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I. HNOACHHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no yueoHoMy npeamery «MaTemaTuka» cocTaBieHa
Ha ocHOBe DenepanbHONl aganTUPOBAHHOW OCHOBHOM 00I11€00pa3oBaTEILHOM
IPOrpaMMbl OOYYAIOIIMXCA C YMCTBEHHOM OTCTalOCThIO (MHTEIUIEKTYalbHBIMU
HapyueHusmn), nanee DAOOII YO (Bapuanrt 1), yrBepxkaeHHOU npukazoM Mu-
HucTepcTBa  mpocBemenuss  Poccum ot 24.11.2022 1. Ne 1026

(https://clck.ru/33NMKkR).

DAOOII YO (BapuanT 1) anpecoBaHa 00y4arolmuMcs C JErKOW yMCTBEH-
HOM OTCTAIOCTHIO (MHTEJUICKTYAIbHBIMU HAPYIICHUSIMHU) C YYETOM peaiu3aliuu
uX 0COOBIX 00pa30BaTEIbLHBIX TOTPEOHOCTEH, a TAK)KE UHIUBUIYaTbHBIX 0COOCH-
HOCTEN ¥ BO3MOXKHOCTEH.

VYueOHbiii npenMer «MartemaTukay OTHOCUTCS K TMPEIMETHOW 00JIacTH
«MareMatuka» u SIBIsIETCSl 00513aTeIbHOM YacThio yueOHOro riaaHa. B cooTer-
CTBUU C Y4€OHBIM IUTAHOM paboyas mporpaMmma 1o yueOHomy npenmery «Marte-
MaTHKa» B 8 Ki1acce paccuntana Ha 34 yueOHbIe Henenu 1 coctapiseT 102 yacos
B roj (3 yaca B HEZIEINIO).

OdenepanbHas ananTUpPOBaHHAs OCHOBHAs 00IIeo0pa3oBaTesbHAS MPO-
rpaMma OIpeAeseT eb U 3a7a4u yueOHoTo mpeamera «MaTemaTuka.

Lens 00ydeHNs — MaKCUMaJIbHOE 00IIIee pa3BUTHE 00YUIAIOMINXCS, KOPPEK-
IIMs1 HEJIOCTATKOB WX TO3HABATEIBHOU NEATEIbHOCTH M JUYHOCTHBIX Ka4eCTB C
Y4e€TOM HWHJIUBHIYATBHBIX BO3MOXKHOCTEH Ka)JIOTO OOY4YaroIIerocss Ha pa3sHBIX
sTanax ooy4yeHwusl.

3anmauu oOy4eHHUs:

— (opmupoBaHHe ¥ pa3BUTHE MATEMATHYCCKUX 3HAHUM U YMEHHM, HE00XO-
JUMBIX JIJIS1 pEIICHUS MTPAKTUIECKUX 3a/1a4 B Y4€OHOU U TPYOBOM ACATEIHHOCTH,
WCITIOJIb3yEeMbIX B TTIOBCETHEBHOM JKU3HM;

— KOPPEKIUsI HEeIOCTAaTKOB MO3HABATEIHLHOW JESITEIILHOCTH W TIOBBIIIICHUE

YPOBHS OOIIIETO Pa3BUTHS;



— BOCHHUTAHUE MOJIOKUTEIbHBIX KAU€CTB U CBONUCTB JJUYHOCTH.

Pabouas nporpamma no yuyeOHOMY npeameTy «MaTtemaTuka» B 8 Kiacce
OIpeJeNsIeT CIECAYIOIINE 3a0aUu:

— COBEPILIEHCTBOBAHUE YCTHBIX U MMChbMEHHBIX BHIYMCIUTEIbHBIX HABBIKOB B
npeaenax 1000 000;

— (QopMHUpOBaHUE YMEHHS MPOU3BOJIUTH apuPMeTHdecKue NEHUCTBUS C Iie-
JBIMU U IPOOHBIMU YUCIIAMU;

— (opMHUpOBaHUE YMEHUS MPE0OPa30BHIBATH YUCIIA, TOJYYCHHBIC IPU U3ME-
PEHUU U POU3BOJIUTH C HUMHU JTalIbHEHIIINE apupMeTUIeCcKue IeHCTBUS;

— (GopMHUpOBaHUE YMEHUsI TMPOU3BOJUTH JCUCTBUSA C YHCIAMH, TOJTYUYEH-
HBIMU TIPU U3MEPEHUH TUTOIIA N,

— (opMHUpOBaHUE YMEHHUsI TIPOCThIC apuMETHUCCKUE 3a/1auld Ha HAXOXKJIe-
HUE YKCIa 10 OJHOM €ro J0J€, BhIPaXEHHON OOBIKHOBEHHOW WIIU JECATUYHOU
IpoObI0; IPOCThIE apruPMETHUECKUE 3a]aul Ha HAXOXKJEHUE CpeaHero apudme-
TUYECKOTO JIBYX M 00Jiee UMCell; COCTABHBIE 3a/1a4d Ha MPONOPIMOHAIBHOE JIeTie-
HUE, «HA YaCTU», CIOCOOOM MPUHSATHUS 00ILETO KOJIWYECTBA 32 €IUHUILY;

— (opmupoBaHHe yMEHHS HaXOIUTh IUIOMIATL KPYra, JUIMHY OKPY>KHOCTH,
BBIJIEIISATH CEKTOP U CETMEHT;

— (¢opmupoBaHUE MOHATHUS Tpanyc (0003HaUYeHHUE 1°), 3HAKOMCTBO C TPaHC-
MOPTUPOM;

— (opmupoBaHue TpenCcTaBIeHUS O AHarpaMMax (JIMHEWHBIC, CTOJNIOYATHIE,
KpPYTOBBIE);

— BOCHHUTAHUE UHTEpPECA K MATEMATHUKE U CTPEMIICHUE UCIIOJIb30BATh 3HAHMS

B IOBCEITHEBHOU XU3HMU.



Ilnanupyembie pe3y/ibTaTbl OCBOCHHUS COAEP:KaHMs padoyeil MporpaMmbl
no yueOHomMy npeamery «MaremaTuka» B 8 kiiacce

JIMYHOCTHBIE pe3y/bTaThI:

— ¢(OpMUPOBAHHOCTH aJCKBATHBIX MPEJICTABIICHUIN O COOCTBEHHBIX BO3MOXK-
HOCTSIX, O HACYIIIHO HEOOXOAMMOM >KHU3HEO0ECIIeYEeHUH;

— c(OpPMUPOBAHHOCTh ICTETUUYECKUX MOTPEOHOCTEH, IIEHHOCTEN U UYBCTB;

— MPUHATUE U OCBOCHHE COLMATIBHOM POJIK 00yYaIoLerocs, NposiBICHUE CO-
[[UAJLHO — 3HAYUMBIX MOTUBOB Y4€OHOMU JEATEIILHOCTH,

— (opMHUpPOBaHHUE K CTIOCOOHOCTH OCMBICIICHUIO KAPTUHBI MUPa, €€ BPEMEHHO
— MPOCTPAHCTBEHHOW OpPraHU3allnHu.

YpoBHM JOCTHKEHUS MPEAMETHBIX Pe3yJbTATOB
no yuedoHomy npeamety «MaTeMaTUKa» Ha KOHell 8 Kiacca

MuHUMaNbHEIA YPOBEHD:

— ymeTb cuutath B npeaenax 100 000 npucyuThIBaHUEM pa3psAIHBIX €TUHUIL
(1 000, 10 000) ycTHO | C 3aMKCHIO YKUCEN (C MOMOIIBIO yunuTens); cueT 137 B
npeaenax 1 000 mpucyuThIBAaHUEM PaBHBIX YMCIIOBBIX rpymi o 2, 20, 200, 5, 25,
250;

— BBINOJHATH CI0KEHUE, BBIYUTAHUE, YMHOKEHUE U JI€JICHUE HAa OJJHO3HAY-
HO€ YHCJIO yncen (HeOOJNBIINX), MOJYYCHHBIX MPU U3MEPEHUU ABYMS MEpaMHU
CTOMMOCTH, JJINHBI, MACChl MIUCbMEHHO;

— BBINOJHATH CJI0KEHUE, BBIUUTAHUE, YMHOXEHHUE U JICJICHUE HAa OJHO3HAY-
Hoe unciio, Ha 10, 100, 1 000 gecaTuIHBIX Tpo0eii;

— 3HATh CIOCOOBI MPOBEPKU YMHOKEHUS M JeJeHUs uKcen B npenenax 100
000 Ha OTHO3HAYHOE YHCIIO, KPYIJIbIE AECATKH, BBIITOJIHEHHBIX TPUEMAMU MUChH-
MEHHBIX BBIYHMCIICHHUI, U YMETh UX BBIOIHATD C LIEJIbIO ONPEIEICHUS MPABUIIb-
HOCTH BBIYMCIICHUI;

— 3HATh €JIMHUIIBI U3MEPEHHUs (Mep) IJIOMIAAN, YMETh UX 3aMucaTh U YUTATh;



— YMETh BBIYUCIATH IUIOIMIAAh MPSMOYTOJbHUKA (KBaapaTa) (C MOMOIIBIO
YUHTENSA).

JlocTaTOYHBIN VPOBEHD:

— cuurats B npenenax 1 000 000 npucunTeiBaHNEM, OTCUYUTBIBAHUEM Pa3ps/i-

HBIX €IMHUI] U PaBHBIX YHUCIOBBIX TPYIII;

— BBINOJHATH CJI0KEHUE, BRIUUTAHUE, YMHOXEHUE U JICJICHUE HAa OJTHO3HAY-
HOE, ABY3HAUHOE YMCJI0O MHOTO3HAYHBIX uncen B npeaenax 1 000 000 (rmomyueH-
HBIX TIPU CUETE U MPU U3MEPEHUU BEJTUUYNH ), OOBIKHOBEHHBIX U JECATUYHBIX JIPO-
Oei;

— BBITOJHATH YMHOXKEHHUE U JICJICHUE JeCATHUHbBIX pobeit Ha 10, 100, 1 000;

— HaXOAUTh YKUCJIO M0 OJTHOM €ro J0JIe, BEIPa)KCHHOW OOBIKHOBEHHOW WJIH JI€-
CATUYHOU APOOBIO;

— YMETh HaXOJUTh CpeaHee apuhMEeTHIECKOE YUCETT;

— BBINIOJIHATE PCHICHUC ITPOCTBIX apI/I(bMGTI/I‘-IeCKI/IX 3a1a4 Ha IIPOIIOPLHO-

HaJIBHOC ACJICHHUC,

— 3HaTh BEJIMYUHY 1°; pa3MepoB MPsSMOro, OCTPOro, Tymoro, pa3BepHyToOro,

IIOJTHOTO YIJIOB; CYMMBI CMEKHBIX YIJIOB, YIJIOB TPEYTOJIbHUKA;

— YMETb CTPOUTH U U3MEPSATH YIJIbl C IOMOLIBIO TPAHCIIOPTHUPA;

— YMETbh CTPOUTH TPEYIOJIBHUKH IO 3aJaHHBIM JUIMHAM CTOPOH U BEJIMYUHE
YIJIOB;

— 3HATh €MHUILIBI U3MEPEHUS (Mep) MIOUIAIU, UX COOTHOIICHU;

— YMETb BBIUUCIATH ILUIOMIAAb IPSIMOYTOJIbHUKA (KBaApaTa);

— 3HaTh (POPMYITY BEIYUCICHUS JITTUHBI OKPY KHOCTH, TUTOIIAAN KPYTa; YMETh
BBIYUCIIATH JUIMHY OKPYXKHOCTH U IUIOIIAIb KpyTa IO 3aIaHHOM JJIMHE PaJInyca;

— YMETh IIOCTPOUTH TOYKY, OTPE30K, TPEYrOJIbHUK, YETBIPEXYTIOJIbHUK,

OKPYKHOCTb, CHMMCTPHUYHBIC OTHOCHUTCIIbHO OCHU, HCHTPpAa CUMMCTPHUHU.



Cucrema oeHKH
AOCTHKECHUSA 00YYAIOIMMHUCH C YMCTBEHHOH OTCTAJIOCTBHIO IVIAHMPYEMBbIX
pe3yIbTaTOB OCBOCHHSI 00Pa30BATEILHON NPOrPaMMBbI
no yueOHomy npeamety «MartemaTuka» B 8 Kiacce

OneHka TMYHOCTHBIX Pe3yJbTaTOB MPEIOJIaraeT, MPEeX/Ie BCEro, OLEHKY
MPOJIBMKEHHUS 00YYaIONIErocs B OBJIAJICHUU COIUATBHBIMU (KU3HEHHBIMHU) KOM-
METEHIUSAMHU, MOXKET ObITh NMPEJCTaBIeHA B YCIOBHBIX €AMHUIIAX:

— 0 GamioB - HET PUKCUPYEMON TUHAMUKY;
— 1 Gam - MUHUMAaNbHAS TUHAMUKA;
— 2 0auia - yAOBJI€TBOPUTENIbHAS IUHAMHUKA;

— 3 Oaja - 3HaYUTEIbHAs JUHAMHUKA.

OlnieHKa NMPEeIMETHBIX PE3YJIbTATOB OCYIIECTBISECTCS IO UTOTaM UHIUBUY-
aTBHOTO U (PPOHTATBLHOTO ONPOCa OO0YYAIOIIUXCS, BBITIOJHEHHUSI CAMOCTOSTEIb-
HBIX PaboT (MO TeMaM yPOKOB), KOHTPOJIBHBIX padOT (BXOIHBIX, TEKYIIUX, IMPO-
MEXYTOUHBIX U UTOTOBBIX) U TECTOBBIX 3aJaHui. [Ipu olleHKe TIpeAMETHBIX pe-
3yJbTATOB YUUTHIBACTCS YPOBEHb CAMOCTOSTEILHOCTH 00YYaIOIIEerocs U 0COOeH-
HOCTH €T0 pa3BUTHS.

Kputepuu onieHKH NMpeIMETHBIX pEe3yIbTaTOB:

Ouenka «5» cTaBUTCA 3a BEpHOE BbITIOIHEHUE 3a7aHus. [Ipu 3Toil orieHke
nomyckarorcs 1 — 2 Hejgouéra.

OreHKa «5» CTaBUTCS, €CIU 00yJaronTunics:

— JJaeT NPABWIbHBIEC, OCO3HAHHBIE OTBETHI HA BCE MOCTABJICHHBIE BOMPOCHI,
MOJKET TMOATBEPAUTH IMPABUIBHOCTh OTBETA MPEIMETHO-MPAKTUUYECCKUMHU JECH-
CTBUSIMH, 3HAET U YMEET NPUMEHATH MPaBUa, YMEET CAMOCTOSATEIILHO ONIEPUPO-
BaTh U3YYCHHBIMU MATEMATUUYECCKUMH TPE/ICTABICHUSIMH;

— YMEET CaMOCTOSITEIbHO, C MUHUMAJIbHOM TTOMOIIBI0 YUUTEIIS, TPABUIBHO
PeIINTh 33/1a9y, OOBSICHUTD X0 PEIICHUS,

— YMCCT NIPOU3BOAUTL U OOBSICHATH YCTHBIC U ITMCBbMCHHBIC BBIYUCIICHUA,



— MpPaBWIBHO Y3HAET W HA3bIBAET F€OMETPUUYECKHE (PUTYpBI, UX IIEMEHTHI,
M0JIOKEHHUE (PUTYp MOT OTHOIICHHIO IPYT K APYrYy Ha IJIOCKOCTU M B IPOCTpaH-
CTBE;

— MPaBUWIBHO BBIMOIHIET pabOThl IO U3MEPEHHUIO U YEPUEHHUIO C MOMOIIbIO
U3MEPUTEIBHOTO U YEPTEHKHOTO MHCTPYMEHTOB, YMEET OOBACHUTH MOCIEA0Ba-
TENBHOCTb PabOTHI.

Onenka «4» cTaBUTCS, €clid 00y4Yaromuics JomycKaeT 2 -3 OmuOKU U He
Ooiiee 2 HegoUuETA.

Onenka «4» cTaBUTCS, €CIU 00yUYaroIUncs:

— MpPU OTBETE JOIMYCKAET OTACJIbHbIE HETOYHOCTH, OTOBOPKH, HYK/IaeTca B
JIOTIOTHUTENIBHBIX BOMPOCaX, MOMOTAIOIIUX €My YTOUHUTh OTBET;

— TP BBIUUCIEHUSAX, B OTJCIBHBIX CIIy4asX, HYXJIaeTcs B IOMOJIHUTEIbHBIX
IPOMEXYTOYHBIX 3alHCSIX, HA3bIBAHUU MPOMEKYTOUHBIX PE3YJIbTAaTOB BCIYX,
orope Ha 00pa3bl peaabHBIX MPEIMETOB;

— MU PEIICHUH 3a]a4 HYKJAETCS B JOMOJHUTEIBHBIX BOMPOCAX YUUTEI,
MOMOTAIONIUX aHAJIU3y MPEUIOKEHHON 3a7aui, YTOUYHEHUIO BOMPOCOB 3aayH,
00BSICHEHHIO BBIOOpA JEHCTBHIA;

— C HE3HAYUTEJIHHOU MOMOIIBIO YUUTEIIS MPaBUILHO Y3HAET U HAa3bIBAET I'€0-
MeTpHUUYecKre (PUTypbl, HX IJIEMEHTHI, MOJO0KEeHNEe (GUTYp Ha TIOCKOCTH, B MPO-
CTPaHCTBE M0 OTHOLIEHUIO APYT K JAPYTY;

— BBIIIOJIHAET padOTHI [0 U3MEPEHUIO U YEPUEHHIO C HEJJOCTATOYHOW TOYHO-
CTBIO.

Ornenka «3» CTaBUTCSA, €CIIM 00y4aIOMUNACS JOMYyCTUA 4-5 OmMOOK U He-
CKOJIBKO MEJIKMX. Takke OLIEHKY «yJOBJIETBOPUTEIBHO» MOXKET MOIYYUTh 00Y-
YAIOIIUNCS, COBEPUIMBIINNA HECKOIBKO IPyOBIX OMIMOOK, HO MPU MOBTOPHBIX MO-
MBITKAX YIYYIIHBIINN pe3ybTarT.

OueHka «3» cTaBUTCS 00y4aroIIeMycsi, €CIIH OH:



— IIPU HE3HAYUTEIBHOW IOMOIUM YUYMUTENS WIM ydalllMXcs Kijlacca JaeT mpa-
BUJIbHBIE OTBETHI HA TOCTABJIEHHBIE BONPOCHI, (POPMYIHPYET MpPaBUIIa, MOXKET UX
[IPUMEHSATD;

— IPOU3BOJUT BBIYMCIICHUS C OIIOPOU HA pa3jIMYHbIE BUIbI CYETHOTO MaTe-
pHuana, HO C COOJIIOICHUEM AJITOPUTMOB JCHCTBUM;

— IOHMMAET U 3alUChIBAET NOCIIE 0OCYXKAECHUS PELICHUE 3a/1auu MO0J PyKO-
BOJICTBOM YUMTEIIS;

— y3HAeT W Ha3bIBAE€T F€OMETPUUYECKHE (PUTYPBI, UX DJIEMEHTHI, MOJOKEHUE
(Guryp Ha MIOCKOCTHU U B IPOCTPAHCTBE CO 3HAYUTENbHOMN MOMOIIBIO YUUTEIIS WIIH
00y4aromuxcs, WK ¢ UCIOJIb30BaHUEM 3alMCel U YepTeKel B TETPAIiX, B yueO-
HUKaX, Ha Ta0JMIaX, C TOMOIIBIO BOIIPOCOB YUUTEIIS;

— IPaBWJIBHO BBIMOJIHACT U3MEPEHHUE U YEPUECHHUE TTOCIIE MPEABAPUTEIILHOTO
00CyKAEeHMs [TOCIIE0BATEIBHOCTH PabOThI, IEMOHCTPALMU €€ BBINOIHEHHUS.

OneHka «2)» - He CTaBUTCH.



II. COILEPKAHUE OBYUYEHUA

OOyuyeHue MaTeMaTuke B 8 KJIacCe HOCUT MPAKTUYECKYIO HAIIPABICHHOCTD
Y TECHO CBS3aHO C IPYTHUMH Y4eOHBIMU IPEAMETAMMU, KU3HbIO, TOTOBUT 00yYaro-
IIMXCA K OBJIAJIEHUIO NPO(ECCHOHATBLHO-TPYAOBBIMA 3HAHUSIMHU W HAaBBIKAMU,
YUUT KCIOJIb30BAaHUIO MaTEMaTHUYECKUX 3HAHUU B pa3IMYHBIX cuTyanusx. Pac-
npejeseHne yueOHOro MaTepuaia OCyIeCTBIsAETCS KOHUEHTPUYECKH, YTO MO03-
BOJIIET 00ECTEUNTh MOCTENEHHBIA MEPEX0]l OT UCKIIOUUTEIBHO MPAKTUUYECKOrO
U3y4YEeHHs] MaTeMaTUKU K MPAKTHUKO-TEOPETUUECKOMY H3YUYEHHUI0, ¢ 00s3aTelb-
HBIM YYETOM 3HAYMMOCTH YCBAMBAEMbIX 3HAHUN U YMEHHUIN (POpMUPOBAHUS KU3-
HEHHBIX KOMIIETEHIIUH.

B mpouiecce n3yuenuss MaTeMaTuKU y 00y4aronuxcs ¢ JIETKOM CTENeHbI0
YMCTBEHHOM OTCTaJIOCTH (MHTEIUIEKTyaJIbHOW HEAOCTAaTOYHOCTH) pa3BUBACTCA
AJIEMEHTApPHOE MAaTEMaTHUYECKOE MBIIUICHUE, (GOPMUPYIOTCA U KOPPUTHPYIOTCA
Takue ero (opmsl, Kak CpaBHEHHE, aHAJIU3, CUHTE3, Pa3BUBAIOTCSI CIIOCOOHOCTHU K
0000LIEHNIO ¥ KOHKPETU3ALUH, CO3IAITCS YCIOBMS JUISl KOPPEKLUU HaMsTH,
BHUMAaHUS U JPYTUX NCUXUYECKUX (DYHKLINH.

OCHOBHBIMM OpraHU3alIMOHHBIMU (popMaMM pabOTHI HA YPOKE MaTEMATUKH
ABISAIOTCA: (PpOHTaANIbHASL, TPYNIIOBAsl, KOJUIEKTUBHASI, UHIUBUAYaIbHAs padoTa,
paboTa B mapax.

IIpu npoBeneHHH YPOKOB MAaTEMAaTUKH MPEIIIOJIAraeTCsl HCIOJIb30BAaHUE
CJIEIYIOIIMX METO/OB:

— CJIOBECHBIE (paccka3 WU U3JI0’KEeHUE 3HaHui, Oecenna, paboTa o yueOHUKY
WIM IpYyTUM IIe4aTHBIM MaTepuaiam);

— HarnsgHble (HaOdIroeHue, EMOHCTpALUs MPEIMETOB WM UX U300paxe-
HUMN);

— NPEAMETHO - IPAKTUYECKUE (M3MEPEHNE, BBIUEPUHBAHUE TEOMETPUUECKUX
¢uryp, MOAEIMpPOBAaHUE, HAXOXKICHUE 3HAYECHHWI YHMCIIOBBIX BBIPAXKEHUN);

- YaCTMUYHO - IOMCKOBBIE (IBpUCTHYECKasi Oecena, OJIMMIIMAJA, MpaKTHYe-

CKHe paboThl);



— HcclenoBarelbckue (MpobIeMHOE U3JI0KEHHE);

— CHCTEMaA CIICHUAIIBHBIX KOPPCKIIMOHHO — pa3BUBAOIIUX IIPUCMOB;

METO/IbI YOeXKACHUS (CTOBECHOE pa3bsiCHEHUE, yOeKIeHne, TpeOOBaHUE);
— METOABI OPTaHW3allid JEATeIBHOCTH (IIpUydYCHHUE, YIPaKHCHHE, TOKa3,
nojpa)xaHue, NopyyeHue);
— METOBI CTUMYJUPOBAHUS TIOBEeICHUS (TTOXBaJIa, TIOOIIPEHHUE, B3aMO-
OIICHKA).

[Iupokoe mpuMEeHEHHE HAXOAUT MPOOIEMHOE U3JI0KESHUE 3HAHUH, TTPH KO-
TOPOM SIBJISIETCS CO37[aHKe MPOOIEMHON CHTYyalllH, UCCIIEeIOBaHHUE, MMOUCK Tpa-
BIJIBHOTO OTBETA.

B ydeGHOM mporiecce yaie BCEro MmpeanoiaraeTcs MCIoIb30BaHHE KOM-
OWHAIMU yKa3aHHBIX METO/I0B. KOMIUIEKCHOE WX MCIIOJIh30BAHKE MTO3BOJISIET 00-
Jiee TOJTHO peliaTh 3a/1a4n KakK0To YpoKa.

Conepxanue pasziesioB

Ne i/t HasBanue paznena KommuectBo KoanuectBo
4acoB KOHTPOJIBHBIX
pabor
1. Hywmepanus uncen B npenenax 1000000. Cnoxe- 10 4.
HUE W BBIUMTAHHUE LEIBIX YUCENT U HECITUYHBIX
npooei
2. VYMHOXEHHUE U JEICHUE LIENBIX YUCET U NECATUY- 14 4.

HBIX JIpo0eil, B TOM 4HuCle YHCes, NOTyYeHHbIX
MIPH U3MEPEHUU

3. OObIkHOBeHHBIE poOu. ClI0KEHUE ¥ BBIYMTA- 15 4.
HHUE OOBIKHOBEHHBIX ApOOCH

4. Hecstuunbie ApoOU U YKcla, MONy4YeHHbIE MPU 13 4.
U3MEpEeHUH

5. Apudpmernueckue 1eHCTBUS ¢ LEIBIMH U Jp00- 13 u.

HBIMH YHCJIaMH U YUCJIAMHU, IOTy4YEHHBIMU MIPU
W3MEpPEHUH TUIOMIA N, BEIPA)KEHHBIMU JECSITHY -
HBIMH JIPOOSIMU

6. I'eomeTpuueckuii Matepuan 32y.

7. IToBTOpEeHUE Su.

Hroro: 102 4. 4




I11.

TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema ypoka [IporpammMHoe coaepxanue nddepeHunanyis BUI0B IEATEILHOCTH 00yUIaOIIUXCS
yp . porp p Il(b(bpv y‘IU e
n/n o A MunumanbHbIi YPOBEHb JlocTaTo4uHbIN ypOBEHD IpOBeIeHHs
Hymepanus uncen B npeaesaax 1000000. CnoxxeHue u BbIYMTAHUE LEJIbIX YHce] U AeCATHYHBIX Apodeii — 10 yacos
1. VYcTHas v muchbMeHHas 1 | [lomyuyenue yucen B mpeje- [Tonyuator uucna B mpenenax | [lomydarot uncna B npenenax 1 000 | 3.09
HyMepaIus 4rcell B nax 1000000 u3 pa3psiaHbIX 100000 u3 pa3psianbix cinarae- | 000 U3 pa3psIHBIX cllaraéMbIX; pac-
npeaenax 1000000 cllaraeMblX; pa3JIOKEHUE YM- | MBIX; PACKIaJAbIBAIOT YMCIIAa HA | KJIQ/BIBAIOT YKCIIA HA pa3psiaIHbIe
CeJ Ha pa3psiIHbIE clarae- pa3psIHbIE CllaraeMble. claraembie.
MBIE. HaspiBatot uncioBoit psia B HaspiBaroT uncnoBoit psija B npese-
HucnoBoi psa B mpenenax npexnenax 100000 nax 1 000 000. ITpucunTsIBaroT, OT-
1000000. CUUTBIBAIOT Pa3psAHBIX EUHUIL B
UeTHbIC, HEUETHBIC YHCTIA. npezenax
IIpocThie U cocTaBHBIC YUCa 1 000 000
2. YrteHue 1 3alIKCh MHO- 1 YUrteHue u 3auch 9UCe C Yuraror, 3aMChIBAIOT 1eibie M | YMTaroT, 3aMMChIBaIOT ME/bIC U 5.09
TO3HAYHBIX YHUCET MTOMOTIIBIO TGP B TAOIHIIE JIpOOHBIE YHCTIa. JIpOOHBIE YHCTIA.
paspsaoB, Pemmatot npumeps! (Jierkue PemaroT npumeps! 1 3a1a4u B
CpaBHEHHUE YHCEll, cily4au) u 3a1auu B 1 nerictBue | 2-3 necTBUs
PacroJIo;KeHUe Yrcen Mo Mo-
PAIKY.
Pemenue mpocTeix 3a1a4
3. VYrom. 1 | Pacno3naBanue BuAOB yrioB: | Paznuuaror Bubl yrioB: npsi- | PasnuyaroT BUAbI YIIoB: MPSIMOH, 6.09
Bune! yriios NpsIMOM, TYIOH, OCTPBI, pa3- | MOM, TYIIOW, OCTPBINA, pa3Bep- | TYIOM, OCTPHIH, pa3BepHYThINH. 13-

BEPHYTBIN.
ITocTpoenue yrios

HYTBIN.
W3MepstoT U CTpOSAT yriibl (Jier-
KH€ CITy4an)

MCPAIOT U CTPOT YI'JIBI 110 HAa3Ba-
HHUIO B COOTHOILICHHUHU C ITIPAMBIM YT'-
JIOM




CpaBHeHME MHOTO-

CpaBHEHHUE 1IEJIBIX YHUCET U

CpaBHMBAIOT 11€JIbIE MHOTO-

CpaBHI/IBaIOT OCJIbIC MHOI'O3HAYHbIC

3HAYHBIX YHCET JECATUIHBIX IpOOei 3HAYHbBIE YUCIIA M IECATUYHbBIE | YHCTa U JAeCATUYHbIEe qpoou B mpe- (10.09
Pemenue apupmernaeckux npoOu (nerkue ciydan) B ipe- | genax 1000000.
3a/1a4 Ha CpaBHEHHE (OTHO- nenax 100000. Pewmarot apud- | Pemarot apupmernueckue 3aauu B
IIEHHUE) YUCE. METHYECKHE 3a1a4u B 1 nei- 2-3 netictBue ¢ Bonpocamu «Ha
Pewmenne 3anau ¢ Bonpocamu | crBue ¢ Bonpocamu «Ha CKOJIbKO OoJibIIe (MEHbILE) 7>
«Ha cxomnpko 6ombIIe CKOJIBKO O0JIbIIIe (MEHBIIIE) 7
(MeHbI11e)?»
[IpucuuTsiBanue 1 OT- [IpucuntsiBanue, oTcuuThiBa- | IlpucunTteiBaor, orcunthiBatoT | [IpucunThIBatoT, OTCUUTHIBAIOT pa3- | 12.09
CUMTBHIBAHUE YHCET Hue o 10, 100, 1000, 10 000, | pa3psaHble €IUHULIBI B TIpee- | PSAHBIX eauHuI] B penenax 1 000
PaBHBIMH YHCIIOBBIMH 100 000; pabota ¢ Tabnmumueir | max 1 00000. 000.
rpynmnaMu pa3psAHBIX claraeMbixX HasbiBarot BuibI MHOTO3HAY- 3HAIOT BU/Ibl MHOTO3HAYHBIX YUCEIL:
HBIX YWCEII: YETHBIE U HEUET- 4Y€THBIE U HEUYETHBIE, IIPOCTHIE U CO-
HBI€, TPOCTHIE U COCTABHbIE CTaBHBIE.
YMET BBIOJIHATH Pa3JIOKEHUE
MHOTO3HA4YHbIX YUCEII HA PA3PsI-
HBIE CJIaraeMble
I'panyc. [Tonsitue rpagyca. O6o3Haue- | DopMynupyrOT MOHATHE Fpa- @opMyIUPYIOT MOHATHE TPayca. 13.09
O6o3HayeHwHe. Hue: 1°. zyca. HaspiBaroT BeMuMHy IpsIMOTO,
Tpancnioptup Bennunna npsimoro, octporo, | HaseiBaroT BenuuuHy IpsiMOro, | 0CTporo, Tyloro, pa3sepHyToro,

TYIIOTO, Pa3BEPHYTOrO, MOJI-
HOTO YTJIOB B Ipajlycax.
3HAKOMCTBO C TPAHCIIOPTHU-
pOM.

DneMeHTHI TPaHCIOPTUPA.
[TocTpoenue u usmMepeHue yr-
JIOB C IOMOIIIbIO TPAHCTIOP-
THpa

OCTpOTO, TYIIOTO, Pa3BEPHY-
TOT0, TOJIHOTO YIJIOB B Tpafy-
cax. CTposT U U3MEPSIOT YIJIbI
C TIOMOIIIBIO TPAHCTIOPTHPA

MIOJIHOTO YTJIOB B rpajaycax.
3HAKOMSITCS C TPAHCIIOPTUPOM U
ero

AIIEMEHTaMHU.

CTposT U U3MEPAIOT YIIIbI C TOMO-
HIBIO TPAHCIIOPTUPA




OxkpyrieHue uncen 10 Oxkpyrienue unces, padota ¢ | BoInmomHsAIOT ycTHBIE BBIUKCIIE- | BBIMOMHSIOT ycTHBIE Bhiunchaenus. | 17.09
YKAa3aHHOTO pa3psiaa WHCTPYKIIMEHN, PEICHUE 3a- HUS. YuTaroT MHOTO3HAYHEIC YHCIIA,
Jlay ¢ OKPYIJICHUE KOHEYHOro | UMTaroT MHOTO3HAYHBIEC YUCIIA, | 3aIMCHIBAIOT UX MOJ TUKTOBKY
pe3yJbrara. 3alMCHIBAIOT UX MO AUKTOBKY | Ha3bIBarOT pa3psiabl U KIacchl
Pemenue 3agau ¢ okpyrie- HasbiBarot paspsiabl U K1acchl | YUCEN.
HUEM KOHEYHOT'O pe3yjibTara | Yucell. [Tonp3yroTCs IpaBUIIOM
[Tosb3yr0TCA TPAaBUIIOM OKPYT- | OKPYTJICHUS YHUCEIL.
JICHUS YUCEN, OKPYIJISIOT OKpyTJISAIOT YuCa IO yKa3aHHOTO
4yycia 10 YKa3aHHOTO paspsiaa. | paspsaa.
Pemaror 3agauu B 1 getictBue. | PemaroT 3agaun B 2-3 neiicTBus,
TJTAHUPYIOT XOJT PEIICHUS 3a]1a41
CrnoeHne ¥ BEIYUTAa- CrnoxxeHne 1 BEIYUTaHHE Ha3beiBaroT KOMITOHEHTHI Ha3zsBaroT kKOMIIOHEHTHI aekicTBu | 19.09

HHNE MHOI'O3HAYHBIX
YHUCCJI

MHOTO3HAYHBIX YHCEII TIPHe-
MaMH YCTHBIX U TUCbMEHHBIX
BBIYHCIICHUH;

MPOBEPKa MPaBUILHOCTH BBI-
YHCICHUH.

Pemenue 3amay Ha pacuer
CTOMMOCTH TOBapa

JeNCTBUM (B TOM YHCIIC B
npuMepax), oOpaTHbIe
JIeHCTBHS.

BbINOMHAIOT yCTHBIE
BBIYHCIICHHSL.

CocCTaBisIOT IPUMEPHI Ha
CIIO’KEHHE 1 BRIYHTAHHUE.
VYcTHO pemaroT 3a1a4u MpakTH-
YECKOTO COJIep KaHusI Ha pac-
4YeT CTOMMOCTH ToBapa. Pe-
IIAK0T 3aJ1a4¥ Ha pacyeT CTOU-
MOCTHU TOBapa B 1 neiicTBue

(B TOM 4MmcIe B mpuMepax),
0oOpaTHbIE NCUCTBUSI.

BBITIOHSIOT yCTHBIE BEIYHCIICHHUS.
CoCTaBIAIOT IPUMEPHI Ha
CJIOYKEHHE U BbIYUTAHUE.

VYcTHO pemaroT 3a1auun
MPAKTHUYECKOTO COJIEP KAHMUSL.
Brimonusitor apudmerrueckue
JEHCTBUS C MHOTO3HAYHBIMU
YHCIIaMU.

Bocnpou3Bodat B yCTHOM peuun
QITOPUTM MUCBMEHHOTO CIIOKEHHS
Y BBIUMTAHUS B MPOIIECCe PELICHUs
MIPUMEPOB.

BhInoNHSAIOT TPOBEPKY
MPABIJILHOCTH BBIYMCIICHUH C
MOMOIIBI0 00PaTHOTO IEHCTBUS
Pemwator 3agaun Ha pacyer
CTOMMOCTH TOBapa.




HazpiBarot popmyIibl HaX0XKACHUS
3aBHCHMOCTH «IIEHa»,
«KOJIMYECTBOY, KCTOUMOCTDY.
[T1aHupYIOT X0/ peIIeHus 3a/1a49H B
3 nercTBUS

N3mepenue octpeix
YIJI0B € IOMOIIBIO
TpaHCIopTHpa

N3mepenue ocTpbIx yrioB C
MTOMOIIBIO TPAHCIIOPTHUPA, 3a-
IHUCh X 3HAYCHUSA, CPaABHC-
HHE YIJIOB MO IPagyCHOM Be-
JIMYNHE

CTposT U U3MEpPSIOT OCTpbIE
YIJIBI C HOMOIIBIO TPAHCIIOP-
TUpa (JIeTKUe Ciay4an)

CTposIT U U3MEPSIFOT OCTPBIE YIJIBI C
ITOMOIIIBIO TPAHCIIOPTUPA

(el \S)

10

Haxoxneuune Hens-
BECTHOI'O CJIaraeMoro

Pemrenne npumMepoB ¢ Heus-
BECTHBIM cJIaraeMbIM, 000-
3HauYEHHBIM OYKBOI1 X. Mpo-
BepKa MPaBWIHLHOCTH BBIYHC-
JIEHUI 0 HAXOXKJIEHUIO HEU3-
BECTHOTO ciiaraemoro. Pere-
HHUE MPOCTHIX apupMeTHIE-
CKHX 33]1a4 Ha HaXO0XJACHUE
HEU3BECTHOTI'O CIaraeéMoro

BrImonHAI0T yCTHBIE BBIYHCIIC-
HHS Ha CJIIOKEHHE IEIBIX Y-
Cell.

Ha3srBaroT KOMIIOHEHTHI JIeii-
CTBHUI (B TOM YHCIIC B IPUME-
pax), oOpaTHbIE ICUCTBUSI.
Pemrarot nmpumMepsl ¢ HEU3BECT-
HBIM CJIaraeMbIM (JIETKHUE CITy-
yan).

Pemenue npocteix apudmeru-
yecKuX 3a1ad B 1 nelcTBue Ha
HaXO0KJICHHE HEU3BECTHOTO
cllaraemMoro

BBITIOHSIOT yCTHBIE BEIYHCIICHUS
Ha CJIOJKEHHUE IEIBIX YHCE.
Ha3piBaroT KOMIIOHEHTHI JeUCTBUH
(B TOM 4McIe B mpuMepax), oopar-
HbIE JIelcTBUA. Pemaror npumMepsl ¢
HEU3BECTHBIM CJIaracMbIM
OnpenenstoT 1 000CHOBBIBAIOT
CIOCO0 HaXO0XKICHUS HEU3BECTHOTIO.
Penraror 3amauu B 2-3 geicTBUS Ha
HaX0KJICHHE HEM3BECTHOTO clarae-
MOTO

24.09

11

Haxoxnenue Heus-
BCECTHOT'O YMCHbIIIAC-
MOro

Pemenne nmpumepoB ¢ Hens-
BECTHBIM YMEHBIIIAEMbIM,
0003HaYeHHBIM OYKBOM X.
[TpoBepka nMpaBUIBHOCTH BbI-
YHUCIICHUH N0 HAX0XKJICHUIO
HEM3BECTHOTO YMEHbIIIae-
Moro. Pemrenre mpocTeix
apu(pMeTHUeCKUX 3a7a4 Ha

BBINOHAIOT yCTHBIE BBIYKCIIE-
HHS HA BEIYUTAHHE LEIBIX Y-
Ccell.

Ha3piBaloT KOMIOHEHTHI JICH -
CTBHH (B TOM YHCIIC B IPUME-
pax), oOpaTtHble neiicTBus. Pe-
HIaI0T PUMEPHI C HEU3BECT-

BBINOIHAIOT yCTHBIE BBIYMCIICHUS
Ha CJI0KEHHUE 1EJIBIX YHCEIl.
Ha3zpiBaroT KOMIIOHEHTHI A€HCTBUN
(B TOM UHCIIE B IpEMEPaXx), 00part-
HBIE JECUCTBUSL.

Pemarot npuMepsl Ha BBIYUTAHKE
LIENIBIX YHUCEI.

Haxonsat Hen3BecTHOE yMeHbI1ae-
Moe.

26.09




HAaXO0KJICHUE HEU3BECTHOTO
YMEHBIIAEMOTO

HBIM YMEHbIIAeMbIM, 0003Ha-
YEHHBIM OYKBOH X (JIeTKHe
CiIyJamu).

Pemaror mpocteie apudmeru-
4yecKue 3a7auu B 1 nelictBue
Ha HaXOKJICHUE HEM3BECTHOTO
YMEHBIIAeMOT0

OnpenensitoT 1 000CHOBBIBAIOT
CI0CO0 HAXOXACHUS HEHU3BECTHOTO
YMEHBIIAEMOT 0.

Pemator 3agauu B 2-3 neiicTBUS Ha
HaX0XACHUEC HCU3BCCTHOI'O YMCHb-
1aeMOTO

12 | 3Mepenue TynsIX yr- W3mepenue TymnbIx yrios ¢ CTposIT 1 U3MEpPSIOT TyIbIE CrposT u u3mMepsIoT Tynsle yrisl ¢ | 27.09
JIOB C MOMOIIBIO MOMOIIBIO TPAHCIIOPTHUPA, 3a- | YTJIBI C HOMOIIBIO TPAHCIIOP- MOMOIIBIO TPAHCIIOPTHPA
TpaHCIIOPTHUpPA MHCh UX 3HAYECHUS, CPABHE- THpa (JIETKUE CITy4yan)
HHE YIJIOB IO TPalyCHOM Be-
TUYNHE
13 | HaxoxaeHue HEU3- Pemenue npumepoB ¢ HEU3- BBINOMHAIOT YCTHBIE BEIYUCIE- | BBIMOIHAIOT YCTHBIE BEIYUCIECHUS 1.10
14 | BeCTHOTO BBIYHTAC- BECTHBIM BBIYUTAEMBIM, 000- | HHS Ha BRIYUTAHUE LEJBIX YA- | HA CJIOXKEHHUE IEJIBIX YHCEIL. 3.10

MOTO

3Ha4YeHHBIM OykBOH X. [Ipo-
BepKa MPaBWIHBHOCTH BBIYHC-
JIEHUH M0 HAXOXKICHUIO HEU3-
BECTHOT'O BEIYHTaeMoro. Pe-
IIEHWE TTPOCTHIX apuPmeTH-
YeCKHX 3a7a4 Ha HaX0KJACHHE
HEU3BECTHOT'O BLIYUTAEMOTO

cell.

Ha3niBaroT KOMOOHEHTEI IEN-
CTBHH (B TOM YHUCIIE B IPHME-
pax), oOpaTHbIE ICUCTBUSI.
Pemrator mpumepsl Ha BHIYHTA-
HUE [EJIbIX YHCEIL.

HaxonsT Hen3BecTHOE BBIUHTA-
eMoe (JIeTKHE CTydan).
Pemrator 3aauy Ha HaX0xKIe-
HUE HEHU3BECTHOT'O BBIYMTAC-
MOTO (JIETKH cTyyJaii)

Ha3rpiBaroT KOMIOHEHTHI JeHCTBUA
(B TOM UHcCIEe B IpEMEpax), oopar-
HEIE JeHCTBUS.

Pemarotr npuMepsl Ha BEIYUTAHUE
LIENBIX YHCEl.

HaxongT Hen3BeCcTHOE BEIYUTAE-
Mo€.

OnpenenstoT 1 000CHOBBIBAIOT

croco0 HaXOXXACHUS HEU3BECTHOTO.

Pemarot 3a1aun Ha HAXO0XKJICHHUE
HECU3BCCTHOI'O BBIYMTACMOI'O




15 | Iloctpoenue TymbIx 2 | Ilocrpoenue Tynbix yraoB 1o | CTposIT U U3MEPSIOT TYIbIE Crpost u usmepsror Tynsle yrisl ¢ | 4.10
16 | yrJioB C IOMOIIBIO 3a/IaHHBIM I'PAYCHBIM BEJIM- | YIJIBI C IOMOIIBIO TPAHCIIOP- IIOMOIILIBIO TPAHCIIOPTUPA 8.10
TpaHCIIOPTHUpPA YUHAM C TTIOMOIIIBIO TPAHC- THpa (JIETKUE CITy4yan)
HOPTUPA, CPABHEHUE YIJIOB
YMHOKeHUe U leJIeHHe LeJIbIX Yrces U JecITHYHBIX Apo0eii, B TOM YHCcJIe YHucell, 0JYYeHHbIX IPH u3MepeHuHu -13 yacos
17 | decstuunble 1podu 1 | Urenue u 3amuch BrInonHAOT ycTHBIE Beimounustor yctHbie Berunciaenus. | 10.10

JECSITUUHBIX Apobelt 6e3
3HaAMEHaTesl, CPaBHEHNE
NecSITUUHBIX ApoOeit. PaboTa
¢ Tabnuien KJIaccoB U paspsi-
JI0B

BBIYHCIICHUS.
Brigenaror necsITHUHBIE
IpoOu, 3armrcaHHbIE CO
3HaAMEHaTeJeM, CPEIH psiaa
OOBIKHOBEHHBIX JAPOOECH.
HasresaroT uncimrenn
JECATUIHOM ApOOH.
HasniBaroT noau necATHYHON
Ipo0wu.

3anuChIBAIOT NECATHYHEIC
JIpoOu co 3HaMeHaTeseM u 0e3
3HaMeHaTeNs

HaspiBatoT Ki1acchl U pa3psiibl
qucen

Brigensttor necsatudabie 1poou,
3aIlCaHHBIC CO 3HAMEHATEIIEM,
cpenu psiza OOBIKHOBEHHBIX
npoOei.

HazpiBaroT uncnuTean AeCITHIHON
Jpo0wu.

HaswiBaroT noau necaTHYHON
Ipoowu.

3anuChIBAIOT JECATUIHBIC IPOOH CO
3HaMeHATeIeM U 0e3 3HaMeHaTe s
HaspiBaroT Ki1accel v pa3psiabl 4n-
cell.

YuTaroT no pazpsjaam yucia, 3aru-
CaHHBIE B Ta0JIHIIE.

3anuChIBAIOT JECATUYHBIC IpOOU B
TaONHITy pa3psI0B U KIacCOB.




18 | CnoxxeHue necaTuy- CrnoxeHne NecITUYHBIX Ipo- | YuTaroT necatudnbie qpoowu, YuraroT necsTuYHbIE IpOOH, 11.10
HBIX JApoOei 0eil ¢ 0IMHAKOBBIM 3HAMEHA- | 3alUCBHIBATh UX O] IUKTOBKY. | 3alMCHIBATh UX MOJ TUKTOBKY.
TeseM (C OJIMHAKOBBIM KOJIU- | BBIMOIHAIOT ClioKeHNe BrInonHsI0T croxkenue
YEeCTBOM 3HAKOB I10CJIE 3all- | JAECATUYHBIX JpoOeii ¢ JIECATUYHBIX APOOEH C pa3sHBIMHU
TOM) U pa3HbBIM 3HAMEHAaTe- OJIMHAKOBBIMM 3HAMEHATEIISIMU. | 3HAMEHATEIISIMU.
JeM (C pa3HbIM KOJIMYECTBOM BocnpounsBosT B ycTHOH pedn
3HAKOB IOCJIE 3aISTON) AJITOPUTM MUCHbMEHHOTO CIIOKEHUSI
B [IPOLIECCE PEIIEHUS] IPUMEPOB.
CokpamamT JecsITUYHBIE IPOOH.
3anuChIBAIOT JECATHYHBIE IPOOH,
BBIpaKasi UX B OJJMHAKOBBIX JOJISX.
19 | U3mepenue u nmocTpo- N3mepenue u nocrpoenue yr- | HazpiBarot BenmuuuHy npsimoro, | Ha3siBatoT BenmnuuHy npsiMoro, 15.10
€HHE YTJIOB C IOMO- JIOB C TIOMOIILIO0 TPAHCIIOP- OCTpOTO, TYIOT0, Pa3BEPHY- OCTpOT0, TYHOTO, Pa3BEPHYTOIO,
B0 TPAHCTIOPTHPA THpa, 3allUCh WX 3HAYCHUS, TOTO, TIOJTHOTO YIJIOB B TPajly- | IOJIHOTO YIJIOB B Ipagycax.
CpaBHEHHE yIJIOB 1O rpaayc- | cax. CTpost u u3mMepstoT yriael | CTpOST U U3MEPSIOT YIJIbl C IOMO-
HOU BEJTMYNHE C TIOMOIIIBIO TPAHCTIOPTUPA IIbI0 TPAHCIIOPTHPA
(Jlerkue cirydan)
20 | Berunranme necaTuy- Brrauranue mpecaTHIHBIX YwuTaror AecATUYHBIC TPOOH, YwuTaror gecaTUIHBIC TPOOH, 17.10

HBIX JIpoOeit

npo0el ¢ OTMHAKOBBIM 3Ha-
MeHaTeseM (C OJIMHAKOBBIM
KOJWYECTBOM 3HAKOB IIOCJIE
3amsATON ) U pa3HBIM 3HAMEHA-
TeseM (C pa3HbIM KOJInde-
CTBOM 3HAKOB ITOCJIE 3aIls-
Toi). Pemaror 3amaum, conep-
JKallyie OTHOLIEHUS «OO0JIbIIIe
Ha...», «MEHBIIIE Ha...)»

3aMHUCHIBATh UX MO JUKTOBKY.
BLINOJHSIOT BEIYMTAHUE
JECATUYHBIX ApOOEi C
Pa3HBIMH 3HAMEHATEIISIMHU.
Pemator 3amaum, coneprxaiime
OTHOILLIEHHUS «OO0JIbIIE Ha...»,
«MEHBIIIE Ha...» B 1 JeicTBUE

3aMUChIBaTh UX MOJ AUKTOBKY.
BbINOMHSIOT BEIUMTAHUE
JECSITUUHBIX ApoOel ¢ pa3HbIMU
3HAMEHATEISIMHU.

Bocnpou3Bodart B yCTHOM peuun
AITOPUTM TUCHMEHHOTO
BBIYMTAHUS B MIPOLIECCE PEIICHUS
MIPUMEPOB.

CokparniarT JecITUYHbIE APOOH.
3anuchIBalOT AeCATUYHBIEC Ipo0OH,
BbIpakasi UX B OJJMHAKOBBIX JAOJISAX.
Pemwaror 3agaun, coaepxanimue
OTHOIICHUSI «OOJIbIIIE HA. ..»,
«MEHBIIE HA...» B 2-3 IelCTBUIL.




[ImaHupyroT X0 peuIeHus 3aa4u

21 | YMHOXEHHE LEIbIX OtpaboTka anroput™Ma yMHO- | BbINOJHSIOT ycTHBIE BhIUUCie- | BblmonHAOT ycTHbIE BhluncieHus. | 18.10
qucesl Ha OJJHO3HAYHOE YKEHUS LIeJIbIX YUCEeNT U OJHO- | HHUSL. Ha3zpiBatoT KOMIIOHEHTHI JEHCTBUS
YHUCIIO0 3HAYHOE YUCII0, OTPabOTKA Ha3biBatoT KOMIOHEHTHI A€k~ | (B TOM 4HCIIE B IPUMEPAX).
YCTHOT'O PELIEHUs POCTBIX CTBUS (B TOM YMCJIE B IpUMe- | BBINOJIHSIOT BHIYMCIIEHUS TUCh-
3a/1a4 Ha yBEJIMYEHHE B HE- pax). MEHHO.
CKOJIBKO pa3 [Tonb3ytores Tabauneit ymHo- | IIpoBepsitoT mpaBUIBHOCTH CBOUX
KEHUS. BBIYMCIICHUH 110 YUEOHUKY.
BBINONHAIOT BEIYUCIEHUS Bocnpou3BoaT B yCTHOM peun ali-
MUCBbMEHHO (JIETKUE CITydaHu). TOPUTM MUCBMEHHOTO YMHOXKEHUS
Pematot npocTslie 3a1auu B 1 B IIpOLIECCE PELICHHs IPUMEPOB
neiicTBue [TpousBosaT pa3dop yciaoBus 3a-
JTadu B 2-3 JEHCTBHUS, BRIACISIOT
BOIIPOC 3aJ[auu, COCTaBIISIFOT KpaT-
KYIO 3aIIUCh, IUTAHUPYIOT XOJ1 perie-
HUA 331244, GOPMYIUPYIOT OTBET
Ha BOIIPOC 3a/1a4u
22 | KonTpoanHas pabora PaGora mo pa3HOypOBHEBBIM | BRIMOMHSIOT 3aaHMs KOH- BeinosHstoT 3aganust KOHTpoJibHOUM | 22.10
Nel WHAWBUYaJIbHBIM KapTOUKaM | TPOJIbBHOM pabOThl ¢ IOMOIIBIO | PaOOTEHI
— 3a7aHusaM 1o teMe. CamMo- | KaJbKyJIsaTopa
IIPOBEPKA BBINIOJHECHHBIX 3a-
aHuH
23 | CMeXHBIE yIJIbL. Boruncnenue BenuuuHbI BbIYKCIIAIOT BEIMUNHY CMEXK- | BBIUHCIAIOT BEIMYMHY CMEKHOIO 24.10

CyMMa CMEXHBIX yT-
JIOB

CMEKHOTI'0 yIJIa 10 JTaHHOU
IpagyCHOM BEIMYUHE OJTHOTO
U3 yIJIOB.

ITocTpoeHnEe CMEKHBIX YIIIOB
10 33JJaHHOM I'paJyCHOH Be-
JIMYMHE OJTHOTO U3 YIJIOB

HOTO yTJjia o JJAaHHOM Tpajyc-
HOW BEJIMYMHE OJTHOTO U3 YT-
JIOB (JIETKHE CITy4an)

CTposIT CMEXHBIE YTIIbI

yrjla o JAHHOW rPpajlyCHOM BeJH-
YMHE OJHOTO U3 YIJIOB.

CTposIT cMeXHBIE YIIIBI 110 331aH-
HOU I'paJlyCHON BEJIMYMHE OTHOTO
U3 yIjoB




BEITIOTHSAIOT BEIYHCTICHUS
MMCbMEHHO (JIETKHUE CITy4yan).
Pemaror npoctelie 3agaun B 1
JIEUCTBUE

[TpousBosT pa3dop ycaoBus 3a-
Ja4d B 2-3 JEUCTBUS, BBIACISIIOT
BOIIPOC 3aJa4d, COCTABJISIOT KpaT-
KYIO 3aIHCh, IJITAHUPYIOT XOJI pellie-
HUS 337291, GOPMYITUPYIOT OTBET
Ha BOIPOC 3374

24 | YMHOXEHHE 1eCATHY- OtpaboTka anropuT™Ma yMHO- | BBINOIHSIOT ycTHBIE BhIUKCE- | BBIMONHAIOT ycTHBIE BhluMCieHus. | 25.10
HBIX IpoOei Ha OJHO- YKEHUS IECATUYHBIX Jpo0eit HUA. Ha3niBaroT KOMIIOHEHTEI JEUCTBHUSA
3HAYHOE YHUCIIO Ha OJJTHO3HAYHOE YMCIIO0, 0Tpa- | Ha3plBaroT KOMIIOHEHTHI eil- | (B TOM 4YuCIe B IpUMepax).

00TKa YyCTHOTO pelIeHus Ipo- | cTBU (B TOM uucie B ipuMe- | CpaBHUBAIOT 1I€JIble YKMCIIa U J1ecs-
CTBIX 33/1a4 Ha YBEJIMUEHUE B | pax). TUYHBIE APOOU.
HECKOJIBKO pa3 [Tonb3yrorcs Tabnue yMHO- | BBIMOJTHSIOT BBIYMCIIEHUS THChH-
KEHUSI. MEHHO.
CpaBHMBAIOT LIEJIBIE YUCTIA U BocnpounsBosT B yCTHOM peun an-
JECSITUUHBIE IpOOu. TOPUTM MUCbMEHHOTO YMHOKEHHUS
BBINOJHAIOT BEIYHUCICHUS B IIPOLIECCE PELICHMS] IPUMEPOB.
MACbMEHHO (JIETKHUE CITy4dan). [TpousBoasT pa3zbop ycmoBus 3a-
Pemraror npocteie 3amauu B 1 JTadu B 2-3 JEHCTBHUS, BRIACISIOT
JEUCTBHE BOIIPOC 3a]a4M, COCTaBIISIIOT KpaT-
KYIO 3aIIUCh, IUVTAHUPYIOT XOJ1 penie-
HUA 337]a4i, GOPMYIIUPYIOT OTBET
Ha BOIIPOC 3a/1a4u

25 | IlocTtpoeHue yrios c [Toctpoenne yriaoB ¢ moMo- | CTpOST U U3MEPSIOT pa3Iny- CTposT 1 U3MEPSIOT Pa3INYHbIE
IIOMOIIBIO TPAHCIIOP- IIbI0 TPAHCIIOPTUPA, 3aMMCh | HBIE BUJIbI YIJIOB C IOMOIIBIO BUJIBI YTJIOB C OMOILBIO Tpancmop- 5.11
THpa WX 3HAUYEHHUS, CPABHEHUE yr- | TpaHCHOPTHpa (JIETKUE CITy- THpPA, Ha3bIBAIOT UX I'PALYCHYIO

JIOB 11O TpaJlyCHOM BEIWYMHE | Yan) Mepy
26 | JleneHue necATUYHBIX OtpaboTka anropuT™a fese- | BBINIOIHAIOT yCTHBIE BbIUUCIHE- | BBINOJNHAIOT ycTHBIE BhluMcaeHus. | 7.11

npoOel Ha O/THO3HAY-
HOE€ YHCIIO

HUS IECTUYHBIX po0eit Ha
OJIHO3HA4YHOE YHCII0, OTpa-
00TKa YCTHOTO peIIeHUs Mpo-
CTBIX 3a/1a4 Ha YMEHBLIECHUE B
HECKOJIBKO pa3

HUSL.
HasbiBaroT KOMIIOHEHTEHI Aeii-
CTBUS (B TOM YHCIIE B IPUME-

pax).

HasbIBaroT KOMIIOHEHTHI AEHCTBHS
(B TOM 4HcCIIe B TPUMEPAX).
CpaBHMBAIOT AECATHYHBIE APOOH.
BBINOIHAIOT BEIYMCICHHS TUCH-
MEHHO.




[Tonb3yrores Tabnueit yMHO-
KCHU.

BrImonasroT BEIUMCICHUS
MMCbMEHHO (JIETKHUE CITy4Yau)

BocnpounsBosT B yCTHOM pedn ai-
TOPUTM NMMCbMEHHOTO JIEJICHUS B
IIPOLIECCE PELIEHUSI IPUMEPOB.
[TpousBosaT pa3dop yciaoBus 3a-
Ja4d B 2-3 IE€UCTBUS, BBIACISIOT
BOIIPOC 3aJ[aui, COCTaBIISIFOT KpaT-
KYIO 3aIIUCh, IUTAHUPYIOT XOJ1 pelie-
HUS 337a4, POPMYIHPYIOT OTBET
Ha BOIIPOC 3aJauu

27

VYMHOKEHHUE TIeIbIX
YHUCEI U JECATUYHBIX
npoOeit Ha
10,100,1000

OTtpaboTka anroputMa yMHO-
YKEHUS LeNIbIX YUCceN U Jiecs-
TAYHBIX JpOo0ei Ha KPYTJIbIe
JIECSITKH, pelIeHUEe MpUMe-
POB, pelIeHne IPOCTHIX U CO-
CTaBHBIX 33Ja4 Ha yBeJIHuye-
HUE B HECKOJIBKO pa3

[IpuMeHsIOT anropuT™M yMHO-
JKEHMS LEJIbIX YHCeIT U JIeCs-
TAYHOU ApoOM HA KPYTIIbIE JIie-
CATKHM (JIerkue ciaydan). Pe-
IAK0T MPOCTHIE 3a7a4u B |
JICWCTBUE HA YBEIINYCHHE B HE-
CKOJIBKO pa3

[IpuMEHAIOT aITOPUTM YMHOKEHUS
[IEJIOTO YHCIa U JeCATHUIHOMN
JIpoOu Ha KpyTiIbie NecATKHU. Pe-
IAIOT MIPOCTHIC U COCTABHBIC 3a-
aa4vyu Ha yBeHquHHe B HECKOJIBKO
pa3 B 2 AeicTBUS

8.11

28

[Toctpoenue yrioB ¢
MTOMOIIBIO TPAHCIIOP-
THpa

[TocTpoenue yrioB ¢ moMo-

UIbIO TPAHCIOPTHUPA, 3aITUCh
UX 3HAY€HUs, CPAaBHEHUE YT-
JIOB T10 TPAyCHOMN BEJIMYNHE

CTpOosIT ¥ U3BMEPSIOT pa3iny-
HBIE BUJIbI YTJIOB C TOMOMIbIO
TpaHCTIOpTUpA (JIETKUE CITy-
Yan)

CTposT 1 U3MEPSIOT pa3InYHbIE
BU/IbI YIJIOB C MOMOIIBIO TPAHCIIOP-
THpa, HAa3bIBAIOT X I'PAJYCHYIO

MCDYy

12.11

29
30

JleneHue menbIX Yuces
U IECATHYHBIX ApoOeit
Ha 10,100,1000.

OtpaboTka anropur™ma aeie-
HUS LEJbIX YUCET U IeCATUY-
HBIX JIpo0elt Ha KpyTJbie Je-
CSITKH, PEIlIeHHE IPUMEPOB,
peleHre IpOCThIX U COCTaB-
HBIX 3a7[a4 Ha YMEHbBIIICHUE B
HECKOJIBKO pa3

[TpUMEHSIOT aNrOpUTM Jiere-
HUS 11€JI0T0 YMCIIa U IECSITHY-
HOW ApOOH Ha KPYTJIbIE Jie-
CATKU (JIETKUE CITy4an)
Pemraror mpocteie 3amaun B 1
JICCTBUE HA YMEHBIIICHUE B
HECKOJIBKO pa3

[TpuMEHSIOT aJITOPUTM JCIICHHUS 11e-
JIOTO YKCJIa U JECATUIHOU IpoOu
Ha KpPYTJIbIC IECATKH.

Pemarot nmpocTeie 1 COCTaBHBIE 3a-
Ja4yu B 2-3 neiCTBHS HA yMEHbIIIE-
HHE B HECKOJIBKO pas3.

BhITTOIHAIOT U3MEepeHne paccTos-
HUS MEX]Ty 3aJJaHHBIMU TOYKaMU

14.11
15.11




31 | U3mepenue yrios ¢ N3mepenue yrios 3agaHHOU W3mepsrot pasnuunbie BWIbl | VI3mMepsroT pasnuunble BUabI yriaos | 19.11
32 | NOMOUIBIO TPAHCTIOP- BEJIMYHUHBI C IOMOIIBIO YIJI0B C IOMONIBIO TPAHCIIOP- | C TIOMOIIBIO TPAaHCIIOPTHpa, Ha3bl- | 21.11
THpa TpaHCIIOPTUPA, 3aMKCh I'pa- THpa (JIETKUE CITy4yan) BAIOT UX IPAJyCHYIO MEpy
JlyCHOU M€pBI yIJI0B, CpaBHE-
HUE yTJI0B
33 | YMHOXEHHE HEIbIX VYcTHOE BEIYMCIICHUE IpUME- | BBINMONHSAIOT YCTHBIE BEIYUCHE- | BBIMOTHAIOT YCTHBIE BBIYUCICHUS 22.11

YHUCCII U ACCATUYHBIX
npobeii Ha ABy3HaYHOE
YHCIIO

POB Ha TaOJIMYHOE YMHOXKeE-
HUeE.

Pemrenne npumepoB Ha MHACH-
MEHHO€ YMHOKEHUE U JIecs-
TUYHBIX Jpo0ei Ha ABy3HAY-
HOE YHUCII0

HUS Ha YMHOKEHHE U JICTICHUE
I[EJIBIX YHCEIT HAa OJTHO3HAYHOE
YUCJIO.

Ha3rpiBaloT KOMIIOHEHTHI JEii-
CTBUSI KYMHOKEHHEY (B TOM
YuCIIe B MpuMepax), oopaTHOe
NeHiCTBHE.

BrImonHsAI0T BRIYUCICHUS
MACbMEHHO (JIETKHUE CITy4dan)

Ha YMHOKECHHE U JICTICHHUE TIeJIbIX
YHCel.

HasrpiBaroT KOMITOHEHTHI ICHCTBUS
«YMHOXEHHE» (B TOM YHUCJIE B MPU-
Mepax), 0OpaTHOe JeiicTBHeE.
BEITTOJTHSIOT BEIYMCIICHUS ITHCh-
MEHHO.

BrITIOHSIOT TPOBEPKY MPABHIIBHO-
CTH BBIYHCIIEHUH C ITOMOILBIO 00-
paTHOTO ACUCTBHS.

[TpousBoasT pazbop ycaoBus 3a-
Jlayu, BBIJICTISAIOT BOMIPOC 3a/1a4H,
COCTAaBJISIIOT KPATKYIO 3aMKCh, T1J1a-
HUPYIOT XOJ1 peleHus 3a1a4u, Gop-
MYJIMPYIOT OTBET Ha BOIIPOC 3aa4u




34 | [leneHwue LENIbIX YUCET VYcTHOE BhIYKCIICHHE ITpUMe- | BBIMOJHAIOT YCTHBIC BbI- | BBINOTHSIOT YCTHBIE BHIYMCICHUS HA
Ha JIBY3HAYHOE YHCIIO POB Ha TaOJIMYHOE JCTICHUE. | YHCIICHUS Ha YMHOKCHHE | YMHOXKEHUE M JISJICHUE TeNbIX yncen.  [26.11
Pemrenne npuMepoB Ha MUCh- | U JIEJICHUE TEIBIX YUCEI Ha3piBatoT KOMIOHEHTHI IEHCTBHS J1e-
MEHHOE JICJICHUE 1IeJIbIX Y- | Ha OJHO3HAYHOE YHUCIIO. neHue (B TOM YUCIIe B IpUMeEpax), 00-
CeJI Ha IBY3HAYHOE YHCIIO. HazbiBatoT KOMIIOHEHTHI paTHOE JIEHCTBUE.
Pemrenue 3anay Ha mpormop- NENUCTBUS IETICHUS. BhINOIHAIOT BEIYUCIICHUS THCHMEHHO.
[IMOHAJILHOE JICTICHUE Breimonustor Beryuciienuss | Bocnpou3BoasT B yCTHON pevH ajiro-
MACbMEHHO (JIETKHUE CITy- PUTM TUCEMEHHOTO JIEJICHUS Ha JBY-
yan). PemaroT 3agaun B 1 | 3HA4HOE YKCIIO B MIPOLIECCE PEIICHUS
JIECTBHE IIPUMEPOB.
BBITIOHSIOT TPOBEPKY MPABUIHHOCTH
BBIYUCIICHUH C TIOMOIIIBI0 00pAaTHOTO
JICCTBHSA.
[TpousBoasT pazbop ycnoBUs 3a7a91 B
2-3 neicTBUsL., BBIICIAIOT BOIPOC 3a-
Jla4d, COCTABIISIOT KPaTKYIO 3aMKcCh,
IUTAHUPYIOT XOJ pellieHus 3aaa4yu, Gop-
MYJIUPYIOT OTBET Ha BOIIPOC 3a/1a4U
35 | TpeyroabHHUK. Buns! TpeyronsHukoB 1o Be- | HazpiBarot BBl Tpe- HaspiBaroT BUABI TPEYTOJIBHUKOB. 28.11
Buet TpeyrosibHUKOB JUYMHE YTIIOB, N0 JUIMHAM YTOJIbHUKOB. CTposIT TpeyroJbHUKH IO 3aJaHHBIM
CTOPOH. CTposIT TpeyroJbHUKKU 10 | TapaMeTpam
[TocTpoenue TpeyroabHUKOB | 00pa3ily
0 TPEM JaHHBIM CTOPOHAM C
MOMOIIBIO ITUPKYIIS U JTH-
HEUKHU
36 | JleneHue necsATUYHBIX YcTHOE BBIYHCIICHHE TPUME- | BBIMOTHSIOT YyCTHBIE BbI- | BBINOTHSIOT yCTHBIE BHIYMCICHUS HA 29.11

npobeii Ha IBYy3HAYHOE
YHCII0

POB Ha TabJIMYHOE YMHOXKE-
HUe U Jenenue. Pemenne
PUMEPOB Ha MUCbMEHHOE
JIeJIeHUE JeCATHYHBIX JPO-
Ocii.

YUCJIEHUS! HA YMHOXEHUE
U JIeJICHHUE 1IeNIBIX YHCE]I.
Ha3pIBaroT KOMIIOHEHTBI
JIeicTBUs AejaeHus. Bui-
MOJHSIOT BEIUMCIICHHUS

YMHOYKCHHUE H JICJICHHUE TSJIbIX YUCEIT.
Ha3bIBaroT KOMIIOHEHTBI ICHCTBUS Jie-
JeHue (B TOM YHUCIIE B IpHUMepax), 00-
paTHOE JeicTBHE.

BEITIONTHSAIOT BBIUKCICHHSI TUCEMEHHO.




Pemenue 3amay Ha nenenue
«HA YacTu»

MUCbMEHHO (JIETKHUE CIIy-
yan). [IpousBoast pazdop
yclioBHS 3a1a4u B 1 jiei-
CTBUE, BBIJICIISIIOT BOIIPOC
331291

[Tpou3sBoasaT pazbop ycIoBHs 3a/1a4H,
BBIJICJISIFOT BOIIPOC 3a/1a4¥, COCTABIISIIOT
KpaTKYIO 3aIlUCh, INIAHUPYIOT XOJ1 pe-
LIEHMs 33141, OPMYIHPYIOT OTBET Ha
BOIIPOC 334U

OO0bikHOBeHHBIE IPo0u-15 yacos

37

OOBIKHOBEHHBIC
npo6u. CokparieHue
npobeit

O6pazoBanue, mpeoOpa3zoBa-
HUE, CpaBHEHHUE, COKpAIIICHUE
npoOei, YTeHHE U 3aIUCh
npoOei

UwuraroT 1pobu 1 cMelIaH-
HBIE YHCIIA.

3anuchIBaloT Ipo0u U cMe-
[IaHHBIC YKCTIa Ha CITYX.
HasreiBaroT yncnuress 1
3HaMEHATENIh OOBIKHOBEH-
HBIX J1po0eii.

Breraucnstor onHy 4acTh
qHpca.

3anuchIBaIOT pPe3yIbTaThl
JIeJICHUS YKCE B BUJIE
OOBIKHOBEHHBIX APOOEi.
[Ipencrapisitor yucio 1 B
BHJIC TPOOH.

Paznuuarot npaBuiibHBIE U
HEIpaBUIIbHBIE IPOOH

BEITIOJTHSIOT YCTHBIC BBIYUCIICHUS.
YwuraroT qpodu U CMEIIaHHBIC YHUCIIA.
3anuchIBaOT IPOOU U CMEIIaHHbIE
Yucia Ha CIyX.

HaspIBaroT yncimTens ¥ 3HaMeHaTEIb
OOBIKHOBEHHBIX JPOOEH.

Bpraucisitor o1y 4acTh yucna.
3anuchIBAIOT PE3yIbTAThI JICTICHUS TH-
cel B BUJIE OOBIKHOBEHHBIX JIPOOCH.
[Ipeacrapsitor yucno 1 B Buae ApooH.
Paznu4aroT npaBuIbHBIC U HETIPABUIIh-
HBIE IpOOH.

[TpousBoasaT pa3zdop ycaoBUs 3aauu,
BBIJICJISIFOT BOIIPOC 33/1a4H, COCTABJISIIOT
KpaTKYIO 3aIiCh, INIAHUPYIOT XOJI pe-
IIeHUs 3371291, (GOPMYITHPYIOT OTBET Ha
BOITPOC 3a/1a4

3.12




38 | IloctpoeHue Tpeyrob- Paznuune BUOB TpeyroibHU- | BRIMOIHAIOT nocTpoeHuss | BBIMOJIHAIOT NOCTPOEHUS TPEYTOIbHU- | 5
HUKa [0 JUIMHAM JBYX koB. [locTpoeHue Tpeyroyib- | TPEYroJbHUKOB IO JJIMHAM | KOB I10 JJIMHAM JIByX CTOPOH U rpaayc- | .
CTOPOH U I'pagyCHOM HUKa 110 JJIMHAM JIByX CTOPOH | JIByX CTOPOH U I'paJlyCHOI | HOWM Mepe yria, 3aKJII0YeHHOro Mexay | 1
Mepe yriia, 3aKI0YEH- Y TpaJyCHOM Mepe yria, 3a- Mepe YIJia, 3aKIF0YEHHOTO | HUMU 2
HOT'O MEX]Ty HUMU KJIIOYEHHOT'O MEX1Y HUMH MEX/1y HUMHU 110 00pasiy

39 | 3aMeHa LenbIX Uiu CMmelianHbIe yMCIa. UwuraroT 1pobu 1 cMellaH- | BIMOIHSIOT yCTHBIE BBIUMCIEHHUS. 6
CMEIIIaHHbIX YHCEeN He- Uucnurenb ¥ 3HaMEHaTeNb HBIE YHCIIa. YuraroT qpodu U CMEIIaHHbIe Yuchaa. | .
MIPaBUIIbHBIMU JPO- npo0Ou. 3anuch CMEIIaHHbIX 3anuchIBalOT Ipo0u U cMe- | 3amMChIBalOT JpOOU U CMEIIaHHbIE 1
OsMu Yycell B BUJIE HETIPABWIbHBIX | IIaHHBIE YUCJIA HA CITYyX. YHClia Ha CITyX. 2

poOeii. HasbiBarot yucnurens u HazpIBaroT yncauTens 1 3HAMEHaTeNb
Pemenue 3ama4d Ha npormop- 3HAMEHATENlb OOBIKHOBEH- | OOBIKHOBEHHBIX JAPOOCH.
LIMOHAJILHOE JIEJIEHNE HBIX J1po0eii. Bbruncnsior oiHy 4acTh yucIna.
3anuchIBaIOT Pe3ybTaThl | 3alMCHIBAIOT PE3YIbTAThI IEJICHUS YH-
JIeJIEHUs] YHCEeT B BUE ceJl B BUJIE OOBIKHOBEHHBIX JPOOEH.
0OBIKHOBEHHBIX APOOCH [Ipencrapmsitot urcio 1 B Buae apoowu.
(Jlerkue cirydan) PaznuuaroT npaBuIIbHBIC U HEMPA-
PasznuyaroT nmpaBuIIbHBIE U | BUJIBHBIE JPOOU.
HEIpaBUIIbHBIE IpOOH [TpousBoasT pa3dop ycaoBHs 3a1a4H,
BBIICTISIIOT BOIIPOC 33/1a4M, COCTaB-
JISIOT KPaTKYIo 3aIUCh, IJIAHUPYIOT
XO/JI peueHus 3a1auu, GopMyIHUpyIOT
OTBET Ha BOMPOC 3a/1a4
40 | CrnoxeHue 0ObIKHO- Crnosxenue npobeii ¢ ouHa- BBINIOIHSAIOT YCTHBIE BBI- BBINOJHSIOT YCTHBIE BHIUYUCIICHHUS. 1
BEHHBIX Jipo0eit ¢ ou- KOBBIMU 3HAMEHATEISIMHU. YHUCIICHUS. YCTHO pelaroT IpoCThIe 3aJauu. 0
HAaKOBBIMH 3HAMEHATe- Pemenue coctaBHbIX 3a/1a4 Y CTHO pemaroT npocTeie PemmaroT mpumepsl Ha CIIOKEHUE Ipo- | .
JIIMA 3a/a4y. Oeil. 1
Pemarot npumepsl Ha cio- | [IpoBepsitoT cBou eHCTBUS 1O Tpa- 2

XKeHue Apodeit (1erkue
CIIy4an)

[IposepsroT cBOM A€H-
CTBHSI 110 TIPaBUITY B y4eO-
HUKE.

BUJTY B yueOHUKe.
BocnpousBoasiT B yCTHOM peun anro-
PHUTM CJIO’KEHUSI OOBIKHOBEHHBIX JIPO-
Oeil B mporecce pelIeHus: IpUMEPOB.
PaboTarot B mape.




BocnpousBozdar B ycTHOM
pEeYH ATOPHUTM CIIOKCHHUS
OOBIKHOBEHHBIX JIPOOCH B
MIPOIIECCE PEIICHHUS MTPH-
MEpOB.

Paborator B mape. Pemator
3agauy B | neiicTBue

[Tpou3sBosT pa3zdop ycroBus 3a1auHu,
BBIJICJISIFOT BOTIPOC 3a/1a4u B 2 JIei-
CTBUA, COCTABJIAIOT KPAaTKYIO 3aIlUChb,
IUTAHUPYIOT X0 PELICHHUS 3a1a4H,
(GbOopMyYIHPYIOT OTBET HA BOIIPOC 3a-
Jadyu

41 | [locTpoeHue Tpeyroyb- Paznuuune BUIOB TpeyroiabHu- | BRIMOMHAIOT NOCTpOEHHE | BBIMOIHSAIOT NOCTPOEHUE TPEYroabHU- | 1
HUKa [0 JUTMHAM JBYX koB. [locTpoenue Tpeyrosnb- | TpeyroJbHUKOB IO JUIMHAM | KOB IO JJIMHAM JIByX CTOPOH U rpajayc- | 2
CTOPOH ¥ I'PajyCHOM HHUKa M0 JJINHAM JIByX CTOPOH | JIBYX CTOPOH M IpaJyCHOM | HOM Mepe IBYX YIVIOB, IPUJIEKAINX K | .
Mepe BYX YIIIOB, IIPU- U TPpaJlyCHOM Mepe IBYX yT- Mepe ABYyX yIJIOB, IpWJIe- | HER 1
JIeXKaIMX K Hel JIOB, IPHWJIESKAIINX K HEN KaIIMX K Hell mo oOpasiy 2

42 | Boruntanue 0ObIKHO- OOBIKHOBEHHBIE TPOOH. BBINOJTHSAOT yCTHBIE BBI- BBITTOTHAIOT yCTHBIE BEIYUCIICHHUS. 1
BEHHBIX JIpoOeii ¢ 011- Brruntanue qpobeit ¢ oauHa- | YUCTICHUS. YCTHO pelraroT MpoCThIE 3a1a4u. 3
HAKOBBIMH 3HaMeHaTe- KOBBIMH 3HAMEHATEISIMU. Y CTHO pemaroT npocTeie Pemarot npumepsl Ha BBIYATAHUE IPO- | .
JIAMU Pemrenue coctaBHEIX 3a7a4 3aJa4u. Oeil. 1

Pemraror mpuMeps! Ha Bol- | [IpoBepsitoT cBOM A€UCTBUS MO Mpa- 2

yuTaHue Apo0eit (Jierkue
CIIy4an)

[IpoBepsitoT cBOM JI€Hi-
CTBUS IO MPaBUILY B y4eO-
HUKE.

Bocnpou3Boasar B ycTHOM
peuu aNropuT™ BhIUUTA-
HUSL OOBIKHOBEHHBIX JIPO-
Oeii B mpoliecce petieHus
PUMEPOB.

PaGorarot B mape.
Pemrarot mpocryro 3agauy
B 1 neiicTBue.

BHJTY B yUCOHHKE.

Bocnpou3BoaT B yCTHOU peyu ajro-
PUTM BBIYUTAHUS OOBIKHOBEHHBIX
Ipobeil B mpoliecce peieHus npume-
pOB.

PaboTarot B mape.

[TpousBoasT pa3bop ycloBUs 3a1a4u B
2 necTBUS, BBIJCISIOT BOIIPOC 3a-
Jla4d, COCTABISIIOT KPaTKYIO 3aIKCh,
IUTAHUPYIOT XOJI pelIeHUs 3aauH,
bopMynUpPYIOT OTBET HAa BOIIPOC 3a-
adu




43 | Cno>xeHHe 1 BbIUNTa- CMmelanHble yMCIa. BbINOIHAIOT yCTHBIE BBI- BBINIOIHAIOT YCTHBIE BBIYMCIICHUS. 17.12
HUE CMEIIAHHBIX YH- CrnosxeHre ¥ BBIUNTaHUE CMe- | YUCIICHUS. VYCTHO peliaroT nNpocThie 3a/1auH.
cel IIAHHBIX YUCEJL. VY CTHO peliaroT npocTeie PemaroT npuMepsl Ha CII0KEHUE U
Boruntanue cMmenaHHoro 3a/1a4H. CMEIIaHHbIX YHUCEIL.
YKclia U3 LEeJN0ro Yucia. Pemator npumeps! Ha Bol- | [IpoBepsitoT cBoM eHCTBUS 1O IIpa-
[IpeoOpa3zoBanue cMmeman- YUTAHHE U CJIOKEHUE CME- | BHIIY B yueOHUKE.
HBIX YHCET. HIaHHBIX YHUCel (JIErKue BocnpousBoasT B ycTHOM peuu anro-
Pemienue 3ama4 Ha HaxX0XkAe- | CIydau) PUTM CJIOKEHHS U BBIYUTAHUS CME-
Hue cpenHero apupmernye- | IIpoBepstoT cBou neii- IIaHHBIX YUCEJI B IPOLIECCE PEIICHUS
CKOT'O YHCeN CTBUS IO MPaBUILy B y4eO- | MPUMEPOB.
HUKE. PaGoTarot B mape.
BocmpousBoast B yctHoi | [IpousBoadar pa30op ycinoBus 3a/1a4u B
peYM AITOPUTM CIIOKEHHUS | 3 NEUCTBUS, BBIIEISAIOT BOIPOC 3a-
M BBIUMTAHUS CMEIIAHHBIX | JJaud, COCTABISIOT KPaTKYIO 3aMKCh,
YHCell B IIPOLIECCe pellle- IUTAHUPYIOT XOJI peLIeHUs 3aauH,
HUS IPUMEPOB. bopMynupYIOT OTBET HAa BOIIPOC 3a-
PaGoTarot B mape. nayu
Pemraror npocryto 3agaqy
B 1 nelicTBHE
44 | ITocTpoeHue TpeyroJb- Busbl TpeyroiabHUKOB 0 Be- | YMEIOT BBIIOJIHATH I10- YMEIOT BBINIOIHATH IOCTPOCHUE TPE- 19.12
HUKOB (BCe clly4dan) JUYMHE YIJIOB U 10 JJIMHAM CTPOEHHUE TPEYTOJbHUKOB | YTOJIbHUKOB
CTOPOH. (Jlerkue cirydau)
[TocTpoeHune TpeyroabHUKOB
110 TPEM JTAHHBIM.
45 | CnoxxeHne 0ObIKHO- Bripaxkenue npo0eii B oinHa- | BBIMOIHSIOT yCTHBIE BbI- BBINONIHSAIOT yCTHBIE BHIYUCIICHUS. 20.12

BEHHBIX Jpo0eii ¢ pas-
HBIMH 3HaMEHaTeNsIMU

KOBBIX JIOJISIX (TIPUBEACHUE K
0011eMy 3HAMEHATENIO).
CpaBuenue apobeii ¢ paz-
HBIMU 3HAMCHATEIISIMH.
Crnosxenue ipo0eii ¢ pas-
HBIMU 3HAMCHATEIISIMHU.
IIpeobpazoBanue 1poodei.

YHCIICHUSL.
VYCTHO penraroT npocThie
3aJ1a4H.

Pemrarot npumeps! Ha cio-
XKeHHe Apo0eil ¢ pa3HbIMU
3HaMeHaTesIMH (JIeTKue

CIIy4an)

YCTHO pelaroT IpoCThIe 3aJauu.
Pemraror npuMepsl Ha CIIOKEHUE
O0OBIKHOBEHHBIX JIPOOCH ¢ pa3HbIMU
3HaMEHATEeISIMHU.

[TpoBepsitoT cBOM AEHUCTBUS IO Mpa-
BUJTY B yUeOHUKe.




Berunranue npobu u3
4yucna.
Pewmenne nmpocteix 3aaa4

[IpoBepsitoT cBOM nei-
CTBUS TI0 MPABWITY B y4eO-
HUKE.

Pemaror mpocryro 3agauy
B 1 neiicTBue

BocnpousBo T B YCTHOM pedn anro-
PUTM CJIOKEHUS U BBIUUTAHUS OOBIK-
HOBEHHBIX JIpo0Oel ¢ pa3HbIMU 3HAMeE-
HaTEJISIMU B MPOIECCE PEIICHUs MPHU-
MEpOB.

[TpousBosaT pazbop yciioBus 3ajauu B
2 NeWCTBUS, BBIICTSIOT BOMPOC 3a-
Jla4yd, COCTaBIISIOT KPaTKYIO 3aMKCh,
MJIAHUPYIOT XOJ1 PEIICHUS 3a/1a4H,
(bOopMYITHPYIOT OTBET Ha BOTIPOC 3a-
Jaqu

46

KontpoJubHas
padora Ne 2

PaGora mo pa3HOYpOBHEBBHIM
WHIUBUIYTBHBIM KapTOYKaM
— 3agagusaM o teme. CaMo-
MIPOBEPKa BHITIOJHEHHBIX 3a-
aHuH

Brimonasgior 3agadus
KOH- TPOJILHOM paboThI ¢
MOMOIIBIOKAIBKYIISITOPA

BrINoHAIOT 3aaHNsI KOHTPOJIBHOM
paboThI

24.12




47 | Cymma yrios Tpe- Cymma yrnoB TpeyronbHuka. | Haxomar cymmy yriios Haxozar cymMy yriioB TpeyroJib- 26.12
48 | yroJpbHUKA Briunciienue BeIMYUHBI YT- TPEYTrOJIbHUKA. HUKA. 27.12
JIOB TPEYTrOJIbHUKA B Tpady- Boruncinstor Benuuuny yr- | BeIUMCIIAIOT BEIUYHHY YIJIOB Tpe-
cax JIOB YroJbHHUKA B rpajgycax
[Tnomane puryp [Lnomane. BpInoNHSAOT yCTHBIE BBI- BBINOJHSAIOT YCTHBIE BBIYHUCICHHUS. 9.01
49 O6o03HaueHue wiomamu: S. YHUCJICHUS. [TpuBoaT mpumeps! U3 xxu3Hy, korga | 10.01
50 Eunauis namepenus mio- [IpuBoasaT npumeps! u3 IIPUXOIUTHCS UMETH JIENO0 C MOHS-

maau: 1 kB. cm (1 cm?), 1 kB.
M (1 1M?); ©X COOTHOIIICHUE.
Apudmernueckue 3agauu,
CBsI3aHHBIC ¢ HAXO0XKJICHUEM
IUIOIa N

YKU3HH, KOTJa TIPUXO0-
JTUTHCSI UMETh JIEJIO0 C T10-
HATUEM «IUIOLIAIbY.
CocCTaBnsoT U3 AeTaneu
urpsl «TaHrpam» pasnnd-
HbI€ reoMeTpuueckue hu-
rypbl. OOBSCHSIOT, IOYEMY
MJI0IIAh ATUX HUTyp
paBHa (HE paBHA).
OnpenensioT miomaib
TEOMETPUUYECKON (UTYPBI
C TIOMOIIIBIO MAJIETKH.
3anuchIBaIOT IUIOIIA/h
reOMeTpUYECKOi (pUrypsl
C TIOMOIIIBIO KBaIPaTHBIX

THUEM «ILIOLIAIb.
CocraBistoT u3 aetaneit urpsl «Tan-
rpam» pa3ndHble TEOMETPUUYECKUE
¢urypsl. OOBACHAIOT, IOYEMY IUIO-
maap 3TUX GUryp paBHa (He paBHa).
OnpenenstoT miomaas reoMmeTpuye-
CKOM (UTYpBI C TOMOIIBIO MATETKH.
3anuchIBalOT IJI0NIA/lb FeOMeTpHuYe-
CKOM (pUTypBl ¢ OMOILBIO KBapaT-
HBIX CAHTUMETPOB.

[Tonp3yroTCs MPABUIIOM HAXO0XKICHHSI
IUTIOINAM IPSIMOYT OJIbHUKA, KBAJI-
para.

Beruuciistor miomane npsMoyroib-
HUKa, KBaJipaTa 10 3aJJaHHOM JUInHe
CTOPOH.




cantuMerpax. Pemaror 3a-
Ja4u, TPEOYIOIINE BBIUUC-
JICHUS TUTOILAAN TTPSIMO-
yroJbHUKA (KBaparta)
(Jlerkue ciryyau)

0O0603Ha4a0T HAa MHCHME IIJIOIA]Th
JATUHCKOM OYKBOM S.

PemaroT 3aaun, Tpedyrome BbIYKC-
JICHUS IJIOINAAN TPSMOYTOIbHUKA
(kBazmpara).

[TnaHupyrOT X011 peLICHUS 3a1a49n

51

VYMHOKEHNE 00BIKHO-
BEHHBIX JIpo0Oeii Ha 11e-
JIO€ YHCIIO

3aMeHa IefCTBUS CIIOKEHNS
YMHO>KEHHUEM.

Boinonnenue apudmernye-
CKHMX BBIYMCIICHUN.
[IpeoGpaszoBanue apodeii.
Mepsl BpemeHHU.

Pemmenue 3amay Ha HaxoXKIe-
HUE YacTu OT YKcia

BbINoNHAIOT yCTHBIE BBI-
YHUCJICHUS.

3aMeHsIIOT B MpuMepax
JNIEUCTBUE «CIIOKEHUE
JIEUCTBUEM «YMHOKECHHUE.
[Tonw3yroTcs mpaBUIOM
YMHOKEHUS APOOH HA OJ1-
HO3HAYHOE YHUCIIO.
BoinonHsA0T npuMeps! Ha
YMHOKEHUE MPH TOMOIIH
KAJIBKYJIATOPA.

Pemraror 3agauy B 1 neu-
CTBHE 10 KPATKOH 3aNuCH

BBITIOHSIOT yCTHBIE BEIYMCIICHUS.
3aMeHsIOT B MpUMEpax JIeUCTBUE
«CTI0’KEHHE) JIEUCTBUEM «YMHOXKE-
HHEY.

[Tonp3yrOTCS MPaBUIIOM YMHOKEHUS
JIpoOr Ha OJTHO3HAYHOE YHCIIO.
BrIMOHSAIOT TpUMEpPHI HA YMHOXKE-
HHE.

CokpammaroT 1poou.

BriaenstroT 1ienmyto yacTh U3 Herpa-
BHJIBHOU JIpOOH.

Ha3piBatoT e TMHHIIBI ©3MEPEHUS BpE-
MEHH.

[Tonw3yroTcst TabuIIel COOTHOIIIE-
HUS Mep.

[TpousBoasT pa3dop ycaoBHs 3a0a9n
B 2 JIEWCTBUS, BBIICIAIOT BOIIPOC 3a-
Jla4d, COCTABISIOT KPaTKYIO 3aKCh,
IUTAHUPYIOT XOJI pelIeHUs 3aauH,
bopMyIUpPYIOT OTBET Ha BOIIPOC 3a-
Iadn

14.01




52 | lenenue 0OBIKHOBEH- Brimonnenne apudmernye- BBINOIHAIOT yCTHBIE BBI- BBINIOIHAIOT yCTHBIE BBIYMCIICHUS. 16.01
HBIX JpoOeii Ha 1Ieoe CKHUX JICUCTBUM JEJICHUS YHCJICHUS. [Tonp3yroTCS MPABUIIOM JEJIEHUS
YUCIIO0 OOBIKHOBEHHBIX JIPOOCi Ha [Tonw3ytorcs nmpaBuiioM JpoOH Ha 0JIHO3HAYHOE YHUCIIO.
1L€JI0€ YUCIIO. JieJieHus: ApoOu Ha OJIHO- Brinonnstor nenenue 1poou Ha o1
[IpeobpazoBanue npoOeEii. 3HA4YHOE YUCIIO. HO3HAYHOE YHCJIO.
Pemenue 3agau ciocobom Breimonusitor nenenue CokpatarT 1poou.
MPUHSTHA O0IIEro KoJnye- JpoOu Ha OHO3HAYHOE BbIIensroT nemnyro 4acTp U3 Helpa-
CTBa 3a CIUHUILY quCyo (JIETKUE ciTydan) BWJIBHOU JpOOH.
Coxkpararot 1po0ou. CpaBHHUBAIOT Pa3IMYHBIE CIIOCOOBI
Brinenstor nenyro 4acTh pEIIeHUsI TPUMEPOB.
U3 HEMpaBWJIbHOM 1po0u [TpousBosaT paz0op ycnoBus 3aaun
(Jlerkue ciyyan). B 2-3 1elCcTBUS, BBIIEISIIOT BOIIPOC
Pematot npoctyro 3agauy | 3a7auu, COCTaBISAIOT KPaTKyo 3a-
B | nelictBue MHUCh, INIAHUPYIOT XOJI PEIIEHUS 3a-
Jnaqu, GOpMYJIMPYIOT OTBET Ha BO-
poc 3a1auu
53 | Equnuiibl usmepeHus EnuHuiel uamMmepenus mio- HaspiBaroT equHubl n3Me- | Ha3pIBalOT €IUHUIBI  U3MEPEHUS 17.01
wromann 1 CMZ; 1 I[Mz; maa: 1 kB. cM (1 cm?), 1 kB. | penus momanu: 1 kB. MM | momany: 1 kB. MM (1 Mm?), 1 KB. M
Imm?; 1M M (1 om?); ux cootnomenue. | (1 mm?), 1 kB. M (1 m?), 1 (1 m?), 1 xB. kM (1 KM?); IX COOTHO-
ApubmMernueckue 3a1a4H, KB. KM (1 KM?); UX COOTHO- | IICHUS.
CBSI3aHHbBIE C HAXOXKJCHHEM HICHHUS. Bripaxkarot yncina, nojiyueHHbIe pu
IO I Bripaxkator uncna, noiny- | U3MEpPEHHUH IJIOLIAAU, B JECITUYHBIX
YEHHbIE TPU U3MEPEHUH Ipo0six
1oAY, B AeCATUYHBIX | Pemaror apudmernyeckue 3anaum,
Ipo0six (JIETKWE ciiydan). | CBSI3aHHBIX C HAXOXKJIEHUEM ILIO-
Pemarot 3anauy, cBsi3aH- aau B 2 1efCcTBUs
HYIO C HaXOXKJCHHEM ILJI0-
manu B 1 geiictBue
54 | YMHOXEHUE U Jene- Brinmonnenue apudmernde- BBINONHSAIOT yCTHBIE BBI- BBINOIHAIOT yCTHBIE BEIYMCIICHHUSL.
HHE 0OBIKHOBEHHBIX CKUX JIENCTBUI ¢ OOBIKHOBEH- | YHUCIIEHUA. 21.01

npobeii Ha 1ienoe
YHCIIO0

HBIMU
JIPOOSIMU ¢ TIOMOIIIBIO




AIrOPUTMOB 3aMEHSIOT B IpUMeEpax 3aMEeHSIIOT B IpUMEPaXx JIEHCTBUE
JICHCTBHUE «CIIOKCHUE) «CTIOKEHUE» JIEUCTBUEM «YMHOKE-
JICHCTBUEM «YMHOKEHUEY», | HUE», NEUCTBUE «BBIYMTAHUE) JECH-
[Tonw3ytorcs nmpaBuiioM CTBHUEM «JCIICHUEY.
YMHOEHUS U ICTICHUS [Tonb3yroTCS MPaBUIIOM YMHOKEHUS
IpoOur Ha OJJHO3HAYHOE U JiesieHust 1poOu Ha OJHO3HAYHOE
YUCIO (JETKUE CITydan) YUCIIO.
BrimonustoT npuMepsl Ha | BRIMOTHSAIOT IpUMEPHI HA YMHOXKeE-
YMHOKEHUE U JICTICHUE HHE U JICJICHUE.
IPU MOMOIIYU KaJIbKYJIs- CoxkpamiaroT 1poou.
TOopa BriaenstroT 1ienmyto yacTh U3 Herpa-
BHJIBHOU JpOOH.
Ha3piBatoT e mMHHIIBI ©3MEPEHUS Bpe-
MEHH.
[Tonw3yroTcst TabuIIeH COOTHOIIIE-
HUS MEp
55 | Haxoxnenue npobu ot Haxosxnenue npobu ot Haxonsar apo6s oT uncia Haxonar npo0b oT uncia.
qucia qucla. (Jrlerkue ciayvan) Pemarot 3amauy B 2-3 nericTBus 23.01
Pemenue 3anau npaktuye- Pemraror 3agauy B 1 nei-
CKOTO cofiepKaHus (KpeIuT, CTBUE
BKJIAJI, IPOIICHTHASI CTABKA)
56 | TaOnuIbl €AUHULL U3- Pabora ¢ Tabnuiel equHuIL Hcnonp3yroT o6o3HaueHue | Mcrmonp3yroT o6o3HadeHue miomann | 24.01
MEpPEHMS IIOIIaan n3Mmepenus miommaan. Coor- | miomaau (S). (S).
HOIIICHUE SIUHUIl U3MEPEHUN | 3aMEHSIOT MEJIKHE MEPbI 3aMEHSIOT MEJIKME MEPBI TUIOIIaIH
IJIOMIaaH. 3aMeHa MEJIKHUX wionaau 6osiee Kpy- 0o0Jjiee KpYIHBIMU U HA000POT
Mep oA 0oee Kpym- HBIMHU ¥ HA00OPOT MpH T10-
HBIMHU ¥ HA000pOT MOILY TAOJIHILI
57 | HaxoxaeHue 4yucia 1o Haxoxnenne uncia mo 0,1 Haxonar yncna mo ogHou Haxonst yncio no oguoi ero goie. | 28.01

0,1 ero mone

€ro J0JIH.

Pemienue 3agau npaktuue-
CKOTO coJiepKaHus (KpeuT,
BKJIAJI, TPOLIEHTHAs CTaBKa)

€ro goJje.

Pemaror 3aga4y npakTU4ECKOTO CO-
JepkaHus (KpeauT, BKIaJ1, TPOIeHT-
Has CTaBKa) B 3 JeHCTBUS




Pemaror 3ajauy npakruye-
CKOTO coJiep>kanus (Kpe-
JTUT, BKJIAJl, IPOIIEHTHAS
craBka) B | mericTBus

58 | IInoujaap kBajgpara 1 | U3mepeHue u BbIYMCICHUE Boruncnstor miomnianp Boruncnsior miomans kBaapara, pe- | 30.01
IUTOINAAM KBajpaTa o ¢pop- | KBajpara, pemiaroT 3a7aul | AT 331a4d Ha HAXO0XKICHHUE I1JI0-
MyJe Ha HaXOKJICHHE IJIOMAAe | maaeil KBaapaToB.
KBaJIpaToB. 3aMEHSIIOT MEJIKHE MEPBI IJIOIIA N
3aMEHSIIOT MEJIKUE MEepbl 0oJjiee KpyIHBIMU U HA000POT
ioniaau 6osee Kpym-
HBIMHU ¥ HA000pOT (JIeTKre
ciIy4au)
JecATHYHBIE IPOOM M YUCJIA, TOJTyYeHHbIe TPU U3MepeHuH-13 yacos
59 | decstuunbie apoOu. 1 KomnoHeHTHI IeHcTBHS €10- | BBINOJIHAIOT YCTHBIE BBI- BBITTOTHAIOT yCTHBIE BBIYMCIICHHUS. 31.01

CI1oXKeHHE OeCITUY-
HBIX JIpoOeit

JKEHMSL.

[TucbMeHHBIC U YCTHBIC BBI-
YUCJIEHHS C JECATUYHBIMH
JIPOOSMH.

Pemenue 3amau coaeprkanive
OTHOIIIEHUS «OOJIBIIIE HA. ..»,
«MEHBIIIE Ha...»

yrciaeHus. YnTaror nesbie
qrcia U JeCATUIHBIC
IpoOu, 3aMMUCHIBAIOT MX
NOJT IMKTOBKY (JIETKHE
cirydan) BeImonHsoT
apudMeTHUIECKHe IeH-
CTBHSI C JCCATUIHBIMU

npooOsimu. Pemmarot npu-

YuraroT 1ejIble Ynciia U ASCATHYHEIE
JpoOu, 3aMKMCHIBAIOT UX IO JIUK-
TOBKY. BeImonHsI0T apudmernye-
CKHE JICUCTBUS C ICCITHIHBIMU JIPO-
Ostmu. COCTaBIISIOT MPUMEPHI HA
cioxxenue apooeit. CokpamiaroT jie-
CATUYHBIC IpoOU. 3aMKUCHIBAIOT J1ECS-
TUYHBIE IpOOH, BEIpaKast UX B OJIU-




MephbI Ha CIIOKEHUE J1eCs-
TUYHBIX JIpo0eil (Jerkue
CiIyJamu).

Pemaror 3amauy, conepxa-
IEI0 OTHOIIEHUS «00JIbIIIe
Ha...», KMEHBIIE Ha...» B
1 neiictBue

HAaKOBBIX J0JisiX. Pemraror 3aauy, co-
JIEPIKAIYI0 OTHOIIEHUS «OO0JIbIIe
Ha...», «MEHbIIIE Ha...» B 2-3 JeH-
CTBHUS

60 | Berunranue necaruy- KoMmnoHeHTHI 1elicTBY BBI- | BBINOJIHAIOT yCTHBIE BBI- BBITTOIHAIOT yCTHBIE BBIYMCIICHHUS. 4.02
HBIX JIpoOeit YUTAHUSL. YHUCJICHUS. YuraroT Lesble Yucaa U JeCSITUUHbIE
[TucbmMeHHbIE U YCTHBIE BBI- Ywurarot 1enbie ynucia u JpoOu, 3aMTMCHIBATh UX MOJI TUKTOBKY
YUCJICHUS C ACCITUIHBIMU JeCSITUUHBIE Ipo0H, 3anu- | BeimonHsoT apudmernyeckue aen-
IpoOsIMHU. CBHIBATh WX IMMOJ JUKTOBKY | CTBHSI C IECATUYHBIMH JAPOOSIMHU.
Pemenue 3anay, copepxxamux | (Jerkue ciaydan) BocnpousBoasT B ycTHOM peun anro-
OTHOIIEHHUS «OoJIbllIe Ha...», | BolmonHsAOT apudmernye- | pUTM MUCBMEHHOTO BHIYMTAHUS B
«MEHbIIE Ha...» CKHeE JACUCTBHUS C JECSATHY- | MPOIIECcCe PelieHus] IPUMEPOB.
HBIMH JPOOSIMH. CocTaBiATh NPUMEPHI HA BBIYUTAHUE
Pemator mpumMepst Ha BBI- | IpoOei.
YUTaHHUE JECATHUUHBIX Apo- | CoKpalmalT JecsITHUHBIE IPOOH.
Oeii (;lerkue cimydan). Pe- | 3anuchIBaloT JecATUYHBIC IpOOH,
HIaroT 3a/1a4u B 1 jnei- BbIpakasi UX B OJJUHAKOBBIX JIOJISIX
CTBUS, COAEpKaIllMe OTHO- | PemaroT 3aauu B 2-3 AeiicTBUSA, CO-
nIeHust «0oJIblle Ha. ..», JeprKalire OTHOIICHHS «O0JIbIlie
«MEHBIIE HA...» Ha...», KMEHBIIIE Ha...».
[InanupyroT X011 penieHus 3a1a4un
61 IInomane npsimo- H3mepenne u BBIYUCICHUE Brrancnaior miomanb Bprauciiror miomap npsaMoyrosib- 6.02
YIrOJIbHUKA IJIOUIAIM PSAMOYTOJIbHUKA NPSIMOYTOJIbHUKA, PEHIAIOT | HUKA, PEIIAoT 3a/1a4d Ha HaXxOxXK/e-
o gopmyre 3a/1a4d Ha HAaXOXKJECHUE HUE IJI0LAJAEH TPSIMOYTOJIbHUKOB.
IJIOLIAEH MPAMOYTOJIbHU- | 3aMEHSIOT MEJIKME MEPbI TUIOLIaAN
KOB (JIETKHe CIy4an) 0ojee KpyMHBIMH 1 HA000OPOT
62 | YMHOXEHHUE NeCATHY- OtpaboTka anroputmMa yMHO- | [IpUMeHSIOT alroputm [TpumeHnstoT anroput™ ymHoxxeHus | 7.02

HBIX JpoOeit Ha
10,100,1000

JKEHMS IECATUYHOMN I[pO6I/I Ha
KPYI'JIBIC ACCATKU, PCILICHHUC

YMHOKCHH JECATUYHOM

JECSITUYHOM ApOOU Ha KPYyTJbIe Je-
CSITKH.




MIPUMEPOB, PELIEHHUE MTPO-
CTBIX U COCTaBHBIX 3a/1a4 HA
YBEIIMYEHHUE B HECKOJIBKO Pa3

JIpoOU Ha KPYTIIbIC Je-
CSATKH.

Pemaror npocTeie 3amaun
B | nelicTBue Ha yBenuye-
HUE B HECKOJIBKO pa3

Pemarot npocThie U COCTaBHBIE 3a-
Ja4yu B 2-3 IeHCTBHS HA YBEIIMUCHUE
B HECKOJIBKO pa3

63 | [lenenue necATUYHBIX Otpabotka anroput™ma aene- | [Ipumenstor anroput™ ae- | [lpumenstor anroputm aenenus ne- | 11.02
npobeii Ha HUS JECSITUYHOM IpoOU Ha JEHUsl JIeCATHUYHOU CATUYHOM ApoOU Ha KpyTJble Je-
10,100,1000 KpYTJIbIE IECATKH, PEIICHHE | IpoOW Ha KPYTJIbIE Jie- CSATKH.

MIPUMEPOB, peIIEHUE TPO- CSITKH. Pemmatot nmpocTeie U cOCTaBHBIE 3a-
CTBHIX ¥ COCTaBHBIX 33/1a4 Ha | Pemator mpocTeie 3a1auu | gauu B 2-3 ACHCTBUS HA YMEHbIIIE-
YMEHBIIIEHNE B HECKOJIBKO B | AeiicTBHE HA YMEHbIIIE- | HUE B HECKOJIBKO pa3

pas. HUE€ B HECKOJIBKO pa3 MpHu

Pemenue 3aay Ha yMeHbBIIE- | TTOMOIIM YIUTEIIS

HHE B HECKOJIBKO pa3

64 | EquHuibl u3mMepeHust Pabota ¢ Tabmuuei «Ean- HaspiBator enqunuipl n3me- | Ha3piBaroT equnuibl u3mepenns 3e- | 13.02

3eMEJILHBIX IUIOIaaeH HHUIIbI U3MEPEHHUS 3€MEJIbHBIX | PEHUS 3€MEJbHBIX IJIONIAa- | MEJIbHBIX uomaneu: 1 ra, 1 a. Coot-
1 ra; 1a; mx cooTHO- nnomaneit 1 ra; la ux coot- nmeit: 1 ra, 1 a. Coornome- | Homenus: 1 a=100m2, 1 ra= 100 a,
IECHUS HoOmeHus». Apudmernde- Hus: 1 a=100m?, 1 ra = 1 ra=10 000 M?> 1 X COOTHOIIEHUE.
CKHE 3a/1a4i, CBSA3aHHBIC C 100 a, 1 ra=10 000 m> u Brimonnstor nmpeoOpa3zoBaHue.
HaX0KICHUEM IJIOLIAIU UX cooTHOIIeHHE. Boinos- | PemiaroT 3aauy B 3 1eCTBUA
HSIOT IIpeoOpa3oBaHue ¢
[IOMOIIBIO TAOJIHILI.
Pemrarot 3amauy B 1 neii-
CTBHE I10 CXEME
65 | BoeipaxeHnue uucern, PaGora ¢ Tabaumiamu mep Bripaxaror uensle uncna, | Beipaxaror uensle yucna, noiyuen- | 14.02

MOJIyYCHHBIX TP U3~
MEPCHHH JICCATUIHOMN
pOOBIO

JUIUHBI, MacChl, CTOUMOCTH.
VYCcTHOE Cl0XKEeHne U BbIUUTa-
HUE LIeJIbIX YUCEII U IeCATHY-
HBIX po0ei, cpaBHEeHuE. 3a-
MEHa LIEJIBIX YUCEl, TIOTY4YEH-
HBIX [IPH U3MEPEHUU BEJIU-

YHH, AECATUUYHBIMU IPOOSIMH.

HOJIy4CHHBIE TIPH U3MEPE-
HUH CTOUMOCTH, JJTHHBI,
MaccChl, B ICCATUYHBIX
Ipo0six (JIerkue cirydan)
Beipakarot necsaTuuHbIe
IpoOu, MoJTy4eHHbIe TPU
WU3MEPEHUU CTOUMOCTH,

HBIC [IPH U3MEPEHUN CTOUMOCTH,
JUIMHBI, MacChl, B ICCITUYHBIX JPO-
0s1X.

Bripaxkatot gecsitTuuHbie 1poOH, mo-
JTy4eHHbIE TIPU U3MEPEHUN CTOMMO-
CTH, JUIMHBI, MAaCChI, B LIEJIBIX YHC-
Jax.




Pewenne npumepos u co-
CTaBHBIX 3aJia4 110 AJITOPUTMY
CJIOKCHHMA U BbIYUTAaHUA YU-
CCJI, MOJIYYCHHBIX IIPHU U3MC-
pennu

JJINHBI, MAaCChI, B IICJIbIX
yuciax (JIErkKue cirydan).
Pemaror 3anauy B 1 neii-
CTBHC

Pemator 3agauy B 2-3 neiicTBUs

66 | CrnoxeHnue uuce, no- Pemenue npocteix u cocrtaB- | CkiaaapIBaIOT Yyucia, noiy- | CkiIaaplBatOT YMCIIa, IOJTy4YEHHbIE 18.02
JIYYEHHBIX TIPU U3Me- HBIX IPUMEPOB Ha CJIOKEHUE | YCHHBIC MPU U3MEPEHUH MIPU U3MEPEHUU CTOUMOCTH, JTHHBI,
peHun YUCEeJ, MOJYyYECHHBIX TIPH U3- | CTOUMOCTH, JIUTHHBI, MacChl, BRIPa)KEHHBIE IIEJIBIMUA YHC-
MEpEHUH, TPEBPAILIEHHBIX B MacChl, BRIPOKECHHBIE IIe- | JJaMU U JCCATUYHBIMU JPOOSIMH.
JECTUYHBIC IpOOU C Ha3Ba- | JBIMU YHUCIIaMU U JecsaTud- | PemaroT 3amaqy B 2 neiicTBUs
HHEM KOMIOHEHTOB. Perre- HBIMU ApOOsiMU (JIETKHE
HUE 3a]]a4 Ha HaXOXJIeHHE clIydan).
CYMMBI U OCTaTKa Pemaror 3agauy B 1 geit-
CTBHE
67 | JliimHA OKPYKHOCTH. 3HaKOMCTBO ¢ (hopmyrIamMu Crpost okpyxHOCTH. BbI- | Beruucastor jymny oxkpyxuoctu: C | 20.02
CexkTop, CerMeHT JUTUHBI OKpY>)KHOCTU: C =2 T | JeNsI0T B HUX CEKTOpa U =2nR(C=nD).
R (C==nD). cermenThl. Haxomat nimuny | CTposAT OKPYKHOCTH.
Boruncnenue JUIMHBI OKPYX- | OKpYXHOCTH 10 hopmyrie | Bbiaensior B HUX CEKTOpa U Cer-
HOCTH. MeHTHI. HaxoasT 1nuHy OKpyKHOCTH
Brienenue cexropa u cer-
MEHTa
68 | Beiuuranue yucern, Pewenue npocteix u coctaB- | Beruuraror uucna, nomy- Beruurarotr uncna, nonydeHssie npu | 21.02
69 | moJy4eHHBIX MPH U3- HBIX [IPUMEPOB Ha BbIUNTA- YEHHBIE IPU U3MEPEHUH WU3MEPEHUHN CTOUMOCTH, JIJIUHBI, 25.02

MCPCHUU

HUE YKCe, OJyYeHHBIX MpU
U3MEpPEHUH, MPEeBPALIEHHBIX
B JICCSITUYHBIE POOU C Ha3Ba-
HUEM KOMIOHEHTOB. Pere-
HUE 3a7]a4 Ha HAaXOXKJICHHE
CYMMBI M OCTaTKa

CTOMMOCTH, JJIUHBI,
MAacChl, BEIpaKEHHbIE I1e-
JIBIMH YHCIIAMU U 1eCATUY-
HBIMU ApOoOsSMU (JIETKHE
CITy4aun)

Pemarot 3anauy B 1 neit-
CTBHUE

MacCChl, BBIPKCHHBIC LIEJIBIMU YHC-
JIaMU ¥ ACCSITUYHBIMU Jpo0smu (Jier-
KHE CITy4an)

Pewator 3agauy B 3 aeiictBus




70
71

[Imomane kpyra

Brrunciienue nomanm Kpyra
o gopmyie: S = R
Pemrenne reomerpuyeckux
3a/1a4 Ha HaxO0XJEeHHE IUI0-
1aJI1 Kpyra

Brrumcisior miomagnb
Kpyra o ¢opmyiie.
Pemraror 3amaun Ha HaX0X-
JICHUE TUIOIIAIU Kpyra
(Jlerkue ciryyan)

Beraucnstor momas kpyra mo ¢op-
MYyJIe.

PemraroT 3amauyn Ha HAX0XKICHUE
TJIOIIAIU Kpyra

27.02
28.02

72

VYMHOKEHUE YHCEelT,
MMOJIy4Y€HHBIX IIPU U3-
MEpPEHHH HA OJIHO3HAY-
HOE YHCJIO

Pemrenne npumMepos u 3a1a4
Ha YMHOYXCHHE 1EJIbIX YUCET,
TTOJTYYEHHBIX TPU H3MEPECHUN
BEJIMYWH, HA OJJHO3HAYHOE
YUCJO. 3aIUCh AECITHUHBIX
npoOelt B BUIe OOBIKHOBEH-
HBIX ApOOEH.

Pemenne nmpocteix apudme-
THYECKUX 33124

YMHOXKaI0T yncia, moiy-
YEHHBIEC TIPU U3MEPEHUH
CTOMMOCTH, JJIMHEI,
MacChl, BRIPAXKEHHBIX JIe-
CATUYHBIMU JIPOOSIMHU HA
0J/IHO3HAYHOE YHuCIIO (JIer-
KM€ CITydan)

Pematot npocTtsie apudg-
MeTHYeCKHe 3a1a49i B 1
JNEUCTBUE HAa HAXOXKIEHUE
YHCJIa 10 OJTHOH ero JoJe,
BBIPAKEHHOU IECATUYHOMN
TpOOBIO

YMHOXaIOT YHCJIIa, TIOJTY4EHHBIE IIPU
W3MEPEHUHN CTOUMOCTH, JJIUHBI,
MacChl, BEIPAKEHHBIX JIECATUYHBIMU
JIpoOsSMH Ha OJHO3HAYHOE YHCIIO.
Pematot npocTeie apudmMeTuieckue
3a1aun B 2-3 IelCTBUS Ha HaXOXKIe-
HHE YKCIIa IO OJTHOM €ro JI0J1e, BbIpa-
KEHHOU TeCATHYHON IPOOBIO

4.03

73

VYMHOKEHME YHCell,
MOJTYYCHHBIX TIPH U3-
MEpEHUH Ha JIBy3Hau-
HO€E YHCJIO

Pemenne npumepoB u 3a1a4
Ha YMHO>KEHHE LIEJIbIX YHCell,
MOJIy4YEHHBIX PU U3MEPEHUN
BEJIMYMH, Ha JIBy3HAUHOE
YKiCII0. 3amuch JECSITHYHBIX

YMHOXAIOT Ynciia, moJy-
YEHHbIE TTPU U3MEPEHUH
CTOMMOCTH, JIIUHBI,

Jendar gucna, NoIy4eHHbIE IPU U3-
MEPEHHH CTOMMOCTH, JIJIMHBI, MacChl,
BBIPAYKEHHBIX JIECATUYHBIMU JIPO-
OsIMH Ha JIBy3HAYHOE YHUCIIO.

6.03




npoOeii B BUE OOBIKHOBEH-
HBIX J1po0ei.

Pemenne npocteix apudme-
TUYECKUX 3a/1a4 Ha HaX0XKJ1e-
HUE YHKCIIa 110 OAHOM €ro
JI0JI€, BBIPAKEHHOM JECATHUY-
HOU JIpoOBI0

MacChl, BRIPAKEHHBIX JIe-
CATUYHBIMHU JPOOSIMH HA
JIBY3HaYHOE YHCIIO.
Pemarot nipocteie apug-
METHYECKUE 3a/1a4i Ha
HaXOKJICHUE YnCJIa 1Mo O1-
HOU €ro J10JI€, BBIPAXKEH-
HOM JECSITUYHON TPOOKIO
B 1 nmeiicTBue

PemaroT npocteie apupMeTuieckme
3a/1a9M Ha HaX0XKJACHUE YHCIIA 10 OJ1-
HOU €ro J0Jie, BBIPaKCHHOW J1eCsI-
TUYHOU IPpOObIO B 2 IEUCTBUS

74

Jlunetinele, crojiOva-
TBIC )11/1arp AMMBbI

3HAKOMCTBO C IOHSATHEM JHa-
I'PaMMBI, C Pa3TMYHBIMHA BH-
JaMU TUarPaMM.

Yrenne TMHEHHBIX U CTOJIO-
YaThIX JUarpaMM, OTBeUas Ha
IIOCTaBJIEHHbIE BONPOCHL. [1o-
CTPOEHHUE JTUHEUHBIX U
CTOJIOYATBIX TUArpamMM

CTposT pa3uyHbIe BUJIbI
JarpaMm 1o oopasiy

CTpOS[T Pa3JIMYHbIC BUbI AUarpaMmm

7.03

75

Jenenue uucern, nomy-
YEHHBIX IIPU U3MeEpe-
HUU Ha OJJHO3HAYHOE
YHCIIO

Pemenue npumepoB u 3a1a4
Ha JieJIEHUE 1ebIX Yhces U
JECSITUUHBIX ApoOeH, moy-
YEHHBIX NIPU U3MEPEHUHU Be-
JMYMH, Ha OJHO3HAYHOE
YHCIIO.

3anuch OeCATHUHBIX ApooOen
B BHJIe OOBIKHOBEHHBIX JIPO-
Oeid.

Pemenue npocteix apudme-
TUYECKHX 33/1a4 Ha HaXO0XK]Ie-
HUE YHCIIa 110 OAHOU €ro
J10J1€, BBIPQXKEHHOW JIECATHY-
HOU TpOObIO

YMHOXaIOT yncia, moiy-
YEHHBIE MPU U3MEPEHUH
CTOUMOCTH, JITUHBI,
MaccChl, BBIPaKEHHBIX JIe-
CATUYHBIMU IpOOSIMHU Ha
0JIHO3HAYHOE YHuCIIO (JIer-
KHE CITy4an)

Pematot npocTtsie apud-
METHUYECKHE 3a7auu B 1
JICICTBHE HA HAXOXKJICHUE
yucIia o OJHOU ero JoJe,
BBIPAKEHHOW JIECATUYHOMN
IpoObIO

JlensT yncina, morydeHHbIE TIPH U3-
MEpPEHUU CTOUMOCTH, JTHHBI, MACCHI,
BBIPQKCHHBIX JACCSITUIHBIMH JIPO-
OsIMH Ha OJTHO3HAYHOE YHCIIO.
Pematot nmpocTeie apudmMeTHuIecKue
3a7a4M B 2-3 neliCTBUA HA HaX0XIe-
HHUE YKCJIa TI0 OJHOM ero J0Jie, BhIpa-
JKEHHOH JCCATUYHOU JIPOOBIO

11.03




76 | denenue yucel, Momuy- Pemienue npuMepoB u 3a1a4 | YMHOXKAKOT Yucaa, ouy- | et uncna, NoJly4eHHbIE IIPU 13-

YEHHBIX [IPU U3MEpe- Ha JIEJICHHUE LIETIbIX YUCEl U YEHHbIE IPU U3MEPEHUH MEpPEHUH CTOMMOCTH, JUIMHBI, MACCHI, 13.03

HUU Ha JIBy3HaA4HOE JECATUYHBIX IPOOei, momy- CTOMMOCTH, JUIMHBI, BBIPAYKEHHBIX JIECATUYHBIMU JIPO-

YHCIIO YEHHBIX [P U3MEPEHUU BE- | MACChl, BBIPAXKEHHBIX Je- | OsIMU Ha IBy3HA4YHOE YUCJIO.
JMYYH, Ha IBy3HAYHOE CATHYHBIMU JIPOOSIMH Ha Pemrator npocteie apudmernaeckue
YHUCIIO. JIBY3HAYHOE YUCIIO (JIETKUE | 3a/7a4u B 2-3 IEHCTBHS HA HAXOXK]IE-
3anuck AECITUYHBIX IpoOel | ciaydan) HHE YKCJIa IO OJTHOM €ro J10J1€, BbIpa-
B BHJIe OOBIKHOBEHHBIX Jpo- | Pemiator mpocteie apud- YKEHHOU JIECSITUYHOU IpOoObIO
Oeii. MEeTHUYEeCKHE 3a7a4uu B |
Pemenue npocteix apudme- | 1efcTBUE HA HAXOXKICHHE
TUYECKHX 337a4 Ha HAXO0XKJIe- | YMCIIa IT0 OJHOMU €ro JoJe,
HHE 4Yucia 10 OJHOU €ro BBIPQ)KEHHOW JIECATUYHOMN
J10J1e, BBIPQKEHHOM JIeCATHY- | IpOOBIO
HOU Jpo0ObI0

77 Kpyrossie quarpaMmsl Urenue kpyroseix nuarpamy, | CTposT KpyroByro Aua- CTposT KpyroByrO JUarpaMmy 14.03
OTBEYasi Ha NIOCTABJICHHbIE rpaMmy 1o o0Opasiy
BOITPOCHI.
[TocTpoenne KpyroBbix Aua-
rpamm
ApudmMernyeckue AelCTBUA € HeJIbIMH U APOOHBIMH YUCJIAMH M YHCJIAMH, IOJYYEHHBIMH NIPH H3MEPEHHUH ILI0IIAIH, BHIPAKeH-
HBIMH JAeCATHYHBIMU Ap0o0siMu -13 yacos
78 PaGora mo pa3zHOoypoBHEBBIM | BhINONHSIOT 3a1aHus KOH- | BBINONHAIOT 3a1aHUSI KOHTPOJIBHOM 18.03

KonTpoabHasi
padora Ne 3

MH]IUBUTyAJIbHBIM KapTOYKaM
— 3amanusaM 1o teme. Camo-
MIpOBEpKa BHITTOJIHEHHBIX 3a-
NaHUuU

TPOJIBHOM PabOTHI ¢ IOMO-
HIbIO KaJIbKyJIsATOpa

padoThI




79

Haxox nenue yncia no

Haxoxnenue umcia 1o ogHon

Haxongt uncia no ogHon

HaxonagaTt ynciio no oaHOM ero JI0JIe€.

0,1 ero mone ero JoJe. ero joJie (Jerkue crydan) | Pemraror 3amaum B 2-3 neiicTBust Ha 20.03
Pemenue 3a1aum Ha HAXOXK- Pemaror 3amaun B 1 neit- HaXO0XJEHUE YnCIia 10 OJHOU ero
JICHUE YKCJIa [0 OJTHOM €ro CTBHE HA HaXOXJICHUE JoJie
J10J1e YHCIia 10 OJIHOM €ro J10J1e
80 | Enunuip! uamepenus 3akperuieHre yMeHust pado- | Berumcnstor miomanp, 3a- | Paborator ¢ Tabnuiei 3eMenbHbIX 21.03
momaau 1 cm2; 1 TaTh C EUHUIIAMHU U3MEPE- MEHSIOT KB.M, apaMH, TeK- | Mep.
oM2; 1mm2; 1m2 HHUSA IUIOIMAIA U UX COOTHO- TapaMmH. BreraucnsaroT miomangs, 3aMeHITh
ICHUSIMHU 3aMeHSIOT JIECATHYHbBIC KB.M, apaMH, TeKTapaMHu.
JIpOoOU TIETBIMH YUCIIaMU 3aMEHSIOT IeCATUYHBIE APOOH 11e-
MIPU TIOMOIITH TaOIIHUIT JIBIMU YHCIIAMH
81 | Cpennee apudpmernye- Onpenenenne anroputMa Haxonat cpennee apudme- | [IpuMeHSIOT anropuTM HaX0XkA€HHE
CKO€ JIBYX 4YHCell HaX0/IEHUS CPeIHEro apu@- | THUECKOE IBYX YHCEI. CpeIHEro apu(pMEeTHUECKOTO IBYX 22.03
METHYECKOTO JIBYX YHCE. Pemrarot 3amauy Ha HaX0XK- | yncen. PemaroT 3a1aum Ha HaxOXK/Ie-
YMeHne npuMeHsTh MPAaBUIIO | ICHUE CpeIHero apudme- | HUE cpeaHero apudmerndeckoro 3-4
(aropuT™M) HAXOXKIEHUS THYECKOTO 2 YHCell quCen
cpenHero apuMeTHIeCcKoro
IIpH pEIICHUH 33134
82 | Cpennee apudpmernue- YcBoenue onpenenenus u ain- | Haxonsat cpeanee apudme- | [Ipumensitot anroputm Haxoxaenus | 1.04
CKO€ HECKOJIbKUX YH- rOpUTMa HaXOXKJCHUS Cpel- | THYECKOE HECKOJbKUX YU- | CPEIHEro apu(pMETHUECKOTO He-
cel HEero apu(pMeTuyecKoro He- cell (JIeTKue cirydan). CKOJIbKUX uncen. Pemaror 3aaun Ha
CKOJIbKUX YHCEII. PemaroT 3a71auy Ha HAX0XK- | HAXOXKICHHUE CPEAHET0 apudmeTuye-
[Ipumenenue nmpaBuia (ayro- | IeHUE cpeAHero apudme- | CKOro HECKOJIbKHUX YHCENT
PUTM) HaXOKJEHUS CPETHEro | THYECKOTO 2 YHCcen
apuMeTHUYEeCcKOTo MpH perie-
HUU 337124
83 | EnuHuel u3MepeHus E e uamMmepenus 1io- [IpumensitoT ajs Beluncie- | Ha3bIBarOT e IMHUIBI U3MEPEHUS U
84 | ¥ UX COOTHOIIIEHUS maau: 1 kB. MM (1 MM?), 1 KB. | HUl TaONMUILy €AMHMUIL U3- UX COOTHOIIICHMS. 3.04
M (1 M), 1 kB. kM (1 kKM?); UX BBIUKCIISAIOT IUI0Ia/1b, 3AMEHSIOT 4.04

COOTHOIICHMUA.

MEpPEHHMS U UX COOTHOIIIE-
HUM.

KB.M, KB.CM U KB.MM.




BeIpaxenue uncel, noay4yeH-
HBIX 1P U3MEPEHUH ILIO-
mraau, B ACCATHYHBIX I{pO6HX

Breraucnsior miomanp, 3a-
MEHSTbH KB.M, KB.CM,
3aMEHSIOT NCCATHYHEIC
JIpoOu LIETBIMH YHCIaMU
(Jlerkue ciryyau)

3aMEeHSIIOT IECATUYHBIE Ipo0H 11e-
JILIMU YK CIIaMHU

85 | Cummerpus [TocTpoenue To4ek, CUMMET- | BBINOIHAIOT IOCTpOEHUE | BBINMOJIHAIOT IOCTPOEHUE TOYEK U 8.04
86 PUYHBIX OTHOCUTENBHO OCH, | TOYEK CHMMETPHYHBIX, OT- | (UTyp CUMMETPUYHBIX, OTHOCH- 10.04
LEHTPa CUMMETPUH HOCHUTEIILHO OCH, LIEHTpa | TEJIBbHO OCH, LIEHTPA CUMMETPHUH
CUMMETPHUH TI0 00pa3iy
(Jlerkue ciryyau)
87 | EnuHunbl u3mepeHus Pemenne npumepoB u 3amad, | [lepeBoast Gonee kpyr- [TepeBoasT u3 60ee kpynHbIX Benu- | 11.04

mIomaanu, uX COOTHO-
HICHUA

paboTta Hajx ommMOKamH,
BBITIOJTHEHUE TE€OMETPHYE-
CKHX IIOCTPOEHUHN

PaboTta 1o Tadmimuiie 3emMein-
HBIX Mep.

Brrancienue nomanei, 3a-
MEHa KB.M, apaMH, TeKTa-
pamu.

3amMeHa AeCITUIHBIX IPOOei
LIEJIBIMU YHCIIaMU

HbIE€ BEJINYUHLI B O0Jjiee
MeJIKUe U Ha000POT C To-
MOIIBIO TAOJIHIIBI

yuH B 00Jiee MeJIKHUe U Ha000poT




88 | Bolpaxkenue umcen, 3ameHa gucen, moiay4eHHbIX | Pabortaror ¢ Tabnuieit mu- | Paborator ¢ Tabnuiieil TMHEHHBIX U
MIOJIyYEHHBIX MPU U3- IpU U3MEPEHUHU SANHUIIAMU | HEHHBIX U KBAJPATHBIX KBaJPaTHBIX MEp. 15.04
MEpEHUH eANHULAMU IUIOIIAU AECATUYHBIMA IPO- | Mep. 3aMEeHSIIOT MEpBI - MM?, CM 2, IM?, M2,
IO A N JECITHY- OsIMH. 3amMeHsI0T Mephl - MM?, cM | Periarot 3a7a4 Ha BEIYUCIICHHE T1€-

HBIMH JIPOOSIMU Pemienue 3anay Ha Berumcie- | 2, iM% M2 pUMETpA U TUIOIIAINA NPAMOYIOJIb-
HUE MEpUMETPA U TUIOIIAIU Pemaror 3a1aun Ha BbIUMC- | HUKA, KBaJpara
MPSIMOYTOJIbHUKA, KBaJIpaTa | JIEHUE IIepUMeTpa U IUIo-
a1 IpSIMOYTrOJIbHUKA,
KBajiparta (JIETKue cllyyan)

89 | IlocTpoeHue oTpeska, [TocTpoenue reomerpuye- Crposr kBagpar cumMMer- | CTposT reomeTpuyeckue Gurypbl 17.04
TpEeyroJabHUKA, KBaJ- ckux ¢uryp (oTpeska, Tpe- PUYHBII OTHOCUTEIBHO (OTpe30K, TPEYroJbHUK, KBaIpaT)
paTa, CHMMETPUYHBIX yroJIbHHUKA, KBaJpaTa) CUM- OCH CUMMETPHUH CUMMETPUYHBIX OTHOCUTEIHHO OCH
OTHOCHUTEIILHO OCHU METPHUYHBIX OTHOCUTEIHHO CUMMETPHH
CUMMETpPUHU OCH CUMMETPUHU

90 | CioxeHue yucen, mno- Pemenune npumepoB Ha ciio- | YMEIOT epeBOAUTH U3 00- | 3HAIOT €IUHUIBI U3MepeHus oma- | 18.04
Jy4eHHBIX MpPU U3Me- KEHUE YUCell, TOTyYEeHHBIX Jiee KPYIHBIX BEJIMYUH B neil. YMeroT rnepeBoIuTh 13 bosee
PEHUH TIOILA M. MIPU U3MEPEHUH TUIOIIATH. OoJee MeNKUe U HA00OpOT | KPYIHBIX BEJIMYMH B 00Jiee MEJIKUE U

3ameHa 4ucel JeCATUYHBIMU | (JIETKHE CITydau) Ha000pOT.
IpoOsIMHU. Pemarot npumeps! u 3a- PemaroT npumepsl 1 3a/1a44 Ha CIIO-
CpaBHeHHE UnCel, OIY4YeH- | Jaud Ha CJIIOKEHHE YHMCENl, | )KEHHME YUCEJI, MOTYYEHHBIX P 13-
HBIX MPU U3MEPEHUH I1JI0- MOJIYYEHHBIX MPU U3MEpE- | MEPEHUHU.
manu. Pemenue 3a1a4y Ha HUU Npu noMoiy Tabnui. | Pemaror 3amauy B 3 neficTBus
HaXO0KICHUE IIJIOLIAIN Pemraror 3agauy B 1 nei-
CTBUE
91 | Beruuranue uucen, Pemenue npumepoB Ha BeuM- | [lepeBoast 6omee kpyri- [TepeBonsT Gosiee KpyMHbIE BEIH- 22.04

IMOJIYYCHHBIX IIPU U3-
MCPCHHUHU IIIOII a1

TAHUE YUCEJ, TIOTYYSHHBIX
IPU U3MEPEHUH TUIOIIA TH.
3aMeHa yucen IeCATHYHBIMU
IpoosMu.

HbIE BEJIMYHMHBI B OoJiee
MEJIKHE U Ha000POT.
Pemrarotr npumeps! Ha BbI-
YUTAaHUE YHCEN, MOJTydeH-
HBIX [IPU U3MEpeHUH (Jier-
KUe Clly4yamn).

YUHBI B 00JI€€ MEJIKHE U HAa000POT.
Pemaror mpuMepsl Ha BEIYUTAHUE
YHCeN, MOTYYSHHBIX TPH H3MEPEHUH.
Pemarot 3agauy B 3 nelicTBus




CpaBHeHME YHCeT, MOTYYEH-
HBIX HpI/I I/I3Mep€HI/II/I I1J10-
maan. Permenne 3a1a4d Ha
HaXOKJICHUE IIOIa 1

Pewraror 3anauy B 1 nen-
CTBHC

92 | IInomaas npsiMo- H3Mepenne u BbIYUCIIEHNE Brraucnaior miomans Boeruucstor momanas npsmoyroiis- | 24.04
YrOJbHUKA U KBaJpaTa TUIOMIAM IPSIMOYTOJIBHUKA U | IPSIMOYTOJIbHUKA M KBaJl- | HUKA W KBaJIpaTa, peuaroT 3aJa4u Ha
KBajpaTa pata, pemiarT 3a7a41 Ha HaXOKJIEHUE TIIOMIACH TPsIMO-
HaXOX/IEHUE TIIOMIAeH YTOJBHUKOB U KBAJJPATOB.
MPSIMOYTOJILHUKOB M KBa/I- | 3aMEHSIOT MEJIKME MEPHI TUIOIIAIH
patoB 0oJiee KpyIMHBIMUA U HA0OOPOT
93 | YMHOXeHue yucel, Pemrenne mpumepoB Ha yMHO- | Pemraror nmpumepsl Ha Pemarot nprMepsl HA yMHOKEHHUE 25.04
MTOJTYYCHHBIX TIPH U3- YKEHUE, YHUCEeIl, IOJIYUCHHBIX | YMHOKEHHE Mep IIJIOMAaN | Mep TIJIONIAIu Ha OJTHO3HAYHOE HA
MEpEHUH IJIOMAIN Ha MIPU U3MEPECHHH TIIOTIAIH. Ha OJTHO3HAYHOE Ha IeJIoe | 1enoe yucio. PemaroT 3a1a4 Ha BbI-
1L[€J10€ YHUCIIO 3ameHa 4rcel JECATUYHBIMHU | YHCJIO TIPH TIOMOIIH Ta0- YUCJICHUE TUTOMIAN TPSIMOYTOJTh-
JIPOOSMH. nu1l (JIETKHE CTydan). HUKa, KBaJipaTa
CpaBHeHuMe uncen, MoyyeH- | PemraroT 3a1ad Ha BeIYKC-
HBIX NPY U3MEPEHUH I1JI0- JICHUE TUIOIIA/IN, KBapaTa
magu. Perenue 3amnad Ha
HAaXOKJEHUE TUIONIaIN
94 | [lenenue yucen, NOJy- Pewenne npumepoB Ha nene- | PemraroT npumMepsl Ha Jie- Pemraror npumepsl Ha JIeJIEHUE MEP 26.04
YEHHBIX IIPU U3Mepe- HUE YUCEJl, IOJyYEHHBIX [IPY | JIEHUE Mep IUIOIIAIN Ha IJIOIIA M HA OJHO3HAYHOE Ha IIeJI0€
HUH IUIOIIAIN Ha 1e- U3MEPEHHH IUIOIIA/IN. OJIHO3HAYHOE Ha LEJI0e YUCIIO.
JI0€ YUCTIO0 3aMeHa yncen JeCITUYHBIMHM | YHCIIO MPU TOMOIIHU Tab- Pemaror 3a1aun Ha BBIYUCIIEHUE
IpoOsMu. Ju1l (JIeTKUe Caydan). IJIOLIAH IPSAMOYTOJIbHUKA, KBA/I-
CpaBHeHMe uncedn, nojiyueH- | Pemaror 3ajaum Ha BbIUMC- | paTa
HBIX [IPY U3MEPEHUU TI0- JIEHUE TUIONIaAH, KBaapaTa
maau. Pemenue 3anay Ha
HaXOK/JEHUE TUIONIaIN
95 | AnarHocruyeckasi PaGora mo pa3zHOYpOBHEBBIM | BBIMOMHSIOT 3a1aHus KOH- | BBIONHSAIOT 3a1aHusl KOHTpoJIbHOM | 29.04
pabora WHAMBUAYaATbHBIM KQpTOUKaM | TPOJIBHOU pabOThI ¢ IOMO- | pabOThI

— 3agaHusIM 1o teme. CaMo-
MPOBEPKA BBINOJHEHHBIX 3a-
NaHUuU

b0 KAJIBKYJIIATOPA




96 | [Imomanp kBagpara N3mepenue u BeIuMCICHUE Breruucngror miomanb Berancnsitor momaas kBaapara, pe- | 6.05
97 TIOIAIU KBaapaTa 1o ¢op- KBaJIpaTa, pelIaroT 3a/1a4d | MIAIOT 3a/a4d Ha HaXOXKJICHUE I1JI0- 13.05
MyJe Ha HAXO0>KJICHHE IUIONIae | 1IaJei KBaJIpaToB.
KBaJIPaToB. 3aMEHSIFOT MEJTKAE MEPBI IO A M
3aMEHSIIOT MEJIKUE MEepbl 0oJjiee KpyIHBIMU U HA000POT
wionaau 6osee Kpyr-
HBIMH U HA000pOT IpH
IO-MOTITH YUUTEIISI
IHoBTOpeHue — 5 yacon
98 Cio)xeHne U BBIYNTA- Komrmoneurs! geiictBuii cino- | Ha3pIBaloT KOMIIOHEHTEI Ha3piBatoT KOMIIOHEHTHI IEUCTBHI (B
HUE JCCITHYHBIX JPO- JKEHUsS ¥ BBIYNTAHUS. NEHCTBHH (B TOM YHCIIC B TOM YHCJIe B MPUMEpax), oOpaTHBIC 15.05

oeit

HI/ICI)MGHHBIG 158 yCTHI)Ie BbI-
YUCJIICHUSA C JCCATUYHBIMU
IpoOsMHU.

Pemenue 3aau Ha pacuer
CTOMMOCTH TOBapa

npuMmepax), oOpaTHble
JIEACTBUA.

BrInosHsI0T yCTHBIE
BBIYUCIICHHSL.
CocCTaBiIOT IPUMEPHI Ha
CJIOKEHHE U BHIYMTAHUE
(Jlerkue cirydan).

Pemrarot 3agaum Ha pacyeT
CTOMMOCTH TOBapa B 1
JNIEUCTBUE

NEeHWCTBHS.

BBITIOTHSIOT yCTHBIE BRIYUCIICHHS.
CoCTaBJISIFOT IPUMEPHI Ha CJIOKEHUE
M BBIYMTAHUE.

VYcTHO pemaroT 3a1auu
MPAKTUYECKOTO COJICPIKAHMS
Ha3piBatoT KOMIOHEHTHI ICUCTBHH (B
TOM YHCJIE B puMepax), 00paTHbIC
NEUCTBUSL.

BBITIOHSAIOT YCTHBIE BRIYUCIICHHS.
CoCTaBJISIFOT IPUMEPHI Ha CJIOKEHUE
Y BEIYUTAHUE.

YcTHO pemaroT 3a1auu
MIPAKTUYECKOTO COCPIKAHUS.




Beimonsstor apupmeTrnueckue
JIEHCTBUS C MHOTO3HAaYHBIMU
YHCIIaMU.

Pemaror 3agaun Ha pacyer
CTOMMOCTH TOBapa B 3 1eHCTBUS.
HazpiBaroT popmysibl HAX0XKICHUS
3aBHCHMOCTH «IIE€HAY,
«KOJIMYECTBO», «CTOMMOCTBb)

99 | YMHOXeHHE NeCATUY- YcrHBI cueT Ha 3HaHuE Ta0- | HaseIBarOoT KOMIIOHEHTEI BrinonHstoT yctHbIe Bhuncienust Ha | 16.05
HBIX poOeit Ha JIBY- JIUIBI YMHOKEHUS U JENUCTBUSI KYMHOXKEHUE» (B | YMHOKEHUE IIEJIBIX YHUCETT C TIOMO-
3HAYHOE YUCJIO 0TpabOTKa AJITOPUTMA YMHO- | TOM YHCJIE B IPUMEpPax), B0 YUUTETIS.
YKEHUS IECATUYHBIX ApoOeit o0paTHoOe JIeCTBHE. HaspiBaroT KOMIOHEHTHI AEHCTBUS
Ha JIBY3HAYHOE YHCIIO. BBIMOTHSAIOT BEIYUCIICHUS | «yMHOKEHHE (B TOM YHCIIC B TIPH-
Pemennst mpocThIX 3a/1a4 HA | MUCHMEHHO (JIETKUE CITy- Mepax), o0paTHOE JCHCTBHE.
YBEJIMYCHHE B HECKOJIBKO pa3 | 4am). BBITIOTHSIOT BEIYUCIICHHS THCH-
Pemrarot 3amauy B 1 neii- MEHHO.
CTBHE Pemaror 3agauy B 3 neicTBUs
100 Tpeyronsauk. Buasl Bunsl TpeyronsHukoB 1o Be- | Paznuuarot BuasI Tpe- PaznuyaroT BUIbI TPEYTOJILHUKOB. 20.05
TPEYroJIbHUKOB JMYHMHE YIIIOB, 110 JJIMHAM YTOJIbHUKOB. CTposT TpEeyroJabHUKH M0 3aJaHHBIM
CTOPOH. CTposT TpEeYroJIbHUKHU IO | [TapameTpam
[TocTpoenue TpeyroinbHUKOB | 3a/laHHBIM [TapaMeTpam 1o
110 TPEM JaHHBIM CTOPOHAM C | 00pasiy
MOMOILBIO [IUPKYJIIS U JIH-
HEUKHU
101 Apudmernueckue YMHOXKEHUE U IETICHUE YU- HaspiBaror KOMIIOHEHTHI HaspiBaroT kommoHeHTsI aeicTBuil (B | 22.05

JIEUCTBUA C LEIBIMU
YHCIIaMU, TOJTY4eH-
HBIMH [IPH U3MEPEHUHN
BEIUYNH

ceJl, IOJMYYeHHBIX ITPH U3Me-
PEHUU BEIINYHH.

Pewrenue 3aiay Ha mpomop-
MOHAILHOE JIeJICHUE

JEHUCTBUI (B TOM YHCIIC B
npumepax), oopaTHbIe
JIENCTBUS.

BrInonHs0T yCTHBIE
BBIUHCIICHMSI.

TOM YHCJIE B pUMepax), 00paTHbIC
NEUCTBUAL.

BEITIONTHSAIOT yCTHBIE BHIYUCIICHUS.
Ha3piBaroT KOMIIOHEHTBI ICHCTBHH (B
TOM YHCJIe B IPUMeEpax), oOpaTHbIe
JICUCTBUS.




Pemaror 3agauu B 1
NEercTBUE

Beimonsstor apupmeTrnueckue
IICI\/JICTBI/ISI C MHOT'O3HAYHbBIMHU
YHUCIaMU.

Pemarot 3agaun B 3 n1ercTBUS

102

Enununie! nsmepenus
U UX COOTHOILIECHUS

CoOTHOIICHUE SIMHULL H3ME-
peHUs 3eMEIbHBIX TUIOMIACH:
lra, 1a, la=100xB.M, 1 Ta
=100 a, 1 ra = 10000 xB.M

COOTHOCST €QUHHUILBI U3-
MepeHUs IIOWAACH NpH
TIOMOIIYA TAOJIHIIBI.

COOTHOCST €IMHUIIBI TIIIOMIAEH.
BripaxkaroT equHULIBI IJIOIIAICH B
0oJiee KPYIHBIX U MEJIKHX Mepax.

23.05
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