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.  TOACHUTEJIBHASA 3AIINCKA

AnantupoBanHas pabouasi mporpamMma o y4eOHOMY mpeaMeTy «MaremaTuka» Ui OOydaloUIMXCsl C HapyIIeHHEM WHTEIUIeKTa, Ui §
KJacca (BapuaHT 1) pa3paboTaHa Ha OCHOBE CJIEIYIOIIMX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:
1. ®enepanbublil 3ak0H PO «O06 o6pazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 Ne 273-D3;
2. ®enepalbHbIi TOCYIapCTBEHHBIN 00pa30BaTENbHbIN cTaHAAPT 00pa30BaHMs OOYUYAIOUIUXCS C UHTEIIEKTYaJIbHBIMU HapyILIEHUSIMHU, YTBEPKACHHbIN
npukazoM MunucrepctBa o0pazoBanus U Hayku P® Ne 1599 ot 19 nekabps 2014 r.
3. ®enepanbubiii 3ak0H Ne315-D3 «O BHecenuun uzmeHeHuit B @enepanbubiil 3akoH «O0 o6pazoBanuu B Poccuiickoit deneparuu» ot 08.08.2024.
4. AnantupoBaHHas OCHOBHas oOuIeoOpa3oBaTenbHasi MporpaMMa oOpa3oBaHUs OOydaroOIIMXCS C HapyluleHHMeM HHTeuiekTa, (BapuanTt |) MAOY
«bapasimMckas CKOLLN».

5. Vuebnsiii itan MAOY «bapasimckas CKOIIN» na 2025-2026 yueGHbIN TO/1.
VYueOHblil npeameT «MareMaTuka» OTHOCUTCS K MpeAMETHON o0nacTu «MaremaThKay U sBIsSeTcs 00s13aTeIbHON YacThio yyeOHoro 1iaHa. B

COOTBETCTBUHU C Y4EOHBIM TUTAHOM pabodasi mporpamMma 1o yueOHomy mpeamery «Marematuka» B 8 Kiacce paccuuTaHa Ha 34 ydeOHBIC HEIETH U
coctasisieT 102 gaca B rox (3 gaca B Henemo). ABTop yueOHuka: B.B.Ok. Mockga, «IIpocsemnienuey, 2023ro.
@enepanbHas aganTHPOBaHHAsi OCHOBHas 00111e00pa3oBaTesibHas IporpaMMa OIpeaessieT Leb U 3aa4 yueOHOoro npeamera «MareMaTukay.
[enb oOyueHuss — MakcUMasabHOE 00IIee pa3BUTHE 00yUaIOUIUXCs, KOPPEKIUS HEJOCTATKOB UX TO3HABATEIBHOM I€ATEIHbHOCTH U JTMYHOCTHBIX
Ka4yecTB C Y4€TOM MHAWBHIYaJbHBIX BO3MOKHOCTEH Kak10T0 00YyJarolIerocs: Ha pa3HbIX 3Tarax o0y4eHus.
3amgaun 00ydeHUS:
— (dopmupoBaHe U Pa3BUTHE MaTEMaTHMUECKUX 3HAHUN U YMEHHM, HEOOXOAMMBIX JJIsi PEIICHUS MPAKTUYECKUX 33/7a4 B y4eOHOW U TPyIOBOM
NeSITeIbHOCTH, UCIIOJIb3YEMbIX B TIOBCETHEBHOM KHU3HU;
— KOPPEKLHs HEJOCTaTKOB MO3HABATENILHOM E€ATEIbHOCTH U MOBBIIIEHHE YPOBHS 00IIEro pa3BUTHS;
— BOCIHUTAHHE MOJIO)KUTEIHHBIX KAUeCTB U CBOMCTB JIMYHOCTH.
PaGouas mporpamma no yuye6HoMy npeamery «MaTtemaTrkay B 8 Kiacce onpeAenseT CleAyolue 3a1auu:
— COBEpUICHCTBOBAHME YCTHBIX U MUCHbMEHHBIX BHIYUCIUTENBHBIX HaBBIKOB B mipenenax 1000 000;

(I)OpMI/IpOBaHI/Ie YMCHHSA TPOU3BOJUTH apI/I(I)MeTI/ILIeCKI/Ie JIENCTBHUS C LENIBIMUA U ,I[pO6HBIMI/I YUCJIaMH,

(dbopMupoBaHHEe YMEHHsI MPeoOpa30BBIBATh YHUCHA, MOJYyYCHHBbIE NMPHU HM3MEPEHWH U MPOU3BOAUTH C HUMH JaibHeWmve apudmernyeckue
JICVCTBUS;

- (I)OpMI/IpOBaHI/Ie YMCEHUS ITPOU3BOIUTH JIEHCTBHUS C YucCjaMy, IMOJYYCHHBIMU IIPpHU U3MCPCHHUHU IIJIOIIAN



— (dopMHpoBaHKE YMECHHS TPOCThIE apu(PMETHYECKUE 3aJaud Ha HAXOXKJIECHUE YHCJIa 10 OJHOW €ro JoJie, BRIPAKCHHONW OOBIKHOBEHHOW WIIH
JECATUYIHON APOOBIO; MPOCTHIE apu(METHUECKHIE 3a/1a4d Ha HAaXOXKJCHUE CPEIHEro apu(pMeTHdecKkoro AByX M Oojiee YMCell; COCTaBHBIC 33Jaud Ha
MIPOMOPIIMOHAIBHOE JISIICHHE, «HA YaCTH», CIIOCOOOM MPUHATHS 00IIEro KOJIMYeCTBA 33 AHHHUILY;

(bOpMI/IpOBaHI/Ie YMCHHA HAXOAUTH IUIOIIAAb Kpyra, JJIMHY OKPYXHOCTH, BBIACIATE CEKTOP U CCIMCHT,

(dbopmupoBaHue MOHATHS rpaayc (0003HaYeHHE 1°), 3HAKOMCTBO C TPAHCIIOPTHPOM;

(¢hopMHpOBaHME MPEACTABICHUS O AMAarpaMMax (JMHEHHbIe, CT0I0YaThie, KPYTrOBBIE);

BOCIIMTAHHUEC MHTCPECA K MATEMATHUKE U CTPEMIICHHUEC UCIIOJIb30BATh 3HAHUA B HOBCGI[HGBHOI\/'I KHN3HHU.

Il COOAEPXKAHUE OBYUEHUA

OOy4eHne mareMaTHke B 8 KJlacCe HOCHUT MPAKTHYECKYIO HANpPaBICHHOCTh M TECHO CBS3aHO C APYTMMH y4eOHBIMH TpEeIMETaMH, >KH3HbBIO,
TOTOBUT OOYYArOUIMXCSI K OBJIAJCHHUIO NMPO(ECCHOHAIBHO-TPYAOBBIMU 3HAHUSAMH M HAaBBIKAMH, YYUT HCIOJIb30BAaHHUIO MAaTEMaTH4YEeCKUX 3HAHWN B
pa3IUUHBIX CUTYyalusx. Pacnpenenenue yaeOHOTO MaTepraa OCyHIECTBISCTCS KOHICHTPUIECKH, YTO MO3BOJISIET 00ECTIeUNTh OCTEIICHHBIN MePeXxo/
OT HCKJIIOYUTENHHO TPAKTHYECKOTO W3YUCHHS MATEeMAaTHKH K IPAKTUKO-TEOPETHYECKOMY HM3YYEHHIO, C OOs3aTelIbHBIM YYETOM 3HAUYUMOCTH
yCBaMBaeMBbIX 3HAHUH U yMEHUI (HOpMHUPOBAHUS KU3HEHHBIX KOMIETECHINH.

B mponecce n3ydenuss MaTreMaTHKH y OOy4arOIIMXCs C HapyIIEHHEM HMHTEIUIEKTa Pa3BUBACTCS JIEMEHTapHOE MAaTeMaTH4eCKOE MBIIUICHHE,
(bOpMHPYIOTCSI B KOPPUTHPYIOTCS Takue ero (Gpopmbl, Kak CpaBHEHHE, aHAIN3, CHHTE3, PAa3BUBAIOTCSI CIOCOOHOCTH K 00OOIIEHUIO M KOHKPETH3aluH,
CO3JIAFOTCS YCIIOBHS U KOPPEKLUH MTAMATH, BHUMAHHS U IPYTUX IICUXUYECKUX (QYHKIIUH.

OCHOBHBIMU OpPraHM3aLMOHHBIMU (opMamMu pabOThl HAa YPOKE MATEMAaTUKU SBJSIOTCA: (pPOHTaJbHAasA, TIPYIIOBas, KOJUIEKTUBHAs,
MHIUBHUyanbHas paboTta, paboTa B mapax.

[Tpu mpoBeaeHNH YpOKOB MAaTEMaTHKH IPEANOIIAraeTcs UCTIONb30BAHUE CIICAYIOINX METO/IOB:

— CJIOBECHBIE (pacckas WM M3JI0KEHUE 3HAaHUH, Oecesia, paboTa 1o yd4eOHUKY MM JPYrHM IeYaTHBIM MaTepHrajaMm);
— HarIsHble (HabmoAeHue, IEMOHCTpALHs TPEIMETOB WM X H300paxeHui);
- TpPeAMETHO - IMpaKTU4YecKHe (M3MEepeHue, BBIUEPUMBAHUE T'€OMETPUUYECKHX (UTYp, MOJEIMPOBAHUE, HAXOXKJIEHHE 3HAUEHUH YHUCIIOBBIX
BBIpaXXKECHUH);
- YaCTUYHO - TIOUCKOBBIE (IBpHCTHYECKAs Oecenia, OJIMMITNA/IA, PaKTHUECKUue paboThl);



HCCIIEI0BATENILCKUE (MTPOOIEMHOE H3JI0KEHHE);

CHUCTCMA CIICHUAIBHBIX KOPPECKIUMOHHO — PAa3BHUBAIOIIUX IIPUCMOB,

METO/IbI YOXKICHHSI (CJIOBECHOE pa3bsiCHEHUE, YOKICHHE, TpeOOBaHUE);

METO/1bl OPTraHU3aLNHU ACITEIbHOCTU (pUyYEHHE, YIIPaXXHEHUE, [10Ka3, [10IpakaHue, IOPYUEHHE);
METO/1bl CTUMYJIMPOBaHMSI TOBEACHUS (II0XBaja, MOOUIPEHNE, B3AUMOOIIEHKA).

[[upokoe nMpuMeHEHHE HAXOAUT MPOOIEMHOE U3I0XKEHUE 3HAHUM, MPHU KOTOPOM SIBIISIETCSI CO3/IaHUE MPOOJEMHOM CHUTyalluu, UCCIIEJOBaHHE,

IIOUCK IIPaBUJIBHOTO OTBECTA.

B y‘IC6HOM nmponecce 4Jamie BCEro mpearnoaractcsa HCIOJIb30BAHHC KOM6I/IHaHI/II/I YKa3aHHbIX MCTOOOB. KomrmmekcHoe nxX HMCIONIL30BaHHE

MO3BOJISIET 0OJIee TMOJIHO PelaTh 33a4u KaXI0ro ypoKa.

Conep:xanue pa3ienoB

Ne i/ HaszBanue pazgena KommuectBo KommuectBo
4acoB KOHTPOJIBHBIX paboT
1. Hymepanus yucen B npenenax 1000000. CrioxxeHre 1 BEIYMTAHUE LIEJIBIX YUCEN U JECATUYHBIX 12 4. -
npoOeit
2. YMHOXEHWE U JCIICHUE MEJIbIX YUCEN U ECATUIHBIX APOOei 14 4. 24.
3. OO6bikHOBEHHBIE ApoOH. ClIOKEeHNE | BhIYMTAaHUE OOBIKHOBEHHBIX JIPOOCH 6 4. -
4, CrnoxxeHue ¥ BRIYUTaHUE IPOOeH C pa3HbIMH 3HAMEHATEISIMU 104. 1
5. CrnoxeHue ¥ BRIYUTAHUE HEITBIX U APOOHBIX YHCEI 54. 1
6. Lenble uncna, MoTy4eHHbIE PU U3MEPEHUH BeNnduH. JlecsTuunbie qpodu 44, -
7. Apudmernyueckue ASUCTBH C LEIBIMU U IPOOHBIMU YUCIIAMU U YUCIIAMHU, TIOTyYEHHBIMU MIPH 15 4. 24.
M3MEPCHUH BEJUYMH M BBIPAKECHHBIMH JICCATHYHBIMU APOOSIMU
Uucna, Moxy4eHHbIE IPYU U3MEPEHHUH IO U ASCATUYHbBIE ApOoOU 74. -
Apudmernueckue ASHCTBUS C YUCIAMU, TIOTYYCHHBIMU TIPU U3MEPEHUH TLIOMIAIH 6u. 1
10. [ToBTOpEeHue 3u. -
Hroro: 102 4. T4.




1. TINTAHWUPYEMBIE PE3VYJIbTATHI

JIM4HOCTHBIE:
— c(hOpMHPOBAHHOCTH aICKBATHBIX MPEICTABICHUIH 0 COOCTBEHHBIX BO3MOXHOCTSX, O HACYIITHO HEOOXOJMMOM KH3HEOOSCIICUCHUH;
— c(hOpPMHPOBAHHOCTH ICTETUICCKUX TOTPEOHOCTEH, IEHHOCTEH U YyBCTB;
— TPHUHATHE U OCBOEHUE COIMAIIBHON POJIM 0OYUAOIIETOCs, TPOSIBJICHUE COLIMAIBHO — 3HAYUMBIX MOTHBOB yUe€OHOU JEATEIHHOCTH,
— (opMupoBaHue K CIOCOOHOCTH OCMBICIICHUIO KAPTUHBI MUpPA, €€ BPEMEHHO — MPOCTPAHCTBEHHOM OpraHu3aIiy.

IIpeamerHbIe:

MuHUMAaJIbHBIA YPOBEHbD:

— ymeTh cuntath B mipeaenax 100 000 npucuutsiBanuem pazpsaabix eauauI] (1 000, 10 000) ycTHO U ¢ 3amUCHI0 YUCeN (C TTOMOIIBIO YUUTEIs);
cuer 137 B npenenax 1 000 mprcunuThIBaHMEM paBHBIX YMCIIOBBIX rpymi o 2, 20, 200, 5, 25, 250;

— BBITIOJHATH CJIOKEHUE, BRIYUTAHUE, YMHOKEHHUE U JIeJICHUE HA OJJHO3HAYHOE YUCIIO YHcelN (HEOOBIINX), MOTYYCHHBIX MPU U3MEPEHHUH JTBYMS
MepaMH CTOMMOCTH, JITMHBI, MacChl MUCbMEHHO;

— BBITIOJIHATH CJI0XEHWE, BEIYUTAHKUE, YMHOKCHHUE | JISJICHUE Ha 0THO3HauHOoe uncio, Ha 10, 100, 1 000 gecatuaHbIX ApoOEii;

— 3HaTh CMOCOOBI MPOBEPKH YMHOXKEHHS W JeneHus uucen B mpeaenax 100 000 Ha ogHO3HAYHOE YHMCIIO, KPYIJIBIE JIECSATKH, BBITIOJHEHHBIX
MpHUeMaMH NMHCbMEHHBIX BBIUMCICHUN, U YMETh UX BBIMOJIHATH C LEIbIO OMPeeiIeHHs] MPABUIHLHOCTH BBIUNCICHUN;

— 3HAaTh €UHUIIBI U3MEPEeHUs (Mep) TUIOIIAIU, YMETh UX 3allucaTh U YUTATh;

— yMETb BBIYHCIATH IUIOIIA b IPAMOYTOJIbHUKA (KBaJpaTa) (C MOMOIIBIO YUUTEIs).

JlocTaToYHbIN YPOBEHB:

— cuurath B npenaenax 1 000 000 npucynuTHIBAaHUEM, OTCYUTHIBAHUEM Pa3psAIHbIX €AUHUILl U PABHBIX YUCIOBBIX TPYIII;

— BBINOJHATH CJIOXKEHHUE, BEIUMTAHUE, YMHOXKEHHE U JeJICHUE Ha OJHO3HAYHOE, IBy3HAUHOE YMCJIO MHOTO3HAYHBIX yuceln B npeaenax 1 000 000
(TMOY4YEeHHBIX MIPH CUETE U NMPU U3MEPEHHUU BEJIMYMH ), OOBIKHOBEHHBIX M JIECATUYHBIX JPOOeii;

— BBINOJIHATH YMHOKEHHUE U JIeJIeHHE JecsITHUHbIX Apobeit Ha 10, 100, 1 000;

— HAXOAWTb YHUCIIO TIO OJIHOM €ro J0Jie, BhIPaKEHHOW 0OBIKHOBEHHOM MJIH IECATUYHOM APOOBIO;

— yMETh HaXOJHUTh CpeAHEe apU(PMETHUECKOE UYHCET,

— BBINIOJHSATH PEIICHHE MPOCTHIX apu(PMETHUIECKUX 33724 Ha TPOMOPIIMOHAIILHOE JIEICHUE;

— 3HaTh BEIUYMHY |°; pa3MepoB MpsIMOTO, OCTPOT0, TYIIOTO, PA3BEPHYTOT0, MOJIHOTO YTIIOB; CYMMbI CMEXHBIX YIJIOB, YTJIOB TPEYTOJIbHUKA;

— YMETh CTPOUTH M U3MEPSTH YIJIbl C MOMOILBIO TPAHCIIOPTHUPA;



YMCTb CTPOUTH TPCYI'OJIbHUKHU I10 3aJaHHBIM IJIMHAM CTOPOH U BCJIWMYHUHC YIJIOB,

3HATh €AMHUIIBI U3MEPEHUS (MEp) TUIOIIAAH, UX COOTHOIICHU;

YMETb BBIYUCIIATH IIJIOLIA/1b IPSIMOYTOJIbHUKA (KBaJpara);

— 3HaTh (OPMYITY BBIUYMCICHUS UIMHBI OKPY)KHOCTH, IUIOMIATN KPYTa; YMETh BBIUUCIATH UTMHY OKPY)KHOCTH M IUIOLIA/b Kpyra Mo 3aJaHHON
JUIMHE pajnyca;

— YMETh ITOCTPOUTH TOUKY, OTPE30K, TPEYTOJIbHHUK, YETBIPEXYTOJIBHUK, OKPYKHOCTh, CAMMETPUYHBIE OTHOCHTEIILHO OCH, LIEHTPa CUMMETPHH.

Cucrema OLIEHKH JOCTHKEeHU M

OHCHKa JIMYHOCTHBIX PE3YIIBTATOB IMPCAIoJaaract, IMpEexKAC BCEro, OLCHKY MIPOABHUKCHUA 06yqa}0mer0051 B OBJIaJICHHUH COLIMAJIbHBIMU
()KI/ISHeHHI)IMI/I) KOMIICTCHIUAMH, MOXKET OBITh IpeaACTaBJICHA B YCIIOBHBIX CAWMHUIAX!

— 0 6ayyoB - HET PUKCUPYEMON TUHAMUKY;
— 1 Gamn - MUHMMaITbHAS UHAMUKA,;

— 2 Gajuia - yIOBJIETBOPHUTENIbHAS JUHAMUKA;
— 3 Gajuta - 3HaUUTEIbHAS TUHAMUKA.

OneHka MpeAMETHBIX PE3YyJbTaTOB OCYHIECTBIISAECTCS MO UTOraM WHAMBHUAYATbHOTO U (POHTAIBHOTO Ompoca OOy4arOUIUXCs, BBINOJIHEHHUS
CaMOCTOSITENIbHBIX pa0boT (IO TeMaM YpOKOB), KOHTPOJIBHBIX PabOT (BXOJHBIX, TEKYIIHUX, IPOMEKYTOYHBIX U UTOTOBBIX) M TECTOBBIX 3amaHuil. [lpu
OIICHKE MPEJAMETHBIX PEe3yIbTaTOB YUUTHIBACTCS YPOBEHb CAMOCTOSITEIIBHOCTH 00Y4aOIIerocsi U 0COOEHHOCTH €T0 Pa3BUTHS.

Kputepuu orieHKH npeMEeTHBIX PE3yIbTaTOB:

Onenka «5» cTaBUTCS 32 BEpHOE BhINOTHEHHE 3a1anus. [Ipu 3ot onienke nomyckatorcs 1 — 2 HemouéTa.

Onenka «5» cTaBUTCS, €ClIM 00y4aronuiics:

— JaeT MpaBUIIbHBIC, OCO3HAHHBICE OTBETHl HAa BCE IIOCTABIEHHBIE BOIMPOCHI, MOKET MOATBEPAUTH TMPABUIBLHOCTH OTBETa IMPEIMETHO-
MPAKTUYECKUMH JCUCTBUSAMM, 3HA€T M YMEET NPHUMEHSTh MpaBuUia, YMEET CaMOCTOSTENIbHO ONEpHUPOBATh H3YUYEHHBIMH MaTeMaTHYECKUMU
MIpeICTaBICHUSIMH;

— yMeeT CaMOCTOSITENBHO, C MUHUMATbHON TIOMOIIIBIO YUUTENS, MPABUIBHO PEIIUTh 337a4y, 0OBSICHUTh X0 PEIICHNUS;

— yMeeT MPOU3BOIUTH U OOBACHATH YCTHBIE U MUCHMEHHBIC BHIYUCIICHUS;



— TPaBWIBHO y3HAET W HA3bIBACT T€OMETPUUYCCKUE QUTYPHI, UX DIIEMEHTBI, MOJI0KEHHE (QUTYP IMOT OTHOIICHHUIO JPYT K APYTY Ha MJIOCKOCTH H B
MIPOCTPAHCTBE;
— TPAaBWIBHO BBIMOJTHACT Pa0OTHI 0 U3MEPEHUIO W YCPUCHHUIO C TIOMOIIBI0 M3MEPHUTEILHOTO M YEPTSIKHOTO HHCTPYMEHTOB, YMEET OOBSCHUTH
MIOCJIE0BATEIBLHOCTD PAa0OTHI.
Onenka «4» cTaBUTCS, €CIIM 00yJaronIuiics Jomyckaer 2 -3 omuOKu U He OoJee 2 Hemouéra.
Onenka «4» crtaBuTCs, €ciii 00yJaronuiics:
— TMPHU OTBETE JIOMYCKAET OT/ACIbHBIE HETOYHOCTH, OTOBOPKH, HY)K/IA€TCS B JOTIOJTHUTEIBHBIX BOMIPOCAX, TOMOTAIOIIUX €My YTOYHUThH OTBET;
— MpPU BBIYHUCICHUSIX, B OTACIBHBIX CIy4dasX, HYXIAeTCS B JOTOJHUTEIBHBIX MPOMEKYTOUHBIX 3alUCsAX, Ha3bIBAHUU MPOMEKYTOUYHBIX
pe3ynbTaTOB BCIIYX, OMOPE Ha 00pa3bl peaJbHbIX MTPEIMETOB;
— TP PEIIeHUU 3a/1a4 HYKJIAe€TCs B JOTOJHUTEIBHBIX BOTIPOCAX YIUTEINSI, TOMOTAIOMINX aHATU3Y MPEII0KEHHON 3a/1a4uH, YTOYHEHHIO BOIIPOCOB
3a/1auu, OOBSICHEHHIO BEIOOpA JCHCTBUM;
— C HE3HAYUTEJIPHOW TMOMOIIBIO YUWTENSl MPABWIBHO Y3HAET W HA3bIBAET T'€OMETpUYECKHE (PUTYpBI, WX DIIEMEHTHI, MOJIOKEHuEe (uryp Ha
IIJIOCKOCTH, B TIPOCTPAHCTBE 10 OTHOIICHHIO JIPYT K JAPYTY;
— BBITIOJHSET paOOTHI IO U3MEPEHUIO M YEPUCHUIO C HEIOCTATOYHON TOUYHOCTBIO.
Onenka «3» CTaBUTCA, €CIM OOyJaromuMiics AomycTus 4-5 ommOOK M HECKOJIBKO MENKHX. TaKkKe OIEHKY «YyIOBIETBOPUTEIHHO» MOMKET
MOJTYYUTh OOYYArOIINIICS, COBEPIIUBIINM HECKOJIBKO TPYOBbIX OMTMOOK, HO MTPH TIOBTOPHBIX MOTBITKAX YAYYIIABIIHN pe3ybTarT.
Ornenka «3» cTaBUTCS 00ydJarOIIEeMycs, €CJIU OH:
— TPY HE3HAYUTEIIPHOW IMMOMOIIM YUUTENS WM YYaIIUXCs Kilacca JaeT MPaBUIbHBIC OTBETHI HAa TIOCTABIICHHBIC BOMPOCHI, POpMYyIUpYyeT IpaBuia,
MOXET MX IPUMEHSATD,
— MPOU3BOJUT BEIYUCICHHUS C OTIOPOH Ha pa3IMYHbIC BUBI CYSTHOTO MaTepHalia, HO ¢ COOJIFOICHHEM aJlTOPUTMOB JICHCTBHIA;
— TNOHMMAET U 3allUCBIBAET MOCIe 00CYXKACHUS PEIlIeHUe 3a]a4 M0/1 PYKOBOACTBOM YUHUTEIIS;
— Y3HaeT M Ha3bIBAaeT reoMeTpUUecKre (PUryphl, UX JIEMEHTHI, MOJIOKEeHHE (PUTyp Ha TMIIOCKOCTH U B MPOCTPAHCTBE CO 3HAYUTEIHHON MOMOIIIBIO
YUUTEINS WU 00y4arouXcsl, WIK C UCTIOJIh30BaHUEM 3alKCcel U YepTekel B TETpasiX, B yueOHUKAX, HA TaONHIIaX, C MOMOIILI0 BOIPOCOB YUU TEIIS;
— TPaBWIBHO BBIMOJIHAECT U3MEPEHHE W UYepueHHEe MOcie MPEABAPUTEIBHOTO OOCYXKACHUS MOCIEAOBATEIBLHOCTH PabOThI, JEMOHCTpalUU €&
BBIITOJIHEHHS.
O1eHka «2» - HE CTaBUTCH.



V. TEMATHUYECKOE IINTAHUPOBAHMUE § KJIACC

Ne Tema npeamera Koa- Hara IIporpamMHoOe coaepxanue Juddepennuanus BUA0OB AeATEIbHOCTH 00yYaIOIIUXCS
BO Ilnan | ®akr MuHUMAJIBHBIA YPOBEHb JlocTaTouHbIi yPOBEHb
4acoB
Hymepanus yucea B npeaeaax 1000000. CjioxeHnne U BbIYUTAHHE 1eJIbIX YHCEJ U IeCATHYHBIX Apodeii- 124
1 IToeTrOpenue. Llenbie u 1
JPOOHBIC YKCIA.
2 Hywmepanus aucen B 1 ITonydenue uncen B mpemenax [Tomy4arot yncia B mpeaenax [Momy4aror uucia B mpeaenax 1 000
npenenax 1000000. 1000000 u3 pa3psiaHbIX 100000 u3 pa3psanbix cnaraembix; | 000 U3 pa3psAHBIX CllaraeMbIX;
ClTaraeMbIX; pa3IOKeHHE YHCeN pacKiIabIBaIOT YHCIIa Ha pacKiIaIbIBAIOT YKCIIa Ha Pa3psIHbIE
Ha pa3psaHbIE ClIaraeMble. paspsiIHbIE CllaraeMeble. cliaraemele.
YucnoBoil psia B peaenax HasbiBaroT unciioBoit psia B HaspiBaroT unciioBoil psi B mpenenax
1000000. npenenax 100000 1 000 000. ITpucunTeiBatoT,
quHBIe, HEYECTHBIC YHUCIIa. OTCUYHMTBIBAIOT pa3psAAHbIX €AUHUL B
[IpocTsie u cocTaBHBIE YHCTa npezmenax
1 000 000
3 YrteHue 1 3anmch 1 YreHne 1 3ammch YMCel ¢ YuTaror, 3anMChIBAIOT ICIBIC U YwnTaroT, 3anMChIBAIOT LICNBIC U
MHOT'O3HAYHBIX YHCEIL. MOMOIIBIO TP B TabHUIIe JIPOOHBIC YHUCITA. IIPOOHBIC YHUCIIA.
pas3psioB, CpaBHEHHE YHCEL, Pemaror npumeps! (Jerkue Pemraror mpumMeps! U 331341 B
pacroioKeHue yucen 1o ciTydau) ¥ 3a/1a9u B 1 gelicTBue 2-3 nmeiicTBUs
opsAKy. Perenmne mpocThix
3amad
4 I'pagyc. O6o3HaueHne. 1 [lonstue rpagyca. O6o3navuenne: | QopMyIHPYIOT MTOHATHE TPaayca. DOopMyITUPYIOT TIOHSATHE TPaIyca.
Tpaucnoptup 1°. HaszpiBaroT BenuuuHy Opsmoro, Ha3spiBaroT BenuuuHy npsimMoro,
Benwanaa nipsiMoro, octporo, OCTpOTO, TYIIOT'O, Pa3BePHYTOTO, OCTpOTO, TYIIOTO, Pa3BEPHYTOIO,
TYIIOTO, Pa3BEPHYTOTO, TIOITHOTO MOJTHOT'O YIJIOB B Tpagycax. CTposT | IMONHOTO YIJIOB B TPpamycax.
VTIIOB B TpaIycax. Y U3MEPSIIOT YIJIbI C TIOMOIIIBIO 3HAKOMSITCS C TPAHCIIOPTUPOM H €70
3HAKOMCTBO C TPAHCIIOPTHPOM. TPaHCIIOPTHPA DIIEMEHTAMH.
DJeMEeHTHI TPaHCIIOPTHPA. CTposT 1 U3MEPSIIOT YTIIBI C
[TocTpoenne n nu3mepeHue yrioB MTOMOIIIBIO TPAHCIIOPTHPA
C TIOMOIIBIO TPAHCHOPTHPA
5 [IpucuuTsiBanue 1 1 [IpucunTeiBaHue, OTCUUTHIBaHUE | [IpHCYNTHIBAIOT, OTCUNTHIBAIOT [IpuCcYNTHIBAIOT, OTCUUTHIBAIOT
OTCYUTBHIBAHUE YUCEIT o 10, 100, 1000, 10 000, 100 pa3psAIHbIe SAMHULBI B IIpenenax pa3pAIHBIX €IUMHULL B Ipenenax 1
paBHBIMH YHCJIOBBIMU 000; pabora ¢ Tabnuueit 1 00000. 000 000.




rpymnmnamu

Pa3spAaHbIX Cl1araMbIX

Ha3zpiBaroT BUABI MHOTO3HAYHBIX
YHCEIl: YETHBIC U HEYETHBIE,
MPOCTBIE U COCTABHbBIE

3HaIOT BU/bI MHOTO3HAUHBIX YHCEIN:
YETHBIE U HEUETHBIE, ITPOCTHIE U
COCTaBHBIE.

YMEIOT BBIIOIHATD PA3JI0KEHUE
MHOT'O3HAYHbIX YUCEN Ha pa3psiIHbIC
claraeMble

6 Ompenenenre KOIUIECTBA O3HaKOMJICHHE C KJIACCOM Thicsiy | Mcronb30BaHue TaOIMIIbI ISt Ucnonp3oBanue TaOIUIIBI 1S
Pa3psAHBIX SIUHUIL U pa3psaoM eAUMHUITH THICSY, OTIPEJIENICHUS COCTaBa YKClia OTIPEJICIICHUSI COCTaBa YKCIIa
MIPENICTaBICHUE O BapUAHTAX (IPUCYTCTBYIOIIMX U (IPUCYTCTBYIONIUX U
WCIIOJIb30BAHMS TAOJIUIIBI 151 OTCYTCTBYIOIIUX Pa3psIOB), OTCYTCTBYIOITUX Pa3psIOB),
OTIPEJICNIEHUS COCTaBa YKClia KOJIMYECTBA PA3PSATHBIX SIUHHIT KOJIMYECTBA Pa3psIHBIX SITUHUIL
(IpUCYTCTBYIOIINX U
OTCYTCTBYIOIIUX Pa3psIOB),
KOJIMYECTBA Pa3PSIHBIX SIUHMII.
7 OxkpyTieHNE YHCeN 10 OxpyrieHue yncen, padbora ¢ BEBIMOMHSIOT YCTHBIC BEIYUCICHUSI. | BBITTONHSIOT YCTHBIE BRIYUCIICHUS.
3aIaHHOTO pa3psaa. WHCTPYKIIMEH, pEeIIeHrE 3a/1a9 C UnTaroT MHOTO3HAYHBIC YUCIIA, UnTaroT MHOTO3HAYHBIC YUCITA,
OKpyTJIEHHUE KOHEYHOT O 3aMHCHIBAIOT UX O] IUKTOBKY 3aIMCHIBAIOT UX MO TUKTOBKY
pe3ynbTara. HaspIBatoT pa3psiibl 1 Kiacchl Ha3zpIBatoT pa3psibl v KJIACCHI YHCEN.
Pemmenne 3ama4 ¢ oKpyTiieHHEM YHCel. [onp3yroTCs MpaBUIIOM OKPYTIIEHUS
KOHEYHOTO pe3yJbrara [Tomp3y1oTCst MpaBUIIOM YHCel.
OKpYTJIEHUS YHCEN, OKPYTIISIOT OKpYTIISIOT YUCa 0 YKa3aHHOTO
YHCIa 0 YKa3aHHOTO pa3psija. paspsiza.
Pemaror 3amaun B 1 geiicTeue. Pemaror 3amauun B 2-3 nelicTBHS,
TUIAHUPYIOT XOJI PENISHHs 3a0a4H
8 BxoaHas koHTponbHAS OrneHnBaHue U POBEPKA YPOBHS | BBIMOMHSIOT 3aJaHASI KOHTPOJIGHOW | BBHIMONHAIOT 3aaHUS KOHTPOIBHOM
pabora «Croxenne u 3HAHUW 00YJAIOIINXCS 110 TEME: paboTHI (C TTOMOIIIBIO paboTel. [IoHUMAOT HHCTPYKIHIO K
BBIYUTAHUE IENIBIX YHCENT U «CroxxeHne v BBIYUTAHUE [ENBIX | KanbKymsiTopa). [lormmaroT y4e0HOMY 3a/IaHUTO
JMECATUIHBIX IpoOei» YHUCeN U IECITHIHBIX APOOEi» WHCTPYKIINIO K y4eOHOMY
3amanuio. [ [pyHUMArOT TOMOTIH
YUUTeNs
9 N3mepenne ocTphIX yTioB ¢ W3MepeHne ocTphIX YIJIOB C CTposT 11 HI3MEPSIIOT OCTphIe YIIIbI ¢ | CTPOSAT M U3MEPSIIOT OCTPHIE YIIIHI C
TTOMOIIIBIO TPAHCIIOPTHPA MTOMOIIIBIO TPAHCIIOPTHPA, 3aMCh | TIOMOIIBIO TPpaHCIOPTHPA (JIETKUe MTOMOIIIBIO TPAHCIIOPTHPA
WX 3HaYECHUs, CPABHEHHE YIJIOB ciydan)
T0 I'PalyCHON BEIHYNHE
10 | CnoxeHue U BEIYUTAHHC CrnoxeHue u BhIYMTaHWE HaseiBaroT KOMIIOHEHTHI AelicTBHE | Has3pIBaroT KOMIIOHEHTHI eHCTBUH (B

OCIIBIX YHUCCII.

MHOT'O3HAa4YHbIX YU CCII IpUEMaMi

(B TOM UmCIIe B IPUMEPaX),

TOM YHCJIE B IPUMEpaXx), o0paTHbIE




YCTHBIX ¥ TUCHBMEHHBIX
BBIUMCIICHUIM;

MIPOBepKa MPaBUIBLHOCTH
BBIYMCIICHUM.

Pewenue 3a1a4 Ha pacuer
CTOMMOCTH TOBapa

0o0paTHbIC ACHCTBUS.

BBIMONMHSIIOT YCTHBIE BEIYUCIICHHS.
CocTaBisoT MpuUMepsl Ha
CIIOKECHUE U BEIYUTAHUE.

YCTHO pemaroT 3a1a4u
MPAaKTUYECKOTO COIEPKAHMS Ha
pacder cTouMOCTH ToBapa. Pemaror
3aJ]a4M Ha pacdyeT CTOUMOCTH
ToBapa B 1 gelicTBue

JIEUCTBUS.

BEITIONHSAIOT YCTHBIE BHIYUCIICHUS.
CocTaBIsI0T IPUMEPHI Ha CIIOXKEHUE
Y BEIYUTAHHE.

YCcTHO pemaroT 3a1auu
MPaKTUYECKOTO CONlEPKaHUSI.
Beimonssiror apugmernieckue
JIEHCTBUS ¢ MHOTO3HAYHBIMHU
YHCIaMU.

[TmarupyroT X0 penieHus 3aa4u B 3
JIEUCTBUS

11 | CinoxeHue ¥ BEIYUTAHUE Ciio)xeHne 1 BEIYATAaHNE UwuTaroTr AecSITHYHEIE TPOOH, UuTaroT AecsSITHYHbBIE TPOOH,
JECATUYHBIX IPOOEH. JMECATUIHBIX Apobeit ¢ 3alMChIBAaTh UX I10J IUKTOBKY. 3aIMChIBATh UX 110/ AUKTOBKY.
ONMHAKOBBIM 3HAMCHATCIIEM (C BrImmonHSIOT ciokeHne u BEITONHSIOT CIIOKEHHUE U BEIYUTAHUE
OJIMHAKOBBIM KOJINYE€CTBOM BBIYUTAHUE IECATUIHBIX IPOOei ¢ NECATUYHBIX Ipo0el ¢ pa3HBIMU
3HAKOB ITIOCJIC 33H$[TOI71) " pa3HbIM OJMHAKOBBIMU 3HAMCHATCIISIMU. 3HAMCHATCIISIMHU.
3HaMeHaTeleM (C pa3HbIM BocnpousBoasT B ycTHOM peun
KOJIMYECTBOM 3HAKOB ITOCIIE aJTOPUTM NMMCHEMEHHOTO CIIOKEHUS U
3arsTon) BBIYUTAHUS B IIPOLIECCE PELICHUS
npuMepoB. COKpaIaioT IeCATHIHbIE
IIpoOH. 3aMUCHIBAIOT ACCATHIHBIE
JIpoOu, BBIpaxkasi X B OMMHAKOBBIX
JTOTISIX.
12 | Ilopsmok aewcTBUi ITopsimok newcTBuii (CliokeHre 1 | BBITIONHSIOT CIIOKEHHUE U BBINOTHAIOT ClI0)KEHHUE U BEIYMTaAHUE
(crmo’xeHHE W BEIYUTAHUE) BEIYUTAHHE) BBIYUTAHHE COOITIOIAST TOPSIIOK coOTI0OTas TTOPSTIOK ACHCTBHI
JIeHCTBUN
YMHOXKeHHUE U JeJIeHHe HeJIbIX Ynces U 1eCITUIHBIX Apodei - 144.
13 | YMHOXeHHE TeNbIX YHCcel Ha OTtpaboTka anropurMa BrIONHSIOT YCTHBIE BRIYUCICHHUS. | BBIMOMHSIOT YCTHBIC BRIYUCIICHUS.

OOHO3HAYHOC YHUCJIO.

YMHOKEHUS LEIBIX YHCEN H
OITHO3HAYHOE YHUCIIO, OTPaOOTKA
YCTHOTO pelIeHUs MTPOCTHIX 3a1a4
Ha yBEJIMYEHNE B HECKOJIBKO pa3

HaspiBaroT KOMIIOHEHTEI IEHCTBUS
(B TOM umCIIE B IpUMEpax).
[onp3yrorces Tabmumen
YMHO)KEHHUSI.

BEITONHSAIOT BEIYHACIIEHUS
MMUCHMEHHO (JIETKUE CITy4dan).
Pemaror mpoctsie 3aqaun B 1
JeficTBHE

Ha3wiBaroT KOMIIOHEHTHI IeHCTBUS (B
TOM YHCJIE B IPUMEPAX).
BBINONHSIOT BEIYUCICHUS
MUCbMEHHO.

[IpoBepsitoT NpaBUIBHOCTH CBOUX
BBIYUCIICHUH 110 Y4EeOHUKY.
BocnpousBonsr B ycTHOU peun
AJTOPUTM MMCHbMEHHOTO YMHOKEHHSI




B IIPOIIECCE PEIICHUS IPUMEPOB
[TpousBomaT pa3dop ycinoBus 3a1auu
B 2-3 NENCTBUS, BBLACISIOT BOIPOC
3aJ1auu, COCTABJISIFOT KPaTKyIO
3aIUCh, IJIAHUPYIOT X0 PEIICHUS
3as1auu, GOpMYyITUPYIOT OTBET HA
BOIPOC 3a/1a4u

14 | JleneHue membIX YUCET HA OtpaboTka anroput™Ma JAeIeHus BEITIONMHSIOT YCTHBIEC BRIYUCICHUSA. | BBITIOTHSIOT YCTHBIC BEIYUCICHUSI.
OJIHO3HAYHOE YHCIIO. LEJIbIX YHCEeJI U OQHO3HAYHOE Ha3piBaroT KOMITOHEHTHI 1eHCTBUS Ha3piBaroT KOMIIOHEHTHI JIeHCTBUSA (B
YUCIIO0, YCTHOT'O PELICHMS (B TOM ymcCIIE B IpUMeEpax). TOM YHCJIE B IPUMEPAX).
MPOCTHIX 3a7a4 Ha yMeHbIeHne B | [lomp3yroTces Tabnuieit BEITIONHSAIOT BRIYUCIECHUS
HECKOJIBKO pa3 YMHOXEHHUSI. MMHUCEMEHHO.
BeInonHAIOT BEIYUCIEHUS BocnpousBoasT B ycTHOM peun
MMACEMEHHO (JIETKUE CITydan). aJITOPUTM MMUCHMEHHOTO JICJICHUS B
Pemator mpocThie 3a71a4uu B 1 MpoIIecce PeIeHHs IPUMEPOB.
JeficTBre [IpouzBonsaT pa3dop yciaoBus 3a1aqu
B 2-3 NIEHCTBUSA, BEIACISAIOT BOIIPOC
3a/1a4M, COCTABJISIOT KPaTKYIO
3aIKCh, ITITAHUPYIOT X0 PELICHUS
3a/auu, (pOpMyIHPYIOT OTBET HA
BOIIPOC 33J1a4H
15 | [IpoBepka yMHOXEHHS IIpoBepka yMHOXKEHHS BrInonHAT NpoBepKy BrINIONHAIOT POBEPKY
MPaBUIIBHOCTH BBIYUCIICHUN C MPaBUIILHOCTH BBIYUCIICHUN C
ITOMOIITHI0 0OPATHOTO JEHCTBUS ITOMOIITLIO0 0OPATHOTO JEHCTBUS
16 | YMHOXEHUE NeCITHIHBIX OTtpaboTka anropurma BBINONHAIOT YCTHBIE BBIYUCICHUS. | BBITONHSAIOT YCTHBIE BBIYMCIICHUSA.

IpoOei Ha OJHO3HAYHOE
YHCIIO.

YMHOXEHUS IECATUYHBIX APoOeit
Ha OIHO3HAYHOE YHUCJIO,
0TpabOTKa yCTHOTO PELICHNUS
MIPOCTHIX 337124 Ha YBEIUUYCHUE B
HECKOJIBKO pa3

HaspBaroT KOMIIOHEHTHI JIEHCTBUS
(B TOM ymCIIE B IpUMEpax).
[onp3yrorcs Tabmumein
YMHOKEHHUSI.

CpaBHUBAIOT LIENBIE YUCTIA U
JIECATHYHBIE APOOH.

BEITONHSAIOT BEIYHACIIEHUS
MMUCHMEHHO (JIETKUE CITy4Jan).
Pewator nmpoctele 3a1auu B 1
EUCTBUE

Ha3wiBaroT KOMIIOHEHTHI JIeHCTBUS (B
TOM YHCJIE B IPUMEPAX).
CpaBHMBAIOT LIENIBIE YUCIIA U
JIeCATHYHBIE APOOH.

BBINOnHSIOT BEIYUCICHUS
MUCHMEHHO.

BocnpousBonsr B ycTHOU peun
AITOPUTM NMMCHbMEHHOTO YMHOXKEHHSI
B IIPOLIECCE PELIEHUS IPUMEPOB.
IIpousBonsT paz0op yciaoBUs 3a1a4u
B 2-3 NeiicTBUS, BBLACISIOT BOOPOC




3aJ1a4M, COCTABJISIFOT KPATKYIO
3aIUCh, IJIAHUPYIOT XOJ PEILICHUA
3as1auu, GOpMYyITUPYIOT OTBET HA
BOITPOC 33J1a41

17 | deneHue qeCITUYHBIX OTtpaboTKa anropuT™a JeacHHsI BEITIONHSAIOT YCTHBIEC BRIYUCICHUA. | BBITOTHSIIOT YCTHBIC BEIYUCICHUSI.
npoOeii Ha OIHO3HAYHOE JIECATHYHBIX APoOeH Ha Ha3zriBaroT KOMIIOHEHTEI 1EUCTBUS HaspiBaroT KOMIOHEHTHI JIeHCTBUA (B
YHCIIO. OJIHO3HAYHOE YHUCII0, OTpabOoTKa (B TOM YmCIIEe B IpUMEpPAX). TOM YHUCJIE B IPUMEPAX).

YCTHOTO pelIeHus MpocThiX 3a1a4d | [lomb3yrorcs Tabmureit CpaBHUBAIOT IECATHYHBIC APOOH.
Ha YMEHBIIIEHUE B HECKOIBKO pa3 | yMHOKEHUS. BEITIONHSAIOT BRIYUCICHUS
BEITIONHSIOT BRIYUCICHUS MMHUCBMEHHO.
MMCBMEHHO (JIETKHE CITydan) BocnpousBozsr B yCTHOH peun
aJITOPUTM MUCHMEHHOTO JICJICHUS B
MpoIIecce PeIeHus IPUMEPOB.
[TpousBomsaT pazdop yCIoBHS 3a1a9n
B 2-3 NEHCTBUS, BBIACISIIOT BOIIPOC
3a/1a49¥, COCTABIISIOT KPATKYIO
3aIMCh, IIAHUPYIOT XOA PeIIeHus
3a/auu, (pOpMyIHPYIOT OTBET HA
BOIIPOC 3a/1a4u
18 | IIpoBepka neneHus IIpoBepka aenenus BrinonHsA0T npoBeEpKy BrinonHsoT npoBepky
MIPABUJIBHOCTH BBIUHCIIEHUH C MPABHJIBHOCTH BBIYHCIIEHUH C
ITOMOIITHI0 0OPATHOTO JEHCTBHUS ITOMOIITHIO0 0OPATHOTO NEHCTBUS

19 | YMHOXeHUE U JeneHre OTtpaboTka anropurma [IpumeHsrOT anropuT™ yMHOXEHHUS | [I[pUMEHSFOT adropuT™M YMHOKEHHS H
LIENTBIX YHCENT U JeCATUIHBIX YMHOKEHUS ¥ ISNISHS [IENBIX Y JIETICHAS LIENbIX YUCeN 1 JIEJIEHUS [ENTOT0 YHCTa ’
npobeit Ha 10 YUCeN U NECATUIHBIX Apodeit Ha JIECITHYHON JpoOU Ha KPYTIIble JIECITHYHON qpoOn Ha KPYTIIble

KpYTJIbIe IECATKH, PELIeHHE JecsITKH (Jierkue ciydan). Pemmaror | mecstku. Pemator mpocteie n
MIPUMEPOB, PELICHHE MPOCTHIX U MpoCTHIe 3aa4M B 1 meiicTBue Ha COCTaBHBIC 33]a4H HA YBEIINYCHHE B
COCTaBHBIX 3a/1ad Ha YBETMUECHUE | YBEIWYEHHE B HECKOIBKO pa3 HECKOIIBKO pa3 B 2 NEHCTBHS

B HECKOJIBKO pa3

20 | Iloctpoenue u u3MepeHme W3MepeHne TynbIX YIJIoB C CTposiT 11 HI3MEPSIIOT TyIble YIIIbl ¢ | CTPOSAT M U3MEPSIOT TYIIBIE YIIIHI C
TYIBIX YTIIOB C TIOMOIIBIO TIOMOIIIBI0 TPAHCTIOPTUPA, 3aIHCh | TIOMOIIBIO TPAHCIIOPTHPA (JIETKHE TTOMOIIIBIO TPAHCIIOPTHPA
TPaHCIIOPTHUDA. WX 3HaYECHUs, CPABHEHHE YIJIOB ciydan)

T0 I'PalyCHON BENHYNHE
21 | YMHOXEHUE U JIelIeHne OtpaboTka anroputMa [TpumenstoT anroput™ yMHOXKEHUs | [I[pUMEHSIOT anropuT™ YMHOKEHHS H

LEJIBIX YUCENT U JECATUIHBIX
npobeit Ha 100

YMHOXCHUA U JCJICHUA LCIbIX
HYUCCII U NCCATHYHBIX sz06eI71 Ha

Y JICTIEHUSI LEJIBIX YUCeN U
JECATUYHON APOOH Ha KPyIJible

JIeNIeHNs LEeJIoro yKcia u
JIECATUYHON APOOH Ha KpPyIyble




KPYIUIbIE IECATKH, PELICHUE
IIPUMEPOB, PELIEHUE IPOCTHIX U
COCTaBHBIX 33/1a4 HA yBEJIMUCHUE
B HECKOJIBKO pa3

JecaTku (Jierkue ciayvan). Pematror
npocThie 3a7a4u B | jeiicTBue Ha
YBEIUYEHHE B HECKOIBKO Pa3

JeCATKH. PemaroTt mpocTeie u
COCTaBHBIC 3a]1a4d HA YBEJTUYCHUE B
HECKOJIbKO pa3 B 2 EHCTBUS

22 | YMHOXEHHUE U JeneHue OtpaboTrka anroputma [IpuMeHstoT aropuT™ yMHOXKEHUs | [IpUMEHSIOT anropuT™ YMHOXKEHHS U
LIENBIX YHCENT U JECATUYHBIX YMHOXEHUS U JIeIEHUs LIENbIX U JIeTIeHNS LENbIX YUCel U JIeJIeHUS 1eJIor0 YHcia U
npobeii Ha 1000 YHcen U ACCATUYHBIX ApoOed Ha | JIEeCATHYHOU IpoOW Ha KpyTIibie JIECITUYHON JpoOU Ha KpyTJible
KPYIJIbIE IECATKHU, PELIeHNE JIeCsITKY (Jierkue ciydan). Pemmaror | mecsatku. Pemaior npocteie u
MIPUMEPOB, PEIIEHNE POCTHIX U MpocThIe 3a7a4M B 1 meiicTBue Ha COCTaBHBIE 33/]a4M HA YBEIUYEHHE B
COCTaBHBIX 33J1a4 Ha YBEJTHUEHUE | YBEIUYEHHE B HECKOJIBKO pa3 HECKOJIbKO pa3 B 2 efCcTBUS
B HECKOJIBKO pa3
23 | KonTponbHast pabora 3a I Pabora 1o pa3sHOypOBHEBBIM BrINONHAIOT 3a/1aHUs KOHTPOIBHOW | BBITOMHAIOT 3aJaHUS KOHTPOJIBHON
4yerBepTh. "ClioKeHue, WHJMBUyaJIbHBIM KapTOYKaM — paboTHI C TOMOIIBIO KAJIBKYJIATOpa | paboOTHI
BBIYMTAHUE, YMHOKEHUE U 3a/IaHUSIM TI0 TEME.
JeNIeHUe LEIbIX YHUCEN 1 CamonpoBepka BBITIOTHEHHBIX
JECATUYHBIX Tpodeit" 3aJaHUuI
24 | Pabora Haja omIMOKaMH. Paz6op u ucnpaBienue omubok B | McmpaBistoT ommoky, Pa30uparoT 1 uCIpaBIsAIoT OMUOKH,
CwmesxHble yribl. Cymma 3aJlaHUAX B KOTOPBIX JOIYIIEHbl | JOIYILIEHHbIE B KOHTPOJIbHOMN JIONyLIEHHbIE B KOHTPOJIBHOM padoTe
CMEXHBIX yTJIOB. O OKH. pabore
25 | YMHOXEHHE IeNbIX YUCe ’ Otpabotrka ajropurma [IpuMeHsIIOT alropuT™M yMHOKEHHs | [IpUMEHSIIOT aJIrOpUTM YMHOXKEHUSI U
JEeCATUYHBIX Opo0eil Ha YMHOXEHUS U JETICHUS LIENIBIX U JIJIEHMSI LIEIIbIX YUCel U JIeJIeHNs LeJI0r0 YKcia U
KPYIJIbl€ IE€CSATKH, COTHH, YHCEeN U ACCITUYHBIX APOOel Ha | AECSTUYHOM IpoOu Ha KpyIJible JIECATUYHON ApOOH Ha KpyTJIble
THICAYH KpYIJIbI€ I€CATKH, PELICHNE necatku (yierkue ciaydan). Pemator | necarku. Pemaror mpoctsie u
IIPUMEPOB, PELIEHHE IPOCTHIX U npocThle 3a7a4u B 1 aelicTBue Ha COCTaBHBIE 33/1a4 HA YBEIHMUCHHE B
COCTaBHBIX 3a/]a4 Ha YBEJIMUCHNE | YBEJIMUYEHHE B HECKOIBKO pa3 HECKOJIBKO pa3 B 2 AefcTBUA
B HECKOJIBKO pa3
26 | JleneHue Lenbx YMCEI U Otpaborka anropuTMa [TpumeHsAOT anroput™ yMHOKeHUs | [IpUMEHSIOT anroput™ yMHOKEHUS U

TIECATUYIHBIX IpoOeit Ha
KPYTJIbIE I€CATKHU, COTHH,
TBICSTYH

YMHOXCEHUS U JETICHUS LIENBIX
YHCEN U ACCITUYHBIX ApoOeil Ha
KPYIJIbIE IECATKH, PELICHUE
IPHUMEPOB, PEIICHUE IPOCTHIX U
COCTaBHBIX 3a/]a4 Ha YBEJIHUYCHUE
B HECKOJIBKO pa3

W JICTICHUS LIETbIX YKCel U
JECATHYHON JpOoOU Ha KPYTIIble
JIECATKU (JIerkue ciry4an). Permaror
MPOCTHIE 3a]auu B 1 neiicTBUE Ha
YBEIIMYEHNE B HECKOJIBKO pa3

JIeJIEHHUS 1I€JI0Or0 Yucia U
JIECATHYHON JpOoOU Ha KPYTIIbIe
JecsATKU. Pemator nmpocteie u
COCTaBHBIC 33J[a4X HA YBEINUYCHHE B
HECKOJIBKO pa3 B 2 NeicTBus

YMHOKEHHE H JeJIeHHe IeJIbIX Yuces U IeCATHYHBIX Apo0deil Ha ABy3HaYHOoe yncao — 114,

27 | YmHOXenue menbIx uncen Ha | 1

| YeTHOE BBIYMCTICHHE IPHMEPOB

I Brimonasror YCTHBIC BBIYUCIICHU

| Brimonsstor YCTHBIC BHIYUCIICHUS Ha




ABY3HAYHOC YUCIIO

Ha TaOJMYHOE YMHOXCHUE.
Pemenue npumepoB Ha
MUCHMEHHOE YMHOXCHUE U
JIECATHYHBIX APOOeH Ha
JIBy3HAUHOE YHUCIIO

Ha YMHOXKEHUE U JICNICHUE TEIBIX
YHCell Ha OMHO3HAYHOE YHCIIO.
Ha3piBaroT KOMIIOHEHTHI 1eHCTBUS
«YMHOXEHHE» (B TOM YHUCIIC B
npuMepax), oOpaTHoe JelCTBHE.
BEITIONMHSIOT BHIYUCIECHUS
MACBMEHHO (JIETKUE CITydan )

YMHO)KEHHUE U JIETICHUE LENbIX YHCEN.
Ha3piBaroT KOMIIOHEHTHI JeHCTBUS
«YMHOXEHHUE» (B TOM YHCIIE B
npuMepax), oopaTHoe JelicTBUE.
BrInonHsI0T BhIUKCIEHUS
MMCBMEHHO.

BBIITONHSAIOT IPOBEPKY
MPaBUJIBHOCTH BBIUHCIIEHUH C
MOMOIIBI0 00PATHOTO JCHCTBUSI.
[IpouzBonsaT pa3dop yciaoBus 3a/1auu,
BBIJIEISIIOT BOIIPOC 3aa4H,
COCTABIISIIOT KPATKYIO 3aIHCh,
TUTAHUPYIOT XOJI PEIIeHHS 3a/1a49H,
(GOpPMYITHPYIOT OTBET Ha BOIIPOC
3a]1aqu
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JlemeHue 1ebIx 9yrces Ha
JIBY3HAYHOE YUCIIO.

YCTHOE BBIYUCIIEHUE TPUMEPOB
Ha TaOJIMYHOE JICJICHUE.
Pemienue npumMepoB Ha
MMCHEMEHHOE JIeJIEHHE 11EJIBIX
YUCeN Ha IBy3HAYHOE YHCIIO.
Pemenue 3agag Ha
MIPOTIOPITHOHAIIEHOE JIeTICHUE

BI)IHO.HHSIIOT yCTHI)Ie BBIYUCIICHUSA
Ha YMHO)KEHUE U JIETICHUE TCITBIX
YKCeN Ha OOHO3HAYHOE YHCIIO.
HaspIBaroT KOMIIOHEHTHI JICHCTBUS
JIeJIEHNS.

BEIITONMHAIOT BEIYKCIIEHUS
MUACHBMEHHO (JIETKHE CITydan).
Pemaror 3amaun B 1 geiictBue

Bremonusior YCTHBIC BBIYUCJICHUA Ha
YMHO)KEHHUE U JIeTICHHUE [ENTbIX YHCE.
Ha3piBatoT KOMIIOHEHTHI 1EHCTBUS
nenenue (B TOM YUCIIE B IpUMeEpax),
obpaTHOE neicTBHE.

BrImonHsr0T BEIUKCIEHUS
MMUCHEMEHHO.

BocnpousBonsr B ycTHOU peun
aJTOPUTM NMHMCHEMEHHOTO JIeNIEHUs Ha
JIBy3HaYHOE YMCIIO B TIPOIIECCE
pEIIeHus IPUMEPOB.

BrInonHAIOT NpoBepKy
MPABUIIEHOCTH BBIYHCICHUH C
MTOMOIIIEI0 00OPAaTHOTO JAEHWCTBUSI.
[TpouzBomsaT pa3dop ycinoBus 3a1aqu
B 2-3 NEUCTBUS., BBLICISIIOT BOIIPOC
3aJ1a4u, COCTABIISIOT KPATKYIO
3aIUCh, TNIAHUPYIOT X0 PEeIIeHUs
3as1auu, GOpMYyITUPYIOT OTBET HA
BOTIPOC 3a/1a9
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VYMHOXeHNE U JCICHNC

VYcTHOE BBRIUKCIICHUE IIpUMCEPOB

Brimonasiror YCTHBIC BBITMCIICHU

Brimonastor YCTHBIC BHIYUCIICHUS Ha




LEJIbIX YHCECI Ha JBY3HAYHOC
YHCIIO.

Ha TabJMYHOE YMHOXCHUE U
Jenenue. Penienue npuMepoBs Ha
IMUCbMEHHOC YMHOXCHHNEC U
JIeJIeHUE LIebIX YHCell Ha
JIBy3Ha4YHO€ YHCIIO.

Pemenue 3ana4d Ha
MPONOPIIMOHANBHOE JIEIEHNE

Ha YMHOXKEHUE U JICNICHUE TEIBIX
YHCEeII Ha OJIHO3HAYHOE YHUCJIO.
Ha3piBaroT KOMIIOHEHTHI 1eHCTBUS
JIeJICHUS.

BEITTOTHSIOT BEIYUCIEHUS
MHUCHMEHHO (JIETKUE CITydan).
Pemraror 3agaun B 1 gefictBue

YMHO)KEHHUE U JIETICHUE LENbIX YHCEN.
Ha3piBaroT KOMIIOHEHTHI JeHCTBUS
JiernieHue (B TOM 4rcie B IpuMepax),
obOparHoe JeiicTBHE.

BEITIONHSAIOT BRIYUCICHUS
MMCBMEHHO.

BocnponsBonsr B yCTHON peun
aJTOPUTM NMHMCbMEHHOTO JIeIEHUs Ha
JIBy3Ha4HOE YHMCIIO B TpoIIecce
peIIeHus IPUMEPOB.

BBIITONHSAIOT IPOBEPKY
MPaBUILHOCTH BBIYUCIICHUH C
TTOMOIITBI0 0OPATHOTO JACHCTBUSI.
[IpouzBonsaT pa3dop ycioBus 3a1aqu
B 2-3 NEHCTBUS., BBIICISIIOT BOIIPOC
3aJ1auM, COCTABIISIOT KPATKYIO
3aIMCh, IIAHUPYIOT XOA PeIIeHus
3a/auu, (OpMyIHPYIOT OTBET HA
BOIIPOC 3a/1a4u

30 | YMHOXeHHUE IECSITUIHBIX YcTHOE BBIYHCIICHHE TPUMEPOB BEBIONHSIOT YCTHBIE BRIYUCICHUS | BBIMOTHSIOT YCTHBIE BRIYMCICHHS Ha
npoOeit Ha IBY3HAYHOE Ha TabIMYHOE YMHOXKEHUE. Ha YMHO)KEHHUE IECATUIHBIX YMHO)KEHUE TECATUIHBIX APOOEH.
YHUCTIO. Pemenue npumMepoB Ha Ipo0ei Ha OMHO3HAYHOE YHICIIO. HazbiBatoT KOMIIOHEHTHI AEUCTBUS

MMICEMEHHOE YMHOXEHHE 1 HaspIBatoT KOMITOHEHTHI ISHCTBHST | «yMHOXKEHHE» (B TOM YHCIIE B
MEeCATUIHBIX Apodeit Ha «YMHOXEHHE» (B TOM 4HCIIe B IpuMepax), 00paTHOE ICHCTBHE.
JIBy3HAYHOE YHUCIIO puMepax), odpaTtHoe AelicTBHE. BrImonHAIOT BEIUMCIEHUS
BrIMONHSIOT BEIYACIEHUS MMCHEMEHHO. BBITOTHSIOT poBEpKY
MUCHMEHHO (JIETKHE CITyJan) MPABUIIEHOCTH BBIYUCIIEHUH C
MTOMOIIIEI0 00OPAaTHOTO JAEHWCTBUSI.
[IpouzBomsaT pa3dop yciaoBus 3a1auw,
BBIJISISIIOT BOIIPOC 3aa4H,
COCTABIISIOT KPATKYIO 3aIHCh,
TUTAHUPYIOT XOJI PEIIeHHs 3a/1a4H,
(hOPMYITUPYIOT OTBET HA BOIIPOC
3aJladu
31 | Cmexnsie yriupl. Cymma Brruncnenve BennainHbI Brr4ucnsioT BeTMYUHY CMEKHOTO Brraucisior BennunHy CMEKHOTO

CMCKHBIX YTI'JIOB.

CMCIKHOI'O yTI7Ia 11O ,HaHHOﬁ

yIJia no JaHHOU I'palyCHOMN

yIjia no JaHHOU IpalyCHOMU




rpayCHOW BETMUYUHE OTHOTO U3
YIJIOB.

ITocTpoeHHE CMEXHBIX YIVIOB 1O
3aIaHHOH T'paJyCHOW BEJIMUYUHE

OJIHOTO U3 YIVIOB

BCIIMYMHE OJHOT'O U3 YIJIOB (J'IGI‘KI/IC

ciIydan)
CTposT CMEXHBIE YIIIbI

BEJIMYMHE OHOI'O U3 YIJIOB.

CTposT CMeXHbIE YITIBI TI0 33 JaHHOMH
IPayCHOM BEJIMYHMHE OIHOI'O U3
YIJIOB

32 | [enenue qecaTHUHBIX YcTHOE BRIYUCIICHUE TTPUMEPOB BrITIONMHSIOT YCTHBIEC BRIYUCICHUS. | BBIMONHSIOT yCTHBIC BRIUUCICHUS HA
npoOeii Ha IBy3HAYHOE Ha TaOJIMYHOE YMHOXKEHUE U Ha YMHO)KEHUE U JINICHUE T[EITBIX YMHOXXEHHE U JISTICHUE [ETBIX YHCET.
YUCIIO. nenenne. Pernenne npuMepoB HA | YUCEL. HaspiBaroT KOMIIOHEHTHI JIEHCTBUS

MACbMEHHOE JIeJICHUE Ha3piBaroT KOMIOHEHTHI NIEHCTBUS | JAelieHue (B TOM YHCIIE B IPUMEPax),
JIECSTHYHBIX APOOCH. JIeJIeHUs. BBIMOMHAIOT BRIYUCIICHUS | 0OpaTHOE JICHCTBHE,
Pemenue 3anau Ha feneHue «Ha MMCBMEHHO (JIETKHE CITydan). BBITONHSAIOT BBIYUCIIEHHUS
JacTH» IIpown3BomaT paz0op ycIoBuUs MMHUCEMEHHO.
3amaun B 1 nericTBUE, BBIACTSIOT [IpouzBonsaT pa3dop yciaoBus 3a/1aumu,
BOIIPOC 3a]1a9u BBIJIEIISTFOT BOITPOC 3a/1a49H,
COCTaBJISIOT KPATKYIO 3aIUCh,
TJIAHUPYIOT X0 PEIICHMS 3a/1auH,
(hOpMYITHPYIOT OTBET Ha BOIIPOC
3aJ1aqu

33 | YMHOXeHue U JeneHue HasBanne koMmoHEeHTOB BBIMONHSIOT YCTHBIC BRIYUCICHHUS | BBIMOMHSIOT yCTHBIE BRIYMCIEHUS HA
JECATHYHBIX po0eid Ha JEACTBHSL. Ha YMHOXXEHHE U JEIeHHE IEeNTbIX YMHO)KEHHE U JEIEeHUE TIENbIX YHCEIL.
JIBY3HAYHOE YHCIIO. ANTOpUTM TUCHMEHHOTO yucen (JErkue Cryqan). Ha3pIBatoT KOMITOHEHTHI IEHCTBUS

YMHO)KEHUS JECATUIHBIX Ipobelt | Ha3piBaroT KOMITOHEHTHI ACUCTBUS | «YMHOXEHHE» (B TOM YHUCIIE B
Ha JABY3HAYHOE YHUCIIO. «YMHOXEHHE» (B TOM YHUCIe B puMepax), 00paTHOE JeHCTBIE.
mpuMepax), oOpaTHOE JeiCcTBHE. BEIMONTHSIOT BRIYHCICHAS
BrIOTHSIOT BRIYUCITIEHUS MMUCHEMEHHO.
MUCHMEHHO. BocnpousBoasr B ycTHOU peun
aJTOPUTM NMHUCEMEHHOTO YMHOXEHUS
Ha JIBy3HaYHOE YHUCIIO B IIPOIIECCE
pEIIeHus IPUMEPOB.
BrINONHAIOT NpoBepKy
MPABIIIEHOCTH BBIYVCICHHUH C
MTOMOTIBI0 00PaTHOTO IEHCTBUS
34 | Ilopsimok neiicTBHii B Ilopsinok neiicTBuii B BremonHsaroT cnokeHue, BEITTONHAIOT Cl1O’KEeHHE, BEIYUTAHHUE,

BBIPAXKCHHUAX CO CKOOKaMH.

BBIPAXXCHUAX CO CKOOKaMU.

BBIYATaHHUE, YMHOKEHUE U
JlelieHue, coOIroIast mops 0K
JIEUCTBUN B BHIPAXKEHHUSIX CO

YMHOXEHHE U JIeJIeHHE, CoOITIoIast
MOPSIIOK JISHCTBUI B BBIPAKECHHSIX CO
CKOOKamu




CKOOKamu

35 | Kontponbnas pabora " Pabota o pa3HOypOBHEBEIM BeimonHsroT 3a1aHus KOHTPOJIBHOHN | BHIMOMHSIOT 3a1aHKsT KOHTPOIBHON
YMHOKEHHE U JIeTIeHHE WH/INBUTYaTbHBIM KapTOUKaM — paboThI C MOMOIIBIO KABKYIATOpa | paboThI
LEITBIX YUCEeN U IECSITUIHBIX 3aJJaHUSIM TI0 TEME.
npo0eli Ha IBy3HAYHOE CamonpoBepka BBITTOTHEHHBIX
qucio" 3aJaHui
36 | PabGora Hajn ommOKaMu. Pa6ora nag ommbkamu. [lopsimox | BeimonHstoT paboty Haj BemmonustoT padoty Haja ommOKamu
ITopsinok neiictBuii B JICHCTBHIA B BhIpaXXEHUSX 0e3 OIIMOKaMU
BBIpaKEHHsIX 0€3 CKOOOK. CKOOOK.
37 | Bumsl TpeyroibHUKOB. Bujpl TpeyronbHUKOB 110 Has3eiBatoT BU/IbI TPEYTOIEHUKOB. Has3biBatoT BU/IBI TPEYTONEHUKOB.
CyMMa yriioB TpeyroJibHUKa BEIIMYHHE YIIIOB, IO JTTHHAM CTposT TpeyroabHHUKH 110 00pa3y | CTposAT TpeyroabHUKU O 3a1aHHBIM
CTOPOH. napamerpam
ITocTpoeHne TpeyronbHUKOB 110
TPEM JIaHHBIM CTOPOHAM C
TIOMOIIBIO ITUPKYJIS U INHEHKH
OO0bIKHOBEHHBIE 1poOH — 6.
38 | OOBIKHOBEHHBIE APOOH. OO6pa3oBanue, mpeodpa3oBaHuE, Yutaror Apodu U cMEIIaHHbIC BEITIONHSAIOT YCTHBIE BRITUCIICHHUS.

CpaBHEHHE, COKpallleHHne Ipooeii,
YTEHHE W 3aIICh APoOei

YHUCIa.
3anuChIBAIOT IPOOH M CMEITaHHEBIE
YHCIa Ha CIyX.

HaszpiBaroT uncaurens u
3HaMeHaTeNb OOBIKHOBEHHBIX
Ipo0eii.

Breramcnsior onHy 4acTh YMCIa.
3anuchIBarOT Pe3yABTATHI JIETEHUS
YHUCEN B BUE OOBIKHOBEHHBIX
npobeii.

[Ipencrassror yucno 1 B Buze
Ipodwu.

Paznmuyaror mpaBuIIbHBIE U
HeMpaBWILHBIE IPOOH

YwuraroTr ApoOH U CMEIIaHHbIE YHCTIa.
3anuChIBAIOT IPOOH M CMEIIaHHEBIE
qrciia Ha CIyX.

HaspiBaroT uncnurens u
3HaMeHaTeh OOBIKHOBEHHBIX
Ipobeii.

Beraucnsror oqHy 9acTp 4mcia.
3anuchIBarOT Pe3yABTATHI JETICHHS
YHUCeN B BUE OOBIKHOBEHHBIX
npobeit.

[Ipencrapnsaror yucno 1 B Buze
Ipodwu.

Pazmmyaror npaBUIbHBIE H
HENpaBWILHBIE IPOOH.

[IpouzBonsaT pa3dop yciaoBus 3a1auw,
BBIJISISIIOT BOIIPOC 3aa4H,
COCTABIISIOT KPATKYIO 3aIHCh,
TUTAHUPYIOT XOJI PEIIeHHs 3a/1a4H,
(GOpPMYIHPYIOT OTBET Ha BOIPOC




3aga4d

39 | 3ameHa 1eNBIX U CMellIaHHbIE YUCIIa. Yuraror ApoOH ¥ CMEIIaHHbIC BBHINONHSIOT YCTHBIC BBIYMCIICHHUS.
CMEIIaHHBIX YHCEN Yucnutenb v 3HaMEHATEh qucia. YuTarT ApoOH ¥ CMEIIaHHBIC YHCIa.
HEMPaBWILHBIMU APOOSMHU. JIpoOu. 3arnch CMEIIaHHBIX 3anuchIBarOT APOOU M CMEIIAHHbBIC | 3alKMCHIBAIOT IPOOU U CMEIIaHHBIC

YHUCeN B BUJC HEMPaBUIbHBIX YHCiIa Ha CIIyX. qyciia Ha CIyX.
Jpooeii. HaspiBarot uncnurens u HaszpiBaroT uncnurens u
Penrenvie 3a1a4 Ha 3HaMEHaTe b OOBIKHOBCHHBIX 3HaMEHaTeIb OOBIKHOBEHHBIX
MPONOPUHUOHAIIBHOE JIETIEHUE Jipo0eii. Ipooeit.
3anuchIBalOT PE3Y/ILTATHI JICJICHUST | BBIYMCIISIOT OHY YacTh YUCIA.
YHUCeNl B BUJIC OOBIKHOBEHHBIX 3anuchIBAIOT PE3YJIBTATHI JICICHUS
Jpo0eif (JIerkue cirydan) YHUCeIl B BUI€ OOBIKHOBEHHBIX
Paznuaaror nmpaBuIBHBIC U Ipooeii.
HEIPaBUILHBIC JpOoOH [Ipencrapmsror uucio 1 B Buze
Ipo0wu.
Paznuuaror npaBusibHbIE U
HEIPaBUIILHBIC APOOH.
[IpouzBonsaT pa3dop yciaoBus 3a1aum,
BBLIEISIIOT BOIIPOC 3aa4H,
COCTABIISIOT KPATKYIO 3aIHCh,
TUTAHUPYIOT XOJI PEIISHHs 3a/1a4H,
(hOpMYIHPYIOT OTBET Ha BOIIPOC
3asaq
40 | CokpartieHue apoOei. OO6pa3oBanue, mpeodpa3oBaHue, Yutaror Apodu U CMEITaHHBIC BEIMONMHAIOT yCTHBIE BRIYHCIICHUS.

CpaBHEHHE, COKpallleHHe Apooeii,
YTEHHE U 3aIHCh ApoOei

YHCIa.
3anuChIBAlOT IPOOH M CMEIITaHHEBIE
YHCIa Ha CIyX.

HaspiBaroT urcnuTens U
3HaMeHaTeb OOBIKHOBEHHBIX
npobeii.

Brerancnsior omHy 4acTh YUCIa.
3anuchIBarOT Pe3yAbTATHI JIETCHUS
YHCeNl B BUJE OOBIKHOBEHHBIX
npobeii.

[Ipencrapistor yucno 1 B Buze
Jipoowu.

Paznuyaror mpaBuIIbHBIE U

Uwuraror 1podu ¥ CMEITaHHBIC YHCIIA.
3anuChIBAIOT IPOOH M CMEIaHHEBIS
YHUCIIa Ha CITyX.

Ha3zwiBaroT uncinTens 1
3HaMeHaTeIb OOBIKHOBEHHBIX
npobeit.

Beraucnsror oqHy 9acTe 4mcna.
3anuchIBarOT Pe3yABTATHI JETICHS
Ypcell B BUAE OOBIKHOBEHHBIX
npobeit.

[Ipencrapnstor yucio 1 B Bujae
npobu. Pasmuyarot npaBUIIbHBIE H
HENpaBWILHBIE IPOOH.




HENIpaBUJILHBIC ):[pO6I/I

ITpousBoasaT pa30op ycnoBus 3a1auH,
BBIJIESAIOT BOIIPOC 3a1a4U,
COCTAaBIISIFOT KPATKYIO 3aIlUCh,
IUIAHUPYIOT X0 PELIECHUs 3a10a4H,
(GOpMYIHUPYIOT OTBET Ha BOIIPOC
3aga4

41 | Cummerpus. IIpenmersl, reomeTpUUECKHe BBINIOJIHAIOT YCTHBIE BBIYUCIICHUS. | BBINOIHSIOT YCTHBIE BBIYMCIICHUS.
CummerpuyHble QUTYPHI, (burypBI, CHMMETPHYHO [IpaBunbHO 0OBACHSIOT, ABisA0TCA | [IpaBUIIBHO OOBACHSIOT, SIBISIOTCS
OCb, HCHTP CUMMCTPUH. PACIIOIOKEHHBIC OTHOCUTEIILHO JIX TOYKU CUMMETPUYHBIMU JPpYyT JIX TOYKU CUMMETPUYHBIMU JpYyT
ToukH. LleHTp cummerpun. JpYyTy OTHOCHTENBHO LIEHTpa JPyTy OTHOCUTEIBHO LIEHTPa
ITocTpoeHune reomeTpUIECKUX cummMerpun. Haxonsr napsl Guryp, | CHMMETpHH.
¢buryp, CHMMETPHYHO CUMMETPHUYHBIX OTHOCUTEIBHO Haxonat naps! guryp,
PaCIOIOKEHHBIX OTHOCUTEIIBHO TOYKH CUMMETPUYHBIX OTHOCUTECIBHO
TOYKH (TIEHTpa CHMMETPHUH ) TOYKH.
HubdepeHuupyior Gurypsl,
OpPHAMEHThI, IPEAMETHI, UMCIOIIHNE
0Ch Y IIEHTP CHMMETPUHU
42 | CnoxkeHHe U BEIYMTAHHE Crnoxenune apo0eii ¢ BrINONHSIOT YCTHBIE BRIYUCICHHS. | BBIMOMHSIOT YCTHBIC BRIYUCIICHHUS.
npoOeii ¢ OAMHAKOBBIMH OJIMTHAKOBBIMH 3HaMEHATEIISIMH. YCTHO pemaroT mpocThie 3adadm. YCTHO pemaroT IpocCThIe 3a4a4H.
3HAMEHATEISIMH. Pemmenne coctaBHBIX 3a7a4 Pemmaror mpumeps! Ha CIIOXKEHUE Pemraror mpumMeps! Ha cloXeHHE
Jpo0eit (JIerKue cirydan) Ipo0eii.
TIpoBepstoT cBOU A€UCTBUS 11O [TpoBepsitoT cBOM NEUCTBUS MO
MIPaBUITy B yUeOHHKE. MPaBIITy B YIEOHHKE.
Bocnpou3Boadr B ycTHOU peun BocnpousBonsr B ycTHOU peun
aJTOPUTM CIIOXKEHUS aJTOPUTM CIIO)KEHUST OOBIKHOBEHHBIX
OOBIKHOBEHHBIX IPOOCH B IIpoOei B TIpoItecce pemeHus
MIpOIIECCE PEIICHUS IPUMEPOB. MIPHMEPOB.
Paborator B mape. Pemaror 3amaqy | Paboraror B mape.
B 1 melicTBue [TpouzBomsaT pa3dop yciaoBus 3amaum,
BBIJISISIIOT BOIPOC 331241 B 2
JIEHCTBHSI, COCTABIISIOT KPATKYFO
3aIUCh, TNIAHUPYIOT X0 PEeIIeHUs
3as1auu, GOpMyIHUPYIOT OTBET HA
BOTIPOC 3a/1a9
43 | CnoxxeHue M BBIYNTAHUE CrnoxeHnune apo0ei ¢ BrINONHSIOT YCTHEIE BRIYUCICHHUS. | BBIMOTHSIOT YCTHBIE BBIYUCIICHUS.

npo0eil ¢ OIMHAKOBBIMH

OJWHAKOBBIMHU 3HAMCHATCIIAAMU.

YerHo PpCHIaOT IMPOCTHIC 3a1a4H.

VYerHO peHIarOT IMPOCTHIC 3a1a4U.




3HaMEHATENAMHU. Pemenne coctaBHBIX 3a7a4 Pemaror mpumeps! Ha croxeHue Pemiaror mpumMeps! Ha croxeHUE

Jpo0eii (JIerkue ciydan) IpoOei.

IIpoBepsroT cBOM AEUCTBUS 110 IIpoBepsroT cBOM AEUCTBUS 1O

NpaBUIy B yueOHUKE. MpaBUy B yueOHUKeE.

BocrponusBomsT B yCTHON peun Bocnpoussozsr B yCTHOW pedn

aJTOPUTM CIIOKEHUS AJTOPUTM CJIOKEHHUST OOBIKHOBEHHBIX

OOBIKHOBEHHBIX Jpo0ei B npoOeii B Tipoliecce perieHus

MIPOIIECCE PEIIEHUS IPUMEPOB. MIPUMEPOB.

PaGorator B mape. Pemator 3agauy | Paborator B mape.

B | neiicTBue [IpouzBonsaT pa3dop yciaoBus 3a/1auu,
BBIJICIISTFOT BOIIPOC 3a/1a49H B 2
JIEUCTBUSA, COCTABIISIIOT KPATKYIO
3aIIHACh, ITTAHUPYIOT XOJI pEIICHUS
3aa4u, GOPMYITUPYIOT OTBET Ha
BOMPOC 3a/1a91

CJi0:keHue M BIYUTAHME Apoleid ¢ pa3HbIMHU 3HaMeHaTeJ amMu — 104,

44 | IlpuBeneHue Bripaxenue nqpo0eii B BuINonHAIOT yCTHBIE BBIUKUCICHUS. | BBIOMHSIIOT YCTHBIE BEIYUCIICHHUS.
OOBIKHOBEHHBIX po0ei K OIMHAKOBBIX JOMAX (IpUBEIEHUE | YCTHO PEIIAOT MPOCTHIE 3a1auH. YCTHO peliaroT NpocThie 3a1auu.
00111eMy 3HaMEHaTeNo. K 00I1eMy 3HaMEHATEo). Pemaror npumMeps! Ha CIOXEHUE Pemaror nmpumMeps! Ha CIOKEHUE

npobeit ¢ pa3HBIMU 3HAMEHATENISAMH | OOBIKHOBEHHBIX Ap0o0eH C pasHBIMU

(erxkue cirydan) IIpoBepstoT CBOM | 3HAMEHATEISIMH.

JIECTBHS 110 TIpaBIITy B yaeOHuKe. | [IpoBepstoT cBom neHCTBUS O

Pewaror npoctyto 3a1auy B 1 MPaBIITy B YUEOHHKE.

JIeCTBUE BocnpousBonst B ycTHOU peun
AITOPUTM CJIIOKCHUS ¥ BBIUUTAHUS
OOBIKHOBEHHBIX IPOOEH ¢ pa3HBIMHU
3HaMEHaTesIMU B IIpoLiecce
peLIeHUs] IPUMEPOB.

45 | Iloctpoenue [Ipenmersl, reomerpuyecKue BhIMONHSAIOT yCTHBIEC BBIYMCIACHUS. | BBIMONHAIOT yCTHBIE BEIYMCICHUSI.
reoMeTpuIecKux Quryp, (hurypsl, CHMMETPUIHO Haxogsr mapsr ¢uryp, Haxomsar mapst puryp,
CUMMETPHYHBIX PpacronoXeHHbIe OTHOCUTENBHO CUMMETPHUYHBIX OTHOCUTENIBHO OCH | CHMMETPHYHBIX OTHOCUTEIBHO OCH
OTHOCHUTEIBHO OCH ocu cummerpuu. [locrpoenne CUMMETPHUH CUMMETPHUH
CUMMETPHH. reoMeTpudeckux ¢uryp, HaxonsaT Ha n300pakeHUsIX U B HaxonaT Ha n300pakeHUsIX U B

CUMMCETPUYIHO PACITIOIO0XKCHHBIX
OTHOCUTCIIBHO OCU CUMMCTPUHU

KJIacce CHMMETPUYHBIE (DUTYPBI
(mpenMersr).
[IpuBOAT MPUMEPHI pa3THYHBIX

KJlacce CHMMETPHYHbBIE (QUTYPBI
(penMeTsI).
[TpuBOAAT IPUMEPHI PA3TUIHBIX




CUMMETPHUYHBIX PHUPOIHBIX
00BEKTOB U TPEIMETOB,
C/IENaHHBIX PYKaMH YellOBEKA.
[IpoBoasT OCH CUMMETPUHU HA
reoMeTpUiIecKux Gpurypax

CUMMETPHYHBIX MTPUPOIHBIX
00BEKTOB U MPEAMETOB, CIETaHHBIX
pyKaMH yesoBeKa.

IIpoBOIAT OCH CUMMETPHUU Ha
TEOMETPUICCKHUX (QUTYpPaX.
Hcnons3yroT KallbKy, 4TOOBI
MIPOBEPUTH, ABJISIOTCS JIU JIBE
(GUTrypBsl CHMMETPHUYHBIMU
OTHOCHUTENBHO IIPSMOA.
Paccyxnarot, mouemy npsimele
SIBIIAIOTCSA (HE SBJISIOTCS) OCSIMU
CUMMETPHH 33aHHBIX
reoMeTpuiecKkux Guryp

46 | Cnoxenue npo0eii ¢ Bripaxxeane apobeii B BBINONHAIOT YCTHBIE BBIYUCIICHUS. | BBITONHSAIOT YCTHBIE BBIYMCIICHUS.
Pa3HBIMH 3HAMEHATEIISIMHU. OJIMHAKOBBIX J0JAX (IpUBEACHUE | YCTHO PEIIAFOT IIPOCTHIE 3aa4H. YCTHO pemiaroT MpOCThIC 33 1a9H.
K 00111eMy 3HaMEHATEITIO). Pemator mpuMephl Ha CIIOKEHUE Perraror mpuMepsl Ha CIIOKEHUE
CpaBHeHHE qpo0Oeli ¢ pa3HBIMU JIpo0eii ¢ pa3HBIMU 3HAMEHATEISIMU | OOBIKHOBEHHBIX IPOOEH ¢ pa3HBIMHU
3HaAMEHaTEIISIMU. (rerkue cimydan) 3HAMEHATEIISIMHU.
Croxxenue apobelt ¢ pa3HbIMU TIpoBepstoT cBoU AeCTBUS 110 [TpoBepsitoT cBOU NEUCTBUSA MO
3HAMEHATEISIMH. MpaBHITy B yUeOHHKE. MpaBUITy B YUEOHHKE.
IIpeobpazoBanue ApooOEi. Pemaror mpoctyro 3amaqy B 1 Bocnpon3Bomst B yCTHOU pedun
Brrauranne apobu n3 gncia 1. JIeCTBUE IITOPUTM CIIOXKEHHUS U BEIYUTAHUS
Pemmenne mpocThIx 3a1aq OOBIKHOBEHHBIX JIPOOEH C pa3HBIMHU
3HaMEHATEJSIMH B IPOIIECCe
pelIeHus! IPUMEPOB.
47 | KoutponsHas paboTa 3a 2 Pabora o pasHOypOBHEBEIM BrITONHSIOT 3a1aHus KOHTPOIRHON | BEITTONHSIOT 3a0aHUS KOHTPOJIBHOMN
4eTBepTh "Y MHOKEHUE U WHIUBUIYAITbHBIM KApTOYKAM — paboTHI C TOMOIIBIO KAJIBKYIIATOpa | paOoTHI
JeNeHNe LeTbIX YUCeT ’ 3a/IaHUSIM TIO TeME.
JIECATUYIHBIX IpoOeit Ha CamonpoBepka BEITIOTHEHHBIX
JBY3HAYHOE YHUCIIO. 3aJaHUI
OOBIKHOBEHHBIE JTpooH"
48 | Pabora Hax ommOKaMu. Pabora Hax ommbkamu. Ilopsimox | BemmonHsoT padoty Han BemonssroT paboTy Haa ommMoOKaMu
Breranranue npobeii ¢ JIECTBHIA B BBIpaXKEHUAX 0e3 OLINOKAMU
pPa3HBIMH 3HAMEHATEISIMHU. CKOOOK.
49 | CnoxxeHue M BBIYHTAHUE Bripaxxenne apobeit B BrBINONHSIOT YCTHEIE BRIYUCICHHUS. | BBIMOTHSIOT YCTHBIE BBIYUCIICHUS.

Jpo0eli ¢ pa3HBIMU

OJWMHAKOBBIX JOJIAX (HpI/IB CACHHC

VYerHO PCIIAOT MPOCTHIC 3a/1a1H.

VYerHO peHIarOT IMPOCTHIC 3a1a4H.




3HaMEHATENAMHU. K 00I1IeMy 3HaMEHATEIO). Pemator npuMeps! Ha BEIYUTAHHE Pemator mpuMeps! Ha BEIYUTAHUE
Brrunranue npobeii ¢ pasHIMU npoOeii ¢ pa3HBIMU 3HAMEHATENSIMH | OOBIKHOBEHHBIX JIpo0eii ¢ pa3HbIMU
3HaMEHaTesIMH. (ylerkue ciydan) 3HaMEHaTEeISIMH.
[IpeobpazoBanue apodeti. [IpoBepsroT CBOU JSHCTBUS 10 [IpoBepsiroT cBOM JEHCTBUS 110
Berunranue npodu u3 uncna 1 NpaBUIy B yueOHUKE. MpaBUiy B yueOHUKeE.
BocrpousBomsT B yCTHON peun Bocnpoussozsr B yCTHOU peun
AITOPUTM BBIYMTAHUS AJTOPUTM CIIOKEHHUSI U BBIYMTAHUS
OOBIKHOBEHHBIX Jpo0ei B OOBIKHOBEHHBIX JIpo0eli C pa3HBIMU
MIPOIIECCE PEIIEHUs TIPUMEPOB. 3HaMEHaTEeJSIMH B IPOLIEecCce
Pa6orarot B mape pEeIIeHHs TIPUMEPOB.
PaGorator B mape
50 | IMoctpoenwue [Ipeamersl, TeoMeTprUecKre BEIMONHSIOT yCTHBIEC BBIYKUCICHUS. | BBIMONHSIOT YCTHBIC BRIYUCIICHUSI.
reoMeTpuieckux Quryp, (buUTypBI, CHMMETPHYHO [IpaBuIbHO OOBICHSIOT, SIBISIOTCS | [IpaBHIBHO OOBSICHSIIOT, SIBISIOTCS
CUMMETPHUYHBIX pacIonoXeHHbIE OTHOCHTEIBEHO T TOYKH CUMMETPUYHBIMH JPYT JIM TOYKU CUMMETPUYHBIMHU JPYT
OTHOCHUTEJBHO IIEHTpa ToukH. LleHTp cummeTpuu. JPYTy OTHOCHTENBHO [IEHTPa JIPYTy OTHOCUTEIBHO LIEHTPa
CUMMETPHH. [MocTpoeHune reoMmeTpryecKux cummMerpun. Haxonsr napel guryp, | ciMMeETpHH.
(buryp, CHMMETPHYHO CUMMETPHYHBIX OTHOCHUTEIBHO Haxonst napsr guryp,
PacCTONOKEHHBIX OTHOCHUTEIHHO TOYKH CUMMETPHUYHBIX OTHOCHUTEIBHO
TOYKH (IIEHTPa CHMMETPHH) TOYKH.
HubdepeHuupyiot Gurypsl,
OpHAMEHTHI, MPEIMETHI, HMEIOIIIE
0Chb Y IIEHTP CHMMETPUHU
51 | HaxoxnmeHue yncia 1o Haxoxnenne uncna mo 0,1 ero HaxonmaT grcia mo omHOM ero gone. | HaxomsT 4mucio 1Mo ogHoM ero momie.
OJIHOM ero noie. JIOJIN.
52 | 3agaumn Ha HAXOXKJCHUE Pemmenne 3a1a4 mpakTHUECKOTO Pemaror 3amaqy mpakTH4eCcKOro Pemraror 3a/aqy mpakTHIECKOTO
YHCIia TI0 OJJHOM ero OJH. comep:kaHus (KpeauT, BRI/, comepkaHus (KpeauT, BKIA, comepxaHus (KpemuT, BKIA,
MIPOIIEHTHASI CTABKa) MIPOIIEHTHAS CTaBKa) B | IEHCTBHsI | MIPOIEHTHASI CTaBKa) B 3 AEHCTBUS
53 | IInowane. Eauauiet Inomane. BBINONHAIOT YCTHBIE BBIYUCIICHHUS. BBITTONHAOT YCTHBIE BBIYMCIICHUSA.

TUIOLIAIH.

O0o3HayeHue wiomaam: S.
Enununel usmepenus momanu: 1
kB. cM (1 cm?), 1 kB. M (1 1M3);
HX COOTHOIIIEHHE.
Apudmernyeckue 3a1a4u,
CBSI3aHHBIE C HAXOXKIECHUEM
IO TN

[TpuBoOAAT TIpUMEpHI U3 )KU3HH,
KOTJIa TIPUXOIUTHCS UMETh JIENI0 C
MOHATHUEM «ILIOLLAIbY.
CocTaBisoT U3 AeTajieil urpbl
«TaHrpam» pa3nnyHbie
reoMeTpudecKre (purypsl.
OOBACHSIOT, TOYEMY TUIOIIATH
9TuX uryp paBHa (He paBHa).

[TpuBomAT TpUMEpPHI U3 )KU3HU, KOTAA
MIPUXOAUTHCS UMETH JEJI0 C
MMOHATHEM «ILIOLIAIbY.

CoCTaBISIIOT U3 AETaJICH UTPhI
«Tanrpam» pa3nuyHbie
reoMeTrpuieckue (GUrypeol.
OOBSACHSIOT, TOYEMY TIIOMIAh ITHX
¢uryp paBHa (He paBHa).




OnpenenstoT wioIaab
TeOMETPUIECKON PUTYPBI C
MIOMOUIBIO TTAJIETKH.

3anuceIBaroT IUIOMIAb
T€OMETPUIECKON PUTYPBI C
MIOMOIIBIO KBaJPaTHBIX
caHTuMeTpax. Pemiaror 3a1aum,
TpeOyIoIue BEIYMCIICHHS TUTOIIAIN
MPsIMOYTONTbHUKA (KBajapara)
(Jlerkue ciyvan)

Onpenenstor mioaib
TeOMETPUIECKON (PUTYPBI C
MOMOIIBIO MAJIETKH.

3anucepIBaroT MI0IA1b
TeOMETPUIECKON (PUTYPBI C
MOMOUIBIO KBaJPaTHBIX
CaHTHUMETPOB.

[Tonb3yroTcs MpaBUIIOM HaXOXJIEHUS
TUJIOMIA U TIPSAMOYTONBHUKA,
KBaJIpara.

CioskeHue ¥ BLIYMTAHNE HEJIBIX U JIPO

OHBIX YHCeJ — S54.

54

CroxeHne U BEIYUTAHHUE
CMEIIaHHBIX YHCET,
CMEIIAHHBIX YHCEN U
IpoOeii, CMEMTaHHbBIX YHCeTT
M LEJIBIX YHUCETL.

CMellIaHHbBIE YHCIIa.

CroxeHue 1 BIYATAaHHE
CMCIIIAHHBIX YHUCCII.
BreranTannue cMemaHHOIro Yrciia
M3 LIeJIOr0 YHucia.
IIpeobpa3oBaHre CMEIIaAHHBIX
YHCel.

Pemenne 3aga4 Ha HaXOXKICHHUC
cpemHero apupMeTHIecKoro
YHCel

Brmmmonasror YCTHBIC BBEIYUCIICHHA.
YCTHO pemraroT IpocThIe 3aadH.
Pemaror npumepbl Ha BBIYUTAHUE U
CIIOKEHHE CMEIIaHHbIX YHCE
(yrerxme ciryvamn)

TIpoBepstoT cBoU AeUCTBUS 110
MpaBUITy B YIcOHUKE.
BocnpousBoasT B ycTHOM peuun
aJTOPUTM CIIOKEHUSI M BBIYUTAHUS
CMEIIaHHBIX YMCEIl B TIpoIiecce
peIIeHus IPUMEPOB.

Paboraror B mape.

Pewaror npoctyto 3a1auy B 1
JIeHCTBUE

Bremonustor YCTHBIC BBIYUCIICHUA.
YCTHO pelraroT mpocThie 3a/1a49u.
Pemaror IMPUMEPLI HA CJIOKCHUEC U
CMCUIaHHBIX YHUCECII.

IIpoBepsAroT cBOM AEUCTBUS 11O
MpaBUITy B YUCOHUKE.
BocnpousBoasT B ycTHOM peun
aJTOPUTM CIIO)KEHUS M BBIYUTAHUS
CMEIIaHHBIX YMCEI B TIpoIiecce
pEIIeHus IPUMEPOB.

Pa6oraror B mape.

[IpomzBomsaT pa3dop ycinoBus 3amaqu
B 3 NIECTBHSA, BBLACISIIOT BOIIPOC
3aJ1auM, COCTABIISIOT KPATKYIO
3aIMCh, INIAHUPYIOT X0 PeIIeHuUs
3a/auu, GOpMyIHPYIOT OTBET HA
BOTIPOC 3a/1a91
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CloXXeHue U BBIUMTAHUE
JECATUYHBIX IPOOCH.

KoMmmioHeHTH aeicTBrst
CIIOKEHUS.

HI/ICI)MCHHI)IC nu YCTHI:IG
BBIYUCIICHUSA C ACCATUYHBIMU
JpOOsIMHU.

Pemenue 3a1a4 conepxariye
OTHOIIIEHHUS «OOJbBIIIE HA. ..,
«MEHBIIIE HA...»

BBINONHSIOT YCTHBIE BBIYUCIICHHMSL.
YuTaroT Hensle yrucia u
JCCATUYHBIC I[pO6I/I, 3aIIUCBIBAKOT
WX IO/ AUKTOBKY (JIETKHE CITy4Yamn)
Beimonssitor apudmernieckue
I[CﬁCTBHﬂ C JECATUYHBIMHU
IpoOsimu. Pemaror mpumeps! Ha
CIIOKEHUE JIECATHYHBIX APOOCH
(ylerkue ciryvan).

Pernraror 3asauy, comeprkanicro
OTHOIIIEHHS «OOJIBIIIE HA. ..,
«MEHBIIIE Ha...» B | neilcTBue

BBIMOMHSIOT YCTHBIE BHIUHCIICHUS.
UMTAIOT 1ENbIC YUCia U ICCITUYHbBIC
JIpoOU, 3aITUCHIBAIOT MX TIOJ
JIUKTOBKY. BBINONHSIOT
apu(QMETHICCKHE ISHCTBHS C
JMECATHIHBIMU JAPOOSIMHU.
CoCTaBJISIIOT IPUMEPHI Ha CIIOKECHHUE
npobeii. CokpamiarT JeCITHYHBIC
JIpoOu. 3aMKChIBAIOT ACCATUYHbBIE
JIpoOH, BhIpaxasi X B OIMHAKOBBIX
nomsix. Pemaror 3amaqy,
COJIEPIKAIIYI0 OTHOIICHUS «OOIbIIIe
Ha...», KMEHBIIIE HA...» B 2-3
JIeUCTBUSA

56 | HaxoxIaeHnne HEM3BECTHOTO HaxoxxaeHre HEen3BeCTHOIO HaxoxxaeHne Hen3BeCTHOIO HaxoxxneHre HEeM3BECTHOIO
CJ1araeMoro. CJIaraeMoro. CJIaraeMoro. CJIaraeMoro.

57 | HaxoxneHue HEM3BECTHOTO Haxoxnenne Hen3BeCTHOTO Haxoxnenne Hen3BeCTHOTO Haxox/eane Hen3BeCTHOrO
YMEHBITIAEMOTO H YMEHBIIIAEMOT0 U BEIIUTAEMOTO YMEHBIIIAEMOT0 U BHIYUTAEMOT'O YMEHBIIIAEMOT'0 U BEIYUTAEMOT'0
BLIYUTAEMOIO

58 | IToctpoenue IIpeamersl, TeoMeTpUIeCKue BEBITONHSIOT YCTHBIE BRIYUCICHHS. | BBITIONHSAIOT YCTHBIC BRITUCIICHUS.
reoMeTpuieckux Quryp, (hurypsl, CHMMETPUIHO Haxogsr mapst ¢puryp, Haxomsar mapst puryp,
CUMMETPHYIHBIX PacIoIOKEHHBIE OTHOCUTEIEHO CHMMETPHYHBIX OTHOCHTEIHHO OCH | CHMMETPUYHBIX OTHOCHTEIIBHO OCH
OTHOCHUTEIILHO OCHU ocu cummerpun. IToctpoeHne CUMMETPHUH CHUMMETPHH
CUMMETPHH. TeOMEeTpUIEeCcKuX QUryp, Haxonsar Ha n300pakeHUsX U B Haxomsat Ha n300pakeHUsIX U B

CUMMETPUYIHO PACIIOIOXKEHHBIX
OTHOCHUTEJIBHO OCH CUMMETPUHN

KJIacCe CHMMETPUYHBIC (DUTYPBHI
(mpenmMersr).

[IpuBOAAT IPUMEpPHI Pa3ITMYHBIX
CHMMETPUYHBIX TPUPOIHBIX
00BEKTOB U MPEMETOB,
CIIETAaHHBIX PYKaMH YeJIOBeKa.
[TpoBOIAT OCH CUMMETPHU Ha
TEOMETPUYECKUX (PHUTypax

KJlacce CHMMETPHYHbBIE QUTYPHI
(penMeTsI).

[TpuBOIAT MpUMEPHI PA3ITUIHBIX
CUMMETPHUYHBIX MPHPOIHBIX
00BEKTOB U MPEJAMETOB, CIICTAHHBIX
PYKaMH 4eNioBeKa.

ITpoBOAAT OCh CHMMETPHHU HA
reOMETPUYECKUX (pUrypax.
Hcnons3yroT KajabKy, 4TOOBI
MPOBEPUTD, SBJISIOTCS JIH JIBE
(GUrypsl CHMMETPHUYHBIMU
OTHOCHTEIBHO IPSIMO.




Paccyxnaror, mouemy npsimbie
SBIISIIOTCS (HE SIBIISTIOTCSI) OCSMH
CUMMETPHUH 3aIaHHBIX
reOMEeTpUIecKuX QUryp

OO0ObIKHOBEHHbIE U IeCATHYHBbIE IPo0H — 94.

59 | [IpeoOpazoranue O06pa3oBanue, mpeodpa3oBaHue, Yuraror ApoOH ¥ CMEIIaHHbIC BBHINONHSIOT YCTHBIC BHIYMCIICHHUS.
OOBIKHOBEHHBIX JPOOEH. CpaBHEHHE, COKpallleHue ApodeH, | yucna. Ywuraror ApoOH U CMEIIaHHbIE YHCTIa.
YTEHUE U 3aIKCh Ipoleit 3anuchIBalOT IPOOH U CMEIIaHHBIE | 3aMMCHIBAIOT APOOU U CMEITaHHBIC
YuciIa Ha CIyX. YHUCIIa HA CIYX.
Ha3zpiBaroT unicinutens u Ha3zwiBaroT unicutens u
3HaMEHaTe b OOBIKHOBCHHBIX 3HaMEHaTeIb OOBIKHOBEHHBIX
npobeit. Jipo6eii. BEMuCIAIOT OfIHY 9acTh
BBIYHCISIOT OIHY YacTh YUCIIA. quciia. 3auChIBAIOT PE3YIbTaThl
3anuchIBalOT PE3Y/IBTATHI ICJICHUS | JICICHUS YHCEN B BHJIC
YUCeN B BUIE OOBIKHOBEHHBIX OOBIKHOBEHHBIX JIPOOCH.
Ipo0eii. [Ipencrapnstor gucio 1 B Bujae
IIpencrasnsror uncino 1 B Bume Ipobu. Pasnmudarot npaBUIbHbBIE H
JIpoow. HEIpaBUIILHBIC APOOH.
Paznmuuaror mpaBuibHBIE T [IpouzBonsaT pa3dop yciaoBus 3amaum,
HeMpaBWILHBIE IPOOH BBLIEISIIOT BOIIPOC 3aa4H,
COCTABIISIOT KPATKYIO 3aIHCh,
TUTAHUPYIOT XOJI PEIIeHHs 3a/1a4H,
(hOpMYITMPYIOT OTBET Ha BOIIPOC
3asad
60 | 3aMeHa CMEIIaHHOTO YUCIIa CwmerranHplie YucIa. Uwnrarot qpodu U CMeIIaHHbIe BEIMONMHAIOT yCTHBIE BRIYHCIICHUS.

HETIPaBUIILHON JIPOOBIO.
3aMeHa HempaBUIbHON
JIpOOH TENBIM U CMEIAaHHBIM
YHCIIOM.

Yucnurens U 3HaMEHAaTelb
IpoOu. 3arrch CMEIIaHHBIX
YHCeN B BUE HETPaBUIHHBIX
npobeii.

Pemenue 3agag Ha
MIPONIOPIIOHANBHOE JIEIIEHUE

4uca.

3anmuChIBAIOT APOOU U CMEIIAHHBIC
Yucia Ha CIyX.

HaspiBaroT uncnurens u
3HAMEHATENh OOBLIKHOBEHHBIX
npobeii.

3anuchIBarOT Pe3yabTATHI JIENTCHUS
YHUCEN B BUJE OOBIKHOBEHHBIX
npobeit (Jlerkue cirydan)
Pa3nuuaror npaBuiIbHBIC U
HeNpaBWILHBIC IPOOH

Uwuraror 1pody U CMENIaHHBIC YHCIIA.
3anuchIBarOT APOOH M CMEIIaHHEIE
YHUCIIa Ha CIIyX.

Ha3zwiBaroT uncimnTens U
3HaMeHaTeIb OOBIKHOBEHHBIX
npobeit.

Brraucnsror oqHy 9acTp 4ucia.
3anmceIBarOT Pe3yNAbTATHI JIETICHUS
YHCell B BUAE OOBIKHOBEHHBIX
npobei.

[Ipencrapnstor yucno 1 B Buje




Jpoowu.

Paznunuaror npaBuibHbIE U
HEMPaBUIbHBIC IPOOH.

[TpousBoasT paz0op yciIoBUs 3a1auu,
BBIJIEIISTIOT BOMPOC 3a71a4H,
COCTaBJISIOT KPaTKYIO 3aIlHCh,
TUTAHUPYIOT XOJ| pellleHHs 3a]]a4H,
(GOpPMYITHPYIOT OTBET Ha BOIIPOC
3aj1a4y

61 | IMoctpoeHme IIpenmersl, reomeTpuyecKue BBINIOJIHAIOT YCTHBIE BBIYUCIICHUS. | BBINOIHSIOT YCTHBIE BBIYMCIICHUS.
reoMeTpuieckux Quryp, (buTypBI, CHMMETPHYHO [IpaBunbHO 0OBACHSIOT, ABisA0TCA | [IpaBUIIBHO OOBACHSIOT, SIBISIOTCS
CUMMETPUYHBIX PaCIIOIOKEHHBIC OTHOCUTEIIBHO JIX TOYKU CUMMETPUYHBIMU JPYyT JIX TOYKU CUMMETPUYHBIMU JPYyT
OTHOCHUTEIBHO LIEHTPA Touku. llenTp cummerpuu. JIPYTy OTHOCUTEIBHO IIEHTPA JIPYTy OTHOCUTEIBHO IIEHTPA
CUMMETPHH. ITocTpoeHue reomeTpUUECKUX cummerpun. Haxozsr napsl ¢puryp, | cMiMMETpuu.

¢buryp, CHMMETPHYHO CHMMETPHUYHBIX OTHOCUTEIBHO Haxonsat napsl duryp,
PaACIOJIOKEHHBIX OTHOCUTEIIBHO TOYKH CUMMETPUYHBIX OTHOCHUTECIIBLHO
TOYKH (IIEHTPa CHMMETPHH) TOYKH.
HuddepeHuupyioT Gurypsl,
OpHAMEHTBI, TPEJMETHI, IMEIOIIN e
0Ch ¥ IIEHTP CUMMETPHU
62 | YMHOXeHHUE U JeneHue 3amMeHa JIeHCTBYSI CIIOKEHUS BEIMONHSIOT yCTHBIC BHIYHACICHYSI. | BBITONHSIOT YCTHBIC BHIYHCIICHMSL.

OOBIKHOBEHHBIX IPOOCH

YMHOKEHUEM.
Brimmonaenne apuMeTHIECKUX
BBIYHCIICHU.

IIpeobpazoBanue ApooOeEii.
Mepsl BpeMeHU.

Pemenne 3aga4 Ha HaXOXKACHHUC
YacTH OT YMcia

3aMeHSIOT B IPUMEPax EHCTBHUE
«CIIO’KEHHE» IeHCTBHEM
«YMHOXEHHUE.

Ilonp3yrorcst npaBuIIOM
YMHOKEHUS IPOOH HA
OZHO3HAYHOE YHCIIO.
BrimonHstoT nprMeps! Ha
YMHOXEHHUE MPU TOMOIIN
KaJbKyJsITOpa.

Pewaror 3amauy B 1 neiictBue no
KpaTKOU 3amnucu

3aMeHSIOT B IPUMEPAx IeHCTBHUE
«CIIO)KEHHE» JEHCTBHEM
«YMHOXCHHUEY.

Ionp3yrorcs NpaBUIOM YyMHOKEHUS
IIpoOH Ha OTHO3HAYHOE YHUCIIO.
Beimonsstor npumeps! Ha
YMHOXEHHUE.

Cokpamatot apoou.

Boiaendror uenyro 4actb U3
HEMpaBUILHON APOOH.

Ha3piBatoT ennHUIIBI H3MEpEHUS
BpPEMEHH.

[onp3yrorcs Tabmuen
COOTHOUIECHUS MEp.

[TpousBonsT paz0op yciaoBus 3a1a41




B 2 JIHCTBHUS, BBIACISIFOT BOIIPOC
3aj1a4M, COCTABJISIFOT KPATKYIO
3aIUCh, IJIAHUPYIOT XOJ PEILICHUSA
3as1auu, GOpMYyITUPYIOT OTBET HA
BOITPOC 33J1a41

63 | YMHOXKeHUE U AeneHne BrimonHeHnne apupmMeTHaecKux BBINIONHSIOT YCTHBIE BBIYUCIICHUS. | BBIIOIHAIOT yCTHBIE BBIYUCICHUS.
OOBIKHOBEHHBIX Jpo0ei JIEHCTBUI JeNIeHUs ITonp3yroTcs NMPaBUIIOM JIEJIEHUS ITonb3yroTCs MPaBUIIOM JIENICHHUS
OOBIKHOBEHHBIX Jpo0ei Ha 1enoe | IpoOH Ha OJHO3HAYHOE YHCIIO. JpoOH Ha OJJHO3HAYHOE YHCIIO.
17 (00) (o BrInoNHSOT AeneHne qpoou Ha Brimonuastor nenenue qpodu Ha
[IpeobpazoBanue npodeii. OJTHO3HAYHOE YHUCIIO (JIETKHe OZTHO3HAYHOE YHCJIO.
Permienue 3a1a4 criocooom CITyJan) Coxkparatot apoou.
MPUHATHUS 001TIero KonmnyecTsa 3a | CokpariaroT apoowu. Brinensror menyro 9actb u3
€IUHULLY Briaenstor uenyro 4acTth U3 HEPaBUILHOU IPOOH.
HeMpaBUIBLHOMN APoOH (JIerkue CpaBHUBAIOT pa3IMYHBIE CTIOCOOBI
cirydan). pEIIeHus IPUMEPOB.
Pemator mpoctyro 3amaqy B 1 [TpousBomsaT pazdop yCIoBUS 3a1a9n
JeficTBHE B 2-3 NIEHCTBUSA, BEIACISAIOT BOIIPOC
3aJ1auM, COCTABIIAIOT KPATKYIO
3aIMCh, TAHUPYIOT X0 PEIIeHUs
3a/auu, (pOpMyIHPYIOT OTBET HA
BOIMPOC 3a/1a4u
64- | YMHOXEHUE U JeeHue YMHOXEHHE U JCIICHUE YMHOXEHUE U JCNICHUE YMHOXEHHUE U IETIEHUE CMELIaHHbIX
65 | cMelIaHHBIX YKcel CMEMaHHBIX YHCell CMEMaHHBIX YHCell qHuCcel
66 | KoutponbHas paborta. KonTtponwsHas pabora. BrinonHsioT 3a1aHusa KOHTPOJIBHOW | BBIMONHSIOT 3a/JaHUs] KOHTPOJIbHOM
"Clo)keHre U BEIYUTaHNE "Cro)xeHue 1 BEIYATaHHE [ENbIX | pabOoTHI C MOMOMIBIO KABKYIATOpa | paboTHI
LIENBIX U APOOHBIX YUCEI. 1 OpOOHBIX YHCeNl. Y MHOXKEHUE ’
YMHOKEHHE U IeTeHne JlelieHue OOBIKHOBEHHBIX Ipodeit”
OOBIKHOBEHHBIX Apo0eit”
67 | Pabora Hax ommbOkamu. Ky0, Pabora Hag ommbkamu. Ky0, BrermonHstoT paboty Haj BremonasroT paboTy Hax ommoKaMu
opyc opyc OIMOKAMH
eable uncia, NoJy4YeHHbIe IPH H3MEPEHUH BeJIHYUH. JlecATHYHBIE Ipo0un — 4.
68 | 3ameHa umcen, MOTy4EHHBIX Pabora ¢ Tabmmiiamu Mep [UTHHBL, | BeIpaxkarot 1ensie gucia, Bripaxkatot nenblie gncna,

MPH U3MEPCHUU JICCATUIHON
JpOOBIO.

MacChl, CTOUMOCTH.
VYcTHOE ClioKEeHHE U BBIYUTAHHE
IEJTBIX YUCEN U ICCATHIHBIX
Jpobeii, cpaBHeHMe. 3aMeHa

MONYYEHHBIC TTPU U3MEPEHUHN
CTOMMOCTH, UIUHEI, MACCHI, B
JIECATHYHBIX APOOsX (JIErKue

ciIy4yau)

TOJTyYEHHBIE ITPH U3MEPEHUH
CTOMMOCTH, JJIMHBI, MACCHI, B
JECATHYHBIX APOOSX.
Bripaxatot necsaTuuHbIie 1podH,




LEJIBIX YHCE, [IONYYEHHBIX IIPU
U3MEPEHUU BENUYHNH,
JNECATUYHBIMU APOOSMHU.
Permenue npuMepoB U COCTaBHBIX
3aJ1a4 110 aJITOPUTMY CIOKEHUSA U
BBIYMTAHUS YACEN, TIOTYYEHHBIX
IIPU U3MEPEHUNU

Bripaxkaror gecsTuaHble ApoOH,
IMOJIYUCHHBIC ITPU U3MEPCHUUN
CTOMMOCTHU, IJIMHBI, MAaCChI, B
LENbIX yucaax (JIerKue Crydan).
Pemaror 3amauy B 1 neiictBue

MOJy4YEHHBIE ITPH U3MEPEHUH
CTOUMOCTH, JJIMHBI, MAaCCBhI, B IICJIbIX
qUCIaX.

Pemaror 3amauy B 2-3 neiicTBust

69 | 3anmch ymuce, MOIy4ECHHBIX Pabora ¢ Tabnuiiamu Mep JUIMHBI, | BbIpaxarot 1eibie Yuca, Bripakator 1enblie uncina,
MIPH U3MEPEHUU C TTIOMOIIBIO Macchl, CTOUMOCTH. MOJTyYSHHBIE TTPH U3MEPEHUU MOJIyYCHHBIE TIPU U3MEPEHUU
JECATHYHBIX IpoOei YCTHOE CIIOKEHUE U BBIYMTAHUC CTOUMOCTH, JJIUHBI, MaCChI, B CTOMMOCTH, JJIMHBI, MacChl, B
LEJbIX YHCET U JSCITUIHBIX JIECATHYHBIX APO0siX (JIerKue JIECATHUYHBIX JAPOOSX.
npo0eii, cpaBHEHWE. 3aMeHa CITyJan) BripakatoT pecaTuuHbIe 1pooH,
LENBIX YHCEJ, TOJYYSHHBIX MTPH Bripakaror gecsaTHUHbIE APOOH, MOJIyYCHHBIC ITPH U3MEPEHHUH
HU3MEPEHUH BEINYMH, MOJIYyYCHHBIE ITPH U3MEPEHHUH CTOMMOCTH, JUIMHBI, MacChl, B LIEJIbIX
JIECATHYHBIMH JIPOOSMHU. CTOMMOCTH, JJIMHBI, MaCChl, B YHCIIax.
Pemmenrie mprMepoB M COCTaBHBIX | IEBIX YHCIAX (JIETKHE CITydan). Pemraror 3amaay B 2-3 meiicTBust
3a7a4 10 adrOpUTMY ClIoKeHHUs U | Pemaror 3amaqy B 1 neiicTBue
BBIYATAHUS YMCEIl, TOTYIeHHBIX
MIPH U3MEPEHUH
70 | 3aMeHa JecATHYHON poOu BrmonHeHne TuchbMeHHBIX BrImonHSIOT MECEMEHHBIE BrImonHSIOT MuchMeHHbBIE
LIETIBIM YUCJIOM. apu(pMeTHUIECKUX IEeHCTBHI C apudmMeTHUecKre AeHCTBUS C apupMeTHIeCKIe NeHCTBHS C
HaTypaJbHBIMH YUCIAMH H HATypaJIbHBIMHA YHCIIAMH U HaTypaJIbHBIMH YHCIIAMH U
JECATUIHBIMH TPOOSMHU; JECATUIHBIMA IPOOSIMU (JIETKHE JECATUIHBIMH IPOOSMU;
CIIO)KEHHUE, BRIYUTAHUE, YHUCET CITydan); CKJIa/IBIBAIOT, BBIYUTAIOT YHCTIA,
MTOTyYEHHBIX ITPU U3MEPEHHH CKJIQ/IBIBAIOT, BEIYUTAIOT YHCHA, MOTyYeHHBIE TIPY N3MEPEHNH OTHOM,
OITHOM, IBYMS €INHUIIAMHI TONTyYEHHBIE TIPU U3MEP SHIH JIBYMSI €IHUIIAMA U3MEPEHUS
M3MEPEHHS CTOUMOCTH, JITHHBL, OJTHOW €MHUIIAMH H3MEPEHH CTOUMOCTH, JTTUHBI, MAaCCHI,
MAacChl, BRIPR)KEHHBIMH B CTOUMOCTH, JJTMHBI, MAaCCBI, BBIP2XEHHBIMH B JIECATUIHBIX
JECITUYIHBIX TPOOSX; BBIP2KEHHBIMH B IECSITHIHBIX TIPOOSIX;
HaxO0XJIeHUE IpodH TIPOOSIX; HaxoIsT qpo0b (OOBIKHOBEHHYIO,
(OOBIKHOBEHHYIO, AECATUIHYIO) HaXosT Jpo0b (OOBIKHOBEHHYIO, JIECSITHYHYIO), PEIIAIOT IIPOCTHIE
Pemmenne Bcex mpocThIX 3a1a4 JIECSITHYHYIO), 3a/1aun B 3 eHCTBHS
peIaroT IpocThie 3a1a4n B 1
NEUCTBUA
71 | 3ameHa necATUYHON IpooH BrmonHeHne TMChbMEHHBIX BrImonHSIOT MECEMEHHBIS BEIMONHSIOT MICEMEHHbBIE

OCIIBIM YHMCJIOM.

apuMeTHIeCcKnX JIeHCTBHI C

apupMeTnIecKue JeUCTBUS C

apudMeTniecKue IelCTBUS C




HATypaJIbHBIMUA YHCIIAMH U
JIECSITUYHBIMU JPOOSMU;
CIIOJKEHHE, BBIYUTAHNUE, YK CEI
MOJYYEHHBIX PU U3MEPCHUHU
OJTHOM, TBYMS €IUHUIIAMHU
U3MEpPEHUsI CTOMMOCTH, JUTUHEI,
MAacChl, BBIPAKEHHBIMU B
JIECSTUYHBIX IPOOSIX;
HaXOXKJICHHUE APOOH
(OOBIKHOBEHHYIO, AECATHYHYIO)
Pelienue Bcex mpocThIX 3a/1a4

HaTypaJIbHBIMH YHCIIAMH U
JECATUYHBIMU APOOSMU (JIETKHE
ClIyJamn);

CKJIa/IbIBAIOT, BEIYUTAIOT YHCIA,
MOJTy4YEHHbIE TIPH U3MEPEHHUU
OJTHOW €MHNLIAMHU U3MepEeHHs
CTOMMOCTH, JJIMHBI, MACCBI,
BBIPAXEHHBIMH B JIECSITUYHBIX
TpO0sIX;

HaXoAsT JpoOb (OOBIKHOBEHHYIO,
JIECSITUYHYIO),

peIIaroT IPOCThIC 3a1a4u B 1
JICHCTBUS

HaTypaJIbHBIMH YHCIIAMH U
JECATUYHBIMHU APOOSIMHU;
CKJIa/IbIBAIOT, BBIYMTAIOT YHCIIA,
MOJTy4YEHHBIE TIPU U3MEPEHUH OJHOM,
JIByMsI €IMHUIIAMU U3MEPEHUs
CTOUMOCTH, JAJTMHBI, MACCBI,
BBIPAKEHHBIMH B IECSITUYHBIX
JIPOOSIX;

HaXoIsT IpoOb (OOBIKHOBEHHYIO,
JIECSITUYHYIO), PEIIAIOT ITPOCTHIE
3a/1a4m B 3 efcTBUS

ml)Meanecmle )ICﬁCTBI/IH C HC¢JILIMHA YU CJIAMHU, TOJTYICHHBIMU IIPU U3MECPCHUMN BCJIMYHUH U NECATUYHBIMU I[pOﬁflMI/l.

CJioxeHue ¥ BbIUUTAHUE — 74.

72 | Cnoxenue U BbIYUTAHUE 1 Pelienuie npocThIX U COCTABHBIX Cxi1aApIBaOT YKCIIA, TIOTYICHHBIC Cxy1apIBafOT YHCIIA, TIOTYICHHBIC
Yuncell, MOJTYYCHHBIX IIPpU IMPUMEPOB HA CIIOKCHUE YHUCEII, IIpru UBMEPEHUN CTOMMOCTH, IIpru UIBMEPEHUN CTOMMOCTHU, JJIUHBI,
W3MEpPEHNUU OJTHOU, ABYMS MOTYYEHHBIX [TPH U3MEPEHUH, JUTHHBI, MACCBhl, BRIPAKEHHBIE MAaccChl, BRIPaKEHHBIE IIETBIMU
eIMHULIAMU CTOMMOCTH, MIPEBPAIIEHHBIX B ICCATHIHBIC [ENTBIMHA YUCJIAMH ¥ IECSITHIYHBIMHA | YUCIIAMH U JIECITHIHBIMA JPOOSMHU.
JUTHHBI, MacCCBhI, BEIPa)KEHHBIX IpoOW ¢ Ha3BaHUEM JIPOOSIMH (JIETKUE CITyIam ). Pemarot 3amaay B 2 neicTBUS
B JICCATUYHBIX IPOOSX. KOMITOHEHTOB. Permenne 3anad Ha | Pemmaror 3amauy B 1 getictBue

HAXOXJIEHUE CYMMBI M OCTaTKa

73 | CnoxeHue U BHIYATAHHE 1 Pemmenrie mpoCThIX U COCTaBHBIX | BRIYUTAIOT YnCIIa, OMydeHHBIC Brrauraror uncia, moiay4eHHbIe TPH
LIENTBIX YHICEN, TTOTyYEeHHBIX MIPUMEPOB Ha BBIUUTAHUE YHCEN, | IIPU U3MEPEHUN CTOMMOCTH, M3MEpEHNN CTOMMOCTH, JTHHBI,
MIPH U3MEPEHUH BPEMEHH. ITONTyYEHHBIX TPH H3MEPEHUH, JUTHHBI, MACCHI, BRIPAKEHHBIE MAacCHhI, BRIPaKEHHBIE IIETBIMU

MIPEBPAIEHHBIX B JECATUIHBIE [ENTBIMH YUCIIAMH U IECITHYHBIMHA | YUCIIAMHU U IECITHIHBIMA POOSMHU
IpoOM ¢ Ha3BaHUEM JpOOSIMU (JIETKHE CITydan) (;merxwe cirydan)
KOMIIOHEHTOB. Pemenue 3anad Ha | Pemaror 3amauy B 1 neiictBue Pemaror 3amauy B 3 neiictBus
HaxOXKJEHHE CYMMBI 1 OCTaTKa

74 | Haxoxnenue HemspectHoro | 1 Haxoxnenue HeM3BeCTHBIX BrIMONHSIOT YCTHBIC BRIYUCICHUS | BBIMOMHSIOT YCTHBIE BEIYMCICHUS HA

ciaracmMoro

KOMIIOHEHTOB JECHCTBUM
CIIO’KEHHS U BEIYUTAHMSL.
Pemenne 3a1a4 Ha HaAXOXKIECHHUE
HEU3BECTHOI'O KOMIIOHEHTA

Ha CJIOKEHHE U BBIYUTAHHE IIETBIX
yucen (B nmpenenax 100000).

Ha3piBaroT KOMIIOHEHTHI JEUCTBUM

(B TOM UHCIE B IpUMeEpax),
o0paTHBbIe JEHCTBUSL.

Pemaror mpuMeps! Ha CIIOKEHHE H
BBIYUTAHHUE LETBIX YHCEL.

CIIOKEHHME U BRIYMTAHHE LEIBIX
YHCeJl.

Ha3pIBaroT KOMIIOHEHTHI JICHCTBUH (B
TOM YHCIIe B IpUMepax), 00paTHbIE
EUCTBUA.

Pemrarot mpuMepsl Ha CIIOXKEHHE U
BBIYMTAHHE LIETBIX YHCE].




HaxonsaT Hem3BecTHOE ciaraemoe,
YMEHBIIIaeMO€, BEIYUTAEMOC.
(merkue ciyyan)

HaxonsT Hen3BecTHOE cllaraeMoe,
YMEHBIIIaeMO€, BHIYUTACMOE.
OnpenenstorT 1 000CHOBBIBAIOT
CII0CO0 HAXOXKIECHUS HEU3BECTHOTO.
Pemaror 3agaun Ha HAX0XKJICHUE
HEM3BECTHOI'O CJIaracMoro,
YMCHLHIaeMOFO, BbIYUTACMOI'O

75 | HaxoxmeHre HEU3BECTHOTO Haxoxenne Hem3BeCTHRIX BBINONHSIOT YCTHBIE BHIYUCIACHHUS. | BBITOTHSIOT YCTHBIC BRIYUCIICHHUS Ha
YMEHBIIIAEMOT0 U KOMITOHEHTOB JIEHCTBUI Ha CJIOKCHHE W BRIYUTAHUE IENBIX | CIOKCHHE M BRIYUTAHUE IIEITTBIX
BBIYUTAEMOTO CIIOKEHUS U BEIYMTAHUS. gucen (B nmpenenax 100000). YHUCEl.

Penrenue 3agaq Ha HaX0KACHUE HazpiBaroT KoMIOHEHTHI fielicTBui | Ha3pIBarOT KOMITOHEHTHI JeHCTBUH (B
HEU3BECTHOI'O KOMITOHEHTA (B TOM "HCIE B IpUMEpax), TOM YHCII€ B IpUMepax), 00paTHbIE
oOpaTHBIC JEHCTBUSI. EUCTBUA.
Pemarot mpuMepsl Ha CIOKeHHE U | PermaroT mpuMepsl Ha CIIOKEHUE U
BBIYUTAHUE LEJIBIX YHCEIL. BBIYUTAHHE [IETBIX THCEI.
Haxoznst HemsBecTHOe ciaraemoe, | HaxomsaT HeM3BecTHOE ciaraemoe,
YMEHBIIIaeMO€, BEIYUTaEMOE. YMEHBIIIaEMOE, BEIYUTAEMOE.
(rerkue cimydan) OrnpenensoT 1 000CHOBBIBAIOT
croco0 HaXOXIEHUS] HEU3BECTHOTO.
Pemaror 3aaun Ha HaxOXEeHUE
HEH3BECTHOT'O CJIaraeMoro,
YMEHBIIIAEMOT0, BEITUTAEMOT 0

76 | Ompenenenue Ompenencare Ompenencane OrnpeneneHne TPOIOHKUTEITEHOCTH
MIPOAOIKATEIEHOCTH MIPOJOKATENIEHOCTHA COOBITHS, MPOAOIDKUTENFHOCTH COOBITHS, €0 | COOBITHSI, €ro Hadaja U OKOHYAHUS
COOBITHS, €TO HAYalA 1 ero Hayaja ¥ OKOHYaHHUS Havajia ¥ OKOHYaHUS
OKOHYAHWS

77 | KonTponbHas pabora. KonTponsnas padora. BrINonHAOT 3aJaHUs KOHTPOIbHOW | BBIMOMHAIOT 3aJaHUST KOHTPOJIBHOM
Apudmernyeckne necTBUAS Apudmernyeckre qeCTBUS C paboTHI C TOMOIIBIO KAJBKYIIATOpa | paOoTHI
C TETBIMU YHCIIAMH, LETBIMH YUCIIaMH, TIONY9IEHHBIMA
MTOTyYEHHBIMH TIPU TIPU U3MEPEHUH BETHIUH U
W3MEPEeHUU BETHMYUH U JECSITHYHBIMA JPOOSMHU.

JECATUIHBIMU APOOSMHU.
78 | Pabora Hax ommoOKkaMu. Pabora Hax ommobOkamu. BermonnstoT paboty Haj BemonssroT paboTy Hax omMOKaMu

[Toctpoenue
reoMeTpudeckux ¢uryp,
CUMMETPHUYHBIX

[HocTpoenue reomeTpryECcKUX
¢buryp, CHMMETpHYHBIX
OTHOCHTEJIBHO OCH CUMMETPHH.

onImoKaMu




OTHOCUTENIBHO OCH
CUMMETPHH.

ApH(l)MeTquCKHe JEeHCTBHA C HEeJbIMHA YUCJIaMH, MOJYICHHBIMHU IIPU U3SMEPCHUHN BCJINYIUH U JECATUYHBIMU IlpOﬁﬂM]/l. YMHO:KeHHe U JeJleHne — 8u.

79 | YMHOXKeHHUE U AeneHne 1 Pemenue npumepoB u 3a1a4d Ha YMHOXAIOT 4ncia, MoJly4eHHbIE YMHOXAIOT YUCIIa, TOyYEHHBIE [IPH
qucell, MOJTYYCHHBIX IIpH YMHOXCHUEC L EIbIX YUCECIT, IIpyu UBMEPEHUHN CTOMMOCTH, HU3MEPCHUU CTOUMOCTHU, NJIMHBI,
HU3MCPCHNU CAMHULIaMU IMMOJTYUCHHBIX ITPU U3MCPCHUN JAJIMHBI, MaCChbl, BBIPAKCHHBIX MacCChbl, BBIPAXXCHHBIX JE€CATUYHBIMU
CTOMMOCTH, BBIPA)KCHHBIX B BCIIMYWH, HA OAHO3HAYHOC YU CJIO. JACCATUYHBIMHA leO6HMI/I Ha ):[pO6$IMI/I Ha OJHO3HAYHOC YHCJIO.
JECATHYHBIX IPOOsX Ha 3anuch JeCATHIHBIX Ipoleii B OJTHO3HAYHOE YHUCIIO (JIETKHeE Pemaror npocteie apudmerniyeckue
OJIHO3HAaYHOE YHUCIIO. BHUJIe OOBIKHOBEHHBIX JPOOCH. cIIydan) 3a/1auu B 2-3 nefcTBUS Ha

Pemenue npocteix Pemator npocteie HaxXOXJICHUE YHCIIa 110 OIHOH €ro
apuMeTHIeCcKuX 3a/1ad apupMernyeckre 3a1a4d B 1 JIoJI€, BHIPAYKEHHOM JTECATHUHON
JIeliCTBHE Ha HAXOXKJEHHE YMCIa 10 | IpOObIo
OJIHOW €ro J0J1€e, BIPaXXKCHHON
JIECSITHYHON POOBI0

80 | YMHOXeHue U JeneHne 1 Pemenue npumepoB u 3aja4d Ha YMHOXAIOT 4ncia, MoJy4eHHbIE YMHOXAIOT 4ncia, oJy4eHHbIE IPU
Yurcell, MOJTYYCHHBIX IIpH YMHOXEHUEC L ETBIX YUCECIT, IIpru UBMEPEHUN CTOMMOCTH, U3MEPCHUU CTOUMOCTHU, NJIINHBI,
W3MEPEHNUHN €NNHULIAMU MOTYYEHHBIX [TPH U3MEPEHUU JUIMHBI, MacChl, BBIPAJKEHHBIX MAacChl, BEIPA)KEHHBIX JNECATHYHBIMH
JUIMHBI, BEIPA)KCHHBIX B BEJIMYMH, HA OJIHO3HAYHOE YUCIIO. | JECATUYHBIMU APOOSIMU Ha JIpoOsIMU Ha OTHO3HAYHOE YHUCIIO.
JECSITUYHBIX IPOOSX Ha 3anuch JeCATUYHBIX Ipo0ei B OZIHO3HAYHOE YMCIIO (JIETKUe Pemrator mpoctsie apudmernueckue
OJTHO3HAYHOE YHUCIIO. BHU/IC OOBIKHOBEHHBIX IPOOCH. CITyJan) 3aa4u B 2-3 MeHCTBUA Ha

Pemienue npocthix Pemraror mpoctoie HaXO0XJIEHU € Yucya 10 OJHOU ero
apupMETHICCKUX 3a1ad apupMeTHIECKue 3a1a9u B 1 JloJe, BBIPaKEHHON JIeCATUYHON
JeCcTBUE Ha HAXOXKICHNE YHiCla 110 | Apo0bio
OJIHOM €ro JioJie, BhIpa)kKeHHOM
JIECATUIHOU TPOOBI0
81 | YMHOXeHue U AeneHue 1 Pemenne npuMepoB u 3a1a4 Ha VYMHOXAIOT YUCIIa, TOTy4YEHHBIE ‘YMHOXAIOT YUCIIa, TOTy4YEeHHBIE IPU

YHCeN, TTOTyYEeHHBIX TTPU
M3MEpEeHN! eNNHUIAMHU
MAacChl, BRIPQ)KEHHBIX B
JNECATUIHBIX TPOOSIX Ha
OJIHO3HAYHOE YHUCJIO.

YMHOXEHHE LENbIX YUCe,
MOTY4YEHHBIX [IPU U3MEPECHUH

BCJIIMYMH, HA OJHO3HAYHOC YHCJIO.

3anuch AeCATUIHBIX Tpodeii B
BHU/JIE OOBIKHOBEHHBIX JPOOEi.
Pernrenvie mpocThix
apu(METHIECKUX 3a]1a4

MIPH U3MEPEHNUN CTOMMOCTH,
JUTHHBI, MACCBHI, BRIPAXKEHHBIX
JECATHYHBIMH POOSMU Ha
OMHO3HAYHOE YHUCITO (JICTKHE
ciydan)

Pemaror mpoctsie
apudmernveckue 3amauu B 1
JIefiCTBHE Ha HAXOXKJICHHE YHCIIa 110
OJTHOM €ro J0J€e, BIPaXEHHON
JIECATHYHON JIPOOBI0

M3MEPEHUN CTOMMOCTH, JITHHBI,
MAacCChI, BRIPQKEHHBIX TECATHIHBIMH
IpOOSMU Ha OHO3HAYHOE YHCIIO.
Pemraror mpocTsie apudmerndeckne
3a7a4i B 2-3 NelCTBUS Ha
HaxO)KJIEHHE YKCIIa 110 OJHON €ro
JloJie, BBIPAXKEHHOU JECITUUHON
TIpOOBIO




82

YMHOKEHHE U JICTICHUE
YHCEl, OJIyYEHHBIX IIPU
U3MEPEHUHN ENUHULIAMU
CTOMMOCTH, JJIMHBI, MAaCChlI,
BBIPAXKCHHBIX B ICCATUYHBIX
Ipo0sX Ha IBYy3HAYHOES
YHCIIO.

Pemenue npumepoB u 3a1a4d Ha
YMHOXEHHE LEIbIX YUCEIT,
MONTYYEHHBIX MPU U3MEPEHUH
BEJIMYMH, Ha JIBY3HAYHOE YUCIIO.
3anuck AeCATUYHBIX IPoOeH B
BHUJIC OOBIKHOBEHHBIX JIPOOECH.
Pemenune npocteix
apuMeTHIeCcKrX 3a/1a4d Ha
HaXO0XJICHUE YHMCIIa 110 OJHOM ero
JloJie, BBIPayKEHHOMN JeCATUYHON
JIPOOBI0

VYMHOXAIOT YKcia, MOTy4eHHbIS
MIPU U3MEPEHUH CTOUMOCTH,
JUTMHBI, MACChI, BRIPAYKEHHBIX
JIECATHYHBIMU JIPOOSMU Ha
JIBy3HAUYHOE YUCIIO.

Pemator npocteie
apudMeTHUecKre 3a1aun Ha
HaXO0XJIEHU € YuCJa 10 OJHOU ero
JloJie, BBIPAYKEHHOMN JEeCATUYHON
IpoObtio B 1 neiicTBre

Jensat yncia, moay4eHHBIE IPU
M3MEPEHUU CTOMMOCTH, JITHHBI,
MAacCChl, BBIPQKCHHBIX JICCATHUHBIMH
JIpOOSMU Ha JIBy3HAYHOE YHMCIIO.
Pemraror mpocteie apudmernieckue
3a/1a4 Ha HAXOXKJICHUE YUCIIa TT0
OJIHOM €ro J[0J1€, BBIPAXKEHHON
JIECATUYHOU TPOOBIO B 2 IEHCTBUS

83 | YMHOXeHue U feneHne Pemenue npumepoB u 3aja4d Ha YMHOXAIOT Yncia, MoJy4eHHbIE Henst uyncna, nony4eHHbIE IPU
YurCell, MOJTYYCHHBIX IIpH YMHOXEHUEC L ETBIX YUCECIT, IIpru UBMEPEHUN CTOMMOCTH, HU3MEPCHUU CTOUMOCTH, NJIINHBI,
U3MCPECHNU CANHULIaMUN IMMOJYUCHHBIX ITPpU USMEPEHUHN JJINMHBI, MaCChbl, BBIPAXKECHHBIX MAacCChbl, BBIPaXXCHHBIX JE€CATUYHBIMU
CTOMMOCTH, JJIMHBI, MAaCCBhI, BCJIMYMH, HA ABY3HAYHOEC YU CJIO. JACCATUYHBIMU JIpO6$IMI/I Ha )IpO6§IMI/I Ha ABY3HA4YHOC YHMCJIO.
BBIP@XXEHHBIX B JIECATUYHBIX 3anuch NeCATUIHBIX IpoOei B JIBy3HAYHOE YUCIIO. Perraror nmpocTeie apudmernueckue
Ipo0sx Ha IBy3HAYHOE BHUJIe OOBIKHOBEHHBIX JPOOCH. Pemaror mpocTsie 3a/1auv Ha HAXOXJIEHHE YMCIIa 110
YUCTIO. Pemienune npocthix apupMeTHUCCKHE 3a1aud Ha OJIHOM €ro JioJie, BhIpayKEHHOMH

apuMeTHIEeCKHX 3a1a4 Ha HaXO0XJIEHU € YucJa 10 OJHOU ero NECATUYHON TPOOBIO B 2 MIEHCTBUS
HaxXOKJICHUE YHCIIA IO OTHOM €ro | AOJN€E, BBIPAXKEHHOM NECATUYHOM

JToJie, BRIPAKEHHON MECATUIHON IpoObto B 1 meicTBre

JIPOOBIO

84 | 3agaum Ha HAXOXKICHUE Pemmenne 3aa4 mpakTHIeCKOro Pemaror 3amaqy mpakTH4ecKoOro Pemraror 3a/aqy mpakTHYECKOTO
YHCIia TI0 OJJHOM €To JTOJH, comep:kaHus (KpeauT, BRI/, comepkaHus (KpeauT, BKIA, comepxaHus (KpemuT, BKIA,
BBIP@KEHHOMN JIECATUYHON MPOIICHTHAS CTaBKa) MIPOIICHTHAS CTaBKa) B 1 AelicTBHS | TIPOIIEHTHAsS CTaBKa) B 3 HeHCTBUA
TPOOBIO.

85 | KonTponshas pabdora. "Bee KonTponenas padora. "Bee BrINonHAOT 3aJaHUs KOHTPOIbHOW | BBIMOMHAIOT 3aJaHUST KOHTPOJIBHOM
NEHCTBUS C YHCIIAMH, JIECTBHS C YHCIAM, paboTHI C TOMOIIBIO KAJBKYIIATOpa | paOoTHI
MOJIy4CHHbIE ITPU MOJIY4YCHHbIE TPU U3MEPEHUU"
n3MepeHun"”

86 | Pabora Hax ommOKamm. Buner TpeyronpHUKOB IO ‘YMEIOT BBITIONHSTH IIOCTPOCHHE ‘YMEIOT BBITIONHSTH IOCTPOCHHE

[HocTpoenue TpeyroiabHUKa

BEJIMYMHE YIIOB U 1O JUIMHAM
CTOPOH.

[locTpoenne Tpeyroab-HUKOB 110
TPEM JIaHHBIM.

TPEYTONBHUKOB (JIETKHE CITyJan)

TPEYroJIbHUKOB

Yucaa, moJiydeHHbIe PU H3MEPEHUH IJIOIIAAU H JeCATHYHBbIE Apodu — 74




87

E):[I/IHI/ILII)I HU3MCPCHUA
omanau, X COOTHOIICHUA

Enunune! u3mepenus roomaau: 1
kB. MM (1 mm?), 1 kB. M (1 M?), 1
KB. KM (1 KM?); UX COOTHOIIIEHUS.
Bripaxkenue uncesn, moTy4yeHHBIX
MIpU U3MEPEHUN TUIOIAAN, B
JIECSTHYHBIX JPOOSX

[IpuMeHsIOT 17151 BBIYMCIEHUI
TaONMUITy €TUHULl U3MEPEHUS U UX
COOTHOIICHUH.

BrruncasioT mioniaab, 3aMEHATh
KB.M, KB.CM,

3aMEHSIOT AeCSITUYHBIC IPOOH
I[ENIBIMH YUCJIaMH (JIETKHE CITy4Yan)

Ha3zbpIBaroT eIMHULIBI U3MEPEHUS U UX
COOTHOIIEHHS.

Brruncisior miomaab, 3aMEHSIOT
KB.M, KB.CM U KB.MM.

3aMEHSIOT JACCSITUYHBIC IPOOH
LEJIBIMH YHCIIAMHU

88 | Beipaxkenue uucen, 3amMena yrcel, oNy4YeHHbIX pu | Paboraror ¢ Tabnuiel nuHeiHbIX U | Paboraror ¢ Tabnuiieil THHEHHBIX U
MOJIYYCHHBIX TP U3MCPCHUU N3MEPCHUM CIMHUIaMU IJIoIIa g KBaJpaTHBIX MEP. KBaJpaTHBIX MEP.
TUTOIIA/IN B JIECATUIHBIX JIECTHYHBIMH JIPOOSMHU. 3aMeHSIOT MEpPHI - MM?, CM 2, IM?, 3aMeHSIIOT MEpBI - MM?, CM 2, TM?, M2,
Ipo0sIX Pentenue 3a1a4 Ha BLIYKUCIICHUE M2. Pemaror 3a7a4 Ha BEIYMCIICHUE
MEPpUMETpPaA U II0IAau Pemaror 3a1a41 Ha BBIYHCJIICHUEC MEPUMETPpaA U IJI0Ia a1
IIpAMOYTOJIbHUKA, KBaJapaTa MEPUMETPaA U IJIOIIa 1 IIpAMOYTOJIbHUKA, KBaJpaTra
NpsIMOYTOJIbHUKA, KBaJpaTa
(JIlerkue ciyvan)
89 | Pemenwe 3a7a4, CBI3aHHBIX Pemrenue 3ama4, CBI3aHHBIX C
C HaXOXKJCHHEM ILIOIA/IH. HaXO)KJICHHEM TUTOIIAIH.
90 | diunua okpyxHOCTH. CEKTOp. 3HakoMcTBO ¢ opmynamMu IHHEL | CTPOAT OKPYKHOCTH. BBIIensroT B | Beraucisior mmuHy okpyHOCTH: C =
Cermenr. okpyxkaoctn: C=2nR (C=n=n HUX cekTopa U cerMeHThl. Haxomar | 2 1 R (C == D).
D). JUTHHY OKPY>KHOCTH T10 (hopMyIie CTpOosIT OKPY>KHOCTH.
Brruncnenve qmuHbL Brienstior B HUX cekTopa u
OKPYXHOCTH. cermedTsl. Haxomar qnmuny
Brigenenne cekropa u cerMeHTa OKPY)KHOCTH
91 | Mepbl 3eMeIbHBIX ILIOMIAAEH Pa6ora c Tabmmmnel «EnrnHAIIB HaspiBaroT enuHUIBI U3MEpEHUs HasbiBaroT enuHUIBI U3MEpPEHUS
(1 ra; la; ©X COOTHOIIIEHUS) U3MEPEHUS 3eMETbHBIX 3eMEIbHEIX Iomazei: 1 ra, 1 a. 3eMeJIbHBIX Iommaneii: 1 ra, 1 a.
mwiomaner 1 ra; la ux Coorromenus: 1 a= 100 M2, 1 ra= | CoorHomienus: 1 a= 100 M2, 1 ra =
COOTHOIICHHS. 100 a, 1 ra=10 000 M u ux 100 a, 1 ra=10 000 M m ux
Apudmernyeckue 3a1a9m, COOTHOLIEHUE. BBIMOTHSIOT COOTHOLLEHUE. BBIIOTHSIOT
CBSI3aHHBIE C HAXOXKJICHHEM npeoOpa3oBaHUe C TIOMOIIIBIO npeoOpa3zoBaHME.
ITOLIAIN tabmmun. Pemraror 3amagy B 1 Pemarot 3amauy B 3 neiictBus
JIEHCTBUE IO CXEME
92 | EnuHunb! n3MepeHus Pemmenne npuMepoB u 3a1ad, [lepeBonsaT Oonee KpynmHbIS [lepeBonsaT n3 Gonee KPyIMHBIX

3C€MECIIBHBIX rmomaz[eﬁ, nux
COOTHOIIICHUA

pabora Haj ommOKaMHu,
BEITIONTHEHUE TEOMETPUIECKUX
MOCTPOEHUM

Pabora 1o Tabimiie 3eMeIbHbBIX

BEJIMYUHBI B 00j1ee MEJIKHAE U
Ha00O0POT C ITOMOIIBIO TAOIHUIIBI

BEIMYWH B OoJee MelIKue 1 Ha00opoT




Mep.Beruucienue momasiei,
3aMeHa KB.M, apaMH, TeKTapaMH.
3aMeHa JeCATUYIHBIX Jpo0eit
LEJIBIMY YU CIIAMHI

93 | [Tnomane kpyra. 1 Brruucnenue miomaau Kpyra no | BeIYUCIAIOT Ioma s Kpyra mo Brruucnsror miomasas kpyra mo
dbopmyine: S =7 R2 dopmyie. dopmyie.
Peuienue reomerpuyeckux 3aiad | Pemaror 3a7aun Ha HaXOXKIEHUE Pemarot 3a7aun Ha HaXO0KJICHUE
Ha HAXOXJICHHE TUIOMAIH Kpyra TJIOMAZM KpyTa (JIETKHE CIIydan) TJTOMATN KpyTa
ApudmMernyeckue 1eiCTBUS ¢ YUCIAMH, TOJYYEHHBIMM NPU U3MEPEHNH MJIOIAAN — 64.

94 | Cnoxenne U BBIYMTaHHE 1 Penrenvie mpumepoB Ha clIOKeHHE | YMEIOT IEpeBOANTH U3 Ooee 3HAIOT €IMHUIIBI H3MEPEHUS
YUCEN, MOMy4YEHHBIX MPU YHUCEI, TOTYYEHHBIX MPU KPYIHBIX BEJIMYMH B O0OJIee MEJIKHE | IJIONIAieH. YMEIOT IePEBOAMUTD U3
M3MEPEHUH TIIOMIAIM. W3MEPEHUH TUIOMIAIH. 1 Ha000pOT (JIETKUe CITyJamn ) 0oree KpyImHBIX BETUYIHH B Ooree

3ameHa 9nces IeCITHIHBIMU Pemaror mpumeph! U 337291 Ha MEJKHEe U Ha000pOoT.

JIPOOSIMH. CIIO)KCHHE YUCEI, TIOTYIEHHBIX MpU | Pemraror mpuMeps! 1 3a1a4u Ha
CpaBHEHHE YHCEIT, TTOTyYEeHHBIX M3MEPEHUU TIPU TTOMOIIM TaONuII. CIOKCHHE YUCEIT, TIOTYICHHBIX TIPH
TIPU U3MEPEHUH TITOIATH. Pemator 3amauy B 1 nmeiictBue M3MEpEHUH.

Pemienue 3a/1a4 Ha HAXOXKJIEHHE Pemarot 3amaay B 3 meficTBus
TUTOIIA, TN

95 | JluneiiHble, cTONOYATHIE, 1 UTeHnEe KPYTOBBIX TUATPaMM, CTposIT KPYTOBYIO THArpaMMy IO CTpOosIT KPYTOBYIO THAarpamMmy
KpPYTOBBI€ IHAarPaMMBL. OTBedYas Ha TOCTaBJICHHBIC o0pasiy

BOTIPOCHI.
ITocTpoeHne KPYroBbIX AHarpaMm

96 | YMHOKEHHE U JCICHUE 1 Pemienue npumMepoB Ha Peraror npumepbl HA YMHOXEHUE Pemaror mpumepsl Ha YMHOXKEHHE
YHCEN, TTOTyYEeHHBIX TTPU YMHO)KEHHE, YFCeN, MOTydeHHBIX | Mep IUIOMAAN Ha OJHO3HAYHOE HA | Mep TUIOMIAIN Ha OMHO3HAYHOE Ha
M3MEpEeHNH TIIO0MIA T IIPU U3MEPEHUH TUTOIIAIH. TEJI0€ YUCIIO IIPHU TIOMOIIX TaONMuI] | menoe uncino. Pemaror 3aiaq Ha

3ameHa 9rcen qeCATHIHBIMA (yrerxue ciryvan). BBIYHCIICHHE TUIOIIAH
IpOOSTMHU. Pemmaror 3a1ad Ha BEIYHCIICHHE MPSAMOYTOIIEHUKA, KBaJpaTa
CpaBHeHwHe 9HCe, TOTyIeHHBIX TIIOMIA TN, KBaIpara
MIPU U3MEPEHUH TUTOIIAIH.
Pemenue 3anau Ha HAXOXKICHHE
TUTOMIA I
97 | Apudmernueckue neiicteust | 1 VYMHOXEHHE U JIeJICHUE YHCell, HaspiBaroT KOMIIOHEHTHI JAelicTBHE | Ha3pIBaroT KOMIIOHEHTHI TEHCTBHIH (B

C OCJIBIMHU YHCIIaMH,
MOJIY4YCHHBIMU IIPH
HU3MCPCHHU BCIINYUH
JACCATUYHBIMU ,Z[pO6$IMI/I

IMOJMYUYCHHBIX ITPU U3MCPCHUN
BCIIMYHXH.

Pemenne 3aaa4 Ha
OponopHruoOHaJIbHOC ACJICHUC

(B TOM ymCIIE B IpUMEPax),
o0paTHbIe AeHCTBUSL.
BBIMONHSIOT YCTHBIE BHIYUCIICHUS.

Pemaror 3agaum B 1 gerictBue

TOM YHCJIE B IPUMeEPax), OOpaTHBIE
EUCTBUA.

BEINONHSAIOT yCTHBIE BRIYHCIICHUS.
Ha3pIBatoT KOMIIOHEHTHI JISHCTBHIA (B




TOM YHCJIE B IPUMEpax), OOpaTHbBIC
JICHCTBUS.

Beimonssiror apudmernieckue
JICMCTBHUS C MHOIO3HAYHBIMH
YHCIIAMH.

Pemaror 3amaun B 3 neiicTBUS

98 | Apudmernueckue IeHCTBUS VYMHOXCHHE U JICTICHUE YHCEII, HaspiBaroT KoMIoOHEHTHI neiicTBuii | Ha3pIBaroT KOMITOHEHTHI ISHCTBUH (B
C LIETIBIMY YHCIIAMH, MOJY4YEHHBIX [IPYU U3MEPEHUU (B TOM ymCIIE B IpUMEpax), TOM YHCIIE B IPUMEpax), oOpaTHbIE
IOJIYYEHHBIMH IIpU BEJIMYMH. oOpaTHBIC JCHCTBUSI. EUCTBUS.

HU3MCPCHNU BEIIMYUH Pemenue 3aJa4 Ha Bremonustor YCTHBIC BLIYUCIICHUA. Bremonustor YCTHBIC BBIYUCIICHUA.
JECATUYHBIMU JAPOOSIMHU MIPOITOPLUHUOHAIBHOE JIEJIEHUE Pemraror 3agaun B 1 aefictBue Ha3piBaroT KOMIIOHEHTHI IEHCTBHI (B
TOM YHCJIE B IpUMEpax), 0OOpaTHBIE
JIEUCTBUA.
Beinonssior apudmernieckue
HeﬁCTBHH C MHOI'O3HAYHbBIMH
YUCITAMH.
Pemraror 3agauu B 3 geficTBUS
99 | KontponbHas pabora 3a rof. Pabota mo pa3HoOypOBHEBBIM BrinonHstoT 3a1aHusa KOHTPOJIBHOW | BBITONHSIOT 3a/JaHUsI KOHTPOJIBLHOM
WHIUBUATYaJIbHBIM KapTOUKaM — paboTHI C TOMOIIBIO KAJIBKYJIATOpa | pabOTHI
3aJaHUSIM 10 TEME.
CamonpoBepka BBITIOTHEHHBIX
3aJaHUI
IloBTOpeHue- 34
100 | YMHOXeHHUE Ha IBY3HAYHOE YcrHBI cyuer Ha 3HaHWE TaOMUIB!l | Ha3piBaroT KOMIOHEHTHI ASWCTBUS | BEIMOMHAIOT yCTHBIE BEIYHACICHUS Ha
quCIo (METBIX U IPOOHBIX). YMHOKEHUS U «YMHOXEHHE» (B TOM 4HCIIe B YMHO)KEHHUE IEJIBIX YHCEIl C
oTpaboTKa anropuT™Ma npuMepax), odpaTtHoe JAeliCTBHE. MTOMOIIIBI0 YIUTEITS.
YMHOKEHUS IECATUIHBIX qpo0eil | BBIMOMHSIOT BEIYUCICHUS Ha3piBaroT KOMIOHEHTHI 1EHCTBUS
Ha IBy3HAYHOE YUCIIO. MUCHMEHHO (JIETKHE CITydan). «YMHOXEHHE» (B TOM YHCIIe B
Pemenus nmpocthIx 3aaa4 Ha Pewator 3amauy B 1 neiictBue mpuMepax), oopaTHoe JelicTBHE.
YBEIUYEHUE B HECKOJIBKO Pa3 BBITTONHSIOT BEIYUCIIEHUS
MHUCHMEHHO.
Pemaror 3anauy B 3 neiictBus
101 | denenuie Ha ABY3HAYHOE YcTHEI cyuer Ha 3HaHWE TAONUIBl | Ha3biBaroT KOMITOHEHTHI ASUCTBUSL | BEIMOMHAIOT yCTHBIE BEIYHUCICHUS Ha

qucIo (IeNbIX U IPOOHBIX).

YMHOXEHUS 1
0TpaboTKa ajaropurMa
YMHOXEHHS! IECSITUYHBIX ApoOeit

«YMHOXXEHHE» (B TOM YHCIE B
npuMepax), odparHoe JelicTBHE.
BhInonHSI0T BEIYUCTIEHUS

YMHOKCHUC LICIIbIX YHUCCII C
MMOMOIIBIO YUUTEIIA.
Ha3pIBaroT KOMIIOHEHTEI HeﬁCTBHH




Ha JIBy3HaYHOE YHCJIO.
Peuienust npocThiX 3a71a4 Ha
YBEIIMUEHUE B HECKOJIBKO pa3

MUCHMEHHO (JIETKUE CITy4dan).
Pemaror 3amauy B 1 neiictBue

«YMHOXEHHE» (B TOM YHCIIE B
npuMepax), oopaTHoe JelicTBUE.
Pemarot 3anaay B 3 neiicTBus

102

YMHOXEHHE U JIeIeHre Ha
JIBY3HAYHOE YHUCIIO (IIETIBIX U
JIpOOHBIX).

VCTHBIN cyeT Ha 3HaHUE TaOIULbI
YMHOXXEHUS U

0TpabOTKa ajaropuTMa
YMHO)KEHHS ICCATUYHBIX JpoOeit
Ha JIBy3HaYHOE YHCJIO.

Peuienust npocThIX 3a7a4 Ha
YBEJIMUEHUE B HECKOJIBKO pa3

Ha3piBaroT KOMIIOHEHTHI JEeHCTBUS
«YMHOXeHUe» (B TOM 4HCIie B
npuMepax), oOpaTHoe JelCTBHE.
BbInonHAI0T BIUKCIEHUS
MACBMEHHO (JIETKUE CITyYan).
Pemaror 3amauy B 1 neiictBue

BEINONHAIOT yCTHBIE BHIUMCICHUS Ha
YMHO)KEHUE LIETBIX YHCEIl C
TTOMOIIIBIO YUUTEIS.

Ha3eiBaroT KOMITOHEHTHI 1eHCTBHUS
«YMHO)XEHHUE» (B TOM YHCIIE B
npuMepax), oopaTHoe JelicTBHE.
BrImonHAI0T BhIUKCIEHUS
MMCBMEHHO.

Pemarot 3amaay B 3 neiicTBus

| - BapuanT

VI.KOHTPOJIBHBIE PABOTBI

Bxoanasi koHTpobHas padora Ne 1

1. 3anumu nudpaMu YucJIa: OJHA THICAYA CTO COPOK IISITh; IBAALIATh THICSY.

2. CocTaBUTB YMCJI0 U3 PA3PSIAHBIX CJIaraeMbixX:

3 000+500+10+9=

5 000+400+6=

3.3anuiuu JaHHbIE YUCJIA B mopsake Bo3pactanus: 3571; 3579; 3577, 3575, 3570.

4.Pa3.10:ku YMCJIa HA pa3psiiHbIe caraemMble mo odopasuy: 37893 = 30000 + 7000 + 800 + 90 + 3

4789; 563; 79834.




S. Pemmre 3agau4y.

®epmep npoaan rocyaapctBy 1700t neHunsl, pxu B 3 pa3a 0osblile, 4eM HiIeHupl, a oBa-2600t. CkoibKO BCEro TOHH 3€pHa Mpoaaj
rocyaapctBy?

6.HauepTure MpsIMOYroJIbHUK CO CTOPOHAMH 7CM U 25MM.

Il - BapuanT
1.3anumu uudppamMu YUCI0: CTO COPOK MSTh.
2. CocTaBUTB YMCJI0 U3 PA3PSITHBIX cJIaraeMbix:
5000+500+80+9=
3000+400+6=
3.3anumm JaHHbIE YK caa B nopsiake Bo3pacranusi: 371; 379; 377, 375, 370.
4.Pa310:ku 4ync/ia HA pa3psiiHbIe cjaraemMslie mo oopasuy: 893 =800 + 90 + 3
789; 563.
S. Pemunre 3aaa4y.
®epmep npoaain rocyaapctBy 1700t nmeHuisl, pxu B 3 paza 6osbline. CKOIBKO BCEro TOHH 3€pHA MPOJIall roCcy1apcTBy?

6.HauyepTuTe NPAMOYrOJbHHUK CO CTOPOHAMH 7CM H 3CM.



KonTtpoabHas padora Ne 2 3a I yerBepTh
no reme «Cio:keHHne, BBIYMMTAHNE, YMHOKEHHUeE, /IeJIeHHe LeJIbIX YHceJ M JeCATHYHBIX Apodeil Ha 0HO3HAYHOE YHCII0»
| - BapuanT
1. 3anauva.

C omnoro y4acTka coopanu 284,31 kaprodens, a ¢ npyroro — 176,5t1. lllectyro yacth Bcero kaptodens 3aJI0KUIM Ha XpaHEHH, OCTaIbHOU KapTodensb
OCTaBWJIM JIJISI HYXK]] IIIKOJIbHOM cTOJIOBOM. CKOJIBKO TOHH KapTodest 0OCTaBIeHO?

2. I[Ipumepsl.
1000000 — 309897 0,98 x 7
4,876 +8,9 175,3 x 8
37,4 — 4,56 0,086 : 2
150 -4,8 10,1:5

3. HauepTHTe OKPY:KHOCTH Pagnycom 3,5¢cm.

Il - BapuanT
1. 3amaua.

B mkonpHOM cany cobpanu ypoxait 610k, rpyui. 1610k coopanu 2800kr, rpymr Ha 1275k MeHblie, 4eM s16710K. CKOJIBKO BCEro KUIOrpaMMOB
¢bpykTOB coOpanu B cangy?

2. IIpumepsl.

901010 — 748906 51,4 x 8



0,647 +28.,9 64,09 x 4
37,4 —-4,67 6,3:5
10 - 0,686 0,096 : 4

3. HauepTHuTe OKPY:KHOCTH PaNycoM 3CM.

KonTpoabnasi pa6ora Ne 3 3a || yverBepTh
110 TeMe: «YMHOKeHHe U JIeJIeHHe LebIX Yh e/l M 1eCATHYHBIX Ipo0ei HA IBY3HAYHOe YncjI0. OObIKHOBEHHbIE APO0H».

I-BapuanT
1. 3anauva.

Kynunm 15 msueit o niene 364p. 3a oquH M4 1 23 00py4a o 1iene 204p. 3a ogus 00pyd. CKoJIbKO pyOsieit CTOUT BCs TOKYyMKa?

2. IIpumepsbl.
24640 x 13 154368 : 32
24,8 x 35 196,48 : 64

3anumuTe 5 ACCATUYHBIX IP0oOCH 1 5 OOBIKHOBEHHBIX IPOOCH.

3.HauyepTure NpsSMOYTOJbHbIM TPEYrOJbHUK U BBIYMCIUTE CyMMY YIJIOB TPEYrOJbHHKA.

II-BapuanTt



1. 3anaua.
3a 3 oMHAKOBBIX TeTpaaei 3amiaTiwim 75p. CKOJIBKO HY)KHO 3aIUIaTUTh 3a 15 Takux Tetpaaeii?
2. IIpumepsl.
2384 x 24 105315 : 15
0,748 x 18 24,936 : 24

3anumuTe 5 OOBIKHOBEHHBIX JIPOOEH.

3.HauepTHTe TPEYrOoJIbHUK U BBIYUCIUTE CyMMY YIJIOB TPEYrOJIBHUKA.

KonTtposbHas padora Ned 3a |11 yerBepTh
1o teMe: « Cj10’keHHe M BbIYUTAHUE EJIbIX M IPOOHBIX YK ceJ. Y MHOKEHUE U JeJieHre 00bIKHOBEHHBIX Po0ei».
| -Bapuanrt
1. 3agaua.

B kycke 6b110 15,7Mm TKaHu. Ha nomuB miates uspacxoaoBanu 3,5M, Ha 0i1y3ky-1,8M, a Ha 100Ky-1,2M. CKOJIBKO TKaHU OCTAJIOCH?

2. IIpumepsl
28,7 +4,56 3/5x5 5/12:5
36,2 — 4,37 23,48 —-x=2,6

qnc.na, IMOJYYCHHDbIC MIPH U3MEPCHUH BEJININH, 3AMCHUTE N1CCATUYHBIMU IlpOﬁHMI/I M BBINOJIHUTE JeHCTBHSA:



35Mm 29¢m + 76¢cm 50p. 65k. —4p. 78k.
9xr 508r + 4xkr 7r 38p. —4p. 25k.

3. ITocTpoiiTe reoMeTpUYECKyIO GUTYpy CUMMETPHYHYIO OTHOCUTEIHLHO OCH CHMMETPHH.

Il -BapuanT

1. 3apaua.
B kycke 6b110 15,7M TKanu. Ha nomuB mnates nzpacxoaoBanu 3,5M, Ha 01y3ky-1,8M. CKOJIbKO TKaHU OCTanoCch?

2. IIpumepsbl
38,4 + 3,28
37,4 —4,56 x—3,7=48,76

Yucaa, nojiyuyeHHbIe PU U3MEPEHUH BeJIUYUH, 3aMeHHUTe JeCITUYHBIMHU APOOSIMHM U BbITIOJIHUTE /IeiiCTBUA:
2711 30kr +76KT 18p. - 37k.

2xr 507t + 3kr 9r 35p. 27k. — 2p. 24xk.
3. [locTpoiiTe reoMeTpruecKyto GUTYpPY CUMMETPUYHYIO OTHOCUTEIHHO LIEHTPAa CUMMETPHUH.

KonTpoabHnasi padora NeS 3a rox nmo reme «Bce aeiicrBust B npeaeaax 1000000»

I-BapuanTt
1. 3amaua.
Caera B nepBblil 1eHb 3apaboTana 475py0neii qeHer, a Bo BTopoi aeHb — 395py0ueit. Ona u3zpacxojoBaia 5 yacTb Bcex jieHer. CKOJIBKO JIeHer
ocranoch y CBeTsl?

2. IIpumepsl.



54036 : 4x 3 27m ld4em x 37 + 147m 20cwMm ; 92
12,34 +59,4: 3 x - 39,68 = 4,98

3.HauepTHuTe NpSIMOYIOJBLHUK CO CTOPOHAMH 5,5¢M 1 3cM. BbIuucauTe miomaab npsiMoyroJibHUKA.
Il -BapuanT

1. 3amaua.

3a 3 oauHaKOBBIX a1b0OMOB 3ariatuian 435 pyoneii. CkoJbKO HYXKHO 3aIlJIaTUTh 3a 5 TaKUX ajJb00MOB?

2. IIpumepsl.
40860 : 12 x 27 90m - 2m 15em x 5
28,35:3+2,63x24 x +26,35= 42,7

3.HauyepTuTe NpSIMOYrOJBLHUK CO CTOPOHAMH ScM U 2cM. BbhIumnciInTe miiomaab npsMoyrojibHUKa.

VI.MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOM JEATEJILHOCTU

® y4eOHO-METOANYECKHX KOMIUIEKCOB, BKITIOYAIOMINX YIeOHUKH Ha IEYaTHOH OCHOBE;

® TTaKTHYECKOr0 MaTepraja B BUJE: IPEIMETOB pa3IndHON ()OPMBI, BETMUMHEL, [[BETA, CIETHOI'0 MaTepHasa; TabIHIl Ha TIeYaTHOW OCHOBE; IPOrPaMMHOTO
obecredeHus ISl IIePCOHATBFHOTO KOMITBIOTEPA, € TIOMOIIBI0 KOTOPOT'O BBITTOIHSIOTCS YIIPAKHEHUS 110 (POPMUPOBAHHIO BEIYHCINTENEHBIX HABBIKOB, KaJIbKYJISTOPOB
U JIpyTHE CPEICTBA;

® [EMOHCTPAlMOHHOTO MaTepuaja — W3MEPUTENbHBIC WHCTPYMEHTHI M MPHCIOCOOTECHUS: pa3MEUeHHBIE W Hepa3MEUEHHbIC JIMHEHKH, IHPKYIH,
TPAHCIIOPTUPHI, HAOOPHI YTOIBHUKOB, MEPKH);

® [EMOHCTPAIMOHHBIX ITOCOOHH TSl U3yYEeHHS Te€OMETPUIECKHX BEINYNH, TEOMETPUIESCKIX (PUTYP H TEI; Pa3BEPTKH F€OMETPHUYECKUX TEI;

® BrIc0parMeHToB U Apyrue HHGOPMAIMOHHBIE 00BEKTHI (H300paKeHUsI, ayTUO0- U BUICO3AIICH ), OTPAKAIOIINE OCHOBHBIE TEMBI Kypca MaTEMaTHKH;

® HACTOJIBHBIX Pa3BHBAIOIINX HID;

® 3JIEKTPOHHBIX UTP Pa3BUBAIOIIETO XapaKTepa.



VI1.YYEBHO -METOJUYECKOE OBECIIEYEHUE PABOYEM ITPOI' PAMMBI

[lepoBa M.H. «MeTomuKa npenoiaBaHus MATEMATUKY B crieninalibHoi ( koppekunonHoit) mkoie VI Buga», M.: I'ymanut. uza. nentp BJIAZJOC, 2001 r.
Crenypuna C.E. «MatemaTuka 7-8 KIacchl: TEeMaTHYECKUN U UTOTOBBIN KOHTPONIbY, Bonrorpan: Yaurens, 2008 1.
Crenypuna C.E. « MatemaTuka. KoppeKnoHHO- pa3BUBAIOIINE 3aJaHUS M YIIPAKHEHUS»

T'opaetok T.H. «IIcuxosnoro- nefparoru4eckie MHHOBAIlMHA B KOPPEKIIMOHHBIX KJIaccax»

Conogeitunk M.B. « nay na ypok: Maremaruka»,Kuura 1, 2. M.:UznarensctBo «IlepBoe ceHTsi0psi»,2000 .
Hedenosa E.A. «2000 3amay u npumepos o marematuke», M.:3A0 «IIpembepa», 2001.

SananerauHoBa @.P. «HectanaapTHble YpOKH MaTEMaTUKU B KOPPEKIIMOHHOM mmIKoie», M.: «BAKO», 2007.
PycanoB B.H. «Matematndeckuit cynay4dox», Oca: Poccrann,1993.

Mockanenko O.H. «®u3MuHYTKH B HaYanbHOH 1IKoie», M.:I'pad- mpecc, 2004.

10. Marepuainsl u3 cetu MaTepHETA.

11. Marepuans! u3 )xypHana «HaganpHas mkomay.

12. B.B.Dx «Maremaruka 8 kinace», M.: «IIpocsemenue, 2023 r.
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