


l. MNOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma mo ydebHOMy mpenmery «MaTemaTtukay COCTaBlIeHa Ha OCHOBE
®denepanbHON aIaITUPOBAHHON OCHOBHOM 00111€00pa30BaTEIbHOM MPOrpaMMbl 00 YJAIOIITUXCS C
YMCTBEHHON OTCTAJIOCTHIO (MHTEJUIEKTYyalbHbIMU HapyuieHusmMu), nainee ®AOOII YO (Bapuant
1), yrBepkeHHON ipukazoM MunKCTepcTBa npocsenieHus Poccun ot 24.11.2022 r. Ne 1026.

OAOOIT YO (Bapumant 1) angpecoBana oOydYaromuMcsi C JIETKOW YMCTBEHHOM
OTCTaJOCThIO (MHTEJUIEKTYAIbHBIMU HApPYLIIEHUSIMU) C YYETOM pealu3alil HX OCOOBIX
00pa30oBaTeNbHBIX TOTPEOHOCTEH, a TAK)KE HHIUBUyaTbHBIX OCOOCHHOCTEH U BO3MOKHOCTEH.

VYu4eOuslif mpenmer «MaTtemaTrka» OTHOCUTCS K MPEAMETHON obnacTi «MareMaTuka» u
SIBIISIETCSI 00SI3aTEIILHOM YacThI0 y4eOHOTO MIaHa. B cOOTBETCTBUU ¢ y4eOHBIM TJIAHOM pabouast
nporpamMma mo ydeOHomy mnpenmery «MartemaTuka» B 6 kiacce paccuuTaHa Ha 34 ydeOHbIe
HEJICIHM B cocTaBjisieT 166 yacoB B roj (5 4acoB B HEJIEIIIO).

QenepanbHas ~ aJanTUPOBaHHAas  OCHOBHAas  oO0mieoOpaszoBareibHas — MporpaMma
omnpeenseT ueib U 3a71a4l yueOHoro npeamera «MaremaTuka.

Lenb 00yyeHus — pa3BuTre 00yUyaroUXCcsl, KOPPEKIHs HETOCTATKOB UX MO3HABATEIbLHOM
JEATETLHOCTH M JINYHOCTHBIX KaYeCTB C YY€TOM WHIWBHUIYAIbHBIX BO3MOXHOCTEH Ka)JI0ro Ha
pa3HBIX ATanax o0y4eHUsl.

3amaun 00y4eHus:

— ¢opMUpOBaHUE U PA3BUTUE CUCTEMbl MAaTEMAaTUYECKUX 3HAHUN, YMEHHUI U HaBBIKOB,
HEOOXOIUMBIX JIJISi PEIICHHS TPAKTHYCCKHX 3a7ad B Y4eOHOH W TPYIOBOH NEATEIHHOCTH,
UCIIOJIb3YEMBIX B IIOBCETHEBHOM KU3HU;

— KOpPpPEKIMS HEIOCTATKOB IO3HABATEILHON JEATEIPHOCTH M TIOBBIIICHUE YPOBHS
0011ero pa3BUTHS;

— BOCIIUTAHHE MOJOKUTETBHBIX KAYECTB M CBOMCTB JINYHOCTH.

Pabouas mporpamma no yuebHomy mnpeamery «MaTtematuka» B 6 Kilacce ompezenser
CIIEIyIOIINE 3aJIa4H:

— (hopMmupoBaHue 3HaHMI 0 HyMepauuu yucen B npeaenax 1000000;

— (opMupoBaHUE YCTHBIX M NMHCHMCHHBIX BBIYHCIUTEIBHBIX HABBIKOB B mpezenax 10
000;

— (opmupoBaHue yMEHHS BBIIEIATH HEU3BECTHBI KOMIIOHEHT apu(PMETHUIECKOTO
JIEMCTBUS U HAXOAMUTH ero 3HaueHue B npeaenax 10 000;

— pa3BUTHE YMEHHS YUTATh U 3aITUCHIBATH OOBIKHOBEHHYIO P00 U CMEIIAaHHOE YHCIIO;

— (hopMmupoBaHUE YMEHUS CKIAABIBATh U BHIYUTATH OOBIKHOBEHHBIC IPOOH U CMEIIaHHBIS
Yyucia ¢ OJMHAKOBBIMU 3HAMEHATEISIMU;

— (opmupoBaHue ymeHus pemaTh apudMeTHdecKue 3a7aud Ha HAXO0XJACHHUE OJHON H
HECKOJILKHMX YacTeH OT YHCIa;

— ¢opMupOBaHHE YMEHHUS BBIMOJIHATH MMOCTPOEHUE TeoMeTpuueckux ¢uryp (KBampar,
MPSIMOYTOJIBHUK, TPEYrOJIbHHUK), BBIYUCIATH TEPUMETP; OINPEACNATh MOJOKEHUE JHMHUN Ha
IJIOCKOCTH U B IPOCTPAHCTBE;

— (popMupoBaHUE TOHATHI JIIEMEHTOB reOMETPUUECKUX Tel (Ky0, Opyc, map);

— (hopMHpoBaHHe YMEHHS pellaTh COCTaBHBIC apu(pMeTHUECKre 3a7aun Ha JIBIXKEHUE;

— (hopMupoBaHUE yMEHUS peIIaTh COCTAaBHBIE apu(PMETHICCKUE 3a/1auu B 2-3 NEHCTBHUS;

— (opMHUpOBaHHE YMEHHS COCTABIATH apu(PMETHUECKHE 3aJadyd MO KPaTKOW 3aIlucH,
pemarh ux;

— BOCIIMTAaHHE HWHTEpeca K MaTeMaTUKE W CTPEMJICHUE HCIIOJNb30BaTh 3HAHUS B
MTOBCETHEBHOW JKU3HU.

1. INJIAHUPYEMBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yIbTATHI:

— (opMupoBaHUE HABHIKOB COTPYIHUYECTBA CO B3POCIBIMU M CBEPCTHHKAMH B Pa3HBIX
COITMATHHBIX CUTYAIHIX;

— BOCIIMTAHUE YBAXKUTEIHLHOI'O OTHOILIEHUS K MTHOMY MHEHUIO, UICTOPUU KYJIbType APYrUX
HapOJIOB;



— NPOSBJIIEHUE UHTEPECA K MPONUIOMY U HACTOsIIEMY POCCHIICKON MaTeMaTHKY;

— BJAJICHUC HABHIKAMH KOMMYHHKAIMM W TPUHATBIMA HOPMAMH COLUATHHOTO
B3aMMOJICHCTBHS,  UCIOJB30BaHHWE  JOCTYMHBIX  MH(POPMAIMOHHBIX  TEXHOJIOTUH  JAJs
KOMMYHHKAIIH.

YPOBHU TOCTHKEHUS MPEIMETHBIX PE3yJbTAaTOB MO yuyeOHOMY mpeameTy «MaremaTukay
Ha KOHel 6 Kiacca

MuHUMAaNbHBIA YPOBEHbD:

— 3Hatb yncioBoi psa 1—10 000 B npsiMoMm nopsizike (C HOMOIIBIO YUUTENS);

— YME€Thb YMTaTh, 3alMCHIBAThH O] JUKTOBKY uncia B npenenax 10 000 (B Tom yucie c
UCII0JIb30BaHUEM KaJIbKYJIATOPA);

— YMETh IOJIy4YaTh YKCIIa U3 pa3psAIHbIX ciaraemeix B mpeaenax 10 000;

— YMETh ONPENENATh pa3pslbl B 3allUCU YETHIPEX3HAYHOI'O YHCJIa, YMETh Ha3BaTh MX
(€IMHUIBI THICSY, COTHH, I€CATKU, EAUHUILIBI);

— yMEeTb CpaBHUBATh uncia B npeaenax 10 000;

— 3HaTh PUMCKHE IU(PBI, yMETh YUTATh U 3anmuchiBaTh yucia [—XII;

— YMETb BBIOJHATH TpeoOpa3oBaHus yncen (HeOOIbIINX ), MOTYYSHHBIX P U3MEPEHUHU
CTOUMOCTH, JUITUHBI, MAaCCHI;

— YMETh BBINIOJIHATH CIIO)KEHWE M BhIUMTaHUE drcen B mpenenax 10 000 6e3 mepexoma
yepes pa3psii U ¢ MepexooM Yepes pa3psii MprueMaMy MMCbMEHHBIX BBIYUCICHUN;

— YMETb BBHINOJHATh YMHOXKEHUE U JieneHue yucen B npeaenax 10 000 Ha onHo3HaYHOE
YHCII0, KPYTJIble AECATKH MPUEeMaMH MUCbMEHHBIX BHIYHCIICHHI;

— YMEThb BBIIOJIHATH CJIOKEHUE U BBIYUTAHUE 4MceN (HEOONbIINX), MOIYYEHHBIX IpPU
U3MEpPEHUH IBYMsSI MEpaMU CTOMMOCTH, JUITUHBI, MACChI TUCEMEHHO (C TIOMOIIBIO YUUTEIS);

— yMeTb 4YHUTaTh, 3alMCHIBaTh OOBIKHOBEHHYIO Jp00b, CMEIIAaHHOE YHCJIO, YMETh
CPaBHHUTH OOBIKHOBEHHBIE APOOU U CMEIIaHHbIE YNCIIa;

— YMETb BBINOJIHATH CII0)KEHUE M BbIUMTAHUE OOBIKHOBEHHBIX JIPOOEH ¢ OAMHAKOBBIMU
3HaMEHATEJSIMH, CMEIlIaHHble Yrcia (B 3HaMeHaTene uucia 2—10 ¢ momoinpio yuutens), 6e3
peoOpa3oBaHuil YHCE, TOJIYYEHHbBIX B CyMME WUJIN Pa3HOCTH;

— YMeTh pelaTh NpocThie apupMeTuyeckue 3a1aun B 1 aelcTaue;

— YyMeTb peuiaTb NpPOCTble apuPMeTHYECKHUe 3aJaud Ha HaxOXKICHHE OJHOW U
HECKOJIBKUX YacTeH OT YUCIIa;

— YMETb peliaTh 3aJa4l Ha HaX0)KJIEHUE CKOPOCTH, BPEMEHHU, PACCTOSIHUS;

— 3HATh HA3BAHUE PA3JIMYHBIX CIIy4aeB B3aHMMHOTI'O MOJIOXKEHUS MPSAMBIX HA IUNIOCKOCTH U
B IIPOCTPAHCTBE;

— YMeThb BBLICHATH, Ha3bIBaTh OJJEMEHTHl Ky0a, Opyca; OmpenensiTh KOJHMYECTBO
AJIEMEHTOB Kyba, Opyca;

— 3HATh BUJIbI TPEYTOJIHHUKOB B 3aBUCUMOCTH OT BETUYHMHBI YTIIOB U JIJTMH CTOPOH;

— YMETb BBINOJHATH IOCTPOEHHE TPEYrojbHUKAa MO TPEM 33aJaHHBIM CTOpPOHaM C
MIOMOIIIBIO ITUPKYJIIS ¥ TUHEHKU;

— YMETb BBIYMCIATH IEPUMETP MHOTOYTOJIbHUKA.

JloCTaTO4YHBINM YPOBEHB:

— 3HaTh yucioBo psg 1 — 10 000;

— 3HAaTh MECTO Ka)KJOT0 YUCJIa B YUCIO0BOM psiny B npenenax 10 000

— 3HaTh pa3psaabl U Kiacceel B npenenax 1 000 000;

— YMETb M0JIb30BaThCSl HyMEpaIlMOHHON TaOJIMIEH I 3alTUCH U YTEHHSI YHCET,

— yMeTh IOJIy4aTh M PacKJIaAbIBaTh YUCJA U3 pa3psAaHbIX ciaraeMbix B npenenax 1 000
000;

— yMeTb cpaBHUBaTh uncia B npeaenax 1 000 000;

— YMETh BBIIOJHATH OKPYTJIEHHWE YUCEN JI0 JH00ro 3aJaHHOro paspsaa B npeaenax — 1
000 000;

— YMETh YHMTaTh U 3aMKCHIBATh YHCIA C WCIOJIb30BaHWEM LU(DP PUMCKOW HyMepaluu B
npenenax XX;



— YMEThb 3alUChIBaTh YMCIA, MOJYYCHHbIE NMPU W3MEPEHUU OJHOM, MBYMS €IWHULIAMU
(MepaMun) CTOMMOCTH, JITMHBI, MACChI, B BUJIe OOBIKHOBEHHBIX IPOOEH;

— YMETh BBIMOJIHATH CJIOKEHHUE M BBIYMTAHME KPYIUIbIX yucen B mpenenax 1 000 000
pUeMaMH YCTHBIX BHIYHUCICHUH;

— YMETh BBINIOJHATH CIOKCHHE W BhlUMTaHHME drcell B mpenenax 10 000 6e3 mepexona
yepe3 paspsig M C IEepEXOAOM depe3 paspsa I[pueMaMd IHCbMEHHBIX BBIYMCIEHUH C
MOCJEAYIOLIEH MPOBEPKOI;

— YMETb BBHINOJHATh YMHOXKEHUE U JieneHue yucen B npeaenax 10 000 Ha onHo3Ha4YHOE
YHCII0, KPYIJIbIE JNECATKU MpPUEMaMH MUCbMEHHBIX BBIYMCICHUI; YMETh BBINOJIHATH JEJIEHUE C
octatkoM B npenenax 10 000 ¢ nocienyromieil mpoBepKoii;

— YMETb BBIIIOJIHATD CIOKEHUE U BHIYUTAHUE YHCEIl, TOMYUYEHHBIX TPU U3MEPEHUU IBYMS
MEpaMU CTOUMOCTH, JUIMHbI, MACChl INCbMEHHO;

— 3HaThb OOBIKHOBEHHBIE APOOU, CMEIIAHHBIE YHWCIA, YMEThb I0Jy4aTh, 0003HAYATh,
CpaBHMBATh CMELIAHHBIC YHCJIA;

— YMeTh 3aMEHSTb MEJKHE JOJU KPYINHBIMHU, HENpPaBHIbHbIE APOOU LENbIMH WU
CMEIIaHHBIMH YHCIIAMU;

— YMETb BBINOJHATH CJI0XKEHHE M BBIYUTAHHE OOBIKHOBEHHBIX ApPOOEH ¢ OJUHAKOBBIMH
3HaAMEHATEISIMH, BKJIIOYasi CMEIIaHHbIE YNCIIa;

— 3HaTh 3aBUCHMOCTb MEXJY PAcCCTOSHUEM, CKOPOCTbIO, BPEMEHEM; YMETh BBITIOJIHSATH
pelIeHre IPOCThIX 3ajad Ha COOTHOIIEHUE: PACCTOSIHUE, CKOPOCTh, BPEMSI;

— yMeThb peliaTh 33Jaud Ha HaXOXJEeHHE APoOU OT YHCIlia; HA Pa3HOCTHOE U KpaTHOE
CpPaBHEHME;

— YMETb BBINIOJHATH PELICHUE U COCTABIICHUE 3a/1a4 Ha BCTPEUYHOE JIBI)KEHUE JIBYX TET;

— 3HaTh, HA3BaHUE PA3JIMYHBIX CIy4aeB B3aUMHOTO IOJOKEHUS MPSAMBIX Ha IJIOCKOCTH U
B IIPOCTPAHCTBE;

— YMETh BBINOJIHATH MOCTPOCHUE TEPICHIUKYISAPHBIX NMPSMBIX, MapaUICTbHBIX MPSIMbIX
Ha 33J]aHHOM PACCTOSIHUH;

— YMETb CTPOUTH BBICOTY B TPEYT'OJIbHUKE;

— YMeTh BBIAEIATH, HA3bIBATh 3JIEMEHTHI Ky0a, Opyca;

— YMETh ONPENIETSATh KOJTUYECTBO 2JIEMEHTOB Ky0Oa, Opyca;

— 3HaTh CBOMCTBA rpaHeil u pedep kyda u Opyca.

Il. COIAEPKAHUE YYEBHOI'O ITIPEIMETA

OOyuenne maremaTvke B 6 Kjacce HOCUT NPAKTUYECKYK HAlpaBIEHHOCTh M TECHO
CBS3aHO C JPYTUMHU y4eOHBIMU IpeIMeTaMH, >KU3HbIO, TOTOBUT OOy4aroluXcs K OBJIAJCHUIO
npo¢ecCHOHATBLHO-TPYJOBBIMH 3HAHUSIMU M HaBBIKAMH, YUUT UCIOJIb30BAHUIO MaTEMaTHYECKHX
3HAaHMW B pa3iaMuHbIX cUTyanusx. PacrpeneneHue ydyeOHOro marepualia OCYIIECTBISETCS
KOHIIEHTPUYECKH, YTO TI103BOJIAET OOECHEeYUTh IOCTENEHHBIH Iepexo] OT HCKIOYUTEIbHO
IPAKTUYECKOTO  HU3YYEHHs MaTeMaTUKH K IPAaKTUKO-TEOPETHUYECKOMY H3Y4YEHHIO, C
00s3aTeNIbHBIM ~ Y4ETOM 3HAYUMOCTH YCBaMBAaeMbIX 3HAHUH UM yMEHUHl (opMHpOBaHUS
KU3HEHHBIX KOMITETCHIINH.

OCHOBHBIMU OpraHU3alMOHHBIMU (popMaMu pabOTHl Ha ypOKE MaTEeMaTUKH SIBIISIOTCS:
bpoHTanbHas, TPyNIoBas, KOJUIEKTUBHAsA, HHAUBUIyallbHas paboTa, paboTa B mapax.

IIpu mpoBeneHMM YPOKOB MaT€MaTHKH MPEINOJiaraeTcsi MCIHOJIb30BAHUE CIIEAYIOLINX
METO/IOB:

— OOBSICHUTENIbHO-WJUTIOCTPATUBHBIN METO, METO MIPU KOTOPOM YUUTENb OOBICHSET, a
JI€TH BOCIIPUHUMAIOT, OCO3HAIOT U (PUKCUPYIOT B MaMSITH;

— PenpoAYKTUBHBIA METO1 (BOCIPOM3BEACHUE U TPUMEHEHHE HHPOPMALIUN);

— METO/JI IPOOJIEMHOT0 U3JI0KEHHSI (TOCTAHOBKA MTPOOJIEMBI U MTOKA3 MyTH €€ PEeLIeHMUs);

— YaCTMYHO — TIOMCKOBBI MeTOA (eTH NBITAIOTCS CaMM HaWTH MyTh K PpEIICHUI0
po0JIEMBI);

— HCCIJIE0BATENbCKUM METOT (YUUTEh HAPABIISET, IETH CAMOCTOSATEIBHO UCCIIELYIOT).

Conep:xaHue pa3ieioB



Ne Hasganue pasnena, TeMsl KomnuuectBo | KoHTposnbHbIE
/11 JacoB paboThI
1. Teicsiua. Hymepanus, apudmernueckue neiicteus | 16 1
B npenenax 1 000. 'eomeTpuyeckuii MmaTepuan
2. Hywmepanus uncen B npegenax 1 000 000. 33 1
I'eomeTpuyeckuii Matepual
3. OO6bIkHOBEHHBIE ApoOH. ['eomeTprueckuit 22 2
MaTepHua
4. Ckopoctb. Bpems. Paccrosiaue. I'eomerpudecknii | 8
MaTepHua
S. YMHOKEHHE U IeJIEHE MHOTO3HAaYHbIX yucesn Ha | 5l 3
OJIHO3HAYHOE YHUCIIO, U KPYTJIble IECATKH.
I'eomMeTpuyecKuii MaTepuan
6. [ToBTOpEHMNE MPOHAEHHOTO 35 1
Hroro: | 165 8

V.

TEMATHYECKOE INTAHUPOBAHMUE C OIIPEJEJIEHUEM

OCHOBHBIX BUJIOB YUYEBHOM JEATEJbHOCTHU OBYYAIOIINXCS U
INNTIAHUPYEMbBIMHU OBPA3OBATEJIbHBIMU PE3YJIBTATAMMU U3YUYEHUSA

PA3JIEJIOB
Ne [Tema mpeamera IIporpammHoe coaep:kanue ludpepeHunanuss BUA0OB AeATEIbHOCTH
00y4aloIIuXCcs
E § MuHMMaJIbHBIH JlocTaTOYHbIN YPOBEHb
S 5 pPOBEHb
Paznen 1. Teicsiua. Hymepanus uncen B npeaeaax 1 000 (16 yacos)
YcrHas ull 3akperieHue mpeacTaBiIeHuid odUTaroT, 3aMuchIBatOT,/YUTAIOT,  3alKCHIBAIOT,
MCbMEHHAS uuciax B npenenax 1000, cpaBHMBAIOT 4YHClIa B|CPAaBHUBAIOT  4HCIa B
HyMepaLus B 3aKpeIUICHUE ymenuiffipenenax 1000  cjnpenenax 1000.
npenenax 1000 BanmuChIBAaTh W CPAaBHHUBATHIIOMOIIBIO yunuTenss  |[Pacmomarailor 4ucia B
qrcia B npenenax 1000 [OpsIKE BO3pacCTaHUA H
yObIBaHUS
Tabnuna kaaccoB ufl [ToBTOpEeHME TabauubICUUTAIOT, Cuntaror,
pa3psa0B paspsioB  Kilacca  €QMHMILIPUCUUTHIBAIOT, [IPUCUYUTHIBAIOT,
Kjacca  ThICAY  (€IMHUIIBLOTCUUTHIBAIOT OTCUUTBHIBAIOT Pa3IMYHBIE
ECSTKH,  COTHM,  €IMHUIBIPA3INYHbIC pa3psAHbIepa3psIHble €IUHUIBl B
THICSY). OTcunThIBaHUE, S IMHULIBI B MpEAeNax|ipeaenax 1000.
[IPUCYUTHIBAHUE pa3psaaubix|l000, ¢ nomouibrofHaspBaloT — Kjaccel U
equaun, B npenenax 1000 yuurens.  HaswiBaroTjpaspsasl ducen.
Ha3bIBAaHUE Pa3psIOB U KJIACCOBpa3psAabl U KJIACCHI[Y MEIOT 10JIb30BAThCS
qKces,  3aluCh  4YMCIa  BUUCEN 10 ONOPHOWHYMEPALMOHHOU
pa3psAIHYIO TaOIUITY raommie «KmaccoB wufrabmuuei mjia 3amucu U
Pa3PsIIOBY. UTEHUST YUCEN, YMEIOT
OnpenensitoT CKOJIbKOMEPTUTh HYyMEPAMOHHYIO
€A HMIL Kaxjororabnuiy, o003Ha4alT B
pa3psiia CONEPIKUTCA BHEH pa3psabpl U KIIACCHI,
qKCIe,  3alMChIBAIOT[BIIMCBHIBAIOT B HEE 4YHCIA
quciIa B PaspsIHYIOM YUTAIOT uX,
ralnuiy MOBAINKCHIBAIOT BIIMCAHHbIE
HATJISITHOM HB Ta0bIHILy qucIIa.
CIIOBECHOM [[peacraBisior uyucna B
MHCTPYKIIUU YUUTENs [BUIe pa3psAHbBIX
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CllaraeMbIX ¥ HA000POT

[TpocThie

COCTAaBHBIC YHCJIa

u

3HaHue MPOCTHIX u
COCTaBHBIX YHCEIL.
Utenue u 3amuch MPOCTHIX U
COCTaBHBIX YHCCJI

UuTtaror, 3ammCHIBAIOT
COCTaBHBIC U TMPOCTHIC
qrCIIa

UuraroT, 3aMHCHIBAIOT
COCTaBHEIC
1 TIPOCTHIC YnCiIa

Buanl JINHUH. [ToBTOpenue reomerprueckux[Ha3piBatOT BUABI JUHUKAHA3BIBAIOT BUIbBI JIMHUH,
OTpe3ok, ayd, MOHSATUI: «TOUKAy, «IPSIMasi»,C OMOPOM Ha MaMATKY,BHINOJSAIOT  MOCTPOCHUE
rpsiMast KKPHUBasD», «OTPE30K», «Iy4»,BBIIOJIHSIOT IOCTPOCHUEIIMHUM 10  33JaHHBIM
KJTOMaHas, 3aKpPENUTHIMHUM 10  3aJaHHBIM[IapaMeTpam, MOJIb3YIOTCS
HaX0>XKJICHHUE JUIMHOWIapameTpam MOMEPTEKHBIMU
ITOMaHOW JTUHUU. CJIOBECHOM HWHCTPYKIUUMHCTPYMEHTAMU
3akpernieHue yMEHHUsAIe]arora, MOoJIb3YIOTCA(JIMHEHKa, YT OJIbHUK,
BBITIOJIHSTH MOCTPOEHUEMEPTEHKHBIMU LAPYJIIb)
TUHUHA (IPSIMOM JIMHUY, JTy4a,AHCTPYMEHTaMU
OTpe3Ka 3aJaHHOW JJIMHBL|(JIMHEIKA, YTOJIbHHUK,
HE3aMKHYTOM M 3aMKHYTOH[IMPKYNb); C TOMOIIBIO
IIOMaHoi) YUUTEIsI
CnoxxeHue u [loBrOopeHne  KOMIOHEHTOBBBINOIHAIOT BBINIONHAIOT  yCTHBIE U
BBHIYMTAHUE YHCEII B CJIOXKEHUS U BHIYUTAHUSI. MACbMEHHbBIC MUCbMEHHBIC
npexaenax 1000 3aKperuieHue MPUEMOBBBIUHUCIICHUS ~ CIIOKEHUSBBIUYNCICHUS.
CIIOXKEHWUS W  BBIYUTAHUSAM BBIYUTaHUS, PemaoT COCTaBHBIC
yucen B npenenax 1000,3anmuchIBalOT IpUMEpHI Bajlaud MO KPaTKOH
peleHue COCTaBHBIX[CTPOUKY. PemarorBanucu B 2-3 neiicTBus
apudmernyeckux 3aaay B 2-3MpocThie  3a7auyd  Ha
enCcTBUA HAXOXXJICHUE CYMMBI U
pa3HOCTH
Y MHOKEHME [ loBTOpEHUE ANrOpUTMAa|BBITIOIHSIOT 3anuchIBalOT NpUMEpHl B
TPEX3HAUYHBIX YMHOXEHUS TPEX3HAYHBIX[YyMHOKEHHE YHCEICTONIOUK, BBITOJIHSIFOT
HHCel Ha MHUCcesl  Ha  OJIHO3HAYHOE[TMCHMEHHO u ClyMHOKE€HUE TPEX3HAYHBIX
OJTHO3HAYHOE qucino. PermeHne  mpoOCTBHIX[IOMOLIBIO uricell Ha OJHO3HAYHOE
HHCITO Bajad Ha KpaTHOE CpaBHEHME: [KanbKymsiTopa. Pematorjuucno. Pemaror 3amaum
«Bo ckombko pa3 OonblieBagaud MPaKTUYECKOTOIPAKTUUECKOTO
MEHbIIIE)...7» CoJlep KaHuUs clcoiepKaHus c
BOIIPOCAMU: «Bojponpocamu: «Bo ckonbko
CKOJIbKO pa3 Oombliepa3 Oonblie (MEHbIIE)
MEHBIIIC) .M»  mol...?»
HATJISITHON W CIOBECHOM
MHCTPYKIIMHU YUUTENS
Jlenenne [ToBTOpEeHME anroputMaHa3piBatoT KOMMOHEHTHHA3BIBAIOT KOMIIOHEHTHI
TPEX3HAYHBIX NeNeHus] TPEX3HAYHBIX YUCENICHCTBUM TpHU JEJICHUUPICHCTBUNA TpPHU JI€JICHUH,
qUCE Ha Ha 0JTHO3HAYHOE YHUCJIO. BBITIOJTHSIOT JIeTICHUEPOTOBAPUBAIOT
0JIHO3HAYHOE Pemenue MPOCTHIX UMHCEIL. QITOPUTM JICTICHUS.
YUCIIO COCTAaBHBIX 3a7a4 Ha jAeynieHuePemaror mnpocTeie  HWPemarT  MpocThie |
Ha paBHbIE YaCTU COCTaBHBIE 3a/1a4M|COCTaBHBIE 3a/1a4u
MPaKTUIECKOTO MPaKTUIECKOTO
CoJIepKaHUsl Ha JIETICHUECOCP)KAHUSI HA JEJICHHE
Ha paBHbIE YacTH TIOHA PaBHBIC YACTH
HarJsIIHOW M CIIOBECHOM
MHCTPYKITUW YUIUTEIIS
B3anmuoe [TocTpoeHue BpImoIHSI0T BBINOIHSAIOT OCTpOEHUE
MOJIOKEHNE MepeCeKArOIINXCSI HMOCTPOCHHUE To[IIo 3a/IaHHBIM|
MPSIMBIX HA HeTepeceKaronrecs: MpsMbIX,3aJaHHBIM  apaMeTpaMiiapamMmeTpam




IMJIOCKOCTH

MMEPIEHIUKYIAPHBIX PSAMBIX.
O3HaKOMIICHHE CO 3HaKOM: L.
[ToctpoeHue B3aHMHO|
MePIEHIUKYISIPHBIX  TPSMBIX|

MepHeHIUKYISIPHBIX
MPSIMBIX  C
HYEPTEKHOTO YTOJbHUKA,
10 CIIOBECHOM

IMOMOIIBIOITPAMBIX C

MEePIEHIUKYIISIPHBIX
ITOMOILIBIO
YEPTEIKHOTO YTOJIbHUKA

C TOMOIIBI0  YEPTEKHOTOMHCTPYKLUUU YUUTEISA
YTOJIbHUKA, HU3MEPEHUE]
OTPE3KOB C TOUHOCTBIO JI0 MM
9 Haxoxaenue [loBTOpEHUE anroputrmalBocnpous3BoaaT B[BOCIIpOU3BOAAT B YCTHOM
HEU3BECTHOTO HAXOXICHUS ~ HEU3BECTHBIX[yCTHOM pEYd alrOPUTM[pEdH AITOPUTM
CJIaracMoro KOMIIOHEHTOB CJIOYKEHUS. [HaX 05K ICHUS HAXO0KICHUS
HazbiBanue KOMITOHEHTOB[HEU3BECTHOT'O HEHU3BECTHOTO
[pU  CIOXKEHUHM. PelieHneKoMIoHeHTa KOMITOHEHTA CJIaraeMoro.
YpaBHEHHMs, OCYIIECTBICHHUECIAraeMoro, nofHaxonar  Heu3BeCTHBIC
[IPOBEPKH. OIIOPHOI CXEME.[KOMIIOHEHTHI CJIaraeMoro,
Perenue MPOCTBIX nHaxomdar HEW3BECTHBIEPEIIAIOT 3a1a4u Ha
COCTaBHBIX 3a1a4 HaKOMIIOHEHTHI HAXO0KJICHUE
HAXOXKICHUE  HEU3BECTHOTrO[CIaraeMoro, MOHEU3BECTHOIO
CJIaraeMoro HATJIsATHOM Ta0IIUIIE,[KOMIIOHEHTA CIIaraeMoro.
BaIMCHIBAIOT YPAaBHEHUE,[3AMMCHIBAIOT ypaBHEHUE,
[IPOBOJSAT MIPOBEPKY. [IPOBOIAT MIPOBEPKY.
Pemraror  3a7auud HABBITOTHSAIOT
HaX 0KICHUE CXEMaTU4HbI PUCYHOK K
HEN3BECTHOTO Bamade. [lenarT KpaTrkyro
KOMITOHEHTA BANKCh K 33]1a4e
CJIaracMoro, o
HATJIITHOM U CIOBECHOU
MHCTPYKIIMHU YUUTES
10 |Haxoxnaenue [ loBTOpEHUE anroputmalBocrpousBoasT B[BoCcpou3BOAAT B YCTHOM
HEN3BECTHOTO HAX0YKEHUS HEW3BECTHOTO[yCTHOW pPEUH aJITOPUTM[PEUU AITOPUTM
YMEHBIIIAEMOTO KOMIIOHEHTa YMEHBIIIAEMOT0. [HaX OKICHUS HAX0KJICHUS
Ha3piBaHne  KOMITOHEHTOB,HEU3BECTHOTO HEHU3BECTHOTO
MpY BBIUUTAHUU. PelleHneKoMIOHEHTa [KOMITOHEHTa
YpaBHEHHsS, OCYIIECTBICHUE[yMEHBIIIAEMOTO, nofymeHsbIaemoro. Haxonsar
[IPOBEPKH. OIIOPHOM CXEMeE.[HEU3BECTHBIE
Permenne  apudmerndeckux[Haxomiar HEHM3BECTHBICKOMIIOHEHTHI
Bajau c COCTaBJICHUEM|[KOMITOHEHTHI YMEHBIIAEMOT0, pEelIatoT
KpaTKON 3arucu HalyMEHBIIIAEMOTO, Balayl Ha HAaxOXJICHUE
HAaXO0XIECHUE  HEU3BECTHOIOBANMCHIBAIOT YPABHEHHE,HEM3BECTHOTO
KOMITOHEHTA TPOBOISAT MIPOBEPKY.[KOMITOHEHTA
PematoT  3a7aud  HalyMEHbBIIAEMOTO.
HAX 0XKICHUE 3anuchIBalOT ypaBHEHHE,
HEU3BECTHOTO [TPOBOJIAT MIPOBEPKY.
KOMITOHEHTA BEITIOTHSIOT
YMEHbIIIAEMOT 0, MO[CXEMaTUYHbIA PUCYHOK K
HArJISIAHOM M CIIOBECHOMBanave. [[enarT KpaTkyro
MHCTPYKIIMY YYUTENsl  BalluCh K 3aj7aue
11 |[HaxoxnaeHue [loBTOpEHUE anroputmalBocnponus3BoaaT B[BOCITpOM3BOAAT B YCTHOM
HEU3BECTHOTO HAaXOXICHUS  HEU3BECTHOTO[yCTHOM pEYU aJrOpUTM[pEdH AITOPUTM
BBIUUTAEMOTO KOMITOHEHTA  BBIYUTAEMOTO. [ HAXOXKICHUS HAXOKICHHUS
Pernenue YpaBHEHUS,[HEU3BECTHOTO HEN3BECTHOTO
OCYIIECTBJICHUE MIPOBEPKHU.  [KOMITOHEHTA KOMITOHEHTA
3akpernieHne yMEeHUsl PellaThBbIUUTAEMOTO, MO[BBIYMTAEMOTO.




ypaBHEHHUS,  OCYIIECTBIIATH
[POBEPKY.

BakperuieHne yMEeHHsI peliaTh
[POCTHIC u COCTaBHBIC

apru(MeTHIeCKUE 3a1a9u B 2-
3 nelTBUA

OIIOPHOM cXeMe.
HaxonsaT Heus3BecTHBIC
KOMITOHCHTEI
BEIYUTACMOTO, 1o
HATJISTHOM TalIuIE,
BalCHIBAIOT YpaBHEHUE,
[TPOBOJIST MPOBEPKY.
Pemaror  3agaud = Ha|
HaX0XKJICHUE
HCH3BESCTHOTO
KOMIIOHEHTA
BEIYMTAEMOTO 1o

HATJISITHOM M CJIOBECHOU
MHCTPYKIIMU YUUTES

Haxomsat HEU3BECTHBIC
KOMITOHCHTEI
BHIYUTAEMOr0,  PEHIAIOT
BaJauyyd Ha HaXO0XKJICHUC
HEHU3BECTHOI'O
KOMIIOHCHTA
BLIYMTACMOTO.
3anuchIBalOT ypaBHEHHUE,
[IPOBOASAT MIPOBEPKY.
BrimoaHsAroT

CXEMaTUYHBI PUCYHOK K
Banaye. J[enarT KpaTKyro
BaliCh K 3a/1a4e

12  [lepnenaukynspusl 1 ITocTtpoenue BaeinonaHsaoT BBITIONHAIOT TIOCTpOEHUE
€ JIMHUU NEepIEeHAUKYIIAPBIX JMHUHA IO[IOCTPOEHHE 0o 3aJJaHHbIM
3aJlaHHBIM [TapaMeTpam BaJlaHHBIM [apaMeTpaMmapaMeTpam
NEePIIEHIUKYISIPHBIX MEePIEHANKYISIPHBIX
NPSMBIX C  TOMOLIBIONPAMBIX € TOMOIIBIO
YEPTEKHOIO YroJbHUKA,UEPTEKHOTO YIOJIbHUKA
C IOMOIIBIO YUUTEIIs
13  Bxonanas 1 OneHrBaHME U NPOBEPKABBINONHAIOT  334aHUSBBINOIHAIOT 3aJjaHus
KOHTPOJIbHASI YPOBHSI 3HAHUMKOTPOJIBHON paboThl (CKOHTPOJIBHOM paboThI.
pabora Ne 1 1o oOyuarommuxcs no teme: «BcemoMoripio [ToHUMaOT MHCTPYKIMIO
TeMe: «Bce nerictBus B npenenax 1000» [kanbkynaropa). K Y4eOHOMY 3aJIaHUIO0
necTBus B [ToHMMaIOT UHCTPYKLIUIO
npenenax 1000» K y4eOHOMY 33/1aHUIO
14  |Ananu3 1 Oznakomienne ¢ Mepamullonb3yrores TabnuueiHa3piBatoT MepBhl
KOHTPOJIbHON M3MepeHus: (UIMHBI, MAaccChl,Mep U3MEPEHUS (JUTHMHBI,U3MEPEHUs (UTMHBL,
paboTHI. Pabora| CTOUMOCTH, BPEMEHH ).MACCHI, CTOUMOCTH,MACCBI, CTOUMOCTH,
HaJ OLIMOKaMHu. HazpiBaHuEe H3BECTHBIX MEPBPEMEHN), BPEMEHM), YMEIOT
[TpeoOpa3oBanue M3MepeHus: (IJIMHBI, MAacchl,IPeoOpa3OBbIBAIOT npeoOpa3oBbIBaTh YHUCIA,
qrced, CTOMMOCTH, BPEMEHM .MU CIIa, TOJyYEHHBIE TPUIIOJIyYECHHBIE npuy|
[OJIyYEHHBIX  IIpU [TpeoOpa3oBanue YHCEJ,U3MEPEHNN C TOMOILBIOM3MEPEHUHN
M3MEpHUU MOJIYYEHHBIX MPU U3MEPEHUU,yIUTENS
peueHue 3a1a4
MPaKTUYEKOr0 COJIeP KaHUs
15 |Cnoxenue nl 3akperuieHue  cioxeHus uHaseiBaroT enuHunblHa3bBatOT €IMHULIBI
BBEIYUTAHUE YHCET, BBIYUTAHUS YHCEeJ,U3MEPEHUS C ONOPON HaU3MEpeHUsl.
MOJYYEHHBIX  TPH MOJTyYEHHBIX MPH U3MEPEHUU,TabIuIly «MepbICKIIabIBalOT u
M3MEpEeHUN Ha3bIBAHUE MEpP M3MEPEHUs,U3MEPEHUD). BBIUUTAIOT quca,
peieHue 3a1a4/CKIa1bIBalOT UOJTy4YEHHbIE npu
MPAKTUYECKOIO COJIEPIKaHUs [BBIYUTAIOT 4uClia,i3MEPEHNUH, JIeNaoT
[OJIy4E€HHBIE PUBAIUCH npuMepa B
M3MEPEHUH 110 00pasIly. (CTOJIOUK.
Pemaror npoctelelPenaror IIPOCTHIE

aprdMeTHIECKHE

coAepKaHus H
HaXO0KJIEHUE
CTOMMOCTH,

Bagadyun HpaKTI/I‘-ICCKOF(a)JHpaKTI/I‘-IeCKOF ()

apruMETHYECKUE 3aTauH|

CoZepIKaHUS HA
HAaXO0XXJIEHUE CTOMMOCTH,
HEHBI, KOJIMYCCTBA

IHCHBI, KOJMYCCTBA, C




MMOMOIIIBIO YYHUTCIIA

16

[Toctpoenue

X JTAHUA

[EePIECH UK YIISIPHBI

[Toctpoenue BrimonHsoT

MEPIEHIUKYISIPHBIX  JIMHUMIIOCTPOCHUE

10 3aJJaHHBIM MIapaMeTpaM  [[1033JJaHHbIM
rapamerpam
MEPIEHANKYJIPHBIX
MPAMBIX JIMHUN C

MOMOIIbIO  YEPTEIKHOTO|
YTOJIbHUKA, C MOMOIIbIO
YUUTENs

BBINOMHSIOT TMOCTpOEHUE
1o 3a/1aHHbBIM
rmapamerpam
MepHeHIUKYISIPHBIX
MPSMBIX JIMHUAIN c
[MOMOILBI0  YEPTEKHOTO!
YTOJIbHHUKA

Paznea 2. Teicsiua. Hymepanus unces B nmpeaeaax 1 000 000. 'eomeTrpuyeckuii maTepuaJ. (33 yaca)

17  |YcTHas nll Beenenne noHATUAUNTAOT, 3amuchIBaIOT,UNTaroT, 3aMHMChIBAIOT,
MAChMEHHAs «MHOTO3HAYHbIE YHUCIIay,M0JIy4al0T, CPaBHUBAIOTIIONYYAIOT, CPaBHUBAIOT
HyMepanus B O03HAKOMJIGHHE C YTEHHEM Hpa3psAgHble  €IUHUIBIPA3PsIHbIC €IMHULIB]
mpenenax 1 000 BaIMCHIO MHOTO3Ha4HbIXgHCIa B mnpeaenax 10uucina B mpeaenax 1 000
000 uucen B npeaenax 1000000. 000, C nomol1tpr0000. Pacnomararor yucnal

Cuer Pa3psAIHBIMUYIUTENS B MOPSIIKE BO3pACTaHUs U
eAMHULIAMU (enuHuIAMMY| yObIBaHUS

TBICSY, JICCATKAMU  THICSY,

COTHSIMU THICSY)

18 [Tabmmma kmaccos ull 3HAKOMCTBO €  KJIacCaMH[3alMCHIBAIOT 4YHCIa B{3aMUCBIBAIOT 4YHUCIA B

pa3psiioB Thicsd, MWIIMOHOB. Yrtenuenpenenax 10 000 Bopeaemax 1000 000 B
171 3alMCh MHOTO3HAYHBIXTAOMUIly  KIACCOB  HMTAONUIly  KJIaccoB W
4rcel B TaOJMIy KJIaccOB HPa3psioB, YUTAIOTPA3PSIOB, YHUTAIOT YHCIA
pa3psiIoB. yucia (B mpexaenax|(B npenenax 1 000 000).
OTcunThIBaHUE, 10000). IMpucuutsiBatoTIIpricuUTHIBAIOT u
MPUCUYUTHIBAHUE  Pa3psSIHBIXHU OTCUUTHIBAIOTOTCUUTHIBAIOT PA3PSIIHBIC
equuuil B ipegenax 1000 000 pa3psiaHbie €AuHUIBI BEAWMHUIBI B mpeaenax |

npenenax 10 000 000 000

19 |Paznoxenue umcenl 3anuch NONHBIX|PackmanpBatOT  yHcnaPacKiIaibIBalOT YHCTa HA|
Ha pa3psIHbIE] MHOTO3HAYHBIX YHCEIL. Ha paspsIHbIEpa3psAIHbIE  Claraembie,
cliaraembie Pasnoxxenue qucen HalcJlaraeMele, ONPENEISAIOT KOJIUYECTBO!

pa3psiTHbIe cJIaraeMeble,|0NpeeIIsIFOT Pa3psSAHBIX  SAVHHI U
onpenerIeHue KOJMYECTBAKOINYECTBO Pa3psAHBIX0O0IIIee KOJIMYECTBO
paspsIHBIX €IUHUIl U OOIIee/eTMHHUIL u oO11eee IMHMIL, IECATKOB, COTEH.
KOJIMYECTBO €AMHUIL,KOJIUYECTBO €MHMUIL,3aUChIBAIOT  YHUCNIa B
NECSITKOB, COTEH MeCATKOB,  COTEH  BPa3psAHYIO TaOIHILy

rpeaenax 10 000.

3anmuChIBAIOT YHCTA B

paspsaHylo TabmuIly, C

oropoid  Ha  oOpaszer]

(paspsigHas Tabnuia)

20 [[Toctpoenwue 1 [Toctpoenue BoinonHsoT BoInonHsAIOT TOCTpOeHuE
MEePIEeHIUKYIISPHBI MEPIEeHIUKYISAPHBIX JIMHUHIOCTPOCHUE oo 3aJIaHHBIM
X JTAHUH M0 3aJJaHHBIM TTapaMeTpaM [BaJaHHBIM IMapaMeTpaminapaMmeTpam

MePIEeHIUKYISIPHBIX MEPICHIUKYISIPHBIX
MPSAMBIX JIMHUHN CIPSIMBIX JIMHUN C
[MOMOIIBI0 YEPTEKHOTOMOMOIIBI0  YEPTEKHOTO
YTOJIbHUKA, MO[yTOJIbHUKA
CIIOBECHOW WHCTPYKLIUU
YIHTEIS

21 [lonyuyenme umcenl 3anuch HETOJHBIX|3aMUCBHIBAIOT TOJIHBIE H[3allMCHIBAIOT TOJHBIE H

9



u3 pa3psAIHbIX
ClIaraeMbIX

MHOT'O3HAYHbBIX
[Tonyuenue qucen u3
Pa3psAIHBIX CJIaraeMbIX B
npenenax 1 000 000

YHUCCII.

HETIOIHbIC
MHOTO3HAa4YHbIE  YHCIIA.
[IpencraBisaoT 4ucia B
BUJIC CYMMBI pa3psiiHbIX
CJIaracMbIX

HCIIOJIHBIC MHOI'O3HAYHBIC
yuciaa IHOJ  JUKTOBKY.
[IpencraBisaor uucina B
BUJEC CYMMBI pa3psIHBIX|
CJIaraeMblX.

22  Oxpyraenue yucen (1 O3nakomiieHHe ¢ NpaBWIOMOKPYIJSIOT uucia  BOKPYIISIIOT — 4uMcia B
okpyrieHuss  uucen  gofpenenax 10 000 pofopenemax 1 000 000 no
IECSTKOB, COTEH, EAUHHI|yKa3aHHOTO pa3psiialykazaHHOTO
THICS. (ecsATKOB, COTEH,[pa3psAaa(aecATKOB, COTCH,
OkpyrieHue  uyucen  JOAWHMI  ThICSY)  CEAUHUIL TBICSY).
MECATKOB  COTEH, EAMHUIJIOMOILBIO yuntens.Micnonp3yloT B 3amucu
THICSY. Mcronb3yloT B 3alMCHUBHAK OKPYIJICHUS  («=»)
Cuer eAMHUIIAMU,3BHAK OKPYTJIEHUS («=») [CUunuTaroT STUHHUIIAMHU,
ImecsiTKaMu, COTHAMU,|CUUTAIOT  €IUHHUIAMIL[IECATKaMH, COTHSIMH,
CIMHUIIAMA W JIeCATAMUICCATKAMH,  COTHSMU,CIUHUIIAMH U JECSITKAMU
ThICSIY B MPSIMOM  H|eAUHUIIAMH ThICAY B[fBICSY B  MPSIMOM H
oOpaTHOM  HOpsAAKE  OT[IPIMOM U 0OpaTHOMOOpPaTHOM HOpSAJKE OT
BaIaHHOTO qrcna Jo[mopsiike OT 3a/laHHOTOBalaHHOTO  Yucia [0
BamanHoro B npenenax 1 000umcna o 3agaHHOTO BRajaHHOTO B mpeaenax 1
000 npeaenax 10 000 000 000
23  [[loctpoeHue 1 [Moctpoenune mapamuienbHBIX[Pa3THIarOT BUJIBIPa3THNIArOT BU/IBI
MapauienTbHbIX ITUHUI 1o 3a/IaHHBIMTPEYTOJIbBHUKOB MOTPEYTOJIbHUKOB 1o
THAMA rmapamerpam BEJIMYMHE  YIJIOB,  CBEIHYHHE YIJIOB.
OIopoi Ha oOpasell. BbINOMHSAIOT TOCTPOEHUE
BrImonHSIOT TPEYTOJILHUKOB 1o
MOCTPOCHUE BaJlaHHBIM CTOpPOHAM C
TPEYTrOJILHUKOB MOMOMOIIBI0  IHPKYJIS U
3alaHHBIM CTOPOHAM CITUHEHKHU
MMOMOIIBIO0 IUPKYJIS H
IMUHEHKN UCIIOINB3YS
oOpasen
24  (CpaBHenwue uucen (1 3anuch qrcen B[3aMKCHIBAIOT 4YHCNa B3aNMCHIBAIOT 4YHCIA B
npexaenax 1 000 000. npeaenax 1 000 000 cmpenemax 1 000 000.
CpaBHeHUe qucen Bormopoir Ha oOpasei..CpaBHUBAIOT qHCIa
mpeaenax 1 000 000 c/CpaBuuBaror umcia Bpopeaenax 1 000 000
ornopoil u 0e3 omopsl Hapenenax 10 000,
radiuiy KJIaCCOB WBaNKChIBasi B TaOIUILY
a3psIoB KJIACCOB U Pa3psiIOB
25 |Pumckas 1 [ToBTOpEeHME 3anucuO003HaYaIoT, 0O0603Ha4aroT,
HyMepaius PUMCKUX TH(P, U3YYCHHBIXBAMKUCHIBAIOT M YUTAIOTRAMKMCHIBAIOT U UYUTAIOT
paHee (1-X1),pumckue mudpsr 1- XXpumckue nudpsr I- XX
03HAKOMJICHHE C PUMCKHMH [0 00pasily
aucaamu XI11-XX
26 |Cnoxenue umncen B[l [loBTOpEHME 3anmuculPemaT npuMepbl To|PemaT MOpUMephl 10
npenenax 10 000 pUMcKUX 1UGpP, U3YYCHHBIX@ITOPUTMY QIITOPUTMY IHUCBMEHHOTO
0e3 nepexoja paHee (1-X1),mucemenHOTO CITOKCHHUSL. Pemmarot
uepes paspsia 03HAKOMJICHUE C PUMCKUMU [CIIOKCHUSI. PemrarotBamaun Ha HaxoXIeHHE
YCTHBIE u qucitamu XI-XX BaJlayd Ha HAaxXOXKJIEHUECYMMBbI B 2-3 JEUCTBUS C
MACbMEHHBIC CyMMBI B 1-2 NeHCTBUAIOMOIIBIO alropuT™Ma
CITydan) C TIOMOIIBIO ANTOPUTMA[TUCEMEHHOTO CIIOKEHUS

MHUCbMCHHOT'O CIIOKCHUS

10
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TpeyroiabHuUK.
133791051
TPEYTOJILHUKOB 10
BEJIMYMHE YIJIOB U
10 JUIMHAM CTOPOH

[IocTpoeHKe TPEYroJbHUKOB
[0  3aJaHHBIM  JUIMHAM
CTOPOH.

Kaccudukamms
TPEYTOJIHHIUKOB 10|

BEJIMYMHE YIJIOB U JUTMHAM
CTOpOH

ITMHENKHA

Pa3znngaror BUIBI
TPEYTrOJIbHUKOB TI0
BEJIMYUHE  YIJIOB M|
TUTMHE CTOPOH, C OTIOPOH|
Ha oOpa3zerl.
BeIoOTHSIOT
[MOCTPOCHUE
TPEYrOJIbHUKOB IO

3aaHHBIM CTOPOHAM C
MIOMOIIBIO IUPKYISA |
UCTIOJB3Ys
MIOMOIIb YYUTEJIS

Pa3znngaror BUIB]
TPEYroJIbHUKOB 10
BEJIMYUHE YTJIOB 71

JUTMHAM CTOPOH.
BBINOJIHAIOT MOCTPOEHHE
TPYTOJIbHUKOB 0|
3aJaHHBIM CTOPOHAM C
[OMOILBIO  LIMPKYIs U
IMTMHENKHU

28 [CnoxeHue 4mcen B 3HAKOMCTBO C IMHCbMEHHOT'O[BBIMONIHSIIOT [ToBTOpSIIOT JITOPUTM
npenenax 10 000 ¢ CII0YKEHUS qyucell B[IMCbMEHHOE CJIOKEHUECIOKEHUS qucell B
[Iepexo oM  4epe3 mpeaenax 10 000 caucen. Pematorjupenenax 10 000 ¢
pa3psin [IEPEXOIOM YEpe3 pa3psAA[IpOCTbIE U COCTABHBIEIEPEXOIOM YEPE3 paspsia.

Pemenue IIPOCTBIX upagaud B 1-2 nedcTBUA[BBINONHAIOT MUCHMEHHOE
cocTaBHBIX 3amad B 2-3B mpexaenax 10 000 clcmoxenue qucen B
[ICHICTBUSI HA HAXOX/ECHHUE[IEPEX0I0M yepesfupenenax 10 000 ¢
CYMMBI II0 KpPaTKOW 3amucH[pa3ps nepexoaom uepes 3 - 4
B npenenax 10 000 ¢ mepe IIECATUYHBIX paspsiaa (c
XOZI0M 4epe3 paspsiz BallUCbIO  IIpUMepa B
CTOJIOMK).
Pemator  npocTtele
COCTaBHBIE 3a1aud B 2-3
eCTBYSI HA HaXOXKICHUE
CYMMBI IO  KpaTKOW
Banucu B npeaenax 10
000 c mepexomom uepes
aspsg

29 [Berumranme uymcen 3HaKOMCTBO € NMUCbMEHHBbIM[PemmaoT npuMepsl Mo[PemiaroT  mpumepsl 1O
B rpenenax 10 000 BEIYUTAHUEM QIITOPUTMY AIITOPUTMY ITHUCBMEHHOIO
0e3 nepexo/a HEeThIPEX3HAYHBIX YKcel 0e3[IMChbMEHHOIO BHIUATAHUS. Pemaror
Hepes paspsn [epexo/ia yepes paspsl. BBEIUNTAHUS. BaJaud Ha HaxOXICHHE
YCTHBIE 51 PerieHne cocTaBHBIX 3ajadPemiaroT  3aadyd  HapasHOCTU B 2-3 nelicTBUA
[M1ICbMEHHBIE B 2-3  felicTBHA  HaHAXO0XJIEHUE Pa3HOCTH BC IOMOILBIO aJIrOpPUTMA
ClIy4dan) HaxoXJeHue pasHocTu Bfl-2 necTBUs C[IMCBMEHHOTO BHIYMTAHUS

nepenenax 10 000 [IOMOILBIO  AJIFOPUTMA
[TICbMEHHOTO
BBIYATAHUS

30 [Berumranme uwmcen 3aKkperieHye npuémMoB[Ha3bpIBat0OT KOMIIOHEHTHI[BOCIPOU3BOIAT B YCTHOMN
B rpenenax 10 000 HaX0XK/IEHUS HEU3BECTHBIXIEHCTBUN BBIYMTAHMS C[pEUU KOMITOHEHTBI
C IIEPEXOJIOM uepes KOMIIOHEHTOB ~ CJIaraeMoro.jonopoii Ha cxemy. IlojelicTBuii, pu
pa3psin 3aKperieHue PELIECHUAHATIIATHON U CIIOBECHOW[BBIYMTAHNHN. 3aIllUCBIBAIOT
Haxoxenue [IPUMEPOB Ha OCHOBE CBS3UMHCTPYKIIMM TI€laroraji pelaroT YpaBHEHHS,
HEU3BECTHOTO CYMMBI M CJIaracMbIX,BallMChIBAIOT M PELIAIOT|PEIIAOT  MPOCTBIE U
ClIaraeMoro pereHue MIPOCTBIX U[ypaBHEHUS, pelIalT/IcCOCTaBHbIE 3a7a4u

COCTaBHBIX 33]a4 [IPOCTBIE U COCTABHbBIE
Bagadn

31 [Berunranue uymcen OTpaboTka HaBBIKOB[BBIMOIHAIOT BEITOTHAIOT MUCBMEHHOE
B npenenax 10 000, [IMICbMEHHOI'O  BBIYUTAHMUS.[IMCbMEHHOE BBIUUTAHUEBBIYUTAHUE YUCEL.
ocoOble cilydau: ¢ PerieHre  npuUMEpOB  CMHCEN. Pemmaror  3amaum = Ha
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[EpeXoOM  dYepes
paspsa B JIBYX
pa3psiiax, rje
OTCYTCTBYIOT
CIMHUTBI B
pa3psaax

YMEHBIIIAEMOIr0, B
cepesiHe
YMEHbIIIAEMOT0
CTOUT €IUHHUILIA

0COOBIMU

BEITUTAHUS.
Perrenne coctaBHBIX 3a7ad
B 2-3 NEUCTBUA Ha
HAXOXXJIEHUE pa3HOCTU B
nepenenax 10 000 ¢
[IEPEXO00M Uepe3 pa3psi

CIIy4asMU

Pemraror 3amaunm Ha
HaX 0’ JIECHUE PA3HOCTH B
1-2 JIEUCTBUSA c
[TOMOIIBIO  AJITOPUTMA
M CHMESHHOTO
BHEIYHUTAHUS

HAXO0XICHUE Pa3HOCTH B
2-3 nefcTBUS C IIOMOIILIO
aJIFOpI/ITMa IIMCBMCHHOT' O
BEIYUTAHUS

32  [Berunranue uymcen OTpaboTka HaBbIKOB[BBINOJIHAIOT BBITTOJIHAIOT MUCBMEHHOE
B rnpenenax 10 000 [IMCbBMEHHOIO  BBIYUTAHUSA.[IUCBMEHHOE BBIUUTAHUEBBIYUTAHNE YUCEIL.
C IEPEXOJ0M Yepe3 Pemenue  npuMEpoOB  HAHUCE. Pemaror  3agaunm Ha
pas3psia. BEIUMTAHME W3  KpyribIX|PemaroT  3ajauyum  HAHAXO0XKJICHHE Pa3HOCTH B
Beruutanue u3 YHCEIL. HAXO0XJICHUE PA3HOCTH B|2-3 ACUCTBHSI C IIOMOIIBIO
KPYTJI0ro yucia Perienne cocTaBHBIX 3ajadfl-2 JENCTBUA ClUITOpUTMa IMHUCbMEHHOTO
B 2-3 NEUCTBUA HA[lIOMOILBI0  AJrOPUTMABBIYUTAHUS
HAXO0KJEHUE PpAa3HOCTU B[IHUCbMEHHOTO
nepenenax 10 000  clpprunTanus
[IEPEX0J0OM Uepe3 pa3psij
33  [Beicora BakperieHne YMEHU|BBIMONTHAIOT BEIMOTHSAIOT TOCTPOSHHE
TpeyrojbHUKA BHITIOHSTH MIOCTPOEHHUE[TIOCTPOCHUE TPEYrOJIbHUKOB o
TpPEYroJbHUKA. TPEYrOJILHUKOB IIOBaJaHHbIM JUIMHaM
(O3HaKOMJICHHE C TIOHATHEM [aJaHHBIM JUIMHAMICTOPOH, C  TIOMOLIBIO
BsIcoTay, IIPOBEACHUECTOPOH, C IOMOIIBIOUMPYIS WU JIMHEHKH.
BHICOTA B TPEYTOJIbHUKE [IAPKYJIS nmaf[IpoBonaT  BBICOTY B
TPEYrOJIbHUKE IIO[TPEYT OJIbHUKE
HaTrISITHOM U CJIOBECHOM
MHCTPYKIIUU YUUTEs
34  [[IpoBepka 3aKpericHue YMEHMABANNCHIBAIOT NIPUMEPBI3aNINCHIBAIOT IPUMEPHI B
CIIOKEHUS BBITIOJIHATH MIPOBEPKY[B CTPOUKY. BBIMOIHAIOTICTONOUK. Beimonnstor
BBIYUTAHUEM. CJI0KEHHUS BBIYUTAHUEM[TPOBEPKY CIIOKECHUSI[[IPOBEPKY CII0YKEHHUS
[ [poBepka Hepe3 3HAaHWE KOMIIOHEHTOB[BBIYMTAHUEM U[BBIYUTAHUEM
CIIO)KEHUS  IIyTEM CJI0’KEHHUS HAa000pOT, ¢ ONOpol Ha
[IEpECTAaHOBKHU oOpaszel] Npu MOMOILU
CJIaraeMbIX KaJIbKYJIATOPA
35 [Haxoxxnenue 3aKkperieHye npuemalHa3pIBatoT KOMIIOHEHTHI[BOCIPON3BOIAT B YCTHON
HEU3BECTHOTO HaXO0XJIEHUSI HEU3BECTHOIO[IEHCTBUH, pHjpedn KOMITOHEHTBI
BBIYUTAEMOTO BBEIUNTAEMOTO. BEIUNTAHUU HO|eNCTBUH, pu
3aKpericHue yMeHMsHArIsAHOM cxeMme. [loppruanTanuu. 3anuchbIBarOT
peiarsb IIPOCThIE W[HAIJISITHOW M CIIOBECHOWM  PEIIAOT  YPABHEHUS,
COCTaBHBIE 3a/1a4l MHCTPYKLIMM  YYUTEIAPEIAOT  IPOCTBIE U
BANKMCBHIBAIOT W PENIAIOTICOCTABHBIE 3aa4H
ypaBHEHUS, pemaroT
[IPOCTBIE W COCTaBHbBIE
Bajaun
36 [[IpoBepka 3aKperieHne YMEHHU[3alMChIBAIOT TMPUMEPHI3aNKCHIBAIOT MpPUMEPHI B
BBIUNTAHWS BBITTOTHSTh MIPOBEPKY[B CTPOUKY. BBINOIHAIOTICTONOUK. Beinonustor
CII0KEHUEM BBEIYUTAHMS CIIOKEHUEM [IPOBEPKY  BBIUUTAHUSA[IPOBEPKY BBIUHUTAHUS
CII0’)KEHUEM U[CIIOKEHUEM

HAa00OpOT, C OMOpPOil Ha

oOpaszer] mpu MOMOIIU
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KaJIbKYJIITOpa

37  [KonTponpHas O1LeHUBaHUE ABBITONHAIOT  33MaHUS|BBITOIHSIIOT 3aJaHus
padota Ne 2 mo [IPOBEPKAypPOBHS 3HAHUHKOHTPOIBHOM pabOTHI (CKOHTPOJIBHOH  PabOTHI
reme «CloxeHue u OOy4aroluxcsi MO  TeMe:[IOMOIIbIO [[oHMMarOT HHCTPYKLUIO
BHIUUTAHUE B «Clio)KeHue M BBIYMTAHUE B[KAJIBKYJISATOPA). K yueOHOMY 3a/1aHUIO
npeaenax 10000y npeaenax 10 000» [TonnMaroT

MHCTPYKITUIO K
ydeOHOMY 3a/IaHHIO

38 |Anamus BeimonHeHne paboThl  HAABBIMOTHSIIOT pabory[Brimonustor paboTy Han
KOHTPOJIBHOMN onOKkaMu.  3aKperuieHueHa olnOKaMu,OIIMOKaMH,
paboTHI. Pabora COOT HOILICHUS MEp,[KOPPEKTUPYIOT  CBOIOKOPPEKTUPYIOT CBOIO
Ha/l OLIMOKaMHU. [10JTy4EHHBIX MIPU[IEATENBHOCTh C YYETOM|IEATEIbHOCTh C YYE€TOM
CnoxxeHue u 3MEpPEHUN JUTUHBL, [BBICTABJICHHBIX BHICTABJICHHBIX
BEIUMTAHUE YHCE]I, Maccel(1cM=10 MM, 1M=10Hemo4eToB. HETOYETOB.

[10JTYYEHHBIX M, 1 1=1011). BBIMOJHAIOT BBINOJHAIOT MMCbMEHHBIE
M3MEPEHUN JJIUHBI Pemenue MIPUMEPOB[IUCEMEHHbIE BBIYKCIICHUS CIIOKEHUS U
MaCCBI c preMamMmu YCTHBIX U[BBIYUCIICHUS] CJIOKEHUSABBIYUTAHUS qucern,
MpeoOpazoBaHUEM [IMCbMEHHBIX  BBIUMUCICHUN[d BBIYUTAHUSA YHUCEIL[IOTYUYEHHBIX npu
CIIOXKEHUS ¥ BBIUUTAHMUS )[IOTYyUYEHHBIX MPUM3MEPEHUN 1-2
HKCesl, IMOJYYEHHBIX MpU3MEPEHUN 1-2lenMHUIIaMU  CTOMMOCTH,
3MEepeHun 1-2 eAMHUIAMUIUHUIIAMUA CTOUMOCTH,|TJTMHBI MaccChl, c
IJIMHBL, Macchl C{IUTMHBI MaccChl, ClIoCIe1yoIuM
[10CIIETYIOLIUM [TIOMOIIbIO YUUTENS peoOpazoBaHuEM
npeobpazoBaHUEM pe3ysbTara
€3yJIbTaTa

39  [IpsaMoOyroabHUK. O606menne  3HaHuii  o[lloka3piBaroT BbINOMHAIOT MOCTPOEHUE
BricoTa PSIMOYTOJIbBHUKE H  €rojIpsMOYTOJbHUK MOMPSMOYTOJIbHIKA To|
MPSMOYTOJIbHUKA HIIEMEHTAX. KApTUHKE. BpINOIHAIOT3a1aHHBIM JUTMHAM|

[locTpoenue [MOCTPOCHUE CTOPOH, TIPOBOJISIT BHICOTY|
PSIMOYTOJIbHUKA NOIPSIMOYTOJIbHUKA OB MPSMOYTOJIbHUKE
BaJJaHHBIM JIJTHHAM CTOPOH,3aJaHHBIM JUTHHAM|
[IPOBEJICHUE  BBICOTHI  B|CTOPOH, MIPOBOJIAT
PSIMOYTOJTEHUKE BBICOTY B

MPSIMOYTOJIbHUKE 1o|

HaTJISITHOM M CIIOBECHOM

WHCTPYKIIUU YUUTEIS

40  |[HaxoxnmeHue 3aKperieHue npuemaHa3bIBalOT KOMIIOHEHTHIBOCIIPOU3BOIAT B YCTHOM
HEWU3BECTHOIO HaXO0KJIEHUS HEU3BECTHOTO[IEHCTBUM, npujpedn KOMITOHEHTB]]
YMEHBIIIAEMOTO BBHIYUTAEMOTO, pelIeHuEeBBIYNTAHUN MOJTIEHCTBUM, pu

MPOCTHIX M COCTABHBIX 3afauHariasgHo cxeme. [loBelunTaHuM. 3anuChIBAIOT
HAarJSITHOW M CIIOBECHOMM  PEIIAIOT  YpaBHEHHS,
MHCTPYKIMUA  YYUTENSPElIaloT  MPOCThIE U
BaMMCBHIBAIOT M PENIAIOTICOCTABHBIE 3a/1a4l
YpaBHEHUS, pemaroT
MPOCTHIE M COCTaBHBIC
3ajauun

41  |BzaumHoOe DopMupoBaHue BBITOHSIOT BBITTOIHAIOT MOCTPOCHME
MOJIOKEHUE [IPE/ICTABIICHUM O MOHSATUHU[IOCTPOCHUE  MPSAMBIX[IPAMbBIX JIMHUW, HAXOIAT
MpSIMBIX JIMHUK B rOPU30HTATBHBIX, TMHUH,  HaXoIsIT BB OKpY>KaroIen
[POCTPaHCTBE BEPTUKAJIbHBIX H|OKPYIKaIOIIEH 0OCTaHOBKE TMpSIMbIE B

HAKJIOHHBIX ~ OTPE3KOB, H|0OCTAHOBKE TMPSMBIE B[IPOCTPAHCTBE u
[IPSIMBIX, (bopMUPOBaHUE[TPOCTPAHCTBE C300paxaroT Ha
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YMEHHI HaXOAMTh UX B[IOMOIIBIO YUUTEIS [JIOCKOCTH
OKpY Karomed 00CTaHOBKE U
M300pakaTh HA MJIOCKOCTH

42  |(Cnoxenue y 3aKperaeHue COOTHOIIEHUAICIONb3yoT npuHas3biBatoT Mepb]
BBIUUTAHUE YHCEl, Mep,  IOJIyYEHHBIX  IPUHEOOXOIUMOCTH M3MEpEHUs JUINHBI,
[OJIyYUEHHBIX  IIpU M3MEPEHUHU JUIMHBI, MAaCCHLTa0JIUIly COOTHOLICHUSMACCHI, CTOMMOCTH U HUX
M3MEPEHUH JJINHBI, CTOUMOCTH. PemenueMmepsl U3MEPEHUSACOOTHOLLICHHE.

Macchbl, CTOMMOCTHU [IPUMEPOB IIpUEMaMU|(ITTUHBI, Mmacchl,[IpeoOpa3oBbIBatOT
C YCTHBIX M NHUCBbMEHHBIXCTOMMOCTH, BPEMEHH)UUCIIA, IOJyYEHHbIE IPH
npeoOpa3oBaHuEM BBIYVCIICHUN cl[Ipeobpa3oBbIBaOT M3MEPEHUU. Pemaror
KPYIHBIX Mep B npeoOpa3oBaHUEM KPYIMHBIXUUCIIA, T0JIyY€HHbIE IPUIPUMEPHI npueMamu
MeJIKHe U Ha000poT Mep B MeNKue 1 Hao0opoT (1ju3mMepeHnn ¢ onopoi HAYCTHBIX M MHCbMEHHBIX
p.=100 k., 1 o= 100 xr, loGpa3em. PemarotBprunciennit C
M=100 cm) [PUMEPBI prueMaMHpeoOpa3oBaHueM
3akperieHue YMEHUSYCTHBIX M NHCbMEHHBIXKPYIHBIX MEp B MEJIKHE U
pemarb 3a4a4y C YUCIaMU,BBIUNCICHUN cnaoboport (1 p.=100 k., 1
[OJTy4YEHHBIMHU pHU[IpeoOpa3oBaHUEM 1= 100 kr, 1 Mm=100 cm)
M3MEPEHUH BEJINYUH KPYIIHBIX MEp B MEJIKHE
u Haobopotr (1 p.=100
K., 1 1= 100 kr, 1 m=100
cM)

43 |(Cnoxenue u 3akperieHue cooTHolueHusAl loBTopstoT MmepsbllloBTOpSAIOT Mepb]
BBIUUTAHUE YHCEl, Mep,  IOJIyYEHHBIX  HPUHU3MEpPEHHUS (JUTMHBLU3MEpEHHS (MHBL,
[OJIyYUEHHBIX  IIpHU M3MEPEHUH JUIMHBI, MacChl.MacChl, CTOMMOCTH,MAcCCBhl, CTOUMOCTH,
M3MEPEHUU JJIUHBI, Perenue IPUMEPOBBPEMEHH) 110 HATJISITHOWBPEMEHH).

Macchbl C prueMaMu YCTHBIX rcxeme. [Ipeo6pa3oBbIBatOT
npeoOpa3oBaHUEM MUCbMEHHBIX BblUMCIeHUN clIpeoOpa3oBbIBatOT 4Kcia, MOJIY4YEeHHBIE INpH]
KpYIIHBIX MEp B MpeoOpa3oBaHWEM KPYMHBIXUKCIA, TOIYyYEHHbIE TPUU3MEPEHUH. 3aMKChIBAIOT
MEJKUE y MEp B MeJ- M3MEPEHUN C ONOpPOil HAIpUMEpPbl B CTOJIOHK,
Ha000pOT ke u HaoOopoT (1 1= 1000jo6pazer.  3amMCHIBAIOTICKIAABIBAIOT M BBIUUTAIOT
kr, 1 kr=1000 r, 1 M=1000mpumeps! B CTOJIOMK MOMHUCIA, IMOJYyYEHHbIE MHpPHU
MM) 3akperuieHne yMeHuspOpasily, CKIalbIBalOT UU3MEPEHUH. Pemaror
pemarb 3aaydl ¢ YMCIaMM,BBIYMTAIOT YHCIA,IPOCThIE 3a/1a41
MOJIy4E€HHBIMU MPUITOJIYyYEHHBIE MPUTPAKTUYECKOTO
M3MEPEHUH BEINYNH M3MEPEHUM C MOMOILBIOCOAEPKAaHNU C Mepamy
KaJIbKYJISITOpA. M3MEPEHUS
Pemaror IIPOCTBIE
3aladyl  MPAaKTUYECKOTO
COJIEp)KaHUsI C MepaMu
M3MepeHus 1o
HarJIsIJHOW M CIOBECHOM]
MHCTPYKLUU YUUTEIS

44 |(Cnoxenue y 3aKperIeHUE COOTHOIIECHHUS
BBIUUTAHUE YHCEN, Mep, OJTy4EeHHBIX
MOJIYYEHHBIX  IIpH M3MEPEHUU TpPH  JUIMHBL,

M3MEpPEHUH JUINHBI, MaccChl, CTOUMOCTH.
Macchl, CTOMMOCTH Pemenue IPUMEPOB
(Bce ciyuan) npueMaMu YCTHBIX H

MUCbMEHHBIX BBIYMCICHUN C
npeoOpa3oBaHUEM KPYITHBIX

MCp B MCJIKUC U Ha000 PoT
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(Bce cnmydan) 3aKkperieHHe
YMEHHUSI pemath 3aJadyd ¢
MUCIIAMHU, TIOTYyYEHBIMU TIPH
M3MEPEHUH BEITUYUH

HM3MCPCHUU BCIIMYUH

oOpa3zerl.

B CTOJIOMK TIO 00pasiy,

3aga4ynu IMNPaKTHIECKOI'O

COJIEp)KaHUsl C Mepamu

3anmmCchIBAIOT IMPUMEPLBICKIAABIBAIOT U BEIYUTAIOT

CKJIaIbIBAIOT AU3MEPEHNH.

BBIYUTAIOT yucia,PemaroT mpocTeie 3a1a4y]
[TOJTyYEHHBIE MPUIIPAKTUIECKOTO
M3MEPEHUHU C ITOMOILBIOCOAEPKAHUS C  MEpPaMHU
KaJIBKYJIATOPA. M3MEPEHUS

Pemraror IIPOCTHIE

45  [[lonoxenue 1 (DopMupoBaHUe CMOTpSIT CMOTpAT  TEMaTUUYECKYIO
MPSMBIX B [IPEJICTABICHUA O MOHATHH[TEMAaTUYECKYIO [IPE3CHTALNI0 «YPOBEHbY.
[IPOCTPAHCTBE <TOPU30HTAIILHOE) [IPE3EHTALINIO [TpoBepsitoT

[10JI0’KEHUE TeJ, 3HAKOMCTBOK Y poBeHb». [IpoBepsIIOT[rOpU30HTATBHO
C BEPKM T'OPU3OHTAIBHOTO[FOPU30HTAIBHO pacII0JI0KEHHbIE
[IOJIO)KEHUSI  OOBEKTOB  B|pacIOJIO’KEHHBIE [IpeIMEThI, 00BEKTHI IPU
[IPOCTPAHCTBE [IPEIMETHI, O0O0BEKTHIIOMOIIN YPOBHS

[IpY MOMOIIX YpPOBHS, C

[TOMOIIbIO YUUTENS

46  |CnokeHue nl 3akperyieHue cooTHolleHuaHa3bBaoT MepbiHa3piBatoT Mepb]
BBIUUTAHUE YHCE, Mep,  TOJIyYEHHBIX  HPUHU3MEpPEHHUS (JUTMHBL,I3MEpEHUS (nMHBI,
MOJIyUEHHBIX TP n3mepeHuu BpemeHu (lu=60macchl, CTOMMOCTH,MACCHhI, CTOUMOCTH,
M3MEpPEHUH MuH, 1 Mua=60 c, 1 cyr=24[BpeMeHHN) C OMOpod HABPEMEHH).

BpEMEHH 4u). Pemenue mOpUMEPOBCXEMBI. [IpeoOpa3oBbIBaOT
npreMamMu YCTHBIX n/lIpeoOpa3oBbIBatOT YKclia, MOJY4YEHHbIE IpH
MUChMEHHBIX BBIUMCICHUN CMHCIA, TOTyYeHHbIC TPUU3MEPEHUH. 3aluChIBAIOT
IpeoOpa3oBaHUEM KPYIHBIXM3MEPEHUH C OMOPOW HAIpUMEpPhl B CTOJIOMK,
Mep B MeJKHe U HaoOopoTtjoOpaszern. 3amucChIBaIOTICKIAABIBAIOT U BBIUUTAIOT
(Bce ciryyan). MpUMEPHl B CTOJIOMK MOMHUCIA, TMOJTYYEHHBIE IpH
3aKperieHue yMeHHs00pa3ily, CKIaAbIBAlOT UU3MEPEHUU.
pelaTh 3aJa4yd C YHUCIaMU,BBIYUTAIOT ymcina,PemmaoT npocTsie 3aaun
MOJy4EeHHBIMU MPUITOJTYyYCHHBIE MPUIPAKTUIECKOTO
M3MEpPEHUHU BPEMEHU M3MEPEHUH C MOMOILBIOCOIEPKaHU C Mepamy

KaJbKYJIATOPA. M3MEpEHUS
Pemator MPOCTHIE

3aJaud  MPaKTUYECKOTO
COJIep’KaHusl C Mepamu
M3MEpEHUS 1o
HaTJISITHOM M CIIOBECHOM
WHCTPYKIIUU YUUTEIs

47  |CnoxxeHue nl 3aKperieHue npuemoBHa3zpiBatoT MmepbiHa3piBatoT Mepb]
BBIUUTAHUE YHCEl, CIIOXKEHHs] W  BBIYMUTAHUSAU3MEPEHUS (ITMHBLU3MEPEHUS (nmuHBL,
MOJYYCHHBIX  TIPH YECe, TONYyYSHHBIX  IPHUMACCHI, CTOMMOCTH,MAcCCBhI, CTOUMOCTH,
M3MEpEeHUHN M3MEPEHUN BEIMYUH. BpPEMEHH) IO CXEME. BpPEMEHH).

3aKperuieHre ymenusl I[peoOpa3oBbIBalOT [TpeoOpa3oBbIBAIOT
pelarb 3aayd ¢ YHMCIaMM,[HUCIIa, TOJIYYeHHbIE IPUMHUCIA, TOJyYEHHBbIE IPH
MOJTyYeHHBIMU MPUU3MEPEHUH C ONIOPON HAU3MEpPEHUU. 3aluChIBAIOT

OpUMepbl B CTOJIOHK,

qucCiia, IMOJYYCHHBIC IIpH
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M3MEPEHUS 110
CJIOBECHOW WHCTPYKIIHH
Y4UTEISA

48  |CnoxxeHue njl 3akperieHue npuemoB|lloBTopsitoT MepsllloBTopsitoT Mepb]
BBIUUTAHUE YHCE, CIIOKCHHSI W  BBIYMTAHHUSAU3MEPEHUS (LTMHBLU3MEepEHUS (mmuHBL,
MOJIYUEHHBIX TP YHCeN, MOJyYEHHBIX MPHUMACCHI, CTOMMOCTH,MACCHhI, CTOUMOCTH,
M3MEpEHUHN M3MEPEHUU BETUYMH. BpPEMEHH) TI0 HarJSAHOHBPEMEHN).

3aKperieHue YMEHHsCXEME. [IpeoOpazoBbIBAIOT
pemath 3amgaun ¢ yuciaamu,[[[peoOpa3oBeIBaOT YKcia, MOJY4YEeHHBIE IpH]
MOJTy4eHHBIMU MpUMKCIIA, TOTyYeHHbIE IPUU3MEPEHUH. 3aluChIBaIOT
M3MEPEHUH BEITMYNH M3MEPEHUH C OTMOPOI HAIPUMEPHI B CTOJIOUK,
oOpaszerl. 3anmuCBIBAIOTICKIAABIBAIOT U BBIUUTAIOT|
MpUMEPHl B CTOJIOMK TOMKCIA, MOJYYECHHBIC TNpH]
00pasily, CKJIa/bIBalOT UU3MEPEHUH. Pemaror
BBEIYUTAIOT YHCIIA,IPOCTHIC 3a/1a41
MOJTy4YeHHbBIC MPUIIPAKTUIECKOTO
M3MEPEUH C TOMOIIBIOCOJCPKAHUS C Mepamu
KaJbKYJIATOPA. M3MEpEHUS
Pemator MPOCTHIE
3alayll  MPAKTUYECKOTO
COJICpKAaHUS C MepamH
M3MEpEHUS 1o
HaIJITHOM U CJIOBECHOU
WHCTPYKIIUU YUUTEIs
49  [Yposens u otBec |1 DopMupoBaHue nlIposepsror M3roraBinBaroT ~ OTBEC.
000011IeHNEe TPEICTaBICHUHIOPU3OHTATIbHBIC ullpoBepsroT
0 MOHATUUBEPTUKAIILHBIC TOPU30HTAIILHBIC u
«TOM30HTATILHOE» U[MOBEPXHOCTH  YPOBHEMBEPTUKAIIbHbBIE
((BEPTHUKAITLHOE) M oTBecOM. JlenmaroTMOBEpXHOCTH YpPOBHEM WU
MOJIOKEHHE TEJ1,BBIBOJIBI OTBECOM. JenaroT|
03HAaKOMJICHHE C MPUOOPOM BBIBO/IbI
«YPOBEHb» U «OTBEC» s
MPOBEPKH BEPTHKAIHHOTO U
FOPU30HTAILHOTO
MOJIO)KEHNUS  OOBEKTOB B
[IPCTPaHCTBE

Paznen 3. O6pikHOBEHHBIE poOU. ['eomeTpuueckuit Mmarepui. (22 yaca)

50  |OObIkHOBEeHHBIE |1 'YTouHneHue noHATHI:[UNUTal0T M 3amuchIBAlOTUUTAIOT ¥ 3aMUCBHIBAIOT
npoou. «OOBIKHOBEHHasi  JpOOb»,J00bIKHOBEHHbIE JIPOOU.OOBIKHOBEHHbIE  APOOU.
[Tony4enue, «UUCITUTEIh npo6u»,|Pa3nuuaroT YUCIUTENbPa3IMyualoT YUCIUTENh U
YTCHUE, 3aImCh, «GHAMEHATEh JipoOu»,BHAMEHATENb IpoOu.BHAMEHATEIb Jpo0wu.
cpaBHEHHEIPOOEH( BaKpenuTh oOpa3oBanue,(CpaBHUBalOT Jpodu c[CpaBHMBAIOT JApoOU ¢
MOBTOPEHUE) 'YTouHEeHNE MOHATHUI:|0IMHAKOBBIMHU 0 TNHAKOBBIMH

«OOBIKHOBEHHAsT  JIPOOBY,[MUCTUTEISIMU U[MHUCTUTENSIMU u
(CIFCITTUTEITh IpoOn»,BHAMEHATEISIMA BHAMEHATEISIMA
«3HAMEHATelh Ipoou»,

BaKpenuTh oOpa3oBaHue,

3aKkperuieHue 3HaHUK 00

OOBIKHOBEHHOM pobu,

YHUCIUTENEe M 3HAMEHaTele

Impoou 3aKpETUISTH,

oOpa3oBaHWe, 4YTCHHE U
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Bamuch O0OBIKHOBCHHBIX|
ImpoOei. [ToBTOpEHME
CII0COOBI CpaBHEHHUS

OOBIKHOBEHHBIX JIpo0Oel ¢
OJIMHAKOBBIMH YHUCIIATEIAMUA

M3HAMEHATEISIMU
51  |O6pa3oBanue 1 O3HaKoOMJIEHHE couraror, mnoay4yaroT HUWUTAIOT, MOIY4alOT WU
CMEILIaHHOTO Yncia CMEIIaHHbIM YHCIJIOM,3aMHUCHIBAIOT 3aMChIBAIOT CMEIIAHHBIC
MOJydeHUE, YTEHHE, 3alHiChCMEIIaHHbIC YHCTa qrca. N3obpaskatoT
CMEIIaHHbIX qrcer. CMEIlIaHHble 4YHCJla Ha
Juddepenunarus [PUCYHKE
CMEIIaHHOTO  4YHclia U
OOBIKHOBEHHOU JIpooH
52  |CpaBHEeHHE 1 O3HakoMyIeHHUE C TpaBWiIoM |(CpaBHUBAIOT CpaBHHMBAIOT JApoOH ¢
CMELIaHHBIX YHCEI CpaBHEHUS CMEILIaHHBIXCMEUIaHHbIC YHCIIa,0JUHAKOBBIMU
qUCel npoOu ¢ OJMHAKOBBHIMHUBHAMEHATEISIMH,
3HAMEHATEIISIMH, YHCITUTEISIMH, u C
YUCIUTENSIMA, W CeJUHUIICH
CIMHULIEH
53  [Ky0, 6pyc, map 1 AkTyanuzanus 3HaHui  o/luddepeHuupyroT JludbdepeHunpyoT
rEeOMETPHUIECKUX TEJIaX:F€OMETPHUECKUE  TEIareOMEeTPHUECKUE TeIa
Ky0, Opyc, map. «Ky0, Opyc, map», cj«KyO, opyc, mapy,
[uddepenumarus MIOMOIIIBIO YUUTEISHA3BIBAIOT MPEIMETHI
MIOCKOCTHBIX M OOBEMHBIXHA3bIBAIOT  MPEAMETHIOKPYKAIOIIETO MHDpa,
reoMEeTpHIECKuX Huryp OKpy’Karomero  mupa,umeromue Gopmy KyoOa,
umerore Gopmy KyoOa,mrapa, Opyca
mapa, opyca
54 (OcHOBHOE 1 O3HakoMJIEHHE C OCHOBHBIMBbIpaxatoT Apobu BBbpaxkaior  apodu B
CBOMCTBO ApoOH CBOMCTBOM IpoOH0OIeeMENKUX  JIOJAX,007Ie€  MENIKUX  JOJISX,
BbIpa)KEHUE ApOOU B OOJIEEBBITOIHIIOT BBITTOJIHSIOT COKpaIlleHHe
MEIIKUX JIOJISIX, BBITTOJTHEHUECOKpALIEHHE Jpo0ei ¢
COKpaIlleHus 1pooOeit MOMOIIBIO YUUTEIIS
55  [[IpeoGpazoBanue |1 [TpeoOpazoBanue C mnomomnipto  yuutessifl[peodpa3oBbIBatOT
OOBIKHOBEHHBIX HEeMpaBWJIbHOW  IpoOu  B[IpeoOpa30BBIBAIOT HEerpaBWIbHBIE  JIpOOH,
npoOeit CMELIaHHOE YHCIIO,HEMPaBUIbHBIE  ApOOU,BhIpaXKalOT  Jpodu B
BeIpa)KEHHE JpoOH B OoseeBbpaxaioT ApoOM  Bj0ojiee KPYIHBIX JOJSX,
KPYITHBIX JOJsIX. PemieHuefposiee KPYMHBIX JIOJISX,[PEaloT
Apu(METUYECKHX 33734 ClpelIaroT AprMeTHUeCKUe 3a/laun
OOBIKHOBEHHBIMU Ap00sSMU  fapudmMeTnyeckue C OOBIKHOBEHHBIMU
Basaun clipobsmu
0OBIKHOBEHBIMU
TpoOsIMH
56 |[Haxoxnenue gactul Haxoxnenne omnoi 4yactTH/C mNoOMOIIbO  yuuTenssHaxoasT 4acTh OT 4ucha,
OT YuncIa oT yucina. Perenue 3aa4 HAHAXOAAT ~ YacTh  OTPEMIAlOT  3aJa4yd  Ha
HaXOXXJCHWE OJHON 4YacTHUHUCIIA, PEHIaloT 3aJaudHAXO0XKICHUE OJHOM YacTh
0T yucIa Ha HAaXOXJEHUE OJHOMOT ymcia
YacTH OT YUCIIa
57 [Ky6 1 O3HaKoMIIeHHE cllloka3piBatoT 31eMeHTHIII0Ka3bIBAIOT  3JEMEHTH]
bjeMeHTaMu KyOa: rpaHb,Ky0a: rpaHb, peOpo,kyda: rpaHb, peodpo,
pedpo, BEpIIMHA;  MXBEpIIMHA BEpILIMHA, HA3bIBAIOT UX|
CBOMCTBA. CBOMCTBA
58  [[IpeobpazoBanue |1 3akperieHue npuémosIpeoOpa3oBbIBAIOT [TpeoOpa3oBHIBAIOT
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OOBIKHOBEHHBIX npeoOpa3oBaHus HEeNpaBWIbHbIE JpoOu,HENpaBUIbHbIE  Ipodw,
npo0Oeit OOBIKHOBEHHBIX IpOoOeH,[BRIpaXaloT JpoOM  BBBIPAKAIOT Ipodu B Oojee
BEIpaXEHHE ApoOu B Ooneef0onee MEIKHX, OOJeeMEeNKuX, 0oyiee KPYIHBIX
MEJNKUX, OoJiee KPYMHBIXKPYIHBIX  JIOJIAX  MOJIOJAX. Pemaror
TOJISX, pELICHUEHATIIATHON U CIIOBECHOWAapu(METUYECKHE 3ajauu
apuQMeTHUYeCKUX 3ajady CUHCTPYKIUU  YUUTEIS.C OOBIKHOBEHHBIMHY|
OOBIKHOBEHHBIMH JIpo0siMu  |PemaroT npoOsMu
apruMeTHUIECKHE
3a/1a4uu v
O0OBIKHOBEHHBIMU
poOsIMU
59  |Haxoxnenue Haxoxnenue  Heckonbkux|C moMoniplo yuutensHaxonar HECKOJILKO
HECKOJIbKMX 4acTeH| gacTed OT 4ucia. PemeHueHaxonsr HECKOJIBKOMACTEH OT YMCIIA, PEIIAOT
0T Yucia 3aJjady  Ha  HaxOXJCHHMeHWacTed  OT  4HcCia,B3ajaud Ha HaXOXKJIECHUE
HECKOJIBKMX ~ YacTeil  OTpeImlaloT  3aJadyd  HAHECKOJBbKHX YacTed oT
gucIa HAXO0X/ICHUE grcna
HECKOJIBKMX YacTed OT
grcna
60 |bpyc O3HAaKOMJICHHE cllloka3piBatOT 371eMeHTHII[0KA3bIBAIOT  AJIIEMEHTHI
biemeHTaMu Opyca: rpaHb,0Opyca: TpaHb, pedpo,Opyca: rpaHb, pebpo,
pedpo, BEPIINHA; UX[BEPIINHA BEPINIMHA, HA3BIBAIOT WX
CBOIICTBA —  BBIJCJIICHHE CBOIICTBA. Brigensitor
MPOTHBOIMOJIOKHBIX, MIPOTHBOIOJIOKHBIE u
CMEXHBIX IpaHel Opyca CME)KHBIE TpaHu Opyca
61 [KonrtponbHas [IpoBepka ypOBHS 3HAHUH|BBINONHAIOT  3aJaHUABBIIOIHAIOT 3a1aHusA
pabora Ne 3 1o OOyJaroluMXxcsi MO0  TeMe:[KOHPOJBbHONH  pabOTBLKOHTPOIBHONH  paboTHI.
TeMe <O0pIKHOBEHHBIE 1poON»  [[loHMMAaIOT [loHUMaOT WHCTPYKLHUIO
<OOBIKHOBEHHBIE MHCTPYKIUIO KK ydeOHOMY 3a/IaHUIO0
Tpoow» yaeOHOMY 3a/IaHUIO.
[[pyHMMaOT  MOMOIIb
UTEeIs
62 |AHanu3 BoimonHenne paboThl  HaABBINOMHAIOT paboTy HaBBIMOMHAIOT paboTy Hajy|
KOHTPOJIbHOU oImMOKamu. omunoOKamu, oImuOKamMu
paboTHI. Pabora| O3HaKOMJIEHHE C MPaBUIOMKOPPEKTUPYIOT  CBOIOKOPPEKTHUPYIOTCBOIO
HaJl omurOKaMu. CIIO)KEHUSI  OOBIKHOBEHHBIX|IESTEIFHOCTh C YYETOMJICSITEILHOCTh C YYETOM
Crnoxenue mpobeil ¢ 0JIMHAKOBBIMHBBICTABICHHBIX BBICTABIIEHHBIX
OOBIKHOBEHHBIX BHAMEHATEIISIMH. HEI0YETOB. HenoueToB. CKIaabIBaOT
npoOeit C 3akperieHue ymeHusCKIa1bIBatoT OOBIKHOBEHHBIE JpPOOH C|
OJTMHAKOBBIMH pemarpb 3aJauu ClOOBIKHOBEHHBIE IPOOH COANHAKOBBIMHU 3HaMe|
BHAMEHATEISIMU OOBIKHOBEHHBIMU APOOSIMH [OIMHAKOBBLIMM ~ 3HAMEHATEIsIMHU, pemaT
HATEISIMH, pelaT3agauu C
3alladyll  Ha  CJIOXEHHEOOBIKHOBEHHBIMU
0OBIKHOBEHHBIX JIpo0Oeil [ipo0siMu
63 [Beruntanue O3HaKOMJIEHHE C MPaBUIOMBBUUTAIOT Brerauraror
OOBIKHOBEHHBIX BBHIYUTAHUSI OOBIKHOBEHHBIX|0OBIKHOBEHHBIE IPOOU COOBIKHOBEHHBIE IPOOH C
npo0eit C mpo0Oeit ¢ OJMHAKOBBIMUOJMHAKOBBIMU 0JTMHAKOBBIMH
OJTMHAKOBBIMH BHAMEHATEIISIMH. 3HaMEHATEIISIMH, 3HaMEHATEISIMH, PEIIaloT|
BHAMEHATEIISIMH 3aKkperieHue YMEHUSPEIIAOT  3aJauyd  cj3ajadu C
[penmaTh 3a71a4u COOBIKHOBEHHBIMHU O0OBIKHOBCHHBIMH
OOBIKHOBEHHBIMU JIpOOSIMU  |TpOOSIMHU IO HATJIITHOMIPOOSIMHU
151 CJIOBECHOM

WHCTPYKIMHU YUUTEIS
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64 |CrnoxxeHue 51 3aKperieHue yMeHUs|CKIaAbIBalOT nCKI1aabIBatoOT 51
BBIUUTAHUE peraTh MIPUMEPHI HABBIYUTAIOT BBIYUTAIOT
OOBIKHOBEHHBIX CIIOKCHHE U  BBIYMTAHHEOOBIKHOBEHHBIC IPOOM COOBIKHOBEHHBIE IPOOH C
npo0Oei 0OBIKHOBEHHBIX JIpoOeii (0e3/01nHaKOBBIMU 0IMaKOBBIMUA

npeoOpazoBaHus 3HAMEHATEIISIMH, 3HAMCHATEISIMH, PEIIaloT

[pe3ysbTaTa) pelIaloT  3aJadyd  cj3ajlauu C
OOBIKHOBEHHBIMHU O0OBIKHOBCHHBIMU
TPOOSIMH POOSIMU.

65 [Ky0. CBoiicTBO BriieneHue [Toka3bIBaroT [Toka3bIBatOT
rpaHeit [IPOTHUBOIOIOKHBIX, [IPOTUBOIMOJIOXKHBIE  H[IPOTHUBOIMOIOKHBIC u

CMEXHBIX TpaHeil Kyoa CME)KHBIE TpaHH KyOalCMeXHbIE I'paHu Kyoa
o oOpasiy
66 (CioxxeHnne u O3HaKOMJICHUE C MPHEMaMHU3AIMHICHIBAIOT, 3aIKChIBAIOT,
BBHIYUTAHUE CIOXEHHMsI ¥  BBIYMTAHUAM300paKAIOT M300paxaroT
CMEIIIaHHBIX YHCETT CMENIaHHBIX  uucen  (Oe3cxeMaTudecKuit CXEMAaTUYCCKUI PHUCYHOK
npeoOpazoBaHus [PUCYHOK  CMEIIaHHOTO[CMEIIAaHHOTO qucla.
pe3ybpTarTa) 4HUClia, C ONOpPOW HABBINOIHSAIOT CIIOXKEHUE U
oOpaszerl.  BbIMOMHAIOTBBIUMTAHUE CMEIIAHHBIX
CJIO’)KEHHE W BBHIYMTAHHEUHUCEI (6e3
cMelaHHbIX yucen (Oe3npeoOpaoBaHus
peoOpazoBaHus [pe3yJibTaTa)
[pe3ynbTara) 1o
HaIJITHOM U CIIOBECHOW
MHCTPYKIIUU YUUTEIS
67 (CioxeHnne i 3aKperieHue YMEHUAB3AMUCHIBAIOT, 3aICcHIBAIOT,
BBHIYUTAHUE pelaTh IpUMEpPhI CI0XKEHHUSM300paKaroT M300paxaroT
CMEIIIaHHBIX YHCETT M BBIYUTAHHUS CMEIIAHHBIX[CXEMATHICCKUN CXEMAaTHYCCKUI PHUCYHOK
uucen (c mpeoOpa3oBaHUEMPHUCYHOK  CMEUIaHHOTOCMEIIaHHOTO qHCcla.
pe3ybpTaTa) 9HUClia, C ONOpPOW HABBIMOIHAIOT CIIOXKEHUE U
oOpaszerl.  BhIMOMHAIOTBBIUMTAHUE CMEIIAHHBIX
CIIO)KCHHE W BBIYMTAHHUCMHCETT (c
CMEIIIaHHBIX YHCel, MoIpeodpazoBaHUEM
HarJISITHOW M CJIOBECHOMPE3yNIbTaTa)
WHCTPYKIIUU YUUTEIs

68 [Berumranue O3HaKOMJIEHUE C TPaBUIIOM|[3AIIHUCHIBAIOT, 3anuceLIBaroT,
CMEIIaHHOTO YHCIA BBIYUTAHUS CMEIIIaHHOT 0300 paKatoT M300paxaroT
13 TEJIOTO gUCIIa U3 TeNoro. PemeHuecxemMaTndeckui CXEMaTHICCKUI PHUCYHOK

apuQMETHUYECKUX 3aJa4 COPHCYHOK CMENIAaHHOTOCMEIIaHHOTO qHcla.

CMEIIAaHHBIMH YUCITAMU YHUClia, C ONOpPOW HABBIMOIHAIOT CIIOXKEHUE U
oOpaszerl.  BBIMOMHAIOTBBIUMTAHUE CMEIIAHHBIX
CJIO)KCHHE W BBIYMTAHUCUUCE, penraoT
CMEIIIaHHBIX grcen,apuMeTHIECKHE 3aJaun
[pEIIafoT MPAKTUIECKOTO
apudmeTnyeckue COJIEp>KaHUS o
3aJ1aull  [MPAKTHICCKOTOCMEIIAHHBIME YUCIIAMA
CoJIep>KaHus O
CMEIIaHHBIMH YUCIIAMHU

69 |[bpyc. DOnemeHTHI [loBTOpEHME Ha3BaHMM|[ [oka3bIBatOT [loka3biBaroT
opyca.  CBoHCTBO DIIEMEH-TOB Opyca: TpPaHb,[IPOTHBOMOJIOXKHBIE  H[TPOTHBOIMOJIOKHBIS u
pebep, TpaHeit pedpo, BEPIIIHHA; UX[CMEKHBIE TpaHu OpycalcMexHbIe TpaHu Opyca

CBOWCTBA. —  BBIACTICHHE[TO 00pa3ILy
IPOTHUBOMOIOXKHBIX,
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MEXHBIX TpaHel Opyca

70  |Cnoxenue njl 3akperieHue HaBBIKOBBBIMOMHSIOT CII0KEHUEBBIMOIHSIIOT CI0XKEHUE |
BHIYUTAHUE CIOKE€HUSI W  BBIYUTAHUAM BBIYMTAHUEBBIYUTAHUE CMEIIAHHBIX|
CMEIIaHHBIX YHCEeT CMEIIaHHBIX  uucen  (ClCMEIIaHHbIX Yucen (Oe3uncen (c

peoOpa3oBaHrEM npeodpa3oBaHus npeoOpa3oBaHUEM

[pe3yNbTaTa) [pe3ylibTata),  pelIalTpe3yiabTaTa), pelaoT
apu(pMeTHIECKUEe apupMeTHYECKUe 3aJauy]
3alaydl  MPaKTUYECKOTOIPAKTHUECKOTO
CoJIepKaHus cocoJiepyKaHus co
CMEIIaHHBIMUYUCIIAMH |CMEIIAaHHBIMU YHCIIAMU

/1  |KontponbHas 1 OuLeHuBaHUE U MNPOBEPKABBIMOMHAIOT  3a4aHUSABBINOIHSAIOT 3aJaHus
pabora Ne 4 3a 1 [POBHSI 3HAaHUHKOHTPOIBHOW  PabOTHIKOHTPOIHHOU paboTHI.
[1OJIyroaue 110 oOyuaromuxcst 1o  teMme:[[lonnmaror [IOHMMAIOT HHCTPYKLUIO
teme: «CrokeHue «CrnoxeHre U BBIYUTAHUEUHCTPYKIUIO KK y4eOHOMY 3a/IaHUIO
171 BBIYMTAHUE OOBIKHOBEHHBIX JIpO0ei»  [ydeOHOMY 3aJIaHUIO.

OOBIKHOBEHHBIX [IpyHUMAIOT  TOMONIb
npooeiby yauTemns

Pasnen 4. Ckopocts. Bpems. Paccrosiaue. ['eomerpuueckuii matepuain. (8 yacoB)

72  |Anamms 1 BreimonHeHne paboThl  HAABBIMOIHSIOT pad0Ty HAIBBIMONHIIOT paboTy Hal
KOHTPOJIbHOM ommnOkaMu. O3HAKOMJICHHEOIINOKaMHU, oIIMOKaMu,
paboTHI. Pabota| C BEITUYMHAMU: «CKOPOCTH»,[KOPPEKTUPYIOT  CBOIOKOPPEKTUPYIOT CBOIO
Ha OLIMOKaMHU. «BpEMS, «PACCTOSHUEY.[IESITEILHOCTh C YYETOM[IESATEIBHOCTh C Y4EeTOM|
Cxopoctb. Bpewmsi. [loHuMaHue  3aBUCHMOCTHBBICTABICHHBIX BBICTABJICHHBIX
PaccrosiHue MEXTY BennurHaMuHeno4eToB. [lonumaroTHenouyetoB.  [loHmMaroT|
[IpocTtoie (CKOpOCTB, BPEMSL,3aBUCUMOCTBMEKTY 3aBUCUMOCTh MEXIY
apudmeTnyeckue [paccTosiHue) PemenneckopocTeio, BPEMEHEM,CKOPOCTBIO,  BPEMEHEM,
Bajaun HA MpoCThIX apudmeTudeckuxjpaccTosinueM. Pemarotpaccrosuuem.  Pemaror
HaxO0XJlene Bajay  HA  HAXOXKIEHUEB3aJaul Ha HAXOXKJACHHEBaJauyd Ha HaXOXKICHUE
ACCTOSIHUS ACCTOSTHUS ACCTOSIHUS ACCTOSIHUS

73 [Ky0. opyc.[1 Bakperuienne TOHATUN 06|[loka3piBatoT [loka3piBatoT
[DIeMEeHTl U HUX blieMeHTax Ky0a, Opyca:[MpOTHBOMONOXKHbBIE  U[IPOTUBONOIOKHBIE u
CBOMCTBA rpaHb, peOpo, BEPIINUHA;, MX[CMEXKHBIE TpaHM OpycacMmexHble TpaHu Opyca,

CBOICTBA. Brinenenuefno oopasity KyOa. HaszpBaror  ux
[IPOTHUBOIIOIO0KHBIX HIIEMEHTBI

CMEKHBIX TIpaHeill  KyOa,

Opyca

74 [[IpocTsle 1 Ilonumanue  3aBucuMocTtHlloHMMarOT Perraror IIPOCTHIE]
aprupMeTHIECKHE MEXITY BEITMYMHAMHUBABUCUMOCTD MexayapupMeTHIecKue 3a1aun
Bajaun Ha (CKOpOCTB, BPEMSL,CKOPOCThIO, BpPEMEHEMHA HAaxXO0JICHNE
HAaX0KJICHHE [paccTosiHuE). Pemennepaccrosauem. PemarotckopocT. ITonnmaror,
CKOPOCTH MPOCTBIX apU(PMETUYECKUXTPOCTHIC apudmeTneBaBUCUMOCTb MEXIY

Bajad  Ha  HAXOXXICHHEUECKHE  3a/Jadyd  HACKOpPOCTbIO,  BPEMEHEM,
CKOPOCTH HaX0XJIEHUE CKOPOCTHU,PACCTOSTHUEM
[paccTosHUS

75 [Ipocteie 1 Perrenue 3a71a4 HaPemaror 3agaun  HaPemarot 3aJ1aun HA|
aprMeTHIECKHE HaXO0KJICHWE BPEMEHU HaxO0KJICHUE BPEMEHHU |[HaXOXICHUE BPEMEHHU
Bajaun HA
HaX0KJICHHUE
BpEMEHHU
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76  |CocTaBneHue CocraBnenue 3agaun HaPemaror 3amaun  HACOCTaBISAIOT W PEILIAIOT
3ajlaun HA BCTPEUHOE JIBIJKEHUE IIOBCTPEYHOE JBUKEHHE MMOBaJadyl Ha  BCTPEUHOE
BCTPEUHOE ueprexy I[IpoBepka YpOBHSMEpPTEXKY MpPH IMOMOIIUIBIKEHHE TIO YEPTEKY.
NIBUKCHHE 1o BHAHUN OOy4aroUMXcs NOYy4YUTeNd.  BbIMOMHAIOTBBINTONHIIOT 3aJlaHus
HYEePTEKY. reme: «CxopocTh. Bpems.3aganus CaMOCTOSITEIIbHON
CamocrosiTenbHas Paccrosinue» CaMOCTOATEIbHON [paboTHI. [Tonumatror,
pabora. paboTHI. [ToHUMaIOUHCTPYKIHIO K Y4eOHOMY]
«CxopocTb. Bpewmsi. UHCTPYKIUIO K3aJaHUIO0
Paccrostame» yaeOHOMY 3a/1aHulo.

[IpyHMMAIOT  MOMOIIH
yauTenst

77  |Peumienue 3HAKOMCTBO C YEpPTEKOM KBBIMOTHSIOT 4YepTeX, KBBIMONHAIOT YepTeX K
COCTaBHBIX  3a/ad Bajaue  HA  JBIDKEHHUE.COCTaBHOM 3a/jaye HACOCTAaBHOW 3agade  Ha|
Ha BCTPEUHOE PemieHrie COCTaBHBIX 3aJ]auBCTPEYHOE  JIBUYKEHUEBCTPEUHOE JIBUKCHHE.
ITBUKCHIC Ha BCTPEYHOE JBIKCHUE O] PYKOBOJCTBOMPemaroT COCTaBHBIE

yauTes. PemarotBamaun Ha  BCTpEHHOE
COCTaBHBIC 3aJaud HaIBIKECHUE

BCTPEYHOE  JIBIYKEHUE]

(Ipy NOMOIIM YYUTENS])

78 |MacmTab 1:2, 1:5 dopmupoBanue N3obpaxkator anuHy uHM300paxaoT UIMHY WU
[peICTaBICHUIA OUIMPUHY TPEIMETOB CIIMPUHY MPEIMETOB ¢
Macimtabe.  M300pakeHUENMOMOINIBI0O OTPE3KOB BOMOIIBIO  OTPE3KOB B
ITMHBI u HIMpUHBIMAcIITabe noMaciirade.  BpimonHsioT
MPEIMETOB €  MOMOIIBIOHATIISIAHOW WHCTPYKITUUIOCTPOCHHE
OTpE3KOB B MacmTabe.efarora. BBIMOTHSIIOTIPIMOYTOIbHUKA B
BeImonHeHHEe  MOCTPOCHHUAOCTPOCHHE Maciuraoe.
MPsIMOYTOJIbHUKA BIPSIMOYTOJIbHUKA B
Maciirabe MacmTabe ¢ MOMOUIBIO

yaUTems

79  |CocraBneHue 3HAKOMCTBO C YEpPTEKOM KBBINOTHAIOT 4YepTek, KBBIMONHAIOT YepTex K
3ajlaun HA Bajadye  HA  JIBIDKEHUE.COCTaBHOM 3ajadye HACOCTaBHOW  3ajaue  Ha
BCTPEYHOE Pemenne COCTaBHBIX 3aJIa4BCTPEYHOC  JIBIDKCHHUEBCTPEUHOE JIBUKCHHE.
NTBUKCHIHE Ha BCTPEYHOE JABI)KEHUE  [[O]] pykoBoAcTBOM[PeniaroT COCTaBHBIE]

YIUTEIIS. PemrarotBamaunn  Ha  BCTpPEYHOE
COCTaBHBIE 3a/Jaud HaIBIKECHUE
BCTPEYHOE  JIBIDKCHUC

(TIpY TOMOIIM YYUTEJIS)

Paznen 5. YMHOXEHME W [EJICHME MHOTO3HAYHBIX 4YHCEJI Ha OJHO3HAYHOE 4YHCIO U KPYIJIbIE JECATKH.
["'eomerpuueckuii marepuai. (51 gac)
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80 |YmHOXeHHe BeinmonHeHne  yMHOXKEHUSBBIIOIHAIOT BBINOMHAIOT YMHOXCHUE
YeThIpeX 3HAuYHBIX YETBIPEX3HAYHBIX YUCEJI HAyMHOXKCHHE MOJIHBIXMETBIPEX3HAYHBIX ~ YHCE
gucen HA 0JIHO3HAYHOE YHUCIIOTPEX3HAUHBIX YyHhCeNHa OJHO3HAYHOE YHUCIIO
O0JTHO3HAaYHOE nprueMam YCTHBIX[IPHEMaMHU MHCbMEHHbIX[IPUEMAMU YCTHBIX|
HYHCIIO BBIYMCIICHH. BBIYUCIIE- BBIYMCIICHH.

O3HaKoMIIEHUE CHUH, YMHOKECHHUEBBITTONHAIOT YMHOXEHUE
QITOPUTMOM  ITHMCHbMEHHOIO[IOJIHBIX YETBIPEX3HAUHBIX  YHCEJ]
YMHO>XKEHUS HOJIHBIXMETHIPEX3HAYHBIX YUCENHA OJHO3HAYHOE YHUCIIO
UETBIPEXHAYHBIX YHCENl Hac IIOMOLIBIOTNPUEMAaMHU  ITMCbMEHHBIX
0JIHO3HayHOe 4Kcio. OTBETKaIbKYyJIATOpa (CIBBIYMCIICHUH. Pemator
HAa  BOIpOC: «[louemyBanucel0 IpUMeEpa BCOCTABHBIE
npoctele 3a1aun?» PemeHuecTpouky). Pematotapudpmernyeckue 3ajauu
COCTaBHBIX COCTaBHbIE
aprudMeTHYeCKuX 3a1a4 apupMeTHIecKue

3aja4l  IPAKTHYECKOIO

COJIepKaHUs 10 JaHHOMH|

TeMe II0 HarilsaJHOM W

CIIOBECHOW HHCTPYKILIMHY|

y4auTeIs

81 MacmTab 1:10, Ornpenenenne  paccTosHUsONPeaesitoT OrnpeaensroT pacCTOSTHUE

1:50 MEXTY o0BEKTaMu ClpaccTosiHUE MEXAYMEXKIYy OObEeKTaMH ¢
[TOMOILILIO MaciTada.00bEKTaMH C TOMOIIBIOIIOMOIIBIO MacuiTa0oa,
Boimonnenue yepTekaMaciiTada, BBIIOIHIIOTBBIITOIHAIOT 4epTExK
«kapmaHa» B Maciutade 1:10uepTé&x «xapMaHay BiKapMaHa» B MacmTade
maciradel: 10, ¢/1:10 mo ob6pasiy
[HOMOIbIO YUUTENS

82  |YMHOXeHUe 3aKperieHue YMEHUABBIOIHAIOT BBINOMHAIOT MHCbMEHHOE,
HEMOJIHBIX pelaTe MpOCThIE  33aJaYMyMHOXXEHHE HEIMOJIHBIXYMHOKEHHUE  HEIOJIHBIX
MHOTO3HAaYHbIX apru(MEeTHUECKOTrO MHOTO3HAYHbIX  YHMCEIUYETBIPEX3HAUHBIX YHCE]L
qucen HA coJlepKaHus MpUeMaMH NMHUCbMEHHBIXHA OJHO3HAYHOE YHCIIO.
OJIHO3HAYHOE BBIUMCIICHUH, cPemaror COCTaBHBIE]
YK CIIO [TOMOLIBIO apudmeTnyecKue 3agadu

KaJIbKYJIATOPA (c
3alMchbi0  TpuUMepa B
CTPOUKY). Pemator
MPOCTHIE
apu(pMeTHIeCKue
3a/1aun
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83

'YMHOXEHUE
HEITOJTHBIX
YETBIPEX3HAYHBIX
HHCET
OJHO3HAYHOE
HHCII0

Ha|

3aKperieHue yMEHUs
perarb IIPUMEPbI Ha
[YMHOYKEHHUE HEIOJIHBIX

[Tonb3ytoTcss  TabiuieH
'YMHOYKEHHUS,
3aIMCHIBAIOT IIPUMEPHI B

ICTBIPEX3HAYHBIX YHCECII HaJCTpoLIKy.BBIHOJ'IHHI-OT

0JIHO3HAYHOE YHCIIO.
3aKperieHue YMEHHUS]|
[peIIaTh COCTAaBHBIE 3a/1a4l

[YMHOXCHUE HEMOJIHBIX
MHOTO3HAYHBIX  YHCE]]
[pueMaMy MUCbMEHHBIX
BBIYMCIICHUI, C

MOMOILBIO
KaJIbKYJIATOpa (c
BalMChI0  TpUMepa B
CTPOUKY). PemaroT
MPOCTHIC
apruMeTHIECKHE

3ada4yn IPAKTUYCCKOIQ
COICPIKAaHUSA I10 I[aHHOﬁ
TEMC

[ToBTOpSIOT aJIrOpUTM
[YMHOKEHUS

MHOTO3HA4HbIX 4YUCE HA|
OTHO3HA4YHOE YHCIIO.

BBINONMHAIOT YMHOXCHUE
HEIOJIHBIX
MHOTO3Ha4YHbIX quCell
[pUeMaMy IHUCbMEHHBIX|
BBIYMCIICHUM (C 3aIMChIO
npuMepa B CTOJIOWK).
Pemaror MPOCTBIE
apudmeTuyecKkue 3agauu
MIPAKTUYECKOTO
COJIepXaHUsl 10 JaHHOMH
TeMe

84  [lopsgok nerictBuifl O3HaKOMJICHHE C MPUEMOMBBITIONHSIOT — pelleHUeBhINOIHIIOT pelieHue
B BBIPOKCHHUAX 0€3 peIeHus CJIOKHBIXMUCIIOBBIX  BBIPAKCHUUUNCIIOBBIX BBIPAKCHHUN 110
CKOOOK [PUMEPOB, COJIEPKAIIMNX[IO TOPSIAKY IEHCTBUIL.IOPAIKY JEHCTBUM.

ITEHCTBHS PA3HBIX CTYNEHEHBBINOIHAIT POBEPKYBBIIONIHAIOT  NPOBEPKY)

(BbIpaskeHUs 0e3 CKOOOK)  [YMHOXKEHUS U JENCHUSAYMHOXECHHUS W JIEJCHUS
TBYMSI croco0aMHIByMsi cnoo0aMu
(mpoBepka yMHOXEHHS(IIPOBEPKAa  YMHOXKCHHS]
YMHOYKEHUEM HyMHOKEHHUEM u
NeJICHUEM, W TPOBEPKAICIICHHEM, H TPOBEPKA
NEJIeHNs] YMHOKEHUEM H|IEJICHUsI YMHOXXEHHEM U
NeJICHNEM), C TTIOMOIIBIOJICIICHHEM )
KaJTbKyJIATOpa

85 Macmrad 1:1000;1 3aKperieHue noustuslzo0paxaror ¢urypsl Bl3o0paxkaor Qurypsl B

1:10000 «MacmTab».  3akperuieHHeyKa3aHHOM  MaciiTade,yKa3aHHOM  MaciiTaoe,
YMEHHUSI M300paXaThBBIYUCISIOT MAacHITad CBBIYUCISIOT MacIITad
Gurypel B YKa3aHHOM[IOMOIIBIO YIHUTEIS
Macirtaoe, BBIYHCIICHUE]
MaciiTaba  M300pakEHHBIX
turyp

86  [UeTwlpexyroibHHK |1 O06o01eHne noHsTui: [ loka3zpiBatOT HaspisaroT 3JIEMEHTHI
. [Tepumertp| YETHIPEX YT OJIbHUK, [pa3IHYHbIC BUJIBIMETHIPEXYTOTFHUKOB.
YEeTHIPEX yTrOJIbHUKA MPSIMOYTOJIBHHK, 3aKPEIHUTHUETHIPEXYTrOJbHUKOB  CBBIMTOIHSAIOT TOCTPOCHUE

CYIIECTBEHHBIE  MPHU3HAKUOMOPOH Ha oOpaszer.reoMeTpuueckux Quryp,
MPSIMOYTOJIbHHKA. BeImoHs0T HaXOJIAT X TIEPUMETP
3akperieHue YMEHHUSIOCTPOCHUE

HAXO0XICHUS MepUMEeTPAreOMETPHIECKUX (PHTYP,

MPSIMOYTOJIbHUKA HaXOJsAT WX TEPUMETP

[0 MPaBUITy, HaIJIAIHON
151 CJIIOBECHOH

MHCTPYKIWU YUYUTEIS
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87  |YMHOXeHHE O3HaKoOMJIEHHE CBBINOJIHAIOT [IpuMeHAIOT  anropuT™
MHOTO3HAYHBIX QITOPUTMOM  YMHOXKEHUS[yMHOXEHUE [YMHOXKEHUS
YHCeNT Ha KPYIJIbIE MHOTO3HAYHBIX YHWCENl HAMHOTO3HAYHBIX  YHCEIMHOTO3HAYHBIX YUCENl Ha
NEeCATKU KpYIJIble NECATKU.HA KpYIJIble JECSATKHOJHO3HAYHOE YHCIO, B
3akperuieHue YMEHUSNPUEMAMU MHUCbMEHHBIXKOTOPBIX IO  YCJIOBHIO
pematb  apu(pMETUYECKUEBBIYUCICHUNA € ONopoi3agaun coJepxarcs
Bajaun NPaKTUYECKOrOHA TaOIUIYKpYTJIbIe YHCIa
coJepKaHUs [YMHOXKEHUS, v
MOMOILBIO
KaJIbKYJIATOpa (c
3allMChI0  TIpUMeEpa B
CTPOUKY). PemaroT
3aJadud 10  YCJIOBHIO,
3aauu coJepxarcs
KpyIrJIble  4YWCia  TI0
HarISITHONM U CJIIOBECHOH
WHCTPYKLIUW YIUTEIIS
88 |YmHOXeHHe O3HaKOMIIEHHE cBermonHsroT [TpuMeHSIOT ~ aNroOpuUTM
MHOTO3HAYHBIX QITOPUTMOM  YMHOXKEHUSyMHOXXEHUE [YMHO>KEHUS
YHCeNT Ha KPYTJIbIE MHOTO3HAYHBIX YHCENl HAMHOTO3HAYHBIX  YHCEIMHOTO3HAYHBIX YHCENl Ha
NeCATKU KpYTIJIble NECATKU.HA KpYIJIble JECATKHOJHO3HAYHOE YHUCIO, B
3akperuieHne YMEHUSNPUEMAMU MHUCHbMEHHBIXKOTOPBIX IO  YCIIOBHIO
pemwatb  apu(pMETUYECKUEBBIYMCICHUNA € Omopoi3agaun coJepxarcs
Baaun NPaKTUYECKOTOHA TaOIUITYKpYTIIbIe YHCIa
coJepKaHUs [YMHOXKEHUS, c
MIOMOIIBIO
KaJIbKYJIATOPA (c
3alMChI0  TIpUMeEpa B
CTPOUKY). Pemator
3aJaud 10  YCJIOBHIO,
3ajaun coJiepKarcs
KpyTJIble  4YWCia  TIO
HarJIsIIHOM M CIIOBECHOMH|
WHCTPYKIIUN YIUTEIIS
89  |[KonTponbpHas OneHuBaHWe M NPOBEPKABBINOIHAIOT  33JaHUSA|BBINTOIHAIOT 3aJlaHus
pabdota Ne 5 mo [YPOBHS 3HAHUHKOHTPOJILHOM  pabOTHLKOHTPOIBHON paboThL.
TeMe «YMHOXKEHHE oOyuatomuxcst 1o  teme:[loHnmaroT [ToHMMAIOT HHCTPYKIHIO
MHOTO3HAYHBIX «Y MHOKECHUE WHCTPYKIINIO KK y4eOHOMY 3a/IaHUIO0
qHCcen Ha| MHOT'O3HAYHBIX YHCeNl HayueOHOMY 3aJIaHUIO.
0JTHO3HAYHOE OTHO3HAYHOE  YHuCIOo  HIpUHUMAIOT  TTOMOIIb
YUCIO U KpYIJIbIE KPYTJIbIE AECATKM» YUUTENs

JCCATKH»
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90

AHanu3
KOHTPOJIbHOM
paboTHI. Pabora
Ha OILIMOKaMU.
[ loBTOpEHUE u
BAKPEIJICHUE TEMBI
<YMHOXXEHHE
MHOT'O3HAYHBIX
qCeTl Ha
OJHO3HAYHOE

HUCIIO W KpYIJIbIE
IECATKI

3aKkperieHue yMeHUs
pereHus CJIO’KHBIX
[IPUMEPOB, CoJIeprKalnX

[ICHCTBUSI Pa3HBIX CTYIEHEU
BBIp@KEHUSI 0€3 CKOOOK).
3akperuieHue YMEHHUS
pemarh  apupMeTHICCKUE
Basaun MPAKTHYECKOT0
COJEpKaHUs. 3aKperieHUue
YMEHHUSI pelllaTh MPUMEpPHI
[10 aIrOpUTMy JACUCTBUU
YMHOXXEHHUSI MHOTO3HAYHBIX
MUCEIl Ha KPYTJIbIe JECITKH

[[pou3BOASAT  MOPAIOK
el TBUI BBIPAKECHU I
0e3 CKOOOK.
BBIMOTHAIOT MPOBEPKY!
YMHOXKEHUSI U JIeJICHUS
ITBYMS crocodamMu
MPOBEPKA YMHOXKEHHUS
[YMHOXKXEHHUEM "
[IeJICHHEeM, M TPOBEpKal

[eJIeHUs] YMHOKEHHUEM U
[IeJICHUEM ), C TIOMOIIBIO
KaJIbKYJIATOPA.
PemarorpocTsie
Apr(METUYECKHE
Bajlayd  MPaKTUYECKOIro
COJIEp>KaHuUs 1O TaHHOM

[TpousBoasT MIOPSIA0K
e CTBUN BBIPAYKECHU I
0e3 cko0OK. BrimmonasaroT

[POBEPKY YMHOXCHHS U
TeTICHUS JBYMsI
crioco0aMu (mpoBepka
[YMHOXCHHSI YMHOKEHHAEM
1 JICJICHUEM, U TPOBEpKa
eNieHusT YMHOXKEHUEM U

IICIICHHEM ). Pemaror
[POCTHIC
AprMeTHYeCKre 3a7adn
[TPAKTUIECKOTO
COJICP)KaHUs 110 JaHHOU
TeMe. [IpumenstoT
AIITOPUTM YMHOXEHUS

TeMe. BBIMONHAIOT]MHOTO3HAYHBIX YUCEN Ha
YMHOKEHHE 0/IHO3HAYHOE YHCJIO, B
MHOTO3HAYHBIX ~ YHCEJIKOTOPBIX 10  YCJIOBHUIO
Ha KpYIJIble JIeCSTKHUBaladyu coJiepkarcs
[IpreMaMM MHCbMEHHBIX[KPYTJIbIE YHcia
BEIYVICIICHHH, c

[TOMOILBIO

KAJIbKYJITOpa (c

BallUCbI0  [IpUMEpa B

CTPOUKY).

01  |lenenwue O3HaKoOMJIEHHE cllpumensitor anroputMm[IpuMeHSIOT  aNrOpUTM
MHOTO3HAYHBIX QITOPUTMOM JeNeHUS|IeNICHUs] MHOTO3HAYHBIX|IEJIEHUS] MHOT'03HAYHBIX|
HCe Ha| MHOTO3HAaUHbIX YHMCEJl HauHMCed Ha OJHO3HAYHOEUHUCENl Ha OJHO3HAYHOE
0JTHO3HAaYHOE OJTHO3HAYHOE 4YMcaIo Oe3uuciio, ¢ omopoil Hauuciao 0Oe3  mepexoza
YK CIIO oe3 nepexosna uepe3  paspsa.oOpasen.  BrimonsstoTuepes paspsa.
repexona yepes 3akperieHue YMEHHUSIEIeHNe MHOTO3HAUHBIXBBIMONIHAIOT JIeTICHUE
paspsiz pemath  apupMETHYECKHEMUCel Ha OJHO3HAYHOEMHOTO3HAYHBIX YHCEN HA|

Bajadn YMCIO C  MEepPeXOJOMOAHO3HAUYHOE YHuCIo 0Oe3
yepes paspsn, crepexoia 4epe3 pasps,
MIOMOIIIBIO (c 3amucel0 mpuUMepa B
KaJIbKYJISITOpa (clcTonbuK). Pemaror
3allUChI0  TpUMeEpa  BIPOCThIE
CTPOUKY). Pematotapudpmernueckne 3amaumy]
MPOCTHIE Ha KpaTHOE U Pa3HOCTHOE
apudmeTnyeckue CpaBHEHUE

3ala4y Ha KpaTHOC U

A3HOCTHOC CPABHCHHC
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02

Jlenenue

IMHOT'O3HAYHBbIX

qHCe
OJTHO3HAYHOE
MepexoaoM
paspsiz

Ha|
C
qepes

3aKperieHue
esIeHust MHOI'03HAaYHbIX
4yKcea Ha  OJHO3HAYHOE
YKMCIIO C IEpPexXo/loM dYepe3
paspsan

npuémal

[ToBTOPAIOT  aIrOpuUTM
NeJIeHrsT MHOTO3HAYHBIX
YKcesl Ha OJHO3HAYHOE
C TepexoJoM  yepes
paspsg € ONoOpol HA|
oOpasen «demumoe,
NEJINTENb, YaCTHOE.
BoInonHsAIOT  JIeeHne
MHOTO3HAYHBIX  YHCEJ]
Ha OJIHO3HAYHOE YHCIIO|
C TEepexoJoM  4epes
paspsig, €  [OMOUIBIO
KaJIbKYJISITOpa (c
3alKuchi0  TpuUMepa B
CTPOUKY). Pemaror
MPOCTHIC
apudmeTnueckue
3aJayl Ha KpaTHOE WU
[PA3HOCTHOE CpPaBHEHHUE
WHCTPYKITUU YIUTEIIS

[loBTOpSIIOT TaOIHILY|
[YMHOXKEHUSI M JIEJICHHUS.
[ToBTOpSIIOT aJIrOpUTM
NeNICHUsI MHOTO3HAYHBIX
YKMCesl Ha OJIHO3HAYHOE C
[Iepexo10M uepe3 pas3ps.
BpInonaHsaoT JIeJICHUE
MHOI'O3HAa4YHbIX YHCENl Ha
OIHO3HAYHOE YHUCIIO C
[epexoa0M uepe3 pas3ps,
(c 3amuchl0 IMpuMepa B
CTOJIOHK). PematoT
MPOCThIC
apudMeTHUecKue 3aaa4yu
Ha KpaTHOE U Pa3HOCTHOE
CpaBHEHHE

93

Jlenenue

IMHOI'O3HAYHBbIX

YHCe
OJTHO3HAYHOE
MepexoaoM
paspsin

Ha|
C
qepes

3aKperieHue
eIeHUs MHOT'O3HAYHBIX
4gEceT HAa  OJHO3HAYHOE
MKCIIO C TEePEXOJIOM dYepe3
paspsn

puEMa|

[loBTOpSIIOT ~ aNropuT™M
NesIeHUs] MHOT'O3HAaYHbIX
Yrcel Ha OJHO3HAYHOE
C IEepexoJoM  uepe3
paspsaxl ¢ ONOpOM Ha
o0paszern «Jlenmoe,
TIeTTUTEND, YacTHOEY.
BbINONHAIOT — JETICHUE
MHOTO3HAYHBIX  YHCEJ]
Ha OJJHO3HAYHOE YHUCIIO|
C TEepexoJoM  uepes
paspss, C IOMOIIBIO
KaJIbKYJIATOpA (c
3allUChI0  TpUMeEpa B
CTPOUKY). Pemator
MPOCTHIE
apupMeTHIeCKue
3aJaud Ha KpaTHOE W
[Pa3HOCTHOE CpPaBHEHME

[loBTOpSIIOT TadIuLy)|
[YMHOXKEHUSI W JIEJCHUS.
[ToBTOpSIIOT aJIrOpUTM
NeNIeHUs MHOTO3HAYHBIX
YKcesl Ha OJIHO3HAYHOE C
[Iepexo10M yepe3 pas3ps.
BreinonHsaoT JIEJICHUE
MHOTI'O3HAYHbIX YHCENl Ha
OJIHO3HAYHOE YHUCIIO C
[epexoa0M uepe3 pasps,
(c 3amuchpi0 mpuMepa B
CTOJIOHUK). Pemrarot
MPOCTHIC
aprudMeTHUecCKue 3a1a4u
Ha KpaTHOE U Pa3HOCTHOE
CpaBHEHHE

MHCTPYKIUN YYUTEIS
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94  |leneHne TOJHBIX 3aKperieHue anroputmallpumenstor  anroputMIpumensoT  aIropUTM
MHOTO3HAYHBIX esIeHust MHOT'O3HAYHBIXIE€JICHUs] MHOTO3HAUHBIX[IEJICHUSI MHOTO3HAYHBIX
gucen HA YMCEel HAa  OJHO3HAYHOEMUMCENl HAa OJHO3HAYHOE,UHCEll Ha OJHO3HAYHOE C
O0JTHO3HAaYHOE urciao. OtpaboTka €ro Hac IEpexoJoM  uepe3lepexooM uepe3 paspsfl.
YKCIIO C IEPEXOA0M CIydasiX [eJE€HHE IOJHBIX]pa3psil, C ONOpod HaBBINOIHAIOT JIEJICHUE]
yepes paspan MHOI'O3HAYHBIX 4HuCell HaoOpaszer «JlenuMoe,OJTHBIX ~ MHOTO3HAYHBIX
(BBICIIMIT  pa3ps OZIHO3HAYHOE  YHUCJIO  ClIEJIUTENb, YaCTHOE».UUCEl Ha OJHO3HAYHOE
NEeTMMOI0  MEHbIIIE OJTHUM HEpeXo70oM 4epe3BBINOIHAIT  JEeIEHUEMHUCIIO C IEPEX0IOM Yepes
NEJIATENS) paspsa. 3aKpenIeHUEOIHBIX MHOIO3HAUHBIXpa3psl, (C  3aIlUChIO

YMEHUS pelaTbdKuce] Ha OJHO3HAYHOENpUMepa B  CTOJOHK).
apru(MeTHUeCKUe  3aJauuuucio ¢  nepexoxomPemaroT IIPOCTBIE
[PAKTUYECKOI0 COAEPIKaHUs [Uepes paspsn, capudmernueckue 3aaadu

[TOMOLIBIO [IPAKTUYECKOIO

KaJIbKYJIITOpa (clconmepxkaHusi MO JaHHOW

3alMChbl0  IpUMepa  BTEMeE

CTPOUKY). PemaroT

IIPOCTHIE apudmeru-

YecKue 3a1a4]

[PaKTUYECKOI0

COAEpKaHUA IO JaHHOM

TeMe IO OMOPHOM CXeMe

151 CJIIOBECHOH

MHCTPYKLIUU YUUTEIIS

05 |leneHne MOJHBIX 3akperieHue anroputMallpumensor  anropuTMlIpuMeHsIOT  aNropuT™M
MHOTO3HAaYHbIX nesneHus MHOT'O3HAYHBIX|IEJIEHUS MHOI'O3HAYHBIX[IEJIEHUSI MHOT'O3HAYHBIX|
qHcen Ha| YyKcea Ha  OJHO3HAYHOEUHUCENl HAa OJHO3HAYHOE,dHMCE]T Ha OJHO3HAYHOE C
0JIHO3HAYHOE urcino. OtpaboTka €ro HaCc MEpexoJOoM  Yepe3lepexoJoM Yepe3 pasps.
YKCIIO C IEPEXOA0M CIy4asX [EJEeHHE IIOJHBIXpa3psl, C ONOpOod HABBITOIHAIOT JICJICHUE,
gyepes pas3psn MHOTO3HAaUHbIX 4YHCeNl HajpOpaszer «JlenuMoe,MOJTHBIX ~ MHOTO3HAYHbIX
(BBICIIMIT  pa3psn OJIHO3HAYHOE  YHUCJIO  ClICIIUTENbD, YaCTHOE».UUCEl Ha OJHO3HAYHOE
NEIMMOT0  MEHbIIIE OIHUM TIepeXoJoM 4epe3BhINOTHAIOT  JEIEHUEUUCIIO C IEPEX0I0M Yepes3
NEITATES) paspsa. 3aKperuIeHUEOMHBIX MHOTO3HAUHBIX[pa3psi, (C  3aIlUChIO

YMEHUS pemaTburcesl Ha OJHO3HAYHOENpPUMEpa B  CTOJOUK).
apru(MeTHUeCKHue  3aJauyuuucio ¢  nepexonomPeraroT IIPOCTBIE
MPAKTUYECKOIO COJIEpKaHUs [depes paspsn, capupmeTHuecKue 3aaayy]
MIOMOIIIBIO MIPAKTUYECKOIO
KaJIbKYJISITOpa (cconepkaHuss MO JTaHHOM
3allUCBhI0  TIpUMEpa  BTEMe
CTPOUKY). Pemator
[IPOCTBIE apudmeTn-
YecKue 3aa4n
MPaKTUYECKOIO

COZIepKaHUs N0 JaHHOM
TeME I10 OIIOPHOM CXEMeE
151 CJIOBECHOH|
MHCTPYKLIUN YUUTEIS
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06  [[IpsIMOYTOJIBHHUK. 3aKperieHue YMEHUABBITOIHAIOT BBINONMHAIOT TIOCTPOCHUE
Ilepumerp CTPOUTH IPSIMOYTOJIBHUK TOIOCTPOCHHUE IPSIPSIMOYTOJIBHHKA,
[IPSMOYTOJIbHUKA BaJaHHBIM JUIMHAM CTOPOH,MOYIOJIbHHUKA CHAXOMAT €0 IEPUMETP

HaXO0XICHUE €r0 MEPUMETPA [TIOMOIIBIO neaarora,
HaxXOIAT €ro IepUMeTpH
10 ITPaBUILY

07  |[leneHuwe TOJHBIX 3aKperieHue anropurmallosropsror  anroputMlloBTopsaroT TaOIHILY|
MHOT'O3HAa4YHbIX eJIeHUs MHOT'O3HAYHBIX|ICJICHUSI MHOI'O3HAYHBIXyMHOKEHUSI W JCIICHUS.
quCell HA Yucel  Ha  OJHO3HA4YHOEUHCENl Ha OJHO3HayHOelloBTOpSIOT QITOPUTM
OJIHO3HAYHOE UMCJIO Ha CIIydasx C ABYMsC NIEPEXONOMIEIICHAS MHOTIO3HAYHBIX
9HCIIO v [EPEX0JaMU Yepe3 paspsld. [Mepe3paspsis ¢ ONOPOHYHUCENl Ha OJHO3HAYHOE C
[IEpPEX01aMU B IBYX Ha oOpasen «Jlemumoe,mepexo oM uepes pasps.
paspsiaax NIEIIUTEIIb, 4acTOe».BBINOIHAIOT JICTICHUE,

BBINOMHAIOT ~ JEJECHUENONIHBIX ~ MHOTO3HAYHBIX
[IOJIHBIX MHOTIO3HAYHBIXYHUCE]I HA OJHO3HAYHOE
YUCel HAa OJHO3HAYHOEHMCIIO c JIBYMs
YKCIIO c IBYMsAIEPEX01aMu qyepes
[epexoaaMu yepe3paspal, (C  3aIHUChIO
paspsil, C IOMOLIBIOTIpUMEpPAa B  CTOJOMK).
KAJIBKYJIATOpA (cPematot COCTaBHBIE
3allUChI0  NpuMepa  BapupMeTHUYecKue 3ajauul
CTPOUKY). B 2-3neiicTBus

08 |[leneHuwe MONHBIX [ToBTOpeHUE nenenusllosropsror  anropurmIloBTopstOT TadIuLy)|
MHOT'O3Ha4YHbIX MHOTO3HA4YHbIX 4YMCENl Hajielne HUSyMHOXEHUSI M [JEJICHHUS.
qHCel HA OJHO3HA4YHOE  4YMCJIO  HAMHOIO3HAa4yHBIX  yucenlloBTopsroT QITOPUTM
OJIHO3HAYHOE CIIyqasx C IBYMsHa  OJHO3HA4YHOE  CJIEJICHMS MHOTO3HAYHBIX
9HCIIO C [EPEXOJaMU 4epe3 paspsia.Iepexo1I0oM yepes3uuncen c JIBYMs
[epexoJaMu B IBYX 3aKperieHue YMEHUAPA3psA C OINOpPOH HallepexoJaMu yepes
paspsnax pemate  apupMeTnueckueoopazer «/denumoe,pazpsn. Beimonssor

Bagadu MIPaKTUYECKOTOJIEIUTEb, YaCTHOE».|IeJICHUE TIOJIHBIX|
ColepKaHUs BBIONMHAIOT ~ 1€IEHUEMHOTO3HAYHBIX YHUCEN HA
[MOJIHBIX MHOTO3HAYHBIXOJJHO3HAYHOE YHCIO C
yucel Ha OJHO3HAYHOEMEPEXOAOM Yepe3 paspsii,
YHCIIO C TepexoAoM(C 3amMchio IpuUMepa B
yepes paspsn, CICTOJIOUK). Pemaror
[TOMOIIIBIO IIPOCTHIE
KaJIbKYJIATOPA (clapupmernueckue 3a1adu
3allMCBI0  IIPUMEpPA  BIPAKTUYECKOTO
CTPOUKY). Pemaroticonepxanus 10 JaHHOM
IPOCTBIE TeMe
apupMeTHIeCcKue
3a7a4d  TPAKTUYECKOTO
COIEp)KaHUs IO JaHHOM
TeMe MO OMOPHOM cXxeMe
151 CIIOBECHOM
MHCTPYKIUU YUYUATEIS

09 |leneHwe TOJHBIX IToBTOpeHME nenenusllosropsror  anropurmIloBTopstOT TabIuIy|
MHOTO3HaYHbIX MHOTI'O3HA4HBIX YHCEN Hajiese HUAYMHOXXEHUS U JCIICHHUS.
qucell HA OJHO3HAYHOE  4YMCJIO  HAMHOIO3HAayHBIX  yucenlloBTopsaroT JITOPUTM|
OJTHO3HAYHOE CiIydasx c JBYMsHA  OJHO3HAYHOE  CJIEJI€HUS MHOTO3HAYHBIX
YUCIIO0 C [epexoJaMu  4epe3 paspsi.Iepexo oM yepes3uucen c JBYMs
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MepexoaMu B JIBYX|
paspsiaax

3aKperieHue
perarb
Bajadn
coJepKaHUs

yMEHUs

apupMeTHIECKUE

IIPAKTUYECKOIO

paspsg ¢ ONopod HA|
oOpasen «lemumoe,
NEJINTENb, YaCTHOEY.
BoInonHsAIOT  JIeeHne

IOJIHBIX MHOI'O3HA4YHBbIX
HYHCCJI Ha OJHO3HAYHOC

YHCIO C  MEepexoioM
gepe3 pasps, C
MOMOILBIO
KaJIbKYJIATOpa (c
BalMChI0  TpUMepa B
CTPOUKY). Pemator
[POCTHIC
apruMeTHIECKHE

3ajlaud  MPAKTUYECKOTO
COJlep>KaHusl O JaHHOM
TeME MO OMOPHOM CXeMe
151 CJIOBECHOM
WHCTPYKIIUU YUUTEIs

nepexoaMu
pasps. Brimonusaror
JICIICHUC ITOJIHBIX|
MHOTO3HAYHBLIX YMCE Hal
OJHO3HAYHOE YHCIO C
MepPeX0JI0M uepe3 paspsi,

qepes

(c 3anmucel0 IMpuMepa B
CTOJIOHK). PematoT
MPOCThIC
apudMeTHUECKUE 3a/1a4H
MPaKTUYECKOTO
COJepKaHUs TIO JTaHHOM

TEMC

100 lenenue TOJIHBIX| [O3HaKOMIICHHE C JICICHUEM [Mpumenstor  anroput™M  jAeneHusA[[IpUMEHSIOT  IrOpuUTM  JAENEHHS
MHOTO3HAYHBIX — YHCENT Ha MHOTO3HAYHBIX YHCET HA OJHO3HAYHOEMHOTO3HAYHBIX qHCen HaMHOTO3HAYHBIX YHCEN HAa OHO3HAUYHOE
OIHO3HAUHOE YHCIIO c MUCIIO C IIepeX0/I0M uepe3 paspsijl, KOrja BOAHO3HAUYHOE, C IIEePeXOJOM Yepe3[HCI0, C IepexoJoM dYepe3 paspsm.
[1epeX0/IoM  Yepe3  paspsij [HaCTHOM IIONIy4aloTCs HYJIM B CepeluHe[pasps], Ccomopod Ha  00pa3en|BhIIONHSIOT JeTIeHne TIOJTHBIX|
KOTZla B 4aCTOM IOJy4aroTcs [ Ha KOHIe «Jlenumoe, genuTenb, YACTHOE.[MHOTO3HAYHBIX YHCEI HAa OJHO3HAYHOE|
[yJIU B CepelMHE WM Ha BEIMONHAIOT ~ JeleHue  MONHBIX[MUCIO ¢ MEepexomoM depe3 paspsin, (¢
[KOHIIE) IMHOTO3HAYHBIX YyHcel HaBanuchi0  HpuUMepa B CTOJOMK).

OZIHO3HAYHOE YHCIIO ¢ IIepexoxoM[PeriaroT cocTaBHBIE apH(METHUECKHE
epes paspsa, c nomMolisoBagaya B 2-3 aeicTBUs

[KaITbKyIIsITOpa (C 3aIichio IpUMepa

B CTPOUKY)

101 Tenenne TIOJTHBIX [O3HaKOMIICHHE C JeNIeHHEM [TpMEHSIOT ~JTOPUTM  JeleHUA[[IpUMEHSIOT ~ aNropuT™M  JIeNeHUs]
MHOTO3HAYHBIX — YHMCEN  HA MHOTO3HAYHBIX YHCET HA OJHO3HAYHOE[MHOTO3HAYHBIX YHCen HaMHOTO3HAYHBIX YHCE HA OJHO3HAUHOE
OIHO3HAYHOE  YHCIIO c [1ICII0 ¢ TIepEXO0IoM Yepe3 paspsil, KOr/ja BJOAHO3HAYHOE, C MEPEXOJ0M Yepe3[dmcio, ¢ IepexofoM dHepe3 paspsi.
lepexooM  4epe3  paspsif [HacTHOM IONMy4YaloTCs HYIH B CepeJuHe[paspsi, comopod Ha  o0pasen|BbINONHSIIOT JeneHue TIOJTHBIX|
KOTJ[a B 4aCTOM HOJIyJaroTCs Jp Ha KOHIIe «Jlemumoe, nenuTeNb, YACTHOE.[MHOTO3HAYHBIX YHCEIN HAa OJHO3HAYHOE)
[yJIU B CepelHe I Ha BRIIONHAIOT ~ JeneHue — MONHBIX[MUCIO ¢ MEepexomoM uepe3 paspsi, (C
KOHIIE) HOTO3HAYHBIX qHCe Hapamucel0  TIpEMepa B CTOJOHK).

0IIHO3HAYHOE YUCIO € IepexoaoM[PermaroT cocTaBHbIE apHU(pMeTHUYECKuUe
gepe3  paspsaA, ©  HOMOIIbIoBajzada B 2-3 aeifcTBus
KaJIbKyJIsTOpa (C 3alUChIO TIpUMepa
B CTPOUKY)
102 lenenue TIOJIHBIX O3HaKOMIICHHE C JICICHUEM [MpumeHsroT ~ anroput™M  JAeneHusA[[IpUMEHSIOT ~ aNropuT™M  JACNEHHS
HOTO3HAYHBIX YHCENT Ha HOTO3HAYHBIX YHCENT Ha OJHO3HAYHOEMHOTO3HAYHBIX YHCe HaMHOTO3HAYHBIX YHCEN HAa OJHO3HAYHOE
OIHO3HAYHOE YHCIIO c MICTIO ¢ IePeX0I0M Uepe3 paspsijl, KOrjaa BOAHO3HAYHOE, C IIEPeXOJOM YEepe3[HCIo, C IepexoJoM depe3 paspsm.
[1epexoloM  uepe3  paspsij HacTHOM TIOTyYaroTCsi HYJNM B CEpeJMHE[paspsii, Comopoil Ha  0Opasen|BhINONHAIOT JeTIeHne TIOJTHBIX
KOTJla B 4aCTOM HOJy4aroTcs [ Ha KOHIIe Jlemumoe, nenuTeNnb, YACTHOEY.[MHOTO3HAYHBIX YHCEN HA OJHO3HAYHOE)
HyJIH B CepelHe I Ha BBIMONHAIOT ~ JIeNeHre  TOJHBIX[HUCIIO C MEPEeXojioM depes paspsj, (¢
[KOHIIE) [MHOTO3HAYHBIX YHCeln HaBamuchl0 MNpUMEpa B  CTOJIOHK).

JTHOZHAYHOE YHUCIO C IEPEXOI0M]

fiepe3  paspsi, € [OMOIIBIO

[KaIbKyIsITOpa (C 3alkChio pUMepal

Pemmaror coctaBHBIE apH(METHUIECKHE

Bagaua B 2-3 neiicTBUs

B CTPOUKY)
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103 [[TapamnenbHble 3aKkpelieHHue 3HAaHUM  MO[BBINONHSIOT BEITOTHAIOT MTOCTpOEHUE
psiMble JIMHHH. TeMe «B3auMHoe[nocTpoeHune [apajjieIbHbIX — MPSIMBIX
BzanmHoe [IOJIOKEHUE TPSIMBIX JIMHUHA[IAPATUICIBHBIX MPSMBIX[THHHNA
[10J10KEHUE Ha [IJIOCKOCTH» IIMHUH ¢ IIOMOILBIO
MPSMBIX JIUHUA HA yIUTEIS
[JIOCKOCTH

104 [lenenue MOJHBIX 3aKkperieHue npuEMaBakpeIuIaioT aJIrOPUTMBAKPEIUISIIOT ~ aITOPUTM
MHOTO3Ha4HBIX 1eJIeHns MHOI'03HAaYHBIX|[1EJICHUS] MHOTO3HAYHBIX|1€JIEHUS] MHOTO3HAUHBIX
HCel Ha HUCce]l Ha  OJHO3HAYHOEMMCEI HAa OJHO3HAYHOEMHCEI Ha OJHO3HAYHOE
OZJHO3HAYHOE HUCIIO, KOTJAa B YAaCTHOM[C ONOpPOM Ha o0pasel.uucio, ¢  IMEepexoaoM
uuciao  (korza B [10JTy4ar0TCs HYyJIU B|BBINOJIHAIOT ~ JI€TIEHUE[MEPE3 paspsn.
HAaCTHOM CepeliHe WU Ha KOHILIE [IOJTHBIX MHOT'O3HAYHBIX|BBIMONHAIOT JieJICHUe
[I0JIy4alOTCsl HYIU UKMCE HA OJHO3HAYHOE[IOJHBIX MHOTO3HA4HbIX
B cepelivHe WIN Ha UUCIO € IEPeXOJOM[MMCEN Ha OJHO3HAYHOE
KOHIIE) uepes paspsn, C[HUCIIO C IIEPEXOJIOM Yepe3

[TOMOILBIO paspsa, (¢ 3amMchio
KaJIbKYJIATOpA (clnpumepa B cTOJIOMK)
BallUCbI0 IIpUMEpa B

CTPOUKY)

105 [lenenue MOJHBIX BakpernieHue npuéma3akperifioT AITOPUTMBAKPEIUIAIOT  AITOPUTM
MHOT'O3HAUHBIX 1eTICHUS MHOT'03HAYHBIX|1€JI€HUSI MHOTO3HAYHBIX|I€JICHUSI MHOTI'O3HAYHBIX
Hycelt Ha Hycell  Ha  OJHO3HAYHOEMMCENI Ha OJHO3HAUYHOEMHCEI Ha OIHO3HA4YHOEe
O/THO3HAUYHOE HUCIIO, KOTJa B 4YacTHOM[C ONOpPOM Ha 00pasel.uucio, ¢  I[epexoaoM
uuciio  (korma B [0JTy4at0TCs HYJIH BBBINONHAIOT ~ JeneHuedepes paspsn.
HaCTHOM CepeHE UM Ha KOHLIE [TOJIHBIX MHOTI'O3HAYHBIX|BBIIOIHAIOT JieJieHue
[OJIy4aroTCsl HYJIU HKUCel Ha OJHO3HAYHOE[IOJHBIX  MHOTO3HAYHBIX
B CEpEeIUHE WIM Ha UUCIO € IEPEeXOJOM[MMCE] Ha OJHO3HAYHOE
KOHIIE) uepes paspsn, C[HCIIO C IIEPEXOJIOM Yepes

[TOMOIIIBIO paspsia, (Cc 3amuUChIO
KaJIbKYJIATOpA (clnpumepa B CTOIONK)
BallUCbI0  MIpUMEpa B

CTPOUKY)

106 [leneHue MOJHBIX 3aKkpericHue npuéma3akperifioT AITOPUTMBAKPEIUIAIOT  AITOPUTM
MHOT'O3HaUHBIX TeTICHUS MHOTO3HAYHBIX|1€JI€HUS] MHOTO3HAYHBIX|I€JICHUS] MHOT'O3HAYHBIX
Hucel Ha HUCed Ha  OJHO3HAYHOEMHCEN Ha OJHO3HAYHOEMHCEI Ha OJHO3HAYHOE
O/THO3HAUYHOE HUCIIO, KOTJa B 4YAaCTHOM[C ONOpPOM Ha o00pasel.uucio, ¢  IMepexoaoM
uucino  (korma B [OTY4at0TCs HYJIN B[BBIOJIHAIOT ~ JI€TIEHUEMEPE3 paspsa.
HaCTHOM CepeHE UM Ha KOHLIE [TOJIHBIX MHOT'O3HAYHBIX|BBITOIHAIOT JieJieHne
[OJy4aroTCsl HYIH HKCe]l Ha OJHO3HAYHOE[IOJHBIX MHOTO3HAYHBIX

B CepeIUHE WM Ha
KOHIIE)

MUCIIO C  TEePEeXOI0M
aepes paspsiz, c
[TOMOIIBIO
KaJIbKYJIATOpa (c
BAlMChI0  [pUMepa B
CTPOUKY)

MUCeNl Ha OJHO3HAYHOE
HUCIIO C TIEPEXOJIOM Uepes
paspsin, (C  3amuUChIO
[IpUMepa B CTOJIOHK)
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107 [[IpoBepka neneHus 3aKkperieHue ymenusflIpouzBoasatr nposepky[[IpouzBogaT  mpoBepky
YMHOXEHHEM [POBOJUTH IIPOBEPKYIEICHUS YMHOXCHUEM|IECNCHUSI ~ YMHOXKEHUEM.
1eTICHUS YMHOXEHUEM. Ha KalbKynsTope.|Pemator COCTaBHbIE
Perenue cocTaBHBIX|COCTABIIAIOT U PEIAIOT ApUPMETUYECKHE 3aJauu
ApU(METHYECKUX 3a/1a4 B 2-[IPOCTHIC [10 KpaTKOM 3aIIuCh
3 nedicTBUS 1O KpaTKoHppupMeTHYECKHE
3arucu Bajayd 10  KpaTKou
BalicH
108 [[IpoBepka neneHus 3aKkperieHue ymenusflIpouzBoasat nposepky[[IpouzBoasaT  mpoBepky
YMHOXXEHUEM [IPOBOJUTH IIPOBEPKY[IEICHUS YMHOXCHUEM|IECNCHUSI ~ YMHOXKEHUEM.
1eTICHUS YMHOXEHUEM. Ha KaJbpKynsrope.[Pemator COCTaBHbIE
Perenue cocTaBHBIX|COCTABIIAIOT U PEIAIOT ApUPMETUYECKHE 3aJauu
ApU(METHYECKUX 3a/1a4 B 2-[IPOCTHIE [10 KPaTKOM 3aIluCh
3 gelicTBUS MO KpaTKoHppupMETHYECKHE
3arucu Bajayd 10  KpaTKou
BanicH

109 |denenue u BaKkperICHHEe YMHOXCEHUS H[BBIMOTHSIIOT BHAOT MIPABHIIO
YMHOXEHHE 1eIeHns MHOI'0O3HAaYHBIX|[YyMHO)KEHUE U JIEJICHUE[TUCbMEHHOTO
MHOT'O3HaUHBIX HHCced Ha  OJHO3HAUYHOEMHOIO3HAUHBIX  YMCEJ[yMHOXKEHHUS U JEJICHUs
Hycelt Ha HUCIIO C IepexoJ0M uepe3jHa OJHO3HAYHOE YHUCIOMHOIO3HAuHBIX YHMCEN Ha
O/THO3HAUYHOE pa3psan (Bce ciydan) C IEepexXoJ0M  4epe3|0IHO3HAYHOE YHCJIIO.
HUCIIO C IEPEX0aA0M pa3psn BEINOJIHAIOT YMHOXEHHE
uepe3 paspsan (Bce 1 JieJieHue
CIry4yau) MHOI'O3HAYHBIX YHCENl Ha

0IHO3HAYHOE YUCIIO (BCE
CITyqan)

110 [lenenue u 3aKkperieHue YMHOXEHUS H[BBIMONTHSIOT BHaIOT IIPaBUIIO
YMHOXEHHE 1eIeHus MHOI'0O3HAYHBIX[YyMHO)KEHUE U JIeJICHUE[TUCbMEHHOTO
MHOT'O3HaUHBIX HUced Ha  OJHO3HAUYHOEMHOTO3HAUHBIX  YMCEJ[yMHOXKEHHUS U JEJIECHUs
HHCE Ha HMHUCIIO C TEPEXOJOM 4Yepe3Ha OJHO3HAYHOE YHUCIIOMHOTO3HAYHBIX YMCEN Ha
O/THO3HAUYHOE pa3pan (Bce ciydan) C IEepexXoJOM  4epe30IHO3HAYHOe YHCIIO.
MUCJIO C TIEPEX00M pa3ps BEITIONHAIOT yMHO)KEHHE
uepe3 paspsan (Bce i JieJIeHne
CIry4yan) MHOTO3HA4YHbIX 4YMCE] Ha

0/IHO3HAYHOE YHUCIO (BCE
CITyyan)

111 |[lenenue u 3aKkperieHe YMHOXEHHUS H[BBIMOTHSIOT BHAIOT IIPaBUIIO
YMHO>KEHHE IeTICHUS MHOTO3HAYHBIX[yMHOKEHUE U JIEJICHUE[IMCbMEHHOIO
MHOT'O3HaUHBIX HHced Ha  OJHO3HAUYHOEMHOTO3HAUHBIX  YMCEJ[yMHOXKEHHUS U JEJIECHUs
HHCE Ha HMHUCIO C TEPEXOJOM 4Yepe3Ha OJHO3HAYHOE YHUCIIOMHOTO3HAYHBIX YMCEN Ha
OJTHO3HAYHOE pa3pan (Bce ciydan) C TepexoJOM  4epe3oJIHO3HAYHOe YHCIIO.
MUCJIO C TIEPEX0I0M pa3ps BEITOTHAIOT yMHO)KEHHE
uepe3 paspsan (Bce i JieJieHne

CIry4yan)

MHOT'O3HAYHBIX YHCENl Ha
0/IHO3HAYHOE YHUCIO (BCe
CITyqan)
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112 |Buns JIMHUN. 3aKkperieHue YMEHUA[BBIIOIHAIOT BEITOTHAIOT MTOCTpOEHUE
B3anmHoe BBITIOJIHATD ITOCTPOEHHUE[TIOCTPOCHUE [TEPECEKAIOIINXCS u
[10JI0’)KEHUE [IEPECEKAIOINXCS uflIepeceKaroIuxcs U[HETIEPECeKaOINXCs
MpSIMBbIX JIMHUM Ha HEeIepeCceKaroIuecs HEIEePECEKAIOIINECS [TPSIMBIX JIMHUM,
MIOCKOCTH [TPSIMBIX JIUHUMN, [IPSMBIX JIUHUMN, [IePIIECHANKYIISIPHBIX

[IEPIEHANKYJISPHBIX U[IepIEeHIUKYISIPHBIX [TPSIMBIX JMHUH, c
apayiieIbHbIX NPSAMBIX[IPSAMBIX ~ JIMHUW,  CIOMOIIBIO  YEPTEKHOTO
ITUHUI c MOMOILBIOIOMOIIBIO  YEPTEKHOTO[yTOJIbHUKA
HEePTEHKHOTO YroJIbHUKA yTOJIbHUKA, C ONOPOM Ha

oOpaser

113 |Haxoxnenue [ToBTOpEHUE npaBuwiaHaxoaar  npobp  oT3HAIOT IIPABUJIO

po0u OT uncia HAaXOXJACHUA  Apobu  oTumcna. PemaroT 3amaunHaxoXACHUS JIpoOH  OT
qucIa. 3akperuieHueHa HaxoKAeHue ofHouuucna. Haxonmar npobs oT
YMEHHUsl pellaTh 3a7auyd HaWIM HECKOJIbKMX YaCTEWUMMCIIA, PEIIA0T 3a1a4H Ha)
HAXO0XJAEHUE OJHOW WJIHMOT YHUCIIA HaX0XJICHUE OJHOW WJIIn
HECKOJIbKMX YacTel oTuncia HECKOJIBKMX YacTed O
yuciaa

114 |HaxoxxneHue 3aKperieHue ymenus|[ I[poroBapuBarot 3HAIOT MIPaBUIIO
po0u OT uncia HAaXOJUTh NIPOOM OT YMCTA[AJITOPUTM HAXOKICHUSHAXOXKIACHUS IpOOH  OT|

3aKpernieHue YMEHHUSAIpOOM OT uyucna mnouucia. Haxomst apods ot
[peraTh 3aa4u HajoOpasiy. Haxonstuucna, pemaror 3ajauu Ha
HAXOXJICHWE OJHOM  WiIMApoOh oT YUCIIAHAXO0XKJICHUE OJIHOM WJIN
HECKOJIBKMX  4YacTed  oTPemarT 3agaud  HAHECKOJBKUX 4YacTed OT)
quciaa HAXO0KJICHUE OJIHOM WINMUCIA

HECKOJIBKMX 4YacTed OT

yucia

115 [Haxoxxnenue 3aKperuieHue ymenusl [poroBapuBatot 3HAIOT MIPaBUIIO

poou OT uncia HAXOJUTh JIPOOM OT YUCIA.QITOPUTM HAXOXKICHHUSAHAXOXKACHUS JPOOH  OT

3aKperuieHue yMEHUAPOOU OT uyucia noducia. Haxomst apoOs ot
pemarhb 3a7a4u HaloOpasiy. Haxopstuucna, pemaror 3a1auu Ha
HAaXOXJIEHUE OTHOW  WIHIPOOb oT YUCJTAHAXO0XK/IEHUE OJIHOM WIIN
HECKOJBKMX  vacTed  oTPemaroT 3agaud  HAHECKOJBKHUX 4YacTed OT
qucIa HaxO0KJICHUE OIHOW WITHUHCIIA

HECKOJBKMX YacTel oOT

yucia

116 |[HaxoxxneHue 3aKperieHue ymenus|[ I[poroBapuBarot 3HAIOT MIPaBUIIO

npo0Ou OT uncia HAaXOJUTh JIPOOM OT YUCTA.[AITOPUTM HAXOXKICHUSHAXOXKICHUS JpOOH  OT|
3aKpernieHue YMEHHUSAIpOON OT uyucna mnouucia. Haxoast apods ot
peraTh 3a/1auu HajoOpas1y. Haxongtuucna, pemaroT 3ajauu Ha
HAXOXJCHWE OJHON  WIujApoOh oT YUCIIAHAX0XKJIEHUE OJIHOM WJIN
HECKOJIBKMX  4YacTed  oTPemarT 3agaud  HAHECKOJIbKUX 4YacTed OT)
gucia Hax0>JIEHUE OJHOW WIIHUHCIa

HECKOJIbKUX YacTEH OT

quciia
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117

JleneHnue u
YMHOKEHHE
MHOTO3HAYHBIX
qHCE HA|
0JTHO3HAYHOE
YHCIIO (Bce]

ciydyaun). [lopsinox|
MercTBUI

3aKperieHue yMEHUs
perarb IIPUMEPbI Ha
YMHOXXEHUE M  JIEJICHUE]

MHOI'O3HA4HbIX YHCEN Ha
0/IHO3HAYHOE YUCJIO.
3akperieHue
BBHIYMCIIUTEIbHBIX HABBIKOB
[pElIEHUs]  [PUMEPOB
MOPSAAOK ICUCTBUM

BeIDOJIHAIOT
YMHOKEHUE U JEJICHUE
MHOTO3HAQUHBIX  YHUCEJ

Ha OJHO3HAYHOE YHCIIO.
Pemaror IIPOCTBIE]
apruMeTHYECKHE

3aJaud  MPaKTUYECKOTO

HaCOJIep KaHMs 10 JaHHOU

TEME MO OMOPHOM CXeMe
14 CJIOBECHOH
WHCTPYKIUW YUUTEIIS

[ToBTOpSIIOT anropuTM|
[YMHOJKEHUSI W JEIICHHUs
MHOT'O3Ha4HbIX 4YHCENl Ha
OTHO3HA4YHOE YHCIIO.
BBINOMHAIOT yMHOXEHUE
U I€JICHME MHOTO3HAYHBIX|
YuCel Ha OJHO3HAYHOE

YHCIIO (¢ 3ammchiO
npuMepa B CTOJOUK).
Pemaror COCTaBHBIC

apudmeTHuecKue 3a1a9u
B 2-3 IelCTBUSI

118 |lenenue u 3akperieHue YMEHHUS|BBITTOTHSIOT [ToBTOpAIOT AJTOpUTM|
YMHOXEHHE peraTh IIPUMEPBI HAyMHOXEHUE M [JEICHUEYMHOXXEHUS W JICICHUS
MHOI'O3HAYHBIX YMHOXKEHHE W JICJICHUEMHOTO3HAUHBIX  YHMCEJIMHOTO3HAYHbIX YHUCEN HA
qrcen HA MHOTO3HAYHbIX YHMCEJl HaHa OJHO3HAYHOE YHCJIO.0JHO3HAYHOE YHCIIO.
OJIHO3HAYHOE 0/IHO3HA4YHOE yucno.Pemaror MPOCTHIEBBINOIHAIOT YMHOKEHUE
YKCIIO (Bce 3aKperieHue apru(MeTHIECKUEe U JIeJICHHE MHOTO3HAYHbIX|
ciydan). Ilopsamox BBHIYMCIIUTENIbHBIX HABBIKOBBAJAaud IMPAKTUYECKOTOUUCE Ha OJHO3HAYHOE
NENCTBUN pEUICHUsT  NPUMEPOB  HACOJAEP)KAHMS 110 JAHHOWMHCIIO (c 3aIUCBIO

MOPSIIOK 1EUCTBUI TeMe 10 OMOPHOM cXeMenpuMepa B CTOJOHK).
151 cioBecHoWPemaroT COCTaBHBIE
MHCTPYKIIUU YUUTENsT  @pudMeTudecKue 3aaadu
B 2-3 IEHCTBUS

119 |[lenenue y 3aKperieHue YMEHUSBBIIOIHAIOT [loBTOpSIIOT JITOPUTM|
YMHOKEHHE pemarb MIPUMEPBI HayMHOXXEHUE U JICJICHUEyMHOXKEHUS U JCJICHUS]
MHOTO3HAaYHbIX YMHOXXEHUE M  JIEJICHUEMHOTO3HAYHBIX  YHMCEIMHOIO3HAYHBIX YHCEN Ha
gKcen HA MHOTO3HAa4YHbIX 4YHMCEJl HaHa OJHO3HAYHOE YHCJIO.O0JHO3HAYHOE YHCIIO.
0JIHO3HAYHOE 0JIHO3HAYHOE yucino.Pemator MPOCTHIEBBIMONIHIIOT YMHOXKEHHE
YK CIIO (Bce 3aKperieHue apupMeTHIeCcKue U JIEJICHHE MHOTO3HAYHBIX|
ciydan). Ilopsanox BBIUMCIUTENbHBIX HAaBBIKOB3AJa4d IPAKTUYECKOTOMHCENT Ha OJHO3HAYHOE
NEeCTBUM pEIIEHNs  NPUMEPOB  HACOAEP)KAaHUA IO JAHHOUUHUCIIO (c 3aIHACHIO

MOPSIIOK TeUCTBUI TeMe TI0 OTIOPHOM cxeMemnpumepa B CTOJIOHK).
151 cioBecHoOWPemaroT COCTaBHBIE
WHCTPYKLUU yUUTENd  [apUPMETHUECKHE 3a/1auH
B 2-3 IeHCTBUS

120 [lepumerp 3akperuieHue  3HaHMK  ofHasbIBaroT HaspiBaror
TPEYroJbHUKA, FEOMETPUUECKUX (pUrypax:reoMeTpuueckue reoMeTpuyecKrue QUrypsl:
[IPSIMOYTOJIbHHKA, TPEYrOJIbHUK, (urypel: TpeyrojJbHHK,TPEYroJbHHUK,

KBajpaTa MPSIMOYTOJIBHUK,  KBaJpar.[IpsIMOYTOJIbHUK, MPSIMOYTOJIbHUK, KBaJpaT.

3aKperieHue YMEHHUSKBAApPaT C ONOpPOM HABBINOIHAIOT IOCTPOEHUE
CTPOUTh  reoMeTpuueckueioOpaszeln.  BrimonHsioTreoMmerpuueckux  Guryp,
burypel 1Mo 3aJaHHBIMIOCTPOEHHE [0 3aJaHHBIM JIIMHaM|
TMHAM CTOPOH,F€OMETPUYECKUX (UTYPICTOPOH, HaXOJIT|
HaXO0XICHHUE NEpUMETPAO 3aJaHHBIM JJIMHAM[IEPUMETP
FEOMETPUUECKUX PUTYp CTOPOH, HaXOATI€OMETPUUECKUX PUTYD

MepUMeETp

reOMEeTpPUUYECKUX (Uryp

o HarsgHoOH H

CIIOBECHOW HWHCTPYKLHH|
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YIUTEIS

121 |[lenenue 51 3aKperieHue IpUEMABBITIOIHAIOT BBINOMHAIOT YMHOXEHUS
YMHOXCHHE YMHOXEHUSI M JEICHUAyMHOXCHHE U JCICHUCH JCJICHNU]
MHOI'O3Ha4HBIX MHOI'O3HA4HBIX YHCE]l HAMHOIO3HAYHBIX  YHMCEJIMHOTO3HAYHBIX YUCEI HA
qKcel HA 0JIHO3HAYHOE YKCJI0.HA OJHO3HAYHOE YHCJIOOJAHO3HAYHOE C
OJIHO3HA4YHOE 3aKperieHue YMEHHUSC ITIOMOILBIOTIEPEXOAOM YEPE3 paspsl.
YK CIIO (Bce pemarb  apuPpMETHYECKUEKAIbKYIATOpa (c/BBIMOJIHAIOT yMHOKEHHE
ciydan). Ilopsanox Bagadn IIPAaKTUYECKOIOBAMChI0  NPHUMEpPa  BJICJICHUE MHOIO3HAYHBIX
NEeCTBUM C COJlepKaHus CTPOUKY). PemaroTjuucesl Ha OJHO3HA4YHOE
[EpEXo0OM  4epes IIPOCTHIE YHUCIIO (c 3aMKUCBIO
pa3psi apruMeTHUYECKHE npuMepa B CTOJIOHK).

3aa4d  MPAKTUYECKOroPemaroT

coZiepKaHus 10 JaHHOMapupMeTHuecKkue 3aaadu
TeME 10 OIIOPHOM CXEMEPAKTUYECKOTO

1% CJIIOBECHOMCOZIEP)KAaHUs 110 JaHHOM
WHCTPYKLUU YYUTEIS  [T€ME

122 |Jlenenue 51 3aKperieHue pUEMaBBITIOIHAIOT BBINOMHAIOT YMHOXEHUS
YMHOKEHHE YMHOXKEHMSI W JCICHUSAyMHOXECHUE M JIeJICHUEH JICJICHMS]]
MHOT'O3HAaYHBIX MHOIO3HA4YHBIX YHCEIl HAMHOIO3HAYHBIX  YHMCEJIMHOIO3HAUHBIX YUCE] HA
quCell HA OJIHO3HA4YHOE YHUCJIO.HA OJHO3HAYHOE YHCIIOOJHO3HA4YHOE C
OJIHO3HAYHOE 3aKperieHue YMEHUSC ITOMOILBIOTIEPEXOAOM YEPE3 paspsl.
YHUCIIO0 (Bce pemate  apupMeTHYECKUEKAIbKYISITOpa (cBbIIONHAIOT YMHOXKEHUE
ciyyan). Ilopsaok Bagadu [IPAKTUYECKOIOBANMChI0  NPUMEpPa  BJIECJICHUE MHOIO3HAYHBIX
NEeNCTBUI C COZIEpKAHUSA CTPOUKY). Pemarotaucen Ha OJHO3HAYHOE
[EPEX00OM  4epe3 [IPOCTHIE YUCIIO (c 3aMHUChIO
paspsn apudmeTnyeckue npuMepa B CTOJIOUK).

3a/1aud  MPAKTUYECKOTO
COAEpKaHUS MO JTAHHOM|
TeME 110 OIIOPHOU CXeMe
151 CJIOBECHOU
WHCTPYKIUU YUUTEIS

Pemarot
apudMeTHYeCKUe 3aJa4yn
MPaKTUYECKOTO
COAEpKaHUsI 1O JaHHOM
TeMe
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123 |[lenenue 51 3aKperieHue pUEMABBINIOIHAIOT BBINOMHAIOT YMHOXEHUS
YMHOXECHHE YMHOXEHUSI UM JIeJICHUSyMHOXEHHE U JeJeHUeH JeNIeHus]
MHOTO3HAYHBIX MHOTO3HAYHBIX YHCENl HAMHOTO3HAYHBIX  YHCEIMHOTO3HAYHBIX YHCENl Ha
grcen HA 0JIHO3HAYHOE YHCII0.HA OJHO3HAYHOE YHCIIO0JAHO3HAYHOE C
0JTHO3HAYHOE 3akperuieHue YMEHHUSIC MOMOIIBIOEPEX0IOM Yepe3 pas3psi.
YHCIIO (Bce pemiate  apupMeTHYECKUEKAIBKYIISITOpa (cBbIIONHSIOT YMHOXKEHUE
ciyyan). [lopsmok Bajaun MPAKTUYECKOTOBANMCHI0  MPUMepa  BJICJICHUE MHOTO3HAYHBIX|
neicTBuit C coJlepKaHus CTPOUKY). Pemarotjuucen Ha 0JHO3HAYHOE
MepexoaoM  uepes MPOCTHIE YHCII0 (c 3aIUCBHIO,
paspsi apruMeTHIECKHE npuMepa B CTOJIOHK).

3ajaun  IpakTudeckoroPemraror

COJlep’KaHusl MO JaHHOMapumeTnueckue 3aaayy
TeMe TI0 OIIOPHOM CXEMENPaKTHYECKOTO

154 CJIOBECHOM[COACP)KAHUSL TI0 JAHHOM
WHCTPYKIUU YUUTENS  (TeMe

124 Jlenenue O3HaKOMJICHHE C MPaBUIOMBBIIOTHAIOT — JAeNeHUEBHINOIHSAIOT JIEJICHUE
YETHIPEX3HAYHBIX meneHus MHOTO3HauHbIXuKcen B mpenenax 10uucen B mpenenax 10 000
YKceNl Ha KpYTJble upcen Ha Kpyrible aecatku.000 Ha KpyribleHa  Kpyrjble  JIeCATKH
NEeCATKA [TpoBepka NCIICHUSAPICCITKI prueMaMHUNpPUEMaMy  TUCHhMEHHBIX|

[YMHOXKEHHEM. 3aKpereHUeICbMEHHBIX BBIUMCIICHHI.
YMCHHSI pemaThBEIYUCICHHH, CBBITIONHSAIOT ~ MPOBEPKY|
apu@MeTHUYecKue  3aJaurIOMOIIbIO yMHOKeHueM. Pemator
MPAKTUIECKOTO COJIEPKaHUS KaTbKyJIATOpa. BeimomHs @pudmernueckue 3anadu
0T MIPOBEPKYPAKTHIECKOTO
YMHO>KEHHEM. PemnaroTiconepkaHust
apudmeTnyeckue
3aJaud  TPaKTUIECKOTO
coJiepKaHus o
HaTJISITHOM M CIIOBECHOM
WHCTPYKIIUU YUUTEIs

125 [lenenue O3HaKOMJIEHHE C MPaBUJIOMBBHIIOTHAIOT  JAeTeHUEBHIMOTHSAIOT JIEJICHNE
YETHIPEX3HAYHBIX meneHus MHOTO3HauHbIXuucen B mpenenax 10uucen B mpenenax 10 000
4rceNl Ha KpYyTJble upcen Ha Kpyrible aecatku.000 Ha KpyribleHa  KpYyrjble  JIeCATKH
NEeCATKH [TpoBepka NCIICHUSPICCITKI pHeMaMHUNpPUEMaMid  TTUCHhMEHHBIX|

[YMHOXKEHUEM. 3aKperieHUeCbMEHHBIX BBIUMCIICHH.
YMCHHSI penaThBEIYUCICHHH, CBBITIONHSAIOT ~ TPOBEPKY]
apuMeTHuyecKue  3aJaurIOMOIIBIO yMHOKeHueM. Pemator
MPAKTUIECKOTO COJIEPKAHUS KaTbKyIIATOpa. BermomHs @pudmernaeckne 3anaqn
0T MIPOBEPKYPAKTUIECKOTO
YMHOXKEHHEM. PemaroTicoepkaHust
apupMeTHIeCcKue
3ajaud  TPaKTUIECKOTO
coJiepKaHus o

HaTJISITHOM M CIIOBECHOM
WHCTPYKIUU YUUTEIS
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126

[ [apaienbHble
[pSIMBIE.
[locTpoenue
[mapajuIeIbHbIX
[PSIMBIX JTMHUI

[[apayinensHble HpsIMBIE.
3HaK: |.  3akpemienne
YMEHUs BBITIOJIHATh

[IOCTPOCHUE TapajlICIbHBIX
[IPSIMBIX JIMHUK C ITIOMOIIBIO

BEITOTHSAIOT
[TOCTPOCHUE
apaJiyIeIbHBIX MPSIMBIX
IMMUHAN € [OMOIIbBIO
IIMHENKH U YEPTEKHOIO

BBITTOJIHSIOT MOCTPOCHHE
[apaJyICIbHbIX  MPSMBIX
ITUHUA C  IIOMOUIBIO
JIMHEHKY W 4YEpPTEKHOIO
yTOJIbHUKA

IIMHENKH M YEepTEeXKHOTrO[yTOJIbHUKA 10 00pa3iy
0JIbHUKA

127 [KouTponbHas OneHuBaHNE U NPOBEPKA|BBINOIHIIOT  3aJaHUS|BBIIOIHIIOT 3aJjaHus
paboTa Ne 6 YPOBHSI 3HAaHUHKOHTPOIBHON  PabOTHL[KOHTPOJIBHOH  PabOTHI
no teme «Jlenenue oOyvaromuxca 1o  Teme:|[[loHnmaror [loHUMaOT MHCTPYKLUIO
MHOI'O- Jlenenne  MHOTO3HAYHBIXMHCTPYKIIUIO KK yueOHOMY 3aJaHHUIO0
BHAUHBIX YMCEN Ha HUcell  Ha  OJHO3HAYHOElyueOHOMY 3aJJaHUIO.

O/THO- uuciao ¢ mnepexogoMm uepesllppuHuMaror  momous
BHAYHOE YHUCIIO C pazpsii» yIUTEIS.

[EpeXooM  4epes

pazpsi»

128 |Anamus O3HaKOMJIEHHE C MPaBUIOM[BBINOIHAIOT JejieHue CBBINOMHAIOT JelieHue ¢
KOHTPOJIbHOMN MesieHus]  4eThIPEX3HAYHBIXOCTATKOM B IpeJiesiaxjocTaTkoM B mpeaenax 10
paboTHLI. Paboral qUCe c octatkoM.10000 ¢ mocneayromeil000 ¢ mociemyromei
Ha/l OLIMOKaMHu. [TpoBepka JIeNICHUSIIPOBEPKOH, pelaroTpoBepkoit. Pematot
Jlenenue C [YMHOYXKEHHUEM. Pemenneapudpmernyeckne apudMeTHIeCKre 3amauy]
OCTaTKOM €HHE C apudMeTHUeCKUX 3ajady Ha3ajadd Ha JeJeHHE CHa JIeJIEHUE C OCTaTKOM
OCTaTKOM IEJIEHUs C OCTaTKOM OCTaTKOM I10 HarJsiIHOM

151 CJIOBECHOH
MHCTPYKLIUU YUUTENsS

129 |lenenue C O3HaKOMJIEHHE C MPaBUIOMBBINOIHAIOT AejieHUuEe CBBINONHAIOT JeJeHHE ¢
OCTaTKOM €HHE C eNieHus]  4eThIPEX3HAYHBIXOCTATKOM B  IIpejesiaxjocTaTkoM B mpenenax 10
0CTaTKOM MUCET c octatkoM.[10000 ¢ mocienyromeidl000 ¢ mociemyromiei

IIpoBepka JENECHUATPOBEPKOU, pemaroTpoBepkoi. Pemmaror
[YMHOYXKEHHUEM. Pemenuejapupmernueckue apumeTnyecKkrue 3aaayy
apudMeTHUeCKUX 3ajad Ha3ajaud Ha JeJeHHE CHa JeJICHHE C OCTATKOM
ITeJIEHNs C OCTaTKOM OCTaTKOM I10 HAaIJIsSTHOU

151 CJIIOBECHOMU

MHCTPYKLUU YUUTEIS

130 |[lenenue C O3HaKOMJICHHE C NPABUIOM[BBINOIHAIOT AEIEHUE CBBINONHAIOT JEIEHUE C
OCTaTKOM €HHE ¢ MeIeHNs  YeThIPEX3HAYHBIXOCTATKOM B IpeaenaxjocTaTkoM B mpenenax 10
OCTaTKOM qHCel c octatkoM.10000 ¢ mocnenyromeil000 ¢ mocnenyroniei

[IpoBepka JENEHUANPOBEPKOH, pemaroTnpoBepkoi. Pemaror
[YMHOXKEHHUEM. Pemenneapupmernyeckue apudMeTHUeCKue 3a1a4uu

apu@MeTHUYeCKUX 3ajJad Ha
EJIEHNS C OCTaTKOM

3agaud Ha JeJICHUE C
OCTaTKOM IO HAIJIAIHOM
174 CJIOBECHOU

WHCTPYKIHU YIUTEIIS

Ha JCJIICHHUEC C OCTaTKOM

Pasnen 5. IloBropenue. I'eomerpuyeckuii marepuai. (35 yacos)
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131 [YcrHas nl 3akperieHue  ycTHOM — uUuTaror, 3anMchiBalOT UUMTAIOT, 3alUCHIBAIOT U
MUCbMEHHAs HY- MICHbMCHHOM HyYMEpAIMUCPAaBHUBAIOT YHCJIa BCPAaBHUBAIOT YHCIA B
Mepalusi 4ucel B uucen B npenenax 1 000 000mpenenax 10 000.mpenemnax 1000000.
npese- CunTaror, CuHnTaror,
max 1 000 000 [IPUCUUTHIBAIOT, [IPUCUUTHIBAIOT,
(moBTOpEHHE) OTCUUTHIBAIOT OTCUUTHIBAIOT PA3THYHBIC

[pa3JIMYHbIC pa3psAHbICPA3PSIIHBIE  CAUHUIBI B
enuHuIlbl B ipenenax 10mpenenax 1 000 000

000, c omnopoi

HaoOpasel

132 Beicota kBagpatall 3aKperieHue YMEHUABBITOIHAIOT BBINOMHAIOT TOCTPOEHUE
1 TIPSIMOYTOJIbHUKA BBITIOJI HATH TIOCTPOCHHUEOCTPOCHHE KBaApara,KBajparta,

KBaJpara, IpsIMOYTOJbHUKA,IPIMOYTOIbHUKA, MPSIMOYTOJIbHUKA,
(IpOBOAUTH B HUX BBICOTY) [MPOBOJST B HUX BBICOTY[IIPOBOIAT B HUX BBICOTY.
C IOMOIIBIO YYUTEIS

133 [CnoxeHue u[l BakperieH1e pUEMOB|BBITIONHSIOT BBIMOIHSIOT MUCEMEHHBIC
BHEIYMTAHUE YUCEI B CIIO)KCHUST W  BBIYMTAHUS[IMCbMCHHBIC BEIYMCIICHUS,  JICHCTBHS
npeaenax 1000000 qucen B npenenax 1 000 000BbrauciaeHus, ACHCTBUACIOKEHUS U BBIYMTAHUS C
C MepexoI0M C MEPEeXO0J0M Yepe3 Pa3psl.[CiI0KEHUS] U BBIYUTAHUAIEPEXOIOM  uUepe3  pa3
pa3psi BakperieHue YMEHHSC MepexoaoM  uepesjpsia. Pemaror mpocTsie u
MTOBTOPEHHE) pemarh  apuMETHUYCCKUEpa3psl, C IOMOIIBIOCOCTABHEIC 3a1a91

3aIaun MPAKTHYECKOTO[KABKYISITOpa. PemaroT[nipakTuyeckoro
CoJlepKaHUs [POCTBIE W COCTaBHBIC/COACPIKAHUS
Bajlayd  TPAKTHYECKOTO
COJIepKAHUS o
HaTrISITHOM U CIIOBECHOM
MHCTPYKIIUU YUUTEIS

134 |HaxoxxneHue 1 3aKperuicHue npaBuiIaBocpon3BoaST BBOCTIpOU3BOAST B yCTHOM
HEH3BECTHOTO HAaXOXXJICHUS HEM3BECTHBIX[yCTHON pPEUd aJrOpUTMpEyun AITOPUTM|
claraeMoro KOMIIOHEHTOB. 3aKperuIeHUEHAX 0K ICHHS HaX 0K ICHUS

PEIICHUs]  MPUMEPOB  HAHEHU3BECTHOTO HEU3BECTHOTO
OCHOBE CBSI3M CYMMBbI HMKOMIIOHEHTA KOMIIOHEHTa CJaraeMoro.
claraeMbIX.  3aKperuieHHecIaraeMoro o onopHoMHaxoaiaT  HEU3BECTHBHIE
[YMEHHUSI pelaTh MPOCThIE HCXEME. HaxoaatkoMIoHEHTHI ciaraeMoro,
COCTaBHBIC 3a7]aUl HEW3BECTHBIC [peraroT 3a1a91 HA|
KOMITOHEHTHI Hax0XKJICHUE
cJaraeMoro, TTOHENU3BECTHOTO
HarJIsJHON Ta0JIMIIE,KOMITOHEHTA CJIaraeMoro.
3aIACHIBAIOT 3anuChIBalOT ypaBHEHUE,
ypaBHEHHE, IPOBOJATIPOBOIAT MIPOBEPKY.
TPOBEPKY. PemarorBrinosnHstor
3a/laud Ha HaXOXICHUECXEMAaTUYHBIM PUCYHOK K
HEH3BECTHOTO 3ajade. JlenaroT KpaTkyro
KOMITOHEHTAa BanucCh K 3a7a4e
cjaraeMoro, 10

HAaIJISIIHOU U CIIOBECHOM]
WHCTPYKLUN YUYUATEIS
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135 [Haxoxnenue 3aKperieHue npaBuiaBocpon3BOaAT BBOCIIpOU3BOIAT B YCTHOH
HEU3BECTHOTO HaXOXXJEHUS HEU3BECTHBIXyCTHOH peun alropuTMmjpedu AJITOPUTM|
CJIaraeMoro KOMIIOHEHTOB. 3aKpeIUICHUEHAX0XKICHUS HaXO0X/IEHUS

pELICHUsT  IPUMEPOB  HAHEU3BECTHOTO HEH3BECTHOTO
OCHOBE CBSI3M CyMMBbl HKOMIIOHEHTa KOMIIOHEHTa CJIaraeMoro.
cllaraeMblX.  3aKperieHHecaaraeMoro 1o onopHoHaxoaaT ~ HEU3BECTHBIE
[YMEHMSI PELIaTh MPOCTBIE H[CXEME. HaxoaaTKOMIIOHEHTHI Cl1araemMoro,
COCTaBHbIE 3a/1a41 HEU3BECTHBIE peliarT  33hayd  HA
KOMITOHEHTbI HaXO0X/ICHNE
CcJ1araeMoro, IIOHEU3BECTHOTO
HarJIsJHOM Ta0JINLE,KOMIIOHEHTA CJIaraéMoro.
3aIMCBIBAIOT 3anuChIBalOT ypaBHEHUE,
YypaBHEHHE,  MPOBOISATIPOBOIAT IIPOBEPKY.
[IPOBEPKY. Pemarot|BoinonHstor
3a/la4l Ha HaXO0XKJEHUECXEMAaTUYHBI PUCYHOK K
HEH3BECTHOTO 3agaue. JlenarT KpaTKyo|
KOMIIOHEHTa 3anuch K 3a/1a4e
CcJ1araemoro, 1o
HarJIs,IHOW U CIIOBECHOM
MHCTPYKLUU YUUTENsS

136 [Haxoxxnenue 3aKperieHue npuemMaBocnpon3BoAT BBOCIIpOU3BOAAT B yCTHOU
HEU3BECTHOT'O HAXO0X/IECHUS HEU3BECTHOIOyCTHON pedu alropuTMpedu AJITOPUTM|
YMEHBIIIaeMOT0 YMEHBIIIAEMOTO. HaXO0KJCHUS HaXO0KJICHUS

3aKperieHue YMEHMSHEU3BECTHOTO lyMeHbI1aemMoro. Pemarot
pelarb IIPOCThIE H[KOMIIOHEHTa 3aJaud Ha HaXOXXICHUE
COCTaBHbIE 331a4u [YMEHBIIIAEMOT O, MOHEU3BECTHOIO
OTIOPHOM CXEMe.[yMEHbIIIaeMOrO.
HaxonaT Hen3BecTHHIE3AMUCHIBAIOT M PEIIAIOT
KOMIIOHEHTBI YpaBHEHHE, IIPOBOJAT]
[YMEHBIIIAEMOT 0, NOIPOBEpPKY.  BrImomHsoT
HaTJIs JHON TabJIMIIe,CXEMAaTUYHbII PUCYHOK K
3alMChIBAIOT U pelaroTasaye. JenaroT KpaTKyro
YpaBHEHHE, IPOBOJATBANMCH K 3a7a4e
[IPOBEPKY. Pemaror
3ala4l Ha HaXO0XKJECHUE
[YMEHBIIIAEMOT O, o

HaIrISTHONU M CIIOBECHOU
MHCTPYKIUU YUUTEIS
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137

Haxoxnenue
HEU3BECTHOTO
YMEHBIIIAEMOTO

3aKperieHue

[YMEHBIIAEMOT 0.
3akperieHue

pelaTh
COCTaBHBIE 33/1a4U

npuema)

HaXOXIACHUS HCHU3BCCTHOI'O|

YMEHHUS]|

IIPOCTHIE u

BocnpousBoar B
[YCTHOW p€Yd arOPUTM
HaX0KJICHUS
HEU3BECTHOTO
KOMITOHEHTA
[YMEHBIIIAEMOT O, o
OIIOPHOM CXEMe.
HaxonsiT Hen3BeCTHBIE
KOMITOHEHTBI
[YMEHBIIIAEMOT 0, o
HaTJIIHOM TabnuIe,

ypaBHEHUE,
[IPOBEPKY. Pemrarot
3a/laud Ha HaXOXICHUE
YMEHBIIIAEMOT O, 1o
HarJIsiTHOM U CIIOBECHOM!
WHCTPYKIIUU YUUTEIS

BaIIMCBIBAIOT W peIIaroT3anayc. HCHaIOT KpaTKyHo
IMPOBOAATB3AIINCH K 3a/1a4C

BocnpousBoaar B yCTHOU
pedn aJITOPUTM|
HaXO0X/IEHUS
yMeHbIIaeMoro. Pemarot
3a7a4d Ha HaXOXKICHUE
HEU3BECTHOTO
[YMEHBIIIAEMOTO.
3aKUChIBAlOT W PELIAOT
ypaBHEHHUE, IIPOBOJIAT]
IIPOBEPKY.  BrImonsstoT
CXEMaTUYHBIA PUCYHOK K

138

[lepnieH UK YISIpHBI
e IIpsIMBIE.
[TocTpoenune
[EPIICHIUKYIIPHBI
X TIPSIMBIX JIMHUI

IPactuupenue
MpeaCcTaBICHUN
MepHeHIUKYISIPHBIX
MPSMBIX JTUHUSIX

BreImioaHsI0T
[HOCTPOEHUE
MePIEHANKYISIPHBIX
MPSIMBIX JINHUU,
HAXOJST B
OKpY’KaroIeu
00CTaHOBKE IMpsIMBbIE B
[IPOCTPAHCTBE v
MOMOIIBIO YUUTEIS

BBINOJIHAIOT MOCTPOEHHE
MEPIEeHIUKYISIPHBIX

MPSMBIX JIUHUN, HAXOIMT|
B OKpYy>Karolen
00CTaHOBKE IIpsSMbIE B
MPOCTPAHCTBE u
M300pakaroT HA
[IOCKOCTH
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Haxoxnenue
HEU3BECTHOTO
BBEIYUTAEMOT'O

3aKpernieHue

COCTaBHBIC 3aJa4YH

npreMa

HaXO0KJICHUs HEU3BECTHOIO
BBIUATAEMOT0. 3aKpEIUICHHUE
[YMEHUsI pemaTrh MPOCThIE U

BocnpouszBoaar B
[YCTHOW pE€Yd aJIrOpPUTM
HaX 0K ICHUS
HEU3BECTHOIO
BBIUNTAEMOTO, 1o
OTIOPHOM cXeMme.
HaxoasT BeIYMTacMOE,
MO HArJISIAHOW TaOJIHIIE,
3aIMMCHIBAIOT
ypaBHEHHE,  IPOBOJIAT
MIPOBEPKY. PematoT
Bajgaul Ha HaxXO0XKJICHUE
BBIUNTAEMOTO, 1o
HaTJISITHOM M CIIOBECHOM
WHCTPYKIUU YUUTEIS

BocnpounsBoaar B yCTHOU
peun ANTOPUTM|
HaX 0K ICHHUS
BRIUYMTACMOTO.  Pemarot
B3aJayd Ha HaXO0XICHHE
BBIYUTACMOTO.
3anuchIBalOT ypaBHEHUE,
MPOBOJSAT MPOBEPKY.
BBITTOJIHSIOT
CXEMaTUYHBIA PHUCYHOK K
3azade. J[emaroT KpaTrkyro
Bamuch K 3a7a4e
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140 |Haxoxnenue 3aKperieHue puemMaBocpou3BOAAT BBOCIIpOU3BOIAT B YCTHOH
HEU3BECTHOTO HAXOXKJEHUS HEU3BECTHOTOyCTHOH peun alropuTMmjpedu AJITOPUTM|
BBIYUTAEMOTO BBIUMTAEMOT0. 3aKpeIICHUEHAX 0K ICHUS HaXO0X/IEHUS

YMEHHUSl pelaTh MpOCTble HUHEU3BECTHOTO BblUMTaeMoro.  PemaroT
COCTaBHBIE 33aUu BBHIYUTAEMOTO, nopazayl Ha HaX0XKJIECHUE
OIIOPHOM CX€EME.[BEIYUUTAEMOTO.
HaxonaTr BbeluMTaeMoe,3aluCbIBalOT YpaBHEHUE,
10 HarJIsgJHOW TabJIMLE,IPOBOISAT IIPOBEPKY.
3aMKChIBAIOT BoinonHsoT
ypaBHEHHE, IPOBOAATCXEMATUYHBIM PUCYHOK K
[IPOBEPKY. PemarorBanaue. Jlenaror KpaTkyro
3aJaud Ha HaXO’KACHUEBAlUCh K 3a7aye
BBHIYUTAEMOTO, o
HarJIIIHOM U CIIOBECHOH
MHCTPYKLUN YUUTEIS

141 HaxoxaeHHeHeu3B 3aKperieHue npuémaBocnponsBoasaT BBOCIIpOU3BOAAT B yCTHOU
€CTHBIX HAXO0X/IECHNUS HEU3BECTHBIX)yCTHON pedyH alropuTMpedu AJITOPUTM|
KOMIIOHEHTOB KOMIIOHEHTOB CJIOKEHHS HHAXOXKICHUS HaXO0KJICHUS
CII0KEHUS y BBIUUTAHUSA.  3aKpeIICHUEHEU3BECTHBIX HEU3BECTHBIX
BBIUNTAHUS YMEHHUSl pelaTbh MPOCThI€ HUKOMIIOHEHTOB CIOKCHHUSKOMIIOHEHTOB — CIIOKEHUS

COCTaBHBIC 3aga4uu I10|
CXEMATUYHOMY PUCYHKY

HaTJISITHOM M CIIOBECHOM
MHCTPYKIUU YUUTEIS

141 BBIUMTAHHS, moy BeMuTaHuMdg. Haxopsar
OTIOPHOM CXEME.HEU3BECTHBIC

HaxoasT HEU3BECTHBICKOMIIOHEHTEI CJIAraeMoro
KOMITIOHCHTBI CJIOKCHUSMN BBIYMTAEMOTO,
141 BBIUMTAHHS, MOBAaNMUCHIBAIOT  ypaBeHUE,
HarIssagHON Ta0IHIIE,TPOBOISIT MIPOBEPKY.
3alMChIBAIOT Perarot 3aJ1auu H4|
ypaBHEHHE, IPOBOJATHAXOXKICHUE

TPOBEPKY. PemaroTHEN3BECTHBIX

3ajJadyd Ha HaXOXKJICHHUEKOMIIOHCHTOB.
HEU3BECTHBIX BEITTOJTHSAIOT
KOMIIOHCHTOB, MOCXEMAaTUYHBIM PUCYHOK K

3agade. JlenaroT KpaTtkyro
3amuCh K 3a/1a4e
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142 |HaxoxneHHeHEeu3B 3aKperieHue puémMaBocIpou3BOAAT BBOCIIpOU3BOIAT B YCTHOH
€CTHBIX HaXO0XJICHUs HEU3BECTHBIX[yCTHOM pPEUM aIrOpUTMpedn AITOPUTM|
KOMIIOHEHTOB KOMIIOHEHTOB CJIO)KEHHS HHAXO0XKJIECHUS HaXO0X/IEHUS
CII0KEHUS u BBIYMTAHUS.  3aKpEIJICHUEHEN3BECTHBIX HEH3BECTHBIX
BBHIYUTAHUS [YMEHMSI peliaTh IMPOCTbIE MKOMIIOHEHTOB CIOXEHUSKOMIIOHEHTOB  CIIOKEHUS]

COCTaBHblE  3aJayd  NOM  BBIYUTAHUA, nou BbluMTaHMA. Haxondar

CXEMATUYHOMY PUCYHKY OIOPHOMI CXEMeE.HEU3BECTHBIE
HaxonsaT HEeW3BECTHBIEKOMIIOHEHTBI CJIaraeMoro
KOMIIOHEHTBI CJIOXEHUAN BBIUUTAEMOTO0,
M BBIYMTaHUSA, [OBANMUCHIBAIOT  ypaBEHUE,
HarJIsJHOM Ta0JINLE,TIPOBOJAT IIPOBEPKY.
3alMChIBAIOT Pematror  3amaum HA
YypaBHEHHE,  IPOBOJATHAXOKICHHUE
[IPOBEPKY. PermaroTHEN3BECTHBIX
3a7a4l Ha HaXO0)KJIEHUEKOMIIOHEHTOB.
HEH3BECTHBIX BrinonHsoT
KOMIIOHEHTOB, MOCXEMAaTUYHBI PUCYHOK K|
HarJIsiJHOM M CIIOBECHOMBanaye. [[enarT KpaTKyr,
MHCTPYKIUU YUUTEISl  BaluCh K 3a/1a4e

143 |YMHOXEHHE 3aKpernieHue ymenusllonb3ytores TabnuueilloBropsaoT aIrOpUTM|
MHOT'03HAaYHbIX peraTh IIPUMEPBI HayMHOKEHUS, [YMHOKCHHS
quCe HA [YMHO>KEHHE MHOI'O3HAYHBIX[3AIIMCHIBAIOT PUMEPHl BMHOTO3HAUHBIX YWCET HA
0JIHO3HAYHOE YUCEel HAa  OJHO3HAYHOECTPOUKY. BBINONHSIOTOAHO3HAYHOE YHCIIO.
YUCIIO0 MUCIO. 3aKperuIeHUEyMHOKEHHE BbINOAHAIOT yMHOMXEHUE

YMEHMsI peliaTh IPOCTHIEMHOTO3HAYHBIX  YHMCEIMHOIO3HAYHBIX Yucell
apuMeTHUeCcKUe 3aJaud  [IpHUeMaMU MUCHbMEHHBIX[IPHEMAMH  MHUChMEHHBIX
BBIYMCIICHU, CBBIYMCIICHUN (C 3aIUCHIO
MOMOILIBIO mpuMepa B CTOJIOUK).
KaJIbKYJISITOpa (cPematot MIPOCTHIE
3allUChI0  MpuMepa BapudmMeTHUeckue 3ajauul
CTPOUKY). Pemarotio nanHoN Teme
[IPOCTBIE
aprudMeTHIECKHe
3a/1a4M 110 JaHHOU TEME|
o HarJISITHOM u
CIIOBECHOW WHCTPYKLIHH
YUUTEIs

144 [[lepumetp 3aKperieHue YMEHUABBIIOIHAIOT BBINOMHAIOT TOCTPOEHUE
TPEYroJbHUKA, BBITIOJIHATh IIOCTPOCHUEIOCTPOECHNE  KBajpaTa,KBajpara,
MPSIMOYTOJIbHUKA, KBaJpara, MPSIMOYTOJIbHUKA NOMPSAMOYTOJIbHUKA,
KBajpaTa MPsIMOYTOJIbHUKA, oOpa3iry. HaxonsaT eroHaxoisT ero nepumerp

HaXOXXJACHUC MCPUMETPA

nepuMeTp 1o Gpopmyse
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145 [lenenue 3aKperieHue ymeHudAPemaT npuMepsl HaBBIIOIHAIOT YMHOXEHUE
MHOT'O3HAaYHBIX pemarb MIPUMEPBI Hajiele HUE 4YHCell BU  JEJI€HUE 4YHCel B
4Kcesl Ha KpYIJble nesnexHne MHorosHausbixfipenenax 10000 nampenenax 10 000 Ha
NECATKU MUCET HA KPYIJIbIE JIECATKU.KPYIJIbIE JECATKUKPYTJIbIE JIECATKHY|

3aKperieHue YMEHUANPUEMAMU MUCbMEHHBIXIPUEMAMHU  THChbMEHHBIX
pemiate  apupMeTHUECKUEBBHIYUCICHUH, CBBIYMCIICHUH. Pemaror
Bajauun IIPAKTUYECKOTIOIOMOIIIbIO apruMeTHUECKUE 3aa4H
co/lepKaHus KAJIbKYJIATOpa. PelnaroTpakTuueckoro

apu(pMeTHIECKUEe CoJIepKaHus

3374l MPAKTUYECKOTO

CoJIepKaHus 1o

HarJISITHOM U CIIOBECHOU

MHCTPYKIIUU YUUTEIIS

146 |[lenenue 3akperieHue yMeHUSPEaloT TMpUMeEpbl HABBIMOJHIIOT YMHOXKEHHUE
MHOT'O3HAYHBIX perarh IIPUMEPBI Hajiele HUEe Yucesl BU  JIEJCHUE YuCel B
YUCENl Ha KPYIJIbIE inenenue MHorozHaunbixpeaenax 10000 nampenenax 10 000 Ha|
NECSITKU MMCENl Ha KPYIJIbIE JAECATKU.KPYTJble NeCATKUKPYTIIbIC JECATKH|

3aKpernieHue YMEHUANPUEMAMU TUCbMEHHBIX[IPUEMAMHU  ITHMCbMEHHBIX
pemars  apuMETUICCKUCBBIYUCICHHH, CBBIYHMCIICHUH. Pemarot
Bajadu MPaKTUYECKOTOIOMOILIBIO apudmeTnyecKkue 3aaauy
coJlepKaHus KaJbKYJIATOpa. PemarmTipakTH4ecKoro

apudmeTnyeckue coJlepKaHus

3aayl  MPAKTUYECKOTO

coJlepKaHUs 1o

HaIJITHON U CJIOBECHOU

MHCTPYKLUHU YUUTEIS

147 |KontpospHas [IpoBepka ypOBHS 3HAHUHBBINOIHAKT  33JaHUSABBITOIHIIOT 3a/1aHUs
pabora Ne 7 1o 00y4aromuxcst MO  TEME:KOHTPOJBbHOM  pabOTHLKOHTPOIBLHOM paboThL.
reme «JlercTBus C «/lercTBust c uenbiMull lonnmarotT [ToHMMaKOT HWHCTPYKIIUIO
LETBIMHU YACTAMU» MUCTaMM» MHCTPYKIIUIO KK yueOHOMY 33/1aHUIO

yaeOHOMY 3a/1aHuIo.
[IpyHUMaOT  MOMOIIH
YIUTEIS
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148 |Ananu3 3aKperieHue YMEHUABBITOIHAIOT BBINOIHAIOT yMHOXEHUE
KOHTPOJIbHOM perarb IIPUMEPbI HayMHOXKEHUE W JIeJIEHUEM JEJICHHE Yucel B
paboTHI. Pabora| YMHOXEHUE U JaeneHueducen B npeaenax 10mpemenax 10 000 Ha
raj oLMOKaMu. MHOro3HayHbIX uucen HA000 Ha OJHO3HAYHOEOIHO3HAYHOE qHCIIo,
'YMHO)XEHuE y OJIHO3HAYHOE  YHUCJIO  HMHCIIO, KpYTJIBIEKPYTJIbIE JECSTKU
NeJIcHUe KpYIJIble JECATKU.|IECATKI pueMaMHIpueMaMi  IUCbMEHHBIX|
MHOT03HAaYHbIX 3aKperieHue YMEHUSNUCbMEHHBIX BBIUMCIICHUM. Pemator
qHcen Ha| pemwatb  apu(pMEeTUYECKHEBBIYMCICHUH, capudmerndeckue 3agauy]
0JIHO3HAYHOE Bajaun IIPAKTUYECKOTIO[IOMOIIIbIO [IPAKTUYECKOIO
4HCIIO, KpYIJIble coJepKaHUsA KanbKyisiTopa. Pemaroticonepxkanus
NECSITKU apu(MeTHIECKUEe

3aJaud  IPaKTUYECKOro
CoJIepKaHus o
HarJIIIHOM U CIIOBECHOH
MHCTPYKLUU YUUTEINS

149 |[YmHOXEHUE )51 3aKperieHue YMEHUABBITOIHSIOT BBINOMHAIOT yMHOXEHUE
NeJIeHue pelarb IPUMEPbI HayMHOXKEHUE W JIeJIeHUEeM JeJeHHe 4ucel B
MHOT'O3HAYHBIX YMHOXKeHHE W JeneHueuucen B mpenenax lOmpememax 10 000 Ha)
qHcen Ha| MHOro3HayHbIX uucen HA000 Ha O0JHO3HAYHOEOIHO3HAYHOE 4HCIIO,
0JIHO3HAYHOE OJIHO3HAYHOE  YUCJIO  HMHCIIO, KPYTJIBIEKPYTJIbIE JECSTKU
qHCIIO, KpYIJIbIE KpYIJIble JECATKU.|IECATKI npueMaMMIpueMaMd  [UCbMEHHBIX]
NECSITKU 3aKperieHue YMEHUSMUCbMEHHBIX BBIUMCIICHUM. Pemator

pemwatb  apupMeTHYECKHEBBIYMCICHHH, capudmernueckue 3agauy]
Bajaun IPAKTUYECKOTOIOMOIIIbIO [IPAKTUYECKOIO
coJepKaHUs KanbKyssiTopa. Pemaroticonepxanus

apudmeTnueckue

3aJaud  IPaKTUYECKOTOo

CoJIepKaHus 1o

HaIJIAIHON U CIOBECHOU

MHCTPYKLUU YUUTEIS

150 [YmHOX)eHue y 3aKperieHue YMEHUABBITOIHAIOT BBINOMHAIOT YMHOMKEHUE
nesieHue peraTh MIPUMEPHI HAyMHOX€HUE M [EJIEHHWEHU JIeJICHHWEe Yucel B
MHOT'O3HaYHBIX YMHOXEHHE U JaeieHueducen B npeaenax 10mpemenax 10 000 Ha
qrcen HA MHOro3HauHblXx 4yucen Ha000 Ha OJHO3HAUYHOEOJAHO3HAYHOE 4HCIIO,
OJIHO3HAYHOE OJIHO3HAYHOE  YHUCJIO  HMHCIIO, KPYTJIBIEKPYTJIbIE JIECSITKH
YKCIIO, KpYTJbl€ KpYTJble JECSITKU.[IECATKU npueMaMHIpueMaMi  TTHUChbMEHHBIX|
NECSITKU 3aKperieHue YMEHUSANACbMEHHBIX BBIUMCIICHUM. Pemator

pemate  apupMeTHYECKUEBBIYUCICHUH, capupMeTHUecKre 3ajadu
Bajaun IIPAKTUYECKOTOIOMOIIIBIO MIPAKTUYECKOIO
coJlepKaHus KalbKyJsiTopa. Pemiaroticomep:xanus

apupMeTHIeCcKue

3aladyl  MPaKTUYECKOTO

COJIepKaHus o

HaTJISITHOM M CIIOBECHOM

WHCTPYKIHU YIUTEIIS
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151

Ilepumerp
TPEYTrOJIbHUKA,
[IPSIMOYTOJIbHUKA,
KBaJapaTa

3aKperieHue yMEHUs
BBINOJIHATh HOCTPOCHHUS
KBaJipaTa, IpsIMOYTOJIbHUKA,
HaXO0XKJCHUE IIepuMeTpa

BreImonHs0T

MOCTPOCHHE KBaJpara,
MPSMOYTOJIbHAKA 1o
oOpasmy. Haxomsar ero
nepuMeTp 1o popmyiie

BBINOJIHAIOT MOCTpOEHHE
KBaJpara,
[PsIMOYTOJIbHUKA,
HAaXOJAT €ro NepuMeTp

152 |Pemenue 3amau Hal 3aKperieHue YMEHUABBINIOIHAIOT BoinonHsoT
BCTPEYHOE peiaThb 3a1a41 IIO[CXEMATUYECKUE CXEMAaTUYECKUE YEPTEKHU,
NIBUKECHUE CXEMAaTUYHBIM  YEpPTEKAM,HEPTEKH, pelaTpelaT COCTaBHBIE]
[PUCYHKaM, PELICHUECOHOE  JABIJKCHHE I10BaJaud Ha  BCTPEYHOE
COCTaBHBIX 3a7a4 HAHATIJIAIHON U CIIOBECHOMN|IBUKEHUE
BCTPEYHOE JBUKCHHE MHCTPYKLIUU YUUTEIS
153 |Pemenue 3amau Hall 3aKperieHre YMEHUABBITIOIHSIOT BrimoaHstoT
BCTPEUHOE [peraTh 3a/1a4uu HO[CXEMATUYECKUE CXEMAaTUYECKUE YEPTEXKHU,
NIBUKCHHE CXEMAaTUYHBIM  YEPTEKAM,HEPTEKH, pelaTpelaT COCTaBHBIE
[PUCYHKaM, pELICHUECOHOE  JIBIDKEHHE IM0BaJaud Ha  BCTPEYHOE
COCTaBHBIX 3a1a4 HAHAIJISIIHON U CIIOBECHOMIBU)KEHUE
BCTPEYHOE JIBUKECHHE MHCTPYKLIUU YUUTENsS
154 |Pemienue 3amau Hal 3aKperieHue YMEHUSBBIOIHAIOT BoinonHsoT
BCTPEYHOE peiaTh 3a/1a41 IIO[CXEMATUYECKUE CXEMAaTUYECKUE UYEPTEXKHU,
NIBUKECHUE CXEMAaTUYHBIM  YEpTEKAM,HEPTEKH, pelalTpeaoT COCTaBHbIE|
[PUCYHKaM, PCIICHUECOHOE  JIBWJKEHUE II0Bajayd Ha  BCTPEUHOE
COCTaBHBIX 3a7a4 HAHATJISIHON U CIIOBECHOM|IBUKEHUE
BCTPEUHOE JBUKCHHE MHCTPYKLIMU YUUTEIS
155 [VBenuuenue nl 3aKperieHue ymeHusPemator  3azaun  HaPemaroT  3ajaud HA
YMEHbILIEHUE YUCEl peraTh 3a/1aumn HalyBeJIHUEHUE HyBEJTUYECHHE u
Ha HECKOJIBKO [YMEHBIIEHUE U YBEINYCHUEYMEHBIICHUE YHUCE]I HAyMEHBIIEHUWE YHUCEN HA
€/IMHMIL u B MCEJl HA HECKOJIBKO €IMHUIIHECKOIbKO €IMHMI] U BHECKOJIbKO €IWHUIl U B
HECKOJIBKO pa3 1 B HECKOJIBKO pa3 HECKOJIBKO  pa3  IOHECKOJIBKO pa3
HaTJISITHOM M CIIOBECHOM
WHCTPYKLMU YUUTEIS
156 [VBenuueHue nl 3aKperieHue ymenusPemator  3ajzaun  HaPemaroT  3ajaud HA
YMEHbILIEHUE YUCEl peraTh 3a/1aumn HalyBeJIHUEHUE HyBEJTUYECHUE u
Ha HECKOJIBKO [YMEHBIIEHUE U YBEINYCHUEYMEHBIICHUE YHUCE]I HAyMEHBIIEHUWE YHUCEN HA
€IMHMIL u B YMCEJl HA HECKOJIBKO €IMHUIIHECKOIbKO €IMHMI] U BHECKOJIbKO €IWHUI U B
HECKOJIBKO pa3 M B HECKOJIBKO Pa3 HECKOJIBKO  pa3  IOHECKOJIBKO pa3
HaTJISITHOM M CIIOBECHOM
MHCTPYKLIUN YUUTEIS
157 [Ipomexyrounas |1 OneHuBaHME W NPOBEPKABBINOIHAIOT  334aHUSBBINOIHAIOT 3aJjaHus|
aTTectanus.Mitoros YPOBHS 3HAHUUKOHTPOJIbHOM  pabOTHI.KOHTPOIBHOMN paboThlI.
asi  KOHTPOJIbHAS oOyyatomuxcst 1o  teme:[loHnmaroT [loHMMaOT HMHCTPYKLMIO,
pabota Ne 8 «Bce «Bce nelicTBus B mpenenaxUHCTPYKIHUIO KK yueOHOMY 33/1aHUIO
NENCTBUSA B 10 000» yaeOHOMY 3a7JaHUIO.
mpeaenax 10 000» [IpyHEMaOT  MOMOIIY|
YUUTENS
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158

AHanu3
KOHTPOJIbHOU
paboTHL. PaGora
HaJI OILIMOKAMU.
[TpeoOpazoBanue
YHCET,
MOJYYCHHBIX  TPH
M3MEPEHUU MEepaMHU
JUIMHAMM,  MacChl,
CTOUMOCTH

3aKperieHue yMEHUs
nmpeoOpa3oBhIBaTh  YHMCIIA,
MOJTy4YCHHBIC npwy|
M3MEpEHHH, MepaMu
IUTHHAMH, Macchl,
CTOMUMOCTH.  3aKperuieHHe

YMCHUA pCIIaTh MPOCTHIC U
COCTaBHBIC 3aJa4y
MPAKTUYCCKOI'0 COACPIKaHU]
C MEpaMHU U3MCPCHUA

[Tonp3ytoTcs  Tabnuuei|
Mep U3MEPEHHUS (IJIUHBI,
Macchl, CTOMMOCTH,
BpEMEHHN ),
peoOpa3oOBHIBAIOT
4rcia, MOJyYSHHBIC IPH
W3MEPEHUHU,  pEIaoT
NPOCTBIE M COCTAaBHBIC
3aJaud  IPaKTUYECKOTO
COJICpKAaHUS C MepaMH
M3MEPEHHUsI C TOMOUIBIO|
YIUTEIIS

HasbiBaror Mepb]
M3MEPCHUS (muHBI,
Macchbl, CTOMMOCTH,
BpEMEHN ), YMEIOT
npeoOpa3oBhIBaTh YHUCIA,
MOJTy4YeHHbIE npu
M3MEPEHUU. Pemaror
[POCThIE U  COCTaBHBIC
3ajaud  MPAaKTUYECKOTO|

coliepKa HUSA C MepamH
M3MEPEHMS

159 BeicoTa kBaapata u 3aKperieHue YMECHUABBIIOIHAIOT BBINOMHAIOT TOCTPOEHUE
[PSIMOYTOJIbHUKA BBIIIOJIHEHUS ~ IOCTPOCHUAIOCTPOCHUE — KBaApaTa,KBajapara,
KBaJpaTa, IPsAMOYTOJIbHUKA,IPSIMOYTOJIbHUKA HOIPSIMOYTOJIBHHKA,
[IPOBOAMTH B HUX BBICOTY  (0Opa3iy. IIpoBoasit BIpPOBOAST B HUX BBICOTY
HUX BBICOTY 110 00pa3Iy
160 |Cnoxenue y IToBTOpEeHME MeplloBTopstor mepsbllloBTOpsAIOT MEpB]
BBIUUTAHUE YHCEN, M3MEpeHus.  3aKpeIieHUEeU3MEpPEHUS (IMHBLU3MEPEHUS (nnuHSL,
[IOJIyYEHHBIX  IIpU pUEMOB PELIEHUAMACCHI, CTOMMOCTH,MACCBI, CTOUMOCTH,

M3MEPEHUU JABYMS
eIMHULIAMHU JJINHBI,
MacChbl, CTOUMOCTH

[PUMEPOB Ha CIIO)KEHHUE U
BbIYUTAHUE qucer,

MOJIYYCHHBIX Ipy
M3MCPCHHUU ABYM:
CAMHUIIAMHUNU3MCPCHUS.

3a1<p CIIJICHUC YMCHUA
peuiaThb IMPOCTHBIC u
COCTaBHBIC 3aJa4u

MPAKTUYCCKOro COACPIKaHU]|
C MEpaMUu U3MCPCHUA

BPEMEHM) IIOHAIJITHOU
cxeme.
[Ipeo6pa3oBbIBatOT
YHCIIa, TTOJTyYeHHBIE TIPH
M3MEPEHHUH C OIIOPOM HA|
oOpazer. 3amMCBIBAIOT
MpPUMEPBI B CTOJOUK II0|
00pasily, CKIaJIbIBAIOT U
BEIYUTAIOT qrca,
MOJTy4YEeHHBIE npu
M3MEPEHUHU C TIOMOUIBIO|
KanbKyssiTopa. Pemaror

MPOCTHIE 3aJ1a49y
[IPAKTUYECKOTO

coAepKaHUsA C MepaMHu
M3MEPEHUS o
HaTJISITHOM u

CIIOBECHOMMHCT PYKLIHUH
[YIUTEIIS

BPEMEHH).
[TpeoOpa3oBbIBAOT
Yrca, TOJY4YEeHHBIC TpH]
M3MEpPEHHUH. 3aliChIBAOT
MpuUMEpsl B CTOJOMK,
CKJIQ/IBIBAIOT U BBIYUTAIOT
Yrcia, TOJY4YeHHBIC TIpH]

M3MEpPEHUH. Pemaror
COCTaBHbIE apupMeTHyie-
CKHE 3a/1a41

[IPAKTUYECKOTO
COJIEp)KaHUs C Mepamy
M3MEPEHUS
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161

Ciioxxenue 471
BBEIUMTAHUE YHCE,
[MOJYy4YCHHBIX  IIpY

M3MEpPEHUU JABYMS
eAMHUIIAMU JJIUHBI,
Macchl, CTOUMOCTH

[ToBTOpeHnE Mep
M3MEpEHUsl.  3aKperieHue
MPUEMOB peleHus

MPUMEPOB Ha CIOXKCHUEC U
BbIYUTAHUC YHUCCII,

MOJTY9EHHBIX npy
M3MEPEHUN JIBYMS
e IMHUIAMA U3MEpEHUSI.
3aKperieHue YMEHUS]|
pemarh POCTHIE u
COCTaBHBIE 3a1a4n

[PAKTUYECKOTI'O COJepP KAHNUS
C MEpaMU U3MEPEHUS

[ToBTOpSIIOT MEpBI
M3MEPCHUS (nuHBI,
Macchl, CTOMMOCTH,

BPEMEHH) 110 HATJISTHOM
cxeme.
[TpeoOpa3oBhIBAIOT
YHCIIa, MTOJIyYCHHBIC TIPH
M3MEPEHUH C OIOpPOil Ha|
oOpaser,. 3amuCBIBAIOT
NPUMEPHI B CTOJIOHK 10
00pasily, CKIaJIbIBAIOT U
BBIUUTAIOT qruca,
MOJTy4CHHBIC npu
M3MEPEHUH C MTOMOIIBIO
KaJbKyJsATopa. Permaror

[pOCThIE 3a7auy]
[IPAKTUYECKOIO

COJIEp)KaHusl C Mepamu
M3MEpEHUs (o

HATJISIHOU M CJIOBECHOU
WHCTPYKIIUU YUUTEIs

[ToBTOpSIIOT MeEpB]
M3MEPCHUS (muHBI,
Macchbl, CTOMMOCTH,

BPEMEHU).
[TpeoOpa3oBbIBaIOT
YKclia, MOJTYYEHHBIE MpH
M3MEPEHUH. 3alKChIBAIOT
NpUMepsl B  CTOJOUK,
CKJIQ/IBIBAIOT Y BBIYUTAIOT
YKclia, MOJTY4YeHHBIE MpH
M3MEPEHUH. Pemaror
[POCThIE U  COCTaBHBIC
apudmeTHuecKkue 3aaauy
MPAKTUYECKOTO
COJepKaHUS C Mepamu
M3MEpEHUS
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CroxxeHue u
BLIYMTAHUE YHCEI,
[IOJIY4CHHBIX  IIPU

M3MCPCHUN IBYM:
CAUHUIaMU JIJINHBI,
MaCChbl, CTOUMOCTHU

[loBTOpEHNME Mep
M3MEpPEHMs.  3aKpeIuieHUe
[IPUEMOB peleHns

[MPUMCPOB Ha CJIOXCHHUC H

BHIYNTAHUC YHUCEII,
OTY4EHHBIX npu
M3MCPCHUU JABYM:
e IMHULIAMU U3MEpEeHusl.
3aKkperieHye YMEHHUS
perath IIPOCThIE U
COCTaBHBIC 3aa4n

[IPaKTHYECKOTO COACPKAHUS
C MEpaMu U3MEPEHUS

[loBTOpAIOT MeEpBI
M3MEpEHUs (JUTHHBL,
MacChl, CTOMMOCTH,

BPEMEHU ) 110 HATJISTHOU
cXeMme.
[TpeoOpazoBbIBAIOT
MHCITa, TIOTYYEeHHBIC TIPU
M3MEPEHUH C OMOPOH Ha
oOpazerl. 3amuChIBAIOT
[IPUMEPBI B CTOJIOHK IO
00pasily, CKJIaIbIBAIOT U
BHIUMTAIOT qrca,
[OJTy9YCHHBIC npu
M3MEPEHUHN C TTOMOIIBIO
KaJIbKyJsATOpa. Pemaror

[TPOCTBIE 3a1auun
[TPAKTUYECKOTO

COICPKAHUS C MEpamu
M3MEPEHUS o

HaTJIAHON U CIIOBECHOM
MHCTPYKLUHU YUNATEIS

[loBTOpAIOT MeEpBI
M3MEpEHUs (MHBL,
MacChl, CTOUMOCTH,

BpPEMEHH ).

[ [peoOpa3oBHIBAIOT
qKcna, MOJNyuYeHHBIE MpU
M3MEPEHHUH. 3alliChIBAIOT
MpuMepsl B CTOJOUK,
CKJIQ/IBIBAIOT ¥ BBIYHTAIOT
Urcna, MOJyuYeHHBIE MpU
M3MEPEHUH. Pemaror
[IPOCTBIE W  COCTaBHBIE
AprMeTHYECKHE 3a7auu
MTPAKTHIECKOTO
COJIEpXKaHUsI C MepaMH
M3MEpEHUS
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163

CiioxeHune u
BEIUUTAHAE YHCEI,
[IOJIy4YEHHBIX IIpU

I3MEPEHUU  ABYMS
CAMHUIIAMU JTTUHBI,
Macchl, CTOUMOCTH

[loBTOpEHME Mep
M3MEpPEHUs.  3aKperieHHe
IPUEMOB peleHus

[MPUMCPOB Ha CJIIOXKCHHUE U

BHIYUTAHUC YHUCCII,
[TOJTY4SHHBIX npu
3MEpEHUN JIBYMS
e IMHUIIAMA U3MEpEHUSI.
3aKkperieHe YMEHMUS
pemathb IPOCTHIE "
COCTaBHBIE 3a1aun

[IPAaKTUYECKOTO COJEPKAHUS
C MEpaMU U3MEPEHUS

[loBTOpAIOT MEpBbI
M3MEPECHUS (nuHBI,
MacChl, CTOMMOCTH,

BPEMEHU ) 110 HATJISTHOU
cxeme.
[TIpeoOpa3oBEIBatOT
qucia, I0JIy4YEHHBIE [IpU
M3MEPEHUU C OIOPO Ha
oOpaszer. 3amuchIBAIOT
[PUMEPBI B CTOJIOUK T10
00pasily, CKJIaIbIBAIOT U
BBEIYUTAIOT qica,
[10JTy4YEHHBIE pu
M3MEPEHUH C TTOMOIIBIO
KaJIbKyJIsTOpa. Pemaror

[TPOCTHIE 3a1auu
[TPAKTUYECKOTO

COJIepkKaHUsl C MepaMu
M3MEPEHUS o

HaTrISITHOM U CJIOBECHOM
MHCTPYKLIUU YUUTEIS

[ToBTOpSIIOT MepBbI
M3MEPECHUS (nuHBI,
MacCBhl, CTOMMOCTH,

BPEMEHU ).
[TpeoOpa3oBEIBAIOT
HKCIa, TMOJIyYeHHBIE PH
M3MEPEHUH. 3allKChIBAIOT
pUMEpbl B CTOJIOWK,
CKJIQ/IBIBAIOT ¥ BBIYUTAIOT
HKCTa, TOJIyYEHHBIE TpPU
M3MEPEHUH. Pemaror
[POCTBIE W  COCTaBHBIC
ApudmeTrueckue 3amadu
PaKTUYECKOTO
COJIEp’KaHUsL C MepaMu
M3MEPEHUS
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CiioxxeHue u
BBIYUTAHUE YHCE,
[OJy4YECHHBIX  IIpY

M3MEPCHUU [BYMSA
cAHUIaMu JJJINHBI,
MacCCbl, CTOUMOCTH

[ToBTOpeHUE Mep
M3MEpEHUs.  3aKpeIUICHHUE
[pUEMOB peleHns

MPUMCPOB HaA CJIOKCHUE U
BbIYUTAHUEC YHUCECII,

MOJTy4EHHBIX npy
M3MECPCHHUU JABYM:
eIMHULIAMU U3MEpEeHMUsL.
3aKperieHue YMEHUS]|
pearb IPOCThIE u
COCTaBHBIE 3a/1a4n

[IPAKTUYECKOTO CONEP KAHUS
C MepaMU U3MEpPEHUS

[ToBTOpAIOT
M3MEpEHUS (IUTHHBIL,
Macchbl, CTOUMOCTH,
BPEMEHH) 110 HATJISTHOM
cxeme.
[TpeoOpa3oBbIBaOT
YHCIIa, TIOTyYeHHBIC TTPH
M3MEPEHUH C OTIOPOii Ha|
oOpazer]. 3amuCHIBAIOT
NPUMEPBI B CTOJIOMK 1O

MeEpbl

00pasily, CKIaJbIBalOT |
BHIUMTAIOT qrcha,
MOJIYUYCHHBIC I1pH

M3MEPEHUH C TTOMOILBIO
KaJbKyJsATOpa. Pemaro

[IPOCTBIE 3a1a4n
MPaKTUYECKOTO

COJIEp)KaHUsl C MepaMu
M3MepeHus 1o

HaIrJIsJHOM U CIIOBECHOM

[ToBTOpSIIOT MeEpB]
M3MEpEHUS (MHBL,
MAacCCBhl, CTOMMOCTH,

BPEMECHH).
[TpeoOpa3oBbIBAIOT
YuCia, IMOJYYEHHBbIE IpHU
M3MEPEHHUH. 3amuChIBAIOT
NpUMepsl B  CTOJNOWK,
CKJIAJILIBAIOT U BBIYUTAIOT|
YuCia, IMOJYYEHHBbIE IpHU
M3MEPEHUU. Pemaror
MPOCTBIE W  COCTaBHBIE
apudMeTHYeCKue 3aJa4un
MPaKTUYECKOTO
COJIep’KaHUsl C Mepamy
M3MEPEHUS

MHCTPYKIUU YUYUATEIS
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165 |Cnoxenue 3aKperieHue yMeHUs|CKIaAbIBalOT CxJ1agpIBatOT
BBIYMTAHUE perarTh MIPUMEPBI HaO0OBIKHOBEHHBIC IPOOU COOBIKHOBEHHBIC IpOOH ¢
OOBIKHOBEHHBIX CIIO)KEHHE W  BBIYUTAHHUEOIMHAKOBBIMU 0JTMHAKOBBIMH
npobeii OOBIKHOBEHHBIX ApoOel CcHaMEeHATENAMU, BHAMEHATEISIMH, DPELIAIOT|
OJTMHAKOBBIMH 0TMHAKOBBIMH pEeIIaloT  3aJauyd  C3ajayd Ha CIOXKEHHE U
BHAMEHATEISIMU BHAMEHATEIISIMH. O0OBIKHOBEHHBIMU BbIUMTAHUE

3aKperieHue YMEHUSAIPOOSIMH IO HArJIsITHOMOOBIKHOBEHHBIX JPO0ei C
peraTh 3a1aun HaK CJIOBECHOM0IMHAKOBBIMU
CJIO)KEHUE  OOBIKHOBEHHBIXMHCTPYKIMH YUUTENsl [3HAMEHATEISIMHU
mpobeil ¢ OJIMHAKOBBIMH
BHAMEHATEISIMU
Wroro: 165 gacoB

V. CHOCOBbl OHEHKH AOCTHWXXEHUSA YYAIIUMUCHA ITJIAHUPYEMBbIX
PE3YJIbTATOB

CucremMa OIEHKH JIOCTIDKCHHS OOYYAarOIIMMHUCS C YMCTBEHHOHW  OTCTaJIOCTHIO
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS 0Opa3oBaTENbHOI MPOrpaMMbl M0 yYEOHOMY NpEenMeETy
«Maremaruka» B 6 Kiacce

OreHKa TMYHOCTHBIX PE3YJIbTAaTOB MPEAIOJIATaeT, MPEXKAE BCETO, OLIEHKY MPOIABIKEHUS
00y4Yaromerocsi B OBJIQJICHUHM COLMAIBHBIMU (KH3HEHHBIMH) KOMIIETCHLUSMU, MOXET OBITH
NPEeJICTaBJICHA B YCIOBHBIX €IMHUIIAX:

— 0 6anoB - HeT PUKCUPYEeMO TUHAMUKHY;

— 1 Gamn - MUHUMAaITbHAS TUTHAMHUKA,

— 2 Oanna - yIoBIETBOPUTEIbHAS INHAMUKA;

— 3 Oaia - 3HAYNUTEIbHAs UHAMHUKA.

OrneHka MpeIMETHBIX pPEe3yNbTAaTOB OCYIIECTBIISAETCS MO HTOraM WHAMBHUIYaIbHOTO H
(pPOHTAILHOTO OMpoca O0YyYaIOIIMXCS, BBIIOTHEHUS CaMOCTOSITENBHBIX pPaboT (o Temam
YPOKOB), KOHTPOJBHBIX PaOOT (BXOIHBIX, TEKYIIUX, TPOMEKYTOUYHBIX, HTOTOBBIX) M TECTOBBIX
3amanuid. [Ipy olleHKe MPEeIMETHBIX Pe3yJbTaTOB YUUTHIBAETCS YPOBEHb CAMOCTOSITEIHHOCTH
00yyaroIerocsi 1 0COOEHHOCTHU €ro Pa3BUTHSL.

Kputepun onieHKH peAMETHBIX PE3yIbTATOB:

Onenka «5» cTaBUTCS 32 BEpHOE BBINOJIHEHUE 3aJaHus. [Ipu 3TOM OllEHKe OIMyCKaroTCs
1 -2 nenouéra.

OreHka «5» CTaBUTCS, €CITU 00YyJaroLHiics:

— JlaeT TpaBWIbHBIC, OCO3HAHHBIE OTBETHI HA BCE IIOCTABICHHBIE BOMPOCH], MOMKET
HOATBEPIUTh MPABUIBHOCTh OTBETAa MPEIMETHO-TIPAKTHYCCKUMH JICHCTBUSIMHU, 3HAET M yMEET
NPUMEHSTHh TPaBUIIA, YMEET CAMOCTOSTEIBHO ONEpPHUPOBATh HM3YYEHHBIMH MaTEMaTHYECKUMHU
Ipe/ICTaBICHUSMH;

— yMEeT CaMOCTOSITebHO, ¢ MHHHMAIBHOW IOMOIIBIO YYWTEINs, MPABUIBHO PEIIUTh
3aja4y, OOBSICHUTB X0/ PELICHHUS;

— yMeeT NMPOU3BOANTE U OOBSCHATH YCTHBIC M MNCHMEHHBIE BHIYMCIICHUS;

— MPaBWIIBHO Y3HAET W Ha3bIBACT I'€OMETPUYECKUE (UTYPBI, HX DIIEMEHTHI, ITOJIOKEHUE
(GUTyp MOT OTHOMIEHHUIO APYT K IPYTY Ha TUIOCKOCTH U B TIPOCTPAHCTBE;

— TMpPaBUJIbHO BBIMOJHSAET pabOTHl MO HU3MEPEHUI0 W UYEPUEHHIO C IOMOIIBIO
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U3MEPUTEIIBHOTO W YEPTEKHOTO HWHCTPYMEHTOB, YyMEET OOBSICHUThH IOCIEA0BATEIbHOCTD
paboTHI.

Onenka «4» craBUTCS, eclid oOydwaromuiics gomyckaer 2 -3 omuOku U He Ooiee 2
HEI0YETOB.

OreHka «4» CTaBUTCS, €CIIA 00YJaIOUTUNACS

— TpU OTBETE JOIMYCKACT OTJAEIbHbIE HETOYHOCTH, OTOBOPKH, HYXIAeTcs B
JIOTIOJTHATEILHBIX BOITPOCAX, TOMOTAIOIINUX €My YTOUHHUTh OTBET;

— TpU BBIYUCICHHUSX, B OTACJIbHBIX CIy4dasX, HYXIAE€TCi B JOMOJHUTEIBHBIX
MIPOMEKYTOUHBIX 3aIMCAX, HA3bIBAHUU MMPOMEKYTOUYHBIX PE3yJbTAaTOB BCIyX, OMOpPE Ha 00pa3bl
peabHBIX MIPEIMETOB;

— IIPH PEIICHUH 33]1a4 HYXKJIaeTCS B IOMOJHUTEIBLHBIX BOIIPOCAX YUYUTEIIS, TOMOTAIOITUX
aHAIM3Y TPEUIOKCHHON 3a]]a41, YTOYHEHUIO BOIIPOCOB 33/1a4H, OOBSICHCHHIO BBIOOpA JICHCTBU;

— C HE3HAYUTEIIPHOW ITOMOIIBIO YUUTEIIS TPABUILHO y3HACT M HA3bIBA€T T€OMETPUUYECKHE
GUTyphI, X 3JIEMEHTHI, TIOJI0KEHUE (PUTYDP HA TUIOCKOCTH, B MPOCTPAHCTBE MO OTHOMIECHUIO IPYT

K Ipyry,
— BBINOJIHSET PpabOTHI 10 M3MEPEHHIO U YEPUSHHIO C HEIOCTATOYHON TOYHOCTBIO.

Omenka «3» CTaBUTCS, €CIH 00YJaIOUIHICS JOMYCTHI 4-5 OIMOOK U HECKOJIBKO METKHUX.
Taxke OLEHKY «yIOBJIETBOPUTEIBHO» MOXET MOJYYUTh OOYYarOIIUICs, COBEPLIMBIINI
HECKOJIbKO I'pyObIX OIIKMOOK, HO IIPY MOBTOPHBIX MONBITKAX YIYYIIUBIINN pe3ysbTar.

OneHka «3» cTaBUTCS 00yYaroIEeMycsl, €CIIH OH:

— IIpY HE3HAUMUTEIbHOW IMOMOIIM YYUTENs WM YYalluxcsl Kiacca JaeT NpaBUIIbHbIC
OTBETHI Ha NTOCTABJICHHbIE BONPOCHI, (HOPMYIUPYET IPABUIIA, MOXKET UX IPUMEHSTH;

— IPOMU3BOJUT BBIUMCIIEHUS C OMOPOW Ha pa3iMyHbIe BUJBI CYETHOI'O Marepuaia, HO C
COOJIIOJIEHHEM QJITOPUTMOB JICHCTBU;

— IOHMMAET M 3alHUChIBACT IOCJE OOCYXAECHUS pPELIEHUE 3a/Jayd I0J PYKOBOJACTBOM
YUUTES;

— y3HAeT M Ha3bIBaeT I'eOMETPUYECKHE (UTYpBI, UX IJIEMEHTHI, MOJIOKeHHEe (HUTryp Ha
IUIOCKOCTH M B MPOCTPAHCTBE CO 3HAYMTEIBHOIN NMOMOIIBIO YUUTENSI UM 00YyYaIOLUIUXCs, UM C
MCIIOJIb30BaHUEM 3allMceill M uepTexell B TeTpaasX, B yueOHHMKaxX, Ha TaOIUIaX, ¢ MOMOIIbIO
BOIIPOCOB YUHTEJIS;

— MPaBUJIBHO BBIMOJIHSAET U3MEPEHUE U YEPUEHHUE M10CIIE MTPEABAPUTEIHHOIO 00CYKIEHUS
MOCJIEI0BATEIBHOCTH PA0OTHI, IEMOHCTPALIUH €€ BBITOTHEHHUS.

OmneHka «2» - He CTaBUTCA.

VI.
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