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IlepeyeHb NpaKTHYECKUX padoT

Ne | Tema 4achl
60 | Haxoxxnenue ypaBHEHUH OKPYXHOCTH, CEpbI, INIOCKOCTH. Brrancienue paccTostHuii 2
MEX]y TOUYKAMH.
61 | CnoxeHue M BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO. Beruucienue yria 2
MEXy ABYMsl BEKTOpamu. BeIuuciieHrne KOopAMHAT BEKTOPA.
62 | Beruuciienue CKaJsipHOTO MMPOU3BEICHHS BEKTOPOB. 2
63 | Mcnonp30BaHue KOOPMHAT M BEKTOPOB MPH PEIICHHH MAaTEMaTHIECKUX U TIPUKJIIA]- 2
HBIX 3a/1a4.
64 | Koopaunatsl B mpocTpaHcTBe. JIeHCTBHS HaJl BEKTOPAMHU. 2
65 | OnpezeneHre B3aMMHOTO PACIIONIOKEHHSI ITPSIMBIX U YIJIa MKy HUMHU. 2
66 | OnpeneneHre B3aMMHOTO PACIIONOKEHHSI MTPSIMBIX U YIJIa MY HUMHU. 2
67 | [IpuMeHeHHe TPU3HAKOB M CBOMCTB NMapaJUICIIbHBIX U MEPIICHINKYIISIPHBIX 2
IIJIOCKOCTEM.
68 | [leprieHAMKYJISAp M HAKJIOHHAS K IUIOCKOCTU. TeopeMa o TpexX MepreHIUKYIsipax. 2
69 | OnpezneneHue pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH, OT IPSMOM 710 TUIOCKOCTH, 2
pacCTOSIHUE MY TIOCKOCTSIMH.
70 | Beruucnenue nByrpaHHbIX YIJIOB. 2
71 | IlocTpoenue ky0a, mapajuienenunesa i UX CeUeHui. 2
72 | Beluucienrne OCHOBHBIX 3JIEMEHTOB Ky0a M Mapaijiesienumnea. 2
73 | IlocTtpoenne npsMOi ¥ HAKJIOHHOM MPHU3MBI M HX CEYCHUH. 2
74 | BeluuciieHrue OCHOBHBIX 3JIEMEHTOB MPU3MBI. 2
75 | IlocTtpoeHue nupaMubl U €€ CEUEHUH. 2
76 | BeruuciieHne OCHOBHBIX DJIEMEHTOB IMHUPAMUJIBI. 2
77 | UccnenoBaHne CMMMETPUH B MHOTOIPAHHHKAX. 2
78 | IlocTpoeHne npaBUIbHBIX MHOTOTPAHHHUKOB. 2
79 | TIlocTpoeHue yceueHHON MupaMubl U BRIYUCICHUE €€ OCHOBHBIX 2JIEMEHTOB. 2
80 | IlocTpoeHune MUIMHAPA U €70 CCUCHHIM. 2
81 | BeluucieHrue OCHOBHBIX AJIEMEHTOB IHJIWHAPA. 2
82 | IlocTpoeHue KOHYCa M €0 CEUCHHIA. 2
83 | Beruucienre OCHOBHBIX 2JIEMEHTOB KOHYCA. 2
84 | IlocTpoeHne yCeueHHOro KOHYCa, BHIUMCIEHUE €r0 OCHOBHBIX JJIEMEHTOB. 2
85 | IlocTpoenue mapa u chepsl, UX CeUCHHU. Y paBHEHUE ChEpHIL. 2
86 | BeluuciieHue mioma M noBepXHOCTH U 00bEMa MPU3MBIL. 2
87 | Bpruuciienue mioma M moBepXHOCTH U 00bEMa ITMPAMHU/IBL. 2
88 | BeluuciieHue mioma M NoBepXHOCTH U 00bEMa IIMITUHIPA. 2
89 | Beiuucienue mionaM NoBepXHOCTH M 00bEMa KOHYCA. 2
90 | Beruucienue mwiorniaau chepsl ¥ 00bEMa Iapa. 2
91 | BeruucieHue MIOMIAIM TOBEPXHOCTH U 00bEMA yCEUSHHOM MUPAMHUJIBI U YCEUEHHOTO 2
KOHYca.
92 | Iloacuer uncna pa3MenieHu . 2
93 | Iloxcyer uyncia COYETAHUIA. 2
94 | Tloacuer uncia MepecTaHOBOK. 2
95 | Pemrenue 3a7a4 Ha mepedOp BapHAHTOB. 2
96 | Pemrenue 3a71a4 Ha mpuMeHeHUe Gopmyisl OmHOMa HeloToHA. 2
97 | Pemenue 3a/1a4 ¢ TOMOIIBIO TEOPEMBI CIIOKEHUS] BEPOSITHOCTEH. 2
98 | Pemrenue 3a7a4 ¢ MIOMOIIBIO TEOPEMBI YMHOKEHHUSI BEPOSITHOCTEH. 2
99 | CocraBneHue 3aK0Ha pacIpeeIeHUs TUCKPETHON cITydailHOW BETHYHHBI U 2
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BBIUHUCJICHUC CC YMCJIOBBIX XAPAKTCPUCTHK.
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Pemenune npakTrueckux 3agad Ha 00pabOTKY YUCIIOBBIX JaHHBIX, BBIYMCICHHUE UX
XapaKTEPUCTHK.




ITPAKTHYECKAS PABOTA Ne 60
HaxoskneHue ypaBHEHHN OKPYXKHOCTH, cdepbl, IIOCKOCTU. Bprumciaenue
PACCTOSAHMH MEXK1Y TOYKaAMM.
Heap padoThi: HAYYUTHCS HAXOAUTh YPAaBHEHUSI OKPYKHOCTH, CEpbI, IIOCKOCTH,
BBIYMCIISATh PACCTOSHUS MEXKIY TOUYKAMU.
Pesyabrarsl  (MeTampeaMeTHBbIE):  BIAQJCHHE  HaBbIKAMU  IIO3HABATEIbHOM
pedIeKCUN KaKk OCO3HAHUSI COBEPILAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB,
UX PE3ylbTaTOB W OCHOBAHWM, TPAaHMI] CBOErO0 3HAHHUS M HE3HAHUS, HOBBIX
NIO3HABATEJIBHBIX 3a/1a4 U CPEJCTB IS UX JOCTHIKECHHUS.
PesyibTaThl (mpeaMeTHbIe): c(OpMHUPOBAHHOCTH IIPEACTaBICHUN 0
MAaTEMaTUYECKUX TOHATHAX KAaK  BAXKHEUIIMX  MATEMaTUYECKUX  MOJEIIX,
NO3BOJISIFOIMX OINKCHIBATh M HM3y4aTb Pa3HbIE IIPOLIECCHl U SIBICHUS; ITOHUMAHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOT'O MOCTPOEHNS MATEMAaTHUECKUX TEOPUM.
Buab! aesaresbHocTH: O3HAaKOMIIEHHE C MOHATHEM BEKTOpa. M3ydeHue nexkapToBon
CUCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE II0 3aJaHHBIM KOOpAWHATAM
TOYEK M IUIOCKOCTEH, HAXOXKIAECHWE KOOpAMHAT TOo4deK. HaxokneHue ypaBHEHMI
OKpPY>KHOCTH, c(pephl, IIIOCKOCTH. BbIunciienne paccTosIHUM MeX 1y TOUKaMHU.
Kpurepuu oueHuBaHUs NPAKTHYECKHUX padoT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBIMIOJIHEHHBIE 3aJlaHUsl TEPBOT0, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
pPalMOHAIBHOCTU BBIOPAHHBIX pEUICHUM;

2. OLICHKa «XOpOLIO» BBICTaBIseTCS oOOywarouiemycs 3a paboTy,
BBITMOJITHEHHYIO B ITOJIHOM 00bEME C HEI0UETaMU;

3. OLEHKa «yJIOBJETBOPUTEILHO» BBICTaBISETCS oOOydallemycs 3a
BBITNIOJTHEHHBIE 33JaHUS [IEPBOTO YPOBHS B MOJIHOM 00bEME;

4.0LIEHKa «HEYIOBIETBOPUTEIIBHO»  BBICTaBIsieTCd  oOydaroumiemycs 3a
BBITIOJIHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B HE MOJIHOM 00bEME.

Xoa padoThl.

YpoBens A.



1. 3anumure ypaBHeHUE NpsiMOM Ha MI0cKOCTU XOy MO CIIETYIOMIUM TaHHBIM:
1) mpsimas mpoxoauT yepe3 Touky A(2; -1) u napasienbHa npsaMon y=2x-7;

2) npsiMast MPOXOAMUT yepe3 TOUKy A(2;5) U nepneHAuKyIsipHa NpsaMoil y= x-4;
3) kaxkas TouKa MPsIMOM paBHOYAAJICHA OT MPSIMbBIX y=2X U y=0,5X;

4) mpsimast cofepkuT Touku A(2;1) u B(-5;4);

5) npsimast kacaeTcst OKpy>kHOCTH ¢ 1ieHTpoM (0;0) u paauycom 3 B Touke A(3;0).
2. 3anuummTe YpaBHEHHE MJIOCKOCTH 10 CIEAYIOIIUM JaHHBIM:

1) mmockocth mpoxoaut uepes Touky P(7; 2;4) u napaiuiensHa miockoctuxQy;
2) MIIOCKOCTh MPOXOIUT uepe3 Touky P(2; -1;7) u napaimensHa miockoctu X0z,
3) rtockocTh npoxoaut depe3 Tpu Touku O(0;1;2), P(-1;-1;1) u Q(1;-3;2);

4) TUTOCKOCTh MIEPICHIUKYIsIpHA TUTOcKoCcTH XOZ 1 conmepkut Touku P(2;7;1) u Q(3;-
2;4).

Yposens b.

Jlan TpeyronsHuk ¢ BepimHamu A(2;4), B(2;7) u C(6;4)

Haiinure:

1) KOOpIMHATHI IIEHTPa BIMCAHHOW OKPY>KHOCTH;

2) KOOPAMHATHI IIEHTPA OMUCAHHON OKPYKHOCTH;

3) ypaBHEHHUE BBICOTHI (MEIUaHbI, OUCCEKTPUCHI ), OMYIIIEHHON U3 BEPIIUHBI A.

2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI

1) Kak 3anucpiBaeTcst ypaBHEHHUE OKPYKHOCTH?

2) Kak HaliTu pacCTOSHHE MEXy TOUKaMU?

3. OopmuTe OTUET U CAEIANTE BBIBOJ IO IPAKTUIECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 61

Ciaoxenne W BbIYHTaAHHE BECKTOPOB. YMHOKeHHne BCKTOpa Ha 4YMCJIO0.
Bbruucienue yria MeEKAYy BEKTOpaMu. Boruuciienue KOOpPpAUMHAT BEKTOPA.
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Ienanb padoThbl: HAy4YNUTHCSA CKJIAABIBATH U BBIYMTATh BEKTOPA, YMHOXKATh BEKTOpP HA
YHCJI0, BBIYUCIATH YIOJI MEXKIY BEKTOPAMH, BEIYUCIATH KOOPAUHATHI BEKTOPA.
PesyabTarsl  (MeTampeaMeTHbIE):  BJIaJACHUE  HABBIKAMM  ITO3HABATEIBLHOM

pe(bJICKCHI/I KaK OCO3HaHHs COBCPIIACMBIX ,ZIGI\/'ICTBI/II\/'I N MBICIIUTCIIBHBIX IIPOOCCCOB,
HX PC3YyJIbTATOB H OCHOBaHHﬁ, I'paHul CBOCTO 3HAHUA MW HC3HAHHA, HOBBIX
IMO3HABATCIIbHLIX 3a1a4 U CPCACTB JJIA UX TOCTUKCHUA.

Pe3yabTaTsl (mpeameTHbIe): c(hOpMHPOBAHHOCTh PEACTABIICHUM 0
MaTeMaTHYECKNX TMOHATHSAX KaK  BAXKHEWIIUX  MAaTeMaTHYECKHX  MOJENSX,
MO3BOJISIIOIIMX OIKCHIBATh M HM3ydaTh pa3HbIE MPOLIECCHl U SIBJICHUS; MOHUMAHHE
BO3MOKHOCTH aKCHOMAaTHYECKOTO TOCTPOEHUSI MATEMATUYECKUX TEOPHUH.
Buabl gesresbHocTH: M3ydeHne CBOMCTB BEKTOPHBIX BEJIMYMH, ITPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, MPABUII HAXO0XKJICHUS KOOPAUHAT BEKTOPA B
IPOCTPAHCTBE, IpaBUJ JCHUCTBUN C BEKTOpPaMH, 3aJaHHBIMHM KOOPIHMHATAMHM.
[IpuMeHeHre Teoprur NP PELLIEHUH 33]1a4 Ha JIEUCTBHS C BEKTOPAMH.
Kpurepun oneHuBaHus NPAKTHYECKUX PadoT

1. olEeHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBINIOJIHEHHBIE 3aJlaHUsl TEPBOT0, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
pPalMOHAIBHOCTU BBIOPAHHBIX pEUICHUI;

2. OLICHKa «XOpOLIO» BBICTaBIseTCS oOyuaroumemycs 3a padorty,
BBITMIOJIHEHHYIO B ITOJIHOM 00bEME C HEI0UETaMU;

3. OLEHKa «yJIOBJETBOPUTEILHO» BBICTaBISETCS oOOydallemycs 3a
BBITNIOJTHEHHBIE 331aHUS [IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4.0LIEHKa «HEYIOBJIETBOPUTENIbHO»  BBICTaBIsieTCd  oOydaromiemycs 3a

BBIITOJIHCHHBIC 3aaHUs IICPBOTO YPOBHA B HC ITIOJTHOM ooBeMe.

Xoa padoThl.
YpoBens A.

1. dan xkBagpat ABCD; Touka M — cepenuna otrpeska CD, O — Touka nepecedeHus
nuaroHaneu, Touka K genut orpe3ok BC B cootHomenun 1:2. Paznoxure no

BEKTOpaM a = AD wb = AB CJIeyIOIINe BEeKTOPHI: 1) AG; 2)CM; 3) 0D, 4) DK




2. BekTopsl a, b, ¢ 3amanbl ux gekapToBeiMu KoopauHatamu: a (1;2;-1), b (3;-1;7), ¢
(0;2;4). Haitnure KOOpAMHATHI CIACAYIONIMX BEKTOPOB: 1) a + b+ %C; 2)2a—(b+c)

3. Jlan mpaBuibHbIi TpeyroibHUK ABC. [Toctpoiite Touky M Takyto, 4TO

1) AM =2 (AB + AC); 2) AM = AB - - AC; 3) AB + BC+CM = 0; 4) 4CM = 3AC +
2BC

4. JlaHa TpeyroJibHas NUpaMua ¢ MpaBUIbHBIM TpeyrolbHUKOM ABC B 0OCHOBaHUH,
Cc BepiIuHOM B Touke P, mpuuem pedpo PA neprieHANKYISIPHO TNIOCKOCTH OCHOBAHMUS,

PA=AB. Pa3noxwure 1o Bekropam c=ﬁ, a=A_C), b=ﬁ CJIEIYIOLIUE BEKTOPHI:

1) ﬁ, rae K-cepenuna croponst BC; 2) KP; 3) MN, rae MN — cpeusist TUHUS
tpeyronsHuka CPB, mapannensnas BC.

Yposens b.

1.1) Jokaxwure, uro Touku A(1;1;2), B(4;5;-8), C(2;-1;0), D(-1;-5;10) sBisroTcs
BEpIIMHAMH TapajijIeIorpaMma.

— —_— B —
2). Beipasute Bektop BC uepes Bektopsl a=0A u b=0D, rue O — Touka nepeceveHus
JIMaroHaJIeW mapasuiesiorpaMma.

3). Beruucnure cymMmmy KBaJIpaTOB IUaroHaliel mapasieaorpamma.

2. Nan xy6 ABCDA;1B1C1D; co cToponoii 2; K — touka nepeceuenus CB; u BCy,
touka Ky — cepenuna pedpa DD Beruucnure: 1) DB1; 2) KKy,

3. B npaBuiabHOM IECTUYTOJIBHUKE ABCDEFAB = P, BC =(. BeIpazure uepes
BEKTOPBI P U (] BEKTOPHI CD, DE, EF, FA, AC, AD u AE.

2. OTBETHbTE HA KOHTPOJIbHBIE BOIIPOCHI

1)B yeM cocTouT npaBuiI0 Napajuienenunena?

2) Kakue BeKTOpbl Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

3) Kakue BeKTOpbI Ha3bIBAIOTCS] KOMILIAHAPHBIMU?

4) Kak BBIYHUCIISIOTCS KOOPIMHATHI BEKTOPA B IPOCTPAHCTBE?

3. OpopmuTe OTUET U CAEIANTE BBIBOJ 110 IPAKTUYECKOM padoTe.



ITPAKTHYECKAS PABOTA Ne 62
BeruuciieHue CKaJasipHOTo NPOM3BeICHUsSI BEKTOPOB.
Heab paboThI: HAYYUTHCS BBIUUCISATH CKATAPHOE MPOU3BEJICHUE BEKTOPOB.
PesyabTarhl  (MeTampeaMeTHbIE):  BIAJACHUE  HAaBBIKAMH  IO3HABATEIbHOU
pedIeKCH Kak OCO3HAHHUS COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB,
UX pe3yJbTaTOB M OCHOBAHWW, TPAaHMI] CBOETO 3HAHUS W HE3HAHHS, HOBBIX
IIO3HABATEJIBHBIX 3a/1a4 U CPEICTB IS UX JOCTHIKCHHUS.

PesyabTarsl (mpeamerHbIe): c(OpMUPOBAHHOCTD IIPEACTABICHUN 0
MAaTEMaTUYECKUX TOHATHAX KAaK  BAXHEUIIMX  MATEMAaTUYECKUX  MOJEIIX,
IIO3BOJIAIOIIMX ONMCBHIBATh M M3y4aTb Pa3HbIC IPOLIECCHI U SIBICHUS; ITOHUMAHUE
BO3MOKHOCTH aKCHOMAaTUYECKOI'O IIOCTPOCHUS MATEMATUYECKUX TEOPUH.
Buabl nesarenbHocTH: V3yyeHne CKaJSIpHOTO NPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YpPaBHEHMUS MPSAMOW M IUIOCKOCTH. [IpuMeHeHme Teopuu INpu pEelIeHuH 3a7ad Ha
NEUCTBUSA C BEKTOpAMH, KOOPAMHATHBIM METOJ, INPHUMEHEHUE BEKTOPOB IS
BBIYHMCJICHUS BEJIMYMH YIVIOB U PACCTOSTHUN.
Kpurepuu ouneHuBaHus NPAKTHYECKUX padoT

1. oOLEHKa «OTIMYHO» BBICTABISIETCA OOydaromeMmycsi 3a 0e30IHnO0YHO
BBINIOJIHEHHBIE 33/IaHUsI TIEPBOTO, BTOPOTO, TPETHETO YPOBHS B TOJHOM O0BEME C
y4€TOM pPalMOHAJIbHOCTU BIOPaHHBIX PEIICHUM;

2. OLICHKa «XOpOLIO» BBICTaBIseTCS oOOywarouiemycs 3a paboTy,
BBINIOJIHEHHYIO B ITOJTHOM 00bEME C HEJIOUETAMU;

3. OUEeHKa «yJIOBJIETBOPUTEIBHO» BBICTABIAETCA oOOydaromemycs 3a
BBITIOJIHEHHBIE 33J]aHUsI IEPBOTO YPOBHS B IOJIHOM 00BEME;

4.011eHKa  «HEYJOBJIETBOPUTEIBHO»  BBICTABIIAETCA  OOywaroumiemycs 3a

BBIIIOJTHCHHBIC 3alaHUA IICPBOTIO YPOBHA B HC IIOJIHOM o0BeMe.

Xoa padoThI:
YpoBens A.

1. Bekropsr a, b, ¢ 3ananbl ux nekapToBbiMU KoopaunHaTamu: a (1;2;-1), b (3;-1;7), ¢
(0;2;4). Haiinure KOOpAMHATHI Caeayroux BekTopoBs: 1) (a-c)b — c(a-b); 2) (2b-b)(b —
2C).



2n
2. JInuHbl BEKTOPOB @ 1 D PaBHEI COOTBETCTBEHHO 4 1 5, YTON MesK/Ly HUMHU PaBeH —-
Berauciure: 1) a%; 2) (3a + 5b)-(2a— 3b); 3) (3a + 5b)2.

3. Hokaxwute, yto yeThipexyronbHuK ABCD — kBazapar, eciid BepuIMHbl UMEIOT
KOOPAMHATHI

A(-3;5:6), B(1;-5;7), C(8;-3;-1), D(4,7;-2)
Yposens b.

1. Haiigute KoOpAMHATHI BEKTOPA X, KOJUIMHEApHOTo BekTopy a=(3;0;-2) u
YAOBJIETBOPSIONIETO yCIOBHIO (X-a)=39.

2. U3BectHO, uTo (ah) :l; (b-c) =- l; (cra)= l; a| = |b| = |c| = 1. Beruucure:
2 2 3

1) (a + 3b):(-2a-b); 2) (a-b)-(4a—2c) + (3b + a)-(b —c); 3) (a—b)*((a—b)(a + b));
4)(15-b-c)y(Bat+tb+c).

3. Haiigute KOCHHYC yria MeXIy TUaroHaasiMH rmapajuiejorpamma, eClid TPU ero
BEPIIMHBI HaxoaTcs B Toukax A (2;1;3), B (5;2;-1), C (-3;3;-3).

Yposens B.

1. 3agaHbl KOOPAUHATHI BepIInH TpeyroibHuka A(-1;-2;4), B(-4;-1;2) u C(-5;6;-4).
Haitnure nmmny BeicoTsl BD.

2. 3amaHbl KOOPUHATHI BEPIIUH TpeyroibHuKa A(6;5;-3), B(7;-5;1) u C(-1;-3;8).
JIOKa)KuTe, 4TO 3TOT TPEYTOJIBHUK IPSAIMOYTOJIBHBIN U HAWJINTE KOCUHYCBHI €T0
OCTPBIX YIJIOB.

2. OTBEThTE Ha KOHTPOJBHBIE BOMIPOCHI

1. Kak onpenensercst CKamsipHOE MPOU3BEIEHUE BEKTOPOB?

2. Kak BpIUMCISICTCS CKAISIPHOE MPOU3BEICHUE B KOOpAUHATAX?

3. KakoBbI OCHOBHBIE CBOVCTBA CKAJISIPHOTO IPOU3BEICHUS ?

3. OopmuTe OTUET U C/AEIANTE BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKAS PABOTA Ne 63

Hcnoan3oBanue KOOPpAMHAT M BCKTOPOB IIPH PCEIICHUU MATCMATHYCCKHX U
NPUKJIAAHBIX 3a/1a4.



Iens padoTbl: HAaydyUTHCS HCIIOIB30BATh KOOPAMHATHI M BEKTOpAa NPU PEIICHUU
MAaTeMaTUYECKUX U MPUKIAJHBIX 3a/1a4.
PesyabTarbel  (MeTampeaMeTHBbIE):  BIAQJCHHE  HAaBbIKAMU  IIO3HABATEIbHOMU

pe(bJICKCHI/I KaK OCO3HaHHs COBCPIIACMBIX ,ZIGI\/'ICTBI/II\/'I N MBICIIUTCIIBHBIX IIPOLCCCOB,
HX PC3YyJIbTATOB H OCHOBaHHﬁ, I'paHul CBOCTO 3HAHUA MW HC3HAHHA, HOBBIX
IMO3HABATCIIbHLIX 3a1a4 U CPCACTB JJIA UX TOCTUKCHUA.

Pe3yabTaTthl (mpeaMeTHbIE): c(hOpMHUPOBAHHOCTh MpEICTABICHUM 0
MaTEMaTUYECKUX  MOHATHSAX KAaK  BaXKHEHIIMX  MaTEMaTHYECKUX  MOJENSX,
MO3BOJISIONINX OINKCHIBATh M HM3ydaTh Pa3HBIE MPOIECCHl W SBICHUS, IMOHWMAHHE
BO3MOKHOCTH aKCHOMATHYECKOTO TTOCTPOCHUS MAaTEMAaTUIECKUX TCOPHUH.
Buabl nesiteibHOCTH: V3ydeHNE CKAISIPHOTO MPOU3BEACHHS BEKTOPOB, BEKTOPHOTO
ypaBHEHUS TPSAMON M TulockocTh. [lpuMeHeHWe Teopuu MpU PElICHWH 3a7ad Ha
JIEUCTBUA C BEKTOpaMHU, KOODJIWHATHBIM METOJ, MPUMEHEHHE BEKTOPOB A
BBIYHMCIICHHSI BEIMUMH YTJIOB ¥ PACCTOSHUM.
Kpurepun oneHuBaHUS NPAKTHYECKUX PadoT

1. olEeHKa «OTJIMYHO» BBICTABJISETCS oOOydYaromeMmycss 3a 0e301IMO0YHO
BBITIOJIHEHHBIE 3a/IaHUsI TIEPBOTO, BTOPOTO, TPETHETO YPOBHSI B TOJHOM O0OBEME C
Y4E€TOM PaIlMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIICHKAa «XOpOIII0» BBICTABIACTCA OOydaromeMycs 3a padoTy,
BBITIOJIHEHHYIO B MTOJTHOM 00bEME C HEJIOUETaMH;

3. OIEHKa «yJIOBJICTBOPUTEIHHO» BBICTABIACTCA OOydaromemycs 3a
BBITIOJIHEHHBIE 337]aHUS TIEPBOTO YPOBHS B TIOJIHOM 00BEME;

4.011eHKa  «HEYJTOBJIIETBOPUTEIHHO»  BBICTABIACTCA OOydwaromemycs 3a

BBIITOJIHCHHBIC 3aaHus IICPBOTO YPOBHA B HC ITIOJTHOM ooBeMe.

Xoa padoThl.
YpoBens A.

1. OTpe30K, KOHIIBI KOTOPOTO PacioyiokeHbl B Toukax A(-4;2), B(8;-4), pazneneH Ha
yeTbIpe yacTh. Halnure KoopaAuHAaThl TOYEK JAEICHUS.

2. Onpenennute KOOPAUHATHI BEPIIUH TpeyrojibHuka ABC, ecnu cepeinHbI €ro
cropoH umeroT koopauHatel K(-4;2), L(1;6), M(-3;2). Haiimute mnny meaunansl AK.
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3. JlaHbI KOOpAMHATHI IBYX CMEKHBIX BepIIuH napaiesorpamma A(-2;2) u B(2;5) u
ToukM nepecedenus nuaronanent K(0;6). Haliqure koopuHaThl OCTaIbHBIX BEPILIHH
napajjiesiorpaMmma.

Yposens b.

1. JlaHbl KOOPAMHATHI TPEX BepiuH HapajuieiaorpamMmma A(3;-4;7), B(-5;3;-2) u
C(1;2;-3). Haitnure: 1) koopAMHATBI YETBEPTOWU BEPUIMHBL; 2) TOUKY IIEPECEUCHUS
JuaroHanei; 3) JUIMHbI CTOPOH U IMaroHalleH.

2. Ha ocu opaunat Oy HaiiMTe TOUKY, HAXOSIIYOCS Ha OJJAHAKOBOM PaCcCTOSTHHU
ot Touek A(1;-4;7) u B(5;6;-5).

Yposens B.

1. Moryt i Touku A(3;-2;-7), B(5;3;-2) u C(7;8;3) ObITh BeplInHAMU
TPEYTrOJIbHUKA?

2. lanbl koopauHaThl 1BYX Touek A(4;-2;2) u B(7;-6;4). Uepes Touky B npoBenena
npsmasi, [lapamtensnas BektopyOA, rae O — Hayano koopaunat. Hanioure
KOOPJMHATHI TOYKHU [IEPECEUECHMSI 3TOM IPSIMON € KOOPAMHATHOM IIIIOCKOCTBIO XOy.
2. OTBEThTE Ha KOHTPOJIBHBIE BOIIPOCHI

Kakx wWcmonsp3yroT KoOpAWMHATHI W BEKTOPHI TMPU PEIICHUHM MAaTEMaTUYECKHX U
MPUKIaAHBIX 3a/1a4?
3. OpopmuTe OTUET U CAENIalTEe BHIBOJ 10 IPAKTUYECKOM padoTe.

IMPAKTUYECKAS PABOTA Ne 64
Koopaunarsel B npocTpancTBe. /leiicTBUSA HAX BEKTOPAMM.
Hesapb padoThI: HAYYUTHCS UCIIOJIB30BATH KOOPIUHATHI B IPOCTPAHCTBE.
PesyabTaTrel  (MeTampeaMeTHbIE):  BIAQJCHHE  HABBIKAMU  ITO3HABATEIBbHOU
pedrexcun Kak OCO3HAHHSI COBEPIIAEMBIX JCHCTBUU U MBICTUTEIBHBIX MPOIECCOB,
UX PE3YyJbTaTOB M OCHOBAHWUW, TPaHMUI] CBOErO 3HAHUSA M HE3HAHMS, HOBBIX
MO3HABATEIbHBIX 3a/1a4 U CPEACTB JISI UX TOCTUKEHHUS.

Pe3yabTaTsl (mpeaMeTHbIE): c(hOpMHPOBAHHOCTh MPEJICTABICHUI 0
MATEMATUYECKUX  IOHATUAX KaK BAXKHEUIIMX  MAaTEMaTUYECKUX  MOJEISX,
MO3BOJISIFOLIMX OIKCHIBATh M HU3y4aThb PA3HbIC MPOLECCHl U SIBJICHUSA; ITOHUMAaHHE
BO3MOYKHOCTH aKCMOMAaTHYE€CKOTO MTOCTPOEHUSI MATEMATUUYECKUX TECOPHUIL.
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BI/IZ[I)I ACATECJIIbHOCTH. O3HaKOMJIGHHE C A0Ka3aTcJIbCTBaAMH TCOPEM CTCPCOMETPUHN O
B3aMMHOM PACIIOJIOKCHHUU IIPAMBIX U IJIOCKOCTEH C UCII0JIb30BAHUEM BCKTOPOB

Kpurtepuu oneHuBaHUs MPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCA OOyvaromeMycs 3a 0e30mu004YHO
BBITIOJTHCHHBIC 3aJaHUsS TEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJHOM OOBEME C
Y4ETOM PAIMOHAILHOCTH BHIOPAHHBIX PEIICHMUIA;

2. OLICHKAa «XOpOILIO» BBICTABIKIETCA OOydarolmeMmycs 3a padorTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BEME C HEI0UETaAMH;

3. OIIGHKa «yJIOBJIETBOPHUTEIILHO»  BBICTABISETCA OOydalleMmycs 3a
BBITIOJTHEHHBIE 3a/IaHUS TIEPBOTO YPOBHS B MOJTHOM 00BEME;

4. 0LICHKAa «HEYJIOBJIETBOPUTEIILHO»  BBICTaBIsieTCa  oOydaromiemycs 3a
BBITIOJTHEHHBIE 3a/IaHUS TIEPBOTO YPOBHS B HE TIOJIHOM 00BEME.

Xoxa padoThl.

YpoBeHs A.

1. Janbl Tpu Touku B nipoctpancTBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). HaliguTe:
1) koopaunatel cepenunbl otpeska AC; 2)KoopAUHATHI BEKTOPOB BC u BC - BA;
3) koopaunatel Touku D Takoii, yto ABCD — napannenorpamm;

4) paccrosinue ot Touku A 10 Touku D.

2. Hansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumute ypaBHEHUS:

1) mpsimoit AB; 2) npsimoit, mpoxosieit uepe3 B u napannensnoit ocu Ox; 3)
MJIOCKOCTH, COCPIKAIICH BCE TPU JaHHBIC TOUKH;

Yposens b.
1. lanbl Tpu Touku B nipoctpaHcTBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). HatiguTe:
1) xoopauHathl TOUkH, aensiieid orpe3ok AC Ha ock OX B COOTHOIIEHUU 1:2;

2) KOOPJIMHATHI BEKTOPOB 2BC u 3BC- 2AB; 3) Ha npsamoit AC KoOpJMHATHI TaKOU
Touku D, uTo0s! TpeyroibHUK ABD Obu1 IpsAMOYTOJIbHBIN; 4) pACCTOSIHUE OT TOUYKH
A 1o npsmon BC.
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2. ansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumurte ypaBHEHHUS:
1) npsamoii, mapannensHoit AB, npoxosieit uepes Touky C;
2) npsAMOH, Npoxosaue yepes Touky B napamensHo ocu Ox;

3) miockoctH, coaepxkanieit Touky C u napasmienbHoi miockoctu ABO, rie O —
Ha4yao KOOpJUHAT;

Yposens B.
1. Jausl Tpu Touku B npoctpanctBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). Haitnure:

1) xoopMHATHI TOYKH, ACsIIel npoekiuio orpe3ka AC Ha ock OX B COOTHOIICHUH
1:2;

2) koopauHatsl BektopoB 3BC + BA u 2BC — BA + AC + 3BC;

3) xoopauHatel Touku D, paBHOy#aneHHoi oT Touek A, B, C, koopanHara z koTopoi
paBHa 2; 4) pacctosgHue oT Touku A 110 miockoctu BCO.

2. Jlansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumure ypaBHEHUS:
1) npsimoii, meprieHauKysipHON AB, nmpoxopsieit uepes Touky C;
2) IpsAIMOi, MPOXOASAIIEH uepe3 Touky B u neprieHauKysipHOi maockocT yOX;

3) mockocTHU, coaepkalie Touky ¢ koopauHaramu (1;1;1) u nepneHauKyasspHOit
mockocti ABO n ABC, roe O — Hayano KoopJauHar.

2. OTBEThTE Ha KOHTPOJBHBIE BOMIPOCHI

1. Kak BBIUHCISIOTCSA KOOPJIMHATHI BEKTOPA B MPOCTPAHCTBE?

3. OopmuTe OoTUET U cenaiTe BHIBOJ M0 MPAKTUYECKON paboTe.

MMPAKTUYECKASA PABOTA Ne65
OmnpenesieHne B3aMMHOT0 PACHOJI0KeHUS PAMBIX U yIJ1a MeK1y HUMM.

ey padoThI: HAYUUTHCS ONPENEIATH PACIIONOKEHUS MPSMBIX B IPOCTPAHCTBE U
HaxXOJIUTh YTOJI MEXAY HUMHU.

Pe3yabTaThl (Memanpeomemmeie):
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LIEJIEYyCTPEMJIEHHOCTh B IOUCKAX W TPHUHATHM PELIEHUH, COOOpa3uTENbHOCTh U
WHTYULIMSA, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUM;  CIIOCOOHOCTD
BOCIIPUHUMATh KpPacoTy M TapMOHHMIO MHPA; BJIAJIEHUE OCHOBHBIMU MHOHSTHSIMHU O
IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MX OCHOBHBIX CBOMCTBAX;
npeomemmnuwle:

c(OpPMUPOBAHHOCTh YMEHHSI PACIO3HABATh T€OMETpUUYECKUE (PUTYpHI HA yepTekax,
MOJENSIX U B PEATIbHOM MUPE; NMPUMEHEHUE U3YYEHHBIX CBOMCTB I€OMETPUUYECKHUX
buryp u bopmyn Uil pelieHUus reoMeTpUYecKUX 3a7ad U 3a7ad C MPaKTHYECKUM
COJIep)KaHUEM;

Buowt oeamenvnocmu: OopmynupoBka U NpPUBEACHHE TOKA3aTENIbCTB MPU3HAKOB
B3aMMHOTO PACIIOJIOKEHUSI MPSIMBIX U IJIOCKOCTEH. Pacro3HaBaHue Ha 4eprexkax u
MOJIEJISIX PA3IMYHBIX CIy4aeB B3aUMHOTO PACIOJIOKEHUS TMPSMBIX U TJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXKJICHUM.

Kpurepuu ouenuBanus:
1.olIeHKa «OTJIMYHOY» BBICTABIIACTCS 00yUarommemMycs 3a padoTy, BHINOJHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BIOPAHHBIX PEIICHU;
2.0lIEHKa «XOpOIIIO» BBICTABIsIETCA O0ydarleMycs 3a padoTy, BHIIOJHEHHYIO B
IIOJITHOM 00BEME C HeJJ0UCTaMH;
3. OIIEHKa «YJOBJIETBOPUTEIHHO» BBICTABISIETCS oOydammemycs 3a paboTy,
BBHITIOJIHEHHYIO B HE TMOJHOM 00beme (He meHee 50% mpaBUIIBLHO BBITIOJHEHHBIX
3aJaHui OT 00I1ero oobeMa paboThl);
4. oleHKa «HEYyIOBIETBOPUTEIIBHOY» BBICTABIISIETCS 00yUYarOIIeMycs 3a padoTy,
BBHITIOJTHEHHYIO B HE TIOJIHOM 00BheMe (MeHee 50% npaBuIbHO BBITIOJHEHHBIX
3a1aHUl OT 00IIIero 0ObeMa paboThl).

Xoxa paborhbi:
3apanue 1.Bemonnute Tect «IIpsiMbie B TPOCTPAHCTBEY.
Bapuanr 1.

1 .Ilpamas a, mapamienbHast mpsMoil b, mepecekaeT miockocTh o. [Ipsmast ¢
napajuiesibHa npsiMoil b, Tora: a) mpsiMbI€ a U € MIEPECEKAIOTCS; 0)
npsiMast ¢ JISKUT B TUIOCKOCTH 0;B) TIPSIMBIE a U C CKPEIINBAIOTCS; r)
IpsIMbIE @ U C TApaJUICTIbHBI.
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2. Kakum MoxeT ObITh B3aUMHOE PaCIIOIOAKEHUE MPSIMBIX a U b, ecii uepe3 npsmyro
a MOKHO TIPOBECTH IJIOCKOCTh, MapajuiesIbHYIO MpsiMoit b?

a) CKpEILIMBAIOTCS WM MEPECEKAIOTCS; 0) CKPEIIUBAIOTCS WM MapaJlIeIbHBbI;

B) TOJIBKO CKPEIIMBAIOTCS; T') TOJIBKO MapaJlICIbHBI.

3. [IpsiMble @ 1 B JeXAaT B MapaUICIbHBIX IIOCKOCTSX, CIEAOBATEIIEHO ATH MPSMbIS
a)CKpEIIMBAIOTCS UITU TIEpeCceKaroTcsl; 0) CKPEIIMBaIOTCS WK TapaJlieIbHbL;

B) TOJILKO CKPEIIUBAIOTCS; T') TOJBKO MapajuieIbHBbI.

4. KakuM MOKET OBITh B3aUMHOE PAaCIIOJIOKCHUC IBYX IIPAMBIX, CCIIH 00¢ oHH
IMapaJICIIbHbI OI[HOﬁ TJIOCKOCTH ?

a) TOJIBKO ITapaJlJICIIbHBI; 6) BCC CJIy4aHd B3aMMHOI'O PACIIOJIOKCHHUA, B) TOJIBKO
CKPCIIUBAIOTCA; F) TOJIBKO IICPCCCKAIOTCA.

5. Ilpsimas a mapanenbHa II0CKOCTH 0. Kakoe n3 ciaeayommux yTBEpKIACHUN BEPHO?

a) [Ipsamas a mapasuienbHa 000 MPSMOH, JiexKallel B IUIOCKOCTH o; 0) mpsiMast a He
NepeceKaeT HU OJIHY MPSIMYIO0, JISKAIIYIO B INIOCKOCTH 0; B) TIpsIMasi @ CKPEIIUBACTCS
CO BCEMH MPSIMBIMU TJIOCKOCTH 0; T) MpsAMasi a UMEET OOIIYI0 TOUKY C IJIOCKOCTBIO .

3aganue 2. OTBETHTE HA BOIIPOCHI:
1)Kak mpocTpaHCTBE pacnoioKeHbl IpsiMble?
2)Uto Ha3bIBAIOT YIJIOM MEXKIY ABYMSI CKPELIUBAIOLIMMUCS MPSIMBIMU?

3)Cnaiite oTYeT MpernoaaBaTeio.

IMPAKTUYECKASI PABOTA Ne66
OnpenesieHue B3aUMHOI0 PACIIOJIOKEHNsI MPSIMBIX U IJIOCKOCTEl

eab padoThI: HAYYUTHCS ONPEAEIATH PACTIONOKEHUS NPSIMBIX U TIJIOCKOCTH,
HaXOJUTh YTOJ MEXK]y HUMHU.

Pe3yabTaTnl (Memanpeomemnuoie):
- IEeJeyCTPEMJICHHOCTh B MOUCKAX M MPUHATUM PEIICHUN, COOOpa3UTEILHOCTh U

WHTYHIUS,, Pa3BUTOCTh  TPOCTPAHCTBEHHBIX  MPEACTABJICHHM;  CIOCOOHOCTH
BOCIPUHUMATh KPaCOTy U TAPMOHUIO MHUPA;
15



npeomemuuvle:
- BIAQJICHUE OCHOBHBIMU TOHATUSIMH O IUIOCKUX M MOPOCTPAHCTBEHHBIX

reoMeTpuuecKkux (Urypax, uX OCHOBHBIX CBOMCTBax; C(POPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTprudeckue (GUrypsl Ha YepTekax, MOJEISIX U B PEalbHOM MHUPE;
MPUMEHEHNE U3YUYCHHBIX CBOWCTB reoOMeTpUuecKux (puryp m Gopmyn ans pemieHus
FeOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

Buowt oeamenvnocmu: OopMyIupoBKa W NPUBEACHHUE JOKA3aTENIbCTB INPU3HAKOB
B3aMMHOI'0 PaCIIOJIOKEHUA IPSAMBIX U IIOCKOCTEH. Pacrno3HaBaHue Ha 4eprexax u
MOJENAX PA3IUYHBIX CIy4aeB B3aUMHOIO PACIIOJOKEHUS MPSMBIX U IJIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUU.

Kpurepuu onenuBanus:

1 .0lIEHKa «OTJIMYHO» BBICTABIISACTCS OOydJaromeMycs 3a 6€301n009IHO
BBITIOJTHCHHBIE 33JIaHUS TTIEPBOTO, BTOPOTO YPOBHS B IMTOJTHOM 00BEME C YIECTOM
PalMOHAJIBHOCTH BBIOPAHHBIX PEIICHHIA;
2.0IIEHKa «XOPOIIIO» BBICTABIIICTCS OOydaromemMycsi 3a paboTy, BHITOJTHCHHYIO B
IIOJITHOM 00BEME C HeJI0UCTaMH;

3. OlICHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIIICTCSI 00YUaIOIIEeMyCsl 3a BBIITOJTHEHHBIC
3aJIaHusI TIEPBOTO YPOBHSI B TIOJTHOM 00BEME;

4. OLICHKA «HEYAOBJICTBOPUTEIHLHO» BBICTABISACTCS O0yJarONIEMYyCs 3a BBITTOJTHECHHBIS
3a/IaHUs TIEPBOTO YPOBHS B HE TIOJITHOM OOBEME.

Xoa padorsi: | ypoBeHb
3aganue 1.3akoHYUTE MPENIOKECHUE:
2) npsiMasi Ha3bIBAETCS MEPIEHIUKYISIPHOU K TIIOCKOCTH, €CIIH ...
3) npsimasi nepHeHAUKYJIIpHa MII0CKOCTH, €CJIH OHA ...
4) ecnu ABE NpsIMbIE MIEPIEHAUKYIISIPHBI K IIIIOCKOCTH, TO OHH ...

5) ecnu MI0CKOCTh MEPIEHANKYIISIPHA K OJHOM U3 JBYX MapauieIbHBIX MPSIMBIX, TO
OHA ...

6) pacCTOSIHUEM OT TOYKH JI0 TIJIOCKOCTH HA3bIBAETCA ...

3aganue 2.Pemire 3ama4y:
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JlaHo: Touka M JI€KUT BHE MJIOCKOCTH o, a Touku A, B, u C nexat B 3TOM MIOCKOCTH.

Onpenenute: MpUHAIICKUT U Touka F mockoctu o ? 2. YKaxuTe NpsMyro
nepeceuenus mwiockoctedt o u (ABM), (ABM) u (BMC); 3. MoxeT i1 Touka C
npuHamiexats wiockoctu o? 4. [punamnexut nu npsmast AC miockoctu (MBC)?

3apanue 3.Tect «lleprneHIUKYISAPHOCTD NPSIMBIX, IPSAMOU U IJIOCKOCTH»
Bapuanr 1.

1. K miiockocTy mpoBeIeHbI IBE paBHbIE HAKJIOHHBIE. PaBHBI T1 MX MPpoeKIUn?
2. Kakoe u3 cnefyromux yTBEpKIeHU BepHO?
a) JIBe npsiMble EPIEHAUKYJIISIPHBIE TPETHEN NEPIEHAUKYIISIPHBI MEXYy COOO0I;

0) npsimasi Ha3bIBACTCA MEPIICHANKYIISIPHON IIOCKOCTH, €CJIU OHA TEePIICHIUKYJISIpHA
XOTs1 OBl OHOM MPSIMOM, JISIKAIIIEH B ATOM IJIOCKOCTH;

B) JIBE IpsIMbIC, IICPIICHANKYJISIPHBIC K TUIOCKOCTH, IEPIICHIUKYJIIPHBI MEX Ty
co0oii;

T) OpsiMasi Ha3bIBACTCS MEPICHANKYISPHON MIOCKOCTH, €CJIM OHA MEPICHINKYIISIpHA
K JIF0OOH MPSMOM, Jiexalei B 3TON IJIOCKOCTH.

3. Ilpsimast m nepreHIUKyJsIpHA K IPSIMBIM a U b, JIeXKaluM B IUIOCKOCTH 0, HO M HE
MIEPIICHIUKYJISIPHA K IJIOCKOCTH 0. BBIACHUTE B3aMMHOE PACIIONOKEHUE IPSIMBIX A U

b.

a) mapajuieNibHbl; 0) IEPECeKal0TCsl; B) CKPEIIMBAIOTCS; T') ONMPEIEIUTh HEIIb3sl.

4. Ilpsimas a meprneHANKYJIsIpHA K PSAMBIM C U b, JIeXKaIIUM B IJIOCKOCTHU O, TIpsSIMast
a MePIIEHAUKYJISIPHA K TUIOCKOCTH 0. BBIACHUTE B3aMMHOE PACTIOJIOKEHUE MPSAMBIX C

u b.

a) TOJIbKO MapaJIeIbHbI; 0) TOJBKO MEPECEKAIOTCS; B) MapaljIeIbHbI WIH
MIEPECEKAIOTCsl; T') OMNPENENIUTh HENb34.

5. B tpeyronbauke ABC, AH — BbicoTa TpeyronbHuka. Boe mockoctu ABC
BbIOpana Touka J[, nmpuuem JIB L BC, JIB L AB . Ilnockoctu JABC
NEPNEHINKYJIIPHA MpsMast

a) All; 0) AB; B) AH; 1) AC.
2 ypoBeHb
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Tect «llepneHauKyIIpHOCTD NPSAMBIX, IPIMOM U IIJIOCKOCTH»
1. Kakoe u3 cienyromux yTBepxKAeH!U HEBEPHO?

a) Ecnu npsimast nepneHAnKyJIspHa K IByM MPSIMbIM, JIEKAIIUM B TUIOCKOCTH, TO OHA
MEPIEHAUKYIISIPHA K 3TOU MIIOCKOCTH;

0) ecnu npsiMasi IEPIEHIMKYISIPHA K TIIOCKOCTH, TO OHA €€ MEePECEKaET;
B) €CJIU JIB€ IJIOCKOCTH MEPIEHIUKYIISIPHBI K MPSMOM, TO OHU Mapasuie/IbHBbI;
I') €CJH JIBE MpAMbIC NEPHEHANKYIISAPHBI K TUIOCKOCTH, TO OHU NapalICIbHBbI.

2. I[BG HaKJIOHHBIC, ITPOBCACHHBIC K IINIOCKOCTH, UMCIOT PABHBIC ITPOCKIINH. PaBHBI 11
caMHM HaKJIOHHBIC?

3. Ecimm OJHAa U3 JBYX CKPCIINBAIOIIUXCH IIPAMBIX IICPIICHAUKYJIAIPHA K IINIOCKOCTH,
TO 6YII€T JU TICPICHIUKYJIAPHA K ATOM IJIOCKOCTH BTOpasa HpSIMafI?

a) Jla; 6) ma, HO MpU ONPEJEICHHBIX YCIOBUAX; B) ONPEACIUTD HENb3s; T) HET.

4. Touka E He npunaexut miockoctu npsimoyronbiruka ABCD. BEL AB, BEL
BC. Torna npsamas CD u miockocts BCE:

a) mapajuieNibHbl; 0) NEePHEHANKYJIAPHBI; B) OMPEAEIUTh UX B3AUMHOE
PAacoJIOKEHHUE HEJIB3S ; T') IpsIMasi JIEKUT B INIOCKOCTH.

5. ABCJI — kBaapar. BHe ero minockoctu BeiOpana Touka K, npuuem KA L AB.
IInockoctn AK/] nepneHauKyssipHa npsmas

a) JIC; ©06)KC; B) BK; r) BC.
Cnaiite paboTy mpernoaaBaTeio.
MPAKTUYECKAS PABOTA Ne67

IIpumeHeHMe MPU3HAKOB U CBOMCTB NMaPaJIeJbHBIX M MEPNEeHIUKYJISAPHBIX
IJIOCKOCTEH.

Hesapb padoThI: HAYYUTHCS ONPENETATHh PACTIONOKEHUS MPSAMbBIX U TIIOCKOCTH,
HAXOJUTh YIOJ MEK]1y HUMHU.

Pe3yabTaThl (Memanpeomemmeie):
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- LEJEeYCTPEMJICHHOCTh B MOMCKAaxX U NPUHATUU PEIIECHUM, COOOpPa3UTEIbHOCTh U
WHTYUIUS, PA3BUTOCTh  MIPOCTPAHCTBEHHBIX  MPEACTABICHHUI;  CIHOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeomemmnuwle:
- BJAQJICHHE OCHOBHBIMH TOHATHSAMU O IUIOCKHX W MPOCTPAHCTBEHHBIX

reOMETPUUYECKUX (DUrypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh T€OMETpUYECKUE (PUTyphl Ha YEPTEXKAX, MOJIEISIX U B PEAIbBHOM MUDE;
IPUMEHEHUE U3YYEHHBIX CBOWCTB F€OMETPUUECKUX (UTyp U (HOpMYI ISl PELICHUs
r€OMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM;

Buowt desamenvnocmu: M300paxkeHue Ha PUCYHKaX M KOHCTPYMpPOBaHHE Ha
MOJEIIAX NEPIEHIUKYJSIPOB M HAKIOHHBIX K IUJIOCKOCTH, NPSMBIX, MMapajuIeIbHbBIX
IUIOCKOCTEH, YIII0B MEXAY IPSIMOM U INIOCKOCTBIO U 000OCHOBAHUE MTOCTPOCHUS.

Kputepun onennBanus:

1.0lIEHKa «OTJIMYHO» BBICTABIIACTCS OOydJaromemycs 3a 6€301n009IHO
BBITIOJTHEHHBIE 3aJIaHUsI TIEPBOTO, BTOPOTO YPOBHSI B ITOJTHOM 00BEME C YIETOM
PaIMOHAIPHOCTH BEIOPAHHBIX PEIICHUM;
2.0IICHKA «XOPOIII0» BBICTABIISAETCS 00yUYaroIIeMycsi 3a pabOoTy, BHIMOJHEHHYIO B
ITOJITHOM 00BEME C HeJI0UCTaMH;
3. OIICHKA «YJIOBJICTBOPUTEIILHOY» BBICTABIIICTCSI 00YUYaIOIIEeMyCsl 3a BBIITOJTHESHHBIC
3a/IaHUs TIEPBOT0 YPOBHS B TIOJITHOM 00BEME;
4. orleHKa «HEYIOBJIETBOPUTEIIHEHO» BBICTABIIACTCS 00YUJaAOIIEMYCS 32 BHITOTHECHHBIC
3a/IaHUs TIEPBOTO YPOBHS B HE TIOJITHOM OOBEME.

Xoa padoThi: 1 ypoBenb
1. IlpuBeauTe mpuMepbl NapaJUIEIbHBIX TUIOCKOCTEN U3 OKPYKEHHS.

2.B xyoe ABCDA;B;C1D; Touka M — cepenuna A1B1, N — cepennna B1Cy, K —
cepenuna AD, P — cepenuna DC. Onpenenuts B3aMMHOE pacIoioKeHNE MIOCKOCTEN

a) MNK u MNP;
6) A1B1C1 u ADC.
3.B xyoe ABCDA:B:C1D; Touka M — cepenuna A;B1, N — cepenuna B1Cq, K —

cepeanna AD,P — cepenuna DC. OnpenenuTh B3aUMHOE pacloioKeHUeE MII0CKOCTEN
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a) MKP u BB1D;
6) D1KP u BMN.

4.B xyoe ABCDA;1B;1C1D; Touka M — cepennna A1Bi, K — cepeauna AD, P —
cepenuHa DC. OnpeaenuTs B3aUMHOE PaCONIOKEHUE TUIOCKOCTEH

a) A1DC1 u ABlc,
6) AC1C 1 MKP.

4.I[aHOZ ABCDAlBlchl - Ky6
K, M, N - cepeaunnt pedep B1C1, D1D, D1C; cooTBeTCTBEHHO,
P - Touka nepeceuenus: quaronaneit rpanu AA1B1B.

OHp@I[eJ'II/ITC B3aMMHOC PACIIOJIOKCHHUC!

1. mnockocteii: (AA1B1B) u (DD1C1C), (AB:C1D) u (BB1D1D), (AA1D:1D) n
(BB.C,C) .

2 ypoBeHb
3aganue 3. BolmosHUTE TECT.

1. TaHo 11Be mapajuienpHble IIIOCKOCTH . Touka M He JIe)KUT HU Ha OJHOW U3 HUX.
CKOJBKO BCETO CYIIECTBYET NPSIMBIX , KOTOPBIE TPOXOAAT Yepe3 TOUKy M u
IapajuIeyIbHbIE IIJIOCKOCTH .

A) onna; b) nBe; B) 6ecuncieHHOe MHOKECTBO

2. W3BecTHO, 4TO ABE CMEXKHBIC CTOPOHBI MPSIMOYTOJIbHUKA MapajijIeIbHbIC
mIockocTy . Kakoe B3auMHOE PacioioKEHHUE INIOCKOCTH MPSMOYTOJIbHUKA U
IJIOCKOCTH ?

A)napainensHsie; b)nepecekatorcs; B) coBnanaioT win napajiesbHbIE;
I') copnagarot

3. Kakoe B3anMHO€ pacnoyioKeHue AuaroHajiel npotuBoaexanmx rpaneid AA1B1B
u DD1C1C Ky6a ABCDAlBlchl?

A) napamnensssle; b) ckpenuBatomuecs; B) napamienbHble WM CKpPEIMBAIOIINECS;
I') mepecekarorcs; 1) ) nepecekaroTcsi WM CKPEUIUBAIOIIHUECS
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4.B xyoe ABCDA;1B1C1D; uepe3 cepenaunsnl pedep B1Cy1, C1D1 u DC- Touxku K, L u
M cooTBeTcBEHHO, MpoBenecHa cekymas miockocte KLM. Kakas n3
MEPEUUCIICHHBIX TJIOCKOCTEH NapasieiabHa miockocth KLM?

A) ABD; b) ADD;, B) BDD4, I')A1B1Ci. I)ABC

OTBeTbTE Ha BOIIPOCHI:

1) Kak moryT pacnoyiaratbcsi AB€ MJIOCKOCTH B MPOCTPAHCTBE?
2) ChopmynupyiTe NpU3HaK NapauieIbHOCTH TIIOCKOCTEN.

3) [IpuBeauTe npUMepsI MapauIeNbHbIX MIIOCKOCTEH.

4)]laiiTe onpeiesieHUE MapalIeIbHBIX TIOCKOCTEH.

Cnaiite paboTy npemnoaaBaTeto.

INPAKTHYECKAS PABOTA Ne68

IepneHauKyASIp M HAKJIOHHASA K IUIOCKOCTH. Teopema “o Tpex
NneprneHauKyJasapax’.

eab padoThI: HAYYUTHCS TPUMEHUTD MOJYYEHHBIE JAHHBIC MPU PEIICHUN
IIPOCTEUIIINX 3aa4.

Pe3yabTarsl:
mMemanpeomemuule:
- LeJIEYyCTPEMIICHHOCTh B TIOMCKAaX M MPHUHATUU PELICHHI, COOOpa3UTENbHOCTh U

UHTYUIUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHHM;  CIOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TApMOHHIO MUPA;

npeomemmuule:
- BJIAJICHUE OCHOBHBIMU TIOHATHSIMH O IUIOCKUX U TMPOCTPAHCTBEHHBIX

reoMeTpUUYecKux (urypax, uX OCHOBHBIX CBOICTBax; c()OPMHUPOBAHHOCTb YMEHMS
pacrno3HaBaTh reoMeTpudeckue (GUrypsl Ha YepTekax, MOJEISIX U B PEaIbHOM MUPE;
NPUMEHEHUE M3YUYEHHBIX CBOWCTB T€OMETpUYEeCKUX (Uryp u popMyn Ajis peuieHus
reOMETPUYECKUX 33]a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

Buowt deamenvnocmu: MN300paxkeHne Ha pUCYHKAX M KOHCTPYHPOBAHUE Ha
MOJEJIAX NEPIEHINUKYJIIPOB M HAKIOHHBIX K IUIOCKOCTH, NPSMBIX, MMApaUIEIbHBIX
IUIOCKOCTEM, YTII0B MEXY MPSIMOM U MIOCKOCTHIO U 000CHOBAaHUE OCTPOCHHUSI.

Kpurepuu oueHuBanus :
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1.011eHKa «OTJIMYHOY BBICTABIISICTCS 00yJaroneMycs 3a padboTy, BHITOJTHCHHYIO
0e301HMO00YHO, B TTOJJTHOM 00bEME C YUETOM PAIIMOHATLHOCTH BRIOPAHHBIX PEIICHHUIA;
2.0IIEHKa «XOPOITI0» BBICTABIISACTCA O0ydJameMycs 3a padoTy, BHITIOJHEHHYIO B
II0JIHOM 00BbEME C HEAOUETAMHU,

3. OIICHKa «YIOBJIETBOPUTEIHHO» BBICTABISIETCS oOOydJamomemycs 3a paboTy,
BBITIOJITHCHHYIO B HE TIOJIHOM 00beme (He meHee 50% MpaBUIBLHO BBHITIOJHEHHBIX
3a1aHUl OT 001Iero o0beMa paboThl);

4. oIeHKa «HEYIOBJIECTBOPUTEIIBHO» BBICTABIISICTCS O0yUJarOIIeMycs 3a padoTy,
BBITIOJTHEHHYIO B HE TIOJITHOM 00beMe (MeHee 50% npaBHIIbHO BBITIOJIHEHHBIX
3a/laHuii OT 001Iero o0beMa paboThI).

Xoxa padoThl
Pas0epute anroputm pemieHus 3aaud U 3aHUIIATE €T0 MOJTHOE PElICHUE:
3amada Nel:/lanHo: AABC, gD L (ABC),BD=9cm, AC=10cm, BC=BA =13 cm.
Haiitu: a) paccrosiaue ot Touku D o AC;

Pemenue: a) 1. DB — nepnenaukynsap, AC u DA — naknonssie, Tak kak BA = BC —

npoekuun, To DA=DC. 6) 2 LAC—¢ papro6enpernsiii, DK — BbicOTa, MenaHa 1
ouccektpuca, DK — paccrostaue ot Touku D no AC.

3. ABKA (K=90 By =VBA-AK® BK= ¥13-5 = VB 1B =12 (cm).
4. L DBK, ¢B=30 DK = VBDT+BK” DK = Y8141 = V735 = 15 (cm).

3anaya Ne2:Yepes Bepunny B pom6a ABCD nposenena npsimas BM
MEPIEHAUKYIISIPHO K €T0 IIIOCKOCTH. HaiiTn paccrosHue ot Touku M 10 NpsiMBIX,
CoJIep KaIluX CTOPOHBI poMmba, eciiu AB =25 cm; < BAD = 60° BM = 12,5 cwM.

Pemenue: [Iposenem BK L AD.BK - npoekuus HakIoHHOM MK Ha rmockocTh
pomba; AD L BK, To AD L MK (110 Teopeme o Tpex meprenaukysipax). Jmuaa MK
— paccrosinue oT Touku M g0 npsimoit AD . ME — paccrosinue ot Touku M 10

2543
npsimoit DC. U3 tpeyronbunka ABK: BK = ABsin60°= 2 & MBK -
npsimoyronbHsii (¢8 = 90°), tak kak MB - (ABC); MK = YBK +MB" =25 (cMm).
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BK = BE (kax BbicoTbI pomba); SMBK=4MBE (o npym kateram, kax
npsmoyroiibHble); ME = MK = 25 (cMm). PaccTostnue ot Touku M 1o npsimeix AB u
BC paBHbl 1iuHe neprieHaukyaspa MB, To ects 12,5 cm.

OtBeT: 25 cMm; 25 em; 12,5 cm; 12,5 em.
1.BemomuuTe yeprexu 1 3agad Nel u Ne2

2.Pemute 3aaaudy: 1.M300pa3uth Touky M, HEe IpUHAIICKAILYIO TIOCKOCTH
npsMoyroiabHrka ABCD u paBHOYTQJIEHHYIO OT BCEX €r0 BEPILHH.

OTtBeThTE Ha BONPOCHI K uepTexy: a) Kyna npoexrtupyercs 3ta Touka ? HazoBute
OTPE30K, JJIMHA KOTOPOT'O paBHA PACCTOSTHUIO OT TOYKH JI0 TNIOCKOCTH
npsMoyrosibHuKa? 3.13 Touku M, He npuHaAIIeKalen IIOCKOCTH, IIPOBECTH JIBE
HaknoHHbIe MA 1 MB n nepnenauxyisip MO.

0)1. Kakas Touka sBisercs npoekuueit Touku M? 2.HazoBute oTpe3ok, KOTOpbIi
paBeH paccTosIHUIO OT Touku M 1o miockoctu?3. Ecnmu MA=9cm, a MB=12cwMm, TO
IPOEKIINS KOTOpoil HakiIoHHOM OyaeT 6ombiie?4. Eciu AO=3cm, a OB=I1cMm, TO
KoTopas HakyoHHas aiauHHee?S. Ecniu MA : MB =35 : 6, TO IpoeKIys KOTOPOit
HAKJIOHHOM OyneT Goblie?

1.Kak Ha3pIBaeTCA JIMHUA, COCIUHSAIONIAs OCHOBAHUS MEPIICHANKYJIAPA U HAKIOHHOM ?
a) OTpe30K; 0) yrou; B) MPOEKIUS; ') PaCCTOSTHUE.

2. Ilpsimas mpoBeieHHAs B INIOCKOCTU U MEPIEHANKYISPHAS MPOEKIIMN HAKIIOHHON
Ha 3Ty TUIOCKOCTh, MEPIEHANKYJISIPHA U...a) caMoi cede; 06) caMoil HAaKJIOHHOM; B)
CaMOU IPOEKILIUH;

I') CaMOMY MEPIECHIUKYIISPY.

3. Paccrosinue OT TOYKHU JI0 IPSIMOM paBHO JJIMHE...a) HAKJIOHHOMW; 0) MEIMaHbI; B)
MPOEKILINH; T)IIEPICHINKYIISIpa

4. VI3 AByX HaKJIOHHBIX, UCXOSIIMX U3 OJTHOM TOUKH, HE JIe)KaIllel Ha TaHHOMN
TUIOCKOCTHU, OOJIBIIIE Ta, Y KOTOPOM...a)NIEPIEHAUKYJIISP O0JbIIe; 0) MPOSKITUs
MEHbIIIE; B) MPOEKIUs OOJIBIIE;

') NepHEHAUKYIISIP MEHBbIIIE.

5. 3anmauda. Touka A He JIEKUT B INIOCKOCTH, a TOUKa E - mpuHaaiexuT 3Ton
mockocTu. AE = 13, mpoekuus 3Toro oTpe3ka Ha III0CKOCTh paBHa 5. KakoBo
paccTostHUE OT TOYKH A 110 JaHHOU iockoctu? a) 144;6) 8;8) 18;r) 12.
6.Cnaiite paboTy mpenoaaBaTesto.

INPAKTHYECKASA PABOTA Ne69
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OmnpenesieHHe PacCTOAHUA OT TOYKH /10 TIOCKOCTH, OT MPAMO¥ 10 MJIOCKOCTH,
paccTosiHAEe MeKAY MI0CKOCTSIMH.

IIe.m) paﬁoTbII HaY4YUTHCA IIPUMCHUTD IIOJIYUYCHHBIC TAHHBIC IIPU PCIICHUU
HpOCTCﬁMHX 3aJa4.

PesyabTarsbi:
Memanpeomemmbole:
- UEJEYyCTPEMJICHHOCTh B MOUCKAX M MPUHATUM PEIICHUH, COOOPa3UTEILHOCTh U

WHTYULUS, PA3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CIHOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeomemmuuwle:
- BJIAJICHAE OCHOBHBIMU TOHATHSMU O INIOCKHUX W HPOCTPAHCTBEHHBIX

reoOMEeTpUUYECKUX (Urypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTprudeckue (Urypsl Ha 4epTexKax, MOJIEISAX U B pEalbHOM MUDE;
NPUMEHEHUE M3YYEHHBIX CBOWCTB r€OMETpUUECKUX (Uryp m Gopmyn ajis pelieHus
r€OMETPUYECKUX 33]a4 U 33/1a4 C IPAKTUYECKUM COJACPKAHUEM;

Buowt deamenvnocmu: V300paxeHrne Ha pUCYHKAaX M KOHCTPYHPOBAaHUE Ha
MOJEIIAX MNEPIEeHIUKYIIPOB U HAKIOHHBIX K IJIOCKOCTH, NPSIMBIX, MapauIeIbHbIX
IUIOCKOCTEM, YIII0B MEXKAY IPSIMON U INIOCKOCTBIO U 0O0OCHOBAHHUE ITOCTPOCHHUS.

KpuTtepun onieHnBaHuA :
1.o11eHKa «OTJIMYHOY» BBICTABIISIETCS 00yJaroneMycs 3a paboTy, BHIIIOJTHEHHYIO
6e301mK100YHO, B TIOJIHOM 00BEME C YUETOM PAIMOHATILHOCTH BRIOPAHHBIX PEIICHHUI;
2.0IIEHKa «XOPOIII0» BBICTABISETCS OOydaromemMycs 3a paloTy, BHIOJTHEHHYIO B
MIOJIHOM 00BEME C HEJO0UETaMU;
3. OIlEHKa «yAOBIETBOPUTENIBHO» BBICTABISIETCS oOOydwaromemycs 3a paloTy,
BBITIOJTHEHHYIO B HE MOJHOM oObeMe (He meHee 50% MpaBWIHLHO BBITIOTHEHHBIX
3a/laHuii OT 001Iero o0beMa paboThI);
4. OIICHKA «HEYIIOBIECTBOPUTEIHLHOY BHICTABIISIETCS O0yUaromemMycs 3a padboTy,
BBITIOJIHEHHYIO B HE MTOJTHOM 00beMe (Menee 50% mpaBHIIbHO BHITIOJHEHHBIX

3alaHuii OT o01Iero oobeMa padboThl).

Xoxa paboThi:

3aganue 1.Penmmre caMOoCTOSATENIBLHO 3aJaUH:
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1.Halimute paccTositHue Mexay TOYKOM A ¢ koopauHatamu (2, 3, -1) U MJIOCKOCTHIO,

3aJaHHOM YpaBHCHHEM: 7x-6y-62+20=0
2.0mpenenuTe pacCTOSHAC MEXIY  MapauIeIbHBIMU IUIOCKOCTSMH,  3aJaHHBIMH
ypaBHEHUAMH: 6X+6y-37+10=0 u 6x+6y-3z+28=0.

3.Hantu paccrosaue ot Toukn K 10 IJIOCKOCTM pPaBHOCTOPOHHETO TPEYTOJbHHUKA
CO CTOPOHOM paBHOM 6 CM U paBHOYJAJEHHOM OT €r0 BEPIIMH HAa PACCTOSTHUE PABHOE
8 cM.4. Touka M HaxonuTca Ha pacCcTOSTHUU 15 ¢M OT Bcex BEpILMH TPEYTOJIbHUKA CO
cropoHamu 6 cm, 10 cm u 8 cm. Halitu paccrossHue oT TOYKM M 10 IUIOCKOCTH
TPEYTrOJIbHUKA.

3ananue 2.0TBeThTe Ha BONpocChl: 1)UTO ABIsETCS pacCTOSHUEM OT TOUKH JI0
wiockoct? 2)Kakyio Teopemy nmpuMeHWIU ais pemeHus 3aaa4d? 3)Craiite padoty
IpernoaBaTelio.

INPAKTHYECKAS PABOTA Ne70

Boiuuciienne qIBYyrpaHHbIX YIJIOB.

Iesp padoThI: HAYYUTHCS BBIYUCIATH IBYTPAHHBIE YIJIOB IIPU PEILICHUU
IIPOCTENIINX 3a1ay.

PesyabTarsl:
mMemanpeomemuuie:
- LeJIEYyCTPEMJICHHOCTh B TIOMCKAaX M MPHUHATUHU PEIICHHUI, COOOpa3UTENbHOCTh U

UHTYUIIUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJACTABICHHUM;  CIOCOOHOCTH
BOCIIPUHUMATh KPaCOTy U TAPMOHUIO MUPA;

npeomemmuule:
- BJIAJICHUE OCHOBHBIMU TIOHATHSIMH O IUIOCKUX W TMPOCTPAHCTBEHHBIX

reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CHOPMHPOBAHHOCTH YMEHUS
pacrio3HaBaTh reoMeTpuuecKkrue GUrypbl Ha YepTekKax, MOJCISIX U B peaJbHOM MUDE;
MPUMEHEHUE U3YUYCHHBIX CBONCTB T€OMETpUUECKUX DUTYp U POpMyJ JJIsi pelICHUs
F€OMETPUYECKUX 3a/]1a4 U 337a4 C MMPAKTUUECKUM COJICPKaHUEM;

Buowt oeamenvnocmu:. 300pakeHre Ha pUCYHKAaX W KOHCTPYHPOBAaHUE Ha
MOJIESAX MEPNEHAUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, MPSAMBIX, MapajlielbHbIX
IJIOCKOCTEH, YIJIOB  MEXKAy TMPsSIMOM U TUIOCKOCTBIO W 0OOCHOBaHUWE
noctpoeHus. DopMyIMpOBaHUE ONPENCICHUN, TPU3HAKOB W CBOMCTB IapalICIbHBIX
Y MIEPIICHIUKYJISIPHBIX TIJIOCKOCTEN, ABYTPAHHBIX U JJUHEUHBIX YTJIOB

Kpurepuu oueHuBanus :
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1.011eHKa «OTJIMYHOY BBICTABIISICTCS 00yJaroneMycs 3a padboTy, BHITOJTHCHHYIO
0e301HMO00YHO, B TTOJJTHOM 00bEME C YUETOM PAIIMOHATLHOCTH BRIOPAHHBIX PEIICHHUIA;
2.0IIEHKa «XOPOITI0» BBICTABIISACTCA O0ydJameMycs 3a padoTy, BHITIOJHEHHYIO B
II0JIHOM 00BbEME C HEAOUETAMHU,

3. OIICHKa «YIOBJIETBOPUTEIHHO» BBICTABISIETCS oOOydJamomemycs 3a paboTy,
BBITIOJITHCHHYIO B HE TIOJIHOM 00beme (He meHee 50% MpaBUIBLHO BBHITIOJHEHHBIX
3a1aHUl OT 001Iero o0beMa paboThl);

4. oIeHKa «HEYIOBJIECTBOPUTEIIBHO» BBICTABIISICTCS O0yUJarOIIeMycs 3a padoTy,
BBITIOJTHEHHYIO B HE TIOJITHOM 00beMe (MeHee 50% npaBHIIbHO BBITIOJIHEHHBIX
3a/laHuii OT 001Iero o0beMa paboThI).

Xox padoThi:

3ananue 1.Pemmute camocrositensHo 3ananust: a)/lano: KMPT-terpasnp;ATMK
npaBwiIbHBIN; Q-cepennna KM, Q-npoekus P va TMK Yka3zate: TMHEWHBINA yTroil
st isyrpanHoro yria PTMK; 0)Beimonnurte yeptéx k 3agade. B)Pemure 3anaqy:
[TapannensHbie npsimbie AB u CD nexar B pa3HbIX rpaHsax ABYTPAHHOIO YIJIa,
paBHoro 60°. Touku A u D ynanensl ot peOpa IByrpaHHOTO yIja COOTBETCTBEHHO Ha
8 cM u 6,5 cm. Halinure paccrosaue mexnay npsmeiMa AB n CD.

3amanue 2.

OtBeTbTe Ha Bonpockl: 1./laiiTe onpenenenue nByrpanHoro yria 2.Jlaite
ONIPENIEJICHNUE JIMHEMHOTO yTila JUIsl JAHHOTO ABYIPAHHOTO yria. 3. YKaxuTte
KOJIMYECTBO JIMHEHUHBIX YTJIOB AJI1 JAHHOTO ABYTPAHHOTO yIJia.

Cnaiite paboTy npernoaaBaTeo.

HNPAKTUYECKAS PABOTA Ne 71

IHocTpoenne kyda, mapasuiesienumnena u X ce4eHUil.

esapb paboThI:HAYUUTHCS CTPOUTH KyO, MapaJlIeTeIUIe] U UX CEUCHUS.
Pe3yabTarsl (npeomemmnoie):

BJIaJICHUE OCHOBHBIMHU MOHATHUSIMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX

¢urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS PACIO3HABATh
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reoMeTpuyeckue (PUrypbl Ha yepTexax, MOJENSIX U B peaJbHOM MHUPE; MPUMEHEHUE
U3YYCHHBIX CBOMCTB TreoMeTpHYeckux Quryp u Qopmyn s pelieHus
reOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUIECKUM COZCpKAHUEM;
Memanpeomennple:
- BJIQJICHHE HaBBIKAMU IMO3HABATEIHHON PEeQIIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YNbTATOB M OCHOBAHWM, T'PAHMII
CBOEr0 3HAHMS WU HE3HAHWS, HOBBIX IMO3HABATEIBHBIX 3aad U CPEACTB ISl X
JTOCTUKCHHUS,
- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATENbHON MH(POPMALIMOHHO-TI03HABATEIbHON
JESTENIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBATHCS B Pa3IMUHBIX HMCTOYHHMKAX
uHpOpMallMK, KPUTHUECKA OICHWBAaTh M HMHTEPHPETUPOBATH HWH(OPMAIIHIO,
HOJyYaeMyI0 U3 pPa3InYHbIX HCTOUHUKOB;
Buowl oeamenvnocmu:
Onucanne U XapaKTEPUCTHKA PA3IUYHBIX BUAOB MHOTOTPAHHUKOB, MIEPEUHCICHUE HX
AJIEMEHTOB M CBOWCTB.M300paXkeHEe MHOTOIPAaHHUKOB U BBINOJHEHHUE MOCTPOCHUS
Ha M300paXXEHUsAX U MOJENSAX MHOrorpaHHukoB.IlocTpoeHre nmpocTedmmx cedeHHi
KyOa, mpusMmbl. [IpuMenenne (akToB W CBeJeHUN M3 aHuMeTpuu.M3o0pakeHue
OCHOBHBIX MHOTOTPAHHUKOB U BBHITIOJTHEHHE PUCYHKOB IO YCIOBHUSM 33124
Kpurepuu ouenuBanus:
1. OIICHKA «OTJIMYHO» BBICTABJISAETCS 0Oydaromemycs 3a padoTy, BBINOJHESHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBICTABJSETCS 00y4aromeMycsi 3a paloTy, BBHIIIOJHEHHYIO
B IIOJJTHOM 00bEME C HEJI0UETaMU;
3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABISIETCS oOOydarlieMycs 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM o0beme (He MeHee 50% TpPaBMIHBHO BBIMOJTHEHHBIX
3alaHuii OT o01Iero oobeMa padboThl);

- OLIEHKAa «HEYJOBJIETBOPUTEIBHO» BBHICTaBJsETCS oOydarouiemycs 3a pabory,
BBITIOJIHEHHYI0O B HE TOJHOM oO0beme (MmeHee 50% TpaBUIBHO BBIMOJTHEHHBIX

3alaHuii OT o0uIero oobeMa padboThl).
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Xoxa paboThbi:
1. Iloncuuraiite uncno Bepuiut (B), pedep (P) u rpaneii (I') cnexyromux
MHOTOTPaHHHKOB U MTPOBEPHTE CIIPABEIMBOCTH popMynsl Ditnepa: B-P+I'=2. 1)
Ky0; 2) mapajuienenurie.

2.ITocTpoeHue mapasienenuieaa:

S

- ————

3. Hapucyiite Ha mnockocTu 1) ky0, 2) HaKJIOHHBIN Napaiiesnenumnen, 3)
MPSIMOYTOJIbHBIN TTapaJlICICTUIEI.
4.

Kaxne u3 npuBeZleHHBIX (OUTYD MOTYT OBITH pasBepPTKaMu
NOBePXHOCTH Kyba?

l[ 2 3 4 BifTE] 6 J
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ITocTpoenue ceuenus xKyba

ITocTponTs cederme Kyba, mpoxoaAmee yepes To9xku M, N, L.

B, N
I

an(AA,D,D)=ML

C 8
W
N|41 1
M !
c L -
’B
4
A

L

MLA(A,B,C,D,)=MLNAD,=X,  an(4,B,C,D,)=EN

: N

2 X 2
@N(44,B,B)=MK ML (DD,C,C)=MLADD, =X, KNA(DD,C,C)=KNND,C,=X, an(DD,C,C)=TP

X,

X

B N X, B _N x; B N 1
P s
T X Z y
c, 1 T A, G // T
M
|
|
c Cc /] |e
P
/ A= P
‘ X, X, L D
5 on(BB,C,C)=NT anN(ABCD)=LP LMENTP — ucromoe ceuesne MK | TP, KN | LP,NT | ML

6. HapucyliTe Ha IIJIOCKOCTH CEYEHUS

TCII:

1) ceuenus kyba B popme n — yrojapHuka (n=3, 4, 5, 6)

2) cedyeHus Ky0a MI0CKOCThIO, TPOBEACHHOMN Yepe3 HEKOTOPYIO TOUKY JAHaroHalu

Ky0a NeprneHauKyJIsIpHO K Hell.

Hau xy6 ABCDA;B,C,D,. HapucyiitTe npaMbie, KOTOPbLIE PO~
XOAAT Yepe3d VKA3aHHYIO TOYKY NEePHNeHANKYJJISPHO VKa3saHHON

TPSAMOII:

a) rouxka C u npamast C,D,;

6) Touka C; m npamasa BD;
B) To4uKa B, u npamasa AC;
7. r) Touxka B u npsimas B, D.

8.

ITocTpoiiTe ceuenne Kyda NJIOCKOCTHIO, IPOXOAAIE depes
TOYUKY Ha OOKOBOM pebGpe ¥ JABe TOYKH Ha pebfpax ocHoBaHIA,
HE CMEzXHBIX C 2THM DOKOBBLIM peGpoM.
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9. IlocTpoeHune ceyeHni napasiesenumneia

=] Cy B,

Cy
Ay - : ‘@ Ay J
v P\Dy Q\ Dy
' , &
1
'
: L}
’1.8....___’{_- C 91'._ ———dad o JC
A - .«" — -J S
D A =] D .
TpeyronsHmuk Yetoipexyronshuk QR || PS
81 C.'
Aq .
[ {®) 01
AR
O A F DQRIFT
PQ RS PQ I ST
MATUYTONLHMK BT | QR LecTryronsHuk PFE | RS
HACTHLBIE CnYyanm
81 C1 81 M C1
R : Al iy |
! - Dy ' ! | Dy
~! -
I~ 1 I
] NG 1
R S il 3
1 - Bi I
i I Voo
A D A R D
AACCy — amaroHansHoe cevYeHne LLAL:ZR-_lmmoa:ocu: ComseTRint KyGa

3aoaua c omeemom: IlocTpouTh ceueHne napauienenunena
ABCDAB;C1D; mnockoctslo, mpoxoasieit yuepes Touku M, N, P (Touku ykazaHsl
Ha YepTexke).

Pewenue.

30



1) Touku N u P sie:xat B IIIOCKOCTH CEUYEHUS U B INIOCKOCTH HUYKHETO OCHOBAHMS
napaienenuneaa. [loctponm npsMyro, TpOOASAIIYIO YEPE3 ITU TOYKH. DTa MpsAMast
SIBJISIETCS CIIEIOM CEKYLIEH IUIOCKOCTH Ha IJIOCKOCTh OCHOBAHUs MapasulesIeuIiea.
2)  Ilpomoinkum mpsiMyro, Ha KOTOPOH JISKUT cTopoHa AB mapannenenunena.
[Ipssmbie AB 1 NP nepecekyTcst B HEKOTOPOM TOUKE S. DTa TOYKA MPUHAIICKUAT
IJIOCKOCTH CEYCHHS.

3) Tak kak Touka M Takxke NpUHAIIEKUT INIOCKOCTU CEUECHUS U MIEPECEKAET
npsiMyro AA; B HEKOTOPOil Touke X.

4) Touku X u N nexat B 0HO# 1iockocTH rpanu AA1D1D, coequnuM ux u
oay4uM npsamyro XN.

5) Tak Kak IIOCKOCTH rpaHel napasuiesienuIie/ia napawleiabHbl, TO YEPE3 TOUKY
M moxkHO npoBectu nipsimyto B rpanu A1B1C1D1, mapamensayto npsimoit NP. Jta
npsiMast nepecedet ctopoHy B1Cq B Touke Y.

6) AHaJIOTMYHO MPOBOAUM Npamyto Y Z, napaiienbHo npsmoit XN. CoennHsieMm
Z c P u nonyyaem uckomoe ceuenue — MYZPNX.

8. Ha pebpax DD; u CC; mapannenenumnesa
ABCDA;B;1C;D; ormeuenst Touku P u F.

[TocTpoitTe TOUKY nepecedueHus: A,

a) npsamoit PF ¢ mnockocteio ABC;

0) npsimoit BF ¢ miockoctrio A1B1C;.

9. -
A

B napamnenenunene ABCDA1B;C1D; Touka F
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nexuT Ha pedpe AD, T — BHyTpeHHssa Touka rpanu CC;1D1D.
a) Uepes Touky T mpoBeauTe MIOCKOCTH 0, TapajuiesibHyto miockoctu BiBF.
0) [TocTpotiTe TMHUIO TTEPECEUCHHMS TUIOCKOCTH 0, C THTIOCKOCThI0 AA1D;.

10. B mapamnenenunene ABCDA1B;C1D; Touku F, P u E nexar na pebpax AD, CC;
u DD;. IlocTpoitte ceuenue napasmienenunena miockocteo FPE.

INPAKTUYECKAS PABOTA Ne 72

BeruunciieHre OCHOBHBIX 3JICMEHTOB Ky0a U napaJiie/ienumnena.

Leap padoThl: HAYYUTHCS BBIYUCIISITH OCHOBHBIE 3JIEMEHTHI KyOa U
napasulesIenunea.

Pe3yabrarhl:

npeomemuuwle:

BJIAJICHHE OCHOBHBIMH IOHATHUAMU O TUIOCKUX M IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢urypax, UX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTh YMEHHUS pacllO3HaBaTh
reOMETpUYECKUE (PUTYyphl HA YepTEXaxX, MOJEISIX U B pEeaIbHOM MHPE; PUMEHEHHE
U3YUYEHHBIX CBOICTB reomeTpuyeckux ¢uryp u ¢opMyn uid pelieHus
reOMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;
Memanpeomemmbole:

- BJIQJICHHE HaBBIKAMU I103HABATEIbHON PEeQIIEKCMM KaK OCO3HAHUS COBEPILAEMBIX
NEUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YNbTATOB M OCHOBAHWMW, T'PAaHMII
CBOEr0 3HAaHWS WM HE3HAHMUA, HOBBIX II03HABATENIBHBIX 331a4 U CPEACTB Ui MX
JNOCTHKEHUS,

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOATEIbHON MH(POPMAIIMOHHO-TIO3HABATEIHHOM
NEATEIIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHKAX
uH(popMaIMi, KPUTUYECKH OLEHMBATh W HHTEPIOPETHPOBATH HUHPOPMALHUIO,
NOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

Buowt oesmenvnocmu:
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Onucanue 1 XapakTepUCTUKA PA3IUYHBIX BUJI0B MHOTOIPAaHHUKOB, TIEPEUHUCICHUE X
DJIEMEHTOB W  CBOWCTB.BBIUMCIIEHHE JMHEHHBIX JJIEMEHTOB U  YIJIOB B
MIPOCTPAHCTBEHHBIX KOHQUTYpALIHSAX, apTryMEHTHUPOBAaHUE CBOMX
cyxnenuil.llpumenenue ¢akTtoB UM CBeleHUH U3 IUIaHuMeTpuu.l300paxenue
OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJTHEHHE PUCYHKOB IO YCIOBHUSM 33124
Kpurepuu onieHuBaHus:

1.  OIEHKa «OTIMYHO» BBICTABISETCA OOYYaroUmEeMycCsl 3a paboTy, BBHIIIOJHEHHYIO
6e301n0609YHO, B TOJTHOM 00BEME C YUETOM PallMOHAIEHOCTH BEIOPAHHBIX PEIICHUI;
2.  OLIEHKA «XOpOILIO0» BBICTABIsAETCS o0yyarolemMycs 3a padoTy, BHIIOJIHEHHYIO
B IIOJJTHOM 00bEME C HEJI0UETaMU;

3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydamlieMmycs 3a padorty,
BBIMIOJHEHHYIO B HE MOJHOM oObeme (He MeHee 50% mpaBUIIBHO BBINOJIHEHHBIX
3aJlaHui OT 001Iero o0beMa paboThl);

- OIICHKa «HEYJOBJIETBOPHUTEIHHO» BBICTABIACTCA oOydaromeMycs 3a paborty,
BBIIIOJIHEHHYI0O B HE TOJHOM o0beMe (MeHee 50% TNpaBUIIBHO BBITOJHEHHBIX

3aJiaHuil OT 001Iero oobemMa paboThl).

Xoxa padornr:

Bunsr Pucynox CsolicTBa
napasuiesienunesaa
[Tapannenenunesn D: HaknoHHast 4eThIpexyrojibHast

IIpU3Ma, BCE TPaHu KOTOPOM
NapajyuIeIOrpaMMBl.
[IpoTHBOIONI0KHBIE TPaHU
napajuieenuIe a PaBHbI.

, [Ipsimast yeThIpeXyroabHas Ipu3Ma,
C-

/ ocuoBanust ABCD u AB,CiD;
KOTOPOU — MapAJLIETOTPAMMBI.

[Ipssmont
napajuieIeIuIIe]]

] B
: BricoTa nipsiMoro napasuienenunena
AT ¢ paBHa JuyInHE OOKOBOTO pedpa.
i .
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IIpsAMOyToJIBHBIN [IpsAimas 9eThIpexXyrobHas IpU3Ma,
napanienenunesn | | 5 ocuoBauust ABCD u A;B;CiD;
- : B. KOTOPOU — MPSMOYTOJIbHHUKHU.

: Bce rpann npssMoyrosibHOToO
D napajuieJIeMIeaa IBIsIOTCS

h’ g ] HNPSIMOYTOJIBHUKAMHU.

Ky06 D, [TpaBuiIbHBIN NTApAIUICIEITATIEN, Y
A : C1 | koTOpOro BCe TpaHU paBHBIE KBapa
THI.

VY ky0a Bce pedpa paBHBI U TTOTIAPHO
MIEPIICHIUKYJISIPHBI.
Bricora kyba paBHa jyinHe pedpa.

98]

1. 3anummre GpopMyity, CBA3BIBAIOLIYIO IUArOHANb MMapajlIeIenuIea U ero
W3MEPEHUS.

2. boxoBoe pedpo MpsIMOTro napajijiesienuneaa 5 M, CTOpOHbI OCHOBaHUS 6 M U 8 M, a
OJIHA W3 AuaroHaner ocHoBaHus 12m. HaliiuTe quaronany napajuiesenuIe/ia.

3. Pebpa u BpIcOTa NPSMOYTOJILHOTO Mapaljiesienumeaa paBHbel 4 cM, 4 cM 1 2 cM
COOTBETCTBEHHO. BhIUMCINTE TMAaroHaIb NapajuIeIenUIeaa.

4. B npsiMOYTroJbHOM HapaijiesienuIeie, U3BMEPEHUs KOToporo 8cMm, 6¢m, Scu.
Havinure: nnaronans napauiesienunesa.

5. B npamoyronasHOM mapasienenumnene, u3MepeHus Kotoporo 4m, 4m, 3m. Haitnure:
1) nuaroHane napajienenunena; 2) miomaab JMaroHalibHOTO CEYCHMUS.

6. B npsiMoyroipbHOM mapasuienenumnese, usMepeHust Koroporo 7m, Sm, 2m. Haiinure:
1) nnaroHane napajienenunena; 2) miomaib JMaroHaJibHOTO CEYCHHUS.

/. InaroHanb IpsiMOYTOJILHOTO Mapajulesienuieaa paBHa 33 1M, a ero u3MepeHust
OTHOCSTCS, Kak 2 : 6 : 9. HaiiTu u3aMepenus napaienenumnesa.

8. Briuucaure yroa Mexay AUaroHajibio Ky0a U €ro OCHOBaHHUEM.

9. Beruucante oCTphIi yros Mexay AMaroHaasiMu Kyoa.

10. Kakoii JuiMHBI HY>KHO B3SITh IPOBOJIOKY JUIsl U3TOTOBJIEHUS KapKaca Ky0a co

BCEMH €T0 IUaroHaIsIMH, eciii pedpo Kyba paBHo 10 cm?
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11. CropoHa OCHOBaHHsI MPABWJIBHON YETHIPEXYTOJBHON MPU3MBI paBHA 12 cM.
Jlmaronans TpU3MBI 00pa3yeT ¢ IUIOCKOCThIO ocHoBaHWs yron 45°. Haiiaure
O0KOBOE pedpPO MPU3MBI.

12. BeryrcnuTe MuaroHaid MpsiMoro rmapajiesienumesa, Kakaoe pedpo KOToporo
PaBHO a, a yroJl B OCHOBaHUHU paBeH 60°.

13. B npsimoyroapHOM napasuienenunene cToponsl S u 12. Jluaronanb
napasuienenurnena oopasyer yroi 45°c miockocTbio ocHOBaHusA. HaliTi 6okxoBoe
pedpo U TIoIaAb JUArOHAILHOTO CEUCHUSI.

14. B npsAMOYTOJIbHOM TMapaJuiesienuIieic CTOPOHBI OCHOBaHMA 15 1 8, miomiaas
nuaro”anpHoro ceuenus 340. Haittu 6oxoBoe pedpo.

15. OcHoBaHMe NPSIMOYTOIBHOTO Mapasuienenuneaa pomo ¢ quaronansmu 10 u 24.

BricoTa napannenenunena 10. Halitu 60mbI1y0 1uaroHanb napasuiesenumesa.

INPAKTUYECKASA PABOTA Ne 73

ITocTpoenue nMpsiMOM U HAKJIOHHOM MPU3MbI U UX CEYEHHH.

[{ens pa®OThI: HAYYUTHCSI CTPOUTH MPSAMYIO U HAKJIOHHYIO MPU3MY U UX CECUCHHUS.
Pe3yabTarsl:

npeomemmuule:

BJIaJICHUE OCHOBHBIMHU MOHSATUSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
durypax, UX OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCThL YMEHHUS pACIO3HABATH
reoMeTpuyeckue (PUrypbl Ha 4epTexax, MOJCISIX U B peaTbHOM MHUPE; MPUMEHEHUE
M3YyUYCHHBIX CBOWCTB reoMerpuueckux Guryp u GopMmyn JJs  pEIICHHS
FeOMETPUYECKUX 3aJa4 U 337a4 C [IPAKTUYECKUM COJIEPKaAaHUEM;
Memanpeomemmbwle:

- BJIaJICHUE HAaBBIKAMM TO3HABATEIbHOM pe(dIeKCHU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB M OCHOBAHWM, T'PAHULL
CBOETO 3HAHMS W HE3HAHUS, HOBBIX IO3HABATEJIBHBIX 3aJa4 W CPEACTB ISl HX

JIOCTH)KCHMUS,
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- TOTOBHOCTh U CITOCOOHOCTh K CaMOCTOSITEIbHOW MH(POPMAITMOHHO-TI03HABATEILHOM

NESITEIbHOCTH, BKJIIOYas YMEHHUE OpPUEHTHUPOBATHCA B Pa3IUYHBIX HCTOUYHHKAX

uHOpMaIMK, KPUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATH HMHQPOPMAIIUIO,

MOJIYy4YaeMYIO U3 Pa3IUYHbIX UCTOYHUKOB;

Buowt oeamenvnocmu:

Onucanue U XxapakKTepUCTHKA PA3IMYHBIX BUJI0B MHOTOIPAHHUKOB, IEPEUHUCIICHUE UX

2JIEMEHTOB u cBoiicTB.l IpuMeHeHue dbakToB u CBEJCHUI nu3

aHuMeTpun. M300paxkeHue OCHOBHBIX MHOTOTPAHHUKOB M BBIMOJHEHHE PUCYHKOB

0 YCJIOBHUSAM 3aJad. XapaKTepUCTUKa U u300paxeHue cedeHus. I[loctpoeHue

MPOCTEUIINX CEYCHUN MIPU3MBI.

Kpurepuu onenuBanus:

1. onleHKa  «OTJIMYHO»  BBICTABIIETCA  oOywaromiemMycs 3a  0e30mHu00YHO
BBITIOJTHEHHBIE 3aJ]aHUsI TIEPBOT0, BTOPOTO M TPETHETO YPOBHS B MOJHOM 00BEME C
Y4YETOM PAIlMOHATBHOCTH BHIOPAHHBIX PEIICHUN;

2. OLIEHKa «XOPOLIO» BBICTaBJIsIETCS 00ydaromemMycsi 3a 0e301M00YHO
BBITNOJIHEHHBIE 33/1aHUS [IEPBOTO, BTOPOTO YPOBHS B IIOJIHOM 00BEME C yUETOM
pPalMOHAIBHOCTU BBIOPAHHBIX PEUICHUM;

3. OIIEHKa «YyJOBJIETBOPUTEIHHO» BBICTABISETCS 00ydYaroleMycsl 3a BBIOJHEHHbBIE
3a/1aHusl IEPBOTO YPOBHSI B OJTHOM O0BEME;

- OLICHKA «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS] 00YYaIOIEMyCsl 32 BBIIIOJIHEHHbBIE
3aJlaHUs TIEPBOTO YPOBHSI B HE MTOJIHOM 00bEME.

Xoxa padoThi:
[Ipumepb! TpU3MBI:

[Ipuzma Pucynox CaoiicTBa
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Haxmonnasg bokoBrIie

npu3Ma pebpa HenepneH UKy IS PHbI
IUIOCKOCTSAM OCHOBAHUH.
OcHoBaHHE — MPOU3BOJIBHBIN

MHOT'OYT'OJIbHUK.

[Mpsimast (‘.—\ BokoBeIe pedpa MmepreH UKy I PHEI
I y
pu3Ma L IUTOCKOCTSIM OCHOBAHHH.

OcHoBaHue — HpOHSBOJIBHBIﬁ

1
I
i
| H= MHOT'OYTOJIbHUK. bOKOBBIE
: IrpaHyu IPSIMOM MTPU3MBI —

] IPSAMOYTOJIBHUKU. BeicOTa mpsAMoi
i

\ 1 IpU3MbIpaBHA JJIMHE OOKOBOTO

pebpa.

[IpaBuibHas BbokoBbie peOpa neprneHauKyIpHBbI

npu3Ma MJIOCKOCTSIM OCHOBAHUH.
OcHoBaHuE — paBHOCTOPOHHUI
MHOT'OYTr0JIbHUK. BOKOBBIE

rPaHU NPABUIBHON IPU3MBI —

IPSAMOYTOJIBHUKHU. BeicoTa

p *ila________._
[y ———

a

MPAaBHJIHOM MPU3MBI paBHA
JuTHE 00KOBOTO pedpa.

1. Hapucyiite Ha minockocTH: 1) TpeyrojbHyI0 NPSMYIO IPU3MY, 2) IOCTPOITE
IPSIMYIO YETBIPEXYTOJIBHYIO MTPU3MY, 3) TOCTPOUTE HAKIIOHHYIO YETHIPEXYTOJIbHYIO
MIpU3MY.

2. 3aoaua c pewwenuem: Iloctpouts ceuenne npusMbl ABCDA1B1C1D; miiockocTtsio,
npoxojsiien uepe3 Touku P, Q, R (Touku ykazaHbl Ha 4YEPTEKeE).

Pemmenue.
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8¢ c,

1) [TocTpouM ciies cexyei MI0CKOCTH Ha TUIOCKOCTh HHYKHETO OCHOBAHHMSI TPH3MBI.
Paccmotpum rpane AA1B1B. B 310l rpanu nexar touku ceuenus P u Q. Ilposenem
npsamyro PQ.

2) ITpomomxum nipsimyro PQ, KoTopast MpUHAIIICKHUT CEUSHHTO, JI0 TIEPECCUCHUS C
npamoit AB. [TomyuuM TOUKy S, TpUHAICKAIIYIO CIETY.

3) AHaJOrMuHO MoJiyyaeM TOUKy S, nepecedenuem npsimbix QR u BC.

4) Ipsimas S1S; - cien ceKyIier MIOCKOCTH Ha IJIOCKOCTh HIDKHETO0 OCHOBaHUS
MIPU3MBI.

5) IMpsimast S1S; nepecekaer ctopony AD B Touke U, cropory CD B Touke T.
Coenunnm Touku P u U, Tak Kak OHM JIeKaT B OJHOMU M1ockocTH rpanu AA1D1D.
Ananornyno noisydyaem TU u RT.

6) PORTU — nckomoe ceucHue.

3. [locTpoutk ceuenue TpeyroabHoil mpusmsbl mpu3mMsl ABCA1B1Cy , mpoxonsiee
yepe3 Touku: K — npunaexxur pedpy AAj1, L — npunannexut rpanun AA;B1B, M —
npuHamexut rpaau ABC.

4. IToctpouts ceuenue npusmMel ABCDEA1B1C1D;E;. Touka M npunamiexur

BCPXHEMY OCHOBAHUIO, ITpsAMasd d JIEXKHUT B INIOCKOCTH HMYKHETO OCHOBAHUS
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5. 3amauu pa3HOTO YPOBHA:
I'pynna A

1. IToctpouTts ceuenust npuzMbl ABCA1B1C1 mnockoctsimu, 3alaHHBIMU
cienyromuMu Toukamu P, Q u R: a) P nexxut Ha pedbpe BB1, Q nexut Ha pedbpe AC,
R nexut Ha npopomxkenun pedpa CC1 , npuuem Touka C1 snexut mexay Toukamu C
u R; 0) P nexxur B rpanu AA1BI1B, Q nexur Ha peOpe AC, R nexuT B rpanu
BB1C1C; B) P nexwur Ha pebpe A1B1, Q — touka otpe3ka DC1, rae touka D nexur
Ha pebpe AB, R nexxut na nponomkenuu pedpa BC, npudem C nexxut Mexmy
toukamu B u R.

2. IToctpouts ceyenus npusmbl ABCDA1BI1CI1DI niockoctsiMu, 3aJlaHHBIMU
cnenyromuMu Toukamu P, Q u R: a) P nexxur Ha pedpe A1B1, Q nexuTt B rpanu
ABCD, R nexwut Ha pedpeDDI ; 6) P nexxur B rpanu AA1BI1B, Q nexut B rpanu
AAI1DID, R nexwut B rpanu CC1DI1D; B) P nexxut na nuaronanu ACI1, Q nexur Ha
nuaronanu B1D, R nexur Ha pedpe C1D1 .

3. IToctpouTtk ceuenus mectuyronbHoi npusmsl ABC . .. DIEIFI nnockocTsimMu,
3aJlaHHBIMU cieayomuMu Toukamu P, Q u R: a) P nexxut Ha pedpe DD1, Q nexut
Ha pedpe AB, R nexut na pebpe AF; 6) P nexxur B rpanu BB1C1C, Q nexurt Ha
pebpe E1F1, R nexur na pedpe AF; B)P nexut na nuaronanu BD1, Q nexut Ha
nuaro”Hanu AE, R nexut Ha pedbpe BC .

5. IMoctpouTts ceuenus npusMbl ABCA1BIC1 mnockoctsiMu, IpoXoAsIMMU YEPeE3
npsmyto AQ, rae touka Q nexut Ha pedpe CC1, u Touky P, 3a1aHHy10 Clienyrommum
obpazom: a) P nexxut B rpanu A1B1Cl1; 0) P nexxur na npsimoit C1M, rae Touka M
nexuT Ha peope A1B1 u naxonurces mexay Toukamu Cl u P; B) P nexxurt Ha otpeske
C1K, rzne Touka K nexut Ha pedpe AB.

I'pynna b

1. Ha peopax BB1 u CC1 npusmsl ABCA1B1C1 3aganbl COOTBETCTBEHHO TOUKHU P 1
Q.ITocTpouTth cevyeHust NpU3Mbl CAEAYIOMMMH MIOCKOCTSMU: a) TUIOCKOCTHIO,
mpoxo e yepe3 npsimyro BQ, napamnensHo npsimoit AP; 6) muiockocThio,

npoxondie yepes npsamyro C1P, napannensHo npsimoit AQ; B) MIIOCKOCTHIO,
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npoxozsauen yepes npsamyro AQ, napamiensHo npsamoit CP u miockocTsio,
npoxodiei yepes npamyro CP, napamiensHo npsmoit AQ.

2. Ha pe6pe BB1 npusmer ABCA1BICI1 3amana Touka P, a B rpanu ABC — Touka
Q. IlocTpouTh ceveHust NPU3MbI CASAYIOMMUMHU IIOCKOCTSIMU: a) TUIOCKOCTHIO,
npoxoasien yepes npsmyro C1Q, napanmnenbHo npsimoid AP 1 mitocKkocThio,
npoxosien yepes3 npsimyro AP, napaimnensHo npsamoit C1Q; 0) mIockoCThio,
npoxozasamen yepes npsamyro CP, napamensHo npsmoi C1Q v mIoCcKoCThIO,
npoxoasien yepes3 npsamyro C1Q, napanensHo npsamoit CP; B) mi1ockocTelo,
npoxozasauen yepes npsamyro CP, nmapaensHo npsmoi B1Q u miiockocTsio,
npoxozsuen yepes npsamyro B1Q, napannensHo npsimoit CP .

3. B rpanu ABCD npusmet ABCAIBI1C1 3agana touka P. [TocTtpouts ceuenus
[PU3MBI CIETYIOIIUMHU IJIOCKOCTSIMU: @) IJIOCKOCTBIO, IPOXOSIIEH Yepes MpsMyIo
D1P, napamnensHo npsiMoit B1D u miiockocTelo, npoxoAsiiei yepes npsamyo B1D,
napauienbHo npssmoi D1P; 6) mmockocTeio, mpoxoasiuen yepes npsimyo AlP,
napaienbHo npsmoid DB1 u miockocTero, mpoxoasiieit uepes npsimyro DB1
napauienabHo npssMoi A1P; B) miockocThio, mpoxosuieit uepes npsmyto B1P,
napamienbHo npsmMoid A1C u mI0CKOCThIO, Mpoxoasiieit uepes3 npsimyro A1C

napasuiesibHo npsamoit B1P.

HPAKTHYECKAS PABOTA Ne 74

Ha3Banue npakTn4ieckou padoTbl: BeruncieHue OCHOBHBIX 3JIEMEHTOB IIPU3MBL.
eab padoThl: HAYYUTHCS BBIYUCIISITH OCHOBHBIE 3JIEMEHTBI IPU3MBI.

Pe3yabTarsl:

npeomemmuuwie:

BJIaJICHUE OCHOBHBIMHU MOHSATUSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
durypax, WX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH YMEHHS PACIIO3HABATH

reOMCTPHUICCKUC (I)I/Il“ypbl Ha 4CpTeikKax, MOJACIIIX U B p€aJIbHOM MHPEC, IPUMCHCHHUC
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U3YYEHHBIX CBOMCTB TreoMeTpuueckux @uryp u Qopmyn [js  pelieHus
r€OMETPUYECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;
MemanpeomemHuboie:
- BJIaJICHUE HABBIKAMU IO3HABATENIbHON pedJIeKCUM KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM M MBICIHUTEIBHBIX NPOLIECCOB, UX PE3YNbTATOB M OCHOBAHWM, T'PAHMII
CBOET0 3HAaHMS W HE3HAHMWS, HOBBIX IIO3HABATENBHBIX 3a4a4 W CPEACTB JUIA HUX
JNOCTUKEHUS,

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOATEIBHON MH(POPMAIIMOHHO-TIO3HABATEIHHON
NEATENbHOCTH, BKJIIOYAasl YMEHUE OpPUEHTHUPOBATbCA B PA3NIMYHBIX HCTOYHHKAX
uHpOpMalMU, KPUTUYECKH OIEHMBaTb M MHTEPHPETUPOBATH HH(OpMAIHIO,
MTOJIYy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;
Buowt oeamenvrnocmu:
Onrcanue 1 XapakKTEepUCTHKA PA3JIMYHBIX BUJIOB MHOTOI'PAHHUKOB, IIEPEYNCICHUE X
JJIEMEHTOB W  CBOMCTB.BbIUMCIEHME JIMHEWHBIX JJIEMEHTOB W  VYIJIOB B
IPOCTPAHCTBEHHBIX KOHQUTYpaLUsX, apryMEHTUPOBAHHE CBOMX
cyxknaenuid.Ilpumenenne ¢GaktoB W cBeAeHW H3 U1aHUMeTpuu.M300pakeHue
OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJIHEHHE PUCYHKOB 110 YCIOBHUAM 33]1a4
Kpurepuu ouenuBanus:

1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 00yyarolmeMycsi 3a padoTy, BBIIOJIHEHHYIO
0e301M00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BHIOPAHHBIX PELICHMUI;
2. OLICHKA «XOPOILI0» BBICTABJISETCS 00yyaromeMycsi 3a padoTy, BHITOJIHEHHYIO
B IIOJJTHOM 00bEME C HEJI0UETaMU;

3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABISIETCS oOOydarmeMmycs 3a paborty,
BBINIOJIHEHHYIO B HE MOJHOM 00beme (He meHee 50% mNpaBUIBLHO BBIMTOJHEHHbBIX
3aJlaHuii OT 00ITIeT0 00BeMa PaboThI);

- OLIEHKAa «HEYJOBJIETBOPUTEIBHO» BBHICTaBJIsETCS oOydarouiemycst 3a pabory,
BBINIOJIHEHHYI0O B HE MOJHOM o0beme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3aJlaHuii OT 00IIeTO 00BeMa PaboThI).

Xoxa padoThi:
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1. 3apaua ¢ pemenueMm. bokoBoe pedpo HAKJIOHHOW MPU3MBI paBHO 15 cM U

HAKJIOHCHO K IIIOCKOCTHU OCHOBAHUS I1IOA YI'JIOM 30°. HaﬁHHTC BBICOTY IIPHU3MBI.

Penienue:
B
[
| /
I /
i /
/
(G4 TR
A =

BO - neprnieHAMKyISIp B OCHOBAHUIO, TaK YTO AABO- IpsIMOYTOJIbHBIIA.

3uauut BC=AB-sinBAC=1,5-sin30° =7,5 (cm).  OtBeT: 7,5 cm.

2.3anmava ¢ penieHneM.B paBHIIbHOM YETHIPEXYTONBHON MPU3ME IO
OCHOBaHMs paBHBI 144 cM?, a BeicoTa paHa 14cM. OnpeaenuTs AuaroHanb 3Tok
MIPU3MBI.

Pewenue:

Tak kak npu3Ma MpaBuiibHasA, TO B OCHOBAHUH €€ JIEKUT KBaJpaT U €ro IJI0MIab
paBHa :S=a?

Torma a= VS = V144 = 12 (cm)

Hanee, 3aMeTHM, 4TO MPAaBUJIbHAS YETHIPEXYTOJIbHAS MPU3Ma SBJISETCS
MPSAMOYTOJIbHBIM MapaJlIeIenUNeIoM, TaK YTO KBaJpaT Jt000il 1uaroHau paBeH
CyMMe KBaJI[paTOB TPEX €ro UBMEPEHUH, TaK YTO:
d2=a’+a?+h?=122+122+142=484, d= 22(cm)

3. BricoTa HaKJIOHHO# TPU3MBI paBHA 443 cm. Haiiti 60koBOE pedpo MPHU3MBI, €CIIH
OHO 00pa3yeT C MIOCKOCThIO OCHOBaHUA yroi 60°.

4. OcHOBaHHMEM TPSMOM MIPU3MBI CITY>KUT pOMO; TMaroHaau MPU3MbI U BBICOTA
COOTBETCTBEHHO PaBHBI 8, 5 1 2 cM. BrIunciinTe CTOPOHY OCHOBAHUS MPU3MBI.

5. B TpeyronbpHOI HAKIOHHOM NpU3ME PACCTOSHUS MEXTy OOKOBBIMU peOpamMu
paBHbl 20, 34 u 42. Haiiaure paccTostHUSI MEX Ay O0JbIIei 1 OOKOBOM T'PaHbIO U

IIPOTUBOIIOJIOKHBIM €l OOKOBBIM peOpOM.
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6. lnaronasnab NpaBMIIbHON YETHIPEXYTOIBHON NPU3MBI 00pa3yeT ¢ MIOCKOCTHIO
6okoBoii rpanu yroa 30°. Haiinure yron Mexay TMaroHajibio U MIOCKOCTHIO
OCHOBaHHMS.

7. OcHOBaHMEM MPSMOM IPU3MBI CITY>KUT paBHOOEAPEHHAs Tpanelusi C OCHOBAHUSIMU
a u b u BeicoToil h. HaiinuTte ocTpblit yros, 00pa3oBaHHBIN IBYMS COCEIHUMHU
OOKOBBIMH TPaHSMHU.

8. B ocHoBanuu npsimoii TpeyroyibHoi puaMbl ABCA1B1Cq nexxut npaBuiIbHbIM
TpeyroibHUK co cTopoHoi 4. [Ipssmbie AB1 u CA; nepnenaukyisapuel. Haiinure
BBICOTY IIPU3MBI.

9. OcHoBaHue npsamMoit npu3Mbl — TpeyrojibHUK ABC, B KoTOpoM AB=\7, AC=2,
BC=3. Haiigute aByrpanssiii yroi rnpu 6okoBoM pedpe CCi.

10. Inaronans AC ocHoBanus npsimoii ipusmsl ABCD1A1B1C1D; paBHa 6 cM, a
BHICOTA TIPH3MBI paBHa 6V3 cm. Haiiure yron Hakimona quaronamy AiC K IITOCKOCTH

OCHOBAHUA.

INPAKTUYECKASA PABOTA Ne 75

ITocTpoeHne nmupamMuabl U ee CeYCHU.

Hesapb padoThI: HAYYUTHCS CTPOUTH TUPAMUJY U €€ CEUEHUS

Pe3yabTarsl:

npeomemuuvie:

BJIQJICHUE OCHOBHBIMH MOHSITUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, UX OCHOBHBIX CBOMCTBaX; C(POPMHPOBAHHOCTh YMEHHUS paCIO3HABAThH
reoMeTpuyeckue (PUrypbl Ha 4epTexax, MOJCISIX U B peaJbHOM MHPE; MPUMEHEHUE
M3YYEHHBIX CBOWCTB TreoMeTpudeckux ¢uryp u Gopmyn sl pemieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;
Memanpeomemuule:

- BJIaJICHUE HABBIKAMHU IO3HABATEJIbHON pe(JIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX

JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, I'PAHULL
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CBOEr0 3HAHMSI U HE3HAHMS, HOBBIX IMO3HABATENBHBIX 337a4 U CPEACTB IS MX
JOCTHXKEHUS,
- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATEIBHONW MH(POPMAIIMOHHO-TIO3HABATEIHLHON
NEeSTEIbHOCTH, BKIIIOYAasi YMEHHUE OPUEHTHUPOBATHCS B PANIMUYHBIX HCTOYHHKAX
uHOpMaIuK, KPUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATH HMHQPOPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3JIuYHbIX UICTOYHUKOB;
Buowl oeamenvrnocmu:
Onucanue U XapaKTEPUCTHKA PA3NUYHBIX BUIOB MHOTOIPAaHHUKOB, IEPEUUCICHUE X
AJIEMEHTOB M CBOMCTB.M300pa’keHre MHOTOTPAHHUKOB U BBITIOJIHEHUE MOCTPOCHUS
Ha U300paKEHUAX U MOJIETISIX MHOTOTPAHHUKOB..
XapakTepucTuka W u3o0paxeHue cedeHus. IlocTpoeHue NpoCTEHIMX CEeUYeHUI
nupamuabl. [lpumenenne (akToB U CBeAeHUN wu3 IUaHuMeTpuu.l300paxkeHue
OCHOBHBIX MHOTOTPAaHHUKOB M BBHITTOJTHCHHE PUCYHKOB TI0 YCIOBHSIM 3a]1a4
Kputepun onennBaHus:
1. OIICHKA «OTJIMYHOY» BBICTABIISIETCS 00yYaroleMycsi 3a padoTy, BBHIIIOJTHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAIILHOCTH BIOPAHHBIX PEIICHU;
2. OIICHKA «XOPOIII0» BBICTABISETCS 00yUaromeMycsi 3a paloTy, BHIIIOJHEHHYIO
B IIOJTHOM 00BEME C HEJIOUCTaAMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABIsIETCS oOydawmemycs 3a padorty,
BBHITIOJIHEHHYIO B HE MOJHOM 0o0beme (He meHee 50% mpaBUIIBLHO BBITOJHEHHBIX
3aJaHui OT 001Iero oobeMa paboThl);

- OlIEHKAa «HEYJOBIIETBOPUTEIBHO» BBHICTABJIsETCS oOydaromemycs 3a pabory,
BBITIOJIHEHHYI0O B HE TOJHOM o0beme (MeHee 50% mpaBUIBLHO BBITIOJHEHHBIX

3alaHuii OT 001Iero oobeMa padboThl).

Xoa padoThi:
B cooTBeTcTBUU € TpaBUIaMU NapajiIeIbHOTO MTPOSKTUPOBAHMS U300paKeHne
MUPAMUJIBI CTPOUTCS ClieayromuM odpa3zom. CHauaga CTpOUTCS OCHOBaHUE. DTO

OyJeT HEKOTOPBI MIOCKU MHOTOYTOJIbHUK. 3aT€M OTMEUYaeTCs BepIInHA
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IMUpaMuibl, KOTOpAasd COCAUHACTCA OOKOBEIMH pe6paMH C BEpHIMHaAaMH OCHOBAHUAI. Ha

PUCYHKE TTOKa3aHO N300pakeHHE YEThIPEXYTOJIbHON MUPaMUJIBL.

1. HapucyiiTe Ha MI0CKOCTH: 1) TpEyroibHYyI0 MHUpaMUIy, 2) TOCTPOUTE MPAaBUIBHYIO
YETBIPEXYTOJIBHYIO TUPAMUY, 3) MOCTPOUTE HAKIIOHHYIO TPEYTOJIBHYIO THPAMULLY;
4) mocTponTe TETPaAdIP.

2. Cpen MHOTOTPAaHHUKOB BBIOEPUTE TE€, KOTOPBIE SIBISIOTCA MUPAMUION.

MIPEACTABIISIIOT COOOM TPEYTOIBLHUKH.
B gactHOCTH, TpEeyroJIbHUKAaMU SIBJISIFOTCS TUaroHaIbHbIE CEUEHUs. DTO CECUCHUS
IJIOCKOCTSAMHU, MPOXOJISIIMMHI Yepe3 1Ba HECOCETHMX OOKOBBIX peOpa MUpaMUIbl.

Ceuenne IMUpaMU/JIbl INIOCKOCTBIO € 3aJaHHBIM CJICIOM g Ha IIJIOCKOCTU OCHOBAHU
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CTPOUTCS TaK K€, KaK M CeueHUe MPU3MBbI. J{J1s1 OCTpoeHus: CeYeHUs] TUPaMUIbl
IUIOCKOCTBIO IOCTATOYHO MIOCTPOUTH MepeceueHus: e OOKOBBIX TpaHel ¢ CeKyIIeH
MJIOCKOCTBIO.

Ecnu Ha rpanu, He mapajieIbHOM cliely g, U3BECTHA KaKasg-HUOYIb TOUKa A,
MpUHAJJIeKaIIas CEYCHUIO, TO CHavaja CTPOUTCS NIEpPEeCceUeHHE ce/ia g CeKyIIei

IJIOCKOCTH € INTIOCKOCTBIO ATOM I'paHu — To4dka D Ha pucyHke.

o Touka D coeaunsieTcs ¢ Toukoi A npsiMmoi. Torga oTpe3ok
ATOM NPSIMOU, IPUHAICKAIIUN I'PaHU, €CTh IIEPECCUCHUE ITOU I'PaAHM C CEKYIIEH
IJIOCKOCTHhIO. ECciv Touka A J€XUT Ha TpaHH, NapajlIeIbHOU Cliey g, TO CeKyIas
TIOCKOCTB MEPECEKAET ATy TPaHb MO OTPE3KY, NapaiieapbHOMy npsiMon g. [lepexons
K COCeIHEeH OOKOBOM I'paHM, CTPOSIT €€ MEePEeCCUCHHE C CEKYIIEH TIIIOCKOCThIO U T. I.

B urtore nonyyaercs TpedyeMoe ceUeHHe MUPaMU/IbI.

2. ITocTpoeHue ceueHus: Terpa’apa MIOCKOCThIO, 3aIaHHON TPEMsI TOUKaAMU:

D
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[ JaTogaialal-To N ~ 8
1. OTpesok NQ

2. Cmpesox NP
Mosmas M nepscarsem AD & mowne E
3. Tosnes £
EQ nepecergam B 8 mounae R

MNOFEE — LCKOMDE Ceenle

XY — cneq CeEylULEeEH NnacEocTia
Ha NMNOCKOCTH OCHagaH WA

3. Ha xakux pucyHKax c€4eHUE NOCTPOCHO HE BEPHO?
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4. IToctporite mupamuay SABCDE u ee cedeHmne m10CKOCThIO, MPOXOIAIIEH uepes e€
BEpILIVMHY U TOUKU A 1 D.

5. M3o6paszute Tetpasrap DABC u nmocTpoiite ceueHus: 3Toro TeTpaspa MiIoCKOCThIO,
npoxoJsien uepes Touky M napasuienbHo miockoctu rpanu ABC, ecnu: a) Touku M
ABIsIETCs cepeanHoil pedpa AD; 0) Touka M nexut BHyTpu rpanu ABD.

6. ITocTpouTh ceueHUE MUPAMU/IBI TITIOCKOCTBIO, MPOXOAIei uepe3 Touku B, M u N,

rae Touku M u N npuHauiexar, COOTBETCTBEHHO, rpansM ABS u BCS.
3 5

B

7. IlocTpouTh ceueHre MUpPaMUIbl INIOCKOCTHIO, MPOXOadiiei yepe3 Touku M, N, P.
8. I[TocTpouTh ceYeHne MPaBUIBHOM YETHIPEXYTOJIbHON MUPAMUIBI INIOCKOCTBIO,
3a/IaHHOM TpeMsl TOUKaMH Ha ee OOKOBBIX pedpax.

9. IlocTpouTh ceueHne NATUYTOIBHON MUPAMHUJIBI TIIIOCKOCTBIO, 3aJaHHOM TPEMS
TOYKaMHM Ha e¢ pedpax.

10. Ioctpoiite ceuenne naruyroiapbHoi nupamuasl PABCDE mnockoctsio (KQR),
rae K, Q - Buyrpennue Touku pedep coorBerctBeHHO PA u PC, a Touka R nexut

BHyTpH rpanu DPE.
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11. IToctpouth ceueHue yeTbipexyroibHoil nupamuasl SABCD miockocTbio,
npoxozsamen yepe3 Toukd M u N u napaiensHoi npsmoit SC, ecnu Touka M
npUHAISKUT pedpy AS, Touka N - mpogomkenuto pedpa SD.

12. IToctpouTts ceuenue nsatuyronbHoi nupamusl ABCDES nockocTsto,
npoxoJsiie yepes nuaronans BE ocHoBanus napamiensHo 6okoBoMy pedpy SC.

3aoanus 051 NPOBEPKU YPOBHSL YCEOCHUSL!

K

1
) S 1 BapMaHT 2)

i

1) 2 BapuaHT

2)

IMPAKTUYECKAS PABOTA Ne 76
Bblunciienne 0CHOBHBIX 3JIEMEHTOB MUPAMHUbI.
Heab padoThl: HAYYUTHCS BHIUUCIATH OCHOBHBIC DJIEMEHTHI ITUPAMU/TBI
Pe3yabTarsl:
npeomemmuule:
BJIa/ICHHE OCHOBHBIMH MOHSATUSIMU O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHIX
¢urypax, UX OCHOBHBIX CBOWCTBaxX; C(HOPMHpPOBAHHOCTH YMEHHUS PaclO3HABATh
reoMeTpuueckrie (Urypbl Ha 4epTekKax, MOJCNAX U B pEaIbHOM MUPE; MIPUMEHEHHE
W3YYCHHBIX CBOWCTB TeoMeTpuyeckux ¢uryp u dopMyn g  pelieHus
TeOMETPUUYECKUX 33/1a4 M 33/1a4 C MPAKTUIECKUM COCpKAHUEM;

mem anpedmemnbte:
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- BJIaJICHUE HABBIKAMHU IO3HABATENIbHOM pe(JIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTENBHBIX TPOIECCOB, UX PE3YyJbTAaTOB W OCHOBAHMM, T'paHUIL
CBOETO0 3HAHMS M HE3HAHMS, HOBBIX IMO3HABATENIBHBIX 3a/lad U CPEACTB ISl X
JOCTHXKEHUS,
- TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSTEIbHOW HHPOPMAIIIOHHO-TIO3HABATEILHON
NEATEeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX
uHpopMaIlMi, KPUTUYECKH OILEHUBATh M HUHTEPHPETUpPOBaTh HHMOpMaIuIo,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB;
Buowt oeamenvrnocmu:
Onurcanue U XxapakTepUCTHKA PA3JIMYHbIX BUJIOB MHOTOIPAHHUKOB, MIEPEUHUCICHUE X
AJIEMEHTOB M CBOMCTB./300pa’keHre MHOTOTPaHHUKOB M BBINIOJIHEHHE MOCTPOCHHUS
Ha U300PAKEHUSIX U MOJIEJISIX MHOTOTPaHHUKOB.BhIunciaeHNEe JTMHEWMHBIX AJIEMEHTOB
W YIJIOB B TPOCTPAHCTBEHHBIX KOHQPUTYpaIUsAX, apryMEHTUPOBAHHE CBOUX
cyxaeHuil.II[pumenenue GpakToB U CBEICHUN U3 IUNIAHUMETPHUU.
Kpurepuu onennBanus:
1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 00y4arolmeMycsi 3a padoTy, BBIIIOJIHEHHYIO
6e301mK100YHO, B TTOJIHOM 00BEME C YUETOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
2. OLICHKA «XOPOILI0» BBICTABJSETCS 00yyaromeMycsi 3a padoTy, BHITIOJIHEHHYIO
B IIOJTHOM 00BEME C HEJIOUCTaAMM;
3. OIICHKA «YIOBJICTBOPUTEIHHO» BBICTABISIETCS oOOydamlieMycs 3a padorty,
BBINIOJIHEHHYIO B HE MOJHOM 00beme (He meHee 50% mpaBUIBHO BBINOJHEHHBIX
3a1aHui OT 00I1Iero o0beMa paboThl);

- OIIEHKAa «HEYJOBIIETBOPUTEIBHO» BBHICTABJIsETCS oOydaromemycs 3a paborty,
BBINIOJIHEHHYI0O B HE TOJHOM o0beme (MeHee 50% mpaBUIBHO BBINOJHEHHBIX
3aJlaHuii OT 00IIeTO 00BeMa PaboThI).

Xoxa padoThr:

1. YUro Ha3zwiBaeTcs nupamujaon? [laiite ompenesieHUs TpaHsM, peOpaM U BBICOTE

nupamMuzbl (BCe AIEMEHTHI yKa3aTh Ha PUType).

2. Kakast nupaMuia Ha3bIBaeTCs MPaBUIIbHON? (BBIOpATh HY)KHYIO MOJIEIb)
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3. Uro MOXHO cKa3aTb O OOKOBBIX peOpax M OOKOBBIX TpaHAX IMPaBUIHLHOM
UpaMUJIbI?
4. Yro Takoe anodema npaBuIbHON MTUPAMUIIBI?

5. Pemuth 3a1a4n:

Bokosoe pefipo npasiTsHOK uerspexyrOTsEOi mHpe- Boxosoe pedpo mpasmAbE0 SeTspexYIOTeRO mipa-
T8 Pass0 10 N, 080 KEKAOREHO K LAOCKOCTH 0CKOBZ- MEZ5! D280 20 0¥, 0RO BAKT0ES0 K ILIOCKOCTH OCKO-
w10 yraou 0, s o7 yraow 45,

Bhvmctime wuy: | Borwmcmme :

) BBCOTH MHDMHIH, | ) [VIHEY BBCOTH MHPAMHTH,

6) CrOpOHB (CHOBGHHS. MHDAMHI. 0) paccrosine or AT (CHOBAEHS MHDAMHTH 10 €2

Goxosoro pedpa.

Bicora mpeswIoHOi SErapexyTOTLHON MADGNADH (ropoea XHOS MYABAIEHO SETBDRAVTOTSHO
i S Vronwensy oo Souosoipesn | oo Y2 e v — 15
hoctossns e 3. B aney Oowonor e

Bhiahcame JAREY CODORS OCHOBAAES FHDENITH,

6. Jlns mpaBuibHOM yeThIpexyronbHoi mupamuasl SABCDBEIOpaHbI ciemyromme
0003HAUEHMUS:
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a — pebpo ocHoBauua AB;

h — BrICOTA;

| — Boxoroe pebpo;

d — anodema (BeicoTa DOKOBOII I'paHy, ONYIEHHAS U3 BEPINHHLI S);
o — yroJ HaxkJoHa 60K0oBOro pedpa K NJA0CKOCTH OCHOBAHHA;

B — yroa HakaoHa OOKOBOH I'DAHM K IJIOCKOCTH OCHOBAHMSA;

R — pasuyc ONMCAHHOTO 111apAa;

r — paamyc BIIMCAHHOIQ Iiapa.

3anonHuTe TAbIANLY.

Ne
s a h ! d cosa cosf} R r
1 6 4
2 6 ‘1'
2
3 5 2
5
4 3 2
5
5 2 1
2
7. OcHOBaHMEM TMPaBWIbHOW MOUPAMUAbl SBISETCS YETBIPEXYTOJIBHUK CO

ctopoHoit 3cMm. BreicoTa 60koBoit rpanu 9cm. Halinure miomanab O0OKOBOM M MOJTHOM
MOBEpXHOCTEH mnupamuabpl. 3agada 1 . B TpeyroiapHONW mnOUpamMuie CTOPOHBI
ocHOoBaHusi paBHbl 13 cm, 14 cm, 15cM, Bce OOKOBbIE peOpa COCTABISIIOT C
OCHOBAHMEM YTIIbI, paBHEI & . HaliTu BHICOTY NMpaMuIpL.

8. B ocHOBaHUME TpeyronbHUKA MUPAMUIBI JIEKUT PAaBHOOCIPEHHBIHI

TpeyronbHuK ABC , yron C npsamoi. JlJinHbI O0KOBBIX pedep MUpaMuIbl paBHbI b ,
JUTMHA TUTIOTeHY3bI OCHOBaHUs paBHa C. HalimuTe yribl, KoTopblie 60KOBBIE pEOpa
00pa3yloT ¢ OCHOBaHHUEM, U JIBYrpaHHbIi yrou npu pedpe CE.

9. OcHOBaHMEM MUPAMUJIBI CIYXKHUT TPEYroJbHUK co cropoHamu 10 cMm, 10 cm u 12
cM. Bce OokoBbie péOpa nupamMuabl HAKIOHEHBI K MJIOCKOCTH OCHOBAHMSI MO YTIIOM

45°. Haiiiute BBICOTY TUPAMHUIBI.
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10. OcHoBaHMe MUpPaMUJIbl — Tpamelus, NapajjieibHble CTOPOHBI KOTOPOU paBHBI 6
cM u 8 cM, a BbicoTa paBHa 7 cM. Kaxioe 6okoBoe pedbpo paBHo 13 cm. Haitaure
BBICOTY MUPAMUJIBI.

11. OcHoBaHue NHpPaMUJIbI — TPEYTOJIBHUKCO cTOpoHaMu 13 cm, 14 cm

u 15 cm. Bee nByrpaHHble yriibl OpU CTOPOHAX OCHOBaHUsA paBHbI 75°. Haitaure
BBICOTY MTUPAMUJIBI.

12. OcHoBaHMe MUPaMUJIbl — paBHOOEIPEHHBIMIPSIMOYTOJIBHBIN TPEYTOJIbHUK.
Kaxx11p1i1 u3 AByrpaHHBIX yIOB NPHU OCHOBaHUM paBeH b. BeicoTa

IMUpaMHu bl paBHA h. Haﬁ,Z[PITG Iiomaab OCHOBAHMS.

NNPAKTHYECKAS PABOTA Ne 77
HccaenoBanne cHMMETPHHE B MHOTOIPAaHHHKAX.
Ieab padoThI: HAYYUTHCS UCCIEA0BATH CHMMETPHUIO B MHOTOI'PaHHUKAX

Pe3yabTarhi:

npeomemuuwle:

- c(pOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKE KaK YaCTU MUPOBOU KYJIbTYpPbI
U MECTE€ MAaTeMaTUKU B COBPEMEHHOW LUBMIM3AIMH, CIOCOOAX OMUCAHUS SBICHUN
pealIbHOTO MUpPa HA MATEMATUYECKOM S3BIKE;

- BJIAJICHHWE OCHOBHBIMM IOHATUAMHU O INIOCKMX M  INPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTH YMEHHUS
pacno3HaBaTh TeOMETPUUECKUE (PUTYPBI HA YEPTEkKAX, MOJICIISIX U B PEAIbHOM MUDE;
IPUMEHEHUE W3YYEHHBIX CBOWCTB r€OMETpUYECKHX (puryp m Gopmyn anst pemieHus
FeOMETPUUECKUX 3aJ1a4 U 3a7a4 C IIPAKTUYECKUM COJIEpIKaHUEM;
Memanpeomemnule:

- BJIQJICHHE HaBBIKAMU IMO3HABATEIbHON PEQIIEKCHMM KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUMU, I'PaHUIL
CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATENIBHBIX 331a4 U CPEACTB Ui MX

JIOCTHKCHMUS,
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- 1IeJIEYCTPEMJICHHOCTh B TMOMCKAX W MPHUHATUU PEIICHHH, COOOpa3UTEeNbHOCTh U
UHTYUIIUS, Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEACTABICHHUM;  CIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TAPMOHUIO MUPA;
Buowl oeamenvnocmu:
O3HakoMJIeHHE C BUJAaMH CHMMETpPUA B MPOCTPAHCTBE, (HOPMYJIUPOBAHUE
ONPENEIICHUM M CBOMCTB. XAapaKTEPUCTMKA CUMMETPUM TEJl BpaALICHUS W
MHOTOTIpaHHUKOB.I [piMeHeHre CBOMCTB CUMMETPHUH MPU PEIICHUH 3a/1a4.
Kpurtepun ouennBanus:
1. OLIEHKAa «OTJIMYHO» BBICTAaBJIsIETCS OOydarolemMycs 3a padoTy, BBIIOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTHU BEIOPAHHBIX PEUICHMUI;
2. OLICHKA «XOPOILI0» BBICTABJISAETCSA 00yyaromeMycsi 3a padoTy, BHIITIOJIHEHHYIO
B IIOJJTHOM 00bEME C HEJI0UETaMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamomemycs 3a padory,
BBIIIOJIHEHHYIO B HE NOJIHOM 00beme (He meHee 50% MpaBUIIbHO BBINOJHEHHBIX
3a1aHUH OT 00I1Iero o0ObeMa paboThl);

- OLIEHKAa «HEYAOBJIETBOPUTEIBHO» BBICTaBJIsETCS oOydarouiemycs 3a paodorty,
BBITIOJIHEHHYI0O B HE TOJHOM o0beme (MeHee 50% mpaBUIBLHO BBHITIOJHEHHBIX
3aJlaHui OT 001Iero oObemMa paboThl).

Xox padoThi:

1. Ymo maxoe cummempus?

2. Ymo maxoe yenmpanvhas cummempus?

3. Hanbl Touku A, B u M. IlocTpoiiTe TOUKY, CHMMETPUUYHYIO TOUKe M
OTHOCHUTEJILHO CepeIMHbI oTpe3ka AB.

4. Kakue u3 cienyromux 0ykB UMeroT 1ieHTp cummerpuu: A, O, M, X, K?

5. Umo makoe ocesas cummempus?

6. anvt 06e mouxu A u B, cummempuynvie omHocumenibHO HeKOMOPOU NPAMOU, U
mouxa M. [locmpotime mouxy, cummempuunyto mouxe M omunocumenvno mou dice
NPSAMOU.

7. Kaxue u3 cnedyrowux 6yke umerom oco cummempuu: A, b, I', E, O?
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8. Umo maxoe 3epranvhas cummempus’?
9. B npasyio unu 1e8yio nepuamky nepexooum npasdst nepuamrkd npu 3epKaibHoOl

cummempuu? ocegou cummempuu? YeHmpaibHoOu cummempuu?

Toura (MPAMAan, ILIOCKOCTER) HASLBIBACTCOS ICHTPOM (OCLIO,
ILTOCKOCTLIO) CHMMOTPIT DOy PERL, T KAasi, 1ast ToYEA (DIrypni
CHMMETPITHHA OTHOCIHTTE TRHO HEede HEeKOTOPOI TOMKE TOIT 206 (DIryp .

Eoemmn hbnrypa nmyveeT e rp (OCh, IR1OCikKoors) CIMMOTPRIINT. TO

FOBOP AT, ITO OHA OOJIA a6 T IMeHTPASTBHOI (OCERBOI, 2P KAJILHOIT)
CIINNE T ITET .

ut‘ll'lp Qo ‘ Il sockocrs. "v__\--' = .‘
CRIMMOTP IR CEMMOTPR IR r e = = =2
i - i s ! | A
: (I i A
T 7
- '
oA {
' ! ﬁ ! o ! A1 e i A
A A o | Ay
o '
- e
i 7

Teno yenoBeka NOCTPOEHO O NPUHLIMITY
JIBYCTOPOHHEN CUMMETPHH.

10. Obraoaem nu cummempueti 1uyo
yenogexka?

—Hem, moyHotu (Mamemamuyeckoti)

cummempuetli OHoO He obaadaem.

11. 3a0anue c pewenuem: YKaxxute 4UCIO MIOCKOCTEH CUMMETPUH Y TPaBUIIBHON
TPEYTrOJabHOM PU3MBbL. OTBET: 4
Pewenue:

[Tycts M1 M — cepenunnl pedep A1B1 u AB coot-

BeTcTBeHHO (cM. puc). Bepirnae C1c00TBETCTBYET

mockocTs cummerpun CC1M1M. JlanHas moc-

KOCTbB ABJIACTCA IMIIOCKOCTBIO CUMMETPHH, IIOTOMY

yTo pedpo AB nepnenaukynsipao MC o cBoii-

CTBAM IPABUIIBHOIO TPEYTOJbHUKA U NIEPIICHIUKY-
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asspHo CC; mo cBoiicTBaM MpsiMOM mpu3Mbl. 3HAaYUT peOpo AB nepneHaAuKyIspHO
mwiockoctd CC1M1M. Ananornuno pedpo A1B1 neprneHaukyaspHo TOH e MIOCKO-
ctu. Tak, mpu BBIIOJTHEHUH CUMMETPHUH Touka A mepeiiner B Touky B u Hao6opoT;
Touka Aj nepeinet B ToukyB1 u Hao6opot; Touku C; u C octanyTcs 0e3 U3MEHEHUH.
To ecTh mpu3Ma nepexoauT cama B ceosl.

MBI paccMOTpeIH MII0CKOCTh CAMMETPHH OTHOCUTENIBHO BepIMHBI C1, TAKHX BEp-
IIMH TPHU — 3HAYUT TPU INIOCKOCTH CUMMETpUH. UeTBepTas III0CKOCTh CAMMETPUH
IIPOXOJIMT YEPE3 CEPEIUHBI OOKOBBIX pedep

Jpyrux miocKOCTe CHMMETPHUH paccMaTpuBaeMas Ipu3Ma He UMEET, T. K. HAJIM4Ne
IUIOCKOCTEW CHMMETPHUH CBSI3aHO C KOJIMYECTBOM OCEM CHMMETPHUH B OCHOBAaHHUAX U
OOKOBBIX TPaHAX (UTYPHI.

Onemenmui cummenpuu npacuUlbHblX MHO2O0ZPAHHUKOG.

TeTpasap oKTas3ap uKocasagp rekcasap aogekasgp
LleHTpbI - 1 1 1 1
CUMMETPUM
Ocu <) 9 15 S 15
CUMMEeTPUMK
MnockocTr 6 9 15 9 15
CUMMETPUM
12.
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Jokamxmure, uTo Kyb asanercs NPpasMJibHAIM MHOTMOrpaAaHHHKOM.

JNMokasatTenscrno.
I[MTposepum,

1) Ky6
2) Kaxxpan rpans kyba —
MHOPOYTroJbHMK, M BCE I'paHm

obnanaer sm kKy0G BCeMM NPHIHAKAMM NPABMJIALHOIO
, YKASAHHKIMM B ONpeaesenun.,
BHINYKJAKM MHOMOrPpAHHMKOM.,

» T. e.
mexay coboit.

3B sepuinne KybGa

cxoamnTes YMCno
pebep, a umenno . pebpa.

Hrak, v kyba Bee

NPpH3IHAKH, YKAJAMHNMEe B oOonpeaesenmm

MHOrOrpaHHmKa.

Cneposarensuno, kyb
NPasuiabHbiM
4TO M TPeOOBANOCH AOKAIATS.

13.

CKoZBbKO NeHTpoB, ocefl U naockocrei
CHMMETPHMM HMEeT NPaABHJIbHAA YeThipex-
yroabHas nupammjaa?

Orser.
Y npasuabHON YeTHIPeXyroJibHON nmupa-
MHABI HeT CHMMETPHH;
och
(npamasn ) NJIOCKOCTH
cummerpun (KMH, s AMC

im———

14. YkaxuTe Kakue U3 HapUCOBAHHBIX MJIOCKUX (DUTYpP MOTYT OBITH M300paKEHUSIMU

YKa3aHHBIX ITPOCTPAHCTBCHHBIX (1)I/Il“yp
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Iaperan GUTYPA

IlpocrpancTeeRsan durypa \ / /\ <:>

Ky6
TpeyrolbHas DHPAMHAS

HeTsIpexyTOALHAR OBEPAMIAS
¢ TPGHIBONEERIM OCHOBAHHEM

| IIpAMoOyroasamii
! DAp&ANETeNINIIen

IIarpyroanRad MEpaMAAA

IMPAKTHUYECKAS PABOTA Ne 78
IHocTpoenue NpaBUWIbHBIX MHOTOTPAHHUKOB
Ilesb: HAYYUTHCS CTPOUTH MPABUIIBHBIE MHOIOTPAHHUKHU

PesyabTarsl:

npeomemmuuwle:

BJIaJICHUE OCHOBHBIMH MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHSI paclO3HABATh
reoMeTpuyeckue (PUrypbl Ha 4epTexax, MOJCISIX U B peaTbHOM MHPE; MPUMEHEHUE
M3YYCHHBIX CBOMCTB reoMeTrpuueckux ¢uryp u dopmyn maiIsg  pelieHus
reOMETPUYECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;
Memanpeomemuule:

- BJIaJICHUE HABBIKAMHU IO3HABATENIbHOM pe(JIeKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, T'PAHULL
CBOETO 3HAHMS W HE3HAHUSA, HOBBIX IMO3HABATENIBHBIX 3aJad W CPEACTB JJsi HX
JOCTUKEHUS,

- IIEJIEYCTPEMJICHHOCTh B TOWCKAX W TPUHATUU PEIICHHH, COOOpPa3UTENbHOCTh U
UHTYUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUII;

Buowt oesmenvnocmu:
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OnucaHue U XapakTEepUCTHKA PA3TUYHBIX BUJOB MHOTOI'PAHHUKOB, MIEPEYUCICHUE X
AJIEMEHTOB U CBOWCTB.M300pakeHue OCHOBHBIX MHOTOTPAaHHUKOB M BBITIOJIHEHUE
PHUCYHKOB IO YCJIOBHUSM 3a]1a4

Kpurtepuu onieHUBaHMSsI:

1. OLIEHKA «OTJIMYHO» BBICTABISIETCS OOydaromemMycs 3a padboTy, BBINOJTHEHHYIO
6e301n0609YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIEHOCTH BEIOPAHHBIX PEIICHMUIA;
2. OILICHKA «XOpPOILI0» BBICTABJISETCS 00yyaromeMycsi 3a paloTy, BHIITOJIHEHHYIO
B MIOJIHOM 00bEeMe C HeJI0UeTaMu;

3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTaBIsIETCS OOydaromeMycss 3a paloTy,
BBIMOJIHEHHYIO B HE MOJHOM oObeme (He MeHee 50% mpaBUIIBHO BBINOJIHEHHBIX
3aJiaHui OT 00I1Iero o0beMa padoThl);

- OIICHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIIAECTCA oOydaromeMycs 3a pabory,
BBIIIOJIHEHHYI0O B HE MOJNHOM o0beme (MeHee 50% mpaBUIBHO BBINOJHEHHBIX
3aJaHuil OT 001Iero oobemMa paboThl).

Xoxa paboThi:
[IpaBUIBbHBIIT MHOTOTPAHHUK — 3TO BBIMYKJIBI MHOTOTPAaHHUK, Y KOTOPOTO BCE
IpaHu — OJJMHAKOBBICTIPABUIIbHBIE MHOTOYTOJIbHUKH U B Ka)KJOM BEPIIMHE CXOAUTCS
OJIHOU TO K€ YHCIJIO pedep.
Jlnst mr00oro mpaBUIIBHOTO MHOTOTrpaHHuKa: V + f =e¢ + 2 - teopema Diinepa, rue f
0003HaYaeT 4YHUCIOTrpaHell, € — uucio pedep, V — YHCIO BEPLUIMHBBIITYKIOTO
MHOTOTpaHHHKA.
1. Tloyemy cyiiecTBYyeT JMILb MATh NPaBUIBHBIX MHOTOTPAHHUKOB?
2. Hapucyiite pa3BepTKu IpaBUIBLHOTO TETpadpa, Kyba U OKTa’pa.
3. Berancnute paanycsl mapoB, OMMCAHHBIX BOKPYT MPaBUIIBHOTO TETpadapa, Kyoa
MOKTa’/ipa, 3Hast peOpo MpaBUILHOTO MHOTOTPaHHUKA.
4. CKOJIBKO OCe CUMMETPUHU €CTh Y KyOa, y TpaBUJILHOTO TeTpadipa’?
5. Kak cBs3anbl Mexay co0ol Ky0 1 oKTasap?

6. Uto Takoe ApXHUMEI0BHI Tesa?
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7. Kakoe u3 nepeynciieHHbIX TEOMETPUYECKUX TEJ HE SBJISIETCS PAaBUIbHBIM
MHOTOI'PaHHUKOM?

a) MpaBWJIbHBIN TeTpadip; 0) MpaBUIBHBIN F'eKCadIp;B) MpaBUIbHAS PU3MAa; T)
IPaBUJIBHBINA JOJEKA3AP; 1) IPaBUIIbHBIN OKTa3Ip.

8. Cnoco6 moctpoenumst Kyba ykazaTh BeCbMa JIeTKo. [leficTBuTensHO, Oepém
MIPOM3BOJIBHYIO IJIOCKOCTh P 1 B Hel kakoii-mnbo KBaapat; yepe3 CTOPOHBI ITOTO
KBaJipaTa IpOBOJUM IUIOCKOCTH, NEPIEHANKYJIIAPHBIE K II0cKocTh P. Takux
MJI0CKOCTEH Oymet ueThipe. Jamee mpoBoauM MI0CcKocTh Q, mapawienbHyo P u
OTCTOSIIIYIO OT HEE€ Ha PACCTOSIHUM, PAaBHOM CTOpOHE KBajpata. lllecTs nosydeHHbIX
IUIOCKOCTEH 00pa3yloT rpaHu Ky0a; ABeHaIUaTh IPSAMbIX — IIEPECEUEHUS Kaxa01
Naphbl MEPECEKAIOIINXCSA IIIOCKOCTEN — SBJSAIOTCS pEOpamMu KyOa, a BOCEMb TOUEK
[IEPECEUCHUS] KAXKI0M TPOMKH IEPECEKAIOIIMXCSl INIOCKOCTEN CIIyKaT BEPIIMHAMHU
KyOa. B aTOM 5ierko yoeauThes, HEMOCPEACTBEHHO paccMaTpUBasi MOJYyYEHHYIO
COBOKYIMHOCTb TOYEK, IPSIMBIX U MNIOCKOCTEH. Y Mesl HOCTPOUTH KyO, JIErKO HAUTH

crroco0 IMIOCTPOCHHU:A BCCX APYI'UX IIPABUJIbBHBIX MHOI'OTPAHHHUKOB.

AN
|

J-‘_"'
s

9. [TocTpoenune mpaBuiIbHOTO TeTpasapa. IlycTs man KyoO.

Bo3bpMéM kakyro-HUOYb €ro Bepuiuny, HarpuMep A. B Hell cxoasTcs Tpu rpaHu

Ky0Oa, nmeronue GopMy KBaJpaToB. B KaX10M U3 3TUX KBaapaToB OepEM BEPIIHHY,
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IPOTUBOMNOIOKHYIO Touke A. Ilycth 310 OyayT Bepinnbl kyda B, C u D. Touku A,
B, C u D cayxaT BepiiMHaMH IPaBWILHOTO TeTpasapa. JelCTBUTEIbHO, KaXKIbIA U3
otpe3koB AB, BC, CD, AD, BD u AC, oueBuHO, CIIYKUT JUATOHAJIBIO OJHOUN U3
rpaHei ky0a. A moToMy BCE 3TH OTPE3KH paBHBI Mexay coboi. OTcrona cienyerT, uTo
B TPEYTOJIbHOW Nupamue ¢ BepmmHoil A u ocHoBanueM BCD Bce rpann —
MPAaBUJIbHBIE TPEYTOJIBHHUKH, CIIENOBATEIBHO, 3TA MUPAMUIa—IIPAaBUIbHBIN
TeTpadip. ITOT TETpa’ip BIKMCAH B JAHHBIHN KYO.

[Tone3Ho 3aMeTUTh, YTO OCTABIIHMECS YETHIPE BEPITUHBI KyOa CITy)KaT BEpPITMHAMHU
BTOPOI'0 MPABUJIBHOTO TETPAAPA, PABHOIO MIEPBOMY U TAK)KE BIIMCAHHOIO B JAHHBIN
KyO.

Ilocmpoenue okmasopa. Ecau B JaHHOM KyOe IOCTPOUTH LIEHTPHI BCEX €ro IpaHel,
TO LIECTh MOJIYYCHHBIX TOUEK CIIy>KaT BEPIIMHAMU OKTa3apa. B aToM jerko

yoenutbes, paccMarpuBas ueptéx 113.

Yepr. 113

Ilocmpoenue 0ooexasopa u ukocazopa. Ecnum uepe3 kaxoe u3 12 pedep kyda
MIPOBECTH TIOCKOCTh, HE MMEIOIIYIO C TOBEPXHOCTHIO KyOa IPYrux OOIINX TOYEK,
KpOME TOUEK TOTO pedpa, uepe3 KOTOPOe OHA MPOBEIeHa, TO MOTydYeHHbIE 12
TUIOCKOCTEH 00pa3yroT rpaHu HeKoToporo 12-rpannnka. bonee moapodHoe n3yueHue
(GbOpMBI TOTO MHOTOTPaHHUKA MTOKA3bIBACT, YTO MOXKHO TaK MOJI00pATh HAKJIOH ATHUX

MJIOCKOCTEN K TpaHsaM Ky0Oa, 4TO MOJTy4eHHbIN 12-TpaHHUK OYJIeT TOACKadIPOM.
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Hakownert, ecau Mbl ymeeM MOCTPOUTH A0JEKASIP, TO MOCTPOCHUE UKOCAdIpa He
MPEICTaBIIACT 3aTPYAHCHUI: IIEHTPHI TpaHel JoeKad ipa CIIy>KaT BepIInHAMU

UKOCadIpa.

INPAKTHYECKASA PABOTA Ne 79

HOCTpOCHl/Ie ycequHOI‘/i nmupaMuabl U BBIMUCJICHUE €€ OCHOBHBIX 3JICMECHTOB.

Iear padoTbl: HAYYNUTHCS CTPOUTH YCEUECHHYIO MHPAMHUAY U BBIYUCIATH €€
OCHOBHBIE DJIEMEHTBI

PesyabTarsl:

npeomemmuule:

BJIQJICHUE OCHOBHBIMH MOHATUSAMM O INIOCKUX M TPOCTPAHCTBEHHBIX TEOMETPUUECKUX
durypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHSI pacIO3HABAThH
reoMeTpuyeckue (PUrypbl Ha 4epTexax, MOJCISIX U B peaIbHOM MHPE; PUMEHEHUE
M3YUYCHHBIX CBOMCTB reoMerpuueckux Guryp u ¢GopMmyn JJsi  peLICHHS
r€OMETPUYECKUX 33/]a4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM;
Memanpeomemuule:

- BJIaJICHUE HABBIKAMHU IO3HABATEJIbHON pe(JIeKCUU KaK OCO3HAaHUS COBEPLIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHUM, TI'PAHULL
CBOETO 3HAaHMS M HE3HAHWS, HOBBIX IO3HABATENBHBIX 3ala4 WU CPEACTB I HX
JIOCTUKEHUS,

- IIeJIEYyCTPEMJICHHOCTh B TOWCKAX W TMPHUHATUU PEIICHHUH, COOOpa3HTEeNbHOCTh U
WHTYULINS], Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUII;

Buowt oeamenvrnocmu:

Onucanue U XxapakKTepUCTHKA PA3JIMUHBIX BUJIOB MHOTOIPAHHUKOB, MEPEUNUCICHUE X
AJIEMEHTOB W CBOMCTB. M300pakeHre OCHOBHBIX MHOTOTPAHHUKOB W BBITIOJIHCHUE
PUCYHKOB 1O YCJIOBHUAM 3aJ]1a4y

Kpurepuu ouenuBanus:

1. OLICHKA «OTJIMYHO» BBICTABISIETCS 00yyaroleMycsi 3a padoTy, BBIIOJIHEHHYIO

6e301mmrO09HO, B TTOJIHOM 00BEME C YyUETOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
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2.  OLEHKA «XOpOIIO» BBICTABISETCS O0yYarOmEeMyCsi 3a PadOTy, BHIOJHEHHYIO
B ITOJIHOM 00bEME C HeJJOUCTAMH;

3.  OIEHKa «yJOBIECTBOPHUTEIHFHO» BBICTABISIETCA OOydaromemycs 3a palory,
BBITIOJIHEHHYIO B HE MOJHOM o0beMe (He MeHee 50% mpaBMIIBHO BBITOJHEHHBIX
3aaHuil OT o011ero oo6bema paboThl);

- OICHKAa «HEYIOBJIECTBOPUTEIBHO» BBICTABISIETCS OOydaromemycsi 3a padoTy,
BBIIIOJIHEHHYI0O B HE TOJHOM oObeMe (MeHee 50% TNpaBUIIBHO BBITOJHEHHBIX
3aaHuil OT 001Iero oobeMa padoThI).

Xoxa padoThi:

1. YUTto Ha3bIBaEeTCS yCEUEHHON MUPaAMUIO0N?

2. BeicoTa npaBUIIbHON YCEYEHHON YETHIPEXYTOJIBHON MUPAMUIBI PABHA 7 CM,
cTtopoHbl ocHoBaHu# 10 cm u 2 cM. Haliute: 1) anuny 6okoBoro pedpa; 2)
IJIOIIA/Ab CEYECHUS, IIPOXOIALIEIO YepPE3 CEPEIUHY BBICOTHI [IaPAJLIIEIBHO
OCHOBAHMIO; 3) BBICOTY MOJIHOM UPaMUAbl, U3 KOTOPOU MOJIy4YHJIach JaHHAs
yCcedeHHas UpamMuia.

Ne 3-8

, o | T——
Lo ockosu AABATSHOH YOBERHON B Bioce 3 e aaeeo Ceseno

. ) ) v v
O)TOTHON DAY Bk 4w 40 €8 | SETXyTOTHOH M, CTODORS OCROaAH 0
3007 paBkd 4 . T0p0 0 4 101, ko = V4 .

Bhshchie TAOLET JIAORATSHOND CARHHS Ce

YERHON CHDANR.
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Bokoa0e pefo npdsaok YETpENYTOTHHON &+ BuuicTe oKy Bekon ahAsHOR TpeyrOTSHOi

GERHO! AP Da3HO 1, COpOKS! OCHOBAHH — \ JOEYEHHOR THDAMEZH, CTODORB! (KHOBLAH KoTopoi
Bun 10 a3 o3, vone pep0 — 5 1.
Bvucrie 11ny: }

8) BHCOTH YOEUEHHOH DHRMHDS, ‘
) anodews yoesesol DADANADS.

Bucore paakohon serexyPonshon yoesehnoi | Bcoma npesuro erapENyTOMOR Vcesenho

THDANADB ok 10w, 2 Cropl Xeogdas— 4 | TARRNADH paskd 3 v, anodev — 45w, 4 ropon

Hou. OCHOBERH TOTODLORATSHB wicna |
BiHme L0 ATORAAY YCESCHHON MDA | Bt no Khou Yoeseaho nupan-
I

3aoaua c pewenuem.B mpaBUILHON YCEUEHHOM YETHIPEXYTOIBHOM MUpPaMHJIE BBICOTA
paBHa 2, a CTOPOHbI OCHOBaHMU paBHbl 3 W 5. HalimuTe AuaroHalb yCE€YEHHOMU
MAPaMUJIBbI.

[IpoBenem cedeHne yepe3 MPOTHBOIOJIOXKHBIE O0koBBIe pebpa AAlu CCl nmanHOM
yceuennoit mupamuabl ABCDA1B1C1D1 ¢ ocuoBanusmu ABCD u A1B1C1D1(
AB=5, A1B1=3). Ilyctb O wu Ol-uentpsl ocHoBanuii ABCD wu
A1B1C1D1cootBerctBeHHO. Cekyiasi TIOCKOCTh Mpoxoaut uepe3 BoicoTy OO01
ycedueHHoU nupamuabl. B ceuenun momyunm paBHoOenpennyro tpanenuto AA1CClc
ocroBanmsimMu AC=5\2u A1C1=3V2. ITycts A1K-BBICOTA TpameLHH.
A1K=001=2,AK= (AC-41C1)=1/2(5\2-3V2)=V2, CK=AC-AK=5v2—2=42.

"z MPSIMOYTOJIBHOTO TPEyroJbHUKA A1KC Haxo/uM, 4TO
A1C=\(A1K"2+CK"2)=N(4+32)=6

OtBeT: 6
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9. B npaBunbHOM yCeUEHHON YETHIPEXYTOIBLHON MTUPAMKJIE CTOPOHBI

ocHOBaHUM paBHBI 36 cM U 14 cM. [111OCKOCTB, TIpOBEAEHHAS YEPE3 CTOPOHY

HUKHETO OCHOBAHMS MEPHEHINKYISIPHO MPOTUBOJIEKAIIEH OOKOBOI I'paHH,
IPOXOAUT YEPE3 CTOPOHY BEPXHEr0 OCHOBaHMs. Haiinure miomans ceueHus.

10. [Tnomaan OCHOBaHUM NMPABHIIBHOM YCEUEHHOM YETHIPEXYTONBHOM MH-

pamuabl paBHbl Q u . Yron, oOpa3oBaHHBII OOKOBBIM peOpOM CO CTOPOHOMU

ocHOBaHus, paBeH 60. Haliure miomnaas AMaroHaJbHOTO CEUCHUSI.

INPAKTHYECKAS PABOTA Ne 80
IHocTpoenne NMJIMHAPA U €r0 CEYCHHUH.
Heab padoThI: HAYYUTHCS CTPOUTH LIMIIMHJIP U €70 CEUYCHHUS.
PesyabTarbl (MeTanmpeaMeTHbIE): BIAJCHUE S3BIKOBBIMM CPEIACTBAMMU: YMEHHE
SCHO, JIOTMYHO U TOYHO M3JaraTb CBOIO TOYKY 3PEHHSA, UCIIOIb30BaTh aJCKBAaTHBIC
A3BIKOBBIC CPEJICTBA; BIJIAJICHUE HABbIKAMHU I[103HABATEIbHON peQuIeKCHH Kak
OCO3HAHHMsI COBEPIIAEMBIX AEHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHM, IPaHULl CBOECTO 3HAHUS M HE3HAHUs, HOBBIX II03HABATEJBHBIX 3a1a4 U
CPEACTB ISl X TOCTUKEHHUS;
Pe3yabTarbl (mpeaMeTHbIE): BIAJCHUE OCHOBHBIMU IOHATHUAMHM O IUIOCKHX U
IPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, HUX OCHOBHBIX CBOMCTBaXx;
c(OpMHPOBAHHOCTh YMEHHUSI PacClo3HABATh T€OMETpUYEeCKUe (UTYphl HA yepTexax,
MOJEJISIX U B PEAIBHOM MUpPE; NPUMEHEHUE HU3YYEHHBIX CBOMCTB I'€OMETPUYECKUX
buryp u dopmyn Uil pelieHus reoMETPUYECKUX 3a1ad M 3a7Jad C NPAKTUYECKUM
COLEPKAHUEM.
Buasbl gesiteibHocTH: O3HAKOMIIGHHE C BHJIaMU TeJ BpalleHus, (opMyJIMpOBaHHE
UX OINpEAENICHU M CBOMCTB. XapaKTepUCTHUKAa U M300paK€HUE Tl BpallleHUs, HX
pa3BepTKH, ceueHMs. PemieHne 3aa4 Ha MOCTPOCHUE CEYECHMM, BBIYMCIICHUE IJIVH,
pacCcTosiHUM, YIJO0B, Iuiomaneu. I[lpoBeneHue 0Ka3aTENbHBIX PACCYXKICHUU IPU
pemeHnn 3anad. lIpyuMeHeHHE CBOMCTB CMMMETPHM IpPU PELICHUM 33Ja4 HA Tena

BpalieHNs, KOMOMHAIIUIO TEI.
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Kpurtepuu oneHuBaHusI NPAKTHYECKUX PadoT

1. OLICHKAa «OTJIMYHO)» BBICTABJISICTCA 06yan0meMyc;I 3a 0e30mMO0YHO

BBIIIOJIHCHHBIC 3aAaHusl IICPBOTO, BTOPOI0 YPOBHA B ITIOJTHOM o0BeMe ¢ Y4eTOM

pPalMOHAIBHOCTU BHIOPAHHBIX pEIICHUM;

2. OLICHKAa «XOpOILIO» BBICTABIKIETCA OOydarolmeMmycs 3a padorTy,

BBIITOJIHEHHYIO B IIOJJHOM 00BEME C HETOUETAMMU;
3. OLEHKa «yJIOBJIIETBOPUTEIBHO»  BBICTABISIETCA  OOy4arouiemycs
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B MOJIHOM 00BEME;
4.011eHKa  «HEYJOBJIETBOPUTEIBHO»  BBICTABIAETCA  OOyyarouiemycs
BBITNIOJITHEHHBIE 331aHUS [IEPBOTO YPOBHS B HE TIOJTHOM O0BEME.
Xoa padoThl.
YpoBeHs A.
1. Hapucyiite Ha MI0CKOCTH U300paKE€HUs TeJla BpallEHUS.
1) mpsiMoi1 KpyroBOM LIMIIUHAD;
2) ¢urypa, nonyydaromascs BpalleHUEeM IPsIMOYTOJIbHUKA BOKPYT OCH,

[apaJuIeIbHOM OJTHOM U3 €T0 CTOPOH U HE MEPECEKAOIIEN TPSIMOYTOJIbHUK.

2. Kakue 13 nepeuncieHHbIX KPUBBIX 00pa3yrOTCs IPH MePecedeHUN TOBEPXHOCTH

KPYTOBOT'O LUJIUMHAPA MJIOCKOCTBIO: OKPY’KHOCTh, THUIIEPOO0JIa, OTPE3KU NPSIMBIX,
AJUIAIIC, MHOTOYTOJIbHUK?

Yposens b.

3a

3a

1) Touku A U B munuHapa COEIUHWUIN BEPEBKOUM, OMOSCHIBAIONICH HUIUHIP U

UMEIOIe HaMMEHBITYI0 BO3MOXHYI MHY. Kak wm3o0pasutcs »Ta BepeBKa Ha

pa3BepPTKE MOBEPXHOCTH LMJIMHIPA?
2. OTBEThTE Ha KOHTPOJIbHBIEC BOIPOCHI
JlaiiTe onpeneneHue NUINHIPA.

3. ObopmuTe oTUET M cenaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.
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INPAKTHYECKASA PABOTA Ne 81
BorunciieHue OCHOBHBIX 3JIEMEHTOB IMJIMHAPA.
Heab paboThI: HAYYUTHCS BBIUKCISATH OCHOBHBIE AJIEMEHTHI HUIUHAPA.
Pe3yabTaTrhl (MeTampeaMeTHbIE): BIAJCHUE S3BIKOBBIMM CPEACTBAMHU: YMEHHE
SCHO, JIOTUMHO M TOYHO M3Jaratb CBOIO TOYKY 3PEHHS, MCIOJb30BaTh a/I€KBAaTHBIE
A3BIKOBBIC CPEJICTBA; BIIAJICHUE HABbIKAMHU [IO3HABATENBHON peQeKCUN Kak
OCO3HAHHMSI COBEPIIAEMBIX AEHCTBHUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHMi, paHUL] CBOEr0 3HAHUS M HE3HAHMS, HOBBIX NO3HABATEIBHBIX 33Ja4 U
CPEICTB JUISl UX JOCTHKEHHUS
Pe3yabTaTrhl (mpeaMeTHbIE): BIIAJICHUE OCHOBHBIMU TOHSTHUSMH O IUIOCKUX H
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, HUX OCHOBHBIX CBOMCTBAaX;
c(OpMUPOBAHHOCTh YMEHHMSI PaclO3HABATh T'€OMETpUYECKUE (PUTyphl HA yepTexkKax,
MOJENIIX U B PEaJbHOM MHUpPE; MPUMEHEHUE M3YUYEHHBIX CBOWCTB I€OMETPUYECKUX
duryp u dopmyn Uil pelieHus reOMETPUYECKUX 3a7ad M 3a7a4 C MPaKTUYECKUM
COJIEP’KaHUEM.
Buabl gesarenbHocTr: O3HaKOMIIEHUE C BUAAMU T BpalleHus, (HOpMyIUpOBaHUE
WX OINpEICTICHU W CBOMCTB. XapaKTepUCTHUKAa U M300paKEHUE T BPAIICHUS, HX
pa3BepTKH, ceueHus. Pemenue 3a1a4 Ha MOCTPOECHUE CEUYEHUH, BHIYUCIEHHUE JUJIUH,
paccTossHMi, yrioB, muiomaned. [IpoBeneHne ROKa3aTENbHBIX PACCYKACHUU IIPU
pemieHnu 3anad. [IpuMeHeHHe CBOWCTB CMMMETPHUM IpPU PEIICHUH 33Ja4d Ha Teja
BpAaIIeHUs, KOMOMHAIIUIO TEN.
Kpurepumn oneHuBaHusl NpaKTH4ECKUX padoT

1. oOIlEHKa «OTJIMYHO» BBICTABISAETCS oOOydJaromemycs 3a 0e30mrO0YHO
BBINIOJIHEHHBIE 3a/IaHMsI MEPBOT0, BTOPOTO YPOBHS B IMOJHOM OOBEME C y4YETOM
PaIMOHAIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OIICHKa «XOpOILIO» BBICTABIACTCA OOyvarolmeMmycs 3a padoTy,
BBITIOJIHEHHYIO B MTOJTHOM 00bEME C HEJIOUETAMU;

3. OlLEHKa «yJIOBJIETBOPUTEIBHO» BBICTABIAETCA oOOydaromemycs 3a

BBIITOJIHCHHBIC 3aaHus IIEPBOTO YPOBHSA B ITIOJTHOM O6’B€Me;
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4.0LIeHKa «HEYJIOBJIETBOPUTENILHO»  BBICTaBIsieTCA oOydaroumiemycs 3a

BBITIOJIHEHHBIE 33JJaHUs IEPBOTO YPOBHS B HE MIOJIHOM 00BEME.
Xoxa padoThI.
YpoBeHs A.
1) nameTp ocHOBaHuA LUUIMHAPA paBeH 12, Beicota — 20. PaccMOTpuM TOYKH,
HaxoJIAIIMECS Ha TOBEPXHOCTH IIWJIMHJIpA Ha paccTOssHUM 10 OT LIeHTpa HUKHETO
OCHOBaHUs MWIMHAPA. Ha Kakoil BBICOTE OT HUYKHETO OCHOBAHUS HAXOIATCS 3TH
touku? Kakyro ¢purypy onu obpasyror?
2) lnaroHajib OCEBOIO C€UYEHHUS HMWIMHJIpa paBHa 48 cM. YT01 MeXay 3TOI
JMaroHajbio U 00pasyroiel nuiuHapa pasen 60°. HaliauTe: a) BBICOTY HMIMHIPA;
0) miIo@aasr OCHOBAHUSI [IMJIMHAPA.
3) OceBoe ceueHue IMIMH]IPA — KBAJpaT, JUaroHaib KOToporo pasHa 20 cm.
Haitnure: a) BeICOTY HMIMHIIPA; 0) TUIOMIAb OCHOBAHUS IIUINHAPA.
Yposens b.
1) Ilpu xaKOM OTHOIICHUH BBICOTHI IMJIMHJIPA K €r0 PAIUyCy pa3BepTKOil OOKOBOM

MMOBEPXHOCTH IUJMHpa OyIeT KBaapaT?
OTBeThTE Ha KOHTPOJIBHBIE BOIPOCHI
1) Ha3oBuTE OCHOBHBIE 3JIEMEHTHI LIWJIMH]IpA?

3. OopmuTe oTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOH padoTe.

IMPAKTUYECKAS PABOTA Ne 82
ITocTpoeHue KOHYCA U €r0 CeYeHMH.
esp padoThI: HAYYUTHCS CTPOUTH KOHYC U €TO CEYEHUS.
PesyabTarsl (MeTanmpeaMeTHbIE): BIIAJCHUE SI3BIKOBBIMH CPEICTBAMH: YMEHUE
SICHO, JIOTUYHO M TOYHO M3JIaraThb CBOKO TOYKY 3PEHUS, MCIIOJIB30BaTh aJCKBATHBIC
SI3bIKOBBIC  CPEJCTBA; BJIAJICHUE HAaBbIKAMHM I103HABATEJIbHOM pedieKcuu Kak

OCO3HaHH:A COBCPIIACMBIX I[GﬁCTBPIfI N MBICJIUTCIIBHBIX ITPOTICCCOB, UX PE3YJIbTATOB U
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OCHOBAHHWI, IPaHUL] CBOETO 3HAHWS M HE3HAHUSA, HOBBIX I[MO3HABATEJIbHBIX 3a/1a4 U
CPEACTB JUIsl X IOCTUKEHHUS;
PesyabTarhl (IpeAMeTHBbIE): BJIAJICHUE OCHOBHBIMU IMOHSTHUAMHU O IUIOCKHX U
IPOCTPAHCTBEHHBIX T€OMETPUUECKMX (uUrypax, UuX OCHOBHBIX CBOMCTBAaX;
c(hOpMHUPOBAHHOCTh YMEHHsI PACIiO3HABATh T€OMETpUUYECKHE (DUTYpPHI HA YepTekKax,
MOJIESIX U B PEAIbHOM MHUpPE; MPUMEHEHUE H3YYEHHBIX CBONCTB I'€OMETPUUECKUX
buryp u dopmyn Uil pelieHus reoMeTpUYecKUX 3a7ad U 3a7a4 C MPaKTHYECKUM
CoJIepKaHUEM.
Buabl aesarenbHocTi: O3HAKOMIICHUE C BUJAAMH Tl BpalieHus, GopMyIupOBaHHE
UX OIpEICTICHU U CBOMCTB. XapaKTEpUCTHUKAa U M300paKEHUE T BpalllCHUS, HX
pa3BepTKH, ceueHus. Pemenue 3a1ad Ha MOCTPOECHUE CEUYEHMH, BHIYMCICHHUE JUJIUH,
paccTosiHMi, yrioB, muomanaei. [IpoBelleHHe MOKa3aTENbHBIX PACCyXICHUN IpHU
pemieHun 3aaad. [IpuMeHeHHEe CBONCTB CHUMMETPUHU MPU PEIICHUU 3ajlad Ha TeJa
BpalIeHUsl, KOMOMHAIUIO TEN.
Kpurepun oneHuBaHUS NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IIMO0YHO
BBITIOJIHEHHBIE 3a/IaHMsl TEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C y4EeTOM
PalMOHAJIBHOCTU BBIOPAHHBIX PEIICHMUII;

2. OLIEHKa «XOpOILIO» BBICTABIAECTCA OOyvaroleMmycs 3a padoTy,
BBITIOJIHEHHYIO B ITOJTHOM 00bEME C HEJIOUETaMU;

3. OLEHKa «yJIOBJETBOPUTEIHbHO» BBICTaBISETCS OOydallemycs 3a
BBITIOJIHEHHBIE 33/]aHUS TIEPBOTO YPOBHS B TIOJIHOM 00BEME;

4. 0LICHKAa «HEYJIOBJIETBOPUTEIILHO»  BBICTaBIsIeTCS  oOydaromemycs 3a
BBITIOJIHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B HE MOJIHOM 00BbEME.
Xoa padoThl.
YpoBeHs A.

Hapucyiite Ha m10CKOCTH M300paXKE€HUs TEJIa BPAILEHUS.
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1) npsMo¥ KpyTroBoil KOHYC;

2) ¢urypa, nmoxyvarouascs BpaleHUEM TPEyroJbHUKa BOKPYT OJTHOM U3 €ro CTOPOH.
PaccmoTpuTe TpeyroJibHUKH pa3HbIX BUIOB.

Yposens b.

1) Kakue u3 nepeuncieHHbIX KPUBBIX 00pa3yrOTCs MPU NMEPECEUCHUN TOBEPXHOCTH
KOHYCa TUIOCKOCTBIO: a) OKPY)KHOCTH; 0) TUTIEpOOIIBI; B) OTPE3KAMH MPSMBIX; T)
AJUTUIICA; J1) MHOTOYTOJIbHUKA.

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHI

3. OopmuTe OTUET U CcAeNalTe BEIBOJ 10 IPAKTUYECKOM paboTe.

INPAKTHYECKAS PABOTA Ne 83

BbluncieHue 0CHOBHBIX 3JIEMEHTOB KOHYCA.

eab padoThl: HAYYUTHCS BBIYUCIISITH OCHOBHBIE JJIEMEHTHI KOHYCA.

Pe3yabTaTrhl (MeTampeaMeTHbIE): BIAJCHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE
SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOKO TOYKY 3PEHHUSA, MCIIOJIb30BaTh aJCKBATHBIE
S3BIKOBBIC CPEJICTBA; BJIaJICHWE HaBbIKAMU TIO03HABATEIbHOW pedieKcuu Kak
OCO3HAaHUS COBEPIIAEMBIX JEUCTBUIA U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHUWM, TPAHUI] CBOErO 3HAHUSA M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 337a4 U
CPEACTB JJIsl UX JOCTHUKEHHUS;

PesyabTarsl (mpeaMeTHbIE): BIJIAJICHUE OCHOBHBIMU TMOHSTHUAMHU O IUIOCKUX U
POCTPAHCTBEHHBIX T€OMETPUYECKMX (uUrypax, uX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUSI PACIO3HABATh T€OMETpUYeCcKrue (UTYpPHI HA YepTexax,
MOJIETIAX U B pE€aJbHOM MHUpPE; MPUMEHEHUE H3YUYECHHBIX CBOMCTB I'€OMETPUYECKHUX
buryp u bopmyn Uil pelieHus reoMETPUYECKUX 3a7a4 W 3a7a4 C MPAKTUIECKUM
COJIEp’KaHHUEM.

Buabl nesarenbHoctu: O3HaKkoOMJICHHE C BUJAMM TeJl BpalleHus, (GOpMyJIMpOBaHUE
WX OMpPEJETICHUN M CBONCTB. XapaKTePUCTUKA M M300paKeHWE TEN BpaIleHHs, UX
pa3BEepTKU, ceueHUd. PerieHne 3agad4 Ha MOCTPOCHUE CEUYEHUM, BHIYMCICHHUE JJIVH,
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paccTostHu#, yriioB, miomaneil. IlpoBeneHne Aoka3zaTeNbHBIX PACCYKIECHUW MpH
pemieHnu 3aaad. [IpuMeHeHHe CBONCTB CUMMETPHUM IPU PEIICHUM 3ajJad Ha Tena
BpalIeHUs, KOMOMHAIUIO TEN.
Kpurtepuu onieHUBaHMsI NPAKTHYECKUX PadoT

1. omeHKa «OTIWYHO» BBICTABISACTCA OOydaromeMycs 3a 0e30mu009IHO
BBITIOJTHEHHBIE 3a/IaHusl TEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C Y4ETOM
pPalMOHAIBHOCTH BHIOPAHHBIX pEIICHUM;

2. OLICHKa «XOpOLIO» BBICTABIsETCS oOOywaromiemycs 3a paboTy,
BBITIOJIHEHHYIO B [TOJTHOM 00bEME C HEJIOUETaMU;

3. OIIGHKa «yJIOBJIETBOPHUTEIILHO»  BBICTABISIETCA oOOydalleMmycs 3a
BBITIOJTHCHHBIE 33JIaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4.0LICHKA «HEYJIOBJIETBOPUTEIILHO»  BBICTaBIsieTCa  oOydaromemycs  3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B HE TIOJTHOM OOBEMeE.
Xoa padoThl.
YpoBeHs A.
1. JlmameTp ocHOBaHHS KOHYcCa paBeH 6, a BpicoTa paBHa 4. Beruucnure
00pa3ymolyo KOHyCa U pacCTOSIHUE OT LIEHTPa OCHOBAaHHUSA 10 00pa3yrolel KoHyca.
2. BricoTa koHyca paBHa 8, a oOpasyromias — 10. Onpenenure paanyc BIUCAHHOTO
nrapa.
3. I KOoHyca BBEJIEHBI CIeAYIOIINe 0003HAYEHUS:
R — pannyc ocHoBanus; | — oOpasyromas; h—BeicoTa; o, — yroy HakjIoHa oOpa3yrolei
K IJIOCKOCTH OCHOBAHUS; 3 — YyroJl CEKTOPa, MOTyYaroerocs npu pa3BepTke KOHYCa;
[—panuyc 1apa, BIIMCAaHHOTO B KOHYC; Ro—paauyc mapa, OnucaHHOTo OKOJIO KOHYCa.

3anoJiHuTe TabJIUILY.

Ne i/ R | h cosa. B r Ro
1 6 10
2 5 3
3 4 3/4 8
=7
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5 V313

6 1/2 1

Yposens b.

1) Yepes BepivHy NpsIMOTO KOHYCa MTPOBEICHO CEYCHNE MAaKCUMAJIbHOM TUIOIA/IHN.
W3BecTHO, UTO MJIOLIAAb STOTO CEYEHHS B JIBa pa3a OoJblile TUIOIIA U OCEBOTO
ceueHud. Hailaure yron npu BEpIIMHE OCEBOTO CEYEHHUS KOHYCA.

3. OopmuTe OTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOHN padoTe.

IMPAKTUYECKAS PABOTA Ne 84
IHocTpoenne yceueHHOT0 KOHYCA, BIYUCIEHUE €r0 OCHOBHBIX 3JIEMEHTOB.
eab padoOTbI:HAYUYUTHCS CTPOUTH YCEYEHHBIM KOHYC M BBIYHCIISTH €r0 OCHOBHBIC
AJIEMEHTHI.
Pe3yabTaTrhl (MeTampeaMeTHbIE): BIAJCHUE S3BIKOBBIMH CPEIACTBAMHU: YMEHHE
SICHO, JIOTUYHO M TOYHO M3JlaraThb CBOKO TOYKY 3PEHHS, MCIIOJIb30BaTh aJCKBAaTHBIC
SI3LIKOBBIC  CPEJCTBA; BJIAJICHUE HaBbIKaMHM [O3HABATEJIbHOM pediiekcuu Kak
OCO3HaHUS COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U
OCHOBAaHUM, T'PaHMI] CBOErO 3HAHUA M HE3HAHMS, HOBBIX IO3HABATEILHBIX 3a7ay U
CPEACTB ISl UX JIOCTHUXKEHUSI;
Pe3yabTaThl (NmpeaMeTHbIE): BIIAJICHUE OCHOBHBIMU IOHATHUSIMU O IUJIOCKHX H
MPOCTPAHCTBEHHBIX IEOMETPUYECKUX  (UTypax, HUX OCHOBHBIX CBOWCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUSI PACIO3HABATh F€OMETPUUYECKUE (PUTYPHI HA yepTexax,
MOJIESIX U B PEATbHOM MHUpPE; MPUMEHEHUE H3YYEHHBIX CBONCTB I'€OMETPUUYECKUX
buryp u dhopmMys I pelIeHUs] TeOMETPUUYECKUX 3ajad W 3a7ad C MPaKTUYECKUM
COJIepKaHHEM.
Buabl aesrenbHocTi: O3HAKOMIICHHE ¢ BUAAMU TeJ BpamieHus, (OpMyIUpOBaHHE

WX OMNPENCJICHUN U CBOMCTB. XapaKTEPUCTHKA W HU300paKCHHE T BpalleHUs, UX
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pa3BepTKH, ceueHus. PemeHue 3a1a4 Ha MOCTPOEHUE CEYEHUM, BBIUYMCICHUE JJIUH,
paccTostHu#, yriioB, Tiomaneil. IlpoBeneHue Aoka3aTeNbHBIX PACCYXKIECHUW TpH
peumienun 3aaa4. [IpuMmeHeHrne CBOWCTB CUMMETPUH MPH PELICHUH 3a]ad Ha Tena
BpaIlleHUs, KOMOMHAITUIO TE.
KpuTtepun onieHnBaHUsA NPAKTHYECKUX PadoT

1. omeHKa «OTIWYHO» BBICTABISAETCA OOydaromeMycs 3a 0e30mu009IHO
BBITIOJIHEHHBIE 3a/IaHMsl MEPBOTr0, BTOPOTO YPOBHS B IMOJTHOM OOBEME C Y4YETOM
paIOHaIbHOCTH BRIOPAHHBIX PEILICHUH;

2. OLICHKa «XOpOLIO» BBICTABIsETCS oOOyuwarouiemycs 3a paboTy,
BBIINIOJTHEHHYIO B IIOJIHOM 00bEME C HEI0UETAMU;

3. OIleHKa «yIOBIIETBOPUTEIHHO» BBICTABIACTCA OOydJaromemycs 3a
BBITNIOJTHEHHBIE 33JaHUS [IEPBOTO YPOBHS B IIOJIHOM 00bEME;

4.011eHKa  «HEYJOBJIIETBOPUTEIHHO»  BBICTABIACTCA OOydwaromemycs 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B HE TIOJTHOM OOBEMeE.
Xoxa padoThl.
Hapucyiite Ha MI0CKOCTH M300paKE€HUs TEJa BPALLCHUS.
YpoBens A.
1) ycedeHHbIN TPSAMOI KPYTrOBOM KOHYC;
2) ¢urypa, nonyyaromascs BpalleHueM paBHOOEIPEHHON Tpaneuuu BOKPYT €€ OCH
CUMMETPUH.
2. Pemure 3anaun:
1) B yceuennom KoHyce pajnychl OCHOBaHUI paBHHI | 1 4, a oOpa3yromias — 5.
HaiinuTe: a) BRICOTY KOHYCa; 0) KOCHHYC yTIJia HaKJIoHA 00pa3yloleil K OCHOBaHUIO.
2) Hailigute 006pa3yroniyr yCeYeHHOTO KOHYCa, €ClIi PaauyCchl OCHOBAHUM PaBHbI
3cM u 6¢M, a BbICOTa paBHA 4cM.
Yposens b.
1) pa3BepTKa MOBEPXHOCTH YCEUEHHOTO KOHYCAa,

3. OopmuTe OTUET U CAETANTE BBIBOJ 110 IPAKTUIECKOM paboTe.
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IHNPAKTHYECKASA PABOTA Ne 85
IMocTpoenue mapa u ceprpl, UX ceUeHUil. YpaBHeHUE cephbl.
Leab padoThl: HAYYUTHCS CTPOUTH LIAP U CPEPY, UX CECUCHUSI.
Pe3yabraTrbl (MeTampeaMeTHbIE): BIAJCHUE S3BIKOBBIMU CpPEICTBAMHU: YMEHHUE
SICHO, JIOTHYHO W TOYHO M3JaraTb CBOIO TOUYKY 3PEHHS, MCIIOIb30BaTh aJCKBAaTHBIC
A3BIKOBBIC CPENICTBA; BIIAJICHUE HAaBbIKAMH I[O3HABATEIBbHON pediiekcun Kak
OCO3HAHHMSI COBEPIIAEMBIX AEHCTBHUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHHM, TPAHUL] CBOETO 3HAHWS W HE3HAHWs, HOBBIX IO3HABATEJIbHBIX 3a1a4 U
CPEACTB JJIsl UX JOCTHUKCHHUS;
Pe3yabTaTrhl (mpeaMeTHbIE): BIIAJICHUE OCHOBHBIMU TOHSTHUSMH O IUIOCKUX H
MPOCTPAHCTBEHHBIX IEOMETPUUYECKUX (UTypax, HUX OCHOBHBIX CBOWCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHMSI PACIiO3HABATh T€OMETPUYECKHE (DUTYpPHI HA YepTekax,
MOJIEJIIX M B PEAJTbHOM MHPE; NMPUMEHCHUE HU3YUYEHHBIX CBOMCTB T€OMETPHUYECKHX
duryp u dopmyn Uil pelieHus reoMETPUYECKUX 3a7ad M 3aJa4 C MPAKTUYECKUM
COJIEP’KaHUEM.
Buabl gesarenbHocTr: O3HaKOMIIEHUE C BUAAMU T BpalleHus, (HOpMyIUpOBaHUE
UX ONPENECIICHUN U CBOMCTB. @OPMYIMPOBAHUE TEOPEM O CEUEHUU IIAPA MIIOCKOCTHIO
M IUIOCKOCTH, KacaTeabHOM K cdepe. XapakTepucTHKa W H300pakeHUe Tel
BpallleHUsI, WX pAa3BEPTKH, CEUECHMUs. PemieHne 3amad Ha NOCTPOCHHE CEYCHM,
BBIUMCJICHUE JJIMH, PACCTOSHUW, YIVIOB, IUIomaacu. I[lpoBeaeHue 0Ka3aTesbHbIX
pacCyXIEHUN NPH PEIICHUH 3a1a4d. [ [puMeHeHne CBOMCTB CUMMETPUH NPH PEILIEHUN
3a/1ay Ha TeJia BpalieHusi, KOMOMHAIUIO TEJl.
Kpurepumn oneHuBaHusI NPaKTU4ECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOOydJaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3a/IaHMsI TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C y4EeTOM
PalMOHAJILHOCTU BBIOPAHHBIX PEIICHMUI;

2. OIICHKa «XOpOILIO» BBICTABIACTCA OOyvarolmeMmycs 3a padoTy,

BBIIIOJIHCHHYIO B ITOJIHOM o0BeMe ¢ HCOO04YCTaMU,
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3. OIleHKa «YyJOBJICTBOPUTEIIHLHO»  BBICTABIISIETCS  oOydaromemycs 3a
BBHITIOJTHEHHBIE 33JIaHKsI TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4.0lICHKA «HEYJIOBIECTBOPUTEIIBHO»  BBICTABIsCTCS oOOydJaromemMycs 3a
BBITIOJTHEHHBIE 33JIaHKsI TIEPBOTO YPOBHS B HE MOJTHOM 00BEME.
Xoxa pa0doThI.
YpoBeHs A.
1. Hapucyiite Ha TJIIOCKOCTH U300pakeHUs TeJla BpallleHHS.
®durypa, nmoayyarmnascs BpalleHUEM KPyroBOro CEKTopa BOKPYT OCH, IPOXOSIICH
yepes LEHTP Kpyra, U3 KOTOPOro BhIPE3aH CEKTOP.
2. Pemmre 3agaun:

1) s kaxknoro mapa paguyca R ykaxuTe paauyc Ce4eHus I mapa MI0CKOCThIO,

€cJIu OHa MpoBejieHa Ha paccTosiHuU 10 cm oT eHTpa: 26, 6v3, 2\/41, 14, 8V/2.
2) Ha xakom paccTossHUM OT IIEHTpa I1apa pajanyca 5 HaJo0 MPOBECTH IIOCKOCTD,
4yTOOBI B €€ CEUCHUU MOJYUHIICS KPyT paauyca 47

Yposens b.

OtmeThTe, B Kakyro u3 chep paauyca R MOXKHO BIUCaTh MHOTOYTOJIbHUK.

Pamnyc chepst R
MHOroyroiabHuK 10 5 12 4 8

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
Kareramu 6 u 8

PaBHOCTOpPOHHMI TPEYTOIBHUK CO
CTOpPOHOM 6

[IpsiMOYTrONBHUK CO CTOpOHaMHU 4 u 7

KBazpat co cropoHoii 8

IIpaBUIBHBIN MIECTUYTOJIBHUK CO
CTOPOHOM 5

3. OpopmuTe OTUET U CAENalTe BEIBOJ 10 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne86

BeruunciieHue MJI0IAAN MOBEPXHOCTH M 00bEMA IPU3MbI
Hean paboThl: HAYYUTHCS BBIUUCIATH MJIOIIAAN TOBEPXHOCTH U 00bEMA MPU3MBI.
PesyabTarsl:
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Memanpeomemuule:

LEJIEYCTPEMIIEHHOCTh B IIOMCKAX M TMPUHATAM PELICHUH, COOOpa3UTENbHOCTD
WUHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEJACTABICHUH; CIIOCOOHOCTH
BOCIIPUHUMATh KPacOTy U TAPMOHUIO MUPA;

npeomemmnuwle:

BJIaJICHUE OCHOBHBIMHU MOHATUSAMH O TJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, UX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTH YMEHHUS PaclO3HABATh
reoMeTpuyeckre (pUrypbl Ha 4epTekKax, MOJEIAX U B pealbHOM MUPE; IPUMEHEHHE
U3YYEHHBIX CBOICTB TreomeTpuyeckux ¢uryp u ¢opMyln uid pelieHus
reOMETPUUYECKUX 33/1a4 U 33/1a4 C IPAKTUYECKUM COJEpKAHUEM;

Buowt odeamenvnocmu:. OnucaHne W XapakTEpPUCTHKA Pa3jIU4HBIX BHJIOB
MHOTOTPaHHHUKOB, IEPEUYMCIECHUE UX DJIEMEHTOB U CBOMCTB. M300paxkeHue
MHOTOTPAaHHUKOB M BBIIIOJIHEHUE IOCTPOCHMSI Ha M300pPaKEHUSAX M MOJEIIX
MHOTOIPAHHUKOB. XapaKTepUCTUKA U HU300paKEHUE CEYEHHs, BBIYMCIICHHUE
miomaneil nosepxHocTte. [locTpoeHune mpocTelMx cedeHuid KyOa, NpHU3MBI,
nupamusl. [Ipumenenue (GpakToB U CBEICHUI U3 MNIAHUMETPHUU.

Kpurepuu oneHuBanus :
1.o11eHKa «OTJIMYHOY» BBICTABISIETCS 00yJaroneMycs 3a paboTy, BHIIIOTHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHU;
2.0lIEHKa «XOpOIII0» BBICTABIsIETCA O0ydalleMycs 3a padoTy, BHITIOJHEHHYIO B
ITOJITHOM 00BEeME C HEJI0UCTaMH;
3. OIleHKa «yJOBJIETBOPUTEIHHO» BBICTABISIETCS oOOydammeMmycs 3a paboTy,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He meHee 50% MpaBUIIBLHO BBITIOJHEHHBIX
3a1laHuii OT o0uIero oobeMa padboThl);
4. oleHKa «HEYyIOBIETBOPUTEIIBHOY» BBICTABIISIETCS O0yUYarOIIeMycs 3a padoTy,
BBHITIOJTHEHHYIO B HE TIOJIHOM 00beMe (MeHee 50% npaBuiIbHO BHITIOJHEHHBIX
3aJaHuil OT 001Iero oobemMa paboThl).

Xoxa paboThi:

C nmoMo1bp0 pUCYHKAa HAa30BUTE:

1)60K0BBIE pedpa MPU3MBI; 2)00KOBYIO IOBEPXHOCTH MPU3MBI ; 3 )IPSAMYIO IPU3MY;
4)IpaBUIIBHYIO NIPU3MY ;
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3amanue 1.Pernte caMOCTOATEIHLHO 3a1aHUA:

1. CTOpOHA OCHOBAHHSI IPAaBINIBHON TPEYTOIbHOI IIPU3MBbL paBHa 2¥2 | a BbICOTa-
5. Haitnure o0beM MpPU3MBI.

1) 153 2)45 3) 1047 4) 1247 5)18+%
2. BriOepute BepHOE yTBEPKIICHUE.

1)O0BeM MpsIMO¥ MPU3MBbI, OCHOBAaHUEM KOTOPOM SBJSCTCS MPSIMOYTOJIbHBIH
TPEYTOJIbHUK, PABEH MTPOU3BEACHUIO IIONIAAN OCHOBAHHUS HA BBICOTY.

2) O0beM IPaBUILHOM TPEYTOJbHOM IPU3MBbI BRIYHCIISETCS 0 (hOpMYyIIe
V=O,25a2hvr3- -TJIe a- CTOPOHA OCHOBaHMS, h-BhICOTA MPU3MBI.

3)O0BeM IpsIMOii PU3MBI PaBEH MOJIOBUHE IMPOU3BEICHHUS IIOIIAIA OCHOBAHMS
Ha BBICOTY.

4)O0beM NpaBUITBHOM YETHIPEXYTOBHOM MPU3MBbI BRIYUCIISETCS 1O (hopmyie
V=ah-rge a- cropoHa ocHOBaHus, h-BBICOTA IPU3MBI.

5)O0beM npaBUWIBHOM MIECTUYTOIBHON MPU3MBI BEIYUCIISICTCS TI0 (opMyJIe

V=1.5a%h \‘,3-, IJie a- CTOpOHA OCHOBaHUs, h-BbICOTa IPU3MBI.

3.CtopoHa OCHOBaHUS MPAaBWIBHON TPEYroJbHOM NPU3MBbI pPaBHA B UYepes
CTOPOHY HHMXKHEr0 OCHOBAaHMS M IIPOTUBOIIOJIOKHYIO BEPIIMHY BEPXHETO
OCHOBAaHMS NPOBEIEHA INIOCKOCTb, KOTOpas IMPOXOAUT mox yriaom 45° k
ocHoBaHM0. Halignte 00beM Npu3MBbl.

1) 9+3 2)9 3) 4,5+% 4) 2,25+% 5)1,125+3

4. OcHOBaHKMEM MPAMON MPU3MBI SBJSIETCS POMO, CTOPOHA KOTOPOro paBHa 13, a
0JIHa U3 auoroHanei-24. Haliqute 00beM PU3MBbI, €CITU JUaroHajlb OOKOBOM
rpaHu paBHa 14.

1) 72047 2) 360+% 3) 180~% 4) 5407 5)60+%

5.Haiinute 00beM MpaBUIILHON MIECTUYTOIHHOM MPU3MBI CO CTOPOHOM
OCHOBaHHUs, paBHOM 2, U BBICOTOM, paBHOM A3

3aganue 2.0TBEThTE HA BOIPOCHI:
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1) TlpuBenuTe npuMepsl IPEAMETOB M3 OKPYKAIOIIET0 MUPA, KOTOPBIE UMEIOT BU/
MIPU3M.

2) Kak HazpiBaeTcs purypa, cocTosmas u3 JByX paBHBIX MHOTOYT'OJbHHKOB,
JeXKallUX B MapajuieIbHbIX IIOCKOCTSX, U N MapajuIeIorpaMmMoOB?

3) Kak Ha3bIBalOTCS CTOPOHBI TPaHEH MHOTOTPaHHUKA?

4) Kak Ha3bIBaeTCsI OTPE30K, COSTUHSIIONINN JIBE BEPIIMHBI, HE IPUHAICKAIIHEC
OJHOM rpaHu?

5) V kaxo#i mpu3mMbl OOKOBBIE pedpa MepreHIUKYISIPHBI K OCHOBaHHSIM?

6) Kak Ha3piBaeTCs BpICOTa OOKOBOM rpaHU MPAaBUIIBHOM MUPAMUIBI?

7) Kaxkoii MHOTOYTOJIBHHK JIS)KUT B OCHOBAHUY MPABWIIEHOW IPU3MBI?

8) Kakas ¢urypa sBiasieTcss 00KOBOW I'PaHbIO TPU3MBbI?
3.Craiite paboTy IpemoaBaTelio.

IHNPAKTHYECKASA PABOTA Ne87

BeruuciieHue mjiomaaym NoBepXHOCTH U 00bEMa MUPaAMUAbI
Heab paboThl: HAYYUTHCS BBIYUCIIATH IUIONIAIA TOBEPXHOCTU U 00BEMA TUPAMHUIBI

PesyabTarsl:
Memanpeomemmbole:
L[EJICYCTPEMJICHHOCTh B TOUCKAX W TPHUHATHH PELIEHUH, cO0Opa3uTeNbHOCTh W
UHTYULUS, Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEJCTaBICHHH;  CIOCOOHOCTH
BOCIIPMHMMATh KPacoTy U TapMOHUIO MUPA;
npeomemmuule:
BJIaJICHUE OCHOBHBIMH MOHATHAMU O TUIOCKUX Y IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHHUS PaclO3HaBaTh
reoMerpuueckrie (Urypbl Ha 4epTekax, MOJAENAX U B pealbHOM MHUpPE; MPUMEHEHHUE
M3YYEHHBIX CBOWCTB TreoMeTpuueckux ¢uryp u Gopmyn sl pelieHus
r€OMETPUYECKUX 3a]a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;
Buovr odeamenvnocmu: OnucaHne W XapaKTEPUCTHUKA PA3JIMYHBIX  BHJOB
MHOTOIPAHHHMKOB, TMEPEYHCICHHE UX DJIIEMEHTOB U CBOWCTB. M300pakeHue
MHOTOIPAaHHUKOB U BBIMIOJIHEHHE TIOCTPOEHUS Ha M300paKeHUSIX U MOMAEISIX
MHOTOIPAaHHUKOB. XapaKTepUCTUKA W M300paK€HUE CEUCHHMs, BBIYHCIICHHUE
momaaeii moepxHocTe. [locTpoeHue mpocTelmMx cedeHuid KyOa, MPU3MBI,
nupamuipl. [Ipumenenne (GakToB U CBEICHUN U3 TUIAHUMETPHH.

Kpurepuu oueHuBanus :

1 .o11eHKa «OTJINYHO» BBICTABIISETCS 00yYaroleMycs 3a paboTy, BBIIIOJIHEHHYIO

6e301mMrO0YHO, B TTIOJITHOM 00BEME C YyUETOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
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2.0IIEHKa «XOpOILI0» BBICTaBIsIETCs oOyyaronieMycst 3a padoTy, BBIIOJIHEHHYIO B
MIOJTHOM 00beMe C HeZ0YeTaMHu;

3. OIEHKa «yAOBJIETBOPUTENIBHO» BBICTABIsETCS oOywaromeMmycss 3a paborty,
BBINOJIHEHHYIO B HE NOJHOM oObeme (He MeHee 50% mpaBUIbHO BBIIOJIHEHHBIX
3aaHuil OT o01ero oobema paboThl);

4. olLleHKa «HEYJOBJIETBOPUTEILHO» BBICTABISETCS OOyUarouieMycs 3a padory,
BBIINIOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% mpaBUIIbHO BBIIIOJHEHHBIX

3a/laHuid OT 001Iero oobseMa padboThl).
Xox padoThi:

3aI[aHI/Ie 1.PemmTe caMOCTOSITEILHO 3aJaHuA:

1.B HaxsioHHOM nTpU3Me OOKOBOE PEOPO PaBHO 7 CM, NEPIEHIUKYIIIPHOE CEYEHHE -
MPSAMOYTOJIBHBIM TPEYTOJBHUK C KaTeTaMu: 4 cM U 3 cM. HailiuTe 00beM MTPU3MBI.

a) 10 cm3, 6) 42 cm?, B) 60 M3, 1) 30 e,

2. B npaBuIbHOM MIECTUYTOJIBHOM IUPaMUIE CTOPOHA €€ OCHOBaHUS 2 cM. O0beM
UpaMuIBl paBeH 6 cv®. UeMy paBHa BbIcOTa?

a}«uﬁcm 0) 3 o, B)%C}I

3. O0beM nupaMuIbl paBeH 56 ¢cM, miomans ocHoBanus 14 cm? Yemy paBHa
BbICOTA?

a) 14 cm, 6) 12 cm, B) 16 cm.

4. B npaBWIbHOW TPEYTrOJbHOW MUPAMHUIE BBICOTA paBHA 5 CM, CTOPOHBI OCHOBaHUSA 3
cM. Uemy paBeH 00beM MUpaMUIbI?

15Jm3 SJESJCMS ?5JCM3

E)

5. B npaBunbHOM 4eThIPEXYTrOJBbHON MUpaMuAe BbicoTa paBHa 9 cm. CtopoHa
OCHOBaHMs 4 CM. HAaUAUTE 00BEM TUPAMHUIBI.

a) 50 cm3, 6) 48 cM®, B) 16 e,

6. O0beM IIPaBUIILHOM YETHIPEXYTOILHOM IIMpaMuIbl paBeH 27 ¢M>, BBICOTA 9 CM.
HaWTH CTOPOHY OCHOBAHUSI.

a)l2 cm, 6) 9 cm, B) 3 cMm.

7. O6BeM yceueHHOH mrupaMusl paseH 210 cm?, Iomans HUKHEro OCHOBaHUS 36
cM?, BEpXHETO 9 cMm?. Haiinure BBICOTY ITUPAMHUJIBI.
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a) lem, 0) 15 cm, B) 10cMm.

8. PaBHOBeNIMKME NpU3Ma U MPAaBUIIbHAS YETHIPEXYTOJIbHAS MUPAMHIa UMEIOT
paBHbIE BBICOTHI. UeMy paBHA CTOPOHA OCHOBAHUS UPaMUbI, €CIIH ILIOIIA b
OCHOBaHMS PU3MBbI paBHA S?

a)%:s: 6)35. £)f35

3ananue 2.0TBETHhTE HA BOIPOCHI:

[Tupamuta — 3710... bOKOBas rpanb mupamMuasl — 3710... [IpaBunpHas nupamuaa -
3T0.. BrIcOTa MpaBWIBHON MUPAMUIBI - ITO..

UYro Ha3piBaroT anodemoii? B kakux nmupamugax ObiBaroT arodembl? bokoBas
MOBEPXHOCTh MUPAMHUIBI - 3TO... DOPMYIIBI IIIOMIAAHN TOBEPXHOCTU U 00BEMA
nupamubl. Kyna mpoenupyercs BbICOTa IPaBUIbHOM TUPAMHUIBI?

Cnaiite paboTy nperno1aBaTeio.

ITPAKTUYECKAS PABOTA Ne 88
Boryuciienue njIomaay NOBEPXHOCTH U 00beMa MJIMHAPA.

].[e.m; paﬁoTu: HAaY4YUTHCA BBIYUCIEATD INIOIIAAN IIOBCPXHOCTHU U oO0BeMa ouJIMHApA.

Pe3yabTaTrhl (MeTampeaMeTHbIE): BIAJCHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE
SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOKO TOYKY 3PEHUs, UCIIOIb30BaTh aJCKBAaTHBIC
SA3BIKOBBIE CPEJICTBA; BJIAJICHWE HaBbIKAMHU TO3HABATENIbHON pediekcun Kak
OCO3HaHUs COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YIBTATOB U
OCHOBAaHUWM, T'PAHUI] CBOErO 3HAHUSA M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 337a4 U
CPEACTB JJIsl UX JOCTHUKCHHUS;

PesyabTarhl (mpeaMeTHbIE): BIIAJICHUE OCHOBHBIMU IMOHSTHUSMU O IUIOCKHX H
POCTPAHCTBEHHBIX T€OMETPUUECKMX (uUrypax, UuX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUSI PAcCIO3HABATh T€OMETpUYeCcKrue (UTYpPHI HA YepTexax,
MOJENIAX U B PEAJTBbHOM MHUpPE; NIPUMEHEHHUE M3YyUYEHHBIX CBOWCTB I'€OMETPUUYECKUX
buryp u bopmyn Uil pelieHus reoMeTPUYECKUX 3a7ad M 3a7ad C MPAKTUYECKUM
COJIEp/KaHHUEM.

Buabl jgesitesibHOcTH: O3HAKOMJICHHME C TOHSTHSMHU IUIOIMIAAM U 00BEMa,
akcuomMaMud W cBoWcTBaMu. M3yueHwe TeopeM O BBIYMCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHHE 337a4 Ha NpPUMEHEHHE (OPMYJ BBIUUCICHUS
o0beMoB. M3yuenune GopMmya Uil BBIYMCIICHHS IUJIOMIAQJEH  TMMOBEPXHOCTEH
MHOTOTPAaHHMKOB M TeJ BpalleHus. PemeHwe 3amad Ha BBIYKCIEHUE IUIOLIACH
MOBEPXHOCTHU MTPOCTPAHCTBEHHBIX TEJI
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Kpurtepuu oneHuBaHusI NPAKTHYECKUX PadoT

1. omeHKa «OTJIMYHO» BBICTABISIETCA OOyvaromeMycss 3a 0e30mu004YHO
BBITIOJTHEHHBIC 33JlaHUsl TIEPBOTO, BTOPOrO YpPOBHS B TOJHOM O0OBEME C Y4YETOM
pPalMOHAIBHOCTU BHIOPAHHBIX pEIICHUM;

2. OLICHKAa «XOpOILIO» BBICTABIKIETCA OOydarolmeMmycs 3a padorTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BEME C HEJI0UETaMU;

3. OLIEHKa «yJIOBJIETBOPUTEIHLHO» BBICTaBJISIETCS oOOydaromemycs 3a
BBITIOJTHCHHBIE 33JIaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4.0LICHKAa «HEYJIOBJIETBOPUTEIILHO»  BBICTaBIsieTCa  oOydaromemycs  3a
BBITIOJIHEHHBIE 33JJaHUs IEPBOTO YPOBHS B HE MIOJIHOM 00BEME.

Xoxa padoThl.
YpoBeHs A.
1. Pemure 3amaun:

1) Ilnomaas oceBOro ceueHus MUIMHApa paBHa 10 M2, a TUTOIAIb OCHOBAHHS paBHA
5 m2. Haiioute BBICOTY LWJIMHJIPA.

2) JInameTp oCHOBaHUS IWJIMHJIpA PaBEeH 1M, a BEICOTA IIMJIMHIPA paBHA JUTHHE
OKpPYXHOCTH OCHOBaHMs1. HaiiguTe momaab 0CeBOro CEYeHUs HUIUHAPA.

3) Iycts V, I, hcooTBeTcTBEeHHO 00BEM, PaIMyC U BhICOTA IMMHApa. Haitnure: a) V,
eciu r=2+/2 ¢, h=5 cm; 6) r, ecim V=100cm?, h = 3,5 cm; B) h, ecim r=h, V=6mcm®.

Yposens b.

1. I3 MHOXecTBa HUIMHAPOB, IEPUMETP OCEBOTO CEYEHHUsI KOTOPBIX PABEH 2D,
HalIuTe 00BEM IUIIMHIPA, UMEIOIIETO HAUOOIBIITYH0 OOKOBYIO IIOBEPXHOCTD.

3. OopmuTe OTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOHN padoTe.

MNPAKTUYECKAS PABOTA Ne 89
BoruuciieHue mjionaau NoBePXHOCTH M 00beMa KOHYCa.

ean paGoThl: HAYYUTHCS BBIUUCISATH TJIOMIAIN TTOBEPXHOCTH U 00bEM KOHYCA.

PesyabTarsl (MeTampeaMeTHbIE): BIIAJCHUE SI3BIKOBBIMH CPEICTBAMH: YMEHUE
SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOK) TOYKY 3PEHUS, MCIIOJIb30BaTh aJCKBAaTHBIC
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A3BIKOBBIE CPEJICTBA; BJIAJICHHE HaBbIKAMU TI03HABATENbHOM pedieKkcun Kak
OCO3HAHHUSI COBEPIIAEMBIX JACHCTBUM U MBICIUTEIBHBIX IIPOILIECCOB, UX PE3YIHTATOB U
OCHOBAHUI, TPaHUI] CBOETO 3HAHUSI M HE3HAHUS, HOBBIX MMO3HABATEJIbHBIX 3a/Ja4 U
CPEACTB ISl UX JIOCTUKEHHUSI;

Pe3yabTarhl (peAMeTHbIE): BIAJCHUE OCHOBHBIMH TMOHSATHUAMH O IUIOCKUX U
IPOCTPAHCTBEHHBIX T€OMETPUUECKMX (uUrypax, HUX OCHOBHBIX CBOMCTBaXx;
c(hOpMHUPOBAHHOCTh YMEHHUSI Paclo3HaBaTh TeoMeTpudeckrue (GUryphl Ha depTexax,
MOJIENISIX U B pEaJbHOM MHUPE; NPUMEHEHHE W3YYEHHBIX CBONCTB Ir€OMETPUYECKHUX
buryp u Gopmyn Uil pelIeHus TeOMETPUYECKUX 3a7ad W 3a7a4 C MPaKTHUYECKUM
CoJIepKaHUEM.

Buabl jgestenbHocTH: O3HAKOMIICHHME C TMOHSTHSIMHU IUIOMIAAM U 00BEMa,
akcuoMaMHM U  CBoOMcTBaMu. V3ydyeHne TeopeM O BBIYUCICHHH OOBEMOB
POCTPAHCTBEHHBIX TEJ, PEIICHHE 3a7ad Ha MNpPUMEHEHHE (OPMYJT BBIUUCICHUS
o0beMoB. M3yuenue ¢opmya Uil BBIYMCICHHMS IUIOMIAJEH  TMMOBEPXHOCTEH
MHOTOTPAaHHUKOB W Te€l BpalleHus. PelieHue 3amay Ha BBIYMCIIEHUE IUJIOMIAEH
MOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEIl

Kpurepun oneHuBaHUS NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCA OOywaromeMycs 3a 0e30mu004YHO
BBITIOJTHEHHBIE 3aJlaHUsl TEPBOTO, BTOPOrO YpPOBHS B TOJHOM O0OBEME C Y4YETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OLIEHKa «XOpOILIO» BBICTABISACTCA OOyvarolmeMmycs 3a padorTy,
BBITIOJIHEHHYIO B ITOJTHOM 00bEME C HEJIOUETaAMU;

3. OIIGHKa «yJIOBJIETBOPHUTEIILHO» BBICTABISETCS OOydalmeMmycs 3a
BBITIOJTHEHHBIE 33JIaHKs IEPBOTO YPOBHS B IMMOJTHOM 00BEME;

4.0LICHKAa «HEYJIOBJIETBOPUTEIILHO»  BBICTaBIsIeTCS  oOydaromemycs 3a
BBHITIOJTHEHHBIE 3aJIaHKs TIEPBOTO YPOBHS B HE MOJTHOM 00bEME.

Xoa pa6oThl.
YpoBeHs A.

1. Ilnomams oceBoro ceuenus konyca pasna 0,6 cm?. Bricota KoHyca pasHa 1,2 cm.
Bprunciure miomaaes moJiHOM MOBEPXHOCTH KOHYCA.

2. Yron Mexay 00pa3yroliei u ocklo KOHyca paBeH 45°, oOpa3yrorast paBHa 6 cM.
Haitnute miomaas 60KOBOM MOBEPXHOCTH KOHYCA.
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3. BoicoTa koHyca paBHa 5 cM. Ha paccTositHuu 2 ¢cM OT BEPILUHBI €T0 IEPECeKaeT
IJIOCKOCTD, MapajuiesibHas OCHOBaHMI0. Haliiute 00beM HCXOAHOTO KOHYCa, €CITU
00BEM MEHBIIETO KOHYCa, OTCEKAEMOT0 OT HCXOIHOTO, paBeH 24 cv>.

Yposens b.

1. IIpstMOYTONBHBIN TPEYTOJIBHUK C KATETaMHU 6 CM U 8 CM BpAIllA€TCsl BOKPYT
MEHBIIIET0 KaTeTa. Berauciaure mioiaan 00KOBOW U MOJTHON HOBEPXHOCTEM
00pa30BaHHOIO MPHU 3TOM BpalleHUH KOHYCA.

2. Haitnute 06beM KOHYcCa, €CJIi ero o0pa3yrolias paBHa 15 cM, a mioiaab 0CEBOTO
cedeHus pasHa 60 cM?,

3. OopmuTe OTUET U CcIeNIaliTe BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 90
Borunciaenue miomaau cgepobl 4 00beMa mapa.

Hean paboThl: HAYYUTHCS BBIUUCIATH TUIOMAAL Chephl U 00bEM Iapa.

PesyabTaTrhl (MeTampeaMeTHbIE): BIIAJICHUE SI3bIKOBBIMH CPEJICTBAMH: YMEHUE
SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOKO TOYKY 3PEHUs, UCIIOIb30BaTh aJCKBAaTHBIC
SA3BIKOBBIE CPEJICTBA; BJIAJICHWE HaBbIKAMU TI03HABATEIbHOM pedieKcud Kak
OCO3HaHUs COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUWM, TPAaHMI] CBOETO 3HAHUSA M HE3HAHMS, HOBBIX IMO3HABATEIbHBIX 3a1a4 U
CPEACTB JJIsl UX JOCTUKCHHUS;

PesyabTaTrhl (mpeaMeTHbIE): BIIAJICHUE OCHOBHBIMU TMOHSTHUAMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX IEOMETPUYECKUX (UTypax, HUX OCHOBHBIX CBOWCTBAX;
c(hOpPMHUPOBAHHOCTh YMEHHUSI PACIO3HABATh T€OMETpUYeCcKrue (UTYpPHI HA YepTexax,
MOJENIAX U B PEAJIbHOM MHUpPE; NPUMEHEHHUE M3YUYEHHBIX CBOMCTB I'€OMETPUUYECKUX
buryp u bopmyn sl pelieHus reoMeTPUYECKUX 3a7ad U 3a7a4 C MPaKTHYECKUM
COZIEP/KaHUEM.

Buabl jgesitesibHOcTH: O3HAKOMJICHHE C TOHSATHSMHU IUIOIMIAAM U 00BEMa,
akcuoMaMud W CcBoWcTBaMu. M3ydeHwe TeopeM O BBIYUCICHUU OOBEMOB
IMPOCTPAHCTBEHHBIX TEJ, pEIIeHUE 3a7ady Ha MNpUMEHEHue (QopMys BBIYUCICHUS
o0beMoB. M3yuenune GopMmya Uil BBIYMCIICHHS IJIOMIQJEH MMOBEPXHOCTEH
MHOTOTPAaHHMKOB M TeJ BpalleHus. PemeHwe 3amad Ha BBIYKCIEHUE IUIOLIACH
MTOBEPXHOCTHU MTPOCTPAHCTBEHHBIX TEJI

Kputepun onieHnBaHUA NPAKTHYECKUX PadoT
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1. olEHKa «OTJIMYHO» BBICTABJISETCA oOOydJaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHCHHBIC 3aJIaHMS IIEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

2. OIICHKAa «XOpPOIIO» BBICTABIIICTCS oOOydarmeMmycs 3a padoTy,
BBITIOJTHCHHYIO B TIOJTHOM 00BhEME C HETOUCTaMU;

3. OIIGHKa «YyJIOBJIETBOPHUTEILHO» BBICTABISETCA OOydamomeMmycs 3a
BBITIOJIHCHHBIC 3aJ]aHUs TICPBOTO YPOBHS B IIOJIHOM 00bEME;

4.0lICHKA «HEYIOBIECTBOPUTEIIBHO»  BBICTABIsICTCS  oOydJaromemMycs 3a
BBITIOJTHEHHBIE 33JIaHUsI TIEPBOTO YPOBHS B HE IMOJTHOM 00BEME.

Xoa padoThl.

YpoBeHs A.

1. Haiinure miomanb chepbl, pagiyc KOTopoil paseH a)5 cM, 6)1 am, B)vV3 M,

r)2V/5¢M.

2. Inomans ceueHns cdepsl, IPOXOAIIETO Yepes ee LeHTp, paBHa 9 M2, Halinure
IJI01a1b ChEephl.

3. Beluncnure paauyc Kpyra, iolajbs KOTOpOoro paBHa Iiomaan cgepsl paauyca 5
M.

4. BeruncnuTe ioniaap U 00beM 1mapa paauyca 6 cM.
5. BeluMcIIUTE Pafiuyc U 00bEM LIapa, eCIIU €ro momans 64 w cm2,
Yposens b.

1. B mape npoBeieHa MI0CKOCTb, IEPIEHAUKYISIPHAS K AMAMETPY U AEJIIIas ero Ha
yacTi 6 cM 1 12 cM. Haligute 00beMbl IByX MOJYyYEHHBIX YacTel 1apa.

3. ObopmuTe OTUET U ceNaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.

HNPAKTUYECKAS PABOTA Ne 91

Tema: Bpruucinenue mionaan MOBEPXHOCTH U 00bEeMa YCEUEHHON NUpamMHUAbl U

YCEYCHHOTO KOHYCa
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Heanb padoTbl: HAYYUTHCS BBIYUCIATH IUIOMIAM U 00bEM YCEUEHHBIX MUPaMUIbl U
KOHyca

PesyabTarsl:

npeomemuuvle:

BJIaJICHUE OCHOBHBIMHU MOHATUSAMH O TJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHHUS PaclO3HABATh
reoMeTpuyeckue (PUrypbl Ha 4epTexax, MOJCISIX U B peaIbHOM MHPE; MPUMEHEHUE
M3YYCHHBIX CBOWCTB TreoMmMeTpuyeckux ¢uryp u dopMyn i  pelieHus
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;
Memanpeomemuule:

- BJIaJICHUE HABBIKAMU IO3HABATEJIbHOM peQJIEKCUH KaK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUN M MBICIUTENBHBIX IPOLECCOB, UX PE3yJbTaTOB W OCHOBAHMI, I'PaHUIL
CBOEr0 3HAHMS W HE3HAHMS, HOBBIX II03HABATENBHBIX 337a4 W CPEACTB IS MX
JOCTHKEHUS,

- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATENbHON MH(POPMALIMOHHO-TI03HABATEIbHON
NEeATEIbHOCTH, BKIIOYAasi YMEHHWE OpPUEHTHUPOBATHCA B PA3NMYHBIX HCTOYHHKAX
uHboOpMaIlMK, KPUTUYECKH OIEHWBATh M UWHTEPHPETUPOBATH HH(MOpMaIuIo,
MOJIy4aeMyI0 U3 Pa3IuyHbIX UICTOYHUKOB;

Buowl oeamenvrnocmu:

N3ydenune dopmys 1l BRIYUCICHHS TUIOMIAEH MOBEPXHOCTEH MHOTOIPAaHHUKOB M
Tel BpalueHus.Pemenne 3agad  Ha  BBIYMCICHUE IUIOMIAACH MOBEPXHOCTH
OPOCTPAHCTBEHHBIX  Tesl.  M3ydeHne TeopeM O  BBIYMCIEHUUM  OOBEMOB
IPOCTPAHCTBEHHBIX TeJ, PELIEHUE 3a7ady Ha NpUMEHEHUuEe (OPMYJ BBIYMCICHUS
00BEMOB.

Kpurepuu oueHuBaHus:

1. OLICHKA «OTJIMYHOY» BBICTABIISIETCS 00yYarolmeMycsi 3a padoTy, BBIIOJTHEHHYIO
0e301K100YHO, B TOJIHOM 00bEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEILICHUI;
2. OLIEHKA «XOpOIL0» BBICTABISETCS o0ydarolemMycs 3a padoTy, BHIOJIHEHHYIO

B IIOJTHOM 00BEME C HEJIOUECTaAMM;
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3. OIIEHKa «YIOBJIETBOPUTEIHHO» BBICTABJSIETCS oOOydaromiemMycs 3a padorty,

BBIIIOJJTHCHHYIO B HC IIOJIHOM o0BeMe (He menee 50% IMPaBHUJIBHO BBIINIOJIHCHHBIX

3aaHuil OT 0011ero oobeMa padoThl);

- OICHKAa «HCYIOBJICTBOPHUTCIBHO» BBICTABIIACTCA O6yanOHICMYCH 3a pa60Ty,

BBITIOJTHEHHYI0O B HE MOJIHOM oOwveme (MmeHee 50% mpaBUIBHO BBIMOJIHEHHBIX

3aaHuil OT 001Iero oobeMa padoThI).

Xon padoThI:

1.

ITo 6oxkoBOoMy pebpy ! m cTopoHam OCHOBaHUA a u b Haugure
00beM TpPaBUJABHOW YyCEYEeHHOM TNHUpaMHuAbl: 1) TPeyroJbHOM;
2) 4eThIPEXyYroJbHOM; 3) LIIECTUYTIOJIBHOM,

2.

CTOpOHBI OCHOBaAHWH NPaBUJIBLHOM YEThIPEXYTOJIbHOW YCeUYEeHHOM
IUpaMuAEl cocTaBnsaioT 4 u 8, auaronans — 11. Haligure o6bem
OUpaMHUIEIL.

3.

ArnodemMa npaBMJIbHOM MECTHUYIOJbHONH yCeYeHHOH NHUPaAMHIBI
a= 10 cm, Beicora 2 = 8 cm. Cymma AJIHH KaXJO0H M3 CTOPOH

BEPXHEro M HUIKHEro ee ocHoBanuir [ + I, = 8./3 cm. Haiianre

obbeM nupaMubl.
4,
CTOpoHBI OJHOIO OCHOBAHUSA YCEYEHHON nupaMuabl paBHbI 27,

29 u 52, nepuMeTp APYroro OCHOBaHMWA paBeH 72; BEICOTA NMUpa-
muabl — 10. Haiigure 0o6'beM nupamMuabl,

6-10.
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B npaMoyroapHONH Tpanernyuyd OCHOBaHMA paBHBI a U b (b > a).
Haypure orHomenue obwemos V, u V, duryp, obpasoBaHHBIX
BpaljeHUeM Tpaleluy BOKPYr OCHOBaHHM.

Paauycel OCHOBaHUEN YCEUYEHHOI0 KOHyca cocTaBasaiT R u
r (R > r), obpa3syoiias HaKJOHEeHA K OCHOBAHMIO IOJ YIJIOM OL.
Haiigure 06beM yceUeHHOr0 KOHycCA.

B yceueHHOM KOHycCe paJMychl OCHOBAHMI COCTABIAIOT 27 CM H
11 em. Obpasyronias orHocuTesa K BbicoTe Kaxk 17 : 15. Haigure
00BbeM yCeUEeHHOI'0O KOHYyCA.

YceueHHBIN KOHYC C pajuycaMu OCHOBaHUH 6 cm 1 9 cm 1 BricO-
Toii 12 cM mepecedyeH ABYMs MJIOCKOCTAMH, IapaljaebHbBIMA OC-
HOBaHUAM, KOTOPBIE AEJAT BHICOTY Ha TPU paBHbIe yacTu. Haii-
auTe o0beM cpeiHel YacTH KOoHyca.

OcHoBaHuA paBHOOEZpeHHON Tpaneiuu cocrasasoT llcm n
21 cm, a 6oxkoBas cropona — 13 cm. Haligure o6beM ¢hurypsi, 00-
padyeMo¥ IIpu BpallleHUH 3TOM Tpalelui BOKPYT ee OCH.

INPAKTHYECKAS PABOTA Ne92

Hoacuyér ynciia pasmMenieHuu.

esb padoThI: HAYYUTHCS PEIIATh NPOCTEUIINX 3a/1a4 HA MOJACYET YUCiIa
pa3MEIICHUMN.

Pe3yabTarsl:

Memanpeomemmboie:

BJIaJICHUE HABBIKAMM I103HABATEJILHOM, Y4EOHO-HCCIIEA0BATEIbCKOW W MPOCKTHOM
NEATEeIbHOCTH, HAaBbIKAMHM pa3pelieHus MNpoOseM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PENICHUS MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

npeomemuuvle:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUA O TpOIeccaXx ¢ SIBICHUSIX, HMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEATIbHOM MUDE,
OCHOBHBIX NOHATHUSX 3JEMEHTAPHOW TEOPUM BEPOSATHOCTEM; YMEHHUU HAXOIUTH U
OIICHMBATh BEPOSTHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIIMX MPAKTHYECKHUX
CUTYyallMsIX U OCHOBHBIE XapaKTEPUCTUKU CITyYaWHbBIX BEJIUYUH;

Buowt desamenvnocmu: V3yuenue mnpaBuiia KOMOWHATOPUKU W TPUMEHEHUE TPHU
pelIeHN KOMOWHATOPHBIX 3aj7ad. PemieHne KOMOMHATOPHBIX 3aJad METOIOM
nepebopa M 1o NMpaBmwTy YMHOKEeHHS. O3HAKOMJICHHUE C MIOHSITUSIMU KOMOWHATOPUKH:
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pa3MEeLICHUSIMH, COYETaHUSIMU, IEPECTAHOBKAMU U (OpMyJIaMH AJI1 UX BBIYUCIICHUSI.
OO0bsacHenre U npuMeHeHue (GopMyIl sl BRIYUCICHUS pa3MELICHHUM, epecTaHOBOK
Y COYETAHUU NIPU PELICHUU 3a/1a4.

Kpurepuu oueHuBanus:

1.011eHKa «OTJIMYHOY BBICTABJISICTCS 00yJaromeMycs 3a 0€30IHO0IHO
BBITIOJTHCHHBIC 33JIaHUS [TEPBOTO, BTOPOTO YPOBHS B MIOJTHOM 00BEME C YICTOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;
2.0lIEHKa «XOPOIIIO» BBICTABIIACTCS OOyJaromemMycsi 3a padoTy, BHITOJHCHHYIO B
IIOJITHOM 00BbEME C HEJI0UCTaMHU;
3. OlICHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIIICTCSI 00YUaIOIIEeMyCsl 3a BBIITOJTHEHHBIS
3a/1aHUs TIEPBOT0 YPOBHS B TIOJIHOM 00BEME;
4. o1eHKa «HEYIOBICTBOPUTEIIHEHO» BBICTABIIACTCS O0YUJaIOIMIEMYCs 32 BHIITOTHECHHBIC
3a/1aHUs TIEPBOTO YPOBHS B HE TIOJIHOM O0BEME.

Xoxa padoThi:

1 ypoBennb

3anmanue 1
BEIauCcaUTL:
1) 4%; 2) AL; 3) AZ; 4) AZ;
5) A%; 6) Ag; T Alos 8) A3.

3amanue 2.Pemmnre caMOCTOATEIILHO 3a/1a4U:

1. B rpynne T[] — 21 o6yuaercs 24 cryneHToB. CKOJIBKUMHU CITOCOOAMH MOMKHO
COCTaBUTH IpauK JEXKypCTBa 110 TEXHUKYMY, €CIIU TpyMIa JeKYPHBIX COCTOUT U3
TpEeX CTYJEHTOB?

2.CKOIBKUMH CTIOCOOaMH U3 KJ1acca, B KOTopoM ydaTcs 30 MIKOIbHUKOB, MOKHO
BBIOpATh KanmuTaHa KOMaH/bI ISl MATEMaTHUYE€CKUX COPEBHOBAHUMN U €T0
3aMEeCTUTENA?

3.CKOJIBKO BCEro MCXOJIOB, €CIH JIPYT 32 IPYTOM U3 KOJIOJbI BBIHUMAIOT JIBE KapThI,
HE BO3Bpalias kapty o0patHo (BbIOOp 0e3 BO3BpaIlCHUS).

4. merorcs 3 nmyTeBKHU B caHaTOopuid. CKOIBKO BAPUAHTOB PACIIPEACIICHUS MOXKHO
COCTaBUTH JJI 5 NPETEHAECHTOB?

5.Pacnicanne ofHOTO JHS COAEPKUT 6 YpOKOB. OnpenenuTh KOJIMYECTBO TAKUX
pacrucaHuil mpu BeiOOpe 13 12 TUCHUIUINH.

2 ypoBeHb.
1.
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HaiTi 3HaYeHMEe BBIPDAXKEeHWMSA:

is Al A3
2.
PemnTh OTHOCHTENLHO M YPaBHEHHE!
1) A2 =172; 2) A2 = 56; 8) A}, = 12m;

OTBeTbTE Ha BOIIPOCHI:
1.YTo Ha3BIBaeTCS pa3MEIICHHEM W3 N AJIEMEHTOB 10 k?
2.I1o kakoit popMyIie BRIYUCISIOT YUCIIO Pa3MEIIEHUH U3 N 3JIEMEHTOB 110 k?

Cnaiite paboTy mpernoaBaTeio.

HNPAKTHYECKASA PABOTA Ne93

IHoac4éT uncya coueTaHUIi.

eab padoThl: HAYYUTHCS PEIIaTh MPOCTEUIIINX 3a]]a4 HA MOJICUET Yucia
COYETAHUMU.

Pe3yabTarsl:
Memanpeomemuule:
BJIaJICHUE HaBBIKAMH I103HABATEIIbHOM, y4eOHO-HMCCIICIOBATEIbCKON M TPOEKTHOM
NeSTeIbHOCTH, HaBBIKAMHU pa3pelIeHUus MpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;
npeomemHuuwie:
c(OpMUPOBAHHOCTh TNPEACTABICHUA O TpoLeccax ¢ SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIM XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJTBHOM MHPE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUM HAXOOUTh U
OIICHUBAaTh BEPOSTHOCTU HACTYIUICHUS COOBITMH B MPOCTEUINIMX MPAKTHUYECKUX
CUTYaIMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHBIX BEJIUYUH;
Buowt odesamenvnocmu: Vzydenne mnpaBuia KOMOMHATOPUKH M TPUMEHEHUE TPHU
peleHN KOMOWHATOPHBIX 3ajad. PemieHne KOMOMHATOPHBIX 3aJad METOIOM
nepebopa u 1o nmpaBuily YMHOXKEHUS. O3HAKOMIICHHE C TTIOHSATUSIMH KOMOMHATOPUKH:
pPa3MEIICHUSIMH, COUYETAaHUSIMHU, IEPECTAHOBKAMH U (pOpMyTIaMu JIJIsi MX BHIYUCIICHHUS.
OObsicHeHue U npuMeHeHre (HopMyIT JIsi BEIYHCICHUS Pa3MEIICHHM, TepeCTaHOBOK
Y COYETaHUM MPHU PEIICHUU 3a/1au.

Kpurepuu oueHuBaHus:
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1.0IlcHKa  «OTJIMYHO»  BBICTABJISICTCS  oOydaromemycs 3a  0e30IHO00YHO
BBIIMOJIHEHHBIC 3aJaHusl IIEPBOr0, BTOPOTO YPOBHSA B IIOJHOM OOBEME C Y4ETOM
paIOHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2.0IICHKA «XOPOIIO» BBICTABIACTCS OOydaromeMycss 3a paOoTy, BBIIOJHEHHYIO B
IIOJTHOM 00BEME C HEJIOUETAMU;

3. OIleHKA «YyJIOBJICTBOPHUTEIHLHO» BBICTABIISICTCS O0ydaromeMyCsl 3a BBIITOJIHCHHBIC
3aJIJaHus TICPBOI'O YPOBHS B IMIOJTHOM 00BbEME;

4. OlleHKa «HEYOBJIICTBOPHUTEIHLHO)» BBICTABIIACTCS 00YJAFOIIEMYCs 32 BBIITOJIHEHHBIC

3aJaHus IICPBOI'O YPOBHA B HC ITOJTHOM oOBeMe.

Xox padoThi: 1 ypoBenb
3aganue 1.
HaiiTn sHaveHme:
1) Ck; 2) Ci; 3) C:; 4) C%;
5) ¢k 6) C3; T Cg 8) Clu

3amanne 2 .Pemmnre caMOCTOSITEIBHO 3aJa4H:

1.. CKONBKO 3K3aMEHAIIMOHHBIX KOMUCCH, COCTOSIIMX U3 3 YJIEHOB, MOXKHO
oOpazoBath u3 10 npenogaBarencii?

2.B smuke Haxomures 15 neraneii. CKOIbKUMHU CIIoco0aMy MOKHO B3ITh 4 netanu?

3.B cTyneH4yeckol CTOIOBOM MPOAAIOT COCUCKHU B TECTE, BATPYIIKUA U TOHUYUKHU.
CKOJIbKUMU CrIOcO0aMU MOKHO MPUOOPECTH MSATh TUPOIKKOB?

4.CKOTBKUMH CTIOCO0aMH U3 KOJIO/bI B 36 KapT MOKHO BbIOpaTh 3 KapThl?

5.Y GapMeHa ecTh 6 COPTOB 3€JIEHOT0 Yas. /[ mpoBeaeHrs YyaiHOW IepEeMOHHUH
TpeOyeTcst MoAaTh 3€JICHbINA Yail pOBHO 3 pa3IMuHbIX COPTOB. CKOJIBLKUMU CIIOCOOaMU
OapMeH MOXET BBINOJHUTH 3aKa3?

2 ypoBeHb.
3ananue 1.

Haitru 3uaqeaue nupamenuu. NPeBAPHTEIBHO €ro yIpPOCTHB:

10 g 12 .
1) C;y +Cyos 2) C;} +Cy55 3) Cjy—-Cily
3aganue?.
PemuTs ypaBHeHHe:
1) C2 ., +C2, ., =Tx; 2) Cl_,+C:_ ;=4 (x~-1)
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OTBeThTE HA BONPOCHI:
1.YT0 Ha3BIBaeTCS COYETAHUEM M3 N DJIEMEHTOB 10 K?
2.I1o kakoit ¢popMyIe BRIYUCISIOT YUCIIO COYCTAHUNA U3 N AIIEMEHTOB 110 k?
Cnaiite paboTy mpernoaaBaTeo.
HNPAKTHYECKASA PABOTA Ne94

[Moacuyér ync/ia nepecTaHOBOK.

Hean paboThl: HAYYUTHCS pelIaTh MPOCTEUIINX 3a7a4 Ha MOACUET YKCIIa
MEPECTAaHOBOK.

PesyabTarsbi:
Memanpeomemuule:
BJa/ICHUE HaBBIKAMU IIO3HABATENIbHOM, y4eOHO-UCCIIEOBATEIbCKONM W MPOEKTHOU
JESTEIbHOCTH, HAaBbIKAMHU pa3pelieHHsl MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSTEJIBHOMY IIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;
npeomemuuvle:
c()OPMUPOBAHHOCTh MPEJACTABICHUA O TpoUeccax U SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTH U
OLICHMBATh BEPOSITHOCTH HACTYIJIEHUS COOBITUM B MPOCTEHIINX MNPAKTHUYECKUX
CUTYalMsIX U OCHOBHBIEC XapAKTEPUCTUKY CIIyYaiHBIX BEJIUYMH;
Buowt desamenvnocmu: V3yuenue mnpaBuiia KOMOWHATOPUKU W TMPUMEHEHUE TPHU
pelleHnd KOMOMHATOPHBIX 3a4ay. PerieHne KOMOMHATOPHBIX 3aJad METOJOM
nepebopa u Mo NpaBUiy YMHOKEHHUs. O3HAKOMJIEHUE C IOHATUSIMH KOMOWHATOPUKU:
pa3MelIeHUSIMH, COUETaHUSIMHU, NTEPECTAaHOBKAMU U (pOPMYJIaMU UIS UX BBIYMCIICHUS.
OObscHeHue U npuMeHeHue (GopMyIl sl BBIYMCICHUS pa3MELICHHUH, epecTaHOBOK
Y COYETaHUI IIPU PELICHUU 3a]a4.

Kpurepuu oueHuBanus:

1.0lIEHKA «OTJIMYHO» BBICTABIIACTCS OOydJaromemycs 3a 0€301In009IHO
BBITNOJTHCHHBIC 3a/IaHUS [IEPBOTO, BTOPOT'0 YPOBHS B ITOJITHOM 00BEME C YUETOM
paIlMOHAIBPHOCTH BEIOPAHHBIX PEIICHUH;
2.0IIEHKa «XOPOIII0» BBICTABIISCTCS O0yJaIOMeMycsl 32 paboTy, BHIITOJIHEHHYIO B
ITOJTHOM 00BbEME ¢ HEAOUCTaAMU,
3. OIICHKA «yJIOBJICTBOPUTEILHOY» BBICTABIIICTCS O0yUaAIOMEMYCs 32 BBITIOJTHEHHBIC

3a/1aHusl IEPBOTO YPOBHSI B OJTHOM O0BEME;
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4, OLCHKA «HCYAOBJIICTBOPUTCIbHO» BBICTABJIIACTCS 06yqa}0meMyc;I 3a BBIIIOJIHCHHBIC

3aJaHUs IICPBOI'O YPOBHSA B HC ITIOJTHOM oOBeMe.

Xon pa0doThI: 1 ypoBenb
3aganue 1.
Ha¥itu 3HayYeHUe:
1) Py; 2) Py 3) Py 4) Py.
3aganue 2.
HaiiTy 3HAYeHHE BhIPDAXKEHHSA:
26! 32! 12! 14!
1) o=t 2) == ; ) =3
) 25! ) 31! 3) 10! ) 12!
5!-31 6!-41 10! . 11!
%) 7 6) 8! '’ N 8!.38!’ ) 9!.21

3amanue 3.PemmTe caMOCTOSITEIILHO 3aJa4H:

1.3anmummuTe CKOIBKUMHU CITOCOOAMH MOYHO TTePECTaBUTh KOMOWHAIIMIO U3 S0JI0Ka,
OanaHa, rpymm?

2.(o xBaprete). B 3namenuTtoii 6acue Kpruiosa “Ksapret” “IIpokasnuiia MapThiiika,
Ocen, Kozen pa xkocomanelii Mmumka” HMCCIENOBAIM  BIMSHUE B3aHMHOIO
pacHoJIOKEHUs] MY3bIKAHTOB Ha KadecTBO HcnoiaHeHus. Bompoc: Ckoibko
CYILLIECTBYET CIOCOOOB, UTOOBI PACCAIUTh YETHIPEX MY3bIKAHTOB?

3.CKOJIbKO YeThIPEX3HAYHBIX YUCEIT MOXKHO COCTABUTH U3 YETHIPEX KAPTOUCK C
udpamu 0, 5, 7, 9?

4.B cembe 6 yenoBek. 3a cToJOM O CTynpeB. B cembe pemmnm KaxAblii Beyep
paccaxkuBaThCsl Ha 3T 6 CTyJbeB MO-HOBOMY. CKOJIBKO JHEH YJIEHBI CEMbU CMOTYT
nenaTh 3To 0e3 nmopTopeHuit?(OaHOTO YemoBeKa MbI MOXKEM IOCAJAUTh TOJBKO OJUH

pas.)
5..CkonbkuMu crioco6amu 4 Bopa MOTYT 1O OJJHOMY pa30exaThcsi Ha BCe 4 CTOPOHBI?

2 ypoBeHb

Pemurs VYPABHEHHEe OTHOCHTEeJIBHO n:

Pl‘l _l. P’l’z— -
1) Pn+l—4’ 2) Pn+l—5'

Pn - Z Pn-l_ l
3) "~ = 20: 4) P = s
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3amanue 2.0TBEThTE Ha BONPOCHI :a)YTO HA3BIBAETCS MEPECTAHOBKOM U3 N
anemeHToB? 0) Kakoit cmpica umeeT 3anuck n! ? B) [1o kakoit hopmysie BEIYUCIIIOT
YHCIIO TIEPECTAHOBOK U3 N 3JIEMEHTOB?

Cnaiite paboTy mpernoaaBaTeo.

IHPAKTHYECKAS PABOTA Ne95

Pemenue 3aga4 Ha nepedoOp BApHAHTOB.
Hean paboThl: HAYYUTHCS pelIaTh NPOCTEUIINX 3a/1a4 HA IEpeOOp BapHAHTOB.

PesyabTarsbi:
Memanpeomemuule:
BJIa/ICHUE HaBbIKAMHU IMO3HABATEJIbHOM, yueOHO-HCCIEN0BATEIIbCKOW M IPOEKTHOM
JESTeIbHOCTH, HAaBbIKAMHU pa3pelieHHs MpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSTEJIBHOMY IIOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;
npeomemuuwle:
c()OPMHUPOBAHHOCTh MPEACTABICHUA O TMpoLeccax | SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUM B MPOCTEHIIMX MNPAKTUYECKUX
CUTYaLIMSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIUYHH;
Buowt desamenvnocmu: V3yuenue mnpaBuiia KOMOWHATOPUKU W TMPUMEHEHUE TPHU
pelleHnd KOMOMHATOPHBIX 3a4ay. PerieHne KOMOMHATOPHBIX 3aJad METOJOM
nepebopa u Mo NpaBUily YMHOKEHHUs. O3HAKOMJIEHUE C IOHATUSAMH KOMOWHATOPUKH:
pa3MeLIeHUSIMH, COUETaHUSIMHU, [TIEPECTAaHOBKAMU U (POPMYJIaMU JUIS UX BBIYMCIICHUS.
OObscHeHue U npuMeHeHue (GopMyIl sl BBIYMCIICHUS pa3MELICHUH, epecTaHOBOK
Y COYETaHUI IIPU PELICHUU 3a]a4.

Kpurepuu oueHuBanus:

1.0lIEHKA «OTJIMYHO» BBICTABIISACTCS OOyJaromemMycs 3a 6€30Mr00IHO
BBITNOJTHCHHBIC 3a/1aHUS IEPBOT0, BTOPOT'0 YPOBHS B IIOJIHOM 00BEME C YUETOM
PaIMOHAIBPHOCTH BEIOPAHHBIX PEIICHUH;
2.0IICHKA «XOPOIII0» BBICTABIIACTCS 00yJaromeMycs 32 pabOTYy, BHITOJHEHHYIO B
ITOJTHOM 00BbEME ¢ HEAOUCTaAMMU,
3. OIICHKA «yJIOBJICTBOPUTEIHLHOY» BBICTABIIICTCS O0OyUaAIOMIEMYCsl 32 BBITIOJTHCHHBIC

3a/1aHusl IEPBOTO YPOBHSI B OJTHOM O0BEME;
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4, OLCHKA «HCYAOBJIICTBOPUTCIbHO» BBICTABJIIACTCS 06yqa}0meMyc;1 3a BBIIIOJIHCHHBIC
3aJaHUs IICPBOI'O YPOBHSA B HC ITIOJTHOM oOBeMe.

Xon pa0doThI: 1 ypoBennb

3aganue 1. Pa3zdepute perieHue 3a1auu M 3aluIIdTe B TeTpaab. l[leTe Ha neHb
POXKIECHHUS TTOJAPUIIN 7 HOBBIX JUCKOB C UTpaMu, a Bane nama npuse3 9 1uckoB u3
KOMaHJIUPOBKU. CKOJIBKUMU CITIOCOOaMU OHU MOTYT OOMEHSTH 4 JII0OBIX IUCKa
OJHOTO Ha 4 HucKa Ipyroro?

BI)ILII/ICJII/IM, CKOJIBKO YCTBCPOK U3 7 AUCKOB MOJXHO COCTABUTD Yy Iletu:

'5'4?=35, YUCJI0 YeTBepoK y Banu u3 9 quckos - C% =126
ITo mpaBuITy yMHOKEHUSI HaXOAUM YUCiI0 00MeHOB 35x126=4410

3aganue 2.Pennte caMOCTOSTEILHO 3aJa4l BCEMU U3BECTHBIMH CIIOCOOAMMU:
1.CKOJIbBKO YE€THBIX ABY3HAUYHBIX YMCEI MOKHO cOocTaBuTh U3 1udp 0, 2, 3, 6,7, 9?

2.Tpu npyra, Auton, bopuc u Bukrop, npuodpenu n8a ousnera Ha PyTOOIBHBIN
Maty. CKOJIBKO CYIIECTBYET PAa3IMYHbIX BAPUAHTOB M0X0a Ha PyTOO0I?

3.Mucc Mapmi, paccinenysi yOUHCTBO, 3aMETHIIa OTHE3XKAIOIIEE OT JoMa MHCTEpa
HaBujcona takcu. OHa 3anmoMHuia nepByo udpy “2”. B ropojke Homepa MalivH
ObIM Tpex3HauyHble W cocrosmd m3 mudp 1,2,3,4 u 5. CkoabKuX BOAUTENICH, B
XYyJUIEM cily4ae, e MPUAETCs ONPOCUTh, YTOOBI HANTH HACTOAILErO YOUMIly?

2 ypoBeHb.

1.B cTtyneHueckoM OOILIEKUTHHU B OJTHOM KOMHATE KUBYT Tpoe cTyaeHToB IleTs, Bacs
u Komsa. ¥V Hux ecthb 6 yamek, 8 omrogen u 10 gaitHbIX JT0XKeK (BCe MPUHAICKHOCTU
OTIMYAIOTCS APYr OT Apyra). CKOIbKUMU crioco0amMu pedsTa MOTyT HAKPBITh CTOJI
JUISl YaenuTus (TakK, YTO KK MOTYUYUT YallKy, OJIFOAIE U JOKKY)?

2.1Iumyt onHy 3a Apyroi 4 mocieaoBarenbHbe [UPPHI, 3aTEM NEPBBIC IBE MEHSIOT
mecTtamu. [lonydeHHOe TakuM 00pa3oM YETHIPEX3HAYHOE YUCIIO SIBJISETCS KBaJApaTOM
HaTypaiabHOTO yncina. Halioure ero.

OTBeThTE HA BOMPOCHI:
1.Yto ucnonb3yercs ajist 00JerdeHust mporiecca peieHus 3a1ad MeTo1oM epedopa?
2.Kaxk Ha3pIBaeTcs crienraibHasi cxeMa Jyisi perieHus: KOMOMHATOPHBIX 3a/1a4?

Cnaiite paboTy npenoiaBaTeio.

INPAKTHYECKASA PABOTA Ne96
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Pemenue 3ag1a4 Ha npuMeHenue popmyJisl 0OuHoma HeroToHa.

Ieanb padoThl: HAYYUTHCS PEIIATh MPOCTEUINNX 3a7a4 Ha MPUMEHEHUE (HOPMYJTBI
6unoma HeroToHa.

PesyabTarsbi:

MemanpeOMemubte:
BJIaACHUEC HaBbIKaAMU HOBH&B&T@HBHOﬁ, y‘—IC6HO-I/ICCJIeI[OBaTeJIBCKOﬁ u HpOCKTHOﬁ

ACATCIIbBHOCTHU, HABBIKAMHU PA3pPCHICHMA HpO6J’I€M; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOMCKY MCTOAOB PCHICHHA INPAKTHUYCCKUX 3aJdad, IIPUMCHCHHIO
Pa3JINIHBIX MCTOAOB ITIO3HAHUS,

npeomemuuvle:

c()OPMHUPOBAHHOCTh MPEJCTABICHUNA O TMpoleccax U SABJICHHIX, HMEIOLIUX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTH U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIIUX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYNH;

Buowt deamenvnocmu: V3ydyenue npaBuia KOMOWHATOPUKUA U MPUMEHEHUE MPU
pelieHnn KOMOMHATOpHBIX 3agad. O3HakomsieHue ¢ OuHoMoM HbroToHa
TpeyroJbHUKOM Ilackaisg. PemieHue mpakTHYecKMX 3a7ad4 C  HCIOJIb30BAHHEM
MOHATUH U NPaBUJI KOMOMHATOPUKH.

Kpurepuu oueHuBaHus:

1.0lIeHKA «OTJIMYHO» BBICTABIISCTCS OOydaromeMycs 3a 6€301n00YHO
BBITIOJIHEHHBIE 33JJaHUs TIEPBOTO, BTOPOTO YPOBHS B MOJIHOM 00BEME C yUETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;
2.0IIEHKa «XOPOIII0» BBICTABIIAETCS OOyUaroleMycs 3a paloTy, BHITOJIHEHHYIO B
MIOJIHOM 00BEME C HEeJ0UETaMU;
3. OLIEHKA «yJOBJIETBOPUTEIHLHOY» BBICTABISETCS O0yUYaIOIEMYCsl 3a BBITIOJTHCHHBIE
3aJIaHUsI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBIETBOPUTEIBHOY» BBICTABIISIETCS] O0YUYaIOIIEMYCS 32 BBITIOJTHECHHBIE
3aJIaHusI TIEPBOTO YPOBHSI B HE IMOJTHOM 00BEME.

Xox pa6oThi: 1 ypoBenb

3aganue 1.3anmcaTh pasnoxkenue 6uHoMa a) (x-2)° 6)(1+x)® B) (a-1)° r)(2x+1)°
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2 ypoBeHb

1. Hamucatp pasnokenue mo popmyie 6mHomMa HpioTOHA ¥ yIIPOCTHTS :

a) (b-v20)2; 6) (a-2b)° ; B) (a-§)13.

3ananue 2.0TBETHhTE HA BOIPOCHI:
1.3anummTe popmynny 6unoma HerotoHa.
2.Kakue n3BecTHbIC (DOPMYITBI MOYKHO Pa3JIOkKUTh C MOMOIsI0 OnHOMa HetoToHA?

Cnaiite paboTy npernoaaBaTeio.

INPAKTHYECKASA PABOTA Ne 97

Pemienue 3a1a4 ¢ NOMOLIBIO TEOPEMBbI CJIOKEHHS BEPOATHOCTEH

Hean padorel: HayunThCsl BEBIUUCIATH BEPOSTHOCTH COOBITU.

Pe3yabTarhi:

npeomemuuwle:

- c(OpPMUPOBAHHOCTh NPEJICTaBICHUM O Tpoleccax | SBICHUSAX, HMEIOIINUX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
OCHOBHBIX IOHATHAX JJIEMEHTAPHOM TEOPHM BEPOSATHOCTEW; YMEHUN HAXOIUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUA B MPOCTEHIIMX MPAKTHUYECKUX
CUTyalusX;

Memanpeomemuule:

- TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSATEIbHON MH(POPMALIMOHHO-TI03HABATEIbHON
NEATEIBHOCTH, BKJIIOYas YMEHHE OpPHUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX
uHpOpMalMU, KPUTUYECKH OIEHMBaThb M MHTEPHPETUPOBATH HH(OPMALHUIO,
NOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

- BJIaJICHUE HABBIKAMHU IO3HABATEJIbHON pe(JeKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB M OCHOBAHUMW, T'PaHUIL
CBOEr0 3HAaHMS W HE3HAHMUS, HOBBIX IIO3HABATENIBHBIX 3a1ad U CPEACTB IS MX

JIOCTYKCHMUS,
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- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOATEIbHON MH(POPMAIIMOHHO-TIO3HABATEIBLHOM
NEeSTEeIbHOCTH, BKIIIOYAasi YMEHHUE OPUEHTHUPOBATHCS B PANIMYHBIX HCTOUYHHKAX
uHpOpMallK, KPUTHUECKH OICHHBaTh M HMHTEPHPETUPOBATH HHOOPMALHUIO,
MOJIY4aeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

Buowt oeamenvnocmu:

N3yyeHne KIIaCCHYECKOrO OIPEACNICHUsS BEPOATHOCTH, CBONCTB BEpPOSTHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenne mpuMepoB BBIUMCICHHMS BEpPOATHOCTEW. Pemenue 3amau  Ha
BBIUMCJIEHUE BEPOSITHOCTEN COOBITHIA.

Kpurepuu onennBanus:

1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 00y4arolmeMycsi 3a padoTy, BBIIIOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTHU BEIOPAHHBIX PEUICHMUI;
2. OLICHKA «XOPOILI0» BBICTABISAETCSA 00ydaromeMycsi 3a paloTy, BHITIOJIHEHHYIO
B IIOJTHOM 00BEME C HEIOUCTAMMU;

3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTaBIsSIETCd OOydaromeMycss 3a paloTy,
BBIIIOJIHEHHYIO B HE NOJHOM 00beme (He meHee 50% MpaBUIIbHO BBINOJHEHHBIX
3a1aHui OT 00I1Iero oobeMa paboThl);

- OLEHKAa «HEYAOBJIETBOPUTEIBHO» BBICTaBJIsETCS oOydarouiemycs 3a padorty,
BBINIOJIHEHHYI0O B HE MNOJHOM o00beme (meHee 50% npaBUIBHO BBIMOJHEHHBIX
3a1aHUi OT 00I1Iero 0ObeMa paboThl).

Xoxa padoTbi
[Ipumep 1. B smmke nexxar 10 mapoB: 3 kpacHbIX, 2 cuHux W 5 Oenbix. Hayran

BbIHMMaeTcs oAuH map. KakoBa BepOATHOCTh TOTrO, YTO 3TOT LIap LBETHOW (HE

Oenblif)?

I cioco®. IlycTh coObITHE A — MOSBIICHHE KPACHOTO I1apa, B — mosiBIeHUE CHHETro
3
mapa, torga A+B — mnosiBiienne nBetHoro mapa. O4eBUIHO, UYTO P(A):1—o’ P(B)=

. Tak xak coObiTusi A 1 B COBMECTHBI, K HUM MPUMEHUMA TeOpeMa CIIOKCHUS

ul | -

2
10
1

pepoaTHOCTEli: P(A +B)=P(A)+P(B)=— + == -.
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II cnoco6. ITycte cobbiTne C — mosiBieHUe Oenoro mapa, Torjga cobsitue C —

5 1 -
nosiBjieHue He Oenoro (T. €. uBeTHOro) mapa. OueBUJIHO, P(C)=1—0 =5, a P(C)=1-

P(C)=1->=~.

2

IIpumep 2. BeposTHOCTh ToONajgaHusi B MHUILIEHL cTpenkoM paBHa 0,6. KakoBa
BEPOSITHOCTh TOT'O, YTO OH, BBICTPEIUB IO MUILIEHU, TPOMAXHETCS?

Ecnu cobpiTne A — momagaHue B MUIIEHb, TO 10 ycioBuio P(A)=0,6. Ilpomax —
TIPOTHBOIOJIOKHOE TIONAaHNI0 COOBITHE, U ero BeposTHocTh P(A) = 1-P(A) = 1-0,6
=04.

[Ipumep 3. B pore u3 100 commatr nBoe MMEIOT Bbiciiee oOpa3zoBanue. KakoBa
BEPOSATHOCTh TOTO, YTO B CIy4ailHbIM 00pa3oM copMupoBaHHOM B3BojJe u3 30
conaat OyaeT XOTs Obl OAMH YEJIOBEK C BBICIIUM 00pa3oBaHueM?

IlycTh coObITHE A — BO B3BOJI€ XOTsI ObI OJIMH YEJIOBEK UMEET BhICIIEE 00Opa30BaHUE,
TOra cOObITHE A— HU OJIMH YeI0OBEK BO B3BOJIE HE MMEET BLICLIEro oOpa3oBaHus. B
JaHHOH cHuTyarmu mpome Beraucauts P(A), gem P(A). Haiimem P(A). Umcio
croco0oB cocTaBieHUs B3Boja B konnyecTBe 30 yenoBek u3 100 comaaT poThl paBHO
C39,. Uncno conpuar, He UMEIOIIMX

BbICIIero obpazoBaHusi, paBHo 100 — 2 = 98. U3 98 uenoBek cocTaBUTH B3BOJ B
xonuuectBe 30 yemoek MoxHO C39 crocobamu. HaiiieM BepOSTHOCTH TOTO, YTO

cpenu otoOpaHHBIX 30 YemoBeK HET HHU OJIHOTO C BBICIIUM OOpa30OBaHHUEM:

30 98!
ng __ 30'68! __ 69-70 _ 161

€30~ 100! " 99.100 330
100 30170!

P(A)=

— A)=1- 161 _ 169 _
Ortcrona HaxoauMm P(A) = 1-P(A)=1- 230 = 330 =0,512.

[Tpumep 4.BeposTHOCTh momajgaHusi B OIYXOJIEBYIO KIIETKY «MHIIEHB» IEPBOTO
panguonyknuaa pasa P =0,7, a sroporo —P =0,8. HaliT BeposATHOCTh MOMNAIaHUS B
KJIETKY - «MHIIIEHbY, €CJI ObI OJJHOBPEMEHHO MCITOJIH30BAIMCH 00a Ipemnapara.
Pewenue: P(A+B)=P(A)+P(B) - P(A -B)=0,7+0,8 - 0,56=0,94.

[Tpumep 5. B GombImioil monmysiuu TM0I0BON MyIIKH 25% MyX UMEIOT MyTaIuio

ria3, 50% - myrauuro KpbuibeB, a 40% MyXx ¢ MyTranuein ria3 M KpbuibeB. Kakosa
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BEPOSITHOCTh TOTO, YTO Y MYXH, HayZlauy BbIOpAHHOM U3 3TOW MOIMYJISIUU, OKAKETCS
XO0Ts OblI OJTHA U3 ATUX MyTallui?

Pewenue: A — CoObITHE, COCTOAIIEE B TOM, YTO CIy4allHO BBIOpaHHAs MyXa UMEET
MyTaluu 1ia3. B - ectb coObITHE, COCTOAIIEE B TOM, UTO CIy4yallHO BhIOpaHHas MyXxa
MMEET MYTallMI0 KpbUIbEB. BEpOSATHOCTH TOTO, YTO MyXa HMEET OJHY WU 00€
mytanuu: P(A+B)=P(A)+P(B) - P(AB). Torna P(A+B)=0,25+0,5 - 0,4 0,25=0,65.
3agaHus:

1. TloOemuTens COpeBHOBaHHWSI Harpakmaercs Npu3oM (coObiTHe A), ICHEKHOU
npemueit (coobitue B), menansio (coobitue C). UTo mpeacTaBiIsiOT OO0 COOBITHS
A+B?

2. Typuct umeeT BO3MOKHOCTh 1oceTuTh 3 ropoga: A, B u C. O6o3HauaeM coObITHSA:
A — Typuct nocerus ropoa A; B - Typuct nmocerun ropoa B. C-typuct mocerun

ropox C. B uem 3akimouaercsa coositue A+C?

1
3. IlycTh BEpOSATHOCTB TOTO, YTO 3a0€r BBIMIPhIBAECT JXKMM, paBHa =, a BEPOSITHOCTh
3

1
TOro, yTo 3a0er BbIUrpaer Tom, paBHa < KakoBa BepoATHOCTH TOro, 4TO 3a0er

BBIUTPAET OJIUH U3 HUX?

4. BepogaTHOCTb TOTO, YTO y B3POCIJIOrO MallMeHTa Bce 3yObl COXpaHUIMCh paBHa 0,67.
BeposiTHOCTh TOTO, YTO HEKOTOphIE 3yObl OTCYTCTBYIOT paBHa (,24. BeposiTHOCTBH
TOTO, 4TO OH 0€33y0biii paBHO 0,09. BeuncauTh BEPOATHOCTH TOTO, YTO y MAIMEHTA
HECKOJIbKO 3yOOB.

5. B smmke B ciiyyailHOM mopsiike pasiioxkeHbl 20 aeTtaneil, npuueM MsaTh U3 HUX
cTtanaaptHeie. Pabounii 6eper Haygady Tpu naerainu. HallTu BEepOsSATHOCTH TOTO, YTO
10 KpallHEeW Mepe OHAa U3 B3ATHIX JCTAICH OKAXKETCS CTAaHAAPTHOM.

6. HaiiTu BepOATHOCTH TOrO, YTO HayJady B3ATOE JBY3HAYHOE YHCIIO OKaKETCs
KpaTHBIM JIU00 3, 1160 5, 1100 TOMY M APYroMy OJHOBPEMEHHO.

7. Y3 komoasl B 36 KapT Haynady BbIHUMAaeTCs ofHa KapTa. KakoBa BEpOSTHOCTH

TOTO, 4TO OyAET BhIHyTa KapTa OyOHOBOM MAacTH UK Ty3?
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8. B xonone 36 kapr. Hayrax BeiHMMaeTcs onHa kaprta. KakoBa BEpOATHOCTH TOTO,
YTO 3Ta KapTa Jubo Ty3, 1100 jama?

9. B mauke Haxomutcs 12 OWIETOB NEHEKHO-BEIIEBOM JoTepen, 16 OmieToB
CHOPTUBHOM JloTepen U 20 OUIIETOB XyJJ0’)KECTBEHHOM JIoTepen. KakoBa BEpOsSTHOCTh
TOr'0, YTO HAay1auy

BBIHYTHIM ofuH Oujer Oynmer OwmieroM JuOO JEHEKHO-BEIIEBOM, JHOO
XYJI0’KECTBEHHOM JIOTEpEn?

10. B smuke nexar 5 Oenbix, 10 uepHbix U 15 kpacHbIX mapoB. KakoBa BeposTHOCTD
TOTO0, YTO HayrajJ BbIHYTbI map He Oyner OenbiM? (PemunTs 3amauy aByms
crioco0amu.)

11. BepoATHOCTh BHIMIPHIINIA IIaBHOTO Ipu3a paBHa 108, KakoBa BeposATHOCTH He
BBIUIPATh IVIaBHBIN ITPU37

12. HaiiT BEpOSATHOCTh TOTO, YTO HAYyraj BhIHYyTas U3 MOJIHOTO Habopa TOoMUHO (28
KOCTEl) 0JTHa KOCTh JJOMHHO HE OYIET «1y0sIeM».

13. B Baze crosT 4 Genbix u 7 kpacHbIX acTp. KakoBa BEpOsSTHOCTh TOTO, YTO CpEeIU
CIy4ailHbIM 00pa3oM BBIHYTBHIX M3 Ba3bl TPEX LIBETKOB OKaXXETCs MO KpalHel mepe
onHa Oenast actpa?

14. B crynendeckoi rpymme 22 4enoBeKa, Cpelar KOTOpbIXx 4 neBymku. Kakosa
BEPOSITHOCTh TOIO, YTO CPEIM TPOMX CIydyalHbIM 0Opa3oM BBIOPAHHBIX M3 ATOU
rpynnbl CTYJEHTOB JUIsl y4acTHsl B KOH(QEpPEHLIUH OKa)XeTcs 1Mo KpailHeil Mepe o/iHa
JEBYIIIKa?

15. BeposiITHOCTh MOpaKEHUS MUIIEHW TIpU NEpBOM BeIcTpesie paBHa 0,7.
BeposATHOCTh MOpaK€HHUsI MULIEHU NPU BTOPOM BbIcTpese paBHa 0,8. BeposTHOCTH
NOPAXKEHUSI MULIEHU U TMIPU NEPBOM, U IIPU BTOPOM BbICTpenax paBHa 0,56. Haiitu
BEPOSATHOCTH TOT'O, YTO:

1) MuieHpb Oy1eT nopakeHa XoTs Obl OJJHUM BBICTPEIIOM;

2) MUILIEHb HE OyJIeT MOopa)KeHa HU OJTHUM U3 BBICTPENIOB.

IHNPAKTUYECKAS PABOTA Ne 98
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Pemrenue 3aga4 ¢ noMObI0 TEOPEeMbl YMHOKEHHUS BEPOATHOCTEH

Hean paborbi: HayunThCsi BEIUUCIATD BEPOSTHOCTH COOBITUIA.

PesyabTarsl:

npeomemuuvle:

- cOPMHUPOBAHHOCTh MPEACTAaBICHUM O TIpoIeccax M SBICHUSAX, HMEIOIMINX
BEPOSITHOCTHBIA XapaKTEp, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MUDE,
OCHOBHBIX MOHSTHAX 3JIEMEHTApHOM TEOPUHM BEPOSTHOCTEW; YMEHUN HAXOOUTh H
OIICHWBATh BEPOSTHOCTH HACTYIICHUS COOBITUH B MPOCTEHINMX MPAKTHYECKHUX
CUTyalUsX;

Memanpeomemuule:

- TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATEIbHON MH(POPMAIMOHHO-TI03HABATEIbHOM
NEATEIIbHOCTH, BKJIIOYass YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX
nHpopMaluy, KPUTHYECKH OIICHMBaTh U HUHTEPIPETUPOBATh HUH(MOpPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3IuYHbIX UCTOYHUKOB;

- TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATENbHON MH(POPMALIMOHHO-TI03HABATEIbHON
NEATEeIbHOCTH, BKJIIOYas YMEHHE OpPHUEHTHPOBATHCS B PA3JIUYHBIX HMCTOUYHHUKAX
uHboOpMaIlMK, KPUTUYECKH OIEHWBATh M UWHTEPHPETUPOBATH HH(MOpMaIuIo,
MOJIy4aeMyI0 U3 Pa3IuyHbIX UICTOYHUKOB;

Buowl oeamenvnocmu:

N3yuenue KJIaCCUYECKOT 0 OIIpELICIICHUS BEPOSITHOCTH, CBOWCTB
BEpOATHOCTU.PaccMOTpeHnEe MPUMEPOB BBIUHCIICHHS BEPOSATHOCTEW. Pemenue 3anau
Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITUH.

Kpurepuu oueHuBaHus:

1. OLICHKA «OTJIMYHO» BBICTABISIETCS 00yyarolemMycsi 3a padoTy, BBIIOJIHEHHYIO
6e301mMrO0YHO, B TTIOJIHOM 00BEME C YyUETOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIIIO» BBICTABJsICTCS OOydaromeMycsi 3a padoTy, BBITIOJTHEHHYIO

B IIOJTHOM 00BEME C HEJIOUECTaAMM;
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3. OLIEHKA «YyJOBJIETBOPUTEIHHO» BBICTABIsIETCS oOOydaromemycs 3a padory,
BBITIOJIHEHHYIO B HE MOJHOM oO0beMe (He meHee 50% mpaBMIIBHO BBITOJHEHHBIX
3a/laHuid 0T o0uIero oobseMa padboThl);

- OLIEHKa «HEYJOBJIETBOPHUTEIHHO» BBHICTABIsETCA oOyuaromemycs 3a paborty,
BBITIOJTHEHHYI0O B HE MOJHOM oObeMe (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3alaHuid OT 001Iero oobeMa padboThl).
Xoa padoTbl
[Tpumep 1.B xopoOke conepxkarcss 3 Genbix ¥ 3 KenThix TabneTku. M3 kopoOku
JBaXK/1bl BBIHUMAIOT HayTaJ Mo 0JHOH TalieTKe, He BO3Bpalias uX B Kopooky. Haiitu
BEPOATHOCTh MOSIBICHUS O€NbIX TaOJETOK MpPH BTOPOM HCIbITaHUU (coObITHE B),
€CJIU TIPU TIEPBOM UCIIBITAHUM ObLjla U3BJICUCHA JKelTast TabsieTka (coObITHE A).
Pewenue: Tlocne nepBoro ucnbITaHUsI B KOPOOKE OCTAIOCh 5 TaONETOK, U3 HUX 3
oenbix. Mckomoe ycinoBue BepostHoctu: P(B/A)=3/5 =0,6.
[Ipumep 2. B kopoOke Haxonutcs 8 KpacHbIX U 6 Oenbix Tabimetok. M3 kopoOku
nocjenoBaTelbHO 0e3 BO3BpallleHUs U3BIeKaloT 3 TabneTku. HaliTu BeposTHOCTH
TOT0, YTO BCce 3 TabJIETKH OeIbIe.

Pewenue: O603naunmM; A; - mepBas Tabyerka 6enas, A, - Bropas Tabnerka Oemnasi, As

- TPCThA TabyeTka Oenas. P(AlAz Ag):P(Al)P(Az /Al)P(Ag /A1 Ag),

P(A)= = P(AJA)= =i P(AgA1A7) == P(A)=P(AiAAg) == = ===

= 0,055.

[Tpumep 3. IlycTh UMEIOTCS ClEAyIONINE COOBITHS: A — «U3 KOJOJbI KapT BBIHYTa
nama»; B — «u3 KoJIoJpl KapT BhIHYTA KapTa MUKOBOW macTu». UTo mpencramiser
coboit coosiTrie AB? Peuwienue: AB ecTh coObITHE «BBIHYTaA Aama nuk». CoowiTue B
Ha3bIBAIOTCS HE3aBHUCHMBIMH OT COOBITHS A, €Ccli TOSIBJICHHE COOBITUS A He
MU3MCHSCT BEPOSATHOCTH TOSIBJICHUS COOBITHS B.

BeposTHOCTh MOsBIICHNS] HECKOJIBKUX HE3aBUCUMBIX COOBITHI paBHA MPOU3BEICHUIO

BeposiTHOCTel ATux coobiThii: P(A-B)=P(A)- P(B).
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Jlns 3aBucuMbix coOwiTuii: P(AB)=P(A)-P(B/A). BeposatHocTh npousBeeHUs IBYX
COOBITUI paBHA TPOU3BEACHHUIO BEPOSTHOCTH OJHOTO W3 HHX Ha YCIOBHYIO
BEPOSTHOCTh JIPYrOTO, HAWJACHHYIO B TIPEANOJIOXKEHHWH, YTO TIEPBOE COOBITHE
TIPOU3OIILIO.

[Ipumep 4.HaiiTu BepoOSITHOCTP COBMECTHOTO TOSIBICHHs  repOa MpU OJHOM

11

N R

Opocanuu AByX MoHeT. Pewenue: P(AB)=P(A)-P(B) =

[Ipumep 5. B naGoparopuu paboTaOT 7 >KEHIIUH M 3 MyK4uHbl. ClydailHbIM
00pa3oM U3 YUCIIa ITUX COTPYTHUKOB JJI HAYYHOU KOH(EPEHIIMH BHIOMPAIOTCS OJIUH
NOKJIAQTUUK W OJWH coAOoKnaauuk. KakoBa BEpOSATHOCTH TOrO, YTO JOKJIATUYUKOM
OyJzieT BrIOpaHa JKEHIIMHA, a COJOKIATIUKOM — MY KUMHA?

[TycTh coObITHE A — TOKJIaTYMKOMBBIOpaHA KEHILMHA, cOObITUE B — comokmaauuk —
MY>K4HMHa.

1-#1 cioco0. BepoaTHOCT TOTO, YTO CHavajla BRIOWpAJICSl OCHOBHOW JTOKJIATUUK U UM
7
OKazaJlach KEHIIMHA (HACTYMWIO COOBITHE A), paBHA P(A)=1—0. BepostHOocTh TOTO,

YTO BTOpPBIM BBIOMpAJCS COAOKIAJAUYUK M MM OKa3ajicsi MYKYMHA (IPOU3O0ILIO
coObITHE B), BhIUMCHs€TCA NpU YCIOBUH, YTO NIEPBOM yke Oblia BbIOpaHa KEHIIMHA,
7 17

T. €. P(B/A):% = § ITo dpopmyse mmeem P(AB) = P(A)-P(B/A)= -5 = .

2-ii cnoco6. BeposTHOCTH TOro, YTO MEPBBIM BBHIOUPAJICS COJMOKIAAYUK M UM
oKazajicsi MyxurHa (rpousonuio coositre B), paBHa P(B)=A. BeposiTHOCTb TOTO, 4TO

BTOPBIM BBIOMpAJICS JOKJIAMIMK M MM OKa3ajach JKeHIIUHA (coObiTue A),

7
BBIUMCIIAETCS TIPHU YCIOBUH, YTO MEPBBIM YXKE BbIOpaH MykuuHa, T. €. P(A/B) =5 ITo

dbopmyne momyuaem P(B/A) = P(B)~P(A/B)=110 . % = %.

3aoanus:

1. 13 xonoas! B 36 kapT HayAady BBIHUMAETCA OJIHA KapTa. BBIICHUTH, ABISIFOTCS JIN
HEe3aBUCUMBIMH coObITHS A u b, ecntu A — mnosiBuicsikoposb, b — BbIHyTakapTa
YEpPBOBOW UJIU

MUKOBOUW MAcCTH.
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2. U3 xonoawl, comepxkamied 36 KapT, MOCJIEAOBATEIbHO BBIHUMAIOTCA 2 KapThl.
Paccmotpum coGbitust A u b, Tie A — BTOPBIMBBIHYT Ty3, b — MEepBBIMBBIHYT TYy3.
3aBucHUMBI i1 coObITUSI A U B?

3. Ha crone nexar 4 cuHuUX M 3 KpacHbIX KapaHjaima. PenakTop NIBaXkabl Hayraj
OepeT Mo OgHOMY KapaHAalry U oOpaTHO WX He KianeT. Haiitu BEpOSTHOCTH TOTO,
4yT1O: 1) BTOpBIM OBLI B3ST KpacHbI KapaHAall MPU YCIOBUHU, YTO HEPBBIM ObLI
CUHUH; 2) BTOPHIM B3ST CHHUN KapaHJall NpH YCIOBUHU, YTO TEPBBIM OKa3alics
CUHMI1; 3) BTOPHIM B3SIT CHHUI KapaHAAll MPU YCJIOBUHU, YTO TIEPBBIM OBbLIT KPACHBII;
4) BTOpBIM B3AT KpacHBIA KapaHJalll MpU YCIOBHUH, YTO TMEPBBIM TAKXKE OKa3aJCs
KpacHbIW KapaHAalll.

4. N3 simuka, cogepikaiiero 4 0eibix U 5 KpacHbBIX MIApOB, 2 paza HayTal U3BJICKAIOT
0 OJHOMY IlIapy, HE Bo3Bpaias ux obparHo. Hailtu BeposiTHOCTH TOTrO, uTO: 1)
BTOPBIM M3BJIEYEH KpPACHBIM IIAap MPHU YCIOBHM, YTO IEPBBIM TAKKE OKa3ajcs
KpacHbIN 11ap; 2) o0a pa3a U3BJIEKAIUCh KPACHBIE IIAPHI.

5. U3 uucen 1, 2, 3, ..., 11, 12 ciayyalinbiM 00pa3oM BBIOMPAIOT OJHO YHCJIO U
paccMaTpUBalOT J1Ba COOBITUSA: A — BBIOPAaHOYETHOE 4uCI0, B — BbIOpaHoumcIo,
KpaTHOE TpeM. BbIsICHUTD, ABISIOTCA 11 cOObITHS A 1 B He3aBUCHUMBIMU.

6. B U3roToBieHHON MapTUU NETCKUX MSYEil BEPOSTHOCTH MOSIBICHUSI OPaKOBaHHOTO
. 3
msiya paBHa 0,004. [IpousBoibHBIM 00pa30oM B KPACHBIM IIBET OKpAIICHbI , Beex

MSIYEH, a OCTAIBHBIC MSYM OKpalleHbl B CMHMH. KakoBa BEpOATHOCTH TOIrO, YTO
HayraJ BEIHYTHIA Msi4 OyAeT HEeOpaKOBAaHHBIM M KPACHBIM?

7. Tpu cTpelika HE3aBUCHUMO APYT OT Apyra CTPENISIOT 110 MHUIICHHU 10 OJHOMY pa3y.
BepositTHOCTH monazjaHusl B MUILIEHB I HUX paBHBI cooTBeTcTBEHHO 0,2; 0,5 1 0,4.
Haiitu BeposTHOCTH TOTO, YTO BCE TPU CTpEJIKa MOMAAYT B MUIIICHb.

8. BeposTHOCTh mOmagaHus B MUIIEHb cTpelkoM paBHa 0,6. KakoBa BepOATHOCTH
TOTO, YTO CTPEJOK MOMaJaeT B MUIIECHb B KaXJOM M3 JIBYX IOCIEI0BATEIbHBIX

BBICTPEIOB?
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9. BeposiTHOCTh TOpa)keHUs 1EdAW MepBbiM opynueM pasHa 0,7, a BropeiM - 0,6.
Haiitu BepoATHOCTh, TMOpaXeHWs 1Lead OOOMMU OpYIUSIMH, CTPEJISIBIIUMHU
HE3aBHCUMO JIPYT OT ApYra.

10. B ypHe 2 GenbiX, 3 KpacHBIX U 5 YEpHBIX MIAPOB. J[BaXkabl BHIHUMAIOT MO OJHOMY
mapy ¥ BO3BpAIllalOT UX 00paTHO B ypHY, KakoBa BEpOsTHOCTh TOTO, UTO: 1) mepBhiM
BBIHYT KpPAaCHBIM IIap, a BTOPBIM - YEpPHBIM; 2) MEPBbIM BBIHYT YEpHBIA IIap, a
BTOPBIM - O€JIbIi?

11. Bpocatot Tpu urpaibHble KOCTH. HaliTh BEpOATHOCTH BBINAJEHUS YETHOIO YHCIIa
OYKOB Ha Ka)XXJ1I0M KOCTH.

12. JIBaxknbl OpocaroT urpayibHyto KocTb. CoObiTHe A — mpurnepBoM OpoCaHHH
BbINIAJI0O 6 O4YKOB, coObITHE B — Bpe3ynpTare BTOpPOro OpocaHUs MOSBHIOCH YHCIIO
OYKOB, KpaTHOe TpeM. Haiitu BepossTHOCTH coObITHS AB.

13. JIBaxkabl OpocaroT urpajibHyr0 KocTb. CoObITHE A — mepBbIiipa3 BHINAJIO YETHOE
4yucio, coObiTie B —BTOpOIipa3 BhINAIO YUCIO, MEHblIee TpeX. HaliTu BeposTHOCTD
coObiTus AB.

14. BepossTHOCTS TTOnafaHus B IEJIb IPH CTpeNbOe 13 Tpex opyauit Takosa: P1=0,75;
P»=0,8; P3=0,85. KakoBa BeposSITHOCTb XOTsI OBbI OJJHOTO TIoTaianust (CoObITHE A) MpU
OJHOM 3aJINE U3 BCEX ATUX OPYyAUN?

15. /IBa cTpenka CTpEJSIIOT MO MHUIICHH. BEpOosSTHOCTh MoOnajgaHus B MUIIEHb MPH
OJIHOM BBICTpenie Nyisi mepBoro crpenka paBHa 0,7, a mis Broporo — 0,8. Haittu
BEPOSITHOCTh TOTO, YTO IIPH OJHOM 3aJIM€ B MUILIEHb MMOMAJET TOJIBKO OJUH CTPEJIOK.
OTBeThTE Ha KOHTPOJIBHBIE BOIPOCHI

1) naiite K1accuuecKoe onpeesieHue BEpPOSITHOCTH

2) npuBeIUTE IPUMEPHI 00JACTEH, e MPUMEHSIETCS TEOPHUSI BEPOSITHOCTU MIPU

HCCICAOBaHUHN KaKux-J1100 IIponcCCoOB.

INPAKTUYECKASA PABOTA Ne 99
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CocraBJiieHre 3aKOHA pacrnpeae/JeHisl AMCKPETHOM CIYy4ailHOW BeJIMYUHbI

U BbIYHC/ICHHE ee YUCIOBbIX XapaKTePUCTHK

Ieab padorbl: HayuuThcs pemarth 3a/1a4u ¢ UCMOJIb30BAHUEM JIEMEHTOB
MaTeMaTUYECKONU CTATUCTUKH.

PesyabTarsl:

npeomemmnule:

- c(OPMUPOBAHHOCTh NPEJICTAaBICHUM O Tpoueccax M SABICHUAX, HMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
OCHOBHBIX IIOHATHAX DJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUN HAXOIUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUA B MPOCTEHIIMX HPAKTHUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJINYUH;

Memanpeomemuule:

- TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATEIbHON MH(POPMAIMOHHO-TI03HABATEIBHOM
NEATEIIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHKAX
uHpOpMalMU, KPUTHUYECKH OIEHMBaThb M MHTEPHPETUPOBATH HH(OPMALHUIO,
MTOJIYy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;

- BJIQJICHHE HaBBIKAMU I1O3HABATEIbHON PEeQIIEKCMM KaK OCO3HAHUS COBEPILAEMBIX
NEWCTBUM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YNbTATOB M OCHOBAHWM, T'PAHMII
CBOEr0 3HAaHMS W HE3HAHMUS, HOBBIX II03HABATENIBHBIX 3a1a4 M CPEACTB IS MX
JNOCTHKEHUS,

- TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOATEIbHON MH(POPMAIMOHHO-TIO3HABATEIBHOM
NEATEIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX
uHpOpMalMU, KPUTUYECKH OIEHMBaThb M MHTEPHPETUPOBATH HH(OPMALHUIO,
NOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

Buowi oeamenvnocmu:

PaccmoTpenne mnpumepoB BBIYMCIEHUS BeposATHOCTeW. Pemenune 3amad  Ha
BBIYMCIICHUE BEPOSITHOCTEW COObITHH.PeleHne nmpakTuyeckux 3ajgad Ha oOpaboTKy
YUCJIOBBIX JTAHHBIX, BBIYMCIIEHUE UX XAPAKTEPUCTUK

Kpurepuu ouenuBanus:
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1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 00yyaroleMycsi 3a padoTy, BBIIOJIHEHHYIO
6e301H100YHO, B TTOJIHOM 00BEME C YUETOM PAIIMOHATLHOCTH BIOPAHHBIX PEIICHUI;
2. OLICHKA «XOPOIIO» BBICTABIISIETCA 00yJaromeMycs 3a padoTy, BBIITOJIHEHHYIO B
MOJIHOM 00BEME C HEeJ0UETaMU;

3. OLIEHKA «yJIOBJIETBOPHUTEIHLHO» BBICTABIACTCA OOydJaromemycss 3a paboTy,
BBITIOJTHEHHYIO B HE MOJHOM oObeme (He MeHee 50% MpaBUIBHO BBIMOJTHEHHBIX
3aJjaHuil OT 00I1Iero 00beMa paboThI);

- OIICHKa «HEYJIOBJIETBOPHUTEIHHO» BBICTABIIACTCA oOydaromeMycs 3a paborty,
BBIMOJIHEHHYI0O B HE MONHOM oObeme (MmeHee 50% NpaBUIBHO BBIIOJIHEHHBIX
3a/laHuii OT 001Iero o0beMa paboThI).

Xoxa padoTbl

[Tpumep 1. Ha myTtu nBmkeHus aBTomamuHbl 4 cBetodopa, Kaxabld U3 KOTOPBIX
3ampelaceT JajlbHENIIee IBHKEHNE aBTOMAIIMHBI ¢ BeposATHOCThIO 0,5. Hantn psag
pacripenieneHus 4ucia cBeToopoB, MPONJACHHBIX MAIIMHON 10 MEPBOMl OCTAaHOBKHU.
Yemy paBHBI MAaTEMATUUYECKOE OKUIAAHUE U TUCIIEPCUS ITOU CITydallHON BEJIUYHHBI?
Pemenue: Ilycts X — nuckpeTHas ciydaifHasi BETUYMHA, paBHAsl YHCITy CBETO(OPOB,
HPOMAEHHBIX aBTOMOOUJIEM J0 MEPBOM OCTAHOBKHU, OHA MOXET MPUHUMATh 3HAUCHUS
0,123, 4.

Crnyyaiinast BenuurHa X MPUHUMAET 3HaueHue paBHoe 0, eciir aBTOMOOMIIb Tonall Ha
3ampeiarlid CUTHAI Ha TIEPBOM ke cBeTtodope, BeposaTHOCcTh 3Toro P(X=0)=0,5.
CrnyuaiiHas BennunHa X NPUHUMAET 3HAY€HHUE paBHOE |, ecii aBTOMOOUIIb Mpoexalt
Ha MepBOM cBeTo(dope W Momaj Ha 3alpellaroliuil CUTHaJI Ha BTOPOM cBeTodope,
BeposiTHOCTB 3Toro P(X=1)=0,5- 0,5=0,25.

Crnydaiinas BenmnurHa X NPUHUMAET 3HAY€HHE PaBHOE 2, €CIM aBTOMOOWIIb ITpoexal
Ha MEPBOM M BTOPOM CBeTOGOpEe W MOMaj Ha 3alpelialoliuil CUTHAJl Ha TPETbeM
ceerodope, BeposiTHOCTb 3Toro P(X=2)=0,5- 0,5-0,5=0,125.

Crnyuaiinas BenmnunHa X NPUHUMAET 3HAY€HHUE paBHOE 3, €CJIM aBTOMOOUIIb Mpoexall
Ha TIEpBOM, BTOPOM U TPETbEM CBETO(OpE M MOMaj Ha 3alpeliaroliuil CUTHaJI Ha

4eTBEpPTOM cBeTO(OpE, BEpoATHOCTH d10ro P(X=3)=0,5-0,5-0,5-0,5=0,5* =0,0625.
107



CnyyaitHas BenmuunHa X IPUHUMAET 3HaUYEHUE paBHOE 4, €CIIM aBTOMOOMIIh TIpoexall
Ha Bcex 4 cBeTodopax, BepoATHOCTH 3Toro P(X=4)=0,5=0,0625. Takum o6pa3om,

3aKOH pacIpeAcseHus CIy4aiHOW BETUYMHBI X UMEET BUL:

xi 0 1 2 3 4
pi 05 0,25 0,125 0, 0625 0,0625

PacueTs! mpon3BeneHbI MPaBUIIbHO, TaK Kak cymMMa ) pi =1.

MaremaTnyeckoe 0KuJaHue:

M(X)=). xi-pi = 0-0,5+1-0,25+2-0,125+3-0,0625+4-0,0625=0,9375.

Jucnepeusi: D(X) =Y, x? - p; —

(M(x))2 ==02-0,5+12-0,25+22:0,125+3%0,0625+4%-0,0625 - 0,9375% =1, 434.
[Ipumep 2. YcTpOHCTBO COCTOUT W3 TPEX HE3aBUCHUMO PAOOTAIOIIMUX 3JIEMEHTOB.
BeposTHOCTH OTKa3a KaxkJ10ro 3jeMeHTa B 0qHOM ornbiTe paBHa 0,1. CocTaBUTh 3aKOH
pacrpeneneHrs 4Yucia OTKa3aBIIUX »JJIEMEHTOB B OJHOM ONBITE, MOCTPOUTH
MHOTOYTOJILHUK pacnpenenenus. Halitu dynkuuio pacnpenenenus F(X) 1 mocTpouTs
ee rpapuk. HaliTu MaremaTHUecKoe OXHIAaHHE, JAHCIEPCUI0 U  CpelHee
KBaJIpaTUYECKOE OTKJIOHEHHUE TUCKPETHOM CIy4allHOW BEJIUYUHBL.

Pemenwe: 1) JluckperHas citydaiiHas BeTUYMHA X={4KCIIO OTKA3aBIIKX JICMCHTOB B
OJTHOM OMbITE} HMMEET CIEAYIOIMe BO3MOXHBbIE 3HaueHWs: X1=0 (HM OJUH U3
AJIEMEHTOB YCTPOMCTBA HE OTKa3am), Xp=1 (OTKa3aa OJUH JIEMEHT), X3=2 (0TKa3aJo
JIBa DJIEMEHTA) U X4=3 (OTKa3aJu TPU DJIEMEHTA).

OTka3bl 3JEMEHTOB HE3aBHUCUMBI JPYr OT Jpyra, BEPOSTHOCTH OTKa3a KaXKIO0ro
AJIeMEHTa paBHbBl MEXAy €000, mo3TOMy mpuMeHuma popmyna bepHyu.
VYuuteiBas, yto, nmo yciosuw, n=3, p=0,1, q=1-p=0,9, onpenenum BeposTHOCTH
3HAYCHUM:

P3(0)=C5°p°g*® =q° =0,9° =0,729;

P3(1)=Cs!ptg®t =3*0,1*0,92 =0,243;

P3(2)=Cs?p® q*2 =3*0,12*0,9=0,027;
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P3(3)=Cs*p*q>* =p®=0,1° =0,001;
ITposepka: > pi = 0,729+0,243+0,027+0,001=1.

Taxum 00pa3om, UCKOMBIN OMHOMHUATBHBIN 3aKOH paciipeneiacHust X UMeeT BU:

3HaueHu X 0 1 2 3

Bepositaoctn p; | 0,729 | 0,243 10,027 10,001

2) JIns  TOCTPOCHHMSI MHOTOYTOJBHHKA pPaCHpEICICHUs CTPOUM IPSIMOYTOJIBHYIO

CUCTCMY KOOPJAHHAT.

054

044 \

03T \ M2

————————1

02 T

ol L N M
‘ M3

[lo ocum abcuucc OTKIAnbIBa€M BO3MOXHBIE 3HAYEHHUSA Xj, @ MO0 OCH OpAUHAT —
COOTBETCTBYIOIIME UM BeposiTHocTUp;. [loctpoum Touku M;(0;0,729), M2(1;0,243),
M3(2;0,027), M4(3;0,001). CoenmuHUB 3TH TOYKH OTpPE3KaMH MPSAMBIX, IMOJIydacM
MCKOMBIII MHOTOYTOJIbHUK PACTIPEICTICHHUS.

3) Haiinem dynkiuto pacnpenenenus F(x) = P(X<x):

-~

0 npa x<0.
0.729 mpH 0<x =1,
F(x)={0972mpul<x<2,
0999 mpH2 <x<3.
1 IOpH X > 3.

s x<0 umeem F(x)=P(X<0)=0;
st 0<x<1 umeem F(x)=P(X<1)=P(X=0)=0,729;
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st 1<x<2 F(x)=P(X<2)=P(X=0)+P(X=1)=0,729+0,243=0,972;
st 2<x<3 F(x)=P(X<3)=P(X=0)+P(X=1)+P(X=2)=0,972+0,027=0,999;
st x>3 0ynet F(x)=1, T.x. coObrTie nocroBepHo. Toraa rpadhuk GyHKITNN:
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4) lns  OMHOMHANBHOTO  pacmpeieicHus X: MaTeMaTHYeCKOe  OXHIaHHe
M(X)=np=3*0,1=0,3; JUCTICPCHUS D(X)=npq=3*0,1*0,9=0,27; cpeanee
kBazgpaTHaeckoe oTkioneHne o(X)=VD(X )=V0,27~0,52.

3aganus:

l. 3apmaroT 1M 3aKOHBI PACHPEACIECHUS JUCKPETHOW CIy4allHOM BEJIWYUHBI

CIICAYIOIIUE TaOIHIIBI?

A) x1 2 3 4 B xl 2 3 4

Pi 0,1 04 03 0,2 Pi 0,1 0,2 03 05

2. B norepee Boimymieno 100 ouneroB. PassirpeiBasics onuH BeIMIphIl B 50 y.e. u
necatb Bbiarpeimied mo 10 y.e. HallTm 3akoH pacnpelenieHds] BEJIUYMHbl X —

CTOMMOCTH BO3MOXKHOT'O BBIMI'PBIIIA.
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3. BeposiTHOCTH TOTO, YTO MOKYIMATENlb O3HAKOMUJICS 3apaHee C PEeKIamMoil ToBapa
paBHa 0,6 (p=0,6). OcymiecTBisieTcs BbIOOPOUHBIN KOHTPOJIb KayeCTBa PEKIIAMBI
IyTEM OIpOca MOKyHaTesel 1O MEePBOro, U3y4MBIIEro pexiaamy 3apanee. CocTaBUTh
PAI pacnpeAesieHUsI KOJIMYECTBA ONMPOUIEHHBIX MOKYAaTENEH.

4. TlycTp 3a/1aH 3aKOH paclpeAesieHHs] CITy9ailHOW BETMYUHBI X:

X |1 2
P (0,2 (0,8

Havitu €€ uncnoBbie XapaKTEPUCTUKH.

7.luckpeTHas ciaydaiiHas BeJnyrHa X 3aJaHa 3aKOHOM PAcIIpeeIeHUs

X 1 4 8

P 0,3 0,1 0,6

Haiitu pynkuuto pacnpenenenus F(X) u moctpouts ee rpaduk.
8. CoCTaBUTH 3aKOH PACIpPEICIICHUSI CIYyYallHOM BEIWYMHBI X-4YWCJIa BBINAJICHUN
ISATEPKU MpU Tpex OpocaHusax urpasibHoi koctu. Beraucnute M(X),D(X), o(X) aToi

BCIIMYHUHBI.

IHPAKTHYECKASA PABOTA Ne 100

PemeHue nmpakTuyecKMx 3a1a4 HA 00pPa0OTKY YHMCJIOBBIX JAHHbIX, BbIYHCJICHHE
HUX XaPaAKTEePUCTHK

Hean padorbi: HayunThes pemiath nmpakTuyeckue 3a1a4yu Ha 00paboTKy

YHUCJIOBBIX JAHHBIX.

Pe3yabTarsi:

npeomemmuuwie:

- c(OpMUPOBAHHOCTh NPEACTABICHUN O TMpoleccax U SBICHUSAX, HMEIOIIHNX
BEPOSATHOCTHBIA XAPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pPEAIbHOM MUpE,
OCHOBHBIX MOHATHUAX DJIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHHUM HAXOIWUTH U
OIICHMBATh BEPOSTHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIIMX MPAKTHUYECKHUX

CUTyallHAX U OCHOBHBIC XapaKTCPHUCTUKHU CJIyLIafIHBIX BCJINYHH,
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- BJAJICHUE HaBBbIKAMHU HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM Mpu
pelIeHu! 3ajay;
Memanpeomemnule:
- BJIaJICHUE HABBIKAMU IO3HABATENIbHON pedJIeKCUM KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM M MBICIHUTEIBHBIX NPOLIECCOB, UX PE3YNbTATOB M OCHOBAHWM, T'PAHMII
CBOETO 3HAHMS W HE3HAHWS, HOBBIX IMO3HABATENBHBIX 33/Ja4 M CPEICTB I HX
JOCTHXKEHUS,
-TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(POPMAIIMOHHO-TI03HABATEIHLHON
NESTEIbHOCTH, BKIIIOYAs YMEHHUE OpPUEHTHUPOBATHCS B PAJNIMUYHBIX HCTOYHHKAX
uHboOpMaIlMM, KPUTUYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHMOpMaIuIo,
MOJIy4aeMyI0 U3 Pa3IuYHbIX UICTOYHUKOB;
Buowt oeamenvrnocmu:
O3HaKOMJICHHE C TIPEICTABICHUEM YMCIOBBIX JaHHBIX U UX XapaKTePUCTUKAMH.
Pemenne mpakTtudecknx 3amad Ha 0O0paOOTKY UYMCIOBBIX JAHHBIX, BBIYMCICHUE HX
XapaKTEPUCTHUK.
Kputepun onennBaHus:
1. OIICHKA «OTJIMYHO» BBICTABISAETCS 0Oydaromemycsl 3a paboTy, BBITTOJTHEHHYIO
0€301K100YHO, B TOJIHOM 00bEME C YUETOM PAILIMOHAIBHOCTH BHIOPAHHBIX PEIICHMI;
2. OLICHKA «XOPOILI0» BBICTABJSETCS 00yyaromeMycsi 3a padoTy, BHIITOJIHEHHYIO
B IIOJJTHOM 00bE€ME C HEJI0UETaMU;
3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABISIETCS oOOydawlemycs 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM o0beme (He MeHee 50% NpaBWIIBHO BBHITIOJHEHHBIX
3a1aHui OT 00I1Iero oobeMa paboThl);

- OLEHKAa «HEYAOBJIETBOPUTEIBHO» BBICTaBJIsETCS oOydarouiemycs 3a pabory,
BBITIOJIHEHHYI0O B HE TOJHOM oO0beme (MmeHee 50% TpaBUIBHO BBIMOJTHEHHBIX
3a/laHuii OT 001Iero oobeMa padboThl).
Xoxa padoThi:
Kax moctpouts Bapuarnuonssiii psia B Excel

BapuanvoHHBbI psJl MOXKET ObITh:
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- TUCKPETHBIM, KOTJ[a M3y4aeMbIi IPU3HAK XapaKTEPU3yeTCsl ONpeaeTICHHBIM
YUCJIOM (KaK MPaBUJIO IICJIBIM).

- HHTEPBAJILHBIM, KOTJIa OTPEIEIICHBI TPAHUIIBI «OT» B «I0» JJII HETIPEPHIBHO
BapbUpPyeMOro nmpu3Haka. THTepBaIbHBIN PSIT TAKXKE CTPOSIT €CITH MHOYKECTBO
3HAYCHUN JUCKPETHO BApPhbHUPYEMOTO TPU3HAKA BEIIHKO.

PaccmoTpum npuMep mOCTpOSHUS JUCKPETHOTO BAPHAIIMOHHOTO Psa.

[Tpumep 1. UMeroTcst 1aHHbIE O KOJMYECTBEHHOM cocTaBe 60 cemeil.

2 4 F& ] 6l 51 2 i3 48 11 4 13 |3

4 t 3 L& @] 4| 4[4 | 8 51 3 b4 [

3 4 a5 +#lalslialala2lastls4

6 s 4] 4 4 2ial4i4)] 6ts |1

s {2 lel213laslgslis] a4 6.9
redifimam

[TocTpouTh BapuallMOHHBIN PSAJ U NOJUTOH pacupeieseHus
Pewenue.

AJITOPUTM NOCTPOEHHUS BAPHALMOHHOIO PSAAA:

1) Otkpoem Tabmuubl Excel.

2) Benem maccuB maHHBIX B quana3zoH Al:L5. Eciu BeI n3ydaeTe JOKyMEHT B
anekTpoHHo# ¢opme (B popmate Word, Harrpumep), U1t 9TOTO JOCTATOYHO
BBIJICIUTH TaOJMITy C JAaHHBIMH U CKOITMPOBATH €€ B Oy(dep, 3aTeM BBIICIUTh TYCHKY
A1l 1 BCTaBUTH JJaHHBIC — OHM AaBTOMATHUUYECKH 3aiMyT MOAXOASAIINHN JUaAIa30H.

3) [loacuutaem 06beM BBIOOPKH N — YHCIIO BEIOOPOYHBIX JAHHBIX, JJIS TOTO B
sueiixy B7 BBenieM dopmymny =CUET(A1:L5). 3amMeTum, 4TO IS TOTO, 9TOOHI B
(dbopMyTy BBECTH HYKHBIH THAITa30H, HEOOSI3aTeILHO BBOJAUTH €T0 0003HAYCHUE C
KJIABHATYPBI, JOCTATOYHO €T'0 BBIJCIHTD.

4) OnpenenyM MUHUMAIBHOE 1 MaKCUMaJIbHOE 3HAYCHHUE B BBIOOPKE, BBEIIS B STUCHKY
B8 dopmyny =MUH(A1:L5), u B siueitky B9: =MAKC(A1:L5).

Puc.1.1 Ilpumep 1. Ilepsuunas oopabomxa cmamucmuyeckux OaGHHbIX 8 madbauyax
Excel
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Fhagsan Borasca PasmeTsa crpanmiis Dopmyns Aaserivie Peuerruposamie Bugy

& \
~d
Beraowre X X Y ; \ E ¥ 3 E L E
Gy@ep ofist. Wpner Bupassnearte Wneno CTIAn Aueinen
CYMM - X v f-_ =MAKC(A1:L5)
A B C D E F G H | J . L
21 2 s ¢ s 2 3 3 1 4 1
2 R 4 N 3 4 5 5 3 4
3 3 fl 3 5 3 3 § 3 2 4
a 6 5 3 'l 3 2 3 B 4 6 3 !
L 2 6 2 3 3 4 5 bt 4 6 3 J
6
7n 60
8 min 1
5 max =MAKC(A1:L5)
10 MAKC(umcnol: [wninoll; P

5) Hanee, noArOTOBMM TaOJUILy JJIsl HOCTPOSHUS BAPUALIMOHHOTO PsJia, BBEIS
Ha3BaHMS JJISI CTOJIOA MHTEPBAJIOB (3HAYCHUH BapUaHThI) U CTOJIONA YacToT. B
cToJI0e1] HHTEPBAJIOB BBEIEM 3HAUCHUS MIPU3HAKA OT MUHUMAaIBHOTO (1) 10
MakcuMaibHoro (6), 3aHsB quanazon B12:B17.

6) Beigenum cronben yactot, BBeaeMm gpopmyiny =HACTOTA(A1:L5;B12:B17) u
HaxxmeM coueTanue kiasuil CTRL+SHIFT+ENTER

Puc.1.2 Ilpumep 1. [locmpoenue sapuayuornnoco psoa

— | NABHAR DETEEKa FESMETKA CTRPaHWUL WOpMYAbI L\BHHBIE FELEHINPOBAHNE 1773
‘1 A 11 A A = = g\' » I = = ‘i‘“hl‘

ECTB’B“Tb P~ g [ A =E = == E||

Bydep o6m.. ¥ Wpudt BripaEHUBaHNE Hueono Crnamn Aueitkn

. CYMM - X o fe| =4ACTOTA(AL:L5;E8:E13)

A 8 C D E F G H | J K L

1| 2 4 5 6 5 2 3 A 1 A 3 3

2 - 3 3 4 4 4 - 5 5 3 - 1

3 3 - 3 5 - 3 5 3 3 2 3 4

a4 6 5 - - 4 2 3 - - 6 b 1

5 5 2 6 2 3 3 - b - - 6 -

6

7 in 60 BapuaHTa X uyacrora ni

8 min 1 1 =4ACTOTA(A1:L5;E8:E13)

3 max 6 2 | HACTOTA(MACCNE_AaHHLI; MacCHB_WHTepsanos) |

10 3

11 4

12 b1

13 6

b
s

eshim¥sul

7) JAnst KOHTPOJISL BBIUUCIUM CyMMY 4acToT npu nomoni pynkunu CYMM (3Hauok
¢ynkuuu S B rpynme «PegaktupoBaHuey Ha BKIaake «I aBHas»), BBIYUCICHHAS

CyMMa JIOJDKHA COBITACTh C paHEe BBIUUCIEHHBIM 00BEMOM BRIOOPKH B stueiike B7.
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IHocTpouM MOJIUIOH:

1) BBIOENMHMB TMOJyYEHHBIM JHMANa30H YacToT, BbIOepeM KomaHmy «I'paduk» Ha
BKIagke «BcrtaBka». [lo ymondaHWIO 3HAYCHUSMU Ha TOPU3OHTAIBHOW OCH OymyT
MOPSIIKOBBIC YHCJIA - B HAmIeM ciaydae oT 1 70 6, 9TO COBHAJaeT CO 3HAYCHUSIMH
BapuaHTHI (HOMepaMu Tapu(PHBIX pa3psioB).

2) Ha3BaHue psiia quarpaMmbl «psif 1» MOKHO JTMOO M3MEHUTh, BOCIIOIb30BABIINCH
TOM e OIuuel «BbIOpaTh AaHHbIe» BKIAAKU «KOHCTpYKTOpP», TMOO MPOCTO YAAIUTH.

Puc.1.3. Ilpumep 1. I[locmpoenue nonueona yacmom

“ ‘.El “_.‘ ~ feagy, . N SN N ~

Luarpintsia 5 - I«

) £ F q -~ 3 X L "M r 0

et
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[TposenuTe aHamM3 JaHHBIX TONOBBIX YPOBHEH IPHOBUIH OBYX
KOMITAHHIL.

Haiinute cpenHee 3Ha4€HHE M CTAHJAPTHOE OTKIOHEHHE
TIPHOBLUTH )11 KaKI0H KOMITaHHIL

CpaBHHTE pE3YIETATHI MX JCATENBHOCTH 3a 10 JeT
JIeATeNBHOCTh KaKOH M3 KOMIIAHMIA, M0 BameMy MHeHHI0, Oomee

YCIIEIIHA?

Tomu Computers Comp Towam
2000 142 -6,2
2001 12.3 13,3
2002 -16.2 -8.4
2003 134 27.3
2004 172 282
2005 10.3 14,5
2006 4,3 -2.4
2007 -1.8 -3.1
2008 34 15,6
2005 122 18,2

Yro0m! BbIACHHTD, KaKHE CYMMBI TPATAT CTYIOCHTBI BTOPOTO

Kypca B TCYCHHH HEMIENH, TUTAACH B CTYIEHYECKOIl CTONOBOIL,
ObL1 poBenéH ompoc 20 cIy4aiiHO 0TOOPAHHBIX CTYIEHTOB,
KOTODBIIT Nl CHASAYIOMHE PE3YIBTATEL
220,315,220, 150, 310,310, 225, 178,272, 310, 190, 145, 150,
220, 285,112,150, 320,310, 220
(IaHHBIE YCIIOBHBIE).

Haitnute cpefHio0 apH(QMETHUSCKYI0, MOIY H
CPEIHEKBAIPATHYE CKOE O TKIOHEHHE PANA NaHHBIX.
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CnHCcOK peKoMeHyeMoii TuTepaTyphl

OcHoBHas JIUTCparTypa.

1. bammvakoB, M. 1. Maremartuka: y4eOHHUK IJIs1 CTY. YIPEKIECHUN cpel. mpod.
obpazoanus / M. W. bammakoB. - 10-¢ u3ma., crep. - M.: M3narenbckuii 1eHTp
«Axkamemus», 2015. - 256 ¢
2. Marematrka. COOpHHK 3a7a4 TpOo(HIBEHONW HAMpaBIIEHHOCTH: y4eb. mocooue
JUISL yUpexaeHui cpe. mpod. odpazoanus / M. U. bammakos. - 5-¢ u3s., crep. - M.:
N3parensckuit neHTp «Axanemusi», 2014. - 208 c.

JIoTIOTHUTENbHBIE UCTOYHUKHU:
3. bammvakos M. M. Martematuka. DIeKTpOHHBIA y4e0.-METOJl. KOMILUIEKC JIsl
CTYJ. yupexaeHuil cpes. npod. oopazoBanus. — M.: 2015.
4, AnreOpa u Hauana martemaTudeckoro a”ammza. 10-11 kmaccel: y4e6. s
oO1eoOpa3oBar. yupexaeHuit: 6a3oBbiii ypoBeHb/ AnumoB A.Ill, Konsarun FO.M. u
ap. — 18-e m3a. — M.: IIpocBemenne. 2015. — 464 c.: un.
5. boromonos, H.B. Matemaruka [Tekct]: Yue6. mis ccyzo /H.B. boromonos,
I1.1. Camoiinenko. — M.: Ipoda, 2014.-396 c.
6. boromonos, H.B. Ilpakthueckue 3aHsTHsS mo MaremaTtuke [Tekcr]: yueo.
nmocobue s cpennux npod. yued. 3aBeaenmit / H.B. boromomos. — 10-e wu3m.,
nepepad. — M.: Boicas mikomna, 2015. — 495 c.: un.
7. AnreOpa u Havasia Matemarnueckoro ananuza. 10-11 kmaccel. B 2 4. 3agaunuk
(6a3oBsIii ypoBeHs) / Mopakosuu A.I'. u nip. - 14-e u3n., ctep. — M.: 2013. — 271 c.
8. AnreOpa u Hauajga MateMaTudeckoro anaiausa.l0 kmacc: yue6. [{ns o6pa3osar.
yupexaeHuii: 06a3oBeii  u  npoduin.  ypoBHu/(FO.M.Konsrun, M.B.Tkauesa,
H.E.®enoposa, M.N.11la0yHun); noj pea.A.b.)Kuxuenko.-4-e U3/~
M.:IIpocemienne,2015.-368 c.: ui.
Q. Anrebpa u Hauajga MaTeMaTudeckoro anaiausa.l1 kmacc: yue6. [{ns o6pa3osar.
yupexaeHuit:  6azoBeii  u  npodun.ypoBHu/(FO.M.Konsarun,  M.B.Tkauesa,
H.E.®enoposa, M.U.111aGyHun); noj pen.A.b.)Kwx4aenko.-3-e U31.-

M.:IlpocBenienne,2015.-368 c.: ui.
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10. Anrebpa u Havajma MaTeMaTHYECKOro aHanu3a, reometpus. ['eomerpus. 10-11
Kiacchl. ba3zoBblil 1 yriry0sieHHBIN ypoBeHb. - M.:IIpoceenienune,2016

11. AunreOpa m Hadajga MaTeMaTHYECKOTO aHAM3a, TeoMeTpus. Anredpa u Hadasa
MaTeMatuyeckoro ananusa. 11 kmacc. ba3oBwlif W yriyOiieHHbIH ypoBHU. M.:
IIpocsemenue, 2015

12.  Axumos, O.E. JluckperHas maTemMaTHKa: JOTUKA, TPYIIIBI, Tpadbl, GpaKTabl.
/O.E. AkumoB. — M.: U3narens AKMIMOBA, 2014.

/JlononnumensvHvle uCMOYHUKU:

Humepnuem-pecypcwt:

13.  www.ru.Wikipedia.org

14. www.ru.matformula.ru

15.  www.reshebnik.ru

16.  www.PlusPi.org

17. www.exponenta.ru

18.  http://www.pedsovet.info/info/pages/referats/info 00002.htm

19. HaTepHeT pecypceh:

20. www. fcior. edu. ru (Mudbopmammonsnsie, TPEHUPOBOUHBIE W KOHTPOJIBHHBIC
MaTrepuabl).

21.  www. school-collection. edu. ru (EmuHas KOJUICKIIMH  IM(PPOBBIX

00pa3oBaTeNbHBIX PECYPCOB).
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Ilpuiaoxenue

Hexoropsbie cBeeHHMs U3 3JIEMEHTAPHON MaTeMAaTHKHU
Auredpa

JlecTBUSI HA/I MHOTOYJIEHAMM
(a+b+c)m=am+ bm+ cm;
(a+b+c)m+n)=am+n)+b(m+n)+cim+n) =

=am+an+bm+bn+cm+cn

a+b+c a b+c
m m m m

JeiicTBUs HAX APOOSAMH

c ad=xcb

d~ " bd

c ac

d” bd’
c ad

+ 1 be

a
b

+

a
b
a
b

DopMyJIbl COKPAIIEHHOT0 YMHOKEHHS M JeIeHHSsI
(a +b)? = a? + 2ab + b?;
(a+ b)3 = a3+ 3a?b + 3ab? + b?;
a’? —b? = (a + b)(a — b);
(a+b+c)?=a?+b?+c?+ 2ab + 2ac + 2bc.

JledicTBHSI CO CTENEHAMM

aman — am+n;
am m-—-n
—=a ;
a‘l’l

(ab)™ = a™b™;
(a™" = ™"
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am_a
() =%
a® =1;
(a # 0);
(l:l,
m 1
a =a—m,
an = Vam.

JleiicTBUSA C KOPHAMU
Vab = %-%;(%)m = Va™;
nf_’{/a. b bVart
=

Vb’ Va a '
m c  c(Jaxvb)
Vvatvb  a—b

KoMmiekcHbIe yncIa

Anrebpandeckas popma
a + bi,
I'me a — gelicTBUTEIbHAS YaCTh KOMILUIEKCHOTO YMCJIA;
b — MHMMas yacTe;
i — MauMas equanna i = V—1; i2 = —1.
JlercTBUA HAJl KOMIUIEKCHBIMHA YUCJIaMU
(a+bi) £ (a’/ +b/i)=(ata)+ (b +b/)i
(a + bi) + (a — bi) = 2a.

Pemienne ypaBHeHui

» VpaBHeHHE NIEpBOM CTENEeHU ax = b.
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Pewenue: x = Z(a + 0).

» CucrtemMa IByX ypaBHEHUI NMEPBOM CTENIEHU

{alx + by = cq;
a,x + b,y = c,.

Pewenue,
_ Ciby—cybq
o albz—azbl ’ _
_ aq1Cy—AajsCq . (ale aZbl i 0)
a;by—azb,’

» KBa,Z[ ATHBIC dBHCHU CI,XZ + bX +c= O - O6IH€TO BHUJA.
P Yp
—b+Vb2—-4ac

Pewenue:x; , =
' 2a

Eciu b? = 4ac, o KOpPHHM JEHUCTBUTEIILHBIE U PABHBIE, €CIIU b? > 4ac, o
neiicTBUTENbHBIE U HEPaBHBIE, ecn b? < 4ac, TO KOMIIIEKCHO-CONPSIKEHHEIE.

x? + px + g = 0 — npuBeEHHOE ypaBHEHHE.

2
i\/%—g.

Teopema Buerra

Pewenue: x; , = —

NS

b c
X1+X2=—p=—a; xl'x2=g=a.
IIporpeccus

» Apudmernyeckas mporpeccus:
ay, Ay, Az ..., Ap_q Oy;
a, =a, +d;
a; =a,+d=a,+ 2d;
a,=a; +d(n—1)
rie a, — N — i — wieH apupMeTHIECKON IPOTPECCHH;

d — pasHOCTB MpoOrpeccu.
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> FCOMeTpI/II{eCKa}I Iporpeccusdi:
aq, ap, a3' vy an_l’an;
A, =019,
— — 2.
az = a9 =a, 9"

— n-1
n =49

e a, —N— i — 4jIeH TeOMEeTPUUECKON MPOTIPECCHUH;
n

g - 3HAMEHAaTeJb IPOTPECCHH.

Jlorapugmbi
Jlorapu¢m — 3T0 nokazaresb CTENEHU, B KOTOPYIO HAJIO BO3BECTHU JIAHHOE
OCHOBaHUE, YTOOBI MOJTYIUTh JaAHHOE YHCIIO.
logy, N=x b* =N (b— ocHoBaHUE);
a'°8aN = N — ocHOBHOe JlorapudMHUIecKoe TOXKIAECTBO;

log, a¥ = N;
1
log, (N) = —log, N;

log,a =1;log,1=0;

log, (mn) = log, m + log, n — dopmy.ia a5 jorapudpma Npou3BeIeHU;
m

log, (;) = log, m — log, n — ¢opmyna gsa noraprudpma 4acTHOIO ;

log, m"™ = nlog, m — dopmy.sa aJs sorapudma cTeneHy;

log, Ym =nilogb m;

1

logya = ——;
98p ¢ log, b’
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JlecaATHYHBIE JJOTApU(PMBI
lgN=x 10* =N
(ocHoBaHue jiorapudma b = 10).
HartypajabHble jiorapugmbl
InN =x; e*=N.
OcHoBaHue jiorapupma e = 2,718 ... = 2,7.
Ha npumep, In6 = 1,79. 3o 3Ha4yuT,4T0 e17? = 6.
InN=1In10-1gN = 2,31gN;
IgN =lge.InN = 0,43InN.

I'eomerpus
A. Iliiockue purypsl

1. PasnHocmopoHHULL mpe)y20ibHUK

a— cTopoHa, h—BpICOTa, S — IUIOIIAIHL
2
a= §\/3h ~ 1,56;

V3
h = Ta ~ 0,87;

_aZ\/§

4
h2/3

S = 5

S ~ 0,43a%;

~ 0,58h%.

2. HDﬂMOVZO]ZbH blll mpey2ojlbHUK
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a, b — KaTeThbl, C — TMIIOTEHY3a

c? =a?+b?

G ab
)
3. Keaopam
a — cTopoHa, d — muaroHaib, S — IJIOMAIb
V2
a=—d = 0,7d;

2

d=aV2 ~ 1,4a;

S = a?.

4. lpsamoy2onbHUuK u napaiieiocpamm

a — ocHoBanue,h — BeicoTa, S — mIonags;
S=a-h.
5. Pom0
D — Gounbias auaronais, d — Manast JUaroHalb,

_ Dd

S :
2

5. Tpaneyus

b — ocHoBanue,h — BeICOTA;
S a+b n
2
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C

S = mR? = 3,14R%;

C = nd = 3,144,

h - BeICOTA,

R - paanyc ocHoBaHwUs,

V — 00BéM,

6. Kpye

— JUIMHA OKPY>KHOCTH, R — paguyc,

d— nmametp, S — TIOIIATH.

T4 07942
4 - ) )

S

C = 2nR = 6,28R.

b. O0béMBI 1 IOBEPXHOCTH

1. Hununop

Socu — TJIOLLAAb OCHOBAHMUY,

Stox - TUIOIIAIb OOKOBOM MOBEPXHOCTH.

Seox = 2mRh = mdh.
2. IIpuzma
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h - BeICOTA,
Socy — TJIOIIA/Ib OCHOBAHUS,
V — 00BéM,
Seox - TUIOIA]Ib OOKOBOM IMMOBEPXHOCTH.
p- IEpUMETpP OCHOBAHMS.
V=S8 h;
Seox =D h.

3. lap
R — pamuyc, d — nuamerp,

S — mIomaab MOBEPXHOCTH, V — 00BEM.

S=47R? = nd? V= gnR3 - %d%

TPUT'OHOMETPUA.

22. PaguaHHOe M3MepeHHe yrJia

| pamnan =27 = 57017,
T

lo=_"_ =0,0175 :
180 panuan = 0, panuag;

" T

~180-60

paauan ~ 0,00029 panuas.
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YTJIBI B

aO

rpagycax

10

30°

45°

60°

90°

180°

270°

360°

YTJIBI B
Panna-
HaX

01 pax

0,0175

BN

wlN

[N

21

23.

Tpuronomerpuyeckue GyHKUNH

3. 3HaueHHe TPUTOHOMETPUYECKUX (PYyHKIMI

OO

30°

45°

60°

90°

120°

180°

270°

360°

0

N |-

1

cCoSa

B
N | &

[ el

N |-
N &
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tgo 0 1 1 J3 o |-/3 0 o
V3
ctga o0 J3 1 1 0 1 0 0
V3 V3
sesal 1 2 V2 2 0 -2 -1 0
NE
coseco. | o 2 V2 2 1 2 o0 -1
V3 V3
4. OCHOBHBIE TOXK/1€CTBA
sina + cos?a =1; 1+ ctg? a=——— =cosec?q;
sin’ &
tga - ctga =1; seca= L;
cosa
i 1
tga=5ma=—, 1+tg°a= ——=sec’o.
cosa  cCtga cos’
_cosa 1
ctgo =——=—,
Siha tga

coseca = i
sina

5. ®opmyJianpuBeIeHUsI
sin (90° - )= +cosa,;
sin (90° + a))= +cosa,;
sin (180° - a))= +sino,;
sin (180° -+a)= -sina;
sin (270° - a))= -cosa;
sin (360° + a)= +sina,;
sin (270° + a)= -cosa;
sin (360° - a)= -sino,;
tg (90°- a)= +ctga;
tg (90°+ a)= -ctga;
tg (180°- a)= -tga;

oS (90° - a)= +sina;
€os (90° + a))= -sina;
cos (180° - a)= -cosaq;
cos (180° + a)= -cosa;
Ccos (270° - a)= -sina;
oS (270° + a)= +sina,
cos (360° - a)= +coso,;
cos (360° + a)= +cosa;

ctg (90°- a)= +tga;

ctg (90°+ a)= -tga,;

ctg (180°- a)= -ctga;
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tg (180°+ a)= +tga; ctg (180°+ a)= +ctga;

tg (270°- a)= +ctgoa,; ctg (270°- a)= +tga;
tg (270°+ )= -ctga,; ctg (270°+ a)= -tga;
tg (360°- a)= -tga; ctg (360°- )= -ctga;
tg (360°-+a)= +tga; ctg (360°+ a)= +ctga.

6. @opmy.ia CJI0KEHUS U BHIYMTAHUS
sin (o + B)= sina - cosP + cosasinf;

cos (o £ B)= cosa. - cospP =+ sinasinf;

tg (a £ B)= (tgo + tgf) + (1 + tgotgp);

ctg (o + p)= (ctgactgP £1) + (ctgP + ctga);

sina+sinB:25ina;’B -Cosa;ﬂ;

sina - sinp= 2cos *2 - sin®=#

2 2
cosa + cosP= 2cosa;ﬂ : cosa_'g ;
coso. - cosP= -2€0S atp . sin & —p :

2 2
sin(a +
tgo + tgff = Sin(a £ ). X
COSc - COS 3
sin(a
sina -sing

sin%o. — sin?p = cos?B — cos?a = sin(P + a)- sin(a — P);

cos?a — Sin?B = cos?P — sin“a = cos(B + a)- cos(o — P).

7. ®opmy.ia npeodpa3oBaHUA NMPOU3BEICHMS

sino - sinf} = COS((Z—ﬂ);COS(a + /) :
cos - cosp = S 0 f),
sina - cosf} = sin(e + ) ZSin(“—ﬂ) :
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tga - tgh = (tga + tgf) + (ctga + ctgP) = -(tga — tgP) + (ctga — ctgp);
ctga - tgf = (ctga + tgf) ~ (tga + ctgp) = -(ctga — tgf) + (tga — ctgf);
ctga - tgf = (ctga + ctgp) + (tgu + tgf) = -(ctga — ctgP) + (tgo — tgP).

8. ®opmysia IBOMHBIX, TPOMHBIX U MOJOBUHHBIX yIJIOB
sin2a = 2sina. * cosa.;
sina = 2sin< - cos < ;
2 2
sin3a = 3sinp — 4sina;
cos20. = cos®a — sin%a = 1-2sino = 2cos?o. — 1;

cos3a = 4c0s%a, — 3cosa;

tg2a = 2tg02( _ 2 :
1-t9°aa ctga —tgo
2tgg
tga = Za ;
1-t9° —
J 2
_ 3
tg3a = 3tgax tg a :
1-3tg°ex
ctg20 = ctgza—lz ctga —tga .
2ctgar 2 ’
g2 -1
C‘[ga = —2,
2ctgg
2
Ctg3a = ctg’a — 3ctga |

3ctg’a -1

Sinﬁ -1 /1—c05a :
2 2
cosg " /1+c03a :
2 2
) ~ -
tgg — Sina _ 1 .cosa _ 4 / coSsa :
2 1+ cosa Sina 1+cosa
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Ctga _ Sina _ l1+cosa — 1+cosa .
2  1-cosa sina \1-cosa

2tgg
sina, = Za;
1+tg> =

g 2

1—2tgg
cosa, = 5;
1+tg®

9 2

cosa + sina = /1+sin28a .

9. CTeneHu CMHYCa M KOCHHYCA
2sin?a = 1 — cos2a;
2cos’a = 1 + cos2aq;

a
2sin*% = 1 - cos2a;

a
2c0s%5 =1 + cos2a;

4sin®o = 3sina - Sin3a;

4cos®a = 3coso - cos3a;

JJIEMEHPATHBIE @ YHKIIUU U UX
I'PA®UKU

1. JIuneiinas GyHKIMS
YpaBHenue npsimoit y = kx + b,
rie K u b- HekoTopble IeHCTBUTEIbHBIC

qucia.
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tg a = k- yriaoBoit ko3¢ huiueHT
MIPSIMOMU.
2. KBagpaTtHas QpyHKIus

y = ax? + bx + bc,

rie a, b, C, - HeKoTOopbIe TeHCTBUTEIbHBIE YHCIIA.

y = ax?. I'pauk >Toi QyHKIUM —

24, y= 5 ['paduix >TOM PyHK
X

napaboJa.

W |- runepoona

v
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Ta6aua npou3BOAHBIX OCHOBHBIX JIeMEHTAPHBIX (PDYHKIMA ¥ MPOU3BOIHBIX

CJIOKHBIX PYHKIUM

y = f(x) y' =f/(x) y=fw,u= )| y/ =f/(w)- o
y = x@ (x4 =q-x%1 y = u® y/ = a-u*t-u/
y=+x ) = y =+u oL
(V%) 2Vx ¥ T
1 1\/ 1 1 1
—_ —-— —_ —_ — / —_— —— /
g () == T T
y = a* (a®)) =a*-Ina y =a* y/ =a*-lna-u/
y = e* (e¥) = e* y = eb y/ =e%-u/
y =log, x y =loggu 1
1 / = / = !
(loga %) xIlna O
— 1 —
y=Inx (lnx)/=; y =Inu y/ —l-u/
u
y = sinx (sin x)/=cos x y = sinu y/ = cosu - u/
y = cos X (cosx)/ = —sinx y = cosu y/ = —sinu - u/
y = tgx / y = tgu X
(tgx) cos? x Y cosz u ©
y = ctgx y__ L y = ctgu oL
t - _ — — .
(ctgx) sin? x Y sin? u
= arcsinx inx)/ =— = arcsinu 1
y (arcsinx) — y y/ = cu/
V1 —u?
y = arccosx 1 y = arccosu 1
(arccosx)/ = — / = — u/
1—x? Y V1 —u?
y = arctgx _ y = arctgu ;1 /
(aretgx)’ = 122 Y S iyw
y = arcctgx _ y = arcctgu B 1
(arcctgn)/ = - 1+ x? yh == 1+ u? /
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Jf(x)dx= F(x)+c F'(x)= f(x)

[f(u)du= F(u) + C

Tabimua ocHOBHBIX 1ud ¢epeHnaI0B PYHKIUN

df (x) = f/(x)dx

fodx = df (@)

1 =
dxzad(ax+b) dx = d(x+b)
1 1
dx = —d(ax) —dx =dlnx
a X
cosxdx = dsinx sinxdx = —d cosx
x? 1 1
— == 2 =
xdx-d(z)—zdx coszxdx d tgx
xa+1 1 ax 1
x%dx = d( ) = dxat1 a*dx =d— = —da”*
a+1 a+1 Ina Ina

ir=d(=5)=a(]

! dx =darcsinx
V1—x2 -

SnZ X dx = d(—ctgx) = —dctgx

1T 22 dx = d arctgx

e*dx = de”*

adx = d(ax)

TabauuanHTErpaioB




© © N o

11.

12.

13.

fodx=C
fdx=x+C

xdx=% - C
2

X al

[x2 dx=
a+l

+C

X

[a'dx = a
Ina

+C

fadx=c'+C
[sin xdx = -cosx + C

[cosxdx= sinx + C

[ =ctg+C
SIN® X

dx
ICOSZX =lgx+C

I%:|n|x|+c
X

,[ 64 _
1—x2
d . X
| = arcsin> +C
a’—x a

xal 1 ) a
)t

’

aX] _a¥lna__,

Ina Ina
(el)l - CI
(-cosx)' = sinx
(sinx)' = cosx
-ctgx)' =
(Cotgx) sin® x
(Igx)' = —
cos® X
(n|x|)y=1
X
. 1
(arcsinx )' =
1-x?
1
(-arccos x)' =
—_ X2
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jodu=C
[du=x+C

2
Iudu=u7+C

al

fmédu = “ ¢
a+l1

n

a
Ina

fahdu = +C

fe'du=¢e"+C
[sin udu= -cosu + C

[cosudu= sinu + C

J_d)z( =—ctgu+C
sin“u

o
Cos™ X

=Ilgu+C

ICL—UZInlul-FC

J' du _
1-u®

| W _resinY 4
a’ —u? a



Ilnomanb KPUBOJIMHEHHOU TPANCUU

Bun purypst YcnoBus dopMmyna 111 HAXO0KIACHUS
[JI0IA/IN
&
y=f(x) b b

Y

7

y= f(x)b — HenpepriBHA U
f(X) >0 Ha [a ; b]

SJf(x)dx= F(x)/= F(b) — F(a)
dad

a 0 b
X
KPUBOJIMHEWHA
Tpanenus
y 4 a b X
0 g b b
y=F(X)- HempepbiBHa U |S=-/f(x)dx=-F(X)/ = - (F(b)-
f(X)<Omnala;b] F(a))
aa
(mpaBwmito 1)
y=f(x)
y 4 f1(X)- HenpepbIBHA U
w7 f1(x) >0 C b
y=f Ha: [a ; c] u S=[f1(x)dx + [f2(x)dx
Y= // / / / f2(X) — HempepwiBHA U a C
A I A =f2(X)ZO
/ Ha [c ; b]

(mpaBuiio 2)

a C b
X
¥ y=f(X)- HempeprIBHA HA
[a; b] C b
y= f(X)<0 wma:[a;c] S=-Jf(x)dx + [f(x)dx
a__0¢x > f(X)> 0 mal[c;Db] a C
b W | (mpaBuiio 3)
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y=f(X)- HenpepriBHA Ha

=fi(x)  [a; b]
y=f(X)- HenpepriBHa HA b
% [a ;b] u S=J(fy(x) — f2(x))dx
F1(x) > f2(x) na [a ; b] a
(mpasmo 4)
y=fa(x)
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