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MeTtoauueckue yka3aHus i IpakTudeckux padort no aucuuiuimae EH 01 Marematuka cocTaBieHBI 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.01 Maremaruka pa3paboTaHo Al CTyAEHTOB 2 Kypca crneuuansHocTn 23.02.07 Texaudeckoe
00CIy’)KNBaHUE W PEMOHT JABHTATeJIel, CHCTEM M arperaTtoB aBTOMOOMICH Meroaudeckue yKa3aHus
a/IpecoBaHbl CTYJACHTaM OYHOH QOpMbI 00yUYeHHSI.

TpeOoBaHus K 0(p)OPMIIEHHIO 0TYETA MO MPAKTHYECKOMY 3aHATHIO

1. 3amcate HOMEp U TEMY IPAKTUYECKOTO 3aHSATHSI.

2. 3ammcath y4eOHYIO [Ieb U 3aa4H.

3. 3amucaTh 3aJaHHE.

4. BhINOJHUTH 3aIaHUE COTIACHO METOJUKE, OCYIIIECTBUB BCE HEOOXOIUMbIE PACUCTHI,
ITOCTPOCHUS, 3aIIOJTHEHNE TaOJIHIT U T.11.

5. ChopMynrpoBaTh BEIBO/I.

6. IMonroroButk (YCTHO WX TUCHBMEHHO) OTBETHI HA KOHTPOJIbHBIC BOIIPOCHL.

KpuTeplm OICHKMU BbINMOJTHCHUSA paﬁoT

Onenka «OTJIMYHO» BBICTaBISIETCS ECIINU:

CTYZEHT MOJHOCTHIO CAMOCTOATENBHO BBITOJIHWI 33aJJaHHE;

MPEACTaBMII OTYET MO MpaKTHYeCKOH padore;

pacueThl BHIMOIHUI 0e3 OHUOO0K, 3aNOTHIII BCe TaOIUIBI 063 3aMeUaHmii;
czienai BEpHbIE BBIBOJBI IO Pe3yJibTaTaM padoTsl;

Ha BCE BOIIPOCHI IIPH 3aIIUTE PAKTUUIECKON paObOThl [ajl IpaBUIIbHbBIE OTBETHI;
KOPPEKTHO MCIONb30Ball NPO(UIbHBINA TOHATHHHBIH anmapar.

Onenka «X0po10» BbICTABISETCS €CIH:

CTYJIEHT IIOJIHOCTBE) CAMOCTOSTENBHO BBIIIOJIHUI 33JAHUE;

MPEICTaBII OTYET MO MPAaKTUIECKON padoTe;

JOMYCTHJI HEKOTOpPBbIE HETOYHOCTH B pacdeTrax, 3alojHUI BCe TaOJHIbI, TIOCTPOWI Tpaduku u
T.J1.C HEOOJIBIIMMH 3aMEYaHUSIMH;

IIPU 3aIIUTE IPAKTHUECKON pabOThl Aajl MPaBUIbHBIE OTBETHI HAa OOJBIINHCTBO BOIPOCOB;

KOPPEKTHO MCIOJIb30Ball TPO(UITBHBINA TOHATUHHBIN anmapar.

OreHka «Y/10BJI1€TBOPUTEIbHO» BHICTABISICTCS €CIIH:

CTYJICHT TIOJHOCTHIO BBIMOJHWI 3aJaHWE C TIIOMOIIBI0 TOBAPUIICH WM KOHCYJIbTALUU
MpenojiaBaTes;

MPEJCTaBHII OTYET 10 IPAaKTUYECKON padoTe;

JOMYCTHJI CYILIECTBEHHBIE OIIMOKK B pacuerax;,

odopmiieHre padOTHI TPEOYET 1OPabOTKHY;

TIpU 3aLUTE MPAKTUYECKONW pabOoThl 3aTpyJHSIETCA OTBEYaTh Ha BOMPOCHI,

HCTIBITHIBACT 3aTPYTHCHUS MPHU HCIIOIB30BAHUH MPOPHIHLHOTO MOHATHITHOTO amnmapara.

OHCHKa «Hey}lOBIIeTBOPHTeJIbHO» BBICTaBJIACTCA €CIIHN:
CTYACHT HE BBIIIOJIHUII 3aJIAHUC,

HE NpCACTaBWJII OTYCT IO HpaKTquCKOﬁ pa60Te;

HC T'OTOB OTBCYATh HA BOIPOCHI U T.II.



IlepeyeHns npakTH4YecKUx pador

Ne /m HazBanwne npaktudeckoil paboThI Kon-Bo
9acoB
1 IIpakTrueckas padota Nel. /leiicTBHUs HaJ BEKTOpaMu 2
2 IIpakTrueckas padora No2. Penienne npakTuyeckux 3ajad Ha BHIYHCICHHE 2
IUIOLIA/Iei MOBEPXHOCTEH U 00BEMOB MPHU3M.
3 [Ipaktuueckas padora Ne3. Beraucienue miomaneil moBepxHocteil u 00beMoB 2
MUPaMUJ U YCEUSHHBIX THPAMUIL.
4 IIpakTrueckas padota Ne4. Penienre mpakTuyeckux 3ajayd Ha BBIIIOJTHEHNE 2
3eMJISIHBIX pab0T M CTPOUTEIbHBIX KOHCTPYKIMH
5 IIpakTrueckas padora No5. PerneHune 3ajad Ha BBIYUCIICHUE TUIOIIAJEH 2

MOBEPXHOCTH U 00BEMOB IHIIHHIPOB.

6 [IpakTuueckas padora Ne6.PemeHue 3a1a4 Ha BBIYUCICHHUE TUIOMIA CH 2
MTOBEPXHOCTH U 00HEMOB KOHYCOB U YCEUEHHBIX KOHYCOB.

7 IIpaxtrueckas padora Ne7.Pemenue 3aa4 Ha BEIYHCIICHUE TUTOITAICH 2
MTOBEPXHOCTH U 00BEMOB II1apa

8 [TpakTrueckas padora Ne§.PemieHre 3a1a4 Ha 3J16MEHThI KOMOMHOUHATOPUKH. 2
IIpaktrueckas padora Ne9.BerunciieHre BepoSTHOCTEH CIIYIaHBIX COOBITHH. 2

10 IIpaxtrueckas padora Nel(. Pemrenne 3amad Ha BEIYHCIIEHHE MAaTEMaTHIECKOTO 2

OXUJaHWA, JIUCTICPCHUU U CPCAHETO KBAAPATHUICCKOI0 OTKIIOHCHUAA.

IIpakTuyeckas padora Nel

Tema: «BbinosiHeHHe AeliCTBUI HA/I BEKTOPAMMY.

Lean padoTbi:chOpMHUPOBATh Y CTYJCHTOB YMEHUEHAXOAUTh KOOPAUHATHI BEKTOPA;IPOU3BOIUTD
NEUCTBHS HaJl BEKTOPaMH (CJIOKEHHE, BHIUNTAHUE, YMHOKEHHE BEKTOPA HA YHCIIO),BBIYUCIISATH CKAIISIPHOE
MIPOU3BEICHIE;BBIYHUCIISTH YTOJI MEX/Ly BEKTOPAMHU; HAXOANUTh IMPOEKIHIO BEKTOPa Ha OCh.

[Ipu BEIMOTHEHNN MPAKTUIECKON paOOTHI CTYJEHT JOKEH 3HATH:
OTIpeNieTIeHNs: BEKTOpa, MOAYJIb BEKTOPA, PAaBHbBIE BEKTOPA;
MpaBuiia paboOThI C BEKTOPaMH;
YCJIOBHSI IEPIEHAUKYJIIPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB;
CKaJIIPHOTO MPOU3BEICHUSI BEKTOPOB.
CTyaeHT IOJIKEH yMeTh:
®  HaxoJUTbh KOOPJAMHATHI BEKTOpa
®  BBIYHUCIATH CKAIIPHOE MPOU3BEICHUE;
® HaXOIUTh YIOJ MEX]IY BEKTOPAMU;
®  HaXOJAUTh MPOEKIIHIO BEKTOpa Ha OCh.
Iopsinox BhINOJTHEHUA PadOTHI:
1.M3yunts TeOpeTHUYeCKHi MaTepual mo teme «Bekropa B mpocTpaHCTBE».
2.PaccMOTpeTh IPUMEpPHI PEILICHUs TUIIOBBIX 3aJaHuH.
3. OTBeTUTH HA KOHTPOIHHBIC BOIIPOCHL.
4. BBIMOIHUTE CAaMOCTOSITENBHYIO PadoTy.
5. CnaTh oTUeT Mo NpoJIeIaHHOM padoTe.
Ilepeyensb cipaBo4HOIi TUTEPATYPHI:

1.boromonos H.B.[lpakTuueckue 3aHsATHs 10 MaTeMaTuke: Y4eOHOE MOCOOHe s CpeaHux mpod.
yue6.3aBenennii / H.B.boromomnos, Mocksa «Bpicmas mkomna»,2021.-495c.

2.boromosior H.B. Maremaruka: VYueb.us ccy3oB / H.B.boromonos, I1.M Camoiinenko.- M.:
Hpoda, 2022.-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



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

KpaTKI/Ie TCOPETUYECCKUEC CBEACHUSA

[IycTb B TpexmMepHOM MIPOCTPAHCTBE 3a1aHBI

BEKTOPBI OB MR SR PHESY N CERR PHESY CBOMMH KOOPANHATAMH.

1). Crostcenue nByx BEKTOPOB MIPOU3BOIUTCS MOIIEMEHTHO, TO €CTh €CIU c=a+b ,
KOOpJMHATHOU (hOpMeE 3aIMUCHIBACTCS:

C{Igéj'gézg}: {I;QJ';QZ;}-I'{I:;J':QZ:}: {I-_-I-I:_;:L'-_ +J':;f;+'—7:}

TO B

2) YMHOKeHHe BEKTOpa Ha YU CJI0.

B ciydae n-MepHOTO IIPOCTPAaHCTBA MPOU3BEICHUE BEKTOpA a = {a; ; 2; ... ; a,} Haucaa k MOKHO HAlTH
BOCTIOJIB30BABIIUCH CIEAYIONICH (HhOPMYIIOi:

k-a={k-a;k-ay;..;k-a.}

Ilpumep 1. HaiiTu nponsBeneHue BEKTOpa ]e_—il ={1;2} na 3.
Pemenne: 3 - = {3 1;3 -2} = {3; 6}.

3). KoopauHaThl BeKTOpA.

Bexrop AB 3amannslii koopauHaTamu Todek A(Ax ; Ay ; A,) 1 B(By ; By ; B,) MoXHO HaliTH
BOCIIOJIb30BABIIHUCH CIEAYIOUIeH hopmMynoit

AB={B.-A;By-Ay;B,- A}

Mpumep 2. Haiitu koopauHaTel BekTopa AB, ecmn A(1; 4; 5), B(3; 1; 1).

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

4)/IninHa BeKTOpA.

Ecau naHbl 1Be TOUKM MPOCTPaHCTBA A(Il; it El) u B(Iﬂ; Yy & ), TO IJIMHY OTpe3Ka A& vowmo
BBIYUCIIUTH 110 hopMmyIie |_,r";LEi'| = J(‘Iﬂ a ‘-Jfl:IE T (J"g B yljz + (zﬂ _‘?1)2

Ilpumep 3

A-39), Bl -3

Pemrenue: mo cooTBETCTBYIONIEH (hopMyIre:
|48 =J1- (-3 +(-3-5 = 4 +(-8) = J16+64 = B0 = 4.5

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

JaHb1 TOUukM ) Haiitu qnuny otpeska HB .

OT1BeT:

5. CkaJisipHOe Ipon3BeleHNe BEKTOPOB

CKaJIﬂpHLIM MPOU3BECACHUEM BEKTOPOB Ha3bIBACTCA IPOU3BEACHUE MJIMH BEKTOPOB Ha KOCHHYC yrIjia
MCKAY HUMHU.

asb = |a|s|b|scosg




6. 13 popmymbl 1 CKANAPHOTO MPOU3BEACHHUS MOYKHO HAWTH YIOJI MeK1Y BeKTOPAMM:

g e _"b X, o X, TV, * )

cos @ = . - =
' . 3, .2 | ’,
| a | b | NX+HYD oy Xp+ Vi

Mpumep 4. Haiiti yron mexmy Bektopamu a = {3; 4; 0} ub = {4; 4; 2}.
Pemenne: Haiinem ckansipHOe NpoOU3BEIEHUE BEKTOPOB:
ab=3-4+4-4+0-2=12+16+0=28.

Hailinem Mmomynu BEKTOpOB:

la| =32+ 42+ 0 =9 + 16 =25 =5
b = V4> + 42 + 22 =16+ 16 + 4 =36 = 6

Haiinem yron mexay BEKTOpamu:

ab 28 14
cosg=—""""=——="—"-
|- b 5-6 15

KoHTpoabHbIE BONPOCHI

Kax HaliTu cymMMy BEKTOPOB 3alaHHBIX KOOpAUHATaMu?
Kaxk HaliTi pa3HOCTh BEKTOPOB 3a/laHHBIX KOOpAUHATaMU?
KaxnaiiTy mpon3BeeHne BEKTopa Ha YHCI0?

Kax BBIYHCTUTH KOOPAMHATHI CEPEIUHBI OTpe3Ka?

Kax BBIUMCIUTG KOOPAUHATEI BEKTOPA?

Kaxk naiitu nnuny Bektopa?

HazoBuTte ycrnoBue paBeHCTBa JBYX BEKTOPOB.

Uto Takoe cKasipHOE MPOU3BEACHNE BEKTOPOB?

Kak HailTu KOCUHYC YyIJia MeXAy BeKTOopamu?

10. HazoBute ycioBue KOJUIMHEAPHOCTH BEKTOPOB.

11. Kak npoBepuTh NepneHuKyIIpHOCTh BEKTOPOB, 3aJaHHBIX KOOpANHATAMU?
12. Kak HaliTH IPOEKLIMIO BEKTOPa Ha OCh?

XA RN~

3apanus I CAMOCTOSITE/ILHOM padoThl.

Bapuanr 1

Ne

u/n Ha3ssanue onepauun Dopmy.ibl
—+ - — —+
a(l:-2:3),  b{:0;-13d(1:-2:3),  b{4:0;-1)

1 | Haiitn cyMMy BEeKTOpPOB d+ g{xi +X2; Vi +Va:Zy420}

E}+E{xi +X2; Y1 +V2: 2142 }
— —+ — -+
af{4;1;-3}, b{0;-5;2}a{4:1;-3}, b{0:-5:2}

—
_}—b{xi—sz ¥1 —}’z:zi—zz}

—3
- b{xi —Xz; ¥1—V¥2: Z:L—zz}

2 | HaiiTn pa3HOCTH BEKTOPOB a
.
a

HajiTu npou3BeneHue BeKTOpa
HA YHUCJI0

§=-3
Sl - x; 6y:6z}

H{—l:S:l}E{—l:S:i}’ & —uHcao & —uHcao & = -3

4 | BbIYMCIUTH KOOPAMHATHI Touka A(1:2:-3)(1:2;-3), Toyka B (-3;4;-1] ) .Touka




cepeHbI 0TPe3KAa

C- cepennna orpe3ka AB. C(¥c ¢ Yes ZC)
X, +Xx, Y.ty _z,+z,

X = == =

C 2 yC 2 . C 2

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

—s—
Haxoaum koopAuHATHI BEKTOpa ABAB m3 KOOPANHAT

5 | HaiiTi KOOPAMHATHI BeKTOPA KOHIA BLIMHC/UTE KOOP/IMHATEI HAYA/IA BeKTOPa
AB {x; — x4 :¥2 =¥y, 22 — 24}
—
AB fx; — x4 1y —¥y, 22 — 74}
—
6 | HaliTh qimHy BeKTOpa N
y BEKTOP i3,-20
[d] = sz +y2 +z2[al= sz +y? + 22
Q2:3:7),  BE9:0:2)d(-2:3:7),  BE9:0:2)
- | Beraucauts ckansipuoe 3. = - ] )
npou3Be/eHne BEKTOPOB @ o X¥1-X2 Y12 42472y
A-b=x;-X; +¥1 Y2 +21 25
= —= — =
af{2;0;1}, b{-3:1;2}a{Z; 0; 1}, b{-3:1:2}
g | HaiiTi ocunyc yria mesay cosq = 1 %2 +¥1¥V2 T 242,
BexTopam Vai +yi+zi VAl +yi 423
= = — =
IIpn xakux 3Havenusx M My afm;3; 1}, b{1;n; Z}afm: 3; 1}, b{1;n; 2}
? N 1 geKkTOPHI KOJLUIMHEAPHBI? N A
P PHEY (% "y, 2z,
- —= — —
af-4:0;1}, b{Z:7:8}a{-4:0:1}, b{2:7:8)
IIpoBepbTe ) i czo =0
10 | nepneHAMKYJISPHOCTH ¥i-XpHYi-Yat 2z -2 =
BEKTOPOB Xy X3 +¥1-¥2+2Z1-22 =0 _ycnoBue
NepueHIHKYJISAPHOCTH BEKTOPOB
Bapuanr 2
Ne
i Ha3zBauue onepauun DopmyJabl
= = = =
a{2:-3:4}, b{-1:2:0}af2;:-3:4}, b{-1:2:0}
i —+
1 HaiiTn cyMMy BEKTOPOB a+b [y + %2 ; Yy 4V2: 24425 )
- =
a+b{xy +X3; Y1 +¥2: 2142, }
= —= = —=
af{4;-5:7}, b{3;-1:2}a{4;-5:7}, b{3;-1:2}
2 HaiiTu pa3HOCTh BEKTOPOB =
P P ﬁ—b{xi—szfi—J’zizi—zz}
—
E—b{xi —Xz;i ¥1—¥zi zi—zz}
a{-2:4:0}af-2:4:0} & —uucno & —uucno § = -4
3 HaiiTi npousBeeHue BeKTOpa 5—-4 ’
HA YHCII0 B
dd{s - x; 6y :6z}
4 | BoIYMCIHTH KOOPAMHATHI Touka A(=3:1;2)(=3:1;2) Toukxa B (2;-3;1) ] Touka




cepeMHBI 0TPe3Ka

C- cepennna orpe3ka AB. C(¥c ¢, Yoo ZC)

_X1 X _ Y1ty z,= 172

¥e="3 0 Ye=Tm 2.

Touxa A(6; —3:4).(6;-3:4). Touxa B(l;-4;7] ).

—_——
HaxoauMm koopaMHATHI BeKTOpa ABAB w3 KOOpPAUHAT

5 | Haiitn koopaunaTl Bekropa | KOHUA BRIMHCIHTL KOOPAMHATEI HAYAIA BeKTOPA
AB {x; — x4 :¥2 —¥y, 22 — 24}
—
AB {x; — x4 :¥2 —¥y, 22 — 24}
pu—
6 HaiiTu niuHy BekTopa - :
y pexTop d02,-2
[a] = sz +y2 +22[a] = sz +y? + 22
— — — —+
af{-3:2:9}, b{-7:0;3}al-3:2;9}, b{-7:0:3}
- Beruncaurs ckajasipHoe .
MpOU3BECACHUEC BEKTOPOB ﬁ -h= ;\:1 - xz + :Fi - :Fz + zi - ZZ
E'E::xi "Xyt YVi-YotiZy-z;
— —+ — —+
a{4;1:0}, b{-5:3:1}a{4:1:0}, b{-5:3:1}
8 HaiiTn KOCHHYC Yyrjia Mexay
BEKTOPaMH cosq = 1 %2 +¥1-Y2t2zy2y
‘a’xf + yf + zf . ‘a’xg + y% + z%
— —+ — —+
Mpu Kakux 3Hauenmsx M M afm;5; 3}, b{Z:n;4}afm;5:3}, b{Z;n; 4}
9 uMn N gekTOpHI Xy V4 24
KOJIJIMHEApHbI? X ove oz
_}z ¥z 2z - -
af0; -3:2}, b{9:;4:6}a{0; -3;2}, b{9:4: 6}
IIposepnbTe
10 | mepneHAMKYJISPHOCTH Xy X3+ Vy-Vo+zy-2,=0
BEKTOpPOB Xy X2 +¥1-¥2+2Z1-2Z2 =0 _ycnosue

NEPNCHIUKYJISAPHOCTH BEKTOPOB

Kputepuii ouenku: «5» - 9-10 3amanmii; «4» -7-8 3amanmii; «3» -5-6 3aganmii

«PelleHHe NMPaKTUYECKUX 32/1a4 HA BbIYNCIEHHE I0IAdeid MOBEPXHOCTEH U 00bEMOB MPU3M».

IMIpakTHyeckas padora Ne2.

He.m; 3aHATUA: C(bOpMPIpOBaTB YMCHHUEC PCIIATh 3a/la4M Ha BBIYUCIICHUC rmomaneﬁ MOBCPXHOCTHU U

00BEMOB TIPU3M.

[Ipy BBIOHEHNM IPAKTUUECKON PAOOTHI CTYICHT JA0JKEH 3HATh:
omnpeesieHHEe NPU3MBbL, apajvieNienuIe1a, Kyoa U UX JJIEMEHTHI;

BHJIbI IPU3M: NIPsIMast, HAKIIOHHAs; IPABUIIbHAS;

BHJIBI TApAJUIENIETIUIIEIOB: TPSIMOM, HAKJIOHHBIN, IPSMOYTONBHBIH, Ky0;
JMarOHaJbHbIE CEUYEHUs IIPU3MBI, IIapaulesenunena, Kyoa;




(bopMyIIBI HaXOXKICHNUS TUIONIAAel OCHOBAHUS, OOKOBOH ITOBEPXHOCTH, TTOJTHOM MOBEPXHOCTH H
00BEMOB TTPHU3M.

CTyOeHT IOJIKEH yMeTh:

Beruuciars miomaab OCHOBaHMA, 0oKOBOM MOBCPXHOCTHU, IIOJIHOH IMMOBCPXHOCTHU U 00BeEM pUu3M.

HOpﬂZ]OK BBITNIOJIHCHUSA paﬁoTu:

1.U3yunTs TEOpeTHYEeCKHi MaTepual mo Teme «Perenne npakTH4ecKuX 3a/1a4 Ha BEIUHCICHUE
IUIOLIaieii MOBEPXHOCTEH U 0OBEMOB MIPU3M.

2.PaccMoTpeTh NpUMepHl peLICHHs TUTIOBBIX 3a1aHUM.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.

4. BBINIOJHUTH CaMOCTOSITEIBHYIO PadoTy.

5.Cmatp OTYET 10 MpoAeIaHHON padoTe.

IlepedyeHb cpaBOYHOM JIUTEPATYPHI:

1.boromonor H.B. [Ipaktuueckue 3aHaTUs IO MaTeMaTUKe: Y4eOHOE OCOOUe IS CPeIHUX mpod.
yue6.3aBenenuii / H.B.boromonos, MockBa «Beicmas mkomna»,2006r.-495c.

2.boromomoB H.B. Maremaruka: VYueb.must ccy3oB / H.B.boromonos, I1.L11 Camotinenko.- M. :
Hpoda, 2002.-400 c.

http://elhow.ru/ucheba/geometrija/geometricheskie-ponjatija/chto-takoe-prizma
http://ru.wikihow.com/Hal TH-TIITOAAB-TTOBEPXHOCTH-TTPA3MBI

Kparkue TeopeTuueckue cBeIeHusI.

MHoOrorpaHHUK, COCTaBJIEHHBIN U3 JIBYX PaBHBIX MHOTOYTOJLHUKOB AAs... A, 1 B|Bs.. . B,, pacnonoxeHHbix
B MapaJijIeJIbHBIX MJIOCKOCTAX, U N MapajieiorpaMMOB, Ha3bIBAaETCs MPU3MO MHOTOYTOIBHUKH A A;... A,
u B|B,...B,Ha3bpIBaIOTCS 0CHOBAHUSIMU TIPU3MBI, a MAPAIICIOrPAMMEI — 0OKOBBIMHU I'PAHAMM TIPU3MbI

By

he Puc.1

Puc.2

Buoicomoii npuzmsl Hazvleaemcs nepneHOUKyIap, OnyueH sl u3z 000U MouKu 00HO20 OCHOBAHUS HA

niaockocms opyeoeo (Puc.2)
Ecnu boxosvie pebpa npusmsl nepneHouKyIapHsl K RI0CKOCMU 0CHO8AHUS, Mo — npuzma npamasn (Puc.3)

Puc.3



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

Ecnu B ipsiMoii npu3mMe 0CHOBaHWE — MPaBUIbHBI MHOTOYTOJBHUK — HPU3MAa NPaBUJIbHASL.
[epneHaukyasipHOe cedeHHWe TPHU3MBI — 3TO TAKOE CEYCHHE, KOTOpOEe OO0pa3oBaHO ILIOCKOCTHIO
TIePIICHANKYJIIPHOM K €€ O0KOBOMY pebpy.

[Inowmansio MoJHON NOBEPXHOCTH MPU3MBI HA3bIBAECTCS CyMMa IUIOIIAIeH Beex €€ rpaHei

[Tomanso 00KOBOI MOBEPXHOCTH IIPU3MbI Ha3bIBACTCS CyMMa ILIoNIaiei ¢€ OOKOBBIX IpaHei

SnonH = S6OK + 2800/—1

[Inomwans 60KOBOI MOBEPXHOCTH MPSIMOIl MPU3MBI paBHA IMPOU3BEACHUIO NMEPUMeTPa OCHOBAHMA HA
BBICOTY TIPU3MEI

S6OK = POCH . H
Hapazmenenuned— OTO Ipu3Ma, OCHOBAHHUEC KOTOpOfI — napajjicaorpamMmm. Hapaﬂnenenﬂnea nMmeeT

IIECTh TPaHeil U Bce OHU MapajuieaorpaMMel. [IpoTHBOIONIOKHBIE TPaHU TTOTIAPHO PABHEI U MApaJlICIbHEL.
[Napamnenenuries; nMeeT YeThIpe MuaroHamu. Bece muaroHany mapaienenureia epecekaloTcsl B OJHON
TOYKE M ICTIATCS ITOU TouKoi momojaamM. OCHOBaHHEM IapaJlIeIICIHIIEeIa MOXKET OBITh JTI00as TpaHb.

[Mapannenenumnen, yeTbipe OOKOBBIC TPAHU KOTOPOTO — MPAMOYTOIbHUKH, HA3bIBACTCS MPSIMBIM.
I[Mpsmoit mapasutenenure, y KOTOpOro BCe MIECTh TPaHeil MPSIMOYTOJIbHUKH Ha3bIBACTCS
MPAMOYTroJbHBIM. TIpSIMOYTONBHBIH TTapaUIEIEHIIe ], BCE TPAHU KOTOPOTO KBaApaThl, HA3BIBACTCS
Ky6oM. Bce pebpa ky0a paBHBI.

[IpsiMoyToNBHBIN NapajIeNenuIes, Bce TPaHu KOTOPOTo - KBaIpaThl, Ha3bIBaeTcs Ky0oM. Bee pedpa
Ky0a paBHBI, a IJI0IIA/1b NOBEPXHOCTH KY0a paBHa CyMMe IUIOLIaeil IIECTH €ro IpaHei, T.e. MI0IAIH
KBajipaTa co cropoHoii H yMHOXeHHOH Ha miecTb. [1omia s moBepXHOCTH KyOa paBHa:

S=6H>

O6mBem Kyba paseH kyOy ero pedpaV =q°
Oo0pa3zen pemieHus 3aganui

3agayval. OcHOBaHMEM IPAMON TPEYTONBHOM MPU3MBI CITYKHUT IPAMOYTOJIBHBINA TPEYTOJIBHUK C
karetamu 6 u 8. [Lnomane ee moBepxHocTu paBHa 288. HalimuTte BBICOTY

F R B N R N i

Pemenue.



FHHOTeHy3a OCHOBAaHHUA paBHa 10 BI)ICOTy HEII‘/’II[GM u3 Bpra)KeHI/ISI JUIL  To1omaauv HOBerHO-
CTH 5‘ - E.S-J_ T .P.Iri

§—-2Sy 28848 _

= 10
P 24

h=

OtBerT: 10.
3anaua 2.HaiiguTe mromnia s MOBEPXHOCTH MPSMOI IPU3MBI, B OCHOBAaHUH KOTOPOH JIGKUT pOMO C

JMarOHAJISIMU, PaBHBIME 6 1 §, 1 O0KOBBIM peOpomM, paBHBIM 10.

- -
-

Pemienne.

Cropona pom6a (I BeIpakaeTcs Yepe3 ero IuaroHanu dyyds ¢bopmynoit

I 7 3
a—= E llli.'llldi ) ﬂri = 5

Hatinem mutomans pomba

1
Sp = a&“dz =24,

Torpaa rionia s MOBEPXHOCTU MPU3MEI paBHA
S=285cu + 560 =25p+4aH =48 +4-5-10= 248.
OtBeT: 248.

3anaua3. Haiimute OokxoBOoe peOpO MPaBUIHLHOW YETHIPEXYTOJIBHOW IPH3MBI, €CIM CTOpOHA €€
ocHOBaHMA paBHa 20, a mIomaab MOBEpXHOCTH paBHa 1760.

Pemenue.
[Inomans MOBEPXHOCTH IPABWIBHON YETBIPEXYTOJBHOM IPHU3MBI BBIPAXKACTCS 4epe3 CTOPOHY €€
ocHoBaHus @ 1 GokoBoe pedpo H Kax

§=2a"+4aH.

IToncraBuM 3HaUeHH i U S

1760 =2.202 +4.20-H

OTKYyZa HaXO0AuM, 4TO H=12.



1.

OtBeT: 12.

3apaua 4. Cocyn, nMmeromuid GopMy MpaBUIBLHOW TPEYTodbHON Mpu3MbI, Hammd 230

3
0 CM~

BOJBI U

MOTPY3WIN B BOAY JA€Taib. [Ipu 3TOM ypOBEHBH BOJIBI MOJHSUICSA C OTMETKH 25 CM JI0 OTMETKU 27 CM.

Hatimute 06beM meranm. OTBET BEIPa3UTE B

3
CM~

Pemnrenue.

[lo 3akony Apxumena oOweM jgeTanud paBeH 00BbEMYy BBITECHEHHOH €10 xuiakoctu. OObeM
BBITECHEHHOM KHIKOCTH PaBeH 2/25 UCXOIHOTO 00bheMa:

Vier = . 2300 = 184cm®.

oeT

HES

OTBet: 184.B cocyn, mMmeromuii popMy MPaBHILHON TPEYTOJIBHON TPU3MBI, HAJTIIA BOY. Y POBCHb
Bozb! poctruraeT 80 cMm. Ha kakoii BeicoTe OyeT HaXOAUTHCS YPOBEHb BOJBI, €CIIH €€ TIEPEIUTh B IPYTroi
TaKoH Ke COCyJ, y KOTOPOro CTOPOHA OCHOBaHUs B 4 pa3a Oouiblie, 4eM y niepBoro? OTBET BHIPa3UTE B

CM.

CoNOOrLON =

KoHnTposbHBIE BONIPOCHI.
Uro Takoe npusMa (OCHOBaHUS MPU3MEI, OOKOBEIE TpaHu, pEdpa)?

Urto Takoe BbICOTa IPU3MBI?

Urto Takoe AUaroHaib MPU3MBbI?

Uro npeacraBiseT co00i TUaroHaIbHOE CeUeHUE MPU3MBI?

Kaxkas mpu3ma Ha3bIBaeTCs IPpSIMON (HaKJIOHHOH)?

Kaxkas mpu3mMa Ha3bIBA€TCS IPABHIILHOM ?

Uro Takoe 60K0Basi MIOBEPXHOCTH MPU3MEI (ITOJTHAS TIOBEPXHOCTH MPU3MBI)?
Uemy paBHa OOKOBasi MIOBEPXHOCTH MPSMOU MTPU3MBI?

UTto Takoe mapauienenumnes?

. [lepeuncnuTe cBoOiCTBa MapayieNenunea.

. Kakoit mapannenenunen Ha3pIBaeTCs NIPAMOYTOIBHBIM?

. Uto Takoe NTuHENHbIE pa3Mephl MPSMOYTOIBHOTO Mapaenenunena?

. Uro takoe xy0?

. Uemy paBeH KBapaT AUaroHajJl B IPSIMOYTOJBHOM Mapajuiesienuneac?
. Kak paccuutars 00beM Ky0a, IpsIMOYTOJIBHOTO Napajuienenunena?

3aganus I CAMOCTOSITEILHOU padoThI:

1 Bapuant

Haf/i,Z[I/ITe JAWaroHaJib Mapajuiejcnuneaa.

I[J'II/IHa, IIHUPUHA, BBICOTA MPAMOYT'OJIBHOI'O ITapajljieiienuiceaa COOTBETCTBECHHO PaBHbBI 3 CM, 6 CM, 7 cM.

2. Haiinure cTOpOHY OCHOBAHUSA U BBICOTY IIPABUIBLHOU YETHIPEXYTOJILHON IIPU3MBIL, €CJIU ILIOMAAb IIOJIHON

OBEPXHOCTH paBHa 40 cM?, a oAb 6OKOBOM IOBEPXHOCTH paBHA 8 cM”

3. Haiinure 00BEM mpsiMOro MapajulesienuIesia, eciid ero OCHOBaHHE MMEET CTOPOHBI 4 ¢cM M 5 cM, yroia

MEXIy HUMU 45°, a O0KOBbIe pEOpa paBHEI § cM.



4. JluaroHajab MPaBHJIBHOH YeTHIPEXYTOJBHOM NPU3MBI PaBHA 4 CM U COCTaBIISIET C MJIOCKOCTBIO OOKOBOM
rpanu yron 30° . Haiinute 00b€M pu3MBI.

5. OcHoBaHueM OpSMON MPU3MBI SIBIISIETCS pOMO CO CTOPOHOH 12 cM 1 ocTpeiM yriom B 60°. MeHblee u3
JIUaroHaJIbHBIX CEUCHHH SBIIsIeTCA KBaapaToM. Haiitu 00bEM MpU3MBIL

6. OcHoBaHHE MPSAMON MPU3MBI — MPSIMOYTOJIBHBIN TPEYTroNbHUK ¢ TUNoTeHy30i 10 cM u kareToMm 6 cwm.
Bonpmmii kareT TpeyroibHMKa B OCHOBAaHHMHM MPU3MBI PaBeH JAMArOHAIM MEHbIIEH U3 OOKOBBIX TpaHEei.
Haiiti 066EM pu3MBL.

7. CKOJBKO KT KPacKH MoTpedyeTcs Uil TOKPACKHU (C y4ETOM IOJjIa U ITOTOJIKA) MOMEIIEHHs pa3MepaMu 12 x

5 x 3 MeTpa, ecii pacxoj kpacku Ha 1 M” cocrasisier 250 1? 2 BapuaHT

1. JlnuHa, mumpuHA, BHICOTA MPSMOYTOJBHOTO Mapajuleienuiiesa COOTBETCTBEHHO paBHbI 1 cM, 4 cMm, 5 cm.
Halinute nuaronans napajienenumnena.

2. Haiinute cTOpOHY OCHOBaHHUS M BBICOTY NMPAaBUIBHON YETBIPEXYTONBHOW MPU3MBI, €CIIH IUIOIAIb MTOJTHON
MOBEPXHOCTH paBHa 52 cM?, a IIomaab OOKOBOM MMOBEPXHOCTH paBHa 44 cm”.

3. Haiigure 00BEM IpsMOTO Mapajulesienuneaa, eciii ero OCHOBaHHE MMEET CTOPOHBI 3 cM U 4 cM, yroia
Mexry Humu 30°, a 60koBbIe pEOpa paBHBI 6 CM..

4. Haiitin 00pEM MPAMOYTOIBHOTO TapaliesieNuIena, y KOTOPOr0 CTOPOHBI OCHOBaHUS paBHBI 12 cM 1 16 cMm,
a JMaroHajgb mapajienenunena cocrasisieT 45° ¢ miuockocThio ocHOBaHUA.HalTu 00BEM HpAMOYroIbHOTO
napajulelenuIeaa, y KOTOporo CTOpoHbsl OCHOBaHUS paBHBI 12 cM U 16 cM, a quaroHanb napajulelenuneaa
cocTaBisieT 45° € MIIOCKOCTBIO OCHOBAHUSL.

5. OcHoBaHueM NpsIMON TPU3MBI SIBISIETCS pOMO CO CTOPOHOH 6 cM W ocTpbIM yrioMm B 60°. MeHbliee u3
JIUaroHaJIbHBIX CEUCHHH SBIIsIeTCA KBaapaToM. Haiitu 00bEM MpU3MBIL

6. OcHoBaHuE NPAMON MPHU3MBI — MPSAMOYTOJIBHBINA TPEYTOJIBHUK C TUnoTeHy30i 10 cM m kaTteToM 8 cMm.

MeHnbImHit KaTeT TPeyroJbHUKAa B OCHOBAHWH MTPU3MEI paBeH TWAarOHAIN MEHBITICH U3 OOKOBBIX TpaHeil. Haliti
00BEM TIPU3MBI.

Kpurtepuii oneHOK 1o 3aJaHUSIM CAMOCTOSITEIbHOI PadoThI:

«5» -6 3aganuit; «4» -5 3agaHuii; «3» -4 3aJ1aHAS;

IIpakTuyeckast padora Ne3

«BbluncieHne JI0MAAel MOBEPXHOCTel 1 00beMOB IMPAMM/L M YCeYEHHBIX MUPAMUI».
Hean 3ans1THA:cHOPMUPOBATE YMEHUE PELIATh 33a4y Ha BHIYMCICHHUE IUIOLIAAeH TOBEPXHOCTH U 00BEMOB
nmupamMua U YCEUCHHBIX ITMPAMUI.
[Tpu BEINOJIHEHNH MPAKTHYECKON paObOTHI CTYJEHT IOJKEH 3HATh!
e onpejaeNeHHE NMHPaMH[bl, YCEUYCHHON MUpaMuabl (OCHOBaHUE MUPaMUAbl, OOKOBBIE IpaHH, pEdpa,
BEBICOTA);
e  BHIBI NUpPaMuA (IpaBUIbHAS, HEMIPABUIIbHA);
e  (QopMyIbl AT pacyeTa IIoNaaei 1 00beMOB MIUPAMU/L, YCEUESHHBIX TTHPAMULI,;
CBSI3b MEXIY CTOPOHOW OCHOBAaHMS MPABUIILHON TPEYTOJILHON MUPaMUIbl U paiycaMyd BIUCAHHON
Y ONMCAHHOM OKPYXHOCTH;
e  JIBYI'PaHHBIN yroj Npyu OCHOBAHUH NTPaBUILHONU MUPaMUbL;
CTyZeHT I0JIKEH YMETh:
. MIPOU3BOINTH PACUET TUIOMIAJEH MOBEPXHOCTH T 00BEMBI ITMPAMHU/IBI ¥ YCEUCHHOM MUPaMHU/IBL;
° pelaTh NpOCThIe 3aJa4X Ha MPIMEHEHUE MIAPAMHU/IBI B
IMopsinok BbINOJIHEHNsI padOThI:
1.U3yunts TeopeTndeckuii Matepuain o teme «Ilupamuga.ycedennas nupamuiay
2.PaccMoTpeTh puMeps! peLIeHHs TUIIOBBIX 3aJaHUM.
3. OTBeTHUTH HA KOHTPOJIHHBIC BOIIPOCHI.
4. BBIIOJTHAUTH CAaMOCTOATEIBHYIO PaboTy.
5. CaaTh OTUeT MO NpOJIeNIaHHOM paboTe.
Ilepedens cipaBo4HOIl TUTEPATYpPBI:



v

, Y KOTOPOro oaHa rpaHb — OCHOBAaHUC MUPpaMHJIbl — IMPOU3BOJBHBIN

Ha3bIBaCMOU

W BEpIINHOM,

VYue6.mns1 ccyzoB / H.B.boromonos, [1.L Camoiinenko.- M. : [Ipoda,

KpaTkue TeopeTrnyeckue cBeIeHUs

1.boromonios H.B. IlpakTtuyeckue 3aHATHS O MareMaTHKe: YdeOHOe mmocoOue Juisl cpeaHux mnpod.
BEPIINHON THPAMUIBI.

MHOTOYTOJIBHUK, & OCTalbHble — OOKOBbIE T'PaHU — TPEYTOJbHUKU C OOIIe

yue6.3aBenennii / H.B.boromonos, MockBa «Beicmas mkoma»,2016r.-495c.

2.boromonos H.B. Matematuka:

2022.-400 c.
IInpamuga — 3T0 MHOTOTPaHHUK
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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/

Ecnu ocHOBaHUE MupamMuibl — MPaBUIIbHBIM MHOIOYTOJIBHUK, & BEICOTA OIyCKAETCs B LICHTP OCHOBAHMSI,
TO — MUpaMUAa NpaBWJbHasA. B mpaBuibHOW mupamuie Bce OOKOBBIE peOpa paBHEI, Bce OOKOBBIE TPaHH
paBHBIE paBHOOEAPEHHBIE TPEYTONBHUKH. BBicoTa TpeyroimpHMKa OOKOBOHM T'paHW MPABIJILHOW HHpPaMHUIbBI
Ha3bIBACTCS — anogema npasuibHOl RUPAMUObL.

Ceuenue napasienbHOe OCHOBAHUIO MUPAMUIBI ASTUT MUPAMUIY Ha BE YacTH. YacTh MUPaMUIBI MEXITY
ee OCHOBAaHHEM M JTHUM CEUeHHEM — J3TO YycedeHHas mupamMuaa. DTO CeueHHe IS YCeUeHHOW MUpaMUIbI
SIBJISIETCSI OJHUM W3 €€ OCHOBaHUM. PaccTosiHME MEXIy OCHOBAaHHSMM YCEUEHHOW NHUpaMUIbl Ha3bIBACTCA
BBICOTOW YCE€UEHHOW NMUpaMUAbL. Y ceueHHasl MUpaMuAa Ha3bIBAETCS NMPaBWIBHOM, €CITM MUpaMUa, U3 KOTOPOH
oHa ObUIa moiydeHa, Obia mpaBUiIbHOW. Bce OOKOBBIE TpaHW NMPaBWIBHOW YCEUEHHOH MUpaMHIBI — 3TO
paBHbIC paBHOOOKME Tpamenuu. BrpicoTa Tpamenuu OOKOBOW TIpaHM TNPaBHIBHON YCEYEHHOH NHpaMuIbl
Ha3blBaeTCs — ano(ema NpaBUIbHON yCEUEHHOW MUpamMuabl

Mupamnmaga

(i — exrrooghenral
IpodspoaeEHan ITHPanEALa
(S oy — PLRTO LN OO R OGO )

/ S.-r-r:r-.t.-.- s S-l'}.-:-n: = Sm-;.-

V = LS{J#'.’I’ . H
3

IMpasasHaA® MTHPanMHAILa

(7 — e LATETIE? DCHOGE AR}

Srﬁrn—; — l "IJ ~ ‘F
2

TpoMzBOoRbHaAR YCSHUSHHAA THPaMMITHA

ﬂ\\ (S & Sa FLTELL TN RIS R )
S = S, .5+ &5,

R TA RS

= éH -{SE+SE+1,I'.5‘1SE)

IlNMpasMaeEHAS YCOUEHHAR MHPANMBLA
(7 e FPa — meproveniprnt oOCHoSer et )

1

Oo0pa3ubl pelieHust 3aga4

3apaua Nel. B npaBuinbHOM TPEyroNbHON TUPAMHUIIC SABC wennans ocHoBanns ABC TIEPECEKAIOTCS B
touxe O. [Tnomap TPEyroJIbHUKa ABC paBHa 2; 00beM mupaMubl paBeH 6. Haiinure miunHy
OTpe3Ka 0s.



B
A
Ly
Pemenue. Orpesox IS ricora Tpeyromproit muapamus SABC,
ee 00beM BeIpaxkaeTcst popMyon
V= : S S0
= 3oasc SU
Takum 00pazom,
3V 3-6
S50 = =— =0
S__”][‘ E

OtBeT: 9.

3agaya 2. B npaBmwiIbHONM TpeyronbHON nupamue SABC wenuannt ocnosanns ABC [IEPECEKaOTC
B touke . ITnomams Tpeyrompuuka ABC papma 9; o6wem mmpamumsl pasen 6. Haiigure ammmy
orpeska U5,

Pemrenne.

otpesox (IS ricoToit TpeyronsHoit mupamumsl SABC | ee 06bem Boipakaercs popmyoit

|
II-'H - ES_.'[E{_" " ?O
Takum o6pazom,
S50 = v = ﬁ =2.
S__] B 9

OtBerT: 2.

3agaya 3. B mpaBUIBHON YETHIPEXYTOJBHOW MUPaMHUIE SABCD rouka O — LICHTP OCHOBAaHWA, §—
Bepumna, S8 = 13, AC = 24. Hajinure nmny orpeska SO.

Pemrenne.

B TPABMIBHON MHpAaMHIE BEPIIMHA MPOCHHPYETCS B IEHTP OCHOBAHHMS, clexoBaTenbHo SU) sBsercs
BBICOTOM MupamuIbl.Toraa o teopeme Iudaropa

Sﬂ = \J‘ESBE Bﬂ: = \I."E.'Bl (g)_ = ﬂh-"'l I 69 I-l—l- = 5

OtBerT: 5.



3anaua 4. B npaBuibHOM TpEYTroJbHON THUpaMUIe SABC 1ouka M — cepenuHa pedpa AB‘, S BEpIINHA.
H3BecTHO, 9TO BC =3, a Turomaas OOKOKOH TOBEPXHOCTH MHUpaMUAbl paBHa 45. Haiinure nmuHy
OTpe3Ka SM.

A
Pemenue.

Haiinem mnomans rpanu SAB.

Seox 45
=—=15.
3 3

OTtpe3ok SM spnsercs memmanoit IIPaBWIBHOI'O TPEYTOJIbHUKA SAB, a 3uaunr, ero Beicotoit. Toraa

Ssag =

28sap 28sap  2-15
SM = = = = 10.
AB BC 3

OtBeT: 10.

3agauaS.B npaBuibHOM TpeyroiapHoi mupamuae SABC Touka L — cepeauna pedpa AC, S — BepiimHa.
N3BectHO, uTOo BC = 6, a SL = 5. Haiinure 1turomaaps O0OKOBOW MOBEPXHOCTH TUPAMHUTHI.

Pemienne.

Otpe3ok SL sBisieTcss MEAMaHOW TpaBWIbLHOTO TpeyronbHuKa SAC, a 3HAYUT, W €ro BHICOTOM.
BokoBbIe rpaHy UPaMHJIBI PABHBI, TOITOMY

3
Seox = 3Ssac =3 5AC-SL=SBC-SL=5-6-5=45.

] S

OrBerT: 45.

A



3agaya 6. Jana npaBuiIbHas 4eThIpEXyroJIbHAs MHUPaMUIA.

Croponsl ocHOBaHUS @ = 3 cM, Bce O0KoBBIe pebpa b = 4 cm. Haligure 00beM nupaMusL.
Pewenue:

Jis Hayana BCIOMHUM, YTO JJIs pacdeTra oobeMa moTpedyercs BpICOTa MUpaMuAbl. MBI MOYKEM HailTh ee

o T€OpeME HI/I(I)B.FOI)&. HJ’I}I 3TOro HaM HOTpC6y6TC}1 JJIMHAa JUaroHajlin, a TOYHEC — €€ IIOJIOBHHA. TOI‘,E[a

3Hasg JIBE U3 CTOPOH MPAMOYTOJBHOTO TPEYTOJIbHHKA, Mbl CMOXKEM HaWTH BBICOTY. JIJ'ISI HayaJjla HaXoauM

JUaroHajib:

B 2 B
d”=a +a [loncraBum 3HaYeHUS B POPMYITY:

B 2 ¥
d =3"4+3 =94+9=18cm

d= 1.,.-""E: 4.25cem

Bricoty /1 MbI HaliieM ¢ momotisio d u pedpa b:

4,25 7 2

+4°=\4.5+16=1/20.5=4.5cm

TenepL Haﬁ,Z[CM IJI01IaAab KBaI[paTa, KOTOpLIﬁ JICKUT B OCHOBAHUU HpaBHJ’ILHOfI HI/IpaMI/I,Z[LII
. 2 2
S=3 =9rm

[ToacraBuM HaliIeHHBIE 3HAYCHIS B (OPMYITYy pacueTa o0bhema:

1 . 3
V=—x9%x4.5=13.5em
3 Orser:13,5
KOHTpOJ'H)HBIe BOHpOCI)L

1. Yrto Takoe mupamua (OCHOBaHHE MTUPAMHUIBI, OOKOBBIC TpaHu, péopa, BEICOTA)?

2. Yro mpencTaBiseT COOOH ceueHHs MHUPAMUABI TUIOCKOCTSMH, MPOXOISIIMUCIICPE3
BEpIINHY?

3. Uro Takoe AMAroHaIBHOE CEUEHHE TTHPaMHUIBI?

eé


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

OOBsiCHUTE, UTO TaKOE YCEUEHHAs IHpamMuia’?

Kakas nupamua Ha3bIBaeTCS MPaBUIbHON?

Uro Takoe arnodema npaBUILHON MUPAMUIBI?

Uemy paBHa OOKOBas MOBEPXHOCTH MPABUIIBHOMN MAPaMHUIBI?
Kak nHaiitn 00beM nupamMuip!?

Kak HaiiTn 00beM ycedeHHO# mpaMuIbI?

10 Kaxoe npuMeHeHne HalTM TUPAMUJIBI B CTPOUTEIHCTBE

©oo N0

3agaHus IS CAMOCTOSITENILHOM PadoThI

1 BapuaHTt
7. B mpaBuibHO# TpeyroiabHO# mupaMuae 60KoBoe pedpo paBHO 4 ¢M, a CTOPOHA OCHOBAHHMS PaBHA 6 CM.
Haiinure 00péM mupaMupl.
8. B mpaBuibHON 4eTHIPEXYTONBHOM MUpaMHIIE CTOPOHAa OCHOBaHUA paBHa 10 cM, a Bbeicora — 12 cM.
HailiguTe mmomane moJHOM NOBEPXHOCTH MUPAMUIBL.
9. Anodema mpaBUIHHON YETHIPEXYTONFHOM MUPAaMUABI paBHA 3 CM, TUIOCKHH yroi mpu Beprimae 60°.
Haiitu 00bEM nupamuib.
10. Jana ueThlpéxyroipHas NUpaMHla, BeICOTa KoTopod 6 cMm. Ha paccrossHum 4 cM OT BEpIIHUHBI

IUpaMHUIbl TPOBEIEHA IIOCKOCTh MapajulesibHas OcHoBaHWio. Haiitu miomans MmoBepXHOCTH U 00BEM
TIMPAMUIBI, €CJTH TUIOMIA (b TIOBEPXHOCTH MOMyYEHHOM MMpaMHIbl paBHa 25 ¢cM’, a 06bEM paBeH 53 e’ .

11. ITo ctopoHe ocHOBanust ¥ BbICOTe h HaliauTe anodeMy MpaBUIBHON MUpaMHUIBL: 1) TpeyroiabHO; 2)
YeTBIPEXYTONBbHOMN; 3) MECTUYTONbHON

2 BapuaHT

1. B mpaBmiIsHON 9eTHIPEXYTONBHON paMu/ie 00KOBOE peOpPO COCTABISET C IUIOCKOCTHIO OCHOBAHUS yroi 45° .
CropoHa OCHOBaHHMs TMpaMubI paBHa 6 cM. HaiiTu 00bEM MupamMuIsL.

2.B mpaBuIBHON TPEeyTroiIpbHON MupaMue 00koBoe pedpo paBHo 10 mM, a BeicoTa paBHa 8§ aM. Haiimure 00bpEM
MTUPaMUJIBL.

3.B mpaBmIbHON YETHIPEXYTOMBLHON MUpaMUIe CTOPOHA OCHOBAaHUS paBHa 6 cM, a BeicoTa — 4 cMm. Haifnure
TUTOIIA b TIOJTHOM MOBEPXHOCTH THPAMHUIBI.

4.1lo cropoHe ocHOBaHUs | BbIcoTe h HalauTe OOKOBOE peOpO NMpaBUIILHOW MUpaMUABL: 1) TpeyroibHOH; 2)
YETHIPEXYTOIBHOMN; 3) MIeCTHYTOIBHOH.

12. CKOJIBKO JIMTPOB BOJBI BMEIIAET sIMa, BBIPHITAS B BHUJE YCEUEHHON MUPaMMIBI, €CITU BBICOTA SIMbI
1,5M, ctopona HmxHEro ocHoBauus 0,8Mm, BepxHero — 1,2m?

Kpurtepuii ouieHOK 10 3aJaHUAM CAMOCTOATEIbHOI PadoThI:

«5» -5 3apannii«dy -4 3agannii; «3» -3 3amaHug;«2» - MEHBIIE 3 3aJaHUN

IIpakTuuyeckas padora Ned

«PerieHne npakTHYeCKHX 32124 HA BbINOJIHEHHE 3eMJISHBIX pA00T M CTPOMTEJbHBIX
KOHCTPYKIUID).

Hean padoTsl: chopMHPOBATH YMEHUE BHIUUCIIATE 00BEM KOTIIOBaHA, 00BEM OOpATHOM 3aCBITKU
KOTJIOBaHa, €CJIM BHYTPH KOTJIOBaHA yCTaHOBIECH QYHIAMEHT.  YMETb BBIIOJIHATD AEICHUE YHCEN C
OCTATKOM U HaXOJUTh KOJIMYECTBO MPOMEXKYTKOB MEKIY MONEPEUYHBIMH CTEPKHIMHU KOHCTPYKLHUII.
[Tpu BEIMOTHEHUH MPAKTUUECKON paOOTHI CTYCHT J0JKEH 3HATH:

v ®opmyity pacdera 00beMa 3eMIISTHBIX paboT IIPU OTPHIBKE KOTIOBAHA;

v ®opmyiy pacyera 00bEMa 00paTHOM 3aCHINKU KOTJIOBAHA;

v ®opmyny pacueta O0beM 3eMIISIHBIX pa0OT MPH OTPHIBE TPAHIIIEH:
CTyZIeHT I0JDKEH YMeTh:

v’ BBIYUCIATH 00BEM 3EMJIISHBIX pabOT IPU OTPHIBKE KOTJIOBAHA,



v’ BBIUHMCIATH 00BEMA OOPATHOM 3aChIITKH KOTIOBAHA.
IMopsinok BbINOJIHEHHS PA0OTHI:
1.M3yvums meopemuyeckull Mamepua. no meme.
2.PaccMoTpeTh mpuMeps! pelIeHns TUIIOBBIX 3aJaHHH.
3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
4. BBINOIHUTE CaMOCTOSITENBbHYIO PadoTy.
5. Cnatp oTUeT 1o MpoJIeNanHoi padore.
Ilepeyens cipaBo4HOIl JTUTEpPATYphI:
http://www .studfiles.ru/preview/2656286

KpaTkue TeopeTrnyeckue cBeieHUS
Pemrenue 3a1a4 Ha BBINOJIHEHUE 3eMJIAHBIX PadoT.
B o6mem ciiydae 00beM 3eMITTHBIX pabOT IpH OTPHIBKE KOTJIOBaHA OyIeT:

'EE@'
Ve =L(R+ B +4R,)
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rae he, — cpennsis riryOuHa KOTIoBaHa, M;
Fi, F2, Fo — mioniass KOTI0BaHa COOTBETCTBEHHO MOHU3Y, IOBEPXY U TIOCEPEIMHE, M .
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hinaxt = hmin il = 1,5 + 0,020 x 15,50 = 1,86 m.

b +hy | 154186

h =168

CpenHuii pa3mep CTOPOH KOTJIOBaHA:
an = 15,50 m. a;p = a;; F2h,xm = 15,5+2 x 1,68 x 0.67 = 17,76 m.

_aytay _ 1550+1776
2

=16,63

ty

1=0,020
T
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KotaoBaHn nmoj 31anue



219=17.76
< 2=16.62 >

e );7777

F

a11=15,20
i

>

Cpenuuii pasmep CTOPOH KOTIOBAHA:
b = 54,50 m; b, =bi; +2hcp><rn =54,50+2 x1,68 x 0.67 = 56,76 Mm;

buthy, 5450+ 5676
2

=55,63a

blill =

|__': bi1o=56"7&

‘p--l

s bo1=55,63
}
o ,f/:

iy
b11=54,50
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Pucynok 6 KotjioBan noa 31anue

Fii=aub, = 15,50 ><54,50 =845 M2;
Fp,=apbp=17,76 X 55,63 = 988 M2;
Fo=agby = 16,63 x 55,63 = 926 m?*;

%(845+988+4-926) = 1551M3l

VKI =
himaxi = humin +il = 1,86 + 0,020 x 18,00 = 2,28 m.
th (+h_ .t 2284+186
hql_ max 1 min __ E =2,|:|?M,
2

1=0,020

bipp=2,25
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Pucynok 7 Kot/i0BaH noa 3qanmue

Cpennuii pa3mep CTOPOH KOTJIOBaHa:



a; = 18,00 m. aj; = aj; +2he,xm = 18,0 + 2 x2,07 % 0.67 = 20,78 m.

_aptay, 180042078

=1939
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a;j1=15,00
-
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CpenHuii pa3mep CTOPOH KOTJIOBaHA:
b1 = 18,50 M; by, = by +2hexm = 18,50 +2 x2,07 X 0.67 = 21,28 m;

byth, 183042128
o= ” = ;
|__(_ 1:-12:21,28

=19 89
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sy bp1=1%. 8%
o ?

by1=12.50
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Pucynok 9 KotJioBaH noa 3nanue

Fi=a;b, = 18,00 X 18,50 =333 Mz;

Fin=apbn = 20,78 x21,28 =443 Mz;

Fo=agby = 19,39 X 19,89 =386 M2;

207
» 3

——(333+443+4 . 386) = 801,
VK2 = 6
V=V+V,=1551+801=2352 M,
O0BeM 3eMIIHBIX paboT TPU OTPBIBE TPAHIICH:
_ K +E

v

-

V.

L.

rae Fi, F, — muiomam nornepevyHoro ceueHus TpaHien Ha e€ KOHIax B M2,

L — nmuna tpanmen B M.(L=50 m.);

[[Inpuny TpaHmien 1o AHY npuHUMaeM b, = 0,7 M;

I'my6uny Tpanmen(h,,) npuaumaem pasaoit 3,00 wm;

Kpytnszny otkoca(m) ycTaHaBiIMBaeM B 3aBUCHMOCTH OT BHJA IPYHTa U TIyOMHBI TpaHmeu (m =
0,75);

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

Fi=h(bi: by)/2=3,00(0.7+4.12)/2 = 7,23m";

himaxt = hmin +11 =3 + 0,010 x 50 = 3,50Mm.



by =by +2h ey xm=0,7+2 3,50 - 0,75 = 5.95 m. ;
F> = B (bi- b3)/2 = 3,50 (0.74+5.95)/2 = 11.64 M?;
Voi=Fyx L=1723-50=361.5;

Vio=F> x L=11,64 - 50 = 582 m*;

V= (V1 + Vi2)2=(361.5+582)/2=471.75 M’ ;

i
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38}13HI/IH AJIS1 CAMOCTOATE/ILHOTO PECIICHUSA

3AJTAYA 1. Onpenenuts 00bEM KOTIIOBaHA, UMEIOIIETO BU (CMOTPHUTE PUCYHOK).
b2:5 ,7

0,=6,3mF

b1:3,7

Peurenue:
V= F- HF = b,+b, | [ ,+], ;
2 2
+ +
DF,, = 3’725’7 : 4’326’3 =4,7-53=2491 "

2)V=2491-2=4982~ 503
OrtBer: 501,

3apaua 2. Onpenenuts 00bEM 00paTHOH 3aChIIKK KOTIOBaHA, €CJIM BHYTPH YCTaHOBJICH (PyHIaMEHT B
(hopme npaBrIIbHON TIPU3MBI. [laHHBIE CMOTPETH Ha PUCYHKE, H300pa)KEHHOM B pa3pese.

1,8V L
4

A\ | ]



1,5m

T I

0.2 1,0 0,2

/ /
Pemenne: KotnoBan —310 npaBUJIbHAA yceqéHHaﬂ nupamMuyaa.

b,+b,| [ ,+],
2 2

2.  dyHmaMeHT — 3TO MPaBWIbHAS YeTHIPEXYTONbHAS TIPHU3Ma

1. VKOTH. =F® - H F=

VnpA :SOCH. : h~V06p.SaChII'IKM: VKOTI]OB. - Vd)pr,aMEHTa.

3. Fo= 1’4’2'1’4 - 1’8’;1’8 =1,4-1,7=2,52( m’]
4. Vi =FP-H=2,52"-2=5,04 (1.
5. Vige=1-1-1,5=1,5).
6. Vospsacsm = 5,04 — 1,5 = 3,54 (m?).
OTBET: 3,54 »* .
3anaua 3. L
Hano: f
200<u<350 w \
£ =6700 : :
n=2? | |
u ! [
! !
u ‘ ‘
\ \
PEIIIEHUE: ! !
1) 6700 350 6700 = 350 -19 + 50;

350 19— 50 € [200 :350]

3200 ya

3150

—50(ocT)—
2) 670=350-18 +400 ; 4006[200;350)/
3) 400:2=200 ;  200& [200;350]

4) 6700=350"-18+2-200

BBIBO/I: mist naHHO#M KOHCTPYKIIMK HeoOxoaumMo 18 mpomexxyTkoB 1mo 350 . u 2 mpoMexyTKa 1mo

200m

IIpakTu4yeckas padoraNes.

«Pemenue 3aaav HAa BbIYUCJICHHUEC rmoma)leii MOBEPXHOCTHU H 00beMOB HUJIAHAPOB».

Lenw 3ansiTust: chopMUpOBaTH YMEHHE PeIlIaTh 3a1a4K HA BRIYUCICHHUE IIJIONIA IeH MTOBEPXHOCTH U

00BEMOB LIMITUHIIPOB.
[Tpu BEIMOTHEHUH MPAKTUUECKON PaOOTHI CTYICHT JA0JKEH 3HATh:
e  OmIpelelcHUE IUIUHAPA U €ro JJIEMEHTOB;




®  BUJbI CEUCHUI: OCEBOE CEUEHUE, CEUYCHUE MEPIEHIUKYISIPHOE OCH LUINHIPA;
e (QopMyIIBI AT pacyeTOB IUIOIIAACH U 00HEMOB.
CTyaeHT OJDKEH YMeTh:
® MPOU3BOJUTH pPacyeT IUIONIa e OCHOBaHU, OOKOBOM MOBEPXHOCTH MOJTHON MOBEPXHOCTH U
00bEMOB THIHMHIPOB;
®  [IPUMEHSThH NOJyYEHHBIC 3HAHWS NIPU PEIIeHUH 331a4 ¢ Tpo(ecCHOHaTbHOM HAPaBIEHHOCTEHIO.
ITopsinok BbINOJIHEHHSI PadOThI:

1.M3yunTh TeopeTuyecKuil MaTepual no TeMe «Pelienne 3a1a4 Ha BBIYMCICHUEIIONAAeH
MOBEPXHOCTH U 00BHEMOB IIUIIMHAPOBY.

2.PaccMoTpeTh IpUMephI PEIICHHS THITOBBIX 3aIaHUH.

3. OTBETUTh HA KOHTPOJIBHBIC BOIIPOCHI.

4. BBIOTHUTH CaMOCTOSITENFHYIO pabOTyIIO pelIeHNI03aad Ha BEIYMCICHUE IUIOMIaIei
MOBEPXHOCTH U 00HEMOB IIMIINHAPOB.

5. CnaTh oTUeT MO MpoJIeNIaHHOM padoTe.

Ilepeyensb cipaBo4HOIi TUTEPATYPHI:

1.boromornoB H.B. IlpakTudeckue 3aHATHSA IO MaTeMaTuke: YdeOHOe MOCo0ue I CpeIHuX mpod.
yue6.3aBenenuii / H.B.boromonos, MockBa «Beicmas mkomna»,2016r.-495c.

2.boromosior H.B. Maremaruka: VYwue0.ms ccy3oB / H.B.boromonog, I1.M Camoiinenko.- M. :
Hpoda, 2022.-400 ¢

KpaTkue TeopeTnyeckue cBeeHus.
LHununop — sto Teno (o0beMHas reoMeTpuueckas Gpurypa), HoJay4eHHOEe BpallleHHEeM MPsIMOYTOJIbHUKA
BOKPYT OJHOH U3 €ro CTOPOH KaK OCH.

BepxHee oCHOBalHe

PaHye HRIHRADA

BepXHee OCHOBAHe

Boxosas nopepxsoCT

XHOCTh
;1L {Oh) GokoBaz nobep

| BHICOTa LIRHAPA

HHKHEE OCHOBAHHE

PasBepTka numMHIpa NpUBEJEHA CXEMAaTUYECKU

3 =(C.H=2nRH,

Inowaow 60Kk06011 nosepxHoCmuU YUTUHOPA: Sﬁﬂk-

rae C — anmuHa OKpYKHOCTU, H — BBICOTA MWIHHPA, R — pajlyc OKPY>KHOCTH OCHOBAHHUSI.
=2n R + 2nRH

ITnowiaow nonnoit nosepxuwocmu: S, o6 wuumopa

Vﬂ Sncil. ’ H = RREH’

Ob6vem yunuHOpa :
Oo0pa3sen pemeHus 3a1a4.
Nel. O6bemM mepBoro IIIMHAPA paBeH 12 ky0.M. Y BTOpOro MUITHHPA BBICOTA B 3 pa3a OobIe, a

panuyc OCHOBaHHSA B 2 pasza MEHbIIIE, yeM y nepBoro. Haiiaure oo0beM BToporo HuianHpa (B KyO.
METpax).



Pewenue:I] ocpopmyne V=rm- R?- Huaiinem o6bem IIEPBOr0 HWIMHAPA

V1=12.

CornacHoO yCJIOBHIO IIPUMEM, YTO BBICOTA BTOPOT'O IHJIMHJPA B TPH pa3a OO0JIbIIIE, YeM BhICOTA IEPBOTO
H, =3H, a paguyc ocHOBaHMs BTOPOro LMJIMHAPA B 1B pa3a MEHBIIIE, YEM paJuyC OCHOBaHUS IEPBOrO
Rz = R/2

Torna:

2 4 4 4 4

Orteert: 9

No2.B muimmHIpUIecKoM cocyie YPOBEHb XKUAKOCTH JocTuraeT 384 cM. Ha xakoii BeIcoTe OyaeT
HaXOJUTHCSl YPOBEHB KHUIKOCTH, €CITU €€ HaJIUTh BO BTOPOH cOCyl, TMaMeTp KOTOporo B 8 pa3 Oosblire
JuameTpa nepBoro?

Pemenue: /[mametp Gompiie B 8 pa3 = To U paguyc (KOTOPHIA PaBEeH MOJOBHHE AHAMETPa) TOXKE OOJIbIIe
B 8 pa3. [Inomans ocHOBaHUS yBenMuuTCs B 64 pa3a (BoceMb B KBaJpaTe), IOTOMY YTO ILIOMIAAb
OCHOBaHHMSA — 3TO ITU 3p KBajApaT.

Ho Boga Ta xe camas, 00beM KUAKOCTH HEe U3MEHWICS NpH NiepennBannu. [loaTomy, pa3 miomans
OCHOBaHHH yBeJINYHIIAch B 64 pasa, TO BHICOTA IOJKHA YMEHBIIUTCA BO CTOJIBKO )K€ Pa3, YTOOBI
MOJTyYUTh TAKOH K€ 00BEM.

HogBas Bricota 384 : 64 =6

OrtBerT: 6

Ne3. B nunuaapudecKuii cocy, B KOTOPOM HAaXOMUIOCh 4 TUTpa BOJIBI, OMyIIeHa AeTanb. [Ipu sTom
YPOBEHB JKUIKOCTH B cocyie moansuics B 1,5 paza. Uemy paBeH 00béM neranm? OTBET BhIpa3uTe B
JUTpPaXx.

Pewenue:

OO0BEM HIITMHIPa TUHEHHO 3aBUCHUT OT €ro BhICOTHL. He KBajgpaTHO, HE KyOHMYHO, a TIPOCTO JIMHEHHO.
BricoTa yBenmmumiace B 1,5 pa3, 3Ha4uT 1 006EM yBEIHUWIICS B TIOJITOpa pasza. beuto 4 nmutpa, crano 4
YMHOXXHTH Ha 1,5 = 6 nmutpoB. Jlo6aBunock 2 mutpa. TakoB u ecTh 00eM TTOTPYKEHHOM TeTaIH.
OtBer: 8 TUTPOB

KoHnTposbHBIE BONIPOCHI.

1.Kak momy4atorcs Tena BpamieHus?
2. OOBsicHUTE, YTO Takoe OCh LWIMHApa, 00pasyromas LWIMHAPA, OCHOBAHHS LHU-THHApA, OOKOBas
MOBEPXHOCTH LMIUHIPA?
3. Uto Takoe panuyc HMIMHIPA, BBICOTA IMIIMHAPA, OCh IWIHHJIPA, OCEBOE cede-HUe HUIHHpa?
4. Yto MoKeTe cKa3aTh O TNIOCKOCTH, NapajuleIbHON INIOCKOCTH OCHOBAHUS IIU-THHpa?
5. o kako# ¢popmyse BEIYHCISAETCS TUIOMIA s OOKOBOW TOBEPXHOCTH IIMIIMHApA?
6. o kakoii hopmyre BeraHCIsieTCS 00BEM IATHHIIPA.
7. HazoBuTte npuMepsl NPUMEHEHHS UJIMHIPOB B CTPOUTEIBCTBE.
Kpurepuii onenku:

Ornenka Kpurepun
«O1nuyHO» - 5 9 -10 6amoB
«Xopormo» - 4 7 -8 6ammoB
«Y IOBJETBOPUTEIBHO» - 3 5 -6 6a1oB
«HeynoBneTBOpUTENBEHOY - 2 0 -5 Gamos

1. CamocTosiTeIbHO BBINOJIHUTE: 321aHUSI TECTAa:
1 BapuaHTt
1. HaitTu muioiaib OCHOBaHUS MWIMHAPA, pagruyc KOTOPOTO PaBeH 5 cM
A)25mem’; Be5mem’; C) 10w em®;D) 10em’E) 407t cm®
2.Paamyc OCHOBaHMS MUJIMHAPA PaBEH 2 CM, BBICOTA — 5 CM, TOT/Ia TUIOIIAAb OOKOBOM ITOBEPXHOCTH
paBHa:

A)10rem’s  B)20mem®™  C)4mem’s D) 207 em’s E) 4071 cm”




3. B uMiMHApe OCEBBIM CEUEHHEM SBJISETCS KBAJPAT, a IIOMa b OCHOBAHMs paBHa4 17 cm”. Haiimute
IJIOIIA/Th TIOJTHOM MOBEPXHOCTH IMJIUHIPA.
2 2 2 2 2

A)1087tem™s B)dmnem’s  O)144mpcem’; D) 24nem™ E) R2rem
4. Paguyc ocHOBaHHMS IWIMHPA B IBa pa3a MEHbIIe 00pa3yolleH, paBHo 4a, TOT/1a III0Iaas OOKOBOMH
MOBEPXHOCTH PaBHA:

2 2. 2 . 2 . 2
A) 8a’m; B) 24a°m; C) 4a"m; D) 12a°m; E) 16a°nt
5. Ilnomaap MOMHOM MOBEPXHOCTH LUIIMH/IPA, OJYYEHHOTO BpalllEHUEM MPSIMOYTOJIbHUKA CO
CTOpPOHaMH 4 CM U 7 CM BOKPYT €ro OOIbIIel CTOPOHBI, PaBHA:

A)88rcem’  B)77mem®  C)90mem® D) 561 cem™ E) 1547t cm”
6. Ecri rmomae G0OKOBO# MOBEPXHOCTH MWJIMHIPA paBHA 64T MZ, a BbICOTa — 4 M, TOT/1a paJnycC PaBEH:
A) 12 m; B) 16 m; C) 8 m; D)4 m; E)32wm

7. OceBbIM CEUECHHEM LUJIMHAPA SBISETCSA NPSIMOYTOJIbHUK co ctopoHaMu 10 1 16 cM, To muionaab
OCHOBaHMS MHJIMHAPA MOXKET OBITH paBHA:

A)10rem™  B)25mem®  C) 160mem® D) 64mem’s  E)40mem®

8. Bo cKoBbKO pa3 yBeIMYUTCS IDIOMIAh OOKOBOW MOBEPXHOCTH MMIHHIPA, €CIIH €T0 BBICOTY U PaJnycC
YBEJIUYUTH B TpU paza?

A)B3paza; B)B6pas; C)B12pa3; D)B2pa3a; E)B9pa3

9. [Tnomanas oceBOro cedeHus MITMHAPA BeIcOTON 10 ¢M 1 paguycoM 2 cM paBHA

A)10mrem®;  B)25mem® ) 160cm® D) 641 em’s E) 40 cm”®
10. Pagmyc ocHOBaHMSI IJIMHAPA PaBeH 2 CM, BBICOTA — 5 CM, TOTZIa O0BEM ITHIIMHIPA PaBEH:
A)10rem’s  B)20mem’s  C)4mem’s D) 20mem’s E) 407 cu’

Bapuanr - 2

1. HaliTi muomaab OCHOBaHHSI HUIIMHIPA, paAnyC KOTOPOTO paBeH 3 cM

A)25mmem’ ; BL9mem’; €) 10 em®;D) 107t cm’E) 367 e

2. Pagnyc ocHOBaHMSI IMIIMHIPA PaBeH § cM, BBICOTa — 3 €M, TOT/Ia IJIOMIAb OOKOBOH TIOBEPXHOCTH
paBHa:

A)66mrem®  BM8mem® C)6d4mem® D) 24mem’ E) 1107 cm®

3. B umHHApE OCEBBIM CEUEHHEM SBJISETCS KBAAPAT, a IUIOMAlh OCHOBAHHS paBHa25 7 cy’. Haiianre
TUIOIIA/Ab TIOJHOM MOBEPXHOCTH LMIMHPA.

A) 10mrem®  B)25Smem®  ©) 150w em® D) 207 em? E) 75 mem’

4. Pagnyc ocHOBaHMsI IMJIMHIpA B 1Ba pasa OoJbile oOpasyromied, paBHoi 3m, Toraa miomans OOKOBOH
MOBEPXHOCTH PaBHa!

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

5. Ilnoutaap MOMHON MOBEPXHOCTH LMJIMHAPA, TIOIYYEHHOTO BPALLICHUEM MIPSIMOYTOJIBHUKA CO
CTOpOHaMH 4 cM 1 7 CM BOKPYT €r0 MEHBIIEH CTOPOHBI, paBHA:

A)2nem’ B)88mem®  C)154mcem’ D) 144mem®  E) 26mem’

6. Ecoi rmiomaas 60KOBOi MOBEPXHOCTH IIVIMHAPA PaBHA 64T 31, a BRICOTA — 8 M, TOT/Ia PAINyC PAaBEH:
A)12MB)16 MC)8Mm D)4m E)32wm

7. OceBBIM CeueHHEM LWIHHIPA SBISIETCA MPSIMOYTOIBHUK CO CTOpOoHaMH 12 1 8 ¢M, To miionanb
OCHOBaHUsI IWJIMHIIPA MOXET ObITh paBHA:

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

8. Bo CKOJIBKO pa3 yBEIHYHTCS IJIOMIAh OOKOBOH MTOBEPXHOCTH HWJIMHAPA, €CIIH €r0 BHICOTY M PaIuycC
YBEJIUYUTH B 2 paza?

A)B2paza; B)BO6pas; C)B4paza; D)B8pas; E) B 9 pa3

9. [Tnomaas 0ceBOro cedeHus MIIMHIPA BRICOTON 12 ¢M U paguycoM 5 cM paBHA

A) 1207 oM’ B) 251 cm’ 0] 1207tcm’; D) 647 cm’ E) 40 oM’ raHus [WIAHIPA PaBeH 3 cM,
BBICOTA — 4 €M, TOT/Ia 00BEM IWJIHH/PA PABCH:
A) 36 e’ B)20mcem’s  C)4mem’s D)20menm’s E) 36 cu’

IIpakTu4yeckas padora Ne6
Tema: «PemieHune 3a1a4 Ha BbIYMCJICHHE IVIOMIA/ell IOBEPXHOCTH U 00bEMOB KOHYCOB U YCeYeHHBIX
KOHYCOB».



Lens 3ansiTust chopMUPOBATH YMEHHE PEIIaTh 3a/1a4¥ HA BRIYUCIICHUE ILIOMIAICH TTOBEPXHOCTH U
00BEMOB KOHYCOB.
[Ipu BEIMOTHEHNN MPAKTUIECKON paOOTHI CTYSHT JODKEH 3HATH:
e ompeneicHNe KOHyCa M YCEUSHHOTO KOHYCa, JIEMEHTHI KOHYCa: BBICOTA, 00pa3yroIIasi, paanyc;
®  CCYCHUS KOHYCA;
e (opMyIIBI JUIS pacyeTa IUIOIIAJICH MOBEPXHOCTH U 00beMa KOHYCa;
® MPUMEHEHHUE KOHYCa B CTPOUTEIIHCTBE.
CTyIeHT IOJIKCH YMETh:BbIUUCIIATh TUIOIIA b OOKOBOM TIOBEPXHOCTH KOHYCA H YCEUCHHOTO KOHYCa,
TUIONIA/h TIOJTHOM MOBEPXHOCTH, 00bEM KOHYCA M YCEUYCHHOTO KOHYCAa.
Iopsinoxk BINOJTHEHHA PAOOTHI:
1.M3yunTh TeOpeTHIECKUil MaTepral 1o TeMe «PerieHre 3a/1ad Ha BEIYKUCICHUE TUTOIA ICH TTOBEPXHOCTH
1 00bEMOB KOHYCOB U YCEUCHHBIX KOHYCOBY.
2.PaccMoTpeTh nIpUMepHl pEIIeHHs TUTIOBBIX 3a1aHUH.
3. OTBeTHTH Ha KOHTPOJIBHBIE BOMIPOCHL.
4. BBIMOTHUTH CaMOCTOSITENIbHYIO PaboTy.
5. CoaTh OTYET 1O MPOJICIaHHOHN padoTe
IlepeyeHb cipaBOYHO JUTEPATYPHI:
1.boromosniop H.B. TlpakTudeckue 3aHATHS IO MaTeMaTHKe: YU4eOHOE MOCOOHEe I CPEIHUX TPOd.
yue6.3aBenenuii / H.B.boromonos, MockBa «Beicias mkomna»,2016r.-495c.
2.boromomoB H.B. Maremaruka: VYueb.ms ccyzoB / H.B.boromomnos, 1.1 Camoiinenko.- M. :
Hpoda, 2022.-400 c.
Kpartkue TeopeTnyeckne cBeieHust:
Onpenenenue. Konyc (npsimoii) — 310 Teno (oObeMHass TreomeTpudeckas (urypa), MOITyYeHHOES
BpaIIeHUEM MPSMOYTOJBHOTO TPEYTOJILHUKA BOKPYT €T0 KaTeTa Kak OCH

BeplHHa KOHYCA

oceBast 1A (0ck),
ofipasyiousas BHICOTA KOHYCa foxonas
LIOCKOCTh TI0BEPRHCCTh

pannyc OCHOBAHHA
KoHyea

OCHOBaHHE
KOHYca

OCHOBAHHE KORYCA

~ . 2
I110WadbnoaHOUNOBEPXHOCMU & S 104, nos konyea TR+ TTRL

IInowaow 60ko6oli nosepxnocmu:
S60k .nos .=nRL

Oovem Konyca:

YceyeHHBIH KOHYC

S o= FLR +1)

_ 2 2
no.lm_sﬁolc+n(R tro)

V=§nh(R2+ Rr+r2)



OO0pa3ubl peieHus 3a1a4.

3anagal. Beicota xoHyca paBHa 36, a muamerp ocHoBanmsa paBeH 30. Haiinmurte mnmuHy oOpasyromieit
KoHyca?

Pemenne

AB - paanyc ocHOBaHHUS KOHYyCa

O6pazytomas HB SIBIISIETCSL TUIIOTEHY301 IIPSIMOYTOJIBHOTO TPEYroJIbHUKA AAHB
UzBectnsl Beicota AH =36 u AB = 15, no teopeme IIudaropa naitnem HB

HB’= AH’+AB’

HB’ =36+ 15°

HB =+/1296+225

Ortser: 39.

3agauya 2. OOpa3yromas KOHyca HaKJIOHEHa K IUIOCKOCTH OCHOBaHUS mox yrioM 60°. Haiinure paamyc
OCHOBaHWUsI, €CITM JuInHa oOpasytoieii pasra 15.

Pemenue

AB - paanyc ocHoBaHus KoHYyCca, ZABH = 60° — ZAHB =90° - 60° = 30°

_ AB
sin(ZAHB) =75=12

HB
HB =15
AB=@ =7.5
2
OtBert: 7.5

OTBeTbTE HA KOHTPOJIbHBI€ BOIIPOCHI:

1. Kakas ¢urypa noiyvaercst B CECYeHUH KOHYCA IJIOCKOCTBIO, IPOXOIAIIEH yepe3 och KoHyca?
2. Uro npexacraBnsgeT co0oil cedeHrne KOHyca MTOCKOCThIO, MMPOXOIAIIeH Yepe3 BEPIINHY KOHyca?
3. OceBoe ceueHHE KOHyca IMpeAcTaBiseT co0oif paBHOCTOPOHHUEH TPEYroJbHHK CO CTOPOHOW 4.
Uemy paBHa BeICOTa KOHyca?
4. Kakas ¢urypa mnosyyaercsi B CEYCHUH KOHYCA IUIOCKOCTBIO, IIPOXOSIIECH MEPIEeHIUKYIIIPHO OCH
KoHyca?
5. UeMy paBHa IJIoLIaJb OCEBOTO CEUYEHMsS KOHYCa, €CIM OCEBBIM CEUYEHHUEM KOHYCa SIBISETCA
MPSIMOYTOJIHBIN TPEYTONBHHUK, a pafinyc OCHOBaHHUA KoHyca 3 cm?
6. Uto mpexacraBisier co0oil cedeHHEe KOHyCa IUIOCKOCTBIO, MapajlieIbHOM IBYM OOpPa3yOUIIM
KoHyca?
2. Pemute caMmoOCTOSITEIbHO:
1 BapuaHt
1.lnameTp OCHOBaHHS KOHYCa paBeH 6, a yroj MpU BEPIIHMHE OCEBOTO ceueHus paBeH 90°. Berumcnure
00beM KOHYca, IeTICHHBIH Ha 7.
2. KoHyc TojydaeTcs NMpH BpallleHMH PaBHOOEAPEHHOro mpsMoyromsHoro tpeyromshauka ABC pokpyr
KareTa, paBHoro 6. Haiinure ero o0bem, neneHnslit Ha .
3. Pagmyc ocHOBaHMS KOHyca paBeH 3, BbicoTa paBHa 4. HaiimuTe Iutomanp MOJTHOW IMOBEPXHOCTH
KOHYCa, AeJCHHYIO Ha .
4. Bo cKOJIBKO pa3 yBeTUUUTCA 00bEM KOHYCa, €CIU €ro PaguyCc OCHOBAHUS YBEJINYUTS B 1,5 pasza?
5. Tlnowmaas MoJHOM MOBEPXHOCTH KOHyca paBHa 164 m cM?, miomans ero 60KOBOM MOBEPXHOCTH PaBHA
100  cm”. Haiinure paanyc OCHOBaHHS KOHYCA.

6. CKOJBKO CTOWT TMOKpacka KOHWYECKOTO LMW OallHH, €CM JUIMHA OKPY)KHOCTH €r0 OCHOBAHUS
paBHa 18,84n , a yroa Mexay obpasyloIMMHE B 0CEBOM cedeHun coctasisiior 60° [lokpacka 1y cTout
150 pyo6.
2 BapuaHT.
1. Haiinute 06béM KOHYcCa, eciu ero oOpasyromas paBHa 12 cM, a yron npu BepiunHe paseH 120°



2. Haiiaure mumomaab MOJHOM MOBEPXHOCTH Teja, MOJyYEHHOTO MPH BpalleHUH MPSMOYTOIBHOTO
TPEYrojbHUKAa BOKPYI MEHBIIEr0 KaTeTa, eCId IPYro KaTteT paBeH 6 CM M NPOTUBOJEKAILUI eMy
yroin paBeH 60°.

3. IInouiaap MONHOM MOBEPXHOCTH KOHyca paBHa 1367 cM?, TUIOLAb €ro GOKOBOMH MTOBEPXHOCTH
pasna 100 7t cM®. Haiiiute pajinyc OCHOBaHHUS KOHYCA.
4. Bo CKOJBKO pa3 YMEHBIIUTCS 00bEM KOHYCA, €CJIH €r0 BRICOTY YMEHBIIIHUTH B 3 pa3a?
5 . Haiimute o0bem V KoHyca, ogpar-sylomaﬂ KOTOPOT'O paBHA 2 M HAKJIOHEHA K TUIOCKOCTH OCHOBAHWUS

nox yriaom 30 . B otBere ykakure .
6. O0beM KkoHyca paBeH 24. Uepe3 cepeirHy BBICOTHI MapajuIeIbHO OCHOBAHHMIO KOHYCa IMPOBEICHO
CedeHne, KOTOpoe SBISETCS OCHOBAHHWEM MEHBIIIETO KOHyca C TOW e BepmuHoW. Haiimnte o0Bbem
MEHBIIIETO KOHYCAa.

Kputepuii onenkm:«5» -6 3amanuit; «4» -5 3aganuii; «3» -4 3amaHusl.

IIpakTH4yeckast pabGora Ne7
Tema: «Pemenue 3a1a4 Ha BbIYMCJIeHUE MJIOLIA/Iel OBEPXHOCTH U 00HEMOB LIapa.

Lean 3anusaTus: chopMUpoBaTh YMEHHE pellIaTh 3aja4d Ha BBIYUCIICHUE TUIONIA/ICH TOBEPXHOCTH U 00hEMOB
mapa.
[Ipy BEIMOTHEHUH TPAKTUYECKON PabOTHI CTYIEHT AOJKCH 3HATh:

e ompexeneHue mapa, chepsl;

e 1uamMeTp cepsl, ceueHus chepsl;

e IIAPOBOM CIIOH, APOBOM CEIMEHT;

e  KacaTeJbHas IJIOCKOCTD;

e  (hopMyIBI pacdueTa IUIOIIA TN TTOBEPXHOCTH c(hephl m 00beMa Iapa

CryneHT MOMKEH yMeTh: PelaTh 3aJaud Ha BBIYMCICHHE IUIOMIAJIeH MOBEPXHOCTH M OOBEMOB

mapa
Iopsinox BbINOTHEHUA PadOTHI:
1.13yunth Teopernueckuii matepuai rmo reme «Llap.Coepar.

2.PaccMOTpeTh MpUMEpHI PEeLICHHs TUTIOBBIX 3aJaHH.
3. OTBETUTH Ha KOHTPOJIBHBIE BOMPOCHI.
4. BpINOJIHUTH TECT.
5. [ToAroTOBHUTH OTYET IO paboTe.

IlepeyeHb CIpaBOYHO JIUTEPATYPbI:

1.boromono H.B. IlpakTtuyeckue 3aHATHS O MareMaTHKe: Yd4eOHOe mMmocoOme Juisi CpeaHux mpod.
yue6.3aBenennii / H.B.boromonos, Mocka «Bpicmmias mkoma»,2006r.-495¢.
2.boromomor H.B. Maremaruka: VYueb.mis1 ccy3os / H.B.boromonos, 1.1 Camoiinenxo.- M. : [poda,
2002.-400 c.
KpaTtkmue Teopernueckne cBeieHUs
Omnpenenenue. Lllap — 310 Teno (00beMHast reoMeTpruiecKas Qurypa), moiydeHHOE BpalieHHeM
MOJyKpyTa BOKPYT €ro AMaMeTpa Kak OCH.

abpasyionias TIOBEPXHOCTD Iapa

[LIOCKOCTDL

g@&m
SRR

AMAMETp Wapa

Ilnowaow nosepxnocmu wiapa paBHa y4eTBEPEHHOH IUIOMAAN OOJIBIIOTO KpyTra miapa.



S = 4nR?,

rae R — panuyc mapa.
Oo6vem wiapa paBeH YeThIpeM TPETSM Ipou3BeaeHns yncia [Iu Ha xy0 pagmyca.

4

V= HRQ » 3amaual.Ilnomans cedeHuss cdepbl, NPOXOAALNIEro uyepes eé LEHTp, paBHa 9m>.
3 Hatinure mmomans chepsl.

Pewenue: Cevyenne, mpoxosinee 4epe3 UEHTP cephbl eCTh OKPYKHOCTb.

See =772, 0TCIONA 9= TR, oTCroma R=\", .

Scpeps=4 T, BHAYNT Scpepu=471 *r ==36M"

KoHTposabHbIC BONIPOCHI.
UYro Takoe 1map, mapopas HOBEPXHOCTh Wi chepa?
Uro Takoe paamyc mapa, ruamerp mapa? Kakue TOUKH mapa Ha3bIBalOTCS JUAMETPAIBHO
MPOTHUBOIIOJIOKHBIMH?
Uewm gBnsieTCS TMHUS TIEPECEUCHHUS IIapa ¢ IIOCKOCThI0?
Kakast nimockocTh Ha3bIBaeTCs JUaMeTpaibHON MIIOCKOCThIO mapa? YTo Takoe 601b1I0H KpyT?
[To xaxoii (hopMyIe BEIYUCIAETCS TIIOMIANb ChEphI?
Kakast mmockocTh Ha3bIBaeTCS KacaTeNbHO K mapy?
Uewm siBIIsieTCsl IMHUS MIEpeceUCHUs ABYX chep?
3agaHus VI CAMOCTOSITEILHOTO PellleHHsI.
BrimotanTe Tect o teme «Cdepa u mapy»
1. BriOepuTte HeBepHOe yTBep:KIeHHe.
* CEYEeHHE IIapa MIOCKOCTBIO €CTh OKPY’KHOCTb;
* cthepa MOKET OBITH IOJTyYCHA B pe3yJIbTaTe BpaILEHHs OIYOKPYKHOCTH BOKPYT €€ TuameTpa;
* T€JI0, OTpaHUYEeHHOE C(hepoii, Ha3bIBACTCA LIAPOM;
* wIomaak chepbl MOKHO BEIMUCIUTH 110 Gopmyite S = 4nur? ;
2. Kakoe ceyeHue mapa mjioCKOCTbI0 HMeeT Hau0oJIbIIYI0 IIOWAAb?
* ceueHHe OONBIIOTO KpyTa;
* ceueHue, NepIEeHIUKYJIAPHOE JUaMETPY LIapa;
* ceueHue, napaesbHOe JUaMeTpy 11apa;
* CEUCHUE, IPOXOIIee Yepe3 TOUKY, KOTopasi AeIUT auaMeTp 3:2.
3. Kakas ¢urypa siBjsieTcs mepecedeHuemM JABYX 00JIbIINX KPYToB mapa?
* OTPE30K, KOTOPBIH SIBJIIETCS TUAMETPOM JaHHOTO 11apa;
* OKPY>KHOCTB;
* yrom;
* OTPE30K, KOTOPBIH SIBJIETCS PaAIyCOM JAaHHOTO IIapa.
4. 7. CKoJBKO 00IIHMX TOYEK MOXKET HMeTh c)epa M IIIOCKOCTh:
* 0ECKOHEYHO MHOTO TOYEK, IPUHAIEKALINX OKPYKHOCTH;
* OZIHY;
* HM OJHOM;
* 2 TOYKH, IPUHAAJICKAINE OKPYKHOCTH
5. Ilap, paaumyc KOTOPOro 5 cM, nepecevyeH MIOCKOCTHIO Ha paccTosiHuU 4 cM oT HeHTpa. Haiitu
TJIOIAb CeYeHUs!
* 91t M
o T cM%;
* 31 cMm?;
« 81w eMm?;
6. Uepe3 cepenuHy paamyca mapa HpoBeJeHa INIOCKOCTh NepHeHAMKYJIsApHasa K paguycy. Kakasn
YacTh MJI0MAAH 00JBIIOr0 KPyra cocTan/isieT IJIOIIAAb KPYyra, noJy4eHHOro B ce4eHuMn?
* % 0ONBLIOTO KPYTa;
* /> OOJBLIOTO KPyTa;
* 1/4 Gomproro KpyTa;
* 1/8 GombIIOTO KpyTa;
7.Haiigute paccTosiHMe OT HEHTPa IIApa A0 MJIOCKOCTH CeYeHHs, ec’1u 00bEéM mapa paseH 288w, a
IJI0IAAb ceYeHUus paBHa 27m.

N —

Nownkw



*3
* 2\3;
< 6:
* 312,
8.00bem nmapaJuiesienunena, ONMCAHHOTO 0K0JI10 cepnl paBeH 216. Halitu paguyc cdepsl.
.3
< 6:
«9:
o 1.
9.Pedopo kyda paBHo 1. HaiinuTe miomaab 00JbII0T0 KPYra, ONMCaAHHOT0 0K0JI0 Ky0a mapa
*3m;
* 41/3;
. n\/3;
« 413
10. Cxo1bK0 00IIUX TOYEK MOKeT MMeTh c(epa U MJI0CKOCTh:

* 0ECKOHEYHO MHOTO TOYEK, TPUHAIEKAIIX OKPYKHOCTH;
* OZIHY;
* HM OJHOM;
* 2 TOYKH, IPUHAAJIECIKAILIE OKPYKHOCTH
Kpurtepuii onenkn:

OueHnka Kpurepun
«O1nuyHO» - 5 9 -10 6amoB
«Xopomo» - 4 7 -8 6amioB
«Y AOBIETBOPHUTEIHLHOY - 3 5 -6 6amioB
«HeynoBneTBOpUTETEHOY - 2 0 -5 6amioB

IIpakTHyeckasi padora Ne§

«Pemenue 3a1a4 Ha 3J1leMeHTH KOMOMHATOPUKI
Heab: hopMupoBaHue yMEHHH pemiaTh 3a1a4M Ha pa3MEIIeHNs, COYETaHUS 1 IePECTaHOBKH.
CTyneHT MoJDKEH 3HATh:
e [lonsarus: pakropuan, pa3MenieHus], COYCTaHNS, TIEPECTAaHOBKHY;
e (opMynBIpa3MeNIeHus, COYeTaH!sl, TEPECTAHOBOK;
®  OCHOBHBIC NTPaBUJIa KOMOMHATOPHKH
CTyIeHT 10/DKEHYMEeTb peliaTh 3a4a4d Ha pa3MEIleHHs, COYETaHUsI 1 IEPECTaHOBKH.
Iopsinox BbINMOTHEHHA PadOTHI:
1.M3yunTh TeOpeTHYECKUI MaTepra 1o TeMe.
2.PaccMoTpeTh mpuMeps! pelieHns TUIIOBBIX 3aJaHHH.
3. OTBeTUTH Ha KOHTPOJIBbHBIE BOIIPOCHI.
4. BBINOIHUTE CAMOCTOSITENBHYIO PaboTy.
5. [loaroToBUTH OTUET 1O padoTe.
IlepeyeHs cipaBOYHOM JIMTEPaTyPhI:
AmimoB HI.A. u np. Anrebpa n Havana aHammza. 10 (11) ki yueOHUK A oOmeoOpa3oBaTeIbHBIX
yupexaeHuii: 0a30BbIi ypoBeHs — M., 2012.
http://www.mathprofi.ru/zadachi_po_kombinatorike primery reshenij.html
KpaTkne TeopeTrnueckne cBeieHUs:
C moMoIIpi0 BOCKIIMIIATEIHHOTO 3HaKa 0003HaYaeTCsa MPOU3BEICHUE BCEX HATYPAIBHBIX YHCEIN OT J0
BKJTIOYUTEIHHO:
n!=1-2-3-...-(n-1)n
NpoM3BelIeHUE Ha3bIBaeTCs « (pakropuam», u cuutaercs, urol!=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=4!5

n!=(n-1)!n

Pa3memenns: KoMOMHAIMNM3NAIEMEHTOB MTOMAJIEMEHTOB, KOTOPHIE OTIIMYAIOTCS APYT OT APYyTa WM CAMHMU
3JI€MEHTaMH WUJIH MTOPSIKOM 3JIEMEHTOB, HAa3bIBAIOTCIPA3IMEUCHUAMU.

Coueranus. KoMOuHAIMY 13 N BJIEMEHTOB MO MAJIEMEHTOB, KOTOPBIE OTJIMYAIOTCSI IPYT OT IPyTa XOTs OB
OJIHHAM 3JIEMEHTOM, Ha3bIBAIOTCACOYETAHUSIMH.

C= n!
n
m! &n —m)!
IlepecranoBku:KoMGuHAINK U3 N 3IEMEHTOB, KOTOPBIE OTIUYAIOTCS APYT OT APYra TOJBKO MOPSAKOM

3IIEMEHTOB, HAa3bIBAIOTCINEPECHAHOGKAMU.
P.=12-3--n=n!

BonpmurHCTBO KOMOMHATOPHBIX 3aJad PEelIaeTcsi ¢ MOMOLIbIO ABYX OCHOBHBIX MPABWJI - TpaBUia CyMMBI U
IIpaBUIIa IPOU3BEACHUS.

IIpaBuio cymmbl. Ecan HEKOTOPHIT 0OBEKT A MOXXHO BBIOpaTh M crioco0amu, a apyroil oowvexkT B MoxxHO
BBIOpaTh M crioco0amu, To BIOOp "aubo A, 1ubo B" MOXHO ocymiecTBUTH m-+ncrnocodamu.

Brifiop GopMyIk

YUHTLIBACTCA TH NOPAJOK paIMEleH s MTeMEHTOR B COSIHHeHHHT

Boe 31eMeHTH BXOAST B COSTHHeHHET

A HET
IepecTanoBKE PaiMemenn s CoueTaHna
(Ge3 moBTOpeHHii) (Ges mosTopeHHii) (Ges mopTopennii)
Pa=n!= An*=n(n-1)...(n-(k-1))}=n!/(n-k)! Cnk=n!/(k!"(n-k)!)
=1-2-3-...'n (epifop H3I n TEMEHTOR Mo k) (BeIGOp H3 N AMEMEHTOE M0 K)
(0 = THCID
AMeMEHTOB) Ceofictea; Cpo=Cyl=1
E“I: +Co klm Cpp K1




IpaBuao npoussenenusi. Ecnmi 0OBeKT A MOXKHO BBIOpATh N criocobamu, a TOciie KaXJOro Takoro BeIOOpa
nIpyroii o0bekT B MOkHO BBIOpaTh (HE3aBHCMMO OT BBIOOpa 00BeKTa AmcrmocobaMu, TO Tapel OOBEKTOB
A u B M0oXHO BBIOpaTh N*mcrocodamMu.

Bonpocs! A9 caMOKOHTPOJISA

OCHOBHBIE ITpaBHJia KOMOMHATOPUKH U UX WILIFOCTpAIUs Ha rpade.
[Nopsinok pemeHnss KOMOMHATOPHBIX 3a7ad.

[IpuBemuTe MpUMEpHI pa3MEIICHUI U TepeCTaHOBOK 0€3 IMOBTOPECHUH.
CaoiicTBa coueTaHuii 63 MOBTOPEHHH.

Kak monyuuts Tpeyronpuuk Ilackans, v rjie OH MPUMEHSETCS?

SNk W=

BeinosHuTE CaMOCTOATEIBHO TECTOBBIE 32/IAHMSA:
Bapuanr 1

1.CKOIBKUMHA CHOCOG&MI/I MOKHO COCTaBUTh pacCllMCaHue OAHOTO yqe6H0r0 JHS U3 5 Pa3INYHBIX ypOKOB?
1)30 2)100 3)120 45

2. B 9«b» xnacce 32 yyamuxcs. CKOIBKHUMHE CITOCOOaMU MOXHO C(hOPMHUPOBATH KOMaHAy U3 4 4eTIOBEK IS

ydacTusd B MaTeMaTHYECKON OJ'II/IMHI/IB.,Z[C?
1)128 2) 35960 3)36 4) 46788

3. CKOJIBKO CYINECTBYET PAa3IHUYHbBIX ABY3HAUHBIX YKMCEIN, B 3AMUCH KOTOPBIX MOXHO HUCMONB30BaTh TUQPHI 1, 2, 3,
4,5, 6, ecu nupbI B UUCIE JODKHBI OBITh PA3TUYHBIME?
110 2) 60 3) 20 4) 30

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

5. B ammke Haxoautces 45 mapukoB, u3 KOTopsix 17 6ensix. [loTepsimm 2 He 6enbix maprka. KakoBa BEpOsSTHOCTD
TOTO, YTO BBIOPAHHBIH HayTaj MIapuK OyJeT Oenbim?

i 17 8 i
1 45 2) 43 3) 45 4) 45
6. bpocarot Tpu MoHeThI. KakoBa BEpOSATHOCTH TOTO, YTO BEITIAAYT JBa OpJia U OJTHA perKa?

3 L
1) 2 2) 0,5 3)0,125 4 3

7. B nenexxHo-BemeBoi norepee Ha 1000000 6uneros passirpeiBaetes 1200 BemeBbix 1 800 geHEKHBIX
BBEIUTpHINICH. KakoBa BEpOSTHOCTH BRIMTPHITIA?
1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

8 . 13 30 yuennkoB cnioptkiiacca, 11 3anumaercs ¢yrdomom, 6 — Boseitbomom, 8 — Oerom, a ocTanbHEIE
MpbDKKaMK B JUIMHY. KakoBa BEpOSTHOCTh TOT'0, YTO OJIUH MPOU3BOJIHHO BRIOPAHHBIN YUEHHK Kacca 3aHUMAeTCs
UTPOBBIM BUJIOM CIIOpTa?

17 2 4
1 30 2) 0,5 3) 30 4 30

9. 3aBog BeInyckaeT 15% npoaykuuu Beiciiero copta, 25% - nepsoro copta, 40% - BToporo copra, a Bce
octasibHOE — Opak. HaiiTu BeposTHOCTB TOTO, YTO BBIOpaHHOE H3zenue He OyneT OpakOBaHHBIM.

1) 0,8 2)0,1 3) 0,015 4) 0,35
10.B kopoOxke sexar 4 roiyObix, 3 KpacHbIX, 9 3eNeHbIX, 6 )KeNAThIX MapuKkoB. KakoBa BEpOSTHOCTH TOTO, YTO
BBIOpaHHBIN IIApUK OyAET HE 3eJICHBIM?

B 10 15
1) 2 2)0.5 3) 2 4 2



Bapuanr 2.
1.CKoITbKO pa3sTMYHBIX MATH3HAYHBIX YUCEN MOXKHO cocTaBuTh U3 udp 1, 2, 3, 4, 5?
1)100 2)30 3)5 4) 120

2. Nmerotcs MMOMUIOPHBI, OT'YypILbI, JIYK. CKOJBKO Pa3JIMYHBIX CAJIAaTOB MOXKHO NPUTOTOBUTL, €CJIU B KaXXIbIi

cajaT IOJDKHO BXOAWTH 2 Pa3IMYHBIX BUA OBOIICH?
n 3 2)6 3)2 Hl

3. CronbkuMH criocobamu u3 9 yueOHBIX IPEAMETOB MOXKHO COCTAaBUTh PacIHCaHue yuyeOHOro IHS U3 6
Pa3IU4HBIX YPOKOB.

1) 10000 2)60480 3)56 4) 39450

8!
4. Beruucnure: 6!

4
1) 2 2)56 3)30 4 3
5. B urpanbHoii konoae 36 xapt. Hayran Beibupaercst onHa kapta. KakoBa BepoATHOCTb, UTO 3Ta KapTa — Ty3?
1 1 1 36
6. BpOcaIOT ABa UTPAJIbHBIX KY6PIKa KaKOBa BCPOATHOCTL TOI'O, YTO BBIIAAYT JABC YCTHBIC LII/I(i)pLI?
2

1) 0,25 2) 6 3) 0,5 4) 0,125

7. B xop3une nexar rpudsl, cpeau KoTopbix 10% 6enbix u 40% pookux. KakoBa BepoITHOCTH TOTO, YTO
BBIOPAHHBIN TprO OCNBIN MITH PHDKAH?

1) 0,5 2)0,4 3)0,04 4)0,8
8. Huxomnaii u JIeoHH ] BBIOJIHSIOT KOHTPOJIBbHYIO paboTy. BepostHoCcTs ommOKy mpu BerYuciIeHusx y Hukomas
cocraisier 70%, a y Jleonnna — 30%. Haiigure BeposiTHOCTE TOTO, uTO JIeOoHHT OmycTUT OommoOKy, a Hukomait
HeT.
) 021 2)0,49 3)0,5 4) 0,09
9. B norepee 1000 6uneros, cpean kotopsix 20 BRIMTphILHBIX. [Ipnodperaercst onun 6uner. Kakosa
BEPOSATHOCTH TOTO, YTO ATOT OMJIET HEBBIUTPHIIIHBIN?

1 )

1y 90 2)0,2 3) 90 4) 0,5
10. B norepee 1000 6uneros, cpean kotopbix 20 BHIUTPEIIHBIX. [Ipnodperaercst onun 6uner. Kakosa
BEPOSTHOCTh TOTO, YTO STOT OMJICT HEBBIUTPHIIHBIN?

L %
1 0 2)0,2 3) 0 4) 0,5

Kpurepuii ouenkmu:

Onenka Kpurepun
«OTnuyHOY - 5 9 -10 6amoB
«Xopormioy - 4 7 -8 6amioB
«Y TOBJICTBOPUTEIHHOY - 3 5 -6 6aioB
«HeynoBieTBOpUTETEHOY - 2 0 -5 6amioB

IIpakTHyeckasi padoTa Ne9
Tema: «BbrunciieHre BepOSITHOCTEH CIyYalHBIX COOBITHIN
Heanb paborbl: (HopMHPOBATH YMEHUSIBBIYMCIATE BEPOSATHOCTH COOBITHSI, BEPOSITHOCTH CIy4aiHBIX
COOBITUH IO KIIACCUYCCKOMY OIIPCACIICHUIO, IPUMCHATH TCOPEMbI CIIOKCHUA W YMHOXCHUA
BEPOSATHOCTEH [T peIICHUS 3a4au.



e  CTyAEeHT NOJKEH 3HAMb!
- ompeniesieHus U POpMyITbl KOMOMHATOPHKH: YHCIIa TIEPECTAaHOBOK, Pa3MEIICHUH U COUCTaHUIA;
- KJIACCUYECKOE OMPEIENIEHNE BEPOSITHOCTH;
- OTIpeNieJICHHsI CYMMBI COOBITHH, TPOU3BEACHUSI COOBITHIA;
- opmynHpoBKH U POPMYIIBI TEOPEM CIIOKEHHS U YMHOKEHUS BEPOSITHOCTEH.
o CmyodeHm OO0NdHCEH YMEemb.
- BBIYUCIISITh IEPECTAaHOBKH, PA3MEILCHUS U COUCTAHUS;
- BBIYUCIISITH BEPOSITHOCTH COOBITHUS, HCHIONB3YS KJIIACCHYECKOE OnpeesieHre U GopMyJibl
KOMOMHATOPHKH;
- peniarth 3a/1a4y Ha MPUMEHEHHE TEOPEM CIIOKCHHUSI H YMHOXKECHHUST BEPOSITHOCTEH.
IMopsagok BbINOIHEHHST PAGOTHI:
1.I1oBTOpUTH TEOPETHUECKHE CBEICHHUS.
2. PaccmoTtpeTs 00pa3ubl penieHns: IpUMepOB.
3. OTBETUTH HAa KOHTPOJIHHBIE BOIIPOCHL.
4. BBIMOIHUTE CAMOCTOSITEIBHO 3aaHusl.
5. IloaAroToBUTH OTYET.
Pexomenayembie mHGOPMALOHHBIE MCTOYHUKH:
AmumoB II.A. u ap. Anrebpa u Hauana aHanmuza. 10 (11) k. yuyeOHUK U1 001Ie00pa30BaTEIbHBIX
yupexaeHuii: 6a30BbIii ypoBeHb — M., 2012.
http://egemaximum.ru
http://supmath.ru/teoriya-veroyatnosti
http://ege-online-test.ru/theory.php?art=B6-1
Kpartkue TeopeTuyeckue cBegeHusI:
Pazmemenns: KoMOMHAIIMMU3NAJIEMEHTOB TIOMAJIEMEHTOB, KOTOPbIE OTJIMYAIOTCS APYT OT Jpyra WIn
CaMHUMH JIEMEHTaMH WJIH MOPSAIKOM 3JIEMEHTOB, HAa3bIBAIOTCIPA3MEU|eHUAMU.

Coueranus:KoMOWHAIH U3 N SJIEMEHTOB TI0 MAJIEMEHTOB, KOTOPBIE OTIIMYAIOTCS APYT OT APYra XOTS
OBl OTHUM 3JIEMEHTOM, HA3BIBAIOTCSICOYETAHUAMM

r
I
" ml(n-m)!

IlepecranoBku: KoMOMHAINN U3 N 3JIEMEHTOB, KOTOPbIE OTIIMYAIOTCS IPYT OT JApyTa TOJIBKO HOPSAKOM
3JIEMEHTOB, Ha3bIBAIOTCNEPECMAHOGKAMU.

P=12-3--n=n!

bonsmHaCTBO KOM6I/IHaTOpHBIX 3ala4 peIIacTca ¢ MOMOIIBIO JIBYX OCHOBHBIX IIPpaBHJI - IIpaBUJIa
CYMMBI U IpaBUJia IPOU3BEACHUA.

IIpaBuno cymmbl. Ecin  HeKOTOpwIii  0OBEKT A MOXHO  BBIOpaTh M crocobamu, a  APYrou
00BexT B MOXxHO BBIOpaTh M crioco0amu, TO BBIOOD "mmoo A, audo B" MO>KHO
OCYILLECTBUTH M+NCHOCO0aMu.

IIpaBuno npoussenenusi. Ecian 00beKT A MOKHO BBIOPATh N CIIOCO0aMH, a TIOCIIE KaKAOTO TaKOTO
BbIOOpa Apyroii 00BeKT B MOXKHO BBIOpaTh (HE3aBUCHMO OT BBIOOpa 00beKTa AMCIIOCO0aMH, TO TIAPHI
00BexTOB A 1 B MOXHO N mcmocobamu.

BeposiTHOCTBIO COOBITHS A Ha3bIBAETCS OTHOIIEHHE YHCIIAa HCXOJ0B M, OIaronpHUsITCTBYIOINX

HACTYIIJICHUIO IaHHOI'O COOBITHSI 1k YHCJIy N BCEX UCXOO0B (HeCOBMeCTHBIX, CANHCTBCHHO

P(4) =~
BO3MOJKHBIX W PABHOBO3MOXKHBIX), T.C. i
BeposiTHOCTB 11000T0 COOBITHSI HE MOXKET OBITh MEHBIIIE HyJIA U OoJblle equHuIbl, T.c. 0<P(A)<I


http://supmath.ru/teoriya-veroyatnosti

HeB03M0OKHOMY COOBITHIO COOTBETCTBYET BeposITHOCTH P(A)=0, a TocTOBEpHOMY — BEpOSTHOCTh
P(A)=1

OO0pa3upl pelieHust 3aga4

3amaua 1.
B norepee u3 1000 6uneroB umerotcs 200 BEIMTpHIIIHBIX. BeiHUMalOT Hayrag oauH Owier. YUemy paBHa
BEpPOSITHOCTh TOTO, 9TO 3TOT omer BBIUTPBITITHBIN?

Pemenune: CoOpiTie A-OmieT BBIMTPHITHBIA. OOIIee YHCIO pa3IWYHBIX HMCX0A0B ecTb n=1000
Uncao WCXoA0B, ONArONpUSATCTBYIOIUX IONyYEHUIO BHIMTphIma, cocraBiusier m=200. CormacHo
™m 200 1

¢dopmyne P(A)=;, nmoryduM P(A)=1000= 5= 0,2

3anaua 2.
W3 ypHBI, B KOTOPOI HaXxoAATCS 5 O6ebIX U 3 YepHBIX I1apa, BRIHUMAIOT OAWH Iap. HaiTu BeposTHOCTh
TOTO, 4TO map OKa)KeTCsl YEPHBIM.
Pemienne: CoObiTe  A-mosiBieHue  uyepHoro  mapa. OOmee yumciao  cimydaeB  n=5+3=8
Yucno CHJIyqaeB m, OJIarOTPUATCTBYIONINX  TOSBICHUIO  COOBITHS A,  paBHO 3

m

P(A)=n =& = 0,375

3agaya 3.

W3 ypusl, B KoTOpoi HaxoasTcs 12 OenbIX U 8 YepHBIX IapoB, BHIHUMAIOT Hayaady ABa mapa. Kakosa
BEPOSATHOCTH TOTO, UTO 00a II1apa OKa)yTCsl YePHBIMH?

Pemenne: CoObiTHE A- MOSIBIICHUE IBYX YepHBIX MIapoB. O0Iee Yica0 BO3MOXKHBIX CITy4aeB N PaBHO
YUCITY Cq‘leTaHI/Iﬁ u3 20 snemenToB (12+8) mo 2

o 20e19

n=C0= 12 =190

Uwcro cirydaeB m, OJarONMpUATCTBYIOMINX COOBITHIO A, COCTaBIISET
g ge7 m 8 1

n=ba=1.7-28 P(A)=n = 150 = 55 = 0,147

Ilycts, Hampumep, cOOBITHE A cocrour B TOM, 9YTO W3JCINC YIOBJICTBOPSET CTaHAAPTY; TOTHa

MMPOTHUBOIIOJIOKHOC CcOOBITHE A 3aKJII0YacTCA B TOM, UTO U3ACIIUC CTAHAAPTY HC YAOBJICTBOPACT. HYCTB
coOBITHE A BBINIAACHUC UYCTHOI'O YHCJIa OYKOB ITPpU OAHOKPATHOM 6p0caHI/II/I I/IrpaHLHOﬁ KOCTH; TOorJa

A BBITTIAICHHUEC HCUYCTHOI'O YK CJIa OYKOB.

3agaya Ned4 .BeposTHOCTH TOTO, YTO HOBas HIAPUKOBAs PydKa MHIIET IUIOXO (WM HE MUIIET), paBHA
0,19. TloxynaTtenr B Mara3uHe BBIOMpaeT OJHY TaKylo pyuky. Haiimure BEeposSTHOCTH TOTO, YTO 3Ta
pydKa MUIIET XOPOLLO.

Pemenne:
BeposTHOCTE TOTO, 9TO pydKa muimieT xopomro paBaa 1 — 0,19 = 0,81.

3apaua NeS. B ypue 2 3eneHbIX, 7 KpacHbIX, 5 KopuuHeBbIX u 10 Oenbix mapoB. KakoBa BEposTHOCTh
HOSIBJICHUS [IBETHOT'O Iapa?

Pemenune: HaxomM COOTBETCTBEHHO BEPOSTHOCTH MOSBJICHUS 3€JICHOT0, KPACHOTO U KOPUYHEBOTO
IAPOB:

P(zen.)=2/24; P(xp.)=7/24; P(xop.)=5/24. Tak kaK paccMaTpruBaecMbI¢ COOBITHS, OUEBUITHO,
HECOBMECCTHBI, TO, IPUMCHAA aKCUOMY CJIOKCHUA, HaP'IHCM BCPOATHOCTDH MOABJICHUA IBETHOI'O IIapa:

2 7 5 7
Filgs) = F sen)+ A+ Plpap)=—4+ 4+ =
(ye) = Fzen)+ Flxp)+ Flrop.) YRR

3agaya Ne6. JIBe QaOpuku BBITYCKarOT OJUHAKOBBIE CTEKIa AJsl aBTOMOOMIBHBIX (ap. [lepas
¢abpuka Beimyckaer 70% 3tux crexon, Bropas — 30%. IlepBas ¢adpuka BoimyckaeT 1% OpakoBaHHBIX



cTekos, a Bropas — 3%. Haiiqute BepoATHOCTh TOTO, YTO CIy4alHO KYIUIEHHOE B MarasWHe CTEKJIO
OKa)KeTcsl OpaKOBaHHBIM.

Pemenne:Curyanus 1:Ctexkno okaseiBaeTcs ¢ nepBoil (GaOpuku (BeposTHOCTH coObiTus 0,7) u
(yMHOXEHHE) OHO OpakoBaHHOE (BeposTHOCTH coObITHs 0,01).

To ectb mOKHBI mpou3olTH 00a coObiTMsa. Ha  sI3pike  TeopuM  BEpOSTHOCTEH  3TO
03HauYaeT MPOM3BeIeHNe BEPOSATHOCTEl Kaxoro u3 cooderruii:0,7-0,01 =0, 007

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

[TockonbKy TpH TIOKYNKE CTEKJIa MbI OKa3blBaeMCsl B CHTyalnuu | wiu (CyMMa)B CHUTyalnud 2, TO
mo GpopMyJie CyMMBI BEpPOSITHOCTEH HECOBMECTHBIX coObITHi moydaem:0,007 +0,009 =0.0160tBeT:
0,016.

KonTposabHbie Bonpochl

1.YUro HazpiBatoT uctbiTanueM? CoObitreM?

2.Kaxoe coOpITHE HAa3BIBAETCS CIyYaHBIM?

3.JlafiTe onpesaeneHre BEPOSITHOCTH.

4.ChopmMynupyiTe TeOpeMy CII0KEHUS BEPOSTHOCTEH.
5.Chopmynupyiite TEOpEeMy YMHOXKESHHS BEPOSITHOCTEH.

3agaHus ISl CAMOCTOSITEILHOTO PelIeHust
1 BapuaHt

1. B cnywaiiHoMm skciepuMeHTe OpocaloT ABe MrpaibHble KOCTH. HaliiuTe BEpOSTHOCTH TOTO, YTO B
CyMMe BBINAJET 7 04KOB. Pe3ynbTar OKpyIJIUTE JO COTHIX.

2. Jama nBaxkael OpocaeT wWrpaimbHBI KyOWK. B cymme y Hee Bhmano 8 oukoB. Haiimute
BEPOSATHOCTH TOTO, YTO MPHU OJHOM U3 OPOCKOB BBITIANIO 2 OYKa.

3. B ciyuaitHOM 3KCIepEMEHTEe CHMMETPHUYHYIO MOHETY OpocaloT Tprkabl. HaliauTe BeposSTHOCTD
TOT0, YTO TPH pa3a BBINAJET PEIIKA.

4, B cpegnem w3 50 akKyMyJATOpOB, TOCTYNUBIINX B TPOMAXy, 5 HEWUCHpaBHBL Haiimnte
BEPOSATHOCTh TOTO, YTO OJIMH KYTJICHHBIN aKKyMYJISITOp OKa)KE€TCsI HCTIPaBHBIM.

5. [lepen HavyagoMm mepBOro Typa YeMIIMOHATA 10 0aIMUHTOHY YYaCTHHKOB Pa3OMBAIOT Ha UTPOBHIC

Mapbl CIlydaifHIM 00pa3oM ¢ MOMOIIbI0 xKpedus. Becero B uemnuonate yyactByeT 26 6aIMUHTOHUCTOB,
cpenu xkotopeix 10 ygactHukoB u3 Poccum, B Tom umcne Pycnan Opnos. Haiiaure BeposSTHOCTE TOTO,
41O B 11epBoM Type Pycnan OpnoB OyneT urpathk ¢ KakuM-mbo 6aiMUHTOHUCTOM 13 Poccun?

6. B copeBHOBaHHUSIX MO TOJIKAHUIO SIpa y4acTBYIOT 5 cnopTcMeHoB u3 Uexuu, 13 cnopTcMeHOB U3
Apctpun u 6 — wu3 lleeiinapun. Ilopsmok, B KOTOpPOM BBICTYNAIOT CIIOPTCMEHBI, ONpEAesseTcs
kpebueM. Haliiute BEpOSTHOCTH TOTO, YTO CIIOPTCMEH, KOTOPBII BBICTYHAET MOCIETHUM, OKaXeTcs U3
[Beitnapun.

7. Konkypce ncnonnureneit amutca 4 nus. Beero 3asBneHo 40 BBICTYIUIEHMH — IO OJHOMY OT
Ka)XI0¥ cTpaHbl. B mepBhIii A€Hb 3aIUIaHMPOBAHO 25 BBICTYIUIEHHUH, OCTAIbHBIE pacTIpeesieHb TIOPOBHY
MEXIy OcTaBIIUMHCS JHAMH. [lopsaok BbICTyIUIeHHI ompezensercs >epeObéBkoil. Haiinnure
BEPOSATHOCTB TOTO, YTO BBICTYIUIEHUE MPEACTaBUTENA Poccuu cOCTONTCS B TPETUI I€HB KOHKYpCa.

8. Hayunas koHdpepeHus npoBoautcs B 5 mHedl. Beero 3ammaHupoBaHo 75 AOKIaJ0B — IEPBBIE
Tpu JHS 1m0 17 JTOKNanoB, OCTalbHBIE paclpenesieHbl OPOBHY MEXAY YETBEPTHIM U MATHIM JHAMU.
INopsnok noknazoB ompeaensercs xepeobéBkoit. KakoBa BeposTHOCTh, uTO A0KIaa mpodeccopa M.
OKaKeTcsl 3aIVIaHMPOBAHHBIM Ha MOCICIHUN A€Hb KOH(pepeHIuu?

9. VY4eHHK Ha3BaJI MPOU3BOJIBHOE ABY3HayHOE 4Hcio. KakoBa BEpOSTHOCTH TOTO, YTO CyMMa €ro
udp pasHa 8?


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

Kpurepuu oueHok:«5» - 9 3anannii«d» - 7 3ananuii«3d» - 5 3aganuit

2 BapuaHT

1. B cnyyaiiHOM OKCHEPHMEHTE CHMMETPUYHYIO MOHETY OpocaroT deTslpexkabl. Haiinure
BEPOATHOCTB TOTO, YTO OPEJ HE BBINAJET HU pasy.

2. B cimy4aifHOM 3KCIIepUMEHTe OpOCaloT JIBe UTrpalbHbIe KOCTU. HaiimuTe BEpOSATHOCTH TOTO, YTO B
CyMMe BhInajeT 4 ouka. Pe3ynbpTaT OKpyriuTe 10 COTHIX.

3. Kars gBaxkasl OpocaeT urpanbHBIN KyOuk. B cymme y Hee Bemano 6 oukoB. Haiiaure BeposSTHOCTH
TOT0, YTO IIPH OZHOM U3 OPOCKOB BBINAJIO 5 OUKOB.

4. B cpeanem u3 150 akkyMynasTOpOB, NMOCTYNHUBIIMX B MNpojaxy, 9 HeucnpaBHbl. Haiinurte
BEPOATHOCTB TOTO, YTO OAMH KYIUIEHHBIH aKKyMYJISATOP OKaXXETCS UCTIPABHBIM.

5. Ilepen HauasoM mepBOro Typa YEMIIMOHATA IO IIaxMaTaM YYacTHUKOB pa30MBalOT HAa MIPOBBIE
mapel CiiydailHpIM 0O0pa3oM ¢ ToMombplo kpebus. Bcero B yemmmonare ydacTByeT 76
[IaXMaTUCTOB, CpeIu KOTOphIX 4 ydacTHHKa u3 Poccum, B ToM umcne Anexcanap Edumos.
Haiinute BeposiTHOCTE TOTO, YTO B IepBOM Type Autekcannp Edumos Oynet urpatb ¢ KakuM-1100
axMaTucToM u3 Poccun

6. Ha copeBHOBaHMS 1O METaHHUIO sApa mnpuexain 2 crnoprcmeHa w3 lleednapun, 6 wu3
BenmukoOpurannu u 2 u3z Yexun. [lopsaok BBICTYIUIEHHH ompenensiercs xepeObEépkoil. Haiinnre
BEPOSITHOCTB TOTO, YTO CHOPTCMEH, KOTOPBIN BBICTYHAET IEBATHIM, OyaeT u3 Yexuu.

7. Koukypc ucnomauteneir amutcs 4 nusa. Bcero 3assieHo 50 BBICTYIUICHHI — IO OJHOMY OT
KaX70M cTpaHbl. B mepBblil JieHb 3amnaHupoBaHo 20 BBICTYIUIEHHUH, OCTalbHBIE paclpeaeiaeHbl
[IOPOBHY MEXIy OCTaBHIMMHUCS IHSAMH. [Iopsimok BBICTYIUIEHMH ompenensercs >kepeObEBKOIL.
Haiinure BepoATHOCTD TOTO, YTO BBICTYIUICHHE TpEACTaBUTENd Poccun COCTOUTCS B TPETUM JIEHB
KOHKYypca.

8. Ha cemunap npuexanu 3 yuensix u3 Hopseruu, 3 u3 Poccun u 4 u3 Ucnanun. Iopsaok noknanos
ompenensiercs xepeObEBKoi. HalfiuTe BEpOsSTHOCT TOTO, YTO BOCBMBIM OKaXeTCs JOKIIa/I
y4yeHoro u3 Poccuu

9. VYdeHuk Ha3Bajl NPOU3BOJIBHOE IBy3HAYHOE YnCII0. KakoBa BEpOATHOCTB TOTO, UTO CyMMa €T0
uudp MeHsbIe 47

KpuTtepuii ouneHok:«5» - 9 3amanmii; «4» - 7 3amanuit;«3» - 5 3aganuit

IIpakTuyeckas padora Nel0
Tema: «PemieHne 3a1a4 Ha BBIYMCICHHE MATEMATHYECKOI0 0:KHIAHMSA, TMCIIEPCUHU U CPEeIHero
KBaJIPATH4Y€CKOI0 OTKJIOHEHHUS».
Heas 3ansTHSA: CHOPMHUPOBATH YMEHHS HAXOOUTh MAaTeMaTU4eCKOE OKUIAHHE, TUCIIEPCUIO U CPEIHNE
MaTEMAaTUYECKOE OTKIIOHEHHE.
[Tpu BEIMOTHEHUH MPAKTUUECKON paOOTHI CTYCHT JA0JKEH 3HATH:
MOHATHE MaTeEMaTHIECKOE OXKHJIaHUE
CPEIHEKBAJAPATUUECKOE OTKIOHEHHE, NUCIEPCHUS;
00acTh MpUMEHEHHE MaTEMAaTHIECKOTO OKUTaHNUS;
e 00nacTh NPUMEHEHHUS AUCTIEPCHU.
CTyZneHT TOIKEH yMeTh:
HaxoauTp 4HMCIOBBIE XapaKTEPUCTUKH JHUCKPETHBIX CIIy4alHBIX BEJINYHH.
IHopsinok BeINOTHEHUS PadoOTHI:
1.113yunTh TeOpeTHUECKUN MaTepHal o TeMe «HaxoxaeHne YnucinoBeIX XapakKTEpUCTHK TUCKPETHBIX
CJIy4aliHBIX BEINIHHY.
2.PaccMOTpeTh MpUMepHh! pelIeHHs TUIIOBBIX 3aJaHUM.
3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
4. BBIIIOJHUTE CAMOCTOATEINIbHYIO Pa0OTy IO HAXO0XKIEHUE YHUCIIOBBIX XaPAKTEPUCTHK JUCKPETHBIX
CIIy4aliHbIX BEJIMYHH.

IlepeyeHb cipaBO4YHO JUTEPATYPBDI:
Ammos IILA. u gp. Anrebpa u Havana anamuza. 10 (11) xm. yueOHMK an oOrmeoOpa3oBaTeIbHBIX
yupexIeHuit: 6a30BbIi ypoBeHb — M., 2012.



http://exponenta.ucoz.ru/Il_kyrs/ok_chislovye kharakteristiki sl v.pdf
KpaTkue Teopernyeckne cBeieHUs
K BaxHEHMIIMM YHCIIOBBIM XapaKTEPUCTUKAM CIIy4alHON BEIMYHUHBI OTHOCSTCS MaTEMaTHYECKOE
OKUJAHUE U TUCTIEPCHSL.
Mamemamuueckum oxncudanuem IUCKPETHOMN CIy4dailHON BEJIMYMHBI X Ha3bIBACTCS
MIPOU3BEJICHNE BCEX €€ BO3MOXKHBIX 3HAUYEHUM HA MX BEPOSTHOCTH:

M(x)=X xp,
i=1

Ceoiicmea mamemamuueckozo OHCUOAHUA:

- MATEMATUYECKOE OKUJAHUE OCTOSIHHOM PaBHO CaMOM MOCTOSIHHOM:

M(C)=C

- IOCTOSIHHBIM MHOKHUTEIb MOKHO BBIHOCHTE 3a 3HAK MAaTEMaTHUECKOT0 OXKUIaHUS

M(Cx)=C*M(x)

- MAaTEMATUYECKOE OKUJAHUE CYMMBI CIIy4alHBIX BEJIMYMHBI PABHO CYMME MaTEMaTHYECKUX
0)KMJaHUH CcllaracMbIX:

M(éxi):éM(xi)

- MaTEMaTHIECKOE OXKHIaHUC TTPOU3BEACHIS HE3aBUCUMBIX CITyYaifHBIX BEJTHMYHUH PABHO
MIPOU3BEACHUIO MATEMATHICCKUX OXKHIAHUNA COMHOKHUTEIICH:

M(X*%*. .. ¥%X0)=M(X1) *M(X2) *. . .M(Xn)

Jucnepcueii ciiy4aiiHON BEIMYUHBI X HA3bIBAETCS MATEMaTHUYECKOE OKHUIaHUE KBapaTa
OTKJIOHEHUS CITy4YaltHOW BEIMYUHBI OT €€ MaTEMaTUYECKOTO OXKUJAHUSA:

Dx)=-M((x-M(x))*) i Dx)=M(x) - (M(x))

Cpeonexkeadopamuueckoe OomKioOHeHUe: 0= D (X)
Ceoiicmea oucnepcuu:
- IUCIIepCHs MOCTOSIHHOW PaBHO HYJIIO:
D(C)=0
- IOCTOSTHHBIA MHOXKUTETF MOKHO BRIHOCHTH 32 3HAK JHUCIIEPCUH, BO3BES €T0 B KBaIparT:
D(Cx)=C**D(x)
- TUCTIEPCHS CYMMBI (Pa3HOCTH) CITyYailHBIX BEJIMYMWHBI PABHO CYMME JTUCTIEPCHI ClIaraeMbIX:

n n
D(2.x)=2.D(x,)
i=1 i=1

Ceoiicmea cpeoOHeKeadpamuyecKo20 OMKIOHEHUA:
d(C)=0
o(Cx)=|C|*o(x)

Ipumep 1. 3akoH pacnpeneneHus CIIy4aifHON BEMWYUHBI 331aH Ta0nuuHo. Haliti p(x<2),
p(x>4), p(2<x<4), MaTeMaTHIECKOE OKUIAHUE, TUCTIEPCHUIO M CPEIHEKBAIpaTHIECKOe OTKIOHCHHE

x| 1]2]3[4]5s
pl0,1]02]04]02]0,1

Pemenune. 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)=17*0,1+2°*0,2+3%*0,4+4°*0,2+5**0,1-3°=1,2

o(x)= 1’2 =1,095
IMpumep 2. depmep cunTaeT, 9TO, MPUHUMAS BO BHUIMAHHUE pa3IMIHBIC TTOTEPH U KOJICOAHMUS
IIeH, OH CMOKET BBRIPYUYHUTH He Oosree 60 IEHTOB 3a ACCIATOK SIUI M TOTEPATH He Oojiee 20-TH IIEHTOB 3a
JICCSITOK U UTO BEPOSTHOCTH BO3MOXHBIX BBIUTPBIIICH U TIOTEPh TAKOBBHI:
neHa 3a 10 0,604(0, |0 -0,2
SIALT 2
P 0,2105(0, [0,06] 0,04




| | [ 21 [ |

Kak oneHuTh 0)XHIaeMyto IPUOBUTH OT MPOJAXKHU JAECATKA SUI]; OT OXKHUIAEMBIX M B 3TOM TOIY
100000 smir?

Pemenue.x — ciryuaiinasi, npuObLIL OT Tpojaxu 10 suil.

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+0.47*0.5+0.27*0.2-+0**0.06+(-0.2)**0.04-0.352*=0.037696

6(x)= ¢0,037696 =0.194154578
D(10000x)=10000%* D(x)=19415457.76

o= V0,194154578 ) 441

Ortgert: 0,441

KoHTpoJbHBIC BONIPOCHI:
1. CdopmynupoBats onpeaeacHue TUcrepcuu?
2. Ilepeuncnure cBOMCTBa AUCTIEPCHU?
3. ChopmymupyiiTe onmpeneiaeHne cpeaHeKBaIpaTHIECKOT0 OTKIOHCHUS?
4. O6nacTh MPUMEHEHNE MATEMATHICCKOTO OXKHMTAHUS?
5. O0nacTb MPUMEHEHUS! JUCIICPCUH ?

3aganus 111 CAMOCTOSITEILHOM padoThI CTYIEHTOB

1. IlycTe 3a1aH 3aKOH pacOpelesieHus CIy4YailHOM BEIMYUHBL X:

X 1 2

P 0,2 0,8

Halitu MaTeMaTH4eckoe 0XKUAaHUE.
2. HaiiTi mucniepcuro cirydaifHON BEIWYHHBI X CO CIEAYIONIMM 3aKOHOM pacIipe/ielIeHNs ;
X |2 3 5
P 0,1 0,6 0,3

3. Ilyctb ciayuaiiHas BeIMYMHA 33/1a€TCS PACTIPEICICHUCM:
X 2m 3m 10m
P 0,1 0,4 0,5

HaiiTu e€ 4nciioBble XapaKTepUCTUKHU.
4. BBYHCINTE MATEMATHUYECKOE OKHUIAHUE MUCKPETHOM CIIyUaifHOM BeNMIMHBI X, 3aJaHHOU PAIOM:

x, |-1|-05] o0 1 2

poloal oz ]o1 |01 |02

Kputepuii ouenkm:«5» - 4 3ananus;«4» -3 3aganus;«3» -2 3agaHust

Crnucok auTepatypsbl:
1.boromonor H.B. [Ipaktuueckue 3aHaTHs IO MaTeMaTUKe: Y4eOHOE OCOOUe IS CPeHUX mpod.
yue6.3aBenennii / H.B.boromosos, Mocksa «Bpicmas mkomna»,20211.-495¢.
2.boromomno H.B. Maremarnka: Yue0.ms ccy3oB / H.B.boromoinos, I1.1 Camoiinenko.- M. :
Hpoda, 2022.-400 c.
3. Amumos 1L A. u np. AnreOpa u Havana ananu3za. 10 (11) k1. yueOHuK a5 00mieodpa3oBaTeIbHBIX
yupexIeHuit: 6a30BbIil ypoBeHb — M., 2022.
4. lanasH A.A. Maremaruka: yue6.- M.: @OPYM: UH®OPA-M, 2020
5.bammaxkos. M.J. Maremaruka yueonuk s HI1O u CITIO. — M.: Akanemus, 2022



6. [exnenxuit N.J[. Marematuka: yaeOnuk. — M., 2023.
7. AranacsH JI.C., byryzoB B.®., Kagomues C.b. u ap. ['eomerpus (0a30Bblii U mpoduiIbHBIH
ypoBHH). 10-11. — M., 2020.



	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



