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HHOACHUTEJBbHAA 3AIINCKA
AOOII oOyyaromuxcsi ¢ yMCTBEHHON OTCTalIOCThIO (MHTEIUIEKTYalbHBIMU HapyIIEHUsAMHU) 0 npeamery «Matemarukay 9 kiacce pa3paborana B
COOTBETCTBUH:
denepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 «O6 obOpazoBanun B Poccuiickoit denepanuny;
denepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OOpa30BaHMs OOYUYAIOMIMXCS ¢ YMCTBEHHOH OTCTANIOCTBIO (MHTEIIEKTYalbHBIMH
HapyIICHUSMH), YTBEPXKICHHBIM TpUKa3oM MwuHHcCTepcTBa 0oOpazoBanus W Hayku Poccuiickoit ®eneparuu u ot 19.12.2014 Ne 1599 (manee - ®I'OC
00y4aroImuXxcs ¢ HHTEJUICKTYaIbHBIMUA HAPYILICHUSIMH );
AnanTupoBaHHOW OCHOBHOM 00IIe00pa30BaTeIbHON HPOrpaMMOil O0ydYaroIIUXCsl C JIETKOM YMCTBEHHOW OTCTaJIOCThIO (MHTEIEKTYaIbHBIMU
HapyLICHUSIMH).
®DenepanibHas afanTUPOBaHHAsi OCHOBHAsI 0011e00pa3zoBaTelibHas IPOrpaMMa ONpeAesieT elb U 3a7aun yuyeOHoro npeamera «MaTemaTukay.
Llenb 00ydeHus - MakCUMalIbHOE 001IIee pa3BUTHE 00YUAIONIMXCS, KOPPEKIHS HEJOCTATKOB MX IMO3HABATEIBHOH eI TEIbHOCTH M JINYHOCTHBIX KAaueCTB
C YYETOM MHAMBHUIYaAIbHBIX BO3MOKHOCTEH KaXKJIOTO YYCHHKA Ha Pa3HbIX 3Tanax o0y4eHusl.
3anaun 00y4eHHUs:
— (GopMHpOBaHHE W PA3BUTHE MAaTEMATUYECKUX 3HAHWA W yMEHHWH, HEOOXOAWMBIX /ISl pPElICHUS NMPAKTHYECKUX 3a]ad B y4eOHOW M TPyHOBOU
NeSITEIbHOCTH, UCIIOJIb3YEMBIX B [IOBCEJTHEBHOM JKU3HU;
— KOPPEKIIMs HEJOCTaTKOB II03HABATENIbHOM J1€ATEIbHOCTH U MTOBBILLIEHUE YPOBHS O0IIET0 pa3BUTHS;
— BOCHUTaHHE MOJIOKUTEIbHBIX KAUECTB U CBOMCTB JIMYHOCTH.
Pabouas nporpamMma no yueOHoMy npenmety «MatemaTrkay B 9 Kiacce onpeenseT caeyrolue 3a1a4m:

— 3aKperyieHHe U COBEPIICHCTBOBAHHUE YCTHHIX U MUCHhbMEHHBIX BHIYMCIUTENbHBIX HAaBBIKOB B mpeaenax 1000 000;

— 3aKperieHHe YMEHUH NMPOM3BOAMUTH apH(pMeTHUecKue NeHCTBUS C LEIbIMU U JIPOOHBIMHM YHCIaMH, B TOM YMCJE C YHUCIAMHU, MOJyYEHHBIMH TpU
U3MEpEeHNH, ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU JIPOOSMU; TPOU3BOIUTH B3aUMHBIE JEHCTBUS C OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMH;
(dbopMUpOBaHNE YMEHHUS MTPOU3BOIUTH apu(PMETHUECKHIE IEHCTBUS C KOHEYHBIMU U OECKOHEUHBIMU APOOSIMU;

(dbopMUpOBaHNE YMEHUS HaXOUTh MPOLIEHTHI OT YMCIIA U YHCIIA 110 €ro J10JIE;

— (¢opMHUpoBaHHE YMEHMS pelaTh apu(MeTHyeckre 3a1a4i Ha HaX0KACHNE MPOLIEHTOB OT YHCIIA;

(dbopMHpOBaHUE MPEACTaBIECHUS O TEOMETPUUYECKUX Tenax (1ap, Ky0 mapajuienenunes, nupaMuia, npu3mMa, HHIHHAP, KOHYC);

(dbopMHpOBaHUE YMEHHS HAXOAUTh 00BEM M IIJIOIIA b OOKOBOM MOBEPXHOCTH F€OMETPHUECKUX Tell (KyOa, MPsIMOYTOJIbHOIO Napaljiesenure/a)

— (dopMHpOBaHNE YMEHHSI BBIMOIHATH IOCTPOCHUE PAa3BEPTKH KyOa U MPSMOYTOJIbHOTO Mapaliesienue a;

(dbopMHpOBaHKE YMEHUS PELIaTh IPOCTHIE M COCTaBHbIE apupMeThyecKre 3a1auu (B 3 - 4 1eiicTBUSA); 33/1a4H Ha HAX0XkIeHHE HEN3BECTHOTO CIIaraeMoro,
YMEHbBIIIaEMOT0, BEBIYUUTAEMOT0; 33]1a4H, COJIEPKALIUE 3aBUCUMOCTh, XapaKTEPU3YIOIYIO TPOLIECCHI: IBUKEHUS (CKOPOCTh, BpeMsl, PO IEHHBIHN MyTh), paOoThI
(pOM3BOAMTENBHOCTD TPYIa, BpeMsi, 00beM Bceil paboThl), M3rOTOBJIEHUS ToBapa (pacxo/1 Ha MpPeAMET, KOJMUECTBO MPEIMETOB, 0011as CTOMMOCTh TOBapa);
3aJlayM Ha pacyeT CTOMMOCTH; 3aJIa4M Ha BpeMsl (Hadyalio, KOHEL, MPOJA0JIKUTENbHOCTh COOBITHUS; 3aJaul HAa HAX0K/I€HHE YacCTH 11eJI0r0;

— BOCHHUTaHHME MHTEpeca K MaTeMaTHKE M CTpeMIIEHHE UCTIOIb30BaTh 3HAHUS B TIOBCETHEBHOM KU3HU.



OOyueHue mMaTeMaTuke B 9 Kjlacce HOCUT IPAKTUYECKYIO HAIIPABJICHHOCTh U TECHO CBSI3aHO C APYIMMH y4eOHBIMHU NpeIMEeTaMHU, )KU3HBIO, TOTOBUT
o0yJaromuxcs K OBJAJACHUIO MPO(GECCHOHATBHO-TPYIOBBIMU 3HAHUSIMH M HAaBBIKAMH, YYUT HCIOJIB30BAHUIO MATEMaTHYECKUX 3HAHMWA B Pa3IMYHBIX
cutyauusax. Pacnpenenenue yueGHOro Marepuana oCylecTBIAETCS KOHIEHTPUUYECKH, YTO [TO3BOJISIET 00ECIIEYUTh OCTENEHHBIN Mepexo/l OT UCKIIIOYUTEIBHO
IIPAKTUYECKOI0 M3YyUEHUS MATEMAaTUKH K IPAKTUKO-TEOPETUYECKOMY HM3YUYEHHIO, C 00s3aTeNbHBIM YYETOM 3HAUMMOCTH yCBaUBAEMbIX 3HAHUM M YMEHMM
(bopMHpPOBaHUS )KU3HEHHBIX KOMIIETEHIUH.

B nporecce uzyuenuss MaTeMaTHKHU y 00y4JarOUIMXCs € JIETKOW CTENEHbI0 YMCTBEHHOM OTCTAJIOCTH (MHTEIUIEKTYalIbHOM HEJOCTATOYHOCTH ) pa3BUBAETCS
3JIEMEHTApHOE MaTEMaTHYECKOE MbIIIJIEHHE, GOPMUPYIOTCS U KOPPUTHPYIOTCS TaKue ero (JopMbl, KaK CpaBHEHHE, aHAJIU3, CHHTE3, PAa3BUBAIOTCS CIIOCOOHOCTH
K 0000IICHNIO U KOHKPETU3ALUH, CO3AAI0TCS YCIOBUS ISl KOPPEKLUH MaMsATH, BHUMAHUA U IPYTUX ICUXUYECKUX (PYHKIUH.

OCHOBHBIMU OpPraHU3aLMOHHBIMU (OPMAaMHU PabOThl HA YPOKE MATEMaTHKH SIBIIAIOTCS: (GpOHTaIbHAsA, TPYNIIOBasi, KOJUIEKTUBHAS, UHIUBUyaJIbHAS
pabota, paboTa B mapax.

[Tpu npoBeieHNH YpOKOB MaTEMAaTUKHU IPEATOIAaraeTcsi UCIOIb30BaHHUE CIIEAYIOIIUX METOJIOB:

— CIJIOBECHBIE (paccKa3 WK U3J10)KeHUe 3HaHuH, Oecena, pabora no yd4eOHUKY WM APYTUM [1€4aTHBIM MaTepHajiam);

— HarsiIHbIe (Ha0II0IeHUE, IEMOHCTPAIUS TPEIMETOB WIIH UX N300paKeHHA);

— TPEAMETHO - MPaKTHUECKUe (M3MEpEHHUE, BEIUCPUMBAHUE T€OMETPHUECKUX (QUTYP, MOACTHUPOBAHNE, HAXOXKICHUE 3HAYCHUH YHNCIIOBBIX BBIPAKCHHN );
— YaCTUYHO - TIOUCKOBBIE (3BpUCTHUECKAsA Oecela, OJIMMIINA/IA, IPAKTUUECKUE pabOThI);

— HccienoBaTelbekue (IpoOIeMHOE U3II0KECHHUE);

— CcHCTEeMa ClIeHUaIbHbIX KOPPEKIIMOHHO — Pa3BUBAOIIUX IIPUEMOB;

— MeTOJIbI YOSKIeHUS (CJIOBECHOE pa3bsCHEHUE, YOSKICHUE, TpeOOBaHHE);

— METO/Ibl OpPraHMU3alluu JAEATEIbHOCTH (IpUYyYEHHe, yIIpaKHEHHE, MI0Ka3, NoJpaxkaHue, MopyyeHHe);

— METO/Ibl CTUMYJIMPOBAHUS MOBECHHUS (I0XBaja, HOOIPEHNE, B3aMOOLIEHKA).

[Iupokoe npuMeHEeHNE HaXOIUT MPOOIEMHOE U3JI0KEHNE 3HAHUM, IPU KOTOPOM SIBIISIETCS CO3/1aHUE MPOOJIEMHON CUTYalluu, UCCIIEI0OBaHUE, TIOUCK
MIPAaBUIBHOTO OTBETA.

B yueOHOM mporecce yale BCero mpejnoiaraeTcs UCroib30BaHe KOMOWHAIINN YKa3aHHBIX MET0/10B. KOMIUIEKCHOE HX MCHOIb30BaHUE TTO3BOJISET
OoJiee MOHO pelaTh 3a/1a4u Kax10ro ypoka.

B cootBerctBun ¢ ®I'OC o00pa3oBaHus, 0O0yYarOIIMXCS C YMCTBEHHOHW OTCTANOCTbIO (MHTEUIEKTYaJIbHBIMH HapyIICHUAMH) JUCIUILIMHA
«MaremaTHKa» BXOJIUT B 0Opa3oBaTeNbHYI o0iacTb «MaremMaTHKay W H3ydaeTcs IIKOJbHUKAMH C JIETKOM CTENEHBI0 YMCTBEHHON OTCTaJIOCTBIO B
cooTBeTcTBUH ¢ TpeboBanusiMu OI'OC.

Pabouas nmporpamma no npeamery «MaremaTtuka» B 9 kinacce paccuuTana Ha 136 4acoB B T0/1 B COOTBETCTBUH C y4eOHBIM IUIaHOM (4 4yaca B HEJEIIO,
34 yueOHbIe HEETN ).

1.Conepxanue yueOHOro nmpeaMmera
9 knace

Hywmeparnus. [ToBropenue nymeparuu neibix yucen B mpenenax 1 000 000. YMHokeHHE U JIeJIeHHE HATYpalbHBIX YHCEN M ACCATUYHBIX IpoOei Ha
TPEX3HAYHOE YMCIIO (JIETKUE CITydamn).



Enuaunel u3mepenus u ux cootHomenus. Exuauiel mamepenus oobema: 1 kyo. mm (1 mm3 ), 1 ky6. cMm (1 ecm3 ), 1 ky6. nm (1 1m3 ), 1 xy6. M (1 m3), 1 kyO.
kM (1 km3), cootnomenus: 1 nm3 = 1000 cm3, 1 M3 = 1000 nm3,1 M3 =1 000 000 cm3.

3anuch yKce, NOJyYeHHBIX PU U3MEPEHUH 00beMa, B BUJIE JECATHUHOM IpoOu 1 0OpaTHOE Mpeodpa3oBaHuUe.

Hcnonb3oBaHne MUKPOKAIBKYJIATOPA U1 BceX BUAOB BbluuciaeHuit B mpeaenax 1 000 000 ¢ menbIMu 4uClIaMu M YUCIIaMU, MTOJYYEHHBIMU IIPU U3MEPEHUH, C
IIPEIBAPUTENILHOM PUOIN3UTEIBHON OLIEHKON pe3yibTaTa (OKpYIJI€HUE KOMIIOHEHTOB JIEUCTBUM 10 BBICIINX Pa3psAHbIX €UHMIL).

Jpobu. 3ameHa aecITHIHON TpoOH OOBIKHOBEHHOU 1 HA000pOoT. [[pobu koHeuHbIe 1 OeCKOHEUHbIe (Meproandeckne). HaxokaeHue uyucia mo ogHou ero
yactd. Vcrnonp30BaHNE MUKPOKAIBKYIISITOPA JUIS BBIMIOJIHEHUS apU(PMETUICCKUX JIEHCTBUN C NECATHYHBIMU IPOOsiMH. ([ CHITBHBIX yYaImuxcsl TOMyCTUMO
BBITIOJTHEHUE YMHOXKEHUS U JISJICHHsI IpoOH Ha poOk.) [IpenBapurensHas mpuOIM3UTEIbHAS OIICHKA PE3yJIbTaTa B CIIydasx, KOT/a [eJIble YacTH
KOMIIOHEHTOB JICUCTBHIA HE PaBHBI HYIIIO.

[Tonsarue npouenta. O6o3nauenue: 1%. 3amena 5%, 10%, 20%, 25%, 50%, 75% oObikHOBEeHHOU npoObI0. [IpocTas 3a7aua Ha HAX0XKIEHUE TTPOLIEHTOB OT
qucia, Ha HaX0XJIeHue yucia o ero 1%.
3aauu Ha BCTPEUHOE JBUKEHUE (BCE Cllydau) U Ha IBUYKEHUE B PA3HBIX HAIIPABIICHUSAX (BCE CIlydaH).

[IpocTeie U cocTaBHBIE 33124 TEOMETPUIECKOTO COIEPKAHMsI, TPEOYIOIINE BEIYUCICHHS 00beMa MPsIMOYTOJIBHOTO apauienenunesa (Kyoa).

I'eomeTprueckue Tena: Ky0, IpsIMOYTOJIbHBIN Mapaienenume/a, LUInHIpa, KOHYC (IOJHBIM U yCeUeHHBbIN ), Tupamuaa. I'paHu, BEpIIMHBIL.
Pa3BepTka ky6a, NpsMOYroibHOTO napasuienenumnena. [lnomans 60KoBOH U MOJIHONM MOBEPXHOCTH.

O6wbeM. O6o3Hauenue: V. Enunuiel usmepenus oobema: 1 Ky6. MM (1””3), 1 ky0, cM (1‘3”3), 1 ky0. 1M (m”E), 1 ky0. M (1”3), 1 ky0. KM (1K”3).
Cootnomenust: 1 ky0. im = 1000 ky6. cm, 1 ky6. M =1 000 ky0.1M, 1 ky6. M =1 000 000 ky6. cMm.

N3mepenne u BeruuciaeHne oobeMa mpsiMOyroJIbHOTO Mapauienenumnesna (Kyoa).

Yucna, moaydaeMble P U3MEPEHHUS M BBIYUCICHHH 00beMa (paccMaTpUBAIOTCS CIydau, KOTAa KpymHas equHnna oobema conepxut 1 000 Menkux).
Pa3BepTka nunmHapa, MpaBUIBHOM, MIOJHON MUPAaMUIBI (B OCHOBAHWY MPABMWIIBHBIN TPEYTOJIbHUK, YETHIPEX yrOJIbHUK, MecTHYTronbHIK). [1lap, ceueHus Hapa,
paauyc, 1uamerp.

2.11l.1anupyembie pe3yJibTAThI 0CBOCHUSA
JINYHOCTHBIE:
— CIMOCOOHOCTH K OCMBICIICHUIO COITMATBHOTO OKPYKEHUSI, CBOETO MECTa B HEM, IIPUHSATHE COOTBETCTBYIOIINX IIEHHOCTEH U COIMATIBHBIX POJICH;
— (QopMupoBaHue 1IETOCTHOTO, COITMATHPHO OPUEHTHPOBAHHOTO B3IJISI1a HA MUP B €r0 OPTaHUYHOM €IMHCTBE MIPUPOIHON U COITUATHLHOM YacTeH;
— c(opMHUPOBAaHHOCTh YCTAaHOBKM Ha O€30MaCHBIM, 30pPOBBIA 00pa3 >KW3HHU, HAIWNYHWE MOTHBAIMM K TBOPYECKOMY TPYyIy, paboTe Ha pe3yJbTar,
OepeXKHOMY OTHOIIIEHUIO K MAaTEpUaIbHBIM U JYXOBHBIM IIEHHOCTSIM;
— ¢(hopMHUPOBAHHOCTH HABBIKOB COTPYIHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMH B PA3HBIX CUTYAIUSX;
— TPOSIBJIEHHE TOTOBHOCTH K CAMOCTOSATEIbHOM )KU3HH.
IIpeamerHsle:



MuHUMaNIbHBIA YPOBEHbB:

— 3HaTh YMCJIOBOH psij uncen B npenenax 100 000; yrenue, 3anmuch U cpaBHeHHE 1enbIX yncen B peaenax 100 000;

— 3HATh TAOJUIy CIOXKEHUS OJHO3HAUHBIX YHCEI;

— 3HATh TAOJMYHBIE CIIy4ad YMHOXXEHUSI U [TOJIy4aeMbIX U3 HUX CIy4au JIEICHMUS;

— YMETh BBINOJHATH MHCbMEHHOE BBINOJIHEHHE apU(PMeTHYecKuX AercTBuil ¢ uncnamu B mpenenax 100 000 (cnoxkeHue, BHIYMTAHUE, YMHOKEHUE H
JielieHue Ha OJJHO3HAYHOE YHUCIJIO) C HCIOJIb30BAHHWEM TaOJUI] YMHOKEHHUS, aIrOPUTMOB MHCbMEHHBIX apU(PMETHUUECKUX NEHCTBUH, MUKPOKAIBKYISITOpA
(Jlerkue ciyyan);

— 3HATh OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU; UX MOTyUYCHUE, 3aHCh, YTCHHE;

— YMETbh BBINOJHATH apu(METHUECKUE NEHCTBUS (CI0KEHHE, BBIYUTAHHE, YMHOKEHHE U JICJIEHUE HA OJHO3HAYHOE YHCIIO) C ACCATUYHBIMU APOOSMH,
MMEIOLIUMH B 3aITUCH MeHee 5 3HaKoB (1u(dp), B TOM YUCIIE C UCTOIb30BAHUEM MUKPOKAIBKYIATOPA;

— 3HATh Ha3BaHMs, 0003HAYCHHMSI, COOTHOILICHUS KPYITHBIX U MEJIKHX €AMHUIl U3MEPEHUSI CTOUMOCTH, JITUHBI, MACChl, BPEMEHU;

— YMETb BBIIOJHATH ACUCTBUS C YMCIAMU, TOJTY4YEHHBIMU IPYU U3MEPEHUU BEJIMUMH;

— yMETb HaXOJUTh JI0JIM BETUYHUHBI U BEIUUYHUHBI 10 3HAYEHUIO €€ 10U (TI0JI0BHUHA, TPETh, YUETBEPTD, NATas, AeCATas 4acTb);

— YMETbh pemaTh MPOCThie apu(PMETUIECKHE 3a]]aUl  COCTAaBHBIC 33/1a4H B 2 JICHCTBHUS;

— yMETh paclo3HaBaTh, pa3IMyaTh U HA3bIBATh TeOMETpHUYECKUE QUTYPHI U Tela (Ky0, map, mapajuieJIenunen);

— 3HATbh CBOICTBA 3JIEMEHTOB MHOTOYTI'OJIbHUKOB (TPEYrOJIbHUK, IPSIMOYTOJIbHUK, [TapaJljIelIorpamMmm);

— YMETb BBIIOJHATH IOCTPOCHHE C IIOMOIIbIO JIMHEHKH, YEPTE)KHOIO YroJbHUKA, LUPKYJS, TPAHCHOPTHpPA JUHWUH, YIJIOB, MHOTOYI'OJbHUKOB,
OKpPY>KHOCTEH B pa3HOM MOJI0KEHUH Ha MJIOCKOCTH.

JlocTaTOuHBIN YPOBEHB:

— 3HaTh YUCIOBOM psaa yncen B mpenenax 1 000 000; utenue, 3anuch U cpaBHeHUe dncen B npeaenax 1 000 000;

— 3HaTh TAOJUILY CJIOKEHHsI OJIHO3HAUHBIX YUCEN, B TOM YHCJIE C IIEPEX0/I0M Yepe3 AECATOK;

— 3HATh TAOJWYHBIE CTyUYad YMHOKESHHSI U MTOJIy4aeMbIX U3 HUX CIy4au JIeICHHUS,

— 3HATh Ha3BaHMsI, 0003HAYCHHUSI, COOTHOIICHUS KPYIHBIX U MEJKUX €AHMHUI] U3MEPEHUSI CTOMMOCTH, AJTUHBI, MACChI, BPEMEHH, TUIOIIAIH, 00beMa;

— yMETb YCTHO BBITIONHATH apu(METHUECKHE ASHCTBUS C IENbIMU YHCIaMU, MTOJIYYeHHBIMH TIPH cUYeTe W Ipu u3MepeHuu, B npeaenax 1000 (mpoctsie
ciydau B ipezaenax 1 000 000);

— yMETb NUCHbMEHHO BBINOJIHATH apu(pMETHUECKHE JEHCTBHS ¢ MHOTO3HAUYHBIMM YHCIIaMU U YHCIIaMU, TTOJIY4€HHBIMH ITPU U3MepeHuy, B rpeaenax 1 000
000;

— 3HATh OOBIKHOBEHHBIE U JIECATUYHbIE IPOOH, UX MOJTyYEHHUE, 3aliCh, YTCHUE;

— yMETb BBINOJHATH apuMeTnyecKue NeUCTBUS C IeCATUYHBIMU APOOIMH;

— yMETh HaXxOJIUTh OJHY WU HECKOJIBKO J0JeH (TIPOIEHTOB) OT YUCIIA, YUCIIA 10 OJTHON €ro 1071 (TIPOIICHTY);

— yMETh BBITIOJIHATH apuPMeTHIecKre AeicTBUA ¢ 1eabiMu ynciaamu 10 1 000 000 u gecaTHIHBIME IPOOSMH C UCTIOIH30BaHUEM MHKPOKAIBKYISATOPA U
MIPOBEPKOIl BBIUUCIEHUN TyTEM MOBTOPHOTO UCIOJIb30BAHUS MUKPOKAJIbKYJIATOPA;

— yMETb peliaTh COCTaBHBIE 3aauu B 3-4 apu(MeTHIeCKUX IeHCTBHUS;

— yMETb pacrlo3HaBaTh, pa3inyaTh U Ha3bIBaTh TeOMeTpUUecKrue GUTypsl U Tena (Ky0, map, napauieIenunea, TupaMuaa, pu3Ma, MIIHHAP, KOHYC);




— 3HATbh CBOMCTBA 3JIEMEHTOB MHOTOYI'OJIbHUKOB (TPEYroJbHUK, IPSIMOYTOJIbHUK, ITapaJlJIeNIorpamMMm), IPSIMOYTOJIBHOTO NTapaJuIeIeIUIea;
— yMETb BBIYMCIATH IUIOMIA/Ib IPSIMOYTOJIbHUKA, 00BEM MPSMOYTOJIBLHOTO Mapaienenumneaa (kKyoa);
— BBINOJHSATH MOCTPOCHUE C MIOMOIIBIO JIMHEWKH, YEPTEKHOTO yroJIbHUKA, LIUPKYJIA, TPAHCIOPTUPA JIMHUHN, YTII0B, MHOTOYTOJIBHUKOB, OKPY>KHOCTEH B
Pa3HOM IOJIOXKEHUH Ha IUIOCKOCTH, B TOM UMCJIE CHMMETPUUYHBIX OTHOCUTEIBHO OCH, LIEHTPA CUMMETPUH;
— TPUMEHSTHh MaTeMaTUYECKUE 3HAHUSA JJIS1 pelIeHuUs MPo(eCcCHOHANBHBIX TPYIAOBBIX 3ajad.
CucreMa OEHKH JOCTHKEHU I
OrneHka TUYHOCTHBIX PE3yJIbTAaTOB MPEIOiIaraeT, Ipex/e BCEro, OLeHKY MPOABIKEHHS 00YJaloIerocs B OBJIAJJCHUN COLUAIBHBIMUA (’KU3HEHHBIMU )
KOMITETEHIIUSIMH, MOKET OBITh IIPEJICTABJICHA B YCIOBHBIX €IMHULIAX:
— 0 6amnoB - HET GUKCUPYEMOH TUHAMUKH,
— 1 6ayn - MUHUMAaNIbHAS TUHAMHUKA,;
— 2 6anna - yIOBIETBOPUTENbHAS JUHAMUKA,
— 3 Gayna - 3HaYUTENIbHAS JUHAMUKA.

OneHka OpeIMETHBIX pe3yJbTaTOB OCYIIECTBISETCS MO HMTOraM WHIUBUAYAIBHOTO U (POHTAIBHOTO OINpoca OOYYaIOUIUXCS, BBIIOTHEHHUS
CaMOCTOSITENIbHBIX paboT (110 TeMaM YPOKOB), KOHTPOJIbHBIX padOT (BXOIHBIX, TEKYILUX, IPOMEKYTOUHBIX U UTOTOBBIX) U TECTOBBIX 3afaHuil. [Ipu olueHke
MIPEIMETHBIX PE3yIbTaTOB YUYUTHIBAECTCS YPOBEHb CAMOCTOSTEILHOCTH 00y4ar0IIerocss 1 0COOEHHOCTH €T0 Pa3BUTHSL.

Kpurepnn onieHKH IpeAMETHBIX pe3yIbTaTOB:

Onenka «5» cTaBUTCS 32 BEpHOE BBIMOIHEHHE 3a1anus. [Ipu aTol onlenke nomyckatores 1 — 2 HemouéTa.

OrneHka «5» CTaBUTCSA, €CITU 00YJaIOLTHIACS:

— JlaeT IpaBWJIbHbIE, OCO3HAHHBIE OTBETHI HA BCE MOCTABJIEHHBIE BOINPOCHI, MOKET MOATBEPAUTH MPABUIBHOCTh OTBETAa MPEIMETHO-NPAKTUYECKUMU
JEeWCTBUSIMU, 3HAET U yMEeT NPUMEHATh MPaBUiIa, YMEET CAMOCTOSATEIHO ONEpUPOBATh N3YUEHHBIMU MaTEMATHYECKMMHU NPEACTABICHUSIMHY;
— yYMeeT CaMOCTOSATENbHO, C MUHUMAJIBHOM MTOMOIIBIO YUUTENS, TPAaBUIBHO PELIMTh 3ajauy, OObSICHUTH X0l PEIICHUS;
— yMeeT POU3BOANTh U OOBSACHATH YCTHBIE U MMCbMEHHbIE BHIYNCIICHUS;
— TMpaBWIBHO Y3HAET M Ha3bIBa€T reOMEeTpUUYecKHe (DUTYpbI, UX AJIEMEHTHI, OJOXKEHHE (Uryp MOT OTHOIIEHHIO JIPYr K APYry Ha IUIOCKOCTH U B
MIPOCTPAHCTBE;
— TPaBWIBHO BBINOJHSAET pa0dOThl MO M3MEPEHHIO U YEPUYEHHMIO C MOMOUIBI0 M3MEPHUTEIBHOTO U YEpPTEKHOIO0 HMHCTPYMEHTOB, YMEET OOBSICHUTH
MIOCJIEZI0BATEIBHOCTh PAOOTHI.
Orenka «4» cTaBUTCS, €clii 00ydaroLuiics nonmyckaer 2 -3 omnOKu u He Oosee 2 HeouéTa.
OrneHka «4» CTaBUTCS, €CJIM 00yUYaIOIIUNACS :
— TP OTBETE JIOMYCKAET OTJeIbHbIE HETOYHOCTH, OTOBOPKH, HYKJAETCsI B IOMOJHUTENBHBIX BOIPOCAX, TOMOTAIOIIUX €My YTOUHUTh OTBET;
— TIpY BBIYHCICHUSX, B OTIEIBHBIX CIyYasx, HYXKJaeTcs B JIOTIOJHUTEIHHBIX MPOMEKYTOUYHBIX 3aIlUCSIX, HA3bIBAHUH TPOMEKYTOUHBIX PE3YIIbTAaTOB
BCIIYX, OIOpe Ha 00pa3bl peasibHbIX MPEIMETOB;
— TIpU pelIeHUH 3a/1a4 HYXK/1aeTcs B JOMOJHUTEIBHBIX BOIIPOCAX YUUTEs, IOMOTAIONIMX aHAIN3Y MPEUI0KEHHON 3a/1a4i, YTOUHEHHUIO BOIIPOCOB 33/1auH,
00BSICHEHHIO BbIOOpA ACHCTBHIA;



— C HE3HAUYUTEJIBHOU MOMOIIBIO YYUTENS MIPABIIIBHO Y3HACT U HA3BIBAET F€OMETPUUECKUE (PUTYPHI, MX 3JIEMEHTHI, MOJIOKEeHNUE (PUTyp Ha IUIOCKOCTH, B
MIPOCTPAHCTBE 110 OTHOILIEHUIO JIPYT K APYTY;
— BBITIOJHSET PaOOTHI 110 U3MEPECHUIO U YEPUCHHIO C HEJOCTATOYHOU TOYHOCTHIO.
Ornenka «3» CTaBHUTCS, €ClTM O0yJaroNTUiCs AOMYCTHI 4-5 OMMOOK M HECKOJIBKO MENKUX. TakKe OIEHKY «YIOBJICTBOPUTEIHLHO» MOXKET MOJYyUUTh
00yJaroIUiCs, COBEPIINBIINN HECKOIBKO TPYOBIX OIMUOOK, HO MPH MOBTOPHBIX TOMBITKAX YITYUIIUBIIUN pe3yibTar.
OneHka «3» cTaBUTCS 00yJarOIIEMYCsl, €CITA OH:
— TPY HE3HAYUTEIHLHON MOMOIIY YUUTENS HIIM YYaIUXCs KJIacca JaeT MPaBUIbHBIC OTBETHI HA TTOCTABJICHHBIC BOIIPOCHI, JOPMYITHPYET MpaBUIa, MOKET
WX IPUMEHSTh;
— TMPOU3BOJIUT BBIYHCIICHUS C ONTOPOM Ha Pa3IMYHbIC BUJIBI CUETHOI'O MaTepuaia, HO ¢ COOJIIOICHUEM aJITOPUTMOB JACHCTBU;
— TOHUMAET U 3aMKUCBIBACT MOCIE OOCYXKICHUSI PELICHUE 3a/1a4U T10]1 PYKOBOJICTBOM YUHTEJIS;
— Y3HAEeT U Ha3bIBAET Fr€OMETPUUECKUE (PUTYPBI, KX JIEMEHTHI, MOJI0KEeHHUE (PUTYP Ha IIJIOCKOCTH U B IPOCTPAHCTBE CO 3HAYUTEITHHON MOMOIIIBIO YUUTES
WM 00YYaroIIMUXCsl, UK C UCIIOJIb30BAHUEM 3alHCel U YepTekel B TeTpaasiX, B yueOHHUKaX, Ha Ta0IHIIaX, C TOMOIILIO0 BOIIPOCOB YUUTEJS;
— TMPaBWIBHO BBITIOJIHSAET U3MEPEHUE U YepUCHHUE MOCIIe MPEABAPUTEIHLHOTO 00CYKICHHS MOCIIE0BATEIbHOCTH PaOOThI, AEMOHCTPAIIUHU €€ BBITIOTHEHHUS.
Ornenka «2» - HE CTaBUTCH.

3. TemaTHUeckoe INIAHUPOBAHUE C YKA3AHUEM KOJIUYECTBA aKAICEMUICCKUX YaC0B, OTBOAUMBIX HA OCBOCHUE KaxKI0il TeMbl yqeﬁﬂoro

npeaMera
B TomM uncie
Koua-Bo Koua-Bo
I'naBa Pa3pnen, tema Koauuecrt
4acoB YPOKOB
BO YPOKOB
KOHTPOJIst
1 IToBTOpenue 12 11 1
ApudmeTrnueckue JeHCTBHS ¢ LEIBIMU U
2 IpoOHBIMHU YKCITaMu. [ eoMeTpruieckuit 35 33 2
MaTepHa
3 [TponienTsl. ['eomeTpuyecknii Mmatepuan 33 31 2
OOBIKHOBEHHBIE U JECITHYHBIC TPOOH
4 (xoHEUYHBIE U OECKOHEUHBIE). 16 15 1
I'eomeTpuueckuit MmaTepuan
Bce nelicTBUS ¢ JeCATUUYHBIMH,
5 OOBIKHOBEHHBIMHU APOOSIMHU U TEITBIMU 28 26 2
yucnamu. ['eomeTpryeckuii MaTepHal.




HTorosoe noBTOpEHNE Kypca MaTeMaTUKU
6 12 10 2
9 knacca
Bcero 136 126 10
IToypouHoe ni1aHupoBaHue
Ne Tema - [IporpammHoe conepkanue JnddepeHnmanys BUOB EATEIBHOCTH 00yIarONIHXCsI
o] - o
0 S MuyHUMaNIBHBIN YPOBEHb JlocTato4yHbI YPOBEHB
s 8
w T
IloBTOpenue- 12 yacos
3 Homy4enue, yrenue, 1 OO6pa3zoBanue, 3aMuch u UuTaroT u 3amuchiBalOT UnTaroT 1 3anuchiBalOT OOBIKHOBEHHBIE
3alucep . YyTeHHE OOBIKHOBEHHBIX OOBIKHOBEHHBIE APOOH. Ipoowu.
OOBIKHOBEHHOM .
5 npobeil. CpaBHUBaIOT OOBIKHOBEHHbIE | 3HAIOT MPABUJIO CPABHEHUS
iljpo H. Yucnurens ¥ 3HaMeHaTeNnb | (JIETKHe CiIydan). OOBIKHOBEHHBIX pobeil. CpaBHUBAIOT
gaBHeHHe npobu. [IpaBunbHbIE U Pemarot 3agauy 1 nelictBue OOBIKHOBEHHBIE APOOH.
0 I’I(;(HUOBGHHHX HeNpaBWIbHBIE APOOH. [TpousBonsT pazbop ycnoBus 3a1auu,
Apoben Pemenue 3anau Ha BBIJIETISIIOT BONPOC 33/1a4U, COCTABIISIIOT
Pa3HOCTHOE CpPaBHEHUE KPaTKYIO 3alUTh, INIAHUPYIOT X0/
pelieHus 3aaaun, GOpMyJIUPYIOT OTBET
Ha BOIPOC 3aJ1a4H
4 Otpe3ok. 1 PacmiosHaBanue n Pa3znuuaroT oTpe3ok cpeau Pa3nuuaroT oTpe3ok cpeau Apyrux
H3mepeHue oTpe3koB M300pakeHHe JIPYTUX T€OMETPUUYECKUX reoMeTpuyYecKux QUryp, B TOM 4ucie B
TEOMETPHIECKHX PHTYP: | diyryn 5 tom wncre B pasIMYHBIX MoNoKeHusaX. HaspBaror
Totkd, OTPE3OK. a3JIMYHBIX MOJI0XKEHUIX OTPE30K
Ucnonp3oBanne I;I ’ q P )
YepTEKHBIX a3bIBalOT OTPE3OK. epTAT OTPE30K IO 3a/IaHHBIM pa3Mepam
WHCTPYMEHTOB IS H PpA3JIMYHBIX MOJIOKCHUAX B TETPpAAH, HA
BBITIOJTHEHHSI IOCTPOESHUH. aIIbOOMHOM JIHCTE.
M3mepeHne 0Tpe3KoB.




Enuuuniel nsmMmepenus
JUTMHBI — CAHTUMETD,
MUJLJTAMETP

UepTaT 0Tpe30K MO 3aJaHHBIM
pazMepaM U pa3IudHbIX
MOJIOKECHUSX.

N3mepstoT oTpe3ok ¢
MMOMOUIBIO JIMHEUKHU

N3mepstoT OTpe30K ¢ IOMOLIBIO
JIMHEWKU, LUPKYJIA.

3anuchIBAIOT AJIMHY OTPE3Ka OJJHOM,
JBYMsI €IUHULIAMU U3MEPEHHUS.
BBINONHSAIOT yCTHBIE BHIYMCICHUS

O6pa3zoBaHnue,
YTEeHUE U

3aIUCh IECITHYHBIX
IpOOeii.

CpaBHeHue
JECATUYIHBIX Apo0eit

YreHue u 3aImch
JECATUYHBIX Ipo0el 0e3
3HAMEHATEJIsI, CDABHCHHE
JECATUYHBIX POOEH.
Pabora ¢ Tabnumei
KJIACCOB U Pa3psI0B.
Pemenne 3amaun,

CoJIep KaIieii OTHOIICHUS
«0OoJIbIIE HA. ..», KMCHBIIIC
Ha...»

BremonusaioT
BBIYMCIICHHS.
Brigensitor gecatuaHbie 1poow,
3allMCaHHBIE CO 3HAMEHATENEM,
cpenu psiia  OOBIKHOBEHHBIX
JIpo0ei.
Ha3zsiBaroT
JECATUYHOMN TpOOH.
Ha3wpiBaroT momm AecITUIHOMN
Jpoowu.

3anuChIBaAIOT JIECATHYHEIC
JIpoOu co 3HaMeHareleM u 0e3
3HaMEHATES
IIpaBunsHO
JECSTUYHBIE IPOOH.
Pemarot 3amauy B 1 nelictBue
M0 KPAaTKOM 3amucu

YCTHBIE

YUCINUTCIN

YqUuTarT

BEIONHSIOT YCTHBIE BBIYUCIICHUS.
Brigensror JIECATUIHBIE Ipoow,
3alMCaHHbIE CO 3HAMEHATEJEeM, CpeIu
psina OOBIKHOBEHHBIX JIPOOCH.

Ha3piBaroT  4YuCHIUTENN  JIECATHYHOM
JIpo0wu.

Ha3zpIBaroT 1011 TECATUIHON APOOH.
3anuChIBAIOT  JECATUYHBIE JpOoOU  CO
3HAMEHATeJIEM U 0e3 3HaMeHaTesl.
[IpaBUIBLHO YUTAIOT ACCATHUYHBIC APOOH.
Ha3zpIBaroT Kaccel ¥ pa3psibl YHCEI
YuTaroT 1o paspsijiaM 4uciia, 3arucaHHbIe
B Ta0IuIIE.

3amuchIBalOT  JECATHYHBIC
TabJIMIly pa3psa0B U KIIACCOB.
[TpousBonsaT pazbop ycioBus 3a1aud B 2
JEHUCTBUS, BBIICISIIOT BOMPOC 3aJadH,
COCTaBIISIOT KpaTKyIo 3aIIUTh,
IUTAHUPYIOT ~ XOJ  peIIeHHs  3ajadH,
(GbOpMyIHPYIOT OTBET HAa BONPOC 334a4U

opobu B

[TpeobpazoBanue,
CpaBHEHHE
JECATUYHBIX Ipobeit

BI)Ipa)KeHI/Ie JCCATUYHBIX
npoOeit B Oosiee KPYMHBIX

(MenKuXx), OJINHAKOBBIX
JOTISIX.

Pemienue 3agaum Ha pacyeT
CTOMMOCTH (uena,
KOJIMYECTBO, obmas
CTOUMOCTH )

BremomasaioT
BBIUHCIIEHHUS.
UwuraroT necaTudHbIE Jpo0H,
3aMHUCHIBAIOT UX MOJ AUKTOBKY.
CokpamaroT Ipodu bi (o)
ONpPEIETICHHOTO paspsna.
Pemrator 3amaum Ha pacyer
CTOUMOCTH  ToBapa B 1
NeUCTBHE

YCTHBIE

UwuraroT gecsITUUHbIC 1POoOHU, 3aIUCHIBAIOT
UX TOJT JUKTOBKY.
Cokpamaror apodu 0 OmpeaeseHHOTO

paspsiza.
3amuceEBaoT JIeCITHYIHBIE poow,
BbIpaXass HMX B COTBIX, TBICSIYHBIX,

OAUHAKOBBIX JOJISIX.
Pemaror 3amauM Ha pacyer CTOMMOCTH
TOBapa B 3 IEHCTBHS




Hucna, noiay4eHHbIE
IpU U3MEPEHUH
BEJIMYMH.

YreHue U 3aIMCh YKCEII,
MOJIYYCHHBIX TTPH
U3MEPEHUU

BEJIMYMH.

Mepsl.

Enuauier usmepeHust.
COOTHOIIEHUS MEXKTY
eMHUIIAMU U3MEPECHUS
OJIHOPOJIHBIX BEJIMYHH.
Pemenue 3amaun Ha Bpems
(Ha ompeneneHne
MIPOJIOJDKUTEIILHOCTH
COOBITHS

Ha3piBatoT BeaMYMHBI U UX
€IMHULIBI U3MEPEHUS.

UuTaroT 4ucia, IOITYyYECHHbBIE
OpyU  U3MEPEHHH  BEJIHYHH,
3aMKUCBIBAIOT UX MOJ AUKTOBKY.
CpaBHuBarot €IMHULIBI
U3MEPEHHS] OJIHOM BEIMYUHBI
(CMHKM; THKI; CH YU T.]I.)
[Tonb3ytorcs Tabaunen
COOTHOILIEHUS Mep.

YUuTaroT COOTHOLLICHUE MED.
Pemarot 3amauy Ha Bpems (Ha
ornpezeneHue
MPOJOIKUTENILHOCTA COOBITHUS
B | nmeiicTBue)

BbIMONHAIOT YCTHBIE BBIYHCIICHUS MJIA
MU3MEPEHHUS BEIMYHH.

Ha3piBatoT BENMYMHBI U MX E€AUHUIIBI
HU3MEPEHHUS.

UuraroT uyMcia, MOJYYEHHBIE  IIPU
MU3MEPEHHUH BEJTUYMH, 3alIUCHIBAIOT UX MOJ1
JIUKTOBKY.

CpaBHMBAIOT €MHULIBI U3MEPEHUS OJHOU
BEJIMYUHBI (CM U KM; T U KT, C U 9 U T.]I.)
OnpenendOT AJUHY U Maccy IMpeaMera
6e3 mpudopoB.

[Tonb3ytorcs TabAMIEH COOTHOLICHUS
Mep.

UuTaroT COOTHOUIEHUE MED.

Pemator 3amauy Ha  Bpems  (Ha
onpeneaeHue MIPOJIOJKUTENIHOCTH
coObITHs B 3 1elicTBUA)

[ImanupyroT X0 penieHus 3aJa4u

JInnelinble Mepbl
JUTVHBL.
Nx

COOTHOIICHUA

HazBanue eqnnuig
U3MEpEHHUSI.
COOTHOIIIEHHE €IUHUI]
U3MEpEHHUSI.

3anuck 4nce,
MOJTyYEHHBIX TIPU
U3MEpPEHUHN

Ha3sniBaroT e xmHUIEI
WU3MEpEHHs, B TOM UHCIIe
COKpaInieHHbIe 0003HAYCHUS
(cMm, MM, TM, M, KM).
Hcnonp3ytot Tabauiy
COOTHOIICHUS STUHUIL
HU3MEpEeHHUS.

BBINOTHSIOT yCTHBIE
BBIYHCIICHHS.

3anuChIBaIOT YHUCIIA,
MOJTyYEHHBIC TIPH H3MEPCHUH,
BBIPQXECHHBIE OJTHOM, TBYMSI
CIMHUTIAMU U3MEPCHHUS

Ha3zpIBaroT e IMHMIIBI H3MEPEHUS, B TOM
Yrclie COKpalleHHbIe 0003HAUYeHUS (CM,
MM, 1M, M, KM).

Hcnonb3ytoT TabauIly COOTHOIICHUS
S/IMHUI] U3MEPEHUSI.

BBIONHSIOT yCTHBIE BHIYUCICHUS
3anuchIBAIOT YHCIIA, TOJTYICHHBIC IPU
U3MEpEHUH, BBIPAXKEHHBIE OJTHOM, TBYMs
SIMHUIIAMU U3MEPEHHSI, TTOJT TUKTOBKY.
[TpeoOpa3oBHIBAIOT YKCIIA, TOTYYCHHBIE
MIPH U3MEPEHUH.

CpaBHUBAIOT €AMHUIIBI U3MEPEHUS
JUTHHBI, YUCJIa, TIOJydeHHBIC TIPH
U3MEpPEHUU JITTUHBIL.

Ha3zpIBaror cuTyaruu, B KOTOPBIX MOXHO
BCTPETUTHCS C JIMHEWHBIMH MEpPaMH B
MOBCEIHEBHOW KU3HU




9 3anmuce LeNbIX YKCel, Jenenue nensix yncen Ha 10, | Beimonssitor YCTHBIE | BBINOJIHAIOT YCTHBIE BBIYMCIICHHUS.
MOJY4CHHBIX ITPU 100, 1000. BBIYMCIICHHS. Hemsar nenoe umciao uHa 10,100, 1000,
U3MEPCHHUH BEIUYINH, 3anuch YHCell, MONY4YeHHBIX | JIedsaT 1eloe YKMCAO  Ha | 3aUCHIBAIOT OTBET B BHJE JECATHUHOM
ACCATHIHBIMH npu  w3Mepenun bl | 10,100, 1000, 3amuchIBaiOT | APOOH.

ApoOsMu CTOMMOCTH, MAacChl, B BHJEC | OTBET B BHJIE AeciaTHUHOU | [lomp3yroTcsi Tabmuield COOTHOIICHUS
IECATUYHOMI Ipodu U | 1po0u. Mep.
obOpaTHoe peodpa3zoBaHue. [Tonw3yrores tabnuuel | YuTaroT COOTHOIIEHUE MEp.
Pemenue 3anau COOTHOIIICHUS Mep. BreipakatoT 4wucna, IMOMy4YEeHHBIE TIPH
IPAKTHICCKOTO COACPIKAHUA | YyTatoT COOTHOIIEHUE MED. U3MEpPEHUH, B 0ojee KpYNHBIX Mepax,
Pematror mpocThle  3amauyu | 3aIUCHIBAIOT B BHJE  JACCATHYHBIX
MPAKTUYECKOTO COJIEpKaHUs | TpOOeH.
B 1 nelicTBue 3anuchIBalOT 4MCIa, MOTYYCHHBIE MpU
MU3MEPEHUH OJHOW MEPOM, B BUJIE YHCEI,
MOJyYEHHBIX TPU M3MEPEHUU JIBYMS
Mepamiu (8,6 cm = 8 cm 6 MM)
Pemaror MPOCTHIC 3a71a4M
MPAKTHYECKOTO COJepKaHus B 2-3
JIEHCTBHS.
[TnaHupyrOT XO/1 PEIICHUS 3aa9un
10 3anuch AECATUYHBIX Brimosmenne nmucsMeHHBIX BEeImmorHAIOT MCEMEHHBIS BEeIToHAIOT NCEMEHHBIS

Ipobeil eapIMu
4UCIIaMHU,
MOJTYYCHHBIMU TIPU
HN3MCPCHUU BCIIMYNH

apudMeTHUeCKuX AelcTBUil ¢
HaTypaJIbHBIMHU YHCJIAMU U
JECATUYHBIMH JPOOSIMU;
CJIOKEHHE, BbIUUTAHUE,
qHcell OJTYYEHHBIX IIPU
W3MEPEHUH OJTHOU, TBYMSI
€AVHHIIAMU U3MEPEHUS
CTOUMOCTH, JUTMHBI, MACCBhI,
BBIPAKCHHBIMU B
JECATUYHBIX TPOOSX;
HaXO0XJIeHHEe Apodu
(0OBIKHOBEHHYIO,
JIECATUYHYIO)

apudmeTnyeckre AeUCTBUS C
HaTypaJIbHBIMU YU CJIIaMU U
JECSITUUHBIMH IPOOSIMU
(lerkue cimydan);
CKJIQ/IbIBAIOT, BBIYUTAIOT
9HCIIa, TIOTYyYCHHBIC TIPH
M3MEpPEHUU OJTHOM
€IMHULIAMU U3MEPEHHUS
CTOUMOCTH, JUTMHBI, MACCHI,
BBIPpAXXCHHBIMU B
JECSITHYHBIX APOOSX;

apudmeTnyecKkre AeUCTBUS C HATypallb-
HBIMH YUCJIAMHU U JICCATUIHBIMU
IpoosiMH;

CKJIQ/IBIBAIOT, BEIYUTAIOT YHCIIA,
MOJTy4YeHHBIE TIPU U3MEPEHUU OJTHOM,
JBYMsI €TMHUTIAMHA U3MEPCHHUS
CTOUMOCTH, JUTHHBI, MACCHI,
BBIPOKEHHBIMHA B JICCSITHUHBIX APOOSX;
HaXoJiT Ipo0b (OOBIKHOBEHHYIO,
JECSATHYHYIO ), PEIIAIOT MTPOCTHIC 33 Ja9H
B 3 aeiicTBus




Pewenne Bcex MpocCThIX
3aja4

HaXoJsT Ipo0b
(OOBIKHOBEHHYIO,
JECATUYHYIO),

pemiarT IpocThie 3a1a4u B 1
eHCTBUS

11 | KourtponbHas pabora 1 Pabora o pazHoypoBHEBbIM | BBIMONHAIOT 3a1aHus BoinonHsoT 3a1aHus KOHTPOJIBHOM
Ne 1 na WHWBUIYAIHBIM KapTOYKaM | KOHTPOJIBHOU PabOThI C paboThI
HAYaJo yueOHOro — 3aJJaHUSIM T10 TEME. MIOMOIIBIO KAJIBKYJIATOPA
rojaa CamonpoBepka
BBINIOJTHEHHBIX 3a/1aHU
12 | Pabota Hax 1 | Pa30op u ucnpasienue HcnpaBasiror ommoKH, Pa3bupator 1 ucnpaBisoT OUIMOKH,
OIIMOKaMHU. OIIMOOK B 33/IaHUSAX, B JIOTYIIIEHHbIE B KOHTPOJIBHOM | TOMYIIEHHBIE B KOHTPOJIBHOM paboTe
Ananuz KOTOPBIX JIOMYIIIEHBI OMUOKK | padoTe
KOHTPOJIBHOU
paboThl
ApudmMeTnyeckue AeliCTBHSA C IeJBIMU U IPOOHBIMHU uncJaaMu. 'eomeTpuuecknii Mmatepuana — 35 yacoB
13 | CioxeHue u 1 Brinonnenue aeicteui Has3pIBaroT KOMIIOHEHTHI Ha3sbiBaroT KOMIIOHEHTEI JeiCTBH (B

BbIYUTAHUC
HOEIBIX YUCECII

CJIOJKCHMS M BBIYMTAHUS
IEIBIX
YHCETL.

OTtpaboTka anropuTMoB
MHCbMEHHOTO CIIOXKCHUS U
BBIUMTAHMS MHOTO3HAYHBIX
YHCEL.

ITpoBepka nmpaBUIIBHOCTH
BBIUKCIICHUI.

Pemenue 3agau Ha pacuer
CTOMMOCTH TOBapa

neiicTBUl (B TOM 4uCIIe B
npuMepax), oopaTHbie
JEUCTBUS.

BrINonHAOT yCTHBIE
BBIYHCIICHUS B IIpeeax
100000.

BBINONHAIOT yCTHBIE
BBIYHCIICHUSI.
CocTaBisroT npuMepsl Ha
CJI0)KEHHE U BbIUUTAHUE.
Pemaror 3agaun Ha pacuer
CTOMMOCTH TOBapa B |
JEHCTBHE

TOM YHCJIC B IpUMEpax ), 00paTHbIC
JICUCTBUA.

BoINONMHSAIOT YCTHBIE BBIYUCIICHUS.
CoCTaBJISIOT MPUMEPHI HA CTIOKEHUE H
BBIUHTAHUE.

Y CTHO pemaroT 3aa4u MPaKTHIECKOTO
coJiep>KaHus

BeimonHst0T apudmeTrHaeckue
JEHCTBHUS ¢ MHOTO3HAYHBIMU YHUCTIAMH.
BEITIONTHSIOT TPOBEPKY MPABUIBLHOCTH
BBIYHCIICHUH C TOMOIIBI0 00PaTHOTO
JIEACTBUA.

PemaroT 3a7aun Ha pacyeT CTOMMOCTH
TOBapa B 3 IEHCTBHSL.

HaspiBarot hopmybl HaX 0k IeHUS
3aBHCUMOCTH «IICHaY», «KOJIMYECTBOY,
«CTOMMOCTB».

[TnaHupYIOT XOJ1 pEeIIeHUs 33 Jaun
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IIpsimas

PacnosnaBanue u
U300paxeHue

reoMeTpudeckux uryp: jayd,
npsiMasi. Hcnons3zoBanue
YEPTEXKHBIX  MHCTPYMEHTOB
JJIA BBITIOJIHCHU S HOCTpOGHI/Iﬁ

VY3HAOT 1y4, NPAMYIO JIMHUIO
CpelH IpYyrux
reoMeTpuuecKux (Guryp, B
TOM YHCJIE B Pa3JIMYHBIX
IOJIO’KCHHUSX.

Paznuuaror reomerpudeckue
¢burypsl: npsimMas, Jiyd,
OTPE30K.

HaspiBaror ux
OTJINYUTEIbHBIC IPU3HAKH.
BBINONHAIOT yCTHBIE
BBIYMCIICHHUS.

Ha3zbiBaror s1y4, npsamyro.
Yeptar nyd, npsamMyro 110
3aJlaHHBIM pa3MepaM B
Pa3JIMYHBIX MOJIOKEHUAX B
TETpagu

VY3HAOT 1y4, NPAMYIO JIMHUIO CPEIU
JPYTUX T€OMETPUUECKUX (HUTYp, B TOM
YHCJIE B PA3JINYHBIX OJIOXKCHUAX.
Paznuuator reomerpudeckue (GUryps:
npsimast, 1y4, OTPE30K.

Ha3piBatoT ux oTIM4YuTEIIbHBIC
IIPU3HAKH.

BBINONHAIOT yCTHBIE BBIYUCIICHMUS.
Ha3zbiBaror ny4, npsamyro.

UYeptar nyd, IpsAMyO 110 3aJaHHBIM
pa3MepaM B pa3IM4YHbIX NIOJOKEHUAX B
TETpay, Ha AIbOOMHOM JIHCTE.
W3mepsIoT 1y, IpsMYIO C IOMOIIBIO
JIMHENKH, HAPKYIIS.

3anuChIBaIOT AJIMHY Jy4a, NPSAMOM
JIMHUU OJHOM, ABYMsI €IMHULIAMU
U3MEpEHUS

15

CnoxeHue u
BBIYUTAHUC

JECATUYHBIX Tpo0ei

[TucbMeHHBIE W YCTHBIE
BbIUMCIIEHUS (CIIO)KEHHE W
BBIYUTAHUE) C JIECATUUYHBIMU
Ipo0sIMHU.

Pemenue 3ana4, copeprkamx
OTHOIIIEHUS «OOJIbIIIE HA...»,
«MEHBIIIE Ha...»

UHTarT JecaTUYHbIE TIpooH,
3aMMChIBATh UX O]
JIUKTOBKY.

Brimmonasior
apudmeTnyeckre AeUcTBUS C
JECATUYHBIMH IPOOSIMHU.
Pemrarot 3amaum,
COZIEpIKAIINE€ OTHOIICHUS
«OoJbIIIe HA...», «KMEHBIIIE
Ha...»

UuTarT JecaTUYHBIE Ipo0H,
3aMUCHIBATh UX IOJ] TUKTOBKY.
BrimonustoT apudmeTHueckue
JEUCTBUSI C IECATUYHBIMU JIPOOSIMHU.
BocnpousBoasr B ycTHOM peun
QITOPUTM MUCHMEHHOTO CIOKEHUS U
BBIUMTAHUS B IIPOLIECCE PEIICHUS
MIPUMEPOB.

CocTaBIsIOT MPUMEPHI Ha CIIOKEHHE,
BBIYUTAHUE JPOOCH.

CoxkpalarT JecITHYHbIE TPoOH.
3anuChIBarOT ACCATUYHBIC IPOOH,
BbIpaXkast UX B OJJUHAKOBBIX JOJSX.
Pemaror 3amaun, conepxaiire
OTHOIIEHUS «OO0JbIIIE HA...», «KMEHbBIIIE
Ha...».




[1anupyroT X0 penieHus 3a1a4u

16 | YrisL OnpeneneHre BUAOB YIVIOB: | Y3HAIOT YroJI CPeIu APYTHX | Y3HAIOT yrojl CPeau JIPYrux
Buns! yrinos OpsMOM,  OCTPBIH, TYHOH, | TEOMETPUUYECKHX (UTYP. reoMeTpHUecKuX (huryp.
pa3BEePHYTHIMH. BBITIOJTHSAIOT yCTHBIC BBINIOJTHSAIOT YCTHBIC BBIYUCIICHUS.
CMexXHbIE YTJIBI. BBIYHCIICHUS. OrnpeAensioT ¢ TOMOILIBI0 YEPTEKHOTO
['pagycHas Mepa yrioB. OnpeensroT ¢ MOMOIIBLIO yroJIbHUKA M Ha3bIBAIOT BUJI YIJIa.
Breimonnenue YEePTEIKHOTO YroJbHHUKA U W3MepsIroT yriibl ¢ TOMOIIBIO
FCOMETPHYCCKHUX TTOCTPOCHUM | Ha3bIBAOT BHUJI yIJla. TPAHCIIOPTHPA.
W3mepstroT yriibl ¢ oMoInbio | CTPOST YIJIbl 1O 3a1aHHBIM pa3MepaM.
TPaHCIIOPTHPA. Bbruucisaior pasmep 0JHOIO U3
CTposT yIJIbl O 33 1aHHBIM CMEKHBIX YTJIOB, 3Has pa3Mep JAPYyroro.
pasMepam Haxopst yriel Ka)1oro Buia B
npeaMerax Kiacca
17 | Haxoxnenue HaxoxneHnne HEM3BECTHBIX BBINONHAIOT yCTHBIE BBINONHSAIOT yCTHBIC BBIYUCICHHS HA
HEU3BCCTHOI'O KOMIIOHEHTOB JIEHCTBUI BBIUMCJIEHHUS HA CIIOKEHUE U | CIIOKEHHE M BEIUMTAHUE [EJIBIX YKCEIL.
KOMIIOHCHTA IIpU CIIOEHUS Y BEIYUTAHUSL. BBIUMTAHUE LEJIBIX YHCEL. Ha3spiBaroT KOMIIOHEHTHI JeiCTBHI (B
CIIOKCHUAN 1 Peuienue 3a1au Ha Has3bIBatoT KOMIIOHEHTBI TOM YHCJIC B IpUMeEpax), OOpaTHbIC
BBMUTAHUN HAXO0XKJICHUE HEU3BECTHOTO JeCTBUH (B TOM YHCIIE B JIEVCTBUA.
CJIaraeMoro, yMEHbIIIaeMOro, | IMpuMepax), 0OpaTHbIC Perraror npuMepbl Ha CIIOKEHHE U
BBEIYMTAEMOTO JEHCTBUS BEIYMTAHHE IENTBIX YHUCET
Pemrarotr nprmeps! Ha Haxonat HensBecTHOE ciiaraeMoe,
CJIO)KEHUE U BEIYMTAHHE YMEHBIIIAEMOE, BBIYUTAEMOC.
LIETTBIX YUCET. OrnpenensoT 1 000CHOBBIBAIOT CIIOCOO
HaxonasT Hen3BecTHOE HAXO0K/ICHUS HEU3BECTHOTO.
cllaraemMoe, yMEHBIIaeMoe, PemraroT 3a7a4n Ha HAXO0XKICHHAE
BBIYHTAEMOE. HEU3BECTHOTO CJIAraeMoro,
Pemaror 3a1aun Ha YMEHBIIIAEMOT0, BEIYUTAEMOTO
Hax0’KI€HUE HEU3BECTHOTO
CJIaraeMoro, yMEHbIIIaeMOro,
BBIYMTAEMOTO (JICTKHE
clydau)
18 | Pemenue npumepos Haxoxxnenve 3Ha4eHUS BBINONHSAIOT yCTHBIE BBINONHSIOT yCTHBIC BBIYUCICHHUS.

B 2-4 nelicTBUSA

YUCJIOBOTO BBIPAKEHUS,
COCTOSILIETO U3 2
apu(METUUECKHUX JEHCTBUM.

BBIYMCIICHUS.

Ha3biBatoT KOMIOHEHTHI JIeHCTBUH (B
TOM YHCJIE B IPUMEPAX).




[Topsiok nelcTBHA, CKOOKH.
Pemenne 3a1a4 npocThIx
3a7a4

Ha3pBaroT KOMIIOHEHTHI
NEHCTBUI (B TOM YHCIIC B
IIpUMEpax).

OnpenenstoT NopsaoK
JIEUCTBUI B YMCJIOBBIX
BBIPAYKCHUSIX.

Haxonar 3Hauenus
apruMeTHIECKIX
BBIPAKCHUIA.

Pewator 3agauy B 1 nelictBue

OnpenenstoT Nopsii0K JeMCTBUIM B
YHCIIOBBIX BBIPAKEHUSIX.

Cobmonatot opdorpadudeckuit
PEXUM.

Haxopsat 3naueHust apuMeTHIecKux
BBIPAKEHUM.

BocnpousBogAr B yCTHOM pedyn
QJITOPUTM IHCbMEHHOIO CIIOKEHUS U
BBIUMTAHUSA B TIPOIIECCE PEIICHUS
PUMEPOB.

CpaBHUBAIOT CIIOCOOBI PELICHUS
BHEIIIHE ITOX0XXUX ITPHUMEPOB.
[IpousBoasaT pa3bop ycloBHs 3a/1a4H B
3 neiicTBus, BBLAEISAIOT BOIIPOC 3a/1a4H,
COCTABIISIIOT KPATKYIO 3aIUCh,
IUTAHUPYIOT XOJ] peIlIeHHs 3a/1auu,
(hOopMyJIPYIOT OTBET Ha BOIIPOC 337291
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VYMHOXKEHNE LIETBIX
qucesl U JeCATHYHBIX

Brinonnenune geictBui
YMHOKEHHS LEJIbIX YUCEIT U

BrInonHA0T ycTHBIE
BBIUUCIICHUS (JIETKue

BrINonHAI0T yCTHBIE BHIYUCIICHHUS.
Ha3rIBaroT KOMIIOHEHTHI J€HCTBUH.

npo0eit Ha NEeCATUYHBIX ApoOeil Ha ciydan). HaspiBaroT CpaBHUBAIOT LIENbIE U JIECATUUHbIE

OJIHO3HA4YHOE OJIHO3HAYHOE YHCIIO. KOMIIOHEHTHI ACHCTBUI yucia. BeIMOMHAIOT BBIYUCIEHUS

YHUCIIO Pemenue npocTeix 3agau yMHOXeHuUs. [lonb3yrorcs nuceMeHHo. [TponsBoasT pazoop
TaOMHUICH YMHOXKCHUSI. YCJIOBHSI TIPOCTOM 3a7a4u B 2-3
CpaBHUBAIOT LiEJIbIE YKCIIA. JEICTBUS, BBIIEISAIOT BOIIPOC 3aJauH,
BbInonHA0T BEIYUCIEHUS COCTABJISIFOT KPAaTKYIO 3aIHCh,
MUCBMEHHO (JIETKHE CIIy4au). | MIAHUPYIOT XOJ] pEeLIeHUs 3a/1a4H,
Pemarot npocteie 3a1aun B 1 | GopMyTupYIOT U 3aMIUCHIBAIOT BOIIPOC
JICHCTBHE 3a71a4u

20 | M3mepenue W3mepenue yrios. VY3HaroT yrou cpeau Apyrux | Y3HaAKT yroja cpeu ApYyrux

BEJIMYUHBI Hcnonp30BaHnE YEPTEKHBIX | TEOMETPUUECKUX (QUTYD. TreOMETPUUECKUX PUTYD.

YIJI0B C IOMOLIBIO MHCTPYMEHTOB IS BrInonHs0T yCTHBIE BbINONHAIOT yCTHBIE BHIYUCIICHHUS.

TpaHcIopTHpa M3MEPEHUI BEJIMYUHBI YIJIOB | BHIYMCIICHUS. OnpenensitoT ¢ MIOMOIIBIO0 YEPTEHKHOTO
OrnpeaenaroT ¢ TOMOUIBIO YIrOJIbHUKA U HAa3bIBAIOT BUJI yTJIA.
YEepTEKHOI'0 YTrOJIbHUKA U W3mepstoT yriisl ¢ IOMOILBIO
Ha3bIBAlOT BUJI yTJa. TpaHCIOPTHPA.
N3mepstot yriasl ¢ moMoibto | CTpOSAT yIUibl IO 3aJJaHHBIM pa3MepaM.
TpaHCIOPTHPA. Brruncistor pasmep 0IHOro u3
CtposTt yrisl 0 3a/laHHBIM CMEXXHBIX YTJIOB, 3Hasl pa3Mep JAPYyroro.
pazmepam Haxoast yribl kaxaoro Buja B

nperMeTax Kiacca
21 | leneHue menmbIx Ha3biBaHnEe KOMIIOHEHTHI HazbiBatoT KOMIIOHEHTHI BBINOMHAIOT YCTHBIE BHIYUCIICHHUS.

yucen
Ha OJHO3HAYHOE
YUCIIO,

KPYTJIbIC JICCATKU

JEUCTBUS.

ANTOPUTM MUCbMEHHOTO
JIeJIEHUs OTHO3HAYHOTI'O
YHCIa.

Pemenue 3aa4, coaepkammx
OTHOIIEHUS «OOJBIIE HA...»,
«MEHBIIIE Ha...»

JeicTBuUs (B TOM 4HCIe B
pUMEpPaXx).

BoInonHAIOT BEIYUCICHUS
MIACbMEHHO.

[IpoBepstoT MpaBUIBHOCTH
CBOMX BBIYHCIIEHUI 110
y4eOHUKY.

Pemarot npoctele 3anaun B 1
TIeHCTBHE.

HazpiBatoT KOMIOHEHTHI IeHCTBUS (B
TOM YHCIIE B IPUMEPax).

BLIoHAIOT BEIYHUCIIEHUSI TUCHMEHHO.
[IpoBepstoT MPaBUILHOCTh CBOUX
BBIYHCIICHUH 110 y4eOHUKY
BocnpousBoasT B yCTHOM peun
AJITOPUTM IMUCBbMCHHOT'O JICJICHUA B
MpoIecce PelIeHus] IPUMEPOB.
[TpouzBoasT pazbop ycIoBUs MPOCTOM B
3 neiicTBUS 3a7a4u, BBIICISIOT BOIIPOC




3a/1a4M, COCTaBIISAIOT KPATKYIO 3aIUCh,
IUTAHUPYIOT XOJ1 PELICHUs 3a7auH,
(hOopMyYIHPYIOT OTBET HA BOIPOC 33Ja4U

22 | Jlenenue gecsiTHUHOM Ha3biBaHnEe KOMIIOHEHTOB BrinonHstoT ycTHBIE BbINONHAIOT yCTHBIE BBIYUCIICHMUS.
IpoOu Ha nevicrBus. [Ipuem BBIYUCIIEHHUS. HazpiBatoT KOMIIOHEHTHI 1€UCTBUS (B
OJIHO3HA4YHOE MIICbMEHHOTO JIEJICHUS Ha3piBatoT KOMIIOHEHTHI TOM YHCJIE B IPUMEPax).

YHUCIIO JECATUYHOMN TpoOu Ha nercTBUs (B TOM YKCIIE B UHTarT JECATUYHBIC TPOOH.
OJIHO3HA4YHOE YHUCIIO. puMepax). BbINOnHAOT BBIYUCIEHUS TUCBMEHHO.
YacTHele ciiydan JeiaeHus YuraroT necsTuuHble 1podu. | BocnpousBoasT B ycTHOW peyn
JNECATHUYHBIX Apo0eii (Hyab B | BBIMOMHSIOT BRIYUCIICHUS ITOPUTM MUCBMEHHOI'O YMHOKEHHUS B
YaCTHOM, HYJIb B LI€JIOM YacTU | MMCbMEHHO (JIETKHE CIy4yau). | MPOLECCE pEelIeHUs IPUMEPOB.
JEJIUMOTO). Pemarot 3agauy B 1 aelictBue | [Ipon3Boast pazbop ycioBus 3anaqm,
Pewenne 3anaud Ha pacuer 10 KpaTKOH 3aIKCH BBIICIIAIOT BOIIPOC 33/1a4M, COCTABIIIOT
CTOMMOCTH TOBapa KpaTKYIO 3alUCh, ITIAHUPYIOT X0/
penieHus 3a1a4u, GOpMyIUPYIOT OTBET
Ha BOIIPOC 3a/1a4u

23 | denenwue umncenn, Ha3zpiBanne KOMIOHEHTOB HaspiBaroT KOMIOHEHTHI BBINOJIHAIOT YCTHBIE BBIYUCIICHUS
MOJIYYEHHBIX IIPU JIEHUCTBUS. NecTBUS (B TOM YHUCIIE B HazbiBatoT KOMIOHEHTHI IeHCTBUS (B
W3MEPEHUH BEJINYMH, [Iprem nucbMEHHOTO npuMepax). TOM YHCIIE B IPUMEPax).

Ha JIEJICHUSI YMCEIl, MIOJIyYeHHBIX | Bripaxkaror yucna, Bripaxkarot yucna, nosy4YeHHbIE IIPU
OJIHO3HA4YHOE YHCIIO IIPY U3MEPEHNH Ha TOJTyYEHHBIC TPY U3MEPEHUHN | U3MEPEHUU B 00Jiee KPYMHBIX (MEIKHUX )
OJIHO3HA4YHOE YUCIIO. B OoJiee KPYIHBIX (METKHX ) Mepax, 3alUChIBAIOT B BUJE
Pemenue 3agaq Ha Mepax, 3alMChIBAIOT B BUJE JECATUYHBIX TPOOeH.
Pa3HOCTHOE CPAaBHEHUE JECSITHUHBIX APOOEH. BBINOJIHAIOT BBEIUKUCIIEHUS TUCBMEHHO.
BBINOIHSAIOT BRIYUCIICHUS Bocnpou3BodT B yCTHOM peun
MMCBMEHHO (JIETKHE CIIy4au). | allTOPUTM MUCbMEHHOTO YMHOKEHUS B
Pemraror 3agaun Ha MIPOLIECCE PELICHUS IPUMEPOB.
pasHocTHOe cpaBHeHue (1 JIonoNHSAOT ycnoBUe 3a1a4u
neiicTBre) HEJOCTAKOIIUMU CIIOBAMM.
Pemaror 3agaun Ha pa3HOCTHOE
CpaBHEHHE
24 | JlomaHast TUHUS. PacnoznaBanue u Pacnio3nator u n3o0pakaror | Pacmo3HaroT U n300paxaroT TOMaHbIe

Bune:
JIOMaHOH JIMHUU:
3aMKHYTas,

n300pakeHne
TEOMETPHUECKUX PUTYp:

JIOMaHbIE JIMHUU (3aMKHYTasl,
HE 3aMKHYTasi C [IOMOLIBIO
YUUTENS] U ONOPHBIX TaOIHIL.

JUHUM (3aMKHYTasi, HE 3aMKHYTast
BbINonHAIOT reoMeTpuIecKue
ITOCTPOCHHS.




HE3aMKHYTast

JoMaHas (3aMKHYyTasi, HE
3aMKHYTas).
Brinosinenue
FEOMETPUUYECKUX
IIOCTPOEHUM.

Penrtenue 3anau
r€OMETPUUYECKOTO
coJIepKaHus

BBINOJIHAIOT reoMeTpUIeCcKre
MIOCTPOEHUS

PemraroT 3agaum ¢ COMCTPHUICCKOIO
COACpIKaHUA

25

YMHOXKEHUE U
nenenue Ha 10, 100,
1000 6e3

OCTaTKa, C OCTaTKOM

IToBTOpEHME NpaBuiIa
YMHOXEHHUS U aeneHus Ha 10,
100, 1 000 ms LENIBIX YHcel
U JCCATUYIHBIX APOOCH.
Pemenue 3amay, cogepxanmx
OTHONICHUS «OOJIbIIE HA...»,
«MEHBIIIE Ha...»

BbInonHA0T yCTHBIE
BBIYMCIICHHS] HA YMHOXEHUE
U JICTICHHUE MCNIBIX YUCEeT
(Jlerkue ciyyan).
Ha3piBatOT KOMITIOHEHTHI
JEHCTBUI (B TOM YHCIIC B
npuMepax), oopaTHble
IEUCTBUA

YMHOXKAIOT U AT LCIbIE
YHUClIa U ISCATUYHBIE TpoOH
Ha 10, 100, 1000.

Pemrarot 3amaum,
coJiepKallre OTHOIICHHS
«OOJIBIIIE B...», KMEHBIIIE
B...». (B 1 nmeiicTBue)

BhInonHSAI0T yCTHBIE BHIYUCIICHHS Ha
YMHOKEHHE U JICJICHUE LENbIX YHCEIL.
HazpiBatoT KOMIIOHEHTHI IEUCTBUH (B
TOM YHCJIC B IpUMEpax ), 00paTHbIC
JICACTBUA.

YMHOXAIOT U JEJST LeJble Ynciaa u
necstaanbie qpoou Ha 10, 100, 1000
Bocnpou3Bozdar B yCTHOM peun
QITOPUTM MUCbMEHHOTO YMHOKEHUS U
JIeJICHUS B IIPOLIECCe pelIeHUs
MIPUMEPOB.

Pemarot 3agauun, copepxanine
OTHOIIIEHUS «OOJIBIIE B...», KMEHbIIIE
B...».

[tanupyroT X011 penieHus 3a1auu
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YMHOXKEHHE TIETbIX
YHCeN, JECATHYHBIX
npobeii Ha
JIBY3HaYHOE

YHCIIO

Ha3Banue KOMIIOHEHTOB
IEUCTBUSL.

ANTOpUTM ITUCBMEHHOTO
YMHOXEHHUS LIENbIX YUCe U
NEeCATUYHBIX ApoOeil Ha
JIBY3HAYHOE YHUCJIO.

Pemenne 3amay,
XapaKTEePU3YIOIINX MPOLECCH
JIBUKEHUSI (CKOPOCTh, BpEeMs,
MPONICHHBIN MYTh)

BrInonHA0T ycTHBIE
BBIYHCIICHUS HA YMHOXEHHUE
U JICJICHUE 1IEJIBIX YMCeT
(Jlerkue ciydan).

Ha3piBaroT KOMIOHEHTHI
NEHCTBUS «yMHOXEHHE) (B
TOM YHCJIE B IPUMEPAX),
oOpaTHOe JIeHCTBHE.
BrInonHAI0T BEIYUCITCHUS
MMCBMEHHO.

[IpouzBoasT pazbop ycioBus
3a/1a4yd, BBIACISIOT BOIIPOC
3a/1a4u, COCTABJISIIOT KPATKYIO
3anuch (3a7auu B 1
JIEHCTBUE)

BbINONHAIOT yCTHBIE BBIYMCIICHUS HA
YMHOXXECHHE U JCJICHUE LIEIIbIX YUCEIL.
Ha3rBaroT KOMIIOHEHTHI JeHCTBUSA
«yMHOX€EHUe» (B TOM YHCJIIE B
npuMepax), 00paTHOE ICHCTBHE.
BBINOMHAIOT BEIYHACICHNS TUCBMEHHO.
BocnpousBogAr B yCTHOM pedyn
JITOPUTM MUCbMEHHOI'O YMHOXKEHHS Ha
JIBy3HAYHOE YMCJIO B IIPOLIECCE
pelIeHus IPUMEPOB.

BoInonHsAI0T NpoBEpKY NPaBUIBLHOCTH
BBIYMCIICHUH € IIOMOILIbI0 0OPAaTHOTO
JNENCTBUSA

OneHuBaroT 10CTOBEPHOCTH
pe3yJibTarta.

CpaBHMBaIOT CIOCOOBI PELICHUs
BHEIIHE [T0X0XHUX IPUMEPOB,
OTJIMYAIOIINXCS YNCIOBBIMH TaHHBIMH.
[IpousBondar pa3dop ycioBus 3agauu,
BBIJICTISIOT BONPOC 3a/1a4i, COCTABIISIOT
KpaTKYIO 3aIlUCh, TUIAHUPYIOT X0/
peleHus 3agauu, GopMyIupyrOT OTBET
Ha BONPOC 3a/1a4

27

JleneHue eabx
YqHCell,

JECATHUYHBIX Tpo0eit
Ha

JIBY3HAUHOE YHCIIO

Ha3piBanne KOMIIOHEHTOB
JIEUCTBHS.

ANTOPUTM MHUCbMEHHOTO
JeJEeHUS MEIBIX YnCell U
JIECATHUYHBIX Ipo0eii Ha
JIBy3HAYHOE YHUCIIO.
Pemenue 3agau npocteix
3a7a4

BrInONHSAIOT yCTHBIE
BBIYUCIICHHS U JIeTICHUE
LEBIX YUCEN U AECATUYHBIX
npobeil (Jierkue cirydan).
Ha3piBatoT KOMIIOHEHTHI
JeNCTBUS ieTieHue (B TOM
YHUCJI€ B MPUMEPAX).
BrIMoTHSAI0T BRIYUCTCHUS
MHUCbMEHHO.

Pemaror npocteie 3amauu B 1
JICUCTBUE.

BBINONHSAIOT yCTHBIE BBIYUCIICHUS U
JIeJIEHUE 1IeJIbIX YMCEN U JIECATUUHBIX
Ipobeii.

HaseBaroT KOMIOHEHTHI JeHCTBUS
JieJIeHue (B TOM YHCJIE B IPUMEPAX),
oOpaTHOe JIeCTBHE.

BBINONMHAIOT BEIYUCIEHNS TUCBMEHHO.
BocnpousBoasr B yCTHOM peun
JITOPUTM MUCbMEHHOIO JACIEHUS Ha
JIBy3HAYHOE YMCJIO B IIpoLiecce
pelIeHUs IPUMEPOB.




BrInonHs0T NpoBepKy MpaBUIBHOCTH
BBIUMCJICHUH C TOMOIIbIO OOPAaTHOTO
JIEUCTBUA.

CpaBHUBAIOT CIIOCOOBI PELICHUS
BHEIIIHE [TOX0KUX PUMEPOB,
OTJIMYAIOIINUXCS YUCITOBBIMU JTaHHBIMH.
[IpouzBoasT pazdop yciioBUsI POCTOM
3a/1a4yu, BBIICISIOT BOIIPOC 3aauH,
COCTABJISIIOT KPATKYIO 3aIUCh,
IUTAHUPYIOT XOJ1 PELIeHUs 3a7auH,
(hOpMYJIMPYIOT OTBET HA BOIIPOC 337291
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TpeyroapHUKH.
Buael
TPEYrOJIbHUKOB.
ITocTpoenne
TPEYrOJIbHUKOB I10
WU3BECTHBIM YIUIAM H
CTOpPOHE

PacniosnaBanue n
n300paxeHue
T€OMETPUYECKUX (UTYD:
TPEYrOJIbHUK.

Pa3nnyenue TpeyroibHUKOB
10 BUAY YI'JIOB U JJIMHAM
CTOPOH.

ITocTpoeHne TpeyroJbHUKOB.
CymMa yriioB TpeyroJbHHKA.

Pemenue 3agau
reOMETPUUYECKOTO
coaep KaHus

OnpenensioT BUaA
TPEYTOJIbHUKA.
CpaBHUBAIOT
reoMeTprIecKue GUrypsl Mo
BEJIMYMHE.

HaspisaroT kosmuecTBo
yTJI0B, BEPIIUH, CTOPOH
TPEYroJIbHUKA.

Ha3zpiBatoT TpeyroabHUK
OyKBaMU.

HassiBatoT cTOpOHBI,
BEPIIUHBI, YTIIbI
TPEYTOJIbHUKA C TOMOILIBIO
OYKB.

Boeruucnstor pazmep yrion
TPEYroJIbHUKA.
OnpenensioT BUJ
TPEYrOJIbHUKA 10 IBYM
W3BECTHBIM yTJIaMm.
CTposT TpEeyroapHUK 110
3a/IaHHBIM JJIMHAM CTOPOH

BoInonHAIOT yCTHBIE BBIYUCIICHUS.
VY3HaIOT TPEYrOJBHUKHU CPENH IPYTUX
reOMETPUUYECKUX PUTYP.

OrnpeaensioT BU TPEYTroJbHUKA.
CpaBHUBaIOT reoMeTpuuecKre GUrypsbl
10 BEJIMYHHE.

Ha3zbIBaroT KOIMUYECTBO YIIIOB, BEPIIHH,
CTOPOH TPEYTOJIbHUKA.

Has3piBaroT TpeyroabHUK OyKBaMH.
Ha3biBaroT CTOPOHBI, BEPIIMHEI, YTIIbI
TPEYroJbHUKA C TOMOIIBIO OYKB.
Brraucisitor pasmep yrios
TPEyroJbHUKA.

OnpenensitoT BUA TPEYroabHHUKA 110
JIBYM M3BECTHBIM YIJIaM.

CTposiIT TPEYTOJILHUK TIO0 CTOPOHE U
JIBYM TPUJIEKAIIUM K HeH yTiiam.
CTposIT TPEYTOJILHUK IO IBYM
CTOPOHAM U YTy MEXy HUMH.
CTposT TpEYTrOoJIbHUK TI0 3aJJaHHBIM
JUTMHAM CTOPOH.

Pematot 3agaun, Tpedyromme
BBIUMCIICHUS] IEPUMETPA TPEYroJIbHHKA.
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YMHOXEHHE U
JeJIEHUE

LENBbIX YHCE,
JECATUYHBIX Tpo0ei
Ha

JIBY3HAYHOE YHCIIO

BoinonHenue nMcbMEHHbIX
apudMeTHYECKUX JEHCTBUM C
HaTypaJIbHBIMH YUCIIAMU U
JIECATUYHBIMH IPOOSIMU
(YMHO’KEHUE U JIeJIEHUE Ha
JIBY3HAYHOE YHCJII0)

Hcnone3yror anroputm
YMHOKEHHS IIEJIBIX YUCETT U
JECSITUUHBIX ApoOel Ha
OJIHO3HAYHOE YHclio, Ha 10,
100, 1000, ymHOXKaIOT U
JIEJST Ha IBY3HAYHOE YHUCIIO,
YUCIIa, MOJTYyYEHHBIC PU
W3MEPEHHUH OJTHOM, IBYMS
eIMHUIIAMU U3MEPEHUS
CTOMMOCTH, JIJTUHBI, MACCHI,
BBIP2KCHHBIMU B
JECATUYHBIX TPOOSX (JIETKHe

cilydaun)

Hcnons3yroT anroputM yMHOKEHUS
IEJIBIX YHCEIT U JCCATUYHBIX ApOoOCH Ha
OoJIHO3HaYyHOe yuciio, Ha 10, 100, 1000,
YMHOJKAIOT, ¥ JICTISAT HA OJTHO3HAYHOE U
JIBY3HAYHOE YUCII0, YUCIIA, TOTyUYECHHbIE
IPY U3MEPEHUU OJTHOM, ABYMsI
€AMHUIIAMU U3MEPEHHS] CTOUMOCTH,
JUTMHBI, MaCChl, BBIPAXKEHHBIMH B
JECATUYHBIX TPOOsX.

30 | Kontponbnas pabora Pabora o pasHoypoBHEBbIM | BeimomHsroT 3amaHus BBImonHsIOT 331aHSI KOHTPOJILHON
Ne 2 o reme: WH/IMBUYaJIbHBIM KapTO4YKaM | KOHTPOJIBHOM paboThI ¢ paboThI
«YMHOXEHHE U — 3aJITaHUsIM TI0 TEME MIOMOIIBIO KaJIbKYISATOPA
JeNICHUE JeCATUIHBIX
JpoOeii»

31 | Pabora Hax Pa3bop u ucnpasnenue UcnpasnsioT ommoOkw, Pa30bupatot 1 ucnpaBisOT OLUIMOKH,
olMOKaMu. OLIMOOK B 33/1aHUSIX B JIONYLIEeHHbIE B KOHTPOJIBHOM | JOMYIIEHHBIE B KOHTPOJIbHOI paboTe.
Ananms KOTOPBIX JOMYIICHBI pabote
KOHTPOJIbHOM OLIMOKH.

paboThl
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JnvHBI CTOPOH
TPEYrOJIbHUKA.
ITocTpoenue
TPEYroJIbHUKA 110
U3BECTHOMY YTy U

Pasnuuenue TpeyroibHUKOB
110 BUAY YIJIOB U JAJIMHAM
CTOPOH.

[TocTpoeHue TpeyroabHUKOB.
Pewenune 3anau

Bbiaensitor TpeyrojabHUKY U3
IPYIII Pa3IUYHBIX QUTYP.
XapakTepusyroT
TPEYroJbHUKH, CTPOST U
OIIPEACIISAIOT BUJIBI

Bblaensior TpeyroyibHUKY U3 TPYIII
pa3nuuHbIX Guryp. XapakrepusyroT
TPEYTOJIbHUKH, CTPOAT U OIPEAEIISAIOT
BUJIbI TPEYTOJIbHUKOB.

CTpoAT TpeyYroJIbHUKH 110 U3BECTHOMY

JUIMHAM JIByX CTOPOH TEOMETPUUYECKOTO TPEYrOJIbHUKOB yIJ1y ¥ JJIMHAM JIByX CTOPOH
COJIEpKaHus
33 | YMHOXEHHUE LeTbIX Brinonnenue ymMHOXeHUE BbInonHA0T yCTHBIE BbINONHAIOT yCTHBIE BBIYUCIICHUS HA
qyyucen Ha LIEJIbIX YHMCEJI HA TPEX3HAYHOE | BBIYMCIICHHS HA YMHOXKECHUE | YMHOXKECHHE LIEJIBIX YHCEIL.
TPEX3HAYHOE YHCIIO YHCIIO 110 LIEJIBIX YMCEIL. Ha3pIBaroT KOMIIOHEHTHI JENCTBUI
AITOPUTMY. Ha3piBatoT KOMIIOHEHTHI YMHOXEHHUS (B TOM YHUCIIE B IPUMEPAX).
Pemienue 3a1a4, CBI3aHHBIX C | AEHCTBHI YMHOXKEHUS (B TOM | BBINOTHAIOT BHIYUCICHUS TUCHMEHHO.
IPOTPaMMOi TPOGUITBHOTO quclie B IpUMepax). BocnpousBogAr B yCTHOM peun
Tpyna BBINOMHAIOT BEIYUCTICHUS JITOPUTM IMCbMEHHOI'O YMHOXKEHHUSI HA
IUCbMEHHO (JIETKUE CIy4au). | TPEX3HAUYHOE YUCIIO B IIPOLIECCE
[IpouzBoadaT pa30op yclioBUs | peLIEHUs IPUMEPOB.
3a1auu B 1 nelicTBue, [IpousBonsar pa3dop yciioBus 3a1auu,
BBIJICJIAIOT BOIIPOC 3a/1a4H, BBIICIIAIOT BOIIPOC 3a/1a4U, COCTABIIAIOT
COCTABJISIFOT KPATKYIO 3aIUCh, | KPATKYIO 3aIUCh, ITIAHUPYIOT X0/
IUTAHUPYIOT X0 PELEHUS peleHus 3agauu, GOpMyIUPYIOT OTBET
3a/1a41 Ha BOIIPOC 3a1a4u
34 | lenenue 1enoro ANTOpPUTM ITUCBMEHHOTO BBINONHAIOT yCTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHUS Ha

qucia
Ha TPEX3HAYHOC
qucCiIo

JIETICHUS HA TPEX3HAYHOE
YHCIIO.

IIpoBepka perieHus.
Penrenuie cocTaBHEIX 3a1a4

BBIYMCJICHHS HA JICJICHUE
LETBIX YUCeN (Ta0JIMIHOE
JICTICHHE )

Has3eBaroT KOMIIOHEHTEI
NEHCTBUM JIeieHUs (B TOM
YHUCJI€ B MPUMEPax).
BEIMONHSIOT BEIYUCIIEHHS
MMUCHbMEHHO (JIETKUE CITydan)
[IpoBepstoT NpaBUIBLHOCTH
CBOMX BBIYHCIIEHHH. Pemaror
3ajauy B | neiictue

JICJIICHHE IICIBIX YHCET.

Ha3pIBaroT KOMIIOHEHTHI AeiCTBUI
neneHus (B TOM 4Hciie B IpUMepax).
BEITOHATIOT BEIUHCIIEHUS THCHMEHHO.
[IpoBepsrOT NMPaBUIBHOCTH CBOUX
BEIUHCIIEHUH.

Bocnpou3BodT B yCTHOM peun
QJITOPUTM MUCHMEHHOTO JICJICHUS Ha
TPEX3HAYHOE YHCIIO B MPOLIECCE
pELIECHHS TPUMEPOB.




[IpouzBoast pazbop ycioBus
COCTaBHOM 3a7a4u B 2-3 JIeHCTBHA,
BBIJICJISIIOT BOIIPOC 3a/1a4U, COCTABIISIOT
KPaTKYIO 3aI1Ch, TIAHUPYIOT X0/
penieHus 3ana4n, GOpMyITHPYIOT OTBET
Ha BOIIPOC 3a/1a4u

35 | Pemenue 3a1a4 Ha IToBTOpEHME MOHATHIA BbInonHA0T yCTHBIE BBINONHAIOT yCTHBIE BBIYUCIICHUS Ha

JBUKCHHE CKOPOCTH, BpEMEHH, BBIYHCJICHUS HA YMHOXXEHUE | YMHOXKECHUE U JICJICHUE LIETIBIX YHUCEI.
pacCTOSHUA. U JCJICHUE LIEIIbIX YHCEI [Monw3yrotes hopmynamu yist
Huddepenumanus 3a1ad Ha | (TaOIMYHOE YMHOXKEHHUE U HaXO0XJICHUS BEJIMYUH: CKOPOCTb,
HaXO0XJIECHUE CKOPOCTH, JIeJICHHE) BpEMsI M PaCCTOSIHUE.
BPEMEHU, PACCTOSAHMS Ha [onw3yrores popmynamu i | COCTaBIAIOT KPATKYIO 3alIUCh 331a4H B
OCHOBE 3aBHCHUMOCTH M€Ky | HaXOKJICHUs BEJINYUH: BH/JIC YepTEeXKa.
CKOPOCTBIO, BDEMEHEM, CKOpPOCTb, BpeMS U [IpouzBoasaT pa3bop yciioBus 3a/1a4u B
PAacCTOSIHUEM. paccTosiHue. 2- 3 NeHCTBHSI, BBIJICIAIOT BOTIPOC
CocraneHnue 1 0TpaboTKa CocTaBIIOT KPAaTKYIO 3allMCh | 3a/la4yd, IJIAHUPYIOT XOJ PEILICHUS
aJIrOpUTMa PEUICHM 3a4a4. 3a/1a4u B BUJIC YEPTEXKA. 3a/1a4M, GOPMYIHUPYIOT OTBET Ha
CocraBneHnue yciaoBus IIpouzBoadaT pa3bop yclioBUsl | BONPOC 3ajayuu.
3a/1a4M 110 KPaTKOM 3aITUCH. U penieHus (3a1auu B 1 CocTaBisIOT yCIOBHE 3aJja4U 110

NelicTBUE) KpaTKOH 3amMcH (YepTexXy) U peliaroT
ee
36 | 'eomerpuueckue PacniosnaBanue u HaseiBator reomerpuyeckue | HaspiBaroT reomeTpuyeckue Tena.

Tena: n300pakeHue Tena. [Toka3pIBarOT M Ha3BIBAOT JJIEMEHTHI

IIPSAIMOYTOJIBHBIN F€OMETPUYECKUX TEJI. IToka3bIBarOT U Ha3BIBAIOT F€OMETPUYECKUX TEJ.

napajuleIenuIen, CBoICTBa U 2JIEMEHTHI 3JIEMEHTBI TEOMETPUYECKUX Ctpodr reoMeTpuyecKre Tena Ha

KyO T€OMETPUYECKUX TEJI. Tell. HEJIMHOBAaHHOW Oymare

Hcrionb30BaHUE YEPTEIKHBIX
MHCTPYMEHTOB IS
BBITTOJTHEHHS] TIOCTPOCHUH.
Pemenue 3agau
T€OMETPUUYECKOTO
coJiepKaHus

CTposiT reoMeTpuyYeCKHe
TENa TO KJIETKaM B TETPaau
(o 06BOIKE)




37 | Haxoxnenue HaxoxneHre Hen3BECTHBIX BbInonHA0T yCTHBIE BBINONHAIOT yCTHBIE BBHIYUCIICHUS Ha
HEU3BECTHOTO KOMIIOHEHTOB JE€HCTBUN BBIYHCJICHHS HA CIIOKEHUE U | CIIOKEHUE U BBIYMTAHUE LENIBIX YUCEIL
KOMIIOHEHTa IIPU CJIOKEHMSI U BBIUUTAHUS. BBIYMTAHUE 1IEJIbIX YHCE (B Ha3piBatoT KOMIIOHEHTBHI IEHCTBUM (B
CJIO’)KCHUH, Pemenue 3amau Ha npexaenax 100000). TOM YHCJIC B IpUMEpax ), 00paTHbIC
BbIUNTAaHUU HaXO0X/I€HUE HEU3BECTHOTO Ha3biBatoT KOMIIOHEHTHI NeNCTBUS.

KOMIIOHEHTA NeiicTBUH (B TOM YHCIIE B Pemaror npuMepsl Ha CII0KEHHE U
npumMepax), oopaTHble BBIYMTAHUE LENIBIX YHUCEIL.
JNEUCTBUS. Haxonsat HeusBecTHOE ciiaraeMmoe,
Pemarot npumeps! Ha YMEHBILIAEMOE, BHIUUTAEMOE.
CJIO)KCHHE U BBIUUTAHUE OmnpenenstoT 1 000CHOBBIBAIOT CIIOCO0
LEJIbIX YUCEIL. HaXO0X/I€HUSI HEU3BECTHOIO.
Haxonsat HeussectHoe Pemaror 3anaun Ha HAXOXKIEHUE
cllaraemMoe, yMEHbIIAaeMOoge, HEU3BECTHOI'O CJIaragMoro,
BbIUUTAEMOE. (JIETKHE YMEHBIIIAEMOTr'0, BHIYUTAEMOT 0
cilydan)

38 | Haxoxxnenue HaxoneHne Hen3BeCTHBIX BbInonHSAIOT yCTHBIE BbINONMHAIOT yCTHBIE BBIYUCIICHUS HA
HEU3BECTHOTO KOMIIOHEHTOB JE€HCTBUN BBIYHCIICHHS HA CIIOKEHUE U | CIIOKEHUE U BBIYMTAHUE LIENIBIX YUCEIL
KOMIIOHEHTa IIPH CJIOKEHMSI U BBIYUTAHUS. BBIYMTAHUE 1IEJIbIX YHCE (B HazbIBatoT KOMIIOHEHTHI JIeHCTBUM (B
CJI0’KE€HHUH, Pemenue 3anay Ha npenenax 100000) TOM 4YHCJI€ B IpUMeEpax), oOpaTHbIE
BbIUNTAaHUU HaXO0X/I€HNE HEM3BECTHOTO HazbiBatoT KOMIIOHEHTHI JeicTBUS.

KOMIIOHCHTAa

NEHCTBUI (B TOM YHCIIC B
npumepax), oopaTHble
JIeHCTBUS.

Pemrarotr nprmeps! Ha
CIIOKCHHE U BHIUNTAHHUE
IEIBIX YHCE].

Haxonst HeuszBecTHOE
claraeMoe, yMEHbIIIAeMOE,
BBIYMTaEMOE (JICTKHE
CiTy4an).

PemraroT 3amaun Ha
HaXO0KJICHNE HEU3BECTHOTO
CJIaraéMoro, yMeHbIIaeMOT o0,

Permrarotr npuMepbl Ha CIIOKEHHE U
BBIYUTAHHUC LICJIBIX YHUCECII.

Haxoat HEM3BECTHOE claraeMoe,
YMEHBIIIAeMOE, BEIYUTAEMOE.
OnpenensitoT 1 000CHOBBIBAIOT CIIOCO0
HaAXO0XIACHUA HCU3BCCTHOTI'O.

Pemraror 3a1a4n Ha HaXOXKIEHUE
HEHU3BECTHOI'O CIaraeMoro,
YMEHBIIIAEMOT0, BEIYUTAEMOTO




BBIUUTAEMOTO (JICTKHE

CITydan)

39 | Apudmernueckue Pemenue npumepoB u 3agad | Beinonssitor Brmonsstor apudmeTnueckue
NENCTBUS C LIETIbIMU c apudmeTnyeckue AeUCTBUA C | IEHCTBUS ¢ yuciaMu. Pemiaror 3aiaun,
YHUCIaAMU LEJIBIMUA YUCTaMU qrciaaMH (B mpeienax CTPOST QITOPUTM PEUICHHUS

100000)

40 | Pa3BepTka kyOa PasBeptka ky6a. [Inomanp CrposT pa3BepTKy Kyba CrposT pa3BepTKy KyOa (JITMHOBaHHAs

OOKOBOM M IMOJTHOM (iMHOBaHHAs Oymara). Oymara, HelTMHOBaHHas Oymara).
MOBEPXHOCTH Ky0a. BrImonHAIOT ycTHBIE BBIMONMHAIOT yCTHBIC BBIYHCICHHUS.
KounctpynpoBanue ky0a u3 BBIYHCIICHUS. Y3HaI0T, HA3bIBAIOT, IOKA3bIBAIOT
KapTOHA V3HarT, Ha3bIBAIOT, OOKOBYIO M TMOJIHYIO TTOBEPXHOCTH Ky0a

MOKa3bIBAIOT OOKOBYIO U

TIOJTHYIO TIOBEPXHOCTh Ky0a

41 | Apudmeruueckue Pemenue npumepoB u 3a1a4 | BeimonHstoT Boinonustor apudmeTrueckue
JICUCTBUS C LIETBIMU c apudmeTHuecKre TCUCTBUS C | IEHCTBUS C YNCITAMH.

YucIaMu HEJILIMA YHUCIIaMU yuciaamu B ipegenax 100000 | Pemraror 3agauu B 2-3 1€UCTBUSI, CTPOAT
KaJIbKYJISATOPA. QITOPUTM PELICHUS
Pemmrarot 3amauu B 1 geiicTBue

42 | Apudmerndeckne Brimonnenue Bemomnnstor BoinonustoT apupmeTrueckue
necTBus C apudMeTHIecKuX apupMeTHUecKue IeHCTBUSA C | AEHCTBHS C AECATUUYHBIMU APOOSMHU.
JeCATUIHBIMH NEUCTBUH C NECITUIHBIMU JECATUIHBIMH APOOSIMU Pemrator coctaBHble 3a1aun B 2-3
IpoosaMu Ipo0siMu (CI10XKEHue, (;erkue ciyyan). JEICTBUS, CTPOAT AITOPUTM PELIEHUS

BbIYUTAHUC, yMHO)KeHI/Ie,
JICTICHUE)

Pemaror npocteie 3amauun B 1
JICUCTBUE




43 | Apubmernueckue Brinonnenue Beimonssior Brmonssior apudmMernaeckue
JICHCTBHS C IEITBIMH apu(pMETUIECKUX apudMeTHYECKHUE ISUCTBHS C | IEHCTBUS C LIETBIMU YUCIAMHU U
HHCTIaMH, JENCTBUH C LEIbIMU YUCTIAMH | LIEJIBIMU YUCIIaMU U JECSITUUHBIMU 1po0simu. Pemaror
EEZ%T,II;EIHMH JECATUYHBIMU NECATUYHBIMU IPOOSMU B 3a1auu B 2-3 1eHCTBUS, CTPOST

IpoosaMu npenenax 100000. QJITOPUTM PELICHUS
Pemrarot 3amauu B 1 geiicTBue

44 | Pa3Beptka Pa3Beptka npsimoyroiasHoro | CTposT pa3BepTky Kyda u CrposT pa3BepTKy Kyba u
IPSIMOYTOJIBHOT'O napajuienenunena (B Tom IIPSIMOYTOJIBHOTO MPSIMOYTOJIBHOT'O NIapaJuleenuneia
napajuieJienunena, guciue kyo6a). [lmomans napajuiesienuneaa (lnHOBaHHas Oymara, HeJIMHOBaHHAs
KyOa OOKOBOH U MOJTHON (MuHoBaHHas Oymara). Oymara).

MIOBEPXHOCTHU BbInonHAIOT ycTHBIE BbINONMHSAIOT yCTHBIE BBIYUCIICHUS.
IPSMOYTOJIBHOTO BBIUUCIICHHUS. VY3HaloT, Ha3bIBAIOT, IOKA3bIBAIOT
napajuienenunena (B Tom VY3Ha10T, Ha3bIBAIOT, OOKOBYIO U MOJHYIO TIOBEPXHOCTH Ky0a,
qucie Kyoa) [I0Ka3bIBalOT OOKOBYIO U napaJenenuneaa

MOJTHYIO TIOBEPXHOCTH KyO0a,

napajJiesienumnea

45 | Apudmernueckue Beinosnnenue Beimonssior Bemmonsstor apudmeTrueckue
JICHCTBHSI C LIEIIBIMU apupMeTHYeCKnX JeUCTBUH C | apupMeTHUECKHe NEHCTBUS C | AEUCTBUS C LEIBIMU YUCIAMU U
qHCIIaMH, LIEJIBIMU YHCIIaAMH LEIBIMU YUCTIAMH U NeCATUYHBIMU Jpo0smMu. Pemarot
JECATUYHBIMU JECATUUHBIMU JECSITUYHBIMU IpOOSIMU 3a/1a4M B 2-3 AeUCTBUS, CTPOST
IpoosaMu IpoosaMu (;erkue ciyyan). JITOPUTM PELICHMS Ha pacueT

Pemaror 3agaum B 1 CTOMMOCTH TOBapa
JEICTBUE HA pacueT
CTOMMOCTH TOBapa

46 | KonTponpHas paboTta PaboTa 1o pa3HOypOBHEBBIM | BBIMOMHSAIOT 3a1aHUS BbInonHSAIOT 3a1aHUS KOHTPOJIBHON
Ne 3 o MHAUBUAYaJIbHBIM KapTOUYKaM | KOHTPOJIbHOU paboThI € paboThl
TEME — 3aJJaHUSIM 110 TEME IIOMOUIBIO KaJIbKYJIATOpA
«Apudmerndeckue
JENCTBUS C LETBIMU
"

JPOOHBIMU YHCTAMU»

47 | Pabora Hax Pa30op u ucnpasnenue WcnpapnsioT ommOkw, Pa3zbupator 1 ucnpaBisOT OLUINOKH,

omnOKaMu. OLIMOOK B 3a/1aHUSX, B JIOMyIIEHHbIE B KOHTPOJIBHON | JOMYIIEHHbIE B KOHTPOJIbHOM paboTe

KOTOPBIX JOITYIICHBI OIIHOKHU

pabote




Ananuz
KOHTPOJIbHOM
paboThI

IIpouenTsnl. 'eomerpn

yecknil matepuaJj-33 yaca

48 | [Inomans OOKOBOH U CocraBnenue miana padboTsl | BbINOJIHAIOT yCTHBIE BBINONHAIOT yCTHBIE BBIYUCIICHMUS.
HIOJTHOM MOBEPXHOCTH npu BBIUUCIICHHUSL. OnpenensroT MIonaab
KyOa HaXO0XAECHNUHU IUIOIIAa N OnpenenstoT miomaab reOMETPHUUECKON (DUTYPBHI.
O60oKoBOMH reOMETPHUECKON (PUTYpBHI € 3anuchIBAIOT IUIONIA/1b
U TIOJIHOM MOBEPXHOCTHU Ky0a, | TOMOIIbIO MaJICTKH. TeOMETPUYECKON (PUTYPHI C TOMOIIBIO
noa60p hopMyIbl A 3anuchIBAIOT IJIONIA/1b KBaJ[paTHBIX CAHTUMETPOB.
HaXO0X/IEHUS IUI0LIa/1, Te€OMETPHUECKON (DUTYPEHI C [Tosb3yroTCs MpaBUIIOM BBIYUCIIEHUS
HOBEPXHOCTHU KyOa MIOMOILIBIO KBaJIPATHBIX OOKOBOH U MOJIHOWM OBEPXHOCTHU Ky0a.
CaHTHMETPOB. Boruncnsitor 60KOBYIO U HOJTHYIO
[Tonp3yroTes npaBUIOM HIOBEPXHOCTH Ky0a.
BbIYHCIIEHUS] OOKOBOM U O0603HayaroT Ha MUCbME IIJIOLIA/1b
TMIOJIHOM MOBEPXHOCTH Ky0a. JaTUHCKOU OYKBOI S.
Brruucnsitor 60xoByt0 1 Pemarot 3agauu, Tpedyronue
MIOJIHYIO IIOBEPXHOCTH KyOa BBIYMCIICHHS] OOKOBOM U MOJTHOM
(Jlerkue ciydan) TMOBEPXHOCTHU KyOa.
[InaHupyroT X0 peleHus 3aJauu
49 | [lonsaTne o mporeHTe 3HAKOMCTBO C ITOHSATUEM BbInonHAIOT yCTHBIE BbINONMHSAIOT yCTHBIE BBIYUCIIEHUS

CIIPOLIEHT.
Haxoxxnenue coToit yactu
YyHca.

Pemenue 3agaq Ha
HAaXO0XJEHUE MPOLIEHTA OT
qucia

BBIYMCIICHHS
OrnpeaensroT, Kakoe
KOJIMYECTBO MPOLEHTOB
IJTONIAN TEOMETPUUECKOM
(burypsl 3aKparieHo.
Brigenstor Ha
reOMEeTPUUYECKOi Gurype
YKa3aHHOE KOJINYECTBO
MPOLIEHTOB (3aKpalinBaTh,
LITPUXOBATB).

gucna Ha 100.

BEINONHSIOT AelI€HHUE 1IEI0T0

OnpenenstoT, Kakoe KOJIMYECTBO
MIPOLIEHTOB IIOIIAN T€OMETPHUUECKON
(urypsl 3aKparieHo.

Brigensitor Ha reoMeTpuyeckoi purype
YKa3aHHOE KOJMYECTBO IIPOLEHTOB
(3akpammBarth, HITPUXOBATH).
BbINONHSAIOT fenieHne 1enoro ynucia Ha
100.

HaxonaT cotyro yacTh OT yucia.
[IpousBonsaT pa3dop ycioBus 3aauu B
2- 3 nefcTBUSL, BBIIENAIOT BOIPOC
3a/1a4M, COCTaBIISIOT KPATKYIO 3aIHUCh,
IUIAHUPYIOT XOJ1 PELLIEHUS 3aauH,
(hopMyTUPYIOT OTBET HA BONPOC 3a7a9H




Pematot npocteie 3aaauu B 1
NeiicTBHE Ha HAXO0XIEHUE
IIPOLIEHTA OT YKcia

50 | 3ameHa NpoIEeHTOB [TpoueHT — onHa cotas yacte | Haxonar apoOb 3aMEHAIOT MPOLICHTHI IECATUIHON
OOBIKHOBEHHOM U quCla. (OOBIKHOBEHHYIO, IpoObI0 HAXOMAAT APOOH
JIECSATUYHOM IPOOBIO 3anuch MPOLEHTOB JECSITUYHYIO), TPOLEHTHI OT | (OOBIKHOBEHHYIO, IECATHUHYIO),
OOBIKHOBEHHBIMU U YHCIIa; YHCIIO 110 €T0 JI0JIe MPOLEHTHI OT YHCIIA; YKCIIO MO €ro J10JIe
JNECATUYHBIMH IPOOSMU WJIM MPOLICHTY (JIeTKHE WIH MIPOLICHTY;
cily4an). Pemator 3agaun B 2-3 neiicTBus Ha
Pemarot 3agauu Ha HAXO0X/ICHUE HECKOJIbKUX MPOLEHTOB OT
HaXO0XICHUE HECKOJIBKUX qrcia
MIPOLIEHTOB OT YKcia (JerKue
cilydau)
51 | Haxoxnenue 1% ot Haxoxnenue onHoro BrInonHs0T yCcTHBIE BoInonHSAIOT yCTHBIE BBIYUCIICHUS.
quclia MPOIIEHTA OT YHCJIA. BBIUUCIICHHSL. BEIMONHAIOT AETIeHNe 1eNIoro Yrucia Ha
Pewmenue 3amau Bemonssror nenenue uenoro | 100
IIPAKTUYECKOI0 cojiepkaHus | yucna Ha 100 HaxopsT oquH npoueHT ot uucia,
(xpenuT, BKJIa, NpolieHTHas | HaxoasaT ouH mpoueHT ot MOJIB3YSCh TPABUIIOM B YUeOHUKE.
CTaBKa) YHCIIa, MOJIB3YSICh MPaBUiIoM | [[pUMEHSIOT TPABIIIO HAX OKICHUS
B yueOHUKe OJIHOTO MPOIIEHTA OT YKCIIA B PEIICHUH
3a/1a4y
52 | O6wvem. Mepsi O0beM reoMeTpuuecKoit BrInonHSAIOT yCTHBIE BhINONMHSAIOT YCTHBIE BBIYUCIICHUS.

o0BeMa.

¢urypsl. O0o3HaueHue: V.
Brruncienne oobema
MPSIMOYTOJIBHOTO
napasuienenumnena u Kyoa.

BBIUUCIICHHUSL.

OnpenensaroT
MPUOIN3UTENbHBIN 00bEM
IPSIMOYTOJIBHOTO
napajuienenumnesna u Kyoa.
3anuchIBalOT 00BEM
MPSIMOYTOJILHOTO
napasiesnenumnesia u kyoa ¢
MOMOUIbI0 KYOMUECKUX
CaHTUMETPOB

OrnpenensoT NpuOIU3UTENbHBIN 00beM
IPSIMOYTOJIBHOTO NIapajuleenunenia u
KyoOa.

3anuchIBalOT 00bEM IPSIMOYTOJILHOTO
napajuiesienunea ¢ HOMOIIbIO
KyOWYeCKHX CaHTUMETPOB.
[Tonw3ytoTcs nmpaBuiioMm U GoOpMyIon
HaX0XJIeHU 00beMa MPSIMOYTOIBHOTO
napajuienenumnesna u Kyoa.

CpaBHMBaTh 00BEMBI TEOMETPHUECKUX
¢buryp: npsMOyrojJbHOTO
napajJiesienunesia 1 Kyoa.
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[Tnowmane 6OKOBOU U
MIOJTHOM ITOBEPXHOCTH
KyOa

CocraBnenue miana paboTbl
npu

HaXOKJCHUH TUTOIIAIN
00KOBOM

¥ TIOJIHOM MTOBEPXHOCTH Ky0a,
noaoop GopMyIIbl IS
HAXOKJCHHUS TUIOILAIH,
MIOBEPXHOCTH KyOa

BbInonHA0T yCTHBIE
BBIUUCIICHHUSL.

OrnpeaensoT miomaab
reOMEeTPHUECKON (PUTYpBHI €
ITOMOUIBIO NAJIETKHU.
3anuChIBAIOT IJIONIA /b
TeOMETPHUECKOM (DUTYPEHI C
MIOMOILBIO KBaJIPATHBIX
CaHTHMETPOB.

[Tonp3yroTes npaBUIOM
BBIYHCIIEHUS] OOKOBOM U
[IOJTHOM TIOBEPXHOCTH KyOa.
Brruucnsitor 60xoByt0 1
IIOJIHYIO IOBEPXHOCTh KyOa
(Jilerkue ciydan)

BhInonaHAI0T yCTHBIE BHIYUCIICHHUS.
OnpenenstoT miomaib
TEOMETPHUYECKOHN (PUTYPHI C TOMOIIBIO
HAJIETKHU.

3anuchIBaIOT IO
reOMEeTPUUYECKOI (PUTYPHI C TOMOIIBIO
KBaJ[PATHBIX CAHTUMETPOB.
[Tonb3yroTcs MpaBUIIOM BBIYUCIICHUS
OOKOBOM | MMOJIHON TTOBEPXHOCTH Ky0a.
Boruncnstor 60KOBYIO U OTHYIO
HOBEPXHOCTH KyOa.

0O0603HayaroT Ha MHCHhME IJIOLIA/1b
JATUHCKOU OYKBOi1 S.

Pemarot 3agauu, Tpedyromue
BBIYHCIICHUSI OOKOBOM U TIOJIHOM
MOBEPXHOCTH Ky0a.

[InanupyroT X0/ penieHus 3a1auu

54 | Pemenue 3a1a4 Ha Pemenue 3aau Ha BbInonHAIOT ycTHBIE BBINONHAIOT yCTHBIE BBIYUCICHHUSL.
HaxoxaeHue 1% ot HaXO0XJECHHE BBIYHCIICHUS. CocCTaBisIOT aTOPUTM pEIICHUs 3aa4
qucia 1% ot uncna, pabora ¢ CocCTaBIIOT KPAaTKYIO 3alMCh | B 2-3 AEUCTBHS.

dbopMyIoii, cocTaBiieHne K 3a/1aye B 1 gelicTBue. [Tonb3yroTcs anropuTMOM perieHus
ajropuTMa HaxonaT Bonpoc 3amauu. 3a1a4.
[InanupyroT xox peueHus CocTaBisIOT KpaTKYIO 3alKCh K 3a/a4e.
3aJ1a4H. Haxonat Bonpoc 3anauu.
@OopMyIHPYIOT OTBET K [InanupyroT X0/ pemeHus 3a1a4u.
3aza4e DopMyIUPYIOT OTBET K 3a/1a4e.
CoCTaBISAIOT YCIOBHUE 3a/1a41

55 | Haxoxxnenue HaxoxkaeHne HeCKOIbKUX BBIMTOJTHSIOT JIeJIEHUE 11€10T0 | BBINOIHAIOT yCTHBIE BEIYUCIICHHUS.
HECKOJIBKUX yacTelt uncna (apoou ot yucia Ha 100. BEINONHAIOT feIeHrEe LENOro Yucia Ha
MPOLICHTOB qucia). HaxoasT oqHy 1 HECKOJIBKO 100.

OT YyHcCIa HaxoxieHrne HeCKOJIbKIX gacTel OT Yuca. HaxonsT oy 1 HECKOJIBKO YacTel oT

MPOLIEHTOB OT YHCJIA.
Pemienue 3amad Ha MPOLIEHTHI

HaxoaaT HecKOIBKO
MPOLIEHTOB OT YMCJIA,
MOJTB3YSICh TIPABUIIOM (JIETKHE
cinydan) COCTaBISIIOT

qucia.
HaXO}ISIT HECKOJIBKO MPOUCHTOB OT
qucia, IoJjb3ysChb IMPpaBUIIOM.




yclioBHE 33/1auu B 1 aeiicTBue
10 KPaTKOM 3aIucu

OO0O0CHOBBIBAIOT CBOM JICHCTBHS B
MPOIIECCE BHIYUCIICHUS.

[TpuMEHSIIOT MPaBUIIO HAXOXKICHUS
HECKOJIbKHX ITPOIICHTOB OT YHCIIa B
pelieHnu 3a1a4

Bremonusior genenne uncen Ha 10, 100
u 1000.

[IpousBoasAT pa3zdop ycloBUs 3a7a4H,
BBIJICJISIIOT BOMIPOC 3a/1a4U, COCTABIISIOT
KPaTKYIO 3aIUCh, INIAHUPYIOT X0/
penieHus 3a1a4n, GOpPMYITHPYIOT OTBET
Ha BOIIPOC 3a/1a4u

56 | U3mepenue u O0beM reoMeTpuvecKoit BrImonHAI0T ycTHBIE BEIMONMHAIOT yCTHBIE BBIYUCICHHS.
BbIUKCIICHHE 00BbeMa ¢burypsl. O603Hauenue: V. BBIYMCIICHHUS. OnpenensitoT npuOIU3UTEIbHBIH 00beM
IPSMOYTOJIBHOTO Brrauciienue oobrema OmnpenensroT IPSMOYTOJIBHOTO Tapajuiesienunena 1
napaJenenunesa IPSMOYTOJIBHOTO NpUOIN3UTENBHBIA 00BEM KyOa.

(xy0a) napajuiesenunesna u Kyoa. MPSIMOYTOJIbHOTO 3anuceIBaloT 00BEM MPSAMOYTOJIBLHOTO
napasJiesienumnesia u Kyoa. napaenenure/a ¢ TOMOIIbI0
3anuchIBalOT 00BEM KyOMUYECKHX CaHTHUMETPOB.
PSIMOYTOJIBHOTO [onp3yroTes npaBuiIoM u Gopmyioi
napajuiefenumnesna u Kkyoa c HaXx0XAEHUs 00beMa PSIMOYTOJIbHOTO
MIOMOIIBIO KYOUYEeCKHX napasenenunea u Kyoa.
CaHTUMETPOB CpaBHUBaTh 00BEMBI TEOMETPUUECKUX

¢buryp: npsMOyroibHOTO
napajuiesienumnesna u Kyoa.

57 | IInomans 60koBOI U CocraBnenue miaHa paboTbl | BIMOTHAIOT yCTHBIE BBINONHAIOT yCTHBIE BBIYMCICHHUS.

IIOJIHOM ITOBEPXHOCTHU
IIPSIMOYT'OJIBHOTO
napajuleIenumne1a

pH

HAXO0XICHUU TUTOIIAIN
OOKOBOI

Y TIOJTHOW TTOBEPXHOCTHU
PSIMOYTOJIBHOTO
napaJuieNienumnena,
noa0op GopMyIIBI IS
HAXO0XICHUS TUIOIIA/IHU,

BBIYUCIICHHS.
OnpeaendioT miomaiab
reOMEeTPUUECKON PUTYPBHI C
MOMOIIIbIO NANETKH.
3anmuCHIBAIOT IUIOIIAAb
TeOMETPUUYECKON PUTYPHI C
TTOMOIIIbIO KBAJAPATHBIX
CaHTUMETPOB.

OrnpeaensoT Tionaab
reOMEeTPUUECKOM (DPUTYPHI C TOMOILBIO
MajaeTKH.

3anuchIBalOT IUIOIIAIb
reOMEeTPUUYECKOI PUTYPBI C TOMOIIBIO
KBa/IpaTHBIX CAHTUMETPOB.
[Tonb3yroTcs MpaBUIIOM BBIYUCIIEHUS
OOKOBOM U MOJIHOW MOBEPXHOCTH
MPSIMOYTOJIBHOTO MAapaJuIeICUIIE 1A,




MMOBEPXHOCTHU
IIPSAMOYTOJIBHOTO
napajuienaenunena

[Tonw3yrores npaBuiIOM
BBIYHCIICHHS] OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
MPSIMOYTOJILHOTO
napajuiesenunesaa.
Boruncnstor 60koByIO U
MOJIHYIO TIOBEPXHOCTh Kyba
(Jlerkme cirydan)

Brruucistor 60K0BYIO U MOJHYIO
MOBEPXHOCTH TMapajuieenuIe/a.
O003Ha4arOT Ha MUCHME ILIOIAIb
JATUHCKOW OYKBO#1 S.

Pemarot 3agauu, Tpedyromniue
BBIUKCIICHHS] OOKOBOM M MOJIHOM
MOBEPXHOCTHU MapaJuIeIIeIUIe/a.
[InanupyroT X0/ peleHus 3a1a9u

58 | 3amena 50% 3amena 50% oObikHOBeHHON | 3amenstoT 50% BbINONHSAIOT yCTHBIE BBIYUCIICHUS.
OOBIKHOBEHHOM IpoObio, mpeoOpa3zoBaHue OOBIKHOBEHHOH JAPOOBIO. 3ameHsaroT 50% OOBIKHOBEHHOM
IpoObIo OOBIKHOBEHHBIN ApOOH, HaxonsaT oqHy 1 HECKOJIBKO | IpOOBIO.

HAXO0XJICHUE yactel oT ymcina (Ipodk oT HaxonsT oHy 1 HECKOJIBKO YacTel oT

% npoObIo. qucia). yucna (Ipo0b OT uucia).

Penienue 3amad Ha Haxonar 50% ot uncia. Haxogar 50% ot uncia.

HaxoxaeHue 50% ot yucna BoipakaroT npoLeHThI BrIpakaroT mporeHTbl 00BIKHOBEHHOU
O0OBIKHOBEHHOMH JIPOOBIO JPOOBIO.
(Jrerkue cirydan). Coxkpamrart 1poomu.
[IpousBonsar pazdop ycrnoBus | [IpousBoast pazbop yciaoBus 3a1a4u B
3aja4du B 1 AelicTBue, 3 neWcTBUS, BBIIETSIOT BOMIPOC 3a]1a4H,
BBIICTISIIOT BOTIPOC 33/1a4H, COCTaBIISIOT KPaTKYIO 3aIUCh,
COCTABIISIIOT KPATKYIO 3aIUCh, | TUIAHUPYIOT XOJ PEIICHHs 3a/1a4H,
TUTAHUPYIOT XOJ1 PEIIeHUS (hopMyIHPYIOT OTBET Ha BOMPOC 3a7auu
3aJauu

59 | 3amena 10%, 20% 3amena 10% u 20% SamensiroT 10% 1 20% BbINONMHAIOT yCTHBIE BBIYUCIICHUS.

OOBIKHOBEHHOI
JIPOOBIO

OOBIKHOBEHHOH J1p0O0bI0,
npeoOpa3oBaHue
OOBIKHOBEHHOU ApoOH,
HaxX0XKJIEHUE

% npoobro.

Pemenne 3amay Ha
Haxoxaenue 10% u 20% ot
qucaa

OOBIKHOBEHHOI JIpOObI0.
Haxonat oqHy 1 HECKOJIBKO
yacTel oT ymucina (Ipodk oT
quCna).

Haxopsat 10, 20% ot uncna
(Jtlerkue ciyyan).
[IpousBonsat pa3dop ycrnoBus
3aga4u B 1 peiictBue npu
TIOMOIIY YYUTETS U OMOPHOM
Tabuie

3amensoT 10% u 20%00BIKHOBEHHOM
JPOOBIO.

HaxoasT oqHy ¥ HECKOJIBKO YacTel oT
gyucna (Ipo0k OT Yncia).

Haxoasat 10% u 20 % ot uncna.
BripaxkaroT mpoueHThl 00bIKHOBEHHON
IpoObIo.

Cokpamarot 1poou.

[IpousBonAaT pa3dbop ycloBus 3aqauu,
BBIJICJISIIOT BOITPOC 33/1a4U, COCTABJISIIOT




KpaTKYIO 3aIUCh, IJIAHUPYIOT X0/
pelieHus 3a1a4u, GOpMyIHpPYIOT OTBET
Ha BOIPOC 3a/1a4u

60 | 3amena 25%, 75% 3amena 25% u 75% 3amenstot 25% u 75% BbINONHAIOT yCTHBIE BBIYUCIICHMUS.
OOBIKHOBEHHOM OOBIKHOBEHHOH JIpO0ObIO, OOBIKHOBEHHOH JIpOObIO 3ameHA0T 25% U 75%00BbIKHOBEHHOM
JIPOOBIO npeoOpa3oBaHue (Jlerkue ciydan) JIPOOBIO.

OOBIKHOBEHHOU ApoOH, Haxopsr 25, 75% ot uncna HaxoasT oqHy U HECKOJIBKO YacTel oT
HaxXO0XJICHUE (Jlerkue ciydan). yucna (Ipo0k OT Yncia).
% npoObIo. [TpousBosat pazdop ycnoBust | Haxomsar 25% u 75 % ot uncna.
Pemmenne mpocThix 3amaun B 1 gelictBue BripaxkaroT mpoueHThl 00bIKHOBEHHON
apupMeTHUeCcKuX 3aaa4 Jpo0BbIO.
Cokpamarot 1po0u.
[IpousBoasaT pa3bop ycIIoBUS 3a/1a4H B
2-3 neicTBUS, BBIICIAIOT BOIIPOC
3aJauu, COCTABIISIOT KPATKYIO 3aIiCh,
IUTAHUPYIOT XOJ1 PELIeHUs 3a7auH,
(hOpMYJIMPYIOT OTBET HA BOIIPOC 337291

61 | [lupamupa. ['eomeTpuyeckue Temna: Ucnone3ys yuebHuK, nenaroT | Mcmonb3ys yueOHUK, AenatoT MOETb

PasBepTka nupaMuia. Y3HaBaHUE, MOJIETTh TeJla-TIHPaAMUJIBL. TeIa-TTUPAMH/IBI.

[IPaBUJILHOM MOJHOMN
paMu

Ha3bIBaHUE.

OneMEeHTHl TUPaMU/IBI.
['eomerpuueckue GopMsl B
OKPY’KaIOIIEM MUDE.
H3rorosieHune pa3BepTKU
TPEYTrOJIbHOW U KBaAPATHOMN
IIUPAMHUIBL.
KoHcTpynpoBanue nu3
KapTOHa

CocTaBisioT pa3BepTKy
MTUPaMUJIbI U3
reoMeTpHUecKux Guryp.
Ctposr pa3BepTKy MHUpaMH/Ibl
Ha JIMHOBaHHOU Oymare

CocTaBistoT pa3BepTKy MUpPaMUJIbI U3
TFeOMETPUUYECKUX PUTYP.

CrposT pa3BepTKy NUpaMH/Ibl HA
HETTMHOBAaHHOM Oymare.
KoHcTpyupytoT nupamuy U3 KapToHa,
MIpe/IBAPUTEIILHO HAUE€PTUB Pa3BEPTKY.
BBINONHAIOT yCTHBIE BBIYUCICHUS
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3amena 10%, 20%,
25%, 75%
OOBIKHOBEHHOM
JIPOOBIO

3amena 10% ,20%, 25%, 75
%

OOBIKHOBEHHOMH JIpO0ObIO,
npeoOpa3oBaHue
OOBIKHOBEHHOU ApoOH,
HaXOKJICHUE

% npoObIo.

Penrenue nmpocThix
apuMeTUIECKHX 3a/1a4

3amensior 10%,20%, 25% u
75% OOBIKHOBEHHOM APOOBIO
(Jilerkue ciydan)

Haxogsat 10%, 20%, 25, 75%
OT 4KcIIa (JIETKUE CIy4yan)
BrIpakaroT pOLEHTBI
OOBIKHOBEHHOU JPOOKIO.
[IpousBosaT pa3doop yciioBus
3agaud B 1 nelictBue

BBITIONHSIOT YCTHBIE BBIYUCIICHUS.
3amensrot 10%, 20%, 25% u
75%00BIKHOBEHHOH JIPOOBIO.
HaxoasT oHy ¥ HECKOJIBKO YacTel oT
yrcia (ApoOb OT YuCIa).

Haxogasat 10%, 20%, 25% u 75 % ot
qucna.

BripakaroT mporeHThl 0OBIKHOBEHHOM
JIPOOBIO.

Cokpamarot 1po0u.

[TpousBomsT pa3dop ycIoBuUs 3a7a9u B
2-3 NeWcTBUS, BBIICISIOT BOIIPOC
3aJ1a4M, COCTABIISIOT KPATKYIO 3aIUCh,
IUTAHUPYIOT XOJI PELICHUs 3a7auH,
(hOpMYJIMPYIOT OTBET HA BOIIPOC 337291

63 | Pemenwue 3ama4 Ha 3amena 10% ,20%, 25%, 75 | 3amensror 10%,20%, 25% u BBINOJIHAIOT YCTHBIE BBIYUCIICHUS.
3ameny 10%, 20%, % 75% 0OBIKHOBEHHOM JPOOBIO 3amensitot 10%, 20%, 25% u
25%, 75% OOBIKHOBEHHOH APOObIO, (Jlerkue ciydan) 75%00bIKHOBEHHOM TPOOBIO.
OOBIKHOBEHHOMU npeoOpa3oBaHue Haxonsar 10%, 20%, 25, 75% HaxoasT oy ¥ HECKOJIBKO YacTel oT
IpoObIO OOBIKHOBEHHOMU ApoOH, OT YHcIa (JIETKUE CITy4Yan) yucna (Ipodk OT YKcha).
HaXO0XJICHUE BripakaroT mpoueHThl Haxomst 10%, 20%, 25% u 75 % ot
% npo0bIo. OOBIKHOBEHHOI1 JIpO0ObI0. qucia.
Pemenne npocTeix [IpousBonsar pa3dop ycinoBus BoipaxkatoT mpoueHThl 00bIKHOBEHHON
apuMeTHIeCKUX 3a7a4 3amaun B 1 gelicTBue JpoObIO.
Cokpamarot 1po0u.
[IpousBoasT pa3dop ycnoBus 3aaud B
2-3 NeHCTBUS, BBIICIISIOT BOIIPOC
3a/la4yM, COCTABISIOT KPATKYIO 3aIHUCh,
TUTAHUPYIOT XOJT PEIICHUS 3314,
(hOpMyIHPYIOT OTBET HAa BOMPOC 3a7auu
64 | KonrpombsHas pabota Pa6ota mo BrinonHstoT 3a1aHus BBINOIHAIOT 3a1aHUSI KOHTPOJIBHOM
Ne 4 o Teme pPa3HOYPOBHEBBIM KOHTPOJIBHON pabOTHI C paboTsI
«[IporeHTHI» WHIMBUTYaTbHBIM MTOMOIIBIO KAJTBKYIIATOPA




KapTO4YKaM — 3aJIaHUSAM 110
TEME

65 | Pabora Hax Pa3bop u ucnpasnenue Hcnpaisior omuokH, Paz0upator 1 UCIpaBISAIOT OIINOKH,
omuOKamMu. AHaNn3 OIMOOK B 33/IaHUSIX B JONYIIEHHbIE B KOHTPOJIBHON | IOMYIIEHHBIE B KOHTPOJIBHOW paboTe
KOHTPOJIBHOM KOTOPBIX JOMYIICHBI pabote
paboThI OIIMOKHU

66 | Kpyr u okpyXHOCTS. Pa3nnuenue kpyra, Beimonusiror ycTHBIE BBIMOTHSIOT yCTHBIC BEIYUCICHUS.
Jluaum B Kpyre OKPY>KHOCTH. BBIUUCIICHHSL. Paznuyaior Kpyr ¥ OKpYXHOCTb Cpeliu

HasbiBaHue 31€MeHTOB Paznuyator kpyr u JIPYTHX TEOMETPUUYECKUX QUTYP.
Kpyra, OKpY>KHOCTH. OKPY>KHOCTB CPE/IU APYTHX Ha3bIiBaroT 351eMEHTHI OKPYKHOCTH.
Jlunuu B kpyre (paauyc, reoMeTpHuecKux Guryp. CTposiT OKPYKHOCTb C IIOMOLIBIO
IaMeTp, XOp/a). Ha3piBaroT arieMeHThI YEePTEIKHBIX 3JIEMEHTOB T10 33JaHHOMY
[TocTpoeHne OKPYKHOCTH C | OKPYKHOCTH. paamycy.
MIOMOIIBIO TeOMeTpHUeCKUX | CTPOST OKPY>KHOCTB C [IpoBOIAT B OKPYKHOCTH Pauyc,
UHCTPYMEHTOB MIOMOIIBIO YEPTEKHBIX auameTp, Xopasl. Pazmugaror mexmy
AJIEMEHTOB TI0 33JJAHHOMY co0o# paamyc, IHaMeTp, XOpay.
paguycy. Haxopnat nnmuHy paguyca OKpy>KHOCTH,
[TpoBOIAT B OKPYKHOCTH 3Has JUTUHY €€ AnaMeTpa, 1 HA000pOT
panuyc, 1uaMeTp, XOpAbl 10
m1abJIoHy
67 | Haxoxxnenue uncnia [TponeHT — o/1Ha coTas BhINONHAIOT ycTHBIE BBINONHAIOT yCTHBIE BBIYMCICHHUS.

o
OJITHOMY €ro
IPOLEHTY

YacTh YUCIIA.

Haxoxxnenne yncna 1o ero
YacTH.

Haxoxxnenne uncna mo
OJIHOMY €TO TIPOIICHTY.
Pemenue 3amau Ha
MIPOIICHTHI

BBIYUCIICHHS.

Haxoasat uncno no oaHoM ero
J0JIe.

[IpoBepstoT BEIYMCIECHUS
(HaXOUTh OJIHY YacTh OT
4yucha).

Haxonsat oquH nponeHt ot
yuclna (JIETKue ciydan).
[IpuMeHArOT 3HaHUS 110 TEME
«IIpoueHThI» B penieHuu 3a1a4
(Jtlerkue ciydan)

HaxopasaT aucio no oqHoi ero goie.
[IpoBepstoT BIYUCICHUS (HAXOIUTh
OJIHY 4acTh OT YHCJIA).

HaxonaT oauH NpoLeHT oT yucia.
PaGoratot ¢ Tabnuneil B yueOHUKe.
[IpousBoasaT pazbop ycroBHs 3a/1auu,
BBIICTISIFOT BOIIPOC 337au, COCTaBISIOT
KpaTKYIO 3aIlUCh, TUIAHUPYIOT X0
pelieHus 3a1auu, GOpMyIHPYIOT OTBET
Ha BOIMPOC 3a/1a4u.

[IpuMeHArOT 3HaHUS 110 TEME
«IIpoueHThI» B pellIeHUH 3a1au.




CpaBHMBAIOT 331241 C TOXOXKUMU
YHCIIOBBIMH JJAHHBIMH, HO C
Pa3IUYHBIMU CIIOCO0aMU PEIICHUS

68 | HaxoxxaeHue uucia Haxosxnenue uucna o ero | BBIIOJHAIOT yCTHBIE BBITTOTHAIOT YCTHBIC BHIYUCIICHHUS.
no ero 50% YacTH. BBIYMCIICHHUS. 3aMEHAIOT MPOLIEHTHI OOBIKHOBEHHOM
Haxoxxnenne uncna mo ero | Haxomar uncio mo 50%. JIPOOBIO.
50% [IpoBepstOT BHIYUCIICHHUS. Haxonagr unciio mo ogHoH ero moie.
Pemenue 3amau Ha Haxonsar 50% npoueHt ot [TpoBepstoT BEIYUCIICHUS (HAXOIUTh
MPOLICHTHI yucna (Jerkue ciydan). OJIHY YacTh OT YHUCJIA).
[IpousBonsar pa3dop ycrnoBus Haxoasat 50% ot uuncna.
3a/1auu, BBIICIIAIOT BOIIPOC [IpouzBoasT pazbop ycioBus 3aauu,
3a/la4yM, COCTABISIOT KPATKYIO | BBIAEJSIOT BOMPOC 33/1a4U, COCTABIISIOT
3aMuCh, INIAHUPYIOT X0/ KpaTKYIO 3aMUCh, TUIAHUPYIOT XO/1
pelieHus 3a1aun B 1 gelicTBue | pelieHus 3aaauu, GOpMyIHpyIOT OTBET
Ha BOIPOC 33/1a4Hu.
[IpuMeHSIOT 3HaHUSI 110 TEME
«IIponeHThI» B pelieHun 3a1a4
CpaBHUBAIOT 3aJ1a4H C MTOXO0XKUMHU
YHCIIOBEIMH JTaHHBIMH, HO C
pa3IMYHBIMH CIIOCOOAMU PEIICHHUS
69 | Haxoxnenue uncia Haxoxxnenue uncna mo ero | BBIMOMHSAIOT yCTHBIE BrINMOMHAIOT YCTHBIE BHIYUCIICHHUS.

no ero 25%

YacTH.
Haxoxxnenune gmcna mo ero
25%

Pemenue 3agaq Ha
MIPOLIEHTHI

BBIYHCIICHUS.
Haxonst uncno o 25%.
[IpoBepstOT BHIUKCICHHS.
Haxonst 25% mpotieHTt oT
yuclna (JIErKue ciydan).
[IpousBonsar pa3dop ycinoBus
3amaun B 1 melicTBue,
BBIICIISIIOT BOTIPOC 3a/1a4H,
COCTaBIJISIOT KPaTKYIO 3aIHUCh,
TUTAHUPYIOT XOJT PEIICHUS
3a1a4n, GOPMYITUPYIOT OTBET
Ha BOIPOC 3a/1a4H

3aMEeHSIOT MPOLIEHTHI OOBIKHOBEHHOM
JPOOKIO.

Haxoast uucno no 25%.

Haxonsat 25% ot uncna.

[TpousBonAaT pa3dbop ycroBus 3aqauu,
BBIJICJISIFOT BOIIPOC 3a/1a4U, COCTABIISIOT
KpaTKYyI0 3aIUCh, IJIAHUPYIOT X0/
penieHus 3aaqu, GOpMyITHUPYIOT OTBET
Ha BOIPOC 3a/1a4u.

[IpuMeHArOT 3HaHUS 110 TEME
«IIpoueHThI» B peuIeHuu 3aj1ay.
CpaBHHUBAIOT 3aJ1a4U C MOX0KUMHU
YUCJIOBBIMU JJAHHBIMU, HO C
pa3IUYHBIMU CIIOCOOAMU PEIICHHS
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Pemenue 3amau Ha
HaXO0KICHUE YHCEIT
o ero 25% u 50%

Pemenue 3amau Ha
MPOLEHTHI

[IpouzBoasT pazdbop ycioBus
3amayu B 1 geicTBue,
BBIJICJISIFOT BOIIPOC 3a/1a4H,
COCTABJISIFOT KPATKYIO 3aIlUCh,
TUTAHUPYIOT XOJT PEIICHUS
3a1a4u, GOPMYITUPYIOT OTBET
Ha BOIIPOC 3aJa4u

[IpuMeHAIOT 3HaHHUS 110 TEME
«IIpoueHThI» B penieHuu 3a1a4.
CpaBHMBAIOT 331241 C TOXOXKUMU
YUCJIOBBIMU JJAHHBIMH, HO C
Pa3IUYHBIMU CIIOCO0aMU pPELIECHUS

71 | lnuHa OKpY»KHOCTHU Boruncnenue 1auHbI Paznuuarot kpyr u PaznuuaroT Kpyr U OKpy>KHOCTb Cpeln
OKPYKHOCTH. OKPY>KHOCTB CpeIX APYTUX JIPYTUX T€OMETPHUUECKUX HUryp.
[TocTpoeHue OKpYKHOCTH C | TeOMETpUYECKuX puryp. Ha3piBatoT 31eMeHThl OKPYKHOCTH.
IMOMOIIBIO TCOMCTPUICCKUX HasreiBaroT 31eMeHTHI CTpOSIT OKPYXHOCTBH C TIOMOIIIBIO
MHCTPYMEHTOB OKPY>KHOCTH. YEPTEIKHBIX 3JIEMEHTOB 110 33JaHHOMY
CTposT OKpYKHOCTb C panuycy.
MOMOIIBIO YEPTEKHBIX Haxoaat nnuny paauyca OKpy»KHOCTH,
3JIEMEHTOB 10 33JaHHOMY 3Hasl JUIMHY €€ JuaMeTpa, 1 Ha000poT.
paguycy. Boruucnsior JyiMHy OKpYKHOCTH.
Haxonar nnuny paguyca Pemaror reomerpruueckue 3agadn mno
OKPY’KHOCTH, 3Has JUIMHY €€ BBIYHCIICHUIO JJIMHBI OKPYKHOCTH
TuaMeTpa, 1 Hao0opoT.
Boruncnsitor mimHy (Jerkue
cllydau)
72 | HaxoxxaeHue uyncia [IpoueHT — oHa coTtas BrinonHstoT ycTHBIE BhBINOAHAIOT yCTHBIE BBIYMCICHUS

o ero 20%

YacTh YUCIIA.

Haxoxxnenne yncna 1o ero
YacTH.

Haxosxnenne yncna 1o ero
20%

Pemenue 3amau Ha
MIPOIICHTHI

BBIYUCIICHHS.

Haxoasat uucno no 20%.
[IpoBepsrOT BHIYUCIECHHUS.
Haxoast 20% npoueHt ot
yuca (Jerkue ciryJan).
[IpousBoasat pa3dop ycrnoBus
3amadu B 1 geicTBue,
BBIJIEJISIFOT BOIIPOC 33/1a4H,
COCTABJISIFOT KPATKYIO 3aIUCh,
TUTAHUPYIOT XOJI PEIIECHUS
3a1auu, GOPMYTUPYIOT OTBET
Ha BOIIPOC 3aJa4u

3aMeHSIOT MPOIEHTHI OOBIKHOBEHHOM
IpoObIo.

Haxoast uncno mo 20%.

Haxomar 20% ot uncia.

[TpouzBoasT pazbop ycioBus 3a7a4u B
2-3 neicTBUS, BBIICIAIOT BOIIPOC
3a/1a4, COCTABJISIIOT KPATKYIO 3aIUCh,
TUTAHUPYIOT XOJI PEIIeHUs 3a1auH,
(hopMyIHPYIOT OTBET Ha BOIIPOC
3a/lauH.

CpaBHHUBAIOT 3aJ1a4M C MTOXO0KUMU
YHCIIOBBIMU JAaHHBIMU, HO C
pa3IUYHBIMU CIIOCOOAMU PEIICHHS
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Haxoxnenue yncia
o ero 10%

Haxoxxaenune gmcia mo ero
10 €r0 YacTH.
Haxoxxaenue gmcna mo ero
10%

Pemenne 3amay Ha

BbInonHA0T yCTHBIE
BBIYMCIICHHUS.

Haxonar uncno no 10%.
[IpoBepsIOT BHIYUCICHMUS.
Haxoast 10% npotieHt ot

BBITIONHSIOT YCTHBIE BBIYUCIICHUS.
3aMEHSIOT MPOIEHTHI OOBIKHOBEHHOM
IpoObIO.

Haxonar uncio mo 10%.

Haxopasar 10% ot uucaa.

IPOLIEHTHI qucia (JIETKUe Ci1y4an). [IpouzBoadar pa3bop yciioBus 3a/1a4u B
[IpousBonsar pa3dop ycioBus 2-3 neicTBUS, BBIICISIIOT BOIIPOC
3agauu B 1 nelicTBue, 3aJ]a4u, COCTABJISIOT KPAaTKYIO 3aIHUCh,
BBIIEIISIIOT BOIIPOC 33/a4H, IUIAaHUPYIOT XOJ1 PELLIEHUS 3aauH,
COCTABJISAIOT KPATKYIO 3alIUCh, | (hOPMYIMPYIOT OTBET Ha BOIPOC
IUTAHUPYIOT XOJ1 PELLEHUS 3aJ1auH.
3agauu, GopMynupytoT otBeT | CpaBHUBAIOT 3a/1a4M C OX0XKUMHU
Ha BOIPOC 3a/1a4u YHCJIOBBIMU JJAHHBIMU, HO C
Pa3JIMYHBIMU CIOCO0AMH peLCHHMSI
74 | Pemienue 3a71a4 Ha Otpabotka BeInonHsoT ycTHBIE BBINONHAIOT yCTHBIE BHIYUCIICHMUS.

HaXO0KJeHUe BBIYMCIIUTENbHBIX HABBIKOB | BBIYHCIICHUS. O0603Ha4ar0T NOPSIIOK IEHCTBUI B

HECKOJIbKHX (croskeHue M BRIUUTAHUE O0603Ha4aroT MOPSIIOK pUMepax.

IPOILICHTOB LIEJIBIX YUCEIl U IECTUYHBIX | JeHCTBUI B MpUMepax. KoMMeHTUPYIOT CBOM BBIYHMCIICHUS.

OT YyHcIa npobeit). KomMmeHnTupytot con Boipaxkatot yncina, noixy4eHHble Ipu
CocraBneHue 1 0TpaboTKa | BBIYUCIICHUS. U3MEPEHUH, TECATUIHOMN IpOoObIO.
alropuTMa peuieHus 3aaad. | BelpaxatoT uncia, BoinonusoT apupmeTrueckue

CocraBieHune yciaoBus MOJTyYeHHbIE IPU U3MEPEHUH, | JEHCTBUS C NECITUYHBIMH IpOOSIMHU U
3a/1a4 110 KPaTKOM 3aIliCH. JECSITUYHOM JIpOOBIO. LEJIBIMU YHACIIAMU.

OTtpaboTka Bemonnsstor apudmernueckue | COCTaBISAIOT allTOPUTM pPEIICHUS 3a/1a4.
BBIUMCIIUTENbHBIX HABBIKOB. | AEMCTBUS C JECITUUHBIMU [Tonb3yroTCs anropuTMOM perieHus
Pemenne npocTeix 3a1a4 IpoOsSMU U LENbIMHA YHCIaMU. | 3a]a4 B 2-3 JeicTBusl.

CocTaBnsIOT aNropuT™M CocTaBisIOT KpaTKYIO 3alKCh K 3a/a4e.
pelieHns 3a1a4. HaxonaT Bonpoc 3anauu.
Pemaror 3agaum B 1 aeiicteue | [ImaHupyroT X0/ pelieHus 3aaaum.
DopMyIUPYIOT OTBET K 3a/1aye.
CocTaBnsoT yci0BUE 3aJ]a4H 110
KpaTKOW 3aIucu
75 | llap. Ceuyenue mapa ['eomeTpuueckue Tena: map. | BeIMogHAIOT ycTHBIE BbINONMHAIOT yCTHBIE BBIYUCIICHUS.

Y3HaBaHMe, Ha3bIBaHUE.
DJIEMEHTHI 11apa.

BBIYHCIICHHUA.

PaznuuaroT map cpeau qpyrux
reOMETPUUYECKUX Tell.




['eomerpuueckue GopMbI B
OKPYXXaIOIIeM MHpE

PaznuuaroT map cpenu apyrux
TreOMETPUUYECKUX Tell.
[Toka3piBatoT Ha N300paKEHUH

iapa AMaMeTp, paanyc, Xopay.

IIpuBoasaT npuMepsI
Pa3INYHBIX IPUPOIHBIX
00BEKTOB U MPEIMETOB,
ClICJIaHHBIX PyKaMH 4eJIOBEKa,
KOTOpBIE UMEIOT (hOpMYy Imapa

[TokaspIBaroT HA N300paKEHUU TIapa
JMaMETp, PAINyC, XOPy.

[IpuBOAT IpUMEPBI PA3ITUYHBIX
IPUPOTHBIX 0OBEKTOB U MPEIMETOB,
C/ICJIaHHBIX PyKaMH Y€JI0BeKa, KOTOPbIC
UMEIOT GOopMYy IIapa.

KoHcTpyHpyroT MoJIeb KPYTIIOro Teja

76- | Pemenue 3aqa4 Ha CocraBnenue u otpaboTka | BBIMOTHSIOT yCcTHBIE BbINONHAIOT yCTHBIE BHIYUCIICHHUS.
77 | HaXOXKIEHUE aJNropyuTMa PelICHUs 3a4a4. | BBIUUCIICHHUS. O0603Ha4aroT MOPSIIOK JICUCTBHM B
HECKOJIbKUX CocraBiieHUE yCIOBHS 0O0603Ha4aIOT NOPSAIAOK puUMepax.
IIPOLIEHTOB 3a/1a4M 110 KPAaTKOM 3alMCH. | ACUCTBUM B IpUMEpax. KoMMeHTHPYIOT CBOM BBIYMCIICHHUS.
OT yucia Otpabotka KommenTupyrot csou Bripaxatot ymcina, nosxy4eHHble pu
BBIUMCIUTEIbHBIX HABBIKOB | BBIUMCIICHHUS. U3MEPEHUH, JECITUUHOMN IpOObIO.
Beipaxator uncna, Boinonustot apudmeTrueckue
[IOJIy4YE€HHBIE [IPH U3MEPEHUHU, | JEHCTBUS C JECATUUHBIMU JIpOOSMU U
JECSITUYHOM IPOOBIO. LEIbIMUA YUCIaMHU.
Beimnmonustor apugmernueckue | COCTaBISIIOT alTOPUTM pEIIEHUs 3aa4
JEUCTBHUS C JECATUYHBIMU B 2-3 elCTBUS.
OpoOsiMH U LieabIMU uucaamMu. | [lonb3yroTcs anropuTMoMm perieHus
CocTaBIIOT aNropuT™M 3a/1au.
peuieHus 3aaad. CocTaBisIOT KpaTKYIO 3alKCh K 3a/a4e.
[Tonw3yroTes anropuTMomM Haxonsar Bonpoc 3anayu.
peleHus 3a1a4 B 1 nercTBue [1anupyroT X0 penieHns 3a1a4u.
DopMynHUpYIOT OTBET K 3a4aue.
CocTaBnsoT yciI0BUE 3aJ]a4H 10
KpaTKOW 3aIucu
78 | KonrpompHas pabota Pa6ota mo BrinonHstoT 3a1aHus BBINOIHAIOT 3a1aHUSI KOHTPOJIBHOM
o Pa3HOYPOBHEBBIM KOHTPOJILHOM paboTHI C paboThI.
teme Ne 5 VHUBHTyAJIbHBIM ITOMOIIBIO KAJIBKYJIATOPA
«IIpoueHTbI» KapTOUYKaM — 3a/IaHUsM 110

TEME




79 | Pabora Hax Pa3bop u ucnpasnenue Hcnpaisror ommokH, Paz0upator 1 UCpaBIsAIOT OIINOKH,
OLIMOKAMH. OIMOOK B 33/IaHUSIX B JONYIIEHHbIE B KOHTPOJIBHON | IOMYIIEHHBIE B KOHTPOJIBbHOW paboTe
AHanu3 KOTOPBIX JIOMYIIEHBI pabote
KOHTPOJILHOM OLIMOKHU

paboThI




80 | Humuuap. PazBepTka 1 I'eomeTpuueckue Tena: BBINOJHAIOT yCTHBIE BBINOJIHAIOT YCTHBIE BBIYUCIICHUS.
HUIMH]Ipa HWIMHJP. Y3HaBaHUE, BBIYHCIICHUS. Paznuyaror nunuHAp cpeau Apyrux
Ha3bIBaHUE. Paznuuaror nunusAp cpeau FE€OMETPUUECKUX TEll.
DNEeMEeHTHI HIIUHIPA. JIPYTUX T€OMETpUYeCcKuX Tel. | Ha3bIBaroT ayieMeHThl HUIHHIpA
['eomerpuueckue Gopmel B | HazbIBaroT ameMeHTHI (ocHOBaHUSs1, OOKOBasi TOBEPXHOCTH).
OKpPY’KaroIllleM MUpe. UMIMHPA (OCHOBAHUSA, [IpuBoaAT mpUMepsl pa3IMUHbIX
N3rorosieHue pa3BepTKU OOKOBast MOBEPXHOCTD). MIPUPOAHBIX OOBEKTOB U IPEAMETOB,
HUIMH]Ipa [IpuBonsaT npumepsl CICNaHHBIX PYKaMU YeJIOBEKa, KOTOPbIe
Pa3IUYHBIX TPUPOTHBIX UMEIOT GopMy LIUIUHAPA.
00BEKTOB U MPEAMETOB, BoinonHs0T pa3BepTKy HUIMHAPA HA
C/IEJIaHHBIX PYKaMH Y€JIOBEKa, | HEJIMHOBAaHHOW Oymare
KOTOpBIE UMEIOT (hopMy
LHWIMH]pA.
BrinonHsoT pa3BepTKy
LUWIMHJpa Ha TMHOBAHHOU
Oymare
Koneunble U 0ecKOHeUYHbIE JecsiTHYHBIE 1poou. 'eomeTpuueckmii matepuana — 16 yacon
81 | Hecsatuunast 1po0b, 1 Jecsituunblie 1poou. BrINonHAOT yCTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHMUS.
OOBIKHOBEHHasI OObIKHOBEHHBIE 1pOOH, BBIYHCIICHUS. PacnionaratoT necsiTuyHble 1podH B
po0Ob, CMEIIaHHbIE CMEIlIaHHbIE YHCIIa. Pacrnonaratot necsaTuuHbIe MOPSAJIKE BO3pACTaHUSI U yObIBaHUSI.
qucia YucnuTenb U 3HaMEHaTeNlb | JpoOH B MOPsIIKE Bo3pacTaHusl | YUTAIOT JeCSITHUHBIE IPOOH,
Ipoou. 1 yObIBaHMUSL. 3aMMChIBAIOT UX O] JTUKTOBKY.
YuraroT necaTUUHbIE 1pOOH,
3aMMChIBAIOT UX MO JTUKTOBKY.
HaspiBatoT uncnurens u
3HaMeHaTe b OOBIKHOBEHHON
Jpo0H.
82 | Cokpamenue npodeit 1 Yucnurenb ¥ 3HaMEHaTeNb HasriBaroT yucianTeas u HasriBaroT yucianTeab U 3HaMeHaTeNb
IpoOH. 3HaMeHaTelb OOBIKHOBEHHOI OOBIKHOBEHHOH JpOOH.
Coxkparenue 1pooei. JpooH. CokpaiaroT 0OBIKHOBEHHYIO APOOh
CoxpamiatroT 00bIKHOBEHHYIO
TpOOB.




83 | 3ameHa ecATUYHBIX 3anuch NeCATHYHBIX ApoOel | 3amuChIBAIOT AECATUYHYIO 3anuchIBAIOT AECATUIHYIO IPOOh B
npo0eli B BUJIE B BHUJI€ OOBIKHOBEHHBIX. IpoOb B BHJIE OOBIKHOBEHHOM BUJI€ OOBIKHOBEHHOIA.
0OBIKHOBEHHBIX (Jierkue cimydan).

84 | 3ameHa eCATUYHBIX 3anuch JeCATHUHBIX ApoOel | 3amuchIBaIOT AECATUYHYIO 3anuchIBalOT AECATUYHYIO IpOOh B
npo0eit B BUIE B BU/I€ OOBIKHOBEHHBIX. IpoOb B BU/Ie OOBIKHOBEHHOH | BUJE OOBIKHOBEHHOM.

O0OBIKHOBEHHBIX (Jlerkue ciydan).

85 | Pemenue 3a1a4 Ha Pemenue 3anau Ha Pemenue 3anaun B 1 geiicteue | PaboraroT ¢ Tabauueii B yueOHHKeE.
3aMEHY JIeCATUYHBIX POMOPLUOHATIEHOE 10 KPAaTKOM 3aIlucu [IpousBonAaT pa3dop yclioBus 3a1auu,
npo0eit B BUIE JieNieHue BBIJICJIIOT BOTIPOC 33J1a4M, COCTABIISIIOT
OOBIKHOBEHHBIX KPaTKYIO 3aIUCh, INIAHUPYIOT X0/

penieHus 3a1a4n, GOpMYITHPYIOT OTBET
Ha BOIPOC 3a/1a4u B 2-3 NEHUCTBUSA

86 | 3amena OOBIKHOBEHHBIC TPOOH, BEBITIONTHSIOT yCTHBIC BEITIONHSIOT YCTHBIC BBIYUCIICHUS.
OOBIKHOBEHHBIX CMEIIaHHbIEe YHUCIIA. BBIYHCIICHUSI. Pacrnionaratrotr 0ObIKHOBEHHBIE IPOOH B
npoOeit B BUIIE Uucnurens u 3HaMeHaTenb | PacronaratoT OObIKHOBEHHBIE | MOPSAJIKE BO3pACTaHUSI U yObIBaHUS.
JECATUYHBIX Ipoowu. Ipobu B mopsiike Bo3pacTanusi | YutaroT 0ObIKHOBEHHBIE IPO0H,

CokpaiiieHue 1po0ei. 1 yObIBaHUS. 3aMUCHIBAIOT UX TOJ JUKTOBKY.
3anuch necaTHUHBIX Apobel | UnTaroT 0ObIKHOBEHHbBIE HaspiBarot yncnuTenb U 3HaMeHaTelb
B BHJI€ OOBIKHOBEHHBIX. JpoOu, 3aMUChIBAIOT UX O] OOBIKHOBEHHOM JIPOOH.
Permenune 3anaq Ha JTUKTOBKY. CoxkpaiaroT 00bIKHOBEHHYIO IPOOb.
HAXOXJICHWE YacTH 1esioro | Ha3pIBaroT unuciauTens u 3anuChIBAIOT ICCATUIHYIO TPOOh B
3HaMEHaTelb OOBIKHOBEHHOM BUJIE OOBIKHOBEHHO.
Jpoowu. Pabotarot ¢ Tabnuiieit B yaeOHUKE.
Coxkpainaror 0ObIKHOBEHHYIO [IpousBoasaT pa3dop ycnoBus 3a1aud B
TPOOBK. 2-3 nefCTBUS, BBIICIISIOT BOIIPOC
3anuchIBalOT OOBIKHOBEHHYIO | 3a]au, COCTaBJISIOT KPATKYIO 3aluCh,
IpoOb B BUJIC JCCITHIHOM TUTAHUPYIOT XOJT PEIICHUS 3a1a4H,
(;lerkue cimyuan). (hopMyIHPYIOT OTBET HA BOMPOC 3a7a9u
Pemaror 3agauy B 1 neiictBue
87- | Koneunsie u CocraBieHue anroputma BrIONHSIOT yCTHBIE BEITIONHSAIOT YCTHBIE BBIYUCIICHUS.
88 | OeckoHeuHbIE TPOOH MOJTyYEHUST KOHSYHOH H BBIYHCIICHUS. Pacmoyrararor 0OBIKHOBEHHEIE IPOOH B

O6eckoHeuHO! Apo0Hu.
Knaccudukamms npobeii.
Pemenne 3a1au Ha pacyer
CTOMMOCTH (II€Ha,

PacrnionararoT 0ObIKHOBEHHBIE
JIpOOH B MOPSIAKE BO3PACTAHUS
1 yOBIBaHMUSL.

MOPSAJIKE BO3PACTAHUS U yOBIBaAHUSI.
YutaroT 0OBIKHOBEHHBIE POOH,
3alUCHIBAIOT UX O] JUKTOBKY.




KOJIMYECTBO, 00IIas
CTOMMOCTb )

UuraroT 0ObIKHOBEHHBIE
Ipo0u, 3aMKChIBAIOT UX O]
JTUKTOBKY

HasbiBatot uncnutens u
3HAMEHATEIh OOBIKHOBEHHOM
JpooH.

3anuceIBal0T OOBIKHOBEHHYIO
IpoOb B BUJIE JECSITHUHOM.
BpINOJHAIOT 1eNIeHne Yncel
OKpyYTJISIIOT 1eCATUYHbBIE
IpoOH 10 YKa3aHHOTO pa3psija.
CpaBHUBaIOT OOBIKHOBEHHBIE
NpoOwu, BEIpaXKasi UX B BHJIE
JECSITUYHBIX (JIETKUE CITyYan)
Bripaxkarot gecsiTHaHbIC JpooH
B BU/I€ MPOIICHTOB.
[IpouzBoasT pazdbop ycnoBus
3agaud B 1 nelictBue

Ha3spIBaroT 4rcnuTeNlb U 3HAMEHATEIb
O0OBIKHOBEHHOM JIpoOH

3anuchIBalOT OOBIKHOBEHHYIO APOOH B
BUJE NECATUYHOM.

BrInonHAOT feneHue yncen
OKpyTJISIIOT IeCATUYHBIE IPOOH 10
YKa3aHHOTO pa3psija.

CpaBHHBAIOT OOBIKHOBEHHBIE JIPOOH,
BBIpaXKasi UX B BUJIC ICCATUYHBIX.
Bripaxkatot gecsiTuuHbie JpoOH B BHUIE
IIPOIEHTOB.

[IpousBoaat pa3dop yclioBus 3a1auu,
BBIJICIISTH BOIIPOC 33]1a4H, COCTABIISIOT
KPaTKYIO 3aIUCh, INIAHUPYIOT X0/
penieHus 3a1a4n, GOpPMYITHPYIOT OTBET
Ha BOIIPOC 3aJIa4H.

[IpuMeHAOT IpaBUIIO 3aMEHBI
OOBIKHOBEHHBIX JIpOOEil pu pelIeHUH
3a/1a4y
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Konycsl. YceuenHslit
KoHyC. Pa3zBepTka
KOHYycCa

['eomeTpuueckue Tena:
KOHYC.

Y3HaBaHMe, Ha3bIBaHUE.
DneMeHTHI KOHYyca.
I'eomerpuueckue Gpopmsl B
OKPYXKaIOIIEM MHUPE.
Beinonnenue yeprexa

pa3BepTKH

KOHYyCa

BBINONHAIOT yCTHBIE
BBIYHCIICHUSI.

PasznnuaroT koHYyC cpeau
JIPYTUX T€OMETPUUYECKUX TE.
Ha3zbiBaroT a51eMeHThI KOHYCa
(ocHOBaHwMs1, OOKOBAS
MTOBEPXHOCTB).

[IpuBOasAT IpUMEPHI
Pa3IMYHbIX TPUPOIHBIX
00BEKTOB U MPEAMETOB,
CETIaHHBIX pyKaMH 4€JIOBEKa,
KOTOpbIe UMEIOT (hopMy
KOHYyca.

BeInonHar0T pazBepTky
LWIMHpa Ha TMHOBaHHOU
Oymare (C MOMOIIBIO MA0I0HA)

BBINONHSAIOT yCTHBIE BBIYMCIICHUS.
Paznuuaror KoHyC cpeau Ipyrux
TFE€OMETPUUYECKUX TEIL.

Ha3piBaroT 31eMeHThl KOHYyCca
(ocHOBaHUs, 6OKOBasi IOBEPXHOCTH).
[IpuBonaT mpuMepsl pa3IMUHbIX
HIPUPOIHBIX OOBEKTOB U MPEIMETOB,
CETIaHHBIX PyKaMH Y€JI0BEKa, KOTOpbIe
uMeroT popMy KoHyca.

BrinonHs0T pa3BepTKy LUIMHAPA Ha
HEJIMHOBAHHOW Oymare
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3aMeHa CMENTaHHOTO

CMelraguple Yucia.

BbInonHA0T yCTHBIE

Bremonasior YCTHBIC BBIYHCJIICHUA.

91 | yMcna necATUYHON Yucnurens U 3HaMEHATeNb | BBIYMCIICHHUS. Pacnionaratot necsituuHble 1podu B
Ipo0bI0 po0u. PacnonararoT necsaTudHble MOpSAKE BO3pacTaHUs U yOBIBaHUSI.
3anuch CMEIIaHHBIX YUCEN | IpoOU B MOpsIKe Bo3pacTaHusd | UMTaroT AecATHUHBIE ApOOH,
B BUJIE JACCATUYHBIX ApOOCH. | 1 yObIBaHUSI. 3aMUCBIBAIOT MX MO TUKTOBKY.
BeipaxeHue necsTHYHbIX HaspiBarot uncnurens u Ha3piBaroT uncnauTenb ¥ 3HaMeHaTeINb
npoOeil B BUJIE MPOLIGHTOB. | 3HAMEHATENIb OOBIKHOBEHHOMH OOBIKHOBEHHOH JIpO0OH.
Pemenue 3anau Ha apo0u. 3anuChIBAalOT CMELIAHHOE YKCIIO B BUJIE
IIPONOPLUOHAIBHOE 3anuchIBalOT CMEIIAHHOE JECSITUYHOM Ipoou.
JiefieHue YHCII0 B BUJE AECCATUYHOM Pemator 3agauy B 2-3 neiictBus
npoOu (JIeTKHe cirydan).
Pewator 3agauy B 1 nelictBue
92- | Apudmernueckue Brinonnenue Boinonustor apupmernueckue | BemmonHsior apudmernyeckue
93 | meiicTBUSA C LENBIMU apudMeTHIecKuX JeUCTBUSA C LEIbIMU U JeUCTBUS C LENbIMU U IPOOHBIMU
u NeMCTBUH C LENBIMH U JPOOHBIMU YHCIAMHU C YHCIIaMU.
JPOOHBIMU YHCIAMU JPOOHBIMU YHCIIAMHU. MIOMOILBIO KaJIbKYJIATOPA. Pemator 3agaun B 2-3 neiictBus,
Pemenue 3anau Ha Bpems Pemrator 3amaum B 1 nefictBue | CTPOST aJrOPUTM PEILICHHS
(Hadasa, KOHell,
POJOKUTEIBLHOCTD
COOBITHSI)
94 | KonrpompHas pabora Pa6ota no BrimosHstoT 381201 BBINOJHAIOT 3a1aHNSI KOHTPOJIBHOM
Ne 6 o Pa3sHOYpPOBHEBBIM KOHTPOJILHOM paboThI C paboTHI
teme «KoHe4yHbIe 1 WH/IMBUTYaJIbHBIM MTOMOIIIBIO KaJIbKYJISITOpa
OeCKOHEUHbIE KapTOUKaM — 3aJJaHHsIM IO
JIpOOM» TEME
95 | Pabota Hax Pa36op u ucnpasnenue HcnpaBistor omuokH, Paz0upatoT 1 HCHPaBIAIOT OINOKH,
ommrOKaMu. OIIMOOK B 331aHUAX, B JIOTYILIEHHbIE B KOHTPOJIBHOW | JOMYILEHHbIE B KOHTPOJIbHOU padoTe
Ananus KOTOPBIX JOMYIIECHBI pabote
KOHTPOJIbHON OILINOKH.

paboThI
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ITocTpoenue 1
CUMMETPUYHBIX
uryp
OTHOCHUTEJIBHO OCH
CHAMMETPUU

[Ipenmersl,
reoMeTpudecKue GUrypsl,
CUMMETPHUYHO
PAacIoyI0KEHHbIE
OTHOCHUTEJIBHO OCH
cummerpuu. [locrpoenue
reoMeTpuuecKux Guryp,
CUMMETPUYHO
PacIoI0KEHHBIX
OTHOCHUTEJIBHO OCH
CUMMETPHUHU

BbInonHA0T yCTHBIE
BBIUUCIICHHSL.

Haxopsar napsr ¢uryp,
CUMMETPUYHBIX OTHOCHUTEIIBHO
OCH CUMMETpPUHU

Haxoasar Ha n300pakeHusX U B
KJIaCCE CUMMETPUYHBIE
(burypsl (MpeaMeTsi).
[IpuBoasAT npuMepsI
Pa3IUYHBIX CUMMETPUYHBIX
MIPUPOJHBIX OOBEKTOB U
IIPEIMETOB, CeaHHbIX
pyKamH yenoBeKa.

IIpoBOIAT OCH CUMMETpPUU HA
reOMEeTPUUYECKUX PUTrypax

BbINONHSAIOT yCTHBIE BBIYUCIICHUS.
Haxopasar napsel ¢puryp, CMMMETpUYHBIX
OTHOCHUTEJIBHO OCU CUMMETPUU
Haxopsar Ha n300pakeHusIX U B Kjlacce
CUMMETPUYHBIE (PUTYPBI (TIPEIMETHI).
[IpuBoasT mpUMEpHI pa3IUYHbIX
CUMMETPUYHBIX TPUPOJHBIX 00BEKTOB
U NIPEIMETOB, CJICJIaHHBIX PYKaMHU
4eJI0BEKA.

[IpoBoIAT OCH CUMMETPUH Ha
reOMETPUUECKUX PUTypax.
Hcnonp3yroT KanbKy, 4TOOBI
IIPOBEPUTH, SABIISIOTCS JIM BE (PUTYPHI
CUMMETPUYHBIMU OTHOCUTEIBHO
IPSIMOIA.

Paccyxnarot, nmouemy npsiMble
SIBJIIOTCS (HE SIBJISIFOTCS) OCSIMU
CUMMETPUH 33JaHHBIX T€OMETPUUECKHUX

¢uryp

Bce neiicTBuA ¢ 1ecCATHYHBI

MM, 00bIKHOBEHHBIMH IPO0SIMHU U LeJbIMU YHCcIaMu. ['eoMeTpuyecknii maTepuad - 28 yacon
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CnoxxeHue u 1
BBIUUTAHUE
LEJIBIX YUCEI

Otpabotka
BBIYMCIIMTENIHLHBIX HABLEIKOB
CJIOJKEHMS, BEIYUTAHUS
IIENIBIX YHCEI U JECATUUHBIX
Ipobeii.

Breruntanue aecaTUUHON
JpoOH U3 IEJIOTO YHUCIIA.

BBINONHAIOT yCTHBIE
BBIYHCIICHUSI.

YuraroT nessle uucia u
JeCSITUUHBIE pOooH,
3alMChIBaTh UX O] IUKTOBKY.
Beimonsstot apupmeTrueckue
NENCTBUS C JECATUUHBIMU
JIpoOsSIMHU M LIEIBIMH YHCTIaAMHU.
BocnpousBoasr B ycTHOM peun
JITOPUTM MUCbMEHHOIO
CIIOKEHUSI U BBIUUTAHUS B
IIPOLIECCE PELICHUS IIPUMEPOB.
CocraBiATh IpUMeEpHI HA
CJIO’KE€HHE, BEIYUTAHUE Ipo0eit

BBINONHSAIOT yCTHBIE BBIYUCIICHUS.
UuTaroT Lesble Yuciaa U JeCcsITHUHbIE
JpoOu, 3aMUCHIBATh UX MO TUKTOBKY.
BoinonusoT apupmeTrueckue
JeUCTBUS C JECATUYHBIMH IpOOSIMHU U
LEJIBIMHU YNCITAMH

BocnponsBoasr B yCTHOM peun
QJITOPUTM MUCbMEHHOI'O CII0KEHHUS U
BBIYUTAHUS B MIPOLIECCE PEIICHUS
MIPUMEPOB.

CocTaBnsioT IpuMepsI Ha CI0KEHHE,
BbIUUTaHUE APOOEH U IeNBIX YuCell.
Cokpamarot fecaTuIHbIe 1poou.




U LEJIBIX YHCcen (JIeTKUe
CITydan).

3anuchIBAIOT ACCATUYHBIC APOOH,
BBIpAXKask X B OJWHAKOBBIX JIOJAX.

98 | Cnoxenue u OTtpaboTka BocnpousBoasT B ycTHOM peunt | BeimodHsroT apudmernueckue
BbIUUTAHUE BBIYUCIIUTENIbHBIX HABBIKOB | aJITOPUTM NMHCbMEHHOI'O JeUCTBUS C LENbIMU YUCIIaMHU.
EJIBIX YUCell CJIO’KEHUS], BBIUNTAHUS CJIO’KEHUS U BEIYUTAHUS B BocnpousBoasT B ycTHOU peun

LEJIBIX YHCEIL. Ipolecce pelIeHus IPUMEPOB. | aITOPUTM MUCHbMEHHOTO CI0XKEHUS U
CocTtaBisTh MpUMeEpHI HA BBIUMTAHUSA B TIPOIIECCE PEIICHUS
CJIO’KE€HHE, BEIUUTAHUE IpOOel | MpUMEpOB.
Y LEJIBIX YKcel (JIeTKue CocTaBIsiIOT MPUMEPHI Ha CIIOKEHHE,
cliydau). BBIYMTAHUE IPOOEH U LIETbIX YHCEI.

99 | Cnoxenue u Otpabotka BocnpousBoasaT B ycTHOM peun | BeimonHstor apudmernyeckue
BBIYUTAHUE BBIYUCIIUTENIbHBIX HABBIKOB | aJITOPUTM NHCBMEHHOTO JeUCTBUS C JECSTUYHBIMU IPOOSIMHU
JECATUYIHBIX Apo0eit CJIO’KEHUSI, BHIYNTAHHS CIIO’KEHUS M BEIYUTAHUS B BocnpousBoasT B ycTHOU peyn

JECATUYHBIX ApoOeil. Ipolecce pelIeHus IPUMEPOB. | aITOPUTM MUCHMEHHOTO CI0XKEHUS U
CocTaBisTh MpUMEpPHI HA BBIYMTAHUS B IIPOLIECCE PEILICHHS
CJIO’KE€HHE, BEIYUTAHUE IpOOei | MpUMEpOB.
Y LEJIBIX YuCcel (JIeTKue CocTaBIsIOT MPUMEPHI Ha CIIOKEHHE,
cly4au). BBIYUTAHUE IPOOEH.
CoxkpalaroTt JecsiTHUHbIE TpooH.
3anuChIBAIOT JIECATUYHBIE IPOOH,
BBIpa)kasi UX B OJIMHAKOBBIX JOJISIX.
100 | Cnoxenue u OtpaboTka CocraBnaTs mpuMepsl Ha Bemonsstor apudmeTrueckue

BBIUHUTAHUE
JECATHUYHBIX Tpo0eit

BBIYUCITUTENLHBIX HaBBIKOB
CJIO’KEHUS], BHIUNTaHUS
JECSITUUHBIX APOOEH.

CJIO)KE€HUE, BEIYUTAHHE JIpo0eii
U 1eNTbIX Yucen (Jlerkue
ciyyan). BocripousBost B
YCTHO# peyr alropuTM
IINCBMCHHOTO CIIOKCHUS U
BBIYMTAHHS B TPOIIECCE
peuIeHust IpUMEPOB.

NENCTBUS C JECATUYHBIMU JIPOOSMU U
LEJIBIMHU YNCITAMH

BocnponsBoAT B yCTHOM peun
QJITOPUTM MUCbMEHHOI'O CIIOKEHHUS U
BBIYUTAHUS B IIPOLIECCE PEIICHUS
MIPUMEPOB.

CocTaBnsioT IpuMepsI Ha CI0KEHHE,
BbIUUTAHUE APOOEH U IeNBIX YuCel.
Cokpamarot 1ecaTudHbIe 1poOu.
3anuChIBAIOT JIECATUYHBIE IPOOH,
BBIpaXkasi X B OJIMHAKOBBIX JOJISX.
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Crnoxenue u
BBIYUTAHHE

L CJIbIX YUCCIT N
JECATUYHBIX TPOOeCi

Ortpabotka
BBIYUCIIUTEIILHBIX HABBIKOB
CJIOKCHH A, BbIYUTaHUA
IEJTBIX YUCEIT U IECITUIHBIX
TIpoOeii.

BocnpousBogAr B yCTHOM pedyn
QJITOPUTM IHUCbMEHHOIO
CJIO’KEHUS U BEIYUTAHUS B
IIpoIeCcCe PELIEHUs IPUMEPOB.
CocraBnaTh NpuMephl Ha
CJIO’KE€HHE, BEIUUTAHUE 1po0eit
U LEJIBIX YHCcen (JIeTKUe

clTydan).

Brmonssior apudmernaeckue
NEHCTBUS C NECATUYHBIMU IPOOSMU U
LEIBIMU YUCTIAMU

BocnpouzBoast B yCTHOM peun
QJITOPUTM MUCbMEHHOI'O CIIOKEHHUS U
BBIUMTAHUS B IPOLIECCE PEILICHUS
IIPUMEPOB.

CocTaBisioT IpuMeEphI Ha CI0KEHHE,
BBIUMTAHUE APOOEH U IENBIX YUCell.
CoxkpalaroT qecsiTHYHbIE TPoOH.
3anuChIBAIOT IECATHYHBIE IPOOH,
BbIpaxasi X B OJIMHAKOBBIX JOJISX.

102 | Pemenue 3a1a4 Ha Pemenue 3agau Bocnpou3BozdT B ycTHOM peun | Pemiarot 3agaum, cojepxaime
CIIOKEHHE U coJieprKalire OTHOLICHHS QJITOPUTM MHUCHbMEHHOTO OTHONICHUS «OOJIbIIE HA...)», «MEHBIIIE
BBIUHMTAHUE LIEIIBIX «OOJIbLIE HA...», «MEHBLIE | CIIO)KEHUSI U BHIYUTAHUS B Ha...».

YHCeN U IECATUYHBIX Ha...» rpolecce penieHus npumepoB. | [ImanupyroT xon peuieHus 3aaa4u
IpOOeii. Pemaror 3agaun, conepxaiine

OTHOIICHUS «OOJIbIIE HA...»,

«MEHBIIE HA...»

103 | YMHOXeHHuE U Otpabotka BbInonHSAIOT yCTHBIE BbINONMHAIOT yCTHBIE BBIYUCIICHUS.
JIEJIEHNE BBIUNCJIUTEIbHBIX HABBIKOB | BBIUMCIICHHUS. Ha3piBatoT KOMIOHEHTHI JeiicTBUS (B
LEJIbIX YUCell MUCBbMEHHOTO YMHOXeHHs, | Ha3pIBalOT KOMIIOHEHTHI TOM YHCJIE B IPUMEPax).

JIEJIEHUS LENbIX YUCEIl NeiicTBuUs (B TOM 4HCIIe B [onp3yroTes TabauLel yMHOKEHHUS.

pUMepax). CpaBHUBAIOT Li€JIbIE YKCTIA U

[Tonp3yroTcs Tabauuen JeCATUYHbIE JPOOH.

YMHOKEHHUS. BbINONMHAIOT BEIYHUCIEHUS TUCHMEHHO.
[IpoBeps0T NPaBUIBHOCTH CBOMX
BBIYUCIICHHH 10 YU€OHUKY.
BocnpousBoasT B ycTHOM peun
QJITOPUTM MUCHbMEHHOT'O YMHOXKEHUSI B
IIPOLIECCE PELICHUs] IPUMEPOB.

104 | YMHOXEHUE U Otpabotka BrInonHA0T yCTHBIE BBINOMHAIOT yCTHBIE BBIYUCICHUS.

JACIICHUC
HOEJIBIX YUCCII

BBIYUCIUTCIIPHBIX HABBIKOB

BBIYHCIICHHUA.

HazpiBatoT KOMIOHEHTHI IEHCTBUS (B
TOM YHCJIC B TIPUMEpPax).




IMUCBbMCHHOI'O YMHOKCHMU,
JCIICHUA IEJIbIX YHUCCII

Ha3pBaroT KOMIIOHEHTHI
NercTBUS (B TOM YHCIIC B
IIpUMeEpax).

[Tonw3yrorcs Tabnuiei
YMHOXCHHS.

[Monp3yroTes Tabaumeld yMHOKEHHS.
CpaBHMBAIOT LIeJIbIE YHCIIA U
JECSITHYHBIC TPOOH.

BhINONHAIOT BEIUUCIIEHUS THCBMEHHO.
[IpoBepsr0T NPaBUIBHOCTH CBOUX
BBIYMCIICHUH 110 yUEOHUKY.
BocnpousBogAr B yCTHOM pedyn
QJITOPUTM MCbMEHHOTO YMHOKEHHUSI B
poIecce PeHIeHUs] IPUMEPOB.

105 | YMHOXeHHE 1 Otpabotka BeimonHsiroT ycTHBIE BBIOTHSIOT YCTHBIE BEIYUCICHUS.
JieNieHHe BBIYUCITUTEIILHBIX HABBIKOB | BBIYMCIICHUSI. Ha3piBatoT KOMIIOHEHTHI JecTBUS (B
IeTBIX YHCEl, NHCEMEHHOTO YMHOXKEHUsI, | Ha3pIBaroT KOMITOHEHTEI TOM YHCIIE B IPUMEPAX).

JeCATUYHBIX Apo0eit JIeTICHHSI LIEJBIX YHCeN U JeicTBUS (B TOM YHCIIE B [Monp3yroTes Tabauend yMHOKEHHS.
JECATHYHBIX APOOCH. npuMepax). CpaBHUBAIOT II€TIbIC YKCTIA U

[onp3yroTcs Tabmumen JeCATUYHBIE POOH.

YMHOXCHHUSL. BBIOTHSIOT BBIYHUCIICHHS TUCEMEHHO.

CpaBHMBAIOT IIEIIBIEC YHCITA U [TpoBepsr0T NPaBUIBHOCTH CBOUX

JeCATHYHBIE IPOOH. BBIYHCIICHUH 10 yYEOHHKY.
BocnpounsBoasr B yCTHOM peun
QJITOPUTM MHUCbMEHHOTO YMHOKEHHSI B
MIPOIIECCE PEHICHHsSI TPUMEPOB.

106 | YMHOXeHUE U OTtpaboTka BhINONHAIOT yCcTHBIE BBINONHAIOT yCTHBIE BBIYMCICHHUS.

JIeJIeHue
HEIBIX YHCE,
JECATUYHBIX Tpo0ei

BBIYUCIUTCIIBHBIX HABBIKOB
MACbMEHHOTO YMHOXKECHUS,
JCJICHHUA ICJIBIX YUCCI U
JECATUYHBIX ApoOeil.
Beipaxenue uucern,
MIOJIYYEHHBIX IIPU
HN3MCPCHUU B BUJIC
JECATUYHBIX ApOOei.

BBIYHCIICHUSI.

Ha3piBatoT KOMIIOHEHTHI
NecTBUS (B TOM YHUCIIE B
pUMEpax).

[Tonw3ytorcs Tabnuiei
YMHOKEHHUSL.

CpaBHUBAIOT LIEJIbIEC YKCIIA U
JeCATUYHbIE JPOoOU.
BEITOTHAIOT BEIYUCTICHUS

MHUCbMEHHO (JIETKUE CITy4aHu).

Ha3biBatoT KOMIOHEHTHI IeHCTBUS (B
TOM YHCJIE€ B IPUMEPAX).

[Tonb3yrorcs Tabnuel yMHOKEHHUS.
CpaBHUBAIOT LiEJIbIE YHCTIA U
JECSITUUHBIE TPOOH.

BBINOMHAIOT BEIYUCIEHNS TUCBMEHHO.
[IpoBeps0T IPaBUILHOCTH CBOUX
BBIUUCIICHUH 110 YUeOHUKY.
BocnponsBoasr B yCTHOM peun
QJITOPUTM MUCHbMEHHOI'O YMHOXKEHHUSI B
IIpOIECCE PELIEHUS IPUMEPOB.
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YMHOXEHHE U
JeJIEHUE

LENBbIX YHCE,
JECATUYHBIX Tpo0ei
B PEIICHUH 3aj1a4

Pemenue 3amau Ha
MPONOPLIMOHATIBHOE
JIeJIeHue

Pemator 3agauy B 1 nelictBue

[IpousBoasaT pa3dop yclioBHs 3a/1a41 B
2 neicTBUS, BBIICIISIOT BOIIPOC 3a/1a4H,
COCTaBIISIOT KPATKYIO 3aIHUCh,
TUTAHUPYIOT XOJ] pEIICHUS 3a]1a4H,
(hOpMyIIMPYIOT OTBET HA BOMPOC 337291

108 | YMHOXeHUE U Penrenue 3amau Ha Pemaror 3agauy B 1 neiictBue [TpousBoasAT pazdop ycioBUs 3a1a94 B
JIeJIeHNE IPONOPLUOHAIIBHOE 2 NefcTBUS, BBIICISIOT BOIIPOC 331a4H,
LEJIBIX YUCEIL, JIeJICHNE COCTaBJISIOT KPaTKYIO 3aIUCh,
JECATUYHBIX Apo0eit IUIAHUPYIOT XOJ1 PELLICHUs 3a]auu,

B PELIEHUH 3a1a4 (opMyIHMPYIOT OTBET HA BONIPOC 33Ja4u

109 | YMHOXeHUE U Otpabotka CpaBHUBAIOT LI€NbIE YKCA U BBINONHAIOT yCTHBIE BHIYUCIICHMUS.
JIEJICHNE BBIYUCIIUTENBHBIX HABBIKOB | JIECSTUYHBIE IPOOH. Ha3piBatoT KOMIIOHEHTHI ieiicTBUS (B
LEJIbIX YUCEIl, [UCbMEHHOTO YMHOXEHHUS, | BBINOIHAIOT BbIUKCIEHUS TOM YUCJIE B IPUMEPAX).

JECATUYHBIX ApoOeit JIEJIEHUS LENbIX YUCEI U MUCBMEHHO (JIETKHE CIIydan). [Tonp3yroTes TabauLel yMHOKEHHUS.

B PEIICHUHU 3a7a4 JECSITUUHBIX APOOEH. Pemarot 3agauy B 1 neiicteue | IIpousBoasat pa3dop ycinoBus 3ajauu B
Bripaxenue uucern, 2-3 neicTBUS, BBIIEISIIOT BOIIPOC
MOJIyYEHHBIX IIpU 3a/1a4M, COCTaBIISAIOT KPAaTKYIO 3aIUCh,
MU3MEPEHHUH B BUJIE IUTAHUPYIOT XOJI PELEHUS 3a1a4H,
JECSITUUHBIX APOOEH. (hopMyJIHpYIOT OTBET HAa BOIIPOC 3a7aun
Pemenue 3ana4, cBA3aHHBIX
C IIPOTrpaMmoit
npoHILHOTO TPyJia

110 | ITocTpoenue IIpeamersl, BrINonHAOT yCTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHMUS.
CUMMETPUYHBIX reoMeTpudeckue QUrypsl, BBIYHCIICHUS. [IpaBUIBHO OOBSICHSIOT, SBIISIOTCS JIX
buryp CUMMETPUYHO [IpaBuibHO OOBACHSIOT, TOYKH CUMMETPUUYHBIMU JPYT APYTY
OTHOCHUTEIIBHO pacrojoKeHHbIE SIBJIAFOTCSI JIX TOYKU OTHOCHUTEIIBHO LIEHTPa CHMMETPHH.
LEHTpa OTHOCHUTEJIbHO TOUKH. CUMMETPUYHBIMU ApYT Apyry | Haxoast mapsl ¢puryp, CMMMETpUYHBIX
CUMMETpUN [lenTp cummeTpun. OTHOCHUTEIIBHO LIEHTpa OTHOCHUTEJIBHO TOYKH.

IToctpoenue
TeOMEeTPHUECKUX PUryp,
CUMMETPUYHO
PacoJIOAKEHHBIX
OTHOCHUTECJIBHO TOYKHN
(LIeHTpa CUMMETPHH)

cummetpun. Haxonat napbl
¢buryp, CHMMETPUYHBIX
OTHOCHUTENIbHO TOUKH

HuddepenunpyoT Gurypsi,
OpPHAMEHTHI, IPEIMETHI, UMEIOIIHNE OCh
Y IICHTP CUMMETPHUH
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Pewenne npumepos
B 2-

Haxoxnenue 3HaueHus
YUCJIOBOTO BBIPAKEHUS,

Ha3sBaroT KOMIIOHEHTEI
NENUCTBUI (B TOM YHCIIC B

Ha3piBatoT KOMIIOHEHTHI 1EUCTBUH (B
TOM YHCJIE B IPUMEPax).

4 nevicTBus cocrosero u3 3—4 IIpUMeEpax). OnpenensitoT nopsii0K JeMCTBUIM B
apudmernyeckux aeucTuil | OnpenenstoT nopsaoK YHCIIOBBIX BBIPAKCHUSIX.
(Bce mercCTBHS). JeCTBUI B YHUCIIOBBIX Cobmronarot opdorpaduueckuit
Pemmenue 3a1a4 npocThIx BBIPKCHUSX. PEXKHM.
3a1a4y Cobmoaror Haxopsar 3naueHust apuMeTHIeCcKux
opdorpadudeckuii pexxum. BBIPKCHHM.
Haxonst 3nHaueHus BocnpousBogAr B yCTHOM pedyn
apu(MeTUYECKUX BBIPAKEHUN | QJITOPUTM MHUCbMEHHOTO YMHOXXEHUS U
B npeaenax 100000. JIJICHUS Ha TPEX3HAUYHOE YHUCIIO B
BocnpousBoasT B yCTHOM peun | MpoLecce pelieHus MpruMepoB.
ITOPUTM MUCBMEHHOTO CpaBHUBAIOT CIIOCOOBI PELICHUS
YMHOXEHHUS U IEJICHUS Ha BHEIIIHE [TOX0KHUX IPUMEPOB.
TPEX3HA4YHOE YHCIIO B [TpousBoasaT pa3bop ycIoBHs 3a/1a4H,
MIPOLIECCE PEIICHUS IPUMEPOB | BBIACTSAIOT BOMPOC 33/1a4H, COCTABIISIOT
C TIOMOIIBIO YUUTEIIS KPaTKYIO 3aIUCh, TUIAHUPYIOT X0/
peteHus 3a1a4u, GOPMYITHPYIOT OTBET
Ha BOIPOC 3aJ1auu
112 | OGoOmaromumii ypox Haxoxenue 3HaueHust Haxoxnenue 3HaueHus HazpIBatoT KOMIOHEHTHI JIEHCTBUM (B
0 TeMe YHCIIOBOTO BBIPAKECHHUS, YHCIIOBOTO BBIPAKCHUS, TOM YHCJIE€ B IPUMEPAX).

«YMHOXEHHE U
JIEIICHUE MEIBIX U
JIECATHYHBIX
Ipobein»

cocrosuiero u3 3—4
apuMeTUIECKHUX JeHCTBUN
(Bce neicTBus).

Pemenne 3agad mpocTeIx
3a/1a4y

cocrosiero u3 3—4
apupMeTUYECKUX JEHCTBUN
(Bce nmeicTBus).

Pemenwue 3a1a4 mpocThIX 3a1a9

OnpenenstoT NopsoK JEUCTBUI B
YHCIIOBBIX BBIPAXKEHUSIX.

Cobmronatot opdorpaduueckuit
PEXHM.

Haxopdat 3HaueHust apupMeTH4ecKux
BBIPa)KCHUIA.

BocnpousBoasT B ycTHOM peun
QITOPUTM MUCbMEHHOT'O YMHOXKEHHUS U
JIEJIEHNS] HA TPEX3HAYHOE YNCIIO B
IIPOLIECCE PELICHHS] IPUMEPOB.
CpaBHMBAIOT CIOCOOBI PELICHHUS
BHEIIHE MOX0XKUX TPUMEPOB.
[IpouzBoasaT pazbop ycroBHs 3a/1auu,
BBIIEIISIOT BONIPOC 337a4d, COCTaBIISIIOT




KpaTKYIO 3aIUCh, IJIAHUPYIOT X0/
pelieHus 3a1a4u, GOpMyIHpPYIOT OTBET
Ha BOIPOC 3a/1a4u

113 | KonrposnbHas pabora Pabota o BeimonsaoT 3aganus BhInonHAo0T 3ajaHU KOHTPOJIBHON
Ne 7 no Teme pa3HOYPOBHEBBIM KOHTPOJILHOU paboThI (JIeTKuii | paboThl
«YMHOXEHHE U VH/IMBUYaJIbHBIM BapHaHT)

JIEJIEHNE LEIbIX KapTOUYKaM — 3a/1aHUsM 110
YHCIIe U AECATUYHBIX TeMe
TIpobein»

114 | Ananus Paz6op u ucnparnenue HcnpaBnstoT ommoku, Pa30uparoT 1 UCIPaBIISIFOT OIMHUOKH,
KOHTPOJIbHOM OmMOOK B 33/IaHUSIX B JIOMyIICHHbIE B KOHTPOJIBHON | IOIMYIIEHHBIE B KOHTPOJIBLHOU paboTe
paboThI KOTOPBIX JOMYLIECHBI pabote

OINOKHU

115 | 3anuck JecATUYHBIX Anroputm paboThI ¢ BbInonHAIOT ycTHBIE BBINONHAIOT yCTHBIE BBIYUCICHHUS.
npo0eit Ha KAJIBKYJIATOPOM. BBIYMCIICHHUS. Pasbupatorcs B ycTpoiicTBe
KaJIbKYJIATOpE HaGop necsatuunbix npobeit | Pa3Ouparorcs B ycTpoiicTBe KaJIbKYJISATOpA.

Ha TabJI0 KaJbKYJIATOPA. KaJIbKYJISITOpA. [Tonp3yroTes anropuTMoM padboThl Ha

Beruucnenus Ha [Tonp3yroTCs anropuTMoM KaJIbKYJISTOpE.

KaJbKYJIATOpE (BbIpaXKeHUsI | pabOTHI Ha KAJIbKYJISITOPE. [Ipou3BoaAT BbIUKCIIEHUS Ha

C JIeCATUYHBIMU JIpo0siMu). | IIpon3BOAAT BIUMCIIEHUS Ha KaJbKYJISATOpE.

[TpoBepka NTUCHMEHHBIX KaJIbKYJISITOPE. [TpoBepsr0T NUCHMEHHBIE BBIYHCICHUS

BBIYUCIICHUH C TIOMOIIbIO IIpoBepstoT nUCEMEHHBIE C TMOMOMIBIO KAJIbKYJIATOpa U HA000POT.

KaJIbKYJIATOpA U HA00OPOT | BBIUMCIIEHMS C TIOMOUIBIO Pemrarot 3agaum ¢ moMoImib10
KaJIbKYJSITOpPa U HA000pOT KaJIbKYJISITOpa

116 | Bemmonnenue [ToBTOpEeHuEe paboThI € BrINonHAOT yCTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHMUS.

BBIYHCJICHUN Ha
KaJIbKyJATOpE 0€3
OKpYTJIEHUS

KaJIbKYJIITOPOM.

Habop necsatuunbix apodeit
Ha TabJI0 KambKynaTopa 0e3
OKPYTJICHUSI.

Brraucnenus Ha
KaJIbKYJISATOPE (BBIPOKCHUS
C IECATUYHBIMU APOOSIMH).
ITpoBepka MUCbMEHHBIX
BBIUMCJICHHH C IIOMOIILIO
KaJIBbKYJIATOpa U HA000poT

BBIYHCIICHUS.
Pazbupatorcs B ycTpoiicTBe
KaJIbKYJIATOPA.

[Tonw3yrores anropuTMoM
paboThI Ha KAIbKYJIATOpPE.
[Ipou3BoAT BbIUKCIICHUS Ha
KaJIbKYJISITOPE.

[IpoBepst0oT NUCHEMEHHBIE
BBIYHCIIEHHS C TIOMOLIBIO
KaJIbKYJISITOpa U HA000pOT

Paz0upatorcs B ycTpoiicTBe
KaJIBKYJIATOPA.

[onp3yroTcs anropuTMoM paboThl Ha
KaJIBKYJIATOPE.

[Ipon3BOAAT BEIYMCIIEHHS HA
KaJIBKYJIATOPE.

[IpoBepsIOT NUCHMEHHBIE BHIYMCIICHUS
C MOMOMUIBIO KAJIBKYJIATOPA U HA000POT.
Pemraror 3agaun ¢ NOMOILBIO
KaJIBKYJIATOpA




117 | Ilnomans [Tmomaas reomeTpudecko | BINOIHSIOT yCTHBIE BBINOJHSAIOT YCTHBIE BBIYNCIICHHUS.
IIPSIMOYTOJIBHHKA, ¢urypel. OO03HaueHue: S. | BBIYUCICHUS. OnpenenstoT NpuOIU3UTEIbHYIO
KBajpaTa Brruncnenue miomanu Onpenensitor IJIOLIA/1b IPSIMOYTOJIbHUKA U KBajpaTa

IIPSIMOYTOJIBHUKA U IPUOIIN3UTENBHYIO IIJI0IIAIb C IIOMOILBIO MATETKH.
KBajpaTa MIPSIMOYTOJIbHMKA U KBaJpaTa ¢ | 3alMChIBAIOT IUIOLIA/lb
IIOMOIIBIO NAJIETKH. IPSIMOYTOJIBHAKA U KBaJpaTa ¢
3anuchIBaIOT IUIOLIA/b IIOMOLIBIO KBaJIPpaTHBIX CAHTUMETPOB.
IpsIMOYroJibHUKA U KBazapaTa ¢ | [lonb3yroTcst mpaBuioM u GopmyIioit
IIOMOUIBIO KBaJIpaTHbBIX HaXO0XKACHHUS MJIOLAAN
CaHTHMETPOB IPSIMOYTOJIBHHKA U KBaJpaTa.
BbruncnsaTe miiomna e npsiMoyrojibHUKa
Y KBaJpara.
CpaBHUBATh IUIOIIAIU TEOMETPUUYECKUX
¢buryp: kpyra, KBajgpara,
IPSIMOYTOJIbHUKA
118 | IlpeoGpasoBanue 3anuch uncia | B BUze BBINONHAIOT yCTHBIE BBINOSHSAIOT yCTHBIE BBIYUCIICHUS.
npoben poou. BBIYMCJICHMSI. YuraroT 1poOH U CMEIIaHHbIE YHCTIA.

3anuchk cMeIaHHoro yucaa | UurtaroT ApoOM U cCMelIaHHble | 3alMChIBAIOT IPOOU U CMEIIaHHBIE

B BU/JIE HETIPABUIbHOU qucha. qucia Ha CIIyX.

poou. 3anuchIBaIOT IpOOH U Ha3zpIBaroT yMcauTeNb U 3HaMEHaTEIb

3aMeHa HenpaBUIbHBIX CMELIaHHBIE YUCIa Ha CIIyX. OOBIKHOBEHHBIX JIpO0eii.

npoOeit eTbIMU U HazpiBaror uncnurens n [IpencrapnstoT yucio 1 B BUzE ApoOH.

CMEIIaHHBIMU YUCJIAMHU. 3HaMeHaTelb OOBIKHOBEHHBIX | Pa3nnuaroT npaBuibHBIE U

OcHOBHOE CBOWCTBO ApoOu. | apobeit. HeTpaBUIbHBIE IPOOH.

Bripaxkenue npo0eii B [IpencraBastor uncio 1 B BUAe | 3anMChIBAlOT CMEIIAHHOE YUCIIO B BUE

Oosiee METKUX JOJISX. apoOu. HeNpaBWIbHOW ApoOU U HA0OOPOT.

Boipaxkenue npo0eii B Paznuuaror npaBuibHbIE U Bripaxatot apobu B Gosiee MeITKUX

6oJiee KpYIHBIX JOJSIX HeMpaBUIbHbIE IPOOH. (KpymHBIX) Mepax.

(cokpaiuenue). 3anuchIBalOT CMENIaHHOE [IpousBondar pa3dop ycioBus 3agauu,

Pemenue 3anau c YHCJIO B BUJI€ HENIPABUIIBHOM BBIEIIAIOT BOIIPOC 337a4, COCTaBIISIOT

OOBIKHOBEHHBIMU APOOSIMU | ApoOU U HA0OOPOT (JieTKHe KpPAaTKYIO 3aIHCh, ITIAHUPYIOT X0/
clTy4yau) peleHus 3a1aun, GOpMYIUPYIOT OTBET

Ha BONPOC 3a/1a4

119 | IlpeoGpa3oBanue 3anuch uncna | B BUze BbINONHAIOT yCTHBIE BBINOSHSAIOT yCTHBIE BBIYUCIICHUS.

0OBIKHOBEHHBIX JIpobu. BBIYMCIICHHSI. UuraroT 1poOH U CMENIaHHbIE YHCIa.




npobeit

3anmmMch CMEIIaHHOI0 YKCa
B BHJIC HETIPABUIILHOM
IpoOH.

3ameHa HenmpaBUIIbHBIX
IpoOeil eIpIMU U
CMEIIaHHBIMU YHCIIaAMH.

OcHOBHOE CBOWCTBO ApoOH.

Bripakenue apodeit B
0osee MENKHX JOJISIX.
Bripakenue npodeit B
0oJiee KpYMHBIX JOJISAX
(cokpaieHue).

Pemenne 3amau ¢
OOBIKHOBCHHBIMH JIPOOSIMH

YuraroT 1pobu U CMEIIaHHBIE
qucha.

3anuckIBalOT Ipodu U
CMeEIlIaHHbIEe YUCIIa Ha CITYX.
HaspiBarot yucnurens u
3HaMEHaTelb OOBIKHOBEHHBIX
IpoOei.

[IpencrasnstoT uncio 1 B Buae
poou.

Pa3znuyarot npaBunbHbBIC U
HETpaBUIbHBIE IpO0H.
3anuchIBalOT CMENIaHHOE
YHCIIO B BHJIC HENIPABMILHOM
IpoOu 1 Hao0opOT (JIeTKue

cilydan)

3anuceIBalOT APOOU U CMEIIAHHbIE
qrcia Ha CITyX.

HaspiBaroT uncnuTens ¥ 3HaMEHATENb
OOBIKHOBEHHBIX APOOCiH.
[IpencraBastor uncino 1 B BUae poodu.
Paznuyaror npaBuIIbHBIC U
HeNpaBUIbHbIE Ipo0H.

3anuChIBalOT CMEIIAHHOE YKCIIO B BUJIC
HENpPaBUWIBHOM IpoOu 1 Ha00OPOT.
Bripaxkarot 1po6u B 60Jiee MEIKHUX
(KpynHBIX) Mepax.

[IpousBoasaT pazdop yclIoBHsI 3a]1a4H,
BBIJICIISIFOT BOTIPOC 33a4H, COCTABIISIOT
KPaTKYIO 3aIUCh, TUIAHUPYIOT XO/T
peteHus 3a1a4u, GOPMYITHPYIOT OTBET
Ha BOIIPOC 3a]1a4u

120 | UtoroBas Pa6ora no Beimonnsror 3aganus BrInonHA0T 3a1aHUS KOHTPOJIBHON
KOHTpOJIbHAsA paboTa pPa3HOYPOBHEBBIM KOHTPOJIbHOM paboThI C paboThI
Ne 8 MHAUBUAYaJIbHBIM MTOMOMUIBIO KaJIbKYJIATOpA
KapTOUYKaM — 3a/IaHUSM 110
TEME.
Camomnposepka
BBINIOJTHEHHBIX 3a/1aHui
121 | Pabota Hax Pa36op u ucnpasnenue HcnpaBistor omuokH, Paz0upatoT 1 HCHPaBIAIOT OINOKH,
OlInOKaMu. OIIMOOK B 33/1aHUSAX, B JIOTYILIEHHbIE B KOHTPOJIBHOW | JOMYILEHHbIE B KOHTPOJIbHOU padoTe
AHanu3 KOTOPBIX JTOIYLIEHBI pabote
KOHTPOJIbHOU OIIMOKHU
paboThI
122 | Llensle uncna u Otpabotka Ha3p1BaroT KOMIIOHEHTEHI Ha3piBatoT KOMIOHEHTHI ACHCTBHI (B

JIEUCTBUA C HUMH

BBIYMCIIUTEIbHBIX HABBIKOB
CJI0’KEHUS1, BBIYUTAHUSA,
YMHOEHHS U JECICHUS
LEJIBIX YHCEIL.

ITpoBepka penieHus.

JEHCTBUM (B TOM YHCIIC B
puMepax), oopaTHbIE
JEUCTBHS.

BbInonHAIOT ycTHBIE
BBIUUCIICHHSI.

TOM YHCJIC B IPUMEpax ), 00paTHbIE
JEUCTBUA.

BBIMOMHAIOT YCTHBIC BHIYUCIICHHUS.
VYcTHO pelaroT 3a1a4u NpakTUIeCcKoro
COJICpKaHUSI.




Pewenue 3anau Ha pacuer
CTOMMOCTH TOBapa (1ieHa,
KOJIMYECTBO, 00IIas
CTOMMOCTb )

VY CTHO pemaroT npocThie
3a/1a4u IPaKTUYECKOIro
coJiepKaHusl.

Pemaror 3agauy B 1 neiictBue
10 KPAaTKOM 3alucu

Brmonsstor apudmeTrueckue
JEICTBHUS C MHOTO3HAYHBIMU YHUCITIAMH.
[IpousBonsar pa3dop yciioBus 3a1auu,
BBIJICJISIIOT BOMPOC 3a/1a4U, COCTABIISIIOT
KpaTKYIO 3aIlUCh, INIAHUPYIOT X0
pelieHus 3a1auu, GOpMyIHPYIOT OTBET
Ha BOIPOC 3a/1a4u

123 | OOGBIKHOBEHHBIE OOBIKHOBEHHBIE IPOOH. BrimonHs0T yCTHBIC BBITTOTHAIOT YCTHBIC BHIYUCIICHHUS.
IpoOH 1 IEHCTBUS C [TpeoOpaszoBanue apobei. BBIYUCIICHHUS. UwurarT 1podu 1 CMEIIaHHBIE YHCIIA.
HUMU CpaBHenue po0eii. UurtarT 1podu U CMENIaHHbIe | 3amHChIBAIOT APOOU U CMEIIaHHBIE

Apudmernueckue 4yHuCIa. YHUCIa HA CIYX.

BBIUMCIICHUS C APOOSIMH. 3anuceIBalOT ApoOu U CpaBHUBAIOT JpOOH U CMEIIaHHBIE

Pemenue 3a1a4 Ha CMEIIaHHbIEC YHCTIa Ha CITyX yucla (JIErkue ciydan).

POMOPLUOHAIEHOE (Jlerkue ciyyan). HasbiBarot yncnuTenb U 3HaMeHaTelb

JIeJIeHNe CpaBHHBaOT ApoOU U OOBIKHOBEHHBIX JIpo0eii.
CMelllaHHbIe yucia (JIeTKue BbInonHAIOT MUChMEHHBIE BHIUMCICHUS
cily4an). C OOBIKHOBEHHBIMHU JIPOOSIMH.
BbInonHAIOT MUCEMEHHBIE [IpousBonAaT pa3zdop yclioBus 3a1auu,
BBIUUCIICHUS C BBIJICJISIFOT BOTIPOC 33]1a9H, COCTABIISIIOT
OOBIKHOBEHHBIMH JPOOSIMHU. KPaTKYIO 3aIUCh, IIIAHUPYIOT X0/
Pemarot 3agauy B 1 gelictBue | pemieHus 3agadu, GopMyJIUPYIOT OTBET

124 | lecsTuuHble 1poOH U Hecaruunble apo0u. BhINONHAIOT yCcTHBIE BoINONMHSAIOT YCTHBIE BBIYUCIICHUS.

JIEUCTBHUS C HUMU

[TpeoOpazoBanue apoOei.
CpaBHeHue J1pooOei.
Apudmernueckue
BBIYUCIICHUS C IPOOSIMH.
Pemenne 3amau,
CoJiepKaliX 3aBUCUMOCTbD,
XapaKTePU3YIOIIYIO
IpoIecC U3rOTOBICHUS
TOBapa (pacxo]1 Ha
peaMeT, KOJTMYECTBO
MIPEAMETOB, OO PacxoT)

BBIUUCIICHHSL.
PacrnonararoT necsaTuyHbIe
JpoOH B MOPSAKE BO3PACTAHUS
1 yOBIBaHMUSL.

3anuchIBaIOT JECSITUUHYIO
IpoOb B BUIe OOBIKHOBEHHON
(ylerkue cimydan).

Pemarot npumeps! Ha
CIIO’)KEHHUE U BEIYUTAHNE
JECATUYHBIX ApOOeii.

Pemaror 3agauy B 1 neiictBue
110 KpaTKOM 3aIicH

Pacrnonaratot necsTuunble 1po0u B
HOpsi/IKEe BO3pacTaHMsl U yObIBaHUS.
3anuchIBalOT AECATUYHYIO IpOOb B
BU/I€ OOBIKHOBEHHOM.

Pematot npruMeps! Ha CIIOKEHNE U
BBIUUTAHUE JECATUUHBIX IPOOEH.
[IpouzBoadar pazbop ycioBus 3aj1a4y,
BBIIEIIAIOT BOIIPOC 337a4, COCTaBIISIOT
KpaTKYIO 3allUTh, TUIAHUPYIOT X0
peleHus 3a1a4n, GOpMYIUPYIOT OTBET
Ha BOIIPOC 3a/1a41

HTorosoe noBropeHne Kypca mareMaTuku 9 kiacca-12 yacos




125 | JleiicTBus Hax Brimonaenune Bremonastor apudmerndeckre | BeIONHIIOT apudMeTHIECKHe
HATypaJIbHBIMH apuMeTHIECKUX JICHCTBUS C LIETBIMH. JICHCTBUS C LIETBIMH.

YHCIIaMU. JlewncTBuid.

126 | Beipaxenus B Boinonnenue Bemonssior apudmernueckue | BermodHsroT apudmernueckue
HECKOJIBKO JICHCTBUIA. apupMeTUIECKUX NEHCTBUS C LEIBIMU U NEHCTBUS C LIETIBIMU U APOOHBIMU

NeHCTBUH C LENBIMU U JIpOOHBIMU YHCIIAMU C YHCIIaMU.

JIPOOHBIMU YHUCTIAMH. MIOMOMIBIO KaJIbKYJIATOPA. Pemarot 3agauu B 2-3 neiicTBus,
Pemenue 3a1a4 Ha BpeMs Pemrator 3amaum B 1 nefictBue | CTPOST aJrOPUTM PEILICHHS
(Havasa, KOHell,

POIOJDKUTEIHHOCTD

COOBITHS)

127 | I'eomerpudeckue HasBanue ¢uryp, enunui HaspiBaroT equHuUIBI 3anuchIBalOT YKCa, TOJIyYE€HHbIE IPU
burypsl u ux U3MEpEHHUS. W3MEpEeHUs, B TOM YHCIe U3MEPEHHH, BHIPAKEHHBIE OJTHOM,
U3MEPEHUs COKpaIeHHbIe 0003HAYCHUS JBYMS €IMHUTIAMH U3MEPEHUSI, T10/T

(cM, MM, TM, M, KM). JTUKTOBKY.
Hcnonb3ytot Tabmuiry [IpeoOpa3oBbIBAIOT YKCIIa, TOJTYYCHHBIC
COOTHOIIEHUS €TUHUI] IPU U3MEPEHUHU.
M3MEpEHUSI. CpaBHHBAIOT €IUHUIIBI H3MEPEHUS
JUIMHBI, YUCIIa, TTOTy4YE€HHbIE TIPU
W3MEPEHUH JITHHEI.
128 | Ilmomanp u eé [Inomans reoMeTpuyecKkor | BBINOIHAIOT yCTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHMUS.

HU3MCPCHUA.

¢urypsl. O6o3HaueHue: S.
Brruncnenue niomanu
OpSMOYTOJIbHUKA U
KBaJ[paTa

BBIYHCIICHHS.
OnpenensioT
MPUOIU3UTENBHYIO TUIOIA b
MPSIMOYTOJIbHUKA U KBaJpaTta ¢
IIOMOIIILIO ITAJICTKH.
3anmuCHIBAIOT IUIOIIAAb
MPSIMOYTOJIbHUKA U KBaApaTa ¢
TTOMOIIIbIO KBAJAPATHBIX
CaHTUMETPOB

OnpenenstoT NpuOIU3UTETbHYIO
IJIOLIA/1b PSMOYTOJIbHUKA U KBajpaTa
C TIOMOILBIO MATIETKH.

3anuchIBalOT MJIOIIAb
MPSIMOYTOJIbHUKA M KBaJpaTa C
MTOMOIIbIO KBaJIPaTHBIX CAHTUMETPOB.
[onp3yroTes nmpaBuioM u Gopmyoi
HaXO0XKACHUS MJIOIIAAH
MPSIMOYTOJIbHUKA U KBaJpaTa.
BoruncnsaTe miomans npsiMoyrojibHUKa
U KBaJpara.




CpaBHI/IBaTB Iomaau rcoMCTpuICCKUX

¢buryp: kpyra, KBajapara,
IPSIMOYTOJIbHUKA

129 | O6BEM. Mephl O6o3Hauenue: V. OnpenensroT [Tonw3yrores nmpaBuiioM U GOPMYJIOH
0o0béMma. Brruucienue oobema NpUOIU3UTENBHBI 00BeM HaX0XJIeHUS 00beMa MPSIMOYTOIBHOTO
PSIMOYTOJIBHOTO MPSIMOYTOJILHOTO napasuienenumnena u Kyoa.
napajienenunena v kyba. | mapajuienenuiena u Kyoa. CpaBHHMBaTh 00BEMBI TEOMETPHUECKUX
3anuceIBalOT 00beM ¢buryp: npsMOyroJbHOTO
IPSIMOYTOJIBHOTO napajiesienumnena u Kyoa.
napajuienenumnena u Kkyoa c
MTOMOUIbI0 KYOUUECKUX
CaHTHMETPOB
130 | CooTHomIeHNE Ha3zBanue equamnn Ha3piBaroT e AMHULIBI Ha3piBaroT eAMHUIIBI U3MEPEHUS, B TOM
JUHEHHBIX, U3MEpEHHUS. W3MEpEeHUs, B TOM YHCIe YHCIie COKpallleHHbIe 0003HauYeHus (CM,
KBaJ[PaTHBIX U CooTHOIICHNE eTMHUIL COKpaIeHHbIe 0003HAYCHUS MM, 1M, M, KM).
KyOMUYecKUx mep. U3MEpEHHUS. (cM, MM, 1M, M, KM). Hcnonb3yroT Tabauiry COOTHOIIEHUS
3anuck gucedn, moyrydeHHbIX | Mcnomb3yroT Tabiauiy €IMHUI] U3MEPECHHUS.
[IpU U3MEPEHUU COOTHOIIEHUS €TUHUI] 3anuchIBaIOT YKCTIA, MOJyYeHHBIE IPU
M3MEpEHUSI. W3MEPEHUH, BEIPAKEHHBIE OJTHOH,
BhINONHAIOT ycTHBIE JBYMs €IMHUIIAMH U3MEPEHUs, 1101
BBIUUCIICHHSL. JTMKTOBKY.
3anuchIBAIOT YHUCIIA, IIpeoOpa30BbIBAIOT YHUCIIA, TOJyYECHHBIE
MOJTyYCHHBIE TTPH U3MEPEHUH, | IIPH U3MEPEHUHU.
BBIPQ)KEHHBIE OJTHOH, IByMsI CpaBHMBAIOT €IMHULIBI U3MEPEHUS
eIMHUIIAMA U3MEPEHUS JUTMHBI, YMCIIA, TIOTy4YeHHBIE TIPU
U3MEPEHUH JUIUHBI.
HaspiBaroT cutyanmu, B KOTOPBIX
MO>KHO BCTPETHUTHCS C TUHEHHBIMU
MepaMH B ITOBCETHEBHOW KU3HH
131 | Pemenune cocTaBHBIX Pemenune npocthix BbIpaxaroT IpoIeHTHI BBINONHAIOT yCTHBIE BBIYUCICHHUS.

3agad. Pemenne
3a/1a4 Ha MPOLICHTBHI.

apuMeTUIECKHX 3a/1a4

OOBIKHOBEHHOU JIPOOBIO.
[IpousBonsat pa3dop ycrnoBus
3aga4d B 1 nelicTeue

HaxonsT oy 1 HECKOJIBKO YacTel oT
gucia (ApoOb OT YUCIa).

Haxomsar 10%, 20%, 25% u 75 % ot
quCcIa.




BrIpaxaroT mporeHTbl 0ObIKHOBEHHOU
npo0rr0.CoKpamamT ApooH.
[IpouzBoasT pazbop ycioBus 3a7a4u B
2-3 NeWcTBUS, BBIICISIOT BOIIPOC
3a/1a4u, COCTABIISIIOT KPATKYIO 3aIUCh,
TUTAHUPYIOT XOJ1 PEIICHUS 3a/1a4H,
(hOpMyIMPYIOT OTBET HA BOIPOC 33729

132 | OGBIKHOBEHHBIE U Jecstuunbie qpoou. BrinonHstoT ycTHBIE BbINONHAIOT yCTHBIE BBIYUCIICHMUS.
JECATUYHBIE TPOOH. OOBIKHOBEHHEIE JIPOOH, BBIUHCIICHUS. PacrnonararoT necsTHaHbIE 1poOH B
CMEUIaHHbIE YuCIa. Pacnonarator necstuunbie HOpsIKE BO3pacTaHus U YObIBaHHUS.
UucnuTenb U 3HAMEHATENIb | IPOOH B MOPSIKE Bo3pacTaHus | UHTalOT NeCITHYHBIC TPOOH,
Ipoowu. 1 yOBIBaHMSL. 3alUCHIBAIOT UX O] JUKTOBKY.
UHTaroT JeCATUYHBIE IPO0H,
3alUCHIBAIOT UX MOJ JUKTOBKY.
HaspiBarot yucnurens u
3HaMEHaTelb OOBIKHOBEHHOM
Jpo0u.
133 | IIpeoOpa3zoBanue Belpaxxenne — JecATUYHBIX | BeIMOIHAIOT ycTHble | HYuTarot JIECATUYHBIC Ipobu,
JpoOeH. npoOeid B 0OoJiee KPYIHBIX | BEIYUCICHUS. 3aMUCHIBAIOT UX TOJ JUKTOBKY.
(MenKuXx), OJIMHAKOBBIX | YnuTaoT necatuyHble Apodu, | CokpamaroT ApoOu A0 ONpeaeneHHOTo
JTONISIX. 3alMCHIBAIOT UX MO AUKTOBKY. | pa3psna.
Pemenue 3amaun Ha pacuer | CokpamaroT Ipoou 70 | 3amUCBHIBAIOT ~ JIECATUYHBIE  JIpoOw,
CTOMMOCTH (uena, | onpeneIeHHOTO paspsga. | BeIpaxkas HX B COTBIX, TBICSIYHBIX,
KOJINYECTBO, oOmias | PemmaroT 3agauM Ha pacyeT | OMUHAKOBBIX JOJSIX.
CTOMMOCT) crouMocTd  ToBapa B | | PemaroT 3agaun Ha pacyeTr CTOMMOCTH
JEUCTBHE TOBapa B 3 NeHCTBUS
134 | TloaroToBka K Pemenue 3agaun Ha pacueT | BeimonHsOT yCcTHBIE | Pemaror 3agaum Ha pacyeT CTOMMOCTH
KOHTPOJIbHOM paboTe CTOUMOCTH (1I€Ha, BbIUMCIICHHs. Pemaror 3amaum | ToBapa B 3 AeicTBUSA
KOJIMYECTBO, 00TIIast Ha pacyeT CTOMMOCTH TOBapa B
CTOUMOCTH) 1 neiictBue
135 | Urorosas Pabora o BrmomHSI0T 3aaHUS BBINOTHAIOT 3aaHNSI KOHTPOJIBHOM
KOHTpOJIbHAs paboTa Pa3HOYPOBHEBBIM KOHTPOJIBHON pabOTHI C paboTsI
NelO WHINBUAYATBHBIM TIOMOIMIBIO KAIBKYJIIATOpA

KapTO4YKaM — 3aJIaHUSAM 10




teme. CamornpoBepka
BBITTOJIHEHHBIX 3aJJaHUN

136

Pabora Han
OIIMOKAMH.
Ntoroselit ypok

Pa3bop u ucnpasienue
OIIMOOK B 3aJaHUSX, B
KOTOPBIX JAOMYIIEHBI
OIINOKH

Hcnpaisiror ommoKH,
JIOTYIIICHHBIE B KOHTPOJILHOM
pabote

Pa36uparoT 1 HCIPaBIISIFOT OMIUOKH,
JIOTYIIIEHHBIE B KOHTPOJIBHOU paboTe
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