PACCMOTPEHO u OJOBPEHO

Ha 3acefganuu MO yuutenei

COTI'JTACOBAHO

3aMmecTuTeNnb TUPEKTOpa 110

YTBEPXJAIO

[upekrop

OCHOBHOM IIKOJIBI YBP OI'bOY «llIkona-untepuar Ne 89»
PyxoBoaurens /T".H. bopucosa/
/O.H. AiizstyiioBa/ /T.B.MarBeeBa/ nOONUCYH
NnOONUCH NnOONuUChH [Tpukas
ITpotokon Ne 1 ot 2023r. | [Iporokon MeToauueckoro No oT 2023 r
coeta Ne ot 2023 r
IIporokon negcosera Ne.
oT 2023 r.
PABOYAS ITPOT'PAMMA

JUTsl 00Y4arOIIUXCS C JIETKOW YMCTBEHHOM OTCTaJIOCThIO

(MHTEIJJIEKTyalbHBIMUA HAPYIICHUSIMH )

HanmeHnoBaHue npeaMera. MaTeMaTHKA

Knaccer: 9 6

VYyurens : Kpyriaosa Ejgena BaagumMupoBHa, BbICIIee, BLICIIIAS

KBAJUGUIIMPOBAHHAA

KaTeropus

( ®UO, obpaszoBanue, KBaTU(PUKALIMOHHAS KATETOPHS)

2023 — 2024 y4eOHnblii roa




OI'/TABJIEHHE

|. IlosicHUTENBHAS 3amKCKa.
Il. Conepxanue oOydeHws.
I11. ITnanupyemble pe3yabTaThl.

V. TemaTtnueckoe rIaHUpPOBaHUE.



. HOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamma mo yaeOHomMy npeameTry «MareMmaTukay cocTaBiieHa
Ha ocHOBe DefepanbHON amanTUPOBAHHOW OCHOBHOM 00II€00pa3oBaTEIHHON
MporpaMMbl OOYYAIOIIUXCS C YMCTBEHHOM OTCTAJIOCTHIO (MHTEIJIEKTYaJIbHBIMU
HapyweHusimMu), nanee @AOOIl YO (BapuanT 1), yTBEpKIEHHONW NPHKA30M
MunucrepctBa npocBemenuss Poccum ot 24.11.2022 1. Ne 1026
(https://clck.ru/33NMKR).

®AOOIT YO (Bapumant 1) agpecoBaHa oOydyaromuMcs C JIETKOM
YMCTBEHHON OTCTaJOCThIO (MHTEIUVICKTyaJIbHBIMA HAPYIIEHUSIMU) C YYETOM
peanuzanMd HMX OcOoObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH, a TaKKke
WHIMBUTy AIbHBIX OCOOCHHOCTEN U BOBMOXKHOCTEH.

VYuebubiii npeamer «MaTeMaThKa» OTHOCHUTCS K IPEIMETHOW 00JIacTH
«Marematuka» W SBJISETCS 00s3aTeNbHOM YacThlo ydeOHOro IiaHa. B
COOTBETCTBHUHM C yUY€OHBIM IUIAHOM pabouas mporpaMma no y4eOHOMy IpeaMeTy
«Marematuka» B 9 kiacce paccuntaHa Ha 34 y4yeOHBbIE HENEIU U COCTAaBIISACT
102 gaca B rox (3 yaca B HEJIEITIO).

OdenepanbHas — aganTUPOBaHHAsT  OCHOBHas  00mIieoOpazoBaTeibHas
mporpaMmma omnpeJenseT 1elb U 3aa4i yueOHoro npeaMera «MaremaTukay.

[lenp oOydeHuss - MakcuUMajbHOE OO0Ilee pa3BUTHE OOyYarOIINXCS,
KOPPEKLHUS HEJOCTAaTKOB MX I103HABATEIbHOW JEATEIIBHOCTH M JIMYHOCTHBIX
KAueCTB C YYE€TOM HWHAMBUIYAIbHBIX BO3MOYKHOCTEW Ka)KJOTO YYEHUKAa Ha
pa3HbIX dTanmax oOy4eHwusl.

3anauu oOy4eHHUS:

— (opMupoBaHre U pa3BUTHE MaTEeMaTUYECKUX 3HAHUW U YMEHHH,
HEOOXOJMMBIX JJISI PElICHUs] MPAKTUUYECKUX 3a]ady B y4eOHOM M TPyHAOBOM
JEATEeIIbHOCTH, UCTIONIb3yEMbIX B TOBCEHEBHOM KU3HU;

— KOppEeKIUsl HEAOCTAaTKOB IMO3HABATEIBHON NEATEIHbHOCTH U TOBBIIICHUE
YPOBHS OOIIIETO Pa3BUTHS;

— BOCHUTAHUE MOJOKUTEIIbHBIX KAYECTB U CBOMCTB JIMYHOCTH.

Pabouas mporpamma no yue6HOMy npeamery «Marematuka» B 9 kiacce
OMpENIEIAET CIEIYIOINE 3a0auu:

— 3aKpeIUICHUE U  COBEPIICHCTBOBAHUE YCTHBIX M  MHUCHMEHHBIX
BBIYHCIIUTEILHBIX HaBBIKOB B mpenenax 1000 000;

— B3aKperuieHHEe YMEHUM MPOU3BOJIUTH apuMETUUECKHE JCUCTBUS C
[EJIbIMA U JIPOOHBIMU YMCIIAMU, B TOM YHCJI€ C YHUCIIAMH, TIOJYYCHHBIMU TIPH
U3MEPECHUU, C OOBIKHOBEHHBIMH U JCCATUYHBIMU APOOSMHU; TPOU3BOJIUTH
B3aMHBIC JIEUCTBUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSIMHU;

— (opMHUpOBaHUE YMEHUSI MPOU3BOAUTH apUPMETHUYECKUE JEUCTBUS C
KOHEUHBIMU U 0€CKOHEYHBIMH JAPOOSMH;

— (opMHUpOBaHUE YMEHHUS HAXOIUTh MPOIEHTHI OT YHUCJIa M YHCla MO €ro
JI0JIE;

— (opmupoBanue ymeHws pemath  apudMETHYECKHE 3aJaud  Ha
Hax0>/ICHUE MPOLICHTOB OT YUCJIa;

— (opMHUpOBaHUE TPEACTABICHUS O T'eOMETpUYECKHX Tenax (map, Kyo
napasuiesienune], nupamMua, mpu3Ma, MUIKHJIP, KOHYC);



https://clck.ru/33NMkR

— (opMupoBaHue yMeHMsSI HAXOAUThb OO0BEM U IO, OOKOBOM
MOBEPXHOCTU T€OMETPUUECKHUX Tel (KyDOa, MPsSIMOYTOJIbHOTO Mapaiejenunesaa)

— (opmMupoBaHME yMEHHUS BBIIONHITH IOCTPOEHHUE pPa3BEPTKH Kyba u
MPSMOYTOJIEHOTO TIapaJIJIeIICTUIIE A,

— (opMupoBaHHE YMEHHUS peIIaTh MPOCTHIC U COCTaBHBIC apU(PMETHICCKUEC
3agauu (B 3 - 4 AeHCTBUA); 3a/laud HA HAXOXJIECHHE HEHW3BECTHOI'O CIaraeMoro,
YMEHBIIAEMOT0,  BBIYMTAEMOr0;  3a/Jaud,  COJAEpKallue  3aBUCHUMOCTD,
XapaKTEPU3YyIONIYI0 MPOLECChl: JBMXEHHS (CKOPOCTh, BpeMs, MPONICHHBIM
MyTh), paboThl (MPOU3BOIUTEILHOCTh TPYyJdAa, BpeMs, 00beM Bcel paboOThI),
U3TOTOBJICHUSI TOBapa (pacxojJ Ha MpeaMET, KOJIMYECTBO MPEIMETOB, 00Ias
CTOMMOCTh TOBapa); 3aJa4d Ha pacuyeT CTOMMOCTH; 3a7aud Ha BpeMs (Haualo,
KOHEIl, TPOJOJKUTEIBHOCTh COOBITHS; 331a41 HAa HAXOXKJIEHUE YaCTH 1LIeJI0T0;

— BOCIHTAHHUE UHTEPECa K MAaTEMAaTHUKE M CTPEMJICHUE UCIIOJIb30BaTh 3HAHUS
B MOBCEIHEBHOW JKU3HMU.



Il. COILEPKAHHUE OBYUYEHUSA

OOyuenue Marematuke B 9  Kjacce  HOCHT  MPAKTHYECKYIO
HaIPaBJICHHOCTh U TECHO CBSI3aHO C IPYTUMH YYECOHBIMU MPEIMETAMU, KU3HBIO,
TOTOBUT 00YYaIOIUXCs K OBJIAJACHUIO MPOPECCUOHAIBHO-TPYIOBBIMH 3HAHUSMHU
U HaBBbIKAMH, YYUT MCMOJIH30BAHUI0 MAaTEMAaTHUYECKHX 3HAHUW B PA3IMYHBIX
cutyanusix. Pacmpenenenne — ydyeOHOro  Marepuajia  OCYIIECTBISIETCS
KOHIICHTPUYECKH, YTO TO3BOJIAET OOECHEYUTh MOCTENEHHBI Mepexoa OT
UCKITIOUNTETLHO  TPAKTUYECKOTO HM3YyYCHHUS MaTEMaTUKH K  MPAKTHKO-
TEOPETUYECKOMY  HM3yY€HHI0, ¢  00sA3aTeNpbHBIM  Y4ETOM  3HAYMMOCTHU
yCBaMBAEMbIX 3HAHUI ¥ YMEHUHN POPMHUPOBAHUS )KU3HEHHBIX KOMITETECHITHI.

B mporuecce u3yueHuss MaTeMaTUKU y 0OyJaroIIMXCs C JIETKOW CTETIEHbBIO
YMCTBEHHON OTCTAJIOCTH (MHTEIUICKTYaJbHOW HEIOCTATOYHOCTH) Pa3BUBACTCS
AJIIEMEHTapHOE MATEeMAaTHYE€CKOE MBIIIIEHUE, POPMUPYIOTCS U KOPPUTHPYIOTCS
Takue ero (opmbl, KaKk CpaBHEHHUE, aHATIU3, CUHTE3, PA3BUBAIOTCS CIIOCOOHOCTH
K 0000IICHUIO U KOHKPETU3AINH, CO3JAI0TCS YCIOBHS JIJISi KOPPEKIIUH TTaMsITH,
BHUMAHHUS U JIPYTUX MICUXUYECKUX (DYHKIIUM.

OCHOBHBIMM  OpraHU3allMOHHBIMU  (opmamMu  pabOTBI HAa  YpOKe
MaTeMaTUKU  SBISIOTCS:  (pOHTalbHAsA,  IPYIIOBas,  KOJUICKTHUBHAs,
WHIUBUyallbHas paboTa, paboTa B mapax.

[Ipu mpoBeneHNH yYpOKOB MATEMATHUKH TMPEANOIAraeTcsl MCIOIb30BaHUE
CJIETyIOLIUX METOJIOB:

— CcIIOBeCHBbIE (paccka3 WIM U3JI0)KEHUWE 3HaHuM, Oecena, pabora 1O
y4eOHUKY WU APYTHM MEYaTHBIM MaTepHraliaM);

— HamsaHble  (HAOJIOJEHWE, JIEMOHCTpalus MpPeaIMEeTOB  WIM  UX
U300paKEeHHI);

— TIPEAMETHO - IPaKTUIeCKre (M3MEepeHNE, BEIYCPUYNBAHUE TEOMETPUUECKHIX
buryp, MoJIeTUPOBAaHKE, HAXOXK/ICHNE 3HAUCHNUN YMCIIOBBIX BRIPAKCHUH ),

— YacTUYHO - TIOMCKOBBIE (dBpUCTHUYECKas Oeceda, OJMMIIHAA,
MpaKTU4YeCKue paboThl);

— HCCJe0BaTeNbckue (MpodIeMHOE U3TI0KEHHE);

— CHCTEMa CIEIUAIBHBIX KOPPEKIIMOHHO — Pa3BUBAIOIINX TPHEMOB;

— MeTOJIbl YOexIeHHs (CIIOBECHOE pa3bsiCHEHHE, YOexKIeHne, TpeOOBaHNKE);

— METO/bl OpraHHu3alliy ACATENIBHOCTU (MpUYYCHHE, yNpakKHEHUE, MOoKa3,
MoJIpaXkaHue, MOPYyUYECHHUe);

— METOAbl  CTUMYJHUPOBAHMS  TOBedeHHUs  (ToXBaja,  TMOOIIPEHHE,
B3aMMOOIIEHKA).

[Iupokoe MpUMEHEHHE HAXOIUT MPOOJIEMHOE W3JI0KEHUE 3HAHWH, TIpH
KOTOPOM SIBJISIETCSI CO3/IaHME TMPOOJIEMHON CUTYyallud, WCCIEIOBAaHUE, IMOMCK
MPaBHJILHOTO OTBETA.

B ydeOHOM mpoliecce wyalie BCEro Npeanoiaraercs HCIoIb30BaHUE
KOMOWHAIINY yKa3aHHBIX MEeTO/I0B. KOMIUIEKCHOE WX MCIIOIh30BaHHUE TO3BOJISET
OoJee MOJHO pemaTh 3aJa4l KaxA0ro ypoKa.



Conep:xanue pasaesoB

Ne Haspanwue paznena KonnuectBo KonnuectBo
n/m 4acoB KOHTPOJBHBIX paboT
1. | IloBTOpenue 12 1
2. | Apudmernyeckue IeHCTBHS C 36 2
I[ETBIMU ¥ IPOOHBIMH YHCIIAMHU
3. | IIpoueHThI 28 2
4. | KoneuHble U OCCKOHEUHbBIE 9 1
JCCSITHYHBIC TPOOH
5. | Bce nelicTBHS ¢ ICCATUUHBIMU, 17 2
OOBIKHOBCHHBIMH JAPOOSIMH U IEITBIMHU
YUCJIAMHU
Hroro: 102 8




I1l. TIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE:

— CHOCOOHOCTh K OCMBICIICHUIO COIIMATIBHOTO OKPY>KEHHS, CBOETO MECTa B
HEM, MPUHSITUE COOTBETCTBYIOIIMX IEHHOCTEHN U COLIMAIBHBIX POJICH;

— (popMupoBaHHE 1IEIOCTHOTO, COIMATBHO OPUEHTUPOBAHHOTO B3IJIsa Ha
MUp B €r0 OpraHUYHOM €IMHCTBE MIPUPOTHON U COIMATBHOM YacTeH;

— c(hopMUPOBaHHOCTH YCTAHOBKHM HA O€30TIACHBIN, 3JJOPOBBIN 00pa3 KU3HU,
HaJIM4Me€ MOTUBALMHM K TBOPUYECKOMY TPyAy, paboTe Ha pe3yJibTaT, OepeKHOMY
OTHOILIEHHUIO K MAaTEPUATbHBIM U JyXOBHBIM IIECHHOCTSIM;

— c(hopMUPOBAaHHOCTh HABBIKOB COTPYAHMYECTBA CO B3POCIBIMU U
CBEPCTHUKAMHU B PA3HBIX CUTYalUAX;

— MPOSIBJICHUE TOTOBHOCTU K CAMOCTOSITEILHOM JKU3HH.

IIpeamerHble:
MuHUManbHbBIA YPOBEHbD:

— 3HaTh 4uciaoBOM psn uucen B mnpexpenax 100 000; yrenwe, 3anuce u
cpaBHeHHE MebIX gncen B nmpeaenax 100 000;

— 3HaTh TAOJUILY CJIIOKEHUS OJTHO3HAYHBIX YUCET,;

— 3HaTh TAONWYHBIC CIIyYyau YMHOXEHHUS U TOJyYaeMbIX M3 HHUX CIy4yau
JIETICHNS;

— YMETh BBINOJHITh MUCbMEHHOE BBINOJHEHUE apu(PMETHUECKUX JEHCTBUI
¢ yuciamu B mipegenax 100 000 (cnoxxkeHue, BHIYUTaHUE, YMHOKEHHUE U JICTICHUE
Ha OJIHO3HAYHOE YHUCIIO) C MCIOJb30BAaHUEM TaOJUIl YMHOKXEHUS, aIrOPUTMOB
MUCHbMEHHBIX  apuU(PMETUUYECKUX JACHCTBHUM, MUKPOKAIBKYJIATOpa (JIErKHUe
cly4amn);

— 3HaTh OOBIKHOBEHHBIE U JACCATHUYHBIC APOOH; HUX TOJyUYEHUE, 3aIlUCh,
YTEHUE;

— YMETh BBINOJHITE apupMeTUUeCcKue ACHUCTBUS (CIIOXKEHUE, BBIYUTAHUE,
YMHOXEHHE M JEJIICHHE Ha OJIHO3HAYHOE YMCIIO) C ACCATUYHBIMU JAPOOSIMH,
MMEIOIIMMHU B 3alMCU MeHee S 3HakoB (1udp), B TOM YHUCIE C UCMIOIb30BaHUEM
MUKPOKAJIBKYJISATOPA;

— 3HaTh Ha3BaHMs, 0003HAYEHUS, COOTHOIICHHS KPYITHBIX U MEJTKUX €IUHHUII
U3MEPEHUS CTOUMOCTH, JJIMHBI, MaCChl, BPEMEHHU;

— YMETh BBINOJHATH JAEHCTBUS C YUCJIaMU, MOJYYCHHBIMHU MPU U3MEPEHUHN
BEJIUYUH,;

— YMETh HaXOJUThb JOJIU BEJIUYMHBI U BEJIMYUHBI MO 3HAYCHHUIO €€ JIO0JHU
(moJioBUHA, TPETh, YETBEPTH, MATAs, JECATASI YACTh);

— YMETh pelIaTh MPOCThie apru(pMETHUECKUE 3a/1a4l U COCTABHBIC 3a/1ayu B
2 IEUCTBHS,

— YMETh pacrlo3HaBaTh, pa3jndyaTh U Ha3bIBaTh T€OMETPUYECKUE (PUTYPHI U
tena (KyO, 1map, napauiesenunesn);

— 3HaTh  CBOWCTBAa  DJIEMEHTOB  MHOTOYTOJBHUKOB  (TPEYTrOJIbHUK,
NPSIMOYTOJIbHUK, MapajiiieIorpPaMM);

— YMETh BBINOJHITE MOCTPOCHHE C MOMOUIBIO JIMHEHUKH, YEPTEKHOTO
VIOJIbHMKA, LUPKYJs,, TPAHCIOPTUpA JMUHUN, YIJOB, MHOTOYTOJIbHUKOB,
OKPY>KHOCTEH B Pa3HOM IOJI0KEHUHU Ha MJIOCKOCTH.




J1ocTaTOYHBINA YPOBEHbD:

— 3HaTh 4YuCI0BOM psiaa uucen B npexaenax 1 000 000; urenue, 3anuch u
cpaBHeHue uncen B npenenax 1 000 000;

— 3HATh TAOJUIlY CIOKEHUSI OJTHO3HAYHBIX YUCEII, B TOM YHUCJIE C MEPEXO0M
yepes JIeCATOK;

— 3HaTh TAOJWYHBIC CiIydyad YMHOXEHHS M TOJYyYaeMbIX W3 HHUX ClIydau
JIEJICHUS,;

— 3HATh Ha3BaHUs, 0003HAYEHHUSI, COOTHOIICHUS KPYITHBIX U MEJIKUX €IUHUIL
HU3MEPEHUS CTOMMOCTH, JIJTMHBI, MAaCChl, BPEMEHH, TIJIOIIAIH, 00beMa;

— YMETh YCTHO BBITIOJHATH apU(METHUECKHUE TCUCTBUS C IEITBIMU YHCIIAMH,
NOJIyYEHHBIMHU [IPU CUETE U NPU U3MepeHud, B npeaenax 1000 (mpocTsie ciaydan
B nipeaenax 1 000 000);

— YMETh  TIHMCBMEHHO  BBIMOJHATH  apudMETHUYECKHE  JEeHUCTBUS  C
MHOTO3HAYHBIMM YHMCJIAMHM M 4YHUCJIAMH, IOJYy4YEHHBIMH IIPpU H3MEPECHUH, B
npenenax 1 000 000;

— 3HaThb OOBIKHOBEHHBIC M JECSATUYHBIC IpoOU, HUX TMOJyYEHHUE, 3aIUuCh,
YTEHHE,

— YMETh BBIOJHATH apU(METUUECKUE IEUCTBUS C JECATUUHBIMU JIPOOSIMU;

— YMETh HaxOJWTh OJHY WJIM HECKOJBKO Jojiel (IPOIIEHTOB) OT 4YHCIA,
qucia 1o OJJHOM ero JoH (MPOIEHTY);

— YMETh BBINOJHATH apu(PMETHUYECKHUE TEUCTBUS C LEJIbIMU YHMClIaMu J10 1
000 000 m mecATUYHBIMH IPOOSMHU C MCIOJIb30BAHHMEM MHUKPOKAIBKYJIATOpA U
MPOBEPKOM BBIYMCJIICHUHN myTeM MMOBTOPHOTO HCITOJIb30BAHMUS
MUKPOKAJIBKYJISATOPA;

— YMETh PeIIaTh COCTaBHBIC 33/1a4 B 3-4 apu(METHUCCKUX JACHCTBHUS;

— YMETh pacrlo3HaBaTh, pa3jndyaTh U Ha3bIBaTh T€OMETPUYECCKUE (PUTYPHI U
tena (KyO, map, mapauuiesienune], mupamMuaa, Ipu3Ma, HHUIHHJIP, KOHYC);

— 3HaTh  CBOWCTBAa  DJIEMEHTOB  MHOTOYTOJBHUKOB  (TPEYTrOJIbHUK,
NPSIMOYTOJILHUK, TTapajiesIorpaMm ), MpsIMOYTOJILHOTO Tapasuiesienunea;

— YMETh BBIUUCIATH IUIONIAAb MPSIMOYTOJIbHUKA, 00BbEM MPSIMOYTOJIBHOTO
napasuienenunesaa (Kyoa);

— BBINIOJIHATH MOCTPOEHUE C MOMOIIBIO JTUHEHKH, YEPTEKHOTO YIroJIbHUKA,
IUPKYJIs,, TPAHCIOPTUpPA JIMHUHM, YTJIOB, MHOTOYTOJIBHHUKOB, OKPYKHOCTEH B
Pa3HOM MOJIOKEHUHU Ha MJIOCKOCTHU, B TOM YHUCJIE CUMMETPUYHBIX OTHOCHUTEIIHLHO
OCH, IIEHTpa CUMMETPHU;

— MPUMEHSATh MATEMAaTHUYECKHUE 3HAHUS JJIsI PEIICHHUS MPOodeCCUOHATBHBIX
TPYAOBBIX 33/1a4.




CucreMa OLeHKH J10CTHKEHUI

OneHka JMYHOCTHBIX Pe3yJIbTaTOB MPEIOoaraet, Mpexiae BCero, OLEHKY
NPOJBIKEHUS OO0YYalolerocsi B OBJIAJCHUM COLUMAIBHBIMU (SKU3HEHHBIMH)
KOMITETEHIIUSIMU, MOXET ObITh MIPE/ICTABIICHA B YCIOBHBIX €IMHUIIAX:

0 6ayIoB - HET PUKCUPYEMON TUHAMUKHY;
1 Gamt - MUHUMAaNbHAsL JTUHAMUKA;

2 Oama - yIOBJIETBOpUTENIbHAS TUHAMUKA,
3 Gayuia - 3HaYUTENNbHAS JUHAMUKA.

OueHka TMpeaMETHBIX pPe3yJIbTaTOB  OCYIIECTBISIETCS IO  HUTOram
WHIUBUYAIBHOTO M (POHTAIBHOIO oOIpoca OOyYaroluuXxcs, BbBINOJHEHUS
CaMOCTOATENBHBIX Pa0OT (10 TeMaM yYpOKOB), KOHTPOJBHBIX padOT (BXOIHBIX,
TEKYIIUX, TPOMEKYTOUYHBIX U UTOTOBBIX) M TECTOBBIX 3adaHuil. Ilpu oueHke
NPEIMETHBIX  PE3yJbTAaTOB  YYUTHIBAETCS  YPOBEHb  CAMOCTOSATEIbHOCTH
0Oy4Jaronierocss ¥ 0COOEHHOCTH €ro Pa3BUTHSL.

Kpurepuu oLieHKM NpEeIMETHBIX PE3YIbTaTOB:

Onenka «5» CTaBUTCS 32 BEPHOE BBITOIHEHUE 3a0anus. [Ipu 3Tol onenke
nomnyckarTesa 1 — 2 Hegouéra.

Onenka «5» ctaBUTCS, €ClIM 00yUarOLIUIC:

— JIaeT NpaBUJIbHBIE, OCO3HAHHBIE OTBETHI Ha BCE IOCTABJIECHHBIE BONPOCHI,
MOXXET IOATBEPAUTh MPABWIBHOCTH OTBETA IPEAMETHO-IIPAKTUYECKUMHU
NEUCTBUSMM, 3HA€T M YMEET NPUMEHITh IpaBuia, YMEET CaMOCTOATEIbHO
OIepUpPOBATh U3YUCHHBIMA MAaTEMATUYECKUMHU MPEICTABICHUSIMU;

— YMEET CaMOCTOSITEIbHO, C MUHUMAJIbHOW OMOILBIO YUHUTENS, IPABUIBHO
pElINTD 337a4y, OOBSICHUTh X0/ PEILICHUS;

— yMeeT MPOU3BOJIUTH U OOBSICHATH YCTHBIE U MMCbMEHHBIE BHIYMCIICHUS;

— TPaBUJIBHO Y3HAET U HA3bIBAET F€OMETPUUYECKHE (PUTYPBI, UX DJIEMEHTHI,
NoJIOKEHUE (Uryp mNOT OTHOUIEHUIO JAPYr K JPYyry Ha IUIOCKOCTA H B
MPOCTPAHCTRBE;

— TPaBUJILHO BBINOJIHAET pabOThI MO U3MEPEHUIO U YEPUEHHUIO C MIOMOIIbIO
U3MEPUTENIBHOTO M YEpPTEKHOTO  HMHCTPYMEHTOB, yMeeT  OOBACHHUTH
NOCJIEI0BATEIBHOCT PabOTHI.

Ornenka «4» CTaBUTCS, €CJIM O0yJArOIIHMICS JomycKaeT 2 -3 OMuOKU U He
Oonee 2 Heouéra.

Onenka «4» CTaBUTCS, €CITU 00yUarOIIHICS:

— MPU OTBETE JOIMYCKAET OTJEIbHbIE HETOYHOCTHU, OTOBOPKHU, HYKAAETCS B
JOTIOJTHUTENBHBIX BOMPOCAX, IOMOTAIOIINX €EMY YTOUHHUTh OTBET;

— NpU  BBIUYMCIEHUAX, B  OTHCNbHBIX  Cly4asX, HYyXJaeTrcs B
JOTIOJTHUTENBHBIX MPOMEKYTOUHBIX 3alUCSAX, HA3bIBAHUU MPOMEKYTOUHBIX
pe3yJIbTaTOB BCIIYX, OMOPE HAa 00Pa3bl peasibHbIX MPEIMETOB;

— IpU PELICHUM 33Ja4 HYKIAaeTCAd B JONOJHUTENBHBIX BOIIPOCAX YUMTEI,
MIOMOTAIINX AHAIN3Y NPEIJI0KEHHON 3aJauM, YTOYHEHUIO BOIIPOCOB 3a/1ayH,
00BSICHEHUIO BBIOOpPA JIEHCTBHIA;

— C HE3HAUUTEJHHOM IMOMOIIBIO YUYUTENS MPABWIBHO Y3HA€T U HA3bIBAET
reoMeTpuyeckue (Urypbl, UX FJIEMEHTHI, MOJOKEeHHE (PUTyp Ha TMIOCKOCTH, B
MPOCTPAHCTBE M0 OTHOIIEHUIO APYT K APYTY;



— BBIMOJHSET PalbOThl MO HU3MEPEHUIO M YEPUYCHHUIO C HEJOCTAaTOYHOM
TOYHOCTBIO.

Onenka «3» cTaBUTCA, €CIM OOydyarolmuics AomycTua 4-5 omuboK u
HECKOJIbKO MEJKUX. Takke OLEHKY «yIOBIECTBOPHUTEIIBHO» MOXKET MOJYYHTh
OOyJaroIIUiiCs, COBEPIIUBIINNA HECKOJIBKO TPYOBIX OMMOOK, HO TIPH TTOBTOPHBIX
MOTIBITKAX YJIYYIIUBIIAA PE3yIbTarT.

Orenka «3» cTaBUTCS 00yYarOIIEMYyCs, €CITH OH:

— MPU HE3HAUUTETHHOM MOMOIIM YUYWTENIs WIM YYalluxcs Kiacca Jaer
NpaBUJIbHBIE OTBETHl HA IOCTaBJIEHHBIE BOIMPOCHL, (HOPMYIUPYET MpaBuIia,
MOKET UX PUMEHSITh;

— MPOU3BOAUT BBIUKCICHUS C OMNOPOM Ha pa3IuyHble BHJIBI CUETHOIO
MaTepHaa, HO C COOJIIOICHUEM aITOPUTMOB JICHCTBUIA;

— MOHWMAeT W 3alHCHIBACT TIOCJIEC OOCYXICHHUS PEIICHHUE 3aJadd TI0J
PYKOBOJICTBOM YUHTEJIS;

— Y3HAeT U Ha3bIBAET FEOMETPUUYECKHE (PUTYPHI, UX DIEMEHTHI, MOJIO0KEHNE
¢buryp Ha TUIOCKOCTH M B MPOCTPAHCTBE CO 3HAUYUTEIHHON MOMOIIBIO YUUTEIs
WM 00yYaronmxcsi, WM ¢ UCIOIb30BaHUEM 3aIlUCEH U YepTexed B TeTpaasx, B
y4ueOHHKaX, Ha TaOJIMIIax, C TOMOIIIbIO BOIIPOCOB YUUTETIS;

— TMPaBUIBLHO BHITIOJHSIECT U3MEPEHUE M YepUCHHUE TTOCTIE TTPEABAPUTEILHOTO
00CYXIeHHUs TIOCIeI0OBATEIbHOCTA Pa0OThI, IEMOHCTPALIUU €€ BHITIOJHEHMUS.

OueHka «2» - He CTaBUTCHL.

10



IV. TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema o [IporpamMmmMHoOe conepxaHue Juddepenunanys BUI0B 1eATEIbHOCTH 00yUYaIOUINXCS
E § MuHuManbHbIA YPOBEHb JlocTaTo4HbBIN YPOBEHb
o <
% 7
IHoBTOpenue- 12 yacon
1 Hywmepanus nensix 1 | Pabora c Tabmuueil K1accoB | YuraroT, 3aMUCHIBAIOT U YUTaIOT, 3aMUCHIBAIOT U
HUCCII B HIpENCIax H paspsoB. UreHue u CPaBHHBAIOT IICJIBIC YUCIIA B CPaBHHBAIOT IICJIbIC YHCIIA B
1000000. 3aIHCh qnCel € npenenax 10000; npenenax 1000000;
CpaBHenue uncen NOMOIIBIO P B Tabmuie CKJIAIBIBAIOT, BBIYUTAIOT 1[EJIbIE CKJIAIBIBAIOT, BBIYUTAIOT  IEJIbIE
E S‘;’E iIelg:ife amcen, Yrclia ¥ YUCIIa, TOTy4YeHHbIE TPU yyclia ¥ YUCla, MOJNyYeHHBbIE MPHU
PACIIONIOSKEHHE YHCEN 10 n3mepennd, B npeaenax 10000 ¢ n3Mmepennd, B npeaenax 1000000
HOPSIKY MOMOIIBIO YUUTEIS
2 OxkpyrieHue nenbix 1 DopMUPOBAHUE  HABBIKOB | BBHINOJIHAIOT yCTHBIC BBIUKUCICHUSA. | BBINONHAIOT YCTHBIE BBIYUCIICHUS.
qucen OKPYTIJICHUS LEJIbIX YHUCEIL. B npenemnax 100000. UuTaroT MHOrO3HAYHBIC YHUCIIA,
Pemenue 3a1a4 (c | UuTaroT MHOTO3HAYHBIE YHCIIA, | 3aMHUCHIBAIOT UX MOJ JUKTOBKY.
OKPYTJICHHEM  KOHEUYHOTO | 3alMCHIBAIOT UX MOJ TUKTOBKY. Ha3piBator pa3psiapl U KIIACCHI
pe3ynbTara) Ha3piBatoT pa3psiabl W KIIACCHI | YHCEIL.
YHCEIl. [Tonwp3yrorest MPaBUIOM
[Tonb3yroTcs npaBUiIoM OKPYTJIEHUS YUCEIL.
OoKpyriieHus uncen. OKpyTisioT OKpyrJIsIloT 4yucia A0 YKa3aHHOTO
YKCIa 10 YKa3aHHOTO pa3psija ¢ paspsja.
MTOMOIIBIO YUUTETIS Pematror 3amaum, conepikaiue
OTHONIEHHUS  «Oonbllle  Ha...»,
«MEHbIIIE Ha...»
3 [Monyuenue, uyreHue, 1 OO6pa3zoBanue, 3aMuch U UuTaroT U 3aUChIBAIOT UuTaroT 1 3anmuchIBalOT OOBIKHOBEHHBIC
3aInCh . YTeHUE OOBIKHOBEHHBIX OOBIKHOBEHHBIE TPOOH. apo0u.
OOBIKHOBEHHO npobeil. CpaBHuBaIOT OOBIKHOBEHHBIE | 3HAIOT MIPaBUJIO CPABHEHUS
)(131; Ziiéﬁne YucnuTenb U 3HaMEHaTeNb | (JEeTKHe caydan). OOBIKHOBEHHBIX JIpo0eil. CpaBHUBAIOT
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OOBIKHOBEHHBIX

npo6u. [IpaBunbHbBIE 1

Pemator 3agauy 1 nelictBue

OOBIKHOBEHHBIE IPOOH.

npobeit HENpPaBWIbHBIE TPOOH. [IpousBonsat pa3dop ycioBus 3a1auu,
Pewenne 3anau Ha BBIIEJISIOT BOIIPOC 3a1a4M, COCTaBIIAIOT
Pa3HOCTHOE CpaBHEHUE KpaTKYyIO 3alliTh, INIAHUPYIOT X0,
penieHus 3a1a4n, GOpMyITHPYIOT OTBET
Ha BOIIPOC 3a1a4u
OTtpe3oxk. PacniosnaBanue u PaznuuaroT otpe3ok cpeau PaznuuaroT oTpe3ok cpeau apyrux

N3mepenue oTpe3koB

U300paxeHue
reOMEeTpUUECKUX PuUryp:
TOYKA, OTPE30K.
Hcnonp3oBanue
YEPTEHKHBIX
UHCTPYMEHTOB JUIs
BBITIOJIHEHMSI IOCTPOCHUM.
N3mepenue OTpe3KoB.
EnvHunb! usmepeHus
JUIMHBI — CAHTUMETP,
MUJUIAMETP

JPYTHX T€OMETPUYECKUX
¢buryp, B TOM 4ucCIe B
Pa3IMYHBIX [TOJIOKEHUSX.
HaspisaroT oTpe3ok.

YepTAT OTPE30K MO 3aJaHHBIM
pa3MepaM U pa3iaudHbIX
II0JIOKECHHUSIX.

N3mepstoT oTpe3ok ¢
IIOMOUIBIO JIMHEUKH

reoMeTpUUECcKuX (PUryp, B TOM 4UCIIE B
pa3iIM4YHBIX NONOXKeHusAX. HaspiBaror
OTPE3OK.

Ueptat 0Tpe30K 0 3aJaHHBIM pa3Mepam
Y Pa3JINYHbIX [TOJIOKEHUSIX B TETPAIH, Ha
aJIbOOMHOM JIUCTE.

N3MepsroT 0Tpe30K ¢ NOMOIIBIO
JIMHENKH, HAPKYJIS.

3anuChIBaIOT AJIMHY OTPE3Ka OJHOM,
JBYMsI €IMHULIAMHU U3MEPEHUS.
BBINOJIHAIOT YCTHBIE BBIYMCIICHUS

O6pazoBanue,
YTCHUC N
3aMuch JECATHYHBIX

po0ei.
CpaBHeHnue
JECSITUUHBIX ApoOei

YreHne U 3anuch
JIeCATUYHBIX ApoOeit 6e3
3HAMEHATEJIsI, CDABHCHHE
JECATHYHBIX APOOEH.
PaGora ¢ Tabmumeit
KJIACCOB U Pa3psiIOB.
Pemenne 3amaun,
cozeprKaIlel OTHOIIEHUS
«OoJbIIe Ha. ..», «KMEHBIIIE
Ha...»

Brimonasior YCTHBIE
BBIUHCIICHUS.

Brigenstor JIECITUYHBIE
npobu, 3allMCAHHBIE co
3HaAMEHATeNeM, Cpeld psaa

OOBIKHOBEHHBIX JpOOeii.
Haseisarot YHACITUTEIN
JECSITUYHOM IpoOH.

HaszpiBaror nonu  gecATHYHOU
Ipoou.

3anuchIBAOT JECATUYHBIE
IpoOu co 3HamMeHareneM u 0e3
3HaMEHaTeJs
IIpaBunsHO
JeCSITUYHbIE TPOOH.
Pemaror 3agauy B 1 nelictue
110 KPaTKOM 3alucH

qUTarT

BEINONTHSAIOT yCTHBIE BBIYHCIICHHUS.
Brienstor JeCATUYHbIE npo0u,
3alMCaHHbIe CO 3HAMEHATENIeM, CpPEeIH
psiria OOBIKHOBEHHBIX APOOEH.

HaspmBaror  ymcnurenn JECATHYHOMN
Ipoou.

HaspiBaroT 1011 JecaTHIHoi 1pooH.
3anmuChIBAlOT  JIECATUYHBIE ApoOM €O
3HaMeHares’eM U 0e3 3HaMeHaTelsl.
[IpaBUIBHO YNUTAIOT JECATUYHBIE TPOOH.
Ha3piBaroT Ki1acchl U pa3psiibl 9ncelt

Yuraror o pazpsiiam Yupcia,
3alMCaHHbIe B TA0JHIIE.
3anuchIBalOT  JECATHYHBIE JApoOU B

TabJIMIly pa3psa0B U KIAcCOB.
[IpousBoasaT pa3bop ycioBus 3a7a4yu B 2
JICWCTBUSA, BBIIACISIOT BONPOC 3aJlayu,
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COCTaBJISIIOT KpaTKyIo 3aMuTh,
IUIAHUPYIOT ~ XOJ  pelIeHHs  3aJaud,
(OpMYIHMPYIOT OTBET HAa BOIPOC 3324l

[IpeobpazoBanue,
CpaBHEHHE
JECATUYHBIX JAPOOCH

BeipaxkeHHe JIECATHYHBIX
npobeit B Oosiee KpyMHBIX

(MenKux), OJIMHAKOBBIX
JOTISIX.
Pemrenne  3amaum Ha

pacuer croumocTH (IIeHa,
KOJIMYECTBO, oOrras
CTOUMOCTD)

Bremonusior
BBIYMCIICHHS.
Uuraror naecAaTHYHbIE JIpOOH,
3alUCHIBAIOT UX MOJ] AUKTOBKY.
Cokpamiaror Ipodu 1o
OTPEJIETICHHOTO paspsna.
Pemator 3amaun Ha pacuer
croumMocTh  ToBapa B |
JIIEUCTBUE

YCTHBIC

Yuraror JIECATUYHBIE Ipoow,
3alUCHIBAIOT UX MOJ] AUKTOBKY.
CokpamarT Apodu A0 OIPeACIICHHOTO

paspsna.
3amuceIBaroT JECATUYHEIE Ipoow,
BBIpaXKasi WX B COTHIX, THICSYHBIX,

OJIMHAKOBBIX JOMIAX.
Pemaror 3amaun Ha pacyer CTOMMOCTH
TOBapa B 3 EUCTBUS

Uucna, nonyyeHHble
IIPU U3MEPEHUU
BEJIMYHMH.

YreHne U 3aIMCh YHCEII,
MOJTyYEHHBIX TIPU
HU3MEPEHUH

BEJIMYHH.

Mepsl.

Enuauier nsmepeHust.
COOTHOIICHUS] MEXKTY
eAMHHUIIAMU U3MEPEHUS
OJIHOPOJIHBIX BEJIMYUHH.
Pemenue 3aiaun Ha Bpems
(Ha ompezenieHne
MIPOJIOJKUTEIIbHOCTH
COOBITHS

HaspiBatoT BeNMWUYWMHBI W WX
€IMHULIBI U3MEPEHUS.

UnraroT Yuclia, TOTydYeHHBIC
IpyH  U3MEPEHUH  BEIUYMH,
3aIHUCHIBAIOT UX O] JUKTOBKY.
CpaBHuBaroT €IMHULIBI
W3MEpPEHUSI OJIHOW BEITMUMHBI
(CM M KM; T M KT; C U 9 U T.]I.)
[Tonw3yrores Tabnuiein
COOTHOIIIEHUS Mep.

YuTaroT COOTHOLICHUE MEP.
Pemaror 3amauy Ha Bpems (Ha
orpezeneHue
MIPOJIOTIKUTEIEHOCTH COOBITHUS
B 1 neiicTBue)

BBINONHAIOT yCTHBIE BBIYMCICHHS IS
U3MEPEHHUS BEIIUYHH.

Ha3piBatoT BeNMYMHBI M UX E€AUHULBI
U3MEPEHHUS.

Uuraror 4yucia, TOJy4YEHHBIE  IIPU
U3MEPEHUM BEIIMYUH, 3allUCBIBAIOT MX
O[] TUKTOBKY.

CpaBHUBAIOT  €IMHUIBI  U3MEPEHUS
OJIHOW BEJIMYMHBI (CM M KM; T U KT} C U 4
U T.J.)

OmnpenensioT JUIMHY M Maccy MpeaMera
6e3 mpubopoB.
[Tonb3yrotest  Tabmuuei
Mep.

UuTaroT COOTHOIIEHUE MEP.
Pemaror 3amauwy Ha Bpems (Ha
oTpeiesIeHue MPOJIOJKUTEITHHOCTH
COOBITUS B 3 IeHCTBUS)

[11aHUPYIOT X0/ peICHUs 3a/1a4H

COOTHOIICHHUA

JInnelnHble MepBI
JUTVHBI.
Nx

COOTHOIICHUA

Haszpanue equauIl
HU3MEPEHHS.
COOTHOIIIEHNE €TUHHI]
W3MEPEHHSI.

Ha3zbiBaroT equHUIIBI
WU3MEpEeHUs, B TOM UHCIe
COKpallleHHble 0003HaYeHHUs
(cM, MM, 1M, M, KM).

HaspiBaroT eAMHUIIBI U3MEPEHHUS, B TOM
YHCIIe COKpAICHHBIE 0003HAYCHUS (CM,
MM, M, M, KM).

Hcnonb3yroT TabJIUITy COOTHOIIICHUS
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3anuch yucedm,
MOJIYYCHHBIX TIPH
U3MEPEHUU

Hcnonp3yrot Tadbnuiy
COOTHOUICHUS €HHUIL
H3MEPEHUS.

BEImonHsI0T ycTHEBIE
BBIYMCIICHUA.

3anuCchHIBaIOT YKCTIA,
IMOJIYUCHHBIC IIPHU U3MCPCHUH,
BBIPa)KCHHBIE OHOM, IByMS
CANHUIIaMU U3MCPCHUA

€IMHHUL] U3MEPECHUSL.
BBINONHSAIOT YCTHBIE BRIYUCIICHUS
3anuchIBaOT YKCIIA, OJIyYSHHBIC IPU
M3MEPEHUHU, BBIPAKCHHBIE OJTHOM, TBYMSI
€IMHULIAMU U3MEPEHHUS], 0T TUKTOBKY.
[IpeoOpa3oBBIBAIOT YKCIIA, TTOTYYCHHBIC
[P U3MEPEHHH.

CpaBHUBAIOT €IMHUIIBI U3MEPEHUS
JUIMHBI, YUCJIa, OJIyYEHHBIE ITPU
W3MEPEHUHU JIJTUHBI.

HaspiBaroT curyannu, B KOTOPBIX MOKHO
BCTPETUTHCA C TMHEHHBIMU ME€paMU B
MMOBCETHEBHOMN KU3HN

3anuch OCJIBIX YUCCII,
IMMOJIYUCHHBIX IIpH

HU3MEPEHUH BEITUYHH,
JOCCATUYHBIMU
IpoosiMH

Jenenne nenbix uucen Ha 10,
100, 1000.

3anuch uucen, IMOJy4YeHHBIX
Ipd  U3MEPEHUU  JUIMHBI,
CTOMMOCTH, MAacChl, B BHJE
JECATUYHOMN npobu u

obpaTHoe peodpa3zoBaHue.
Pemenue 3agau
MPAKTHYECKOTO COJIePIKaHUS

BrimosnHstor YCTHBIE
BBIYHCIICHUS.

Henar 1menoe YWCIO Ha
10,100, 1000, 3anuchIBalOT
OTBET B BHUJAC JICCATUIHOU
Ipoou.

[Tonb3yroTest Tabnuuen

COOTHOILIEHUS MEp.
YuTaroT COOTHOLIEHUE MEP.
Pemator mpocteie  3amaun
MPAKTUYECKOTO COJEPHKAHUS
B 1 nelicTBue

BrINoOMHAIOT yCTHBIE BBIYUCIICHHUS.
Hemsar nemoe umciao Ha 10,100, 1000,
3aIIMCHIBAIOT OTBET B BHJIE JCCATHUYHOU
Ipoowu.

[Tonb3yrorcst Tabnuileld COOTHOIICHHS
Mep.

UuTaroT COOTHOILLICHUE MEP.

BripakatoT umncna, MONMy4YEHHbIE NPHU
U3MEPEHHH, B 0Oo0Jiee KPYIHBIX MeEpax,
3allMCHIBAIOT B BHUJE JECATHYHBIX
IpoOeit.

3anuchIBalOT YHUCa, MOJYyYEHHbIE MPHU
W3MEpPEHUH OJHOW MEpOoW, B BHUIE
YHUCeN, MOJYYEHHBIX MpPU HU3MEPEHUH
nByMs Mepami (8,6 cM = 8 cM 6 MM)

Pemaror MPOCTHIE 3aJ1a4d
MPAKTUYECKOTO cojepkaHus B  2-3
JIEUCTBUSL.

[TnaHupyIOT XOJ1 pelIeHus 3a1a4H
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10 | 3amuch AECATUYHBIX 1 BrinosiHeHNE MUCHMEHHBIX BpINoNHAIOT NMCEMEHHBIE BBINOJIHAIOT NMCbMEHHBIE
ipo0eii HenbMu apuMeTUYECKUX JCHUCTBUM ¢ | apudMETHUUECKHE ICUCTBUSA C | apu(METHUECKHUE TICUCTBUS C HATypaslb-
1ucnamu, HaTypaJbHBIMH YHCIIAMH U HATypaJIbHBIMH YHCIAMU U HBIMH YHCJIAMU U ICCITUYHBIMU
MOJTYYEHHBIMU TIPU JECATUYIHBIMH JIPOOSMHU; JECSITUYHBIMU IPOOSIMU Ipo0saMu;
HU3MEPCHUH BCIIHYIHH CIIOKEHME, BLIUUTAHUE, (;merkue ciryyan); CKJIQ/IBIBAIOT, BEIYUTAIOT YHCJIA,
YyuCe MOJYyYEHHBIX IpU CKJIAJpIBAIOT, BBIYMTAIOT MIOJIyYEHHBIE IPYU U3MEPEHUH OHOM,
W3MEPEHUH OJHOM, IByMs 4KClla, OJIYYEHHbIE IPU JIByMsl €IMHULIAMU U3MEPEHHUS
€MHULIAMHU U3MEPEHUS HU3MEPEHUH OJJHOMI CTOMMOCTH, JIJTUHBI, MaCCHI,
CTOMMOCTH, JUIMHBI, MAaCCBhI, €AMHULIAMU U3MEPEHUS BBIPQXCHHBIMU B JECATUYHBIX IPO0SX;
BBIP)KCHHBIMHU B CTOMMOCTH, JJIMHBI, MaCChI, HaXOZAT Ipo0b (OOBIKHOBEHHYIO,
JECSTUYHBIX APOOSIX; BBIPAKEHHBIMU B JECSATUYHYIO), PEIIatoT MIPOCThIE 3a/1a4H
HaxXoXJIeHue Apoodu JECSITUUHBIX APOOAX; B 3 neicTBus
(OOBIKHOBEHHYIO, HaxoJAT Ipo0b
JECATHUHYIO) (OOBIKHOBEHHYIO,
Pemenue Bcex mpocThix JECSITUUHYIO),
3a1a4 peuaroT npocThie 3a1a4u B 1
JICHCTBUSA
11 | KonTponbHas pabota 1 Pabora o pazHoypoBHEBbIM | BBINONHAIOT 3a1aHus BrInonHA0T 3a1aHUS] KOHTPOJIBHOM
Ne 1 Ha MHAUBUAYaIbHBIM KapTOUYKaM | KOHTPOJIbHOU paboThI € paboThI
Hayajio y4eOHOoro — 3aJJaHUSM T10 TEME. MIOMOUIBIO KAJIBKYJIATOPA
roza CamormnpoBepka
BBINIOJIHEHHBIX 33JJaHUH
12 | PabGorta Han 1 Pa3bop u ucnpasnenue UcnpasnsgioT ommOkw, Pa30upatoT 1 ucrpasisitoT OIIMOKH,
orOKaMu. OLIMOOK B 33/1aHUSX, B JIONYILIEHHbIE B KOHTPOJIBHON | JOMYILIEHHbIE B KOHTPOJIBbHOM paboTe
Ananus KOTOPBIX JIOMYIICHBI OIMMOKK | padoTe
KOHTPOJIBHOU
paboThl
Apudmernyeckue 1eiCTBHUS € HeJbIMH U IPOOHBIMH YHCJIAMH — 36 YacoB
13 | CioxxeHune u 1 Beinonnenne nencTBui Ha3bIBaroT KOMIIOHEHTHI HasbIBaroT KOMIIOHEHTHI JeNCTBU (B

BBIYUTAHHUC
TOEJIbIX YUCECIT

CIOKCHHUS U BBIYUTAHUS
IEJIBIX

YHCeIL.
OTtpaboTka anropuTMOB
MUCbMEHHOTO CIIOXKEHUS U
BbIYUTAaHUA MHOT'O3HAYHBIX

JeNCTBUI (B TOM YHUCIIE B
npuMepax), oopaTHble
JEUCTBUS.

BrImonHs0T ycTHBIE

BBIUMCIICHUS B ITpeJIeiax
100000.

TOM YHUCIIE B IpUMepax), oOpaTHbIE
JNEUCTBHA.

BBINOJIHAOT yCTHBIE BBIUHCIICHUS.
CocTaBmsIIOT MPUMEPHI Ha CIIOKEHHUE U
BBIUMTAHUE.

Y CTHO pemaroT 3a/1a4u NPaKTUYECKOro
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YHCEll.

[IpoBepka npaBUIBHOCTH
BBIUKCIICHHI.

Pemenue 3amay Ha pacuer
CTOMMOCTH TOBapa

BpInoyHA0T yCTHBIE
BBIYHCIICHUS.

CocTaBistoT NpuMepsbl Ha
CJI0)KCHHE U BBIUUTAHUE.
Pemaror 3agaun Ha pacder
CTOMMOCTH TOBapa B |
JIICUCTBUE

Co/IepKaHus
Boinonusitor apudmernueckue
JEHCTBUS C MHOTO3HAYHBIMU YHCIIAMHU.
BoInonHsAI0T MPOBEPKY NPaBUIBHOCTH
BBIYHCIICHHUH C TTIOMOIIBIO OOPaTHOTO
IEUCTBUA.

Pemaror 3aga4n Ha pac4eT CTOUMOCTH
TOBapa B 3 EUCTBUA.

HazpiBaror (hopMyIibl HAXOKICHUS
3aBHCHUMOCTH «I[€HA», KKOJTUYECTBOY,
«CTOMMOCTBY.

[TnaHupyroT X0 pelieHus 3a1auu

14 | Jyu. Pacrnio3naBanue U | Y3HAIOT JIy4, IPSIMYIO JUHUKO | Y3HAIOT Jy4, NPAMYIO JUHUIO CPEAU
[Ipsamas n300pakeHne cpenu Apyrux JIPYTHX T€OMETPUUIECKUX (pHUryp, B TOM
TeOMETPUUECKUX (QUTyp: JTyd, | TEOMETPUIECKHX (UTyYp, B YUCJIE B PA3JIMYHBIX ITOJI0XKECHUSAX.
psAMast. Hcnonb3oBaHue | TOM 4YKCIIE B pa3IMYHBIX PaznmuyaroT reomerpudeckue Gpurypsr:
YEPTEKHBIX  UHCTPYMEHTOB | IOJIOKEHUSAX. npsiMas, JIy4, OTPE30K.
s BbINOJHEHMS | PaznuuaroT reomerpudeckne | Ha3piBalOT MX OTIIMUMTENBHBIE
IIOCTPOEHUN Gburypsl: mpsimasi, 1yd, MIPU3HAKH.
OTPE3OK. BBINOJIHSAIOT YCTHBIE BBIYHUCICHHUS.
HazpiBaroT ux Haspisarot sy, npsmyto.
OTJINYUTEIbHBIE IIPU3HAKH. UepTaT nyd, NpAMYIO 1O 3aJaHHBIM
BrinonHs0T yCeTHBIE pa3MepaMm B pa3INYHBIX MOJIOKEHUSIX B
BBIYMCIICHUA. TeTpaau, Ha aTbOOMHOM JIUCTE.
Haspisarot nyu, npsmyto. N3MepsroT nyd, NpsAMyO ¢ IIOMOLIBIO
UYeptar myd, npsaMyto 1o JIMHEWKH, IUPKYJIS.
3aJaHHBIM pa3MepaMm B 3anuchIBalOT JUIMHY Jy4a, IpsIMOU
pa3INYHBIX IIOJIOKEHUAX B JIMHUM OJTHOW, IBYMSI € JUHULIAMU
TETpaau U3MEPEHUS
15 Cnoxenue u ITuceMmenHbIE u YCTHBIC YuTaroT gecITUYHBIC ;[po61/1, YuTarT JecATUYHBIC J:[p061/1,

BBIYUTAHUE
JECSITUUHBIX ApoOei

BBIYHCIICHUS  (CIIOKEHUE |
BBIYMTAHUE) C JECATUYHBIMHU
JPOOSIMH.

3aIIMCEHIBATh UX IO
JIUKTOBKY.
Brimonusror

3aMUChIBaTh UX MOJ AUKTOBKY.
Brimonsstor apupmernyeckue
JIENCTBUS C IECITUYHBIMU IPOOSMHU.
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Pemenne 3ajad,
COJICPIKAIINX OTHOIIEHUS
«0onbIIe Ha...», «MCHBIIE
Ha...»

apudmeTnuecKre AeUCTBUS C
JECATHYHBIMH JIPOOSMHU.
Pemrarot 3amaun,
COJIepIKaIie OTHOIICHUS
«OOJIBIIIE HA. ..», «MCHBIIIE
Ha...»

BocnpousBogdr B yCTHOM pedn
AJITOPUTM MHCbMEHHOIO CJIOKEHUS U
BBIYUTAHUS B TIPOIIECCE PEIICHUS
HPUMEPOB.

CocTaBIIOT IPUMEPHI HA CIIOKEHUE,
BBIYUTAHUE IPOOEH.

CoxpamiaroT AecaTU4HbIe po0u.
3anuchIBalOT AECATHYHBIE ApOOH,
BbIpa)kasi UX B OJJMHAKOBBIX JIOJISIX.
Pemator 3agaun, conepxkaiue
OTHOILEHHS «OOJIbIIE HA...)», KMCHBIIE
Ha...».

[InaHupyrOT X011 pelIeHus 3aauu

16 | YrusL OnpeneneHue BUAOB YIVIOB: | Y3HAIOT Yroj Cpeau Apyrux VY3HaroT yroia cpeau Apyrux
Buns! yrinos OpsSMO#, OCTPBIA, TYINOH, | TEOMETPUUYECKHUX QUTY. reOMETPUUYECKUX PUTYD.
pa3BEPHYTHIM. BrInonHA0T ycTHBIE BBINONHAOT yCTHBIE BBIYUCIICHHUS.
CMeXHBIE YTIIBI. BBIYHCIICHHUS. OrnpesensoT ¢ MOMOIIBI0 YEPTEKHOTO
I'panycnas mepa yrios. OnpenenstoT ¢ MOMOLIBIO YroJabHHKA U Ha3bIBAIOT BUJ YIJA.
Brimmonnenue YEepTEKHOIO YTOJIbHUKA U N3mepstoT yriiel ¢ MOMOIIBIO
F€OMETPUYECKHUX ITOCTPOCHUM | HAa3bIBAXOT BUJI yIJIA. TpaHCIIOPTHPA.
N3mepstot yrisl ¢ moMotbio | CTposT YIIIbI IO 3aJJaHHBIM pa3MepaM.
TpaHCIIOPTHPA. Beruucnsaior pazmMep 04HOrO U3
CtposT yriasl 0 3a/JaHHBIM CMEXKHBIX YITIOB, 3Hasl pa3Mep Apyroro.
pasMepam Haxondr yribsl kaxaoro Bujia B
peaMeTax Kiacca
17 | Haxoxnenue HaxosxeHne Hen3BeCTHBIX BrInonHA0T yCcTHBIE BBINOMHAOT yCTHBIE BBIYUCICHUS Ha
HEHU3BECTHOI'O

KOMITOHCHTA IIpHU
CJIOKCHHHU U
BBIYUTAaHUN

KOMITOHEHTOB JICHCTBHI
CIIOKEHUS ¥ BEIUMTAHHS.
Penrenue 3ama4d Ha
HaxO0XJIeHUE HEU3BECTHOTO
cJaraeMoro, yMeHbIIaeMoro,
BEIYUTAEMOTO

BBIYMCIICHHS Ha CJI0KEHUE U
BBIYMTAHUE 1IENBIX YHCET.
Ha3piBaroT KOMIOHEHTHI
JeNCTBUI (B TOM YHUCIIE B
npuMepax), oopaTHble
JNENCTBUSA

Pemraror nprmepsr Ha
CJIO’KE€HUE U BBIYMUTAaHUE
LI€JIBIX YHCEIL.

CIIO)KEHHE W BEIYMTAHUE LIEJIBIX YHCE.
Ha3piBaroT KOMIIOHEHTHI ICUCTBUH (B
TOM YHCJIE B IpUMepax), oOpaTHbIE
JEeHCTBUS.

Pematot npuMepsl Ha CIIOKEHHE U
BBIYMTAHHE IICIIBIX YHCEII

Haxopnsar HensBecTHOE ciaraeMoe,
YMEHBIIIAEMOE, BBIUNTAEMOE.
OmnpenensitoT 1 000CHOBBIBAIOT CIIOCO0
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HaxoasT Heu3BecTHOE
claraeMoe, yMeHbIIaeMoe,
BBIYMTAEMOC.

Permrarort 3amaun Ha
HaX0XJICHUE HEU3BECTHOI'O
cJlaraeMoro, yMeHbIIIaeMoro,
BBIUUTAEMOTO (JICTKHE

HaXO0XIACHUA HCU3BCCTHOI'O.
Pemraror 3aa4d Ha HaXOXKXACHUEC
HCHU3BCCTHOI'O Cj1aracmoro,
YMEHbITACEMOI'0, BBIYUTAEMOI'O

CITy4an)
18 | Pemenue npumepos Haxoxnenue 3HaueHus BbInonHsA0T ycTHBIE BbINONHSAIOT yCTHBIE BBIYUCIICHUS.
B 2-4 nieiicTus YHCIIOBOTO BBIPAKCHUS, BBIUUCIICHHSL. Ha3bIBatoT KOMIIOHEHTHI JIeHCTBUH (B
cocTosAuIero us3 2 Ha3biBatoT KOMIIOHEHTHI TOM YHCIIE B IPUMEPAX).
apupMeTHUeCKuX ACUCTBUI. | IEHCTBHI (B TOM 4YHCIE B OnpenensroT NopsAoK AEHCTBUI B
[Topsinok nelcTBUi, CKOOKH. | IpUMEpPAX). YHCJIOBBIX BBIPAKCHUSAX.
Pemenue 3a1a4 npocThIx OnpenenstoT nopsioK CoOumronatot opdorpapudeckuit
3a71a4 JEUCTBUN B YHCIIOBBIX peXUM.
BBIPAKCHUSAX. Haxonsat 3HaueHus: apupmMeTu4ecKux
Haxonar 3nauenus BBIPA)KCHU.
apupMeTHIECKUX BocnpousBoasT B ycTHON peun
BBIpAKEHUI. QJITOPUTM MUCbMEHHOT'O CIIOKEHUS U
Pemaror 3agauy B 1 nelicTBue | BBIMMTAHUS B IIPOLIECCE PELICHUS
MIPUMEPOB.
CpaBHHBaIOT CIOCOOBI PELICHUS
BHEIIHE NMOX0XKHUX TPUMEPOB.
[Tpou3BonsAT pazbop ycloBHs 3a/1auu B
3 neicTBUs, BBIACIAIOT BOIIPOC 3aJauH,
COCTaBIIAIOT KPAaTKYIO 3aIlUCh,
IUTAHUPYIOT XOJ1 PELIeHUs 3a1a4H,
(bopMyIHpYIOT OTBET HA BONPOC 3a7au
19 | YMHOXEHUEe [eNbIX BelInonHenue neicTBuil BrImonHs0T ycTHBIE BBINTONMHAIOT yCTHBIE BBIYMCIICHHUS.

9HCeN U IeCATUIHBIX
npoOeit Ha

YMHOKEHUS LIEJIbIX YHCET U
JECSITUUHBIX Apo0Oe Ha

BBIYHCTICHUS (JIETKHE
cinydan). Ha3eiBaror

Ha3pBaroT KOMIIOHEHTHI A€CTBUIH.
CpaBHHBAIOT 11ETIBIC U JECATUYHBIC

18



OJIHO3HAYHOE OJHO3HAYHOE YUCIIO. KOMIIOHEHTHI ACHUCTBUI YKUCIIa. BBINOIHAIOT BBIYMCIICHUS
YHCIIO Pemenne npocTeix 3a1a4 ymHOxkeHus. [lonb3yroTces nucbMeHHo. [TpousBonsat paz6op
TaOIUIe YMHOKEHHUSL. yCIIOBHS MIPOCTOH 3a/1a4u B 2-3
CpaBHUBAIOT LiENIbIE YHCIIA. JIEUCTBUS, BBIICIAIOT BOIIPOC 3aa4H,
BBINONIHAIOT BEIYUCIICHUS COCTABJISIOT KPATKYIO 3aIIKCh,
IUCbMEHHO (JIETKHE CiIy4an). | IUNIAHUPYIOT XOJ peIleHHs 3a/1auu,
Pemrator npocteie 3aqaun B 1 | GOopMyIHPYIOT U 3aIMCHIBAIOT BOIIPOC
JIIEUCTBUE 3a7a4u
20 | U3mepenue W3mepenue yrios. VY3HAI0T yron cpeau Apyrux | Y3HAIOT yroji Cpelu Apyrux
BEJIMYHHBI Hcnonb30BaHuE YEPTEKHBIX | TEOMETPUUYECKUX QUTYP. reoMeTpPUUECKUX puUryp.
YIJIOB € IOMOILBIO WHCTPYMEHTOB JUIS BrInonHA0T ycTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHHUS.
TpaHCIOpTHpa V3MEPEHUI BEIMYUHBI YIVIOB | BHIYMCICHUS. OnpenensroT ¢ MOMOIIBI0 YEPTEKHOIO
OnpenenstoT ¢ MOMOLIbIO YIrOJIbHUKA U HA3bIBAIOT BUJL yIJIA.
YEPTEKHOIO YTOJIbHUKA U N3MepsIoT yIiisl ¢ IOMOILBIO
Ha3bIBAIOT BUJ yTJa. TPaHCIIOPTHPA.
W3mepstoT yrisl ¢ noMombto | CTposAT yIuibl IO 3aJaHHBIM Pa3MepaM.
TPaHCIOPTHPA. Brruucnaior pazmep 0IHOro u3
CtposT yrisl 110 3alaHHBIM CMEKHBIX YTJIOB, 3Hasl pa3Mep ApYyroro.
pazmepam Haxondr yriel kaxaoro sujia B
IIpeAMeTax Kiacca
21 | [lenenue membix HaspiBaHuE KOMITOHEHTBI Ha3piBatoT KOMIIOHEHTHI BBITTONHAIOT yCTHBIE BBIYUCIICHHUS.
quce JEHUCTBHUS. JeiicTBUs (B TOM 4HCIIe B Ha3piBatoT KOMIIOHEHTHI JieiicTBuUA (B
Ha OJIHO3HA4YHOE ANTOpPUTM MUCBMEHHOTO puMepax). TOM YHCIIE B IPUMEPaX).
4YUCIIO, JIeJICHUS OJTHO3HAYHOI'O BBINOMHAIOT BEIYUCIICHUS BBINONMHAOT BBIYUCIICHNS TUCBMEHHO.
KpYTJIBIE IECSTKH qyucia. MIACbMEHHO. IIpoBepstOT NPaBUIBHOCTH CBOMX
Pemenue 3a1ay, | [IpoBepsroT npaBUIBLHOCTD BBIYUCIICHUH 110 yUeOHUKY
coaepKaluX OTHOILIEHUS | CBOMX BBIYMCIICHHUH 110 Bocnpoun3BoAT B yCTHOM pedn
«OonpIIe  HA...», «MEHbIIE | YYEOHUKY. QJITOPUTM IMCbMEHHOTO JCIICHUS B
Ha...» Pemrarot npocteie 3a1aun B 1 | mporecce pemenus NpuMepos.
JEUCTBHE. [TpouzBoasT pazbop yCIOBHsI IPOCTON B
3 neicTBUS 3a/1a4u, BBIJIEISIOT BOIIPOC
3a/1a4¥, COCTABIIAIOT KPAaTKYIO 3aIUCh,
IJIAHUPYIOT XOJ pEeUIeHUs 3a/1a4H,
(bopMyIHMPYIOT OTBET HA BONPOC 337a4l
22 | JleneHue AeCATHIHOM HaspiBaHHE KOMIIOHEHTOB BBINOJIHSAIOT YCTHBIE BBINOJIHSIOT YCTHBIE BBIYUCIICHHUSL.
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npoOu Ha
OJTHO3HAYHOE
YHCII0

nercreus. [Ipuem
MUCBMEHHOTO JICIICHUS
NECATUYHOHN Tpodu Ha
OJIHO3HAYHOE YHUCJIO.
YacTtHble ciiyyau JIeIeHUs
JECATUYHBIX Ipo0eH (HyIb B
Y4aCTHOM, HYJIb B IIEJION YacTH
JIEITIMOTO).

Pewenue 3anaud Ha pacuer
CTOUMOCTH TOBapa

BBIYUCIICHHUS.

HazbiBatoT KOMIIOHEHTHI
nercTBUs (B TOM YHCIIE B
npuMepax).

UHTarT JECATUYHBIC TPOOH.
BbInoNnHAIOT BEIYUCTICHUS
MHUCbMEHHO (JIETKUE CITy4au).
Pemaror 3agauy B 1 neiictBue
10 KPAaTKOM 3alucu

Ha3zpIBaloT KOMIIOHEHTHI A€HCTBUS (B
TOM YHCJI€ B IPUMEPAX).

UwuTaror gecsiTUYHbIE IpOOH.
BBINOHAIOT BBIYNCICHHS TIHCBMEHHO.
BocnpousBogAr B yCTHOM pedn
QJITOPUTM MMCbMEHHOI'O YMHOXKCHHUSI B
IIPOLIECCE PELICHUS IPUMEPOB.
[TpousBonsaT pazbop ycioBus 3a1auu,
BBIJIEJISIIOT BOIPOC 33/1a4H, COCTaBIISIIOT
KPaTKYIO 3aIlUCh, INIAHUPYIOT X0
peleHus 3a1a9u, GOpMyIUPYIOT OTBET
Ha BOIPOC 3a/1a4H

23 | [enenue uncen, Ha3zpiBanne KOMIOHEHTOB Ha3piBaroT KOMITIOHEHTHI BrInonHsAI0T yCTHBIE BHIYUCICHUS
MIOJIyYEHHBIX [TPH JIEHCTBUS. NecTBHS (B TOM YHUCIIE B Ha3zbIBatoT KOMIOHEHTHI JeHCTBUS (B
W3MEPEHUH BEIUYMH, [Ipuem nmucbMEHHOTO npuMepax). TOM YHCJIEC B IPUMEpPax).

Ha JIeJIEHUS YKCcell, TOJIy4YeHHbIX | Bripaxaror uucina, BripaxatoT uyncina, mosy4eHHble pu
OJIHO3HAYHOE YHUCIIO MIpY U3MEPEHUH Ha MOJTyYEHHBIC MPU U3MEPEHUH | U3MEPEHUH B 00Jiee KPYIMHBIX (MEJIKUX )
OJIHO3HAYHOE YHCIIO. B 0oJiee KPYIMHBIX (METKUX ) Mepax, 3allUChIBAIOT B BUJIE
Pemenue 3agaq Ha Mepax, 3alUChIBAIOT B BUJE JIECATUYHBIX TPOOEH.
Pa3HOCTHOE CPaBHEHUE JECSITUUHBIX ApoOeH. BhBINOAHAIOT BBIYMCIEHHS] TUCBMEHHO.
BBINONHAIOT BRIYUCIICHUS Bocnpou3Boadr B yCTHOM peun
MUCBMEHHO (JIETKHE CITy4au). | alTOPUTM MUCbMEHHOTO YMHOKEHUS B
Pemaror 3agaum Ha MPOLECCE PEMIEHUS] TPUMEPOB.
paszHocTHOe cpaBHeHue (1 JlononmHAI0T ycnoBue 3a1auu
JIEHCTBUE) HEJIOCTAIOIIMMHU CIIOBAMM.
Pemator 3agaun Ha pa3HOCTHOE
CpaBHEHUE
24 | Jlomanast TUHUSL. Pacno3naBanue u Pacno3nator u m3o0pakator | Pacmo3HaroT u u300paxkaroT TOMaHbIE

Bunsr nu300paxeHue JIOMaHbIE IMHUY (3aMKHYTas, | JIMHUU (3aMKHYTasl, HE 3aMKHYyTast
JIOMaHOW JINHUU: reoMeTprYecKux Guryp: HE 3aMKHYTasl C TIOMOIIBIO BbINonHAIOT reoMeTpuyecKue
3aMKHYyTasd, JJOMaHas (SaMKHYTaH, HE YUUTEIA U OIIOPHBIX Ta6J'II/II_[. IMOCTPOCHUH.
HE3aMKHYyTas 3aMKHYTast). Beimonnstor reomerpudeckue | PemaroT 3agauu reoMeTpu4ecKkoro
BrmoaeHe IMOCTPOCHUA COJACPpIKaHUA
T€OMETPUYECKUX
TOCTPOEHUM.
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Pemenue 3amau

r€OMETPUUYECKOTO
coJiepKaHus
25 | YMHOXEHUE U [ToBTOpEHME npaBuia BrinonHsoT ycTHBIE BBINONHAIOT yCTHBIE BHIYMCICHUS Ha
nenenue Ha 10, 100, YMHOXEHUS U AesieHus Ha 10, | BBIYMCICHUS HA YMHOKEHUE YMHOKEHUE U JEIEHUE LEIIbIX YHCEL.
1000 6e3 100, 1 000 pas menpIxX 4ucell | M JIEeJICHHE HEIbIX YHUCel Ha3piBaroT KOMITOHEHTHI IeUCTBUH (B
OCTaTKa, C OCTaTKOM U JIECATHYHBIX IpOOEH. (Jilerkue ciydan). TOM YHCIIE B IPUMEpax), oOpaTHbIE
Pemenue 3a1a4, | Ha3pIBalOT KOMIOHEHTHI JIEUCTBUSL.
COZEpKALINX OTHOIIEHUS | IeUCTBUH (B TOM YHUCIIE B YMHOXKAIOT U JIEJIAT LEJIbIC YUCTIa U
«0OoJbIIE  HA...», «MEHBIIE | IpUMEpax), oOpaTHbIC necsatuuHblie npobu Ha 10, 100, 1000
Ha...» JNEUCTBUSA BocnpousBogsr B yCTHOM pedn
YMHOXAIOT U JEJAT LeJble QITOPUTM MHUCbMEHHOTO YMHOKEHHUS U
YHClia ¥ ICCATUYHBIC IPOOH | JICJICHHS B MPOIIECCE PEIICHUS
Ha 10, 100, 1000. MIPUMEPOB.
Pemaror 3agaun, Pemaror 3agaun, conepxaiue
coJiepKallire OTHOIICHUS OTHOUICHHUSI «OOJIbIIIE B...», KMEHBIIIE
«0OJIBIIE B...», KMCHBIIIC B...».
B...». (B 1 meiicTBue) [InanupyroT X0/ peleHus 3a1auu
26 | YMHOXCHHE LIEITBIX HasBanne KOMIOHEHTOB BrinonnstoT ycTHBIE BrIMOMHAIOT yCTHBIE BHIYUCIICHHS Ha

YHCe, IeCATUIHBIX
npo0eit Ha
JIBy3HAYHOE

YHCII0

JEHUCTBHUS.

ANTOpPUTM MUCBMEHHOTO
YMHOKEHUS LEIIbIX YUCET U
JECTUYHBIX Apo0eil Ha
JIBy3HA4HOE YUCJIO.

Pemenne 3amay,
XapaKTEepU3yIOUINX IPOLECCHI
JBUXKEHHS (CKOPOCTh, BpEMS,
IPOIIEHHBIN My Th)

BBIYHCTICHUS HA YMHOXKEHUE
Y JICTICHUE MEJTBIX YHCE
(;lerkue cimydan).

Ha3piBatroT KOMIOHEHTHI
NEHCTBUS «yMHOXKEHUE (B
TOM YHUCJIE B IPUMeEpax),
oOpaTHoOe JelicTBHE.
BEITIONTHSAIOT BEIYHCTICHUS
MMCEMEHHO.

[TpounzBoasT pazdbop ycioBus
3a/1a4y¥, BBIICTSIOT BOIIPOC
3aJ1auM, COCTABIISIIOT KPATKYIO

YMHOJKEHUE U JIEJICHNE LEIIBIX YHCEIL.
Ha3pIBaroT KOMIIOHEHTHI 1EUCTBUSA
«yMHOXEHHUe» (B TOM YHCIIE B
npuMepax), o0paTHoe JIeHCTBUE.
BBINONHSAIOT BEIUNCIEHNS THCBMEHHO.
BocnpounsBoasr B ycTHOM pedn
QJITOPUTM MUCbMEHHOT'O YMHOXXEHHMSI Ha
JIBy3Ha4HOE YHCIIO B ITPOIIECCE
pEeILIeHUs] TPUMEPOB.

BoInonHsA0T MpoBEpKY NpaBUILHOCTH
BBIYUCIICHUH € TIOMOIIbIO 0OPAaTHOTO
JIEHCTBHS
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3anuch (3agauu B 1
NEHCTBHE)

OneHuBaroT 10CTOBEPHOCTh
pesynbrara.

CpaBHHBAIOT CIIOCOOBI PELICHUS
BHEIITHE TTOX0)KUX IPUMEPOB,
OTJIIMYAIOIINXCS YUCIOBBIMH JJAHHBIMH.
[TpousBoaAaT pa3zdop yciIoBHs 3a1aqH,
BBIJIEIISIFOT BOIIPOC 3aauH, COCTABIISIOT
KPaTKYIO 3aIUCh, ITIAHUPYIOT X0/
peleHus 3aaauu, GopMyIUpYIOT OTBET
Ha BOIIPOC 3a/J1a41

27 | JleneHue menmsix Ha3biBaHuE KOMIIOHEHTOB Brinonnstor ycTHbIC BrINoMHAI0T yCTHBIE BBIYUCICHUS U
qrced, JIEeHCTBUSL. BBIUHCIICHUS U JICTICHHE JIEJICHUE TENbIX YHCeI U IeCATUIHBIX
JECSITHYHBIX ApoOei ANTOpUTM TUCBMEHHOTO LEJIbIX YUCEII U IECATUYHBIX | IpoOeil.

Ha JIEJICHUS LEeNbIX YUCEl U npobeii (Jierkue cirydan). Ha3zbIBatoT KOMIOHEHTHI IEHCTBUS
JIBy3HAYHOE YUCIIO0 JECSTUYHBIX Apo0Oeil Ha Ha3biBatoT KOMIIOHEHTHI JiesieHre (B TOM 4Mcie B IPUMEpPax),
JIBY3HAYHOE YHUCJIO. neicTBus nenenue (B ToM o0OpaTHoe jelicTBuE.
Pemenue 3a1auy npocThix quclie B IpuMepax). BbINONHAIOT BBIUNCIEHUS TUCbMEHHO.
3a1au BhINoNHAIOT BEIYUCTICHUS BocnpousBoasT B ycTHOMH peun
MUCBMEHHO. QJITOPUTM MUCbMEHHOTO JIEJICHUS Ha
Pemarot npoctele 3agaun B 1 | 1By3HaYHOE YMCIIO B IIPOLIECCE
JICHCTBUE. peUIeHUs] TPUMEPOB.
BhINonHAI0T MPOBEPKY NMPAaBUIBHOCTU
BBIYHCIICHUH C TIOMOIIIBI0 00paTHOTO
JIEUCTBHS.
CpaBHUBAIOT CIIOCOOBI PELICHUS
BHEIIIHE [TOX0XKUX MPUMEPOB,
OTJIMYAIOIINUXCS YNCIOBBIMU JIaHHBIMH.
[Tpou3BoasT paz0op ycnoBus MPOCTON
3aJlauM, BBIIETSIOT BOIPOC 33/1a4H,
COCTaBJISIIOT KPATKYIO 3aIKCh,
IUTAHUPYIOT XOJ1 PEIEeHUs 3a1a4H,
(bopMyIHMPYIOT OTBET Ha BONPOC 337aul

28 | TpeyroabHHKH. Pacno3naBanue u OnpenenstoT BUA BbINONMHSAIOT yCTHBIE BBIYUCIICHUS.
Buast U300paxeHue TPEYTOJIbHUKA. VY3HaIOT TPEYroJbHUKHU CPEId IPYTUX
TPEYrOJIbHUKOB. FeOMETPUUECKUX PUTYD: CpaBHuBarot reOMEeTPUUYECKUX PUTyp.
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ITocTpoenue
TPEYTOJIbHUKOB 10
HU3BCCTHBIM YyTIJIaM U
CTOpOHE

TPEYTrOJIbHUK.

Pa3znuyenue TpeyroabHUKOB
o BUAy yrJjioB U JJIMHaAM
CTOPOH.

ITocTpoeHune TpeyroJIbHUKOB.
CyMMa yIIIoB TpeyroJIbHUKA.
Pewenne 3anau
TFEOMETPUUYECKOTO
coJiepKaHus

reoMeTprYecKue (GUrypsl Mo
BEJIMYUHE.

HaspiBaroT koam4ecTBo
yIJIOB, BEPILINH, CTOPOH
TPEYroJbHUKA.

Has3piBatoT TpeyroabHUK
OyKkBaMmu.

Ha3piBatoT CTOpPOHBI,
BEPILLIUHBI, YTIIbI
TPEYroJIbHUKA C TOMOILBIO
OyKB.

Boraucnsor pa3mep yrios
TPEyroJbHUKA.
OnpenensioT BUa
TPEyrojbHHUKA M0 ABYM
U3BECTHBIM YIJIaM.

CtpodT TpeyroiabHUK MO
3aJlaHHBIM JUIMHaM CTOPOH

OnpenensioT BUJ TPEYyTroJdbHUKA.
CpaBHUBaIOT reoMeTpuyecKre GUrypsl
10 BEJIMYMHE.

Ha3zbIBaroT KOIMYECTBO yIJIOB, BEPIIUH,
CTOPOH TPEYIOJIbHUKA.

Ha3zbiBaror TpeyronbHHUK OyKBaMU.
Ha3pIiBatoT CTOPOHBI, BEPIIMHBI, YTIIbI
TPEYroJbHUKA C IOMOIIBIO OYKB.
Brraucisitor pasmep yrios
TpPEeYroJbHUKA.

OmnpenenstoT BUA TPEyroiabHUKA 10
JIBYM U3BECTHBIM yTJIaM.

CTposT TpeyroibHUK 110 CTOPOHE U
JIBYM MPUJISKAIINM K HEH yriam.
CTposT TpEyTroJIbHUK 1O ABYM
CTOPOHAM U YTIIy MEXLy HUMH.

CTposT TPEyTroJIbHUK 1O 33JaHHBIM
JUIMHAM CTOPOH.

Pemator 3agaun, Tpedyromiue
BBIUUCIICHUSI IEPUMETPA TPEYTOJIbHHUKA.

29

YMHOXEHTE 1
JIleIICHUE

LEABIX YHCE,
JECSITUUHBIX Apobei
Ha

JIBY3HAUHOE YHCIIO

BrlnonHenue nMcbMEeHHbIX
apudMeTHUecKuX AeUCTBUI ¢
HaTYpaJIbHBIMU YHCIAMH U
NECATUYHBIMH JpOOIMU
(YMHO’K€EHUE U JIeJIeHHE Ha
JIBY3HAYHOE YHCIIO)

Hcnons3yroT anroputm
YMHOXKEHHUS LENbIX YACET U
NECSITUUHBIX ApoOel Ha
OJHO3HAYHOE YKCI0, Ha 10,
100, 1000, ymMmHOXAIOT U
JeJISIT Ha IBy3HAYHOE YHCIIO,
4Kclia, MOJy4YeHHbIE IPU
WU3MEPEHUH OJTHOM, TBYMs
eAMHUIIAMU U3MEPECHHS
CTOMMOCTH, JIJTUHBI, MACCHI,
BBIPOKCHHBIMHU B
JECSITHUHBIX APOOSIX (JIErKue
CITy4an)

Hcnons3yroT anroputM yMHOKEHUS
EJBIX YUCEI U IECATUYHBIX Ipo0eil Ha
oJIHO3Ha4uHOe yucio, Ha 10, 100, 1000,
YMHOXAIOT, U I€JIAT Ha OTHO3HAYHOE U
JIBY3HAYHOE YKCJIO, YUCIIA, TIOTyICHHBIC
MIPU U3MEPEHUHN OJHOM, ABYMSI
eAMHUIIAMHU U3MEPEHUSI CTOUMOCTH,
JUTMHBI, MAaCChI, BEIPAXKEHHBIMU B
JIECATUYHBIX TPOOSX.

23



30

KonrponsHas pabora
Ne 2 o Teme:
«YMHOXEHHE U
JleJICHHE JEeCATUIHBIX
poOei»

Pabora o pazHOypoBHEBBIM
VHIUBHTyaTbHBIM KapTO4YKaM
— 3aJJaHusM 110 TEMEC

Brinmonasgror 3amanus
KOHTPOJIBHOW PabOTHI C
MMOMOIIBIO KAJIBKYJISATOpA

BpINoJHAIOT 3aaHMs KOHTPOJIBHOMN
paboThI

31 | Pabora Han Paz6op u ucnpapienue HcnpanstoT ommoku, Pa30uparoT ¥ HCTIpaBIISIOT OMINOKH,
OITMOKaMHU. OIIMOOK B 33/IaHUSX B JIOMYIIIEHHbIE B KOHTPOJIBHON | JOMYIICHHBIE B KOHTPOJIBbHOI paboTe.
Amnanmus KOTOPBIX JOMYIICHBI pabote
KOHTPOJIbHON OLITMOKH.
paboThI

32 | AnuHbI CTOPOH Paznuuenue TpeyroJibHUKOB | BBIIEISFOT TPEyroJbHUKY U3 | BBIIENSAIOT TPEYroJbHUKH U3 TPYIII
TPEYTOJILHUKA. 10 BHJY YTJIOB ¥ JUTHHAM TPy pa3IudHBIX QUryp. pa3nugHbIX (Uryp. XapakTepu3yrT
[Toctpoenue CTOPOH. XapakTepus3yoT TPEYTOJILHUKHU, CTPOSIT U OTIPEIICIISIOT
TPEYTOJIbHUKA TI0 [TocTpoeHHEe TPEYTOIBHUKOB. | TPEYTOJIbHUKH, CTPOSIT H BUJIBI TPEYTOJIHHUKOB.

U3BECTHOMY yTIIy U Pemenue 3anau OTIPECTISIOT BUIBI CTpoAT TPEyroJIbHUKHU 0 U3BECTHOMY
JUTMHAM JIBYX CTOPOH TEOMETPHYECKOTO TPEYTOJIHLHUKOB VTIIy U JUIWHAM JIBYX CTOPOH
coJlepKaHus

33 | YMHOXEHHE TeTbIX BrImostHeHne yMHOKEHUE BrITIONHSIOT yCTHBIE BBITIONHSOT YCTHBIC BRIYUCIICHUS Ha

YHUCCII Ha
TPEX3HAYHOC YUCIIO

LEJIbIX YHCEJl HAa TPEX3HAUHOE
YHCIIO MO

AITOPUTMY.

Pemenne 3amay, cBI3aHHBIX C
POrpaMMOi MPOPUILHOTO
Tpyna

BBIYMCIICHHS] HA YMHOXEHUE
LEJIBIX YUCEIL.

Ha3piBatoT KOMIIOHEHTHI
NecTBUIM yMHOKEHUS (B TOM
quclie B IpUMepax).
BbINONHAIOT BEIYUCTICHUS
MHUCbMEHHO (JIETKUE CIIyYaHu).
[TpounzBoasT pazdbop ycioBus
3a1a4u B 1 ;melicTBue,
BBIIETISIIOT BOIPOC 33/a4H,
COCTABJISIOT KPaTKYIO 3aIUCh,
IUTAHUPYIOT XOJ1 PEeLeHUs
3a/1auun

YMHOKEHUE LEIBbIX YNCEIL.
Ha3piBaroT KOMIIOHEHTHI JEHUCTBUHA
YMHOKEHUS (B TOM YHCJIE B IPUMEPAX).
BEITOTHSAIOT BEIYHUCIIEHHUS THCHEMEHHO.
Bocnpou3Bozdr B yCTHOM peun
AITOPUTM MUCbMEHHOTO YMHOXEHHUS Ha
TPEX3HAYHOE YHCIIO B MPOLIECCE
peLIeHHs] TPUMEPOB.

[TpousBoasT pa3dop yclioBus 3a1a4u,
BBIJICTISIFOT BOIIPOC 33/1a4U, COCTABIISIIOT
KPaTKYO 3aIHCh, IUNIAHUPYIOT XOJ1
perieHus 3a1a4u, GOpMyITUPYIOT OTBET
Ha BONPOC 3a7a4u
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Jenenue 1enoro
yucia
Ha TPEX3HAYHOE
YHUCIIO0

ANTOpUTM ITUCBMEHHOTO
JICJICHUS HA TPEX3HAYHOe
4HCIIO.

ITpoBepka pemieHus.
Pewienne coctaBHBIX 3a1a4

BpInoyHAOT yCTHBIE
BBIYMCIICHHS HA JIEJIEHUE
LEJIbIX Yncel (TabIu4Hoe
JICTICHHE )

Ha3siBaroT KOMIIOHEHTHI
JEUCTBUM JIeieHus (B TOM
YUCJIEe B MPUMEPaX).
BEINTOJIHSAIOT BEIYMCIICHUS
MHUCbMEHHO (JIETKUE CITy4an)
[TpoBepstOT MPaBUIBLHOCTH
CBOHMX BEIYHCJICHHUHN. PemaroT
3amavy B | neiictBue

BrINnonHSI0T yCTHBIE BHIYUCIICHHS Ha
JIEJICHUE TEJbIX YHCell.

HaspiBaroT KOMIOHEHTHI IEVUCTBUI
JeneHus (B TOM 4ucie B IPUMEpax).
BrInoaHsAI0T BHIYUCIICHHS] TUCBMEHHO.
[TpoBepsIOT IPAaBUILHOCTH CBOUX
BBIYMCIICHUM.

BocnpousBoadr B yCTHOM peun
QITOPUTM MHUCHMEHHOTO JICJICHUS Ha
TPEX3HAUYHOE YHUCIIO B MpOIecce
pEIICHUS] TPUMEPOB.

[TpousBoasT pa3dop ycioBus
COCTaBHOM 3a1a4M B 2-3 JICUCTBUS,
BBIJIETISIIOT BOMPOC 33/1a4H, COCTABIISIIOT
KpaTKYIO 3aIUCh, TIIAHUPYIOT X0/
pelieHus 3aaaun, GOpMyIUPYIOT OTBET
Ha BOIPOC 33/1a4u

35 | Pemenue 3aau Ha [ToBTOpeHue MOHATUI BbINONHSIOT yCTHBIE BhINONHAIOT yCTHBIE BBIYMCICHUS Ha
JIBYKEHUE CKOPOCTH, BPEMEHH, BBIUHCJICHUS] HA YMHOKEHHE | YMHOKEHUE U JIeJICHHE LIENbIX YUCElL.
paccTosiHusl. U JCTIEHUE LIEIIbIX YNCEI [Tonw3yroTes popmynamu 1ist
Juddepenumanys 3anad Ha | (TaOIMYHOE YMHOXKEHHUE U HAaxOKJICHUs BEJIMYNH: CKOPOCTB,
HaXO0XJIEHUE CKOPOCTH, JieNIeHHe) BpEMS U PACCTOSHHUE.
BPEMEHHU, PACCTOSIHUS Ha [Tonb3yrotest popmynamu st | CocTaBisAIOT KPAaTKYIO 3allUCh 3a]]a4i B
OCHOBE 3aBUCHMOCTH MEXKIY | HaXOXKICHHS BEJINYMH: BUJIC YepTexKa.
CKOPOCTBIO, BpDEMEHEM, CKOpPOCTb, BpeMs 1 [TpousBoasT pa3dop ycioBus 3aauu B
paccTosHUEM. paccTosiHueE. 2- 3 nefcTBUSL, BBIIENAIOT BOIIPOC
CocraBnenue u orpaboTKa CocTaBisIOT KpaTKYIO 3allMCh | 3a/1a4M, IJIAHUPYIOT X0/ PeIlIeHus
ITOPUTMA PEIICHUS 3a/1a4. 3aJauu B BHJIE YepTEexKa. 3a7auu, GOpMyIUpPYIOT OTBET Ha
CocraBneHue ycioBUs [TpouzBoasT paz0op yCIOBUS | BOMPOC 3a7auH.
3aJauu 10 KpaTKOH 3amucu. u perieHus (3a1auu B 1 CocTaBIfI0T yCJI0OBUE 3374 110
neiicTBre) KpaTKOI 3amucH (4epTexy) U peraroT
ee
36 | ['eomerpuueckue Pacno3naBanue u Haspisarot reomerpuyeckue | HaspiBaroT reomeTpuyeckue Tena.
Tena: n300pakeHune Tena. [Toka3bIBalOT M HA3BIBAIOT IIEMEHTHI
PSIMOYTOJTHHBIT FeOMETPUUYECKHX Tell. [Toka3bIBaIOT U HA3bIBAIOT Tre€OMETPUYECKUX TeJl.
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napajuleJenumnesn, CBolicTBa U 3JIEMEHTHI 3JIEMEHTBI T€OMETPUUECKHUX CrposT reoMeTpruyECKUE TeIa Ha
Ky0 TEOMETPUYECKUX TEll. Tel. HEJIMHOBAHHOW Oymare

Hcnonp3oBanue 4epTeXHbIX | CTpOSIT reOMETpUYECKHE

UHCTPYMEHTOB JUIS TEJa TO KJIETKaM B TETpagu

BBITIOJTHEHHSI IOCTPOCHHIA. (10 00BOJIKE)

Pentenue 3anau

FEOMETPUUYECKOTO

COJIepKaHus

37 | Haxoxnenue Haxo1eHne Hen3BECTHBIX BrInonHA0T ycTHBIE BBINONHAIOT yCTHBIE BHIYUCIICHUS Ha
HEU3BECTHOTO KOMIIOHEHTOB JE€HCTBUN BBIYHCIICHUS HA CJIOKEHUE U | CIIOKEHUE U BBIYUTAHUE LIENIBIX YUCEIL.
KOMITOHEHTA IIPU CJIOKEHMSI U BBIUUTAHUS. BBIYUTAHUE 1IEJIbIX YHCE (B Ha3zpIBaloT KOMIIOHEHTHI JeHCTBUI (B
CJIO’KCHUHU, Pemienue 3agau Ha npexaenax 100000). TOM YHCJIC B IpUMepax), oOpaTHbIC
BBIUUTAHUU HaXO0XJI€HUE HEU3BECTHOTO Ha3biBatoT KOMIIOHEHTHI JefCTBUS.

KOMIIOHEHTa NeiicTBUH (B TOM YUCIIE B PemaroT npuMepsl Ha CII0KEHUE U
npumepax), oopaTHble BBIYMTAHUE LIEJIBIX YNCEIL.
JEUCTBUS. HaxoznsT Hen3BeCcTHOE cilaraeMoe,
Pematot npumeps! Ha YMEHBIIIAEMOE, BHIYUTAEMOE.
CJIO)KCHME U BBIUNTAHUE OnpenenstoT 1 000CHOBBIBAIOT CIIOCO0
LEJIBIX YUCEIL. HaXO0X/IEHHS HEU3BECTHOTO.
HaxonsaT HenssecTHoe PemaroT 3a1aun Ha HaXOKICHHE
cllaraemMoe, yMEHbIIaeMoe, HEU3BECTHOT'O CJIaraeMoro,
BbIUUTAaEMOE. (JIETKHE YMEHBIIIAEMOT'0, BBIYUTAEMOTO
CITy4an)

38 | Haxoxnenue HaxoxaeHne Hen3BeCTHBIX BoInonHs0T ycTHBIE BBINONHSAIOT yCTHBIE BBIYMCIEHUS Ha
HEU3BECTHOTO KOMIIOHEHTOB JE€UCTBUN BBIYHCIICHUS HA CJIOKEHUE U | CJIOKEHUE U BBIYMTAHUE LIENBIX YUCEIL.
KOMITOHEHTA IIPH CJIOKEHMSI U BBIYUTAHUS. BBIYMTAHUE 1IEJIbIX YHCEN (B HazpIBaloT KOMIIOHEHTHI IeHCTBUH (B
CJIO)KEHUH, Pewenne 3anau Ha npenenax 100000) TOM YHCJIe B IPUMEpPax), 0OpaTHbIE
BBIUUTAHUU HaX0X/IeHUE HEM3BECTHOTO HazbiBaroT KOMIIOHEHTHI JeNCTBUS.

KOMIIOHCHTAa

JeNCTBUI (B TOM YHUCIIE B
npuMepax), oopaTHble
JEUCTBUS.

Pemraror nprmepsr Ha
CJIOJKE€HUE U BBIYUTAHUE
LIEIIBIX YUCEIL.

Perratot npumeps! Ha CIIOKEHHE U
BBIYUTAHUC LCIIBIX YHUCCII.

Haxonsar Hen3BECTHOE caraeMoe,
YMEHBIIIAeMOE, BEIUUTAEMOE.
OmnpenenstoT 1 000CHOBBIBAIOT CIIOCO0
HaXO0XICHUS HEU3BECTHOTO.
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HaxoasT Heu3BecTHOE
claraeMoe, yMeHbIIaeMoe,
BBIUMTAaEMOE (JIETKUE
ciIy4an).

PemraroT 3amaun Ha
HaXO0XKIEeHNE HEN3BECTHOI'O
cJlaraeMoro, yMeHbI1aeMoro,
BBIYUTAEMOTO (JIETKHE

Pemmaror 3agaun Ha HaXOXKIEHUE
HEU3BECTHOI'O CJIaraeMoro,
yMeHBH_IaeMOFO, BBIYHUTACMOI'O

ciyyan)

39 | Apudmernueckue Pemenue npumepoB u 3a1a4 | BeimonHsoT Beimonsstor apupmernyeckue
JEUCTBHUS C LEIbIMU c apupMeTHIECKUe IEHCTBUA C | IEHCTBHS ¢ unciaMu. Pemarot 3agaun,
quUCcIaMu LEJIBIMUA YUCTaMU quciaaMH (B mpenenax CTPOSIT QITOPUTM PELICHUs

100000)

40 | PasBeptka KyOa PasBeprka ky6a. [Inomanp Ctposr pa3BepTKy Ky0a Crposr pa3BepTKy KyOa (JMHOBaHHAS

OOKOBOM U MOJTHOM (nmuHOBaHHAs Oymara). Oymara, HeJIMHOBaHHas Oymara).
IOBEPXHOCTHU KyOa. BbINONHAIOT ycTHBIE BBINONHAIOT yCTHBIE BBIYUCICHHUS.
KoncrpyupoBanue ky6a u3 BBIYHCIICHUS. VY3HaroT, Ha3bIBAIOT, IIOKA3bIBAIOT
KapToHa VY3HaloT, Ha3bIBAIOT, OOKOBYIO U MOJIHYIO IOBEPXHOCTh KyOa

MTOKa3bIBAIOT OOKOBYIO U

MIOJIHYIO TOBEPXHOCTh Ky0a

41 | Apudmernueckue Pemenne npumMepoB u 3aga4 | BeimonHsAOT BrinonHsoT apugmeTrueckre
JEUCTBUS C LENBIMU c apupMeTHuecKue IeHCTBUS C | IEHCTBHS C YUCIIaMHU.

YUCIIaMHU LEJIbIMH YHCIIaMU ycnamu B npeaenax 100000 | Pemator 3agaun B 2-3 neicTBUSL, CTPOST
KaJIbKYJISATOpA. AJITOPUTM pEIICHUS
Pewraror 3agaun B 1 aeiicteue

42 | Apudmernyeckue Beinonnenue Bemonssor Beimonsstor apupmernyeckue
NEeNCTBUS C apupMeTHUIECKUX apudmeTnyeckue AeUCTBUS ¢ | JEHCTBUS C IECATUYHBIMU IPOOSMHU.
J€CATUYHBIMU NeHCTBUH C NECATUYHBIMU JeCATUYHBIMU APOOSIMU Pemator coctaBHble 3a1auu B 2-3
IpoOsiMH Ipo0siMU (CIOXKEHUE, (Jtlerkue ciydan). JENCTBUS, CTPOAT AITOPUTM PELICHUS

BBIYMTaHUE, YMHOXKEHUE,
JICTICHUE)

PematoT npocteie 3agauu B 1
eHCTBHE
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43 | Apudmernyeckue Brimonnenue Brimonnstor Brimonsstor apupmeTnyeckue
JICHCTBHSI C LIEIBIMH apu(pMETUIECKUX apudMeTUYECKHUE IEUCTBHS C | JCHCTBUSA C IETBIMHU YUCIAMHU U
HHcIamy, JENCTBUH C LEIbIMU YUCIAMH | LIEJIBIMU YUCIIaMU U JNeCATUYHBIMH Jpo0simu. Permaror
EEZ%ZP;I;LIMH JECATUYHBIMU JECATUYHBIMU IpOOSMU B 3ajjauu B 2-3 1ENUCTBUS, CTPOST

IpooOsaMu npenenax 100000. QJITOPUTM pPELICHUS
Pemrarot 3amauu B 1 geiicTBue

44 | Pa3BepTKa Pa3Beprtka npsimoyronasHoro | CtposT pa3BepTky Kyba u CtposT pa3BepTKy Ky0a u
IIPSIMOYTOJIBHOT'O napajuienenunena (B Tom IPSIMOYTOJIBHOT'O IPSIMOYTOJIBHOT'O NIapajuleenune1a
napajuiejenumnesa, yucie ky6a). [Inomans napajuiesenumnesaa (;muaOBaHHAs Oymara, HeTMHOBaHHAS
KyOa OOKOBOH U MOJTHON (muHOBaHHas Oymara). Oymara).

MIOBEPXHOCTHU BoInonHsA0T ycTHBIE BbINONMHAIOT yCTHBIE BBIYUCIICHUS.
IPSMOYTOJIBHOTO BBIUUCIICHHUS. VY3HaloT, Ha3bIBAIOT, IOKA3bIBAIOT
napajuienenunena (B Tom VY3Ha10T, Ha3bIBAIOT, OOKOBYIO U MOJHYIO [TIOBEPXHOCTH Ky0a,
qucie Kyoa) MIO0Ka3bIBalOT OOKOBYIO U napajenenunena

IIOJIHYIO TIOBEPXHOCTH Ky0a,

napajuiesienumnea

45 | Apudmernyeckue Beinonuenue Bemonssitor Beimonzstor apupmernyeckue
JEUCTBHUS C LEIBIMU apupMeTUYeCKUX IEeHCTBUHN C | apupMeTHUECKHEe NEHCTBUS C | AEUCTBUSA C LEJIBIMU YUCIAMU U
qHCIaMy, LEJIBIMUA YUCTaMU LEJIBIMU YUCTIaMU U JEeCATUYHBIMU Jpo0simu. Permaror
JECATUIHBIMA JeCATUIHBIMH JECSITUYHBIMH IPOOSIMU 3aj1auu B 2-3 1eWCTBUS, CTPOST
IpoOsMu IpoosaMu (Jlerkue ciydan). QJITOPUTM PELICHUSI Ha PacUeT

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

46 | KonTposbHas paboTa PaboTa 1o pa3sHOypOBHEBBIM | BBINONHAIOT 3a1aHUs BhInonHA0T 3aaHNs KOHTPOJIBHOM
Ne 3 o MHAUBUAYaIbHBIM KapTOUYKaM | KOHTPOJbHOU paboThI C paboThI
TeMe — 3aJJaHUSM T10 TEME MOMOIIIBIO KAaJIBKYJISATOpa
«Apudmerndeckue
JENCTBUS C LEIBIMU
"

JApOOHBIMU YHCIAMU»

47 | Pabora Han Pa30op u ucnpasnenue UcnpapnsioT ommoOkw, Pa30upatoT 1 ucnpasisitoT OIHOKH,
omrOKaMu. OLIMOOK B 33/1aHUSIX B JIOMYIIIEHHbIE B KOHTPOJIBHON | JOMYILIEHHbIE B KOHTPOJIBbHOM paboTe
AHanu3 KOTOPBIX JIOMYIICHBI OIMMMOKHK | paboTe
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KOHTPOJIBHOU
paboThI

48 | IInomaas OOKOBOH U CocraBnenue miaHa paboTsl | BEIMONHAIOT yCTHBIE BbINONHSAIOT yCTHBIE BBIYMCIICHUS.
MIOJIHOW TIOBEPXHOCTH npu BBIUUCIICHHSL. OnpenenstoT niouab
KybOa HaXO0X/IEHNUHU IO 1 OnpenenstoT miomaab reOMETPHUECKON (DUTYPHI.
O60oKoBOMH reoMEeTPUUECKOM (Urypsl C 3anuchIBaIOT IJIOLIA/b
U TIOJIHOM MOBEPXHOCTHU Ky0a, | MOMOIIbIO MaJIeTKH. re€OMETPHUECKON (PUTYPBI C TOMOIIBIO
noa60p hopMyJIbl A 3anuChIBAIOT IUIONIA/1b KBaJPaTHBIX CAHTUMETPOB.
HAXOKICHHUS TUIOILAIHN, Te€OMETPHUECKOM (DUTYPHI C [Tonb3yroTCs MPaBUIOM BBIYHCICHUS
IOBEPXHOCTH Ky0a MIOMOILIBIO KBaJIPATHBIX OOKOBOH U ITOJIHOW IOBEPXHOCTH Ky0a.
CaHTUMETPOB. Brraucistor 60KOBYIO U MOTHYIO
[Tonp3yroTCs MpaBUIOM IIOBEPXHOCTH KyOa.
BBIYHCIIEHUS] OOKOBOM U O003Ha4aIOT Ha MUCHME TUIOIIAb
TIOJIHOM MOBEPXHOCTH KyOa. JATUHCKOM OyKBOH S.
Brruucnstor 60KoByI0 U Pemator 3agauun, Tpedyrommue
MIOJIHYIO IOBEPXHOCTh KyOa BbIUUCIIEHUS] OOKOBOI U NOJTHOM
(yierkue ciydan) MOBEPXHOCTH KyOa.
[TnaHupyIOT X0J1 pelIeHUs 3a/1a4H
IIponentsnl — 28 yacos
49 | IlonsTHe o mpoLEHTE 3HaKOMCTBO C MTOHITHEM BbINONHAIOT yCTHBIE BBINONHAIOT yCTHBIE BBIYUCICHUS

«ITPOLIEHT.

Haxoxxaenue coTou yacTu
qHCa.

Pemenue 3amau Ha
HaXO0XJAEHUE MPOLEHTA OT
ypcia

BBIYMCIICHHS
OrnpenensroT, Kakoe
KOJIMYECTBO MPOIEHTOB
MJIOIAaIU TEOMETPUUYECKOM
(burypsl 3aKpamieHo.
Brinensaror Ha
reoOMeTpUuUecKor urype
yKa3aHHO€ KOJIMYECTBO
MIPOLIEHTOB (3aKpalluBaTh,
HITPUXOBATB).

BrimomHgIoT nenenue neinoro
yucna Ha 100.

Pemaror npocteie 3amauu B 1
JIECTBUE HA HAXOXKJICHUE
MIPOIIEHTA OT YUCIA

OnpenensioT, KaKoe KOJTUIECTBO
MPOILIEHTOB IJIOLIA/ {1 T€OMETPUYECKOM
(Gurypsl 3aKpanieHo.

Beienstor Ha reoMeTprudeckoit purype
yKa3aHHOE KOJMYECTBO MPOIICHTOB
(3aKpaimBath, ITPUXOBATH).
BBINONHAIOT eeHne 1enoro 4uciia Ha
100.

Haxozdr coTyro 9acTs OT yucia.
[Tpou3zBosAT pazbop ycIIOBHs 3a/1a4u B
2- 3 neiCcTBUS, BBIJCIISIOT BOIIPOC
3aJ]auu, COCTABJISIIOT KPAaTKYIO 3aluCh,
TUTAHUPYIOT XOJI PEIICHUS 3a/1a4H,
(bopMyIHpYIOT OTBET HA BONPOC 3a7au
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3aMeHa MIPOLIEHTOB
OOBIKHOBEHHOH U
JECSITHYHOMN IPOOBIO

IIpoueHT — oaHA coTast 4yacTh
YHcla.

3anuch MPOLEHTOB
OOBIKHOBEHHBIMU U
NECATUIHBIMH JPOOSIMHU

Haxonsar npo0b
(OOBIKHOBEHHY1O,
JECSITHYHYTO), TPOLIEHTHI OT
YHCIIa; YUCIIO 0 ero J10Jie
WJTU TIPOLICHTY (JIETKHE
ciIy4an).

Pewaror 3agaun Ha
HaXO0XJIEHHUE HECKOJIbKUX
IIPOLIEHTOB OT YKcia (JeTKue
CITy4an)

3aMEeHSI0T MPOIEHTHI IECATUYHOM
JpOOBI0 HAXOAT APOOH
(0OBIKHOBEHHYIO, IECATUYHYIO),
MPOIICHTHI OT YKCJIA; YKCIIO IO €T0 J10JIe
WJIU TIPOLICHTY;

Penraror 3amauu B 2-3 nelcTBUS HA
HAaXO0/IEHWE HECKOJIbKUX MPOIIEHTOB OT
yyciia

51 | Haxoxnenue 1% ot Haxoxnenne ogHoro BrInonHA0T ycTHBIE BBINONMHAIOT yCTHBIE BBIYUCIICHHUS.
yucia IPOIIEHTA OT YUCIIA. BBIYHUCIICHHUS. BBINONHAIOT AeIEHHE 1IEI0T0 YKCIIa Ha
Pemrenne 3amau Brimonusror genenne nexoro | 100
IPaKTHYECKOro cojepskanus | uncia Ha 100 HaxonsaT ouH MPOIIEHT OT YHCIIa,
(kpenuT, BKIa, NpoleHTHas | HaxonsaT oquH npoueHt ot MOJIB3YSICh MTPABUIIOM B YUEOHUKE.
CTaBKa) YHCIIa, TOJB3YSICh MPaBUioM | [IpUMEHSIOT PABUIIO HAXOKICHUS
B yueOHUKE OZHOTO IIPOLEHTA OT YUCJIA B PELICHUH
3a1a4
52 | [Inomans 60KOBOI 1 CocraBnenue iana paboTsl | BeIMonHSIOT ycTHBIE BBINTONMHAIOT yCTHBIE BBIYUCIICHHUS.

MIOJIHOM MMOBEPXHOCTH
KyOa

npu
HAXOXJICHUHU TUTOIIA]TH
60KoBOMH

Y TIOJTHOW MTOBEPXHOCTH Ky0a,
noa60p hopMyJIbl s
HaXO0XJICHHS TUTOIIA]TH,
HIOBEPXHOCTH Ky0a

BBIYHCITICHUS.
OrnpenensoT Tiomaab
TreOMETPUUYECKOIN PUTYPEHI C
TTOMOIIIBIO TTAJIETKH.
3anuchIBaIOT TJIOMIATh
reOMEeTPUUYECKO QUTypBHI C
TTOMOIIBIO KBaJIPaTHBIX
CaHTHUMETPOB.

[Tonw3yroTcs mpaBuiioM
BBIYHMCIICHHS] OOKOBOU 1
TIOJIHOM MMOBEPXHOCTH KyOa.
Beraucnsior 60koByI0 U
MOJIHYIO TIOBEPXHOCTh Kyba
(Jlerkue cirydan)

OnpenensoT mionaib
T€OMETPUUYECKON (PUTYPBI C TOMOIIBIO
MATETKH.

3anucepIBaloOT IUIOMIAIb
Te€OMETPUUYECKON (PUTYPBI C TOMOIIBIO
KBaJIPATHBIX CAHTUMETPOB.
[Tonb3yroTCs MPaBUIIOM BBIYUCIICHUS
OOKOBOI U TOJTHOM MMOBEPXHOCTHU KyOa.
Brruncnsitor 60KOBYIO U TIOTHYIO
MOBEPXHOCTH Ky0a.

O0603HayaloT Ha MUCHME TUTOIIA/b
JATUHCKOU OYKBO S.

PemaroT 3amauu, Tpedytromue
BBIYHCIICHHS] O0KOBOW U TTOJTHON
MOBEPXHOCTH KyOa.

[TnaHupyrOT X0/ penieHus 3a1a9u
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53

Pemrenue 3agad Ha
HaxoxnaeHue 1% ot
qucia

Pemenue 3anau Ha
HAXOKICHUE

1% ot uucna, pabota ¢
dbopMyII0H, cocTaBIcHHE
IropUT™MAa

BpInoyHA0T yCTHBIE
BBIYHCIICHUS.

CocTaBisIOT KpaTKyIO 3alKch
K 3amaue B | neicTBueE.
Haxonsar Bonpoc 3agaum.
[InanupyroT xox pemieHus
3aJ1a4H.

DopMyIUPYIOT OTBET K
3azaye

BhINoOHAIOT yCTHBIE BHIYUCIICHHUS.
CoCTaBISIOT aJITOPUTM PEIICHUS 3a71a4
B 2-3 NeHCTBUS.

[Tonp3yr0TCs ANTOPUTMOM PEILICHUS
3aja4.

CocTaBisioT KpaTKYIO 3aIlliuCh K 3a1a4€.

Haxopnsat Bonpoc 3agauu.
IInaHupyroT X0 pelIeHus 3aJauH.
@opMyIHMpPYIOT OTBET K 3a/a4e.
CocTaBISIIOT yCIIOBUE 3a7a4u

54 | Haxoxaenue Haxok1eHre HeCKOJIBKUX BBITTOTHSIIOT JICJICHHUE [IEIOT0 | BEITIOTHSIOT YCTHBIC BEIYHCIICHUS.
HECKOJIbKUX JacTel uncina (1pobu ot gucia Ha 100. BEITOIHAIOT HeneHue 1eNoro Yucia Ha
MIPOLICHTOB 4yucia). HaxonsTt oHy 1 HECKOJIBKO 100.

OT YHcia HaxoxneHnne HeCKOIbLKUX YyacTeH OT Yuca. HaxoasT oqHy 1 HECKOJIBKO YacTei oT
MPOIIEHTOB OT YHUCIIA. Haxonast HECKOJIBKO Yycla.
Pemienue 3a1a4 Ha IPOLIEHTHI | MPOIIEHTOB OT YHCIIA, Haxonmat HeCKOJIbKO MPOIICHTOB OT
MOJIB3YSICh MTPABHIIOM (JIETKHE | YHCIIA, T0JIb3YsCh IPABUIOM.
Cllyuyau) OO0OCHOBBIBAIOT CBOM JCHUCTBUS B
MIPOIIECCE BBIYUCIICHUS.
[TpuMeHSIOT MPaBUIIO HAXOXKICHUS
HECKOJIBKUX MTPOIIEHTOB OT YUCJIA B
pelIeHnH 3a1a9
Brmonusior aenenue yucen Ha 10, 100
u 1000.
[TponsBosT pa3dop yCIIOBUS 3a1a4H,
BBIJIETISIIOT BOMPOC 33/1a4H, COCTABIISIIOT
KPaTKYIO 3aI1Ch, TNIAHUPYIOT XOJ]
pelieHus 3aaaun, GOpMyIHPYIOT OTBET
Ha BOIMPOC 3aJ1a91
55 | Pemrenue 3ama4 Ha Penrenne 3ama4u Ha BrITIONMHSAIOT yCTHBIE BBITIONHSAIOT yCTHBIE BBIYUCIICHUS.

HaXOXXJICHHE
HECKOJILKHX
MPOLIEHTOB
OT YHcla

HaXO0XKIEHUE

HECKOJIbKUX MPOIIEHTOB

OT YHCTIa IPAKTHIECKOTO
cojaepxanus (KpeauT, BKIas,
MIPOIICHTHAS CTaBKa)

BBIYUCJICHUA.

[Ipu nomotu yuurens u
OTIOPHBIX TAOJIHI] COCTABIISIOT
KpaTKyI0 3aIllCh K 3a7a4e.
Haxonsart Bonpoc 3agaum.

CocTaBisioT AJITOPUTM pCUHICHUA 3a1a4.

[Tonp3yroTcst AIrOPUTMOM PELIEHUS
3ajad4.

CocTaBIsIIOT KPaTKYIO 3aMKCh K 33/1a4e
B 2-3 IEWCTBHS.
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[lmanupyroT X011 pereHust
3a/lauH.

@OopMyIUpPYIOT OTBET K
3azaye.

CocCTaBIsI0T YCI0BUE 33/1a41
B | nmelicTBUE 10 KpaTKOH
3anucu

Haxopnsat Bonpoc 3agaum.
IInaHupyroT X0 pelIeHus 3aJauH.
@opMyIMpPYIOT OTBET K 3a/a4e.
CocCTaBIIOT yCJIOBUE 3a7a4H 110
KpaTKOW 3anucu

56 | [Inomans 60koBOI 1 Cocranenue miaHa paboTbl | BeINOIHAIOT yCTHBIE BhINONHAIOT yCTHBIE BBIYUCIECHHUS.
IIOJIHOM ITOBEPXHOCTH npu BBIYHCIICHUS. OmnpenensioT niaomanb
IPSIMOYT'OJIBHOTO HaXO0KJEHUH TUIOIIAAN OnpezensioT MI01a1b reoOMeTPHUYECKON (PUTYPhI C HOMOILBIO
napajuiesenuneaa O0oKOBOI reOMETPUIECKON (PUTYPHI C MAJIETKHU.

Y MOJIHOM MOBEPXHOCTHU MIOMOILBIO MTAJIETKH. 3anuchIBaIOT IJIOLIA b
PSIMOYTOJIBHOTO 3anuchIBaIOT IUIOLIA/b reOMEeTPUYECKON PUTypBI C TOMOLIBIO
napaenenunesa, reoMeTpUUECcKOi (GUrypsl c KBaJpaTHBIX CAHTUMETPOB.
noaoop popmysl s IIOMOLUIbIO KBaJIpaTHbIX [Tonb3yroTCs MPaBUIIOM BBIYUCIICHUS
HaXOKIECHHUS TUIOILAAH, CaHTUMETPOB. OOKOBOH U MOJIHOW OBEPXHOCTH
MIOBEPXHOCTHU [Tonb3yroTcst mpaBuIOM IPSAMOYTOJIBHOTO NapaJuleIenuIea.
IPSMOYTOJIBHOTO BBbIUUCIIEHUS] OOKOBOI 1 Bbruucistor 60K0BYIO U MOIHYIO
napajenenunesa MOJIHOW TIOBEPXHOCTHU MOBEPXHOCTh Napaljieenue/a.
IIPSIMOYTOJIBHOTO O0603Hay4alOT Ha MUChME TUIOIIAb
napajuieJIenuIea. JaTUHCKOU OYKBOH S.
Brraucnsot 60KoByI0 U Pemator 3agaun, Tpedyromiue
MOJIHYIO TIOBEPXHOCTH Ky0a BbIUKCIICHHS] OOKOBOM U MOJTHOM
(Jlerkue ciydan) MOBEPXHOCTHU NapaJuIeIeIUIena.
[InaHupyIOT X0 pelieHus 3a1auu
57 | 3amena 50% 3amena 50% oObikHOBeHHOU | 3amenstoT 50% BBINONHAOT yCTHBIE BBIYUCIICHHUS.

OOBIKHOBEHHOI
IpoObIO

Ipo0bI0, Mpeodpa3oBaHUE
OOBIKHOBEHHBIN ApOOH,
HaxOKJIeHUE

% npoObro.

Penrenue 3amad Ha
Haxoxaenue 50% ot uncna

OOBIKHOBEHHOM JIPOOBIO.
Haxonart ofHy ¥ HECKOJIBKO
yactel oT ymcia (Ipolb oT
4yucha).

Haxonat 50% ot umcina.
BripaxaroT mpoIeHTsl
OOBIKHOBEHHOH APOObIO
(;lerkue ciydan).
[Tpon3BoasT pa3zdop yCIoBUS

3ameHstoT 50% OOBIKHOBEHHOM
JPOOBIO.

HaxoasT oHy 1 HECKOJIBKO YacTel OT
yucia (Apo0b OT Yucia).

Haxonar 50% ot uucaa.

BhIpakatoT npoI1ieHThl 00BIKHOBEHHOM
JIPOOBIO.

Coxkpatmatot qpoou.

[Tpon3BomsAT pa30op YCIOBHSI 3a/1a41 B
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3aja4du B 1 AclicTBue,
BBIZICJISIFOT BOIIPOC 3a/1a4H,
COCTAaBJISIIOT KPATKYIO 3aIUCh,
IJIAHUPYIOT XOJ peUIeHUs
3a7a491

3 neicTBUs, BBIICIAIOT BOIIPOC 3aJa4H,
COCTaBIISIIOT KPAaTKYO 3aIlUCh,
IUTAHUPYIOT XOJ1 PELLEHUS 3a1auH,
(bopMyIHMpYIOT OTBET HA BONPOC 3a7auu

58 | 3amena 10%, 20% 3amena 10% u 20% SamensiroT 10% 1 20% BbINONHSAIOT yCTHBIE BBIYUCIICHUS.
OOBIKHOBEHHOI OOBIKHOBEHHOM JIPOOKIO, OOBIKHOBEHHOM JIPOOBIO. 3amensror 10% u 20%00bIKHOBEHHON
JpOoOBI0 npeoOpa3oBaHue HaxonsT oqHy 1 HECKOJIBKO | IPOOBIO.

OOBIKHOBEHHOM ApoOH, yactel oT ymcina (Ipodk oT HaxoasT oqHy 1 HECKOJIBKO YacTei oT
HaXOX/ICHUE qucna). yucia (Qpodk OT uucia).
% npoOkbro. Haxomsar 10, 20% ot uncia Haxomar 10% u 20 % ot uwncia.
Pemenue 3amau Ha (yierkue cimydan). BripaxkaroT mpoieHThl 00BIKHOBEHHOM
Haxoxaenue 10% u 20% ot | [IpousBoadr pa3zdop ycioBus | ApoObIo.
qucia 3a1auu B | geiicTBue npu Coxkpararot 1poou.
MOMOIIH Y4YHUTeNs U onopHoit | [IpousBoasT pazbop ycioBus 3a1adw,
TabauLe BBIJIEJISIIOT BONPOC 33/1a4U, COCTAaBIISIFOT
KpaTKYIO 3aIUCh, INIAHUPYIOT XOJ]
pemeHus 3a1a9u, GOpPMYyIUPYIOT OTBET
Ha BOIPOC 3a/J1auu

59 | 3amena 25%, 75% 3ameHna 25% u 75% SamenstroT 25% u 75% BBINONHSAIOT yCTHBIE BBIYUCIICHUS.
OOBIKHOBEHHOM OOBIKHOBEHHOMH J1p0O0bI0, OOBIKHOBEHHOMH JIpO0ObI0 3ameHstoT 25% u 75%00bIKHOBEHHOM
TpoOBI0 npeoOpa3oBaHue (Jlerkue ciydan) JIpOOBIO.

OOBIKHOBEHHOMH J1po6H, Haxonar 25, 75% ot uncna Haxozat ogHy U HECKOJIBKO 4acTeH OT
HaXO0X/JICHUE (ylerkue cimydan). yucia (Qpodk oT uucia).
% npoObro. [TpousBonsar pazdop ycnoBust | Haxonsar 25% u 75 % ot uucna.

Pemenne npocTeix
apu(dMeTHUeCKuX 3a1a4

3a1a4u B 1 JieicTBIE

BoipaxkatoT mponeHThl 00bIKHOBEHHOM
JPOOBIO.

Coxkparmarot 1poou.

[Tpou3BosAT pazbop ycIIOBHs 3a]1a4u B
2-3 NeUCTBUS, BBIICISIOT BOIIPOC
3aJ1a4M, COCTaBISAIOT KPaTKYyIO 3aIUCh,
IUTAHUPYIOT XOJ1 PELIEHUs 3a4a4H,
(bopMyIHMpYIOT OTBET HA BONPOC 3a7aul
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60

IInpamua.
Pa3BepTka
IIPaBUJILHOM IIOJIHOM
IIUPAMHUJL

I'eomerpuyeckue tena:
nupamuia. Y3HaBaHue,
Ha3bIBaHUE.

OeMeHTbl TUPaMU/IBL.
['eomerpuueckue HopMbl B
OKpY’KalolleM MHpe.
N3rorosieHue pa3BepTKU
TPEyroJIbHOM M KBaApaTHOM
HUPAMHU/IBI.
KonctpyupoBanue u3
KapTOHa

Hcnonp3ys yueOHUK, e1at0T
MOJIETIb TeJIA-TINPAMHIBL.
CocTaBisioT pa3BepTKy
MUPaMUJIBI U3
reOMEeTPUYECKuX Huryp.
Ctposr pa3BepTKy NHUpaMHUIbI
Ha JIMTHOBAaHHOW Oymare

Vcnonb3ys yueOHUK, AeTal0T MOJIENb
Tena-mupamMuIbl.

CocTaBiI0T pa3BepTKy NUpPaMUIbl U3
reOMETPUUYECKUX PUTYD.

Crpost pa3BepTKy UpaMu/]ibl Ha
HEJIMHOBAaHHOW Oymare.
KoHcTpyupyror nupamMuy U3 KapToHa,
Mpe/IBApUTENIbHO HAYEPTUB Pa3BEPTKY.
BBINONHSAOT YCTHBIE BBIYMCICHUS

61 | 3amena 10%, 20%, 3amena 10% ,20%, 25%, 75 | 3amensror 10%,20%, 25% u BrINOMHAIOT yCTHBIE BBIYUCIICHHUS.
25%, 75% % 75% OOBIKHOBEHHOH APOOBIO 3amensror 10%, 20%, 25% u
OOBIKHOBEHHOM O0OBIKHOBEHHOM JIPOOKIO, (Jlerkue cimydan) 75%00BIKHOBEHHOH APOOBIO.

IPOOBIO npeoOpa3oBaHue Haxoxar 10%, 20%, 25, 75% Haxozndat oqHy 1 HECKOJIBKO YacTen OT
O0OBIKHOBEHHOM JIpo0H, OT uKcha (JIETKUE CIydan) yucia (Qpodk oT uucia).
HaxXO0X/ECHUE BeIpaxaroT IpoLeHTHI Haxognat 10%, 20%, 25% u 75 % ot
% npoOsbto. OOBIKHOBEHHOM JIPOOBIO. qHCIa.
Pemenue nmpocthix [TpousBoasT pa3dop ycroBus BripaxkatoT mporeHTsl 0OBIKHOBEHHOMN
apupMeTHIeCcKuX 3aaa4 3a1auu B | nencreue JIpOOBIO.
Coxkpatarot apoou.
[TpousBoasT pazbop ycioBus 3a7a41 B
2-3 nedcTBUS, BBIICISIOT BOIIPOC
3a/1auu, COCTABIISIOT KPATKYIO 3aIUCh,
TUTAHUPYIOT XOJT PEIICHUS 3a1a4H,
(GbOpMYITUPYIOT OTBET HA BONIPOC 337291

62 | KonrponpHas pabota Pa6ora no BrImonHs0T 3a1aHus BrImonHs0T 3a1aHUs] KOHTPOIBHOM
Ne 4 o Teme Pa3HOYPOBHEBBIM KOHTPOJIbHOM paboThI € paboThI
«IIpoueHTh» WHAUBUIYaIbHBIM MOMOIIBIO KaJbKYyJIATOpPA

KapTO4YKaM — 3aJIaHUAM 110
TEMC
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63 | Pabora Hax Pa3bop u ucnpasienue HcnpaBnsioT ommokH, Pa3z0upatoT 1 HCHpaBIISIFOT OIUOKH,
ommOKamMu. AHaIN3 OIMOOK B 33/IaHUSIX B JIOMYIIEHHBIC B KOHTPOJIBHOM | JIONYIIEHHBIE B KOHTPOJIBHOU paboTe
KOHTPOJIbHOM KOTOPBIX JIOMYIICHBI pabote
paboThl OIIMOKHU

64 | Kpyr u okpy»XHOCTb. Pasnnuenue kpyra, BeimonHsiror ycTHBIE BBIMOTHSIOT YCTHBIC BEIYUCIICHUSL.
Jlunuu B Kpyre OKPYKHOCTH. BBIYHCIICHHUSL. Pa3nuyaror Kpyr 1 OKpYXHOCTb CpEeIn

HasbiBanue 31eMeHTOB Paznuyator kpyr u JPYTHX T€OMETPHYECKUX QUryp.
Kpyra, OKpY>KHOCTH. OKPYXKHOCTb CPEJIU IPYTUX HasbIBaroT 3J1IeMEHTBI OKPYIKHOCTH.
Jlunuu B kpyre (pagmyc, TeOMETPUYECKHUX (QUTYD. CTpoAT OKPYKHOCTB C IOMOIIIBIO
JMaMeTp, Xop/a). Has3bIBaroT 351eMeHThI YEPTE)KHBIX AIIEMEHTOB TI0 33/IaHHOMY
[TocTpoeHre OKPYKHOCTH C | OKPYKHOCTH. paaguycy.
HIOMOIIBIO TeoMeTpuueckuXx | CTposST OKPYKHOCTH C [TpoBOAAT B OKPY>KHOCTH PAIAHUYC,
UHCTPYMEHTOB MIOMOIIBIO YEPTEKHBIX IaMeTp, Xopasl. Paznuyaror mexmy
3JIEMEHTOB T10 3aJJAHHOMY co0oii pamuyc, IuameTp, Xopay.
paauycy. Haxoznst anuHy paguyca OKpy>KHOCTH,
[TpoBOASAT B OKPYKHOCTH 3Has JUIMHY €€ InaMeTpa, 1 Hao0opoT
paayc, AMaMeTp, XOpAbI Mo
mabJIoHy
65 | Haxoxxaenue uncna [IpoueHT — 011HA coTas BBImonHSIIOT yCTHBIE BBIMOTHSIOT YCTHBIC BEIYUCIICHUS.

1o
OJTHOMY €ro
MIPOLIEHTY

YacTh YUCIIA.

Haxosxnenne uncia 1o ero
YacTH.

Haxoxxnenne uncna 1o
OJIHOMY €TO TIPOILICHTY.
Pemenue 3amau Ha
MIPOLICHTHI

BBIYHCIICHHUSI.

Haxondr uucio no onHo# ero
JI0JIe.

[IpoBepsOT BEIYMCIICHUS
(HaXOaUTh OJIHY YacTh OT
YHUCIIa).

Haxopnsat oguH npoueHt ot
yucia (JerKue ciiydau).
[IpuMeHSOT 3HaHUA 110 TEME
«IIpoueHTb» B peleHnu 3a1a4y
(Jlerkue ciyyan)

Haxonst unciio mo ogHoi ero gode.
[TpoBepstOT BhIUMCICHUS (HAXOAUTD
OJIHY YacTh OT YHUCJIA).

HaxoasT oguH npoueHT ot yucia.
PaGotatot ¢ Tabnuiiei B yaeOHHKE.
[TpousBoasT pa3dop ycroBus 3a1auu,
BBIJIETISIIOT BOMNPOC 33/1a4H, COCTAaBIISIFOT
KpaTKYIO 3aIUCh, TNIAHUPYIOT XOJ]
pereHus 3a1a4u, GOpMyITHUPYIOT OTBET
Ha BOMPOC 3a/1a4H.

[IpuMeHSIOT 3HaHUA 110 TEME
«IIpoteHThI» B pelIeHu  3aau.
CpaBHHBAIOT 33/1a41 C TTIOXOKUMHU
YHCIIOBBIMU JAHHBIMU, HO C
Pa3IMYHBIMHU CIIOCO0AMU PEIICHHUSI
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66

Haxoxnenue yucia
no ero 50%

Haxoxmenue guicna mno ero
YacTH.

Haxoxnenue gucna 1mo ero
50%

Pemenne 3amay Ha
MIPOLEHTHI

BpINoHAIOT yCTHBIE
BBIUHCIICHHUSI.

Haxoznat uncno o 50%.
[TpoBepsIOT BBIUMCIICHHUS.
Haxonsar 50% npoueHt ot
gucia (JIeTKUE CIIyvau).
[TpousBoasT pa3dop ycioBus
3aJ1auM, BBIIETISIOT BOPOC
3aJla4M, COCTaBISIOT KPATKYIO
3aIUCh, TUIAHUPYIOT X0
penieHus 3aga4uu B 1 nefictBue

BhINoOHAIOT yCTHBIE BHIYUCIICHHUS.
3aMEHSIOT MPOIEHTHI OOBIKHOBEHHOM
JPOOBIO.

Haxonst ynciio mo ogHoi# ero gose.
[TpoBepsitoT BEIYHMCIICHUS (HAXOAUTH
OJIHY YacTh OT YHUCIIA).

Haxonsat 50% ot uucna.

[Tpon3BoasAT pa3zdbop yclIoBUS 3a1a4H,
BBIJICJISIFOT BOIIPOC 3a/1a4, COCTABJISIIOT
KpaTKYIO 3aIUCh, INIAHUPYIOT XOJ]
perieHus 3aaaun, (GOpMYyITHPYIOT OTBET
Ha BOIIPOC 33J1a4H.

IIpuMeHSIOT 3HaHuA 110 TEME
«IIporeHThI» B peleHuy 3a1a4
CpaBHMBAIOT 33/1a4 C TIOXO0XXKUMHU
YHCJIOBLIMU TaHHBIMH, HO C
Pa3IMYHBIMH CIIOCO0AMU PEIICHHUS

67 | HaxoxxaeHue uucia HaxoxneHune uncna no ero | BeIMOIHAIOT ycTHBIE BBINOJHSAIOT yCTHBIE BBIYUCIICHUS.
mo ero 25% YacCTH. BBIYMCIICHHUSL. 3aMEeHSIIOT MPOLIEHTHI OOBIKHOBEHHOM
Haxoxnenne uncna no ero | Haxozmsr uucio no 25%. JpoObIO0.
25% [TpoBepsIOT BBIUMCIIEHHUS. Haxozasat uucno o 25%.
Pemenue 3anay Ha Haxognat 25% nponeHt ot Haxonat 25% ot uncna.
MIPOLICHTHI yucia (Jerkue ciaydan). [TpousBoasT pa3zdop ycloBus 3a1a4u,
[Tpon3BoasAT pa3bop yclIoBHsL | BBIAEISIOT BOIPOC 33Jja4, COCTABIISIOT
3amauu B | nelicteue, KPaTKY!O 3aIlIUCh, IUNIAHUPYIOT X0/
BBIJIETISIIOT BOIPOC 3a/1a4H, peleHus 3a1auu, GopMyJIUpYIOT OTBET
COCTaBJISIIOT KPAaTKYIO 3allUCh, | Ha BOIIPOC 3aJlauH.
IUTAHUPYIOT XOJI PELIEHUS ITpyuMeHSIIOT 3HaHUS 110 TEME
3agaun, GopMynupyroT oTBeT | «IIpoleHTh» B pelieHuu 3a1ay.
Ha BOIIPOC 3aJ1a4H CpaBHUBAIOT 33J1a41 C IOXOKUMU
YHUCJIOBBIMH JJAHHBIMHU, HO C
Pa3IUYHBIMH CIIOCOOAMH peIIeHUs
68 | JlmmHa OKpYKHOCTH Beruncnenue 1amHbL PaznuuaroT kpyr u Pa3nuyaroT Kpyr U OKpy»XHOCTb CpeIn

OKPY>KHOCTH.
ITocTpoeHre OKpYKHOCTH €

OKPYXHOCTb CPEJIU APYTUX
reOMETPUUECKUX Uryp.

JIPYTUX F€OMETPUUECKUX Guryp.
Ha3zbIBaloT 3J1eMEHThI OKPYKHOCTH.

36



MOMOILIbIO TEOMETPUUECKUX
UHCTPYMEHTOB

HaspiBaroT anemMeHThl
OKPYHOCTH.

CTposT OKpYKHOCTB C
MOMOIIbIO YEPTEKHBIX
AJIEMEHTOB 110 33JJaHHOMY
panuycy.

Haxonsar nnuny paauyca
OKPYXHOCTH, 3Has JJIUHY €€
JaMeTpa, ¥ HA00OPOT.
Boruncnsitor mimny (Jerkue
CIIy4an)

CTposT OKPYKHOCTB C TIOMOIIIBIO
YEPTEIKHBIX HIEMEHTOB I10 3aJaHHOMY
paauycy.

HaxonsaT 1iiHy paanyca OKpYKHOCTH,
3Has JUTMHY €€ AUaMeTpa, 1 Ha00OpOT.
BBIYUCISIOT ATIMHY OKPY>KHOCTH.
Pemator reomeTpryeckue 3a1a4u 1o
BBIYMCIICHUIO [UTUHBI OKPY)KHOCTH

69 | Haxoxnenue uncia [IponieHT — O/THA coTas BBINONHSIOT yCTHBIE BBINONMHSAIOT yCTHBIE BBIYUCIICHUS
1o ero 20% 4yacTh YHUCIIA. BBIUHCIICHUSL. 3aMeHSIOT MPOLEHTH OOBIKHOBEHHOM
Haxoxnenwne unciia mo ero | Haxonst yucno mo 20%. JIPOOBIO.
YacTH. [TpoBepsIOT BBIUMCIIEHHUS. Haxoznat uucno o 20%.
Haxoxnenue uncna o ero | Haxonsar 20% npoueHT ot Haxomar 20% ot uwncia.
20% qrciia (JISTKUE CIIydan). [TpousBosT pa3dop yCIIOBUS 3a7a91 B
Pemenue 3agay Ha [TpousBoasT pa3dop ycioBus 2-3 NEUCTBUS, BBIICISIOT BOIPOC
TIPOIICHTHI 3amauM B 1 neicTBueE, 3aJla4M, COCTABIISIOT KPATKYIO 3aIUCh,
BBIIETISIIOT BOTIPOC 33/1a4H, TUTAHUPYIOT XOJT PEIIeHUs 3a1a4H,
COCTaBJISIIOT KPATKYIO 3aMUCh, | (DOPMYJIHPYIOT OTBET HA BOIIPOC
TUTAHUPYIOT XOJT PEIICHUS 3a7a4M.
3amauu, GOPMYITUPYIOT OTBET CpaBHUBAIOT 33JIa4H C TIOXOKUMHU
Ha BOTPOC 3a/1a4H YUCJIOBBIMU JAHHBIMH, HO C
Pa3IMYHBIMH CIIOCO0AMU PEIICHHUS
70 | HaxoxaeHue umcia Haxoxnenue uncna no ero | BEIMOTHSIOT yCTHBIE BBITIONMHSAIOT yCTHBIE BBIYUCIICHUS.

o ero 10%

10 €ro YacCTH.
Haxoxnenue yncna mo ero
10%

Pemenue 3amau Ha
MIPOIICHTHI

BBIYHCIICHHUSI.
Haxonsar yucno no 10%.
[TpoBepsrOT BBIYUCTIEHUS.
Haxonsar 10% npoueHt ot
yucia (JerKue ciydan).
[TpousBoasT pa3dop ycioBus
3amaun B 1 meiicTBue,
BBIICJISIFOT BOIIPOC 3a/1a4u,
COCTABJISIIOT KPATKYIO 3aIHCh,

3aMEHSFOT MPOIICHTH OOBIKHOBEHHOM
JPOOBIO.

Haxoaat uucno mo 10%.

Haxomgr 10% ot uncia.

[Tpon3BoAT pa3dop yCIIOBUS 33a91 B
2-3 NedCcTBUS, BBIICISIOT BOIIPOC
3aJla4M, COCTABJISIOT KPATKYIO 3aITUCh,
TUTAHUPYIOT XOJT PEIICHUS 3a1a4H,
(GbOpMyJIHPYIOT OTBET Ha BOIIPOC
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IUTAHUPYIOT XOJ1 PELIEHUS
3a1auu, GOPMYJIUPYIOT OTBET
Ha BOIIPOC 3aJ1a4H

3aJa4u.

CpaBHI/IBaIOT 3aJa4iu C IIOXOXKHNUMU
YU CJIOBBIMH JaHHBIMH, HO C
Pa3JIMIHBIMHA crocodamMu PEIICHUSA

71 | Peuwenue 3aga4 Ha Otpabotka BBINONHSAIOT yCTHBIE BbINONHSAIOT yCTHBIE BBIYUCIICHUS.
HaXO0XJICHUE BBIUMCJIUTEIbHBIX HABBIKOB | BBIUYMCIICHHUS. O003HayYaIOT MOPSJIOK JIeHCTBUI B
HECKOJIBKUX (cimoxeHue v BIYMTAHUE 0O0603Ha4aI0T TOPSIIOK puMepax.

IIPOLIEHTOB LIEJIBIX YUCEII U IECATUYHBIX | AEHCTBUU B IPUMEPaxX. KOMMEHTHPYIOT CBOM BBIYMCIICHUS.

OT 4HCIIa npooeit). KoMmMmeHTHpYIOT cBOM BeIpaxaror 4yuciia, noJry4eHHble IpU
CocraBieHue 1 0TpabOTKa | BBIYUCIICHUS. U3MEPEHUH, NECITUYHON IpoObIO.
alropuTMa peuleHus 3aaad. | Beipaxatot uncina, Bemonsstor apupmernyeckue

CocraBiieHne ycinoBus HOJIyYeHHbIE IPU U3MEPEHUH, | JEHCTBUS C NECATUYHBIMU IPOOSIMU U
3a/1a4 10 KpaTKOM 3alucu. JECATUIHOHN IPOOBIO. LEJIBIMU YHCIAMH.

OTtpaboTka Beimonustor apupmernyeckue | COCTaBISAIOT aJTOPUTM pEILIeHHs 3a/1au.
BBIUMCJIUTENbHBIX HABBIKOB. | AEUCTBUS C AECSITUYHBIMU [Tonb3yroTCS aATOPUTMOM pELICHUS
Pemenue npocTeix 3a1a4 IpoOsSMU M LIENbIMHU YUCIaMM. | 3a71a4 B 2-3 neicTBus.

CocTaBIsIIOT aJrOPUTM CocTaBiIOT KpaTKYyO 3alKCh K 3a/1a4e.
peleHns 3a1ad. Haxopnat Bonpoc 3anauu.
Pemraror 3agaun B 1 neiicteue | [Inmanupyrot xoj peuieHus 3aaaum.
@opMyIUpPYIOT OTBET K 3a/1a4e.
CocTaBifIOT yCcJI0BUE 33]]a4u 1O
KPAaTKOW 3anucu
72 | Map. Ceuenue mapa ['eomeTpuueckue Tena: map. | BoIIOTHAIOT ycTHBIE BBINONMHSAIOT yCTHBIE BBIYUCIICHUS.
Y3HaBaHMe, Ha3bIBaHUE. BBIUHCIICHUS. PasnuyaroT map cpenu qpyrux

DneMeHTHI 11apa. PasznuyaroT map cpeam Ipyrux | reoMeTpuyecKux Tedl.

['eomerpuueckue GOpMbl B | FTEOMETPUUECKUX TE. IToka3piBatOT Ha M300paKEHUM 11apa
OKpYXaroIleM MUpe [Toxa3bIBatOT HAa U300pAKEHUU | AUAMETP, PAANYC, XOPIY.

11apa IuaMeTp, paauyc, xopay. | IIpuBoasat npumMeps! pa3indHbIX
[TpuBoasAT MpUMeEpHI MPUPOIHBIX O0BEKTOB U MPEAMETOB,
pa3IMYHbIX TPUPOIHBIX CIEJIaHHBIX pPyKaMHU Y€JI0BEKA, KOTOPbIE
00BEKTOB U NMPEAMETOB, uMeroT (hopMy Iapa.
CIENIaHHBIX pyKaMu 4eloBeKka, | KoHCTpyHpyroT MoJenb Kpyriaoro Tena
KOTOpPBIE UMEIOT (hopMy I1apa

73 | Pemenue 3aa4 Ha Cocranenue 1 0TpaboTKa | BBINOJHSIOT yCTHBIE BBINOSHSAIOT yCTHBIE BBIYUCIICHUS.

HaXOoXXJIeHNE

JITOpUTMa PEIIeHU 3a1a4.

BBIYUCIICHUS.

O0603HaYaIOT MOPSJIOK JIEHCTBUI B
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HECKOJBKHX
IIpOLCHTOB
OT 4yucja

CocraBieHue ycinoBus
331241 10 KPAaTKOU 3aIHCH.
Otpabotka
BBIYHCIIATEIILHBIX HABBIKOB

0O0603Ha4aI0T TOPSIIOK
JICUCTBUI B IpUMEpax.
KoMmMmeHTHpYIOT cBOM
BBIUMCIICHHUSL.

BeIpaxaror uncia,
MOJTy4YEHHbIE ITPU U3MEPEHUH,
JECATHUYHOMN TPOOKIO.
Brinonusitot apudgmernueckue
JENCTBUS C JECATUUHBIMU
JIPOOSIMU U LIEJIBIMU YHCTIAMH.
CocTaBIsIIOT aNrOpUTM
pelieHus 3a1ad.

ITonb3yroTcs anropuTMom
peuieHus 3a1a4 B 1 geficTBue

npumepax.

KoMMeHTHpYIOT CBOM BBIYUCIICHHUS.
BripaxkaroT unciia, nojiydeHHbIC MIPU
HU3MEPEHHH, IECATUYHOMN TPOOBIO.
Beimonustor apudmernueckue
JIEACTBHS C IECATUYHBIMU APOOSIMU U
LEIBIMHY YHCIIaMU.

CoCTaBISIOT AJITOPUTM PEIICHHS 33129
B 2-3 NeHCTBUS.

[Tonb3yroTCs aITOPUTMOM PEIICHHUS
3aJa4.

CocraBisioT KpaTKYIO 3aIllUCh K 3a71a4e.

Haxopnsat Bonpoc 3agaum.
IInaHupyroT XOx pelIeHus 3aJauH.
@opMyIMpPYIOT OTBET K 3a/a4e.
CocTaBIAAIOT yCJIOBUE 3a7a4H 110
KpPaTKOW 3a1ucu

74 | KoHTpoisbHas pabota Pab6oTa o BrmmonHsIoT 3a1aHus BrInosHAI0T 33a1aHKS] KOHTPOJILHOM
1o Pa3HOYPOBHEBBIM KOHTPOJIbHOM PabOTHI ¢ paboTHI.
Teme Ne 5 WHUBUTyaIbHBIM MOMOIIBIO KAJIBKYJISATOPA
«IIporeHThbI» KapTOYKaM — 3aJaHUsIM TI0
TeMe
75 | PabGota Hafg Pa3bop u ucnpasnenue HcnpapnsoT omuoKH, Pa30upatoT 1 ucrpasisitoT OIIMOKH,
OIIMOKAMH. OIIMOOK B 3aJJaHUSX B JIOTMYIIEHHbIE B KOHTPOJIBHOMN JOTIYIICHHBIE B KOHTPOJIBHOU paboTe
Ananus KOTOPBIX JIOMYIICHBI pabore
KOHTPOJIbHOM OIINOKH
paboThl
76 | Hmwmuaap. Pa3BepTka I'eomeTpuyeckue Tena: BBINOTHAIOT yCTHBIE BBINOIHSAIOT yCTHBIE BBIYHUCICHHUS.

WIHH]pA

LWIMHJp. Y3HaBaHHUE,
Ha3bIBaHHE.

ONEeMEHTHI WINHAPA.
["'eomeTpuyeckue GopMsbl B

BBIUMCIIEHHS.
PaznuyaroT nmunuHap cpeau
JIPYTUX T€OMETPUUECKUX TEll.
HazresaroT >neMeHTHI

Pa3znnyaroT nMIuHAp cpeau Apyrux
reOMEeTPUYECKUX TeJ.

Ha3zbpIBaroT a51eMeHThI HUINHAPA
(ocHOBaHMs1, 00KOBasi MOBEPXHOCTb).

39



OKpY’aroIleM MUpE.
HzroroBneHune pa3zBepTKu
UIHH]IpA

UUTUHApPA (OCHOBAHUS,
OOKOBasi TOBEPXHOCTH ).
IIpuBoasaT npumepsl
PasIMYHbIX IPUPOAHBIX
00BEKTOB U MPEAMETOB,
C/I€JIaHHBIX pyKaMH 4YelloBeKa,
KOTOPBIE UMEIOT (OpMy
LWINHApA.

BBINOnHAOT pa3BepTKy
LWIMH/PA Ha JINHOBAHHOU
Oymare

[TpuBoAT IpUMEpPHI pa3IMUHBIX
MPUPOJHBIX O0BEKTOB U MPEAMETOB,
CIEJIaHHBIX pyKaMU Y€JI0BEKa, KOTOPbIE
uMeroT GopMy HUIUHAPA.

BbInonHAIOT pa3BepTKy HUIMHIpA HA
HEJIMHOBaHHOM Oymare

KoneuHnble u OeckOHeUYHbIe IecITUYHBbIE IPOoOHu — 9 yacoB

77 | 3ameHa 1eCATUYHBIX Jecsatuunbie qpoou. BBIONMHSIOT yCTHBIE BBINONMHSAIOT yCTHBIE BBIYUCIICHUS.
npoOeit B BUJIE OOBIKHOBEHHBIE IPOOH, BBIYMCIICHHUS. PacrionararoT ecsiTHIHbBIE IpOOH B
OOBIKHOBEHHBIX CMEIIaHHbIEe YHUCIIA. PacnionararoT necsiTuuHbIe MOPSAIKE BO3PACTaHUA U YOBIBAHMUSL.

Uucnurenb U 3HAMEHATENb | APOOH B MOPSAKE Bo3pacTaHus | UUTArOT JecaTudHble qpoowu,

Ipoowu. 1 yObIBaHMUSI. 3aMUCHIBAIOT UX MOJ JUKTOBKY.

CokpaiiieHue 1po0ei. YuTarot gecaTUIHBIC IPOOH, HaspiBaroT ynciauTens 1 3HaMEHATENb

3anuch IeCATUYHBIX JpoOel | 3amuChIBalOT UX MO/ TUKTOBKY. | OOBIKHOBEHHOM JApo0u.

B BU/JIE OOBIKHOBEHHBIX. Ha3zpiBarot uncnutens u CoxkpainaroT 00bIKHOBEHHYIO JIpOOb.

Pemenue 3ana4 Ha 3HaMeHaTeNlb 0OBIKHOBEHHOM 3anuchIBalOT AECATUUHYIO IpOOb B

POMOPLUOHAIBHOE Ipoou. BU/JIE OOBIKHOBEHHOI.

JIEJIEHNE CoxkpaiatoT 0ObIKHOBEHHYIO PabotaroT ¢ Tabnuueit B yueOHUKe.
JIpo0Bb. [TpousBoasT pa3zdop ycloBus 3a1a4u,
3anuchIBAIOT AECATUYHYIO BBIJICJISIFOT BOIIPOC 3a/1a4l, COCTABIISIFOT
Ipo0Ob B BUI€ OOBIKHOBEHHOW | KpaTKYIO 3aIlMCh, INIAHUPYIOT X0/
(Jlerkue ciyuan). peleHus 3a1auu, GopMyIUpyIOT OTBET
Pemienue 3amaun B 1 neiicTBUe | Ha BOMPOC 3a/1a4d B 2-3 NEUCTBUSA
110 KPaTKOM 3aIucu

78 | 3amena OOBIKHOBEHHbIE TpOOH, BbINONMHSAIOT yCTHBIE BbINONMHSAIOT yCTHBIE BBIYUCIICHUS.
OOBIKHOBEHHBIX CMEIIIaHHbIE YHUCIIA. BBIUHCIICHUS. Pacnionararor 0ObIKHOBEHHBIE IPOOH B
npobeii B BUIE Yucnutens u 3HameHaTenb | PacnonaraioT OObIKHOBEHHBIE | OPSJKE BO3pacTaHus U yObIBaHMS.
JECSITUHUHBIX npo0u. JIpoOu B mopsiike Bo3pacTanus | UutaioT 0OBIKHOBEHHbIE Apo0H,

CokpaieHue 1po0ei. 1 yOBIBaHMSI. 3aMUCBIBAIOT WX MOJ JUKTOBKY.
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3amnuch JeCATUYHBIX I[p06e171
B BHJI€ OOBIKHOBEHHbIX.
Pemenune 3amay Ha
HaXO0KJICHHUE YaCTH 1IeJI0TO

YuraroT 0OBIKHOBEHHBIE
JIpo0H, 3aMMUCHIBAIOT MX IO
JIUKTOBKY.

Ha3spIBaroT YHCINTED U
3HAMCHATEIb OOBIKHOBEHHOM
Jpoowu.

Coxpamaror 00bIKHOBEHHYIO
JIpO0Bb.

3anuchIBalOT OOBIKHOBEHHYIO
JpoOb B BUJIEC IECATUYHOMN
(Jierkue ciydan).

Pemaror 3agauy B 1 nelictBue

HasreiBaroT 4ucInTENb U 3HAMEHATEND
O0OBIKHOBEHHOM JIpOOH.

CoxpamiatoT 0OBIKHOBEHHYIO APOOB.
3anuChIBaIOT JECATUYHYIO APOOh B
BHIE OOBIKHOBEHHOIA.

PaGoTatot ¢ Tabnuiiei B ydcOHHKE.
[TpousBosT pa3dop yCIOBUS 33291 B
2-3 NeUCTBUS, BBIICISIOT BOIIPOC
3aJla4uM, COCTABIISIOT KPATKYIO 3aIUCh,
TUTAHUPYIOT XOJI PEIICHUs 3a1a4H,
(GOpMYJIUPYIOT OTBET HAa BOIIPOC 337291

79

Koneunrie n
OCCKOHEYHBIC APOOH

CocraBnenue anroputma
MOJTy4YeHUs] KOHEUHOH U
OecCKOHEUHOU JpooH.
Knaccudukanms npobeii.
Pewenne 3ana4d Ha pacuer
CTOUMOCTH (LIeHa,
KOJIMYECTBO, 00IIas
CTOUMOCTH)

BpINoHAIOT yCTHBIE
BBIYHCIICHHUS.

Pacrnonararor 0ObIKHOBEHHBIE
JIpoOH B MOPSIIKE BO3pACTaHUS
U yOBIBAHMSL.

YurtaroT 0ObIKHOBEHHbBIC
Jpo0H, 3aMHUCHIBAIOT UX O/
JTUKTOBKY

HaspiBaroT unciaurens u
3HaMeHaTelb OOBIKHOBEHHOM
Zpoowu.

3anuchIBalOT OOBIKHOBEHHYIO
JpoOb B BUJIEC IECATUYHOM.
BrinonHs0T nenenue yncen
OKpyTJISIIOT AECATUYHBIC
JIpoOU IO YKa3aHHOTO pa3psa.
CpaBHUBAIOT OOBIKHOBEHHBIE
JIpoOu, BEIpaXkasi UX B BUJE
JECATUYHBIX (JIETKUE CITydan)
Bripaxkaior gecsTuuHbIe pooH
B BH/JIC MTPOIICHTOB.
[TpousBoasT pa3dop ycioBus
3aiauu B | nelicTBue

BrINOMHAIOT yCTHBIE BHIYUCIICHHUS.
Pacmonararor oObIKHOBEHHBIE APOOH B
TIOPSITKE BO3PACTAHUS U YOBIBAHMSI.
YutaroT 0OBIKHOBEHHBIC APOOH,
3aMUCHIBAIOT UX MOJ AUKTOBKY.
HaspIBaroT 4YnCIUTENb U 3HAMEHATEND
OOBIKHOBEHHOM JIpoOH

3anuchIBalOT OOBIKHOBEHHYIO JpO0Oh B
BUJIC IECITHIHOM.

BEIONHSAIOT AeTIeHNE YHCET
OKpyTJISAIOT N€CATUYHBIE IPOOH 10
YKa3aHHOTO pa3psja.

CpaBHuBaIOT 0OBIKHOBEHHbIE IpO0H,
BBIpaXkasi X B BUJIE IECATUYHBIX.
Bripaxarot gecsiTuaHbIe IpOOH B BHJIE
MPOLICHTOB.

[Tpon3BoasT pa3zdop ycloBUs 3a/1a4H,
BBIJICJISITH BOMPOC 33]1a4H, COCTABIISIOT
KpPaTKYIO 3aIUCh, TIIAHUPYIOT XO/T
pelieHus 3aaaun, GOpMyIHPYIOT OTBET
Ha BOIPOC 3a/1a4H.

[IpuMeHSIOT NPaBUIIO 3aMEHbI
OOBIKHOBEHHBIX JIpo0eii MpU pereHun
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3aga4

80 | Konychl. YceueHHbIH ['eomeTpuyeckue Tena: BrINoMHSIOT yCTHBIE BBINOIHSAIOT yCTHBIE BBIYUCIICHHUS.
KoHyc. Pa3BepTka KOHYC. BBIUHCIICHUSL. PaznuuaroT KoHyC cpeau Apyrux
KOHYyca Y3HaBaHue, Ha3bIBaHHE. PasznuyaroT koHyC cpeau reOMEeTPUUYECKUX TeJl.

DnEeMEHTHI KOHYCa. JIpYyruX reoMeTpuyeckux tei. | Ha3piBaroT aieMeHThl KOHyca
I'eomeTrpuueckue ¢popmbl B | HaszpiBaroT aeMeHThl KOHyca | (OCHOBaHUS, OOKOBasi IOBEPXHOCTH).
OKpPY’KaIOIIEM MUDE. (ocHOBaHwUs1, OOKOBast IIpuBOAAT IPUMEPHI PA3IUYHBIX
Brinonnenue ueprexa MOBEPXHOCTH). MPUPOJHBIX O0BEKTOB U MPEAMETOB,
pa3BepTKH [IpuBoasT mpumepsbl CIEJIaHHBIX pyKaMH Y€JIOBEKA, KOTOPbIE
KOHycCa Pa3IMYHBIX TPUPOTHBIX uMeroT (opMy KOHYCa.

00BEKTOB U MPEAMETOB, BbInonHAOT pa3BepTKy LMWIMHIpA HA

CIENaHHBIX pyKaMHU YeJIOBeKa, | HEJIMHOBAaHHOU Oymare

KOTOpPBIE UMEIOT POpMy

KOHYyca.

BBINONHAOT pa3BepTKy

HWIMH]IpA Ha TMHOBAHHOM

OymMmare (¢ moMOIbIO 11a0JI0HA)

81 | 3aMeHa cMelIaHHOTO CMmelanHbie YKcha. BBINONMHSIOT yCTHBIE BBINONMHSAIOT yCTHBIE BBIYUCIICHUS.
quclia AeCATUYHON UucnuTenb U 3HaMEHATeNb | BHIYUCIICHHUSL. PacnonararoT necsiTHuHbIe 1podu B
IpoObI0 poou. Pacnionararot necsTuuHbIe MOPSIKE BO3PACTaHUS U YOBIBAHMS.

3anuch CMENIAHHBIX YMCceNn | ApoOu B mopske Bo3pacTaHus | YuTaroT necsaTu4HbIe 1podH,
B BUJIE IECATUYHBIX IpOOei. | 1 yObIBaHHUS. 3aMMUCBIBAIOT UX MOJ AUKTOBKY.
Bripaxenue aecITHIHBIX HaspiBaroT unicnurens u Ha3zpIBaroT unciauTenb U 3HaMeHaTelNb
npoOeit B BUJIE MPOLIEHTOB. | 3HAMEHATeNb OOBIKHOBEHHOM OOBIKHOBEHHOH J1pO0H.
Pemenue 3amau Ha Jpoowu. 3annceIBalOT CMEIIAHHOE YHCIIO B BUIIE
MPONOPIUOHAIBHOE 3anuchIBalOT CMEUIaHHOE JECATUYHOMN 1po0Hu.
JeJIeHue YHCJIO B BUIE JECITUIHOMN Pematot 3agauy B 2-3 aeiicTBus

poOu (JIeTKHe cirydan).

Pemrarot 3agauy B 1 nericTBue

82 | Apudmernyeckue Brinmonnenue Breimonustor apudmernueckue | BemomHsioT apudmernyeckue
JIEHACTBUS C ETBIMHU apuhMeTUIECKIX JIEUCTBUSI C IETTBIMHU 1 JIEACTBHSI C IIEITBIMU U IPOOHBIMU

u
JTPOOHBIMU YHCIIAMA

JIEUCTBUH C LIEJIBIMU U
JPOOHBIMHU YHCIIAMH.
Pemenue 3anau Ha Bpems
(Hayasa, KOHell,

JIPOOHBIMU YHCTIAMHU C
MMOMOUIBIO KAJIBKYJISTOPA.
Pemraror 3amaun B 1 geiicTBue

YHUCIIAMU.
Pemarot 3amaun B 2-3 meiicTBuUS,
CTPOST AJTOPUTM PEIICHUS
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MMpOAOJIKUTCIIBHOCTD

COOBITHS)

83 | KonrpoinbHas paboTa Pa6ora o BeInonHSIOT 3a1aHus BEITONHSIOT 33a1aHUS] KOHTPOJIBHOM
Ne 6 mo Pa3HOYpPOBHEBHIM KOHTPOJILHON pabOTHI C paboThI
teme «KoHeuHsle u WHIMBUYJTHBIM MOMOIIIBIO KaJIBKYJIATOPA
OeCKOHEUHBIC KapTOYKaM — 3aJIJaHHsIM T10
JpoOu» TEMeE

84 | Pabora Han Paz6op u ucnpapienue HcnpaBastoT ommoku, Pa30uparoT ¥ HCIpaBIISIOT OIMINOKH,
OITMOKaMHU. OIMOOK B 33/IaHUSX B JOTTYIIICHHBIE B KOHTPOJILHOW | JOIYIICHHBIE B KOHTPOJIBHOU paboTe
Amnanus KOTOPBIX JOMYIICHBI pabote
KOHTPOJIbHOU OIITMOKH.
paboThI

85 | [locrpoenue [Tpeamersi, BBINONHSAIOT yCTHBIE BBINONHSAIOT YCTHBIC BBIYHCIICHUS.
CUMMETPUIHBIX reoMeTpuIecKue QUTYPHI, BBIYHCIICHUSL. HaxonsaT maper puryp, CAMMETPUIHBIX
buryp CUMMETPHYHO Haxonst napsi ¢puryp, OTHOCHTEJIBHO OCH CUMMETPHH
OTHOCHUTEIILHO OCH pacTooKEHHBIC CUMMETPUYHBIX OTHOCHTEIRHO | HaxoasaT Ha n300pakeHUsIX U B KJacce
CUMMETpHUHU OTHOCHUTEIIEHO OCH OCH CUMMETpPUH CUMMETpUYHBIC QUTYPHI (TIPEIMETHI).

cumMmerpuu. [Toctpoenue
reoMeTpuyeckux Guryp,
CUMMETPHUYHO
PacCIOJIOKEHHBIX
OTHOCHUTEIIBHO OCH
CUMMETpUU

HaxonsT Ha n3o0paxeHusx u B
KJIACCE CHUMMETPHUYHBIE
¢burypsl (IpeameTs).
ITpuBoAT IpUMeEpHI
Pa3IMYHbIX CUMMETPUYHBIX
IPUPOJHBIX O0BEKTOB U
MIPEIMETOB, CEIaHHBIX
pyKaMH 4eloBeKa.

IIpoBozAT OCh CUMMETpPHUH Ha
reoMeTpruecKux (purypax

[TpuBOAT IpUMEpPHI Pa3IUYHBIX
CUMMETPUYHBIX TPUPOTHBIX OOBEKTOB
U TIPEIMETOB, CAENAHHBIX pyKaMu
4eJI0BEKA.

[IpoBOIAT OCh CHMMETPUHU HA
reoOMEeTpHUECKUX (PUrypax.
Hcnonb3yroT KajnbKy, YTOOBI
MIPOBEPUTH, ABISIOTCS JIM BE (PUTYPHI
CUMMETPUYHBIMUA OTHOCUTEIIHHO
IPSAIMOM.

Paccyxnarot, moueMy npsimele
SIBIISTIOTCS (HE SIBJISIOTCS) OCSIMU
CUMMETPUH 33JJaHHBIX T€OMETPUUECKHIX

¢uryp
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Bce nelicTBus ¢ JACCATUIHBIMU, 00BIKHOBEHHBLIMH HpOﬁﬂMl/l H IeJbIMHA YUCJTAMU - 17 yacoB

86 | Cnoxenue u 1 Otpabotka BBINONHSAIOT yCTHBIE BbINONHSAIOT yCTHBIE BBIYMCIICHUS.
BbIUUTAHUE BBIYUCIIUTENbHBIX HABBIKOB | BBIUMCIICHUS. YuTaroT 1esble Yucia 1 JecATUYHbIE
LIEJIbIX YUCEN U CJIOKEHMSI, BBIYMUTAHUS YuraroT Lesble yucia u JpoOu, 3aIMChIBATh UX O] IUKTOBKY.
JECATUYHBIX ApoOeit LEJIBIX YUCEIl M JECSTUYHBIX | JECSITUYHbBIC IPOOH, Beimonustor apupmernueckue

IpoOeii. 3aMUCBIBATh UX MO/ JUKTOBKY. | JEHCTBUS C NECATUYHBIMH IPOOSIMU U

BbrunTtanue gecaTuuHON Beimonsaoor apupmMeTryeckue | LeNbIMU YUCIaMU

IpoOH U3 IENIOTr0 YUCHa. JENCTBUS C JECATUUHBIMU BocnpousBoasT B ycTHON peun

Pemenue 3anau OpoOSMU M LENbIMU YUCIAMU. | aJITOPUTM ITUCbMEHHOT'O CI0XKEHUS U

coJieprKallie OTHOLICHUS BocnpousBoasT B yCTHON peun | BBIUMTAHUS B IPOLIECCE PELLICHUS

«OoJIbIIIE HA...», KMEHbIIIE | aJITOPUTM MUCHMEHHOTO HPUMEPOB.

Ha...» CJIOKEHMSI U BBIYMTAHUS B CocTaBiIOT IPUMEPHI HA CIIOKEHUE,
npolecce pelieHus IPUMEPOB. | BBIUUTAHUE APOOEH U EeIIbIX YhCe.
CocraBisTh IpUMEPHI HA CoxpamiarT AecaTUIHbIe po0u.
CJIO’KEHUE, BEIUUTaHUE 1po0eil | 3amuchIBalOT AeCATUYHbIE Apo0H,
U LIEJIBIX YHCeN (JIErKue BbIpaXkasi X B OJINHAKOBBIX JOJISX.
cilydan). Pemator 3agaun, conepxkaiue
Pemator 3agaun, cogepxamue | OTHOIIEHUS «OOJIBLIE HA...», «KMEHBIIE
OTHOILIEHUS «OOJIBLIE Ha...», Ha...».
«MEHBIIIE HA...» [TnaHupyrOT X0 pelieHus 3a1aun

87 | YmMHOXeHHE 1 1 Otpabotka BBINOMHAOT yCTHBIE BBINTONHAIOT yCTHBIE BBIYUCIICHHUS.

JIeJICHUE
LEABIX YHCE,
JECSITUUHBIX Apobei

BBIYMCIIUTEIIbHBIX HABBIKOB
MACbMEHHOTO YMHOXEHUS,
JIETICHUS TIEJIbIX YhCcell U
JECSITUUHBIX ApOOEH.
Beipaxenue gucen,
MOJTYYEHHBIX TIPH
MU3MEPEHUH B BUE
JECATUYHBIX IPOOEH.
Pemrenue 3anay Ha
MIPOTIOPITMOHAITBHOE
JIeTIeHre

BBIUHCIICHUS.
Ha3biBaroT KOMIIOHEHTHI
JeiicTBus (B TOM 4HCIIE B
npuMepax).

[Tonb3yroTcs Tabmumen
YMHOKEHHUSI.

CpaBHUBAIOT LIEJIBIE YHCTIA U
JECSITUUHBIE IPOOH.
BBINOSTHSAIOT BBIYNCIEHUS
MACbMEHHO (JIETKHE CITy4an).
Pemarot 3amauy B 1 nelictBue

Ha3piBatoT KOMIIOHEHTHI JieiicTBuUS (B
TOM YHCJIEC B IPUMEpax).

[Tonp3yroTcs Tabauuel yMHOKEHHUS.
CpaBHMBAIOT 1IEJIBIC YUCTIA U
JECATUYHBIE TPOOH.

BBINONMHSAIOT BEIUKCIEHHS TUCbMEHHO.
ITpoBepsIOT IPaBUIBHOCTH CBOUX
BBIUMCJIEHUH 110 YYEOHUKY.
BocnpousBoasT B ycTHON peun
QJITOPUTM MUCbMEHHOTO YMHOXEHHUSI B
IIPOLIECCE PELIECHUS TPUMEPOB.
[Tpon3BoasT pa3zdop yCIOBUS 3a1a491 B

44



2 NeWcTBUS, BBIIETSIOT BOIPOC 3aJa4H,
COCTaBJISIFOT KPATKYIO 3aIKCh,
IJIAHUPYIOT X0/ pElICHUs 3a/1auH,
(GbOopMyJIMPYIOT OTBET Ha BOIPOC 3aJauu

88 | YmHOXeHue u Otpabotka BBINONMHAIOT yCTHBIE BBINONHAIOT yCTHBIE BBIYUCIICHMUS.
JieJICHUe BBIUUCIIUTENIbHBIX HABBIKOB | BBIUYMCIICHUS. Ha3piBatoT KOMIIOHEHTHI JeiicTBuUA (B
LIEJIBIX YUCEIL, IIMCbMEHHOTO YMHOEHUs, | Ha3pIBatoT KOMIIOHEHTHI TOM YHCIIE B IPUMEPAX).

JECATUYHBIX ApoOeit JIeNIeHHsI LIeNbIX YUCeN U JeicTBus (B TOM 4HCiIE B [Tonp3yroTcs TabauLel YMHOKEHHUSL.
JECSITUYHBIX APOOEH. puMepax). CpaBHUBAIOT LENIBIE YUCIIA U
Bripaxxenue uucern, [Tonb3yroTcs Tabauuen JECSATUYHbIE TPOOH.

MOJTy4YEHHBIX IIPU YMHOKEHHUSI. BbINONMHSAIOT BBIUKCIEHUS TUCbMEHHO.

MU3MEPEHHUH B BUJIE CpaBHMBAIOT LieJIble YKCTa U [TpoBepsitoT NPaBUIBHOCTb CBOUX

JECSITUUHBIX APOOEH. JECSITUYHBIE IpOOH. BBIUMCJICHUH 110 YYEOHUKY.

Pemienue 3aay, cBs3aHHBIX | BBINOIHSIOT BEIUMCIIECHUS BocnpousBoasr B ycTHOH peun

C mporpammon MUCbMEHHO (JIETKUE CIIy4an). QJITOPUTM MUCbMEHHOI'O YMHOXEHHUSI B

npopMIBHOTO TPYyAa Pemator 3agauy B 1 gelicTBue | mporecce perieHus: IpuMepoB.
[TpousBomsAT pazbop yCIOBHS 3a/1a41 B
2-3 NEUCTBUS, BBIICISIOT BOIPOC
3aJ1a4uM, COCTaBJISIOT KPAaTKYyIO 3aIUCh,
IUTAHUPYIOT XOJI PEIEHUS 3a1a4H,
(GOpMyJIMPYIOT OTBET Ha BOIPOC 3aJauu

89 | Iloctpoenue [Tpenmersl, BBINONHSAIOT yCTHBIE BBINOSHSAIOT yCTHBIE BBIYUCIICHUS.
CUMMETPUYHBIX reoMeTpuyeckue GUrypsl, BBIUHCIICHUSL. [TpaBHIIBHO OOBSICHSIOT, ABIISIOTCS JIU
¢buryp CUMMETPUYHO [TpaBUABHO OOBSCHSIOT, TOYKH CUMMETPUYHBIMH JIPYT IPYTy
OTHOCHUTEIILHO pPacroJIOKEHHBIE ABIISIOTCS JIM TOUKU OTHOCHUTEJIbHO 1IEHTPa CHMMETPHH.
LIEHTpa OTHOCHUTEJIBHO TOYKH. CUMMETPUYHBIMU JIpyT Apyry | Haxoaar nmapel ¢puryp, CUMMETpUYHBIX
CUMMETpUU LlenTp cummeTpun. OTHOCHUTEJIBHO LIEHTpa OTHOCHUTEJIbHO TOYKH.

[Toctpoenne cummerpun. Haxonsrt napst Juddepenunpyror purypsi,
reOMEeTPUUYECKUX QUTyp, ¢buryp, CHMMETpHYHBIX OpHaMEHTBI, IPEIMETHI, UMEIOIINE OCh
CUMMETPUYHO OTHOCHUTEJIBHO TOUYKHU U LIEHTP CUMMETPUN
PacIoI0KEHHBIX
OTHOCHUTEIJIBHO TOUYKHU
(LIeHTpa CHMMETPHUH)

90 | Pemenue npumepos Haxoxzaenue 3HaueHus HazpIBatoT KOMIIOHEHTHI Ha3pIiBatoT KOMIIOHEHTHI JeicTBUH (B

B 2-

YKUCJIOBOI'O BBIPAXKCHHUA,

JIeHCTBH (B TOM YHCJIE B

TOM YHCJIC B IPUMEpax).
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4 nelicTBUA

cocrogiero u3 3—4

apupMeTUYECKHUX JEHCTBUN

(Bce neicTBus).

puMepax).
OnpenensroT NopsaIoK
NENCTBUI B YUCIOBBIX

OrnpenensoT NopsI0K ACHCTBUMN B
YHCIIOBBIX BBIPAYKCHHSIX.
CoGmronatot opdorpadpudeckuit

Pemenue 3aa4 npocThix BBIPQ)KEHUSIX. pEKUM.
3a1a4y Cobmogarot Haxonsat 3naueHus apupmMeTHIecKux
opdorpabuyeckuii pexum. BBIPOKCHUIA.
Haxondar 3Hauenus BocnpousBogAr B yCTHOM pedn
apu(METHUECKUX BBIPAKEHUH | alrOPUTM MUCbMEHHOTO YMHOXKEHUS U
B nipenenax 100000. JIEJIEHNs Ha TPEX3HAYHOE YHCIIO B
BocnpousBoasT B ycTHON peun | Impolecce perieHus: IpuMepoB.
QITOPUTM TUCHbMEHHOTO CpaBHHBAIOT CIIOCOOBI PEIICHUS
YMHOXKEHUS U JICJICHUS Ha BHEIIIHE MOX0KUX ITPUMEPOB.
TPEX3HAYHOE YHCIIO B [TpousBonsAT pazbop yCIIOBHS 3a1a4H,
npoliecce pelieHus IPUMEPOB | BBIIEISIIOT BOIPOC 33Ja4, COCTABIISIOT
C TIOMOUIBIO YUHUTEIIS KPaTKYIO 3aIlUCh, IUTAHUPYIOT X0/
peleHus 3a1auu, GopMyJIUpYIOT OTBET
Ha BOIPOC 3aJ1a4u
91 | KonrponbHas pabora Pa6ota o Beimonustor 3aganus BhInonHA0T 3a71aHKs KOHTPOJIBHOM
Ne 7 mo Teme pa3HOYpPOBHEBBIM KOHTPOJIbHOM paboThI (JIETKUM | pabOThI
«YMHOXEHHE U WH/IMBUYaIbHBIM BapUaHT)
JIeTICHHUE TENTBIX KapTOYKaM — 3aJJaHHsIM TI0
qHCIe U AeCATHUHBIX TeMe
Jpo0ei
92 | Ananus Pa36op u ucnpasnenue HcnpaBnsor ommokH, Pa30uparoT 1 uCHpaBiIsIOT OMUOKH,
KOHTPOJILHOH OImMOOK B 33/IaHUSIX B JOTTyTIIEHHBIE B KOHTPOJIBHOH | TOMyIIEHHBIE B KOHTPOJIBHOU paboTe
paboThI KOTOPBIX JOMYIIEHbI pabote
OIIMOKHU
93 | 3amuch MECATUYHBIX Anroput™ paboTHI ¢ BEIONTHAOT yCcTHBIE BEIMONHAIOT yCTHBIE BBIYHCIICHUS.

npobeii Ha
KaJIbKYJIATOpE

KaJIbKYJIATOPOM.

Habop necsatuunbix qpobeit
Ha TabJI0 KaJbKYyIATOPA.

Brruucienusa Ha

KAJIBKYJISITOPE (BBIPAXKEHUS
C JIECATUYHBIMU APOOSIMH).

BBIYUCIICHHS.
PasOupatotcs B ycTpoicTBe
KaJIbKYJISATOPA.

[Tonp3yroTcs anropuTMom
paboThI HA KAIBKYJISTOPE.
HpOI/ISBO)IHT BBIYMCIICHUS Ha

Paz6upatorcs B ycTpoiicTBe
KAJIBKYJIATOPA.

[Tonp3yroTcs anropuTMoM paboThI Ha
KAIIbKYJIATOPE.

IIpou3BOAAT BEIYMCIICHHS HA
KAIBKYJISTOPE.
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IIpoBepka NUCbMEHHBIX
BBIUKCJICHUH C TOMOIIbIO
KaJIbKYJISTOpa U HA000pOT

KaJIbKYJISITOPE.
[TpoBepsOT NUCHMEHHBIE
BBIYHCIICHUSI C TIOMOIIIBIO
KaJIBKYJISITOpa U HA000pOT

HpOBepHIOT IIMCBbMCHHBIC BBIYHNCIICHUA
C TIOMOIIBIO KaJbKYJISATOpa U HA000POT.
PemaroT 3ama4um ¢ TOMOIILIO
KaJIBKYJIATOpa

94 | BeimonHenue [ToBTOpEeHMUE paboOTHI € BBINONMHAIOT yCTHBIE BBINONHAIOT yCTHBIE BBIYUCIICHMUS.
BBIYHCIICHUN Ha KAJIbKYJISITOPOM. BBIYHCIICHUSL. Paz6upatorcs B ycTpoiicTBe
KaIbKyJsITOpe 0e3 Habop necsatuunbix gpobeit | PazOuparorcs B ycTpoiicTBe KaJIbKYJIATOPA.

OKpYyIJICHUS Ha TabJI0 KaJIbKyJIATOpa 0€3 | KallbKyJIATOpa. [Tonp3yroTcs anropuTMom paboThl Ha
OKpYTJICHUS. ITonb3yroTcs anropuTMom KaJIBKYJIATOPE.
Beruncnenus va paboThl HA KAJIBKYJISITOPE. ITpon3BOIAT BEIUUCIIEHUS HA
KaJbKyJsITOpe (BblpaxkeHus: | [Ipon3BoasT BeIUMCIIEHUS HA KQJIBKYJIATOPE.
C IECATUYHBIMU JIpOOSIMH). | KaJIbKYJIATOPE. ITpoBepsIOT NUCHMEHHBIE BBIYUCIICHUS
IIpoBepka NMCEMEHHBIX IIpoBepstOT NUCEMEHHBIE C MIOMOIIIBIO KAJIbKYJISITOpa U HA000POT.
BBIUMCJICHUH C TOMOLIBIO BBIUHCJICHHSI C TIOMOIIBIO PemaroT 3a1auu ¢ NOMOILBIO
KaJIbKYJIATOPA M HA000POT | KAJIBKYJISTOPA M HA000pOoT KAJIbKYJIATOPA

95 | Ilnomanp [Tnomane reoMmeTpuueckoi | BBINOIHAIOT yCcTHBIE BBINOJHSAIOT yCTHBIE BBIYUCIICHUS.
IIPSAIMOYTOJIbHUKA, ¢uryper. O6o3HaueHue: S. BBIYMCIICHHUSL. OmnpenensiroT NpUOIU3UTENBHYIO
KBajpaTa Boruncnenue miomanu Onpenenstor Iionia1b NpsIMOYTOJIbHYUKA U KBaJpaTa

PSIMOYTOJIBHUKA U NPUOIN3UTENBHYIO TIOLIA/b C TIOMOIIBIO MAJIETKH.
KBajpara IPSIMOYTOJIbHMKA U KBaJipaTa ¢ | 3alMChIBAIOT IUIOIAIb
MTOMOIIBIO TTAJIETKH. IIPSIMOYTOJIBHUKA U KBaJpara ¢
3anuchIBaIOT IUIOIIAIb IIOMOILBIO KBAJIPAaTHBIX CAHTUMETPOB.
NpsIMOYTOJIbHUKA U KBajpaTa ¢ | [Tonb3yroTes npaBusiom u GpopmyIioi
MIOMOILBIO KBaJIpaTHBIX HaXO0XIECHUS 10N
CaHTUMETPOB IPSAMOYTOJIBHUKA U KBaJpaTa.
BbpruncnsaTe miomans npsMOyrojbHUKA
Y KBaJpara.
CpaBHUBATH IUIOIIAIU TEOMETPUUECKUX
¢buryp: kpyra, KBajapara,
PSIMOYTOJIbHUKA

96 | I[IpeoOpasosanue 3anuce yncia | B Buge BBINOIHAOT yCTHBIE BBINTONMHAIOT yCTHBIE BBIYUCIICHHUS.

npobeii Ipo0u. BBIYHCJICHUS. YuTaroT ApoOU U CMELIaHHBIE YHCTIA.

3amnnce CMEMIaHHOTO YHCIa
B BH/JI€ HETIPABUIIbHOMN
Jpo0wu.

YuraroT 1pobu U CMeIIaHHbIe
qucia.
3anuchIBalOT ApodU U

3anuchIBaOT APOOH U CMEITaHHBIC
qrclia Ha CIyX.
Ha3seiBaroT ynCcaUTENb U 3HAMEHATEID
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3aMeHa HeNpaBUIbHbIX
JIpo0el 1ETbIMHA |
CMEIIaHHBIMU YHCIIAMH.

OCHOBHOE CBOMCTBO JIpOOH.

Bripaxenue npobeii B
0osiee MENKHX JOJISIX.
Bripaxenue npobeii B
0oJiee KpyIHBIX JOJISIX
(cokpaiieHue).

Pemenne 3agau c
OOBIKHOBEHHBIMH JIPOOSMHU

CMEIIaHHBIC YUCIIa Ha CITyX.
Ha3zbiBarot unciautens u
3HaMEHaTeJIb OOBIKHOBEHHBIX
JpoOei.

[TpencransiroT uncio 1 B Bume
Jpoowu.

Pa3nuuaroT npaBuIbHbIE U
HENpPaBWIbHbIE TPOOH.
3anuchIBalOT CMEIIaHHOE
YHCIIO B BHJI€ HEMPABUIIBLHOM
JIpoOu 1 HAa00OPOT (JIeTKHe
ciIy4an)

OOBIKHOBEHHBIX JIPOOEH.
[Ipeacrapmstor yucio 1 B Buae Apoow.
PasznuyaroT mpaBuiIbHBIC U
HENpPaBWIbHbIE TPOOH.

3anuchIBAIOT CMEIIAHHOE YUCIIO B BUC
HEeTPaBUIILHON ApOOH ¥ HA00OPOT.
Bripaxatot apobu B 60J1ee MEIKUX
(KpYIHBIX ) Mepax.

[TpousBoasT pa3dop yCIIoBuUs 3a0a4H,
BBIJICTISIIOT BOMPOC 33/1a4H, COCTABIISIIOT
KPaTKYIO 3aI1Ch, TNIAHUPYIOT XO]]
pelieHus 3aaaun, GOpMyIUPYIOT OTBET
Ha BOIMPOC 33JIa4H

97 | IlpeoOpa3oBanue 3anuch uncia | B BUze BBINONHAIOT yCTHBIE BBINOJHSAIOT yCTHBIE BBIYUCIICHUS.
OOBIKHOBEHHBIX poou. BBIUHCIICHUSL. YuraroT Jpodu U CMEIIaHHbIE YUCIIA.
npo0eit 3anuchk cMeIaHHOro yucaa | YuraroT 1poOU U cMelIaHHble | 3alMChIBAOT JpOOU U CMEIIaHHbIe

B BU/JIE HETIPABUIbHOU qucia. qucia Ha CIyX.

poou. 3anuceIBalOT ApOOH U Ha3zpIBaroT 4MCIUTENb U 3HAMEHATEIb

3aMeHa HenmpaBUIbHBIX CMELIaHHbIEC YMCIIa Ha CITyX. OOBIKHOBEHHBIX JIpOOeii.

npoOeit IeTbIMU U Ha3zpiBaror unciaurens u [TpencrapustoT yucio 1 B BUje 1pooH.

CMEIIaHHBIMU YUCJIAMHU. 3HaMEeHaTeNlb OOBIKHOBEHHBIX | PasnuyaroT npaBusbHbIE U

OcHOBHOE CBOWCTBO ApoOu. | apoOeit. HeMpaBUWIbHbIE APOOH.

Bripakenue npo0Oeii B [TpencraistoT uncio 1 B BUae | 3anuchIBalOT CMEIIAaHHOE YUCIIO B BUJIE

0osiee MENKUX JOJIAX. poodu. HEMpaBUWIBHOM JpoOu 1 HA0OOPOT.

Bripakenue npo0Oeii B Pa3nuuaroT npaBwIbHBIE U Bripaxatot 1podu B 6osiee METKUX

0oJiee KpYIHBIX JTOJISAX HeMpaBUWIbHbIE APOOH. (KpyHnHBIX) Mepax.

(cokpaiueHue). 3anuchIBalOT CMEIIAHHOE [TpousBoasT pa3dop ycioBus 3a1auu,

Pemenue 3amau c YKCJIO B BUJIE HENPABUIIbHOU BBIIETISIIOT BOMPOC 33/1a4M, COCTAaBIISIFOT

OOBIKHOBEHHBIMU APOOSIMU | ApoOU U HA0OOPOT (JIeTKHe KpAaTKYIO 3aIlHCh, IUIAaHUPYIOT XOJ1
CIIy4an) peleHus 3a1auu, GopMyJIUpYIOT OTBET

Ha BOIPOC 3aJ1a4H

98 | Urorosas Pabora o BrimonassaroT 3agaHus BrINoHAIOT 3a1aHKS] KOHTPOJIBHON
KOHTpPOJIbHAs paboTa Pa3HOYpPOBHEBBIM KOHTPOJILHOM PabOTHI ¢ paboThI
Ne 8 VHAWBUYaJIbHBIM MIOMOUIBIO KaJIbKYJIATOPA

KapTO4YKaM — 3aJIaHUSAM 110
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TEME.
CamonpoBepka
BBITIOJIHCHHBIX 3aJJaHUM

99 | Pabora Hax Paz6op u ucnpapienue HcnipaBastoT ommoku, Pa30uparoT ¥ HCTIpaBIISIOT OMINOKH,
omrOKaMu. OmMOOK B 33/1aHUSX, B JIOIYIIEHHBIE B KOHTPOJIBHONH | JOMYIIEHHBIE B KOHTPOJIBHOU paboTe
Ananus KOTOPBIX JOMYIIEHBI pabote
KOHTPOJIbHOM OIINOKHU
paboThl

100 | Lenble uncna u Otpabotka Ha3zbIBatoT KOMIOHEHTHI Ha3zbIBatoT KOMIOHEHTHI IEHCTBUH (B
JNEUCTBUS C HUMU BBIYUCIIUTEILHBIX HABBIKOB | JIEMCTBUH (B TOM YHCIIE B TOM YHCJIE B IPUMEpPax), 0OpaTHbIE

CJIOKEHHSI, BHIYUTAHUS, npuMepax), oOpaTHble JeHCTBUSL.
YMHOXKEHUS U JICTICHHS JeHCTBUSI. BEIMONHAIOT yCTHBIC BBIYHCIICHUS.
LEJBIX YHUCETT. BBIONMHSIOT yCTHBIE VY CTHO pemaroT 3aa4u MPaKTHIeCKOro
[TpoBepka pemieHusI. BBIYUCIICHHS. COJICpKAHUSI.
Pemenue 3aay Ha pacuer YCTHO pemaroT IpocThie Brinmonustor apudmerrueckue
CTOMMOCTH TOBapa (1eHa, 3aJ]au MPAKTHIECKOTO JEHCTBUS C MHOTO3HAYHBIMHU YUCIIAMH.
KOJIMYECTBO, 0011as CoJIepKaHusl. [TpousBoasaT pa3dop ycioBus 3a1auu,
CTOUMOCT) Pemraror 3agauy B 1 nelictBue | BBLAEJSIOT BOIPOC 33Ja4H, COCTABIISIOT
0 KpaTKoOH 3amucu KpaTKYIO 3aIUCh, TNIAHUPYIOT X0
peneHus 3a1auu, GOpPMyIUPYIOT OTBET
Ha BOIPOC 3aJ1auu
101 | OOBIKHOBEHHBIE OOBIKHOBEHHBIE TPOOH. BBINOIHAOT yCTHBIE BBITTONHAIOT yCTHBIE BBIYUCIICHHUS.

Ipobu U JecTBUsI C
HUMHAU

[TpeoOpazoBanue apobei.
CpaBHeHue 1po0eit.
Apudmernueckue
BBIYHCIICHHS C IPOOSIMH.
Pemenue 3amau Ha
MIPOITOPIIMOHATEHOE
JIeTICHHE

BBIYUCIICHHSL.
YuraroT 1pobu U CMEIIaHHbIe
qucia.

3anuchIBalOT ApodU n
CMeIlIaHHbIe YHCIIa Ha CIIyX
(Jlerkue ciydan).
CpaBHHBaIOT ApoOH U
CMeIlIaHHble yucia (JIerkue
clIy4aw).

BEITOTHAIOT TCEMEHHBIE
BBIYUCIICHUS C
0OBIKHOBEHHBIMH JIPOOSIMH.

YuratoT 1pobU U CMEIIaHHbIE YHUCIIA.
3anuchIBaIOT APOOU U CMEIlIaHHbIE
qucia Ha CIyX.

CpaBHUBAIOT APOOU U CMEILIaHHBIE
yucia (JIETKHe Ciiydan).

HaseiBaroT unciurenb U 3HaAMEHATEIb
OOBIKHOBEHHBIX JpOOei.

BEITIOTHAIOT TUCHMEHHBIE BBIYUCIICHHS
C OOBIKHOBEHHBIMHU APOOSMHU.
[TpousBomsAT pa3bop yCIOBHS 3aa4H,
BBIJICJIAIOT BONIPOC 337a4H, COCTABIISIOT
KPaTKYIO 3aITUCh, TUIAHUPYIOT X0
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Pemator 3agauy B 1 nelictBue

penieHus 3a1a4u, GOpMyJIHPYIOT OTBET

102

JlecsiTnuHbIe TpOOH 1
JIEUCTBUS C HUMU

Hecsatudnbie apoou.
[TpeoGpaszoBanue 1pobOeii.
CpaBHeHHE TpOOEi.
Apudmernueckue
BBIYUCIICHHSI C JIPOOSMH.
Pemenne 3amau,
COJIepKAINX 3aBUCMOCTb,
XapaKTepU3YIOIIYIO
NPOIIECC U3TOTOBIICHHUS
TOBapa (pacxoj Ha
IpeMET, KOJUYECTBO
IPEIMETOB, OOIIUH pacxo.)

BEIONHAIOT yCTHBIE
BBIYHCIICHUSL.

Pacnonararot necsaTuvHble
JIpOOH B MOPSIIKE BO3pACTAHUS
1 yOBIBaHMUSI.

3anuchIBaIOT AECATUYHYIO
JpoOb B BUIE OOBIKHOBEHHOM
(Jierkue ciydan).

Pemrator npumeps! Ha
CJIO)KCHHE U BEIUUTAHUE
JECITUYIHBIX APOOECH.
Pemator 3agauy B 1 nelictBue
110 KPaTKOM 3alucu

BBINONHAIOT yCTHBIE BHIYUCIICHHUS.
PacnionararoT necsiTuyHbie 1podu B
MOPSAIKE BO3pACTaHUS U YObIBAHMUS.
3anuchIBaIOT AECATHUHYIO IpOOb B
BUJIE OOBIKHOBEHHOIA.

Pemarotr npumepsl Ha CIIOKEHUE U
BBIUUTAHUE IECATUYHBIX IPOOEii.
[TpousBonsAT pazbop yclIoBHS 33124,
BBIJICJISIFOT BOIIPOC 3a/1a4, COCTABIISIFOT
KpaTKYIO 3aIlUTh, INIAHUPYIOT X0
pelieHus 3aaaun, GOpMyIHPYIOT OTBET
Ha BOIIPOC 3a/1a4u

MoanucaHo yndposoi nognucsto: OBJTACTHOE FOCYJAPCTBEHHOE BIOJIKETHOE

OBJIACTHOE TOCYJAPCTBEHHOE
BIOAXKETHOE
OBLLEOBPA3OBATEJIbHOE
YYPEMXOEHUE "WWKONA-UHTEPHAT 1A
OBbYYAIKOLWKNXCA C OTPAHNYEHHBIMW
BO3MOXHOCTAMW 3JOPOBbA Ne 89"

OBLLIEOBPA30OBATEJIbHOE YYPEXEHUE "LKONTA-MHTEPHAT 1A OBYYAIOLLMXCA C
OrPAHUYEHHbIMM BO3MOXHOCTAMW 3A0OPOBbA N2 89"

DN: c=RU, st=YnbaHoBcKas obnactb, street=432072 r. YnbAHOBCK, 6ynbBap OecTvBanbHbii
A.20, |=r. YnbaHOBCK, title=ncnonHsiowwmii 06a3aHHOCTU AnpekTopa, 0=OBJIACTHOE
FOCYAPCTBEHHOE BIOJXKETHOE OBLLIEOBPA3OBATE/IbHOE YYPEXIEHWE "LLIKOJIA-
WHTEPHAT /1A OBYYAIOLLMXCA C OTPAHUYEHHBIMIA BO3MOMXHOCTAMU 3A0POBbA N2
89",1.2.643.100.1=120D31303237333031353835383530,
1.2.643.100.3=120B3133353230393831393530,
1.2.643.100.4=120A37333238303236393236,
1.2.643.3.131.1.1=120C373332383937333234303037, email=kou6vid2@mail.ru,
givenName=0nbra AnekcaHapoBHa, sn=3sepesa, cn=0BJIACTHOE FOCYJAPCTBEHHOE
BIO[PKETHOE OBLLEOBPA3OBATE/IbHOE YYPEXAEHWE "LIKONA-UHTEPHAT ANA
OBYYAIOLLMXCA C OTPAHMYEHHBIMM BO3MOXXHOCTAMW 3[10POBbA N2 89"

[ata: 2024.04.09 14:16:29 +04'00"
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