA

BepXHee OCHOBAHHE

BokoBas moBepxKOCT

¢ I (0*:]») fioKoBas NMOBEPXHOCTD

HKHEE OCHOBAHMHE

Pa3BepTKa OUJIMHApPA IIPUBCACHA CXEMATUICCKHU

y = (C.H=2nRH,
Inowaos 60x060Il nosepxHOCMU UUTUHOPA: Sﬁﬂk- C-H=2
rae C — aJiMHa OKPY>KHOCTH, H — BBICOTA IWJIMHJIpA, R — paanyc OKpYKHOCTH OCHOBAHUS.

o 2
ITnowaos nonnoit nosepxnocmu: S, .., o6 yuunopa=27T R” + 2TRH

Vﬂ Sﬂcil. ' H = ?IRZH,

Ob6vem yunuHopa :

Oo0pa3zen peurenust 3agay.



Nel. O6bem nepBoro muwIMHApa paBeH 12 ky0.M. Y BTOpOro HMIMHIpPA BbICOTA B 3 pa3a OoJblle,
a paJnyc OCHOBaHUS B 2 pa3a MeHbIlle, ueM y nepBoro. Halinure o6beM BTOporo nuiuHapa (B
Ky0. MeTpax).

Pewenue: [Togpopmyne V =1 - R*- HHalineM 00beM TIEPBOTO IIHITHHIPA

V1=12.

CornacHo ycioBHIO IPUMEM, YTO BBICOTA BTOPOTO LIMIMHJPA B TPU pa3a OoJIbIIE, YEM BbICOTA
nepsoro H, = 3H, a pannyc ocHOBaHMs BTOPOTO LWJIMHJPA B 1BA pa3a MEHBIIE, YEM PauycC
ocHOBaHus nepsoro R, = R/2

Torna:
2 4 4 4 4
Otset: 9

Ne2.B nuMHIpUYECKOM COCYIEe YPOBEHB XKUAKOCTH AocturaeT 384 cm. Ha kakoii BeicoTe Oyaet
HAXOJIUThCS YPOBEHB KUIKOCTH, €CITU €€ HAIUTHh BO BTOPOM COCY/I, TUAMETP KOTOPOro B 8 pas
0oJIbIlIe AUaMeTpa MepBoro?

Pemenue: /Iuamerp 6osbiie B 8 pa3 = To U paanyc (KOTOPBIM paBEeH MOJIOBUHE IUAMETPA) TOXKE
6obie B 8 pa3. [lnomans ocHoBaHus yBenuuutcs B 64 pasza (BoceMb B KBaJpare), IOTOMY YTO
TJIOIIAIb OCHOBAHUS — 3TO MU 3p KBaApAaT.

Ho Bopa ta xe camas, 00beM KUIKOCTH HEe U3MEHWICS Mpu nepenuBanuu. [loatomy, pas
IJIOIA]Ih OCHOBAHUH YBEJIMUMIAch B 64 pa3a, TO BBICOTA JOJKHA YMEHBIIUTCS BO CTOJIBKO )K€
pa3, 4ToObI MOTYUYUTh TAKOH K€ 00beM.

Hogas Bricota 384 : 64 =6

Otser: 6

Ne3. B nuiuHAprUYecKuil cocy 1, B KOTOPOM HaXOAWIOCh 4 JTUTpa BOJIbl, OMylIeHa aeTaib. [1pu
3TOM ypPOBEHbB KUJKOCTH B cocyjie moaHsuics B 1,5 paza. Uemy paBeH 00béM aetanu? OTBeT
BBIpPA3UTE B JIUTPAX.

Pemenne:

OO0BEM IWIIMHIPA TUHEWHO 3aBUCUT OT €T0 BBICOTHL. He KBajpaTHO, HE KyOUYHO, a IPOCTO
nuHeHo. BricoTta yBenuuuiacs B 1,5 pa3, 3HauuT U 00BEM yBETHUUIICS B MOJATOpa pasa. beuio 4
TUTpa, cTano 4 yMHOXHUTH Ha 1,5 = 6 nmutpoB. Jlo6aBmiiock 2 mutpa. TakoB U ecTh 00beM
MOTPY>KEHHOW JI€TaIH.

Otsert: 8 MUTPOB

KoHTposibHbIE BONPOCHI.

1.Kak nmosyyaroTcs Tena BpaiieHus?
2. OOBscHUTE, YTO TaKOe OCh LWIMHJIpPA, OOpa3yromias MHIUHApPA, OCHOBAHUS IH-THHJPA,
00KOBas MOBEPXHOCTH IMIUHpA?
3. Yro Takoe paguyc HWIMHJIPA, BHICOTA IMIMHAPA, OCh LMIMH]PA, OCEBOE Ceue-Hue IUInHApa?
4. Yto MOXeTe cKka3aTh O IUIOCKOCTH, apauIeTbHON MIIOCKOCTH OCHOBaHUS IU-THHIpa?
5. Io xaxoil popmyIie BBIYUCIAETCS IUIOIIAlb OOKOBOI MOBEPXHOCTH LIUIUHApA?
6. [To xaxoii popmyse BeIUUCIAETCS 00BEM HIIUHAPA.
7. HazoBuTe npuMepsl IPUMEHEHUS IIWINHIPOB B CTPOUTEIILCTBE.
Kpurepuii oneHku:

Onenka Kpurepuu
«OTangHO» - 5 9 -10 6amnoB
«Xopouio» - 4 7 -8 6amnoB
«Y I1OBJIETBOPUTEIBHO» - 3 5 -6 OaIOB
«HeynoBneTBOpUTENBEHOY - 2 0 -5 6amoB




1. CamMocTosiTeJIbHO BBINOJHUTE: 3aJaHUSI TECTA:

1 BapuaHT

1. HaliTu mimoniags OCHOBaHMS UJIMHIPA, PAANYC KOTOPOIO PaBeH S5 CM

A) 257 em’; Bos5mem®; C) 10 em®;D) 10em’E) 407 em®

2.Paamyc ocHOBaHUS ITMJIMHAPA PAaBEH 2 CM, BBICOTA — 5 CM, TOT/a TUIOMIAab OOKOBOM
MMOBEPXHOCTU paBHA:

A) 10mrem®; B)20mem®  C)4mem® D) 20mem®; E) 4071 cm’

3. B uunuuape oceBbIM CEYeHHEM SIBIISETCS KBAJpar, a IUIOIAAb OCHOBAHMS PaBHA4 1T cm”.
Haitaure nuomanp NoJHON MOBEPXHOCTH LIWJIMHAPA.

A) 108 wem®; B)dnmem®s C) 144mem’s D) 24mem®;  EB) 12mem’

4. Paanyc ocHOBaHUS ITWJIMH/IPA B JIBAa pa3a MEHbIIIEe 00pa3yrollei, paBHOH 4a, TOT1a MJI0Ma b
OOKOBOI TTOBEPXHOCTH paBHA:
A) 8a’m; B) 24a’*m;  C)4a’m; D) 12a°n;  E) 16a°n

5. Inomaae MOIHOM MOBEPXHOCTH LMJIMH]IPA, ITOJYUYEHHOTO BPALIEHUEM IIPSIMOYTOJIbHUKA CO
cTopoHaMu 4 ¢cM U 7 ¢M BOKPYT €ro 0OJIbIIel CTOPOHBI, paBHa:

A)88mcem’ B) 77nem®;  C) 90w em®; D) 567 em’; E) 1547 cm®

6. Ecniu rutoraas 00KOBOM MOBEPXHOCTH ITMIIMH/IpPA paBHA 647 M°, a BBIcoTa — 4 M, Tora
paanyc paBeH:

A) 12 m; B) 16 m; C)8m; D)4wm; E)32wm

7. OCeBbIM CEUCHHEM LUJIMHIPA ABISETCA MPSIMOYTOIBHUK cO cTopoHaMmu 10 1 16 cm, TO
TUTOMIA/Ib OCHOBAHUS IIWJIMH/PA MOXKET OBITh paBHA:

A) 10rem’  B)25nem® C) 160mem® D) 64mem’;  E) 407 on?

8. Bo ckOIbKO pa3 yBeIMUUTCS TUIOMIAIs> OOKOBOI MOBEPXHOCTH LIUIMH/IPA, €CIH €T0 BBICOTY H
paanyc yBEIUYUTh B TpU pa3a’?

A)B3pa3za; B)B6pa3; C)Bl2pa3; D)B2paza; E)BYpas

9. ITnomane oceBoro ceueHus HUIMHAPa BeicoTOM 10 cM 1 paanycoM 2 cM paBHA

A) 10mem® B)25mem® C) 160cm?;, D) 64mem®,  E) 40 cm?

10. Paguyc ocHOBaHMsI IMJIMH/APA PaBeH 2 CM, BbICOTA — 5 CM, TOr/1a 00BEM LIWJIMHAPA PABEH:
A) 10mem’s B)20mem’s  C)4mem®; D) 20mem’s E) 407 e’

Bapmuanr - 2

1. HaiiTi momaas OCHOBaHMsI LIMJIMHPA, PaARyC KOTOPOrO paBeH 3 cM
A) 25 em’; Bi9mem®; C) 10w em®;D) 10w em’E) 367t em®

2. Paanyc ocHOBaHMS LWJIMH/pa paBeH § cM, BbICOTA — 3 €M, TOT/A IUIOIIAAb OOKOBOM
MIOBEPXHOCTHU paBHA:
A) 667 com’ B)48n oM’ C)64n om? D) 24n com’ E) 110x com’

3. B munuHape 0CeBbIM CeYEeHHEM ABIAETCS KBAApaT, a IIoIalb OCHOBAHUS PABHA2S T CM .
Haitaure momaap NoJHOW MOBEPXHOCTH HIMIIMHAPA.
A)10mem®  B)25nem®  C) 150mem® D) 20mem® E) 75 mem’®

4. Pagnyc ocHOBaHMSI LIMJIMHPA B JIBa paza Oosblie oOpa3yromei, papHO# 3m, Toraa miomaib
OOKOBOI1 MIOBEPXHOCTH PaBHA:

A) 2m*n B)36m’m  C)108m’m D) 9Im’n E) 6m*n

5. IInomane noJHON MOBEPXHOCTU LWIMHJIPA, OJyYEHHOTO BPAICHUEM NIPSIMOYTOJIbHUKA CO
CTOpOHaMU 4 ¢cM U 7 ¢M BOKPYT' €70 MEHBLIEN CTOPOHBI, PaBHA:

A)2rem®  B)88mem® C)154mem® D) 144em®  E) 26 e’

6. Ecii mmomas 60K0BOM MOBEPXHOCTH LIMIMHPA paBHa 641 v, a BbICOTa — 8 M, TOT/Ia
paauyc paBeH:

A)12m B)16 m C)8m D)4m E)32m

7. OceBbIM CEYEHMEM LIMIMH/IPA SIBIISIETCS IPSIMOYTOJIBHUK €O cTOpoHamu 12 u 8 cm, To
IUIOINAb OCHOBAHMSI LIMJIMHPA MOXKET ObITh paBHA:



A) 16mem®  B)36mem®  C) 144mem® D) 64 v’ E) 96 cm®

8. Bo cKkoOJbKO pa3 yBEIMUUTCS IUIOMIA s OOKOBOI MOBEPXHOCTH LIWIMH/IPA, €CIH €T0 BBICOTY U
paanyc yBEIUUUTh B 2 pasza?

A)B2paza; B)B6pa3; C)B4paza; D)B8pa3; E)BO9pas

9. Iomab 0CeBOTO CeYEeHUs IIMIUHIIPA BEICOTOM 12 ¢M M pagnycoM 5 cM paBHa

A) 120mem®;, B)25nem®;  C) 120mem®; D) 64mem®  E) 40 om® ranus (unuHApa paBeH 3
CM, BbICOTa — 4 cM, TorJja 00beM LWIMHIPA PaBEH:

A) 36 cm’;  B)20mem’; C)4mem’; D) 20men’; E) 36 cem’

IIpakTHyeckas padora Ne6
Tema: «Peuenne 3a1a4 Ha BbIYKMCJIEHHE MJIONIA/Ieii IOBEPXHOCTH U 00beMOB KOHYCOB U
yCe4eHHBIX KOHYCOB».
Heab 3auaTHA CPOPMUPOBATH YMEHUE PELIaTh 33a4u Ha BHIYMCIICHUE TUIOIIA/IEH TOBEPXHOCTH
1 00BEMOB KOHYCOB.
[Tpu BBITIOTHEHUH MPAKTUYECKOM PabOThI CTYIEHT JI0JKEH 3HATH:
® OmpeeNeHre KOHyca U YCEYEeHHOI0 KOHyca, 3JIEMEHThI KOHYyca: BbICOTa, 00pa3yrolas,
paanyc,
® CEYECHMsI KOHYCa;
e (opmyIsl Ay pacueTa IIOLIAAEeH MOBEPXHOCTU U 00bEMa KOHYCa;
® [PUMEHEHUE KOHYyCa B CTPOUTEIHCTBE.
CTyneHT H0KEH YMeTh:BbIUUCIATH II0MAa b OOKOBOM MOBEPXHOCTH KOHYCA U YCEYEHHOTO
KOHYCa, IUTOIIAIb TOJIHOW MOBEPXHOCTH, 00BEM KOHYCa M YCEUEHHOTO KOHYCA.
Iopsinok BHINOJIHEHUS PA0OTHI:
1.3yunth TeopeTHuecKUil Marepual 1o Teme «PelieHue 3amady Ha BBIUMCIIEHHE ILIOLIAAEH
MOBEPXHOCTU U 00HEMOB KOHYCOB U YCEUEHHBIX KOHYCOBY.
2.PaccMOTpeTh IpUMEpPHI PELLICHUS TUIIOBBIX 3a1aHUM.
3. OTBETUTHh HA KOHTPOJIBHBIE BOMPOCHI.
4. BBINOJIHUTH CAMOCTOATENbHYIO paboTy.
5. Cnatp OTYET Mo MpojIeJIaHHOM paboTe
Ilepeyenb cripaBOYHOM JIUTEpPaTypPhI:
1.boromoinoB H.B. IIpaktudeckue 3aHATHS MO MaTeMaTHKE: Y U4eOHOE TOCOOHE IS CPETHUX
npod. yueb.3aBenennii / H.B.boromonos, Mocksa «Bricmas mkona»,2016r.-495¢.
2.boromonoB H.B. Maremaruka: VYwueb6.m1sa ccy3os / H.B.boromonos, I1.11 Camotinenko.-
M. : Ipoda, 2022.-400 c.
KpaTkue TeopeTuyeckue cBeeHHUs:
Omnpenenenue. Konyc (npsimoit) — 3To Teno (00beMHasi reoMeTprueckas Gurypa), moxryudeHHOe
BpallleHueM MPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT €ro KaTreTa Kak OCH

Beplli{a KOHYCa
oceBas NHHHA (0CB),
Dﬁpaaymum BRICOTA KOHYC4 foxopas
[AOCKOCTh TOBEpXHOCTD

pajiyc OCHOBHHA
KOHyca

OCHOBaHHE
KOHYca
OCHOBAHHE KORYCA

< . 2
I110ujadbnoHOUNOBEPXHOCIU = S o nos. xonyca © TR+ TIRL



Inowaow 60K0601 nogepxnocmu:
S60k .nog.=nRL
Oovem KoHyca:
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YcedeHHBI KOHYC
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OO0Opa3ubl pelieHus 3aaa4.

3amagal. Bricota koHyca paBHa 36, a numamerp ocHoBaHus paseH 30. Haiigure nnuny
oOpasytomel Konyca?

Pemenue

AB - paanyc ocHOBaHUs KOHYycCa

Obpasyromass  HB  sBisercss rumoreHy3oil  mpsiMmoyroipHoro  TpeyroibHuka AAHB
WzBectHsl BeicoTa AH = 36 u AB = 15, no teopeme [Iudaropa naiinem HB

HB’= AH’+AB’

HB* =36+ 15°

HB =/1296+225

Ortsert: 39.

3apaua 2. OOpasyromas KOHyca HaKJIOHEHA K TUIOCKOCTH OCHOBaHMS moj yriioM 60°. Haiinure
panuyc OCHOBaHUS, €CIIM JUIMHA oOpa3yroleil paBHa 15.

Pemenne

AB - paanyc ocHoBanus konyca, ZABH = 60° — ZAHB =90° - 60° = 30°

sin(ZAHB)

HB =15
ABZQ =7.5
2

OtBeT: 7.5

OTBeTbTE HA KOHTPOJ/IbHBIC BOIIPOCHI:

~Hp 2

1.Kakast ¢urypa mosydaeTcs B CEYEHHH KOHYCa IUIOCKOCTBIO, MPOXOMSIIEH dYepe3 ocCh
KOHyca?

2.Yt1o mpencrasisieT co00il cedeHHe KOHYyca IUIOCKOCTBIO, MPOXOASIIEH uepe3 BEpIIUHY
KOHyca?



3. OceBoe ceyeHne KOHyca MPeACTaBIseT cO00M paBHOCTOPOHHUN TPEYTOJIbHUK CO CTOPOHOM
a. Yemy paBHa BbICOTa KOHYyca?
4. Kakass ¢urypa mojyyaeTcsi B CEUEHHMHM KOHYyca IUIOCKOCTBIO, MPOXOJSIIei
MEPIEHANKYJISIPHO OCH KOHYca?
5. Yemy paBHa IJIOLIA/lb OCEBOTO CEYEHUS KOHYCA, ECIIM OCEBBIM CEUEHUEM KOHYCA SIBJIAETCS
MIPSIMOYTOJIBHBIA TPEYTOJIBHUK, a PaJInyC OCHOBAHMS KOHYyca 3 cm?
6. Uto mpencraBiseT co0Oi ceyeHME KOHyca IUIOCKOCTBIO, MapajyieIbHOW JBYM
oOpa3zyromuM KoHyca?
2. Pemiure caMOCTOSITEIbHO:
1 BapuaHT
1./[nameTp OCHOBaHUS KOHyca paBeH 0, a yroj IpH BEpIIMHE 0CEBOr0O ceueHus paseH 90°. Bol-
YHUCIuTe 00bEM KOHYCa, JIeJIEHHBIN Ha .
2. KoHyc momy4aeTcs TIpY BpallleHHd PaBHOOEIPEHHOTO TPSAMOYTOIBLHOTrO Tpeyronbuuka ABC
BOKpYT KaTeTa, paBHoro 6. Halimute ero oobeM, neneHHbIN Ha .
3. Paguyc ocHOBaHMs KOHyca paBeH 3, BbicoTa paBHa 4. Haiinure miomans MoIHON MOBEPXHO-
CTH KOHYcCa, JeJICHHYIO Ha T.
4. Bo cKoIbKO pa3 yBeTUUUTCS 00bEM KOHYCa, €ClIM €ro paguyc OCHOBAaHHs YBEIMYUTH B 1,5
paza?
5. Ilnomanas MONHOM MOBEPXHOCTH KOHyca paBHa 164 m cm’, miomans ero OGOKOBOM
noBepxHocTu pasHa 100 © cm”. Haiiure paauyc OCHOBaHHs KOHYCA.

6. CKOJBKO CTOUT IMOKpacka KOHWYECKOTO IIMuis OaliHW, €clid JJIWHA OKPYXKHOCTU €ro
OCHOBaHHUSA paBHa 18,84m , a yroa Mexmy oOpasylOLIMMH B OCEBOM CEYEHHH COCTaBisioT 60°
ITokpacka 1u* crout 150 py6.

2 BapuaHT.

1. Haiinute 06bEM KOHyca, ecnu ero oOpasyomas paBHa 12 c¢M, a yroa NpH BepIlUHE
paseH 120°

2. Haiinute mom@anp NOJHOW TOBEPXHOCTH Tejla, IIOJIYYEHHOTO IIpU BpallleHUuU
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT MEHBLIETO KaTeTa, €CIU IPYrol KaTeT paBeH 6 cM U
IIPOTUBOJIEKAIINI eMy yroJ paBeH 60°.

3. Ilnomans MOJHOM IOBEPXHOCTH KOHyca paBHa 136m cM’, miuomans ero GOKOBOMH
noBepxHocTu pasHa 100 7 cm”. HaliauTe paauyc OCHOBaHHs KOHYCA.
4. Bo cKOJIBKO pa3 YMEHBITUTCS 00bEM KOHYCa, €CITH €T0 BBICOTY YMEHBIIIHUTH B 3 paza?
5 . Haiinure o6beM V KoHyca, o6pa3yromecj;1 KOTOpPOT'O paBHA 2 Y HAKJIOHEHA K MIOCKOCTU OC-

HoBaHHs 11071 yriom 30 . B otBeTe ykaxure T,
6. O6bem KoHyca paBeH 24. Uepes cepeiHy BBICOTHI MapajuIeIbHO OCHOBAHUIO KOHYCa MpPOBe-
JICHO CEYEHHE, KOTOPOE SBJIAETCS OCHOBAHMEM MEHBIIEr0 KOHyCa C TOW ke BepumHou. Haiau-
T€ 00bEM MEHBLIETO KOHYyCa.

Kpurepuii onenkm:«5» -6 3ananuii; «4» -5 3apanuii; «3» -4 3ajaHusl.

IIpakTnyeckas padbora Ne7
Tema: «Pemenue 3a1a4 HAa BbIYHUC/IEHHE IJIOLIA/1el TOBEPXHOCTH U 00bEMOB HIAPAY.

IHeap 3anaTHS: CYOPMUPOBATH YMEHUE PEUIATH 3a/1a4M HA BHIYMCICHHE TUIOMIAJICH TOBEPXHOCTH U
00BEMOB 11apa.
[Tpu BBIIONHEHUU IPAKTUYECKOW PabOTHI CTYACHT JODKCH 3HATh:

e ompeneneHue mapa, cepsl;

e quameTp cepsl, ceueHUs Cepsl;
e IIIApOBOM CJIOH, IIAPOBOI CETMEHT;
® KacaTeJbHas IUIOCKOCTH;



e  (hopMyIbl pacyeTa IIOHIaId MOBEPXHOCTH cdepbl U 00beMa Iapa
CTyaeHT NOKEH yMeTh: pellaTh 3a/Jaud Ha BBIYUCIICHHUE IUIOMIAJIed MOBEPXHOCTU U
00BEMOB 11apa
IMopsiiok BbINOJIHEHUS PAOOTHI:
1.U3yunts Teopernueckuii marepuain mo teme «lllap.Chepay.
2.PaccMOTpeTh IpUMEpPHI PEILICHUS TUIIOBBIX 3a/laHuM.
3. OTBETUTHh HAa KOHTPOJIbHBIE BOIPOCHI.
4. BBITIOTHUTH TECT.
5. I[ToAroTOBUTH OTYET 1O paboTe.
IlepeyeHb cipaBO4YHON JUTEPATYPHI:
1.boromonoB H.B. Ilpaktuueckue 3aHsaTHs IO MaTreMaTuke: YueOHoe mocobue Uil cpegHux npod.
yueb.3aBenennii / H.B.boromomnos, Mocksa «Bpicmas mkonay,2006r.-495¢.
2.boromonoB H.B. Marematuka: VYue6.m1s ccy3o / H.B.boromomnos, I1.1 Camoiinenko.- M. :
Hpoda, 2002.-400 c.
Kpartkue TeopeTrnyeckue cBeieHus
Omnpenenenue. Hlap — 570 Teno (oobeMHast reoMeTpuueckas Gurypa), HoJydeHHOE BpamleHHEeM
MOJIYKpyTa BOKPYT €ro AMamMeTpa Kak OCH.

obpasyiomas TIOBEPXHOCTH IApa

HAOCKOCTE

m\\m\ \3&\3
5\

AMaMmeTp wapa

Ilnowaow nosepxnocmu wiapa paBHa yueTBEpEHHOH MIIOMaAM OOJIBIIOTO Kpyra Liapa.
S=4nR?,

rae R — paauyc mapa.
Obvem wapa paBeH YeThIpEM TPETSIM IpousBeaeHus yucia [1lu na ky0 paauyca.

= ""“Rz ' 3amaual.llnomans ceuenus cepbl, NPOXOIANIETO YePE3 €€ LEHTP, paBHa Im>,
Haiinure mnomanas chepsl.
Pewenue: Cedenue, npoxosiiee uepe3 HeHTp chepbl €CTh OKPYKHOCTb.
Seee =7, OTCIOMA 9= TR?, OTCIOMa R=V",
Scpeps=4 mr? , 3HAYNT S pepu=4n* *r ==36M"

KonTpoJibHBIC BOIPOCHI.
Uro Takoe map, mapoBasi TOBEpXHOCTh Win cepa?
2. Yro Takoe paauyc mapa, fuamertp mapa? Kakue Touku mapa Ha3bpIBarOTCs IUaMETPaIbHO
MPOTUBOIOJI0KHBIMU ?
Uewm sBIiIeTCS TMHUSA NEPECEUEHMS 1Iapa € INIOCKOCTbIO?
4. Kakas mmocKoCTh Ha3bIBACTCS TUaMETPATbHOM ITOCKOCTRIO mapa? Yto Takoe 00bIIoi

Kpyr?

—

(98]

5. Tlo xako# hopmysie BEIYUCISIETCS TUIOMIAAb cepbi?
6. Kakas miockocTh Ha3bIBaeTCs KacaTeabHOU K mapy?
7. UeM sBIeTCS JIMHUSA TepecedeHus 1Byx chep?



3aganus 1718 CaMOCTOSITEILHOTO PelIeHusl.
BeimonauTe Tect nmo teme «Cdepa u map»
1. BbiOepuTe HeBepHOe YTBep:KIeHHE.
* CeYeHHeE 11apa MIOCKOCThIO €CTh OKPYKHOCTb;
* cepa MoOXKeT OBbITh TONy4YE€HAa B pe3yJIbTaTe BpAIICHUS IOJYOKPYXKHOCTH BOKpYT €&
aMeTpa;
* TEJI0, OTPAHUYEHHOE CHEPOil, Ha3bIBACTCS LIAPOM;
e IIomaab chepbl MOKHO BBEIMUCIUTH 1O hopmyie S = 4xr? ;
2. Kakoe ceueHue mapa njiocKOCTbI0 HMeeT HAU0O0IbIIYI0 IUIOAAb?
* ceueHue OOJIBIIOTO KPyTa;
* CEYCHHE, NIEPIICHIUKYIIIPHOE JUaMETpy 11apa;
* ceYeHHe, apajuieIbHOE JUaMeTpy 1apa;
* CEYCHHE, IPOXOAIIEE YEPE3 TOUKY, KOTOpast A€IUT quameTp 3:2.
3. Kakas ¢urypa siBisiercs: nepeceyeHueM AByX 00/1bIIMX KPYros mapa?
* OTPE30K, KOTOPBIN ABJIAETCS AMAMETPOM JAaHHOTIO I1apa;
* OKPY>KHOCTb;
* yrodi;
* OTPE30K, KOTOPBIN ABIISETCS PaUyCOM JAHHOTO IIapa.
4. 7. CkoabKO 00IIUX TOYEK MOKET UMeTh cepa M IMJIOCKOCTh:
* 0ECKOHEYHO MHOI'O TOYEK, IPUHAICKAIINX OKPYKHOCTH;
* OZIHY;
* HU OJTHOI;
* 2 TOYKH, IPUHAIJIEKAIINE OKPYKHOCTH
5. Iap, paguyc KOTOPOro S cM, nepeceyeH IJIOCKOCTHI0O HA PACCTOSTHUM 4 CM OT LIEHTpA.
HaijiTu niiomaas cedeHus
* 91t cM?;
* T CcM?;
* 31 cM;
* 81w cMm?;
6. Uepe3 cepennHy paauyca mapa npoBejieHa IUIOCKOCTH NepNeHANKY/IsIpHasi K paauycy.
Kakas yacTh miomanu 00JIbIIOT0 Kpyra cocTabjsieT IUIOMIaAb Kpyra, HOJY4YeHHOr0 B
ceyeHuu?
* % OOJIBILIOTO KPYTa;
* /2 OOJIBLIIOTO KPYTa;
* 1/4 6onp1IOTO KPYyTa;
* 1/8 GompI10TO KpyTa;
7.HaiinuTe paccTosiHie OT LEHTPA MIapa 10 IVIOCKOCTH Ce4YeHHUsl, ecid 00bEM 1Iapa paBeH
2887w, a momaab ceyenusi papua 27m.
*3
« 2V3;
. 6:
«3\2.
8.00bem nmapaniesenuiena, ONUCAHHOIO 0K0JIO cepsnl paBeH 216. Haiitu paanyc cdepsl.

9.PeOpo kyOa paBuHo 1. Haiinure miomaab 00JbHIOT0 KPYyra, OMMCAHHOIO OKO0JIO Ky0a
mapa

* 3m;

* 41/3;

°7t\/3;



« 43
10. CkobK0 00IIUX TOYEK MOKET MMeTh c(hepa U MJIOCKOCTh:

* 0ECKOHEYHO MHOT'O TOYEK, IPUHAICKAIINX OKPYKHOCTH;
* OJIHY;
* HU OJTHOM;
* 2 TOYKH, MPUHAJJICKAIINE OKPY>KHOCTH
Kpurepuii oueHku:

Onenka Kpurepun
«OT1an4HO» - 5 9 -10 6amnoB
«Xopouio» - 4 7 -8 6amnoB
«Y IOBJIETBOPUTENHHO» - 3 5 -6 6amoB
«HeynoBneTBOpUTENBEHOY - 2 0 -5 6amoB

IIpakTyeckas padora Ne§

«Pemenue 3a1a4 Ha YJIeMeHTHl KOMOUHATOPUKID)
Heab: popmupoBanre yMeHui pemarh 3a/1a4u Ha pa3MeIIeHUs, COUYETaHHsI U TePECTaHOBKH.
CTyneHT NOIKEH 3HATh!
o [lonsaTus: ¢pakropuan, pa3MeIIeHNs, COUCTaHHs], IEPECTAHOBKH;
e (opmynbipazmenieHus, COYETaHUs, IEPECTAHOBOK;
® OCHOBHbIE IIPaBUJIa KOMOMHATOPUKU
CTyaeHT 10 KeHYMeTb:pelliaTh 3a/1a4i Ha pa3MeIleHUs, COUETaHUs U IIePECTaHOBKH.
Ilopsinok BbINOJIHEHHSI PadOTHI:
1.3yuuTh TEeOpETUUECKUI MaTeEpHa Mo TEME.
2.PaccMoTpeTh IpUMEpBI PELLIEHUS TUIIOBBIX 3aJaHUI.
3. OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI.
4. BBINONHUTH CaMOCTOSITEIBHYIO PaboTYy.
5. [ToaroToBUTH OTUET 1O padoTe.
Ilepedyenb cipaBoO4HOI JTUTEPATYPHI:
AmumoB IILA. m gp. Anrebpa wum Havana aHamza. 10 (11) xin.  yueOHWK st
0011e00pa3oBaTeNbHBIX YUPEKACHUN: 0a30BbIN ypoBeH — M., 2012.
http://www.mathprofi.ru/zadachi po kombinatorike primery reshenij.html
KpaTkue Teopernueckue cBeeHHs:
C momo1Ip10 BOCKIMIIATEIHHOIO 3HaKa 0003HaYaeTCsl MPOU3BECHIE BCEX HATYPaJbHBIX YHCEN OT /10
BKJIFOUUTEINIBHO!
n!=1-2-3-...-(n-1)n
NPOM3BEICHUE HA3bIBACTCA « (haKTOpHa», U cuuTaeTcs, 4yrol!=1

0!=1
21=1-2=2
31=1-2-3=6
41=1-2-3-4=24

51=1-2-3-4-5=120

51=213-4-5=314-5=45

n!=(n-1)!n

Pa3zmemenusi: KoMOMHAIMMN3NAIEMEHTOB IMOMAJIEMEHTOB, KOTOPHIE OTIIMYAIOTCS APYT OT JPyTa WIH
CaMHMH 3JIEMEHTAMU WJIH TIOPSIKOM 3JIEMEHTOB, Ha3bIBAIOTCAPA3MEUEHUAMU.



CO‘leTaHI/Iﬂ.‘KOMGI/IHaHI/II/I 13 N 3JIEMEHTOB IO MAJIEMEHTOB, KOTOPBIC OTIINYAIOTCA APYT OT Apyra
XOTS1 OBI OJHUM 3JIEMCHTOM, HAa3bIBAKOTCACOYCTAHUAMMU.

C= n!

"=
m!-(n—m)!

IlepecTanoBku: KoMOMHAIIMN U3 N 3JIEMEHTOB, KOTOPBIE OTIUYAOTCS APYT OT APyra TOIBKO

MOPAAKOM 3JICMCHTOB, HA3bIBAKOTCAnREPpECHAHO6KAMU .

P.=1-2:3--n=n!

boabmuHCcTBO KOM6I/IHaT0pHBIX 3aga4 pe€uracTcsa € IMOMOINBIO ABYX OCHOBHBIX IPaBMUJI - IIpaBUJIa
CYMMBI U IpaBUJIa IMMPOU3BEACHUA.

IIpaBuno cymmbl. Ecii  HEKOTOpBIE  OOBEKT A MOKHO  BBIOpATh N cmocobamMu, a  JIpyroi
00BeKT B MOXXHO BBIOpATh M criocobamu, TO BBIOOp "moo A, Jau6o B" MOKHO
OCYIIIECTBUTh M-+Ncrocodamu.

Brifiop GopMyIk

YUHTRIBASTCA TH NOPAI0K PAzMEIeHHA 2TEMEHTOR B COSIHHEHHHT

Boe 31eMeHTs BXOJAT B COSTHHeHHET

AdA HET
IepecTanoBRR Pazsemend n CoueTaHnA
(Ges moTopeHsii) (Ges moBTopeHid) (Ge3 moeTOpeHHii)
Pa=n!= Ank=n(n-1)...(n-(k-1))=n"(n-k)! Cpk=n!(k!(n-k)!)
=1-2-3-...'n (Ba1Gop HI N ATeMEHTOR Mo k) (BeI6Op H3 N IMEMEHTOB M0 K)
(0 = 9ECT0
ITeMeHTOR) Ceoiictea: Cp"=Cil=1
C“" -g-(_'ﬂk'l; Cos1 k-1

IIpaBuio npoussenenusi. Ecimn 00bekT A MOXKHO BBIOpaTh N crioco0amu, a MOCie KaKAO0To TaKoTo
BbIOOpa Apyroil 00beKT B M0OXHO BBIOpaTh (HE3aBUCUMO OT BbIOOpa 00beKkTa Amcrnocodamu, TO Mapbl
00bekTOB A M B MOXHO BBIOpaTh N*MCIIOCOOAMH.

Bonpocsl 111 CAaMOKOHTPOJISA



OcHoBHbIE TpaBUJIa KOMOMHATOPUKHU U UX MJUTIOCTpALUs Ha rpade.
[Topsinok periennst KOMOMHATOPHBIX 3a/1a4.

[TpuBenuTe MpUMEpHI pa3MELICHUH U epecTaHOBOK 0e3 MOBTOPEHUIA.
CpoiicTBa coueTaHuii 6€3 MOBTOPEHUH.

Kak nonyuuts tpeyronpHuk Ilackans, u rae oH npumensiercs?

MRS

BbInoJIHMTE CAMOCTOATEIBHO TECTOBbIE 3aJaHUA:
Bapuanr 1

1.CKOJIEKMMH CITOCOOaMH MOYKHO COCTABHTh PACITHCAHUE OJTHOTO YICOHOTO JIHS U3 5 pa3sIuIHbBIX
YPOKOB?
1)30 2)100 3)120 4)5

2. B 9«by» kmacce 32 yvamuxcs. CKOJIBKUMHU CITIOCOOaMHU MOXXHO C(pOPMUPOBATH KOMaHy U3 4 4eJI0OBEK
AJid y4aCTud B MaTeMaTHYECKOU OJII/IMHI/Ia,Z[e?

1)128 2) 35960 3) 36 4) 46788

3. CKOJIBKO CYIIECTBYET Pa3IMYHBIX JBY3HAYHBIX YUCEI, B 3aITUCH KOTOPBIX MOYXHO MCIIOJIb30BaTh
mudpst 1, 2, 3,4, 5, 6, eciu TUQPHI B 9UCIIE TOKHBI OBITH Pa3TNIHBIMU?

110 2) 60 3) 20 4) 30

4. Beruncautb: 6! -5!
1)600 2)300 31 4) 1000

5. B simuike Haxonutes 45 mapukoB, U3 KOTopeix 17 6enbix. [Torepsim 2 He Oenbix mapuka. Kakosa
BEPOSITHOCTH TOTO, YTO BHIOPAHHBIN Hayra Mmapuk OyneT Oenbim?

17 17 8 17
) H 2) 8 3) B 4) %
6. bpocaroT Tpu MoHeThI. KakoBa BEpOSITHOCTH TOTr0, YTO BBINAAYT JIBA OpJIa ¥ OJHA penika?
3 1
1) 2 2) 0,5 3)0,125 4) 3

7. B nenexno-BemeBoi notepee Ha 1000000 6uneroB passirpeiBaetcst 1200 BemeBbix U 800 qeHEKHBIX
BbIMTphILIeH. KakoBa BEpOSTHOCTH BBIMIpbIIIA?

) 0,02 2) 0,00012 3) 0,0008 4) 0,002

8 . 13 30 yuenukoB cniopTkiacca, 11 3anumaercst pyrdonom, 6 — Boneitbonom, 8 — Oerom, a
oCTaJbHBIC TPBDKKAMU B JITHHY. KakoBa BepOSTHOCTH TOTO, YTO OJMH MTPOU3BOJIHHO BEIOPAHHBIN
YVYEHHUK KJIacca 3aHUMAETCs] HTPOBBIM BUAOM criopTa?

i 8 1
1) 30 2) 0,5 3) X 4 X
9. 3aBoj BeimyckaeT 15% npoaykuuu BeiciIero copra, 25% - nepsoro copra, 40% - BTOoporo copra, a
BCE OCTaJIbHOE — Opak. HaiiTk BEpOATHOCTH TOTO, UTO BBIOpaHHOE M3/ENINe HE OyneT OpaKOBaHHBIM.
1) 0,8 2)0,1 3) 0,015 4) 0,35
10.B kopoOke sexat 4 roryObIX, 3 KpacHbIX, 9 3eJeHbIX, 6 KEeNThIX IMapukoB. KakoBa BEpOSATHOCTh
TOTO, YTO BBIOPAHHBIA MIAPUK OYJET HE 3eeHbIM?

B 10 L
1) 2 2)0,5 3) 2 4) 2
Bapuanr 2.

1.CKOIbKO pa3aMYHbBIX MATU3HAYHBIX YUCET MOXKHO COCTaBUTh U3 tudp 1, 2, 3, 4, 5?



1)100 2)30 3)5 4) 120

2. meroTcst MOMUIO0PHI, OrypIibl, TyK. CKOJIBKO pa3IUYHbIX CalaTOB MOYXHO MPUTOTOBUTH, €CIIU B
KX/ caJlaT TOJHKHO BXOJUTH 2 pa3IMYHbIX BUAA OBOIICH?

3 2)6 3)2 MH1

3. CkoibKUMH crioco0amMu U3 9 yueOHBIX MTPEIMETOB MOKHO COCTaBUTh paclHcaHue yueOHOro JHS U3
6 pazIMYHBIX YPOKOB.

1) 10000 2)60480 3)56 4) 39450
8l
4. Boruncyure: 0
4
1) 2 2)56 3)30 4) 3

5. B urpansHoii konoae 36 kapt. Hayran BeiOnpaercs onHa kapta. KakoBa BeposITHOCTB, UTO 3Ta
Kapra — Ty3?

1 1 1 3
1) 36 2) H 3) 9 4) 4
6. bpocaroT nBa urpanbHbIX KyOuka. KakoBa BepoSATHOCTb TOTO, YTO BBINAAYT JIBE YETHBIE IUPPHI?
2
1) 0,25 2) 6 3) 0,5 4) 0,125

7. B xop3une nexar rpudsl, cpeau kotopbix 10% 6enbix u 40% poikux. KakoBa BeposSTHOCTH TOTO,
YTO BHIOpAHHBIN rprul OeIbIif MK PhDKUN?

1) 0,5 2)0,4 3)0,04 4)0,8
8. Huxonaii u JleoHn 1 BHINOIHAIOT KOHTPOJIBHYIO paboTy. BeposSTHOCTD OMIMOKH MTPH BBIYUCIICHUSX Y
Huxonas coctaBusier 70%, a 'y Jleonuna — 30%. Haiinure BepoSATHOCT TOTO, 4TO JICOHU NOMTYyCTUT
omnOKy, a Hukonaii Her.
1) 021 2)0,49 3)0,5 4) 0,09
9. B notepee 1000 6uneros, cpenu koTopsix 20 BeIMTpbIIHBIX. [Iprodperaercs ogun 6user. Kakosa
BEPOATHOCTH TOTO, YTO 3TOT OMJIET HEBBIUTPBIIIHbII?

1 9

1 0 2)0,2 3) 4) 0,5
10. B notepee 1000 6unetos, cpean KoTopbix 20 BRIUTPBIIIHEIX. [IproOpeTaeTcss onuH OUIeT.
KakoBa BepOSITHOCTb TOTO, YTO ATOT OMJIET HEBBIMTPHIIIHBIN?

1 pl
1) 2)0,2 3) 0 4) 0,5

Kpurepuii ouenku:

Ouenka Kputepun
«OT1naHOY - 5 9 -10 6amoB
«Xoporioy - 4 7 -8 GayioB
«Y 1OBJIETBOPUTEIBHO» - 3 5 -6 Oa1OB
«HeynoBneTBOpUTENBHOY - 2 0 -5 6amoB

IIpakTnyeckas pabora Ne9
Tema: «BpruncijieHne BepOSITHOCTEH CJIYYalHBIX COOBITHID)



Heap padotbi: (QopMHpPOBATH YMEHHUSBBIYHCISATH BEPOSTHOCTU COOBITHS; BEPOSTHOCTH
CIIy4aifHbIX COOBITUH MO KJIACCHUYECKOMY OIPENEICHHIO; NMPUMEHITh TEOPEMBl CIOXEHUS U
YMHOXXEHHS BEPOSITHOCTEHN ISl peLIeHUs 3a/1ay.
o CTyAeHT I0OJDKEH 3Hamb:
- onpefienieHus U GopMyJibl KOMOMHATOPUKU: YHCIIa TIEPECTAaHOBOK, Pa3MEIIeHUN U
COUCTaHMI;
- KJIaCCUYECKOe OTpeielieHne BEPOSATHOCTH;
- OIIPEJICIICHUSI CyMMBI COOBITUM, TIPON3BEICHUS COOBITHH;
- (opmynrpoBKU U HOPMYIIBI TEOPEM CIOKEHHSI U YMHOKEHHS BEPOSTHOCTEH.
o Cmyoenm 00JIdHCeH yMemp:
- BBIYHCIISATH IEPECTAHOBKH, Pa3MEILCHUS U COUETAHUS;
- BBIUUCIIATH BEPOSITHOCTh COOBITHS, UCIOJB3Ys KIIAaCCHYECKOe OIpeiesieHHe U (OpMyIIbI
KOMOMHATOPHKH;
- pemaTh 3aa4M Ha IPUMEHEHHE TEOPEM CIIOKEHHUS U YMHOKEHHS BEPOSITHOCTEH.
Ilopsinok BbINOJIHEHUS] PAOOTHI:
1.IloBTOpUTH TEOPETUYECKUE CBEACHUS.
2. PaccmotpeTs 00pasiibl pemeHus mpuMepoB.
3. OTBETUTH Ha KOHTPOJIbHBIE BONIPOCHI.
4. BBINIOJTHUTH CAMOCTOSITEIBHO 3a/IaHUSI.
5. IloAroTOBUTH OTYET.
Pexomenayembie HHGOPMallHOHHbIE HCTOYHUKH:
AmumoB IILA. wm np. Anrebpa u Havana anamuza. 10 (11) k. yueOHuMK s
00111e00pa30BaTeNbHBIX YUPEIKICHU: 0a30BbIl ypoBeHh — M., 2012.
http://egemaximum.ru
http://supmath.ru/teoriya-veroyatnosti
http://ege-online-test.ru/theory.php?art=B6-1
Kparkue TeopeTuyecKkue cBe/leHUsI:
Pazmemenusi: KoMOMHAIMMU3NAIEMEHTOB MTOMDAJIEMEHTOB, KOTOPBIE OTIMYAIOTCA JIPYT OT
Jpyra Wik CaMHUMU 3JIEMEHTaMH WK TOPSAKOM 3JIEMEHTOB, Ha3bIBAIOTCIPA3MEUseHUAMU.

CO'—IeTaHI/IH:KOM6I/IHaHI/II/I U3 N 3JIEMCHTOB IO MOJIEMCHTOB, KOTOPLIC OTIUYAIOTCA APYT OT
Apyra xoTs OBI OJHHM 3JICMCHTOM, HAa3bIBAIOTCACOYECTAHUSAMU

1
oo
" ml(n—-m)!

IlepecranoBku:KoMOMHaIMK U3 N 3JEMEHTOB, KOTOPbIE OTIMYAIOTCS JIPYT OT JIpyra TOJBKO
MIOPSIIKOM DJIEMEHTOB, HA3bIBAIOTCANEPECMAHOBKAMU.

P.=1-2-3---n=n!

boapmmHCTBO KOM6I/IHaTOpHBIX 3aga4 peiacTcd C IIOMOIIBIO JBYX OCHOBHBIX IPaBHJI -
ImpaBujia CyMMBI U IIpaBuJia IMIPOU3BCACHUA.

IIpaBuiao cymmsl. Ecii HEKOTOpBIE 00BEKT A MOXKHO BBIOpaTh N criocobaMu, a JIpyroi
00bexT B MockHO ~ BbIOpaTh m ciocobamu, TO  BbIOOp  "amb0 A, Jmbo B"  MoxHO
OCYIIECTBUTH M+NCIOCOOaMHU.

IIpaBuio npousBenenusi. Eciu 00beKT A MOXXHO BBIOpaTh N crloco0amH, a 1Mociie KaxJ0ro
TaKoro BBIOOpa Apyroi 00bekT B MOXHO BBIOpaTh (HE3aBUCHMO OT BBIOOpa


http://supmath.ru/teoriya-veroyatnosti

o0bekTa Amcnoco0amu, To mapel 00beKTOB A M B M0OXkHO n* mcrnocobamu.
BeposiTHOCTBIO COOBITHS A Ha3bIBACTCS OTHOIIICHHUE YKCIIAa HCXOA0B M, OJarompHusITCTBYIOIINX

A 1k yucny n BP'}S[:GX UCXO0/0B (HECOBMECTHBIX, €IMHCTBEHHO
P(4)=-

BO3MOKHBIX U PABHOBO3MOXHBIX), T.C. n

BeposiTHOCTB 11000T0 COOBITHS HE MOKET OBITh MEHBIIIE HYJIS U OOJbIIE €AUHHULIBI,

T.e. 0<P(A)<I

HeBo3M0kHOMY COOBITHIO COOTBETCTBYET BeposiTHOCTh P(A)=0, a mocToBepHOMY —

BeposiTHOCTH P(A)=1

HACTYIUICHUIO JAHHOTI'O COOBITHSA

OO0pa3ubl pemienus 3aaa4

3amaua 1.
B notepee n3 1000 6wmireroB nmeroTcss 200 BBIMTPBINIHBIX. BBIHUMAIOT Hayraj OJWH OWIIET.
Yemy paBHa BEpPOSITHOCTH TOTO, 4TO 3TOT ouner BBIUTPBILIHBIN?

Pemenue: CoObiTie A-OmeT BRIMTPBITITHBIA. OO0IIIee YMCIIO pa3IMYHbIX HCX0A0B ecTh n=1000
Uucno wucxonoB, OJaronpusATCTBYIOIIMX IOJYYEHHIO BbIMIpbIIa, cocraBiasieT m=200.
m 20 1

CornacHo ¢opmyie P(A)Z;, nonyuuM P(A)=1000= 5= 0,2

3amaua 2.
W3 ypHBI, B KOTOPOH HaxoJATCs 5 OeNbIX W 3 YepHBIX IIapa, BHIHUMAIOT OAMH Imap. Hahtu
BepOHTHOCTB TOro, qTo0 IHap OKaXETCA I-IepHI)IM.

Pemenue: CoObiTe A-mosiBieHne depHoro mapa. OOmee yuciao ciydaeB n=5+3=8

Uucmo chmydaeB m, ONAarompusTCTBYIOIIMX — IMOSBICHUIO COOBITUS A, paBHO 3
m 3

P(A)=n =2 =0375

3angaua 3.

W3 ypHBI, B KOTOpOH HaxoasaTcst 12 OenbIX U 8 YepHBIX IapOB, BBIHUMAIOT HAy1ady JIBa IIapa.
KakoBa BeposTHOCTb TOT0, YTO 00a 11apa OKa)xyTCsl YepHbIMU?

Pemenne: CoObiTrHe A- MOsIBIICHHE JBYX YEPHBIX mapoB. OO0IIee YuCI0 BO3MOXHBIX CIIy4acB

n paBHO yucity coyetanuit u3 20 anemeHToB (12+8) mo 2
. 20+1%

n=C20= 12 =190

Yucno cn;/qaeB m, 6J'IaFOHpI/IHTCTBy'IOIHI/IX COOBITHIO A, COCTaBJIACT
G m I8 14

2 —
n=Co=Ta =28 P(A)=n = 150 = 35 = 0,147

[IycTh, HAPUMED, COOBITHE ¢ COCTOHMT B TOM, YTO M3CINE YIOBICTBOPSET CTAHAAPTY; TOIIA

IMPOTHUBOIIOJIOXHOC COOBITHE A 3aKJIK09aCcTCAd B TOM, 4YTO HU3ACIHMC CTAHAAPTYy HEC
YAOBJICTBOPACT. HyCTB COOBITHE A BBITTAICHUEC YCTHOI'O YHCJIa OYKOB IIPpW OAHOKPATHOM
6pocaHHH I/Ir‘paHBHOﬁ KOCTH., TOTrJa A BbIITaACHUEC HCUCTHOI'O YHCJIa OYKOB.

3anauya Ned .BeposiTHOCTB TOTO, UTO HOBas IIAPUKOBAs pydKa MUILET IUI0XO (WM HE MUILET),
paHa 0,19. Ilokynarens B Mara3suHe BBIOMpaeT OIHY TaKyl pydky. Haiimure BeposSTHOCTB
TOTO, YTO 3Ta PydYKa MHUIIET XOPOIIO.

Pemenne:
BepositTHOCTB TOTO, UTO pyukKa nuuiet xopouo passa 1 — 0,19 = 0,81.

3agaua NeS. B ypre 2 3eneHbiX, 7 KpacHbIX, 5 KopuuHeBbIXx u 10 Oenbix mapos. Kakopa
BEPOSITHOCTD IMOSIBIICHHSI IIBETHOTO I11apa’?



Pemenne: Haxomum COOTBETCTBEHHO BEPOSTHOCTH MOSIBICHHUS 3€TICHOT0, KPACHOTO U
KOPHYHEBOTO IIAPOB:

P(zen.)=2/24; P(xp.)=7/24; P(xop.)=5/24. Tak kak paccMaTpuBaeMbie COOBITHS, OUECBHIHO,
HECOBMECTHBI, TO, TPUMECHSISI aKCHOMY CIIOKCHUS, HalIeM BEPOSTHOCTD IOSBJICHHSI [IBETHOTO
nrapa:

2 7 3 7
Filyge = Flzan)+ J+ Pleep)l=—4+—+—=—
(ye.) = Flren )+ Flap )+ Flrop.) YRR

3anaua Ne6. /[Be (pabpuku BBITYCKAIOT OJIMHAKOBBIE CTEKJIA [l aBTOMOOMIBbHBIX (ap. [lepBas
¢abpuka BeimyckaeT 70% stux crekon, Bropas — 30%. IlepBas ¢abOpuka BelIycKaeT
1% OpakoBaHHbIX cTeKoJ, a BTopasg — 3%. Haiinute BepoOSATHOCTH TOro, YTO CIIy4ailHO
KYTUICHHOE B Mara3mHe CTEKJIO OKa)KeTCsl OpaKOBAHHBIM.

Pemenue:Cutyarus 1:CTexio okas3piBaeTcs ¢ epBoit hadpuku (BEpOATHOCTH coObITHS 0,7) 1
(ymMHOkEHHE) OHO OpakoBaHHOE (BeposITHOCTH coObITHs 0,01).

To ectb HOKHBI Tpou3OUTH 00a coObiTHs. Ha s3bike TeopuM BEPOATHOCTEH ITO
O3Ha4yacT Mpou3BedeHNe BePOsITHOCTEH Kaxoro u3 coowtnii:0,7-0,01 = 0, 007

Curyanus 2:0,3-0,03 =0,009

ITockonpKy IpH MOKYIIKE CTEKJIA Mbl OKa3bIBa€MCs B cUTyaluu | win (CyMMa)B CUTyaluu 2, TO
mo ¢popMysie CYMMBI BEpOSITHOCTE  HECOBMECTHBIX coObITHH momydaem:0,007 +0,009
=0.0160tBeT: 0,016.

KouTpoJjibHbIe BOPOCHI

1.Yto Ha3piBaroT ucneitanuemM? CoobiTreM?

2.Kakoe coObITHEe HAa3BIBACTCS CIIyYAHBIM?

3.JlaifTe onpeneneHre BEPOSATHOCTH.
4.ChopMynupyiite TeOpeMy CIOKEHHS BEPOSTHOCTEH.
5.ChopmynupyiiTe TeOpeMy YMHOKEHHUSI BEPOSITHOCTEH.

3anaHus 1711 CAMOCTOSITEJILHOIO PeleHHs
1 Bapuant

1. B cayuaiiHOM 3KcrepuMeHTe OpocaioT JBe WUrpaibHble KocTH. Haiinure BeposTHOCTH
TOT0, YTO B CyMME€ BbINIAJIET 7 04YKOB. Pe3yabTaTr OKpyriure A0 COTHIX.

2. Jama nBaxabl OpocaeT UrpajibHblii Kyouk. B cymme y Hee Beimano 8 ouxos. Haiinure
BEPOSITHOCTH TOTO, YTO MIPU OJTHOM U3 OPOCKOB BBINAJIO 2 OYKa.

3. B ciyuaiiHOM »SKCHepMMEHTE CHMMETPHUYHYIO MOHETy OpocaroT Tpwxkabl. Haiigure
BEPOATHOCTH TOT'0, YTO TPH pa3a BBINAJIET PELIKA.

4. B cpennem u3 50 akKyMyJIITOpOB, NOCTYIMBIIMX B MPOJaxy, 5 HeucnpasHbl. Halinure
BEPOATHOCTH TOT'0, YTO OJMH KYIUIEHHBIN aKKyMYJISITOP OKaKETCSl UCIIPABHBIM.

5.  Tlepen HavanoM MEpBOro Typa YeMITMOHATA 1O OAMUHTOHY YYaCTHHKOB pa3OMBAaIOT Ha
UTPOBBIE Maphl CIy4YalHBIM 00pa3oM ¢ MOMOIIBIO kpeOusi. Becero B uemnuonare ydyactByer 26
0aZIMUHTOHUCTOB, cpean KoTopelx 10 ywactHukoB u3 Poccun, B ToM umcne Pyciaan Opunos.
Haiinute BeposTHOCTH TOTO, 4TO B nepBoM Type Pycian OpioB Oyner urparb ¢ KakMM-IH00
O6anMuHTOHKMCTOM M3 Poccun?


http://egemaximum.ru/?p=8364
http://egemaximum.ru/?p=8364

6. B copeBHOBaHMSAX IO TOJKAHUIO fApa YYacTBYlOT 5 crnoprcMeHoB u3 Yexuwm, 13
crioprcMeHoB M3 ABctpun u 6 — wu3 llBeinapun. Ilopsimok, B KOTOPOM BBICTYHArOT
CIOPTCMEHBI, onpeaensercs xpeduem. Haiiiute BeposSTHOCTb TOTO, YTO CIIOPTCMEH, KOTOPBIN
BBICTYTIAET MOCIEAHUM, OKaxkeTcs u3 llIBeinapun.

7. Konkypc ucnonnureneit anurcs 4 aus. Beero 3asBieHo 40 BbICTYIUIEHUN — 1O OJHOMY
OT KaxXI0N cTpaHbl. B mepBbIil JIeHb 3alaHUPOBAaHO 25 BBICTYIUIEHUH, OCTaJIbHBIE
pacrpeneseHsl MOPOBHY MEKIY OCTAaBIIMMMCS AHAMU. [IOpsSAOK BBICTYIUIEHHH OINpEAesaeTcs
xKepeObeBKkol. HaiinuTe BepoATHOCTH TOTO, YTO BBICTYIJIEHHE TMpeacTtaButens Poccuu
COCTOUTCA B TPETUH J€Hb KOHKYypCa.

8. Hayunas xondepenius npoBogutcs B 5 nHeil. Beero 3ammanupoBaHo 75 moki1agoB —
HepBble TPU OHA MO 17 IOKIAnoB, OCTAJIBHBIE PACIPECIICHBI IOPOBHY MEXKIY YETBEPTHIM U
naThIM AHAMU. [Topspok ToknanoB ompeaensercs kepeObEBkoi. KakoBa BeposSTHOCTb, UTO
nokitan mpodeccopa M. okakeTcs 3aIIaHUPOBAHHBIM Ha TIOCIICAHUN JICHh KOH(pepeHu?

9. VY4eHUK Ha3Bajd NPOM3BOJIBHOE JABY3HAUuHOE uucino. KakoBa BEpPOSTHOCTb TOrO, 4TO
cymma ero rudp paBHa 87

Kputepumn onenok:«5» - 9 sanannii«d» - 7 3aganuii«3d» - 5 3a1anuid

2 BapuaHT

1. B ciyyaitHOM 3KCHEpUMEHTE CUMMETPHUYHYIO MOHETY OpocaroT ueThIpekanl. Haiinure
BEPOSTHOCTb TOTO, UTO OPEJI HE BBINIAAET HU Pasy.

2. B cuyyaitHoM sKcnepuMeHTe OpocaroT JIBe WrpalibHble KOcTH. HalauTe BeposSTHOCTH
TOr0, YTO B CyMM€ BbINaJIET 4 ouka. Pe3yapTaT OKpyrimre A0 COTHIX.

3. Karg nBaxnbel OpocaeT urpanbHbli KyOuk. B cymme y Hee Bbimano 6 oukoB. Haiinure
BEPOSITHOCTb TOT'O, YUTO IIPH OJJHOM U3 OPOCKOB BBINAJIO 5 OYKOB.

4. B cpegneMm u3 150 akkyMyssiTOpOB, IOCTYNMBIIKX B MpoAaxy, 9 HeucnpaBHbl. Halinure
BEPOSITHOCTH TOT'O, YTO OAMH KYIUICHHBIA aKKyMYJITOP OKAXKETCSI HUCTIPABHBIM.

5. Ilepen HauanoMm mepBOro Typa YeMIIMOHATa MO HIaXMaTaM yYaCTHHUKOB pa30MBaIOT Ha
UTPOBBIC Mapbl CIy4aHBIM 00pa3oM ¢ momouibio >kpebus. Bcero B uemmnmonare
y4acTByeT 76 MIaxMaTUCTOB, Cpeld KOTOpbIX 4 ydacTHuKa u3 Poccum, B TOM uucie
Anekcannp Edumon. Haiinure BeposSTHOCTH TOTO, YTO B IEPBOM Type AJeKCaH/p
EdumoB Oyzer urpath ¢ kKakuM-1u00 maxmatuctoM u3 Poccun

6. Ha copeBHOBaHuS 1O METaHUIO siApa mpuexanu 2 cnoprcmena uz lIseinapuu, 6 us
BemukoOputanun u 2 u3z Uexun. [TopsAaoK BBICTYIUIGHUN OMNpEAeseTcs >KepeObEBKOM.
Haiigure BepOSITHOCTH TOTO, YTO CHOPTCMEH, KOTOPBIA BBICTYIAET ACBATHIM, OyAET U3
Yexun.

7. Konkypc ucnonnutenei aiurcs 4 nHa. Beero 3asBieHo 50 BBICTYIIIEHHE — IO OTHOMY
OT KaXJOoW cTpaHbl. B miepBblid JIeHb 3aruiaHupoBaHO 20 BBICTYIUICHUW, OCTaJbHbBIC
pacrmpesiefieHbl MOPOBHY MEXIY OCTaBIIMMHUCS JAHSIMHU. [lopsSgok  BBICTYIUICHUI
ompezensieTcss kepeObEBKoil. Haiimute BepoATHOCTh TOTO, YTO  BBICTYIUICHUE
npeacraButens Poccun COCTOUTCS B TPETHI IEHb KOHKYpCa.

8. Ha cemunap npuexanu 3 yuensix u3 Hopseruu, 3 u3 Poccun u 4 u3z Ucnanuu. [lopsaok
JIOKJIAJIOB OMpeIeNsieTcs KepeOhEBKOH. HaliinTe BEpOSATHOCTh TOTO, YTO BOCHMBIM
OKa)eTcs AOKIIAJl yueHoro u3 Poccun

9. VYwuenuk Ha3Ba NPOU3BOJILHOE JIBY3HauHOE yKciio. KakoBa BEpOsSTHOCT TOTO, YTO CyMMa
ero 1udp Menpe 4?

Kpurepuii ouenok:«5» - 9 3ananuii; «4» - 7 3ananuii;«3» - 5 3a1anuii



IIpakTyeckas padora Nel0
Tema: «Pemienne 3a1a4 HA BbIYMCIeHHE MATEMAaTHYe€CKOT0 OKHIAHHUSA, AUCTIEPCUHU U
Cpe/IHero KBaJpaTH4eCcKoro OTKJIOHEHHUSI».

Hean 3anaTusA: chopMupoBaTh YMEHHS HAXOJUTh MAaTEMATUYECKOE 0KHMJIaHUE, TUCTIEPCUIO U
CpEIHUE MAaTEMaTUYECKOE OTKIIOHEHHE.
[Ipu BBIIOTHEHUH MPAKTUYECKOM PabOThI CTYIEHT JIOJKEH 3HATH:

® [IOHATHE MAaTEMaTHUYECKOE OKUJaHHE

® CpEIHEKBAJpaTHYECKOE OTKJIOHEHHE, JHUCIIEPCHS;

e 001acTh NPUMEHEHNE MATEMAaTHIECKOTO OKHIaHHS;

e 00JaCTh MPUMEHEHUS TUCIIEPCUH.
CTyneHT NOIKEH yMeTh:
Haxoauts uyncioBble XapakKTEepUCTUKU JUCKPETHBIX CITy4alHBIX BEJIHUUH.

ITopsinok BbINOJIHEHHs PadOTHI:
1.M3yunTh TeOpeTHuuecKuil MaTepua 1o teme «HaxoxkieHue 4uciaoBbIX XapaKTePUCTHK
JUCKPETHBIX CIIy4alHbIX BETUYHUHY.
2.PaccMOTpeTh MpuMepsl pelIeHUs] TUTTOBBIX 3a/1aHUMN.
3. OTBETUTH Ha KOHTPOJIBHBIE BOIPOCHI.
4. BBIOTHUTH CAMOCTOATEIbHYIO pabOTy 10 HAXO0XKICHHE YHCIOBBIX XapaKTEPUCTUK
JUCKPETHBIX CIIy4alHbIX BEJTUYHH.
IlepeyeHb cipaBO4YHOM JIUTEPATyPHI:
AmumoB  IILA. wm gp. Anrebpa u Havama anammza. 10 (11) kim.  y4eOHuUK 1
0011e00pa30BaTeNbHBIX YUPEKICHUN: 0a30BbIi ypoBeHb — M., 2012.
http://exponenta.ucoz.ru/Il_kyrs/ok chislovye kharakteristiki sl v.pdf
KpaTrkue TeopeTuyeckue cBeieHUs
K BaykHEHIIMM YMCIIOBBIM XapaKTEPUCTHKAM CIIy4aliHOM BEJIMYMHBI OTHOCSTCS
MaTeMaTHYeCKOe OXKHUIaHUE U TUCTIEPCHUSL.
Mamemamuyueckum oxcudanuem TVCKPETHON CIIy4aliHOM BEJIMYMHBI X HA3bIBAETCS

MIPOU3BE/IeHNE BCeX €€ BO3MOXKHBIX 3HAUCHHI Ha UX BEPOSITHOCTH:

M(x)=éxipi

Ceoilicmea mamemamuuecko2o 0HCUOAHUA:

- MAaTEMATHUYCCKOC OKHUJAaHUEC HMOCTOSHHON PaBHO CcaMOM TTOCTOSTHHOM:

M(C)=C

- TOCTOSHHBIN MHOXUTEb MOKHO BEIHOCHUTH 34 3HAK MATEMATHYECKOTO OXUJaHUA:

M(Cx)=C*M(x)

- MAaTCMATHYCCKOC OKNAAHUEC CYMMBI CHy‘IﬂﬁHBIX BCIIMYHHBI paBHO CYMMC
MATCMATHUYCCKUX O)KI/II[aHI/II\/JI cJIaraCMbIX:

M(éxi):éM(xi)

- MaTeMaTU4eCcKoe OKHUaHUE MPOU3BEACHNUS HE3aBUCUMBIX CITyYailHBIX BEJIMYMH PABHO
MTPOU3BEICHUIO0 MaTEMATHYCCKUX OKUIAHHA COMHOXHUTEIICH:

M(X1*¥X2*. .. *X,)=M(x1) *M(X2)*. . .M(Xy)

Jlucnepcueii ciy9aifHON BEIMYUHBI X Ha3bIBACTCS MAaTEMAaTHYCCKOE OXKHJIaHUE KBaIpaTa
OTKJIOHEHHSI CITy4aifHOW BETTMYUHBI OT €€ MaTeMaTHUYeCKOTO OKUTaHHUS:

D()=M((x-M(x))?) mm D(x)=M(x) — (M(x))’

5=D[x]

Cpeonekeaopamuueckoe OmMKIOHEHUE:
Ceoilicmea oucnepcuu:

- TUCTiepCcus MOCTOSTHHOW PaBHO HYJIIO:
D(C)=0

- IOCTOSIHHBIM MHO>KHUTEIh MOYKHO BBIHOCUTH 32 3HAK JIUCIIEPCUHU, BO3BE/IS €r0 B KBAJpar:



D(Cx)=C*D(x)
- Iucnepcus CyMMBI (Pa3HOCTH) CIyYalHBIX BEIMYMHBI PABHO CYMME JMCIIEPCHI
CIIaragMbIX:

M=

n
D(Y %)= Dlx)
i=1 i=1
Ceoiicmea cpednexeadpamuiecko20 OMKIOHEHUSL:
d(C)=0
o(Cx)=|C|xa(x)

IIpumep 1. 3akoH pacnpeneneHus cilydailHOM BEIMYMHBI 3a7aH TabinyHo. Haiitu
p(x<2), p(x>4), p(2<x<4), MaTeMaTHYECKOE OKUIAHUE, TUCTICPCUIO M CPETHEKBAAPATUUECKOE
OTKJIOHEHHE
xi|] 1 | 213 ]14]5
pi|0, [02/04]0, |0,1
1 2

Pemenne. p(x<2)=0,1;

p(x>4)=0,1;

p(2<x<4)=0,2+0,4+0,2=0,8;
M(x)=1*0,1+2%*0,2+3*0,4+4*0,2+5*0,1=3;
D(x)=1**0,1+2%*0,2+32*0,4+4**0,2+5°*0,1-3*=1,2

o(x)= 12 1 005
IIpumep 2. @epMmep cuuTaET, YTO, MPUHUMAS BO BHUMAHUE PA3JIMUHbIC IOTEPU U
KoJIeOaHus 1IeH, OH CMOXET BBIPYUYHThb He Oosee 60 IIEHTOB 3a IECATOK ULl U IOTEPATH He Oosee
20-TH IEHTOB 3a AECATOK M YTO BEPOSITHOCTH BO3MOXKHBIX BBIUTPBIIIECH U MTOTEPh TAKOBBI:
nena 3a 10 0,6 104020 -0,2
ST

P 0,210,5]0,2]0,06|0,04

Kak ouenuts oxumaeMyto npuOblIb OT MIPOJAKU JECITKA UL, OT OKUAAEMBIX UM B 3TOM
roxy 100000 stur?

Pemenne.x — cioyyaiiHasi, npuObUIb OT npojaaxu 10 sui.

M(x)=0,6*0,2+0,4*0,5+0,2*0,2+0*0,06-0,2*0,04=0,352

M(10000x)=10000*0,352=3520 $

D(x)=0.6"*0.2+0.4**#0.5+0.27*0.2+07*0.06+(-0.2)**0.04-0.352°=0.037696

o(x)= 10,03769 —0.194154578
D(10000x)=10000%* D(x)=19415457.76

o V0,194154578 g 4,

Otser: 0,441

KoHTpoJibHBIE BOIPOCHI:
1. CdopmynupoBaTh onpeeneHue Jucrepcuu?
2. Ilepeuuncnure cBOMCTBA qUCTIEpCHU?
3. Chopmynupyiite onpeaeneHle CpeJHEKBaIPaTHIECKOr0 OTKIOHEHHS?
4. O6nacTh MPUMEHEHUE MATEMATHIECKOTO OXKHTaHHS?
5. O6nacTe NPUMEHEHUS AUCTIEPCUH ?

3agaHus 1J151 CAMOCTOAATEIbHOM PadOThI CTYIEeHTOB

1. IlycTh 3apaH 3aKOH pacHpeesIeHUs ClIy4ailHON BEIUUMHBI X:




P 0,2 0,8

Haiitn Matematnueckoe 0XKUIaHUE.
2. Haitu nucniepcuio Cily4aiiHOW BEJIMUMHBI X CO CIEAYIOIIMM 3aKOHOM PACIpPEICICHU:
X 12 3 5
P 10,1 0,6 0,3

3. HyCTB cnyanTIHa;I BCIIMYHHA 3a1aCTCA paClIpCACICHUCM
X 2Mm 3m 10m
P 0,1 0,4 0,5

Haiit e€ uncioBbie XapaKTEPUCTUKHU.
4. BpIUHCIUTH MaTEMATUYECKOE OKUJAHUE TUCKPETHOM CIy4aliHOM BEJIMUYMHBI X, 3aJaHHON
pAIOM:

. |-1]-05] 0 1 2

polo4al 020101 |02

Kputepuii ouenku: «5» - 4 3aganus;«4» -3 3apanusi;«3» -2 3a1aHus

Cnucok JurepaTypbl:

1.boromonos H.B. IIpakTiueckue 3aHsATHA 110 MaTeMaTuke: Y4eOHOe mocoOue sl CpeTHuX

npod. yueb.3aBenenuii / H.B.boromonos, MockBa «Bpicmias mikora»,2006r.-495c.

2.boromonoB H.B. Maremaruka: Yue0.ms ccy3os / H.B.boromomnos, I1.11 CamoiineHko.-
M. : JIpoda, 2002.-400 c.

3. Amumos 1A u np. AnreOpa u Havana ananuza. 10 (11) k. yaeOHUK Auis
0011e00pa3oBaTeNbHBIX YUPEKICHUN: 0a30BbIl ypoBeHb — M., 2012.

4. Napasia A.A. Maremaruka: yue6.- M.: DOPYM: UH®PA-M, 2005

5.bammakoB. M.1. Matematuka yueonuk s HIIO u CIIO. — M.: Akagemus, 2012

6. [lexneukuit 1./1. MaremaTuka: yueOHuk. — M., 2003.

7. Aranacsn JI.C., Bbyry3zoB B.®., Kagomue C.b. u gap. ['eomerpus (6a3oBbiii
npodmibHbli ypoBHH). 10-11. — M., 2005.






	5. Скалярное произведение векторов
	1.Изучить теоретический материал по теме «Решение практических задач на вычисление площадей поверхностей и объемов призм».
	Рис.2
	Высотой призмы называется перпендикуляр, опущенный из любой точки одного основания на плоскость другого (Рис.2)
	Если боковые ребра призмы перпендикулярны к плоскости основания, то — призма прямая (Рис.3)
	Рис.3
	Если нет, то призма наклонная (Рис.4).
	Если в прямой призме основание — правильный многоугольник — призма правильная.
	Перпендикулярное сечение призмы — это такое сечение, которое образовано плоскостью перпендикулярной к её боковому ребру.
	Прямоугольный параллелепипед, все грани которого - квадраты, называется кубом. Все ребра куба равны, а площадь поверхности куба равна сумме площадей шести его граней, т.е. площади квадрата со стороной H умноженной на шесть. Площадь поверхности куба равна:
	 Объем куба равен кубу его ребраV =
	Контрольные вопросы.


	1.Изучить теоретический материал по теме «Пирамида.Усеченная пирамида»
	.
	

	1.Изучить теоретический материал по теме.
	где C — длина окружности, H — высота цилиндра, R — радиус окружности основания.
	Площадь полной поверхности: + 2
	Решение:найдем объем первого цилиндра

	
	Площадь боковой поверхности:
	Решение
	Решение
	Критерий оценки:«5» -6 заданий; «4» -5 заданий; «3» -4 задания.


	1.Изучить теоретический материал по теме «Шар.Сфера».
	где R — радиус шара.
	Практическая работа №10
	Тема: «Решение задач на вычисление математического ожидания, дисперсии и среднего квадратического отклонения».
	1.Изучить теоретический материал по теме «Нахождение числовых характеристик дискретных случайных величин».
	σ(x)==0.441
	1. Пусть задан закон распределения случайной величины X:
	Найти математическое ожидание.
	2. Найти дисперсию случайной величины X со следующим законом распределения:
	X
	P



