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INOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamMma o MaTreMaTHKE ¢ yeayOlieHHbIM u3ydeHuem COCTaBleHa Ha
OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS NPOrpaMMbl HAdajJbHOTO OOIIEro
obpazoBanust ®I'OC HOO, denepanpHOil paboueld mnporpamMMbl IO MaTeMaTHKE,
OpPUEHTHPOBAHA Ha I1IE€JIEBbIE MPUOPUTETHI JTYXOBHO-HPABCTBEHHOTO pPAa3BUTHA,
BOCIIUTAHUSI W COLMANM3AIMKU OO0ydarmuxcs, chopMyaupoBaHHbie B (deaepabHON
paboueit mporpamme BOCIIUTaHUS.

Ha ypoBHe HauansHOro 00111€T0 00pa30BaHMs U3yUYE€HUE MAaTEMATUKH UMEET 0c000¢e
3Ha4YE€HHE B pa3BUTUU oOyuaromerocs. [IpuoOpeTéHHble UM 3HAHUS, ONBIT BHIMOJIHEHUS
OpPEAMETHBIX U  YHHMBEPCAJIbHBIX JEHCTBUA HA MAaTeMaTMYeCKOM Marepuale,
NepPBOHAYAIbHOE OBJIa/ICHUE MATEMATUYECKUM SI3bIKOM CTaHYT (PyHAAMEHTOM O0yUYeHUs
Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakkKe OyIyT BOCTPEOOBAHBI B KU3HHU.
Bo ®I'OC HOO 3ajdukcupoBaHa BapuaTUBHOCTH COJEpKaHMUsI 00pa30BaTEIbHBIX
IporpaMM HayaJdbHOTO OOIIEro 00pa3oBaHUsl, BO3MOKHOCTh ()OPMHUPOBAHUS TIPOTPaMM
pa3IMYHOTO YPOBHSI CJIOKHOCTH W HAmNpaBIE€HHOCTH C YYETOM o0OOpa3oBaTelbHBIX
noTpebHOCTel U crocobHocTel oOydarommxcss. OgHUM U3 cnocoOoB obecreueHus
BApUMATUBHOCTU COJIEPXAHUSL TMpOrpaMM yKa3aHa BO3MOXXHOCTb pa3pabOTKu U
peanuzauuMu  0o0pa30oBaTEIbHOM  OpraHu3alMel mporpaMMm HayajibHOroO  OOILEro
o0pa3oBaHusi, NpPeIyCMATPUBAIOIIUX YeayOleHHoe u3yyeHue OTHCIbHBIX YueOHBIX
NPEeAMETOB. Yenyonennvlii Kypc mamemamuku Onsi 1—4 Kiaccoé HA4anbHOU WIKOJbI,
peanuzyrowull  OaHHYI0  NPOSpAMMY, SIBISIETCS 4YacThblO HEMPEPBIBHOIO  Kypca
MaTEeMaTUKH JIJIs HAYaJIbHOW U OCHOBHOM IIKOJIBI.

[IporpaMmma HampaBieHa Ha JOCTH)KEHHE CIEOYIOIIUX 00pa30BaTeIbHbIX,
pPa3BHUBAIOIIMX LeJIeH, a TAKXKE LIEJIE€H BOCIIUTAHUS:

OCBOCHHE HauyaJbHBIX MAaTEMaTHUYECKUX 3HAHUU HA MAKCUMAILHOM YpOGHe (c
YUEMOM 30HbL OIUNCAliUle20 pa3eumus 603pAcmMHOU 2pynnel) — TIOHMMaHUuEe 3HAYCHUS
BEJIMYMH U CIIOCOOOB MX M3MEPEHUS, HUCIOJIb30BAHNUE apu(PMETUYECKUX CIOCOOOB AJis
paspelieHusl CIOKETHBIX CUTyalluid, CTAaHOBJICHHE YMEHHUS pemarh YydeOHble U
IPAaKTHYECKHUE 33/Ja4d CPEICTBAMU MAaTeMaTUKH, paboTa ¢ aNrOpUTMAMU BBIIOJIHEHUS
apupMETHIYECKUX JEHCTBUIA;

dbopmupoBaHrue PYHKIIMOHAIIBHON MaTeMaTUYECKOM IPaMOTHOCTH 00y4aroIIerocs,
KOTOpasi XapakTEepPU3yeTCs] HATMYMEM Y HETO OMbITa PelIeHUs] yueOHO-03HABATEIbHBIX
U y4yeOHO-NPAaKTHUYECKUX 3a/lay, IOCTPOCHHBIX Ha TOHMMAaHUM W MPUMEHEHUU
MaTEMaTUYECKUX OTHOLIECHUN («HaCTh-11€JI0€», «OOJIbIIEe-MEHBIIEY, «PAaBHO-HEPABHOY,
«MOPSAOK»), CMbICTIa apuPMETUYECKUX NEHCTBUM, 3aBUCUMOCTEN (paboTa, BUKEHUE,
IPOAODKUTEIBLHOCTh COOBITHS; 0Opazosanue yeno2o u3 dacmeu, usmeHeHue gopmol,
pazmepa). Popmupoanue cnocooHocmeli K CUCMeMamuyecKomy nepeoopy 6apuanmos
U A0eK8aAMHOMY NPUHAMUIO PEUEeHULl 8 CUMYaYUusx vloopa,

o0ecrieueHre MaTeMaTHYeCKOr0 pa3BUTHUA OO0YyYaromerocss — CIOCOOHOCTH K
WHTEJUICKTYaTbHOMN JESITeIbHOCTH, IPOCTPAHCTBEHHOTO BOOOpaKeHUs,
MaTeMaTHYeCcKol peuu, (OPMUPOBAHHE YMEHHUS CTPOUTH PACCYKIEHUS, BBIOMpAThH
apryMEHTAaIUI0, pa3jinyaTh BEpHbIC (UCTUHHBIE) U HEBEpHBIE (JIOKHBIC) YTBEPKICHUS,
BECTH MOUCK MHpOpMau (npumepos, ocHOBaAHUL OJisl YNOPSAOOUEHUs, BAPUAHIOE U
op.);

CTaHOBJICHHE Y4e€OHO-IIO3HABATENbHBIX MOTHUBOB, HMHTEpeca K MH3YyYECHUIO U



IIPUMEHEHUI0O MAaT€MaTUKH, BAKHEMIIMX KA4ECTB HWHTEIUIEKTYalbHOM JEATEIbHOCTH:
TEOPETUYECKOr0 U TMPOCTPAHCTBEHHOTO MBILIUICHHS, BOOOPAKEHUS, MaTeMaTHUYEeCKOU
peuYu, OPUEHTHUPOBKM B MATEMATUYECKUX TEPMUHAX U IMOHATHUSX; MPOYHBIX HABBIKOB
WCIIOJIb30BaHUs MATEMATUYECKUX 3HAHUI B TOBCETHEBHOM kU3HU U ponu UKT.
3agayamMu U3y4YEHUs MPEIMETA SIBIISFOTCS:
1) ¢opmupoBaHne Yy ydaliuxcsi T[O3HABATEIbHOW MOTHUBALIMM, CIOCOOHOCTEH K
OpraHu3alMi CBOCW Yy4eOHON MeATeNTbHOCTH TOCPEACTBOM OCBOCHUS JIMYHOCTHBIX,
MO3HABATENIbHBIX, PETYIATUBHBIX M KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX
JICUCTBUIA;
2) mpuoOpeTeHrne OmbITa CAMOCTOSTEIBLHOM MATEMAaTHYECKON  JCATEIBHOCTH  II0
MOJIYYCHHUIO HOBOTO 3HAHMUSI, €T0 MPE0OPa30BAHUIO U IPUMEHEHUIO;
3) dbopmupoBanue crienuPpuuecKux T MAaTEMATUKHA KauyeCTB MBIIIJICHUS, HEOOXOIMMBIX
YeJIOBEKY [Jisi TMOJHOLIEHHOTO (YHKIMOHUPOBAHMS B COBPEMEHHOM OOIlECTBE, H, B
YaCTHOCTH, JIOTHYECKOTO, ajeebpautecko2o (3anucob oOwWux ceoucme onepayuii Hao
MHOMCECMBAMU U GEIUYUHAMU C NOMOWbIO OYKBEHHOU CUMBONIUKY, UCNHOIb308AHUE
¢opmyn), ANTOPUTMHUUECKOTO U IBPUCTUYECKOTO MBIIIICHHUS;
4) TyXOBHO-HPABCTBEHHOE pPa3BUTHE JIMYHOCTH, MpeaycMaTpUBAIOLIEE C Y4ETOM
cnenu(UKUA HAYalbHOTO »dTana oOy4YeHUss MaTeMaTHUKe NPUHSITHE HPABCTBEHHBIX
YCTAaHOBOK CO3WJIaHUS, CIPABEMIMBOCTH, 100pa, CTAHOBJICHHUE OCHOB TPaKIAHCKOU
POCCHIICKOM MIICHTUYHOCTH, JTFOOBH U YBaXKEHUS K cBoeMy OTeUecTRy;
5) bopMupoBaHHEe MaTEMaTHYECKOTO S3bIKA M MAaTEMATHYECKOTO ammapara Kak CpeacTBa
ONUCAaHMSI U KCCIENIOBAHUS OKPYKAIOIIETO MUpPA (apeyMeHmuposamsv MOYKY 3pPeHusl,
CMpoumsv  J102UdecKue YEenouKu paccydcoeHuti, noomeepiucoams Uil Oonposep2ams
UCIMUHHOCb  NPEONONIONCEHUS,  MOOeauposams) W KaK OCHOBBI  KOMIIBIOTEPHOMN
rPaMOTHOCTH;
6) peasinzaiusi BO3MOKHOCTEH MaTeMaTUKU B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS
y4aluuxcsi, B OCBOCHHH UMK HAy4YHOW KAPTHUHBI MHUpPa C Y4YE€TOM BO3PACTHBIX
0COOEHHOCTEH yJammxcs;
7) OBlaieHHE CUCTEMON MaTeMaTHUYeCKHX 3HAHWW, YMEHHMA U HaBBIKOB, HEOOXOJMMBIX
JUTsl IOBCETHEBHOM >KU3HU U JIJISl IPOJOJIKEHUSI 00pa30BaHMs B OCHOBHOM IIKOJIE;
8) co3gaHue ycinoBUM JjIsi CBOOOJHOTO Pa3BUTHS KaXKJIOT0 OOy4arolIerocs ¢ y4eToM €ro
MOTPEeOHOCTEH, BO3MOXKHOCTEH M CTPEMJICHUS K CaMOpean3allid TyTeM YCUJICHUS
aKIleHTa Ha MPUMEHEHHWE MaTEeMAaTHUYEeCKUX 3HAHUW M YMEHUM B HECTaHJIAPTHBIX
CUTYyallUsIX;
9) co3nanue 3M0poBbecOeperareit HHPOPMAITMOHHOOOPA30BATEIHLHOMN CPE/IBI.

[Iporpamma yueGHOTO Kypca MaTEMaTHKHA CTPOUTCSI B COOTBETCTBHH C MPUHIIATIAMH
OOIT HOO:

1) npunnun - yuéta ®I'OC HOO: nporpamma 0Oasupyercss Ha TpeOOBaHUSX,
npeabsaBiasieMpix @I'OC HOO k uenam, coaepaHWIo, MUIAHUPYEMBIM pe3yjibTaraM U
yCJIOBUSIM OOyY€HHsI Ha YPOBHE Ha4YaJIbHOTO 00IIero 00pa3oBaHus;

2) npuHuMn  y4é€ra BeAylled JAesATeNbHOCTH  OO0ydYarollerocs: Iporpamma
o0OecrieunBaeT KOHCTPYMpOBaHHME y4dyeOHOTO Tmpolecca B  CTPYKType  y4eOHOH
NESITENIbHOCTH, TpEeAyCMaTpUBAeT MEXaHU3Mbl (OPMUPOBAHHS BCEX KOMIIOHEHTOB
yueOHO! AesTeNbHOCTH (MOTHUB, 1IeNb, yueOHas 3a/1a4ya, yueOHbIe OMepaluu, KOHTPOJIb U



CaMOKOHTPOJIb); YYEHHUK MOJy4YaeT 3HAHUSI B CAMOCTOSITEIbHON JI€ITEIbHOCTH, OCO3HAET
comepxkaHusi ¥ (PopmMbl cBoed Y4yeOHOW MAEsATENbHOCTH, AKTUBHO YYacTBYET B HUX
COBEPILIEHCTBOBAHUM,  YTO  CIOCOOCTBYET  yCHEIIHOMY  (OPMHUPOBAHUIO  €r0
OOIIEKYJIbTYPHBIX U I€ATEIbHOCTHBIX CIIOCOOHOCTEMN, 00I1IeYyUEeOHBIX YMEHHUIA;

4) npUHUMI ~ UHAUBUAYyaNU3alMd  OOy4YeHHUs: mporpamMma IpeaycMaTpuBaeT
BO3MOYKHOCTh M MEXaHU3MBI pa3pabOTKi MHIUBUAYATHHBIX MTPOTPAMM U yUE€OHBIX IJIAHOB
JUIsi 00y4deHUus: NeTed C OCOOBIMH CIIOCOOHOCTSAMH, TOTPEOHOCTSIMH W WHTEPECaMH C
y4€TOM MHEHMsI pOJAWTENeH (3aKOHHBIX IMpeacTaBuTeNeil) oOydaromerocs (6 m.u.
yenybneHHo2o  uzyueHusi npeomema. BosmooicHocmb  0c60eHuss  npozpammvl  Ha
MAKCUMANILHOM YPOBHE U 0becnedums npu 3MOM YCB0eHUe HA COYUAIbHO Oe30NaCHOM
MuHuMyme (ghedepanvHotl paboueli npocpammvl Ho Mamemamuxe),

5) OpUHIUT TPEEeMCTBEHHOCTH U TMEPCIEKTHUBHOCTU: IMPOrpaMMa OOeCIeunBaeT
CBS3b U JMHAMUKY B (DOPMUPOBAHUM 3HAHUN, YMEHUHN U CIIOCOOOB ACSITEIBHOCTH, a TAKKE
YCHENUIHYI0 aJanTaluio o0yJaroumxcss K 00y4eHuIo 1Mo o0pa3oBaTelbHBIM MIporpaMmam
YenyonenHo20 u3ydenuss OCHOBHOTO oOI1ero o0pa3oBaHMsl, €IMHBIE MOIXO0Jbl MEXIY HX
o0yyeHMEM U pPa3BUTUEM HA YPOBHSIX HAYaJbHOTO OOILIEr0 M OCHOBHOTO OOUIEro
00pa3oBaHus;

6) IpUHIMIT MHTErpalud OOy4eHHUs M BOCIMTAHMS: MpPOrpaMMa MPEeAyCMaTpUBAET
CBSI3b YPOUHOM M BHEYPOUHOU AESATEIBHOCTH, pa3pabOTKy MEPONPUATUIN, HAIPABICHHBIX
Ha obozawjenue u yenybieHue 3HaHuil, BOCNUTAHNE YyBCTB U IIO3HABATEIIbHBIX HHTEPECOB
o0y4Jaromuxcsi,  HPABCTBEHHO-IIEHHOCTHOTO  OTHOIIEHHMS K  JCHCTBUTEIbHOCTH;
ocywecmensem C643b GHYMPU NPEOMemos: MamemMamudecKkue 3HAHUs U YMeHUusl
NPUMEHAIOMCS 8 U3YYEeHUU Opy2ux npeomemos (OyeHKu, pacuémel U NPUKUOKU,
KOJIUYeCcmeeHHble U NPOCMPAHCMEEHHble XAPAKMEPUCMUKUL),

7) OpUHIUI ~ 30pOBbECOEpEX)EHHS: MpPH  OpraHu3alMd  00pa30BaTEIbHOU
NEATEIbHOCTH HE JOMYCKAeTCsl MCIOJIb30BAaHUE TEXHOJOTMH, KOTOPhIE MOTYT HAaHECTU
Bped (usnyeckomy u (WJIM) TCUXUYECKOMY 370pPOBBIO 00yYarouuxcsi, MPUOPUTET
MCITI0JIb30BAHUS 3/I0POBbECOEpErarouX Me1arornyeckux TEXHOJIOTUH.

B ocHOBe KOHCTpYyHpOBaHMS COJEpKaHUSI U OTOOpa MIAHUPYEMBIX PE3YJIbTaTOB
nporpaMmbl 1O  MaTeMaTHKE JeXaT  CIeAylollhe I[EHHOCTH  MaTeMaTHKH,
KOPPEIUPYIOIINE CO CTAHOBIIEHUEM JIMYHOCTU 00YYaIOIIErocs:

MOHUMAHUE MATEMAaTUYECKUX OTHOIICHWH BBICTYNAET CPEJACTBOM TO3HAHUS
3aKOHOMEPHOCTEH CYIIECTBOBAHMSI OKPYKAIOIIET0 MUPA, (DaKTOB, MPOIIECCOB U SBJICHU,
OPOUCXOASIIUX B TMPUPOAE M B 0OmECTBE (HampuMmep, XPOHOJIOTHUS COOBITHH,
OPOTSHKEHHOCTh IO BPEMEHH, OOpa30BaHHE LEJNOr0 U3 4acTel, M3MEHeHue (HOpMBI,
pazmepa);

MaTeMaTUYECKHE MPEJCTABICHUS O YHCIIaX, BEIMYNHAX, TEOMETPUUECKHUX (hUTypax
SIBJSIIOTCSL  YCJIOBHEM  II€JIOCTHOTO BOCTIPUATHAS TBOPCHUM TPUPOABI W YEJIOBEKa
(MaMSITHUKH apXUTEKTYPbl, COKPOBHUIIA UCKYCCTBA U KYJbTYpPbl, 00BEKTHI IPUPO/IbI);

BJIaJICHUE MATEMAaTUYECKUM S3bIKOM, DJIEMEHTaMHU AJTOPUTMUYECKOTO MBIIUICHUS
MO3BOJISIET OOydYaromieMycsi COBEPIIEHCTBOBATh KOMMYHHKATUBHYIO JI€ATE€IbHOCTh
(apryMeHTHpOBaTh CBOIO TOYKY 3pPEHHs, CTPOUTH JIOTUYECKHE LIETIOYKU PACCYKICHUM,
OMpoBeprarb WM MOATBEPKIaTb UCTUHHOCTh MPEAMNOJIOKEHUS, YATAaTh W 3alHUCHIBATh
CBeZIeHUsI 00 OKpY)KaloleM MHUpE Ha SI3bIKE MAaT€MaTHUKU, CTPOUTH LEMOUYKH JOTHYECKUX

pacCyKJICHUI U UCIIOJIb30BaTh X B YCTHOM U MUCbMEHHOM pPEun).
ConeprxaHue nmpeaMeTa CTPOUTCS Ha OCHOBE CHCTEMHO-ESTEIbHOCTHOTO MOIX0/1a, T/Ie



B KAQYECTBE TEOPETHUUYECKOr0 OCHOBAHUS BhIOpaHa CHCTEMa HadyalbHBIX MATEMaTHYECKUX
MOHSTUH; AESTEIBHOCTHOIO METO/Ia 00yUYEHUS.

Ha ypoBHe HayanbHOro 00111€ero 00pa3oBaHusl MAaTEMATUYECKUE 3HAHUS U YMEHUS
OPUMEHSIOTCST  OOyYarolmMMcsi TpU  U3YYEHUHU JIPYTUX  y4eOHBIX MPEeIMETOB
(KOJIMYECTBEHHbIE M TPOCTPAHCTBEHHBIE XapAaKTEPUCTHKH, OLEHKH, pacu€Tbl U
NPUKHUIKA, UCIIOJIb30BaHKE rpaduueckux Gopm mpeacTaBieHuss HHGOpMaInn).

[Ipuobperénnubie OOydyarOUMMCS YMEHHUSI CTPOUTH QJITOPUTMBI, BBIOMpPATH
palroHaibHbIE CIOCOOBI YCTHBIX U IHUChMEHHBIX apU(METUYECKUX BBIUYMCICHUH,
npuéMbl TPOBEPKU TPABUILHOCTH BBIMOJTHEHUS JCHCTBUN, a TaKXKe pa3INYCHHE,
Ha3bIBaHUE, H300paKCHHE TCOMETPUUYECKHX (QUIyp, HAXOXKIEHHUE TC€OMETPHUUYECKUX
BEJIMYMH ([JIMHA, TIEPUMETp, TUIOIIAAb) CTAHOBSITCS MOKa3aTelsIMU C(HOPMUPOBAHHOMN
(YHKIIMOHATBPHOW TPAMOTHOCTH OOy4YaroIlerocs ¥ MPEANoChUIKON  yCIEUHOro
JanbHeiero o0yuyeHust Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl.

[Inanupyemble  pe3yjibTaThl  OCBOCHHMS  MpOTrpaMMbl IO  MAaTEMaTHKE,
NpEACTAaBICHHbBIE MO TojaM OOy4YeHHMs, OTPaKaIT NPEIMETHbIE JOCTHXKCHHUS
oOyyJarouierocs, BKJIIOYAIOT OT/AEJbHbIE pE3yJbTaTbl B 00JIACTU CTAHOBJICHMS
JUYHOCTHBIX Ka4€CTB U METANpPEIMETHBIX JEUCTBUI U YMEHUN, KOTOPbIE MOTYT OBbITh
JOCTUTHYTBI HA ’TOM YPOBHE 00yUYEHHUSI.

Pabouast mporpamMma 1o mMaTeMaTUKE Ha y2iyOleHHOM YposHe cO 2 MO 4 Kiacc
ObUTa MOAU(UIIMPOBAHA 110 KOJIMYECTBY YaCOB U COJACPKAHUIO 0 YPOBHS YIIIyOJICHUSI.

OO6m1ee ynciI0 YacoB, PEKOMEHIOBAHHBIX JJIsl U3YYCHHS MaTeMaTHKH — 744 daca:

— Ha obmeoOpa3oBaTenbHOM ypoBHE B | kimacce— 132 gaca (4 yaca B HeZeo),
— Ha yanybaennom yposne Bo 2 kiacce — 204 yaca (6 4acoB B HEJEIO),

— B3 kiacce — 204 yaca (6 4acoB B HEJIENIO),

— B4 knacce — 204 gaca (6 4acoB B HEALIIO).

COJAEPXKXAHUE OBYUEHUA

OcHoBHOE cozepkaHue 00y4deHHs, Kak Ha 001eo0pa3oBaTeIbHOM YPOBHE, TaK U
Ha yenybnénHom, B TpOTrpaMMe MO MaTeMaTHKe MpeACTaBieHO pasienamu: «Yucna u
BEJIMYUHBD, «ApudmeTnyeckue TeUCTBUSY, «TekcToBbIe 3a7aun,
«I[IpocTpaHCTBeHHbIE OTHOIIEHUS U TeoMeTpuueckue QUryps», «Maremaruyeckas
uHbOpMaIU».

1 KUIIACC (0o0meo0pa3zoBaTebHbIH YPOBEHB)

Yucjia 1 BeJITHUYUHbBI

Uucna ot 1 no 9: paznuyenue, urenue, 3anuchb. Eqununa cuéra. Jlecsatok. Cuér
NPEAMETOB, 3amuch pesyiabTata mudpamu. Yucao u mudpa 0 mnpu u3MepeHUH,
BBIYHCIICHUU.

Uucna B npeaenax 20: yreHue, 3anuch, cpaBHeHUe. OHO3HAYHBIC U JIBy3HAUYHbBIC
yucia. YBenuueHue (yMEHbIIICHHUE) YUClia Ha HECKOJIBKO €IMHHUIL.

JlnuHa u e€ uaMmepeHue. ENMHULIBI JIMHBI M YCTAHOBJIEHUE COOTHOIIEHUSI MEXKIY
HUMU: CAHTUMETP, ACLUUMETP.

ApudmMerndeckue qeicTBUA



CrnoxeHue 1 BIUUTaHKE Yncell B peaenax 20. Ha3Banus KOMIIOHEHTOB JeHCTBUH,
pe3yJbTaTOB JCHCTBUM CIIOKEHMS, BbIUYMTaHUA. BbelunTaHue Kak JelcTBUE, 0OpaTHOE
CJIOKEHHUIO.

TexkcTOBBIC 3a1a4YH

TekcroBas 3amada: CTPYKTYPHBIE 3JIEMEHTBI, COCTABIICHHME TEKCTOBOW 3aJayu
1o 00pasiry. 3aBUCUMOCTh MEXKTY TAaHHBIMU ¥ HICKOMOW BETMYMHOM B TEKCTOBOM 3a1ade.
Pemenune 3a1a4 B O1HO JIEVICTBHE.

IIpocTpaHcTBeHHBbIC OTHOIIEHHUS M TeOMeTpUYecKkHne GUrypsbl

PacnonokxeHne mpenMeToB M OOBEKTOB Ha IUJIOCKOCTH, B IPOCTPAHCTBE,
YCTAaHOBJICHHE NPOCTPAHCTBEHHBIXOTHOILIEHU:  «CJIEBA-CIIPAaBa», «CBEPXY-CHU3YY,
«MEKTY».

['eomeTpuyeckue ¢burypsr: pacro3HaBaHue Kpyra, TPEYTOJIbHUKA,
npsIMOYTOJIbHUKA, oTpe3Ka. [locTpoeHue oTpe3ka, KBajapaTa, TpEyrojabHUKA C TTIOMOIIBIO
JMHENKU Ha JIUCTE B KJIETKY. MI3MepeHue AMHbI 0OTpe3Ka B CAHTUMETPaX.

MaremaTnuyeckast ”H(popmManms

C6op manHbIX 00 OO0BEKTEe MO 0Opasily. XapakTepUCTUKH OOBEKTa, TPYIIIbI
00BekTOB (KonmyecTBO, (hopma, pasmep). ['pynnmupoBka OOBEKTOB MO 3aJaHHOMY
IPU3HAKY.

3aKOHOMEPHOCTh B DSy 3aJaHHBIX OOBEKTOB: €€ OOHapyKeHHEe, MPOIOKEHHE
psina.

Bephbie (UCTUHHBIE) W HEBEpHbIE (JIOKHBIEC) MPEII0KEHUSI, COCTABJICHHbBIC
OTHOCHUTEJILHO 3a/IaHHOTO Habopa MaTeMaTUYECKUX OOBEKTOB.

Urenne Tabmuupl, couepxkaiieid He Oonee 4 naHHbIX. V3BiedeHHe [TaHHOTOU3
CTPOKM WJIM CTOJIOI]A, BHECEHUE OJHOTO-ABYX JAaHHBIX B TaOnmuiy. UTeHHe pUCYHKa,
CXEMBbI C OJIHUM-JIBYMSI YUCJIOBBIMU JAHHBIMU (3HAUCHHUSIMU TAHHBIX BEJIMYHWH).

JIByX-TpéXI11aroBble MHCTPYKIUHU, CBSI3aHHbIE C BEIYUCIEHUEM, U3MEPEHUEM JJIUHBI,
M300paKEHUEM T€OMETPUUECKON (PUTYPHI.

YHUBEPCAJIbHBIE YYEBHBIE JIEMCTBUSA (ITPOTTEJEBTUYECKUN
YPOBEHD)

N3ydyeHne maTeMaTuky B 1 Kitacce ClioCOOCTBYET OCBOEHUIO Ha IIPOIEAEBTUUECKOM
YPOBHE psiia YHUBEPCAJIbHBIX y4E€OHBIX ACHCTBHIA: MO3HABATEIBHBIX YHHBEPCAIbHBIX
y4eOHBIX JEUCTBUH, KOMMYHUKATUBHBIX YHHUBEPCAJIBHBIX Y4YEOHBIX JEHCTBUA,
PEryJIATUBHBIX YHUBEPCAIBHBIX YUECOHBIX JCHCTBHI, COBMECTHON ACSTEIbHOCTH.
ITo3HaBaTe/IbHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble I[eﬁCTBHH
Ba3oBble Jornuyeckue aeicTBUS:

Ha0JII0JaTh MATEMAaTUYECKUE OOBEKTHI (UMCIIa, BEJIMUMHBI) B OKPYKAIOLEM MUPE;

oOHapyXuBaThb OOLIEe U pa3IMYHOE B 3alUCH apu(PMETUYECKUX JAEUCTBUU;

HaOJII0JaTh 1EHCTBUE U3MEPUTEIBHBIX IPUOOPOB;

CpaBHMBATh J[Ba 00BEKTA, ABA YUCIIA;

pacnpenenaTb 0ObEKThI Ha TPYIIIHI 110 3aJaHHOMY OCHOBAHUIO;

KOIUPOBATh M3yYEHHbIE (DUTYpBI, PUCOBATh OT PYKHU MO COOCTBEHHOMY 3aMBICIY;



IPUBOJUTH PUMEPHI UNCEN, FEOMETPUUECKUX (PUTYP;

cOOJII0aTh NOCIIEA0BATENBHOCTD IPU KOJIMYECTBEHHOM U IIOPSIKOBOM CUETE.
Pa6ora ¢ undopmanmueii:

[IOHUMATh, YTO MAaTEMATUYECKUE SIBJIEHUSI MOT'YT OBITh IIPEJCTaBIECHbI C IOMOILBIO
Pa3IMYHBIX CPEJCTB: TEKCT, YUCIOBas 3alUCh, TAOIUIA, PUCYHOK, CXEMA;

YUTATh TaOJIUILY, U3BJIEKAaTh HH(POPMAIUIO, IPEACTABICHHYIO B TAOIUYHON (hopMme.
KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe [1elCTBHUSA:

XapaKTepu30BaTh (omuchIBaTh) YHCIIO, reOMETPUUYECKYIO burypy,
MOCJIEI0BATEIBHOCTh U3 HECKOJIBKUX YMCEIN, 3aMMCAHHBIX IO TOPSIKY;

KOMMEHTHPOBATh XOJ1 CPAaBHEHUS JIByX OOBEKTOB;

OIKCHIBaTh CBOUMH CJIOBAMM CIOXKETHYIO CUTYAL[MI0 U MATEMAaTUYECKOE OTHOLLEHHUE
BEJIMYMH (YKCeN), ONUCHIBATh MOJOKEHUE NPEAMETA B IPOCTPAHCTBE;

pa3ianyaTh U UCII0JIb30BATh MATEMATUUECKUE 3HAKY;

CTPOMTb MPENIIOKEHUS OTHOCUTEIBHO 3aJaHHOI'0 HA00pa OOBEKTOB.
PeryiasiTuBHble YHHBEpPCaJbHbIe y4eOHbIEe JCHCTBHS:

OpUHUMATh Yy4eOHYyI0 3ajady, YIep>KuBaTb €€ B Ipolecce JesTeIbHOCTH;

JeMCTBOBATH B COOTBETCTBUH C MPEITIOKEHHBIM 00pa31oM, HHCTPYKIUEH;

OpOSBIISATh MHTEPEC K TMPOBEPKE pe3ylbTaTOB peUIeHHs ydeOHOW 3aaauu,
C TIOMOIIIBIO YUUTENs YCTaHABINBATh MPUUYMHY BOHHUKIIEH OMMOKU U TPYTHOCTH;

MPOBEPATH MPABUIBHOCTH BBIYUCIICHUS C TIOMOIIBIO IPYTOro MpuémMa BhITOTHEHHS
JIECTBUSI.

CoBMecTHAsI 1€ATEBLHOCTD:

y4acTBOBaTh B MapHOM paboTe ¢ MaTeMaTUYECKUM MaTepHalioM, BBIOJIHATH
npaBuiia COBMECTHOU IEATEIbHOCTH: I0rOBAPUBATHCS, CYUTATHCS C MHEHUEM NApTHEPA,
CHOKOWHO U MUPHO pa3peuiaTb KOH()IUKTHI.

2 KJIACC
*Kypcueom vioenenvl memol Yenyo1eHHO20 U3YUeHUs.
Yuciia 1 BeJINYUHBI

Uucna B npeaenax 100: yreHue, 3anuch, JECITUYHBIA COCTAaB, CPaBHEHHUE. 3alKCh
pPaBEHCTBA, HEPABCHCTBA. YBEJIWYCHHE, YMEHBIICHHWE 4YHCIIA HAa HECKOJIbKO E€IUHMUIIL,
JECSITKOB. PAa3HOCTHOE CpaBHEHUE YHCEII.

Ilouck 3axkonomepnocmeu. Bovickaszviéanue. BepHnvie u HesepHvie 6blCKA3bIBAHUAL.
Mmnoowcecmeo. Onemenm muoxcecmsa. Ilycmoe mmoxcecmeo. Pasnvie MmHuodcecmaa.
Iloommuooicecmso. Ceolicmea o0OveouHenuss u nepecedenus mHoxcecms. Ilepemennas.
Vpasnenus. Ymenue u 3anuce OYK8EHHBIX U YUCIOBbIX GblpadceHull. Angasumuas
Hymepayus. « Bonwebnvle» uucna. Yxkpynnenue eounuy cuéma u uzmeperus.

Benuuunbl: cpaBHeHHE 1O Macce (€IMHHIIA MAcChl — KWJIOTpaMM), BPEMEHH
(eAMHUIBI BPEMEHU — Yac, MUHYTA), U3MEPEHUE JIUHBI (E€AUHUIBI JJIMHBI — METP,
JNEUUMETpP, CAaHTUMETP, MULIUMETP). COOTHOIIEHHUE MEXKIY €AMHUIAMH BEJIUYHMHBI (B
npeaenax 100), ero npuMeHeHUe ISl pEIICHUs MPAKTUIECKUX 3a]1a4.

3asucumocms pezyromama uzmeperus om evloopa mepku. Crodicenue u gbluumanue
senuuun. Heobxooumocms 6vlbOpa eOuHoOU MepKu Npu CPABHEHUU, CAOHNCEHUU U
svruumarnuu eeaudut. Onpeoenenue epemeru no 4acam.



ApudmMerndeckue 1eicTBUA

VYcTHOE cliokeHWe U BhIUMTaHWE 4ucen B mpeaenax 100 6e3 mepexoda wucC
nepexoyioM uepes paspsia. [luceMeHHoe cliokeHue U BbluMTaHue 4ucen B npeaenax 100.
[lepemecTuTeIbHOE, COYETATEIBHOE CBOMCTBA CJIOKEHHS, WX TMPUMCHEHHE IS
BBIUHCIICHUN. B3anMOCBSI3b KOMIIOHEHTOB U PE3yJIbTaTa ACHUCTBUS CIIOKECHUS, NEUCTBUS
BerunTaHusa. [IpoBepka pesynbTaTa BBIYHCICHHS (pEalbHOCTh OTBETa, OOpaTHOE
NEUCTBUE). Buiuucnenue 3nauenuul npocmetuiux OYK8EHHbIX BblPANCEHUU NPU 3A0AHHbLLX
3HaueHusx OyKe.

JleficTBYS YMHOKEHHUS U JICJICHUS YUCEN B IPAKTUYCCKUX U YICOHBIX CHUTYyaIHsIX.

Ha3panus KOMIIOHEHTOB IEUCTBUN YMHOKEHUS, ACICHUS.

Tabnuunoe ymHoxkenue B npezenax 50. TabnuuHble cydyad YMHOXKEHUS, ACTICHUS
IpU BBIUMCICHUSIX M pernieHud 3anaad. I[lepeMecTUTeIbHOE CBOMCTBO YMHOMXKEHUS.
B3anMoCBs3b KOMIIOHEHTOB W pe3yJibTaTa JIEWCTBUS YMHOXKEHUS, JACHCTBHS JICTICHUS.
3anuce 83auMOC8sA3U MedAHCOY YMHOJICeHUeM U OelleHuemM ¢ HOMOWbI0 OYKEEHHbIX
pasencms suoaa*b=c,bea=c,c:a=b,c:b=a.

ObobwenHas 3anucv c8oOUCmM8 apupmemuieckux 0eucmeutl ¢ NOMoublo OYKGEeHHbIX
dopmyn:

a +b = b+ a— nepemecmumenvroe c80UCME0 CIOHCEHUS,

(a+b)+c=a+ (b+c)— couemamenvroe c60OUCMBO CIOHCEHUS,

a*b =D>b*a—nepemecmumenvroe c60UCMBO YMHONCEHUS,
(a+b)y—c=(a—c)+b=a+ (b—c)— seviuumanue uucna uz cymmol, a— (b +c)=a—>b
— ¢ — BblUUMAHUE CYMMbl U3 YUCTA,

HeunsBecTHBIN KOMIIOHEHT IEUCTBUS CIIOKEHHUS, JEUCTBUS BBIYUTAHMUS.

Haxoxnenue Hen3BeCTHOrO KOMIIOHEHTA CJIOKEHHU S, BBIUYUTAHUSL.

UucnoBoe BbIpaKEHUE: UYTEHHE, 3alUCh, BblUKCIeHUE 3HadeHus. [lopsmok
BBITIOJTHEHUS JIEUCTBUN B YKMCIIOBOM BBIPAKEHHUH, COACpPIKAIIEM JICHCTBUS CIOXKCHUS U
BBIYUTaHUs (CO CKOOKamu win 6e3 ckoOok) B npenenax 100 (He Gosiee Tpex NEUCTBUN).
HaxoxxaeHue 3HaueHUs] YMCIIOBOTO BhIpakeHHUs. PalioHalbHbIE MPUEMbl BBHIYMCIICHUMN:
HCIIOJIb30BaHUE TIEPEMECTUTEIIHHOTO CBOMCTBA.

TexkcroBble 3a1aun

UreHue, mpeAcTaBlICHHE TEKCTa 3aJayd B BUJIE PUCYHKA, CXEMbl WU JPYyrou
moxaenu. [lman pemeHus 3amadu B JBa JCHCTBUSA, BBIOOP COOTBETCTBYIONIUX IUIAHY
apu(pMETUICCKUX NEUCTBUM. 3aluch pENICHUs W OTBETa 3ajadu. PereHne TeKCTOBBIX
3a/lad Ha TPUMEHEHUE CMBICIA apU(PMETHIECKOTO IEUCTBUS (CIOKECHUE, BBIYUTAHUE,
YMHOX€HUE, AeneHue). Pacu€THplie 3aaun Ha YBEIIMUYEHHUE WM YMEHBIICHUE BEJIMYUHbI
Ha HECKOJBKO €IMHUI WJIM B HECKOJIbKO pa3. 3aluch OTBETA K 3ajlay€ U €ro mpoBepka
(popMynupoBaHue, NpoBEpKa Ha JOCTOBEPHOCTh, CIEAOBAHHUE IUIAHY, COOTBETCTBUE
MOCTaBJICHHOMY BOIPOCY). 3adauu ¢ OVK8eHHbIMU OAHHbIMU. 3a0auu HA HAXONCOEHUE
«3a0ymannoz2o yucnay. Ilocmpoenue cnocoboe peuieHus MeKCMOBLIX 3A0ay.
3Hakomcmeo ¢ 3a0auamu 102U4ecKo20 Xapakmepa u Cnocooamu ux peueHus.

IIpocTpaHcTBeHHbIE OTHOLICHUS U reoMeTprYeckne GUrypsol
PacnioznaBanue m u300paxkeHHEe reOMETPUUYECKUX (PUryp: TOUKa, MpsMas, MpsIMOU
yroja, jJoMaHasi, MHOrOyroyibHUK. IlocTpoeHue oTpe3ka 3aJaHHOM JIMHBI C IOMOIIBIO



auHelku. M3o0paxkeHue Ha KJIeT4aTod Oymare mpsiMOYroJibHUKa C 33JaHHBIMU JIJIMHAMU
CTOpPOH, KBaJIpaTa ¢ 3aJJaHHOM JUIMHOM CTOPOHBI. [[nMHa momaHou. M3Mepenue nnepumerpa
U300pKEHHOTO MPSMOYTOJbHUKA (KBaapara), 3alHucCh pe3yJbTaTa HU3MEPEHHs B
cantuMetpax. Ilepnenouxynsapuule npamvle. Ilepeceuenue ceomempuueckux guzyp.

MaremaTnuyeckast uHpopmauus

Haxoxnaenue, QopmyiaupoBaHue OJHOTO-ABYX OOIIMX TPU3HAKOB Habopa
MaTeMaTHYECKUX OOBEKTOB: YHCEll, BEJIMYMH, reoMeTpuueckux guryp. Kinaccuduxamus
O0OBEKTOB 1O 3aJlaHHOMY WJIM CaMOCTOSATEIbHO YCTAHOBJICHHOMY IPHU3HAKY.
3aKOHOMEPHOCTh B PSJIy YHUCEN, T'€OMETPHUUECKUX (GUTYp, OOBEKTOB MOBCEIHEBHOMN
KU3HU.

Bepnubsie (ucTuHHBIE) W HEBEepHbIC (JIOKHBIE) YTBEPKICHHS, COJEpKAIIUE
KOJIMYECTBEHHbIC, TPOCTPAHCTBEHHBIE OTHOIICHMS, 3aBUCUMOCTH MEX]y YUCIaMU WU
BenuunHamMu. KoHCTpyupoBaHHE YTBEPKICHUN C HCIOIB30BAHUEM CJIOB «KAXKIBIN»,

«BCEY.

PabGoTta ¢ Tabnuiamu: W3BJIIEYEHHWE W HCIOJb30BaHHE JJisi OTBETAa HAa BOIPOC
uHpopMaruu, TpeACTaBICHHOW B Tabnuie (Hampumep, TaOJUIBl —CIOXKEHUS,
YMHOXEHUsI, rpaduka 1eKypcTB).

Brecenne nmaHHBIX B TaONMILy, AOMOJTHEHUE MOJEeH (cxeM, H300pakeHui)
TOTOBBIMHU YHCJIOBBIMU JJAHHBIMH.

AnroputMmbl (MpUEMBI, TPAaBHUJIa) YCTHBIX M MUCHMEHHBIX BBIYUCIICHHUMN, U3MEPEHUH 1
MOCTPOCHUS TEOMETPUUECKUX QUTYp. Ynopsaoouennsiii nepedoop eapuanmos. Cemu TuHull.
Ilymu. Jlunetinvie, pazeemenennvie u yuxknuueckue areopummsl. Cocmasnenue, 3anuco u
8bINOJIHEHUE ANOPUIMOS PAZIUYHBIX BUO08B.

Ilepeso so3moorcnocmel.

Onepayus. Obvexm u pe3yiomam onepayuu.

Onepayuu nao npeomemamu, ueypamu, yuciamu. Ilpsmele u obpammusie onepayuu.
Ompvickanue Heu3gecmHuvlx: 00beKma onepayuu, BblNOJHAEMOU onepayuu, pe3yibmama
onepayuu.

[IpaBuna paboOThI C JIEKTPOHHBIMU CpEACTBAMU O0yUeHHUs (JIEKTPOHHOU (PopMmoit
y4eOHUKA, KOMIIBIOTEPHBIMU TPEHAKEPAMU).

YHUBEPCAJIBHBIE YUEGBHBIE I[EﬁCTBHH (HPOHEI[EBTI/I‘IECKI/IPI
YPOBEHD)

N3yuenne MareMaTuku BO 2  KJacce  CIOCOOCTBYET  OCBOCHHUIO  HA
MPOIE/ICBTUYECKOM  YPOBHE psiga  YHUBEpPCAIbHBIX  y4eOHBIX JIIEUCTBUU:
MO3HABATEIbHBIX  YHUBEPCAJIBHBIX  y4E€OHBIX  JCHCTBUN, KOMMYHUKATHUBHBIX
YHUBEPCAIBHBIX YYEOHBIX JIEUCTBHM, PETYIATUBHBIX YHUBEPCAIBHBIX yUEOHBIX
JICUCTBUI, COBMECTHOM NCSITCILHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIEC Y4eOHbIE HeHCTBUS
Ba3oBble Jornyeckue aeicTBUSA:

HaOII0JIaTh MaTEMaTUYECKHWE OTHOIIEHUS (4YacTb—l1iesioe, OOJIbIIe—MEHBIIIE)
B OKPY’KalOIleM MHPE;

XapaKTepU30BaTh HA3HAYCHHE M WCIOJIb30BAaTh MPOCTEUINE HW3MEPUTEIHHBIC



pUOOpPHI (CAHTUMETPOBAs JICHTA, BECHI);

CpaBHMBATh TIPYINNbl OOBEKTOB (YHCE, BEIMYUH, TEOMETPUUECKUX (QUTYD)
10 CAMOCTOSITEILHO BHIOPAHHOMY OCHOBAHUIO;

pacrpenensiTh (kiaccuUuIpoBaTh) 0ObEKTHI (UKCIIa, BEIMUYUHBI, TEOMETPUYCCKUE
(burypsbl, TEKCTOBBIE 33/1a4U B OJIHO JICCTBUE) HA TPYIIIIbI;

0OHapyKUBaTh MOJICIN T€OMETPUUECKUX (DUTYP B OKPYKAIOIIEM MHPE;

BECTH TOWCK PAa3UYHBIX pEIICHWA 3amadyn (pacué€THOM, C TEOMETPUUYECCKUM
COJIEp’)KAHUEM);

BOCITPOM3BOANTH TOPSIIOK BBITIOJHEHUSI JEUCTBUA B YWCJIOBOM BBIPOKCHUH,
coJiepKaIeM ICUCTBUS CIIOKEHHUS U BEIYUTAHUS (CO CKOOKaMU WiiH 0€3 CKOOOK);

YCTaHaBIMBATh COOTBETCTBHE MEXKJYy MATEMAaTHUUYECKUM BBIPAKCHHEM U €ro
TEKCTOBBIM OITUCAHUEM;

no10MpaTh MPUMEPHI, MOATBEPKIAIOIINE CY>KIEHUE, BBIBOI, OTBET.

Pa6ora ¢ undopmanmueii:

U3BJIEKaTh M HCIOJIb30BaTh WH(GOPMAIMIO, NPEICTABICHHYI0O B TEKCTOBOA,
rpaduyeckoi (pucyHoK, cxema, Tadauna) hopme;

yCTaHABIMBATh JIOTUKY Mepedopa BapHaHTOB ISl PEIICHUS MPOCTEUIINX
KOMOMHATOPHBIX 3a/1a4;

JIOTIOJTHSTH MOJIENN (CXEeMBI, N300pa)KEHNsT) TOTOBBIMH YHCIIOBBIMH JIAHHBIMHU.
KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE IeHCTBUSA:

KOMMEHTHPOBATh X0/ BEIYMCIICHHUIA,

OOBSCHSTH BHIOOP BETMYHMHBI, COOTBETCTBYIOIIEH CUTYAIIMH U3MEPCHHUS;

COCTaBJISITh TEKCTOBYIO 3aJlady C 3aJaHHBIM OTHOIIEHHEM (TOTOBBIM PEIICHUEM )
1o o0pasity;

UCII0JIb30BaTh MAaTEMAaTUYECKUE 3HAKU U TEPMUHOJIOTHUIO JIJISl OIUCAHUS CIOKETHOM
CUTYallUH, KOHCTPYUPOBAHUS YTBEPKACHHUM, BEIBOJIOB OTHOCUTEIBHO JJAHHBIX OOBEKTOB,
OTHOLIEHUS;

Ha3bIBATh YHUCJA, BEJIMYUHBI, FeOMETpUUYecKre (QUrypsl, odiaagaronie 3agaHHbIM
CBOMCTBOM;

3aMyChIBATh, YUTATh YUCIIO, YHCIOBOE BHIPAKCHUE;

MPUBOJUTH MPUMEPHI, WLTIOCTPUPYIONTUE apu(PMETHIECKOE JIEHCTBHE, B3aUMHOE
PacmoIoKEHUE TeOMETPUUIECKUX (DUTYD;

KOHCTPYHPOBATh YTBEPKIEHUS C UCTIOIH30BAHUEM CIIOB «KAXKIBII, «BCEY.

PerynsiTuBHble YHUBepcaJbHbIE Y4eOHbIE JeHCTBUS:

CJIEN0BATh YCTAHOBICHHOMY MpPAaBHWIIy, MO KOTOPOMY COCTaBJIEH psiJ YHUCEI,
BEJTUYNH, TEOMETPUUECKUX (DUTYP;

OpraHU30BHIBATH, Y4aCTBOBATh, KOHTPOJIUPOBATH X0/ U PE3YJIBTAT MAPHOUN pabOTHI
C MAaTEMATUYECKUM MATEPHUATIOM;

MPOBEPSTH MPABUIBHOCTH BBIUUCIIEHHUS C TIOMOIIBIO IPYTOro MprUEéMa BbIMOJIHEHUS
NEeUCTBUS, 00OpAaTHOTO JICUCTBUS,

HaXOJIUTh C IIOMOIIBIO YUUTENISI IPUIMHY BO3HUKIIIEH OMMOKHU WM 3aTPYyTHCHUS.
CoBMecTHAA 1eATEJILHOCTD:

MPUHUMATh TIPaBUjIa COBMECTHOU NEATEIHLHOCTH MpU paboTe B mapax, rpymnmax,
COCTABJICHHBIX YYUTEIIEM UJIM CAMOCTOSITEIIBHO;



y4acTBOBaTh B IMAPHOW M TIPYIIIOBOM paboTe ¢ MaTEMaTHMUECKUM MaTEpUaJIOM:
oOcyXJaTh Ledb JAEATEIbHOCTH, XOJ paboThl, KOMMEHTUPOBAaTh CBOU JICHCTBUS,
BBICJIyIIMBATh MHEHMsI JIPYTUX YYaCTHMKOB, TOTOBHUTH IpPE3EHTALMI0 (YCTHOE
BBICTYIUICHHUE) PEILEHUS WIIN OTBETA;

pelaTh COBMECTHO MaTEMATHUECKUE 3a/1a4 IOMCKOBOTO M TBOPUECKOI'O XapaKkTepa
(ompenenarh ¢ NOMOUIBIO U3MEPUTEIBHBIX HUHCTPYMEHTOB JJIMHY, ONIPEAEIATh BpEMS U
IPOJOJKUTEIBHOCT C MTOMOIIBIO YAaCOB, BBIOJHATh NPUKUIKY U OLEHKY pe3yJbTaTa
JNEUCTBUIN, U3MEPEHUN);

COBMECTHO C yYUTEJIEM OLICHUBATh PE3yJbTaThl BHIOJIHEHUS 0011 paboThI.

3 KJIACC
Yucjia v BeJIMYUHbI

Uucna B mpenenax 1000: udrenue, 3amuch, CpaBHEHHUE, IMPEICTABICHUE B BUJIC
CYMMBI pPa3psaHBIX cjaracMbiX. PaBeHCTBa M HEpaBEHCTBA: YTCHHE, COCTABJICHHE.
YBennueHue WM YMEHBIIICHHE YMCIIa B HECKOJIBKO pa3. KpaTHoe cpaBHEHUE YHCEIL.

Macca (e1rHHIIa MacChl — TpaMM), COOTHOIIIEHUE MEXTY KHJIOTPaMMOM U TPaMMOM,
OTHOIIEHUS «TsDKEJIee-Ierue Ha. ..», «TsDKeJIee-JIerde B. .. ».

CrouMoCTh (€aUHUIIEI — pyOJIb, KOTICHKA), YCTAaHOBJICHUE OTHOIICHHS «IOPOKE-
JENIeBIe Ha...», «IOpoKe-memieBiae B...». (COOTHOIIEHHWE «II€Ha, KOJIMYECTBO,
CTOMMOCTbB» B IIPAKTHUECKON CHTYaITHH.

Bpewmsi (emuamiia BpeMeHHW — CEKYyH[a), yYCTAaHOBIIGHHWE OTHOIICHHS «ObICTpee-
MEJUICHHEE Ha...», «ObIcTpee-MemiieHHee B...». COOTHOIEHWE «HA4yanio, OKOHYAHUE,
IPOJAOKUTEILHOCTD COOBITHS» B MPAKTUYCCKON CUTYAIIHH.

JlimHa (eAWHMIBI JUIMHBI — MHJUTUMETP, KHJIOMETp), COOTHOIIECHUE MEXITY
BEJIMYMHAMU B TIpeseiax Thicsan. CpaBHEHUE 0OBEKTOB 110 JTHHE.

[Tnomans (eaUHUIBI TUIOMAAM — KBAJAPATHBIA METp, KBaApPATHBIA CaHTUMETD,
KBaJIPaTHBIN ICIIMMETpP, KBaJApaTHbIH MeTp). CpaBHEHHE 0OBEKTOB I10 TUTOIIAIH.

Dopmyna. Dopmynvl niowaou u nepumempa npimoyeoivhuka: S =a *b, P = (a +
b) * 2. @opmynel nrowaou u nepumempa keaopama: S =a *a, P =4+ a.

Dopmyna nymu s = v * t u ee ananoeu. gopmyra cmoumocmu C = a * x, hopmyna
pabomert A =w *t u 0p., ux 0006WeHHAs 3anUCb ¢ NOMOWbIO hopmynvl a = b * c.

Habnwoenue 3asucumocmeni mexicoy eeauyvunamu, ux QUKCUpOBaHUue ¢ NOMOUbIO
maboauy u gopmyn. Ilocmpoenue mabauy no gopmyram 3asucumocmeti u Gopmyin
3asucumocmetl no madaUYam.

Ilepemennas. Boipascenue c nepemenHoll. 3Hauenue 8blpaxiceHus ¢ nepemeHHou.

Apudmeruyeckue 1eHCTBUSA

VYcTHBIE BBIYHCICHUSA, CBOIMMBIE K AeWcTBUsAM B mipeaenax 100 (tabmmunoe u
BHETA0JIMYHOE YMHOXEHUE, JIeJICHUE, ISUCTBUS C KPYTJIBIMU YUCIIAMHU).

[TuceMmenHoOe cioxxeHue, Beruntanue uncen B npeaenax 1000. JlefictBus ¢ yncinamu
Ouml.

[TuceMeHHOE YMHOXEHHUE B CTOJIOMK, MTUCbMEHHOE JIeJICHHE yTrojkoM. [lucbmenHoe
YMHOXEHHUE, JieJeHne Ha ofHo3HauHoe yucio B mpenenax 100. IIpoepka pesyinbTara
BBIYMCIICHUS (TIPUKHUIKA WM OIEHKA pe3ylibTata, oOpaTHOE IeWCTBHE, MPUMEHEHUE
aJIrOpUTMAa, UCIOJIB30BAHUE KAIBKYISATOPA).



[lepemecTuTenbHOE, COYETATEIBHOE CBOWCTBA CJOXKCHUS, YMHOXEHUS IIpU
BBIYUCJICHUSX.

Obobwennas 3anucb c8OUCME ApUpPMemuueckux 0eucmeutl ¢ NOMowblo OYKGEeHHbIX
dopmyn:

a*b =>be*a— nepemecmumenvroe c80UCMBO YMHONCEHUS,

(a*b)ec=ac-(be*c)— couemamenvHoe c80UCMBO YMHONMCEHUS,

(@ + b) »c=a-°c+ b c— pacnpederumenvroe c8OUCMEO YMHONCEHUs
(ymHOOIMCEHUE CYMMBL HA YUCTO),

(a+b)—c=(a—c)+b=a+ (b—c)— seviyumanue uucna uz cymmol, a — (b + c) =
a — b — ¢ — evluumanue cymmol u3 yucia,

(a+b):c=a:c+b:c— denenue cymmol Ha yucno u op.

Haxosxenne Hem3BeCTHOrO KOMIIOHEHTA apU(PMETHIECKOTO JISHCTBHUSI.

Ypasnenue. Kopenv ypasuenus. Mnoowcecmseo «kopueil ypasnenus. CocmasHvle
VpasHeHuUs1, c800sAWUecs K yenouke npocmolx (6uoa a +x =b,a—x=b,x—a=b,a*x =
ba:x=bx:a=b>b

[Topsimox nelcTBUN B YUCIOBOM BBIPaKEHUHW, 3HAYCHUE YHMCIIOBOTO BBIPAKEHUS,
COJICPIKAIIleT0 HECKOJBKO JEUCTBUN (CO CKOOKaMHU Wi 0€3 CKOOOK), C BBIUMCICHUSIMU
B nnpeaenax 1000.

OnHOpOTHBIC BEJTMYHUHBI: CJI0KEHNE U BRIUNTAHUE.

TexkcrToBble 3a1a4n

PaGota ¢ TekcTOBO# 3adaueii: aHaJIW3 JAaHHBIX M OTHOIICHWUH, MPEICTaBICHUE Ha
MOJIeNY, TIJITAHUPOBAHKME XOJa PEIICHUs 3a7a4d, perieHne apuhMeTUIECKUM CIIOCOOOM.
3amaun HAa TIOHMMAaHHWE CMbICTA apU(PMETUYCCKUX ACUCTBUN (B TOM YHUCIE JIEICHUSC
OCTaTKOM), OTHOIICHHH  («OOJIBIIIE-MEHBIIIE  HA...», «OOJBIIC-MEHBIIEC B...»),
3aBUCUMOCTEN («KYIUIA-TIpOJIakay, pacy€éT BpPEMEHH, KOJUYECTBA), HAa CpaBHEHHUE
(pa3HOCTHOE, KpaTHOE). 3amuch pelIeHUs] 3aJaud 10 JSHCTBUSIM M C TOMOIIBIO
YUCJIOBOTO BhIpakeHUs. [IpoBepka pelieHus u olieHKa MoJy4eHHOTO pe3ynbTaTa. 3adauu
HA HAXO0JICOeHUe Yucel no uUx Cymme u pasHoCcmiu.

JloJ1s1 BETMYMHBL: MTOJIOBUHA, TPETh, YETBEPTh, MATAs, JIECITast YACThB MPAKTUIECKON
cutyaruu. CpaBHEHHE J10JIeH OJTHOM BEJIMUUHBI. 3a/1a4l Ha HAXO0XIEHHUE 10U BEJTUYHHBI.

IIpocTpaHcTBeHHbIE OTHOLIEHUS U TeOMeTpUUYecKre GPUrypbl

KonctpyupoBanue reomerpudeckux ¢uryp (pa3Ouenue ¢urypsl Ha YacTH,
cocTaBlieHUuE PUTYpHI U3 YacTeil).

[lepumerp MHOTOYrOJIBHUKA: HM3MEPEHHE, BBIYHCIECHUE, 3allUCh PaBEHCTBA.
W3mepenue miomaam, 3annuch pe3yabTaTa U3MEPEHUs B KBaJAPAaTHBIX CAHTUMETPAX.

Boruncnenue miomanyM npsMoOyrojbHUKa (KBajapaTa) C 3aJaHHBIMH CTOPOHAMH,
3aluch paBeHCTBa. M300pakeHne Ha KieTyaTod Oymare MpsSMOYTOJIbHUKA C 3aJaHHBIM
3HaYeHHeM Iuomaau. Ilpeobpasosanue ¢ueyp Ha naockocmu. Cummempusi pueyp
omuocumenvHo — npamou. Queypvl, umeowue ocv  cummempuu. Ilocmpoenue
CUMMEMPUYHbIX u2yp Ha Kiemuamou oymaee.

MaremaTuuyeckast ”H(popManus
Kinaccudukanust 00beKTOB 10 IBYM ITPU3HAKAM.
BepHbie (MCTMHHBIE) UM HEBEpHbIC (JIOKHBIE) YTBEPXKACHUS: KOHCTPYHPOBAHHUE,



npoBepka. Jlornueckue paccykJI€HUs CO CBSI3KAMH «ECIH ..., TO ...», KIIO3TOMY»,

«3HAYUT.

W3BneueHne W UCMOJNb30BaHWE JUIsl  BBINOJIHEHUS 3aJaHuid  uHdOpMmanuwu,
NPEACTaBICHHON B TaOJMIIAX C JaHHBIMU O peajbHBIX IMpolleccax U SIBICHUSAX
OKpY>Kalolllero Mupa (Hampumep, paclrcaHue YPOKOB, JIBHIKEHUsI aBTOOYCOB, MOE3]I0B),
BHECCHHE JJAHHBIX B TAOJIHITY, TOTIOJTHCHUE YEPTEKa JTAaHHBIMHU.

®opMaanM30BaHHOE OMMCAHUE MOCIEAOBATEIIBHOCTU AEHCTBUN (MHCTPYKIUS, TUIAH,
CXema, AITOPUTM).

CronbuaTas quarpaMma:; 4Te€HUE, UCTIOJIb30BAaHUE JAHHBIX JIUIS PEIICHUS YUYeOHBIX U
MPAKTUIECKUX 3a]a4.

ANTOPUTMBI H3yYCHUS MaTepUalia, BBITIOJHEHUS 00YUYaIOUX U TECTOBBIX 3aJJaHUHA
JIOCTYITHBIX S3JICKTPOHHBIX CPEJCTBAX OOy4YeHHS (MHTEPAKTUBHON OCKE, KOMITBIOTEPE,
JIPYTUX YCTpPOMCTBAX.

Ilycmoe muooicecmgo u e2o obozunauenue: D. Pasnvie muoocecmsa. Juacpamma
Dunepa — Benna.

Iloomnoowcecmeo. 3naxu < u & Ilepeceuenue mnodicecms.

3nax M. Ceoticmea nepeceuenus muodcecms. OQbveounenue MHoxcecms. 3HaK .
Ceoticmea 00beOuHeHUss MHOMICECMS.

Knaccugpurayua snemenmos muodxcecmea no ceoucmsy. Ynopsoouenue u
cucmemamusayusi ungopmayuu 8 CnpasgoyHou aumepamype.

Pewenue 3a0au ma ynopsoouennvlii nepebdop 6apuanmos ¢ nomowplo maodoauy u
o0epesa 803MOACHOCEN

VYHUBEPCAJIBHBIE YUEBHBIE JIEMCTBUSA

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
Ba3oBble JJoruyecKkue M uccjaeaoBarejbcKue 1eiicTBUA:

CpaBHMBAaTb MAaTE€MaTU4YeCKUE OOBEKThl (YHMCIIa, BEJIUYUHBI, I'€OMETPUUYECKUE
(buryps);

BbIOMpaTh ~ MPUEM  BBIYUCICHUSA,  BBINOJHEHUA  JCHCTBUS,

KOHCTPYHPOBATh T€OMETPUUYECKUE (PUTYPBI;

KJIacCUPUIUPOBATh OOBEKTHl (UMCIa, BEJIUYUHBI, TEOMETPUYECKHE (UTYPHI,
TEKCTOBBIC 33J]Ja4M B OJIHO JICUCTBHUE) 110 BHIOPAHHOMY MPU3HAKY;

MPUKUABIBATH pa3Mephl (GUTYPHI, €€ FIIEMEHTOB;

[OHMMAaTh CMBICII 3aBUCUMOCTEM M MAaTEMaTUYECKUX OTHOLICHUMH, OIHMCAHHBIX
B 3aJ1a4e;

pasnuyaTh U UCIIOJIb30BaTh Pa3HbIE IPUEMBI U aJITOPUTMBbI BEIYHMCIICHHUS,

BbIOMpaTh METOJ pelleHHs (MOJIEIMPOBAHUE CHUTYyallMd, IEepedop BapUAHTOB,
UCIIOJIb30BaHUE AJITOPUTMA);

COOTHOCUTh Hayaylo, OKOHYAHHUE, MPOJOJIKUTEIBHOCTh COOBITHSI B MPAKTUYECKOU
CUTYalUH;

COCTaBIISITh PSA 4HCEN (BEIMYMH, T€OMETPUUYECKUX (UTYP) MO CaMOCTOSITEIBHO
BbIOpaHHOMY ITPABUILY;

MOJEJIMPOBATh NPEIJI0KEHHYIO IPAKTUYECKYIO CUTYaLIHIO;

YCTaHaBIMBATh IMOCIEAOBATEIBLHOCTh COOBITHI, JEHCTBHI CIOKE€Ta TEKCTOBOM
3aJa4u.



Pa6ora ¢ unpopmanueii:
YUTaTh UHPOPMALINIO, IPEJCTABICHHYIO B pa3HbIX opMax;
U3BJIEKaTh U MHTEPIPETUPOBATh YUCIOBBIE JIAHHBIE, MPEJCTABICHHBIE B TaOIHIIE,
Ha HarpaMMme;
3aMoJHATh TaOJMUIBl CIOKEHHSI U YMHOKEHHUS, JAOINOJHATh JAaHHBIMU YEPTEK;
YCTaHABJIMBATh COOTBETCTBUE MEXKY PA3TUYHBIMU 3aMUCSMU PEUICHUS 3a]a4H;

UCIOJIb30BaTh  JIOMOJIHUTENIbHYIO  JIUTepaTypy  (CIPaBOYHUKH,  CJIOBApH)
JUTSl YCTAHOBJICHUS U TIPOBEPKU 3HAUCHHS] MATEMATUYECKOTO TEpMUHA (TTOHSTHS).
KoMMyHHKaTHMBHbIE YHHBEpPCAJIbHbIE Y4eOHbIE HeiCTBHS:

HCIIOJB30BaTh MAaTEMAaTHYECKYI0) TEPMHHOJIOTHIO ISl ONHMCAHUS OTHOIIEHUH U
3aBUCUMOCTEH;

CTPOUTH PEYEBBIE BBICKA3bIBAHUS [JIsl PEUIECHUS 3a]ay, COCTAaBJISITh TEKCTOBYIO
3a/auy;

OOBSACHSTH HAa NMPUMEpPaX OTHOIIECHUS «OOJbIIe-MEHbIIE Ha...», «00bllIe-MEHbIIIE
B...», KDAaBHO»;

UCIIOJIb30BaTh MATEMATHUYECKYI0 CHMBOJMKY JUISI COCTABIEHHUS YHMCIIOBBIX
BBIPAKCHUMU,

BbIOMpATH, OCYIIECTBISATh MEPEX0J] OT OJHUX €IUHMI] WU3MEPEHUs BEIUYUHBI
K IPyTHUM B COOTBETCTBUU C IPAKTUYECKON CUTYyAIUEH;

y4yacTBOBaTh B OOCYXJIEHUM OHIMOOK B XOJE€ UM pe3yjibTaTe BBIIOJIHEHUS
BBIYUCJICHUS.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS:

MPOBEPATh XOJI W pE3YyJbTAaT BHINOJHEHUS JIUCTBUS,

BECTH MTOUCK OIMMUOOK, XapaKTePU30BaTh UX M UCIIPABIISATH;

dbopmynupoBaTh OTBET (BBIBOJ), MOATBEPXKIATh €ro OOBSICHEHHWEM, pacu€Tramu;

BbIOMpAaTh MW KCIOJB30BaTh pa3IUyHble MPUEMBI TPUKUAKK U POBEPKU
PaBUILHOCTH BBIYUCIICHUS, POBEPATH MOJHOTY U MPABUIBHOCTD 3aMOJHEHUs TabJIuUIL
CJIO’KEHUS, YMHOXKEHUS.

CoBMecTHAsI I€ATEJNbHOCTD:

pu paboTe B TPYNIIE WA B TIape BBITOIHSITH MPEIOKEHHBIC 3a1aHusl (HaXOIUTh
pa3HbIe PEIICHUS, OMPEACIATh C IMOMOIIbIO IU(POBBIX W AHAIOTOBBIX MPUOOPOB,
U3MEPUTEIBHBIX UHCTPYMEHTOB JIJIUHY, MacCy, BpeMsi);

JIOTOBAPUBATHCS O pacCIpeieTICHIN 0053aHHOCTEH B COBMECTHOM TPY/I€, BBITIOJIHSTH
pOJIM PYKOBOJUTENSI WIM MOJYUHEHHOTO, CAEPKAHHO MPUHUMATh 3aMe4aHusi K CBOEH
pabore;

BBINIOJIHATh COBMECTHO MPHUKUIKY U OIEHKY pe3yJbTaTa BBIMOJHEHUS OO0IIeH
paboThI.

4 KJIACC
YucJa u BeJTHYMHBI
Uucna B mnOpedenax MWUIMOHA: UTEHUE, 3alldCh, MOPA3pPAIHOEC CpPaBHEHUE
ynopsigoueHne. Yucno, Oonblliee WM MEHBINEE JTaHHOTO YHWCIIA Ha 33JaHHOE YHCIIO
pa3psaHBIX €AUHULL, B 3aJJAHHOE YHCIIO Pas3.
Benmuuunsl: cpaBHeHHE 00BEKTOB 10 Macce, JUTHMHE, TIIOMAAN, BMECTHMOCTH.



EauHUIBI MAacChl U COOTHOLIEHUS MEXKy HUMU: — IIEHTHEDP, TOHHA.

Enunuiel BpeMenu (CyTKH, HEJENsl, Mecsll, TOJl, BEK), COOTHOLIECHUSI MEXIY HUMHU.
Enuaunel qivHsl (MUJUIUMETP, CAaHTUMETP, ACLHUMETP, METp, KUJIOMETp), MUIOMIaau
(kBapaTHBIA  METp, KBAAPATHBIA CAHTUMETP), BMECTUMOCTU (JUTpP), CKOPOCTH
(KMJIOMETpHI B Yac, METPbl B MUHYTY, METPhI B ceKyHy). COOTHOILIIEHUE MEXKIY

eauHunamu B npenaenax 100 000.

JloJis BeMUYMHBI BpEMEHU, MACCHhI, JTHHBI.

Ckopocmb conudicenusi u CKOpocmos yoaneHus: 08yX 00beKmo8 Npu pasHOMEPHOM
00HOBpEeMEeHHOM O8udcenuy. Dopmynvl CKOpOCMU CONUNCEHUA U CKOPOCU YOANeHU.
Veon, = Vit Vo u vy = v; — vo. Qopmynvl paccmosnus d medcoy 08yMs pasHOMepHO
OBUCYWUMUCST 0OBEKMAMU 8 MOMEHM 8peMeHU t OISl 08UdCeHUsl Hagempedy opye Opyey
(d =sy— (vi + vy) *t), 8 npomusononodxcuvlx nanpasienusx (d = so + (v; + v;) * t),
80020HKY (d = sg - (v; — V) * t), ¢ omcmasanuem (d = sy — (v; — v3) * t). Dopmyna
0O0HOBPEMEHHO20 OBUNCCHUS S = Vegy ® Loemp.

ApudmMerndeckue 1eicTBUA

[TucbMeHHOE COXKEHUE, BRIUMTAaHUEe MHOTO3HAUHBIX YUCEN B MpeAesiax MUJIMOHA.
[lucbMeHHOE  YMHOXEHUE, JeJIeHHME MHOIO3HA4YHbIX YHUCEI Ha  OJHO3HAYHOE
(nBy3HnauHoe) uucio B npeaenax 100 000. denenue ¢ ocTaTKOM. Y MHOXXEHUE U JICTICHUE
Ha 10, 100, 1000.

CpoiicTBa apu(pMEeTHUECCKUX IEUCTBUIM M UX IPUMEHEHUE Il BhrumcieHui. [Touck
3HAYEHHUS YMCIOBOIO BBIPAYKEHHUS, COAEPKALIEr0 HECKOJBKO AeHcTBUN B mpenenax 100
000. ITpoBepka pe3ysbTaTa BBIYUCIEHHUH, B TOM YUCIIE C IOMOILBIO KaJIbKYJISATOPA.

PaBeHcTBO, coneprkalee HEM3BECTHBIN KOMIIOHEHT apu(METHYECKOro ACHCTBHUS:
3aMuch, HAX0XKICHNE HEM3BECTHOTO KOMITOHEHTA.

YMHOKEHUE U JeNIEHUE BEJIMYMHBI HAa OHO3HAYHOE YHCIIO.

Uzmepenus u opobu. HaxoowcOenue uacmu uucna, 4ucia no e2o 4acmu u 4acmu,
KOMOpY10 00HO 4UCl1o cocmaeisem om opyeoco. Haxoowoenue npoyenma om uucna u
YUCIa no e2o npoyeHmy.

Cnoorcenue u gviuumanue 0pooet ¢ 00UHAKOBLIMU 3HAMEHAMENAMU.

IIpasunvuvie u menpasunvhvlie Opobu.  Hepasencmeo. Muoscecmseo pewienuti
HepaseHcmea. 3Haku 6 HepaseHcmeax. Pewenue npocmeuuiux HepageHcms Ha
MHOJCECmEe YeblX HeOMPUYAMEIbHbIX YUCET ¢ NOMOUWBIO YUCTOB020 TVUA.

TexkcroBbIe 32124

PaGota c TekcToBOI 3a7auei, pelieHne KOTOPOH COACPKUT 2—3 NEHCTBUS: aHAJN3,
Ipe/CTaBICHUE HAa MOJICNH, TUIAHUPOBAHUE W 3allUCh PEIICHUs, MPOBEpKa PEIICHUs U
oTBeTa. AHAJIM3 3aBUCHUMOCTEH, XapaKTEpU3YIOIINX MPOLECCHI: ABMKEHHUS (CKOPOCTbD,
BpeMsi, NPONACHHBIN MTyTh), pabOTHl (IIPOU3BOIUTEIBHOCTD, BpEeMs, 00bEM pabOThI),
KYIUTU-TIPOJaXu (LleHa, KOJMYECTBO, CTOMMOCTh) U PEIICHNE COOTBETCTBYIOIIMUX 3a]aY.
3ajaun Ha YCTAHOBJIGHME BpPEMEHHM (Hauyajo, MPOJOKUTEILHOCTh U OKOHYAHHE
coObITHS), pacyéTa KOJMYECTBA, pacxo/a, U3MEHEHHs. 3aJaud Ha HAXOXICHUE OJH
BEJIMYMHBI, BEJIUYUMHBI O €€ paoie. Pa3Hble crnocoObl pelieHus] HEKOTOPhIX BHUIOB
U3y4YeHHBIX 3371a4. OpopMiieHrEe pPelIeHUs 110 ASHCTBUSAM C TOSICHEHUEM, TI0 BOIIPOCaM, C
MOMOIIIBIO YHCIIOBOTO BBIPAKEHUS.

3aoauu na 00HOBpeMeHHOe pPABHOMEpPHOEe O08UJdICeHUe 08YX 00beKmos (Hascmpeuy
opye Opyey, 6 NpOMUBONONONCHBIX HANPAGIEHUAX, B0020HKY, C OMCMABAHUEM):
onpeoenenue paccmosnus Mexicoy HUMU 8 3A0AHHLIL MOMEHM 6PeMeHU, 8peMeHU 00



ecmpeyu, CKopocmu coOnudxiceHust (Yoanenus,).

3a0auu ma eviuucienue NIOWAOU NPAMOY2OTbHO20 MPEY2OIbHUKA U nioujaoel
Queyp.

IIpocTpancTBeHHBbIE OTHOLIEHUS M reoMeTpUYeckne GUrypsbl

Harnsinable npeacTaBieHus 0 CHMMETPUU.

OKpyXHOCTb, KpYT: paclio3HaBaHUE U H300pakeHue. [locTpoeHme OKPY>KHOCTH
3agaHHoro paauyca. [locTpoeHne H3y4EeHHBIX T€OMETPUUYECKHX (UTYp C TOMOIIBIO
JUHEWKH, YrOoJbHHUKA, UUpPKyJas. Pasnuuenwe, Ha3pIBaHWE MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Quryp (Temn): map, Kyo, HMIUHAP, KOHYC, TUpaMua.

KonctpynpoBanue: pasbuenue ¢urypel Ha MNpSAMOYTOJIbHUKM (KBaapathl),
cocTaBiieHHE (PUTyp U3 IPSIMOYTOJILHUKOB MJIM KBAJAPATOB.

[lepumerp, muomaab (QUIYypbl, COCTABICHHON M3 ABYX-TPEX MNPSIMOYTOJIbHHUKOB
(xBanmpatoB). VYenwr. Pazeepmymoiii  yeon. Cmeodicuvlie U 8epmUKATIbHble  Veilbl.
lIpsamoyeonvHblii mpey2onbHUK.

MaremaTuuyeckast ”H(popManus

Pabota c yTBepx’ACHUSIMU: KOHCTPYHPOBAHUE, TPOBEPKA HICTUHHOCTH.

CocraBneHue 1 MpoBEPKa JIOTHUECKUX PACCYKIECHUN NIPU PELICHUH 3a/1a4.

JlanHple O peanbHBIX MpoIleccax M SBIEHUSAX  OKPYXKAIOIIEro  MUpa,
Ipe/ICTaBICHHbBIC Ha IUarpaMMax, cxeMax, B Tabnunax, rekcrax. COoop MaTeMaTHUeCKUX
JTaHHBIX O 33/JlaHHOM OOBeKTe (4Hcie, BeIMuuMHEe, reomerpuyeckoil ¢urype). [loumck
uHbOpMallul B CIOPABOYHOW JIMTEpaType, HHTEpHEeTe. 3amnuch HHPOpMAIU B
peIoKEHHON TabuIle, Ha CTOJIOUATOM [uarpamme.

JlocTynHbIE  BJIEKTPOHHBIE CpEACTBA OOydYeHHs, MOCOOMs, TPEHAXKEPBL, UX
UCIOJIb30BaHUE TI0JT PYKOBOACTBOM IeJarora u camoctosreiabHoe. [IpaBuna 6e3onacHoi
paboTHl C AIEKTPOHHBIMU MCTOYHHKAMH MHQOpMAIUK (3JeKTpoHHas (opma yueOHUKa,
AIIEKTPOHHBIE CJIOBAapH, 00pa30BaTelIbHbIE CAWThl, OPUEHTUPOBAHHBIE HA O0YUYaIOIIMUXCA
HayajJbHOI0 0011IeT0 00pa3oBaHuUsl).

AJTOPUTMBI PEIICHHS] U3YUYEHHBIX YUEOHBIX U IPAKTUYECKUX 3a/au.

YHUBEPCAJIbHBIE YUEBHBIE JIEVICTBUS

N3ydenne maremMaTtuku B 4 Kiacce CocOOCTBYET OCBOSHHIO Psijia YHUBEPCAIbHBIX
yu4eOHBIX  JCMCTBMIA: TO3HABATENBHBIX  YHHMBEPCAJIbHBIX  Y4YEOHBIX  JICHCTBUH,
KOMMYHHMKATHUBHBIX ~ YHHUBEpPCAIbHBIX  Y4eOHBIX  JCHCTBHIA, PEryJIATUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHIA, COBMECTHOM JEATEILHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBUS
Ba3oBble JJoruyeckue u uccjeaoBarejbCcKHue T1eHCTBUSA:
OPUEHTHUPOBATHCS B M3yUYCHHON MaTEMaTHIECKON TEPMUHOJIOTHH, UCTIOIh30BaTh €B
BBICKA3bIBAaHUSAX M PACCYKICHUSX;
CpaBHUBATh MaTeMaTHYECKHE OOBEKTHl (YHCIIa, BEIWYUHBI, TEOMETPUUYECKHE
(burypsl), 3aMUCHIBATh MPU3HAK CPABHCHUS,
BBEIOMPATh METOJ PEIICHHUS] MaTeMAaTHYeCKOW 3ajadul (aJrOpUTM JEHCTBUS, TIPUEM
BBIYHCIICHUS, CITOCOO PEIICHHSI, MOJCITMPOBAHNE CUTYAIINH, TTIEpeOOp BAPHAHTOB);
oOHapyXMBaTh MOJCIM HU3YYCHHBIX TE€OMETPUYECKUX (HUTYp B  OKpYKaloIeM
MUDE;



KOHCTPYMPOBaTh I'€OMETPUUECKYIO (pUrypy, oOiaiarollyto 3aJaHHbIM CBOMCTBOM
(OTpe30K 3aJaHHON [JUHBI, JIOMaHas ONpPENENEHHOM MJIMHBI, KBajApaT C 3aJlaHHbIM
IEPUMETPOM);

KJIACCU(PUIMPOBATH OOBEKTHI IO 1—2 BHIOPAHHBIM ITPU3HAKAM;

COCTaBIISITh MOJZIEJIb MaTEMAaTUYECKOM 3aJaud, NpPOBEpsTh €€ COOTBETCTBHE
YCIIOBHSIM 3a]1a4H;

OTpEeNATh C MOMOIIBI0 IMU(GPOBBIX M AHAJIOTOBBIX MPUOOPOB: MacCy MpeaMmeTa
(2MEKTpPOHHBIE W THUPEBBIE BECHI), TeMIlepaTypy (IpalyCHHUK), CKOPOCTb JBUKEHUS
TPaHCIOPTHOTO CPEICTBA (MAKET CIMAOMETPA), BMECTUMOCTb (U3MEPUTEIIBHBIE COCY/IBI).

Pabora c undopmanmeii:

IpECTaBISATh HH()OPMALIUIO B pa3HbIX (hopMax;

U3BJIEKATh M UHTEPIPETUPOBATh MHGOPMAIIMIO, MPEACTABICHHYIO B TaOJHIlE,HA
Jarpamme;

UCIIOJIb30BaTh CIIPABOUYHYIO JIMTEpPATypy MJs MOMCKAa MH(OpMaLMM, B TOM YUCIE
WHTepHET (B YCIOBUSIX KOHTPOJIUPYEMOTO BBIXO/IA).

KomMMmyHuKkaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIE AeCTBUS

MCI0JIb30BaTh MAaTEMATUUECKYIO TEPMUHOJIOTHIO JJIs 3alIUCH PEIIEHUS IPEIMETHON
WJIY MPAKTUYECKOU 3a/1a4u;

IPUBOJNUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEPKIACHUS WUIM ONPOBEPKEHUS
BBIBO/IA, TUIIOTE3bI;

KOHCTPYHUPOBATh, YATATh YNCIOBOE BHIPAXKECHHUE;

ONMCHIBaTh  IPAKTHUYECKYKD  CHUTyallM0 C  HCIOJIb30BAHHEM  H3YYEHHOU
TEPMHHOJIOTHH;

XapaKTepU30BaTh MATEMATUYECKUE OOBEKTHI, SIBJICHUSI U COOBITHS C NOMOUIBIO
U3YYEHHBIX BEJIMYUH;

COCTaBJISATh MHCTPYKIIMIO, 3AIIUCHIBATh PACCYXKICHUE;

MHULMUPOBATh OOCYXJAECHHUE Pa3HBIX CIIOCOOOB BBIMOJIHEHMS 3a/laHusl, IOUCK
OIIMOOK B PEIICHUHU.

PeryjsiTuBHBIC yHUBEpCAaJIbHbIE y4eOHbIE NelCTBUS

KOHTPOJMPOBaTh  NPaBWJIBHOCT M TMOJHOTY  BBIIOJIHEHUS  aJIrOpUTMa
apu(MEeTHIEeCKOTo NeUCTBHSI, PEIICHUS TEKCTOBOW 3a7[a4d, TIOCTPOCHUS TE€OMETPHIECKON
burypsl, U3MepeHus;

CaMOCTOSITEJIBHO  BBIIIOJIHATh NPUKUIAKY W OLEHKY pe3yJibTata H3MEpEHUl;
HAXOAHUTb, UCIPABIATH, TPOTrHO3UPOBATh OLIMOKH M TPYIHOCTH B PEIICHUU

yueOHOM 3aJauH.

CoBMmecTHas1 1eSITEJILHOCTD

y4acTBOBaTh B COBMECTHOM JESATEIBHOCTU: JIOTOBAPUBATHCS O CIIOCOOE peLICHMS,
pacnpenenaTb paboTy MeXxay 4jieHaMH TPYIIbl (HallpuMep, B Cilydae pelIeHus 3a1ad,
TpeOyromux nepedopa OOJBIIOrO KOJIMYECTBA BAapUAHTOB), COIJIACOBBIBATH MHEHUS
B XO7I€ MTOMCKA JI0Ka3aTeIbCTB, BBIOOpA pallMOHAILHOTO CII0C00a;

JOTOBApUBATHCA C OAHOKJIACCHUKAMU B XOJI€ OpPraHM3allMH MPOEKTHOW paboThI
C BEJMYMHAMU (COCTaBJICHHE PACIHCAHMS, IMOACYET JIEHEr, OLEHKAa CTOMMOCTH M
MOKYIIKH, TPUOIMAKEHHAS OLIEHKA PACCTOSIHUN M BPEMEHHBIX HHTEPBAJIOB, B3BEILIMBAHUE,
U3MEpEeHHe TEeMIEpaTypbl BO3JyXa M BObl), FeOMETpHUUYecKMMH (urypamu (BbIOOp
dopMbI U neTanel mpu KOHCTPYMPOBAHHUH, pacu€T W pa3MeTKa, MPUKHUAKA M OLEHKa



KOHEYHOTO pe3yJIbTaTa).

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O MATEMATHUKE

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPaMMbI TI0 MaTeMaTHKE Ha YpPOBHE
HAYaJIBHOTO 00IIEero 00pa3oBaHusl JOCTUTAIOTCS B CIIMHCTBE YUCOHOMN U BOCITUTATEIIHHOM
JCSITEIBHOCTH B COOTBETCTBHH C TPAUIIMOHHBIMU POCCUHCKUMH COIMOKYJITYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, IIPUHSITHIMU B OOIIICCTBE MPABHJIAMH U HOPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT IMpOIECCaM CaMOIO3HAHUS, CAMOBOCHUTAHUS W
camopa3BuTHs, (GOPMUPOBAHHS BHYTPCHHEH TTO3UITUH JINIHOCTH.

B pesynbraTe n3ydeHuss MaTEMAaTHKH Ha YPOBHE HA4aIbHOTO 00IIEro 00pa3oBaHMs
y oOyuatomerocst OyayT chopMUpOBaHbI CIEIYIONTUE TUIHOCTHBIC PE3YIbTATHI:

OCO3HaBaTh HEOOXOJAUMOCTh U3YUCHUS MAaTEMATHUKH JIJIS aJalTalluy K KU3HESHHBIM
CUTYaIlsM, JUISI Pa3BUTHS OOIMIEH KyJIbTYpPhI YEJIOBEKAa, CIHOCOOHOCTH MBICIHUTH,
paccyX1aTh, BBIIBUTATh MPEIOI0KEHUS U IOKA3bIBAThH WJIM ONPOBEPTaTh HX;

HNPUMEHSTh MpaBWIa COBMECTHOW JEATEIBHOCTH CO CBEPCTHUKAMH, MPOSIBIIATH
CHOCOOHOCTH JIOTOBAPUBATHCS, JTMIUPOBATH, CJICJ0BATH YKA3aHUSIM, 0CO3HABATH JIMYHYIO
OTBETCTBECHHOCTh U OOBEKTHBHO OIICHUBAThH CBOM BKJIAJl B OOIIMI pe3yJIbTarT;

OCBaMBaTh HABBIKM OpraHM3alud OE30MacHOr0 MOBEICHHS B MH(POPMAIMOHHOM
cpere;

IPUMEHSITh MATEMATUKy I PEIICHUs MPAKTUYECKUX 3aJa4 B ITOBCEJIHEBHOM
KU3HU, B TOM YHCJIC TPH OKA3aHWU ITOMOINM OJHOKJIACCHUKAM, IETAM MJIQJIIIETO
BO3pacTa, B3POCIIBIM U ITOXKHIIBIM JTFOJISIM;

paboTaTh B CHUTYyalHsX, PACHIMPSIONIUX OIMBIT TPUMEHEHUS MaTeMaTHYCCKUX
OTHOIIICHHUI B PEAJIbHOW JKU3HHU, TIOBBIIIAIOIIMX HHTEPEC K MHTCIUICKTYAIbHOMY TPYILY U
YBEPEHHOCTh CBOMX CHJIAX NP PEIICHUH MOCTABJICHHBIX 3a/1a4, YMEHHE ITPEO0JICBATh
TPYAHOCTH;

OIICHWBATH MPAKTUICCKUEC U yUCOHBIC CHUTYallMd C TOYKH 3PCHHUS BO3MOXKHOCTH
NPUMEHCHHUST MATEMATUKH JUIS PAIMOHAIBLHOTO U 3PPEKTUBHOTO PEIICHUS yU4EOHBIX U
KU3HCHHBIX MPOOIIeM;

XapaKTepU30BaTh CBOU YCIIEXH B M3YYCHUU MATCMATUKH, CTPEMHUTBCS YIIyOJIATh
CBOM MaTEMAaTUYECKUEC 3HAHHS U YMEHUSI, HAMECUATh ITyTH YCTPAHEHUS TPYTHOCTEH;

M0JIb30BAThCS Pa3HOOOpa3HBIMU WH(GOPMAIIMOHHBIMU CPEJCTBAMU JUIS PEIICHUS
NPE/UIOKEHHBIX U CAMOCTOSTEIILHO BEIOPAHHBIX YUEOHBIX MPoOIIeM, 3a/1a4.

METANPEIMETHBIE PE3YJIBTATbBI
ITo3naBaTe/ibHbIE YHHUBEPCAJIbHbIE Y4eOHBbIE JeCTBUS
ba3oBble JJoruueckue 1eicTBUs:

YCTaHABIWBATh CBSI3W W 3aBUCUMOCTH MEXJYy MaTEMaTHYECKUMHU OOBEKTAMHU
(«4acTh-11e510€», KIPUUUHA-CIICJICTBUEY, IPOTKEHHOCTD);

MPUMEHSATH 0a30BBIC JIOTHYECKUE YHUBEPCAIbHBIC JICUCTBUS: CPABHCHHE, aHAIIN3,
Kjaccudukanus (rpynmnupoBka), 00001IeHue;

npuoOpeTaTh TNPAKTHYECKHE Tpaduueckue W WM3MEPUTEIbHBIC HAaBBIKK IS



YCIICIITHOTO PEICHUS YUeOHBIX U KUTCHCKUX 3a]1a4;

NPEICTaBIATh TEKCTOBYIO 3amady, e€ pelieHHe B BHUAEC MOJCTH, CXEMBbI,
apu(MeTHYecKo 3ammcH, TEKCTa B COOTBETCTBHH C MPEAJIOKEHHOW YydeOHOM
poOJIeMO.

Ba3oBble uccienoBarejbcKue JeCTBHA:

MPOSIBJISITE  CIIOCOOHOCTh OPUEHTUPOBATHCS B yU4EOHOM MaTepuajie pasHbIX
pas3zienoB Kypca MaTEMaTHKH;

MOHUMATh M aJICKBAaTHO HCIOJIb30BaTh MATEMATHUYECKYH) TEPMUHOJOTHIO:
pasnuyaTh, XapaKTEPU30BaTh, UCIOIB30BATh VISl PEUICHUS yUEOHBIX M MPAKTHUECCKUX
3ajady;

MPUMEHSATh U3YYCHHBIC METOJIbI MO3HAHUS (M3MEPEHHE, MOICTUPOBAHHE, TTepedop
BapUaHTOB).

Pa6ora ¢ undopmanmueii:

HaXOJHTh U UCTIOJIb30BATh JIJIS PEIICHUS yUeOHBIX 33]]a4 TEKCTOBYIO, TpadUIeCcKyto
WH(POPMAITHIO B Pa3HBIX HCTOYHUKAX MHPOPMAITMOHHOHN CPEIbI;

YUTaTh, MHTEPIPETUPOBATH TpaUUECKU MPEICTaBICHHYI0 HHPOpMAINIO (CXeMy,
TaONUITy, TUarpammy, IpyTryro MOJETh);

NpeACTaBIATh MH(OpMALMIO B 3aJaHHON (opMe (IOMONHATH TaOJUIly, TEKCT),
bopMyIMpOBaTh YTBEPKICHHUE TTO 00pa3ily, B COOTBETCTBUH C TPEOOBAHUSIMU YICOHOU
3a/1a4i;

MpUHUMATh TpaBWia, OE30MaCHO WCIOJIb30BaTh MPEJIaraeMble JJICKTPOHHBIC
CpencTBa U UICTOYHUKU WH(POPMAITUH.

KomMMmyHUKaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIe JAeilCTBHUS
Oo0menue:

KOHCTPYHUPOBATh YTBEPIKIACHUS, IIPOBEPSATH UX UCTUHHOCTD;

UCIIOJIB30BaTh TEKCT 3aJaHus i1 OOBSICHCHHS Ccrocobda M XO0Ja PEIICHUs
MaTeMaTUYECKON 3aa4H;

KOMMEHTHPOBATH MPOIECC BRIYUCICHUS, TIOCTPOCHHUS, PEIICHUS;

OOBSCHSTH IMOJTYYEHHBIN OTBET C HCIIOIh30BAHUEM N3YYECHHON TEPMUHOJIOTHH;

B IIpoliecce AUAlOroB IO OOCYKIECHMIO H3YYEHHOrO0 Marepuana — 3aJaBaTth
BOIIPOCHI, BBHICKA3bIBaTh CYXJACHUS, OLEHUBATH BBICTYIJICHUS YYAaCTHUKOB, IPUBOJUTH
JI0Ka3aTesIbCTBAa CBOEH MPABOTHI, MIPOSIBIATH ITUKY OOIIECHMUS;

CO3/1aBaTh B COOTBETCTBUU C YUEOHOM 3a/layeil TEKCThl PA3HOrO BHUJIA — ONKCAHUE
(HanmpuMmep, reoMeTpudeckoi (Urypsl), paccyxkiaeHue (K TpuMepy, IpU PEIICHUH
3aJlauu), MHCTPYKUHUS (HallpuMep, U3MEpPEHUE JUTMHBI OTPE3Ka);

OpUEHTHPOBATHCS B QJITOPUTMAaX: BOCIPOU3BOAUTH, JOMOJHATH, HCIPABIATH
nehopMUPOBAHHBIE;

CaMOCTOSATEIBbHO COCTABIISATh TEKCTHI 33JaHUN, aHATIOTMYHBIEC TUITOBBIM U3yUYE€HHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE TeHCTBUS

Camoopranusanus:
MJIAHUPOBATH IEUCTBHSI IO PEIICHUIO YU4eOHOU 3a1a49u JUTsl TIOTYyYEHUs PE3yIbTaTa;
MJIAHUPOBATH ATAMbl MPEACTOAIICH PabOThI, OMPEALISITH MOCIEI0BATEILHOCTh



y4eOHBIX JICHCTBUI;

BBIMOJIHATh IpaBWila OE30MACHOTO MCMOJIb30BAaHUS 3JIEKTPOHHBIX CPEICTB,
npeJiaraéMelx B rporecce 00y4eHus.
CaMOKOHTPOJIBb (pediiexcusi):

OCYILECTBIIATh KOHTPOJIb IIPOLIECCA U PE3YJIbTAaTa CBOEH JESATENIHOCTH;

BBIOUpATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATH CIIOCOOBI JCHCTBHIA;

HAXOJUTh OLIMOKM B CBOEH paboTe, yCTaHABIMBATh MX IMPHYMHBI, BECTH MOUCK
nyTel IpeooaeHHs OUINOO0K;

NpeIBUJETh  BO3MOXXHOCTh ~ BO3HUKHOBEHHUS  TPyOHOCTE W OMIMOOK,
npeaycMaTpuBaTh CIOCOOBI MX MpeaynpexiaeHus ((popMyIupoBaHHE BOIIPOCOB,
oOpaiieHne K Yy4eOHUKY, IOTMOJHHUTEIbHBIM CpEACTBAM OOY4YeHHs, B TOM YHCIIE
AIIEKTPOHHBIM);

OLICHMBATh PALMOHAIBHOCTh CBOMX JAEWCTBUH, JaBaTb MM KaueCTBEHHYIO
XapaKTEPUCTHKY.

CoBmecTHasi HeITEJIbHOCTD:

Y4aCTBOBATh B COBMECTHOM JIESATEIILHOCTHU: PACIIPELIATh PA0OTy MEKIY WICHAMH
rpynnsl (HampuMep, B Cllydae pelIeHds 3aaad, TpeOyromux mnepedopa OoibIIoro
KOJINYECTBA BapUAHTOB, MPUBEACHUS MPHUMEPOB U KOHTPIPUMEPOB), COTIIACOBHIBATH
MHEHHS B XOJI€ IOHMCKa JIOKA3aTeNLCTB, BBHIOOpA PAIMOHATIBHOTO CIOCO0a, aHaIHM3a
uHpopmaruu;

OCYILIECTBIISAITh COBMECTHBI KOHTPOJb U OLIEHKY BBIIOJHAEMBIX JEHCTBUH,
IpPEIBUIECTh BO3MOKHOCTb BOSHUKHOBEHHS OIIMOOK U TPYTHOCTEH, MpeaycMaTpuBaTh
MYTH UX MPEAYIPEKICHUS.

NPEJIMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 1 kJjacce y oOyuaromerocs OyayT c(opMUpOBaHBI
CIIETYIOIINE YMEHUS:

YUTaTh, 3aMMCHIBATh, CPABHUBATH, YHOpsAA0ounBaTh uncia ot 0 10 20;

MIePECUYUTHIBATH PA3IMYHBIE OOBEKTHI, yCTAHABIMBATH MOPSIKOBEII HOMEp 00BEKTa;

HaXOJHTh YKCIIa, OOJBIITNE WIIM MEHBIIINE JAHHOTO YHCIIa Ha 33/IaHHOE YUCIIO;

BBITIOJIHITh apu(METHUECKUE JISHCTBHSI CIOKECHHSI W BBIYMTaHUS B mpenenax 20
(YCTHO M MUCBMEHHO) 0€3 mepexoia yepe3 JeCITOK;

Ha3bIBaTh M Pa3IMuaTh KOMIIOHCHTHI ACHCTBUHN CIOXKEHUS (Claraembie, CymMMa) U
BBEIYUTAHUS (YMEHBIIIAEMOE, BEHIYUTAEMOE, PA3HOCTH);

peraTh TeKCTOBBIC 33/1a4M B OJTHO JCHCTBUE HA CJIOKEHHE U BEIYMTAHKE: BBIJICTISATh
yclIoBHE U TpeboBaHHE (BOIIPOC);

CpaBHUBATh OOBEKTHI MO JJIMHE, YCTAHABIMBAS MEXIYy HUMH COOTHOIICHUE
«UTHHHEE-KOPOYe», «BBIIIC-HIKE», «IIAPE-YKE»;

U3MEPATH UTMHY OTpe3Ka (B CM), YEPTUTh OTPE30K 3aJaHHOM JITUHBL,

pa3ianyaTh YUCIo U UdpY;

pacro3HaBaTh T€OMETPUIECKUE QUTYPBI: KPYT, TPEYTOJbHUK, MPSIMOYTOIbHUK
(kBaapar), OTPE30K;

yCTaHaBIUBATh MEXIYy OOBEKTAaMH COOTHOIICHHS: «CJIEBa-CIIPaBay, «CIepeu-
C3a1In», MEXITY;



pacrio3HaBaTh BEpHbIC€ (MCTUHHBIE) W HEBEpPHbIE (JIOKHBIE) YTBEPIKICHUS
OTHOCHUTEIILHO 33/IaHHOTO Ha0opa 00BEKTOB/TIPEIMETOB;

IpyNNUpoOBaTh OOBEKTHl 1O 3aJaHHOMY TMPU3HAKY, HAXOIWTh U Ha3bIBATh
3aKOHOMEPHOCTH B Py OOBEKTOB MOBCETHEBHOM KU3HU;

pa3ianyaTh CTPOKH M CTOJOIBI TAOJIUIbI, BHOCUTH JTAHHOE B TaONUILy, W3BJICKAThH
JTAaHHOE WJIN JaHHbIE U3 TaOJIUIIBL;

CpaBHMBATh J1Ba 00BEKTA (YUCIIA, TeOMETpUUYeCcKre QUryphl);

pacnpenenaTb 0ObEKThI Ha IBE TPYMIIbI M0 33JaHHOMY OCHOBAHHUIO.

K konmy oOydeHus BO 2 kiacce y oOyuaromierocss OynyT chopMHpOBaHBI
CJIETyIOIINE YMEHUS:

9uTaTh, 3alUCBHIBaTh, CPAaBHHUBATh, YHOPAIOYMBATHL uucia B mpenenax 100;

HAaXOJUTh YHUCJIO OOJIbllIee MM MEHbIIEeEe JAHHOTO YHCJIa Ha 3aJaHHOE YHUCIIO
(B mpenenax 100), GoJiplliee JAaHHOTO YHUCIA B 3aJaHHOE YMCIIO pa3 (B mpenenax 20);

yCTaHABJIMBATh U COOJIOJATh MOPSAJIOK MPU BBIUUCIECHUU 3HAYEHUS YHUCIOBOIO
BBIpaKeHUs (CO CKOOKamMHM WM 0e3 CKOOOK), COJeprallero JCHUCTBUS CIIOKECHUS U
BbluUTaHus B nipeaenax 100;

BBITIOJIHATDh apu(MeTHUecKue ACHCTBUS: CIOKEHHE M BBbIYMTAHUE, B IIpenenax
100 — ycTHO U MHCHMEHHO, YMHOXEHHUE U JieJieHue B mpeaenax 50 ¢ ucrnoib30BaHUEM
TaOJIMIBI YMHOKEHUS;

oOpMIIATH 3aUCh CBOMCTB apu(PMETUUECKUX JIEHCTBHI ¢ MOMOLIBI0 OYKBEHHBIX
bopmy;

Ha3pIBaTh M pa3IW4yaTh KOMIIOHEHTHI JIEUCTBHM YMHOXEHUS (MHOXXHUTEIH,
MPOU3BEACHUE), ACICHUS (IEIUMOE, IeJIUTEINb, YACTHOE);
3anUCHIBamMb  83AUMOCEA3U MeHCOY YMHONCEHUEM U OelleHUeM C NOMOWbI0 OYKEEHHbIX
pasencms suoaa*b=c,bea=c,c:a=b,c:b=a.

HAXOJUTh HEU3BECTHBI KOMIIOHEHT CJIOKEHHUSI, BBIUUTAHUS,;

MCII0JIb30BATh MPY BHINOJHEHUU TPAKTUYECKUX 3aJaHUIN €TUHULIbI BEJIMYUH JJTUHBI
(canTHMETp, IEUMETP, METP), MACChI (KUJIOTPaMM ), BpeMEeHH (MUHYTA, 4ac), CTOUMOCTH
(py0Oi1b, KOTIEHKA);

OTPEEIIATh C TOMOIIIbIO U3MEPUTENBHBIX HHCTPYMEHTOB JJIUHY, ONPEEISATh BpEeMsI
C TIOMOIIIBIO YaCOB;

CpPaBHUBATH BEITMYMHBI JUTMHBI, MACCHI, BPEMEHH, CTOMMOCTH, YCTAHABINBAS MEKTY
HUMHU COOTHOIIICHUE «OO0JIBIIIE UITH MEHBITIC HAY;

peraTh TeKCTOBBIC 3a7a4d B OJTHO-/IBA JICUCTBHSI: TIPENICTABIATh 3a/1a49y (KpaTKas
3aIMKCh, PUCYHOK, TAOJIMIIA UITK JApyTas MOJIEIb), TUITAHUPOBATh X0 PEIICHUS TEKCTOBOM
3ala4yu B JIBa JIeWCTBUsI, OQOPMIISITH €ro B BHJAEC apU(PMETHUIECKOTO JCHUCTBUS WIH
JICCTBUH, 3alIUChIBAaTh OTBET;

paznuyaTh W Ha3blBaTh Te€OMETpUYEcKHe (UTyphl: MPSMON yroi, JOMaHYIo,
MHOT'OYTOJIbHUK, nepneHoOUuKyIsApHble npswboie, HAaxoouma nepeceueHue
eeomempudeckux guayp;

Ha Oymare B KJIETKY M300paxkaTh JOMaHYI0, MHOTOYT'OJIbHUK, YEPTUTh C TOMOUIBIO
JMHENKU WK YTOJIbHUKA MPSIMOU YToJl, MPSIMOYTOJIBHUK C 3a/IaHHBIMU JITHHAMU CTOPOH,;

BBITIOJIHATD U3MEPEHHE JIJIMH PeajbHbIX 00BEKTOB C MOMOIIBIO JTUHEHKH;

HaxOJIUTh JUIMHY JIOMaHOW, COCTOSIIEH W3 JBYX-TPEX 3BEHBEB, MEPUMETP
psIMOYTOJIbHHKA (KBaJparTa);



pacrio3HaBaTh BEpHbIC (MCTHHHBIE) M HEBEpPHbIC (JIOKHBIC) YTBEPXKIEHUS CO
CIIOBaMH «BCE», KKAXKABIN»;

IPOBOJUTH OJIHO-ABYXILIATOBbIE JIOTMYECKHE PACCYKICHHS W JIelaTh BBIBOMBI;

HAXOJUTh OOLIUI MPHU3HAK TPYHIIBI MATEMAaTHUYECKUX OOBEKTOB (YMCEII, BEIIMYHH,
reOMETPUIECKUX QUTyp);

HAXOJUTh 3aKOHOMEPHOCTb B PSAAY OOBEKTOB (YHCEN, T€OMETPUYECKHX (PUTYp);
IpeICTaBIATh MHOOPMALUIO B 33JaHHON (OpMe: JTOMONHATH TEKCT 3aJa4u
YHCJIaMH, 3allOJIHATh CTPOKY WJIM CTOJOel TaOJMIbl, yKa3blBaTh YWCJIOBBIC JlaHHBIC

Ha PUCYHKE (M300paXEHUH T€OMETPUIECKUX QUTYD);

CpaBHMBAaTh TPYIIBl  OOBEKTOB  (HAXOAUTH  OOIIEe, Pa3IHYHOE);
oOHapyXHBaTh MOJEIN T'€OMETPHUUECKUX (UTYp B OKpPYKAIOIIEM MHPE;
noI0MpaTh MPUMEPHI, TOATBEPIKIAIOIIUE CYKICHUE, OTBET;

COCTaBJIATH (JIOTIOJHATH) TEKCTOBYIO 33/1a4y;

HAaxooums cnocoowvl peueHus 3a0ay 102Uu4ecKko20 xapakmepa;

pelaTh TEKCTOBBIE 33]1a4l ¢ OYKBEHHBIMU BBIPAKCHUSIMU;
COCMAeIAMmMb, 3aNUCLIBANb, GLINOIHAMb AICOPUMMbL PA3IUYHBIX BUOOS;
HpPOBEPATH MPABUIILHOCTh BHIYHCIICHUS, U3MEPEHUS;

peuams 8bipaxcenus ¢ NepemeHHou,
npoeooums npsmvie U obpamuvle onepayuu Hao
npeomemamu, guaypamu;

onpeoensims C0UCMBA MHOMCECME, U300padcams epaguyecKu,

pewams ypagHeHusl.

K xonmy oOyuenus B 3 kiacce y oOyuaromerocs OyayT chopMUpPOBaHbBI
CIIEIyIOIINE YMEHUS:
YUTaTh, 3aIIUCHIBATh, CPABHUBATh, YIIOPSI0YMBATh yKciia B npenenax 1000;
HAXOIHUTh YKCIO OOJblllee WM MEHbIIEEe JAHHOTO YMCIa Ha 33JaHHOE YHUCIO,
B 3a/1aHHOE 4KCIIo pa3 (B mpeaenax 1000);
BBITIOJIHATDh apu(MeTUUECKHe NEUCTBUS: CIOXKEHUWE W BblUMTaHHE (B TIpenenax
100 — yctHO, B npenenax 1000 — muCbMEHHO), YMHOKEHUE U JIeJICHUE Ha OJJHO3HAYHOE
YHCIIO, ieJieHre ¢ ocTaTkoM (B ripezaenax 100 — yCTHO U MUCbMEHHO);
BBITIOJIHATD JIEHCTBUSI YMHOXKEHUE U JiejeHue ¢ uncnamu 0 u 1;
yCTaHABIMBATh U COOJIOJATh MOPAIOK ACHCTBUM NpPH BBIYUCICHUM 3HAYCHUS
YUCJIOBOTO BRIPAXKEHUS (CO CKOOKaMU Wik 0€3 CKOOOK), cofieprkaliero apupMeTuiecKkue
JIEUCTBUS CIIOKCHWSI, BRBIYUTAHUS, YMHOKCHHUSI U JICTICHUS;
MCIIOJIb30BaTh MPU BBIYUCIICHUAX MEPEMECTHTEIHFHOE U COYETaTEIbHOE CBOWMCTBA
CJIOKCHHS,;
3aMUChIBAaTh M HCIIOJIB30BAaTh 3alUCh CBOWCTB apU(PMETUUYECKUX JACHCTBUN C
MOMOIUIbI0 OYKBEHHBIX (POpMYI;
ucnonv3osams — 0000WEHHYI0O 3ANUCL CBOUCME apUupMemudeckux Oeucmeuti ¢
NOMOWBIO OVKBEHHBIX (QOPMYIL:
HAXOJUTh HEU3BECTHBIA KOMIIOHEHT apu(PMETHUECKOTO JEHCTBUS;
pewams cocmasuvie YpasHeHus, c00Auuecs K yenouke npocmoulx (uda a + x = b,
a-x=bx—a=b,a*x=b,a:x=bx:a=>b



UCIOJIb30BaTh MpPH BBHINOJHEHUU TMPAKTUYECKUX 3aJaHUN W pEHIeHUH 3ajad
€IMHULIBL: ITTUHBI (MUJLTUMETP, CAHTUMETP, JELUMETP, METP, KUIIOMETP), MAcChl (Tpamm,
KWJIOrpamMM), BpeMeHH (MUHYTa, Yyac, CeKyH/a), CTOUMOCTH (Korelka, pyoJib);

ONpEeNeNsaTh C MOMOIIbIO HUQPPOBBIX U AHAJOTOBBIX MPUOOPOB, W3MEPUTEILHBIX
MHCTPYMEHTOB JUIMHY (Maccy, BpeMsi), BBINOJHITh NMPUKHUAKY WU OLIEHKY pe3yibTaTa
WU3MEPEHUM, OTIPEICTISATH MPOIOJDKATEITLHOCTh COOBITHS;

CpaBHUBATh BEJIMYMHBI [JIMHBI, IUIOIIAJA, MAacChl, BpPEMEHH, CTOUMOCTH,
yCTaHABJIMBAs MEKy HUMU COOTHOITICHUE «OOJIbINE WIM MEHBIIIEC HA UJIH BY;

Ha3bIBaTh, HAXOIUTH JIOJIIO BEJIMUMHBI (ITOJIOBUHA, YETBEPTh);

CpPaBHUBATH BEIIMYNHBI, BHIPAKCHHBIC JJOJISIMH;

MCIIOJIh30BATh MPU PEIICHUH 33]1a4 U B IPAKTUICCKUX CUTYyAIUIX (TIOKYIIKa TOBapa,
oTIpe/IeJICHUE BPEMEHH, BBITIOJTHEHUE PACYETOB) COOTHOIIIEHUE MEXKTY BEIMUNHAMU,

P PELICHUU 337a4 BBIMOJIHATH CIOKEHHE M BBIYMTAHHE OJIHOPOJHBIX BEJIIUYMH,
YMHOKEHHE U JIeJICHHE BEJIMUYMHBI Ha OJHO3HAYHOE YUCIIO;

pemaTh 3aJa4i B OJIHO-/IBA JCUCTBUS: MPEACTABIATh TEKCT 3a/1auu, IIaHUPOBATH
XOJl pelIeHHUs, 3alUChIBATh PEIICHUE U OTBET, aHAIM3UPOBATh pellleHre (MCKaTh APYron
croco0 pelieHus ), OLEHMUBATh OTBET (YCTAaHABIMBATH €r0 PEAIMCTUYHOCTD, MPOBEPSIThH
BBIYUCJICHUSA );

KOHCTPYHPOBATh MPSIMOYTOJIBHUK W3 JaHHBIX Guryp (KBaapaToB), IETUTh
MPSIMOYTOJILHUK, MHOTOYTOJIbHHUK Ha 33JJaHHBIC YaCTH;

CpaBHUBaTh GUTYPHl TIO TUIOMAAN (HAJTOXEHWE, COMOCTABJICHHE YHCIIOBBIX
3HAUYCHUN);

PAaziuduams u u300paxcamv Ha Kiemuyamou dymaze cummempuunvle ueypol,

HAaxXOJUTh TEPUMETP TMPSIMOYTOJbHUKA (KBajpaTa), IUIOMAAh MPSMOYTOJIbHHUKA
(xkBazpaTa) UCTIONB3YS (hopmynsl niowaou u nepumempa npsamoy2oavruxka: S =a * b, P =
(a + b) * 2, popmynvl nrowaou u nepumempa keaopama: S =a *a, P=4+a;

pacrio3HaBaTh BepHbIC (MCTUHHBIE) W  HEBEpHBIC (JIOXKHBIC) YTBEPKIACHUS
CO CJIOBaAMU: «BCE», KHEKOTOPBIE», «N», KKAKIBIIN», ECIH. .., TO...»;

bopMyupoBaTh yTBEPKJIEHUE (BBIBOJ), CTPOUTH JIOTUYECKUE PACCYKICHHUS
(0THO-JIBYXIIIArOBBIE), B TOM YHCJIE C UCIOJIb30BAHUEM U3YUYEHHBIX CBSI30K;

KJ1acCU(UIMPOBATH OOBEKTHI MO OJTHOMY-JIBYM IIPU3HAKAM;

W3BJICKATh, MCTIOJIb30BaTh HH(GOPMAIIHIO, TIPEICTABIICHHYIO HA MTPOCTEHUININX AHarpaMMax,
B Tabnuiax (Hampumep, pacmucaHue, PeKUM padoThl), Ha MpPeaMeTax MOBCEIHEBHOU
KU3HH (HarpuMep, SIPIbIK, ITHKETKA), a TaKXKe CTPYKTYPHPOBATbHH(POPMAIIHIO:
3aMOJHATH MIPOCTEUIITNE TAOJIUIIH;

COCTABJISITh TIJIAH BBITIOJIHEHHSI YI€OHOTO 3aJaHUsl U CJICIOBATH €MY, BBITIOJHSTH
JNEUCTBUS 10 AITOPUTMY;

peuiams 3a0a4u Ha Ynopso0o4eHHbll nepebop 8apuaHmos ¢ NOMOWbI0 maoauy u
0epesa 803MOAHCHOCME,

pewiams 3a0a4u ¢ NpUMEHeHuem Gopmyn u ux oO0OWEHHOU 3anuUcu ¢ HOMOULIO
dopmynvta =b ¢ c;

CpaBHUBAaTb MaTe€MaTU4YeCKHe OOBEKThl  (HAXOOUTh oOliee, Ppa3IuyHOE,
YHUKaJIBHOE);

BbIOMpPATH BEPHOE PEIICHUE MAaTEeMATUYECKOM 3a/1auH;



onpeoensimb  pagHble  MHONCECMBA, NYCMoe MHO*CeCm80, NOOMHOHICECMEBO,
usobpasicames ¢ nomowwlo Kpyeoe Juiepa-Benna, npumenenue ceoiicmé nepeceuenusi
MHOMCECm8, 00bEOUHEHUS MHOIHCECME;

Kraccuguyuposams 21eMeHnbl MHOMCECMBA NO C8OLCMEBY,

YROpA00oYUBams U CUCMEMAMUIUPOBAMb UHGOPMAYUIO 8 CHPABOYHOLL

Jaumepamype;

K konmy oOyuenuss B 4 kjacce y oOydaronierocss OyayT chopMuUpoBaHbI
CJIeIYIOLUE YMEHUS:

YuTaTh, 3alKMCHIBATh, CpPABHUBATH, YIOPSJAOYMBATH MHOTO3HAYHBIE YHUCIA;

HAXOJUTh YUCJIO OOJIbIIEE WM MEHBIIIEE JaHHOTO YUCia Ha 3aJlaHHOE YHCIIO,

B 3aJJaHHOE YKCJIO Pa3;

BBITIOJIHATh ~ apU(PMETUYCCKUE  JEHCTBUS: CJIOKEHWE W  BBIYUTAHUE C
MHOTO3HAYHBIMU YHCJIaMH NHUCbMEHHO (B mpexnenax 100 — ycTHO), YyMHOXXEHHE U
JIeJICHNEe MHOTO3HAYHOTO YKCJIa HAa OJIHO3HAYHOE, JBY3HAYHOE YHCJIO IMHCHhMEHHO
(B mpeaenax 100 — ycTHO), neieHue ¢ ocTaTkoM — nuchbMeHHo (B mpeaenax 1000);

BBIYHMCIIATh 3HAYEHUE YHCIOBOTO BBIPAXEHHS (CO CKOoOKamu wim 0e3 CKOOOK),
comepxaniero 2-4 apupMeTHYeCKUx ACHCTBUS, HCIOIb30BAaTh IPU BBIYMCICHUSIX
W3Y4YEHHBIC CBOMCTBA apU(PMETHICCKUX JCHCTBUIA;

BBITIOJIHATh MPUKUIKY pe3yibTaTa BBIYUCICHHUM, MPOBEPKY MOJYYEHHOI'O OTBETA
0 KPUTEPUSIM: JOCTOBEPHOCTh (PEajbHOCTh), COOTBETCTBUE MPABUITY (AJITOPUTMY), a
TaK)Ke C TOMOILBIO KaIbKYJISITOPA;

HAXOJUTh JOJI0 BETUYHHBI, BETUYUHY I10 €€ JI0JIC;

Haxoo0ums 4acmov Yucia U 4YUCIO HO YACMU, NPOYEeHm OMm YUCId, YUCTIO NO

npoyenmy;

npoU3B00UMb CI0JHCEHUE U 8bluUumarue 0pobeu ¢ 0OUHAKOBLIMU 3HAMEHAMENAMU.

HAXOJIUTh HEU3BECTHBIM KOMIIOHEHT apu(PMETHIECKOTO JICHCTBUS,

WCIIOJIK30BaTh CIWHUIIEI BEJIWYWH TPHU PENICHUW 3amad (AJIiMHa, Macca, Bpems,
BMECTHUMOCTb, CTOMMOCTb, IIOIIA b, CKOPOCTH);

WCIIOJIK30BaTh TMPHU PEIICHWU 3a/ad €AUHUIIBI JIMHBI (MUJUTUMETP, CAaHTUMETD,
JNEUUMETpP, METP, KWIOMETP), Macchl (rpaMM, KWJIOIPaMM, LIEHTHEP, TOHHA), BPEMEHU
(cexyHaa, MUHYTA, Yac, CyTKH, HEEJNsI, MECsI], r0/1), BMECTUMOCTU (JIUTP), CTOUMOCTH
(xomeiika, pyOip), Tuiom@aan (KBaJpaTHbIM METp, KBaJIpaTHBIA JEUUMETP, KBAAPATHBIN
CAHTHUMETD), CKOPOCTU (KHUJIOMETP B 4ac);

UCIIOJIb30BaTh MPU PEHICHUM TEKCTOBBIX 3aJlad U B MPAKTHUUECKHX CHUTYalUsIX
COOTHOIIEHUS] MEXJy CKOPOCTbIO, BpPEMEHEM W NPOWUJECHHBIM IMYyTEM, MEXIY
IPOU3BOAUTEIILHOCTHIO, BDEMEHEM B 00BEMOM pabOTHI;

UCNONIb306aMb NPU peulenuy 3a0ad Qopmyivl CKOPOCMU CONUNCEHUST U CKOPOCU
YOANeHus: Veg, =V T Vo u Vyy = Vi — Vo, Popmynel paccmosuus d medxncoy 08yms
PABHOMEPHO OBUNCYUUMUCS 0OBEKMAMU 8 MOMEHM 8peMeHnU t Ol OBUNCEHUST HABCPedY
opye opyey (d = sy— (v; + v3)) * t), 8 n(pOmMuUBONONONCHBIX HanpasieHusx (d = sy + (v; + v,)
* 1), 60020HKY (d = sy - (v — V) * t), c omcmaganuem (d = sy — (v; — v3) * t). Qopmyny
O0OHOBPEMEHHO20 OBUNCEHUA S = Vegy ® Locmp--

OMpeaeNsaTh C MOMOIIbI0 HU(PPOBBIX U aHAIOTOBBIX MPUOOPOB MaCCy MPEIMETa,
TeMIiepaTypy (Hampumep, BOJbI, BO3AyXa B MOMEIIEHUHU), BMECTUMOCTh C MOMOIIbIO



U3MEPUTENBbHBIX COCYJIOB, IPUKUIKY U OLEHKY pe3yJibTaTa U3MEPEHU;

penaTh TEKCTOBbIE 3a7a4i B 1—4 elCTBUSI, BBIOJIHATH TPE0oOpa30BaHUe 33 JaHHBIX
BEJIMYMH, BHIOUPATH MIPU PEUICHUU MOIXOSAUIUE CTIOCOObI BRIUMCIEHUS, COUETAs! YCTHHIE
U TMHCbMEHHBIE BBIUYMCIEHUS U MCHOJb3Yys, NpU HEOOXOJUMOCTH, BBIYUCIUTEIIbHbBIE
YCTPOMCTBA, OLEHMWBATH TOJYYEHHBIA pE3yNbTaT MO KPUTEPUSIM: PEATbHOCTb,
COOTBETCTBHUE YCIIOBHIO;

peliaTh MpakTUYeCKHe 3ajaud, CBI3aHHBIC C IMOBCEAHEBHOW KM3HbBIO (HAmpumep,
MOKYIIKa TOBapa, OMNpEICICHUE BPEMEHHU, BBINIOJHEHHE pPACYETOB), B TOM YHUCIE
C M30BITOUYHBIMHM JJAHHBIMH, HAXOAWTh HEJOCTAIOINIYI0 MH(pOpMAIUIo (HAaIpUMep, U3
TaOJIUI, CXEM), HAXOJIUTh PA3JINYHbIE CIIOCOOBI pELICHHUS,;

pa3ianyaTh OKPY>KHOCTb M KPYT, M300pa)KaTh C MOMOILNBIO IUPKYJS U JIMHEHKU
OKPY’KHOCTb 33JJaHHOTO PaJinyca;

pazinyath W300pa)K€HUsI TMPOCTEHIIUX MPOCTPAHCTBEHHBIX Quryp (map, Kyo,
UWIMHAP, KOHYC, NUpamMuja), pacro3HaBaTh B MPOCTEUIIMX CIydasX MPOEKIUU
MPEIMETOB OKPY’KAIOIIEr0 MUPA Ha TIOCKOCTH (I10J1, CTEHY);

BBITIOJHSATH pa3OreHure (MMOKa3bIBaTh HA PUCYHKE, UEPTEXKE) MPOCTEHIIIEH COCTaBHON
burypsl Ha NPAMOYTOJIBHUKHU (KBaApaThl), HAXOJAUTHh MEPUMETP M IUIOUIAAb (QUTYD,
COCTaBJEHHBIX W3  JBYX-Tp€X  MPSAMOYIOJbHUKOB  (KBaJpaToB);  miowaou
NPAMOY20TIbHO20 MPEY2OTbHUKA,

pasauyams  yenvl  (PA3eepHymulil  Y20., CMEJCHble U BepmMUKAIbHble )2ilbl),
u306padcams Ha NIOCKOCMU,

pacrio3HaBaTh BEpHbIE (UCTUHHBIE) W HEBEPHBIE (JIOXKHBIE) YTBEPKICHUS,
IPUBOIUTH MPUMEDP, KOHTPIPUMED;

HAX00UmMb MHOINCECE0 PeueHUli HepaA8eHCmad.

HAX00Uumv  peuwieHue Npocmetuiux HepaseHcme Ha  MHONCeCmee  Yeavlx
HeompuyamenbHblX Yucei ¢ NOMOUbIO YUCT08020 VYA,

bopMyupoBaTh yYTBEPXKJEHUE (BBIBOJ), CTPOUTH JIOTHUECKHE PaCCYy>KICHUS
(IBYX-TpeXIaroBbie);

KJ1acCU(DUIIMPOBATH OOBEKTHI MO 33JIaHHBIM UM CAMOCTOSITEJIBHO YCTaHOBJIECHHBIM
OJIHOMY-JIBYM IIPU3HAKAM;

U3BJIEKaTh W WCIOJB30BAaTh [IJIs1 BBINOJIHEHUS 3aJaHUM W pelieHus 3ajady
uH(bOpMaIIMIO, TPEJICTABICHHYIO HA MPOCTEUIINX CTOJIOYATHIX AUarpaMMax, B TaOIMIIaxX
C JaHHBIMU O pEaJbHBIX MpPOLECcCaX U SIBICHUAX OKPYXKAIOIIero MHupa (Hampumep,
KaJIeHIaph, paclyCcaHue), B IpeaMeTax MOBCETHEBHOM KU3HU (HApUMEp, CUET, MEHIO,
npaic-11McT, OObSBICHHE);

3allOJIHATh JAHHBIMU TMPEUIOKEHHYI0 TaOnuIly, CcToi04yaTylo Jauarpammy;

UCIIOJIb30BaTh (hOpMaIM30BaHHBIEC ONMKCAHUS TOCIEA0BATEIBHOCTH IEUCTBUN
(anmroputMm, 1iaH, cXema) B MPAKTUYECKUX U YIEOHBIX CUTYAIUSIX, TONOIHATE allTOPUTM,
yHOPSAI0YMBATH IIary ajIropuTMa;

COCTAaBJISITh MOJIEJIb TEKCTOBOM 3aJ1a4H, YUCIOBOE BHIPAKEHUE;

BbIOMpATh pAIlMOHAILHOE PEIEHUE 3aJlayd, HAXOJUTh BCE BEPHBIC PpEIICHUS
U3 MPEAJIOKEHHBIX.



TemaTnyeckoe nIaHMPOBaAHUE

1 kJaacc
HaumMeHnoBaHue
KoanuecTBo
Ne i/m pa3aesnoB U TeM 4ACOB IIporpammHoOe coaep:kaHue XapakTepucTHKA AeATEIbHOCTH 00yYa 0N XCs
Yy4eOHOro npeaMera
Pasznen 1. Unciia 1 BeJIHINHEBI
1.1 Yucma ot 1 10 9 13 Yucma or 1 mo 9:| PabGora B mapax/ rpymnmax: (opMyliupoBaHHE OTBETOB Ha
pa3nuyeHue, YTeHUEe,3anuch | Bompockl: «CKkoybko?», «KoTopslil 1o c4ETY?»,
«Ha cxonpko 0oibiie?», «Ha ckonbko MeHbIIE? ),
«YTO TONIYYUTCS, €CINHM YBEIUYUTH/yMEHBIIUTH KOJIUYECTBO
Ha 1, Ha 27» — 10 00pa3Ily U CaMOCTOSATEILHO.
CnoBecHoe omucaHUE TPYIIbl NPEIMETOB, psla YHUCEN.
UrteHne u 3amuch MO 00pas3ily U CaMOCTOSITEIIBHO TPYIII
qucell, TIeOMETpUYecKuXx (Guryp B  3alaHHOM W
CaMOCTOSATEIILHO YCTAaHOBJICHHOM TOPSIIKE.
VYropakHeHUs: yBeNUYCHHE/ YMEHBIICHHE 4YHCIa Ha
HECKOJIbKO €IMHUI] B IPAKTUIECKON CUTYaIlNU;
UCHMO U
1.2 Yucnaor 0 1o 10 3 Enuauna cuéra. Jlecarok. | OOcyxaeHHe: Ha3HAYCHHE 3HAKOB B MaTEMAaTHKE; CUTYyaIlUH,
Cuér mnpeaMeroB, 3amuch | B KOTOpBIX mosiBIsieTcs yucio u mudpa 0. Paborta c
pe3yibTaTta nudpamu. TEPMUHOJIOTHEH: U(PHI; 3HAKA CpPaBHEHMSI, pPaBEHCTBA,
Yucno u muppa 0. npu | apudmernueckux AeicTBUI
U3MEPCHHH,
BBIYMCJICHHH.
1.3 Yucnaor 11 mo 20 4 Uucma B mpenmenax 20: | VYcrHas paboTa: cYET eAMHUIIAMHU B PA3HOM MOPSIKE, YTEHUE,
YTEHUE, 3alUCh, CPABHEHUE. YHOPSIOYEHUE OJJHO3HAYHBIX U JABY3HAYHBIX UUCEN; CUET IO
OnHo3HAYHBIE u| 2,mo?5.
JIBy3HAYHbIE gyrcna. | Paborta ¢ Tabmuiel uwucen: HaONIOJCHUE, YCTaHOBIICHUE

VYBenuueHue (YMEHBIIICHHE)
quciia Ha HECKOJIbKO €ANHHIL

3aKOHOMEPHOCTEH B PACIIOIOKECHUN YHCETL.
PabGora B mapax/rpynnax: ¢oOpMyIHpPOBaHHE BOIPOCOB,
CBSI3aHHBIX C TTOPSAKOM YHCEN, YBEINUCHHEM/yMEHBIIICHUEM

qyucia Ha  HECKOJIbKO €JIMHULI, YCTaHOBJICHUEM
3aKOHOMEPHOCTH B Py YUCE.
MonenupoBanue  y4eOHBIX  CHTYalWid, CBSI3aHHBIX C

MMPUMCHCHUCM HpeI[CTaBJ'IeHI/Iﬁ 0 YHCJIC B MNPAKTHUYCCKHUX




CUTyalusIXxX

1.4 Jmuna. M3mepenueyinsl | 7 JinuHa u e€ wu3MepeHue. | 3HAKOMCTBO € MNpuUOOpaMH U HHCTPYMEHTAMHU  JUIS
Eqnaunel JUIAHBI Hu u3MepeHus  BenuuuH. JIMHeWka  Kak =~ MpOCTEUIHiI
YCTaHOBJICHUE WHCTPYMEHT HU3MepeHus IuHbl. HaOnronenue pelicTBUS
COOTHOIIEHUS MEXKAY HUMH: | H3MEpPUTENbHBIX NpuOOpoB. OOCyXkaeHHe: Ha3HAuYE€HUE U
CaHTUMETD, ICLUMETP HE0OXOIMMOCTD HCITOJIb30BAHUS BEJTUYHH B KHU3HU.
[IpakTrueckass paboTa: WCIOIB30BAHUE JIMHEHKH  JUIS
U3MepeHus: JUIMHBI oTpe3ka. KosuiekTuBHas pabota o
Pa3IMYEHUIO U CPaBHEHHUIO BeIUYMH. IrpoBbIe yIpaKHEHUS
JUTSI 3aKPETUJICHUS] YMEHUS IEPEXOAUTh
OT OJTHOM BEJIMYUHBI JUIMHBI K IPYTrOn
Nroro no pazneny 27
Pa3nen 2. Apudmernyeckue aeiicTBus
2.1 Cnoxenue v BbuuTaHuE B | 11 CrnoxxeHue W  BbIYMTaHWE | Y4eOHBIN nuanor: «CpaBHEHHUE MPAKTUICCKUX (KUTEHCKHX )
npexaenax 10 yucen B npeaenax 20. CUTyalui, TpeOyIomMX 3alKich OJHOTO W TOTO IKe
Ha3Banus KOMIIOHEHTOB | apU(METHYECKOr0 JeHCTBUs, pa3HbIX apUPMETHUUYECKUX
JEHUCTBHI, pe3yabTaroB | gAeWcTBuily.  IlpakTuueckas ~ paboTta ¢ YHCIOBBIM
JEeHCTBUAN CIIOKEHHMsI, | BbIpaKEHHEM: 3alKch, YTEHHE, IpHUBEIEHUE Ipumepa (c
BBIUMTAHUS. BblYMTaHHE KaK | TOMOIMIBIO YUUTENS WU MO 00pasily), HLTIOCTPUPYIOMIETO
JercTBre, 00paTHOe CMBICIT apudmMeTrdeckoro aercTBus. OOCykIeHne nmpruéMoB
CJI0KEHUIO CJIOKEHUS, BBIYUTAHUS: HAXOXKIEHUE 3HAYECHHS] CYMMBI U
Pa3HOCTH HAa OCHOBE COCTaBa YUCIa,
C HCIOJb30BAHMEM YHUCJIOBOW JIGHTBI, MO 4YacTsIM U Jp.
JuddepeHnrpoBanHble 3aqaHUs: HCIOJIH30BAHUE Pa3HBIX
Croco00B TMO/ACYETa CYMMBI W PA3HOCTH, HCIOJIb30BAaHUE
MEePEMECTUTEILHOIO CBOMCTBA
MIPU HAXO0KJICHUH CYMMBI
2.2 CroxeHue 1 BblYUTAHUE B | 29 [TponeneBTHKA HMCCIIEIOBATEIBCKOW pabOTHI: MEpecTaHOBKA




npenenax 20

cllaraeMbIX TIpU CIOKEHUU (0OCYX JICHHE MPAKTHUYECKUX U
Y4EOHBIX CUTYaIINM).

MogaenupoBanue. MiumrocTpanus ¢ MOMOLIBIO NPEIMETHON
MOJIETI TIEPEMECTUTENILHOTO CBOMCTBA CIOKEHUs, crocoda
HAaXO0XJEHUsI HEM3BECTHOTO ciaraemoro. [lox pykoBoacTtBom
IeJjarora BBIITOJIHEHUE CUETAa C HCIOJIb30BAHUEM 33JaHHOMN
eJUHUIILI CUYETA.

Pabota B mapax/rpynnax: mpoBepka MpaBUILHOCTH
BBIYMCIICHHS] C UCIOJIb30BAaHUEM pa3IaTOYHOr0 Marepuaa,
TUHENKH, MOJeNu ACUCTBHS, MO 00pasily; oOHapyX eHHE
o01iero
U Pa3JIMYHOTO B 3aIMCH apU(PMETUYECKHX IEHCTBUIA,0THOTO U
TOT'O K€ IEUCTBUS C pa3HBIMU YUCIIAMM.
JlnmakTrdeckue Urpbl U yIpakKHEHUS, CBSI3aHHBIEC BHIOOPOM,
COCTABJICHUEM CYMM, Pa3HOCTEH C 3aJaHHBIM pPE3yJbTATOM
NEHCTBUS; CPABHEHHEM 3HAUCHUH YHCIIOBBIX BEIpaXKeHUH (0e3
BBIYHCIICHHI ), TIO PE3Y/IbTATy ICHUCTBUSL.

Wroro no pazueny 40
Pa3nen 3. TekcToBble 3agaun
3.1 TekcToBLIE 3aaUN 16 TekcToBasa 3amava: | KosekTuBHOE 00CYXIEHWE: aHalu3 peajbHON CHUTYallWH,
CprKTypHBIG DJICMCHTHI, HpeHCTaBHeHHOﬁ C IIOMOIIIBHKO pI/ICYHKa, I/IJIJIIOCTpaI_[I/II/I,
COCTaBJICHHE TEKCTOBOM | TEKCTa, TaONUIBI, CXeMbl (ONMUCAHHUE CHUTYalMH, YTO
3aJ1a49u M3BECTHO, 4YTO HE M3BECTHO; YCIOBUE 3aJa4H, BOIPOC

mo oOpa3iy. 3aBUCHUMOCTH
MEK1y JaHHBIMU U UCKOMOM
BCJIMYMHON B  TEKCTOBOH
3amade. PemieHwe 3agau B
OJTHO JEUCTBUE

3a/1a4n).
O6cyxnaenue: 0000IIeHHE NPEACTABICHUH O TEKCTOBBIX
3a7a4yax, pPElaeMbIX C TMOMONIBIO JCHCTBHI CIIOXKEHHUS U
BBIYUTAHMUSL.

(«Ha  CKOJBKO  OOJIBIIIE/MEHBINE», «CKOJBKO  BCETO»,
«CKOJIBKO OCTAJIOChY»). YTPAKHEHHUS: pa3IudyeHHE TEKCTa U
TEKCTOBOW 3aJlauy, MPEJICTABICHHOIO B TEKCTOBOM 3aaye;
COOTHECCHHE TEKCTA 3aJaUnn ¢& MOICIIH.

MopenupoBanue: ONHCAaHUE CIOBAMH W C TOMOIIBIO
IIPEAMETHOU MOJenu CIO’)KETHOH CUTyalUHu u
MaTeMaTUYeCKOTo OTHOIICHHS. IumocTpanusimpakTHIeCKOM
CUTYaIluu

c HCIIOJIb30BAHUEM

CUETHOTO MaTepraa.




JuddepeHurpoBanHble  3aJaHUS:  pEIIEHHE TEKCTOBOM
3a7a4M C MMOMOIIBIO Pa31aTOYHOT0 MaTepHaa.

OOsbsicHeHne BBIOOpPa apupMETHYECKOro JeHCTBUA JUIs
pelIeHus, WJUTIOCTpAanus XOJAa pPENICHUs, BBIMOJHEHUS

JNIEUCTBUS HA MOAEIIU

Wroro no pazueny
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Pa3nea 4. IlpocTpaHcTBeHHbIE OTHOLICHHS H reOMeTpHUUYecKre GUIrypbl
4.1 [IpocTpaHncTBEHHBIE 3 Pacnonoxxenne mpenmeroB | UrpoBwie ympakHeHus: «Pacmonoxu Gurypsl B 3agaHHOM
OTHOIIECHHUS 1 00BEKTOBHA IUIOCKOCTH, B | TOpsiake», «Onumm nojoxenue Guryps», «Haiau gurypy
IIPOCTPAHCTBE, 10 OIIMCAHUIO €€ MECTOMOJOKEHUAMH T. II.
YCTaHOBJIEHHE [IpakTuyeckas pabora: KomupoBaHHWE (UTYPHI, ONHCAHHE
MIPOCTPAHCTBEHHBIX B3alIMHOI'O pacrojoxeHus dacteil. Paborta B mapax: aHanus
OTHOIICHUN: «cneBa- | M300pakeHUs (y3opa, reOMETPUUYECKON ¢burypsi),
CIpaBa», «CBEPXY-CHHM3Y», | Ha3bIBAHHME 3JIEMEHTOBY30pa. TBOpUECKHUE 3a1aHMs: Y30l U
«MEXIY» OpHaMEHTBHI.
OpueHTHUPOBKA B MPOCTPAHCTBE M HA TJIOCKOCTH (KJIACCHOU
JOCKH, JIUCTa Oymaru, CTpaHuLbl yaeOHUKau T. 1.). UIrpoBeie
YOPaXKHEHUS: YCTaHOBJICHUE HAIMPABIICHUS, POKJIAIbIBAHUE
Mmapuipyra. PaGota ¢ TepMUHOJOTHEH: cleBa/crpasa,
CBEPXY/CHM3Y, MEXIy; YCTaHOBJIEHHUE MPOCTPAHCTBEHHBIX
OTHOIICHUU(BHYTPH, BHE, MEXTY)
4.2 ['eomerpuueckuedurypsr | 17 I'eomerpuueckue Qurypsi: | OOcykIeHHe: pacro3HAaBaHWE U Ha3bIBAHUE W3BECTHBIX
pacrno3HaBaHHe Kpyra, | TeoMeTpu4ecKux Gpuryp, oOHapyKeHHE B OKPYKaIOIIEMMHPE
TpEyroJibHUKA, ux mojeneil. Urposeie ynpaxHeHus: «Yramaid ¢urypy 1o
NpsMOYTOJIbHUKA, OTpe3Ka. | omnucaHuio», «Haiinu mogenu guryp
[TocTpoenue OTpe3Ka, | B KJIacce» U T. II.

KBaJpara, TPEYroJbHUKA
C TMOMOIIBK JIMHEHKH Ha
JIUCTC B KIICTKY.
N3Mepenne nauHBI OTpe3Ka
B CAHTUMCTpax

[IpakTnueckas JEATEIIbHOCTb: rpaduueckue u
U3MEpUTENIbHbIE JEeUCTBUA B paboTe ¢ KapaHJalloM H
TUHENKOW:  KomWpoBaHWE,  pucoBaHwe  Quryp 1o
WHCTPYKLUU.

VYrpakHEeHUs: aHaJIU3 T€OMETPHUUECKON (UTYpHI, Ha3bIBAaHUE
ee a1eMeHTOB. [IpakTuueckue pabOThHI: U3MEpPEHUE IJIUHBI
OTpe3Ka, JIOMAaHOHM, HJIMHBI CTOPOHBI KBajapara, CTOPOH
npsiMoyrosnbHuKa. KoMMeHTHpOBaHUE XoJa U pe3yjbTaTra
paboThl;  yCTAHOBJICHME COOTBETCTBUSI  pe3yibTara H
MIOCTABJIEHHOT'O BOMPOCa.




VYueOHbIil Auanor: oOCyXJIeHHE CBOHCTB TI'€OMETPHUYECKUX
¢buryp (IpsIMOYTOJIbHHUKA U JIP.);CPAaBHEHNE TEOMETPHUECKUX
¢uryp (o hopme, pazmepy); CpaBHEHHE OTPE3KOB 110 JAJIUHE.
[IpeameTHOE  MoOnmenupoBaHWE 3alaHHOW  (QUTYPBHI U3
Pa3NUYHBIX MaTepHAIOB

Nroro no pazneny
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Pa3nen

S. Maremarnyeckasi HHGopManus

5.1 XapaKkTepucTUKa0ObeKTa, | 8 COop maHHBIX KonnextuBHOe HaOIOICHHE: PACTIO3HABAHUEB OKPYKAIOIIEM
IrpyNIbI00bEKTOB 00 00BeKTe 1Mo 00pasy. MHUpPE CHUTYAIlHi, KOTOpPBIE IeIeco00pa3sHo chOopMyTUpPOBaAThH

XapakTepucTUKU OOBEKTa, | Ha S3bIKE
TPYIIIBI OOBEKTOB | MAaTEMATHKH U PEIIUTh MATeMAaTUYECKUMHU CPEICTBAMH.
(KoM4ecTBo, dbopma, | HabmroneHue 3a yuciaaMu B OKPYXKAIOIIEM MHUpPE, OTTUCAHUE
pasmep). ciioBaMu Habm01aeMBbIX (PaKTOB,
['pynmupoBka 0OBEKTOB 1O | 3aKOHOMEpHOCTeW; cOop wuHpopmanuu. OpPUEHTUPOBKA B
3aJJaHHOMY TIPU3HAKY. KHHTE, HA CTPaHMIIC y4eOHHKA, UCTIOIh30BAHUE M3YYCHHBIX
3aKOHOMEPHOCTh B sy | TEPMUHOB [UJIsl OINKCAaHUS TIOJIOKEHUS pPHUCYHKA, 4HCIA,
3aJJaHHbIX OOBEKTOB: €€ | 3aJaHus U Ip. HA CTPAHHUIIE, HA JINCTEOyMary.
oOHapyXeHHe, Pabora B mapax/rpynmax: MOWCK OOIIMX CBOWCTB TPYII
MIPOJOIDKEHHE psa npenMeroB  (uBer, (Qopma, BEeTUYMHA, KOJUYECTBO,
Bepubie  (MCTMHHBIE) W | Ha3HAYCHHE H JIp.).
HEBEpHbBIC (;moxHBIC) | YTOpsiIOUeHHE MaTeMaTHYECKUX OOBEKTOB C OMOpOH Ha
MIpeII0KEHUS, PUCYHOK, CIOKETHYIO CHUTyallMil0 M Tp. 3HAKOMCTBO C
COCTaBIICHHBIE JIOTUYECKOU KOHCTpyKUUen «Ecin ... , TO ...».
OTHOCUTENIbHO  3aJaHHOro | BepHo wuium HeBepHO: (OpMyIUpOBaHHE U TPOBEpPKa
Habopa  MaTeMaTHYECKUX | TPEIJIOKEHHS.
OOBEKTOB.

5.2 TaGnuuer 7 Urenue TaONMUIbl, | YHpaxHeHUs: Tabiauma Kak crmocod  MpeicTaBiICHUs
comepxkamieri He Oosiee 4 | wHOpMaNUK, TOIYYEHHOH W3 TIOBCEAHEBHON IKU3HH
TAHHBIX. W3Bneuenue | (pacrnucaHusi, YeKH, MEHIO U T.1I.).
JaHHOTO W3 CTpoku wuiau | PaboTa ¢ HarIsAHOCTBIO — PHUCYHKAMH, COJEPKalIUMHU
cTos0Ia, BHECEHUE OJHOTO- | MaTeMaTU4YecKYIo uH(OPMALIHIO. DopmynrpoBaHUE

JBYX JTaHHBIX

B Tabnuily. YTeHune pucyHka,
CXEMBI

C OTHUM-JIBYMS

YHCJIIOBBIMU JaHHBIMHU

BOITPOCOB U OTBETOB IO PUCYHKY (MILTIOCTPALIUH, MOCIIH).
CocraBieHne WHCTPYKIMH U300pakeHHsl y30pa, JIMHUH,
M3y4eHHOH (UTyphI (HarmpuMep, Mo KJIETKam).
JuddeperurpoBanHbe 3aJlaHus: COCTaBJICHUE
MPE/UIOKEHUH, XapaKTEpU3YIOIIMX  TOJIOKEHHE  OJIHOTO




(3HaUEHUSIMH TAHHBIX
BEJINYMH).
JIByX-TpEX1IaroBele
MHCTPYKLWHU, CBS3aHHBIE C
BBIUUCIICHUEM, H3MEPEHUEM
JTAHBI, HM300pakKeHHEM
re€OMETPHUECKON (DUTYPBHI.

mpenMera  OTHOCHUTENBHO  JApyroro.  MoJenupoBaHue
OTHOIIICHUS («Oombiey, «MEHBIIIEY, «PaBHOY),
MEPEMECTUTEIBHOE CBOWCTBO CIIOKEHUSI.

YTEHHE, 3aITHCh,
JIECATUYHBIN COCTaB,
CpaBHEHUE. 3aNUCh
paBEHCTBa, HEPABEHCTBA.
VYBenuueHue/yMeHbIIEHNE
Yuciia Ha HECKOJIBKO
€IMHUL/ IECITKOB;
pPa3HOCTHOE CpaBHEHUE
YHCelL.

Nroro no pazneny 15
IToBTOpenune IIPOUIEHHOT O 12
Marepuana
NTOroBeIif KOHTPOIH (KOHTPOJILHBIC ’
Y TIPOBEPOYHBIE PAOOTHI)
OBUIEE KOJIMYECTBO 132
YACOB I10 [TIPOI'PAMME
TeMaTnuyeckoe NJIAHMPOBAHUE
2 KJ1acc
HaunmeHnoBanme
KoanuectBo
Ne i/ pa3aesioB U TeM 4ACOB IIporpammHoe copep:xanue XapakTepucTHKA 1eATeJIbHOCTH 00y4al0 M XCs
Y4eOHOro npeamera
1 Yucna 16 Uucna B npenenax 100: VYcTHas U nuchbMeHHas paboTa ¢ YHCIaMH: 4YTEHHeE,

COCTaBJICHUE, CpaBHEHHE, HM3MEHEHHe, CU€T eIWHHULIAaMH,
JBOMKaMH, TPOWKAaMH OT 3aJaHHOTO 4YHUCIA B IOPSIAKE
yObIBaHMS/ BO3paCTaHUS.

OdopmieHne MaTeMaTHYECKHUX 3aITUCEH.

VYueOHbid auanor: (HOopMyaupOBaHUE MPEANOIOKECHHUS O
pe3yiabTaTe CpaBHEHUS YUCEI, €0 CJIOBECHOE

00bsicHeHHE (YCTHO, TUCBMEHHO). 3amuch 00IIEero CBOMCTBA
TPYNIbl 9ucel. XapakTEepUCTUKA OJHOTO YHCIAa M3 TPYIIIBI
(BemmuMHBI, TeOMeTpuuecKor Qurypsl). Muoocecmeso.
Onemenm mHodHcecmaa.

[TpakTnueckast paboTa: YyCTaHOBIECHHE

MaTEeMAaTHYECKOTO OTHOIICHUS

(«OospIIIe/MEHBITIE HA ... », «OOJBIIE/MEHBIIE B ... »)B
KUTEUCKOU cuTyaluu (CpaBHEHHUE O BO3pPACTY, Macce U
np.). [louck 3axonomeprocmeil.




Pabora B mapax/rpynmax. IIpoBepka mpaBHJIBHOCTH BbIOOpa
apu(METHIECKOTO NeHCTBUS, COOTBETCTBYIOIIETO
OTHONICHUIO «OOJIBIIE HA ... », KMEHBIIE HA ... » (C TTOMOIIBIO
MPEAMETHOM MOJIENH, CIOKETHOW CHTyallud); TIOUCK U
yCTpaHEHHE OMMOOK B paboTe ¢ YHCIaMH, UX CBOHCTBAMHU.
Y4eOHbIN quanor: 00CykIeHHEe BO3MOXKHOCTH TIPEACTABICHUS
yyciaa pa3HbIMU crioco0amu (IpeAaMeTHass MOJEIb, 3aluch
CJIOBaMH, C TTOMOIIBIO TaOJIHIIBI Pa3psIoB,

B BUJE CYMMBI pa3psaHbIX claraembix). Pabora B mapax:
OTBET Ha BOMPOC: «3aueM HYXKHBI 3HAKU B KU3HU, KaK OHU
UCTIONB3YIOTCS B Marematuke?» (udpel, 3HAKH, CPaBHEHUS,
paBeHCTBA, apu(METHIECCKUX NEHCTBHUI, CKOOKH).
Urpel-cOpeBHOBaHMsI, CBS3aHHBIE C MOJ0OPOM  YHCEl,
00/1aJal0INX 3aJaHHBIM CBOMCTBOM, HAXO)KICHHEM OOILETO,
pa3IMYHOTO TPYMIBl YHUCEN, paclpe/IeiiCHueM 4YHcel Ha
TPYIIBI IO CYIECTBEHHOMY OCHOBAHHUIO.
HuddepennmpoBannbie 3a1anus: padbota

C HaIITHOCTHIO — HCIOJIb30BAHUE PA3IIMIHBIX OTIOP

(Tabmui, cxem) st GOPMYITUPOBAHUS OTBETA HA BOIIPOC.

BeanunHrel
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BenuunHel: cpaBHEHUE TIO
Macce (eIMHHUIIa MacChl —
KHJIOTPAaMM ); U3MEPECHHUE
JUTMHBI (STUHUIIBI ITTUHBI —
METp, ACLUMETD,
CaHTUMETP, MUJLITUMETD),
BpeMEHU (€MHUIIBI
BPEMEHHU — Yac, MUHYTA).
OTHOLIEHUE MEXTY
€AMHHIIAMU BEJIMYUHBI (B
npenenax 100), ero
PUMEHEHUE IS
pElIeHUS TPAKTHIECKUX
3ajad.

Mmnoorcecmso. Dnemenm
MmHoxcecmsa. I[Iycmoe
MHOXMCecmso. Paenvie

OOcyxneHre MpakKTHYECKUX CUTyallnid. PazmuyueHue enuHMIl
HU3MCPCHUA O,Z[HOﬁ U TOU XKe BCJIMYMHBI, YCTAHOBJICHUC MCIKIY
HUMH OTHOIICHUs (OOJbIlle, MEHBINE, PABHO), 3aMHCh
pe3yibTaTa CpaBHEHHUSI.

CpaBHeHHE 1O POCTY, Macce, BO3pPacTy B KHUTEHCKOM
CUTyalldd W TPHU pEIIeHUU Y4eOHBIX 3amad. I[IpoekTHbIe
3alaHusl C BEJIMYMHAMH, HaNpuUMep BpEMEHEeM: YTEHHE
pacniucanus, rpaduka padOTHI; COCTABICHHE CXEMBI IS
onpeelIeHUs] OTPE3Ka BPEMEHH; YCTAaHOBIICHHE

COOTHOIIEHUS MEXIY €UHUIIAMH BPEMEHU: T'0JI0M, MECALIEM,
HEJIEJIeH, CyTKaMH.

[IponieneBTHKa WCCIIENOBATEILCKOW pPAOOTHI: TEPEXOJ OT
OHUX €IUHHI] M3MEPEHHUS BEIMYMH K JPYyruM, OOpaTHBIN
Mepexo/1; WLTIOCTpAIUs epexoaa

C MIOMOIIBIO MOJIEIIH.

AHanu3, CcuHTe3, KIacCHU(pUKalus 3IEMEHTOB MHOXECTB,
IIPUMEHEHHE IIPU PEIICHUU MAaTeMaTU4eCKuX 3aaad. Pemenue




MHONCECmBA.
Tloomnoowcecmso.
Ceoticmeéa 0bveounenus u
nepeceueHust MHONCecms.
llepemennas. Ypasnenus.
Umenue u 3anucs
0YKBEHHBIX U YUCTIOBBIX
svipaxcenuil. Angpasumuasn
Hymepayus. « Bonwebnviey
yucna. Ykpynuerue eounuy
cuéma u usmMepenusl.

OYKBEHHBIX BBIPQXKCHUH, BHIPAXKECHUHN C TEPEMEHHOM.

Uroro no pazneny
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Pasznen 2. ApudmMernyeckue 1eiicTBUsA

2.1

CrnoskeHne 1 BEIYUTAHHUE

29

YcTHOE CloKEeHUE U
BBIUMTAHHC YUCEIT

B nipezaenax 100 6e3
nepexojia v ¢ nepexoioM
yepes pazpsa. [lucemennoe
CIIOKCHHUE U BEIYUTAHUC
yucen B npenenax 100.
IIepemecturensHoe,
coueTaTeIbHOS CBOMCTB
CJI0KEHUS, UX TPUMEHEHUE
JUIS BEIYUCIICHUH.
B3anmocBsI3bs KOMIIOHEHTOB
Y pe3yJbTara IeUCTBUS
CIIOJKCHMS, IeHCTBUS
BbluMTaHus. [IpoBepka
pe3yJabTaTa BHIYUCICHUS
(peanmbHOCTB OTBETA,
oOpatHoe jielicTBue).
PanmonanbHble mpreMbl
BBIUKCIICHHH:
HCITOJIb30BaHIE
NEePEMECTUTENBHOTO U
COYETaTEeILHOT'O CBOMCTBA.

VYnpaxHeHus: pa3auueHue NpUEMOB BIYUCICHUS

(yctHBle W mHCbMEHHbIE). BwiOop ymoOHoro cmocoa
BBINOJIHEHUS JeiicTBus. [IpakTiueckas 1esTeNbHOCTh: yCTHBIE
Y IMCbMEHHBIE PUEMBI BBIYHCIICHUH.

[Ipukunka pe3yJiibTaTta BBITTOJTHEHUS JICUCTBUA.
KomMmeHTHpOBaHHE XO0Ja BBINOJHEHUS apu(METHYECKOTO
JEUCTBUS C UCTIOJIb30BAHUEM MAaTEMAaTUYECKON TEPMUHOIOTHU
(mecsATKH, eqUHUILBI, CyMMa, pa3HOCTh U 1p.). [IponeneBTuka
HCCIIEI0BATEIbCKOW pabOThI: BHIMOJIHEHUE 33aJJaHUs Pa3HbIMU
criocobamu (BBIUMCIICHUS C MCII0JIb30BaHUEM
NEPEMECTUTEIIBHOTO, COYETATENbHOIO CBOWCTB CIIOKEHHUS).
OObsicHEeHHE C TIOMOUIbI0 MOJEIU TNPUEMOB HAXOXKICHHUS
CYMMBI, Pa3HOCTH.

VY4eOHbIl AManor: ydactue B OOCYXKICHHHM BO3MOXKHBIX
OLIMOOK B BBIIOJIHEHUH CIOXKEHUS, BBIYUTAHUS.
JuddeperurpoBanHble 3alaHUsl HA MPOBEICHUE KOHTPOIS U
caMOKOHTpoJjs. [IpoBepka Xoma M pe3ynbTaTa BBIIOJIHEHHUS
JNEUCTBHUS 110 AITOPUTMY.

OneHka palMOHAIBHOCTH BBIOPAHHOTO P BBIYMCIICHHUS.
VYCTaHOBIEHUE  COOTBETCTBHSI  MEXKIY MaTeMaTHYECKUM
BBIPQ)KEHUEM U €TI0 TEKCTOBBIM OIMCAHUEM.

Pabota B rpynnax: IIPUBE/ICHUE IPUMEPOB,
WUIIOCTPUPYIOIIMX  CMBICT  apU(PMETHYECKOro  JIeHCTBH,




Obobwennas 3anuce
CBOUCME apuPMemusecKux
oeticmsutl ¢ NOMOWbIO
OYKBEHHBIX hopmyn:

a + b = b + a —
nepemecmumensHoe
CBOUCMBO CLONCEHUS,
(a+b)+c=a+(b+c)—
couemamenvHoe  CEOUCMBO
cnoocenus. (a +b) —c = (a—
¢c) +b=a+ (b-c —
BLIYUMAHUE YUCTA U3 CYMMBbI,
a-(b+c)=a -b-c—
BLIYUMAHUE CYMMbL U3 YUCIA.
Buiuucnenue 3HayeHuul
npocmenuuux OYKBEeHHbIX
BbIPAJCEHUNl NPU  3A0AHHBIX
3HaueHusx OyKe.

cBoiicTBa AeiicTBuil. OOCYXIEHHE CMbICIA HCTOIb30BaHUS
CKOOOK B 3allMCH YHCIIOBOTO BBIPAXKEHHUS; 3allUCh PEIICHUs C
MOMOIIBIO PA3HBIXYUCIIOBBIX BBIPAXKEHUH.

OdopmiieHre MaTeMaTHYECKOW 3allMCH: COCTaBIICHUE W
MPOBEPKAa  HMCTUHHOCTHM  MAaTeMaTHYE€CKUX  YTBEPIKICHHI
OTHOCHUTEJIBHO PA3HOCTHOTO CPAaBHEHMSI 4YHCEN, BEJIMYMH
(nmuH, Macc u Tp.).

HuddepennmpoBannoe 3aJIaHHe: 0OBSICHEHHE  XOJa
BBHITIOJTHEHUS BBIUKCIICHHUHA 10 00pasiy. [IpuMeHeHnne mpaBuil
MOPSIZIKA BBHITIONHEHUS JEUCTBUN; OOBSICHEHHE BO3MOXKHBIX
OLINOOK.

MogenupoBaHue:  HUCIOJIB30BAHUE MPEAMETHOM  MOJEIU
CIO’KETHOM CUTYALlH JJI1 COCTABIICHUS YACIOBOT O BBIPAKEHUS
CO CKOOKaMH BBIYMCIICHHS. Y CTAHOBJIICHHE COOTBETCTBUS
MEXIy MAaTeMaTU4YEeCKUM BBIPAXKEHHUEM M €ro TEKCTOBBIM
onucanueM. OpopmieHre B YUCIIOBOM U OyKBEHHOM BHJIE.
Pa6ora B rpynmnax: IIPUBEJICHUE IIPUMEPOB,
WUTIOCTPUPYIOIINX CMBICT apU(METHIECKOTO JICUCTBUS,
cBoiicTBa aeucTBuil. OOCYKIE€HHUE CMBICIIA HCTIOIb30BaHUS
CKOOOK B 3aITMCH YHCIIOBOTO BBIPAKEHUS; 3aMMUCh PEIICHUS C
ITOMOIIBIO PA3HBIXYMCIIOBBIX BBIPAKEHUN.

OdopMieHre MaTeMaTHYECKOW 3aluCH: COCTaBJICHHUE U
MIPOBEPKAa HWCTUHHOCTHM MAaTEMaTUYECKHUX YTBEPKICHUU
OTHOCUTENBHO PAa3HOCTHOTO CpPaBHEHUS YHUCEN, BEJIUYUH
(mmiH, Macc U Tp.).

JuddepenunpoBanHoe  3a1aHHE: oOBsICHEHHE  XOfa
BBITIOJTHEHUS BBIYUCIICHUN 10 00pa3ny npuéma. [Ipumenenue
NpaBUJ TOPSIIKA  BBIOJIHEHUS JIEHCTBUN; OOBsSCHEHHE
BO3MOXKHBIX OIIHOOK.

2.2.

YMHOXEHUE U JEJIEHUE
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JICUCTBUAA ~ yMHOXEHHS U
NICIICHUS YUCET
B NPAKTHUECKUX U Y4EOHBIX

CUTYyallHsIX. Haspanusa
KOMIIOHEHTOB JEUCTBUN
YMHOKEHHS, JIEIICHHUS.

TabnuyHOE YMHOXKEHHE B

VY4ueOHbIl Auanor: ydactue B OOCYKICHHMHM BO3MOXKHBIX
OImMOOK B BBHITIOJIHCHUH apU(PMETHIESCKUX IEHCTBHM.
JuddepernurpoBanHble 33JaHUsl Ha YCTHOE YMHOXXEHHUE U

JielieHue,  TpoBepKa  MPAaBWJIBHOCTH  BBIUMCICHHH  C
MCIOJIb30BaHUEM MOJIENN, 0OpaTHOTOICHCTBUSI.
Pa6ora B rpynmnax: pUBEICHNE IPUMEPOB,

WUTIOCTPUPYIOIIUX ~ CMBICT ~ apuU(METHUYECKUX  JIeHCTBUI




npenenax 50.

Tabmunbie ciy4yau
YMHOKCHUA, ACJICHUA TIPpU
BBIUHUCIICHUSX U  PEIIeHUU
3azad.

[TepemecTuTenbHOE CBOMCTBO

YMHOXXCHHUS.

B3anmocBs3b

KOMIIOHEHTOB M pe3yJibTaTra
JNEUCTBUSA YMHOXEHUS,
JNIEUCTBUS JNCIICHUS.
Obobwennas 3aNUCh

ceolicme  apugpmemuueckux
oelicmsuti. ¢ NOMOUDBIO

YMHOXXEHUS, JEJCHHUS; pELIeHHE MPAaKTUYeCKHX 3a7ad Ha
MPUMEHEHHUE CMBICIAa YMHOXKEHUS, TeTICHUS

VYnpaxHeHus: Ha IPUMEHEHUE TEPMUHOJIOTUH, UCIIOIb30BaHNE
npaBui (yMHOxkeHus Ha 0, Ha 1

)IIpY BBIYHCIEHUH.

[IponeneBTuka HICCIIEN0BATEIbCKOMN paboTHI:
MIEPEMECTUTEIIBHOE  CBOMCTBO  YMHOMKEHHSI, 3aBHCHMOCTb
MEXIYy KOMIIOHEHTOM U  pe3yJbTaToM JeWCTBUS B
apu(METHYECKUX  BBIYMCICHUAX. 3anucb U  peuleHue
8bIPAdICEHULL 8 YUCTI0801U U OYKBEHHOU hopme.

OYKBEHHBIX Gdopmyn:
a*b=b*a -
nepemecmumebHoe
CBOUCMB0 YMHONCEHUSL.
23 Apudmernueckue 21 HeunssectHoiii  koMioHeHT | CpaBHEHHE 3HAUEHUI YMCIIOBBIX BBIPAKEHUH, 3alIMCAHHBIX C
JICHCTBHSA C YKCIIaMH B JIeNCTBUSA CJIOKEHHSA, | TOMOIIBI0 OOHUX M TEX K€ YKCEI M 3HAKOB NEHCTBUS, CO
npezgenax 100. IENCTBUA BBIUMTAHMS, €ro | CKOOKaMH U 0e3 CKOOOK.
HaXOXKJICHUE. Br160p 4rCII0BOTO BBIpaKEHHUSI, COOTBETCTBYIOIIETOCIOKETHOM
YucmosBoe BBIp@XEHUE: | cuTyanuu. PaGora B mapax/rpynmax: HaxXOXIEHHUE U
YTEeHHE, 3aMuCh, | OOBSCHEHHWE BO3MOXXHBIX MPHUYHH OIMMUOOK B COCTABJICHHH
BBIYHCJICHUE 3HAUEHUS. | YHUCIIOBOTO BBIPAKEHUS, HAXOXKICHUHU €T0 3HAUYCHUSI.
ITopsimok BbIMOJIHEHHS | [IpomeneBTrka wucciieIoBaTeNbCKOW PabOTHI: pallMOHATBLHBIE
NeUcTBUHI B YUCJIOBOM | MPUEMBI BRIYUCICHUIN
BBIPQXCHUH, COJEpIKAIIEM
IEUCTBUA CIOXKEHUS WU
BbIUMTaHUS (CO CKOOKamu/
6e3 cko0ok) B mpezaenax 100
(me Oomnee Tpex aeWCTBUN);
HaXOXKJICHUE
€ro 3HAUYCHHSL.
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Pa3pen 3. TexcroBlIe 3a1a4un




3.1

TekcToBBIe 3amaun

Urenue, [IpEACTaBIIEHUE
TEKCTa 3aJa4yd B  BHIE
PpHUCYHKA, CXEMBl  WIH

npyroi  monenu.  Ilman
pelieHus 3amayd B JIBa
JeNCcTBY, BBIOOD
COOTBETCTBYIOIIUX  TUIAHY
apupMeTUUECKUX JEHCTBUM.
3anuch pemieHuss U OTBeTa

3a4a4H. Pemienne
TEKCTOBBIX 3a1a4 Ha
IPUMEHEHUE CMEICIa
apuhMeTUIECKOTro

NEUCTBUS (croxeHnue,
BBIYMTAHWE,  yMHOXEHUE,
JIETICHUE). Pacuérnnie

3aJlayd  Ha  yBeIW4YeHUe/
YMEHbBIIIEHUE BEIMYUHBI Ha
HECKOJIBKO €IMHUL/B
HECKOJIbKO pa3. Dukcamus
OTBETa K 3aJaye H €ro
poBepKa
(bopmymnupoBanue,
poBepKa Ha
JIOCTOBEPHOCTb, CJICIOBAaHUE
IUTaHY, COOTBETCTBUE
MOCTaBJICHHOMY  BOIIPOCY).
3a0auu ¢ OyKGeHHBIMU
OaHHBIMU. 3aoauu Ha
HaxoodcoeHue
«3A0YMAHHO20» yucaa.
Ilocmpoenue cnocobos
peuterus MeKCcmoeBwblLx
3a0ay.  3uakomcmeo ¢
JI02UHEeCKo20 Xapakmepa u
Ccnocobamu ux peuieHuil.

CMBICTIOBOE YTEHHME TEKCTa 33Jlayd ¢ y4ETOM MpeJIaraeMoro
3aJlaHusl: HAWTH YCIOBHE W/WJIM BOIIPOC 3a/Jadd; BBIOPATH
MO/IeJIb MPEACTABICHUS TEKCTA (KPATKOW 3aiCH); YCTAHOBUTH
KOJINYECTBO ACHCTBUU B pemieHuu. CpaBHEHUE Pa3ITUUYHBIX
TEKCTOB,O0TBET Ha BOIPOC: SBJISIETCS JIU TEKCT 3a7a4eii?
CooTHeceHre TeKCTa 3aJauu ¢ €€ WIIIOCTpaluend, CXEeMOM,
mozenbio. CocTaBieHue 33/1a4M 10 PUCYHKY (CXeMe, MOJIENH,
pelIeHUIO).

HabGmronenne 3a M3MEHEHHEM XOJa pPEIIeHUs 3aladul  IpHU
W3MEHEHUU yCIIOBHs (BOIIPOCA).

VnpaxkHeHus: TO3TaHOE PENICHUE TEKCTOBOM 3aaur: aHAIN3
JMaHHBIX, UX TPEACTABICHUE HA MOJEIH U UCIOJIb30BaHUE B
X0Jle TIOMCKAa HJIeM PpELIeHHs; COCTaBJeHHE IIJIaHa;
cocTaBlieHUEe apu(PMETUYECKUX JCUCTBUI B COOTBETCTBHH C
IUTAHOM; HCMOJb30BAaHUE MOJETH [UIsl PEIICHUs, TOUCK
Jpyroro criocoda u Jp.

[TomyueHue oTBeTa Ha BONPOC 33Jauu MYTEM PaCCYXIACHUS
(6e3 BBIUHCIICHUIN).

VYueOHBIM  auajor:  HaxOXICHWE  OAHOM M3  TpEX
B3aMIMOCBSI3aHHBIX BEJMYMH TPU PEUICHUH 3a/1a4 OBITOBOTO
xapakTepa («Ha BpeMs», «Ha KYIUTIO- TPOJaXy» H TIp.).
IMouck pa3HbIX pemieHuil oaHOM 3amaun. Pasubie (Qopmer
3amucH pemeHus (0hopMIIeHHUS ).

Pabora B mapax/rpynmnax. CocraBiieHue 3a1ad ¢ 3aJaHHBIM
MaTeMaTUYeCKUM OTHOILIEHUEM, IO 3a/laHHOMY YHCIOBOMY
BbIpakeHHnto. CocTaBiIeHUE MOJIENH, IJIaHA PEIICHUS 3a/layu.
Ha3nauenune ckoOOK B 3alMCH YHCJIOBOTO BBIPAXKEHUS MPH
pemrennn 3anaun. KOHTPOIh U CaMOKOHTPOIIb MPH PEIICHUU
3ajad.

AHanu3 o0pa3IoB 3aTUCH PEUICHUS 3a]a9 110 ACUCTBUIM H C
MOMOUIbI0 YHCIIOBOTO BBIPAKEHUSI C  HCIOJIb30BAaHUEM
YUCTI08bIX U OYKBEHHBIX OAHHDBIX.
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Pasznen 4. IlpocTpancTBeHHbIE OTHOIIEHUSI M TeoMeTpUYecKue GUrypbl

4.1 I'eomerpuyeckue 10 PacnioznaBanue u | HWrpossie ynpaxknenus: «Onumu ¢purypy», «Hapucyiipurypy
burypsi n300pakeHUE 10 MHCTPYKIUN», «Haitan Moaenu ¢Guryp B OKpys>Karomiem» 1

TEOMETPUUECKUX ¢uryp: | T. 1. YnpaxHeHue: GopMyIHMpOBaHUE OTBETOB Ha BOIIPOCHI 00
TOYKa, HpsAMas, HOpsAMOi | oOmmeM upa3IngHoM reomerpudeckux ¢uryp. Ilpakruyeckas
yrod, JoMmaHasi, | pabota: rpadMUecKue U U3MEPUTENIbHbIC NEHCTBHS MPHU yUuETe
MHOT'OYTOJIbHUK. B3aMMHOIO PpACHONOXKEHUs (QUIyp WIM HUX dYacTedl mpu
N3o0paxenue Ha KiIeTyaToil | m300pakeHHM;  CpaBHEHHE ¢  oOpasuoMm.  Haxooumw
Oymare TpsSIMOYTOJIbHUKA C | nepeceyeHue u 00vbeouneHus ueyp.
3aJaHHBIMH mmuHaMu | M300pa)keHue JIOMaHbIX C IMOMOIIbIO JTUHEWKH U OT PYKH, Ha
CTOPOH, KBaJipaTa C | HEIMHOBAHHOM W KJeT4aTou Oymare.
3aJaHHOU JUIMHOU CTOPOHBI.
[ToctpoeHnue orpe3ka | KoHcTpynpoBanme reoMeTpuyeckor (Gurypsl U3 Oymard Io
3aJaHHOMN JUTUHBI C | 3amaHHOMY MpaBWIly WM o0Opasiy. TBopueckue 3aJaHus:
TIOMOIIIBIO JINHEHKHU. OpUTaMHu H T. II

4.2 I'eomerpuyeckue 15 Jnuna JIOMaHOM. PabGora B mapax: W3MepeHHME [UIMHBI OTpe3Ka B Pa3HBIX

BEJIMYMHbI N3mepenue nepuMeTpa | eauHULax (KJIeTKa, CaHTUMETP); IOCTPOEHUE OTpe3Ka co

JTAHHOT0/U300pa’KEHHOTO 3HAYCHHUEM JUTMHBI, YKa3aHHBIM B Pa3HbIX €IHMHUIAX.
IPSAMOYTOJIbHUKA CamocrosTenbHOE U3MEPEHHE PACCTOSIHUN ¢ UCIIOIb30BAHUEM
(xBazpara), 3alKCh | 3aJaHHBIX WM BBIOpAaHHBIX eauHMI. [IpakTHueckue paboOTHI:
pe3yiabTaTa H3MEpEeHus B OIIpe/IeIEHuEe pa3MepoB IeOMETpUYECKUX (uryp Ha rias, c
CaHTHUMETpax. @Dopmyna | TOMOUIbIO HM3MEPHUTEIBHBIX HHCTPYMEHTOB. HaxoxineHue
HaxoxcoeHus nepumempa | JIIMHBI JOMaHOM.
NPpAMOY20IbHUKA, [Moctpoenne u 0603HaUEHUE MPSIMOYTOJBHUKA C 33JaHHBIMU
keaopama. JUIMHAMK CTOpPOH Ha KijeryaTod Oymare. Haxoxxnenue

nepuMeTpa  NpSAMOYTOJbHUKA,  KBajapaTa, COCTaBJIEHUE
YUCJIOBOTO  PAaBEHCTBA IpPU  BBIYMCIECHHM IEPUMETPA
npsMOYTroJibHUKA. Onpedenenue 3a8UCUMOCIU USMEPEHUL OMm
8b100pa MepKu

VY4eOHBI auanor: paccTOsSHHE Kak JUIMHA OTpE3Ka,
HaXOXJEHUE M TpUKHAKAa paccToaHui. Vcnonb3oBaHue
pPa3MUYHBIX HCTOYHUKOB WH(GOPMAIMU TPH ONpEIeIICHUN
pa3MepoB U MPOTIKEHHOCTEM.

['pynmupoBka reoMeTpuuecKux QGUryp MO pPa3HBIM
OCHOBAaHUSIM.
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Pazgen 5. MaremaTnueckasi uHpopManus

5.1

Maremarnueckas
nHpopMmanus

18

Haxoxnenue,
dbopmynupoBaHHE  OJHOTO-
IBYX  OOIIMX  TPHU3HAKOB
Habopa MaTeMaTUYeCKUX
OOBEKTOB: 4YHCEINI, BEJIMYHH,
T€OMETPUUYECKUX (DUTYP.
Knaccugukanus 00beKTOB 110
3aJJaHHOMY WA
CaMOCTOSITETTLHO
YCTaHOBIICHHOMY TIPU3HAKY.
3aKOHOMEPHOCTh B pAdy
qHCel, reOMETPHYECKUX
¢buryp, 00BEKTOB
IIOBCEIHEBHOM XU3HU.

Bepubie (MCTUHHBIC) u
HEBEpHBIE (JTOKHBIC)
YTBEPKACHUS, COJEpIKallue
KOJIMYECTBEHHBIE,
MPOCTPAHCTBEHHBIE
OTHONICHUS,  3aBUCHMOCTHU
MEXTY YHCIIaMH,
BEJIMYUHAMHU.
KoHncTpynpoBanue
YTBEPKICHUI c
HCII0JIb30BaHUEM CJIOB
«KQXKIBII, «BCEM.
(2mexTpoHHOMI dopmoit

y4eOHHKA, KOMITBIOTEPHBIMH
TpeHaxképamu). Areopummul
(npuémvl u npasua) yCmuvlx
U NUCLMEHHBIX BbIYUCIEHUI,

UsMepeHuli. U  NOCMpOoeHUs:
2eoMempuieckKux Queyp.
Ynopsoouennwiii nepebop

Pacno3zHaBanne B OKpyKamOLIeM MHpPE CUTyalHi, KOTOpPbIC
1enecoodpa3Ho cPopMynMpoBaTh Ha S3bIKE MAaTEMAaTHKH M
PEIIUTh MATEMAaTUIECKUMU CPEJICTBAMHU.

Pabora ¢ wuHdopmanuein: urteHue TaOIUIBI (pacmHUCaHUE,
rpaduk  paboOTBL, CXeMy), HaxoXJaAeHHe HH OpMAIH,
YAOBJIETBOPSAIONIEH 3aJaHHOMY YCJIOBHIO 3a1aun. CocTaBieHUe
BOIIPOCOB I10 TAaOHIIE.

Pabora B mapax/rpynmax. Kanenmapb. CxeMbl MapmipyToB.
Pabota C uHpopmanueit: aHaJIN3 uHpopManuy,
MPEACTABICHHOM HA PUCYHKE U B TeKcTe3agaHus. OOcyxaeHne
npaBui paboTBl C BJICKTPOHHBIMHU CpPEACTBAMH OOYYEHHS.
Cocmasnenue, 3anucb U 8bINOJIHEHUE AN2OPUMMOSE DA3NUYHBIX
6u0o6. OmuvlcKanue Heu3BeCmHbIX. 00beKkma onepayuu,
pe3yibmama onepayui.




sapuanmos.  Jluneiinvie u
PA36emenEeHHbIe ANCOPUMMBI.
epeso 803MOACHOCMEL.
Onepayus. Obvexm u
pe3yiomam onepayuu.
Onepayuu Hao npeomemamu,
Queypamu, yucIamu.
Ipawvie u obpammbie
onepayuu.
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IToBTOpEHME IPONAECHHOTO 12
Marepuania
HTtoroBe1ii KOHTPOJIBL
(KOHTPOJBHBIC M IPOBEPOYHBIC 12
paboThI)
OBIIEE KOJIMYECTBO YACOB 204
110 ITPOTPAMME
3 kJiace
HaumenoBanmue
Koanuectn
Ne i/ | pa3nesnioB " TeM IIporpammHoe coaep:xaHue XapakTepucTHKA AeSITeJIbHOCTH 00y4aK0IIHUXCS
Y4eOHOro npeamera 0 Hacon
Pasznea 1. Unciia 1 Be THYHUHBI
1.1 Yucna 16 Yucma B mpemenax 1000: | YcTHas u mucbMeHHas paboTa ¢ YUCIaMU: COCTaBJICHUEH YTCHHE,
YTEHUE, 3alluCh, CpPaBHEHUE, | CPABHEHUE M YIOPSAJOUYEHHE, MPEJICTABICHUE B BHUAE CYMMBI
IIPE/ICTABIICHUE B BUJE CYMMBI | paspsiAHBIX ClIaraéMbIX M JOINOJHEHHE J0 3aJaHHOT0 YHCIA;
pa3psIHbIX cllaraeMbIX. | BBIOOp YHCEN ¢ 3aIaHHBIMH CBOMCTBAMU (YUCIIO €IUHUIL pa3psa,
PaBenctBa u HepaBeHcTBa: | Y€THOCT, U T. [.). llpakTuueckas pabora: pazIuyeHue,
YTEHUE, COCTABIICHHE. Ha3bIBaHUE M 3alMCh MATEMATHMYECKUX TEPMHUHOB, 3HAKOB; UX
VYBenuuenue/ YMEHbIIEHUE | UCTIONb30BaHUE HA MHUCbME M B PEeYd NpU (HOPMYIHPOBAHUU

YHUCJIaB HECKOJIBKO pa3.
KparHoe cpaBHeHUE ynced..
Ilepemennas.

BBIBOJA, O6’b$ICHeHI/II/I OTBC€Ta,BCACHHUN MAaTEMAaTHYCCKUX 3aIIicen.
Pabora B mapax/rpynmax. OOHapyxeHHE W TPOBEpKa OOIIEro
CBOICTBa IPpYIIIbI YUCCJI, IOUCK YHUKAJIIbHBIX CBOIICTB 4HCJIa U3
TPYIITBI YHCE.

pra)KHCHI/IHZ HUCITIOJIB30BAHUEC JIATUHCKUX 6yKB J11  3allicHu




CBOICTB apuQMeTHIECKUX JEUCTBUM, 0003HAYCHHUS
TreOMETpUUYECKHX (HUTYP.

Urpei-copeBHOBaHUs, CBA3aHHBIC C aHATU30M MATEMATHYECKOTO
TEKCTa, pacmpenesieHueM Yucell (Ipyrux oOBEKTOB) HA TPYIIIBI
0 OJTHOMY-/IBYM CYIIIECTBEHHBIM OCHOBaHUSM, MPEACTABICHUEM
YuCiia pa3HbIMU crocobamu (B BHJE NPEIMETHOH MOJIENH,
CYMMBI pa3psiTHBIX ClIaraéMbIX, CJIOBECHOW wWiIu IUPOBOIt
3aIlMCH), UCIIOJIb30BaHNEM YHCIIOBBIX ITaHHBIX JUISI MTOCTPOCHUS
YTBEPKACHUS, MATEMAaTUYECKOTO TEKCTa C YHCIOBBIMU JTAHHBIMH

(Hampumep, TeKCTa 00BICHEHUS) U TPOBEPKU €r0 HCTUHHOCTH

1.2

Benuununel

14

Macca (eaguHHMIIa MacChl —
rpamm); COOTHOIIICHUE
MEXIYy  KHIOTpaMMOM U
rpaMMOM; OTHOIIIEHWE

«TspKelee/erye Ha/B».
Croumocts  (€OUHHUIIBI  —
pyoOub, Koneika);

YCTaHOBJIEHHE  OTHOIICHHUSA
«I0pOXKe/ JIelIeBIe Ha/By.
CooTHolIEHNE «IIeHa,
KOJIMYECTBO, CTOUMOCTH» B
MPaKTUYECKONCUTYAIIUH.
Bpewms (eguHuna BpeMeHH —
CEKYH/Ia); YCTaHOBJICHHE
OTHOIIICHUS
«OBICTpEe/MENJICHHEE Ha/BY.
CooTHomieHne «HaJano,
OKOHYaHUE,
MPOAOKUTEIIBLHOCTD
COOBITHS

B IIPAKTUYECKOUCUTYALIUU.
JiiHa (eguHWLA JUTMHBL  —
MUJUTAMETP, KHJIOMETD);
COOTHOIIICHUE MEKIY
BEJIMUYMHAMU B Ipejenax

Teicsun. [lmomranb (€AMHUIBI

VYueOHbIil nuanor: oOCyXJeHHE MPAaKTUYECKHX CHTyalud, B
KOTOPBIX HEOOXOIWM Tepexo] OT OAHMX €IUHHUIl U3MEPEHUs
BEJIMYUHEI K IPYTHM.

VYcranoBneHue OTHOIICHHS (OOJIbIIe, MEHBIIE, PABHO) MEXKIY
3HAYEHUSIMU  BEIUYHMHBI, TPEICTABICHHBIMH B  Pa3HBIX
enuHunax. [IpuMeHeHne COOTHOLIEHUI MEXAy BEIUYMHAMH B
CUTYaIlUsX KYIUIM-TIPOJKU, IBUXKEHUS, pabothl. [lpukumka
3HAUeHUs BEJIMYMHBI Ha IJa3, TMpOBEpKa H3MEpPEHUEM,
pacuy€ramu.

MopaenupoBaHue: HCHOJb30BaHUE NPEAMETHOM MOACIH IS
WUTIOCTPAIIUM  3aBHCHUMOCTH MEXIy BeIuduHaMu (Oombiie/
MEHBIIIE), XOJa BBINOJIHEHUS apUPMETUYECKUX MAEUCTBUU C
BEJTMYMHAMU (cmoxeHwue, BBIYMTAHHUE, yBEeNIUYCHHE/
YMEHbIIIEHNE B HECKOJIBKO pa3) B CIy4yasiX, CBOJAUMBIXK YCTHBIM
BBIYHCIICHHSIM.

KommeHnTupoBanue rmepexoa OT OJHUX €IUHHI] K JPYTruM
(OTHOPOTHBIM). HaOimronenune 3aBUCUMOCTEHN MEXIY
BEeJIMYMHAMHU, WX (UKCHPOBAHHE C TOMOIINBIO TaOIUIl |
dhopmy.

Ilocmpoenue mabauy no gopmynram 3asucumocmeii u Gopmyn
3asucumocmeli no MmaoIUYaM.

[IponieneBTHKA HCCIEIOBATENBCKOM pabOTHI: ONpenensTh C
MOMOINBI0  IHU(POBBIX " AQHAJIOTOBBIX puOOpPOB,
W3MEPUTENBHBIX ~ WHCTPYMEHTOB JUTMHY, Maccy, BpeMs,
BBITIOJIHATh TNPUKUIKY U OLEHKY pe3yiabTaTa HW3MEpEeHHil;
OTIPEACIISATH MPOAOKUTEITHHOCTh COOBITHSI.




IJIOIIAAN — KBaJApaTHBIA METP,)

KBaJ[paTHbBIN CaHTHMETD,
KBaJpaTHbIN IEeLUMETD,
KBaAPATHBIN METD)

Dopmynvl 3aeucumocmei

genuduH. Popmynvl nIOWAOU U
nepumempa npAMOY20JIbHUKA!
S=ae<*b P=(a+ b2
Dopmynvl niowaou u
nepumempa keaopama. S = a *
a, P=4-<a.

Dopmyna nymu s = v * t u e¢

amanoau: dopmynd
cmoumocmu  C = a * X,
dopmyna pabomer A =w * t.
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Pasznen 2. Apudmerndeckne aeiicTBus
2.1 Brruncnenus 48 YcrHbie BBIYMCIICHUS, | YTPa)KHEHUSA: YCTHBIE M MUCbMEHHbIC MPUEMBI BBIYMCICHUM.

CBOAMMBbIE K JIEUCTBUSIM B
npeaenax 100 (tabauvyHoe u
BHETAOIMYHOE  YMHOKEHHE,
JIeJICHHE, NIEUCTBUS C
KPYTJIBIMU YHCTIaMH).
ITnceMmenHOE CIIOJKEHHE,
BBIUMTAHUE yucen B
npenenax 1000. [leicTBus c
gucaamu0 u 1.

[lucbMEeHHOE YMHOXXEHUE B

CTOJIOHK, IMMCbMEHHOE
JICJICHNE YTOJIKOM.
IIncemenHoe YMHOXEHHE,
JICJICHHE Ha OJHO3HAYHOE

ymcioB npeaenax 100.
[IpoBepka pe3yJsibTaTa
BBIYMCIICHUS (MPUKUAKA WU

OIICHKA pe3yJbTaTa, 00paTHOE

VYcTHOE BBIYHCIIEHHE B CiIy4asiX, CBOAUMBIX K JCHCTBUSM B
npexaenax 100 (mericTBust

C IeCATKaMU, COTHSIMU, YMHOXXEHUE U JICJICHUE

Ha 1, 10, 100). HdeiictBus ¢ uucnamu 0 u 1. [lpukunka
pe3yibTaTa BBINOJIHEHUS AeicTBus. KomMMeHTHpoBaHuUE XoJa
BBIYMCIICHUI c HCIIOJIb30BAaHUEM MaTeMaTUYECKON
TepMuHoOioruu. llprMeHeHue mnpaBui MOPSIKA BBITOJTHEHUS
NEWCTBUN B MPEIJIOKEHHONW CUTYallUHM U MPU KOHCTPYUPOBAHUE
YHUCJIOBOTO BBIPAXKEHUSI C 3a/JIaHHBIM MOPSAKOM BBITIOJHEHUS
JIEUCTBUI.

CpaBHEHHE  YHUCIIOBBIX  BBIp@KEHUH  0€3  BBIYMCICHHIA.
VYopakHeHue Ha CaMOKOHTPOJb: OOCYXJIEHHE BO3MOXKHBIX
OMMOOK B BBIYUCICHUAX [0 aNTOPUTMY, MPH HAXOXKICHUU
3HAQYEHMS YNCIIOBOTO BBIPAKEHUSI.

OreHka panmoHalIbHOCTH BeiuncieHus. [IpoBepka xona

U pe3ysbTaTa BBITOJIHEHUS JEHCTBHUA.
JuddeperurpoBanHoe 3agaHHe:
VJUTFOCTPUPYIOIINX CMBICT JEIEHUS

IIPUBEJCHUE IPUMEPOB,




JEHCTBHUE, [IPUMEHEHUE
aJIrOPUTMA,UCTIOIb30BaHUE
KaJIbKYJIATOPA).
Ilepemecmumenvhoe,
couemamenvHoe  CE0OUCMEA
CILOJMCEHUS, YMHONCEHUSI NpU
BbIYUCTICHUSX. Dopmyna
oelenus ¢ ocmamkom. a =b ¢
¢+ r r<b Obwui ciyuau

C OCTaTKOM, HHTCpIIpETALUTIO pe3yiibTara ACJICHUN B
npaktuueckoi cutyanun. OdopmileHHe MaTeMaTHYeCKOM
3allMCU: COCTaBIIGHME W IPOBEpKa MIPaBUIBHOCTH
MaTEeMaTHYeCKUX  YTBEP)KICHHIl  OTHOCHUTENIbHO  Habopa
MaTEMATHYCCKUX OG’bGKTOB (‘-II/ICGJ'I, BCJIMYHUH, YHCIOBBIX
BBIPKCHHM, reoMeTpuueckux  Guryp). Hab6monenue
3aKOHOMepHOCTel‘;I, OGH.ICI‘O " pa3jIM4HOTrO B XOAC BLIMMOJIHCHUA
NEHUCTBUM  OMHOW  CTynmeHW  (CIOKCHHS-  BBIYMTAHUS,
YMHOXKEHUSI-ICTICHNUS]) B UYUCIOBOM W OVK8EHHOM 6apuanme.

VMHOMCEHUsI ~ MHO203HAYHbIX | YIPAKHEHUSA:  QITOPUTMbl  CIOKEHHS U BBIYMTAHUSA
yucer. TPEX3HAUHBIX YHCEIN, JICJIEHUS C OCTATKOM.

a * b = b e+ a — | Pabora B mapax/rpynmax: COCTaBJICHHE MHCTPYKIHH
nepemecmumensHoe YMHOKEHUSI/JIENIEHNs. Ha KPYIJIOe YHCIIO, AENEHUs qucen
CBOUCMBO YMHOICEHUA, no100poMm.

(ae*b)oc=a-<*b-°*c)—

couemamenbHoe  CEOUCMEBO

VMHOMCEHUS,

(a+tb)ec=asctbec—

pacnpeoenumensHoe

c601Ucmeo VMHOMCEHUS

(vMHOJMCEHUE — CyMMbl  HaA

YuCcno),

2.2 Hucnosble BBIpaKEHUs 14 Haxoxnenne  HemsBecTHOro | MoaenupoBaHue: — UCIOJIB30BAHHE  IPEAMETHBIX
KOMITOHEHTA Mozene st 00BsICHEHWsT cmocoba  (mpuéma)
apru(pMETUYECKOTO1CHCTBHSL. HaXO0XACHUS HEU3BECTHOTO KOMIIOHEHTa
Ypaseuenue. Kopenv | apudmMeTnueckoro AeiCTBUA.

VpasHeHus. Mmnoowcecmso | InddepeHunpoBaHHbIE 3aJlaHus: YCTaHOBJICHHE
KopHeu ypasHeHus. | MOpAJKa JIEHCTBUH NPU HAXOXKIECHUM  3HAYCHMUS
CocmasHnvle VpasHeHus, | YUCIIOBOTO BBIPAKEHUSI.

ceooawuecs K yenouke
npocmulx (6uda a +x =b, a —
x=bx—-a=ba*x=ba:x
=b,x.:a=0>b).

llepemennas, evipadicenus c
nepemeHHou.
ITopsinox

NEeNCTBUN B

Kommenmupoesanue peuterus ypasHeHui no
KomnoHenwmam Oeticmeuil. Pewenue evipasxicenuti ¢
nepemeHHoOU.




YHCIIOBOM BBIPAKCHUH,
3HAYCHUE YHCIIOBOTO
BBIPAKEHUS, COJICPIKAIIETO
HECKOJIBKO IEACTBUI (co
cKoOKamu/6e3 CKoOOK),
C BBIYHCIICHUSIMU

B npenenax 1000.
OMHOpPOIHBIC BETUYNHBI:
CJIOKCHUE U BBIYMTAHUE.

Uroro no pazneny
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Pa3nen 3. TekcToBbIE 3a1a4n
3.1 Pabora ¢ TexcToBOI 18 PaboTa ¢ TekcToBoif 3amaueii: | MojenupoBaHWEe: COCTaBJICHHE W HCIOJIB30BAaHUE MOJEIH
3agadcii aHaJlM3 JAaHHBIX M OTHOINEHUH, | (PUCYHOK, cXema, Talnuila, nuarpamMmma, KpaTKas 3amuch) Ha

MpPEACTABICHUE Ha MOJENH, | Pa3HbIX dTamax pemeHus 3aaadn. KoMMeHTHpoBaHue: OnmucaHue
TUTAHUPOBAHUE XOJa PEIICHUsSI | XOJa PACCYKIEHUsS JUIsl PEUICHUs 3aJadyd: IO BOIpOcaM, C
3aJ1a4H, pelieHne | KOMMEHTHPOBAHUEM, COCTABIICHUEM BBIPAKCHUSI.
apudmeTnyeckuM CcrocoOoM. | YIpaKHEHUS Ha KOHTPOJIb U CAMOKOHTPOIb MPHU PEIICHUH
3anucek pemieHUs 3a7ayd 1o | 3amad. AHanmu3 oO0pasloB 3aliCH  PEIICHUsS 3aJadd 10
JNCUCTBUSIM M C TIOMONIBIO | JCHCTBHSIM HM € TOMOIIBI0O  YHCIOBOTO  BBIPAKEHUSI.
YHCJIOBOTO BBIp@KECHUSA. | MoaenupoBaHue: BOCCTAHOBIICHHE XOJa PEIICHUs 3a7add I10
Pewamo 3a0aqu C | YUCIIOBOMY BBIPXCHHIO WU APYTOil 3aITUCH €€ pPeIIeHusl.
npumeHeHuem ¢dopmyn. | CpaBHenue 3amad. DopmynupoBaHWE TOJHOTO M KPaTKOTO
[TpoBepka perieHnss U OICHKA | OTBETa K 3a/ade, aHAIM3 BO3MOXKHOCTH JIPYTOro OTBETa WIIH
MOJTYYEHHOTO pe3yJIbTara. JIPYTOro Crocoda ero mory4eHusl.
3aoauu na naxosicoenue uucen
1O UX cymme u pazHocmi.

32 Pemenue 3amau 19 3agaun Ha MOHUMAaHKUECMEICIIA Y4eOHbIii  OUanor: HaXOXKIEHHWE OIHOM M3  TpEX
apruMETUYECKUX NCUCTBUH (B | B3AMMOCBSI3aHHBIX  BEJIMYMH TPU  pEIICHUH 3amad  («Ha
TOM  YHCJI€ JIeIeHHs  C | IBIDKEHUE», «Ha paboty» wu 1p.). Pewams 3adauu c
OCTaTKOM), OTHOIIEHUHU | npumerenuem opmyn u ux ob600WeHHOU 3anucu ¢ NoOMOwbo
(OompIie/MeHbBIIIE Ha/B), | popmynvia =b * c.
3aBUCUMOCTEHN (xkymis- | Pabora B mapax/rpynmax. PemieHme 3agad ¢ KOCBEHHOH
mpojaxka, pacu€T BpeMeHH, | (OPMYIHMPOBKON yCIOBHS, 3aJady Ha JEICHHE C OCTaTKOM,

KOJIMYECTBA), HA CpPaBHCHHE
(pa3HoctHOe, KkpatHoe). o

BCJIMYMHBI: ITIOJIOBHHA, TPCTh,

3aj1a4, HJUTFOCTPHPYIONINX CMBICIT YMHOKEHHUSI CYMMBI Ha YHUCIIO,
HaxoxcoeHue 4ucia no cymme u pasHocmu; opopMIICHUE
pa3HBIX CIIOCOOOB pENICHUs 3a1a4yu (Hampumep, MPUBEICHUE K




YeTBEpPTh, INsATasA, Jecsras
4acTh B MPaKTUYECKOU
CUTyallud; CpPaBHEHHE JOJICU
OJTHOH BEJINYNHEI.

3ajaun Ha HAXOXKICHUE

JIOJIN.

eIMHHMIIC, KPAaTHOE CPABHEHHUE); TIOUCK BCEX PEIICHUH.
[MpakTdeckas paboTa: HAXOXKICHUE O BEITMYHHEI.
CpaBHeHMe J10Jiel OTHOW BETUYNHBI.

Hroro no pasgeny
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Pasznen 4. IlpocTpancTBeHHbIE OTHOIIEHUS] M TeoMeTpUYecKue GUrypbl
4.1 I'eomerpuyeckue 13 KoHnctpynposanue HccnenoBanne 00BEKTOB OKPYKAIOIIETO MUPA: COMOCTABICHUE
buryps T€OMETPUUECKHUX buryp WX C U3YYCHHBIMH T€OMETPUUECKUMUGOPMAMHU.

(pazbuenue Qurypsl Ha VYnpaxHeHnue: rpaduyeckue M HU3MEpHUTENbHbIC NEHCTBHUS TpU
4acTH, COCTaBJICHUE MIOCTPOEHNUH MPSIMOYTOJIBHUKOB, KBAJpAaTOB C 3aJaHHBIMU
¢Guryps! u3 yacrem). CBOWCTBaMH ([UIMHA CTOPOHBI,3HAUCHHE TIEpUMETPa, IUIOLIAIN);
N300pakeHre Ha KJIETYATOW | OIpEACIICHHE pa3MepoB MPEIMETOB Ha TJia3 C IOCIETYIOIIeH
Oymare TpSMOYroJlbHUKA C | TIPOBEPKOI — HU3MEPEHUEM. [IponieneBTrKa
3a/1aHHBIM 3HaYEHHUEM | HCCIEe0BaTENbCKOM paboThl: cpaBHEHHE (UTYp MO IUIOIIAIH,
IUIOUIA/IH. CpaBHEeHHUE | TIEpUMETPY, CPAaBHEHUE OJHOPOJHBIXBEINYMH.
wioniaen (GUryp ¢ moMoIbo KonctpynpoBanue u3 Oymaru reoMeTpuueckoi ¢GuUrypsl c
HanoxxeHus. [IpeoOpa3zoBaHue | 3aJJaHHOI JUIMHOM CTOPOHBI (3HAYCHHEM TEPUMETPa, TUIOIIAIN).
buryp Ha wiockocTH. | [IpeobpazoBanue guryp Ha mockoctu. [locmpoenue cummempuy-
Cummempus Queyp | ueix gueyp na kremuamoii bymaee.
OMHOCUMENLHO npamot. | MBICIEHHOE TNpEJCTaBICHUE U SKCIIEPUMEHTaIbHAs MPOBEPKA
Queypvl,  umernwue  0Cb | BO3MOXKHOCTU KOHCTPYMPOBAaHHUS 33JaHHOM TI€OMETPUYECKON
cuMMempuu. burypsl

4.2 I'eomerpuyeckue 21 [lepumerp wmHOrOoyronpHuka: | KomMMmeHTHpOBaHHME XoJa M pe3yibTaTa MOMCKa MHPOPMALUU O

BEJINYUHBI U3MEpPEHHE, BBIUMCJICHHE, | IUIOIIAIN U CI0C00ax €€ HaX0XKICHUSI.
3aMmch paBeHcTBa. | DPOpMyIMpOBaHUE M IPOBEPKA HCTHUHHOCTH YTBEPKICHUH O
W3mepeHne miomanay, 3anuch | 3HAYEHUSX TFeOMETPUYECKuX BelnduH. HaxoxxneHue miomanu
pe3ysbTata u3MEpEHUs OpSIMOYTOJIbHMKA,  KBajpaTa,  COCTABJIIEHHE  YHUCIOBOTO
B KBaIPaTHbIX CAHTUMETpPaX. paBeHCTBA NPU BBIUMCICHUM IUIOIIAAM MPAMOYTOJIbHUKA
Brruncnenue wiomanu | (KBaapara) C npumeHeHuem Gopmyi.
OpsIMOYToJIbHUKA (KBajapaTa) | YueOHbIN JUalor: COOTHOLIEHUE MEXAY €IMHULIAMHU TUIOIAIH,
C 3aJaHHBIMM CTOPOHAMH, | MOCJIEIOBATEIBHOCTh JECUCTBUM TIPU NEPEXOAE OT OJIHOU
3alKiCh PABEHCTBA. €MHUIBI [IJIOIAIN K JPYTOH.
Wroro no pazneny 34

Pazgen 5. MaremaTnueckasi uHpopManus




5.1

Maremarnueckas
nHpopManus

19

Knaccudukanus 00beKTOB 10
JIBYM MPU3HAKaM.

Bepneie (MCTUHHBIE) u
HEBEpHBIE (JTOXKHBIC)
YTBEPKICHUS:
KOHCTPYHpPOBaHUE, NMPOBEPKA.
Jlornueckue pacCcy JIeHHUsl CO

CBSA3KAMH «ECIH ..., TO ...»,
«IO3TOMY», «3HAYHUTY.
3Bneuenne Hu
HCITOJIF30BaHIE IS
BBITIOJIHEHUS 3aJJaHuN
nHpopmanuu,

MPEJICTABICHHON B TaOIUIIaxX
C JIaHHBIMM O pPEaJbHBIX
npoueccax U SBJICHUIX

OKpY’KaIoIIero MHpa
(mammpumep, pacnucanue
YPOKOB, JIBYDKEHUS
aBTOOYCOB, MOE3/10B);
BHECEHHUE JAHHBIX B TaOIMILYy;
JIOTIOJTHEHHE yepTexa
JAHHBIMH.

DopMannM30BaHHOE ONMCAHUE
II0CJIEI0BATENBHOCTH
JENCTBUAN (MHCTpYKLMS,

IaH, CXeMa, aJTrOpUTM).

CronbuaTtas auarpamma:
YTEHHE, UCTIOJIb30BaHUE
JaHHBIX  JUISL  pEeUIeHUs

yu4eOHBIX U MPAKTHUYECKUX
3a1a4. AJITOpUTMBI U3Y4YEHHUS
MaTepuara, BBITIOJTHEHU S
o0ydJalmux ¢  TECTOBBIX
3aaHUd ~ HAa  JOCTYHHBIX
AJIIEKTPOHHBIX cpencTBax

Pabora B rpymnmax: moAroToBKa CyKIACHHS

0 B3aUMOCBSI3U U3Y4aeMbIX MaTeMaTHUYECKUX MOHIATHIH (PaKTOB
OKpYyXKarollled  ACUCTBUTENbHOCTH. [Ipumepsl  curyanmii,
KOTOpBIE  IIeecoobpa3sHo  (GopMyaupoBaTh  Ha  SI3BIKE
MaTEMAaTHKH, OOBSICHATh W JIOKa3bIBaTh MaTEeMATHYECKUMU
CpeICTBaMH.

Odopmienue MaTeMaTUu4eCcKou 3armcHu.
HuddepeHnrpoBaHHOe 3aJaHKE: COCTABICHUE YTBEPIKICHHS
Ha OCHOBE MH(OpMAINH, IPEICTABICHHON B TEKCTOBOH (opme,
HCIIOIb30BAHUECBI30K «ECIH ..., TO ...», KIIO3TOMY», «3HAYUT».
Odopmienue pe3yabTaTa BEIUUCICHHS 10 aITOPUTMY.
Hcnonb3oBaHne  MareMaTUYeCKOM  TEPMUHOJOTHM A
ONMUCAaHMS CIOKETHOM CHUTyalluM, OTHOIIECHUW Y 3aBUCHUMOCTEH.
[IpakTuueckue paboThI o YCTaHOBJICHUIO
MOCJIEIOBATEILHOCTH COOBITHH, NEWCTBHM, CIOXKETa, BRLIOOPY U
MPOBEpKe criocoda AecTBHs

B IPEUIOKEHHONW CUTYyalluu NJIsl paszperieHus npoliaemsl (Hin
OTBETA Ha BOIIPOC).

MogaenupoBaHie MNPEITOKEHHOW CUTYyalluM, HaXOXKJICHHUE U
MPEJICTABJICHHE B TEKCTE WU rpaduueckd BCeX HaNICHHBIX
pELICHHUIA.

Pabora ¢ anropurmMamu: BOCHpPOHM3BEICHUE, BOCCTAHOBICHUE,
UCIOJIb30BaHWE B OOMIMX M YAaCTHBIX CIIydasx ajJrOpUTMOB
YCTHBIX U TMUCHMEHHBIX BBIYHCICHHUH (CIOXKCHHE, BHIUUTAHUE,
YMHOXXCHHE, JIeJICHUE), TMOpsAaKa JICHCTBUHA B YHCIOBOM
BBIDOXKCHUHM,  HAXOXKACHUS  TepuMeTpa W IUJIOMAJH
MPSIMOYTOJIbHHKA.

Pabora ¢ undopmarmeii: yteHue, CpaBHEHHE, WHTEPIPETAIIHS,
UCIOJIb30BaHWE B PEIICHWU JAaHHBIX, MPEACTaBICHHBIX B
TabnuuHoi (opme (Ha auarpamme). Pabora B mapax/rpymmax.
Pabora mo  3amaHHOMY  aNroOpUTMy. Y CTaHOBJICHHE
COOTBETCTBUSI MEXIY Pa3HBIMH CIIOCOOAMU TIPECTABICHUS
nHpopManuu (WIUTIOCTpalusi, TEKCT, Tadmmia). JlomonHeHue
TaONMUI CJIOXKEHHWs, YyMHOXeHUs. Pemenune mnpocreimmx
KOMOMHATOPHBIX W JIOTUYECKUX 3aJay. Y4eOHbI auaior:
CHUMBOJIbI, 3HAKW, NUKTOTPAMMbl; WX HCIOJIb30BaHUE B




oOydeHuss  (MHTEPAKTUBHOM
JIOCKE, KOMIIBIOTEpE, APYrux
YCTPOMCTBAX).

Mnooicecmsa. Ilycmoe

MHOJICECMB0 U €20 0b03HaAYeHue:
& Pasnvie mmoowcecmea. Hua-
epamma Diinepa — Benna.
Tloomnooicecmso. 3uaku c u <&
Ilepeceuenue muooucecms.
3nax M. Ceoticmea nepeceyeHus
MHOJICECTE. Obveounenue
Mmuodcecms. 3uax . Ceoticmea
00bEOUHEHUSL MHONCECTNE

MOBCETHEBHOM XKM3HM U B MaremaTuke. CoCTaBIeHUE MPaBUII
paboThl C W3BECTHBIMU 3JIEKTPOHHBIMHU CPEICTBAMHU OOYUYECHHUS
ODY, tpenaxépel u ap.). Kraccuguxayus s1emenmos
MHOCeCmsa no ceoticmay. Ynopsoouenue u cucmemamusayus
ungopmayuu 8 cnpagoyHou Jumepamype.

Pewenue 3a0au na ynopsaoouenmwiii nepebop eapuanmos c
nOMOWbI0 MAbIUY U Oepesa B03MOHCHOCHEII.

Odgopmnenue  epaguuecku  MHONCECM8,  NOOMHOICECMS,
nepeceuenus U 00bEOUHEHUs MHOMNCECME, NPUMEHEeHUe 3HAHUL
npu 8bINOJIHEHUU 3A0AHUL.

Nroro no pazgeny 19
IToBTOpEHME IPOMAECHHOTO 10
Marepuaia
NToroBblit KOHTPOJb (KOHTPOIbHBIE 12
Y TIPOBEPOYHBIC pAOOTHI)

OBIIEE KOJIMYECTBO YACOB 204

110 ITIPOTPAMME




4 kjacc

HaumenoBanme
pa3aesioB "
y4eOHOro npeamera

Ne i/

TEM

KoaunuectB
0 4acoB

IIporpaMmmHoe coaepxaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4A0IINXCH

Pa3zgen 1. Ynuciaa 1 BeJTUYMHBI

1.1 Yucna

16

Yucna B mpejaenax MHJUIMOHA:
YTEHHE, 3alUCh, MOPA3PSIHOE
CpaBHCHHE YIIOPSIOYCHHE.
Yucno, OobIlee UM MEHbIIIEE
JAHHOTO 4YHCJa Ha 3aJaHHOC
YHUCIIO Pa3psAIHBIX EIWHUIL, B
3aJJaHHOE YHCJIIO Pa3.

VYropakHeHusi: yCTHas U MUCbMEHHas paboTa ¢ YhclIaMu: 3aluch
MHOT'O3HAYHOTO YMCJIA, €ro MPEJCTABICHUE B BHUAE CYMMBI
paspsAHBIX CllaraeMblX; KJacChl U pa3psiibl; BBIOOp uHCEN C
3a/IaHHBIMU CBOMCTBAMU (YUCIIO PA3PSAIHBIX €AUHUI], YETHOCTD U
T. 1.).

MopenupoBaHue  MHOTO3HAYHBIX  YHCEIl,
KJIACCOB U Pa3ps10B MHOTO3HAYHOI'O YUCIIA.
VYuebublil auanor: (GopMylupoBaHHE U NPOBEPKAa MCTUHHOCTH
YTBEPKACHUS O Yucie. 3anuch 4ncia, 00aaroniero 3aJaHHbIM
cBoiicTBOM. HaspiBaHue W OOBSCHEHHE CBOMCTB 4HCTA:
4&THOE/HEUETHO., KpyTriioe, TPEX- (YeThIpEX-, MATH-, IIECTH-)
3HAYHOE, BeIeHHE MaTeMaTH4YecKuX 3amuceil. Pabota B
napax/rpymnmax: YIOPSJOYEHHE  MHOTO3HAYHBIX  YHCEI,
KJIacCU(UKALUA YHCEN MO0 OJHOMY-IBYM OCHOBAHHSM; 3allUCh
o011ero CBOICTBA IPYMIIbI YUCEN.

[TpakTudeckue pabOTHI: YCTAaHOBICHHE MPaBUIIA, 110 KOTOPOMY
COCTABJIIEH PAJ YHCEN, NPOJOJDKEHHE psAa, 3aloJIHCHHE
MPOMYCKOB B PSIAY YMCEN; OMKCAHUE MOJIOKEHUSI YUCia B DAY
YHCEL.

XapaKTepUCTHKA

1.2

Benuununel

24

Bennuuner: CpaBHEHHE
00BEKTOB II0 Macce, IJIHHE,
TIJIOIAIU, BMECTHUMOCTH.
EnquHumel Maccel — IEHTHED,
TOHHA, COOTHOIICHUS MEXIY
eIMHHUIIAMH MAaCCBHI.

Enuauner  BpemeHu  (CyTKH,
HEeJeNs, MecsI, TOJ, BeK),
COOTHOIIICHUEMEKTY HUMHU.
EquHunel imuHel (MHIJLTAMETD,
CaHTHMETp, ACIHUMETP, METP,
KHJIOMETD), IO

OOcyxneHne  TpaKTUYECKHX  CcUTyanuid.  Pacnmo3nHaBaHue
BEJIMYMH, XapaKTepU3YIOLIUX TMPOIecC IBUKEHUs (CKOpPOCTb,
BpeMs, paccTosiHHEe), paldoThl (MPOU3BOJUTEIBHOCTH TPYIA,
BpeMsi paboThl, 00BEM paboT). YCTaHOBJICHUE 3aBHCHMOCTEH
MEXIy BEJIMYMHAMH. YIOPSJOUEHUE IO CKOPOCTH, BPEMEHH,
Macce.

MogenupoBaHHie: COCTaBICHUE CXEMbl JIBUXKEHHUS, paOOTHI.
KomMMenTupoBanue: mnpeicTaBlieHHE 3HAUYEHUS BEJIUYUHBI Ha
OCHOBE COJIEPKATENBHOIO CMBICIIA; oopmienue
MaTEMaTHYECKHUX 3aIUCEH.

JuddepenurpoBanHble 3aaHus: 3alMUCh B BHJE pPABEHCTBA
(HepaBeHCTBA) pe3yibTaTa Pa3HOCTHOTIO, KPaTHOTO CpaBHEHUS




(xBapaTHBIA METp,
KBaJApaTHBIN CaHTUMETD),
BMECTHUMOCTHU (yatp),
cKopocTH (KHJIOMETpHI B 4ac,
METpbl B MHUHYTY, METPbHl B
CeKyHIY); COOTHOLIEHHE
MEXy €IMHULIAMH B IIpeAeIax
100 000. Jloms BenWYUHBI
BPEMEHU,MACCHI, JIJINHBI.
Ckopocmb conudncenus u
cKopocmb yoanenus o8yx
00beKmMo8  Npu  PA6HOMEPHOM
00HOBPEMENHOM O0BUIICEHUU.
Dopmynvl ckOpocmu COTUNCEHUS
u cKopocmu yoanenus:
Veon, = VI T V2 U Vyy = V) — V2
@opmyavt paccmosanus d mexncoy
08yMsi PABHOMEPHO
0BUICYIUMUCS  0OBEKMAMU 8
MomeHm — eépemeHu t  0nA
08uUdICeHUsl HAaBCcmpeyy opye opyey
d =59 — (vi + v)) * 1) 6
NPOMUBONOJIONHCHBIX
Hanpasienusx (d = sy + (v; T vy)
t), 80020HKY (d = sg- (Vi —V3) * 1),
¢ omcmaganuem (d = sy— (v; — vy)
° t). @opmyna 00HOBPEMEHHO2O
O0BUNCEHUA S = Vegy ® Lsemp-

BCJINYHH, YBCJII/I‘ICHI/ISI/ YMCHBIICHHUA 3HAYCHUS BCJIIMYUHBI B
HecKoJibko pa3. [IpomeneBTuka HCCIEIOBATENBCKON PabOTHI:
OTIpeNeNIATh C MOMOIIBI0 HU(POBBIX U AHAJIOTOBBIX NMPHOOPOB
Maccy MpeaMmeTa, TeMmieparypy (Hampumep, BOIbL, BO3ayXa B
MIOMEILEHUH ), CKOPOCTh ABM>KEHUS TPAHCIIOPTHOI'O CPEACTBA MPU
OJTHOBPEMEHHOM  JIBIKEHUH;  ONpelNeisiTh C  IOMOIIbIO
HU3MCPUTCIIBHBIX COCYAOB BMCCTHUMOCTD; BBIIIOJHATL NPUKUIKY U
OLICHKY pe3yJbTaTa U3MEpPEHUH.

Uroro no pazneny
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Paznen 2. Apupmernyeckue aeiicTBUs

2.1

Braucnenus

36

ITucemennoe CIIOKEHUE,
BBIUMTAHHE MHOT'03HAYHBIX
YHUCCII B npeﬂenax MUJIJIMOHA.

[TuceMenHoe YMHOKEHHE,
JCJIICHUEC MHOI'O3HAYHBIX YHCCII
Ha OJHO3HA4YHOE/ JBY3HAYHOE
gucio B npenenax 100 000;
JeJICHUE c OCTaTKOM.

VYpaxHeHus: yCTHbIE BBIYUCIICHUS B IIPEIEIIax CTa U ClIydasx,
CBOJMMBIX K BBIUMCIIEHUAM B Ipefenax cra. O0cyxaeHue u
IIPUMEHEHHUE: AIITOPUTMBI [IMCbMEHHBIXBBIUUCIICHUN; TIPOBEPKA
X072 (COOTBETCTBHE AITOPUTMY, YACTHBIE CITy4an BBIITOJHEHUS
NEeNCTBUI) Upe3ynbTaTa AEUCTBHUS.

KomMmeHTHpOBaHMe: XO0Ja BBIINOJHEHHUS apU(PMETHYECKOTO
JNEUCTBHUS  II0  alNrOpUTMy, HAXOXKACHUS  HEU3BECTHOIO
KOMIIOHEHTa apu(METHUECKOTrO AEHCTBHSL.




Vmuoxenune/neaenne Ha 10,
100, 1000.

CpoiictBa  apudpmeTnyecKux
JNEUCTBUA M HMX NPUMEHECHHUE
I BeruMcieHui. IIposepka
pe3ynbTrara BBIYUCICHUN, B
TOM 4HCIE€ C [OMOIIbIO
KaJbKYJIATOpa. YMHOXKEHUE U
JIEJICHUEBEITNIUHbI

Ha OJTHO3HAYHOE YHUCJIO.
Uzmepenus u opoobu.
Haxoorcoenue yacmu yucna,
yucna no e2o wacmu u Yyacmu,
KOMopy1o 00HO uucno
cocmasnsiem  om  0py2020.
Haxoorcoenue npoyenma om
yucna U yucia  no  e2o

nPOYeHmy.
Cpasnenue,  crooicenue  u
sblUUMAHUE opobeii c
0OUHAKOBLIMU
3HAMeHamensAMU.

VYuebHbIl auanor: oOCyXIeHHe JOMYCTHMOTO pe3yibTaTa
BBIIIOJIHEHUSI JEUCTBHUS HA OCHOBE 3aBUCHUMOCTH MEXIY
KOMIIOHEHTaMH W PE3yJbTaToM JeUCTBUS  (CIIOKEHUS,
BBIUUTAHUS, YMHOXKEHUS, JCTICHUS).

VYropakHeHusi: NPOTHO3MPOBAHHE BO3MOXHBIX  OHIMOOK B
BBIYMCIICHUSX MO aJrOPUTMY, NPU HAXOXKIECHHUH HEU3BECTHOTO
KOMITIOHEHTa apu()hMETHUECKOTO JeHCTBUSI.

3ajaHus HAa TPOBEACHUE KOHTPOJISI U CAMOKOHTPOJIS.
CaMocTosiTenbHOE IPUMEHEHHE NPUEMOB YCTHBIX BBIUMCIIEHUH,
OCHOBAHHBIX Ha 3HAHUM CBOMCTB apu(METHUECKUX NEHCTBUN U
cocraBa uncia. [Ipaktuyeckue paboThI: BHIIIOJIHEHUE CIOKEHUS
U BBIYMTaHMA 10 aroputMy B npeaenax 100 000;

BBITIOJTHEHUE YMHOXEHUS W JeneHusd. Haxooums uacms om
yucra u yucio no uyacmu. Ilpouzsooums cpasnenue Opobell,
CllOJiCeHUe U BbIYUMAHUA € OOUHAKOBLIMU 3HAMEHAMESAMU.
Haxooums npoyenm om uucia u yucio no e2o NpoyeHmy.
YMHOXEHUE UACIICHHE KPYIIIbIX ynced (B ToMm uucie Ha 10, 100,
1000). IIpou3BoauTh CpaBHEHMS, CIOKEHUS W BbIYUTAHUSA
npo0elt ¢ 0MHaKOBBIM 3HaMeHaTeneM. Habmonenne: nmpumepbl
paLMOHAIBHBIX BBIYUCIICHUH. Hcnons3oBanue CBOMICTB
aprupMETUIECKHUX JTCUCTBUH I y10OCTBA BRIYMCIICHUN.

PabGora B mapax/rpymmax: HpUMEHEHHE pa3HBIX CIIOCOO0OB
MIPOBEPKM  NPABWIBHOCTH  BBIYMCICHHWI;  HMCIOJIb30BAHUE
KaJIBKYJIATOpA JIJIsl IPAKTUYECKUX PACUETOB.

2.2

HucnoBble BBIpaKEHUs

18

ITonck 3HAYEHUS YHCIOBOTO
BBIPAXKEHHUS, coZiepIKallero
HECKOJILKO NEeUCTBUI B
npenenax 100 000. PaBenctso,
cojeprkaliee HEU3BECTHBIN
KOMITOHEHT apu(pMETHYECKOro

NICUCTBU: 3alIlNCh,
HAaXOXJIEHUE  HEU3BECTHOTO
komrnoHeHTa.  HepaBeHcTBoO.
Pewenne MIPOCTEUINX

HEPAaBCHCTB Ha MHOXECTBC
OCIIBIX HCOTPULATCIILHBIX

Hcnonb3oBanue OykB sl 0003HAUEHHs YMCEN, HEU3BECTHOTO
KOMITOHEHTa AelcTBUA. [lonck 3HaUeHUAYNCIIOBOTO BBIPAKEHUS,
comepxamiero 3—4 nedctBus (co CKoOkamMu, 0€3 CKOOOK).
CaMocTosiTennbHasi ~MPOBEpKA  MPABUIBHOCTH  HAXOXKJICHUS
3HAYEHHUS YMCIOBOIO BBIpaXEHUS (C OMOpOM Ha MpaBHIIa
YCTAaHOBJICHUS TIOpSAKA JEHCTBUM, alTOPUTMBI BBIMOJTHEHUS
apruMETUIECKUX JEHCTBUN, TPUKUJIKY PE3YJIbTATA).

Pabora B rpynnax: npuBeIeHHE NMPUMEPOB, WILTIOCTPUPYIOMINX
CMBICI M XOJ BBHIIOJHEHHUS apu(MeTHYecKuX JeHCTBUH,
CBOICTBA JICUCTBUM.




YyCcell ¢ MOMOIIBI YHUCIOBOIO
ny4da. JIBOiHOE HEpPaBEHCTBO.
Hcnonb3oBanne  OyKBEHHOM
CUMBOJIMKH IUISL 0000IIeHus 1
CUCTEeMaTH3aIMy 3HaHUM.

Nroro no pazneny 54

Paznen 3. TekcToBbIe 3agaun

3.1 Penrenne TeKCTOBEIX 38 PabGorta c TekcToBoii 3amauelt, | MoaenupoBaHue TEKCTa 3aavyd: CXema, PUCYHOK, TaOiwuIla,
3a1a4 peluieHue KOTOpOW COACPKHUT | KpaTkas 3aITMCh; HCIIOJIb30BaHUE F€OMETPUYECKHUX,

2-3 TIEUCTBUS: aHaIu3,
MPEJICTABIICHHE HAa MOJCIH;
IJJAaHUPOBAaHUE U 3aIHCh
pElICHHUS; MPOBEPKA PEIICHHUS
1 OTBETA.

Amnanus 3aBHCHUMOCTEH,
XapaKTEePU3YIOUIUX TPOIIECCHI:
JBWDKEHUST (CKOPOCTh, BpeMs,
MPOMICHHBIH TIyTh), PabOTHI
(TpON3BOANTENHLHOCTD, BPEMS,
00béM  paboThHI),  KYIUIH-
npofaxku (IeHa, KOJIMYECTBO,
CTOMMOCTh) W PEIICHHE
COOTBETCTBYIOIINX 3aj7ad4.
3agauM  Ha  YCTaHOBJICHHUE
BPEMEHHU (navaro,
MPOJIOJDKUTEITEHOCTh u
OKOHYaHHUE COOBITHS), pacuéTa
KOJINYECTBA, pacxona,
M3MCHEHMUS. 3amaun Ha
HaXOXJICHUE IOJIM BEIIMYHMHBI,
BEJIUYMHEI 110 € goie. Pa3Hbie
CIOCOOBI PEIICHHS] HEKOTOPHIX
BUJIOB  W3YYCHHBIX  3aJad.
Odopmnenune pemeHus 10
JIEHCTBHUSAMC ITOSICHEHHUEM,

10 BOIPOCAM, C TIOMOIIBIO

rpadguveckux 0o0pa3oB B xoje pemieHus 3agadn. OOCyXIeHHe
criocoba pemeHus3anaun, Gopmbl 3aMucu pemeHus, pealTbHOCTH
1 JJOTUYHOCTH OTBETA Ha BOIIPOC.

HuddepenurpoBanHble  3aaHus:  BBIOOP OCHOBAaHUS U
CpaBHEHUE 3a]1a4.

Pabora B mapax/rpynnax: pemieHue apupmMeTudecKiumM crocooom
3aga4 B 2—3 JEWCTBUS; KOMMEHTHPOBAHHME JTAlOB PEIICHUS
3a7a4M; pas3HbIE 3alUCU PELICHHUS OJHOW M TOW K€ 3aJayu,
3a/1a4 Ha JABUKEHUE, TEOMETPUUECKUX 3aad.

[IpakTuueckass paboTa: HaXOXACHHUE JOIU  BEIUYUHBI,
BEJIMYUHBI N0 €€ A0JE, uacmu om Yucia u 4ucid no 4acmu,
npoyeHma om Yucia u Yucia no npoyexmy.

OdopmiieHre MaTeMaTHYECKHUX 3amucel: TOoJHas 3aIuch
pelieHusl TeKCTOBOM 3ajauu (MOJIEb; PEIICHUE MO JIEUCTBUSM,
[0 BOINPOCaM WJIM C IIOMOIIbIO YHCJIOBOTO BBIPAXKEHUS;
(bopMyIHpPOBKAOTBETA).




YHCIIOBOTOBBIPAKCHHS.
Tpu muna 3a0ay Ha OpodOu:
HaxoxcoeHue — uacmu — Om
Yucia, Yucia no e2o0 Yacmu u
0poduU, KOMopyrw 00HO UYUCTO
cocmasnsiem — om  0pyeoeo.
3a0auu  na  HaxooicoeHue
NPOYEeHma om Yucia u 4ucia
no e20 npoyeHmy.

3a0oauu Ha o0OHO8pemeHHOe
PABHOMEPHOE 08UNCEHUE OBYX
00vekmog (Hagcmpeuy Opye
opyey, 8 NpPOMUBONOTONCHBIX
HANpasieHusx, B0020HKY, C
omcmasanuem): onpeoeienue
PAccmosanus mexcoy HUMU 6
3A0aHHBIN MOMEHM 6PEeMeHU,

epemeHuU 00 ecmpeuu,
cKopocmu cOnUICeHUs.
(voanenus,).

3a0auu na evluucienue nio-
waoeti guayp.

Uroro no pazneny
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Pasznen 4. IlpocTpancTBeHHbIE OTHOIIEHUS W TeoMeTpUYecKue GUrypsbl

4.1

I'eomerpuueckue
buryps

15

HaI‘J'DI,Z[HBIC MNpeaACTaBJIICHUSA O

CHMMETPHH. OKpyXHOCTb,
Kpyr:  paclo3HaBaHUE u
U300paxeHue; MOCTPOEHHUE
OKPY>KHOCTH 3a/IaHHOTO
paauyca.

ITocTpoenue M3Yy4YEHHBIX
reoMeTpuueckux  ¢Guryp ¢
MOMOIBIO JIMHEHWKH,
yrOJIbHUKA, LHUPKYJIS.
IIpocTpaHcTBEHHBIE

TEOMETPUUCCKHE burypsi

HccnenoBanne 00BEKTOB OKPYKAIOIIETO MUPA: COMOCTABICHUE
WX C U3yYCHHBIMH T€OMETPHUCCKUMUPOPMAMHU.

VYnpaxHeHus: rpadpuuyeckue U U3MEpUTENIbHBIE NEHCTBUS TpU
BBIMIOJIHEHUH  W3MEPEHWH W BBIYHCICHHUN  TepuUMeTpa
MHOT'OYTOJIbHUKA, IO 1

NpsSMOYTOJIBHUKA, KBajapara, (UTypbl, COCTaBICHHOW W3
npsAMOYroibHUKOB. KoHcTpyHnpoBaHue, u3o0OpaxeHue ¢uryp,
UMEIOIINX OCh CAMMETPHH;IIOCTPOCHUE OKPY)KHOCTH 33JJAHHOTO
panuyca.

KomMmeHTHpOBaHHE X0OAa U pe3ysibTaTa Moucka HHGOOPMAIH O
reOMEeTPUUECKUX (UTYpaX U UXMOAETSAX B OKPYKAIOIIEM.
VYrpaxHeHus Ha KIaCCH(UKAIUIO T€OMETPUUYECKHX (uryp mo




(Tema): map, KyO, IHMIUHJD,
KOHYC, TUPaMH/JIa; pa3IuueHue,
Ha3BaHue. Konctpyuposanue:

pazouenue burypsr Ha
OpSAMOYTOJIBHUKH  (KBaJpaThl),
COCTaBJICHHE buryp u3

MPSIMOYTOJILHUKOB/KBAIPATOB.
Pazsepuymuiii yeon. Cmeorcnole
U 86ePMUKAIbHbLE Y2lbl.

OJIHOMY-IByM OCHOBAHMSIM.
[TocTtpoenne ¢uryp ¢ mnomomiplo MUPKYJsa. M3o0paxenue
reoMeTpUUecKuX QUryp ¢ 3alaHHBIMH cBoiicTBaMu. [locTpoeHue
YTJIOB.

VY4eOHbIN nuanor: pasnuueHue, HasbiBaHue ¢uryp (mpsMoin
YTOJl, pAa36EPHYMbLU Y207, CMEMCHble, 8ePMUKANbHbIE — Y2Ilbl);
TreOMETPUYECKUX BEIUYHH (TIEPUMETP,IUIOMIAb ).

VYnpaxHeHuss Ha KOHTPOJIb M CAaMOKOHTPOJIb JAEATEIbHOCTH.
Omnpenenenne pa3MepoB B OKPYKAIOIIEMHU HA YEPTEKE Ha Ii1a3 U
C TIOMOUIBIO U3MEPUTEIIHHBIX TPUOOPOB.

4.2 I'eomerpuyeckue 14 ITepumerp, IJI0IIAb KommeHnTupoBanmue xoja U pe3yibrara MoucKa HHPOpMaIUu o
BEJTMYUHBI (Gurypel, COCTaBICHHOW WH3 IUIOILAAM U CIIOCO0axX e€ HaX 0XKICHHUS.
IBYX-TpEX DopMynMpOBaHUE U IIPOBEPKAa MCTUHHOCTH YTBEPXKACHUU O
IPAMOYTOJIbHUKOB 3HAYEHUSAX IeoMeTpuYecKux BeiauuuH. [Ipaktuueckue paboOTHI:
(xBaspaToB) HaXOXXJCHWE  IUIOMAAu  (UTyphl,  COCTaBICHHOW W3
OPSAMOYTOJIBHUKOB  (KBaJpaToB), CpPaBHEHHE OJHOPOIHBIX
BEJIMYMH, UCII0JIb30BAaHUE CBOMCTB NPSMOYTOJIbHUKA U KBaJpaTa
JUIs pELIEHUs 33/1a4 C UCHONb308AHUEM HOPMYIL.
Wroro no pazneny 29
Pazgen 5. MaremaTnueckasi uHpopManus
5.1 MaremaTtuueckas 18 PabGora ¢ yrBepxnenusmu: | uddepeHnupoBannbie  3aJaHUS:  KOMMEHTHPOBAaHUE  C
uHpopManus KOHCTPYMPOBaHHUE, IIPOBEPKA | UCIOJIb30BAHUEM MaTEeMaTHYECKON TEPMHUHOJIOTUH;
VUCTUHHOCTH; COCTaBJICHHE M | MAaTEMaTUYEeCKas XapaKTepUCTUKA IPeyIaraéMOM IKUTEHUCKOU
IIPOBEPKa JOTrM4ecKux | cutyanuu. GopMynnpoBaHue BONPOCOB U1 MTOMCKA YHCIIOBBIX

pacCyXI€HUM IIpU PpELICHUU
3aga4. JlaHHBIE O pealbHBIX
nporeccax u SIBJICHUSIX
OKPY’KaroIIEro Mupa,
MPE/ICTABICHHbBIC Ha
JuarpaMmax, cxemax, B
tabnmunax, Tekcrax. CoOop
MaTE€MaTUYeCKUX JAHHBIX O
3aJJaHHOM  0OBeKkTe  (4mcie,
BEJIMYUHE,  T'€OMETPUYECKOU
¢urype). Ilouck unbpopmanuu
B COPaBOYHON JMTEpaType,

XapaKTEPUCTUK, MATEMATUYECKUX OTHOLICHUM M 3aBHCUMOCTEU
(mocnenoBaTeNnbHOCTh U HPOAODKUTEIBHOCTH  COOBITHH,
MOJIOKEHHE B MPOCTPAHCTBE, (DOPMBI U Pa3MeEpHI).

Pabora B rpymnmax: oOCyXJACHHE CHUTYallUd WCIIOIb30BAHMS
IPUMEPOB U KOHTPIPUMEPOB; IUIAHUPOBaHUE cOOpa NaHHBIX O
3aIaHHOM OOBEKTe(Uncie, BETMIMHE, TE€OMETpUUIECKor (urype).
HuddepenumpoBannbie 3a7aHus: opopMIICHHE MaTEMaTUIECKON
3aMucy; NpeAcTaBieHHe HH(POpPMAlMKM B TNPEAJIOKEHHON WIN
CaMOCTOSITENILHO BBIOpaHHOH opMe.

KomMmeHTHpOoBaHue: yCTaHOBJIEHHWE HWCTHHHOCTH 33JaHHBIX U
CaMOCTOSITENTHO COCTaBJIICHHBIX YTBEPKICHUH.

[TpakTrueckne pabOThI: ydeOHBIE 3a7aud C TOYHBIMH U




ceTu HHurepHer. 3anuch
UH(POPMALIUU B NPEII0KEHHOM

tabauile, Ha  CTOJI0YATOM
JiarpaMMme. JocTtynHbie
AJIEKTPOHHBIE cpenacTBa
00yJeHusI, rmocoowus,
TpEHaXKEDPHI, 170:¢
UCIIOJIb30BaHUE noJt
PYKOBOJACTBOM TIenarora u
CaMOCTOATEIIBHO. IIpaBuina
Oe3omacHO paboTsl c

9JICKTPOHHBIMHW U CTOYHUKAMU
uHpopmaruu

(anexTpoHHas dopma
y4eOHHKa, AJICKTPOHHBIC
CJIOBapH, o0pa3oBaTeNbHbIC

CalThl, OPUEHTUPOBAHHBIC HA
JeTe MIAAIIEro IIKOJIBHOTO
BO3pacra).

NpUOMKEHHBIMU ~ TAHHBIMU,  JTOCTYITHBIMU
CpelncTBaMu oOy4eHwus, MOCOOUSIMH;
MPOCTEUIINX LKA U U3MEPUTEILHBIXIIPUOOPOB.
VYuebnsiii guanor: «l[IpuMeHeHHe anTrOpUTMOB B YYEOHBIX H
MPAKTUYCCKUX CUTYALUAX)).

Pabota v nHpopMaIuei: YTCHHUE, MIPEICTABJICHHE,
dbopMynupoBaHme BBIBOJIA OTHOCHUTEIILHO JIaHHBIX,
MIPEACTABICHHBIX B TaOMU4YHON (opMe (Ha auUarpamme, CXeme,
JIPYroi MOJIENHN).

SJICKTPOHHBIMU
HCITIOJIB30BaHHUC

Wroro no pazueny 18
IToBTOpeHune PO IEHHOT O 14
Marepuaia
NtoroBeiii KOHTPOJIb (KOHTPOJIbHBIE
Y TIPOBEPOYHBIC PAOOTHI) 11
OBIIEE KOJIMYECTBO YACOB 204

110 ITIPOTPAMME
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