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9 1. ChopmyBaTu 3maTHiCTH A0 Oe3mocepegHHOT0 MOPiBHAHHSA
KYTiB, BUMIipIOBaHHSA ¥ nOOyZOBM KYTiB 3a JOIOMOTOIO
TPAHCIIOPTHUPA.

2. YTOYHUTH YABJEHHA NOPO IPAMi, rocTpi # Tymi KyTwH,
chopMyBaT YABJIEHHA IIPO PO3TOPHYTUN KYT, CYMiKHIi,
BepTUKAaJbHI, BIIMCaHI W IleHTPaJibHI KyTH, 3JaTHICTHL JO0 IX
po3ITidHaBaHHS, BUMipIOBaHHSA I TOOYIOBU.

3. IloBTOpUTHU Ta 3aKpinuTU MaTepiana, BUBUeHui y 4 KJaci.

Ha ypokax 1-9 akKmeHT poOuUThCA Ha PO3BUTKY TI'€OMETPUYHOI JIiHil
KYpCy, PO3INNPEHHI yABJEHb YUYHIB IIPO KYTU Ta IXHI BUAU, NOPiBHAHHI,
BUMipIOBaHHA ¥ MOOYJZOBY KYTiB 3a JOIOMOTOI0 TpaHcmopTupa. Ha ocHOBi
HOBUX METOJIiB Po0OOTH 3 KyTaMM YYHi HIPOBOAATHL HECKJAMHI JOCIim:KeHHA i
BUBOJATH JesdKi 3aKOHOMIpHI 3B s3KM MK eleMeHTaMy I'eOMEeTPUUYHUNX
(iryp.

K Bsasmauasocsa BuIlle, BUBYUEHHA HOBUX TeM Y [JaHilli dYacTuHi
IMOCiOHMKAa, Y TOMY UYMCJi ¥ BUBUEHHSA KYTiB, IIPOBOAUTLCA MHapajieIbHO 3
IMIOBTOPEHHSAM OCHOBHOT'O 3MicTy Kypcy 4 Kiaacy. OcCKinbKM OaHI YPOKHU €
3aBepHIAJbHUMU IJIsA KYpCy MIOYATKOBOI IMKOJIU, TO KOMKEH i3 HUX Tpebda
BUKOPHUCTOBYBATHU [IJIA IIOBTOPEHHS, CHCTeMaTH3allil I ysarajlbHeHb 3HAHb.
YHaCIiIOK MpoIeieBTUYHOrO XapaKkTepy 3alpOIOHOBAHOI0 MaTepiany, 00 em
poboTu Han HOBHUMHU TeMaMHU MOXKe OyTm abo 3MeHIIeHui, AKIIO IIOTpidHa
cepiiodHa mopoOka umcJjoBoOl JiHil Ta JiHil TeKcTOBUX 3amau, ad0, HaBIIAKU,
30i/IbIlIeHnII, SAKIIIO OCHOBHHI MAaTepiaJ Kypcy B3aCBOEHO Ha JOCTAaTHBOMY
piBHi.

Ha ypomi 1 craBuThCcA IHUTAHHA IIPO CIOOCOOW IIOPiBHAHHA KYTiB.
3BUYANHO B CTAapHINX KJacax IIPaBUJIO MOPiBHAHHA KYTiB MOBiIOMJIAETHCA
VUHAM y T'OTOBOMY BHIVISIAi, 1 Ile OOI'PYHTOBAHO: 3aHAATO BEJIUKUHA 006 €M
MaTepiajly IOTpiOHO BBECTHM Bigpasy, a TOJIOBHE, PO3B SA3YIOTHCA I1HIIL
3alauyi — He PO3KPUTTA IMOXOIKEHHS IeOMEeTPUYHUX IIOHAThb, a BCTAHOB-
JIEHHSA JIOTIYHMX 3B A3KIiB MisK HuMM. Y pe3yJbTaTi 3MicT mpaBujIa 3aJuila-
€ThCA He YCBiIOMJIEHUM YUYHAMU, 10 MOPOJAKYye (hopmMasisM He TiJIbKU B 0TO
3aCBOEHHI, ajie I y BUBUeHHI reomeTpii B nmijzomy. [laHnuii ypoK cupaMOBaHUMI
Ha Te, IOO PO3B A3aTH TaKe IPOTHPiUUYA, a 3 iHIIOro OOKY, IOBTOPUTHU
BHBUCHMI I'eOMETPUUYHMI MAaTepiaja i MMOTpeHyBaTH YUYHIB y pPO3B sI3aHHI
3amady Ha napoOu, HepiBHOCTEeH, y MAiAX i3 HATYypaJbHUMM YHCJIAMHU U
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IIepeTBOPEHHI iMEeHOBAaHUX 4YMCeJ, CKJAaJaHHI (POopMyJ 3aJIe’KHOCTI MixK
BeJINUMHAMMU Ta iH.

Ha erami akrtyamizamii 3HaHB TOTPiOHO MOBTOPUTH 3 YUYHAMM BUBUEHI
reoMeTpuuHi (irypm, moTpeHyBaTH PO3YMOBi omepariii # oOumcJIIOBaJbHI
HaBUYKHN, a Ha 3aBepIeHHs — 3allpONoHyBaTH iHAUWBiAyaJabHEe 3aBIaHHA,
sAKe HAaIiJoe IX Ha mo0yIoBY aJropuTMy HOpPiBHAHHA KyTiB. HaBememo
MOJKJIMBUM BapiaHT IIPOBeJEHHS eTaly akTyaJisaiil 3HaHp Ha ypori 1.

1. MaremMaTuyHUN UKTAHT

— O0uMCIIiTh i 3aIUIIITh TIABKY BigIOBiIi:

« 3meHmriTh 60 Ha 8.

+ 30inpmriTh 49 Ha 6.

« 3menmriTs 560 y 8 pasis.

« 36iapmIiTe 7y 9 pasis.

« Ha ckinbku 84 Ginbime 3a 28?

« ¥ ckinbku pasiB 40 menmie Big 240?

« 3HAUIITHL YMCJIO, IIIOCTA YacTHHA AKO0ro mopiBHioe 102.

- 3HauigiTe uBepTh Big 68. (52, 55, 70, 63, 56, 6, 612, 17.)

— Ha aki rpynm mo:kKHa po3butm maHuil pan uwmcea? (3a KigbKicTio
nudp y 3anucy — ogHomudposi, ABOIUMPOBI Ta TpUIM(MPPOBi; 3a KPATHICTIO
2 — mapHi I HemapHi; 3a KpaTHicTio 10 — Kpyrii Ta HeKpPyIJi; 3a CyMOIO
mudpp — 6, 7, 8, 9, 10 a60o 11, ogHaKOBI Mu(pu B 3a0uCy YU Hi TOIIO.)

Ha goriri 6ia orpuMaHux nu@dp BUCTABIASIOTHCA OYKBU:

52 55 70 63 56 6 612 17
I r p VvV JJ & A H

— PogramyiiTe oTpuMaHiI umciia B MOPAAKY 3POCTaHHSA Ta IIPOYUTANTE
orpumasne cjaoBo. (PHIT'YPJIA.) Mae Bouo 3Hauenna? (Hi.)

— 3akpecniTh 2 OYyKBU TaK, II00 BUHIIOB MaTeMaTHUYHHII TepMiH.

(@PHITYPIAA)

2. — HasBiTh reomerpuuHi Qirypu, ki Bu 6aunTe Ha PUCYHKY.
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— ki ¢pirypu mo:kHa HeoOMe:xkeHo mpomoB:Kutu? (Ilpamy, mpomiusb,
CMOpPOHU Kyma.)




— S mpoBOAKY BiApiBoK, AKUM CHOJyUYa€e IMEHTP KOoJia 3 TOUKOIO Ha Hiii.
o Buiimao? (Paxiyc.)

— IIlo mmikaBoro Bu 3uaeTe mpo paxiyc? (Yci pamiycu ogHOro KoJia piBHi,
pazmiyc mopiBHIOE MOJIOBUHI giameTpa.)

— fKkuii 3B 130K MiX MHOTOKYTHHKOM i JijamaHOIO JiHiero? (MHOIOKYT-
HUK — Ile 3aMKHYyTa JJaMaHa JIiHid.)

— SKi me mmocki reomerpuuHi irypu 3Haere? (TpUKyTHUK, TPAMOKYT-
HUK, KBagparT, oBaJI ToIo.) A npocroposi ¢irypu? (Kynsa, kyb, mapaseerrimnesn,
IMUJIiHAD, KOHYC, IIipamizga.)

3. — HumMm € cToponu KyTa — Bigpiskamu uu npomeuamu? (IIpomensamu.)

— SAKII0 IPOJOBXKUTHU CTOPOHU KyTa, TO BUIIEe TOM cCAaMUM KYT UM iHITNI?
(Toit camuit KyT.)

— fki 6yBatoth Bugu KyTiB? (IIpsami, rocrpi, Tyri.)

— IToxkakiTh OJIIBISIMU MOJEJb I'OCTPOrO KyTa, IIPSIMOTO, TYIIOTO.

— YAaBiTh, IO BaIlli OJIIBIII — Ile CTPiIKU rogmHHMKa. BukjamiTs ix Ha
ImapTi Tak, 1mo0 BOHM mokasyBagu 1 rom, 2 rom, 3 rom, 4 rom, 5 rox. Illo
BimOyBaeThbcA 3 KyToM MisKk HuMu? (Biu 36iab1ryerses.)

— 3HAUNUTH, MU MOKEMO CKas3aTHh, AKUHA KYT MiK CTPiIKaAMU roguHHUKA
Oinbiie, a axuii — meHme? (Taxk.)

4. ITaguBigyaJibHe 3aBIaHHA

Ha cromax y KOKHOrO yYHSA BUpPi3aHi 3 KOJBOPOBOTO mamepy (Ha-
MIPUKJIAZ, KOBTOTO Ta CHUHBOTO) MOJEJi I'OCTPOro ¥ Tymoro KyTiB (pmc. 1).
Mogenb rocTporo Kyra (MKOBTOTO KOJBHOPY) 3a ILIOIIEI0 3HAYHO TIEPEBUIIYE
MOJIeJIb TYIIOTO KyTa (CUHBOTO KOJIBOPY).

— IlopiBHANTE KYyTH 3a JOIIOMOI'OI0 HaKJIaJgaHHS.

L

Pwuec. 1. Puc. 2. Puc. 3.

IIpu BuUKOHAHHI MaHOro 3aBAaHHS YacTHHA YYHIB 30Pi€HTYEThCSA Ha
ILJIOIITY MOJeJieH i, po3TallyBaBIIU Ty KYyT ycepeauHi rocTporo, 3poduTh
BHCHOBOK IIPO Te, IO CHUHiN & KyT MeHIre Bim sxoBtoro (puc. 2). Imma
YyacTHHA YYHIB HA OCHOBI HpPOBeAeHOI MmiATroTOBUOI POOOTHM 3H0TragacThCsd,
1[0 HMOPiBHIOBATH IMOTPiOHO CTYMiHB ~PO3BOPOTY CTOPiH KyTiB, i 3po0OUTH



BHCHOBOK, IO Oiapmimuii KyT — ' cumiii® (todro Tymnuii) (puc. 3). Orixe,
(ikcyeTbcsa mpobeMHa CUTyaIlisd.

Ha erani mocTaHOBKM HaBYaJBHOI 3aJa4i BCTAHOBJIIOETHCH, de U womy
BUHUKJIO YTPYAHEHHA, 1 CTAaBUTHCA Mema HaBYaJbHOI AiAJIBHOCTI.

— fke daBmanua Bu BukoHyBaau? (IlopiBHioBanu KyTH.)

— Yomy Bu He 3MorJyii oOr'pyHTYyBaTH cBoi moaurii? (Ham He Bimomwuii
crocib IMOpiBHAHHSA KYTiB.)

— IITo x Ham Tpeba 3pobuTu — mocrtaBTe mepen coboio memy. (Ham
MMOTPiOHO MO0y AyBaTU AJITOPUTM MOPiBHAHHA KYTiB.)

— Chopmyioiite memy ypokry. (" IlopiBHAHHA KyTiB .)

Ha erami "BigkpurTa® HOBOro 3HAHHA CIOYATKY YYHI BHOHPAIOTH
crmoci6 miifi, a moTiM Ha MOT0 OCHOBi BMBOAATEL AJITOPUTM IOPiBHAHHSA KYTiB.

— fAKuM crmocoboM MU IIOPiBHIOEMO II[OCh, HAIIPUKJIAJ, TOBOPMMO — OJHA
JIOAMHA 3Hae OijbIle 3a iHimy, abo OijbIe umcsao, yacTka, Apibd, ¢irypa 3a
miomniero? (MeHIire Mae MicTUTHCA B O1JIBIIIOMY, CKJIAZATH IOT0 YACTHHY.)

— 3HauuTh, AK HaMm Tpeba Hakrjgactu Kytu? (IIlo6 ommH KyT CKJamas
YaCTUHY BiJ iHIIOrO.)

— Yomy K Bac He BJIAIITOBYE 3alpPOIIOHOBAHUU CIIOCI0 ITOPiBHAHHSI,
KOJIM CHHiI KyT po3micTuBca Bcepenamui xkoBToro? (CTtopoHHM KyTa — IIe
npomeHi. JAKII0 iX MPOTOBKUTU, TO BHUIHO, IO CUHIM KyT He 3HAXOAUTHCA
BcepeauHi :KoBTOrO (puc. 4).)

Puc. 4. Puec. 5.

Hami MoKkHa pos3gaTwm YYHAM MOJeJi CHUHIX KyTiB, IIOpPiBHAHHI 3a
PO3MipOM i3 JKOBTHUMMU.

— HakaaniTh cuHi KyTH OAMH Ha OJHOTO I MepeKoHauTecs, 1110 BOHU PiBHI
(puc. 5).

— Yu He HABOAUTH IIe Bac Ha AYMKY, AK IOTPiOHO HaKJACTH CHUHIN i
JKOBTHII KyTH, 1100 JOBigaTuCsa, KOTPUl Ke 3 HUX OijbIle, a AKUNA — MeHIIe?
ITopagbTech y rpymnax.

s 3pydyHOCTI y4YHI HpaIfoloTh Temep i3 MoaeaAMU KYTiB, IIOPiB-
HAHHUMHA 3a po3MipoMmM. BoHu mpomoHyioThL c¢BOi Bepcii. fAKIimo 1i Bepcii

6



HeIIpaBMJIbHi, TO BUNTENb ab0 XTOChH i3 AiTeil IX CIPOCTOBYIOTH, HAIIPUKJIAT,
(puc. 6, 7, 8):

al

Puc. 6. Puec. 7.
|
|
l

Puc. 8. Puc. 9.

Y pesyisbTaTi eKcliepuMeHTYBaHHSA YYHI MOBMHHI BUUTH Ha IPaBUJb-
HUHN crocid HaxkJaganusa KyTiB (puc. 9), mo ¢ikcyeTbcs 3a JOIOMOTOIO
aJITOPUTMY ¥ OIIOPHOT'O KOHCIIEKTY, HAITPUKJIA, TaK:

Anropur™M HOPiBHAHHSA KYTiB OnmopHMii KOHCHEKT

Haxkaactu KyTu Tak, mob ogHa iXHA cTOpoHA 306irmacs

Yu 36iraucsa nBi
igmIi cropoHu?

\ 4 \ 4

Memnmie Toif KyT, cCTOpOHA
Kyru piBHi SKOT0 3HAXOIUTHCA
BCEPeaMHi iHIIIOro KyTa

Ha 3aBepmieHHA OTpUMaHWM BUCHOBOK 3IiCTaBJIAETHCA 3 TEKCTOM
nocibouuka. OTaKe, MOCTABJIEHY IIPO0OJIEMY PO3B A3aHO.

Il 3acBOEHHS AaJrOpuTMy IIOPiBHAHHSA KYTiB Yy IIOCIOHMKY maHO
daBmanua M 1-8, c¢. 3-4, npuuomy M 1-2 y HaBegeHOMY BapiaHTi YPOKY
B)Ke OyJIM BUKOPMCTAaHI I aKkTyaJisallii 3HaHb. ToMy Ha eTalli mepBUHHOTO



3aKpilJIeHHs MOKHA BHKOHATU NPAKTHYHY poborty M 3 (KyTu Kparie
3arOTOBUTH 3a3[ajerifib), a MOoTiM i3 nmuMu camMmuMu Kyrtamu N 4-6 (a). s
caMoCTiiiHOI pobOoTHM i3 caMOIEepeBipKOI0 B KJAaci JOIiJILHO BUKOPHUCTATH
M 8, a BIoMa 3 HOBOI TeMHU 3POOUTH KOHCHEKT, BUBUNUTH OIMOPHUI KOHCIEKT,
M 6 (0) i mogaTKOBO 3a OasKaHHAM — 3aXOILIIOI0UYe JOCIigKeHHa N 7.

Ne 4, c. 4.
A
C / COB < / AOB
£ AOC < £ AOB
0] B
M 6, c. 2.

Ilonarra Oicekmpucu KyTa Gikcye ocoOJIMBUIT BUNAJOK PO3TAITyBaHHS

IIPOMeHs, IIPOBEIeHOT0 BCEPEAHI KyTa 3 MOro BepHINHM, a caMe, KOJI JaHuM
MIPOMiHb AIJINTHL KYT HABIiJI.

A

C / AOC = / COB

O B

YBeleHHA JAaHOI'O IMOHATTSA IIOB A3YETHCA 3 MIPAKTUUYHUMU JisIMH IiTeil
3 IIepernHaluHsA MoJejell KyTiB i BogHOUYac 3 PO3BUTKY IXHBOT'O OKOMIipYy.

N T, e 4.

Ilicisg mepernHaHHA IUIONIMHY BHUpidaHux (Giryp mo OicekTpucax KyTiB
JIiHII 3TMHY MalTh YTBOPUTU HACTYNHI PUCYHKU:

6)

Amnanisyrounm ix, MOKHa 3poOMUTM BUCHOBOK IIPO Te, Io: 1) yci Tpum
OicekTpmcu IOBiJIBHO B3ATOTO0 TPUKYTHUKA IIEPETHYJINCSI B OJHIN TOYIIi;
2) mpu mepeTuHi OiceKTpHC MOBiIBHO B3ATOT0 NMPAMOKYTHHKA YTBOPUBCH
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KBajapaT; 3) NpU IPOTUJIE:KHUX BEPHIMHAX YTBOPEHOIO KBajpaTa BUUNIILIU
Mmapu PiBHUX TPUKYTHUKIB, a IIPU BCiX CTOPOHAX — PiBHI YOTUPUKYTHUKU.

N 8, c. 4.

Y nmanomy 3aBmaHHI MOTPiOHO MOPIiBHATHM KYTHU Ha OKO, I'PYHTYIOUYUCH
Ha Jorimi ' posropraHHsa cropin. Cmocrepiramoum 3a THUM, SK IIOCJIiJOBHO
pO3CYBAIOTLCSA CTOPOHU KYTiB, yYHI IMOBMHHI BMOyAyBaTu iX y HACTyOHIi#A
nocaigosuocti: X, E, O, II, C. Y pe3yabTaTi BUXOAUTEL iM s 3HAMEHUTOI'O
ITaBHBOETUIIETCHKOTO (papaoHa, YWUs TPOOHUILSA [AOTeHep € YHIKaJIbHUM
maM ATHUKoOM ictopii, — XEOIIC. Orxe, naHe NIPaKTHUKO-OPi€eHTOBaHe
3aBIaHHA MOKXHA BUKOPUCTOBYBATU He TiJIbKHU IJA PO3BUTKY OKOMIipY aiTeit
1 KOHTPOJIIO B3aCBOEHHA HUMHU iJel IOpiBHAHHA KyTiB. BoHO € Takox
"MicTKOM ", KU OB sI3y€ PoOOTY 110 HOBii TeMi 3 3aauaMy HA IIOBTOPEHHS
yepes iX 3arajibHy Tematuky — llaBHiit €runer.

Ha ypokax 2-9 3HaioMCTBO 3 HOBUMH T'€OMETPUYHUMU MNOHATTAMU
BimOyBaeThcA aHaysoriuno. ToMy HaBegeMoO JIHUIIIE JIOTIiKY PO3BUTKY 3MiCTy Ha
IUX YPOKaXxX i MOXKJMBI BapiaHTH iHAWBiAyaJbHUX 3aBHaHb IJA CTBOPEHHS
MMPOOJIEMHUX CUTYAITilA.

Ha ypoui 2 yBOgATHCA MMOHATTA PO320PHYMO20 KyTa Ta CYMiKHUX KYTiB
1 YTOUHIOIOTHCA MOHATTA NPAMO20, 20CMP0O20 i MYynozo KyTa.

OueBuAHO, IO, PO3BEPTAIOUM CTOPOHM KyTa, MOXKHA IIPUBECTH iX Y
IMOJIOJKEHHS, KOJIM BOHU YTBOPATHL NpAMY (CTPiIKM Ha TOAUHHUKY, AKi
IIOKAa3yIoTh yac 6 rox; mexxi Bisma Tomro). OO0’ €KTH Ta SABUINA HABKOJIMIII-
HBOTO CBiTy (piKCyIOThCA B cIOBaxX MOBHU. JlaHe 0COOJIMBE ITOJIOKEHHS CTOPiH
KyTa B MOBi 3a()iKCOBaHO TEPMiHOM ~PO3STOPHYTHI KYT.

* Po3zopnymum KyTOM Ha3WBAIOTh KYT, CTOPOHU HAKOTO YTBOPIOIOTH
IpAMY.

Z AOB — po3ropHyTHH

0
A

VYBary miTeir moTpiOHO 3BEePHYTH Ha Te, IO CTOPOHU PO3TOPHYTOTO KyTa
MOKYTh OyTH pO3TaIllOBaHi AK 3aBrOJHO, a He TiJIBKM TOPU30HTAJIBHO.
T'opusoHTaIBHO iX PO3TAIIOBYIOTHh 3BUYANHO JIUIIE AJIA 3PYYHOCTI 300paskeH-
Hs 1 eKOHOMIiI Miciis.



IIBi yacTMHM PO3BTOPHYTOr0 KyTa TaKOMK SABJISIOTH CO00I0 0COOIMBUI
BUIIQJIOK B3AaEMHOT'O PO3TAIlyBaHHA KYTiB, IO MTO3HAUYAIOTh TePMiHOM
"cyMmiskHi", TOOTO Hepo3pusHo TOB s3aHI MiK €000, KyTH (mOpiBHSIITE,
HAIIPUKJIAL, i3 IOIIMPEHMM y MOBi TepMiHOM ' cyMiskHiI Kimmatm' ). Yumi
IIOBUHHI BUSABUTHU TaKi MABI iCcTOTHI O3HaKM CcyMiKHMX KyTiB: 1) onmHa
CTOPOHA CYMiKHUX KYTiB € CIIiJIbHOIO; 2) ABi iHIIIi 10TO CTOPOHU YTBOPIOIOTH
npAMy. A Taki o3HaKMW, SAK pPO3TAIIyBaHHA KYTiB Ha ILJIONINHiI, B3a€MO-
3B A30K Mi)X yaCTMHAMM PiBHI — He piBHi" TOIIO icTOTHUMU He €.

« CymincHumMu HAa3UBAIOTh KyTH, ¥ AKUX OJHA CTOPOHA CIIiJIbHA, a ABi
1HIIII CKJIaJal0Th IPAMY.

C
ZAOC i £ COB — cymixui
A 0] B
Y posropuytoro Kyra, IK i B Oyab-IKOro Kyra, € OicekTpuca. Bona
TaKoK (iKcye ocobsamBe SBHUIINE, IILOIO Pasy — OCOOJUBHII BHUIAIOK

B3a€EMO3B A3KY MiK Kyramu, ix piBHOCTi. ToMy KOMeH i3 piBHUX KyTiB
omep:KaB 0cOOJUBY HasBy — npamuil KyT. Cmocid 3HaXOmKeHHS IPIMUX
KyTiB i iXx moOymoBu 3a JOIIOMOIOI0 KPEeCJISIPChbKOT0 KOCHHILSA Jo0pe BimoMuit
YYHAM I1e 3 2 KJacy.

« IIpamum KyTOM Ha3WBAIOTh IIOJOBUHY PO3TOPHYTOIrO KyTa.

C Z AOC i Z COB — upawmi C

I
I
I
I
I
I
I
1
I
I
I
&

[ ] [

A O B A 0 B

OueBuaHO, 10 OyAb-AKMI KYT MOKHA NOPIBHATH 3 IPAMUM KYTOM
yiKe BiIOMUM YYHAM cIloco0oM HakJamaHHA. Toxmi mama Kyra, AKUHA IIOPiB-
HIOIOTH i3 IpPAMUM, MOKJIMWBI 3 BapianTu: BiH MoxKe OyTm abo meHIe, abo
Oinmbire, abo mopiBHIOBaTHM oMy, TOOTO caM OyTW HNPAMUM KYTOM. ¥4YHi
B)Ke B3HAIOTh, IIO0 B MepIIOMY 3 IlepejliiueHUX BUMNAAKIB KYyT Ha3WBAaIOTh
rocTpuM, a B Apyromy — TynuM. HoBuMm masa Hux Oyne Te CIIOCTepeKeHH,
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IIT0 IIPU IIPOBEAEHHI 3 BEPIINHU CYMiKHOTO KyTa OyAb-IKOI0 IPOMEHS, KPiM
OiceKTpucHu, OAWH i3 CYMiKHIX KYTiB BUXOAUTH I'OCTPUM, a iHIIMHA — TYIIMM.

« RyT, meHmuii Big nmpaMoro, Ha3wuBaIOTh zocmpum, a OinbIIUI 3a
NIPAMUN — MYnum.

« IIpominb, BigmMimHUNA Big OiceKTpucu W BUXIZHWII 3 BEpPIINHU PO3-
TOPHYTOT'O KyTa, MiJIUTh MOT0 Ha ABa KYTH, OAWH i3 AKUX — TOCTPUH,
a Ipyruii — TyInui.

Z AOC — rocrpuii
Z COB — rynuii

A (0] B

Och yei Ti cmocTepe)keHHA Ta ' BiAKPUTTA , AKI MAloOTh 3pOOUTH AJIA
cebe yuHi Ha ypori 2. [lna moTuBaiiii miei gigaapbHOCTI 40 eTamy aKTyaJsrisaimii
3HaHb Ha MAHOMY YPOIli MOKHaA BKJIUUTU IOPiBHAHHA NPAMUX 1 TYIUX
KyTiB, IO YYHi B)Ke BMilOTb pPOOMTH, i IIOCTAaBUTH IM IIMTAHHA TIPO
IIOXO)KEeHHA TePMiHIB 'rocTpuil KyT i Tymoumil KyT:

— Yomy, Ha BaIlry AyYMKY, IIi KyTH ofep:Kaji TaKy Ha3By?

ITorim Mo:kHa 3amIpoOmOHYBAaTH iM IHAMBiZyaJIbHe 3aBHaHHA, HABKOJO
OOrOBOPEHHS SKOI'0 I PO3BEPTAETHLCA MPOOJIEeMHA CUTYAIlisd.

— Buxomgsaum 3i 3HaueHBb CJIiB YKPalHCBKOI MOBHU, 3HAWAM Ha PUCYHKY
Ta 3aIUINN HA3BU PO320PHYMO20 KyTa U CYMIHHUX KYyTiB. YCTaHOBU I1XHI
1CTOTH1 O3HAKH.

G

X R

N

L Z Y S |4

IIimx vac oO6roBOpeHHs OiJbIIT BasKJIMBO Te, AK AiTU apryMeHTYIOTH CBOI
Bepcii, HiK Te, BiArazalOTh BOHHU 3araJIbHONPUHHATY HA3BYy UM Hi. Amxe
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CYMiKHMMM MOTJIM Has3BaTHM U KyTU 31 CIiJbHOI CcTOpPOHOIO (Taki, fK,
HanpukJgan, kKytu GHP i PHQ®), i KyTu 3 BiAIOBiIHO mapajieIbHUMU CTOPO-
Hamu (AK XYZ i RSV) — 1e 3aJ1eKUTh BiJ ynomo0aHb aBTOPiB MaTeMaTUYHNX
Teopiii. Ham ke moTpiOHO 3poduTu AiTei ciriBaBTOpaMu IIUX TeOPii, y4acHU-
KaMM IX CTBOPEHHs, II[00 BOHM He IPoOyJM, a IMPOKWJIM HAaBUYAHHS, II[00
HaBYaHHS HAOyJI0 AJsA HUX OCOOMCTiCHOro 3micty . ¥ IbOMY — 3alopyKa
M IIi3HABAJBHOTO 1HTEpecy, i AKICHOTO 3aCBOE€HHSA, 1 PO3BUTKY MUCJIEHHI,
i BUXOBaHHS OCOOMCTOCTi, TOOTO BCHLOI'O TOI'0, YOTO MM CIOJiBAa€EMOCS BiJ
OCBITH.

N 5, c. 8.

a) Mami KyTm MOKHaA IIOpPiBHATU 0Oe3 0Oe3mocepemHbOTO HaKJIAZAHHS,
OCKIiJIbKM 3 NPSAMMM KYTOM BOHM IIOPiBHIOIOTBHCS 3a JOIIOMOTOIO0 KPEeCJsap-
CbKOI'0 KOCHHIIA, a 3B A30K MijK FOCTPUM i TYyIIMM KYTOM BUILINBAE 3 IXHLOTO
3B S3KY 3 IPAMHM KYTOM: SAKIIO TI'OCTPUI KYT MEHIIE BiJ OpaAMOro, a
NPAMUN MeHIIe BiJf TyIIOro, To, BiAIIOBilHO, TOCTPUH KYT THUM OiJbII Oyme
MEeHIIIUM Bix Tymoro. OTike:

Z MDC < £ NBK Z NBK > Z/ AOB £ZMDC < £ AOB

0) IIlo6 moOymyBaTu KYT MO CYMiKHOTO, MOKHA HPOIOBKHUTU KOXKHY
3 1ioro cropin. TomMy O KOMXHOrO MAJIIOHKA € ABa CIIOCOOM PO3B A3aHHS
sagaui. Hanpuknaan, niasa kyra NBK cyMiskHI KyTu MOKHa JOOyIyBaTHU TaK:

N N

M 6, c. 8.

Kyru 1 i 2 € cymisKHUMU Ha pUCYHKax 8 i 2, ToMy IO Ha 000X ITUX
pUCYHKAaX OJHA CTOPOHA KyTiB 1 i 2 € cmisibHOIO, a ABi iHIII yTBOPIOIOTH IPAMY.

T'octpumu € kytu 1 i 2 Ha puc. a, Kyt 2 Ha puc. 6 i Kyt 1 Ha puc. 2;
TynouMu — KyT 1 Ha puc. 6 i KyT 2 Ha puc. 2; npamumu — Kytu 1 i 2 Ha puc. 0.

MNT, e 9.
Toctpi kytu: { I], T, B, I}.
IIpawmi kytu: {C, O, H, U, P, K, V}.
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Tynoi xyru: { A, A, M, JI, II}.
I3 OykB, AKi BXOZATH N0 JaHUX MHOXKWH, MOYKHa cKJiactu ciaoBa: I[BIT,
PUCYHOR, IIJIAMA.

Ha yporkax 3-4 craBuThcA mpobOjeMa BUMipIOBaHHS KYTiB, Koju 0e3-
IMOCEPENHE 1X TOPIBHAHHA HEMOMKJIUBe. B yUuHIB y)Ke HAKONMMUYEHO 3HAUHUM
IocBim ocMucaeHHsA Iiel curyailrii. TyT BoHM (PaKTHUYHO IIOBUHHI IIOBTOPUTU
JJIST MipHM KyTa BeCch TOH NLIAX, AKWI BOHU IIPOXOIAUJIN IIPU ITOOYHIOBi CIIOCO0iB
BUMipIOBaHHSA HOBXKUHU, MacH, 06 €My, ILJIOIIi, a came:

1. IlepeHecenHsa Ha BUMiPIOBAaHHSA KYTiB 3araJbHOTO IIPUHIIUITY BUMi-
pIOBaHHSA BeJWYUH: IMOO0 BUMIPATH BeJIWYMHY, Tpeba BuOpaTH OMMHUILIO
BUMipy ¥ [OOBilaTuCA, CKiJbKKM pas3iB BOHA MICTUTHCA y BUMIipIOBaHIN
BEJIMUMHIi.

2. CoocrepeskeHHs B3a€EMO3B 3Ky MiK BEeIMUYMHOI0 MIpKH 1 3HAUYEH-
HAM BHMIipIOBAHOI BeJIWUMHMN: IIPU 30iJbIIEHHI OAMHUIIL BUMipy 3HAUEHHS
BEJIMUYNHU 3MEHIITYETHCS, a IIPU 3MEHIIeHHi — 301i/IbIITYEThCA.

3. BucHOBOK 1Ipo Te, IO IOPiBHIOBATH BEJIWUYMHMN M BUKOHYBATH HAaJ
HUMH apu@MeTHUYHi il MOMKHAa TiJIBKM TOHl, KOJUW BOHHU BUPaKeHl1 OaHa-
KOBUMU OAUHUISIMU BUMipYy.

4. BUCHOBOK IIpO HEOOXimHicTh BUOOPY €IMHMX MipOK, 3HAMOMCTBO 3
3araJbHONPUNHATUMU OAUHUIAMU BUMIPY U AeAKMMMN iCTOPUYHUMM Bigo-
MOCTSAMU IIPO HUX.

5. Po3B'sa3aHHA 3amay HA NOPIBHAHHA I apudmerwuHi aii 3 Beanuwm-
HaMU, BUPAKEeHUMH B 3araJbHOIIPUMHATUX OAUHUIIAX BUMIipY.

Ilepmri Tpu 3 mepesriveHUX eTalriB yYHi TPOXOAATH HA YPOILi 3, a PEIITy
aBa — Ha ypori 4. OZHOYACHO IIOBTOPIOIOTHCSA OCHOBHI BiZJOMOCTi ITPO BEJIMUYMHU
Ta iX BUMIipIOBAaHHA 3a YMOB IIepeHECeHHs 3HaHb, TOOTO 3aCTOCYBaHHS 1X
I BUMipIOBaHHA KYTiB. 3a YMOBHM HEAOJIIKY Yacy Bech JaHUII MaTepiaj
MOKHa BBECTH Ha OJZHOMY ypoilri. OCKiJIbKHM JIOTiKa BMBUYEHHS BCiX Iiepe-
JiYeHUX NUTaHb HEOJHOPA30BO BUKJAajacAd, TO TYT BOHA He TOBTOPIOETHCA.
Hasengemo sumie BapiaHTy MOTUBYIOUUX 3aBIaHb IJIs YPOKiB 3 i 4.

Ha ypoui 3 Ha erami akTyaJaisanii 3HaHb TIOTPiOHO TOBTOPUTHU 3 YUHAMU
3araJbHUN NPUHIUII BUMIPY BeJWYWH 1 3a/eKHICTh 3HAUEHHS BEJUUYUHU
Bim BuOOpPYy MipKmM (I BUBUYUEHUX BUIAJAKiB), MOPYIIUTU NHUTAHHA TIPO
HeoOXiTHiCTh BUMipHOBaHHA KYTiB (TYyT MOKHa BUKOPUCTOBYBAaTH CHUTYyaIllii,
HaBeleHiI B TEKCTi MiApydYHUKAa), a Ha 3aBEPIIEHHA MOXKHAa 3alpPOIIOHYBATU
imM HacTyIIHe iHAMBiAyaJibHe 3aBTaHH:
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— 3HaUAiTHL, AKi MIipKM MOXHA BHKOPHUCTOBYBATH IJIsI BUMipIOBaHHS
Kyra AOB, i BusaHauTe HaOJM)KeHY BeauuuHy Kyrta AOB B o0OpaHHX
OOWHUIIAX BUMIpY.

YO ANETL
0 BO‘* ‘A

Pisaux BapianTiB Oyzme mocuTh Oarato. IlesKi miTu cKaKyTh, IO OJIs

BUMipIOBaHHA KYTIB HOiAXOAATH MIpKH 0, , 0, 1 05 , 1 HaBITb 3HAUAYTH
npubans3Hi 3HaueHHsa Kyra AOB y nmux oguHUIAX BuUMipy. IHIIi, HaBmakm,
BIIMOBJIATHCA BiJ KyTa 0, AK oAuHUIl BuMmipy. PisHi mosumii mocuay:kaThb
OigcTaBOIO MIJIA IIOCTAHOBKM Memu HAaBUAJBHOI JisIJIBHOCTI — HABYUTHCS
BUMIipIOBATH KYTH, a IIOTIM Ha eTami ' BiAKPMTTA HOBOrO 3HAHHA — IJIs
MO0y IOBY IEPINNX TPHOX i3 mepesiueHnX BUINEe BUCHOBKIiB:

1. IIlo6 BuMipaATH KyT, Tpeba BuOpaTu KyT, AKUN HPUAMAETLCSI 3a
OJUHUITI0O BUMipYy, i JoBimaTucsa, CKiJIbKM pasiB BiH MiCTUThCA y BUMipioBa-
HOMY KYTi.

2. Ilpu 30inbIlleHHi OAMHMIII BUMipy Mipa KyTa 3MeHIIYETLCA, a IPH
3MEHIIIeHHI — 30iJIbIITyeThCS.

3. IlopiBHIOBaTHM Mipu KyTiB i BUKOHYBAaTHU HaJ HUMU apudpmMeTwuHi mii
MOXKHa TLJIBKHU TOMIi, KOJIM BOHU BHUPaKeHi OJHAKOBUMU OAVUHUIAMY BUMIipy.

J1ss 3aCBOEHHA OTPMMAHMX BUCHOBKIB y HiAPYYHUKY AAaHO 3aBIaHHA
N 1-6, c. 11-12, a gy1a 3aKpimieHHsa BUIiB KyTiB — M 7-8, c. 12-13.

N 3, e. 11.

1) LAOB =3 o,; 2) L AOB =14 o,; 3) LAOB =6 o,.

BucHOBOK: 31 3MeHIIEHHAM OAMHHIL BUMipy Mipa KyTa 30iJabIIyeThCs,
a 31 301/BIIIeHHAM — 3MEHIIIYETHCS.

N 4, c. 12.

Y mamoMy 3aBIaHHI BayKJIMBO, ITO0 yuHi OesmocepegHBO BUKJIAJIKU Ha
miaontuHi Kyra MNK pani mipku. lluM He TiJIbKM 3aKPINJIIOETHCA 3araJIbHUMN
MIPUHINII BUMipIOBaHHS BeJWYMNH, a i TOTYETHCS BBeINEHHS MOOJAaBaHHSA Ta
BilHIMAHHA KYTiB, a TAKOX BHCHOBOK aJITOPUTMY BUMipIOBaHHS KYTiB 3a
JOIIOMOT'0I0 TPAHCIIOPTHPA.
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1) £ MNK =5 o,; 2) L MNK = 3 0,; 3) L MNK = 2 o,.
BucHOBOK: 3i 30iJIbIIEHHAM OJMHUIIL BUMipy Mipa KyTa 3MEHIIIYETHCH,
a 3i BMEeHIIIeHHAM — 301JIbITyETHCA.

N5, e. 12.
BinmoBicTi Ha 3anuTaHHs, IIOCTaBJIeHE B JaHOMY 3aBIaHHiI, HEMOYKJIUBO,
OCK1JIbKU MipU KYTiB BUPaKeH1 B PIBHUX OAMHUIIAX BUMIipPY.

M 6, c. 12.

Hexatt /A=a, £ B=b, £C=c¢c, TOHi:
LA=%b; /B=3a; /C=2a;
_1 _q1 . _2
AA—zc, Z B 120, ZC 3b.

Y pesyabrarTi BUKOHAHHSA MOAaHOTO 3aBHAaHHSA YYHI HOBUHHI 3po0OUTHU
BHCHOBOK IIPO Te, IO SAK OAWHUIII0O BUMIpy KYTiB 3pyYHO BUOMpATU SKO-
Mora MEHIIUHN KyT, iHaKIle 3HAUEeHHS Mip KYTiB AOBeNeThbCA BUPaXKaTU
npoboBumu uucigamu. Ile mocayrye oOr'pyHTyBaHHAM BUOOPY fAK 3arajbHO-

. . . . . . .. 1
NPUHHATOI OAMHUII BUMIDY KYTiB HACTINBKM MaJol MIPKH — g YACTHHH
IIPAMOTO KyTa.

N7, c. 12,

Y nmanomy 3aBmaHHI He TLJIBKM BiANpPalboOBYIOThCA BUAU KYTiB, aje i
3aKpiIIoeTbcsd HyMepallid HaTypaJlbHUX UMCeJ, 1X JOoJaBaHHS Ta
BigHiMaHHA.

1) KinpkicTb rocTpux KyTiB — 2, mpaAMux Kyris — 0, Tynux KyriB — 2,
PO3TOPHYTHUX KYTiB — 4, map CyMisKHUX KyTiB — 4.

2) HaiimeHnmie umcio, ske MOKHaA ckJaactu 3 nudp 2, 0, 2, 4, 4, — 20 244,
a Hanbinbmie — 44 220.

3) 44 220 — 20 244 = 23 976.

Ne 8, c. 13.

a) 1) KinrbKicTh roctpux KyTiB — 2, OpAMHX KyTiB — 1, Tynux KyTiB —
2, POBTOPHYTUX KYTiB — 2, IIap CYMiKHUX KYTiB — 2.

2) Haiimewnre uncyao — 12 222, a Haibiabpme — 22 221.

3) 22 221 — 12 222 = 9999.

0) Te came, 110 1 Yy 3aBHaHHI (a).

B) 1) KinmbKkicTs rocTpux KyTiB — 1, mpaAMuUX KyTiB — 4, Tynux KyTiB — 1,
POBTOPHYTUX KYTiB — 6, ITap CyMisKHUX KYTiB — 5.
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2) Haiimenrte uucio — 11 456, a maibinabmie — 65 411.
3) 65411 — 11456 = 53 955.

Ha ypoui 4 wma erami akrtyadmizamii 3HaHb Tpeba 3ragaTu BUCHOBKWU,
OTPUMMAaHiI Ha MOOIepeIHbBOMY YpOIli, i B30KpeMa BHCHOBOK IIPO Te, IIIO
3araJIbHONIPUHHATA OJUHUIA BUMipy HOBHHHA OyTHU KYTOM MaJjoi BeJIMUYUHU,
iHaKIIe BeIWUYMHMU 0araTboxX KYTiB OyAyTh BHUpPaKaTHCS APOOOBUMU UMCJIAMU,
110 HeapyuyHo. TyT Ke MOKHA HMOBiIOMUTH YUYHAM, IO HAKOiJIBII momrupe-
HOIO B JAHUI 4Yac OQUHUIEI0 BUMIPYy KYTiB € rpaayc (mosHauaerbcsa: 1°) —

. . 1 .
KyT, PIBHUH g5 TaCTHHI IPAMOTO KyTa.

1° - S%) YacTUHA IPAMOTO KyTa

I'pagycua mipa 3'asumimaca B CrapomaBHbomy Basimoni 6insire 3000
POKIB TOMY ¥ IIOB A3aHA i3 IIiCTAECATHUPIUHOIO CHUCTEMOIO UMCJIEHHS, AKAa
BUKOpPHCTOBYBaJjlacad B Ti dacu. IIpu CTBOpeHHI MeTPHUYHOI CHUCTEMHU Mip
Hanpukiami XVIII crosiTTa Oyjio 3aIpONOHOBAHO iINTH IPAMUKA KYyT He
Ha 90, a Ha 100 vactur. HoBy ommHUII0O BUMipy HasBaju zpad, ajie BOHA
"He IpUAKUIACT .

Ha 3zaBepirieHHs GaHOTO eTamy [OJIsI CTBOPEHHS IIPOOJEeMHOI cuTyarii
MOKHAa 3alIPOIOHYBATH YVUHAM TaKe iHIUBiayaJbHe 3aBIaHHA.

— 3HAUOITh 3a PUCYHKOM BEJIMUNHY K
kyra MNK, axmio £ PNT = 27°.

Y pesyabTaTi 00rOBOpPeHHS JAaHOTO 3aBHAHHA (PiKCyeThCA YTPYAHEHHS,
IIOB sAA3aHEe 3 THM, II[0 VYHi He BMiIOTh JogaBaTy ¥ BigHiMaTu rpagycHi mipu
KYTiB, He 3HAIOTh Mip KYyTiB pidHOro BUAY (IIPSIMOr0o, POSTOPHYTOI'O Ta iH.).
Ha niiii mifgcTraBi BOHU CTaBIAATH Ilepel cOO0I0 mMemy: HaBUUTHUCA NOLaBaTU Ta
BilHiMaTU rpagycHi Mipu KyTiB I yCTaHOBUTH, UOMY MOPiBHIOIOTH I'pPadycHi
Mipu pi3HUX BUMAIB KYTiB.

Ha erami "BigkpuTTa” HOBOrO0 3HAHHA BOHM OiMAYTh BHCHOBKY, IIO

. 1 . .
OCK1JIBKM I'pagyc — Iie 9_0 JaCTHHa IIpAMOI'O KyTa, TO IIPAMAUMN KYT Ma€ MI1PYy

90°. 3 BOr0 BUILIMBAE, II[0 TOCTPUM KyT MeHIe 3a 90°, Tynuii KyT — OijbIie
3a 90°, a posropuyTuii — fopisaroe 90° -2 = 180°.
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Kyru, BupakeHi B rpagycHuUxX Mipax, MOKHa JoJaBaTH ¥ BimHimarwh,
AK 1 Bci BesmuumHU. 3micm 000a8aHHA KYmié 3aIUULAEMBCL KOAUULHIM:
IIPU JOJABAHHI BOHU 00 €IHYIOTHCHA, a IPU BiJHIMAHHI — 3HAXOAUTHLCA HOTO
yactuHa. Hanpukiaan, Kyt AOC Ha puCyHKY OopiBHIOE cymi KyTiB AOB i
BOC, ocKinbKH B HBOTO BKJIAHAIOTHCSA BCi MipKm 000X KyTiB. AHaJIOTiduHO,
KyT AOB nopiBaIOe pisHuili kytiB AOC i BOC.

A
B Z AOB = 20°, «£ BOC = 36°;
Z AOC = £ AOB + Z BOC = 20° + 36° = 56°;
Z AOB = £ AOC — £ BOC = 56° — 36" = 20°.
(0] C

Y BaBpanHi, AKe BUKJHUKAJIO yTpyaHeHHs, £/ MNK criaamgae 4acTHUHY
posropuyToro Kyra. Orake, £ MNK = 180° — 27° — 90° = 63°.

HJia sakpinyieHHA fOJaBaHHA Ta BifHIMaHHA I'paAyCHUX Mip KyTiB Ha iH-
IMUX eTalaxX YPOKY B MiIPYYHUKY 3alIPOIIOHOBaHO 3aBHanHa N 1-7, c. 15-17.

M1, c. 15.

IIpaBuiIbHI BUCIOBJIeHHS BigmosimaioTs 6yxkBam P, K, A, I. I3 nux
O6YKB MOJKHA CKJIACTH Ha3By croaumi Erunrty — KAIP.

N 2, c. 16.

I'ocTpi kymu: L A, £ D, L F, ZN; apaAMuu Kyt: £ B;
ryai kyru: £ C, L K, £ M; po3ropHyTUii KyT: £ E.
N 4, c. 16.

3aBnanHa aHajyioriune M 7-8, ¢. 12-13, TinbKu cioBa zocmpuil, npamuil,
mynuil, po3zopHymuil KyT y HbOMY 3aMiHeH1 BiANOBIAHUMHN MipaMu IHUX
KYTiB, a TakoX OiJbIIl CKJIATHUU HIiAPaXYHOK KIJIBKOCTI KYTiB KOXKHOIO
BUAY 3 IPUYNHU OiJBIIIOrO uMcjia BapiauTiB mepedbopy. Kpim Toro, o6umciiio-
€ThCA HE Pi3HUIA OTPUMAHUX UYKCEJI, a iX JOOYTOK.
@ 1) KinbkicTs KyTiB, Mmenmux 3a 90°, — 5; pisanx 90° — 1; 6iapmux 3a 90°,

ase meHmux Big 180°, — 3; pisanx 180° — 2.

2) Hatimewnrme uucyo — 1 235, a maiibiapmie — 5 321.

3)1235-5321 =6571 435.

@ 1)7, 0, 5, 4.
2) Hatimewnrme unciao — 4 057, a matibinbiie — 7 540.
3)4 0577540 = 30 589 780.
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1)3, 2, 5, 0.

2) Haiimewnrre unciao — 2 035, a Haiibiawsiae — 5 320.
3)2035 5320=10826 200.

N 5, c. 16.
a) L BAC=28°+28"+16"=72°; r)ZBAC=180°—-(180°—-37°)=37";
0) £ BAC = 90° — 45° = 45°; n) £ BAC=180°—(90°+19°)="71";

B) £ BAC = 180° — 42° = 138°; e) L BAC=180°—-(30°+24°)=126".
BicexTpucu: a)AD Gicekrpuca £ BAE; 06)AB 6icexrpuca £ DAC.

M6, c. 17.

a) LAOB=36°-2=172°, « AOB - rocrpuii;
0) L AOB=178"-2=156°, /£ AOB — tynuii;
B) L AOB =45"-2=90°, £ AOB — nupsamuii.

N T, e 17.
a) £ KNS =180° - 29° =151°; B) L ABS =180° — 147° = 33°.
6) £ DES =180° — 90° = 90°;

Ypoku 5-7 mpucBAYeHi BUMipIOBAaHHIO KYTiB 3a JOIOMOTI'OIO0 TPAHCIIOP-
tupa. Ha ypoui 5 yuHi 3HallOMJIATECA 3 UM BUMipIOBAJIbHUM iHCTPYMEHTOM
1 BUBOOATH BIAIIOBIAHUI aJITOPUTM BUMIipIOBaHHSA KYTiB, a HaA 1HIINX JBOX
YPOKax 3aKpPiIlJIIOIOTH MOT0 B IPAKTUYHUX 3aBJAaHHAX.

Ha erami akryaJgisaiii 3HaHb JaHOTO YPOKY Tpeba 3ramaTu 3 yUYHAMU
dopmMyny BimcTaHi MiXK ToOUKaAMM KOOPAWMHATHOTO IIPOMEHS, IIOBTOPUTU
MOHATTS Tpajayca, IIOTPEeHYBATUCSA B 3HAXOMKEHHI cyMu I PidHUI KyTiB,
BUpPasKeHUX y rpagycax. Iliciis 1mporo MoskHa 3aIIpOIIOHYBATH IM IIPAKTUYHY
po0OTY, V AKiil KOXKHOMY YUYHEeBi IMOTPiOHO Oe3rmocepeHb0 BUMIiPATH BEJINUYNHY
TYIIOro KyTa Mipkomw B 1 rpagyc. Kyt 3aB6inbmku 1°, Bupisauuii 3 mamepy, —
Ile TOHKa CMYsKKa, CXoXKa Ha HUTKY. OueBUAHO, IT0 BiAKJIACTH i1 Ha ILJIOIIUHI
KyTa HEeMOJKJIMBO, i IpakTUUYHa podoTa MOTPiOHA JHMIIe AJIS TOro, IIo0 mpo-
1II0CTPYBATH OITAM 3MICT 1 IpHU3HAUYEHHSA TPaHCIIOPTHPA.

ITicasa Toro, AK miTu 3pO0JIATH BUCHOBOK IIPO HEMOXKJIMBICTH Oesrmocepe-
HBOTO BUMipPIOBAaHHA KYTiB IpagycaMu, YUUTEJIb IIOKA3y€e IM TPAHCIOPTUP —
Opuaja, Ae KiJbKiCTh BiIKJIaJAeHUX I'PalyciB Y TOTOBOMY BUTJIAAL 3adiKCOBaHO
Ha IIIKaJIi, i mpomoHye iM iHAMBiZyaJbHe 3aBJaHHA — BUMIPATU TYIUUA KYT
Ha IXHiX apKylIax 3a JOIOMOTOIO0 TPAHCIOPTHPA.

OckinbKm c1moci®6 BUMipIOBaHHA KYTiB TPAHCIOPTUPOM IIle HE BUBEIEHO,
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TO NMPUKJIAJAaTH HOT0 M0 KyTa AiTh OyAyTh IIO-Pi3HOMY, a OTiKe, i Bigmominmi
oynyTh pisHi. IIpobiaemHa cutryarisa pikcyeTbcsa Ta JOCTIIKYETHCS Ha eTalri
TMOCTAaHOBKM HAaBYaJbHOI 3amaui. Y pesyJsbTaTi y4Hi CTaBAATb Mmemy —
Mmooy IyBaT! aJropuTM BUMIpIOBAaHHA KYTiB TPAHCIOPTHUPOM i HABUUTHUCH
KOPHMCTYBATHCSA HUM IIPA PO3B sA3aHHI 3amad. 3Bigcu I mema YPOKY:
"BumipioBaHHA KYTiB TPAHCIIOPTUPOM , a60 mpocTo ~TpaHCIIOPTHD .

Ha erami "BigkpurTa” HOBOro 3HaHHA POOOTY MOKHA OpraHisyBaTu B
rpynax. KoxHa rpymna nporarom 2-3 XB BUpPo0Jsge cBo Bepcito. Ilorim omHa
3 TPyl HOPOIIOHYE CBiil BapiaHT, a iHIIi abo0 TOTOMKYIOThCA 3 HUM abo
JIOTIOBHIOIOTH 1 YTOUHIOIOTb.

I'osmoBHe, 10 yoro AiTHM MOBUHHI TYT AOoAyMaTuUCA, — Ilie Te, 110 8ePULUHY
Kyma nompiOHO cnoayyamu 3 ueHmpom mpaxHcnopmupa. Amxe caMe IEeHTP
TPAHCIIOPTHUPA i € BepIIMHA TOr0 PO3TOPHYTOTO KyTa, Bii CTOPOHU SKOTO
BiIKJIamaancsaA OAMHUYHI MipKM maa Qikcalii Ha IIKaJi TpaHCHOOpPTHPA.
IIpuuomy KoKHaA 3 JBOX INKaJ MOKa3ye pel3yJbTaT BiIKJaJaHHA KYTiB Bif
Tiel CTOPOHHW PO3TOPHYTOTO KyTa, Ae mosHaueHo 0 ImKaJIu.

60° 60°
50° 50°
40° 40°
30° 30°
20° 20°
10° 10°
0° 0°

TomMy SAKIIO IIOMIiCTHTH BEepPHIMHY KyTa B IIEHTP TpPaHCIOPTHPaA Ta
3HAUTH KOOPAMHATH TOYOK IIePETHHY HOro CTOPiH 3i IIMKAaJo, TO BiCcTaHb
MiK HUMM B rpagycax MOXKHa 3HAWTU 3a 3arajJbHUM IIPABUJIOM 3HAXOIKEH-
HA BifcTaHi MiK TOUKaMM IIKaJau: 3 OiJbIIIOI KOOPAMHATH BifHATH MEHIIY.
A 1e i € KigBKicTh OJMHMYHNX MipoK, piBHEMX 1°, AKi 3aII0BHIOIOTH AaHUI
KyT, ToOTO mykaHa Mmipa kyta. Hanpuraan:

Ilo BepxHii mKaJi:

Z MKT =137°-105° = 32°
Ilo HuskHIN MIKaJTi:

Z MKT = 175" — 43° = 32°
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3Bimcu sfAcHO, IO IEHTP KyTa IOTPiOHO cIoJydyaTu 3 II€eHTPOM
TPaHCHOPTHPA, IPHUUYOMY TaK, II00 OOuABI IOr0 CTOPOHM IIepPeTHHAaJIUN
mKanay. Bsaragi K IIOJIOJKeHHsS KyTa MoKe OyTu moBinmbHUM. KyT Moike
obepraTucsi HABKOJIO CBO€i BepHIMHU SK 3aBTOJHO — 3HAUYEHHS pPisHUIILi,
TOOTO KiJBbKiCTh KYTOBUX I'PaAyciB, AKi 3al0BHIOIOTHL KYT, BiJ IIbOro He
3JIEKNUTh. 3aTe Ipy o0epTaHHI KyTa 3MiHIOIOTHCA 3MEHIITyBaHe i BiJ €MHUK, i,
Mal0yTh, Kpallle BUOpATH Te IOJIOKEHHS, IPU AKOMY OOUMCIeHHA HaMO1JIbIIT
IIPOCTi.

OcCKinbKM HAWUDPOCTINIMI BUIIAJOK BigHiIMaHHS — Ile BigHIMaHHA HYJd,
TO HAMOIJIBLII BUTriJHE IIOJOKEHHS KyTa Oyae 3a yMOBHM, IIIO OJHA 3 IHOTr0
cropia mpoxoauTh uepe3d 0 Ha mkaimi. Toxmi Touka mIKaam, UYepe3 SAKY
MIpoOUIIIa JApyra CTOPOHAa, IOKasKe roToBYy BiamoBiab. Ile apyra BakjauBa
imes, 10 AKOI MOBUHHI TOAyMaTHUCS TiTH.

Ha BzaBeprieHHs MOKHa OaTU YYHAM IIOPaAy MOJIS CaMOKOHTPOJIO,
HAIIpalboBaHy B MNPAKTUI[I INKiJIBHOrO HaBYAHHS: OTpPHMAaHe YICJO
dicTaBUTHM 3 BHJIOM KyTa — TrocTpuil BiH abo Tynuii. Ile momomoske im
VHUKHYTHA DOMWJIKMN Y BUOOPi IIKAJIM.

Or:xe, y pesyabTaTi DOCHiI:KeHHA IPOOJEeMHOI cuTyarllii, sKka BUHUKJIA,
Ha JaHOMY VYPOIli YYHI MOBMHHI HNPUHATH OO0 HACTYIIHOTO aJTrOPUTMYy Ham-
O1JIBIII IIPOCTOTO CIIOCO0Y BUMipIOBaHHSA KYTiB 3a JOIIOMOTOI0 TPAHCIIOPTHPA:

Anroputr™M BUMipIOBAaHHA KYTiB TPAHCHOPTUPOM OnopHUii KOHCIIEKT

CHoJIyunTy BEPIINMHY KyTa 3 IEHTPOM
TPaHCIOPTHUPA x°

\ 4

PosTamyBaTu TpaHCIOPTHUP Tak, IMOO OgHA 3i cTOpiH
KyTa IPOXOAUja ueped HYJb IIKAJIN TPAaHCIOPTHPA

Y
3HaiiTy Ha yiil MKaai Mipy KyTa — KOOpAUHATY x*=0"=x
TOYKHU, yV AKil 11 mepeTuHae apyra CTOpoHA

IlepeBipuTu, uu BigmoOBizae orpmMaHa Mipa
KyTa #ioro Buny (TOCTpHUIT — TYIIM)

151 3aCBOEHHS HAHOTO aJITOPUTMY Ha iHIMUX eTalax YPOKYy 5 y IIOCiOHUKY
3aIIpomoHOBaHi 3aBganug JV 1-8, c. 20-22.
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N1, c. 20.

3aBIaHHs Ma€ Ha MeTi, IIO-IepIlle, IIOBTOPUTU I 3aKPilIUTH aJTOPUTM
BUMipIOBaHHS KYTiB 3a MOIOMOTOI0 TPaHCIIOPTHUPAa, a Io-Apyre, IMOKasaTu
3pasKM MOro MNPaBUJIBHOTO IPUKJIALAHHSA OO CTOPiH KyTa # MOMKJIUBI
TMIOMUJIKU.

a) 3a maHUM PHUCYHKOM He MOKHa BU3HAUUTU Mipy KyTa, OCKiJIbKU
BepIIIMHA He CIIOJIyYeHa 3 IIeHTPOM TpPaHCIoOpTHUpa.

0) Mipy KyTa BHU3HAUUTU MOJKHA, ajle HE3PYYHO, TOMY IO KOmHAa 3i
CTOPiH KyTa He mpoxoauThb uyeped 0 TparmcmopTupa.

Z CDE =150°—-40°=110°, a6o £ CDE =140° - 30° =110°.

B) TpancmopTup npuKJIageHO IPAaBUJIbHO, BiJIJIIK CJIi[i BECTU 110 BEPXHIil
mraini: £/ MKF = 40° — rocTpuii.

r) TpauconopTup IpuKJIageHO NPAaBUJIBHO, BiJJIIK CJil BECTU II0 HUMKHIiN
mraiai: £ NSP = 140° — rynuii.

Ne 3, c. 21.

B anropurmi OJsiera He cKasaHo, IIO-TIiepIie, MO AKiM mkajgi Tpeba
BUBHAYATHU Mipy KyTa, a Io-Ipyre, He IlepeadaveHnii CAMOKOHTPOJIb. BiAIoBigh
HeIpaBUJIbHA, OCKiIBbKM Mipa Kyra menme 90°, a kyT — rynuii. I[loMmuaka —
yepes HeIIPaBUJIbHUYA BUOip KU TPAHCIIOPTHPA.

Ne 4, c. 21.

a) £ AOB = 40°; £/ AOD = 90°; £ COF = 100°;

Z/ BOE =140°—-15°=125°, a6o £« BOE = 165" —40°=125°;
0)I'={£AOB, L AOC, £ BOC, £ BOD, / COD, £ COE, £ DOE, £ EOF };

II ={ £ AOD, Z DOF };

T={/£AOE, £ BOE, £ BOF, £ COF }.

MHOXUHU € HEeIEePeTUHHUMU, OCKIJIBKN KYT He MOKe OyTH OJHOYACHO
U roctpuM, i mpamMuM adbo Tynum. Ilpu 06 enHaHHI HeIepPeTUHHUX MHOMKUH
4ncJ0 IXHIX eJleMeHTiB AoZaeThbCsA. SHAUNTHL, B 00 €JHAHHI AAaHUX MHOMKUH
mictTuTeca 8 + 2 + 4 = 14 enemeHTiB.

B) Ha pucyHKy — m1Ba po3ropHyTi KyTH, 00MABa MalOTh OOMHAKOBY HAa3BY —
Z AOF, ane ogu i3 mux KyTiB Mmictuts npomeni OB, OC, OD i OFE, a iHmui —
Hi.

Koxxen mpominb, mpoBeneHuil 3 BepmuHU KyTa AOF, BuU3HAUae Iapu
cymMiskHUX KyTiB. ToMy Ha PUCYHKY MicTUTbCA 4 IIapu CYMiKHUX KYTiB:
/ AOBi « BOF, £ AOCi 2 COF, £ AOD i £ DOF, £ AOE i Z EOF.
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N 5, c. 21.
Ha pucynky Bcboro 6 xkyris: £ KMD =65°; £ DMC = 75°; Z CMB = 40°;
Z/KMC=140°; ~ DMB=115°; / KMB=180°.

N7, c. 22.
Z/A=60°, £B=25°, £C=150°, «D=135°, ZE =55

N 8, c. 22.

Hemnpasuibao Bumipani Kytu C, D i E. Takuit BUCHOBOK MOXKHAa 3pO0UTH,
He BUKOHYIOUM BUMIipiB, OCKIJIbKM BUIJIAM KYTiB He BiAIOBizae ix rpaaycHuM
mipam. Ilomuiaxka — y HenmpaBuUJILHOMY BUOOpPi INKaJM TPaAHCIIOPTHUPA, 3a
KO0 BU3HAYAETHCA Mipa KyTa.

Ha ypokax 6-7 yuHi TpeHYIOThCA Y BUMipPIOBaHHI KYTiB 3a JOIIOMOTOIO
TPpaHCIOPTUPA B IIPOIleCi PiBHOMaAHITHUX T€OMETPUUYHUX MOCJIMKEHb: BOHU
YTOUHIOIOTH TOHATTSA CYMM ¢ Pi3HUII KyTiB, BUBOAATH BJIACTHBOCTI
CYMIKHUX 1 BepTHUKAJbHUX KYTiB, BJAaCTHUBOCTI KYTiB TPUKYTHUKA, YOTHUPU-
KYTHUKA, I ATUKYTHUKA. Ilicasa ypoKy 7 HOpOBOAUTHCA YPOK pediercii
3a MarepiasaMu camocTiiiHol poborm MN° 28 3i 30ipumra CamocriiiHi Ta
JiarHOCTYBaJILHI poOOTH 3 MaTeMaTUuKu, 4 Kiaac .

Cami i ypoku MOKHA IIPOBECTH TaKOXK y (popMi YpoKiB peduiekcii abo y
(hopmi ypOKiB BIiAKPUTTA HOBOrO 3HAHHS, PO3TOPTAlOUYN HPOOJIEMHY CHUTYyA-
I[if0 HAaBKOJIO BUSABJIEHHSA BJIaCTUBOCTell reomerpuunux ¢iryp. Hampukian,
YPOK 6 Mo:kHa moOyAyBaTH Ha JOCJiAMKEHHI BJIACTUBOCTI CYMiKHUX KYTiB,
a YPOK 7 — Ha BUCHOBKY BJIACTHBOCTI KYyTiB TPUKYTHUKA. SIK iHOUBigyaabHe
3aBIaHHdA, AKe HAIlLJII0€ AiTell Ha MOINYyK I[MX BJIACTUBOCTEM, MOKHA BU-
KopucTaTu BigmoBiguao M 3, c. 24 i M 1, ¢. 28. Pisuuna auiiie B ToMy, IO
BJIACTUBICTh CYMisKHUX KYTiB BOHU MOKYTh JOBECTU B 3araibHOMY BUTJIAML,
I'PYHTYIOUUCh Ha BU3HAUEHHI IPAMOTO KyTa, a BJIACTUBICTHP CYMH KYTiB
TPUKYTHUKA TaK i 3aJIUIITAETHCA TiI0TE30I0.

BigTemep moumHaeThCA IiATOTOBYA pPOOOTA MO BUBUEHHS B CTApPIIUX
KJlacax Ha ypOKax reomMerpil JeyKTUBHOT'O METOAY, CYTh AKOIO IOJATaE, 3
OmHOTO OOKYy, YV HAKOIIMWYEHHI AiTbMU MOCBiAy IPOBEIEHHS Pi3HOMaHITHUX
reoOMeTPUYHUX HOCJIiIMKeHb, CIIOCTePEeKeHHI 3aKOHOMipHOCTEN Ta BHUCYBaHHi
rimore3, a 3 IHIIOrO — B YCBiJOMJIEHHI HEIOCTATHOCTI HaABHUX METOJiB
JIOKa3y AJis y3arajJbHeHUX BUCHOBKIB. ToMy BiKe TYyT yBary AiTell 3BepTalOTh
Ha Te, IO BJIACTUBOCTiI (iryp, BUBeleHi B3i crocTepeXeHb 1 BUMIpiB,
CTOCYIOTHCA TiJIBKU TUX (QIryp, AK1 BUMiploBajiucsd, 1 Ha 3araJbHUAU BUOAJ0K
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MOJKYTh OyTU IIOIIIUPEHI JInIlle IK NPUIIYIIeHHd, 2inomesa.

Ines saraiabHOro AOKa3y TaKUX TilloTe3 MAeMOHCTPYETHCA B KJaci Ha
HaAUMOPOCTIIINX MPUKJIAJaX BJIACTUBOCTEN PO3STOPHYTOTO KyTa N CYMisKHUX
KyTiB. A B TypTKOBi#l po6oTi abo OiJbII TiATOTOBJIEHUX KJacax, SKIIO
IO3BOJIUTH Yac, MOXKHA II0Kal3aTu, SK JIOTIiYHO OOI'DYHTYBATH BJIACTUBICTH
CyMHU KYTiB TPUKYTHUKA, COIMPAIOUYUCh Ha Te, IO AlaroHajb NPAMOKYTHUKA
JiIUTh WOro Ha JOBa PIBHUX TPUKYTHUKU, — OUEBUIHUU OJId YUHIB (akKT.
IiticHOo, Yy mbOMY pasi cymMa KyTiB OyJIb-AKOTO IPAMOKYTHOT'O TPUKYTHUKA
nopisaOE (90° - 4) : 2 = 360° : 2 = 180°. A posinbHMii TpuryTHUK ABC,
ne B — HaWOLIBIIMHA KyT, MOKHA pPO30OUTU HA IPAMOKYTHI TPUKYTHUKU
ABD i DBC. Orxe, cyma kytiB A, B i C TtpuryrHuka ABC nmopiBHIOE

180°-2—-90°- 2=180°, w10 i1 6yJ0 IIOTPiOHO JOBECTHU.
B

[ 1]
A D C

Mo:xanBo, XTO-HEOYAb i3 miTeil 3HaAlige CBOI MeTOAM HOKAal3y II00ymZOBAHUX
rimores, cuMpalUYnCch Ha OesdKi oueBmAaHi aiasa Hux ictmuu? KoikeH i3 HuMX
IOBUHEH MaTU IIel IIaHC.

Ne 4, c. 24.

3a [IOIOMOro BUMipIOBAaHL YYHI NHEePEeKOHYIOTBCSA B TOMY, IO CyMa
mo0yJOBAaHMX CYMIXHHMX KYTiB y Bcix Bumagkax mopisaoe 180°. Ile
CIIOCTEePEeKeHHsS MOKHA OOI'DYHTYBATH B 3arajibHOMY BUTIJISAI, CIUPAIOYUCH

Ha BU3HAUYEeHHSA rpajyca i pisHUX BUIIB KYTiB.

HiticHo, rpanyc, 3a BUBHAUEHHAM, II€ 1 npamoro xKyra. Otrike, npamMui

90
KyT mopiBaroe 90°. Ajne mpamuii KyT — Ile IOJOBMHA posropHyToro. Orxe,

posropuyTuii Kyt mopisuaioe 90° - 2 = 180°. Tomy cymMa CyMisKHUX KYTiB, AKa
IOPiBHIOE PO3TOPHYTOMY KYTY, TaKO K mopiBHIoe 180°, mio i O6ysao morpiGHO
IIOBECTU.

Ot:xke, MOYKHA 3pOOUTH 3arajJbHUII BUCHOBOK: CyMa CYMisKHUX KYTiB

mopisaroe 180°.
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N B, c. 25.
BumMmipoooun BepTUKaJAbHI KyTH, VYHI MalOTh HIOMITHUTH, IO BOHU PiBHIi:
ZAOB = /ZCOD, £AOD = / BOC.

Ne 6, c. 25.
Bukonyioum BuUMipOBaHHS, YYHI 3HOBY II€PEKOHYIOThCA B pPiBHOCTI
BepTuKaJbHUX KyTiB: £ BAC = £ DAK, / BAD = / CAK;  EOM = £ NOF,

/ EON = / MOF.

IloTpi6HO mimBecTu aiTeil 4O BHCHOBKY IIPO Te, IO 3aKOHOMIipHICTB,
fAKa CIOCTepiraeThCcs, He MOYKHa NOIIMPUTU Ha 3arajJjbHUU BUIAAOK Ha
mificTaBl JuIlle BUKOHAHUX BUMIpPIOBaHb, OCKIJIbKM HEMOJKJINBO BUMIPATU
BCl BepTUKaJbHI KyTu. TOMYy TaKi CIIOCTepesKeHHA B Haylll Ha3MBalOTh
MIPUIYIIIeHHAMMY, a00 zinomesamu.

BopguHouac piBHICTP BepTHUKAJbHUX KYTIB MOXKHA [OBECTU, CHOUPAIO-
YKCh HaA BCTAHOBJIEHY BJIACTHUBICTH CYMisKHUX KyTiB. [lificHO, po3riadHeMO
BepTUKaJNbHI Kyt 1 i 2, yrBOopeHi moBimbHMMU npamumu a i b. Koxen is
HUX € CYMiKHMM 10 KyTa 3 i mopisuaioe 180° — £ 3. Orike, BOHU PiBHI TaKOXK
MisK c00010, 1110 I O0yJI0 MOTPiOHO JOBECTH.

a b
1 2 Z1=/Z2

3
Hasemenuii mpukJjajn IOTPiOHO BUKOPHUCTOBYBATU OJISA TOTO, IIOO IIPO-
JTeMOHCTPYBATU AITAM 3HAUYIIICTHL riloTes, asKe caMe Ha 1X OCHOBIi IOTiM i
JIOBOAATHhCA 3arajbHi 3akoHHU. JIoriuHmil JOoKa3 TBepIKeHb — 3ajada, dKa
PO3B A3YETHLCA B CTAPIIMX Kjacax. A Hallla 3ajada 3apas3 — CTBOPIOBATH JIs
IbOT'0 0a3y, cmocTepiraTu 3aKOHOMipPHOCTI I OyAyBaTH TillOTe3H.

Ne 7, c. 25.

a) (180° — 46°) — 46° = 88°;

0) (180° — 18%) : 18° = 9 (pasiB);

B) Kytu ABC i KMT He € CyMi’KHUMH, OCKiJIbKM B HUX HEMAa€ CHiJIbHOI
cropouu. Kytu DOE i DOF 0ynyTh CyMisKHUMU 3a YMOBH, 1110 TpomeHi OF i
OF yTBOPIOIOTH IIPAMY, a He 30iraroTbes.

M1, c. 28.
BuwmiproBaHHSA yYHIB TUM TOYHIIIi, YUM OJIUKUE OTPUMAaHe 3HAUEHHSA IO
180°. OmHaK He BUKJIIIOUEHO, IO PO30iKHICTH OTpMMAaHUX 3HAUeHL B YYHIB
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OyZe HACTiIbKM BEJIMKOIO, II[0 BOHM HE 3MOXKYTHh IIO0AUUTH 3B A3KY MiK
HuMu. Toml me 3aBHaHHS 3aJUNINTBCSA TPEHIHroM i3 BUMipHOBaHHSA KYTiB,
a CIIOCTepe)KeHHs 3aKOHOMIpDHOI'O 3B A3KY Mi KyTaMH TPUKYTHHKA Iepe-
HeceThCA Ha HACTYIIHe 3aBIaHHH.

Ne 2, c. 28.

AKypaTHO mepermHal4Yd MOIeJb TPUKYTHUKA, IK IIOKAa3aHO HA PHUCYH-
Ky B IOCiOHUKY, JIETKO IIOMIiTHUTH, IO TPU MOT0 KYTH CKJAJU PO3TOPHYTHUMA
KYT, a OToKe, CyMa KYTiB IILOIr0 TPUKYTHUKA HopiBHIoe 180°.

OrpuMmaHuii BUCHOBOK He MOYKHA MONIMPUTU Ha BCi TPUKYTHUKU, TOMY
110 He MOXKHAa IJIs KOYKHOTO TPUKYTHUKA MOOYyAyBaTU MOJEJb 1 IepeBipuTu
BUKOHAHHSA MaHOl BJIACTUBOCTI 3a JOIIOMOTI0I0 IepermHanud. OTiKe, 3aKOHO-
MipHiCTB, IKa CIIOCTEpPiraeThbecsd, € rimores3oio. BapiaHT ii moBemeHHs, 3aCHO-
BaHUI Ha aKCioMi MPAMOKYTHOT'O TPUKYTHUKA, HaBeJeHO BUIIIE.

Ne 3-4, c. 29.

3a [OIOMOIOI0 BHMIpIOBAHL KYTiB YOTHPUKYTHUKIB i I ATUKYTHUKIB
VUHi MOKYTH IIOOYAyBaTH TaKi rimoresmn:

+ CyMa KyTiB YOTHPUKYTHUKA TopiBHIOE 360°.

- Cyma KyTiB I ATUKYTHUKA HJopiBHIOE 540°.

Hani rimoTe3m He MOXXHa IMOINMPUTU HAa BCi YOTUPUKYTHUKH Ta
II ATUKYTHUKY 3 IPUYNHY, 3a3HAYECHOI BUIILE.

N 5, c. 29.

IIposiBmIM pgiaroHani YOTUPUKYTHUKIB i I ATUKYTHHKIB, MOMKHA
MOMITHUTH, IO YOTUPUKYTHUK CKJIAZAETHCA 3 OBOX TPUKYTHUKIB, a
I ATUKYTHUK — 13 TPhOX, IPUUYOMY BCi IXHIi KyTH CKJIAZalOThCA 3 KYTiB
BiITIOBiAHUX TPUKYTHUKIB.

B C
C D
B
A
D E
3Bigcu BUNJIMBAE, IIO: A

1) axmo cyma KyTiB TpuKyTHHKa pnopisHoe 180°, To cyma KyTiB
YOTUPUKYTHUKA HopiBHIOE 180° - 2 = 360°;

2) AKI0 cyMa KYTiB TpPUKYTHHKa gopiBHioe 180°, To cyma KyTiB
I ATUKYTHUKAa gopisaioe 180° - 3 = 540°.
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OT:xe, I'PYHTYIOUNCHL Ha BJIACTHUBOCTI CYMM KYTiB TPUKYTHHKA, MOYKHA
JIETKO BMBECTH B 3arajJbHOMY BUIJIAAL He TiJIbKM BJACTHUBOCTI CyMU KYTiB
YOTUPUKYTHUKA Ta I ATUKYTHUKA, a i OyAb-AKMX MHOIOKYTHMKIB ysaraii,
npuyoMy 0e3 yCIKNX BUMipIOBaHb.

Ypoku 8-9 mnpucBsaueHo mnoOyAoBi KyTiB B3amaHOI BeJIWYMHU 3a
JormoMoror TpaHcmoptupa. OZHOYACHO TYT TaKOK TPUBAE ITOBTOPEHHSA
Kypcy 4 KJacy ¢ posmouare Ha MOIEPeSHIX YypoKax [IOCaiIKeHHS
BJIACTUBOCTEN reoMeTpuuyHUxXx ¢Qiryp. BuxomAaum 3i 3HaueHHA CJiB
"pnucanuii’ i "IeHTpaJbHMI Yy MOBi, yuYHiI OyAYyIOTH BHM3HAYEHHS I[UX
IIOHATH, & MOTIM Ha OCHOBiI MOOYJOB i BMMipioBaHb BUABJSIOTHL BJIACTUBI
iMm 3akKoHOMipHOCTI ¥ BucyBaioTh rimore3u. [[okas moOymoBaHUX TimoTes
BUMAara€ BJKe HOOCUTh BEJMKOI JOJATKOBOI po0oTH, IO 3 0e3CyMHiBHOIO
KOPHUCTIO IJIsI PO3BUTKY MOiTell MOKHa IIepeHecTH Ha II03aypoOuHM Yac
(BaHATTA MaTeMaTHUYHOTO I'YPTKAa) i MPOJOBKUTU B H-6 Kjaacax. A 3 IOTIALY
3araJbHOOCBITHIX 3ajau BaMKJIMBO Te, IO BCi AiTm OyAyTh IIPeKpacHOo
IMiATOTOBJEHI MO0 pPo0OTHM 3 KPYroBUMH JAiarpaMaMy Ha HACTYIHUX YPOKaXxX
4 Kjacy U [0 BUBYEHHA AeAYKTUBHOTO METOAY B CHUCTEMAaTHYHOMY Kypci
reomeTpii 7-9 KJiacis.

Ha ypomi 8 BuBOAUTLCA aJropuTM MOOOYAOBU KYTiB 3a HJOIOMOTOIO
Tpancnoptupa. Ha erami akryaJsizaiii 3HaHb JaHOTO YPOKY Tpeba IMOBTOPUTH
3 YUYHAMM IIOHATTA KYTOBOTO Trpajayca ¥ aJropuT™M BUMIipIOBaHHA KYTIB,
BKJIIOUUTH IMUATAHHA IIOBTOPEHHA MaTepiany 4 KJjacy, IOTpeHyBaTm obumc-
JIOBaJIbHI HAaBUUYKM ¥ PO3YyMOBI ollepaillii, a Ha 3aBepIlleHHs 3aIlIPOIIOHYBaTU
3aBIaHHA, AKe He MOKe OyTH BHUKOHaHe 0e3 aJTOPUTMY, AKUHA YBOAUTLCH.
HaBememo Mo:KJIuBHUII BapiaHT IIPOBEJEHHS eTally aKTyaJjisallili 3HaHb Ha
yporii 8.

1. ? xM/TON

I l—: i i i i i i

0 18 36 54 72 90 108 (x11)

— BesocumenucT ime mo 4YMCJIOBOMY IIpoMeHIO. BusHauTe HampsaMoOK i
MIBUIKICTE ioro pyxy. (Bemocumeguct ine B HAIIPAMKY BiJl OYaTKy IIPOMEHSA
3i miBuaKicTiO 18 KM/Tr0xm.)

— 3anuiliTh (QPOopMyJay 3aJIeKHOCTI KOOPAMHATHU X BeJIOCHUIIEeIICTa Bif
yacy uoro pyxy t. (x =36 + 18 - t.)

— V¥ akiii Touli BUSBUTHCA Beaocunenuct yeped 10 rox?

(36 +18-10 = 216.)
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— Yepes akwuit yac BiH Oyze B ToUIli 3 KoopauHaToo 126?

((126 — 36) : 18 = 5 xB.)

— IIlo mixaBoro y Bupasax:

36 +18-2; 36 +18-3; 36 +18-4; 36 +18:-57?

(BoHu orpuMaHi migcTaHOBKOIO Yy Bupas 36 + 18 ¢ 3amicTs ¢ uucern 2,
3, 4, 5, 6; mepmIui OJAHOK Y HUX OJHAKOBUM, YV IPYTrOMY HOAAHKY IEPIIU
MHOKHUK HE 3MIiHIOEThCH, a IPYyruil — 30iabITyeThesa Ha 1.)

— Sk mpocrimte sHaliTu 3HaveHHA 1ux BupasiB? (IlopaxyBaTu 3HaueHHS
IepInoi CyMu, a IIOTiM IIOCJIiJOBHO 30inbmTyBaTu ii Ha 18.)

— Sk mpocrime momatu 18? (omatu 20, a moTiM pe3ysabTaT 3MEHIITUTH
Ha 2.)

— O0uuciiTh 3HaUEeHHS JaHuX Bupasis. (72, 90, 108, 126.)

— IIpomoB:kiTh psaAx Ha 3 ymcjaa mpaBopyd, Ha 3 umciia jJiBopyd. (18, 36,
54, 72, 90, 108, 126, 144, 162, 180.)

— fAK mMBUAKO 3HANTH CyMYy BCiX UMCeJI JaHOTO PALY?

(180-4 +180=180"-5=900.)

— $Iki BmacTtmuBOCTi apudMeTMYHUX [Oii BU BUKOPUCTOBYBaJMW IJId
obunciaeHHA cyMu? (SIKII0 ogMH OgaHOK 30iJBINNTH, a8 IPYTUHA — 3MEHIIINUTH
Ha OJHAKOBE UYMCJIO, TO CyMa He 3MiHHUTBLCS; MepecTaBHY Ta CHOJYYHY
BJIACTUBOCTI JOJaBaHHSA; 3MiCT MHOKEHHHA. )

— Ha ari rpynm MokHa po30UTHM uYHCJIA I[BOTO PALY, BBaKalwOuM iX
MipaMu KyTiB, BUpaskeHuMHu B rpagycax? (I'ocTtpi KyTu, mpaMuii KyT, Tymi
KYTH, PO3TOPHYTHUI KYT.)

18°, 36°, 54°, 72°, 90°, 108°, 126°, 144°, 162°, 180°

rocTpi TYIIi
npAMUN PpO3ropHyTHUH
2. — YUum BigpisHsAeThCA pO3MiIlleHHA BepInwH i cTopim KyTiB ABC,
MNK, DEF?

D
A E
@ @
B~__"C M &

(Bepmmau kyTiB ABC i DEF nexxaTh Ha KoJIi, a BepiuHa Kyra MNK — Hi;
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obuaBi croporu KyTiB ABC i MNK mnepeTHHaIOTh K0Ji0, a B Kyra DEF —
TiJIBKY OJHA.)

— Buxomsaum 3i 3HaAUeHBb CJIiB YKpaiHCBKOI MOBHU, CKaXKiTh, AKUU
OIMH i3 IUX KyTiB Bu 0 HaszBaau  BuucaHuM ? (YUHiI BUCIOBIIOIOTH CBOI
Bepcii.)

— IlpaBusbHa BiamoBigs — BnucanuM € KyT ABC. CupoOyiiTe chopmy-
JIIOBaTM BU3HAUEHHA BIIMCAHOTO KyTa, HA3BaBIIM IMOro iCTOTHI O3HaKM.
(BepituHa BIIMcaHoOro KyTa JEXKUTh Ha KOJIi, a CTOPOHU MEPETUHAIOTH KOJIO.
Ot:xe, BIIUCAHUM HAa3WBAIOTh KYT, BEPIIIMHA AKOIO JIEKUTH HA KOJi, a CTOPOHU
IIepeTUHAIOTh KO0JIO.)

3. — 3HalAiTh Ha PUCYHKY BIHMCAHI KYyTU I BUMipANTe TPAHCIOPTUPOM
IXHIO BEJINUUHY.

S 0 B

(Buucanumu € kytu BiC, £ B=105°, £ C = 58°))
— A BUMipATH KyTH TpaHCIOPTHUPOM?

4. IaguBigyasbHe 3aBIAHHA

— Hlano xoJjo 3 meaTpoMm y Toulti O. IloGyayiiTe KyT
A, axuil gopisHoe 125°, Bniucanunii y 1me KoJio.

Ha erami mocTaHOBKM HaBYaAJbHOI 3amaui yuHI
BCTAHOBJIOIOTh, NPUUYUHY YTPYAHEHHS — HeMae aJjro-
PUTMY TOOYIOBH KYTiB 3a JOIOMOI'OI TPAHCIOPTHUPA —
i cTaBaATh mepel co00I0 memy — HOOyAyBaTHU Ileil ajaropuTM i HaBUUTUCA
3aCTOCOBYBATHU JJis ITOOYZOBY BIIMCAHUX Ta iHIIUX KYTiB.

Ha erami "BigKpMTTd HOBOro 3HAHHA MHOTPIiOHO MmigBECTH YYHIB 10
(ixcarii mocaigoBHOCTI Ai#t mpu MOOYAOBiI KyTiB 3a JOIIOMOIOI0 TPaHCIOPTUPA,
HaIIpUKJag, 10 HACTYIIHOI:
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Anroput™M mo6yIoBH KYTiB 32 JOIIOMOTOK TPAHCIOPTHUPA

OnopHUii KOHCIIEKT

IIpoBecTy mpoMiHb i3 MOUATKOM y BEPIIUHI KyTa
(mep1ma cTopoHa)

Y

IIpukgacTy IEHTp TPAHCIOPTHPA O BEPIIUHU KyTa
Tak, 1106 CTOpOHAa KyTa mpoiIia yepes 0 mKaau

Y

3HaliTy Ha yiil MIKajgi Mipy KyTa ¥ mMO3HAUUTU
TOUYKY

Y

CronyuyuTy mMO3HAUEHY TOUKY 3 BEePIINHOIO KyTa
(opyra cTopoHa)

Y

IlepeBipuTu BigmoBimHicTs BUAY KyTa i #ioro mipm
(TocTpUiA-TyTIUI)

YBary pmiteil ciin 3BepHYTHM Ha Te, IO INPUKJIACTH TPAHCIIOPTUP 10
BEePIIMHMU TaK, 100 CTOpOHA KyTa IIPOUIIJA UYepe3 HYJb INKaJIN, MOXKHA
aBoMa crmocobamu. BigmoBimHO Mo IbOTO 3ajava BigKJIaZaHHA KyTa 3agaHoil

BeJIMYMHN Bj.,I[ AJaHOTI'O ITPOMEHA Ma€ aBa pOSB'ﬂSRI/I.

Il 3acBOEHHSA OOYIOBAHOTO AJTOPUTMY Ha HACTYIHUX eTalax YpPoKy 8

y mociOHUMKY mauo 3aBgaHHA MV 1-8, c. 32-34.

N 4, c. 33. Ne 5, c. 33.

a)180°:9-2=40°, L A=40% a)27°:3-8=72°, LA="T72%
6) 90° : 18 - 11 =55°, £ B=55% 0)42°:7-20=120°, £ B=120°
B)90°:5-7=126", £ C=126". B)60°:5-3=36", £C=36".

N7, c. 34.
Bnoucanumu xyramu € Kytu A, B, D, E.

ZA=45"; £ B=90% Z D =100° Z E = 25",

N 8, c. 34.

Y manomy 3aBaaHHI 3a JOIIOMOIOI0 BHMMipIOBaHb YUYHiI MalOTh BUSBUTHU
IIfe TaKy BJACTUBICTh BIMCAHUX KYTiB: BIMCaHI KYyTH OJHOTO KoOJa, AKi

CIIMPaIOThCA HA OOHY U Ty caMy AyTY, PiBHi.
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BogHouac oTpuMaHMU BMCHOBOK He MOJKHA IIOINIMPUTH Ha BCi BOHCaHi
KYTHU, OCKIJIbKM HaBiTh B OJHOMY KOJII He MOKHaA IIPOBECTH BCi BIHCaHi
KyTH, AKi cnupamThcsa Ha Ty camy Ayry. OT:Ke, 3aKOHOMipHIiCTh, sIKa CIIOCTe-
piraernbcs, € TimoTesoro.

Ha ypomi 9, 3 ogHOro 00Ky, 3aKpPiILIIOETHCA aJTOPUTM IIOOYIOBU KYTiB
3a JOIIOMOTIOI0 TPAHCIOPTHPA, a 3 iHIIOro OOKYy — IOTYETLCA BUBUEHHS Ha
HACTYIIHOMY YPOIli KPyroBuX miarpam. 3 I[i€l0 METOI0 YYHi 3HAWOMJIATHCA 3
MMIOHATTAM UeHMPALbH020 KyTa i BUAThCA MOro OyaIyBaTH.

OcKiTbKM B KPYroBUX JAiarpaMax BUKOPHUCTOBYIOThCA KYyTH, OiJbIIi 3a
180°, To yaABIeHHs Npo KYyTU Ha AAHOMY YpoIll posmuprooerbcsa. Ciapasa B
TOMY, IO B 2 KJiaci y4YHiI 3HaAOMMJIHCS 3 KYyTOM fAK i3 MEHIIOI 3 ABOX
YacTUH ILJIOIIUHU, Ha AKiI BOHA poO30MBAETHCA OABOMA IIPOMEHAMH, IO
BUXOAATHL 3 onaHiel Touku. Ile majsmo mizcraBu, OCKiJIBKM Ha TOMY eTami
HABYAHHSA CIPUMHATH AK KYT YAaCcTHHY ILIOIMHM 3  OIPKOKO Big KyTa
(puc.10) BoHU, 3BUMUAMNHO K, Oysau He B 3M03i. KyT y cBimomocTi nutmuu 7
POKiB — IIe II1oCh KoJioue, 00 M0 MOKHA 0oJAUe BHapuTuca abdo, mpuHaliMHi,
KyIM MOMKYTL IIOCTAaBUTH 3a NOraHy mnoBefiHKy. HapiTh 3HaiiomMcTBO 3
MMOHATTSAM TYIOTO KyTa IOJA HUX 3HAUHEe MOTPSCiHHA, IKe, OJHAK, Ie AKOCh
MOXKHa IepeXuTtu (amke OyBae Tymu# Hi’K — BiH moraHo pisKe, OT i KyT
TYOUN — BiH TeXK He KOJIeThCH).

Puec. 10. Puec. 11.

Temep y:ke IiTH HAKOIUYMJIN AOCTATHIN MOCBiJ CIPUNHATTA KyTa AK
IeAKOl YaCTUHU ILIONTUHU, OOMeKeHOol JBoMa NpoMeHAMU. BOHI pO3yMilOTh,
IIT0 KOJIN ITPOMEHI PO3CYBaIOTHCS, TO Mipa KyTa 30iJIbIIyeThCA. BOHU MOMXKYTH
co0i ysIBHUTH, III0 CTOPOHHM Bifja MOKHA PO3CYHYTH OijbIle, HiK Ha po3-
ropuytusi Ryt (puc.11).

Taxk camMo CTpiIKM TOAMHHUKA, YTBOPUBIIU POSTOPHYTUU KYT, IIPO-
JIOBXKYIOTH pPo3coByBaTucd gaji (puc. 12).
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Puc. 12.

Tomy Temep JiTH I[IJIKOM IIiATOTOBJIEHI OO HACTYIIHOTO KPOKY —
po3yMiHHA KyTa AK O0Yydb-AK0i 3 YaCTWUH IUIOIIWUHU, OTPHUMAHOI mpwm Iii
PO30OUTTi fBOMA IIPOMEHIMHU, AKi BUXOAATDH 3 ONHi€l BepIIuHNI.

Or:ke, Ha erami akKTyaJgisaiii 3HaHb YpPOKYy 9 IOTPiOHO ITOBTOPUTHU
3 YUYHAMU aJITOPUTM MMOOYIOBU KYTiB 3a MOIIOMOI'OI0 TPaHCIIOPTHPA, 3amIpPO-
MMOHYBaBIIM iM TMOOyayBaTu AeAKWUN KyT (Kpalle — Tynuid) Ha apKyImi
namnepy. Ilorim, BupizaBIm HOKUIAMU TOOYJOBAHUNA KYT, 3alIUTATH, IIT0 BiH
Harajaye, i mIoBiJOMUTH, IO TaKi KyTU TeX 1CHYIOTh, 1X Ha3WBaIlOTh KyTaMU,
Oinvwumu 3a po3zopHymuil. A micasa MbOTO BBECTU MOHATTSA IEHTPAJIBHOTO
KyTa, B3alpoIlOHyBaBIIM iM, IOAIOHO A0 TOTO, AK YBOAWUJIOCA IIOHATTS
BIOMCAHOTO KyTa, SHAUTHU MOT0 Ha PUCYHKY cepej iHIMNX KYyTiB, BUXOAAYHU 3i
3HAUeHb CJIB y MOBi, i BUABUTU MOT0 iCTOTHiI O3HaKu. Toal AJII CTBOPEHHS
mpo0sieMHOI cuTyaIil MOKHa 3alIpPONOHYBATH IM HAaCTyHHE iHIUBiZyaJIbHE
3aBIAHHA:

— IlaHo kKoo 3 meuTpoM y Toulli O. IloOyayiiTe 1eHTpaIbHUN KYT I[HOTO
Ko0JIa, AKU nopisHioe 60°. ITo3HauTe KOJLOPOBUM OJIIBIIEM AYIY, Ha AKY BiH
CIIPAETHCA.

SAKIMO piBeHBb CKJIQAHOCTI JAaHOTO 3aBHaHHS HeJOCTaTHili, TO 3aBAaHHS
MOJKHA YCKJIQTHUTH, 3aIIPOIOHYBABIIIYU TOOYAYBATH IEHTPAIBHUN KYT, 01J1b—
Ui 38 po3ropuyTuii (Hanpukiaazn, 240°). axi 06roBOpeHHA PO3TOPTAETHCA
3BUYHO: Qikcayis ympyoHeHHs —> Micue ma npuyuHa — mema —> mema —

"gidkpumma” — aazopumm — MOBACHHSI —> CAMOKOHMPOJLbL —> pedercia —
domauine 3a60aHHA.

Y manomy pasi micia ¢ikcaril yTpyAHeHHS yUYHI Ha eTalli MIOCTAHOBKH
HaBYAJBHOI 3ajJauvi MalOTh BCTAHOBUTH, IO YTPYAHEHHS BUHUKJIO IIPU
MOOyIOB1 IIeHTPAJbHOIO KyTa, MOro IpUYMHA — Y BiJCYTHOCTI BigIOBiZHOIO
anroputmy. Ha 1miii mifgcraBi BOHM CTaBIATHL Memy: BUBECTU AJITOPUTM
IOOYZOBHU II€HTPAJbHOI'O KyTa. BigmoBigHo, mema ypokxy: ' Ilobymosa
IIEeHTPAJILHOIO KyTa .
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Ha erami "BigkpuTTa  HOBOrOo 3HAHHA IOTPiOHO IigBEeCTHM YUYHIB [0
BUCHOBKIB:

1) IIpu mobymoBi KyTa, MEHIIIOTO BiJl pOBTOPHYTOTO, B &JITOPUTMIi II00YI0BU
KYTiB 3a JOIIOMOT'0I0 TPAHCIOPTUPA YTOUHIOETHCSA JIUIIE mepInuii KpoK. OCKiab-
KU BepIINHA IeHTPATLHOI0 KyTa 30iracThes 3 IEHTPOM KO0JIia, TO Ha IIePIIOMY
KpPOIli IOTPiOHO ITPOBECTY IIPOMiHb i3 ITIOYATKOM Y YyeHmpi Koaa.

2) IIpu nobymoBi KyTa n’, GLIBIIOrO 3a PO3TOPHYTHH, BUKOPUCTOBYETHCHA
TOU caMuil aJropuTM, aje AJd KyTa, piBHoro pisaumi n’ — 180°. A morim g0
MO0y JOBAHOT'O KyTa HOLAETHCSI POSTOPHYTUHA KYT.

s periTu eTamiB ypoKy 9 y OCiOHMKY 3aITpOIIOHOBAHO 3aBHaHHS JV¢ 1-9,
c. 36-37. Ilicaa 1bOro YypoKy IPOBOAUTHCA YPOK pediexcii 3a maTepiamaMu
camocriiinol po6oru N¢ 29 3i 30ipumxa ~CamocTiiiHi Ta giarHoCTyBaJIbHI
po0OTH 3 MaTeMaTukKu, 4 KJjaac .

M 6, c. 37.

KoxxHOMY 3 maHUX KYTiB BiANOBimae KyT, OiJIBIIUHA BiJ PO3TOPHYTOTrO.
Ockinpku nmoBHUN po3BopoT 360°, To KyT, OIIBININI Bifi POSTOPHYTOr0, SKUKI
BinmoBimae KyTy n’, nopisawoe 360° — n.

1) £ KOM = 30°, 360° - Z KOM = 360" — 30° = 330°;
2) £ MON =80°, 360°— £ MON = 360° — 80° = 280°;
3) £ NOT =160°, 360° — Z NOT = 360° — 160° = 200°.
M 8,¢.37. 90°, 30°, 120°, 360°.

N9, c. 37.
a) 360° — 125° = 235°;  0) 360° — 55° = 305°; B) 360° — 90° = 270°.

Po3B'a3aHHdA 3aa4 HA MOBTOPEHHH 3 YpokiB 1-9 mociOHuKa
“MaremaTura 4 Kiaac, 4 yacTuHa

Ne 9, e. 5.
. .2 . . . 2 .
a) Yucuso a 6inpiie, HixK 3 BN @, oCKiMbKN Ipib 3 ~ TIPABUIBHUIL;
6 8 . . . . . 8 o
) 5 BiA umcia b 6inbire, HiXK b, OCKiIBKY APi0 5 ~ HETPaBUIBHUH;
11 . . .3 . .11
B) 3 Big umciia ¢ OiabIme, HisK 17 BlA ¢, Tomy 110 Ipib 3~ HeIlpaBUJIb-

Huii, a apid 1—31 — IIPaBUJIBLHUIMI.
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M 10, c. 5.
0 -210 P-72 K - 560 E-T75 C-119 L —1072

1072 | 560 | 210 | 119 75 72
I K O C E P

N 11, e. 5.

1) 2000 : 100 - 35 = 700 (M.) — BeJIUKUX MOHET;
2)700:20-17 =595 (m.) — cepenHix MOHeT;

3) 700 + 595 = 1295 (M.) — BeIUKHUX i cepelHiX MOHET;
4) 2000 — 1295 = 705 (M.) — MaJIeHbKUX MOHET;

5) 705 > 700, 705 - 700 =5 (m.).

BignoBigk: y Tyrmoca 0yso 705 MajleHbKUX MOHET, Ha 9 OijbIllle, HixK
BEJINKUX.

N 12, c. 5.
a) 600 : 100 - 20 = 120 (xr); 6) 700 + 700 : 100 - 40 = 980 (xr).

N 13, c. 6.
ayy=x-9; O0y=x+7 ByYy=x-15 T1)y=x:8.

N 14, c. 6.

a)82a6 M + 47 a 98 Mm® + 3 ra = 8206 Mm° + 4798 m* + 30 000 m° =
=43004 m*=4ra30a4 M.

6)21751m4 Kr— 18 11 37 xr = 2504 Kr — 1837 kr = 667 Kr = 6 11 67 Kr}

B)3M6cm 9 mm 9 =3069 mm -9 =27 621 mm = 27 m 62 cm 1 Mmm;

r) 10 rog 44 xB 48 ¢ : 48 =38 688 c : 48 =806 ¢ = 13 xB 26 c.

M 15, c. 6.
A=1{4,5,6, 7}, B=1{5,6,7,8,9},
AUB=1{4,5,6,7,8,9}, ANB=1{5,6,7}.

N 16, c. 6.
Inpi6: Yuceasnux: 1) 75 000; 2) 321 048; 3) 56 612; 4) 377 660.
SHaMmeHHUK: 1) 238 090; 2) £4105.

377 660
4105 92
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IT api6: Yucensuuk: 1) 70 000; 2) 73 558; 3)80670; 4) 7112.
3HaMeHHUK: 69.

7112 _ D
59 %69
BuciosimoBarua 92 < 103 < 103 2 _ npasuabHe. OTiKe, umciio 103

. 69
€ PO3B A3KOM JaHOI HEPiBHOCTI.

IMana HepiBHicTh Mae 103 — 91 = 12 marypaiabHuUX poss a3kis. Ilpu-
KJIAaJZOM PO3B A3KY, AKHN He € HATyPaJIbHUM YKCJIOM, MOKE CIyI'yBaTHU
Oyab-AKe MilllaHe 4YMCJIO, I[iJla YacTHMHAa SKOI0 3aJ0BOJIbHSE HEPiBHICTh:
92 < x <103.

M 17, c. 6.

3a oguH CTPUOOK KiIlTKM MUIIIKA POOUTH 3 KPOKHU, a CTPUOOK KiMIKU —
10 xpoxiB. OTiKe, 3a 1 cTpuOOK Kirmka goranse Muinky Ha 10 — 3 = 7 KpoKiB.
Mixk sumu 10 - 5 = 50 KpokKiB.

Muiii Tpeb6a mobirtu mo Hipxku 20 Kpokis. [aa mporo in Oyme

motpidbuo 20 : 3 = 6 % OZ. Yacy, PiBHMX YacoBi, 3a SKHH KiIlIKa poOUTH
1 cTpmbok. A Kimmmi, 1106 Ha3gOTHATU MUINKY, mOoTpidHo 50 : 7 = 7 % Ofl.
yacy. Ockinbpku 6 % <7 % , TO KilllKa He BCTUTHe Ha3JOTHATH MUIIKY.

MaTeMaTHYHOIO MOBOI0 YMOBY # pO3B A3aHHS Iliel 3amadi MOXKHA
IIepeKJIacTH TaK:

10 xp./om. 3 Kp./om.

| [

1) 10 - 3 =7 (kp./on.) — MIBUAKICTb 30JIMIKEHHS;

\ 4

2)50:7=17 % (ox.) — moTpiOHO KiImi, 11100 Ha3OTHATH MUIIKY;

3)20:3=6 % (ox.) — moTpiOHO MuUIIIITi, 100 MOOIrTH MO HipKU;

2 1
4) 6 3 <7 7
BiamoBigb: Kimnrka He BCTUTHE Ha3JIOTHATU MUIIIKY.
N 8, c. 9.
D — 52 M-7 0 - 216 7 3 7 | 52 | 50 | 60
I-50 C-60 E -3 M E M €)) I C
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N9, c.9.
B — 88 I-200 D - 400 n - 36

400 | 200 88 36
D I B 41

Y mepminx ABOX BUIIAAKAaX AaHi NpaBUJIbHI YaCTHMHU YHCJa, TOMY BOHU
BUABUJINCS MEHIIIEe BiJl caMoro umcija. B ocTaHHIX ABOX BHUIIaJAKaX YaCTHHU
ypcJjia HelIpaBUJIbHi, TOMY BOHHU OiJIbIIIE 3a JaHe YHCJIO.

Ne 10, c. 10.
a)4:2-100-(4+4:2-7)=182 (1.)
6)(4:2-100): 4 = 50 (pasiB);
B)(4:2-100):(4:2-7)=14 (3ax. 4 ) (kaHicTp).

N 11, c. 10.
1) 180 : 6 - 100 = 3000 (r) — maca 3aiiunKa;
3000r = 3 kry

2)3:3 25 =25 (Kr) — Mmaca OJIEHATKA;

3) 3 kr + 25 kr + 180 m = 28 kr 180 m — 3arasibHa Maca Apy3iB;

4) 28 kr 180 r < 30 Kr.

BigmoBigb: apys3i MOMKYTh BUPYHIUTH B MOJOPOK PIUKOI0 HA CBOEMY
YOBHI.

M 12,¢.10. a)a=460; 0)b="T708; B) x = 15; rNy=9.

Ne 13, c. 10.
B) BucyoBiioBaHHs IIpaBUJIbHE, TOMY IO CyMa B JIiBiil yacTWHI MTOPiBHIOE 1,
TOMY BUKOHYeThCA ymMoBa 1 = 1.

r) BucnoBiaioBaHHA NOpaBUJIbHE, TOMY IO 3HAUEHHS BHUpPa3y B JiBii

.~ 3 3 1
T{aCTI/IH165,365<75.

1) BucioBiroBaHHA ITPpaBUJIbHE, OCKIJIBKYM cyMa B JIiBi#l yacTHHI JOPiBHIOE

75 . 25_61
8’ 8 8°
e) BucioBioBaHHs HeIIpaBUJIbHE, TOMY IO 3HAUEHHS BUPAa3y B JiBiil

.+ D 5_ 195
qaCTI/IH117,a17—17.

N 14, ¢.10. 1352 :(13-13) =8 (cm).
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M 15, c. 10.
a) 369 507 + 52 898 = 422 405, 422 405 — 52 898 = 369 507;
0) 524 319 — 29 605 = 494 714, 494 714 + 29 605 = 524 319.

M 16, c. 10.

Imena 4oJIOBiKiB y poauHi, moumHawuu 3 MoJoxaiioro, taki: Cepriii,
Irop IlerpoBuu, Ilerpo Murpodaunosuu, Murpodan Tumodiiiouu, Tumodii
(v mururctsi). T'onosi cim'i, Tumodieri, 3 + 22 - 4 = 91 pik. Ilerpy
MuTtpodanosuuy 3 + 22 - 2 = 47 poKiB.

Ne 11, e. 13.

a) Ha wmamonky 36 3adapboBaHmMX KJIITHHOK, BOHHU CKJIQJAIOTh

36 : 100 = 13—060 — 36% Bif yCiX KIITHHOK.

0) Yci kimituaku ckiaagants 100 : 36 = % = 2 % Bizm 3adapboBaHUX

KJIITUHOK.

B) 3adapboBani KaiTMHKM cKJamaioTh 36 : (100 — 36) = 2—2 Bim He-

3a(papboBaHUX KJIITHHOK, a He3adapOoBaHI KJIITUHKMN CKJamamTh 64 : 36 =

_64 _ 1@ Big 3ahapOOBaHUX KJIITUHOK
36 136 PlAsadap " '

a . 8 . n+m. x—7 2 10—y
JV_'; 12, C. 14. a) 20 ’ 6) 5 9 B) c ’ F) x b ru;) 10 *
N 13, c. 14.
S Y QO SNRVC R - B
100 ™™ 10 AW 100 V'’ 10000
B) o o0u 29 oou 41 o0u 7200 00mu;
24 PO 1440 "9 86400 7O 86400 ~OOT
ry Lo 86 917
20’ 2000 ’ 2000
N 14, c. 14.
O - 5 640 400 ® — 274 354 630 T — 7777777 € - 9060
JI - 24 921 600 I— 42149 448 P — 888 880 I-978

978 | 9060 | 888880 | 5640400 | 7777777 | 24921600 | 42149448 | 274354630
I € P o r JI I D
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Ne 8, c. 17.

_ 2, _._93
a)y—x+15, 0)y=x 27.
A 11, c. 18.
a)5:18=2;: 6)4:9=2 (0-4):9=2;, ) 48:4-7 =84 (m.);
SERICE 9-3, 9-2; : );
r) 240 : 12 - 100 = 2000 (m.); 120:5-3=12 (n);

e) 200 : 100 - (100 + 25) = 250 (x.); 250 (x.) = 2 rpx 50 .

Ne 12, c. 18.

a) 1) 22 750; 2) 22 750; 3) 0; 4) 7259; 5) 896; 6) 0; 7) 6 504 064;
8) 813 008; 9)58072; 10)58072;

6) 1) 50 600; 2)1; 3)0; 4)1; 5)100; 6)5060000; 7)34 816;
9)5025184.

N 9, ¢.22.
a) 907 : 2 = 45% 6) 180°: 5 - 3 = 108°; B) 68°: 17 -4 = 16°.
N 10, ¢.22.

a)72°:8-15=135" 6)60°:2-3=90  B)280°:7-4=160".

Ne 11, c.22.

1) 900 : 30 - 100 = 3000 (1rT.) — mpoxasu 3a II geun;
2)900 + 3000 = 3900 (1urr.) — mpoxasm 3a 2 IHi;
3)3900:13-5=1500 (mrr.) — mpogauau 3a I1I nenp;
4) 3900 + 1500 = 5400 (1rT.) — mpoxasu 3a 3 IHi;
5)14-5400 =75 600 (rpH).

BignmoBinw: Bupyuka 3a 3 gHi ckjaaa 75 600 rpuBeHb.

N 13, c. 23.

4<x<8, 5< x <8, 4<x<7, b<x< .

N 14, c¢. 23.

T — 56 n-5 M-91 q-18 Y —-43 H- 3

K - 20 A -96 B-40 3— 27 E-17
P-150 B -200 g -500 C-36 r-14

3amugpoBaHO BUCJIOBIIOBAHHS:
“Bes3 OYKB Ta rpaMaTUKH He HABUUTHCSI MaTeMaTUKA .
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M9, c. 26.

Y 3aBmaHHi TOBTOPIOIOTHCA MpPaBUJia IIOPiBHAHHSA HATYPAJIbHUX UYKCEJI:

1) aKIo KinbKicTh mugp pisHa, TO OLIbIIIe Te YMCIIO, Y AKOro Mudp OiIblie;

2) AKIIO KiJIbKicTh IIU(PP OTHAKOBA, TO OiJbIIIe TE YMCJO0, ¥ AKOTO OijbIite
mmepIa 3 He301L:KHuX 1mudp JiBopyd.

OCKiJBbKM KiJBbKicTh MU@PP y JaHUX UYHCJIAX OJHAKOBA, TO MOPiBHAHHS
HJIe 10 MepIii i3 He30l:KHuX 1mudp JiBopyd.

a)o, 1, 2; 0)8, 7, 6; B) 5.

M 10, c. 26.
3iuBa, Jiafd, Jak, JlacKa, JiacTiBKa, Jiuma, JIUCT, JIif, Jiic, JiTo, JIOM, JIOCh.
IToxiOHicTs, ImIpaBMJI YCTAHOBJIEHHA IOPALKY — paHilme — mismime  nasa
CJiB i uMces y TOMy, IO BiH YCTaHOBJIOETHCS 34 IMEPIINM He30i:KHIM 3HAKOM
JiBopy4u. A BiAMiHHIiCTH Yy TOMY, IO AJA YHCEJ JaHe IIPaBUJIO BHKOPUCTO-
BYEThCS TiJIBKM B Pas3i OMHAKOBOI KiJbKOCTI 3HaKiB (1im(p), a Aad cJiB — 3a
Oyab-sIKOI KiJTbKOCTi 3HaAKiB (OYKB).

N 12, c. 26.

1)6300:7-5=4500 (kM) — moB:K1HA piuKu MeKOHT;

2)4500:5-3=2700 (kM) — moB:kuHa piuku I'aHr;

3)4500 - 2700=1800 (k™).

BigmoBins: 'aur kopormuii Big Mexkoura Ha 1800 KMm.

Ne 14, c. 27.

a)A—-146 T-156 N -115 ®-140 B-7 € -158 P—-2 T —40

SamudpoBano HazBu piuok EB®PAT i TUI'P, aki npoTikaioTh TepuTO-
pieto Typeuunnu, Cupii Ta Ipaky.

6)@ 1) 81 540; 2) 225 120; 3) 906; 4) 90; 5) 2700; 6) 3065 kxm;

(ID) 1) 499 872; 2) 8650; 3) 3 600 000; 4) 506 482; 5) 508 432;

6) 1950 1.
2 _3 _ o4 _ 03 _ _
B M-Z E-2 A-35 A-22 0-1 T2
4 3 3 _ a3 _ 138
m-15 c-3 wm-33 1-33 0o-1%
2 3 3 4 8 3 3 3 4
7 | i1 | 8 1 1 15 | 19 271|311 | %5 | 35
M | E| clo |l o] ol T/ a | ™| 1| g




Ne 6, c. 30.

a) U—700 H-160 JI-80 A-210 O-115 B -400

Samu@poBano HasBy Beaumkoro micra Mecomoramii — BABUJIOH. B
onHOMY 3 OiOJiHMX OmOBimaHb omMCcaHO, AK Iiciia BcecBiTHBOrO moromy y
BaBusioni Hamaranucs moOyayBaTu BeXKy 10 Hebec. PosrHiBaHUI 3yXBaJIicTiO
arogent Bor "smimas” ixXHi MOBH, i 04 IIepeCcTAIN PO3YMITH OZUH OJHOIO.

60)P-116 VY -95 E -110 III-69 MWN-125 M-105

IIYMEPU - mapommicTth, ska Hacenasaa CrapomaBHio Mecomoramiro.
IITymepu BigoMi TuM, 1110 BUHAUIIJIU IUCEMHICTh, IKA Ma€ Ha3BY KJAUHONUCY.

N 8, c. 31.
a)285-94~300-10=30000; 6)409-7026~400-7000=2800000;
285:94=26790; 409-7026=2873634;
B)46280:52 ~ 45000:50=900; 1)1624272:312 ~1500000:300=5000;
46 280:52=23890; 1624272:312=5206.
N 9, c. 31.

a) IIlpukuaka mokasye, 1fo: 745 - 94 =~ 70 000, 745 - 380 ~ 280 000,

745 - 802 ~ 560 000, 745 - 216 ~ 140 000. Buxonsuu 3 1[bOro, MOKJMBI TaKi
BapiaHTU 3HAUEHb AaHUX MoOyTKiB: 745 - 94 = 70 030, 745 - 380 = 283 100,
745 - 802 = 597 490, 745 - 216 = = 160 920.

IlepeBipka mmokasye, 110 JaHi piBHOCTi IpaBUJIbHI.

0) Anasoriuno, 6255 : 695 =9, 38 920 : 695 = 56, 12 510 : 695 = 18,
71 585 : 695 = 103.

Ne 10, c. 31.
a)(5+4+8):20=17:20=
6)45—-45:5-3=18(r.);
B)4:2-9+4=22(c.);

r) 500 — 500 : 100 - (40 + 20) = 200 (xm).
) 40 : 20 - 100 = 200 (r.);

€) 1200 — 1200 : 100 - 70 = 360 (rpH).

17
20°

17 _ 3

1750~ 20°

M 10, c. 35.
a) TTina moxinkn 8 : 4 = 2 0:.; A (4), B(18), C (30).

: : a1 2 1 2
0) llina mominkm 1 : 3—30;[., A(3 ), B (2 3), C(43).
B) Tlina moxizkm 3 : 6 = % om; A(1), B(5), C(7 % ).

r) Hina noginku 20 : 5 =4 ox.; A (16), B (32), C(56).
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N 11, c. 35.

3 IBOX TOYOK Ha KOOPAMHATHOMY IIPOMEHI JIiBiIlle po3TamnioBaHa TOUYKa 3
MEHIIIOI KOOPAWHATOIO, a IMpasimie — TouKa 3 0iypmIo KoopamHaTtoo. OTike, 3
JaHWX TOYOK KOODAWHATHOTO IIPOMEHA TOUKa A poaTariioBaHa JiBirre Big B, Touka
C — mpasBimte Big D, Touka Big E — mpasime Big F i Touka M — npasimie Big K.
AB = 3004 — 879 = 2125; EF=172954 - 72918 = 36;

CD = 20350—-9817=10 533; MK =5 432 003 — 546 999 = 4 885 004.

Ne 12, c. 35.

a) IlomoBuHa 1iyioro MicTuUThL 3 HMIOCTHUX, a TpeTuHa — 2 moctux. OTiKe,

Kouuk-CrpubyHens cmas, TAaHIIOBAB Ta CIiBaB % + % + % = g = 1, ToOTO

Bech uac. ToMy Ha IiATOTOBKY A0 3UMHU Yacy B HbOT'O HE 3aJIUIIAJIOCH.
6)28 +28-3+(28+28:-3):8-100=1512 (x.).

N 13, c. 35.

a) 1) 740; 2) 835; 3) 507; 4) 342 350; 5) 2050; 6) 82 000; 7) 9002;
8) 72 998;

6) 1) 805; 2) 1 634 150; 3) 55 555; 4) 54 988; 5) 1; 6) 0; 7) 1; 8) 55 555.

Ne 14, c. 35.

Ha mnepnry mosioBMHY 3BOpPOTHOTrO ILIAxy Mypaimika 3aTpaTuB PiBHO
CTiIBKU K YaCy, CKIJIBKM Ha ILJIAX KU, OCKIMbKU t=8:0=(s:2): (v : 2).
Or:xe, Ha HIIAX Yy TOCTi BiH 3aTpaTWB Ha CTiJIBKU MEHIIIE Yacy, CKiJIbKH Ha
3BOPOTHOMY IILJIAXY BiH ixaB Ha KoHUKY.

Ne 10, c. 37.

a) 87 — 29 = 58; B)43-5—-T73=142; 1m)(96 +48):8 =18;
6)18+3-9=45; 1)92:4+77=100; €)300—-(80-3):6=260.
M1l,e37. aa=33; 6)b=5 Bx=3G 1y=9.
Ne 13, c. 38.

a)(m:7)-15; B)c—d-*3; m)k+(k:2)-4.
0)b:(a:4); r)(n-3):5;

Ne 14, c. 38.

A—-24552050 B-24550257 Y-75068 H-241101000

241 101 000 | 24 552 050 | 24 550 257 75 068
H A b y
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Ne 15, c. 38.

IIpaBa yactuna:

1) 301 560; 2) 50 260; 3) 351 820; 4) 4 462 440; 5) 36 280; 6) 388 100.
HepiBuicts: x < 388 100. HaiibiabIiuM HATYPAJIbHUM PO3B A3KOM OTPH-

MaHOI HepiBHOCTI € uncao 388 099.

M 16, c. 38.

1) 1245 : 5 = 249 (anm.) — noo6yB Il rHOM;

2) 1245 + 249 = 1494 (anm.) — goOyJsu mepiri 2 rHOMU;

3) 1494 + 906 = 2400 (anm.) — mooyB III raOM;

4) 2400 : 100 - 38 =912 (aaxm.) — mooys IV raHOM;

5) 1494 + 2400 + 912 = 4806 (anm.) — moOysu epiIii 4 THOMH;

6) 7818 — 4806 = 3012 (anMm.) — moOyu iHIIL 3 rHOMU;

7) 3012 : 3 =1004 (anm.) — mooys VI raom;

8) 2400 — 1004 = 1396 (amm.).

Bigmosigb: mocTuii rHom go0yB Ha 1396 anmmasiB MeHIITe, HiK TpeTii.

Ne 17, c. 38.
a) 3a ABOMa ymcJIaMU #je iXHill JoOyTOK, IIPUYOMY IIePIIi MHOXKHUKU —

IIOCJIIJOBHI YMCjIa HATYPaJIbHOTO PSAAY, IOUYMHAIOUN 3 25, a IPYTri MHOKHUKI —
nounHarwoouu 3 4: 25, 4, 100, 26, 5, 130, 27, 6, 162, 28, 7, 196, ...

0) Ha mapHuMX MicIIX CTOATH IIOCJHiLOBHI Ymcjia HATypPaJbHOTO PALY,

nmourHaoum 3 16, a Ha HemapHUX — IIOTPOEHI momepenHi uucaa: 16, 48, 17,
51, 18, 54, 19, 57, 20, 60, ...

1] 0)
CHOBHA MeTa
—Yporn— : .
:1 _521 1. ChopmyBaTu 3maTHICTH M0 YUTAHHSA KPYTrOBUX, JIHIAHUX i
l I cToBOUaATHUX Jgiarpam, rpadikiB pyxy, a B HAWOPOCTIIINX

BUMOAIKaX — OO0 iX mTOO0yIOBHU.

2. ChopmyBaTu ysaBJIEHHS IIPO KOOPAMHATHUI KYT, 3JaTHICTH
0 BUBHAUEHHS KOOPAMHAT TOYOK Ha ILJIOIIWHI Ta mOo0ymZOBU
TOYOK 3a IXHIMU KOOpAMHaTaAMMU.

3. IloBTOpUTH I BaKpinuTy MarTepiana, BUBUYeHUH y 4 Kjaci.

Yporu 10-21 zaBepuiyioTh Kypc 4 KJacy, TOMY OCOOJIMBY yBary BapToO

NPUIIJINTY 3alIOBHEHHIO MPOTaJIMH 13 OCHOBHUX TeM Kypcy. IlapanenbHO 3
IIOBTOPEHHAM OCHOBHOI'O MaTepiaJly po3B A3YIOThCA 3aJaui PO3BUBAJILHOI I
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MIpPOIeNeBTUUYHOI CIPAMOBAHOCTiI, mepeJiueni Buie. Big pobotu 3
IeHTPaJbHUMMN KyTaMH YUYHIi IIepexofATh 10 KPYroBUX, a Bil HUX — MO
JiHIHHMX 1 cTOBHMYATHUX Jiarpam, BYaThcAa I1X umratu U OymyBatm (y
Haumpocrimux Bunagkax). Ilpu posraani gimifiHmx i cToBmuaTmx miarpam
3 SABJISAETHCA BEPTUKAJLHUI KOOPAMHATHUN IIPOMiHL, KOTPHUH Ja€ KJIOY 10
moOyIoBu KoopamHaTHOrTO KyTa. I[o croco0y mo3HaueHHA TOYOK ILJIOITUHU
YUHI HAYyTH dYepeld IrpoBy [MIiAJbHICTHL 13 MIMHUMPOBKU 1 poO3MIUPPOBKU
300paKeHb, sIKa SKHaWKpaIlle CIIOJYYAa€ThCA i3 3aBepIIeHHAM HAaBYAJLHOTO
POKY I TOYATKOBOI'O CTYIEeHs HaBUaHHA B Iijomy. Ilpu nmbomy Ti yuHi, axi
3MyIIeHi Oijibllle dYacy NPUALJIATHA B3alOBHEHHIO HAaABHUX IIPOTAJUH Y
3HAHHAX, MOBUHHI 3po0OMTH IIe SKOMOra IIBHAIIE ¥ Kparmie. 3HAWOMCTBO 3
KOOPAMHATHUM KYTOM IIiITOTOBJISIE T'PYHT MOJIsI BBeAeHHA rpadikiB pyxy —
OCTaHHBLOI TeMU Kypcy 4 KJjacy, y fAKifi TakoX € 06arato MOIKJIMBOCTEH
IJIsT opramisarfii irpoBoi I TBopuol AisAabHOCTI mitTeiri. OgHaK XiI YpOKiB
i obcAr uacy, SKU BUIOIJIAEThCA HA HOBUU MaTepiaj, 6arato B YoMy BU3HA-
YaeThCA NOCATHYTUM PiBHEM MiITOTOBKU KJIacy.

Hasegemo nass ypokiB "BiKpHUTTSA HOBOrO 3HAHHS OCHOBHI HUTAHHS
aKTyaJsisaiii, BapiaHT MOTUBYIOUOI'O 3aBJaHHHA, IPUUYNHY YTPYAHEHHHA, AKY
IMIOBUHHI BUSABUTU YYHi IIiff yac oOTOBOpeHHs HPOOJIEMHOI cuTyarlrii, Mery,
AKY BOHU IIOBUHHI IIepen co0OI0 IIOCTaBUTH, MOMKJIMBUN cmoci0 ¢ikcarii
pes3yJabTaTy  BiIKPUTTS B AJTOPUTMiI I OIOPHOMY KOHCIIEKTi, a TaKOMX
PO3B A3aHHA 3aBlaHb, 3alIPOIMOHOBAHUX Yy MOCIOHMKY Ha JAaHOMY YPOI IJIs
3aKpillJIeHHA HOBOTO MaTepiany. YpoKmu pedJiekcii mepembaueHi Ha yporax
13,17, 20, 21, a Tako:k miciaa ypokiB 11, 13, 17, 21 3a marepiamramu
camocriiaux pobit 30-33 3i 30ipHmka ~CamocriiiHi Ta aAiargocTyBajbHIi
poboTu 3 mMareMaTuku, 4 Kijac . JliarHOCTyBaJbHI pOOOTH IPOBOLATHCA 34
MaTepiasaMmu Toro camoro 30ipHmMKa micad ypokis 11 1 21.

Ha ypoui 10 yuni 3HamioMaATbCa 3 kpyzosumu pniarpamamu. Ha erami
aKTyaJgisamii 3HaHb i3 HUMU TOTPiOHO ITOBTOPUTU AaJTOPUTM HTOOYIZOBU
IEeHTPANbHUX KYTiB, MIOKA3aTH NPUKJIA[ BUKOPUCTAHHA IMEHTPAJIbHUX KYTiB
I HAOYHOTO NEeMOHCTPYBaHHS Ha KPYroBi#Ml miarpami medakoi iHdopmarril
IIPO *KUTTA IXHBOTO KJIACy, 3alPOIIOHYBaTU 3rajaTH, Ae ¥ KoJu iM Jomoma-
rajia HAaOYHiCTh, a MOTiM IIOCTABUTHU TaKe HACTYIIHE iHAUBigyaJibHE 3aBTaHHA.

— Boga zaiimae 110 MOBepxXHi 3eMJi, a CyXomis — 1§O ii moBepxui. 3o0pa-

3iTh 3a JOIIOMOTOI0 KPYI'OoBOl [giarpaMu CIIIBBIJHOIIIEHHS MiK ILJIOIIEIO
IMIOBEPXHi BOAM I CYXOH0JIy HA 3eMJIi.
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IHpuvwuna ympyoHenHna: HeBioOMUIl aaTropuTM NO0YJOBY KPYTOBUX JAiarpaM.

Mema: BuBeCTHU AJTOPUTM HOOYIOBM KPYroBHX JIiarpaM i HaBUMTHCS
MOT0 BUKOPHCTOBYBATU [IJII HAOUYHOTO 300paKeHHS CIIiBBiIHOIIIEHHA MixK
BeJINUMHAMMU.

AnaroputmM mo0ymoBH KPYroBHX aiarpam OnmopHuii KOHCIHEKT

. X .
3HaUTHU YaCTUHY ;, LHJIOTO, AKa MpUIIajae
Ha KOYKHY 3 BeJIMYUH
Y

3HaAUTH BeIMUYNHU IeHTPATLHUX KYTiB, IKi
BiITOBimaOTL KOKHIiM yacTuHi: 360° : n - x

a b
v ntn=1
ITo6ynyBaTy B JaHOMY KOJIi LeHTpPAIbHI KyTH, 3600 in-a
AKi BigTIOBimaroTh KOMKHiN uacTmHi 360°:n-b

Hna 3acBOEHHA aJITOPUTMY IIOOYyJOBM KpPYroBUX JAiarpaM Ha iHIINUX
eranax ypory 10 y mocibHmKy sampomoHoBaHi 3aBmaHHsa M 1-6, c. 39-40.
Yaooma MOKHAa S3aIlpoOIIOHYBaTH MOITAM NOPUAyMaTH I IIOOyAyBaTH BJIAcHI
JiarpaMu Ha pi3HOMAaHITHI TeMH.

Ne 3, c. 40.

1) Jlikapi pekomeHayoTh icTu 4 pa3u Ha OeHb.

2) CHimaHOK CKJajgae TpPoxu OijbIlle Bif HOJOBUMHU 00iny, Beuepsd i
IPYTUil CHiJaHOK OJHAKOBI I CKJIAHAIOTh KOKEH TPeTHHY o0igy i Tpoxmu
OiJIbIIle BiJ MOJIOBUHU IIEPIIOTO CHiJaHKY.

3) Binpmia uvacTuHa Big HOPMUM XapuyyBaHHS NPUIIAJA€ HA IIEPIIY
IMOJIOBUHY THA.

Ne 4, c. 40.
1)15+9+ 6 + 6 =36 (ir.) — ycboro irpaiox;

2)15:36 = é—g — IPUIAJA€ Ha KPOKOAUJILUNKIB;
9:36= 3_96 — IpUIagac Ha JeBeHIT;
6:36 = 3—66 — IIpUINajia€ Ha MAIllUHKMU, 1 CTIIBKU K — Ha BEPTOJbOTH;

3) 360° : 36 - 15 = 150° — BifgmOBiAAE KPOKOAUIBUNKAM;
360° : 36 - 9 = 90° — BinTIOBimAE JIeBeHATAM;
360° : 36 - 6 = 60° — BiAmIOBiZAaE MAIIMHKAM, i CTIIBKY K — BEPTOJLOTAM.
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N 5, c. 40.
1) 720 — 240 — 260 = 220 (6.) — i3 3ayidHUM HaXOM;

2) 240 : 720 = ?%8 — npunajgae Ha OyAUHKU 3 UePeIInuIelo;

260 : 720 = 280 _ npunajgae Ha 6yAUHKY i3 mudepoM; a

720

220 : 720 = %278 — mpunajgac Ha OyAUHKM i3 3aJIiBHIM JaX0oM;

3) 360° - 240 : 720 = 120° — BigmoBizae OyAMHKAM i3 UepenuIiero;
360° - 260 : 720 = 130° — BigmoBigae OyguHKAM i3 mudepom;
360° - 220 : 720 = 110° — BigmoBizaec OyAMHKAM 13 3aIi3HUM JaXOM.

N 6, c. 40.
1) 30 : 6 = 5 (11T.) — HOPIKiB;

30 : 3 =10 (mT.) — Kapacis;
30 : 5 =6 (mIT.) — mMyK; %

30 —-(5+ 10 + 6) =9 (m1T.) — OKYHIB;

2) 360° : 6 = 60° — BigmOBizac Hopxam; ”

360° : 3 = 120° — BignmoBizac kapacam;

360° : 5 = 72° — BimmoBizae myKam;

360° — (60° + 120° + 72°) = 108° — BifgmOBiKAE OKYHAM.

3a puCyHKOM BUIHO, ITI0 HaiibinbIe O0yJio KapaciB, HaliMeHIe — HOPXKiB,
YK OyJIO MeHIIIe, Hi’K OKYHiB, a HOPIKiB — TPOXU MeHIIIe, HidK YK i T./1.

Ha ypoui 11 yunHi BuaThcAa umTaTu U OyAyBaTW CTOBOUYATI Ta JIiHIiNHI
miarpamu. Ha erami akryaJsisaifii 3HaHb BOHU MOBTOPIOIOTH YUTAHHS KPYTO-
BUX JiarpaM i aJaropuT™m ixX IIOOYAOBH, HMOHATTA IIKAJW H IIiHM TOSLIKH
miaau. Ilorim yumresnb 3Beprae ixHIO yBary Ha Te, II0 KPECIUTH KOJIO
1 o0umca0BaTH 3HAUEHHS KYTiB iHOoAl OyBae BasKKo. € mpocrimmii cioci6
HAOYHOTO 300pasKeHHsA BeJIMUYMH — CHiBBifHECeHHs ixX 3i mikaJsoro. [aa mboro
mapaJjieJbHO HMIKAJIi MaJi0l0Th CTOBOUNKY a00 BiIpi3Ku BiAIOBiZHOTO pO3Mipy.
Tomy miarpamu i1 Ha3MBaIOTh CTOBIIUYATUMU uu Ji"HitiHumu. Ilpukaang rTakmx
miarpaM Tpeba mokaszaTu Ha nmo0Ope Bigomomy yuHAM Marepiaai. Ha
3aBepIIIEHHSA eTaly MOKHA 3aIllPpONOHYBaTH TaKe iHAWBigTyaJbHe 3aBIaHHI:

— YuHi 4 Kjlacy BUPIIMINJIN TPOBECTHU COIiOJIOTiYHE ONWTYBAaHHSA Cepe[
VUHIB CBO€I MIKOJIM HOPO HANyJI00JIeHiIlly IIOpy pPoKy. Byao omumrano 72
40JIOBiK. I3 HUX 12 4JoJioBiK HasBaau 3uMy, 16 J40JIOBIiK — BecHy, 4 YOJIOBIiK —
ociub, a pemra — Jito. IloOyayiiTe JiHiliHy pmiarpamy, KoTpa iJIOoCcTpye
pe3yJabTaTU I[LOTO COI[I0JIOTIYHOTO OIIUTYBAHHS.
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IIpuwuna ympyonenna: HeBiAOMUII aJropuTM NIOOYAOBU JiHINHUX
(cToBruaTux) miarpam.

Mema: BuBeCTH aJropuTM NOOYAOBU KPYTroBUX JIHINHUX (CTOBIYATUX)
niarpamM i HaBUMTHUCA HOro BUKOPUCTOBYBATH [IJA HAOYHOTO 300pasKeHHA
CIIiBBITHOIIIEHHA Mi)K BeJUUNHAMU.

AnaroputM mo0yxoBu JiHiiHMX (CTOBIYATHX) Aiarpam OnopHuii KOHCIEKT

ITigiopaTy miny DOiIKK IIKAJIH, 3PYUYHY AJIA
TO3HAUeHHS Ha Hill 3HAUEeHb JAaHUX BeJINUYNH

¢ 4a

300pas3uTu IIKaIy Ha BEPTUKAJbHOMY KOOPAUHATHOMY
IIPOMEHi, a Ha TOPU3OHTAIBHOMY IIPOMEHI IIO3HAYNUTU Ha PiBHIiM 2a
BifcTaHi OZHY BiJ OJHOI TOYKM 34 YMCJIOM HASBHUX BEJIUYNH a

|

¢ I II III

Big o6panux TOUOK moOyAyBaTH BEPTHUKAJIBHI Bigpisku
(cToBIIIi), BUCOTA AKUX NOPiBHIOE 3HAUEHHIO BiIIOBigHOI
BeJINYNHU

I=2a, II=a, IlI=4a

YuranHa ¥ moOymoBa cTOBOUATHUX 1 JiHiiHMX giarpam Ha ypori 11
gdakpimiaoerbea B M 1 (a-r), c. 44-45. A BooMa IiTAM MOKHAa 3alIPOIIOHYBATHU
MIPUAYMAaTH ¥ MO0y IyBaTH CBOI AiarpaMu 3 pidHOI TeMaTUKH.

Ne 1, c. 44-45.
a) lima mominku mkaam giarpamu gopiBHIOEe 10 MM omamis.

1) V BepecHi B BirakuTHilt Kpaini Bunagae npubausao 50 MM onaais.

2) HaiimeHIna KiJgbKicTh omamiB BuIlajia B 4yepBHi i jaumnHi — mo 20 MM,
a Haibinbma y aucromani — 120 mm.

3) OmHakoBa KiJbKicTh omagiB BuMHOaJa B CiuHi Ta TPyAHi, TpaBHiI I
BepeCHi, YepBHI Ta JUIIHI.

4) Binbmre mHidk 90 MM omamiB BHOaio B CiuHi, JmcTomani Ta TpynHi, a
90 MM — y JI0OTOMY.

5) ¥V cepnui Bunayso Ha 10 - 5 = 100 MM onmagiB MeHIIIe, HidK V JKOBTHi.

6) Baumry — 290 MM, maBecHi — 160 mm, yaitky — 70 MM, BoceHH —
300 mm. 3a Bech pik Bunmajo 820 MM omagis.

7) Menmre Hixk 60 MM omamiB BUIaJIO B yCi MicAIll 3 KBiTHS 10 BepeCeHb.
0) 3pyuHa I1iHa momijKm miKaam — 10 MM, Ha mIKajgi Mae OyTH ITO3HAYEHO
He MeHIIe Hixk 12 mTpuxiB. AHajnid pgiarpamu moJdArae y BigmoBimi Ha
MIUTAaHHSA, aHAJIOTiUHI 3aBHaHHIO (a).

45



()

120

ciy. Jror. 0ep. KBiT. TpaB. UepB. JIUII. CEePI. Bep. KOBT. JUCT. I'PYA.

B) Ilina momisku mikaau giarpamu mopiBHI0O€ 100 HOBOHAPOAMKEHUM HiTAM.

1) ¥V nmunni B PokeBilt kpaini Hapoguioca npudbausro 1000 mgitei.

2) Haiibisb1mre miTeir HapoaWJIOCA B YePBHi, a HallMeHIIe — y TPY/IHi.

3) Vuaitrky mapommiocsa 1200 + 1000 + 500 = 2700 mireii, a 3a pik —
7700 gireii.

4) ¥V rpasui Hapogumoca Ha 100 - 3 = 300 gmiteit OinbIime HidK y KBiTHI.

5) ITo 500 giTeit HapoaMJIOCA B JIIOTOMY, CEPIIHi, BePECHi i1 KOBTHI.

6) Binpmre ik 600 miteit HapoguiaocAa B ciuHi, KBiTHi, TpaBHi, YepBHi Ta
JIIIHI.

Hapom:xyBaumicTs giTeit 36iybIryBasacsa 3 Oepe3Hs 110 YepBeHb, 3MEHIITY-
BaJlacsg — i3 ciuHg 1o Oepes3eHb, i3 UEpPBHA IO CepHeHb i 3 JKOBTHSA IO
rpylieHb, a He 3MiHIOBaJacs — i3 CePITHS II0 KOBTEHb.

r) 3pyuHa IiHa nmomiaku mxaau — 100 miTeii, Ha mikaai Mae OyTHU ITO3HAUEHO
He MeHIne Hizk 10 mrpuxiB. AHajis giarpaMu npoBOAUTHCS 3a aHAJOTIEIO i3
3aBIaHHAM (B).

(mireii)

900

600

300 i ‘
0 |

ciu. uror. 6ep. KBiT. TpaB. UepB. JIUI. CEPII. BEP. KOBT. JUCT. I'PY.
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Ha ypomui 12 yuni sHaiioMaAThCA 3i criocoboM MMo3HAUEHHSA 00 €KTiB HA
IJIOIITUHI naporw eleMeHTiB, TOOTO ABOMAa ejieMeHTaMu (YucjaaMu, OyKBaMu
TOIIO), Y3ATUMHU B IIEBHOMY MOPAAKY. ¥ MaTeMaTHUI[i mapu eJeMeHTiB a i b,
Ile IepIIuM ifie a, a ApyruM — b mosHadamTh cuMBoJIoM (a, b).

Ha erarmi akTyaJaisanii 3HaHb JaHOTO YPOKY Tpeba IMOBTOPUTHU 3 YUHIMU
MMOHATTSA JIIHIMHOI Ta cTOBIYATOl Aiarpam, HIKaJau, KOOPAMHATHOTO IIPOMEHA
i sragaTu mpo Te, IO CJIOBO  KOOPAMHATA MOYKHA HA3BATHA CBOEPITHUM
wu@pom micnesHaxomKeHHA Touku. IloTiMm iM MoOKHaA pO3IOBiCTH Memio 3
icTopii mwu@piB, Mpo Te, IO JIIOAU iX CTBOPIOBAJIM IIle B JaJjieKiil JaBHUHI
I nepenadi iHgopmariii, IpUX0BaHOl BiJf CTODOHHBOTO OKa.

IMpuxknagom muppis € rpa "Mopcwkuii 6iii”. HamesBmo, Garato mireit
3HAIOThL NpaBmja Iiei rpm W PO3KAKYTh INIPO Te, AK ITO3HAUYAETHLCS
IIOJIOJKEHHSI KOopalOjsiB Ha moji 00I0: CHOYATKY HA3WBAlOTh OYKBY, SAKa
IMO3HAYAE CTOBIEIlb, & IIOTIM — YMCJO, SIKe mo3Haudae pamok. OTiKe, KOXKHA
KJIITHHKA I0JIs 000 ozep:kye cBoe iMm . Hampuxiazn, KIiTMHKY, IIOKazaHy
Ha puc. 13, Ha3MBaOTh Tak: O—7.

10
9
8
7 1«
6
5 4 4
4
3 3 A
3
9 2 B 2 B
1 v 1 1
a 6 BIT raoogee€esx 3 1 2 3 4 5 1 2 3 4 5
Puc.13. Puc.14. Puc.15.

VYuHi 3 3aJ0BOJIEHHSAM yA0OMa IIOrpaoTb ¥ = MopChbKUi 0ifi" AK JOMAIIIHE
3aBIaHHA, a Ha ypoIli, Ha 3aBepIleHHA eTamy aKTyaJjisdallil 3HaHb, MOKHA
3aIIPOMOHYBATH iM HACTyIIHE iHAUBigyaIbHe 3aBIaHH:

— Ha Bigminy Big rpu "MopcsKuii 6iii, pAgKY i cToBHIL moJs (puc. 14)
IMo3HauUeHi umcaamMu. 3ammudpyiTe 3a AOIOMOIOI0 IIMX YMCEJ IOJOMKEHHS
KJIITUHKN B Tak, mo0 Oyab-sKa JIIOJMHA, 3HaiiomMa 3 Iu@poM, 3morJja ii
0e3IOMMJIKOBO 3HAWTH.

IIpo6iemMHa cuTyarisg po3ropHETHCSA 3 MPUBOAY TOTO, IO uwmcaa 2 i 3

47



OyAyTh Ha3MBATHCA B Pi3HOMY HOPAIKY, i OyZe He3po3yMijo, AK IIO3HAUUTH
KJITUHRY B, 1100 He neperryratu ii 3 A (puc. 15).

IHpuuwuna ympyonenna: HeBimoMuil cmoci6 mo3HaueHHS KJIITMHOK Ha
MIJIOIIMHI 3a TOIIOMOT'OI0 YMCeJI.

Mema: mnoOyayBaTH cCIOCi0 IIO3HAUeHHA KJITHHOK Ha IJIONIMHI 3a
JIOTIOMOT'OI0 UK CEJI.

Ha erami "BigkpuTTra’ HOBOro 3HAHHA YYHi IIOBHMHHI 310ragaTHCH, IO
PO3B sI3aHHA Ipo0JIeMH — y BHOOPI nopsadky caigyBaHHS dUHMCeJ: IPO Iie
oTpidHO mpocTo gomoBuTHCA. lleil mopAxoK migkasye rpa  MopCbKHit
0iii": y34TH CHOYATKY YWCJIO B T'OPU3OHTAILHOMY pPANi, a IOTIM — y
BE€PTUKAJIbHOMY.

Ha 3aBepriieHHA BUmMTeNb MOKAa3ye YUYHAM IIPUHHATE B MaTeMaTHILi
MO3HAUYEeHHs MOPAAKY €JIeMeHTIB — KPYyIJi AYKKH. AKI0 yIOpaIKOBaHUX
eJeMeHTIB [Ba, TO IX Ha3WBAIOTh NAPOW, AKINO TPU — TPIUKOIO, HOTIM
yeTBipKooO ToImo. SIK 3'AcyBaJiocs, s TMO3HAYEHHS TOYOK ILJIOIIHMHU
morpibHa came mapa eaemeHTiB. Tak, KJIiTUHKY Ha puc. 13 MoKHa IIO3HA-
YUTH mapoio (m; 7), TOMy IO B TOPUBOHTAJIBHOMY PsAAi po3TaImioBaHa OyKBa
I, a Yy BepTUKAJIbHOMY — 4uucJjo 7. Tak camMo, BiIIOBiTHO MO BCTAHOBJIEHOTO
MOPAIKY, KJIITUHKY B MOXHa Mmo3HauuTu mnapoio (2; 3), a KIiTUHKY A —
napoxo (3; 2).

ITapu umcen — e mudp, agpeca KIITUHKU, 32 AKUM OyAb-sIKa JIOAWHA,
3HalioMa 3 MIMdppoM, MoKe 0e3moMuIKOBO ii 3HaniTu. Tomy mapy uwmcen, ge
Ha IIepIIoOMy MiCIIi — YHCJIO TOPUBOHTAJBHOTO pPAAY, a Ha JApyromy —
BE€PTUKAJIBHOTO, HA3UBAIOTH iIlle KOOpOUHAmMoI.

OT:xe, Mpo0IeMy IIOBHICTIO PO3B I3aHO.

AJropurM BM3HAYEHHA KOOPAMHATH 00 €KTa OnmopHMii KOHCIIEKT

SHaliTh KOOPAMHATY 00 €KTa II0 TOPU30HTAJI

II

Y

3HANTI KOOPAMHATY 00 €KTa II0 BePTUKAJII I

IInsi 3akpimjieHHs ysBJIE€Hb IIPO KOOPAMHATH 00 €KTiB y IIOCIOHHUKY
Ha ypoiii 12 zampomonoBaHo 3aBmamHsa N 1-7, ¢. 48-49, a ma ypomi 13,

AKUU IIPOBOAUTHCA y (POopMi ypoKy peduiekcil 3a JaHUM MaTepiajom, —
N 1-6, c. 51-53.

48



Ne 2, c. 48.
Bepxua giBa kaitunka: (a; 10);
HUM)KHA JIiBa KJaiTuHKa: (a; 1);

N 4, c. 49.
a) (65 9); (B; 4); (a; 3); (6; 2); (r; 1);
Ne B, c. 49.
a) 0)
5K 5
4| O 4 A0
3 [] 3
2|\ 2 O
1 D¢ 1
a 0 B T 1 2 3 4

erbcaHe 31, a30.

= DN W s Ot

BepxH4A IIpaBa KjaitTuaka: (k; 10);
HUKHA IIpaBa KjaiTuaka: (k; 1).

6) (2; 1); (2; 4); (3; 3); (45 5); (15 2).
N 6, c. 49.

a) (0; 4);
(25 9);
(15 2);
(35 1);
(4; 3);

6)

= DN W & Ot

0

&

(2
N

AN

1 2 3 4

IIpu BuKoHaHHi 3aBmaHHsa JMN¢ 6 yBary moTpiOHO 3BepHYTH Ha Te, IIIO
ypcJja I03HAUYalTh He PAAU KJIITUHOK, a JIiHil, IpUYoMy pAJ Yuces NOoYnHa-

Ne 2, c. H2.
a) 3aiBi kaituaku: (1; 3), (5; 3), (4; 1); nponrymieni kaituaku: (3; 1),
(35 9), (4; 4).
0) 3aiiBi kaitunku: (1; 2), (5; 4); nponyeHi kaituaku: (2; 1), (4; 5).
B) 3aiiBi kaituaku: (3; 1), (1; 4); nponymeni kaituaku: (1; 3), (4; 1),
(5; 3).
Ne 3, c. 52.
a) (15 6), (2;4), (2;6), (3;2), (3;6), (4;4), (4;6), (5;6);

0) (2; 2), (2;3), (2;4), (2;5), (354), (45 2), (4 3), (4;4), (4;95);
B) (1; 2), (2;1), (2;4), (352), (3;3), (3;9), (4 1), (4;4), (5;2).

Ne 4, c.52.

1 2 3 45

6)

— DN W s Ot O

1 2 3 4 5
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M 6, c. 53.
a) KPOH; 6) TECTIST; 8) AMPITPITA; r) HIKA; 1) IIKE; e) ATIOJIJIOH;
) IPITA; 3) TEKATA.

Ha ypoui 14 wmeTon BHM3HAYEHHS KOOPAMHAT 00 €KTiB HA ILIOI[MHI
3aCTOCOBYETHCA [JIsI TOUOK ILJIOIMHU. ¥BOAATHCA IOHATTA KOOPOUHAMHOZO
Kyma, oci abcyuc i oci opdunam, koopduHamu moyku. YBeIeHHA BCiX IUX
MMOHATH ITIJIKOM IiATOTOBJEHO HAa IIONEepenHiX ypoKax. I3 BepTUKaJIbHUM
MMOJIOXKEHHAM IIKaJM YyYHI ITO3HAWOMHUJIMCSA HpPU PoOOTi 3i cToBmUaTMMU
Ta JiHIMHMMU AiarpamMaMu, a TaKOMX IIPM KOAyBaHHI (iryp Ha IJOIIMHI.
CohopmoBanHO @I caM IIPUHIIMO KOOPAMHAT HAa IJIOMIMHI — YBeIeHHS
Yynopsa0xo8aHol mapu eJIeMeHTIiB Ha IIO3HAUEHHS MOJIOXKEeHHS 00 €KTa IIoMI0
TOPUB0OHTAJBHOI 1 BePTUKAJNBbHOI HIKaau. llpu I1mpboMy HaIpAMOK NIIKaJI
TaKOXK y3TO/I’KeHO: 3JIiBa HAIIpaBo Ta 3HU3Yy BIropy.

OnHak pamimie OAWHUIII BUMipy II0 TOPM3OHTAJBbHIA i BepTUKAJIbHIN
mIKajgi 3aBKau Oyym uiTko 3amami: 1 xiitmaKa. Temep msa BuMora 3Hima-
eTbcA. ToMy HOBOIO IJIsI VUHIB ifle€io Ha JaHOMY YPOIli € HeoOXigHiCTL BHOOPY
M y3TOoM:KeHHA OAWHUIL BUMIPY Ha TOPU3OHTAJBHUX 1 BEPTUKAJIBHOMY
KOOPAWHATHUX ITPOMEHIX.

Ha erami akryaJgisaiii 3HaHb JaHOTO YPOKY Tpeba 3ragaTy 3 yUHAMU
KOOPAWHATHUNA HPOMiHb (i3 pPiSHMMU OAMHUIAMEH BUMipy Ha HBOMY), HOTO
icToTHI O3HAKM, HOHATTS KOOPAMHAT OO0 €KTa Ha IJIOIMHI, AJrOPUTM IX
BU3HAUYEHHS.

Il cTBOpPeHHs HPOOJIEMHOI cCHUTyaIlii MOMKHA 3allpONMOHYBATH YUYHIM
HACTyIHe iHIuBigyaJibHEe 3aBIaAHHA:

— BukopucToBy0OUM IIPUHIIUII KOOPAMHAT, IIPUAYMal CIoci6 mo3HadyeH-
HA TOUYOK IIPAMOTO KyTa i BU3HAY KOOPAWHATU TOUOK:

B

OueBuUAHO, IIO0 BapiaHTM IIO3HAUYEHHS TOUYOK BUUAYTh Pi3Hi: XTOCH
Bi3bMe piBHI OAWMHWYHI Bipi3KU, 1HIII HaAIJYTalOTh IIOPAJAOK KOOpPAWHAT,
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XTOCh IIPOPAxXyeThCcsa B KJIiTUHKaxX. IIpoBemeHa migroroBua poboTa HAIiJIIOE
JiTeil Ha Te, m00 3poOuTH 3i CTOPiH KyTa KoopauHAaTHI mpomeHi. Tomy Bike
TYT MOKHa BBECTU HOBUI TE€PMiH KOOPOUHAMHUI KYm, IKUI IO3HAYAE IBA
KOOPAMHATHUX TPOMEHi 31 cHibHMM mIodyaTKoOM. SIKIIO TakKoil IIPOmO3mILii
He Oyze, TO BBeCTH HOBHU TepPMiH MOKHa HAa HACTYIHUX eTalax ypoKy.

IIpuwuna ympyonenna: HeMa€e aJIrOPUTMY BU3HAUEHHA KOOPAWHAT TOUOK
IIPAMOTO KyTa (KOOPAWHATHOTO KYyTa).

Mema: ycTaHOBUTU iCTOTHI O3HAKM KOOPAMHATHOTO KyTa U aJrOPUTM
BU3HAUEHHSA KOOPANWHAT MOT0 TOUOK.

Ha erami "BigkpuTTd HOBOr0 3HAHHS iCTOTHI O3HAKM KOOPAMHATHOI'O
KyTa BUBOJASATHLCA HA OCHOBiI 03HAK KOOPAMHATHOIO IIPOMEHA. ¥ X0l 00roBO-
PeHHsA MOBUHHI OyTum 3ad)ikcoBaHi HacTymHi #oro os3Haku (HOBi TepMiHU B
X0JIi 0OTOBOPEHHSA MOBiJOMJIIOE BUNTEJD):

1) KoopauHaTHUII KYyT YTBOPIOIOTH [OBa KOOPAWHATHUX NPOMEHi 3i
CniJbHUM TTOYATKOM.

2) OgmH i3 KOOPAWHATHUX IIPOMEHIB PO3TAIIOBAHUN 20PU3OHMAJLLHO
(Bich abcmuc, abo Ox), a Ipyruil — BepTUKAJIBLHO (Bick opauHaT, abo Oy).

3) Ha KoKHOMY 3 KOOPAMHATHUX ITPOMEHiB Ma€ OyTH 3a3HAUEHA OJMHUILI
BUMIiDY.

4) Ilepma koopamHaTa TOUKM (abcyuca) BUSHAYAETHCS 10 TOPU30HTAIb-
Hilf oci, a gpyra (opduHama) — 1m0 BepTUKAJIbHIN.

Toxi KoopamHaTH HaHUX TOUOK A i B Bu3dHavalwThCcAa ogHO3HauHo. Tak,
MPUUAHABIINA 3a ONUHUYHUN Bimpisok 1 KJIITMHKY, yci omep:kaTh OJHAKOBi
KoopauHaTu mux Touok: A (2, 4), B (10, 6) (puc. 16). BoaHnouac, AKIIO
AK OOWHUYHUKA Bifpisox BuOpaTu 1 cM, TO oep:KMMO 30BCiM iHII BigImoBifmi:
A (1, 2), B (5, 3) (puc. 17).

Yy Yy

6 F---r-r—r—t—t-t-1-1- IB 3 p-r-r-r—r—f—rror-1- IB
: |

4 |-r-98 ' g |---o4 i

' | ! !

| ' | '
2 ' : 1 t :

! I ! |
L : | :
0 1 2 4 6 8 10 12 «x 0 1 2 3 4 5 6 x

Puc.16. Puc.17.
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AsropuTM BHU3HAUEHHS KOOPAMHAT TOYOK KOODPAMHATHOI'O KyTa
QHAJOTIUHMI aJIrOPUTMy BH3HAUEHHA KOOPAMHAT OyIL-AKOro 00 €KTa,
TiJIBKU CJIOBO 00 €KT 3aMIiHIOETHLCS CJIIOBOM TOUKA , TOPU30HTAJL — BicClO
abciuc, a BepTUKAJIbL — BiCCIO OpAMHAT.

AjaropurM BU3HAYEHHA KOOPAHMHAT TOUKH OnopHuii KOHCIEKT
3HalTH mepIiry KOOpAMHATY TOUKHU IO OCi abcuuc y
A
v b [€--mmmes *
3HaliTu APyry KOOPAUHATY TOUKU IIO Oci opdunam 1 i
1 v A -
0 1 a x
g 3akpimjieHHA HOOHATTA KOOpPAWHAT- A (a, b)
HOTO KyTa Ha ypoli 14 y MmOCiOHMKY mOgaHO a — abcyuca TOYKH,
3aBraHHg M 2-5, c. 56-57. b — opdunama rouru
N 2, c. 56.

Cmocobu umTaHHS KOOPAWMHAT TOYOK HaBeaeHi Ha c. 56 mociOHmKA.
HenpaBunabao Bu3HaueHI kKoopauHaTu TouoK A i E. IlpaBuibHa BiAIOBigh:
A (2; 3), E (4; 1).

Ne 3, c. 56.
a)A (6;4), B(2;6), C(8;2), D(4;3), E(7;1), F(1; 2);
0)A (4;2), B(9;3), C(2;1), D(3;5), E(7;6), F(5;4).

Ne 4, c. 56.

IIpu BuBHaUYeHHI KOOPAMHAT BEPIINH MHOTOKYTHNKIB KOPUCHO 3BEPHYTU
yBary ydJyHiB Ha Te, III0 OTPHUMAaHi 3aluCH € CBOEPiAHUM Inu@poM Qiryp,
300pakennx Ha pucyuky. Came Taxk OyayTs Hagasi mudpysaTucsa  Qirypu,
CKJIQJIeHi 3 JaMaHuX JIiHIiN.

a)A (3;11), B(8;11), C(8;9), D(7;9), E(8;3), F(9;3), K(9;1),
M (2;1), N(2;3), R(3;3), S(49), T (3;9);

0) A, (5;11), A,(7;8), A;(658), A,(8;5), A;(7;9), As(9;2), A,(6;2),
Ay (651), Ay(4;1), A,y(4;2), A, (152), A, (359), Ap(259), A, (4;8), A;(3;8).

Ne 5, c. 7.

Sammu@pposano suciyosaenusa K. 'aycca: "Maremaruka — mapuisd HayK,
apudMeTuKa — I[APUILST MaTeMAaTUKA .

IIpu BUKOHAHHI JaHOIO 3aBJAHHSA BUNTEIb Ma€ JOOPY HATOAY IIOMOBOPUTH
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3 OITBMHM IIPO 3HAUYINICThL MATeMATHKH’, IPO Te, IO A€ MaTeMaTUKa IJs
IPAKTUYHOI'O KUTTA Ta JJIA IHIINX HAYK, PO3IOBICTH AKY-HEOYAb 3aXOILIIO-
I0uy icTopiro, HAmpPUKJIa:, Ipo Te, AK Apximen saxuias Cipaxkysu.

Yce 1e MOCIYXUTh MOTHUBAIIEIO IJIs BiAIpaljfoBaHHsS O0UMCJIIOBAJILHUX
HABMYOK IIPY PO3B SA3aHHI ~NOBIMX MNPUKJIALIB, AKe € HeOOXiTHNM Ha JAaHOMY
erari.

Or:ke, Mo ypoKy 14 yuHiI HaBUMJINCS BU3HAYATH KOOPAMHATU TOYOK
KoopauHaTHOro Kyra. Ha ypomi 15 BoHM pos3B sA3yIOTHL OOEpHEHY 3amady:
moOy/oBa TOUOK 3a iXHiMum KoopamHatamu. Ha erami akryaJsisamii 3HaHb
MaHOTO YPOKY HOTPiOHO 3rajaTu 3 YUYHAMU ITOHATTA KOOPAMHATHOTO KYTa,
aJITOPUTM BHU3HAUEHHS KOOPAMHAT TOYKM, HasBa oOcell, Imepimoi Ta apyroi
KOOPAUHATH.

IJ1si cTBOpEHHA MOTHBAIIMHOI cUTyaIllii MOKHA 3alpPONOHYBATH YUHAM
iHmuBinyampHe 3aBOTaHHA y (GopMi rpu Ha Iepemauy 3o00paskeHb. ¥ TIpi
0epyTh y4YacThb ABa cycigm mo mapti. KoKHOMY 3 HUX PO3IaloThCA OTHAKOBI
apKyIlli Iamepy B KJIITHHKY 3 3aJaHUM HAa HUX KOODPAMHATHUM KYTOM
(puc. 18). OguH i3 cycimiB MOBMHEH MO3HAYMUTU B CepeauHi IILOTO KyTa OBi
noBismbHI TOuKu A i B Ta mpoBecTu Biapisdok AB, a iHmmWii Tak camMo —
npoBecTu Bigpisdok CD. IloTiMm BOHM BHU3HAUAIOTh KOOPAWHATU CBOIX TOYOK,
3aIIMCYIOTh iX Ha apKyIIi I mmepemalmTh MNP CYCigoBi, Iicasda 4oro KoxeH i3
HUX IMOBUHEH BiTHOBUTH BiAPi30K iHIIIOro rpaBiia. BurpawoThs Ti yuHi, y AKHUX
BUUIIN iIeHTUYHI PUCYHKU (PHUCYHKM MOJKHA MOPiBHATH, ITOPaXyBaBIIU
KJIiTKM, a0o "Ha cBiTio").

A

Ry

Puc.18.
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OueBuAHO, IO B 0araThbox AiTel 3 PidHUX NPUUMH PUCYHKU He 30iKaTh-
cs, IO I MOCJIYI'y€ OCHOBOIO JJIA CTBOPEHHS IIPO0JeMHOI cuTyailrii.

IIpuwuna ympyonenna: HeMae ajJrOpuUTMy NOOYAZOBU TOUYOK KOODIM-
HATHOTO KyTa 3 iIXHIiMU KOoOpAUHaTaAMU.

Mema: ycTaHOBUTH aJITOPUTM HOOYIOBU TOUOK KOOPAMHATHOTO KyTa 3a
iXHIMU KOOpAMHATAMMU.

Ha erami "BigkpuTTa  HOBOrOo 3HAHHA BUMWTEJb IiJBOAUTH YYHIB [0
IBOX CIIOCODiB pO3B sI3aHHA mocTaBJieHOl 3amaui. HaBegemo anropurMu IJis
KOXKHOTO 3 ITUX CIIOCO0iB i MOXKJIMBiI BapiaHTU OIMOPHUX KOHCIIEKTiB.

Anroputm mooymosu Touxku M (a, b) OnopHuii KOHCIIEKT
KOOpaAMHATHOTO KyTa (BapianT I)
" . YA
IIpoiiTu @ oguMHUIIH TI0 OCi X M (a, b)
\4 T
Iligaaruca Ha b OAWHUIIL Yyropy B3IOBXK OCi Y. 0
Orpumana Touka — M (a, b) a x
Anroputm mooymosu Touxku M (a, b) OnopHuii KOHCIIEKT
KoopauHATHOTO KyTa (Bapiant II)
3HallTH Ha OCi X TOYKY a i IpoBeCcTH IPAMY, YA
napaJieIbHy OCi Y M (a, b)
A\ 4 T
3HalT; Ha oci y TOYKy b i mpoBecTu npamy, 0 } >
rapaJjieIbHy Oci x a x

Y

3HalTU mepeTUuH MoOYyZOBAHUX MPAMUX —
Touky M (a, b)

Ha 3zaBepienss y4uHi OyayHOTh CBOI TOYKMN, KOPUCTYIOUNCH KOMKHUM i3
3aIIPOIIOHOBAHMUX CIOCO0iB, i JocsaTaOTh 30iry cBoix BiapiskiB AB i CD.

g TpeHyBaHHSA 34ATHOCTI 0 TOOYIOBY TOYOK KOOPAMHATHOTO KyTa Ha
JaHOMY ypolli mepembaueHi saBmanua M 2-6, ¢.60-61, y akux mapajieJbHO
3 TMOOYAOBOI0 TOUOK 3a IXHIMM KOOpAMHATAMHU ITPOBOAATHCA Pi3HOMAaHITHI
reoMeTPUYHI JOCTigKeHHS.
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N 2, c. 60.
Ilepetrunom TpuKyTHUKA ABC i YOTUPUKYTHUKA
DEFK € 11eCTUKYTHUK. Y3araji IepeTuHOM TpU-
KYTHHKA U YOTUPUKYTHUKA, KPIM IIEeCTUKYTHUKA,
MOXXYTh OYTH I ATUKYTHUK, YOTHUPUKYTHUK, TPHU-
KYTHUK, BiIpidoK, TOUKa, IOPOMKHA MHOKIHa. AJje
HaMIiKaBiInil BUMAA0K — CEMUKYTHHK, KOJH KOXXHa
31l CTOpPiH TPUKYTHUKA W YOTUPUKYTHUKA OOMEIKYE
dirypy, sKa BUXOAUTH IPHU iX mepeTtuHi (puc. 19). Puc. 19.

N 3, c. 60.
6) M (5; 7);
B) L AMD = 98°;
Z BMD = 180° — £ AMD = 180° — 98° = 82° (3a BiacTusBicTiO
CYMiKHUX KYTiB);
Z/ CMB =/ AMD = 98°; /- BMA = ~ BMD = 82° (3a Bi1acTusicTiO
BEePTUKAJIBbHUX KYTiB).

N 4, c. 60.

0) L A=45°, L B=90°, £C=45",
LA+ /ZB+ ZC=45"+90° + 45° = 180°;

B) M (5; 4);

r) L ABM = £ CBM = 45°, orake, npomins BM — GicekTpuca Kyra B;
Z AMB = 90°, orsxe, BM 1 AC; AM = MC.

M 5, c. 60.

0) L A=38", L B=104°, £ C = 38°,
A+ /B+ /C=38 +104°+ 38" =180°;

B) M (5; 5);

r) L ABM = / CBM = 52°, oraxe, npomias BM — 6icekTpuca KyTa B;
Z AMB = 90°, orsxe, BM L AC; AM = MC.

Amnajisyoun pesyjabTaTé AOCTimKeHb y MM 4-5, ¢. 60, yuHI MOXKYTH
IIOMiTUTH, 1[0 B TPUKYTHUKIB y IIUX 3aBIaHHAX cyMa KyTiB mopisHIoEe 180°;
y HuUX € 1o 2 piBHi KyTu; 6icekTpuca, mpoBeJleHa 3 BEPIINHU TPETHOTO KyTa,
NepHueHIUKYJIApHA CTOPOHI TDUKYTHUKA, ALJIUTH 11 HaBIIiJI.
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M 6, c. 61.
a) CTopoHM NMPAMOKYTHUKA MOPiBHIOWTL 9 — 2 =T om. i 7 — 3 =4 ox.
Ot:xe, ¥oro mJomia JopiBHIoe 7 - 4 = 28 KB. of.

0) A MNK — npAMOKYTHUIi, 1OTO KaTeTu MOPiBHIOIOTL 8 — 1 = 7 ox. i

9 — 4 =5 ox. Or:xe, 1ioro 1maoira AopiBHIOE (7 5) : 2 = %’) =17 % KB. OI.

B) Horupukytuuk ADEF ckjaagaeTbca 3 KBajapaTa 3i CTOPOHOIO 5 of. i
MNPAMOKYTHOTO TPUKYTHUKA 3 Karteramu 5 ox. i 4 ox. Orike, #oro ioira
nopiBHIOE &5 +(5-4):2=25+ 10 = 35 KB. of.

Ha ypomi 16 TpuBae TpeHyBaHHA 37i0HOCTEN 10 ITOOYZOBM TOYOK 3a
iXHIMH KoOoOpAMHaTaMHu, ajie aKIEeHT POoOUThCA Ha YTOYHEHHI KOOpAMHAT
TOUOK, AKi JexxaTb Ha ocAax. lle mmTaHHA 3aBXKIU BUKJIMUKAE B YYHIB
CTApIIMX KJIACiB BeJHWKi TPYOHOIi, ajie 3a3BUYail CIeIiaJbHO BOHO HEe
BiIIpPanbOBYETHCS depe3 Opak dacy. 3 ABJIAECTHCA MOMKIMBICTL PO3IIAHYTH
e TUTaHHA OiJIBIN JOKJIAIHO.

Ha erami akTtyadmizamii 3HaHb TaHOTO YPOKY Tpebda IIOBTOPUTU 3 YUHAMU
aJITOPUTMU IOOYAOBM TOYOK KOOPAMHATHOTO KYyTa 3a iIXHIMU KOOpAWHATAMU.
IIpu mnmpomMy yBary y4YHIiB MOKHa 3BEepHYTH Ha BJACTUBICTb, AKY BOHU
MMOBUHHI Oy mMOMiTHTH TP BUKOHaHHI M 6, ¢. 61: TOUKKM 3 OJHAKOBUMMU
abciucaMy pO3TaIllOBaHiI Ha MPAMIiN, mapaJjielbHill oci opAMHAT, a TOUKHU 3
OJHAKOBMMMU OpAMHATAMHU — Ha IIPAMiii, mapajeJbHii oci adbciiuc.

Sk imguBimyanbHe 3aBHaHHA [JIA CTBOPEHHSA ITPOOJIEMHOI CcuUTyarrii
MOKHAa 3aIIPOIIOHYBaTH HOOyAyBaTH AesdKy (pirypy 3a ToukKaMu, YacTHHA 3
SAKUX JIEXKUTHh HA OCAX, HAIPUKJIIAI:

— moOynyite TpukyTHuk ABC, aximo A (0; 16), B (10; 6), C (4; 0), i
BUMIipANTe BeJanUnHY ¥oro Kyra C.

ITpu mpaBuabHIA moOygoBi Touok BeamumHa KyTa C Tpukyrtuuka ABC
nopisaIOE 60°, a Axmo oci mepemayraru — To 120°. HaBKoJIO IILOIO IIPOTH-
piuus I PO3TOPTAETHCA IOCTAHOBKA HaBUAJIBLHOI 3aavi.

INpuwuna ympyonenna: HeNPaBUJIbHO IIOOyZOBaHI TOYKM HA OCAX

KOOpJMHAT.
Mema: yTOYHUTU OCOOJIMBICTHP KOOPAMHAT TOYOK, PO3TAIIOBAHUX HAa

oCAX KOOPAMHAT, i crocib ix mo0ymoBMH.

Ha erami "BigkpuTTsa HOBOrO 3HAHHA YUYHI IOBMHHI BCTAHOBUTHU, IO
TOYKM, Y AKUX Iepina KoopamHara (abcmuca) mopiBHioe 0, jgexaTh Ha oci y,
a Ti, y AKux papyra koopamHara (opamHara) mopiBHioe 0, — Ha oci x.
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Ile mocnimsKeHHsA MOXKHa IIPOBECTHM HAa OCHOBiI BiAmNOBime#t Ha NOUTaHHA,
3aIIpomoHOBaHI B 3aBmaHHAX MM 1-2, ¢.63. Tam Xe BOHU BUBOJATH i
OiICYMKOBi IIpaBmjia, AKi MalOTh OJep:KaTH Ha ILOMY ypoIli. fIK omopHU
KOHCIIEKT MOKHA BHUKOPHCTOBYBATH PHCYHOK, HaBeJeHUU Ha I[ill camii
CTOPiHIIi IIOCiOHMKA B paMIIi.

OrpumaHi Ha JaHOMY YpPOIli BUCHOBKHU 3aKpimiaioioThecd B N 4-6, c. 64,
a MOTiM BUKOPHMCTOBYIOTHLCS B 3aJavyax Ha KOAyBaHHsS 300paskeHb N T7-8,
c. 64-65. I1a pobora mpomoB:KyeTbcsa B M 1-7, ¢.67-69 ma ypomi 17, axuit
OIPOBOAUTHCA V (hopMi YPOKY pedieKcii.

N1, c. 63.

a) A, (2; 3), A, (25 2), 4;(2; 1), A, (25 0).

0) SIKIo TouKa HaJIeXKUTH Oci abciuce, To il opamHaTa dopierioe (.

N 2, c. 63.

a) B, (3; 3), B, (2; 3), B, (1; 3), B,(0; 4).

0) SIKIMo TOUuKa HaJIEXKUTH OCi opamHAT, To i1 abciuca dopigrioe (.

N 3, c. 63.

BepimnHa KOOPAMHATHOrO KyTa JIEKUTh OJHOYACHO Ha oci abciuc i oci
opamHAaT, TOMy 00maBi ii KoopauHaTH HopiBHIOIOTE 0: O (0, 0).

N4, c. 64.

a)A (2; 0), D (5; 0), K (6; 0), C (8; 0);

0) E (0; 1), F (0; 3), B(0; 6), M (0; 7).

Ne 5, c. 64.

Touxku C, M i D nexkath Ha oci abciiuc, a rouku T, K, F — Ha oci opauHAaT.
M 6, c. 64.

N (18; 0) € Ox S (564; 0) € Ox M (21; 0) € Ox

R (0; 82) € Oy P (0; 16) € Oy T (0; 75) € Oy

N T, e.64. 3obOpakeHHA 3aKOJOBAHO IIPABUIBLHO.
M 8, c. 64. 3BaxomoBamo 300pakeHHSA HOCOpPOra.

M1, c. 67.

Y mamomMy 3aBIaHHI yYHI TPeHYIOThCA B ITOOYIOBi TOYOK i OmHOYACHO
MIOBTOPIOIOTH IIOHATTA CUMETPUUHUX (Piryp i oci cumerpii ¢piryp. IlepeBipry
cuMeTpil MOKHA BUKOHATU 3a JOIIOMOIOI0 KaJbKU, a 3a ii BiICYyTHOCTI — IIO
KJITHHKAaX.
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Heaki 3 HaBeleHUX YOTUPUKYTHUKIB, TaKl AK IPAMOKYTHHUK i KBaapar,
BiloMi YyUHAM, 3 iIHIIMMHU BOHU IIO3HAWOMJIATHCSA ITi3Hillle B cepeqHil ITKOJI,
ajie iXHi Ha3BU MOJKHA MOBIAOMUTHU YUHAM y:Ke 3apas.

YA a) | YA 0) YA B) |
6 l 6 6 !
I

! P
5 : 5 = \ 5 i
4 i 4+ LN\ 4 ,
3 i 3<—\—————————— SEEE 3t-t-F-F------14-+4--
2 2 N 2 !

| N / !
1 | 1 N 1 ;

1 [ [ L -
0123456178 «x 01234567178 «x 01234567178 «x
yp D yp M up ©
6 6 6
5 5 5N NG
4 / / 4 ™ 4 '

/ / N \\_i_//

3 3<—————————;>»——— 3+ BN
2 2 , 2 ,
1 1 IR R I IR

0123456178 «x 0123456178 «x 01234567178 «x

¥ Tpanertii (a) i meapToinis (0) i (1) mo oxgHi oci cumerTpii, y kBagpara (e) — 4,
y mpAMOKyTHUKA (B) — 2. A B mapaJiesorpama (r) oceir cuMeTpii HeMaE.

N 2, c. 67.

IIpu xomyBaHHi 300pakeHb, AKi CKJIAMAIOThCA 3 JaMaHUX JIiHi, TOMOB-
JISIOTBCS BKAa3yBaTW KOOPAWHATH IIOCJHiJOBHUX BEpIIWH, AKi MawTb OyTHU
croyiyueHi Bigpiskamu. AKiio JaMaHa JiHiA 3aMKHeHa, TO Ha 3aBep-IIIeHHA
BKAa3YEThCA TOUKA, 3 HKOI0 MOTPi6GHO CIOJIYYUTH OCTAHHIO TOUYKY. I1i
KOOPAMHATHU BiKe He BKa3yHThCHA, OCKIIbKY BOHU OyJIM MOJAHI paHilie.

A (31), A, (452), A;(4;4), A (2;7), A (358), Ag(2;9), A;(2512),
A (35 11), Ay (4511), A, (5;12), A, (559), A (7595), Ay (751), A, (9;3),
A,(13;3), A, (11;1), A,.

N 3-6, c. 68-69.

Y JmaHuxX 3aBIaHHSAX ONPAIbOBYETHCA IIO0yJOBa TOYOK B3a IXHIMH
KoopauHaTtamMu. Kpim Toro, mas iX BUWKOHAHHSA IIOTPiOHA aKypaTHICTh,
TepIIiHHsA, HamojgerausicTh. I1i 3aBmamHs He € 000B A3KOBUMU, OJHAK CJif
MaTH Ha yBasi, III0 BOHU I[iKaBi yYHAM 1 3aBXKAM BUKOHYIOTHCA HUMU 3
BEeJIMKUM 3aJ0BOJIEHHAM.
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Ilicna Toro, AK yuHi HaOymyTh AocBimy B moOymoBi Touok y N 3-5,
JMOIIIJIbHO 3aIIpOIIOHyBaTH iM 3aBmaHHA JMN 6 — mpuaymMaTum W 3aKOAyBaTH
BJIACHUM PHCYHOK, AKHN cKJaagaeTbead 3 30-40 Touok. 3 moOymOBaHUMMU
PUCYHKaMU MOKHa IIPOBECTH I'Py Ha mepenauvy 300paskeHb: yaAoMa KOXKEH
rOoTy€ KOJ BJIACHOTO PHCYHKAa, IIepefae CyCiloBi o mapTi, MOTiM PHUCYHKU
po3mIndpPOBYIOTHCA ¥ IMOPiBHIOIOTHCA 3 opuriHagamu. OI[iHIOIOTHECA TPU
mapaMeTpu: MNPaBUJBbHICTh KOy, HPaBUJBHICTH PO3MIM(PPOBKU Ta SAKICTh
pucyHka. KokeH ydyeHb, Hes3aJIe’KHO BiJf OT0O YCHIIIIHOCTI 3 MaTeMaTHUKH,
MOJK€e IPOABUTH BJIACHY TBOPUICTH i JOCATHYTHU YCHiXY.

N7, c. 69.

IM1o6 3matiT Ha JiHiII TOuKy 3 abcmucoio 2, MOTPiOHO ITPOBECTU Uepe3
TOYKy 2 Ha OCi X IpaAMYy, IapajieJbHy oci y. AHajoriuHo, 1mob 3HAWUTHU Ha
JiHil TOUKYy 3 OpAMHATOIO 5, Tpeba MPOBeCTU Uepes TOUKY O Ha OCi y mpamy,
napaJjejbHy OCi x.

a)A (2; 1), B(6;5); 0) A (2;4), B(7;5).

IToOymoBa mopmeseii pyxXy Ha KOOPAWHATHOMY IIPOMEHiI I BUBUEHHS
rpadikiB pyxy IiJIKOM OiaToTyBaJii BBeJeHHS rpadikiB pyxy, To6TO cmocody
300pasKeHHsA PyXy HE TOUYKAMH KOOPAMHATHOTO IIPOMEHS, a TOYKaMM
KoopamHaTHOro Kyrta. CmpaBa B TOMY, IO PYX OIIMCYETHCA TPHOMAa BEJIU-
ymHaAMHU — IJIAX, IIBUAKICTG 1 yac. BigciigkoByBaTu 3HaUeHHSA NPONUIEHOTO
IIJIAXY Ta Yacy pyXy Ha KOOPAMHATHOMY IPOMEHI HaBITh Yy HAWUIIPOCTIIINX
BUIIAAKAaX MOXKHA JIMIIIE TOMi, KOJM 00 €KTiB He OijbIllle ABOX (IpPO crocobu
HAOYHOTO 300pa’KeHHA 3MiHM HIBUAKOCTI NHUTAHHSA HABITH HE CTABUTHCH).
Aximmo  06'exTiB Tpum Ta Oiablme, TO MOZeJIi PyXy Ha KOOPAMHATHOMY
IIPOMEHi CTAlTh  HeuuTaHMMHU . TOMy IPHUPOIHOIO € ifed "pPO3HECEeHHS
3HAUEHb ITUX BEJWYUH II0 Pi3HUX KOOPAMHATHUX IIPOMEHSIX KOOPAUHATHOTO
KyTa. K Bimomo, 3HaUeHHs uYacy NPUUHATO BigKJIagaTH mTo oci abcruc,
3HAUEHHS IIPOUJEHOro IMJIAXYy — II0 OCi opAuMHAT, a 3MiHy HIIBHUIKOCTI
BimciaigKoByBaTu 3a KpyTicTio  rpadikis, aki suiimiu. Ha ypokax 18-21
CTABUTHCS 3a/a4a, IOo-Iepille,  BUHAWNTH CcaMy ifielo, a mo-Apyre, HABUUTHUCS
iX yrTaTu 1 y HAUOPOCTIMINX BUOAAKaxX OyayBaTH.

Ypor 18 mpucBsueHO OOrOBOpPEeHHIO caMoi imei mepexomy Impu 300pa-
JKeHHi PpyXy BiJ KOOPAWMHATHOTO MPOMEHS M0 KOOPAMHATHOTO KyTa. 3 BUIIE-
CKa3aHOT0 BUILIMBAE, IO Ha eTalli aKkTyaJisaiil 3HaHb Tpeba TOBTOPUTHU 3
VYHAMY KOOPAWHATHHUUN KYT i MOZeJNi pyxXy Ha KOOpPAMHATHOMY IIPOMEHi, a
IIOTiM 3aIIpONOHYBaTH IM iHAMBiZyaJibHe 3aBHaHHA, e IIOTPiOHO mMOOyayBaTU
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MOZeJb PYXy Ha IpoMeHi mama 3-4 o0'eKTiB i BigmosicTu mo HiM Ha meAKi
NUTaHHA, HAIPUKJIAI:

— Cepriii, Tapac i Hazap BuiiIjam ogHOYACHO i3 MicTa 3i HIBUAKOCTAMMU
BimmoBigHO 3 KM/rond, 4 KM/roa i 5 kM/roxa. 300pasu iXHIN pyx Ha KOOpPAU-
HaTHOMY IIpPOMEHi 11 BU3HAY BiJicTaHb, HA AKill BOHM 3HAXOAUJUNCA OAUH BiJ
oxHoOro uepes 4 rox miciasa ouatky pyxy (M 1, ¢. 71.)

Y OifbII TMiATOTOBJIEHUX KJacax MOKHA 3aIlIPOMOHYBATH YUYHAM OiJIBII

. . . . . . 1
CKJIASHUI BapiaHT Iiel 3agaui, Koau yac gOpiBHIOE 3 5 rox.

IIpuwuna ympyonenna: PUCYHOK BUXOJUTH 3aIJIyTaHUM, TOMY BiAIlO-
BilaT! Ha IOCTaBJIeHEe 3alUTaHHA BayKKO.

Mema: nmobyayBaTu cIocib 300pasKeHHs PYyXy B KOOPAMHATHOMY KYTi,
II0 JO3BOJIATE CIIOCTEPiraTu 3a pyxoM o0 €KTiB, KoJyix ixX 6araro.

Ha erami "BigKpuTTA" HOBOro 3HAHHS YYHI IIPOIIOHYIOTHL CBOI Bepcii —
K1 BeJIMUMHM BiJKJacTM Ha SAKOMY IIPOMEHI Ta AK y IboMy pasi Oyne
300paskyBatucsa pyx. IloriMm yumTesb moBigoMJisie mpo Te, AKWUH i3 3ampo-
IIOHOBAHUX HUMM CIIOCO0IB € 3araJbHONPUHAHATHUM: Ha TOPU3OHTAJIBLHOMY
IIPOMEHi — oci abcIuc — BiIKJIaIaeThCs 3HAUEHHS Uacy, a Ha BEePTUKAJILHOMY —
oci opAuHAT — 3HAUEHHS IPOWAEHOro ILIAXy. Toxi MmooKeHHA 00 €KTa B
MTaHU MOMEHT Yacy MO3HAYAETHCA TOYKOI KOOPAMHATHOIO KyTa 3 abCIiucoio,
PiBHOIO YacoBi pyXy, a OpPAMHATOI — IIPOUJIEHOMY HLIAXY. YUHi OyAyIOTH
TabJaUITI0 BiATMOBIZHWX 3HaUeHb vacy I BiacraHi pyxy Tapaca, mo3sHadyamTh
Il TOYKY Ta CHOJYYaIOTh iX JIiHi€I0, AKY Ha3UBAIOTh 2PAPIKOM PYXY.

I'padik pyxy Tapaca OyayeThca Ha OKpeMOMY apKyIIi, a rpadiku pyxy
Hasapa, Cepria ta IlaBma — ma apykKoBaHiii ocHOBi B M 2-4, c¢. 72.
VYeci Bomum o0'emmami Ha c¢. 73 mociOHuMKa. 3a AaHUM PHUCYHKOM JIETKO

BU3HAUUTHU, 110 Uyepes 4 rox (3 % roj) micas Buxopny BimcraHp Bim Tapaca mo
Cepria ta Hasapa mopiBHiOBasma 4 KM, a Mik Cepriem i Hazapom — 8 Km
(BigmoBimmo 3 % KM, 7 KM).

¥YBary aitTeil BapTo 3BEPHYTHU Ha Te, 110 rpad)iKk — Iie He MapIIpPyT PyXy.
Iopora i#ime B3moB:k oci y. IIlo6 im Jermre Oyso Ile 3amaMm ATaTH, BOHU
MOJKYTh caMi HaMaJoBaTH 300pa’KeHHA MOPOTM B3IOBXK OCi Yy IPAMO B
MOCiOHMKY 3a 3pa3koM Ha c. 71 i HacTynHuX rpadikax mocioumka. A rpagdik
pyXy — Ile YyMOBHA JiHiA, TOUKU AKOI II0O3HAUAIOTh, ¥ AKUHN 4Yac 1 Je 3HaXO0-
IUBCSA PYXOMUH 00 €KT.

60



IlepeBara rpagikiB pyxy mepen MoAeJAMU PYXYy Ha IIPOMEHI He TiJTbKU B
TOMY, ITIO 3a JOIIOMOTOI0 rpadikiB MOoKHA 300pas3uTu PyX OyAb-sIKOTO UMCJA
00'eKTiB, ayse i1 y ToMy, 1o rpadgik — e OesmepepBHA JiHiA. A OTKe, IO
HBOMY MOYKHA BHU3HAUYUTHU IIOJOMKEHHA 00 €KTa B 0Y0b-AKWUil 3aSaHU MOMEHT
Jacy, a He TiJIbKU B Iijie YMCJIO OJUHUIIb Yacy.

3icraBaaouu rpadikum pyxy Tapaca, Cepria, Hasapa rTa IlaBma, yuni
MOBUHHI HOMITHTH, IO 3i 30iJbIIEHHAM IIBUAKOCTI rpadik crae OigbIr
KPyTUM, a 31 3MeHIIeHHAM — Oijgbin moJsioruM. BizcyTHicTs pyxy (y TomMy
ypci ¥ 3yNMHKA Mif 4Yac MOIIAXY) 300paskyeTbca Ha rpadiky ropusoH-
TaJIbHOIO JiHieo. OT:Ke, rpadik PyxXy MO3BOJIIE€ HE TiJIBKM BU3HAUYATHU, XTO
3 YYaCHUKIB PyxXy B SKHU Yac Je 3HaAXOAUBCs, ajie i CyAUTH IIPO Te, XTO
pyxaBcs IIBUAINE, a XTO — IOBiJbHIiNIE, CKiJIbKM OyJI0O 3yIIMHOK Ha IMILIAXY,
fAKa IXHA TPUBAJICTb.

IIuTarHA TiATOTOBYOrO Aiayiory OyAyIOTHCSA Ha OCHOBI TEKCTY IMOCiOHMKA
1 MUTaHb, HABEJEHUX Y 3aBHaHHAX N 2-4, ¢. 72. ¥V peadyabTaTi 00roBOpeHHs
YUHi MalOTh O/iep:KaTu HACTYITHI BUCHOBKU:

1) Ha rpagiky pyxy uac BiAKJIaJaeThCs IO OCi X, a IPOUAEHUN IIIAX —
1o oci y.

2) Ko:xxHa Touka rpadika pyxy mokasye, e U y SKUH Jac 3HaXOAUThCS
00 €KT, AKUH PYyXaEThCA.

3) I'padik pyxy TUM "KpPyTilliMii~, UMM BUIIE IIBUAKICTL 00 €KTa, AKUI
pyXaeThbeH.

4) o6 Bm3HAYMTHU NIBUAKICTH 3a rpaikoM pyxy, HOTPiOHO 3HAUTHU
BiZicTaHb, AKY IIPOXOAUTEL 00 €KT 3a IEeBHUI 4Yac, i 3a JOIIOMOroI0 il 3HAWTH,
AKY BiJiCTaHb BiH IIPOXOIUTH 3a OAUHUILIO YACY.

5) 3ynIMHKU Ha NIIAXY NO3HAYAIOThCA Ha rpadikax pyxXy ropu3OHTaAJb-
HUMMU BipidKaMu.

Aaroputm nodynosu rpacdikis pyxy OnopHUiIT KOHCIIEKT

| CrJlacTu TabJIMIfIO BiAIOBiIHMX 3HAYEHb S 1t |

¢ S A

ITigi6paty spyuHy IiHY DOiJIKY IIKaIW O S i f,
TMO3HAYUTHY 3HAUEHHS ¢ Ha TOPU30HTAJIbHOMY KOOPAUHATHOMY
IIPOMEHi, a 3HAUeHHs S — Ha BePTHUKAJILHOMY.

v

ITo6ynyBaTu B KOOPAMHATHOMY KYTi TOUKM, KOOPAWHATH T
AKUX TOPiBHIOIOTH BiAIOBiZHMM 3HAUEHHSAM S i ¢ 3 Tabauiri

v o £,

ITocaimoBHO cmoayunTu MOOYIOBaHI TOUKM BiApiskamMu

~+Y

61



OrpuMaHi BUCHOBKH 3aKPiIlJIIOIOTHCA Ha ypoIli 18 i gomarmnHiit podoTi 3a
Joromoroo M 5-6, c. 73-74.

Ne 2, e. T2.

a) Yepes 1 rox 30 xB micoa Buxony Tapac 3HaxomguBcs Ha BificTaHiI 6 KM
Bixm micTa, a uepesd 3 rox 30 xB — Ha Bigcrani 14 KM Big micra.

6) Ha Bigcrani 12 k™ Bix micra Tapac 60yB uepes 3 roa, a Ha BimcraHi
16 KM — uepes 4 rox.

Ne 3, c. 72,
I'padikm pyxy Cepria Ta Hasapa mokasano Ha c. 73 mociOHUKA.
a) Uepes 20 xB micia Buxonay Cepriii 3HaxomamBcs Ha BigcrtaHi 1 Km

Bizm micTa; 1100 mIpoiiTu 8 KM, oMy Oyze moTpioHO 2 % rof.
dopmyna: s= 3 - t.

1 . . .ol
0) Yepes 5 rox micna BUXOXY Hasap smaxomuBcsa Ha Bigcraxi 2 5 KM

Bix micTa; 1106 mpoiitu 12 Km 500 M, fiomy Oyze moTpidHO 2 % TOxI.

dopmyna: s=5 - t.

Ne 4, c. T2.

Bincranp, Ha akiii s3HaxonuBa Aim IlaBia, He 3aJIeKUTH Big Uacy pyxy,
TOMY B YCiX KJITMHKAaX TaOJMUIli IMOTPiOHO HamucaTu 3HAUYEHHA BiJcTaHi, dKe
nopisHIoe 10.

Toukmy mepeTuHY rpa@ikiB Ha IIMX MaJIOHKAaX 03HAYaIlOTh, IO XJIOMILL
3HAXOLUJNCS B TOM caMMii Yac Ha OJHAKOBiW Bizcraui Bim wmicra, abo,
iEmmmMu cioBamu, uac, Koam Cepriii, Tapac, Hasap mpoxoamam moB3 Oim
IlaBna.

Ne 5, c. 73.

1) JIm:kHUK BUAIIOB i3 Typb6asu 0 9 rox panky.

2) Biu 6yB y mopoai 2 rox 20 xB. (Ilina mominKu mKaau Ha oci abcruc —
20 xB.)

3) 3a et yac BiH IpoHIIoOB 28 KM.

4) lIIBuaKicTh HiOT0 PyXy B AOPO3i HEe 3MiHIOBaJacsH.

5) Bin imos 3i mBuaKicTio 12 : 1 = 12 x™m/Toz.

6) IIpoTArom NMuIAXy JUKHUK He POOUB 3yITMHOK.

7) O 9 ron 40 xB mmkHUK OyB Ha Bimcrami 8 KM Big Typbasu, o
10 rox 20 xB — Ha Bigcrani 16 kM, 06 11 roxg — Ha Bifgcrani 24 KM.
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8) Ha simcrami 4 kM Big Typbasm ° M4

JMKHUK 3HaxonuBcd o 9 roxg 20 xB, Ha 240

Bigcraumi 12 km — o 10 rox, Ha Bimcrawmi
20 kM — 0 10 rog 40 xB. 200
dopmyna: s=12 - t. 160
Ne 6, c.74. 120
80

tron| O 1 2 3

$ KM 0 80 160 | 240 40

»

0 1 2 3 4 tropg

Ha ypoui 19 yuni TpeHyoThCs B unTaHHI 1 moOymoBi rpadikis pyxy Ta
3HAMOMJIATHCA 3 THUM, SK 300pAKYETHCA PYX y IMPOTUICKHOMY HANPAMKY.
Ha erami akTyamisaiii 3HaHb JaHOTO YPOKY MOBTOPIOIOTHCS BUCHOBKHM, OTPUMA-
Hi Ha IomepegHbOMY YPOIli, a IIOTiM ITPOMOHYETHCA iHAUBIAyaJJbHEe 3aBIaHHA,
y AKOMY IOTPiOHO moOyayBaTu rpadik pyxXy B HAIPAMKY, OPOTUJIECKHOMY
3a3HAYEeHOMY Ha OCi §, HaIPUKJIAI:

Bigcranp mixk cenramu A i B 1opiBHIOE S KM 4

y

12 xm. I3 B B A o 10 roxg paHKy BUIIIIIOB

mimoxix 3i mBuakicrio 6 KM/roj. 12

IloOynyit rpadik ioro pyxy Ta BHU3HAaY,

Ha AKi# BifcraHi Big myHKTY A BiH OyB 00 8

11 rox 20 xB? 4
t ron 0 1 2 0 .
S KM 10 11 12% tron

ITig yac oOroBOpeHHS PO3B A3aHHA 3 ACYETHCA, IO AeAKi yuHiI OyayTh
KpecauTu rpadik i samoBHIOBATH TaOJMII0 TaK, HaueOTO IIiImoxin imoB 3
A 5o B, a iumri 3po6uaark mpasuiabHO. OTiKe, Bigmosimi OyayTh pisHi, mIo i
IIOCJIYT'y€ MiICTaBOIO IJIA IIOCTAHOBKY HaBYaJIbHOI 3aayi.

INpuwuna ympyonenna: HeBifoMuil cnocib 300paskeHHA PyXy B IIPOTU-
JIEXKHOMY HAIPSIMKY.

Mema: moOymyBaTu cmoci® B3o00pakeHHA pPYyXy B IIPOTUJIECKHOMY
HaIIPAMKY.
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Y mporieci 0OroOBOpPEeHHS IOCTaBJIEHOL s km 4
Ipo0JieMU BCTAHOBJIIOETHCS, IO IIPU PYyCi
B IPOTHJIEKHOMY HAUDPAMKY ajroputrm |[BJ12
moOymoBu rpadika He 3MiHSAIOETHCHA, aje
Ipu B3amoBHEHHI TabiuIli 3HAYEHHSI
NpPOMIeHOTO INJIAXY BigHiMamlTbCcA 3 4-
IMOYaTKOBOI BigcTaHi (ToO6TO 3 12 KM):

y

0
tron| O 1 2 10" 11% 12” trox
S KM 12 6 0

Y pesyabraTi y4YHI MOiAXOOATH 0
HACTYIIHOTO 6UCHOB8KY: Tpadik pyxXy B SA
3aJlaHOMY HAIIPSIMKY #jie BTOpY, a B IIPOTHU-
JIeXKHOMY HanpAMKY — BHu3. lleit BucHO-
BOK (piKCy€eThCA B OTIOPHOMY KOHCIIEKTi.

3yNMUHKA

Hazan
Hna sakpimyieHHA YUTaHHA ¥ 1OO0Y- 1/ TyAa
noBu rpadikiB pyxy B 000X HampsaAMKax is , -~
3yOIMHKaAMH B J0po3i Ha ypomni 19 sampo- 0 t

IIOHOBAaHO 3aBmaHHA N 1-5, c. 75-77.

N1, e.75.

a) ABToOyc BuixKm:Kae i3 3amopikikda o 8 rox, a nmpuixkmkae no Huimpa
00 11 ropn.

0) ABTOOYyC 3poOUTH y 0p03i 3 3ynmMUHKMN TpuBajicTio mo 10 xs.

B) ABT00OyC mmpubyBae no MuxaiiniBku o 8 roxg 30 xB, 1o BapBapiBru —
o 9rox 10 xB, a o CunenpuuxKosoro — o 10 rox 20 xB.

r) Haii6issmr mostoruit rpadgik — 3 BapBapiBku no CUHEIBHUKOBOTO, TOMY
TaM HaMeHIIa mMBUAKicThb. Hambinsim kpytruii rpadik — i3 CuHeJIbLHUKO-
Boro nmo Jlminmpa — Tam mBuaKicTh Haibinbma. Ileprri aBI AingHKM MIIAXy
aBTOoOyCc pyxaerbca 3i mBuakictio 30 - 2 = 60 Km/ronm, 3 BapBapiBku mo
CunenbuukoBoro — 3i miBuakictio 100 — 60 = 40 km/rox, a i3 CuHEJIBKOBOTO
nmo IHuainpa — 3i mBuakicTtio (140 — 100) - 2 = 80 km/rog.

1) O 9 rox aBTOOYyC Mae 3HaxomuTHCA Ha Bigcraui 50 KM Big 3amopikixs,
a o 10 rox 20 xB — Ha Bigcrani 100 xMm Big 3amopi:k:ka. ¥ mei caMuii uac
BiH 3HaxomuThcAa Bix IHinpa Ha Biacrari BigmoBimmo 140 — 50 = 90 KM
i 140 — 100 = 40 kM, a Big BapBapiBkm — ma Bigcraui 50 — 30 = 20 k™ i
100 — 30 = 70 KMm.
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N 2, c. 76. 5 KM 4

a) BemocunmenuctT 3HaxXomuBCA 28
Ha BigcraHi 20 kM Big TpocTrsaHIa o
12 rox 40 xB, a Ha Bixgcrani 20 km 24
Big KpacHominaa (TodTo 3a 8 KM Bif
Tpocrauna) — o6 11 rox 40 xB.

6) O 12 roxg 10 XB BEJIOCUIIEIUCT
3HaXOAMBCSA Ha BigcTaHi 12 KM Bin I
Tpoctannuda, a o 12 rog 50 xB — Ha 19 i
Bimcrani 24 kM Big TpocTans. R e e s i i :

B) Ilicna symmHKM mMBUAKiCTL 8 T—-————~ :
BeJocumenucra 30impmungaca 3 ! '

20 +—r-r-t-t—ft—T—T=1-1-

16 f=t=f=tmtototoooo

12 km/Tox mo 24 Km/rof. : :
r)3 11 rox 50 xB 1o 12 rox 30 xB 0 : I >
BEJIOCUIIEIVCT IMPoixas 6 KM. 11 11% 12 12% 13” ¢t rox

Ne 3, c. 76.

a) IIporarom mepiroi roguHu BaHTasKiBKa pyxanacs 3 Kuesa mo "Kauu-
HiBKH .

0) Ileprry minaHKY NUIAXY BaHTaKiBKa mpoixasa 3i mBuakicTio 80 km/rom.

B) IIpoTsrom ocTamHixX JBOX IOAWH BaHTAXKiBKa pyxajacs 3  KaluHiBKH
no Kuesa 3i mBuakictio 40 Km/T0/.

r) 3 10 rox mo 13 rox BauTa)kiBka sHaxoauaacsa B - KaauHiBmi' .

n) Mix Kuesom i "KanumuiBkoro  BaHTa)iBKa He poOuaa 3yNUHOK Yy
JIOPOoa3i.

N4, e. 77.

a) ABTobyc BuixaB i3 Cym o0 8 rox paHKy, a IIOBepHYBCS Hasad O 8 rof
BEUOopa.

06) Ilo moposi mo I'tyxoBa aBTOOyCc ixaB yBech uac 3i IIBUIKiCTIO
40 KM/T0I, a Ha 3BBOPOTHOMY HIJIAXY MEPIi ABi TOAWHY BiH iXaB 3i MIBUIKICTIO
50 kM /rox, ocTranHIO roguHy — 60 KM/roz.

B) ¥ Bypuni typuctu npobysau 1 rox, y I'myxoBi — 3 rox, a y IlyruBuri
Te:xx 1 rox.

r) Ha max Bix 'myxoBa mo BypwuHi aBTOoOyC 3aTpaTtus 18 — 16 = 2 rogx,
a Ha BeCh 3BOPOTHUM IILJISAX — 3 T'OJ.

€¢) Ha sBigcrami 40 xm Bigm Cym aBTOOyC 3HAXOAuMBCA IIO JOPO3i 10
I'nmyxoBa 0 9 rox, a Ha 3BOpoTHOMY HLIAXY — 0 19 rox 20 xB.
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$ KM
160
140
120

NeH,e.T7.

1) Bix Y™mani go Binauii 502 +60-1 =
=160 kM.

2) ABT00yc ipubys o Bimuwuiii o 13 rox
30 xB. 100

3) O 12 roxg mua aBTobyc 3HaxomusBca S0
Ha Bincrami 100 kM Bix Ymani Ta 60 kM Big 60
Binuwnii. 40

Orxe, 10 ypory 20 yuni HaBumauca su- 20
3HavaTH! 3a rpa@ikoM pyxy, O KOTpPii roguHi 0 +—F—+—+— t t >
Ta Ha AKiA BizcraHi 3HaxogmBcs O00’€KT, 10 11" 12 13" 14% troa
KNI pyXaeThCs, HAIIPAMOK PYXY, Yac y JOpP03i, 1oTo BiicTaHb 10 OyAb-AKOTO
IIYHKTY Ha A0pOo3i, KiMbKicTh i TpuBasicTh 3ynuHok. Ha ypokax 20-21 yuni
3aKPiIIIOIOTE I[i 3HAHHA B IpoIeci podboTu 3 OiJbII CKJIaJHUMHU rpadikamu,
KOJIX B pyci 6epyTh yuacTs Kijbka 06 ekTiB (M 1-3, ¢. 79-81; N 1-6, c. 83-86).
Ix MoxxHa mpoBecTH y (hopMmi ypokiB pediexcii, opramisysaru rpy-smaranud,
3aIIPpOIIOHYBAaTH TBOPYl 3aBAaHHA 31 CKJaJaHHA BJjacHuUX rpadikis i3 mika-
BUMU CIOJKETaMHU 3a 3pa3KoM 3aBIaHb JV¢ 4-5, c. 85-86. I1i ypoku 3aBepIryoTh
HaBUaAJbHUI piK i Kypc 4 Kjacy. 3a HUMH W€ IIOBTOPEHHS, IigOUTTs
MiICYMKIB i mepexiJ Ha HACTYIIHUM CTYIIiHb HaBUaHH4, Jle HA YUYHiB UeKae Ipo-
JTOB)KEHHS He IIPOCTOl, ajie 3aXO0ILIIUO0I mogopoxi 1o Kpainun Marematurm!
IToGaskaiiTe iM macanBoi Joporu!

M1, c. 79.

a) IIBuakicTs pyxy mimroxoma DOpPiBHIOE 4 KM/TOM, a BEJIOCUIEIUCTa —
12 km/rox. IllBuakicTs Immimmoxoma MeHIe, TOMy #oro rpadik Oiabmr
IMOJIOTUM, HisK rpadik BeJoCcHUIIeIUCTA.

0) ¥ MoMeHT BMIi3Ay BeJOCHIIEIMCTA IIIIOXiJ 3HaXOAMBCS Ha BiacTaHi
8 kM Big cemmmia Cap.

B) ¥ cexai Binsmu mimroxim 6y o6 11 rom 30 xB, a BeJocuUmegucT — O
12 rox 30 xB. Y ceiso Cyja mimoxig npubys o 13 rox 45 xB, a BeJIOCUIIEAUCT
— o013 roxg 15 xB.

r) O 13 rox mimoxim i BemocumenmcT Oyyam Ha BimcraHi 12 kM Bifg
ceauina Can. Touxka mneperuHy rpagikiB o3Hadae, IO B Ieii MOMEHT
BeJIOCUIIEICT HA3IOTHAaB ITillIOXO0a.

N 2, c. 80.

a) ABTomo0isib BuixaB i3 XapkoBa Ha 30 xB misHimie Big aBToOyca, a
mpubys no IlonraBu Ha 20 xB paHimIe.
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0) IIIBuakicTs aBTOMOOiNSI B HOPO3i He 3MiHIOBaJIacA W JOpPiBHIOBAJIA

120 xm/roxm.

B) ABTOMO0iJIb 3p00OUB y AOPO3i OOHY 3YyIUHKY, AKa TpuBaja 1 roguny.

r) ¥ 3a3HaueHUi yac i aBToMoOiJIb, i aBTOOyC 3HAXOAMINCA HA OSHAKOBIiH
Bimcrani Big XapkoBa — BigmoBigao 40 kM, 80 kM i 100 kM. O 8 rox 50 xB
aBTOMOOiIL OO0irmaB aBToOyc, o 9 rom 50 xB — HaBIakKu, BIIepea BUiXaB
aBT00OyC, a 0 10 rox 20 xB i10r0 3HOBY 00irHaB aBTOMOOLJIb.

1) O 8 rog 30 xB mMisk aBTOMOOijIeM i aBTOOyCOM BifcTaHb JOPiBHIOBAJIA

30 kM, a0 9 rog 10 xB — 20 KM.

e) Ha Bigcrani 20 kM Bix XapkoBa aBTo0Oyc 3uaxonuscda o 8 roxg 20 xB, a

aBTOMOOiIL — 0 8 rox 40 xB.

S KM A

N 3, c. 81.

a) Besocumenucr HasmorHas 20
TypuctiB o 12 rox 40 xB Ha Bif- 18
craui 10 kM Big micra. 16

6) O 12 rog 20 xB Typumcrm 4
6ynu Ha Bigcrami 9 kM Big micra it 12
11 kM Bin cena, a Besocumexnuct — 10 T
Ha Bigcraui 5 kM Big micrai 15 Km 8
Bif cejia. 6 11

B) Besocunemuct mnpubyB 10 4
ceaa o 13 roxg 20 xXB, a TYPHUCTH — O 2
16 rox. 0

g

N 4, c. 81.

[
/
/

/

A -

1 000

1100

12° 13% 14% 15" 16 tron

>

MoTonuKJJaicT Ha3morHaB BeJsocumnenucra o 12 rox Ha Bigcrami 60 kM Bifg

nyHKTY A i 10 k™ Big nyukTy B.

SKMA

70 1 N

60 I

50

40
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20
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Ne 3, c. 84.

a) JlIBa mimroxoau BUUINJIM OJZHOYACHO 3i MMIBHAKOCTAMU 4 KM/TOx
Ha3yCcTpiu OAMH OJHOMY 3 HOYHKTIB A i B, BiACcTaHb MiK AKUMHU IOPiBHIOE
16 kM. Yepes 2 rox BoHU 3ycTpinucsa B nmyHKTI C, posararmoBaHOMY MixK A i
B. 3ycrtpiu TpuBana 40 XB, micJIsg 4Oro milroxXoau IilllJIX JOAOMY, 30iJIbIIINB-
X KOXXHUM CBOIO INBUAKICTH m0 6 Km/rox. IomoMy BOHHU IIOBEPHYJIHCS
TaKOXX OJHOUYacHO — 0 14 rox.

ITiwoxodu mozau 3a3danezidv domosumucsa npo 3ycmpiyv y 3adanuil yac
i nicaa ii 3axKiHweHHA nogepHymucs 0odomy.

0) Ilimroxim BUMINOB i3 MyHKTY A 10 TyHKTY B 3i mBUAKicTiO 4 KM/TOx
0 9 rox panky. Yepesa 1 rog 20 xB ciioM 3a HUM BUIiXaB BEJOCHUIEIUCT 3i
mBuAKicTIo 12 Km/ron. Yepes 40 xB BiH HasgorHap mimnroxoga. BoHu pos-
MoBJIsAaAn 20 XB, ITiCJsS YOrO IIIIIOXiJ IPOMOBIKUB CBill HIJIAX 31 IIBUIKICTIO
6 xm/rox i mpuiimioB mo myHKTY B 0 12 rog 40 xB. Besocumnieguct moixas Hasan
JI0 MYHKTY A 3 Ti€l0o caMOI0 MIBUAKICTIO I MOBEepHYBCS goaomy o 12 roz.

ITiwoxio miz wocv 3a6ymu 6 nynkmi A, a ito2o mosapuul — Ha3dozHamu
Il no8epHymu.

B) Ilimmroxig BuitmoB i3 myHKTY A 10 MyHKTY B 3i mBuaKicTio 4 KM/Tos 0
12 rox mHsa 1 yepesd 2 TOOAWHU ITicJA BUXOAY 3poOmB 3ynmHKY. Uepes 1 ron
CJAioM 3a HHM BHHIIIOB APYyrui mimoxim 3i mBuakictio 6 Km/rom i
Ha3J0THAaB IIepIoro, Koau Toi ke 20 xB BigmounBas. Hacrymnui 20 xB BoHU
BifimounBaJx pasom, a moTim o 14 roxg 40 XB TeXX pasoM IIilILJIM 0 IYHKTY B
3i mBuAKicTIO 6 KM/TO i MPpUANIIN 10 HHOTO 0 16 roz.

Hpyeuit niwoxid mie na3dozrhamu 6 00po3i c6020 3HAUOMO20, i B0HU
supiwiuau 0ani nimu pa3om.

r) Ha namomy rpadiky 300paskeHO 3yCTpiu IIiIIoxoaa i BeJOCUIIEINCTA.
ITimmoxinx BuitmioB i3 myHKTY A 10 IyHKTY B 0 8 rog paHKy Ta IPOMIIIOB yBeCh
IMIJISAX 3i MBUAKICTIO 6 KM/T0M, 3pOOUBIIY B IYHKTI D 3yNIWHKY TPUBAJIiCTIO
1 rog 20 xB uepes3 1 rox 40 xB micaa suxony. o nyHKTY B BiH mpHUHIIIOB O
12 rox. Benocumenuct Buixas fiomy HadycTpiu o 9 rog 40 xB 3i mIBUAKiCTIO
18 km/rox. Ilporsarom 1 rox BiH OyB pasom i3 mimroxomom y myHkTi D, a
IMOTIM TPOJOBXKUB CBiMl MIIAX M0 A 31 miBUAKicTIO 15 KM/roxa i mpuixas mo
HBOr0 00 11 roxg 40 xB.

Ile moena 6ymu eunadkosa 3ycmpiy y doposi dobpe 3nailomux Jardeil,
AKi 0a8HO He 6ayuaucs ma 3 3a0080J€HHAM NOCNIAKYBAAUCL 00UH 3 OOHUM.
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Po3B ' a3aHHa 3aMay HA MOBTOPEeHHd 3 ypokiB 10-21 mocioHuka
"MartemaTuka 4 Kjac, yactuaa 4"

M 8, c. 41.
a) §I-43 T — 40 b - 70 3-50
B-19 I-27 C-4
4 19 | 27 | 40 | 43 | 50 | 70
C B I T s 3 b
6) E- 18 T - 162 b-115 V-4
I-114 H- 60 J-9 -6
114 | 60 | 162 | 4 9 18 6 | 115
I H T y JI E IT b
M9, c. 41.

3aBIaHHA MOKHa BHMKOHATH 3a [OOIOMOTOI0 Bimpiska abo wmomeseit
reoMeTpuYHUX (Giryp.

1, 1, 1, 1
a)Za 6)8’ B)6’ P)lz
A: 10, c. 42.
3 2 4 5 1
o\ 7 | 15| 17| 27| 3% 6 1
1 6 3 T-17=57%
X 67 7 17 3 37

M 11, c. 42.  a) G%CM; 6) 49 2 ¢

5
Ne 12, c. 42.
a)6-4-5=120 (av°), 120 ov’ = 120 1 > 100 ;1. AxkBapiym migiiine.
6) 30 - 25 - 20 = 15 000 (cm’), 15 000 cm’ =15 am’.
(30 - 25+ 2520 + 30 - 20) - 2 = 3700 (cm?), 3700 cm® = 37 gm’.

Ne 13, c. 42.

3ajauy Mo:kHaA BUpimmuTu migoopom. CymMa JaHOTO UMcIa 3 UKUCJIOM, Y
SAKOT0 Ha onHy Iudpy Menie, nopisuioe 14496. Or:ke, JaHe UMCIIO II ATH-
nudpoBe, a IIicJsd BiIKUIaHHA OCTaHHBLOI IMMUMPU BOHO CTaHe YOTUPHUIU(DPO-
BUM i3 mudpoio 1 y pospsami Tucsy.

OckinbKM B mAHOMY 4YHCJHiI Ha KiHIi croiTh mudpa 9, a B cymi 3
YOTUPUIUPPOBUM UYUCJIOM Ha KiHII BUUNILIO 6, TO YOTHPUIU(PPOBE UUCJO
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sakiHuyerbca Ha 7. OTiKe, y AaHOMY 4YMCIi mepen mudpoio 9 L1xy 79
cToitTh mudpa 7. OgepryeMo YnCJIOBUIT pedyc: lxy7
Oroxx, y=1, x=3. [lane uucmuo 13179. 14496
PosB'ss3aHHS MOKHA CIPOCTUTH, yBiBIIM 3minmy. Hexail micas Bimku-
JTaHHa mugpu 9 BUMIINIO YMCJIO @, OT:KE JaHe UMCJ0o AopiBHIOE a * 10 + 9.
3a ymMoBoIO Iioro cyMma 3 a popiBHioe 14496, oTox (a - 10 + 9) + a = 14496,
a-*11+9=14496, a = 1317. Tomy came maHe umncJo nopiBuoe 13179.

Ne 14, c. 42.

OckinbKm MaBIM HaAOpaJW IIOPiBHY T'OpPiXiB i KMHYJAM IOPiBHY, TO U
npuHecan BoHM mnopiBHy. Ywmcmao 33 mae 4 pinpEMKuU: 1, 3, 11, 33
83 =1-33=3"-11). 3 gHux uncaa 1 i 33 He HmiAXOoATH, TOMY IO YMCJO
IIPUHECEeHUX TOPixXiB i umciio maBO 3a ymMoBOw0 Oinbire 1. OTiKe, MOMKJIUBI 2
BapiaHTU.

1) MaBo O0yso 3, i KoskHa 3 HuX npuHecsia o 11 ropixis. Toxi KoxkHaA 3
HUX KUHYyJIa 110 2 ropixu, a 3i6panu mo 11 + 2 = 13 ropixis.

2) Masm 6yisio 11, i KoskHaA 3 HUX mpuHecaa mo 3 ropixu. Toxi KokHa 3
HuxX KuHyJa oo 10 ropixis, a 3iopaau mo 11 + 10 = 21 ropixy.

8 . 7
Ne 3, c. 46. a)117, 6)1311.
Ne 4, c. 46.
a)a:4-7; 6)(b:100:-24):3; B)c:15:-100—¢c; Mx—y-9; nm)(d+5H)+4.
Ne 5, c. 46.

Bynzemo BecTu iuby B THCAYAX MKUTEJIB.

1) 540 : 9 - 10 = 600 (Tuc. xur.) — y BirakuTHiit KpaiHi;

2) 540 + 600 = 1140 (Tuc. xxurt.) — y PoxeBiit kpaiHi;

3) 1140 : 100 - 40 = 456 (tuc. xxkur.) — y JKoBTiit Kpaini;

4) 456 + 78 = 534 (Tuc. xur.) — y PioseToBiit KpaiHi;

5) 1140 + 456 + 534 = 2130 (THC. KHUT.) — Y YOTHUPHOX KOJIHOPOBUX
KpalHax;

6) 3000 — 2130 = 870 (Tmc. KuUT.).

Bigmosigs: y CmapargoBomy micti 870 000 :xuTeis.

N 6, c. 46.

I npi6: YuceavHnur: 1) 306; 2)12; 3) 294; 4) 102 900; 5) 27 881.
3namennur: 1) 807; 2) 48.
27881 41

18 5804_8
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IT npi6: Yuceanvnux: 1) 342 790;
SHamenHuK: 1) 590.
342 790
590

HepisuicTs 580 j—é < x < 581 Mae MHOXXHMHY HATypPaJbHUX PO3B A3KiB,

= 581

sIKa CKJIaJaeThCs 3 OqHOTO uncya: {581}.

Ne 8, c. 50.

32 450 : 90 = 360 (ocT. 50);

49 430 : 70 = 706 (ocrt. 10);

25 430 : 560 = 45 (ocT. 230);

241 170 : 780 = 309 (oct. 150);

4 889 000 : 9700 = 504 (oct. 200);
13178 300 : 2800 = 4706 (oct. 1500).

N 9, c. 50.
a) 21 425 =x-258 + 11, x=83;
6) x —37=92-59 + 35, x=15500.

Ne 10, c. 50.
m=(—-p):2, 6=(c+p):2.

M 11, c. 50.

PosB'a3anHa maHoOro 3aBAaHHA IOTYETHCA MONEPesHIM. YUHI 3ragyioTh,
III0 3HAWTH YMcja 3a iX CYMOIO Ta pPi3HHIIEI0 MOKHAa JIBOMAa CIIocO0aMU.
IIpu BuboOpi cmocoOy Tpeba BpaxoBYyBaTH, AKUN 3 HUX NPUBOAUTH OO OiJIbII

3PYUYHUX O0UMCIIEHbD.

T _7y.9- T_gTt. 95,11y.9- 5_g_12
a)(16G-g):2=8, 8+5=85; 0)(4g+1lg):2=3, 45-3=15.

Ne 12, c. 50.

9993—3 = 1000, Tomy BOHO He € poO3B A3KOM HepiBHocTi £ < 1000,

OCK1JIbKM HEPiBHICTH cTpoOra.

N 13, c. 50.

MoskHa TOMIiTUTH, IO MEePIIMHA APi0 MEHIIMHA BijJ IIOJIOBUHH, a APYTUH
OLJBITUHA BiJl ITOJIOBUHU, TOMY IIEPIIIUHA APi0 MEHIIe BiJ Apyroro.

IoBecTu 11e, BUKOPUCTOBYIOUM HAABHI IIpaBUJia, MOMKHA TaK:

38357 40000 _1 3837937 . _ 3500000 _1 38357 _ 3837937

80357 80000 2’ 6037397 7000000 2°°T€ 80357 ~ 6037397
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Ne 14, c. 50.
CkiageMo TaOJUINI0O YMCJIA JAIOCTHUCKAHBb IJA 3POCTAI0Uoro 4YHcJa
BeIMe[iB 1 IPOiJTIOCTPYEMO iX CXEeMOIO.

Yucao BegMeniB n 2 3 4 5

Yuciio JamoCTUCKAHb X

VA<

n=2 n=3 n=4 n=>5
x=1 x=2+1=3 x=34+24+1=6 x=4+3+2+1=10

10 mamocTucKaHb Oyae B pasi, AKIIo Beagmenis — 5. IIpu 30iabimenHi uncia
BeIMEeiB YMCJIO JAlOCTUCKAHD 301IbIIYETHLCA, OTKE, PO3B A3aHHSA €IUHE.

M 7, c. 54.

a)9+ 4+ (168 — 36 - 4) : 8 = 16 (rox);
6)18 -8+ (18— 6)- 14 + 15 - 10 = 462 (xm);
B)5+ 346+ (8-3):(8+4)=16 (rox).

N 9, c. 54.
1) 7927 494; 2) 7517470, 3)144 702.
MoskHa IOMITUTH 3 YYHAMM, IO Ipu 30iJbIlIeHHI 3HAUYeHb 3MiHHOI b

301LIBIIYETHCA JOOYTOK Y BiJf EMHUKY, TOMY Pi3HUIA 3MEHIIIYETHCA.

M 10, c. 54.

2) 26 880 cv = 268 M 8 1M 8) 157 320 kr = 157 1 320 &r;

6) 87 xB = 1 rog 27 xB; r) 280 m° = 2 a 80 M.

M 11, c. 54. M 12, c. 54.

)x=168; 6)y—5 mn-2. (37-17):5-4(x.)

M6,c.57. 1+2+3+...+99+100=101"50 = 5050.
— —

N7, e. DT.

a)l+3+5+...+997+ 999 =1000 - 250 = 250 000;
6)99-97+95-93+91-89+...+7-5+3-1=2-25=50.
SN~} S~/ N~} ~— ~———

5+5+5 _
5

8 5.2978_ o)

Ne8,c.87. b5+ 5

72



Ne 9, c. 58.

a)35-(8+4):-3=14 (km); 35:(3+4) =5 (roxn);

6) 216 — (60 — 24) - 3 =108 (km); 216 : (60 — 24) = 6 (roxn);
B) 10 + (18 +9) - 3 = 91 (xm);

r) 49 + (52 — 15) - 3 = 160 (xm).

N 10,¢.58. 360:(36 +36:2-3)=4 (ron).

Ne 11, c. 58.

1) 500 : 100 - 92 = 460 (km/roxa) — MIBUAKICTH KOPaOJIs;

2) 500 — 460 = 40 (kMm/TOHm) — MIBUAKiICTDH 30JIMIKEHH;
3) 1600 : 40 = 40 (xB) — yac, 3a AKUI KaTep Ha3IoKeHe Kopabeb;

4) 2700 : 500 =41 % (xB) — yac KopabJysa 40 HEUTPAJIbHUX BOJ;

5) 40 xB <41 g—gg XB.

Bigmosigb: Kopabesb He BCTUTHE OOILJINCTU A0 HEUTPAJIbHUX BOJ.

N 12, c. 58.

a) 1) 43; 2) 90; 3) 5; 4) 4995; 0) 1) 7663; 2) 9000; 3) 4; 4) 1002.
N 13, c. 58.

a)7<x<10; 0)8<x<10; B)8<x<9; r)7<x<9.
Yucio 7@ € PO3B’A3KOM HepiBHOCTeI a) i '), ajile BOHO He HaTypaJbHe,
aMimiaHe.

N 14, c. 58.

I npi6: Yucenvrur: 1) 406; 2) 7230; 3) 7636.
3namenHuk: 1) 48 140; 2) 83.
IT npi6: Quceavrnux: 1) 103 296; 2) 48 217.

Snamennur: 506.

HepiBuicts 92 < x < 95 %é Ma€ MHOXHMHY HATYPaIbHUX PO3B A3KiB

{92, 93, 94, 95}. IlpurkaagaMu He HATYPAJLHUX PO3B A3KiB €, HAIPUKJIAL,

92

1

g’

3 12

3> 9555 -

N 7, c. 61.
a)(2-5):2+5-5=30 (cmd);

6) (6-10): 2+ (3-10): 2 = 45 (m%);
B)(5-8):2+7-8+(4-8):2=192 (mo).

94

73



N 8, c. 61.
a)(a+0b)-4; 0) c:(x—y); B)S:3—m; r)n+(a—>b): 2.

Ne 9, c. 61. (420 — 120) : 3 — 60 =40 (xkm/roxm).
Ne 10, c. 62. 175+ (90-90:5-3) (13 —9) = 319 (xm).
N 11, c. 62. a) a = 60; 06) b ="70; B) y = 63; r)x=09.

Ne 12, c. 62.

a) 23005 =23 Kr 5T} B) 117043 nm* =11 a 70 m* 43 o™,

0) 7144 000 m = 7144 KMm; r) 715200c =198 roxg 40 xB =8 1i6 6 rog 40 xB.
N 13, c. 62.

a)a0+1-200-0:1=0+ 200 -0 = 200;
6)2795:1—-(0+2795):1+0=2795—-2795=0.

M 14, c. 62.
4 5 4 3 5 2
T-47 0-7 A-52 I1-77 H-53 1-72 @-62
5 | 4 21 .5 ] 3] .4
2| 72| 7| 62| 52| 52 | 4
o] 1|0 ]| ® )| A | H]|T
M9, c. 65. M 11, c. 65.
x=32;6)y=19. w62+462+182) - -2=112-2=224 (w)
g’ V¥~ g 5 5 5 .

1 1 1 1. _
Ne 12, c. 65. 111_(34_1+(371_1))_5(H)°

Ne 13, c. 66.
a)s—(x+y)-2; 06)(c—a-3):3; Bb:(m—n); 1)800+(b—a):-3.

N 14, c.66. 420 : (56 + 56 : 8 - T) = 4 (rox).

A 16, c. 66.

(7365 70): 24 : 365 = (7 - 70) : 24 — %’ _ 20% (poxis).
A 15, c. 66.

262 242 804978

306 SX< " 97 < 857 < x <29 814.

Hait6inpmum po3s' a3KoM OoTpUMAaHOI HepiBHOCTI € uncso 29 813, a Haili-
MeHIIHUM — yucio 857. Ixuiit no6yTok mopiBHIOE:
29 813 - 857 = 25 549 741.
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N 9, c. 70.

a) (250 - 10) : (750 — 250) = 5 (xB);

6) 750 -5 = 3750 (M), 3750 M =3 kM 750 M;
B) (750 — 250) - 8 = 4000 (M), 4000 M = 4 KM.

M 10, ¢. 70.
a)(12——7—)—21—7=11—5; B)(113—54)+(1§+4§)=12;
18- 11 7 7
8, _ao 7, 8 5. 3 _£9,_,48
6)165-(32+83)-31; D6 +25)- (102 -52)-43,
M1l,e.70. (123 -3:5)-(14-52) =2 ().
M 12, c. 70.
a) 1) 706; 2) 608; 3) 2 022 608; 4) 526; 5) 291 840; 6) 913; 7) 908 512;
8) 907 599;

6) 1) 657 824; 2) 246 582; 3) 411 242; 4) 8050; 5) 5 659 150; 6) 15 817;
7) 3 242 485; 8) 6 000 000; 9) 2757 515.

N 13, ¢.70.

Amnamnisyroun TaOIMIo, 3ayBaxkyeMo, IIo B Moke HabOyBaTH TiJIbKHU
3HaueHb 2 abo 3, iHaKIIe He MosKe OyTu BuUKOHaHa ymoBa B x B = H.

IligcraBuBmIu 3HaueHHA B = 2, migxoammo 10 OpoTuUpiyusa, OCKiJIbKHU 3
W < 4 sunausae, o I i A moBuuHi HabyBaTu 3HaUeHb 3 i 1, 1[0 HEMOIKJINBO.

IIpu B = 3 omepixkyemo, mo H=9,1=4, A=2, =7, 3K =6, 1 = 8§,
" = 1. Omxe, TabuuIa HaOYBa€e TAKOTO BUTJIALY:

3+ 4=17

X X —

3x 2=06

9- 8=1
Ne'T,c.74.
a) x = 8; B)t = 5; m)a=117; m)c—g,
0)y =8; r) k= 420; e)b=_8; 3)d = 7136
Ne 8, c. 74.
a)a :30-100; B)(c:2):(c:H) m)b:(m— n).
6)b—b:100-12; rNa—(x+y)-2;
Ne 10, c. 74.

a)ld<x<17; 06)156<x<17; B)14<x<16; r1)l5<x<16.

1 A\ .
Yucao 14 3 € PO3B A3KOM HepiBHOCTeI a) i B).
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N 11, c. 74.

Ipi6: Yucenvnux: 1) 690300; 2) 666751. 666 751 _ 11 ggg 12
3HameHHUK: 56. 56 56
I1 1pi6: Jucenvrux: 1) 32220147; 2) 8 336300. % — 11 909

Snamennur: 700.

Hepisuicmuv: 11 906 ég

kK — 11907111 908, ixuii gooyToxk — 11 907 - 11 908 = 141 788 556.

N 6, c. 78.

1) 26 286, 208 266, 2 028 066; 3i 30iIbIIEHHAM MHOXHHKAa T00YTOK
30iJIBIITyETHCS.

2) 54, 504, 5004; 3i 30imbIIIEeHHAM AiJIEHOT'O YaCTKAa 30iJIbITYETHCA.

3) 500, 50, 5; 3i 30iabIIEeHHAM AiJIbHUKA YACTKa 3MEHIITYETHCA.

N T, e T8.

a) Cyma 36inpmuiaaca Ha 12 — 8 = 4;

0) pisuHuIA 3MeHIInJIacsa Ha 3 + 5 = 8;

B) IOOyTOK 30iabmiuBesa B 6 + 3 = 18 pasis;
r) yacTka 30iapmuiaacsa B 8 - 4 = 32 pasu.

M9, c. 78.
375 - (7280 : 7) — (475 640 : 506) - 409 + (730 889 + 61 795) : 873 = 6448.
1) 1040; 2) 940; 3) 792 684; 4) 390 000; 5) 384 460; 6) 908; 7) 5540; 8) 6448.

N 10, c. 78.

1) 8 rog 30 xB — 7 rog 40 xB = 50 xB — yac Ha BeCh MIJIAX;

2) 50 - 50 = 2500 (™) — mOB:KMHA BCHOTO IILIAXY;

3) 1500 : 50 = 30 (xB) — yac Ha MIJIAX 0 KiOCKY;

4) 50 — 30 — 10 = 10 (xB) — yac Ha PEIITy ILIAXY;

5) 2500 — 1500 = 1000 (M) — 3aIUITIAIIOCS IPOUTH;

6) 1000 : 10 =100 (m/xB).

BignoBigb: mIBUAKICTh Ha AIAAHII IIIAXY, AKa 3aJUNINIACA, IIOBUHHA
oytu 100 m/xB.

N 11, c. 78.

a) Yucsa 30iygbImyoThea Ha 1 g ; oaJi aayTh: 12 4 , 13 % , 15 % s eee

0) Yucsa 3MeHIIYIOTHCS Ha 2 ? ; maui aayTes: 10 ? , 8, b ? s e

x < 11 909, mae HacTyIIHI HATYypaJIbHiI PO3B 13-

B) UucenbHUKY IIOABOIOIOTHCSA, a 3BHAMEHHUKH 30iJIbIITYIOTHCA Ha 2; mari

16 32 64
11° 13’ 15°

UIyTh:
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Ne 12, c. 78.

IIpu mepeTuHi ABOX YOTHMPUKYTHUKIB MOXKe BHUTU TOYKAa, BiAPi3OK i
MHOTOKYTHUKHU, IOUYMHAIOUY 3 TPUKYTHUKA I 3aKiHUYIOUM BOCBMUKYTHIUKOM.

Ne 5, c. 82.

a)72+194+28+6+338+12=(72+28)+(194+6)+(338+12)=100+ 200+
+350=650;

6)495+293+105+200+507=(495+105)+ (293 +507) + 200 =600 + 800 +
+200=1600;

B)41+42+...+ 48 + 49+ 50 = (41 + 50) + (42 + 49) +...+ (45+ 6) = 91 - 5 = 455;
r)4-2-5-9=(4-9)-(2-5)=386-10=360;
m7-2:2-5-5-8-2:5=(7-3)(2:5)-(2:5)*(2-5)=21-10-10-10 = 21000;
e)4:97-25-5-2-5-2=97-(4-25)-(5-2)-(5-2)=97-100-10-10 = 970000.

A 6, c. 82. 640 : (78 + 82) = 4 (m).

N7, c. 82, 72 : (24 — 18) - 24 = 288 (xr).

A 8, c. 82.

2) 2 [ 9 | o7 0] ,5 |48
* | 737|677 | 611 | 6 | %11 | 411|311
Byksu II JI Y T A P X

0) 2 9 9 3 by e i o} 3
642 | 642 | 642 | 642 | 702 | 70L | 707 | 712 | 852
® | E | M | I c | T | o | K | &

M9, c. 82.

(754 - 7006 — 962 524) : 540 — 376 - 8 : 47 + (500 - 3050 — 5087) = 1 527 849.
1) 5 282 524; 2)4 320 000; 3)1525000; 4) 1519 913; 5)8000; 6) 3008;
7) 64; 8)7936; 9) 1527 849.

M7, c.86 a)(x+x:2-5)-2; 6)y-(y: 100 - 45); B)(c+§i)-2.

M8, c.8. V=63000cm =63nagm"; S=09720cm® =97 av* 20 cm’.

M9, c. 86.

a)1) 14 038; 2)0; 3) 14 038; 4) 35096 706; 5) 27 426 546; 6) 205; 7) 7670 160;
8)7669955;

6) 1) 3 121 200; 2) 2 902 320; 3) 218 880; 4) 118 696; 5) 802; 6) 728; 7) 74.
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3amavi Ha MOBTOPEHHS
mo Kypey Maremaruka 4 Kjaac, yactuHa 4"

N 1, c. 87.
a) Yucsa 30iymbinyroTbea Ha 25; gaii iayrs: 118, 143, 168, ...
0) Yucaa 30inmbinyoTbeda Ha 36; nani iayrs: 144, 180, 216, ...

B) YucenbHuKu 30iJIbIIyIOTHCA Ha 3, a 3HAMeHHUKU — Ha 17; mai

UIYTh: 15 18 21
73’ 90’107 °

r) Yucsia Ha HeITaPHUX MiCISIX ITOCTiOBHO 30imbITyIoThcA Ha 10, mounHa-
oUu 3 5, a Ha MapHUX MICIISAX — MOUMHAIOUM 3 (; gaJi uayThb: 35, 37, 45, 47, ...

n) Pisuuima Misk mociimoBHMMM uyucjaamMu 30iabiryerbesa Ha 1; mairi
uayrs: 101, 107, 114, ...

e) Ilima wvacTmHa B30iJbHIyETHCA HaA 2, PISHUIA MiK UYMCEJbHUKAMU
30inbpmnIyeThca Ha 1, a 3HAMEeHHHMKHU 30iJIbINyrOThcA Ha 12; mami HAYTh:

15 20 26

96_0’ 117—2, 138_4’

N 9, c. 88.
0)10+(5—-1)=14; 100+100+100+50+10+(10—-1)=369;
10 +10 = 20; 500+100+10+1+1=612;

100+ (50—-10)+5+1=146; 1000+ (500-100)+5+1+1+1=1408.
B) XXV, LXXIV, XLVIII, LXXXIII, CCCXVI, DXXXII, VCCXLIX.

N 10, c. 88.
NN NNt . s, seessnnll -
N 11, c. 88. AAT , TAAALTTIT, HHHATI, FAAAII.
Ni 15, c. 89.

D1, 2} 2){9); 3){8, 95 4{0, 1}; 5){4, 5, 6}; 6){1, 2, 3}.
N 17, c. 89.

B

A=1{8, 9, 10, 11, 12},
B={5, 6, 7, 8, 9, 10,
ANB=1{8, 9, 10}

N 18, c. 89.
A=1{0, 1, 2, 3, 4, 5},
B=1{3, 4, 5, 6, T},
AUB=1{0, 1, 2, 3, 4, 5, 6, T}
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N 19, c. 89.
Mosxkua craactu 2 + 3 * 2 + 2 = 24 uywmcyia, AKi 3aJ0BOJLHIIOTH JaHY

yMmoBy. HaiimeHmiuMm i3 mux uwmcesa € umcygo 1038, a Hainbiapmum — 2759.
IxHift no6yTOK HopiBHIoE 10382759 = 2 863 842.

Ne 20, c. 89.

a)6kM48 M — 752 Mm = 6048 m — 752 m = 5 KM 296 m;

6)96 cm — 4 g 3 MM = 960 MM — 403 MM = 557 MM = 55 cm 7 MM;
B)400c —5x8=400c —300c=100c=1x840c;

r) 2 mobu 45 xB — 23 rox 58 xB = 2 mobu 45 xB — 23 rog 58 xB — 2 xB + 2 XB =
= 2 nobu 45 xB — 1 noba + 2 xB =1 noba 45 xB + 2 xB = 1 goba 47 XB;
m) 8161 7Kr — 2989 Kkr = 8607 Kr — 2989 Kr = 5618 Kr =576 11 18 KT}
e) 521 — 520000 r = 5200 kr — 520 kr = 4680 xr = 46 11 80 Kr}

®) TM° 3 om° — 78 am” 62 cm” = 70 300 cm® — 7862 cm” = 62 438 cm” =
=6 m* 24 om° 38 cv*;

3) 916 mm’ = 9 ¢’ 16 MM,

Ne 21, c. 89.

a)(2xm 10 M) : 402 m = 2010 m : 402 m = 5 (pasiB);

6)14 m: 35 mm = 14 000 mm : 35 mm = 400 (pasiB);

B) 1 rox : 45 ¢ = 3600 c : 45 ¢ = 80 (pasiB);

r) 800 rox : 8 1i6 8 rog = 800 rox : 200 rox = 4 (pasu);

)3T 72Kr: 384 kr = 3072 kr : 384 kr = 8 (pasiB);

e) 28 000000 : 28 1, = 28 000 000 r : 2 800 000 r = 10 (pasiB);

) 2 M”40 cm” : 33 qm” 40 cm® = 20 040 cm” : 3340 cm® = 6 (pasiB);

3) 40 cv’ : 125 mm® = 40 000 mM° : 125 mm® = 320 (pasiB).

Ne 22, c. 89.

a)a—-b=T7, a=b+7, b=a-7; B n—-k=4, n=k+4, k=n—4;

0)c:d=5, c=d-5, d=c:5; Ny:x=9, y=x +9, x=y:9.

Ne 23, c. 89.

25-30<x<25-40 < T750<x<1000

a) 814 — 750 = 64, 1000 — 814 = 186, 64 < 186. Otxe, TOUHIiIIIE
BKa3ye NpUOJN3HY KIJIbKICTh YUHIB HUIKHS MesKa.

6) 964 — 750 = 214, 1000 — 964 = 6, 6 < 214. OT:Ke, TOUHIiIIIe BKa3ye
NPUOJN3HY KiJIbKICTh YVUHIB BepXHA MeXKa.

Ne 25, c. 90.
a) 372 835 + 93 587 = 466 422; 6) 100 152 — 75 918 = 24 234.
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Ne 27, ¢. 90.

a) x = 5000; B) a = 1187; n) k=454 545;
0) y = 7259; r) d = 5644; e) b =92 486.
Ne 29, c. 90.

1) 34 206 + (34 206 + 5847) + ((34 206 + 5847) — 2685) = 111 627 (uou.);
2) 206 315 — 111 627 = 94 688 (9o.).

Ne 30, c. 91.
2350 — (384 + (384 + 46) + (384 + (384 + 46) — 278) = 1000 (1),
1000 1 = 100 .

Ne 33, c. 91.

a) Cyma moBuuHa OyTu Oisbime 3a 700, a mpaBopy4Y CTOiTH umcao 528,
mewntre Big 700.

0) Pisuuia moBumua OyTu Mewnire Big 400, a mpaBOpydY CTOITH YHCJIO
873, oinpie 3a 400.

B) Cyma moBmHHA 3aKiHUyBaTucs Ha 7, a IpaBoOpyd cToiTh ymcyo 10 791,
sAKe 3aKiHUYY€EThCSA OAUHUIIEIO.

r) Pisuuns moBurHa OyTu Oinbine 3a 4000, a mpaBopydY CTOITHL YHCJIO
1836, ake mentre Big 4000.

N 36, c. 91.

IIpu BuKOHaHHI 3aBIaHHA BapTO IIOACHUTHU YUYHAM, IO KOOpAWHATHA
mpsMa — Iie IpsaMa, AKa YTBOPIOETHCA JOIOBHEHHAM KOOPAMHATHOTO IIPOMEHSI
mo mpamoi. OTiKe, Ha KOOPAMHATHINA HPAMiil 30epiraeTbcs BigomMe IPaBUJIO
IIOPiBHAHHSA 4YMCeJ: i3 ABOX umces OiJbIlle Te, AKe po3TallloOBaHe IIpaBiIie,
a MeHIIle Te, AKe po3TaIlioBaHo Jisitme. Tomy:

a <d, b>c, c>a, d <b.
N 41, c. 92.
a) 7265 214; 6) 527100 000; B)60 521 120.
Ne 42, c. 92.

218 - 409 ~ 200 - 400 = 80 000, Tomy, oueBUAHO, momMuauBcsa lima.
IIpu sammcyBaHHi APyroro HEIMOBHOT'O AOOYTKY BiH He 3pobuB 3cyBy Ha 1
PO3PSALd JiBOPYY, TOMY (paKTHUHO OJep:KaB 3HAUEHHA HoOyTKy 218 - 49.

Ne 43, c. 92.

31 200 - 250 = 30 000 - 250 = 7 500 000, Tomy momunuaacsa Ipa — BoHa
npumnucasa 10 oo0yTry uuces 312 i 25 gBa HyJi 3aMicTh TPhOX.

80



N 44, c. 92.
165-12=1980 (km); 1500 12 =18 000 (m), 18 000 m = 18 xwm;
4000 - 12 = 48 000 (map).

Ne 48, c. 93.

a) 3900; 6)609; B)980; 1)5004; m)2080;

€) 503 232 e kpaTHe 67, ockinbku 503 232 : 67 = 7519 (ocT. 62);
%K) 2405 e minpaukoM 163 540, ockinbku 163 540 : 2405 = 68.

N 49, ¢c.93. a)630020; 6)90080; B) 3040.
Ne50,c.93. a)x=354; O6)y="T71808; B)t=32.
NeB51,c.94. a)392-704=275968; 0)515950:85=6070.

Ne 52, c. 94.

P-2760 000 O — 286 224 IT1-705 I-924

I' - 276 552 A - 8024 D - 6030
705 | 924 | 6030 | 8024 | 276 552 286 224 | 2 760 000
II I D A r O P

Ne 54, c. 94.

a) 45 000 <570 92 <60 000

570 - 92 =52 440, 52 440 — 45 000 = 7440, 60 000 — 52 440 = 7560,
7440 < 7560, oTiKe, MeHIIIe Bipi3HAETHCS BiJi TOUHOrO 3HAUYEHHS HOOYTKY
HU)KHA MeKa.

6) 60 000 <625 127 <140 000

625 - 127 =179 375, 79 375 — 60 000 = 19 375, 140 000 — 79 375 = 60 625,
19 375 < 60 625, omke, HIKHA MeXKa OJMIKUe N0 TOUHOTO 3HAaUeHHS JOOYTKY,
Hi)K BepXHs.

B) 600 < 315 514 : 361 <1100

315 514 : 361 = 874, 874 — 600 = 274, 1100 — 874 = 226, 226 < 274,
OT:Ke, OJIM)KUe JO TOUHOTO 3HAUEHHS NJOOYTKY BepXHA MeKa.

r) 700 < 743 700 : 925 <1000

743 700 : 925 = 804, 804 — 700 =104, 1000 — 804 =196, 104 < 196,
OTJKe, HM)KHS MeKa MEHIIIe BilpidHAEThbCA BiJ, TOUHOTO 3HAUEHHSA JOOYTKY.

m) 27 000 000 <3509 9070 < 36 000 000

3509 - 9070 = 31 826 630, 31 826 630 — 27 000 000 = 4 826 630,
36 000 000 — 31 826 630 =4 172 566, 4 172 566 < 4 826 630, oT:Ke, BepXHA
MesKa OJIMm)K4Ye O TOUHOTO 3HAUeHHS JOOYTKY.
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e) 2000 <802 494 : 386 < 3000

802 494 : 386 = 2079, 2079 — 2000 = 79, 3000 — 2079 = 921, 79 < 921,
OTJKe, HIJKHS Me)Ka MeHIIIe Bipi3HSAeThCS BiJ TOUHOTO 3HAUEHHA NOOYTKY,
Hi)K BepXHs.

Ne 55, c. 94.
Y 3aBHaHHAX a, 8 i 0 OOI'PYHTYBaHHSA MOJKHA IIPOBECTU 3a JOIOMOTOIO
OPUKUIKY, a B 3aBIaHHAX 0, 2 1 € — 3a OCTAaHHBOIO ITU(PPOIO.

N 56, c. 94.

AnropuTM MHOMKEHHS YHCEJ Memodom peulimKu MOXKHA 300pasuTu B
TaAKOMY BUTJIAMII:

1. SanmucaTu MHOMKHUKHU TaK, 100 IfmdpamMm IepIioro MHOKHUKA Bin-
MIOBilajid TOCJIIJOBHI CTOBIII[l PEIIiTKM, a nudpaMm APyroro MHOMKHUKa —
MIOCJILTOBHI PAAKH.

2. lIlepeMHOXUTH IIONApHO IMU(PU IEPIIOrOo i APYroro MHOKHUKIB,
3alycaTy KOXKeH pe3yJibTaT Ha IIepeTHHi BiAOOBIAHOIO pPAJKAa Ta CTOBIIA:
IecAaATKU HOOOYTKY — Vy JiBifl BepxHi#l, a OAMHUIII — y IpaBili HMXKHIiN
IOJIOBUHI KJIITUHKH.

3. omaTtm umciia, 3alIncaHi MiK cycimHiMM AiaroHAJIAMU PEITiTKH.

4. OguHUIL cyM 3amucaTHd y CBOIM KOMIipIli, a 4mcJjo, yTBOpeHe cTap-
HIMMHA PO3PASaAMU, JOAATH IO CYMU, OTPUMAHOI B CYCiAHIN JiBill KoMipILi.

N 57, c. 95. N 58, c. 95.
(250-(5-6))-4=30000T =30 K [(2400 - 9) - 4] : 180 = 480 (xr)
M 59, c.95. 2000 — (180 - 3 + 260 - 2) = 940 cm = 9 m 40 cwm.

N 60, c. 95.

(36+(36+8)+(36+8):2):10=102:10=10(ocT. 2 KT) (a111.);
10+1=11 (amr.).

N 61, c. 95.
[16 000 + 16 000 - 2 + ((16 000 + 16 000 - 2) — 6000)]: 2 : 50 : 15 = 60 (aizr. ).

M 62, c.95. a)3-(50:10)=15(c.); 6)4 - (6000 : 1000) = 24 (xr).

N 63, c. 95.
(32-20): (42 + 88) - 42 = 336 (m*), (32 20): (42 + 38) - 38 = 304 ().

Ne 69, c. 96.
a)(a@a:2):(a@:95); 06)c:b—c:(b+8); By:(x:d); r(a-b):(a+7).
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N 70, c. 96.
2)85-3+(85—15)-2+90 -4 = 755 (xm);
6) (1060 — 420) : (14 — 420 : 70) = 80 (xM/Tox).

N 71, c. 96.
a) 2700 : (2700 : 15 + 2700 : 30) =10 (zH.);
6) 3600 : (3600 : 12 — 3600 : 20) — 20 = 10 (rox).

N 72, c. 97.
45 - [2660 : (50 + 45)] = 1260 (rpn).

N 73, c. 97.
375 : 25 — (375 + 225) : (25 - 2) = 3 (m).

Ne 74, c. 97.
a) 120 : (3 + 5) - 3 =45 (mer.), 120 — 45 = 75 (mer.);
0) 1620 : (85 — 55) - 85 = 4590 (kr), 1620 : (85— 55) - 55 = 2970 (xr).

Ne 77, c. 97.

a)15-12 24 = 4320 (cv’), 4320 cm’ = 4 am° 320 cm’s

06) 72:(6-4) =3 (m); B)6 - [(10-8-3):10] = 144 (1).
Ne 79, c. 98.

168 — (18 + (18 + 6)) - 3 = 42 (km), 168 : (18 + (18 + 6)) = 4 (roxn).
Ne 80, c. 98.

480:3-2 =320 (km), 480:3—96 =64 (xkm/roxm).

Ne 81, c. 98.

1) 270 : (80 — 35) = 6 (ronm); 2) 15 + (8 — 3) - 4 = 35 (m).
Ne 83, c. 98.

a)a—a:9-2; 6)b:12-100; B)n:(n+m),a6on+m.

Ne 84, c. 98.

36 +36:6-7T+(36+36:6-7):13-5=108 (cm);
108cm =1 M 8 cM.

83
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