Tema 1.
BaraTtorpaHHi KyTh.
Mpu3rm

Ypok 6. 3axmcT npoekTie/KoHTponbHa po6oTa

[MnaH ypoky

1. 3axucT iNguBigyanbHmux (rPYnoBMX) NPOEKTIB YUYHiB/y4eHmLb.
2. MNpoBenenHs NinCyMKOBOro KOHTPO/IIO 3HaNb, YMiNb Ta HAaBUYOK 3 BUBYEHOI TEMM.

OuikyBaHi pe3ynbTaTi HaBYa7ZIbHMX ZOCATHENDb

YyeHb/yueHunusa:
ynopsaaKosye iHpopmauito matematuyHoro 3micty [12 MAO 2.1.3-1];
BM3HAYAE MEXKi aHUX Y KOMNAEKCHUX NpobnemHux cutyauiax [12 MAO 1.2.3-2];

BM3HAYaE, aHai3ye M y3ara/nbHIOE 3B A3KM MiX MaTeMaTUYHUMM 06’ EKTamm Ta 06’ ekTamm peanb-
Horo cBiTy [12 MAO 4.1.1-1];

NPOMNOHYE LWAAXM AOCATHEHHA pe3ynbTaTiB po3B’A3aHHA npobnemHoi cuTyauii, nepeabayatoun
MOXMBI pu3mku [12 MAO 1.3.2-1];

npeacTaBAsA€e pe3ynbTaTh camocTiliHoi poboTtu Ta/abo y cnisnpaui 3 iHwumu [12 MAO 2.4.1-1];

3a NoTpebu, BUNpPaBASAE NMOMUJIKN Ta BHOCUTb 3MiHM B MaTeMaTMYHy Moae/b Ta/abo cnocib po3s’s-
3aHHA [12 MAO 3.2.3-1];

K/1lacuiKye Ta CTPYKTYPYE MaTEMATUYHI NOHATTA 1 daKkTK [12 MAO 4.1.2-1].

Apy>kHi nopazam BunTento/BunTeEnbUi 1,0 YPOKY

1) YpoK € nigcymkoBuM 3a pe3ynbTaTaMu BUBYEHHS Temu 1.
2) YpOK MOKHa NPOBECTU AK YPOK-3aXUCT YYHIBCbKMX NPOEKTIB.

3) AnAa 3axucTy NpoekTiB 3abe3neyte y4HiB/y4eHULb TEXHIYHHUMW Ta HaBYa/lbHMMM 3acobamu
(HoyTByKamm, NpoeKTOpPamm ToLo).

4) MNepepa, 3aXMCTOM NPOEKTIB 3a34aneriab NOBiAOMTE YYHAM/YHEHULAM KPUTEPIl OLiHIOBaHHS,
pekomeHAal;ji WoA0 Npe3eHTaLlin MPOEKTIB.



5) AKWO 3aXMCT NPOEKTIB, HAa BaWy AYMKY, € HEAOLI/IbHUM, TO MOXHA MPOBECTU MiACYMKOBE
TecTyBaHHA 3 Temun 1.

6) QA npoBeAeHHA MiACYMKOBOI KOHTPO/bHOI po6OTU MOXKeTe BMKOPMCTATM 3anponoHOBaHi
3aBAaHHA Y ABOX BapiaHTax.

7) Bignosiai oo 3aBaaHb HaBeaeHi.
8) KpuTepii ouiHOBaHHA NoAaHi nicas BiAnosiaen Ao 3aBAaHb.

9) AKLLO BM NPOBOANTE 3aXMCT YYHIBCbKUX MPOEKTIB, TO MOTUBYITE YYHIB/yYEHULb [0 aKTUBHOIO
06roBOpPEHHsA 3aNpPONOHOBAHMX MPOEKTIB.

10) 3a pesynbTaTaMy 3aXUCTy MPOEKTIB BMUCTaBTE YUYHAM/YYEHULUAM MNiACYMKOBI (TemaTuuHi)
OUiHKK. Nepea BUCTaBAEHHAM OLIHOK 3aNpPOnoHyiTe YYHAM/YYeHMLAM MPOBECTU CaMOOLLiHIO-
BaHHA, B3aEMOOLLiHIOBaHHA, 06roBopiTb CUbHI 1 CNabKi CTOPOHM MPOEKTY, MOXKJINBOCTI MOro
3aCTOCYBaAHHA.

11) 3a ymoBM NpoBeAeHHsA NiACYMKOBOI KOHTPOAbHOI pob0TK, 3aBYacHO 3abe3neyTe yyHis/yye-
HULb 3aBAAHHAMM.

|. Opranisauifina yacTmHa (2-3 xB)

Il. 3axmcT iNgmBigyanbHMx (rPyNnoBMX) NPOEKTIB.



lll. MiacymkoBui Tect 3 Temu «baratorpanni kytu. Mpramm»

Ha pucynky sobpaseno npusmy ABCA B C,. fxe i3 A,

TBEPOKECHD — HeraBI/IIII)He?

Bapiant 1

B,
B
A b B r A
OeHOBaNH AA | BB CC, = AA, = B4, — ZACB =
IIPU3MU . . . BB JTiaroHaJIb _ JACB
€ TPUKYTHUKHA ! IpU3MU 1ot
Axmio kyr BAC — nmiHifHUNE KyT JBOTPAHHOTO KyTa 3 pe- b B Q
OpoM a (IuB. PUCYHOK), TO 000B I3KOBO ...
A b B r A
allb ABla | AB1b | AClc cllb a
A
Cc
¢ £
Cyma moB:KHH ycix pedep KyOa mopiBHioe 72 cm. Busuaure 00’em Kyda.
A b B r A
216 cm? 12 cm? 144 cm?® 864 cm? 18 cm?

Ha pucynxry so0paskeHO IIPSIMOKYTHHE 1 IIIECTUKYTHUK, SK1
€ IpaHsAMH IIPABUJILHOL IpuaMu. [lepumerp mecTUKyTHHKA

CTAaHOBHUTH 48, a TaroHaJIb TPIMOKYTHHUKA JIOp1BHIOE /145 .

Busuaure mronry 014HOI IIOBEPXHI IPU3MH.

A

b

B

r

A

64

72

96

120

432




50

OCHOBOIO TTOXHJIOI IIPU3MHU € IPSIMOKYTHHK 31 CTOpOHAMH 7 ¢M 1 5 cM, OiuHe pedpo IIpus-
M, 3aBOOBKKH 12 ¢M, HaXHJIeHe [0 IJIOIMHN OCHOBH i kyToM 30°. O0umciiTh 00'eM

OPU3MU.

A

=

B

A

420 cm?

288 cm?®

144 cv?®

210 cm?

280 cm?

OcHOBOIO IIPAMOI IIPU3MH € IIPAMOKYTHUN TPUKYTHUK, KATETH SKOI'0 JOPIBHIOITE 6 CM
1 8 cm. 3HaUmITE JiaroHaJb HAMOLIBIIOL O1YHOI IpaHi i€l Mpr3Mu, SKIIO 11 BEcoTa I0-

piBHIOE 21 cM.

A b B r A
J79 em 11 cem J85 om 13 cm 10 em

SHaNIITE IJIOILY O1YHOI II0OBEPXHI IIPABUJILHOI YOTUPHUKYTHOI IIPHU3MH, J1aroHAJIb SKOI

JIOP1BHIOE 6\/§ CM 1 HaxXWJIeHa 0 ILJIOIIMHYU OCHOBH mig KyTom 30°.

A

b

B

r

A

108 cm?

54\/6 cM?

364/3 cm?

54\/§ cMm?

27\/6 cMm?

IImoma miaroHaJIBHOrO IIepepisy IPSMOKYTHOIO IapaJsieselrnensa cTaHoBuTh 130 cv?.
3HaNIITEH ILJIONLY IIOBHOI IIOBEPXHI IIapaJiesieniiiesa, CTOPOHH OCHOBHU SIKOT'O CTAHOB-

aatb 12 em 1 5 em.

A

A

400 cm?

340 cm?

460 cm?

190 cm?

120 cm?

IImoma glaroHaapHOIO IIEpepi3y Kyda JOpiBHIOE 64+/2 cm?. O6umciTh IIOBHY IIOBEpPX-

HIO Ky0a.
A b B r A
5124/2 cm? 125 cm? 128 cm? 384 cm? 10244/2 cm?




10. V criibky pasiB 30LIBIIATHCS 00’ €M IIPABUIBHOI YOTHPUKYTHOL IIPU3MHU, SIKIIIO CTOPOHY

OCHOBH 301IBINTUTHA BTPUYi, & BUCOTY 30LJIBITUTH BABIU1?

A b B

r A

y 18 pasiB y 12 pasiB B 9 pasiB

y 6 pa3iB B 4 pa3u

11. 3agaHo ABAHANIATHUKYTHY HPHU3MY. Y CTAHOBITE BiAIIOBIHICTE MisK IIOYATKOM PEUCHHS
(1-3) Ta #toro 3akinuenuam (A—J]) Tak, 11100 yrBOpHIIOCS IpaBUJILHE TBEPIKEHHI.

Ilouamox peuerns

1 KurbKicTh rpaHel mpu3aMu JOPIBHIOE

2 KigbkicTs giaroHaJsiei IIpU3MU JOPIBHIOE

3 KigbKicTh TPUTPAHHUX KYTIB IIPU3MHU JIOPIBHIOE

3akinuenHa
PeUeHHs

A 12.

B 14.

B 24.

I' 100.

JI 108.

12. Bumipu mpaMOKyTHOro mapasiesieliiena JOpiBHIOTE 5, 3 1 4. Oguaunill BUMipy —
OyIb-sIK1, aJie OQHAKOBI JJIA IIOJAHUX YKCeJI. Y CTAHOBITH BIAIIOBIIHICTh MIK ITIOYATKOM
peuenHs (1-3) Ta fioro 3arxindeHHsaM (A—]J]) Tak, mo0 yTBOpHMJIOCS IIpaBUJIbHE TBEP-

OsKeHHS.

Ilouamokx peuenHs

1 Cywma moB:kuH ycix pebep IPAMOKYTHOTO Irapa-
JIeJIeminenqa JOPIBHIOE

2 JloB:kmHA OlaroHAJI IPAMOKYTHOIO IIapaJiesie-
mimena JOP1BHIOE

3 Ilsomra moBHOI ITOBEPXHI ITPSIMOKYTHOTO I1apaJsie-
JIeTinena JOPIBHIOE

3aKIHUeHHA
PeUeHHs

A 5V2.
B 10V2.
B 60.
T 48,
11 94.




13. CropoHU 0OCHOBM HPSMOKYTHOI'O HapaJiesIelliesa JOPIBHIITE 3 ¢M 1 6 ¢M, a JlaroHaJb
rmapaJieserninena JopiBHIOe 7 cM. SHANIITEL 00 €M IIapaJiesieline/a.

Bionoagiow.

14. Biuni pebpa TPHUKYTHOL IIPU3MHU, 3aBIOBKKH II0 7 CM, a BIACTAHI MiK HUMU CTAHOBJIATD
17 cm, 17 em 1 16 cm. O0uUmCITITE 00’€M IIPHU3MI.

Bionosiow.

15. I3 Touok A1 B, mio sieskaTh HA PI3HUX IPAHAX JBOMPAHHOIO KyTa, BeIudnHow 30°, mIpo-
Beneno neprneHnurysapu AK 1 BM no pedpa kyra. SHAUIITL NOBKHUHY Blapiska AB,

armo AK = \/g cM, BM =3 cm, KM = 4 cm. ¥V BIAOOBIAB 3aIHUIITL KBAAPAT IT1€]l JOBIKI-
HH.

Bionosiow.



16. Ocuosorw mpsiMoro mapaJiesemninena € pom6. [Lmomn miaromassHUX mepepisiB mapaJsie-
Jiermitieqa J0piBHOOTE 16 ¢cv? 1 30 cv?. O0UYHCIIITD IJIOILY O1YHOI ITOBEPXHI MapaJiesierri-
mmena.

Bionosgiow.



3.

BapianTt 2

1. Sxmo npuama ABCDMA B,C,D M, npama, 10 ... B___GC
A | I\\ Dl
I i
I I
I A
| A
I (I
| _-4C}
. SR p
7 \
A—
M
A =) B r A
ClM 1
AAAM, | zMmMD<o9oe | AAMM— | CM—sucora |
IIPAMOKYTHUK IIPU3MH
IPU3MU
2. Axmo xyr AOB — niHIAHUA KyT IBOIPAHHOTO KyTa 3 pe-
OpoM a (IHB. PUCYHOK), TO 000B I3KOBO ... « ZL
A b B r A
/Z/AOB= | ZAOC= | ZACB= | ZABO= | ZCAB-=
=90° =90° =90° =90° =90° a ¢
0
B
n 5
Cyma noB:kuH ycix pedep kyda mopiBHIioe 60 cv. O0UmCITITh ILJIOILY TOBEPXHI Ky0a.
A b B r A
150 cm? 25 cm? 100 cm? 15 cm? 225 cm?

Ha pucynry 300paskeHO IPSIMOKYTHHK 1 BOCBMUKYTHHK, SKI

€ I'paHdAMU I'IpaBI/IJIBHOi ITPU3MH. HepI/IMeTp BOCBMURKYTHHEAQ

CTAaHOBUTH 56, a JiaroHaJb NPSIMOKYTHHUEKA HOpiBHIOE /130 .
Busuaure mutonry 619HOT ITOBEpPXHI ITI€] TPU3MHU.

A

63

b

B

r A

119

504

112 49
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OcHOBOIO TTOXMJIOT IPU3MHU € IIPAMOKYTHHUK 31 cTOpoHaMu 7 ¢M 1 5 ¢Mm, OiuHe pedpo, 3aB-
JIOBJKKH 16 cM, yTBOpIOE 3 BUCOTO0 Mpu3Mu KyT 60°. O0UuCIITh 00’ €M TPU3MMU.

A =) B r A
560 cm?® 35 cm? 70 cm? 384 cm? 280 cm?

OcHOBOIO IPAMOI IPU3MHU € MPAMOKYTHUH TPUKYTHHUK, KATeT SIKOr0 JTOPIBHIOE 12 cM,
a TIII0TeHy3a CTaHOBUTH 13 cM. 3HAWIITE JlaroHaIb HAMMEHIIol O61YHOI rpaHl IPU3MH,

SIKITIO 11 BHCOTA JIOP1BHIOE V11 e
A b B r A
V155 cm 6 cm \/g cM 12 em 5cm

SHaNIITE IJI0ILY O1YHOI II0OBEPXHI IIPABUJILHOI YOTUPHUKYTHOI IIPHU3MH, J1aroHAJIb JKOI

JIOP1BHIOE 6\/§ CM 1 HaxXWJIeHa 0 IJIOIIMHYN OCHOBH IIig kyTom 30°.

A

b

B

r

A

81\/§ cm?

10843 cm?

81\/5 cm?

54\/6 cm?

54\/5 cm?

IImoma miaroHaJIbHOro Imepepisy IPSMOKYTHOIO IIapaJsieselrnnena cTaHoBuTh 120 cv?.
3HaNIITE IJIOILY IIOBHOI IIOBEPXHI IIapaJsieselnnena, SKII0 CTOPOHK OCHOBH JOPIBHIO-

I0Tb S cMm 1 6 cM.

A

A

672 cm?

432 cm?

384 cm?

336 cm?

168 cm?

IImoma miaroHaJIBHOTO HEPEPI3y KyOa JOPIBHIOE 25v2 em? O6uucitith 06'em KyOa.

A

b

B

r

A

200 cm?

150 cm?®

125 cem?®

175 cm®

25042 cm?




10. V crigbky pasiB 30LIBIIATHECT 00'€M IIPABUJILHOI TPUKYTHOI IIPU3MH, SIKIIIO CTOPOHY
OCHOBH 301JIBITIUTH BBIYl, & BUCOTY 30LJIBIITUTH BTPUY1?

A =) B r A
y 18 pasiB y 12 pasiB B 9 pasiB y 6 pasiB B 4 pa3u

11. 3amaHo IATHAOUATHKYTHY IPU3MY. Y CTAHOBITH BIAMOBIAHICTH MIsK II0YATKOM pPEYEH-
Ha (1-3) Ta #ioro saxinuyeHHaM (A — J]) Tak, 11100 yrBOpHJIOCS IIPABUJILHE TBEPIKEHHSI.

Ilouamox peuerns 3akinuenHa ABBTI[Q
1 KinpkicTh pebep IIpu3MU JOPIBHIOE DeueHHs
2 KigbkicTs giaroHaJsei IIpU3MU JOPIBHIOE A 15.
3 KlabKicTh TPHUIpaHHUX KYTIB IIPHU3MH JOPIBHIOE b 30.
B 45.
I' 150.
JI 180.

12. PeGpo kyba mopisuOe 5. OquunIlg BUMIpY — OyIb-AKa. Y CTAHOBITE BiIIOBIIHICTD MiK
mouaTroM pedeHHs (1-3) Ta iioro 3akinuernusam (A — JI) Tax, 11100 yTBopHI0CS IpaBUIIh-
He TBePI KeHHI.

Ilouamox peuenHs 3axiHuenHs ABBT
1 Cywma moB:xuH ycix pebep Kyba JopiBHIOE DeueHHs
2 JloB:xkuHa giaroHaJl Ky0a JOPIBHIOE A 543.
3 Ilsoma moBHOI mOBepxHI Kyba JOpPiBHIOE B 52.
B 60.
I' 150.
I 125.

10



13. CropoHU 0OCHOBM HPSMOKYTHOI'O HapaJiesielliesa JOPIBHIOTE 3 ¢M 1 4 ¢M, a JlaroHaJb

mapaJiesierniieaa CTAaHOBUTE 61 cM. 3HaimITEL 00 €M HapaJieserniiesaa.

Bionosiob.

14. bBiuni pebpa TpUKYTHOI IPU3MHU JOPIBHIOITE 110 20 ¢M, a BiICTaHl MiX HUMU CTAHOB-
Jatb 10 em, 10 em 1 16 cm. O0umcsiTh 00’€M ITPU3MU.

Bionosiob.

15. I3 Touok A1 B, mo jesxaTs HAa PI3HUX IPAHAX JBOMPAHHOIO KyTa, BeJIUYNHOK0 60°, IIpo-
BesleHO nepreHAuKyIapu AA, i BB, no pebpa kyTa. 3HaiIiTh T0BXKUHY Bigpiska A B,,
axmo AA, = 2,5 cm, BB, = 4 cm, AB =12,5 cm.

Bionosgiow.

11



16. Ocuosorw mpsamoro napaseserrimeaa € pomo. [Lonn giaroHaaIbHUX MepepisiB JOPIBHIO-
10oTh 10 ecm? 1 24 cv2. O0UmCIiTh IUIOILY 01YHOI II0BEPXHI IIapaJjiesiemine/ia.

Bionosgiow.

12



Bignosini o TecroBMx 32aB3aHb

BapianT 1 BapianT 2

1. T. 1. B.

2. Bb. 2. b

3. A 3. A

4, ]I 4, B.

5 T 5. .

6. B 6. Bb.

7. B 7. I

8. B. 8. Bb.

9 T 9. B.

10. A. 10. b.

11. 1-B,2-]1,3-B. 11. 1-B,2-J1,3-Bb.
12. 1-T,2-A,3-]. 12. 1-B,2-A,3-T.
13. 36 cm?. 13. 72 cm’.

14. 840 cm?. 14. 960 cm?.

15. 19 em2 15. 12 cwm.

16. 68 cm>. 16. 52 cm2

Ta6nmua OUIHNIOBaHHS

Ne 3aBmauus 1 2 3 4 5 6 7 8 9 10
bann 1 1 1 1 1 1 1 1 1 1
Ne 3aBmanusa 11 12 13 14 15 16 17 Cyma

Bbannu 3 3 2 2 2 2 2 24

Kpurtepii oyiHioBaHHA
1) KoediirieHT OIIIHIOBAHHS: % =0,5.

2) Koediient omiaoBanas 0,5 MHOKHMO HA KLIBKICTH HAOPAHUX 0aJjiB 1 OTPHMAEMO
OITIHKY.

Hampurian, yuens/yuaenuiia Haopas/Hadpasa 20 TectoBux 0asIiB 3a pe3yIbTaTaMH Tec-
TYBaHHSI.

Tomi, omuka: 20 - 0,5 = 10 (6ams).

13



IV. Pednexcis (1xB)

300pasiTh CX0M YCIIXY 1 IT03HAYTE CBIf pilBEHD
PO3YMIHHSI TEMH YPOKY.

1 cxogmaka — «MeHl1 cKkj1agHO, TOTPIOHO IIIe II0-
IIPAIIOBATH».

2 cxogmHKA — «f IMochk 3po3yMiB/3po3ymijia,
aJie Ie Maiw 3alUTaAHHI.

3 cxommaka — «Mosky po3B’sa3yBaTH 3aBIaHHS
CaMOCTIITHO».

4 cxogmHka — «MoOKy HOACHUTH 3aBIAHHS 1H-
IIIFIMD.

14
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