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|. IosicHUTeILHAS 3aIUCKA
PabGouast mporpamma ydeOHOrOo mpenmera «MaTemMaTWkay COCTaBlieHa B COOTBETCTBHUHU C
TpeboBanusiMu  DenepaabHOTO  TOCYIApCTBEHHOTO  00I111€00pa3oBaTENbHOIO  CTaHJapTa
HaYaJIbHOTO 0O0IIero oOpa3oBaHMs, MTPUMEPHONW NPOrpaMMmbl MO MaTeMaTHKE W Ha OCHOBE
aBTopckon mporpammel JI. I'. IlerepcoH. PexkomMeHIOBaH MHHHUCTEPCTBOM Hayku PO k
UCIIOJIb30BAaHUI0O B 00pa3oBaTeIbHOM IIpollecce B  00pa30BaTENIbHBIX  YUPEXKICHHUSX,
peanu3yronmx o0pa3oBaTelbHbIE MpOrpaMMbl  O0IIEr0  OOpa3oBaHUS U HUMEIOIIMX
rocyjapcTBeHnyo akkpeauranuio Ha 2011/2015y4e6nbIit ros.
[Iporpamma pa3zpabotana Ha ocHoBe DefepalbHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIHLHOTO
CTaHAapTa HadaabHOTO 00Iero oOpazoBanus, KoHIenmum 1yXoBHO-HPABCTBEHHOTO Pa3BUTHS
W BOCIHTAHUS JIMYHOCTH TpaxaaHnHa Poccuu, maHUpyeMbIX pe3ylabTaTOB HAYaIbHOIO
o0111ero oOpa3oBaHusI.
Kypc marematuku aiia 1—4 kiaccoB Ha4aJIbHOM IIKOJIBI, PEANM3YIONIUI TaHHYIO IPOrpamMmy,
SIBJISIETCSL YaCThIO0 HEMPEPBIBHOTO Kypca MAaTEMATHUKHU JJIsl IOMIKOJIbHUKOB M HAYaJIbHOWM IIKOJIBI
U TakuM oO0pa3oM o0O0ecleurBaeT MPEEMCTBEHHOCTh MAaTEMAaTHUYECKOM MOJATOTOBKH MEXITY
CTYTICHSIMU JIOUTKOJIBHOTO M HA4YaJIbHOTO O0IIero oOpa3oBaHMs.
OCHOBHBIMH TIEJISIMU Kypca MaTeMaTUKH NIl 1—4 KJ1accoB B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC HOO sBnsttorest:
. (hopMupOBaHKE Yy y4alTuXCsi OCHOB YMEHUS yUUTHCS,
. Pa3BUTHE UX MBIIUICHUS, KAUECTB JINYHOCTH, UHTEPECA K MATEMATHKE;
. CO3/IaHM€ BO3MOXKHOCTEH JUIsi MAaTEMaTUYECKOM MOJTOTOBKH KaXKJIOT0 peOEHKAa Ha BBHICOKOM
YPOBHE.
CoOOTBETCTBEHHO 33/lauaMu JAHHOTO Kypca SIBJIIOTCS:
. popMupOBaHUE y ydalIMXCS CIIOCOOHOCTEH K OpraHu3alluyd CBOEH yueOHOW NeSTeIbHOCTH
MOCPEACTBOM OCBOCHMS JIMYHOCTHBIX, MO3HABATEIBHBIX, PETYJISITUBHBIX U KOMMYHUKATUBHBIX
YHUBEPCAIbHBIX YUCOHBIX JEHCTBUMH;
. MPUOOPETEHUE OIBITA CAMOCTOSTEIILHON MaTeMaTUYECKON JIEITEIIbHOCTH C LEbIO MOTYyUYCHUS
HOBOTI'O 3HAHUSI, €r0 MPeoOpa30BaHus U MPUMEHEHUS;
. (hopmupoBanmue cnenupuUecKux Il MATEMATUKU KAYECTB MBINLICHUS, HEOOXOAUMBIX IS
MOJIHOIEHHOTO (DYHKITMOHHPOBAHUS B COBPEMEHHOM OOIIECTBE, M B YaCTHOCTH JIOTUYECKOTO,
AITOPUTMUYECKOTO U ABPUCTUUECKOTO MBIIIUICHUS;

JyXOBHO-HPABCTBEHHOE Pa3BUTHE JIMYHOCTH, MPEIyCMATPUBAIOIICe C YYETOM CrenUPpUKU
HA4YaJIbHOTO dTama OOyYeHHs] MaTeMaTHKE MPHHSITHE HPABCTBEHHBIX YCTAHOBOK CO3MJIAHUA,
CIIPaBEJIMBOCTU, J100pa, CTAHOBJICHHUE OCHOB TPAXKIAHCKOW POCCHMCKON HWICHTUYHOCTH,
M00BU U yBaxkeHUsI K cBoeMy OTeuecTRy;

. (bopMupoBaHME MaTEMAaTHYECKOTO S3bIKa M MaTEeMaTUYeCKOTO arapara Kak CpeacTBa

ONMCAHUS U UCCIIEAOBAHUS OKPYIKAIOIIETO MUPA U KaK OCHOBBI KOMITBIOTEPHON IPaMOTHOCTH;
peanuzais BO3MOXKHOCTEM MaTeMaTUKM B (OPMHUPOBAHMM HAYYHOTO MHPOBO33PEHUS

y4aluxcs, B OCBOEHUU UMH HAy4YHOU KapTHUHBI MUpPa C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH;

OBJIQJICHUE CHUCTEMON MaTeMaTHYECKHX 3HAHWM, YMEHUW M HABBIKOB, HEOOXOIUMBIX IS
MTOBCEIHEBHOM KU3HU U JJIs MPOAOJKEHUsI 00pa30BaHUs B CPEIHEH IIKOJIE;

. CO3JTaHME 37I0pOBhecOeperaromeli HHPOPMaIMOHHO-00pa30BaTEILHOM CPE/IbI.

Kypc paspaboran B cootBercTBUM ¢ Y4eOHbIM muianHoM MBOY «I'mmuazust Ne31». Ha
M3yYECHHE MATEeMaTUKH B KaXKJOM KJIACCE HayaJbHOM IIKOJIBI OTBOJAUTCS MO 4 4 B HENENIO
(Bcero 540 4): B 1 xkmacce 132 4, aBo 2, 3 u 4 knaccax — mo 136 4.



I1.JInuHOCTHBIE, METATIPEAMETHBbIE U MIPEIMETHbIE Pe3yJIbTATHI OCBOCHHUS IMpeIMeTa.
CopepxaHne Kypca MaTeMaTHKH OOECIEeYMBAET peaM3alli0 CIASAYIONINX JIMYHOCTHBIX,
METaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTATOB:

JInuHOCTHBIE pe3yabTaThl

1. CTaHOBIJIEHHE OCHOB I'Pa)IaHCKON POCCUICKON UICHTUYHOCTH, YBAXKECHHS K

CBOEH ceMbe U JPYTUM JIOJsM, cBoeMy OTedecTBy, pa3BUTHE MOPAITbHO-ITHUECKUX KaueCTB
JUYHOCTH, aJICKBATHBIX MOJTHOLICHHOW MaTeMaTUYECKOU e TENbHOCTH.

2. llenocTHoe BOCHPUITHE OKPYKAIOIIETO MHpA, HAdaJbHBIC MPEJCTABICHUS 00 HCTOPUU
Pa3BUTHS MAaTEMATUYECKOTO 3HAHMS, POJIM MATEMATUKU B CUCTEME 3HAHUM.

3. OBnageHue HayaJdbHBIMM HABBIKAMM aJalTalMyd B JIMHAMHYHO HM3MEHSIOIIEMCS MHUpE Ha
OCHOBE MeTo/1a pe(hIeKCUBHOM caMOOpraHU3aIliH.

4. IIpuHsATHE COUUATBLHON POJIM YYEHUKA, OCO3HAHUE JTUYHOCTHOTO CMbICIIA YUYEHUSI U UHTEPEC
K U3yYEHUIO MAaTEMATHKHU.

5. Pa3BuTHEe CaMOCTOSITEIBHOCTH U JIMYHOM OTBETCTBEHHOCTHM 33 CBOM IOCTYIIIKH,
CIIOCOOHOCTh K  pedJIEKCMBHOW  CaMOOIIEHKE COOCTBEHHBIX JICCTBUM U  BOJIeBas
CaMOPETYJISALIHS.

6. OcBoeHue HOpM OOIIEHHS M KOMMYHHUKAaTHMBHOI'O  B3aMMOJIEUCTBUS, HAaBBIKOB
COTPYJHHUYECTBA CO B3POCIBIMH U CBEPCTHUKAMH, YMEHHE HAXOJUTh BBIXOAbl U3 CHOPHBIX
CUTYaLUH.

7. MotuBamsi Kk paboTe Ha pe3yidbTaT KaK B MCIOJHUTEIBCKON, TaK M B TBOPYECKOMH
NESATEIBHOCTH.

8. YcraHoBKa Ha 370pOBBIM 00pa3 >KW3HU, CIIOKOWMHOE OTHOIIEHHE K OIIMOKE Kak paboueit
CUTyaluu, TpeOyroIIel KOppeKInu, Bepa B ceosl.

MeTtanpeaMeTHble pe3yJbTaThl

I. YMeHue BBHITIONHATH MNpoOHOE y4yeOHOE IeHCTBHE, B Cilydyae €ro Heycrnexa IpPaMOTHO
(uKCUpOBaTh CBOE 3aTPyIHEHHE, AHAJIM3UPOBATh CHUTYALUIO, BBIABISTH MU KOHCTPYKTUBHO
YCTPaHITh MPUYUHBI 3aTPYIHEHUS.

2. OcBoeHME HAYAIBHBIX YMEHUN MPOEKTHOMN NEATENBHOCTH: MIOCTAHOBKA U COXPAHEHUE LIETIEn
y4eOHOM ACATeIbHOCTH, oOImpeaeiacHue Haunbonee dS(PQPEeKTUBHBIX CIIOCOOOB W CPEICTB
JOCTHKEHHS Ppe3yJibTara, IUIAHUPOBAaHUE, IPOTHO3UPOBAHHUE, peEATN3ALMS IOCTPOESHHOTO
IIPOEKTA.

3. YMeHHe KOHTPOJIMPOBaTh U OLIEHWBATh CBOM yueOHbIE IEWCTBUS HA OCHOBE BbIPaOOTAaHHBIX
KPUTEPHUEB B COOTBETCTBUU C TIOCTABJICHHOM 33/1a4€ll M YCIOBUSAMU €€ peain3aluu.

4. TIlpuoOpereHue ombiTa HCIOIB30BAHUS METOJOB pEUICHHs MPOOJEeM TBOPYECKOTO U
MOMCKOBOTO XapaKTepa.

5. OcBoeHure HaYaNbHBIX (POPM MMO3HABATEIBHON U JTMYHOCTHOU pedIeKCHH.

6. CriocOOHOCTh K MCTIOJIb30BAHUIO 3HAKOBO-CUMBOJIMYECKHUX CPEACTB MATEMATUUYECKOTO SA3bIKa
u cpeactB UKT s onmucaHust U MCCIEIOBAHUS OKPYXAIOWEro Mupa (AJsi mpeiacTaBiIeHUs
uHpopmanuu, Cco3gaHus Mojelied H3y4yaeMbIX OOBEKTOB M  MPOLECCOB, PEIICHUs
KOMMYHUKATUBHBIX M TO3HABATENIbHBIX 33/1a4 U Jp.) U KaK 0a3bl KOMIIbIOTEPHONU IPAMOTHOCTH.
7. OBnaseHue pa3IMuHbIMU CIIOCOOaMK TIOKMCKA (B CIPaBOYHOM JMTEpaType, 00pa3oBaTEIbHBIX
WHTEpHET-pecypcax), coopa, 00pabOTKH, aHA/IM3a, OPraHU3AIMU U Mepenadyd WHPOpMaIUd B
COOTBETCTBUM C KOMMYHHMKAaTMBHBIMM M TO3HABAaTEJIbHBIMHU 3a/adyaMH, MOATOTOBKH CBOETO
BBICTYIUICHHS U BBICTYIUICHHUS C ayIM0-, BUJEO- U TPaPUUECKUM COMPOBOKICHUEM.

8. @®opmupoBaHue CcHeMUPUUYECKUX [JIsI MaTeMaTUKH JIOTMYECKHUX OIepaluii(cpaBHEHHE,
aHanM3, CHHTE3, 0000meHue, KiaccupuKalus, aHajJorusi, YCTAHOBJICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBS3€H, IMOCTPOEHUE PACCYXKIACHUN, OTHECEHUWE K HW3BECTHBIM ITOHSATHUSIM),



HEOOXOUMBIX YEJIOBEKY JJISl MOJHOIEHHOTO (PYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOILIECTBE;
Pa3BUTHE JIOTUYECKOTO, SBPUCTUUECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS.

9. OBnageHue HaBbIKAMU CMBICIIOBOI'O YTEHHS TEKCTOB.

10. OcBoeHHEe HOPM KOMMYHMKATHUBHOI'O B3aUMOJCHCTBHS B MO3ULMAX «aBTOP», KKPUTHK,
«IOHUMAIOIINI», TOTOBHOCTh BECTH JUAJOr, MPU3HABaTh BO3MOXKHOCTh M IPABO KaXIOro
UMETh CBOE MHEHHUE, CIOCOOHOCTh apTyMEHTHUPOBATH CBOIO TOUKY 3PCHHUSI.

11. Ymenue paborarh B mapax W Tpylmax, JOTOBApUBATLCA O paclpeleieHUuu (QyHKIUN B
COBMECTHOM JIESITENbHOCTH, OCYIIECTBIISTh B3aUMHBIM KOHTPOJIb, aJICKBATHO OLIEHUBAaTh
COOCTBEHHOE MOBEJICHUE U MOBEJCHUE OKPYXAIOIIUX; CTPEMJICHUE HE JOMYCKAaTh KOH(IMUKTHI,
a TPy UX BO3HUKHOBEHUH TOTOBHOCTH

KOHCTPYKTHUBHO UX pa3peniaTh.

12. HauanbHble NpEACTAaBIECHUS O CYUIHOCTH M OCOOEHHOCTAX MAaTeMaTHYeCKOTo 3HAHUA,
HCTOPHUH €T0 Pa3BUTHS, €ro 0O0OIEHHOTO XapaKTeEPA U POJIU B CUCTEME 3HAHMIA.

13. OcBoenune 0a30BbIX MPEAMETHBIX M MEXKIPEAMETHBIX MOHATUN (QJITOPUTM, MHOKECTBO,
KJ1accu(ukanus u Jp.), OTpaXaroluX CYIIECTBEHHBIE CBSA3H U OTHOIIECHUS MEX]y OOBEKTaMH U
MpOIIeCCaMU PA3JIMYHBIX MTPEAMETHBIX 001acTei 3HAHUS.

14. Ymenue pabGortaTh B MaTepHaJbHOW W WHGOPMAIIMOHHOW Cpele HadalbHOTO OOIIEro
oOpa3oBaHusl (B TOM YUCJIE C Y4E€OHBIMH MOJEIISIMU) B COOTBETCTBUH C COAECPKAHUEM YUEOHOTO
npeaMera MaremaTukay.

IIpenmeTHbIe pe3yJIbTATHI

1. OcBoeHmE OIbITa CAMOCTOSITENIBHON MaTEMAaTUYECKON AEATEIbHOCTH O MOJTYYEHUIO HOBOTO
3HAHUS, €ro MpeoOpa3OBaHHUIO W MPUMEHEHUIO I peuleHus y4eOHO-NO3HABaTEIbHBIX U
y4eOHO-TIPAKTUYECKUX 3a]1a4.

2. Wcnonb3oBaHue NpuoOpeTEHHBIX MaTEeMaTUYECKUX 3HAHWWA JJI1 ONUCAHUS U OOBSICHEHUS
OKPYXAaIOIUX TPEIMETOB, IMPOLIECCOB, SIBJICHUN, a TaKXK€ OLIEHKHM HMX KOJWYECTBEHHBIX M
MPOCTPAHCTBEHHBIX OTHOIICHUH.

3. OBnageHWe YCTHOW W THMCHbMEHHOM MaTEMaTHYECKOM peubl0, OCHOBAMH JIOTUYECKOTO,
ABPUCTUYECKOTO U aJTOPUTMUYECKOTO MBIILIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, CUETA U
M3MEPEHUS, NPUKUJKN U OLIEHKU, HATJIAIHOTO MPEACTaBICHUS AAHHBIX U MPOIECCOB (CXEMBI,
Ta0IUIIBI, AUArPaMMBI, TpadUKH ), UCTIOJIHEHHSI ¥ TIOCTPOCHHUSI aJITOPUTMOB.

4. YMeH#ue BBINOJIHATh YCTHO U TUCBMEHHO apu(PMETHUECKUE ACHCTBUS C YUCIIaMU, COCTaBIISTh
YUCJIOBbIE W OYKBEHHBIC BBIPAKEHHUS, HAXOJUTh MX 3HAUEHHUSA, PEIIaTh TEKCTOBBIC 3aja4H,
MPOCTEHIIINE YpaBHEHHS U HEPABEHCTBA, UCIOJHATh U CTPOUTH AITOPUTMBI, COCTAaBISATH U
UCCIeOBaTh mpocTeimue  ¢GopMynbl, pacno3HaBaTh, HW300pakaTh ©  HCCIEIOBATH
reomeTpudeckue ¢Gurypel, paborarh ¢ TabJMIIAMHU, CXEMaMH, JUarpaMMamMud U rpadukamu,
MHOKE€CTBAaMU U LIETIOYKAMU, TPEACTABIISATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATH JaHHBIE.

5. IlpuoOpeTreHrie HaYaJIbHOTO OMbITA MPUMEHEHHUS] MATEeMATHUYECKUX 3HAHUM IS PelICHHS
y4eOHO-TI03HABATENbHBIX U YUeOHO-TIPAKTUYECKUX 3aad.

6. IlpuoOpereHue mepBOHAYAIBHBIX MPEICTABICHUN O KOMIBIOTEPHON TI'PaMOTHOCTH.
[IpuoOpeTenue nepBoHAYaIBHBIX HABBIKOB PA0OTHI HA KOMIIBIOTEPE.

Yucaa v BeJIMYUHBI
BbIIyCKHUK Hay4dnTCS:

* YWTaTh, 3aIIMCHIBATh, CPABHUBATH, YIIOPSAI0YMBATh YKCIIA OT HYJIS 10 MAUJUIMOHA;

* YCTAaHaBIIMBAaTh 3aKOHOMEPHOCTb — IMPABUIIO, MO KOTOPOMY COCTAaBJICHAa YMCIOBas
MOCTIEIOBATEILHOCTh, M  COCTABIATH IOCJEIOBATEIBHOCTh IO 33JaHHOMY  WJIH
CaMOCTOSITENIbHO BEIOpAaHHOMY IpaBuily (yBelWYeHHUe/YMEHBIIIEHNE YKCiia Ha HECKOJBKO
€IMHUII, YBEeJTMUEHNE/YMEHBIIICHHUE YHCIia B HECKOJIBKO pa3);



* TPYNIUPOBATH YKCIIA TI0 33JAHHOMY WJIH CAMOCTOSITEIHHO YCTAHOBJIICHHOMY TMPU3HAKY;

* YWUTaTh, 3alKChIBATh W CPaBHUBATh BEIUYHMHBI (Maccy, BpeMs, JUIMHY, IUIOIIA[b,
CKOPOCTb), HCTIOJIb3YsI OCHOBHBIC €IMHUIBI U3MEPEHUS BETMUUH U COOTHOIIICHUS MEXKIY
HUMH (KHJIOTpaMM — T'paMM; 4aC — MHHYTa, MUHYTa — CEKYHJa; KHJIOMETP — METP,
METp — JEIUMETp, NEHUMETP — CaHTUMETP, METP — CAHTHUMETp, CAaHTUMETp —
MUJLTUMETD).

Buvinycknux nonyyum 603M0#CHOCHb HAYYUMBCA!
® xaaccuuyuposamsv Yucia no 0OHOMY UIU HECKOAbKUM OCHOBAHUAM, OOBSACHAMb CE0U
oelcmeus;

® gblOUpamb eOuHuyy O UMEPeHUs OAHHOU GeNUYUHbL (OUHbL, MACCHl, NIOWAOU,
spemenit), 00bACHAMb C80U OEeLICMBUSL.

ApudmMeTndeckue 1eMCTBUA
BhITTyCKHUK HAYy4YUTCS:

* BBINOJHATh MUCHbMEHHO JACHCTBUS ¢ MHOTO3HAUYHBIMU YHCJIaMH (CIO0KEHHUE, BHIYUTAHUE,
YMHOXXEHHUE W JCJICHHWE Ha OJHO3HAauyHOe, JBYy3HauyHoe uucia B mpenenax 10-000) c
MCIIOJIb30BAaHUEM TaOJMI] CJIOKEHHS M YMHOXXEHHUS YHCEJ, alrOPUTMOB MHCbMEHHBIX
apu(PpMETUYECKUX JAEUCTBUH (B TOM YHUCIIE JIEJIEHUS C OCTATKOM);

* BBINOJHATH YCTHO CJIOXXCHUE, BBIUUTAHHE, YMHOXKEHHUE U JICJICHUE OJHO3HAYHBIX,
JIBY3HAUYHBIX U TPEX3HAUHBIX YUCEI B CIy4asiX, CBOJUMBIX K JelcTBUsAM B mipeaenax 100
(B TOM umcie ¢ HyJEM U ynuciiom 1);

* BBIICNATh HEU3BECTHBI KOMIOHEHT apu(METHUECKOro [EHWCTBUS M HAaXOIUTh €ro
3HAUYECHUE;

* BBIYHCIATH 3HAUYECHHUE YHCIIOBOTO BBIpAXEHUs (coiepskamero 2—3 apupMETHYECKUuX
NEeNUCTBUS, CO CKOOKaMu U 06€3 CKOOOK).

Boinycknux nonyuum 603mMoH#CHOCMb HAYHUMbCSL:
®  GLINOIHAMb OCUCMBUSL C BETUYUHAMU,
® UCNOBL308AMb CEOUCMBA apupmemureckux oelucmesuil 0as y0oOCcmea bluUCIeHULL,

® 1POBOOUMb NPOBEPK)Y NPABUNLHOCIU BbIYUCTIEHUN (C NOMOWbIO 00pAmMHO20 Oelcmsus,
NPUKUOKU U OYEHKU pe3yIbmama 0etucmeaus u op.).

Pa0oTa ¢ TeKCTOBBIMHM 3a1a4aMH
BBITTyCKHUK HAYyYUTCS:
*  aHAJM3WUPOBATh 3aj]ady, YCTAaHABIMBATh 3aBUCUMOCTh MEXK]y BEIIMUYMHAMU, B3aHMOCBS3b
MEXJy YCJIOBHEM M BOIPOCOM 3aJaud, OMPEIEISATh KOJIHMYECTBO W TOPSAIOK JCHCTBUN
JUTS pEIIeHUs 3a/1a4uM, BBIOUPATh U OOBSICHATH BEIOOP JICHCTBUM;
* pemarb y4eOHbIE 3aJayd W 3a7adyd, CBSI3aHHBIC C TIOBCEJHEBHOW IKH3HBIO,
apudmeTndeckuM crocodom (B 1—2 neiicTBus);
OIICHMBATh MIPABUIILHOCTH X0/1a PEIICHUS M PeaJTbHOCTh OTBETA HA BOIIPOC 3a/1aUH.
Buinyckuux noayuum 603MOoACHOCMb HAYYUNbCAL:
® pewams 3a0auu HA HAXOJHCOeHUe OONU BeIUYUHbL U GeIUYUHbL NO 3HAYEHUID eé 00U
(nonoguna, mpemo, uemeepmn, NAMAsl, 0eCAMAsl Yacmy),
® pewams 3a0ayu ¢ 3—4 deucmasusi;
®  HAX0O0UMb pazmslie CNOCOOLL peuleHust 3a0ayu.



IIpocTpaHcTBeHHbIe OTHOLIECHUSA. ['eomeTprueckune purypsl
BrinyckHUK Hay4uTCs:

* ONMCBIBATh B3aMMHOE PACIIOJIOKEHHE NPEIMETOB B IPOCTPAHCTBE U HA IUIOCKOCTH;

* pacno3HaBaTh, Ha3blBaTh, H300pa)kKaTh TIeOMETpUYECKHE (GUIypbl (TOYKa, OTPE3OK,
JOMaHasi, NPSAMOW YroJ, MHOTIOYIOJBHUK, TPEYTOJIBHHMK, NPSIMOYIOJBHUK, KBajpar,
OKpPY>KHOCTb, KPYT);

*  BBINOJHATH IOCTPOEHUE F€OMETPUUECKUX (PUTYP C 3aJaHHBIMU HU3MEPEHUAMHU (OTPE3OK,
KBaJpat, IPSIMOYTOJIbHUK) C IIOMOIIbIO TUHENKH, YTOJIbHUKA;

* HCIOJIBb30BaTh CBOMCTBA MPSAMOYTOJBHHUKA U KBaJpaTa JJIs pEIICHU 3a/1a4;

* pacrno3HaBaTh U Ha3bIBATh F€OMETPHUUYECKHE Tena (KyO, map);

* COOTHOCHUTH peajbHble OOBEKTHI C MOJEISIMU T€OMETPUUECKHUX QUTYD.

Buinycknux nonyuum 603mMox#CHOCMb HAYYUMBCAL:
® PACNO3HABAMb, PA3IUYAMb U HA3bLIBAMb 2eoMempuyecKue mead: Napaiienienuneo,
nupamuoy, YuiuHop, KOH)cC.

I'eomeTpuyecKkue BeJIMUMHBI
BrinmycKHUK HAy4UTCS:
* U3MEpATH JTIMHY OTPE3Ka;
* BBIYMCIIAATHD MEPUMETP TPEYrOJbHUKA, TMPSMOYIOJbHUKA W KBajJpaTa, IUIOMIAJb
IpSIMOYTOJIbHUKA U KBaJpaTa;
* OIICHUBAThH pa3Mephbl FEOMETPUUECKUX 00BEKTOB, PACCTOSIHUS MPUOTMKEHHO (HAa TJIa3).

BulnyckHuk noayuum 603MOoMCHOCMb HAYUUMbBCSL:
® GLIYUCTAMb NepuMemp MHO20V20NbHUKA, NAowadb duaypvl, COCMABNIEHHOU U3
NPAMOY20IbHUKOG.

PabGora ¢ nundpopmanuei

BrinyCkHUK HayuuTcs:

* YCTaHaBJIMBATh UCTUHHOCTH (BEPHO, HEBEPHO) YTBEPKJIECHUN O YMCTax,

* BEIUYHMHAX, TEOMETPUYECKUX PUTypax;

* YHUTaTh HECIIOKHBIC TOTOBBIE TAOUIIHI,

*  3aIOJHATH HECIOKHBIC TOTOBBIC TAOJIUIIHI;

*  YUTaTh HECJIO)KHBIC TOTOBBIE CTOJI0YATHIC THArPAMMBI.
BuinyckHux noayuum 603Mo*CHOCMb HAYYUMbCAL:

®  YUMAmMb HeCI10JCHbIE 20MOBble KPY208ble OUASPAMMbL,

®  JoCcmpausams HECLONCHYIO 20MOBYI0 CIMONOYAMYIO OUASDAMMY;

® cpasguusamv u 00606waMb UHGOpMAyUr, NPeOCMABIEeHHYI0 68 CMPOKAX U CMOLOYaAx
HECN0NCHbIX MAOIUY U OUASDAMM,

® NOHUMAMb Npocmelulue BbIPANCeHUs], cooepicauue o2udecKue CeA3KU U Clo8d
(«Uully, «ecnul]l molly, «eepHo/neeepro, umolly, «xadxicowlily, «8ce», «HEKOMOpPblEy,
«Hey),

® cocmaenamyv, 3aNUCblAMb U BbINOJHAMbG UHCMPYKYUIO (NPOCMOU aneopumm), niaw
noucka uHgopmayuu,

® pacnosHasamv OOHY U MY dce UHopmMayuro, NPeOCmAasleHHylo 8 pa3HOU @opme
(mabauysl u ouazcpammoi);



® IAHUPOBAMb HECN0NCHblE UCCIeO08AHUS, COOUpams U NpeoCcmasisims NOJLY4YEeHHYIO
UHpopMayuIo ¢ NOMOWbIO MAOIUY U OUASDAMM,

® uHmMepnpemuposamsv  UHGOPMAYUIo, NOIYUYEHHYIO NPU  NPOBEOCHUU  HECIONCHBIX
ucciedoanull (00vACHAMb, CpasHUBaAmMb U 0000Wams OauHble, 0elamv 6bl00bl U
NPOCHO3b1).

I11.Conep:xxanue Kypca

Yucaa u apudpmernyeckue aeiictBus ¢ uumu (200 1)

CoOBOKYNMHOCTH TMpeAMETOB Win (uryp, oOmanarommux o6mum cBoiictBoM. (CocTaBieHue
COBOKYITHOCTH T10 33/IAHHOMY CBOMCTBY (IIpU3HAKY). BhiienieHre 4acTu COBOKYITHOCTH.
CpaBHEHHE COBOKYMHOCTEW C MOMOIIBIO COCTaBJIEHUs Map: OOJbIIE, MEHbIIE, CTOIBKO KE,
Oonbiie (MeHblle) Ha ...CoequHEHUE COBOKYMHOCTEW B OAHO Iejoe (CloXKeHue). Y naneHue
4acTH COBOKYMHOCTH (BhIunTaHue). [lepemectuTebHOe CBONCTBO CIOKEHUSI COBOKYITHOCTEH.
CBsi3b MEXK/y CIIOKEHHEM U BBIYMTAHUEM COBOKYITHOCTEM.

Uucno Kak pe3ysbTar cu€ra NpeIMETOB U KaK pe3yJIbTaT U3MEPEHUS BEJINYHUH.

O6pazoBanue, Ha3BaHus H 3anuch yrcesn ot 0 1o 1 000 000 000 000. ITopsamok cieroBaHuUS TIPU
cuére. JlecsatuuHble enuHUIbl cyéTa. Paspsanbl u knaccel. [lpencraBieHMe MHOTIO3HAYHBIX
yuceql B BUJE CYMMBbI pa3psiAHBIX cliaraeMbiX. CBs3b MEXKIY JIECATUYHOW CUCTEMOM 3amucu
YyHuCeN U AECATUYHON cucTeMor Mep. CpaBHEHUE U YyHOPAIOUEHHE YK CEell, 3HAKU CpaBHEHHS (>,
<, =, 7‘)

CnoxeHue, BBIYUTAHUE, YMHOXKEHUE U JICJICHUE HATYpaJIbHbIX YUCell. 3HAKU apu(PMETHUECKUX
aeictBuii - — * . © ). Ha3BaHHWsS KOMIIOHEHTOB U PE3yJIbTaTOB apU(PMETHUUECKUX ICHCTBUH.
HarnsinHoe n3o0pakeHne HaTypajibHbIX YUCEN U JEUCTBUI C HUMH.

Tabnuua crnoxxenus. Tabnuia ymHOKeHHs. B3auMocBs3b apudMeTnuecknx AeHCTBUN (MEXITy
CJIO’)KEHUEM W BBIYMTAHUEM, MEXIY YMHOXEHUEM W nejieHneM). HaxoxkaeHne HEeM3BECTHOTO
KOMITOHEHTa apudmernueckoro aeicTBusa. YacTHeie cimydam ymHOXKeHHs U aenenus ¢ 0 u 1.
Hepo3moxxnocTs aenenus Ha 0. PasHOCTHOE cpaBHEeHME uncen (O0bIe Ha ..., MCHBIIIC HA ...).
Kpatnoe cpaBHenue uncesn (00bIIE B ..., MEHBIIIE B ...). JleTuTenu u KpaTHbIE.

CBsi3b MEXTy KOMIIOHEHTAMH U Pe3ybTaTaMu apu(PMETHIECKUX ICHCTBHIMA.

CBoiicTBa CIOKEHHSI U YMHOXKEHUS: TIEPEMECTUTENBHOE U COYETATEIbHOE CBOMCTBA CIIOKEHUS
U YMHOXEHHMSI, pPACHPEACIUTEIIbHOE CBONCTBO YMHOXKEHHS OTHOCUTEIBHO CJIOXKEHUS U
BBIYMTAHUS (MpaBUjIa YMHOKEHHUS YUCIa HA CYMMY M CYMMbI Ha YKCJIO, YUCJa Ha Pa3HOCTh U
pa3HoCcTH Ha 4ucio). [IpaBuna BeIUMTAHUS YKMCIIAa U3 CYMMBl M CYMMbl U3 4YHCla, JEICHUS
CYMMBI ¥ Pa3HOCTH Ha YHUCJIO.

Henenue ¢ ocrtatkoM. KOMMOHEHTHI ACNEHUS C OCTAaTKOM, B3aWMOCBSI3b MEXKIYy HHUMH.
Anroput™m geneHuss ¢ ocrtatkoMm. OIleHKa W TPUKUAKA Pe3yJbTaToB apu(METHYECKUX
JNEUCTBHM.

MOHETBI U KyIIOPBI.

UucnoBoe BblpaxkeHue. lIOpsAIOK BBINOJHEHUS JIEUCTBHM B YHCJIOBBIX BBIPAKEHUAX CO
ckoOkamMu u 6e3 ckoOoKk. HaxoskmeHue 3Ha4YeHHs] YHCIOBOTO BbIpaxkeHHs. Vcronb3oBaHue
CBOUCTB apu(PMeTHUEeCKUX ICHCTBUN MJIs palMOHATM3AlMA BBIYUCICHUN (TIEpEeCTaHOBKA U
IPYIIHAPOBKA CIAra€MbIX B CyMME, MHOXKUTEJEH B MPOU3BEACHUH U JIP.).

ANTOpUTMBI TTMCBMEHHOTO CIIOKEHHUS, BBIYMTAHUSA, YMHOKECHHUS WU ACJICHUS MHOTO3HAYHBIX
yucen. CrnocoObl MPOBEPKH MNPABUIBHOCTU BBIYUCIEHUN (Iroput™, OOpaTHOE [eHCTBHE,
NPUKUJKA PE3YNIbTATA, OLIEHKA JOCTOBEPHOCTH, BBIYUCICHUE HAa KAIBbKYJIATOPE).

N3mepenns n npodu. HemocTtaTouHOCTh HATYpalIbHBIX YHCEIN JJIsl MPAKTUYECKUX U3MEpPEHUH.
HeobxoaumocTh NpakTHUEeCKUX U3MEPEHUI KaK MCTOYHHUKA PACIIMPEHUS TOHATUS YUCIIA.
Homu. CpaBaenue noneil. Haxoxaenue qoam yucia u yucia no jpojie. [IpoueHr.



Hpobu. Harnsnnoe nzo0paxeHnue apodeil ¢ MOMOIIbIO TEOMETPUUYECKUX GUTYP U HA YHCIOBOM
nyde. CpaBHeHHME IpoOel C OJWHAKOBHIMU 3HAMEHATEISIMH W JpO0eH C OJWHAKOBBIMU
yucautensamu. Jlenenue u apoou. HaxoxkneHne yacTu 4yucia, 4ucia MO €ro 4acTd M YacTH,
KOTOPYIO OJTHO YHCJIO COCTaBJISIET OT Apyroro. HaxoxaeHue mpoueHTa OT 4Mcia U 4ucia I0
€ro MPOIICHTY.

CnoxxeHue U BblUMTAaHUE JApoOel ¢ OAMHAKOBBIMU 3HaMeHaTeslssMH. [lpaBuibHBIE U
HenpaBUiIbHbIE [poOu. CMellanHble yncia. Beiaenenre 1nenoi yactu U3 HenpaBuibHON JpOOH.
[IpencraBieHre CMEIIAHHOTO YKCiIa B BUJE HENpaBUWIbHOM poOu. ClloKeHHe U BBIYMTAHHE
CMEIIaHHBIX YHCEN (C OIMHAKOBBIMH 3HAMEHATEIIMU APOOHOM YacTH).

TexcroBblie 3agaum (130 v)

YcnoBue W BONPOC  3aJa4d. Y CTAHOBJIEHME  3aBUCUMOCTH  MEXAY  BEIWYMHAMU,
MIPEICTABICHHBIMU B 3a/1aue. [[poBeieHne caMOCTOSTENBHOIO aHAIM3a 3aa4H.

[TocTpoeHne HarISIHBIX MOJAENEH TEKCTOBBIX 337a4 (CXEMbI, TaOJUIIbI, TUAarpaMMBbl, KPaTKOU
3anucu W 1p.). [lnmaHupoBaHue Xxoja pemeHus 3aaadd. PenieHue TEKCTOBBIX —3ajaad
apu(pMeTHYeCKUM CcrocoOoM (I0 JEUCTBHUSIM C MOSICHEHUEM, MO JEHCTBUSM C BONPOCAMHU, C
MOMOUIbIO COCTaBJCHMS BbIpaKEHUs). ApUPMETHUYECKHE JEHCTBUS C BEIUYMHAMU IIpU
pemieHnn 3anad. COOTHECEHHE MOJyYEHHOTO pe3ysbTara C YCJIOBHEM 3aJaud, OLEHKAa €ro
npaBaonoao0us. 3anuch pelieHus M OTBETa Ha Bompoc 3aaauu. [IpoBepka perieHus 3agauu.
3ajaul  C HEKOPPEKTHBIMU (POpMYyIUPOBKaMH (JIMIIHUMHU M  HENOJHBIMU JTAaHHBIMHU,
HepeaJbHbIMU yclIoBUsAMU). [Ipumepsl 3a1a4, peraeMbIX pa3HbIMU CIIOCOOaMH.

BrisiBnenue 3ajad, MMEIOLUX BHEIIHE pa3jivuHble (adynbl, HO OJUHAKOBOE MaTEeMAaTUYECKOE
peuieHue (MOJEb).

[IpocThie 3a1aun, pacKpbIBAOIIME CMBICT apU(PMETUYECKHUX JIEUCTBUM (CII0KEHUE, BBIUYUTAHUE,
YMHOXKEHHE, IEJIEeHHE), COJepKalllie OTHOLIEHUS «Ooublle (MEHbIIE) Ha ...», «0ojblie
(MEHBIIIE) B ...».

3ajauu, cojepKalliue 3aBUCUMOCTh MEXY BEJIMYMHAMM BUAA a = b . ¢: MyTh — CKOPOCTh —
BpeMs (3aJ1a4u Ha JBUXKEHUE), 00BEM BBHIMIOJHEHHOU pabOThl — MPOU3BOJAUTEIHHOCTH TPYJIa —
BpeMs (3amaud Ha paboTy), CTOMMOCTh — II€Ha TOBapa — KOJWYECTBO TOBapa (3ajayd Ha
CTOMMOCTD) U Jp.

Knaccudukanus npocThIX 3amay M3ydeHHbIX TuoB. CoOcTaBHBIE 33Jauyd Ha BCE YEThIPE
apudmeTndeckux aeucteus. O0mui crnocod aHaan3a U PeIIeHrus COCTAaBHOM 3aauH.

3ajaul Ha HaXOXKJIEHUE 3alyMaHHOTO YMCJa. 3a/Ja4yd Ha HAaXOXICHHE YhCel MO UX CyMME U
pa3HoCTH. 3aJ1a4M Ha IPUBEICHUE K SAMHHULIE.

3aiauyn Ha ompezesieHue Hauana, KOHLA U MPOIOJKUTEIBHOCTH COOBITHSL.

3ajaun Ha HAXOXKJEHUE JOJU LEJIO0ro U LEeJIoro Mo ero aoie. Tpu Tuna 3agad Ha 1poOu. 3a1auu
Ha HaXOXJEHHUE MPOIEHTa OT YMCJa M YMCia MO €ro MpOLEHTY. 3ajJayd Ha OJHOBPEMEHHOE
IBWKCHHE JBYX OOBEKTOB (HABCTpedy MAPYr HPYTry, B TMPOTHUBOIOJIOXKHBIX HAIPABJICHUSX,
BJIOTOHKY, C OTCTAaBAHUEM).

IIpocTpancTBeHHbIe OTHOLICHUSA. ['eomeTrprueckne purypsl u BeJuauHbl (60 1)
OCHOBHBIE TPOCTPAHCTBEHHBIC OTHOIICHUS: BBIIIE — HUXKE, IUPE — YiKe, TOJIIE — TOHBIIIE,
cnepend — C3aJld, CBEpXY — CHH3Y, clieBa — cIipaBa, Mexay u Jp. CpaBHeHue Quryp mo
dbopme u pazmepy (BU3yalIbHO).

Pacnio3naBanue 1 Ha3bIBaHNE TEOMETPUUYECKUX (POPM B OKpYIKaIOIEM MUpE:

KpyT, KBajapaT, TPEYroJIbHUK, NPAMOYTOJbHUK, KyO, IIap, NapajieNenunesa, MUpaMuiaa,
HUWIMHIP, KOHYC. [IpencraBiaenus o mIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax.
OO6nacTu ¥ rpaHULIBI.

CocraBnenue ¢uryp u3 yacteil u pazOueHue ¢uryp Ha yacTu. PaBeHCTBO reoMeTpHuUeCcKHUX
¢uryp. KoncrpyupoBanue ¢puryp U3 najgoyex.



Pacnio3naBanue u n300pakeHHE T€OMETpUYECKUMX (GUTYp: TOYKa, JUHHS (KpHUBas, MpsMasd,
3aMKHYyTasi 1 HE3aMKHYTas), OTPE30K, JIyY, JJOMaHas, yroj, TPEyroJbHUK, YETBIPEXYTOJIbHUK,
ISATUYTOJIBHUK, MHOIOYIOJIBHUK, NPSIMOYIOJBHUK, KBaJapaT, OKPYKHOCTb, KpyT, IpPSMOH,
OCTPBIM W TYIIOH YIJIBI, IPSIMOYTOJIBHBIA TPEYIOJBHUK, Pa3BEPHYTHINA YroJl, CMEKHBIE YIJIBI,
BEPTUKAJIBHBIE YIJIbI, LIEHTPAIbHBIA YroJI OKPYKHOCTH M YIOJI, BIIMCAHHBIA B OKPY>KHOCTb.
[TocTpoeHnue pa3BEPTKU U MOJENN KyOa U MPAMOYTOJIbHOTO Mapaenenumnea. Mcnonb3oBanue
JUIA TIOCTPOEHUM 4YEpTEKHBIX MHCTPYMEHTOB (JIMHEMKH, YEPTEKHOTO YrOJbHUKA, LUPKYJIA,
TPaHCIIOPTHUPA).

DJeMEHThl T€OMETPUUYECKUX (PUTYpP: KOHIBI OTPE3Ka; BEPIIMHBI U CTOPOHBI MHOTOYTOJIbHUKA;
LEHTp, paauyc, IHAMETP, XOpAa OKPYXKHOCTH (Kpyra); BEpIIMHBI, péOpa M rpaHu KyOa M
MPSAMOYTOJIBHOTO Mapauielenuneaa.

[Ipeo6pa3zoBanue uryp Ha miaockoctu. Cummerpust GUTryp OTHOCUTENIBHO MpsiMoil. Durypsi,
uMerole ock cummeTpun. [locTpoenne cuMMETpUYHBIX (DUTYp Ha KJIeT4aTol Oymare.

[1nan, pacnonoxenue 0ObEKTOB Ha IUJIaHE.

['eomeTpuyeckre BenuUMHbI U UX u3Mepenue. Jnnna otpeska. HemocpencTBeHHOE cpaBHEHUE
OTPE3KOB 10 JUIMHE. M3MepeHne MmHbl oTpe3Ka. EquHuIbl JIMHBL (MAJUIMMETP, CAaHTUMETP,
JOCIUMETP, METp, KWIOMETp) M COOTHOIIeHHs Mexay HumH. [lepumerp. Brruucnenue
IIEpUMETPA MHOTOYTOJIbHUKA.

[Tnomanpe reomerpuueckodt ¢urypsl. HemocpencTtBeHHoe cpaBHeHHE (UIyp MO IIOLIAH.
N3mepenue mnomanu. Eauaunel miomany (KBaapaTHbId MUJUTUMETP, KBAAPATHBIA CAaHTUMETP,
KBaJIpaTHbI JIEUMETpP, KBAaAPATHBIM MeETp, ap, TE€KTap) U COOTHOUIEHHUS MEXAy HHUMHU.
[Inomane MpsAMOYrojibHUKAa W MPSIMOYTOJIHOTO TpeyrosibHHKa. [IpubmmxénHoe uzMepeHue
IO T€OMETPUUYECKON (PUTYPHI.

Onenka momanu. M3Mepenue miomaay ¢ TOMOIIBIO MAIETKU.

O0bEM reomerpuueckoil purypsl. Eqununsl o0bémMa (KyOMUECKUl MUIUIUMETP, KyOHMUecKuil
CaHTUMETP, KyOMUYeCKUl ACIUMETpP, KyOUUeCKUd METP) U COOTHOIICHUS] MKy HUMH. O0BEM
Ky0a ¥ IpsIMOYTOJILHOTO Napaljiesienunea.

Henocpencrteennoe cpaBHeHue yriioB. Mizmepenue yrioB. EnuHuia uamepeHus yriioB: yriioBOi
rpanyc. Tpancnoptup. IIpeoOpa3zoBanue, cpaBHeHHE U apuU(METUUECKHE JCUCTBUS C
r€OMETPUYECKUMH BEIIMUYNHAMU.

HccnenoBanue CBONCTB reoMETpUUYECKUX (PUTYp HAa OCHOBE aHAJIM3a PE3YJIHTATOB M3MEPEHUMN
r€OMETPUYECKUX BeIMYHMH. (CBOMCTBO CTOpPOH  MpsAMOyrojpHuka. (CBONCTBO  YIJIOB
TPEYTOJIbHUKA M YETBIPEXYrobHUKA. CBOMCTBO CMEXHBIX YIJIOB. CBOWCTBO BEPTHKAJIbHBIX
YTJIOB U JIp.

BeanyuHbl ¥ 3aBUCHUMOCTH MeKAY HUMH (50 1)

CpaBHeHHMe M ynopsaodyeHHe BeduuuH. OOIMI NPUHUMIT U3MEpEeHUs] BeNuuuH. Eaunuia
u3MepeHust (Mepka). 3aBUCUMOCTh pe3yJibTaTa M3MEpeHus OT BbiOOpa Mepku. CliokeHue u
BBIYMTAHUE BEJIMYMH. Y MHOXEHHE U JIeJICHUE BEJIMYMHBI Ha yucio. Heo6xoaumMocTs BbIOOpa
€AMHOU MEPKH MPU CPABHEHUH, CIIOKEHUU U BRIUMTAHUN BeTMUMH. CBOMCTBA BEJIMYMH.
HenocpencrBeHHoe cpaBHEHUE MpeaMeToB 1o macce. M3mepenue macchl. EnuHMIBI Macchl
(rpaMM, KUJIOTpaMM, LIEHTHEP, TOHHA) U COOTHOLIEHUSI MEXAY HUMHU.

HenocpencTBeHHOE CpaBHEHUE MPEIMETOB 10 BMECTUMOCTH. M3MmepeHHe BMECTHMOCTH.
Enunniia BMeCTUMOCTH: JUTP, €€ CBS3b C KyOMUECKUM JIELUMETPOM.

N3mepenne BpemeHu. EquHuibl BpeMeHu (CEeKyH1a, MUHYTa, 4ac, CyTKH, F'OA)

U COOTHOLIEHUS Mex)Ay HUMU. OmnpezneneHne BpeMeHU o yacaMm. Ha3zBanus mecsueB u qHER
neaenu. Kanennaps. [IpeobpazoBanue 0HOPOAHBIX BEIWYHH U apu(METUUECKUE JCUCTBUA C
HUMU.



Jlonst BenuyuHbI (TIOJI0OBUHA, TPETh, YETBEPTD, JAECATasA, COTas, ThicAuHas u Ap.). [IpoueHT kak
coTas J0Js BEIMYMHBI, 3HAK MpoleHTa. YacTh BeTMUMHBI, BbIpaxxeHHas 1poObio. [IpaBuibHbIE
U HenpaBwibHble yacTH BeiauuuH. [louck 3axkoHomepHocTed. HaOmronenue 3aBucHMOCTEH
MEXIy BeTMYMHAMU,

(hUKCHpOBaHUE PE3yJIbTATOB HAOIIOJEHUN B pEeUH, C TIOMOIILI0 TabuIl, popMyi, rpaduKoB.
3aBUCUMOCTH MEX]ly KOMIIOHEHTaMH U pe3yJIbTaTaMu apu(pMETUYECKUX TCUCTBUM.
[lepemenHnas BennuuHa. BeipaskeHue ¢ nepeMeHHO. 3HaUeHHE BBIPAKEHUS C TIEPEMEHHOM.
®opmyna. @opmMyIibl IIIOMATN U IEpUMETpa IPSIMOYTOJIbHUKA: S =a . b,

P =(a+Db).2. ®opmysl o1 ¥ IEpUMETpa KBaapata: S=a . a, P =4 . a.

dopmyna mIomaal NpsMoyrojabHOro TpeyrojabHuka S = (a . b):2.

dopmyna 00bEMa MpsIMOYTOIbHOTO Napaiuienenuneaa V=a. b . c. Dopmymna o6béma kyda V =
a.a.a. @opmynanytu s =V .twu e€ ananoru: popmyna croumoct C = a . X, popmymna padboTsl
A =w.twu ap., ux 0600mEHHAs 3aMKUCh C TOMOIIBIO hopMyIBIa=Db . C.

[xanel. YucmoBon nyd. KoopanHatsselid jiyd. PaccTosHME MeEXIy TOYKaMH KOOPIMHATHOTO
ny4ya. PaBHOMepHOE NBIKEHHE TOYEK MO KOOPAMHATHOMY Jy4dy Kak MOJENb PAaBHOMEPHOTO
JABUKEHUS peaJIbHBIX OOBEKTOB.

CkopocTh CONMXKEHHMSI M CKOPOCTh YJalE€HHUs [JBYX OOBEKTOB TpU PaBHOMEPHOM
OJTHOBPEMEHHOM JBHKEHUH. DOpMyJbl CKOPOCTH CONMMKEHUS M CKOPOCTH YAAJCHUS:
Veon = U1 7 Uy W 0y = Uy — Uy PopMynmbl  paccTosHMS d  MeXIy JByMs PaBHOMEPHO
JIBYDKYIIUMHUCS OOBEKTaMM B MOMEHT BpPEMEHHM t IJisi JBMIKEHUS HABCTpEdy IpYr HApYyry
(d = so— (v;+ vy * 1) B IPOTHBONOJIOKHBIX HAIPABICHUAX

Koopnaunataelil yroi. I'paduk nBrmxeHus.

HaGmoienne 3aBUCUMOCTEH MEXIy BEIMUYMHAMU M UX 3alMCh HA MAaTEMaTHYECKOM SI3bIKE C
nomoipo (opmyn, tabnui, rpadpuxoB (ABrkeHHs). OnbeIT mepexoda OT OJHOTO crocoda
(buKcanny 3aBUCUMOCTEH K IPYTOMY.

AureOpandeckue npeacrasiaenus (40 1)

YucnoBble 1 OyKBEHHBIE BbIpaKeHUSI. Bpluncienue 3HaueHni mpoCTenInX

OYKBEHHBIX BBIPOKEHUH MPH 33aJaHHBIX 3HAUCHUAX OYKB.

PaBeHCTBO 1 HEPABEHCTBO.

O06006mEnHas 3amich cBoicTB 0 1 1 ¢ momorbio OykBeHHBIX hopmyd: a > 0;
a.l=1.a=aa.0=0.a=0;a:1=a;0:a=0wunap.

O0600mEHHas 3anuCh CBOMCTB apu(METHUECKUX JCUCTBUN C TMOMOIIBI0 OYKBEHHBIX (OPMYI:
a+b=b+a— nepeMecTUTEILHOS CBOMCTBO CIIOKEHUSI,

(@a+b)+c=a+ (b+ c) — couerarenbHOE CBOWCTBO CJIOXEHHUA, a . b = b . a —
MepeMeCTUTEIFHOE CBOMCTBO yMHOXeHus, (a . b) . ¢ =a . (b . ¢) — couerarenbHOe CBOWCTBO
YMHOXEHUSI, (a+b).c=a.c+b.c— pacnpenenureabHOe CBOMCTBO

YMHOXEHHS (IPaBUIJIO YMHOXKEHHUSI CyMMBI Ha yucio), (a+b)—-c=(a—c)+b=a+(b—-c) —
NPABUJIO BBIYUTAHUS YKciia U3 cyMMbl, a— (b +c¢)=a—Db— c— npaBwio BeranTanusi cymmbl
U3 4Huca,

(a+b):c=a:c+b:c— npaBwio AeJICHUS CYMMbI Ha YUCJIO U JIp.

®dopMmyna fieneHus ¢ octatkoma=b.c+r, r<b.

VYpasuenue. Kopenb ypaBHeHus1. MHOKECTBO KOPHEW. Y paBHEHUS BUAA
atx=b,a—x=b,x—a=b,a.x=b,a:x=b,x:a=b (npoctsie). CocTraBHbIC ypaBHEHUS,
CBOJSIIMECS K LEMNOYKE MpOCThIX. PenieHue HEepaBeHCTBA HA MHOXECTBE LIEJBIX
HEOTpPULATEIbHBIX uKcen. MHOXKeCTBO pelleHnii HepaBeHcTBa. (CTporoe M HECTPOroe
HEpaBEHCTBA. /[BOMHOE HEPABEHCTBO.

MaremaTn4ecKkuii I3bIK M 3JIeMEHTHI JJOTUKH (20 4)



3HAKOMCTBO C CHMBOJAaMU MAaTeMaTHYECKOrO SI3bIKa, WX HCIOJIb30BAHUE JIA IMOCTPOCHUS
MaTeMaTUYECKUX BhICKa3bIBaHUW. OnpeiesieHre ICTUHHOCTHU U JIOKHOCTH BBICKA3bIBAHUIM.
[TocTpoeHne mpocTeHIMX BhICKA3bIBAHUNA C MOMOIIBIO JOTHYECKUX CBSI30K U CJOB «... W/HIHU
...», «ECJH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», KKAKIbII», «BCEY», KHAUITETCA», «HEM.
[TocTpoeHre HOBBIX CIOCOOOB JIEUCTBUI U CIIOCOOOB PEIICHUSI TEKCTOBBIX 33/1a4. 3HAKOMCTBO
co croco0aMu petieHus 3a/1a4 JIOTHUECKOro Xapakrepa.

MHO»XeCTBO. DJIEMEHT MHOYKECTBA. 3JHAKM € " €. 3aJaHUE MHOXKECTBA INEPEUUCIECHUEM Er0
AJIEeMEHTOB U cBoMcTBOM. I[lycToe MHOXECTBO M ero obo3HaueHue: 2. PaBHble MHOXKECTBA.
Juarpamma Ditnepa — Benna.

[MoamuoxkecTBo. 3Haku < U & . [lepeceuenne mHOkecTB. 3Hak M. CBoiicTBa mepeceucHUs
MHOkecTB. O0beTMHEeHne MHOKECTB. 3HaK .. CBOHCTBA 00bETMHEHUSI MHOXKECTB.

PaGora ¢ unpopmanmeii u anaau3 1aHHbIX (40 1)

OcHOBHBIE CBOMCTBa TMpEIMETOB: I[BET, (Qopma, pa3Mep, Marepuayn, Ha3HAYCHHE,
pacnoiiokeHue, konumdyectBo. (CpaBHEHHME NPEAMETOB M COBOKYIHOCTEM MPEIMETOB IO
CBOWCTBAM.

Omneparnusi. O06bekT oneparu. Pedynbrar onepanuu. Onepanuu Haja npeaMeTamu, Gurypamu,
yucinamu. [Ipsmbie u oOparnbie omnepamuu. OTbHICKAHHME HEU3BECTHBIX: OOBEKTA OMEpPAIINH,
BBITIOJTHSIEMOM OIEpalliy, pe3yabTara Olepalni.

[Iporpamma neiictBuii. AnroputM. JInHelHbIe, pa3BETBIEHHBIE U IUKIWYECKUE AITOPUTMBI.
CocraBieHue, 3aich U BBITIOJTHEHUE aJTOPUTMOB Pa3IMYHBIX BUJIOB.

CocraBnenue miaHa (asroputMa) noucka uHbopmarnuu. CO6op uHPOpMaIUU, CBSI3aHHON C
nepecuyéToM TMPEAMETOB, HW3MEpPEHUEM BEIWYMH; (UKCUPOBAHME, AHAIM3 TMOJTYYEHHOU
uH(popManuu, NpecTaBIeHUE B Pa3HbIX (popmax.

CocraBneHue MocaeAoBaTeIbHOCTH (LIETIOYKK) MPEIMETOB, 4ucel, (puryp mo 3aJaHHOMY
MpaBUIy.

UteHue 1 3amoJIHEHUE TaOIUIbl. AHAIN3 U UHTEPIIPETALUs JaHHBIX TaOIUIIbI.

Kiaccuduxanust 31eMEeHTOB MHOKECTBA 110 CBOMCTRY. YTOpsAI0YeHHE HHPOPMAITUH.

PaGota ¢ TekcToM: mpoBepka MOHUMAHMS; BBIJCICHUE TJIABHOM MBICIIH, CYIIECTBEHHBIX
3aMEUYaHui U WIUTIOCTPUPYIOIIUX UX TPUMEPOB; KOHCIEKTHPOBAHUE.

YnopsaouerHsii nepedop BapuantoB. Cetu auHuid. [Tytu. JlepeBo BO3MOKHOCTEH.

KpyroBele, cronOuaTeie W JWHEHHBIE JUArpaMMbl: YTEHWE, WHTEPIIpPETAIUs JaHHBIX,
IIOCTPOCHHUE.

O06o001IeHne 1 cucTeMaTh3aus 3SHaHU!

1 kaacc (4 4 B Heaeno, Bcero 132 4)

Yucna u apudpmeruveckue aeiicteuss ¢ HumMu (70 4). I pynnor npeomemos unu gueyp,
oonadarouwux odwum ceoticmeom. Cocmasnenue epynnvl npeomemos no 3a0aHHOMY CEOUCMEY
(npusnaxy). Bvidenenue uacmu epynnoi.

CpaBHEHHE TPYMI IPEIMETOB C TIOMOIILIO COCTABIICHUS Tap: OOJbIle, MEHBIIE, CTOJIBKO XKe,
OoJibiiie (MEHBIIE) HA ... TTOPSI/IOK.

Coedunenue epynn npeomemos 68 O0O0HO yenoe (clodceHue). Yoanenue uacmu epynnoi
npeomemos (sviuumanue). llepemecmumenvroe ceoticmeo ciodicenus epynn npeomemos. Cesa3v
MedHcOy CNoAHCeHUeM U 8bIYUMAaHUeM pynn npeomemos.

Ananoeus cpasHenus, CHOJCEHUS U GbIUUMAHUS 2PYNN  NPEOMemo8 CO CIONCEHUeM U
BLIYUMAHUEM GETUYUH.

Uwciio Kak pe3yabTaT cueTa MPeAMETOB M KaK PE3yIbTaT U3MEPEHUS BETUYHH.

Ha3Banus, nmocnenoBaTebHOCTh U 0003HadeHue uncen oT 1 a0 9. HarmsimHoe m3obpaxeHue
YUCENl COBOKYNHOCMAMU MOYEK, KOCMAMU OOMUHO, MOYKAMU HA YUCLOB0OM Ompe3Kke W T. 1.



IIpenpinymee u nocinenyromee yuciao. KoamyecTBeHHbIM U NOPSIAKOBBIM cUeT. UTeHue, 3annch
U CpaBHCHUE YUCEJI C IIOMOIIBIO 3HAKOB =, >,<,

CnoxeHrne W BbIYMTAaHUE YHWCEN. 3HAKU CJIOKEHUS WU BhlUMTaHUSA. Ha3zBaHume KOMIOHEHTOB
CJIOKEHUS U BBIYUTAHUS. Haensionoe uzobpasicerue ciodxiceHus u 8bIuUmanusl ¢ NOMOWbIo 2pynn
npeomemos u Ha 4uciogom ompeske. CBsSI3b MEXY CIOKEHHEM U BbIUUTAHUEM. 3a6UCUMOCb
Dpe3yIbmamos CA0HCeHUs U BbIYUMAHUSL O USMEHEeHUsl KOMnoHenmos. Pa3HOCTHOE CpaBHEHUE
yucen (Oosblle Ha .., MEHbIIE Ha ..). HaxoXJaeHue HEU3BECTHOrO CJaraemoro,
YMEHBIIIAEMOT'0, BEBIYUTAEMOTO.

CocraB umcen or 1 go 9. Cnoxenue W BblUMTaHME B mpeaenax 9. Tabmuma cioxxeHus B
npenenax 9 («rpeyrojibHas»).

Pumckue yugpoi. Angpasummuasn nymepayus. « Bonwednsiey yugpol.

Yucno u mudpa 0. CpaBHEeHHE, CI0KEHHUE U BRIUMTAHUE ¢ YUCIIOM 0.

Yucno 10, ero o003HaueHHWE, MECTO B YHUCIOBOM psiay, cocTaB. ClIO)KEHUE U BBIYMTAHUE B
npenenax 10.

Moswerts! | k., 5k, 10k, I p,2p.,5p., 10p.

Ykpynuenue eounuy cuema u usmepenus. Cuem oOecamxamu. Haenaonoe uzobpadsicenue
0ecsimKO8 ¢ NOMOWbI0 Mpey20/ibHUK08. UTeHue, 3anich, CpaBHEHUE, CIOKEHUE U BHIYUTAHUE
KPYTJIBIX JECATKOB (YUCEN C HYJISIMH Ha KOHIIE, BBIPAKAIOUIUX 1I€TI0€ YUCIIO JIECATKOB).

Cuem Oecamkamu u eounuyamu. Haensonoe uzobpadsicenue 08Y3HAUHBIX UUCEN C NOMOULBIO
Mpey2obHUKO8 U moyeK. 3aliCh U YTEHUE IBY3HAUHBIX YHWCEJI, MPEICTABICHUE UX B BUJIC
CYMMBI JIECSATKOB U €AUHULL.

CpaBHeHue nBy3HauHbIX uucen. CloKeHUE W BBIUMTAHHWE JBY3HAUHBIX 4YUCEN 0e3 mepexoja
yepes paspsia. Auanozus medxncoy OeCAmMuyHOU CUCMeMOU 3anucu Yucel U O0ecsamuyHou
cucmemou mep.

Tabnuna cioxeHuss OAHO3HAYHBIX yucend B npenenax 20 («kBaapatHasy). CroxeHue u
BbIUMTaHUE B mipeaenax 20 ¢ nepexoaom 4epes3 JIECATOK.

PaGora ¢ TekcroBbiMu 3agayamMu (20 4). YcTHOe pemieHHME NPOCTBIX 3a4a4 HAa CMBICI
CJIO’KCHMS M BBIYUTAHUS MPU U3y4eHUH uucen oT 1 10 9.

3agada, ycimoBUe€ W Bompoc 3anauyu. [locTpoeHue HarisigAHbIX MOJIENIed TEKCTOBBIX 3a/1ad
(cxembl, CXeMaTU4eCKUe PUCYHKH U Jp.).

[IpocThie (B 0JTHO IEWCTBHUE) 3a1a41 HA CMBICII CJIO’KEHUS U BBIYUTAHUS. 3a/1a4u Ha pa3HOCTHOE
cpaBHEeHUE (CoieprKallie OTHOIIEHUS «OOJbIle (MEHBIIE) Ha ...»). 3a1a4u, OOpaTHbIC JaHHBIM.
CocraBieHue BbIpa)eHUN K TEKCTOBBIM 3a]]a4aM.

3a0auu ¢ HexoppeKmHbIMU  DOPMYIUPOGKAMU  (TUWHUMU U  HENOJHbIMU  OAHHLIMU,
HepeanbHbIMU YCI08UAMU).

CocraBHbIE 3aJja4M Ha CJIOKEHUE, BBIYUTAHHE U PA3HOCTHOE CpaBHEHUE B 2—3 JEUCTBUSL.
AHanu3 3a7a4uM ¥ IUIAaHUPOBaHUE XoJa ee pelieHus. Coomuecenue nomy4eHHo2o pe3yrbmama ¢
ycnosuem 3a0adu, OyeHKa e2o npagoonoooobus. 3anuch pelieHrus U 0TBETa Ha BOIPOC 3ajadyH.
ApudmeTrnyeckue AeHUCTBUS C BETUYMHAMU MPU PEIICHUH 3a/1a4.

I'eomerpuueckue ¢purypol u BessnunHbl (14 4). OCHOBHBIE TPOCTPAHCTBEHHBIE OTHOIIEHUS:
BBIIIIE - HIDKE, IIUPE — YK€, TONIIE — TOHbIIIE, CIIEPEAN — C3a/I1, CBEpXY — CHU3Y, ClIeBa —
CIIpaBa, MEXIy U JAp.

CpaBuenue guryp no popme u pazmepy (BU3yalbHO).

Pacro3naBanue u Ha3bIBaHHWE TE€OMETPUUYECKUX (OPM B OKPYKAIOIIEM MHPE: KpyT, KBaapar,
TPEYTOJIbHUK, TPSIMOYTOJBHUK, KyO, mIap, Mmapajuiefienures], MUpaMuaa, ITUINHAP, KOHYC.
[IpeacraBnenus o MIOCKUX U MMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax.

CocraBnenue ¢uryp u3 yacreid u pazouenue ¢uryp Ha yactu. Koncmpyupoganue gueyp u3z
nanoyex.



Toukn u nuHUK (KpUBBIE, NpPSIMbIE, 3aMKHYTble M HE3aMKHYTbIe). ObOracmu u 2epaHuybi.
Jlomanas. TpeyroabHUK, YETHIPEXYTOJIbHUK, MHOTOYTOJIbHUK, €0 BEPIINHBI U CTOPOHBI.
Otpe3ok u ero obo3HaueHue. M3mepeHue AMuHBI OTpe3Ka. EQUHUIBI JJIMHBL: CaHTUMETP,
NEUMMETP; COOTHOIICHUE MeXAy HUMU. llocTpoeHne oTpe3ka 3aJaHHOM JJIMHBI C MTOMOIIBIO
JIMHEWKH.

Cocranenue ¢uryp u3 yacteil 1 pazouenue Guryp Ha 4yacTu.

OObenMHEeHNE U NTepeceYeHUE T€OMETPUIECKUX PUTYD.

Beanunnbl u 3aBucumoctu mMe:xkay HUMH (10 4y). CpaBHEeHME W yHnoOpsiAOYECHHE BEJIMYHH.
Obwuii  npunyun uzmepenuss eeauyun. FEounuya uzmepenus (Mepka). 3asucumocms

pe3yromama usmepeHusi om evloopa mepxu. Heobxooumocmv 6vlOOpa eOunoli mepku npu
cpasHeHuu, crodcenuu u evruumanuu eeaudun. Ceoticmea eenuduH.

N3mepenune maccebl. EquHna Maccel: KUJIOTpaMM.

N3mepenne BMecTuMOCTH. EnHMIIA BMECTUMOCTH: JIATP.

llouck  3axonomepnocmeii. Habniooenue 3asucumocmeti  mexncoy KOMHOHEHMAMU U

pe3yibmamamu apupmemudeckux 0eucmeautl, ux uKcuposanue 6 peyu.

Yucnosot ompe3ox.

Aareopandeckue npencraBiaenuss (14 4). UreHue u 3amuch YHUCIOBBIX U OYKBEHHBIX
BBIpakeHU B 1—2xaeiicTBus 0€3 CKOOOK. PageHcmso u Hepagencmeo, ux 3anucb ¢ NOMOUbIO
3HAKo8 >, <, =,

Vpasuenusi suoa a + x = b, a—x = b, x —a = b, pewaemvle na ocnose 63aumocesnzu mexncoy
Yacmovio U YeabiM.

3anuce nepemecmumenbHoO20 C8OUCMBA CIONHCEHUSL C NOMOWbIO OVKEEHHOU (hOpMYIbL:
atb=>b+a

3anuch B3aMMOCBSI3U MEXIY CIIOKEHHWEM M BBIYUTAHUEM C MOMOIIbI0 OYKBEHHBIX PABEHCTB
Buma:at+tb=c,bta=c,c—a=b.

MareMaTH4ecKHii #I3bIK M JJIEMEHTbI JIOTUKH (2 4). 3HAKOMCTBO C CHMBOJIAMH
MaTeMaTUYECKOro si3biKa: MudpaMu, OyKBaMH, 3HaAKAMU CPABHEHMS, CJIOKEHUS M BBIYUTAHUS,
WX HCIOJIb30BaHHE JJIsl TIOCTPOCHUs BhICKa3bIBaHMM. OmnpeneneHne UCTUHHOCTH U JIOKHOCTHU
BBICKA3bIBAHU M.

[TocTpoeHue Mozeneil TEKCTOBBIX 3a/1au.

3HAKOMCTBO C 3aJja4aMU JIOTUYECKOT0 XapaKTepa U Crioco0aMu UX PEIIeHUs.

Pabora ¢ unpopmanmeii 1 aHaau3 AaHHbIX (2 4). OCHOBHBIC CBOICTBA MPEIMETOB: IIBET,
dbopma, pazmep, MaTepuai, Ha3HAYCHHE, PACIIOIOKEHUE, KomuecTBO. CpaBHEHHE MPEMETOB U
TPYIII MPEIMETOB MO CBOMCTBAM.

Tabnuma, ctpoka u crosdenr Tabmuibl. YteHwe wu 3anojgHeHwe TadOmuibl. [louck
3aKOHOMEPHOCTH pa3MeIIeHus: 00beKTOB (uuced, (Uryp, CHMBOJIOB) B TaOJIHIIE.

Cbop u npedocmasneHue uHpopmayuu o0 eOUHUYAx UMepeHuss GeludyuH, Komopbie
UCNONIL308AIUCH 8 OpesHocmu Ha Pycu u 6 Opyaux cmpanax.

O06o0011eHNE ¥ cCUCTeMaTh3allksl 3HaHWH, MOJy4eHHBIX B 1 Kiacce.

Ilopmeonuo yuenuxa 1 knacca.

2 kiaacc (4 4 B Hegeno, Becero 136 4)

Yucaa um apupmernyeckue AeictBusa ¢ HUMHU (60 u). IIpuembl yCTHOro cioXeHUs H
BBIYMTAHUS JIBY3HAUHBIX 4YHMCEN. 3alKCh CJIOKEHHS W BBIUATAHMUS JBY3HAYHBIX YHCEN B
ctonbuk. ClokeHHne U BRIYUTAaHUE JBY3HAYHBIX YUCEI C TIEPEXO0JI0M Yepe3 paspsi.

Cotasa. Cuer cortHsmu. Haensouwoe uzobpasicenue comewn. YTeHue, 3amuchb, CpaBHEHUE,
CJIIOKEHUE W BBIYMTAHUE KPYIJIBIX COTEH (YUCEN C HYJSIMH Ha KOHLE, BBIPAXAIOUIUX IEJI0€
YHUCJIO COTEH).



Cuem comuamu, decamkamu u eounuyamu. Haensonoe uzobpasicenue mpexsHaumvix yucei.
UrteHue, 3anuch, yNopsiJOYMBaHUE U CPABHEHHE TPEX3HAUHBIX YUCEI, UX MPEJCTABICHHUE B
BUJIE CYMMBI COTEH, JIECATKOB W €IUHUI (AecATUYHBIA cocTaB). CpaBHEHHUE, CIOXKEHUE U
BBIYMTAHHUE TPEX3HAUHBIX YHUCCN. AHanozus Mmedxdcoy OeCAMUYHOU CUCMEMOU 3anucu
MPEX3HAYHBIX YUCen U 0eCAMUYHOU CUCMEMOU Mep.

CxoOku. Tlopsimoxk BBINIOJHEHUS JIEWCTBHM B BBIPAKEHHUAX, COJIEPKAIIUX CIIOXKEHUE U
BBIYUTaHUE (CO CKOOKaMU U 0€3 HHX).

CoueraTennbHOE CBOMCTBO CIIOKEHHMS. BbluMTanue cyMMbl M3 4YKclia. BbrunTanue uucia u3
cymMmbl. Mcrionb3oBaHre CBOMCTB CI0KEHUS U BBIYUTAHUS JJI pAllMOHAIN3AI[MN BEIYUCIICHUN.
YMHOKEHHE U JIEJICHUE HATYpaJIbHbIX Yncelsl. 3HaKu YMHOXeHUs (X) u aenenus (:). Hazpanue
KOMIIOHEHTOB M pE3yJIbTaTOB YMHOXEHUs W JeneHus. [ paguueckas unmepnpemayus
ymHoxceHuss u oenenus. Cesazb medxncoy ymHoodcenuem u Oenenuem. IIpoBepka yMHOXKEHUSA U
nenenus. HaxokaeHue HEHW3BECTHOTO MHOXKHUTENS, AeauMoro, aenurtena. (Ceass medcoy
KOMNOHEHMAaMU U pe3yibmanmom YMHONCEHUsI U OeleHUsl.

Kpatnoe cpaBHenue yucen (OOJbIIE B ..., MEHBIIIE B ...). JleUTeNn U KpaTHBIE.

YacTHble cinyyan yMHOXkeHUs U nesennsi ¢ O u 1.

HeBo3MoxHoCTb nenenus Ha 0.

[Topsiiok BBHITIOJIHEHUS ACHCTBUN B BBIPAXKEHHSX, COJIEPKAIUX YMHOXKEHHE U JieJieHHue (Co
CKOOKaMHU U 0€3 HUX).

[TepemecTUTENBLHOE CBOMCTBO YMHOMXEHHUS.

Tabnuua ymHokeHUs. TaOIMuHOE YMHOXKEHUE U JICJICHUE YHUCEIL.

CoueraTenbHOE CBOMCTBO YMHOXKEHHUS. Y MHOXKEHME U AeneHne Ha 10 u Ha 100. YMHOXEHHUE n
JIeJICHUE KPYTJIBIX YHUCEI.

[Topsimox BBITIOIHEHUSI JACHUCTBUM B BBIPAXKEHUSIX, COJACPKAIIUX CJIOKEHUE, BBHIYUTAHUE,
YMHOXKEHHE U JIeJIeHUE (CO CKOOKaMU U 0€3 HUX).

PacnpenenurenbHoe  CBOWCTBO yMHOXEHHWs. [IpaBuino pgeneHuss CyMMbl Ha  YHUCIO.
BHeTabnuyHoe yMHOXEHHWE U JieJieHHWe. YCTHBIE MPUEMbl BHETAOJUYHOTO YMHOMXKCHHUS U
nenenus. Mcnosib30BaHUE CBOMCTB YMHOXKEHUS U ICJICHUS U1 pallMOHAJIM3AIIMN BBIYMCIICHUM.
JleneHue ¢ OCTaTKOM C MOMOIIbI0 Mojieniell. KOMIOHEHTHI AeeHusl ¢ OCTaTKOM, B3aUMOCBSI3b
MEXK]ly HUMH. AJITOPUTM JIeJIeHUs ¢ ocTaTKOM. [IpoBepka esieHust ¢ OCTaTKOM.

Tricsua, ee rpadguueckoe mzodpakenue. Crnoxxkenne u BeiuuTanue B npegenax 1000. YcrHoe
CJI0’KEHME, BBIUUTAHUE, YMHOXEHUE U JAesieHue unceln B npeaenax 1000 B ciydasx, CBOJAUMBIX
K aeicTBusaM B npenaenax 100.

Padora ¢ TekcroBbiMH 3agauyamMm (28 4). AHaim3 3amauM, MOCTpOeHUE TpadUuecKux
MoOJiesIeH, TUTAaHUPOBAHUE U PeaTu3allus PEIICHUSI.

[TpocTeie 3aa4n HA CMBICT YMHOXKEHUS U JejeHus (Ha paBHbIC YaCTH U IO COJICPIKAHUIO), X
KpaTKasi 3allicCh C MOMOIIbIO Ta0IuIl. 3aa4l Ha KpaTHOE CpaBHEHHE (COEprKallie OTHOLICHUS
«Oonblie (MeHbIIIE) B...»). BzaumHo oOpaTHbIe 3a/1a4uu.

3aoauu Ha HaxodcoeHue 3a0YMAHHO20 YUCIA.

CocraBnble 3a71aun B 2—4 neicTBUS Ha Bee apudMeTndeckue aeictus B npeaenax 1000.
3agaun ¢ OYKBEHHBIMH JaHHBIMHU. 3aJa4d Ha BBIYHCIEHUE JIJIMHBI JIOMaHOW; mNepuMeTpa
TPEYTOJbHHUKA U YETHIPEXYTrOJbHUKA; IUIONIAU U IEpUMETpa MPSIMOYTOJIbHHUKA U KBaJpaTa.
CnoxeHure U BBIYUTAHUE U3YYEHHBIX BEIMYHMH MPU PEIICHUH 3a]1a4.

I'eomerpuueckue ¢urypsl u Beaunuunbl (20 4). Ilpsamas, nyd, orpesok. IlapainensHbie u
MIEPECEKAOIINECS MPSMBIE.

Jlomanas, nnmuHa nomanoi. Ilepumerp MHOTOYroJIbHUKA.

Ilnockocmo. Yeon. Ilpsimoti, ocmpuwiii u mynoti yenvl. IlepnenoukynsipHvle npsmole.



[Ipsmoyronbauk. Kaapar. CBoiicTBa CTOPOH W YIJOB NPSAMOYIOJIbBHHKAa W KBaJpara.
[TocTpoenne mpsMOYrobHUKA W KBajpaTa Ha KieTdaTol Oymare 1o 3aJaHHBIM JJIMHAM HX
CTOPOH.

[IpsimoyronbHBINA Mapasuienenumnesn, kyo. Kpyr u okpyXHOCTb, UX LEHTpP, pPalUdyC, AUAMETP.
Hupkyiib.

BrluepurBanue y30poB U3 OKPY>KHOCTEH C IOMOIIBIO IUPKYJIS.

Cocmaenenue gueyp uz uacmeti u pazouerue gueyp na yacmu. Ilepeceyenue ceomempuuecKux
dueyp.

EauHuIel JIMHBL MIJUTUMETP, KUJIOMETP.

[TepumeTp nmpsAMOYTOIHHUKA U KBAAPATA.

[Tnomanps reomerpuueckoit ¢urypsl. HemocpencTBeHHoe cpaBHeHHE (UTyp MO IUIIOLIAIH.
N3mepenue momanu. EnuHuns! mnomaau (KBaapaTHBIM CAaHTUMETp, KBaJApaTHBIN JEUUMETp,
KBaJPAaTHBI METpP) W COOTHOIICHHS MexAy HuMmu. [lmomrame mnpsimoyrompHuKa. [lmomranb
KkBazapata. [Lnowaou ueyp, cocmasieHHbIX U3 NPAMOY20JbHUKO8 U K8AOPAMOS.

Obvem ceomempuueckou gueypol. Eounuysvt obvema (Kybuueckuii canmumemp, KyOuueckuu
Ooeyumemp,

KyOuyeckuti memp) u coomuouieHus mexcoy Humu. Obvem npamoy2oibHo20 napasienenuneod,
0bvem Kyoa.

[IpeoOpazoBanue, CpaBHEHHE, CIIO)KCHHE U BBIYUTAHHE OJIHOPOJHBIX TI'E€OMETPUUYECKHUX
BEJIUYMH.

BeqiuuuHbl U 3aBUCUMOCTH MexaAy HUMHM (6 4). 3aBHCUMOCTb pe3yJibTaTa U3MEpPEHHUs OT
BBIOOpA MEPKHU.

CrnokeHre W BhIUMTaHWE BeaWMYWH. HeoOXoMMMOCTh BBIOOpA €AMHOW MEPKH TPHU CPABHEHHH,
CJIOKEHUH Y BHIYUTAHUU BEITMYUH.

llouck  3axonomepnocmeii. Habnioodenue 3asucumocmeti  Mexnc0y KOMHOHEHMAMU U
Pe3VIbmamamu YMHONCEHUSL U OeIeHUs.

Dopmyna niowadu npamoyeoivrHuka S = a - b.

Dopmyna obvema npamoy2oivHo2o napaiieienuneoa V = (a b) c.

Aareopandeckue npeacraBienuss (10 4v). UreHue u 3amuch YHUCIOBBIX U OYKBEHHBIX
BBIPOKECHUM, COAEpKAITUX JEUCTBHS CIIOXKEHUS, BBIYMTAHMS, YMHOXEHHUS W JeleHus (Co
CkoOKkamMu W 0e3 Hux). BprumciieHne 3HaYeHUW MPOCTEUIINX OYKBEHHBIX BBIPAKEHUN MPU
3aJIaHHBIX 3HAYCHUIX OYKB.

3anuch B3aMMOCBSI3U MEXAY YMHOXKEHHEM W JICJICHHEM C TIOMOIbI0O OYKBEHHBIX PAaBEHCTB
Buma.a-b=c,b-a=c,c:a=b,c:b=a.

O606mmenHas 3anuch cBOUCTB 0 1 1 ¢ MOMOIIBI0 OYKBEHHBIX (OPMYII:
a-l=1-a=a,a-0=0-a=0,a:1=a,0:a=0wunap.

0Ob6006wenHas 3anuco c8oOUCM8 apuphmMemuieckux 0etucmeull ¢ NOMowbi0 OYKEEHHbIX POpMYIL:
a+ b =>b+ a— nepemecmumenvHoe c8OUCMBO COMCEHU,

(a+b)+c=a-+ (b+c)— couemamenvHoe c80UCMBO CIOHNCEHUSL,

a b =>b-a—nepemecmumenvroe c80UCMB0 YMHONCEHUSL,

(a-b) c=a-(b-c)— couemamenvbHoe CBOUCMBO YMHONCEHUS,

(a+b)-c=a-c+b-c— pacnpederumenvrhoe c80UCMBO YMHONCEHUST (VMHOIICEHUE CYMMbl
HA YUCN0);

(a+b)—c=(a—c)+b=a+ (b—c)— eviuumanue yucia u3 Cymmol,
a—(b+c)==a—b-c— evluumanue cymmol u3 yucia,

(a+b):c=a:c+b:c— derenue cymmvl Ha YUcio u op.

Ypasnenus suoa a - x = b, a : x = b, x : a = b, pewaemvle Ha 0cHOBe 2paghuieckol mooenu
(npsamoyzonvHuk). Kommenmuposanue pewenus ypagrneHull.



MaTteMaTH4eCcKHil A3BIK U 3JIEMEHTbI JOTMKH (2 4). 3HAKOMCTBO CO 3HaKaMH YMHOXXECHUS U
JeNieHus, CKoOKaMu, croco0aMu n300pakeHust 1 0003HAUCHUS NPSIMOM, Jy4a, yria, KBajapaTta,
NpsIMOYTOJIbHHKA, OKPY>KHOCTH U KpyTa, UX pajguyca, 1uaMerpa, LeHTpa.

OnpeneneHve HMCTUHHOCTA MW JIOKHOCTM  BBICKa3biBaHWi. [locTpoeHue mpocTemmx
BBICKa3bIBaHUI BUA «BEPHO/HEBEPHO, UTO ...», «HEM, «ECIH ..., TO ...».

[TocTpoenue crnocoOOB pelieHus TEKCTOBBIX 3ajad. 3HAKOMCTBO C 3ajadyaMu JIOTHYECKOTO
XapakTepa U Croco0aMu UX PelIeHUs.

Padora ¢ undopmanmeir m anaau3 gaHHbIX (10 4). Onepaums. OObEKT M pe3ynbTaT
oreparuu.

Onepayuu Hao npeomemamu, ¢ueypamu, yuciamu. Ilpsamele u obpammuvie onepayuu.
OmpvickaHue Heuz8ecmHvlx. 00vbeKma onepayuu, 6blNOJIHAEeMOU Oonepayuu, pe3yibmama
onepayuu.

Ilpoepamma oeiicmeuii. Aneopumm. Jluneiinvle, pazgemeneHnvie U YUKIUYeCKUe aicopummbl.
Cocmaenenue, 3anucs u 8bINOJHEHUE ANCOPUMMO8 PAZTUYHBIX BUOOS.

UreHue U 3an0JHEHNE TaOIULIbl. AHAIN3 JTAHHBIX TAOIUIBI.

Cocranenue nociae0BaTeIbHOCTH (ILIETIOYKH) IPEIMETOB, YUCell, GUTYp U Jp. N0 3aJaHHOMY
MIpaBUILY.

Ynopsoouennwiii nepebop eapuanmos. Cemu aunuii. Ilymu. /lepeso 603modxcnocmeltl.

Cbop u npedcmaenenue uH@popmayuu 6 CAPABOUHUKAX, IHYUKIONEOUsX, UHMepHem-
UCMOYHUKAX O NPOOOINCUMENbHOCU  JHCUSHU PA3TUYHBIX JHCUBOMHLIX U DPACMEHUU, UX
pasmepax, cocmasieHue no NOJYYEeHHbIM OAHHbIM 3a0ay HA 8ce dembvlpe apuphmemuyeckux
oelicmausi, 8b100p JIYYWUX 3A0ad U COCMasienue « 3a0a4HUKa Kuaccay.

O06o00111eHNE ¥ cCUCTEMAaTH3allMsl 3HaHUH, OJYYeHHBIX BO 2 KJlacce.

Ilopmeonuo yuenuxa 2 knacca.

3 kiacc (4 4 B Hexeno, Bcero 136 4)

Yucna u apupmerndeckue aeiicteusi ¢ HUMH (35 4). Cuer Thicsuamu. Pa3psansl v Ki1accel:
KJIACC €JIMHUII, KJIACC ThICAY, KJIAaCcC MWUIMOHOB W T. 1. Hymepamus, cpaBHeHuUE, CIOKEHUE U
BBIYMTAHUE MHOTO3HAYHBIX uucen (6 npedenax 1 000 000 000 000). IlpencraBieHue
HaTypaJbHOTO YUCJa B BUJIE€ CYMMBbI Pa3psIHBIX CIaracMbiX.

Ymuoxenue u nenenue yucen Ha 10, 100, 1000 u 1. 1. ITucbMeHHOE YMHOXKEHUE U JICIICHUE
(6e3 ocTaTka) KpyIJIbIX YnCeT.

YMHOKEHIE MHOTO3HAYHOTO YKCiia Ha OJJHO3HAYHOE. 3aIUCh YMHOKEHHUS B CTOJIOUK.

JleneHne MHOTO3HaYHOIO YMCIa HA OHO3HAYHOE. 3aMUCh JAEICHUS YTIIOM.

YMHOkKEHHE Ha ABY3HAYHOE U TPEX3HAYHOE YHUCIIO. O0wuil CIyuai YMHONCEHUSL MHO203HAYHBIX
yucei.

[IpoBepka MpPaBUIBLHOCTH BBHIMOJHEHUS JCHCTBUM C MHOTO3HAYHBIMU YHUCJIAMU: aJITOPUTM,
oOpaTHOE JeHCTBUE, BEIYUCIICHUE HA KAIBKYIISITOPE.

YcTHOE clioKeHWe, BBIUUTAHHE, YMHOXXCHHE U JIeJICHWE MHOTO3HAYHBIX YHCENl B Cilyyasx,
CBOJIMMBIX K JecTBUsIM B ipeaenax 100.

VYrporeHue BbIYUCICHUN ¢ MHOTO3HAYHBIMHM YHCJIAMU HAa OCHOBE CBOMCTB apU(METHUYECKUX
JNEUCTBHM.

[TocTpoeHue M HUCHOIB30BAaHUE AJNTOPUTMOB HM3YUYEHHBIX CIYy4a€B YCTHBIX M MHCHMEHHBIX
JEUCTBUM C MHOTO3HAYHBIMU YHCIIAMU.

Pa6ora ¢ TekcToBbIMU 3agauamu (40 4). AHanu3 3a1auu, TOCTpOeHUE TpadhUIeCKuX MOACIIeH
¥ Ta0JIUII, TUITAHUPOBAHKE U peanm3aius pemenus. [Ionck pa3HpIx CiocoOOB penieHusl.
CocraBHble 3amaun B 2—4 JEUCTBUSA C HATypajdbHBIMH YHCIAMU Ha CMBICI ACUCTBUUI
CJIO’KE€HMSI, BBIYMTAHUS, YMHOXKEHHUS U JIEJICHHS], PA3HOCTHOE U KPATHOE CPABHEHUE YHCEIL.



3anaum, coaeprKaiire 3aBUCUMOCTh MEX]Ty BEJIMUMHAMU, BUJa a = b * ¢: myTb — CKOPOCTh —
BpeMs (3a/71auv Ha JBWKEHUE), 00BEM BBIOTHEHHOW PaOOTHl — MPOU3BOIUTEIHHOCTD TPYIa
— BpeMs (3a7auu Ha paboTy), CTOMMOCTh — II€HA TOBapa — KOJIMYECTBO TOBapa (3ajayu Ha
CTOMMOCTB) U JIp.

Knaccugpurxayusa npocmwvix 3a0au usywenuvix munos. Oowuil cnocob amaiu3a u peuieHus
COCMABHOU 3a0ayl.

3ajaun Ha ompeseseHe Havalla, KOHIIA U MPOJOJDKUTEIIBHOCTH COOBITHS.

3aoauu na HaxoocOenue Yucen no ux cymme u pazHocmu.

3ajaun Ha BBIYMCIICHHE TUTIOMAeH (PUTyp, COCTaBICHHBIX U3 MPSIMOYTOJLHIUKOB U KBaJIPaTOB.
Crno’keHre ¥ BRIYUTAHUE N3YYCHHBIX BEJIMYUH MIPU PEIICHUH 3a]1a4.

I'eomerpuueckue ¢urypsl u Bequuunbl (11 4). [Ipeobpaszosanue ¢pueyp na niockocmu.
Cummempuss  ¢gueyp omuocumenvno npsamou. Dueypvl, umerwue o0cb CUMMEMPUU.
Ilocmpoenue cummempuunvlx ueyp Ha Kiemuamou oymaze.

LIpsamoyeonvuvlil napannenenuneo, Kyo, ux eepuiutvl, peopa u epanu. Ilocmpoenue pazsepmku
U Mooenu Kyoa u npsamoy2oibHo20 napaiieienuneod.

EauHuIel UMHBL MAJUTUMETP, CAHTUMETD, ACIUMETP, METpP, KMIOMETP, COOTHOIICHUSI MEXKITY
HUMU.

[IpeoOpa3zoBaHne T€OMETPUUYECKUX BEIMYMH, CPABHEHUE UX 3HAYCHUH, CJI0KEHUE, BEIUUTAHUE,
YMHOKEHHE U JIEJICHHE Ha HaTypaJIbHOE YHCIIO.

Beanunnbl U 3aBucumoctd Mexay Humu (14 4). HaGmogeHnue 3aBUCUMOCTEH MEXTY
BEJIMYMHAMU U UX (PUKCUPOBAHUE C TTOMOIIIBIO TAOJIHII.

N3mepenne BpemeHn. EquHUITB m3MEepeHUsT BpEMEHHU: TOJT, MECSII, HEJeNsl, CYTKH, Yac, MUHYTA,
CEeKyH/JIa.

Onpenenenue BpemMeHM 1o d4acaM. HasBanus wecdneB W JOHen Henenu. KaneHpaps.
CooTHOIIEHUS MEXKIY STUHUIIAMA U3MEPECHHS BPEMCHH.

EauHuIer Macesl: TpaMM, KIJIOTpaMM, IIEHTHEP, TOHHA, COOTHOIICHHSI MEXTy HUMHU.
[IpeoOpazoBanue, cpaBHEHHE, CJI0KEHNE U BEIYMTAHKUE OJHOPOTHBIX BEIMYHH.

llepemennas. Buipasicenue ¢ nepemennou. 3nauenue 8bipaxcenusi ¢ nepemeHHoU.

Dopmyna. Popmynvl niowaou u nepumempa npsamoyeoavruxka: S = a - b, P = (a + b) 2.
Dopmynvl niowaou u nepumempa keaopama. S =a -a, P=4 - a.

Dopmyna obvema npamoy20abHo2o napaiieienuneda V = a b c. ®opmynra obvema xyda
V=aaa.

Dopmyna nymu (s = v t) u ee ananoau: popmyna cmoumocmu (C = a x), popmyna pabomoi

(A =wt) udp., ux 0606wWeHHaAs 3aNUCb ¢ NoMowbIo hopmyast a = b c.

Habnwooenue 3asucumocmeti mesxncoy seruduHamu, ux QUKCUpoBaunue ¢ nomMowplo mabdauy u
Gopmyn.
Ilocmpoenue mabnuy no gopmynam 3agucumocmeii u Gopmyi 3a8UcCumMocmeli N0 MadIUYAM.
Auareopandeckue npeacrapiaenus (10 u). @opmyna oenenusi c ocmamxkoma =bc +r, r <b.
Ypasuenue. Kopenv ypasuenus. Mnoowcecmeo ropmueti ypasnenus. CocmaeHvle ypasHeHUS,
ce00sUUecs: K yenouke npocmulx (6udaa + x =b,a—x=b,x—a=b,ax=b,a:x=b,x:a
= b). KommenmuposaHue peuieHus ypasHeHUuli N0 KOMHOHEHMAM OeUcmaUul.
MarteMaTH4ecKHili fAI3BIK U 3J1eMeHTbl JOruku (14 4). 3HAKOMCTBO C CHMBOJMYECKOM
3aMUChI0 MHOTO3HAYHBIX YUCEN, 0003HAYECHUEM UX Pa3psAI0B U KJIACCOB, C SI3BIKOM YPaBHCHHA,
MHO’KECTB, IEPEMEHHBIX U (POpMYJI, U300paKEHNEM IPOCTPAHCTBEHHBIX QUTYD.
Buvickasviganue. Bepnvie u nHegeprvle vickazviganusi. OnpenesieHHe UCTUHHOCTH U JIOKHOCTH
BbICKa3bIBaHUU. [locTpoeHne MpOCTENIINX BBICKA3bIBAHUM C MOMOIIBIO JIOTUYECKHUX CBSI30K U
CJIOB «BEPHO/HEBEPHO, HYTO...», «HE», «ECIH ..., TO ..», «KWKIBII», «BCE», «HANIECTCI»,
«BCET/a», KHHOT/IaY.



MHuooicecmso. dnemenm mHodxucecmsa. 3adanue MHONCECMBA NePeHUCTIeHUEeM €20 dJIeMEHMO8 U
CBOLICMBOM.

Ilycmoe muooicecmso u e2o obo3nauenue. Pasnvie mnosxcecmsa. /fuacpamma Diinepa — Benna.
Iloomnoorcecmeso. Ilepeceuenue muoocecms. Ceolicmea nepeceueHust MHONICECMa.
Obveounenue muoxcecms. Ceoticmea 00beOUHEHUS MHONCECE.

llepemennasn. @opmyna.

PaGora ¢ wuHdopmanueii w anaau3 aaHHbix (12 4). Vcnomp3zoBanwe TaOauIl s
IpeACTaBICHUS U CUCTEMAaTU3alluM TaHHBIX. IHTeprpeTanys TaHHBIX TaOIHIIb.
Knaccugpurxayus snemenmos mHodxcecmea no ceovicmsy. Ynopsoouenue u cucmemamusayust
ungopmayuu 6 cnpasoyHoU 1umepamype.

Pewenue 3adau na ynopsoouenuwli nepebop 6apuanmos ¢ nomowblo madbauy u oepesa
B803MOIHCHOCEI.

Buinonnenue npoexmuvix pabom no memam: «HM3 ucmopuu HamypanvHulx yucen», «H3
ucmopuu xanenoapsy. IlnanupoBanwe Tmoucka u opranu3auur uHPopmanuu. Ilouck
nHpopMaluu B CHOpaBOYHUKAX, DSHIMKIONEAUSX, HHTEpHET-pecypcax. Odgopmnenue u
npeocmasiieHue pe3yibmamos 8blNOJHEHUsL NPOEKMHBIX PAOOM.

Teopueckue pabomul yuawuxcsa no meme «Kpacoma u cummempust 8 scuznuy.

O06o001IeHNE ¥ CUCTEMAaTH3allksl 3HaHWH, TOJyYeHHBIX B 3 Ki1acce.

Ilopmeonuo yuenuxa 3 knacca.

4 xnacc (4 4 B HexeMo, Bcero 136 1)

Yucaa u apudpmerndeckue gercrBus ¢ HUMH (35 4). OueHka u NpUKKJIKA CYMMBI, Pa3HOCTH,
MIPOU3BEICHHUS, YaCTHOTO.

Jlenenne Ha JBY3HAUHOE W TPEX3HAYHOE YHUCHO. /leieHue Kpyeavlx uucen (C OCMAmKom).
Obwuti ciyvati 0efleHust MHO203HAYHbIX YUCel.

[TpoBepka MpaBUIIBHOCTH BBIYKCICHHUH (aIrOpPUTM, 00paTHOE JICHCTBUE, IPUKHIKA PE3yNIbTaTa,
OILICHKA JTOCTOBEPHOCTH, BEIYMCIICHUE HA KAJIbKYJISATOPE).

Hsmepernus u Opoou. Heoocmamounocmv HamypanvbHulx yucen OJisi NPAKMUYECKUX UMePEHUIL.
TIlompebHocmu npaxmuyeckux usmepeHull KaKk UCMOo4YHUK pacuupeHus NOHAmMus Yucid.

Jonu. CpaBuenue noseil. HaxoxaeHue q0Ju yucia u 9yucia 1o jgone. Ilpoyenm.

Jlpobu. Haensionoe uzobpasicenue opobeti ¢ noMowbio 2eoMempuieckux gueyp u Ha Yucio8om
ayue. Cpasnenue Opobeil ¢ O00UHAKOBbIMU 3HAMeHamenimMu u Opobell ¢ O0OUHAKOBLIMU
yucaumensamu. Jlenenue u opoou.

Haxoorcoenue uvacmu uucna, uucia no e2o wacmu u yacmu, KOMopyr 0OHO YUCIIO COCMABsaem
om 0py2oeo.

Haxoorcoenue npoyenma om yucna u yucia no e2o NpoyeHmy.

Cnooicerue u gviuumarue 0pooeli ¢ 00OUHAKOBbIMU 3HAMEHAMESIMU.

Ilpasunvuvlie u uenpasuivHvle Opobu. Cmewanuvle wucia. Beidenenue yenon wacmu u3
HenpasuibHolU 0poou.

IIpeocmasnenue cmewianno2o uucia 6 suoe Henpasuibhol Opodou. Croocenue u eblvumanue
CMEUAHHBLX Yucesl (C 00UHAKOBbIMU 3HAMEHAMENAMU OPOOHOU Yacmu,).

Ilocmpoenue u ucnonv3osanue ancopummo8 U3VYEHHbIX CAyuaes Oeucmeutl ¢ OpoosmMu u
CMEWAHHBIMU YUCTAMU.

PaGora ¢ TexcroBbiMu 3anauyamu (42 4). CaMOCTOATENbHBIA aHAIU3 3a/1a4d, MOCTPOEHUE
MOJIeICH, TUIAHUPOBAaHWE U pealu3anus pemieHus. [IoMCK pa3HBIX CHOCOOOB PEIICHHS.
CooTHeceHHe TOJYYEHHOTO pe3yJbTaTa C YCIOBHEM 3a/aud, OIEHKAa €ro MpaBAONOA00us.
IIpoBepka 3amaumn.



CoctaBHble 3a7aud B 2—35 NEHCTBUH C HATypaJbHBIMH YHCIaMHU Ha BCE apH(PMETHUECKUE
JEeMCTBUS, PA3HOCTHOE M KPAaTHOE CpaBHEHHUE. 3a/1a4u Ha CJIOKEHUE, BHIYMTAHUE U Pa3HOCTHOE
CpaBHEHHE APOOECi U CMEIIaHHBIX YHCEI.

3amaun Ha IPUBEICHUE K €AMHULIC (Y€TBEPTOE MPOMOPITMOHATIEHOER).

3amaun Ha HAXOXKJICHUE JIOJIH IEJI0T0 U IIEJIOTO 10 €T0 JI0JIC.

Tpu muna 3a0au Ha OpoOU: HAXOJHCOeHUe Yacmu Om HUCId, YUCIa No e20 4acmu u opoou,
KOMOPYI0 00HO YUCIIO COCMAgsem om 0pyeo2o. 3a0auu Ha HAX0NCOeHUe NPOYEeHma Om YUucid
U YUCIA NO €20 NPOYEHM)Y.

3aoauu Ha oOHOBpeMeHHOe pagHoMepHOe O8udCeHUe 08YX 00bEeKmMOo8 (Hascmpeuy opye opyeay, 8
NPOMUBONOJIONCHBIX HANPABILEHUSX, 80020HKY, C OMCMABAHUEM): onpedeieHue paccmosHus
MedHcoy HUMU 8 3A0aHHbIL MOMEHM BPEeMEHU, 8peMeHU 00 6Cmpeyu, CKOPOCMU CONUINCEeHUs
(yoanenus,).

3a0auu Ha eviuuCIeHUe NIOWAOU NPAMOY20JIbHO20 MPEY2ONbHUKa U niowjaoei gueyp.
I'eomerpuueckue ¢purypst u BeauduHbl (15 4). IIpAMOyroabHbIA TPEYTOIBHUK, €TO YTJIBI,
CTOPOHBI (KaTeThl ¥ TUIOTEHY34), TUIOIIA b, CBS3b C MPSIMOYTOJIBHIUKOM.

Paszseprymeoiii yeon. Cmedichvie u eepmuxaibHvle yenvl. Llenmpanohviil yeon u y2oa, 6RUCAHHbILL
8 OKPYICHOCHIb.

Hzmepenue yenos. Tpaucnopmup. Illocmpoenue yenos ¢ nomoubo mpancnopmupa.

EnuHANBl  mmomaaw: KBaApaTHBIA MWDIMMETD, KBaJpaTHBIM CAHTHUMETP, KBaJpaTHBINA
JEIUMETp, KBAJPATHBIA METp, ap, TeKTap, COOTHOIICHHS MEX1y HUMHU.

Onenka miomany. [TpubnnxeHHoe BRIUKCICHUE TUIOIAIeH ¢ TOMOIIbIO TAJIETKH.
HccnenoBanue CBOMCTB reOMETPUUECKUX (PUTYP C TOMOIIbIO U3MEPEHUH.

[IpeoOpa3oBanue, CpaBHEHHE, CIIOXKEHHE W BBIYUTAHHE OJHOPOAHBIX TE€OMETPUYECKHUX
BEJIMYMH. Y MHOXXEHHE U JeJIEHUE TeOMETPUIECKIX BETMYHUH Ha HATYPAITbHOE YHUCIIO.
BeanuuHbl U 3aBucHUMOCTH MexaAy HUMH (20 4). 3aBUCMMOCTHM MEXAY KOMIIOHEHTAMH U
pe3yibTatamu apuMEeTHIECKUX JEeHCTBUM.

Dopmyna niowadu nPsmMoy2obHo20 mpeyeoiavruka S = (a b) : 2.

Hlxanvi. HYucnosoii nyu. Koopounamuwiii ayyu. Paccmosinue mexcdy moukamu KOOpOUHAMHO20
nyua. Paenomepnoe ogudicenue mouek no KOOPOUHAMHOMY Y4y KAK MOOENb PAGHOMEPHO20
OBUIICEHUSL PeanbHbIX 00BLEKMO8.

Ckopocmb  cOnudCenuss U  CKOpocmov  yOadneHuss 08X 00beKmos npu  pasHOMEPHOM
0OHOBPEMEHHOM OBUINCEHU.

Dopmynvl ckopocmu coaudicenuss u ckopocmu yoanenus: veoar. = vl + v2 u vyo. = vl — V2.
Dopmynvl paccmosnus d mexncoy 08YMs PAGHOMEPHO OBUNCYWUMUCT 0OLEKMAMU 8 MOMEHM
spemenu t 015 0sudcenus Hagcmpeuy opye opyey (d = s0 — (vl +v2) - t), 8 n(pOMUBONOIOHCHBIX
nHanpasnenusx (d = s0 + (vl +v2) - t), s0oeonxy (d = sO— (V1 —v2) - t), c omcmasanuem (d = s0
— (V1 —v2) - t). Dopmyna 00noépemenno20 08udcenust s = vcoi. tecmp.

Koopounamnuiii yeon. I’ pagpux osudicerus.

Habnwooenue 3asucumocmeti mexcoy GequyuHamu u ux Quxcuposarue ¢ nOMowbto opmyn,
maoauy, epaguxos (Osudxcenus). Ilocmpoenue epaghukos Osudxcenus no gopmyram u
maobauyam.

[IpeoOpazoBanue, cpaBHEHUE, CIOKCHUE U BHIYMTAHUE OJHOPOHBIX BEIMYUH, X YMHOXKEHHUE
U JIeTIeHUe Ha HAaTypaJbHOE YUCIIO.

Auredpanueckue npeacrasjaeHus (6 4). HepaBencTBo. MHOXECTBO pellIEHUII HEPABEHCTBA.
Ctporoe u HECTpOroe HepaBEHCTBO. 3HAKH >, < . J/[BOIfHOE HEPABEHCTRBO.

Pewenue npocmetiwux nepaseHcme HA MHOMCECMEe UYENbIX HEOMPUYAMENbHblX YUCel C
HOMOWBIO YUCTIO8020 TIYUd.

HUcnonvzosanue 6yk6eHHOU CUMBOIUKU 0151 000OWEHUS. U CUCTNIEMAMU3AYUU 3HAHUU.



MarteMaTH4ecKHil SI3bIK W 3JIeMEeHThI JOTrMKH (2 4). 3HAKOMCTBO C CHMBOJHUYECKUM
0003HaYEHHUEM JI0JIeH, TpOoOeil, MPOIEHTOB, 3aMUChI0 HEPABEHCTB, C 0003HaYCHHEM KOOPAMHAT
Ha IPSIMON U Ha MJIOCKOCTH, C S3bIKOM JUArpaMM U rpapuKoB.

OnpeneneHne WCTUHHOCTH BbICKa3biBaHWil. [locTpoeHHe BBICKA3bIBAHUNM C  TOMOIIBIO
JIOTUYECKUX CBSA30K U CIIOB «BEPHO/HEBEPHO, UTO ...», KHE», KECIIH ..., TO ...», KKOKIBIN», «BCEY,
«HAMZETCS», «BCETNIa», KMHOTIIA», «U/WIIN.

PaGora ¢ undopmanmeii u aHaau3 aaHubix (16 4). Kpyroseie, cTon04yaTeie U JTUHCHHBIC
IuarpaMmbl, TpadUKu ABUKEHUS: YTCHHUE, UHTEPIPETAlHs JaHHbIX, IOCTPOCHUE.

Paboma ¢ mexcmom: nposepka noumumauus, 6vloeNleHue 2IA8HOU MbICAU, CYUWECMBEHHbIX
3ameyanull u ULIIOCMpUpPYIOWUX Ux NpUmMepos; KOHCNeKmuposaHnue.

Buvinonnenue npoexmuuvlx pabom no memam: « M3 ucmopuu opobeti», « Coyuonocuueckuti onpoc
(no 3a0amHOU UMU CAMOCMOAMENbHO 6vlopannol meme)y. CocmasieHue NiIAHA NOUCKA
ungopmayuu; omobOp UCMOYHUKOE uHpopmayuu. Bwibop cnocoba npedcmasieHus
ungopmayuu.

O60061eHne u CUCTEeMAaTHU3alIHs 3HAHUH, MOTYYEHHBIX B 4 KJIacce.



IV.YuyeOHO-TeMaTHUYeCKOE TIAHUPOBAHME C ONpeieIeHHeM OCHOBHBIX BUI0B YUeOHOI 1eATeIbHOCTH

1 kJacc
Ne | Tema Koua-Bo | Conep:kanue MaTepuasa OcHoBHBIE BHIDBI A1eSITeJIbHOCTH
4acoB yuyanuxcsi
1 Yucna u apudmeruveckue | 70 4 I'pynnet npeomemos unu gueyp, obraoaroujux | AHAJIN3UPOBATH u CPaBHUBAThH

AeUCTBUA C HUMH

obwum ceoticmeom. Cocmasnenue 2epynnul
npeomemos  Nno  3a0AHHOMY  CBOUCMEY
(npusnaxy). Bvidenenue uacmu epynnoi.
CpaBHEHHE TPYIIT TPEIMETOB C TIOMOIIBIO
COCTaBJICHHS T1ap: OOJIBIIIE, MEHBIIIE, CTOJIHKO
*e, 0oJibliie (MeHbIe) Ha ... [Topsaok.
Coedunenue epynn npeomemos 8 0OHO yenoe
(cnooicerue).

Yoanenue uacmu  epynnvl  npedmemos
(6vluumaniue).

Ilepemecmumenvroe c80OUCMBO  CLONCEHUS.
2pynn npeomemos.

Cea3b medcdy crodceHuem U GblYUMAHUEM
2pYnn npeomemos.

Ananoeuss  cpagHeHus, ClOJNCeHUsT U
BLIUUMAHUSA epynn npeomemos co
CILOJCEHUEM U BLIYUMAHUEM BETUUUH.

Yucio kak pe3ysbTar cuera MPeaMETOB U Kak
pe3ynbTaT U3MEPEHUS BEJTUYHH.

Ha3Banus, MOCJICJ0BAaTEILHOCTD u
o0o3Hauenue yucei oT 1 10 9.
Harnsnnoe n300pakeHne qHuceln

COBOKYNHOCMAMU MOYEK, KOCMAMU OOMUHO,
MOYKAMU HA YUCIO60M ompe3ke U T. .
[Ipenpinymee ©  OOCHEAYIOLIEE  YMUCIO.
KosuecTBEHHBIN W NOPSAIKOBBIM  CYET.
Urenue, 3amMch W CPAaBHEHHME YMCENl C

NpcaAMCTBI, BBIABJATHL W BbIPAKATHL B
P€YIM IIPU3HAKH CXOACTBA U paA3JINYIMAL.

HUcnoab3oBarb MaTEeMaTHYECKYIO
TEPMHUHOJIOTHIO B YCTHOM M NUCBMEHHOMU
peun.

Pa30ouBaTh rpyImisl NpeaAMETOB HA YaCTH
IO 33JJaHHOMY CBOWCTBY.

Ha3piBaTh unicna or 1 g0 10 B mopsiake
WX CJICJIOBAHUS MPU CUETE.
YnopsizouuBathb OOBEKTHI,
YCTAHABJIMBATH  TOPSAJKOBBIM  HOMEP
TOr0 WJIM MHOT'O OOBEKTA MPH 3aJaHHOM
MOpsJAKE cu€Ta.

CooTHocurhb yncia 1—6 ¢ KOJIMYECTBOM
MpeIMETOB B Ipymne, 00001AaTh,
yHOPSAI0YUBATH 3aJIaHHbIC Yyucnia,
onpeaeasiTh MECTO yucia B
MMOCJICIOBATEIILHOCTH YHce OT 1 1o 6.
OOpa3oBbIBaTH uKcio npudaBieHueM 1
npeAbIyIIEeMy YUCITY WIM BbIYUTaHUEM |
U3 MOCJIEYIOLIEr0 YHCIa.

Iucarp 1mdppsr 1—6, CcOOTHOCHTH
udpy 1 YUCIO.

CpaBHuUBATB JB€ IPYIIbl IPEIMETOB Ha
OCHOBE COCTaBJICHUS Iap.

CpaBHuBaTh uyuciaa B mpenenax 6 c¢
MMOMOIIBIO 3HAKOB =, #, >, <, Onpez[e.Jme,




IMOMOIIIBIO 3HAKOB = , >,<,
CroxeHue U BhIYUTAaHUE YHCEl.
3HaAKH CJIOKCHUS M BEIYUTAHHUS.

Hazpanue KOMIIOHCHTOB CJIOKCHUA )41
BbBIYMTAHHS.
Haensaonoe u306pa9fceHue CJIOJMCEHUA u

BLIUUMAHUSL C NOMOUWBIO 2PYNN NPEOMEMO8 U
HA YUCTI080M OMpe3Ke.

CBsi3p MEXIY CJIOKCHHEM W BBIYUTAHHEM.
3asucumocms  pe3ynbmamos CROHCEHUs U
BbIUUMAHUSL OM  UBMEHEeHUsl KOMHOHEeHMOS.
Pa3HocTtHOE cpaBHEeHUE uncen (00abLIe HA ...,
MEHBIIIC HA ...).

Haxoxxmenne  HEM3BECTHOTO
YMEHBIIIAEMOT0, BEIYUTAEMOTO.
CoctaB uyucen or 1 mo 9. CnoxeHnue u
BbIYMTAaHWEe B npeaenax 9. Tabnuma
CJIOKEHUS B mpefieniax 9 («TpeyrojabHas»).
Pumckue yugppol. Angpasumnas unymepayus.
«Bonwebnviey yugppor.

Yucno u uudpa 0. CpaBHEHHE, CIOXKEHUE U
BbIUMTaHUE C YuciaoM 0.

Yucno 10, ero o0Oo3HaueHHE, MECTO B
YUCJIOBOM  psny, coctaB. CloxeHue u
BblUHMTaHUE B nipeaenax 10.

Moswertsl | k., 5k, 10k, I p.,2p.,5p., 10p.
Vkpynuenue eounuy cuema u usmepemus.
Cuem Oecsmrxamu. Haensonoe uzobpasicenue
0ecsimKO8 C HOMOWDBIO  MPeyeobHUKOB.
UreHue, 3ammch, CpPaBHEHHE, CJIOXKECHHE U
BBIYMTAHUE KPYTIBIX JECITKOB (YUCET C
HYJISSMA Ha KOHIIE, BBIPAKAIONIUX IIEJ0¢
YHCIIO JECSITKOB).

clIaraemoro,

Kakoe W3 uucen Oomple (MEHBIIE) W Ha
CKOJIBKO.

MoaeupoBaTh CJI0XXCHHE M BBIYUTAHHE
ypcell ¢ IIOMOINBKD  CJIIOXKEHHUSI W
BBIYMTAHUS TPYIII IPEIMETOB.

CkiaapiBaTh M BBIYHTATh 4YHCIA B
npeaenax 6, COOTHOCHTh YHCIOBBIE U
OYKBCHHBIC PAaBCHCTBA C HATJISIHBIMHU
MOJEJIIMY, HAXOAUTh B HHUX YacTU U
1eJIoe, 3alOMHHATH ¥ BOCHPOH3BOAUTH
M0 MAMSITH COCTaB uucen 2—O6 W3 JABYX

CJIaraeMbiXx, COCTABJISITb  YHUCJIOBBIC
PaBEHCTBA U HEPABEHCTRA.

Crpourh UMCIOBOM OTPE30K, C €ro
MIOMOIIbIO NPHUCYUTHIBATH u

OTCYMTBHIBATH OT 33J]aHHOTO YHCJIa OJHY
I HECKOJIBKO €IWHHUII.

Hcnonb30BaTh 4YHMCIOBOM  OTPE30K  JIJIA
CpaBHEHUS, CIIO’KEHUS U BEIUYUTAHUS YHCE]T.
CootHocuTh dnciaa 7—9Y ¢ KOJIMIECTBOM

NpeIMETOB B  Ipymme,  00001aTh,
yHopsiiounBaTh 3aJJaHHbBIC quca,
onpeaesTh MECTO qyucIa B

MIOCJIEIOBATEIILHOCTH YKceal OoT 1 1o 9.
IMucarp 1uudppsr 7—9, COOTHOCHUTH
nupel U YUCIa.

CpaBHHBaTh, CKJA/JbIBATh U BHIYNUTATH
yuciaa B Ipedenax 9, cocraBasTh
YHCJIOBBIE PAaBEHCTBA U HEPABEHCTBA.
MopeaupoBaTh BBINOJIHIEMbIE IECUCTBUS
C TOMONIBI0 Tpynn NOPEeAMETOB U
YUCJIOBOTO OTpE3Ka, 3aNOMHHATH U




Cuem oecsmkamu u eOUHUYAMU.

Haznaonoe uzobpasicenue 08y3sHaunvix uucen
C NOMOUWBIO MPEY2OTbHUKOB U MOYEK.

3anuch W YTEHUE JIBY3HAUHBIX 4YHUCEN,
IPE/ICTaBIICHUE UX B BUJIE CYMMBI JECSITKOB U
SAVHMUII.

CpaBHEHHE IBY3HAYHBIX YUCEN.

CrnokeHre W BRIYMTAHHUE JBY3HAYHBIX YHCEI
0e3 mepexoja uepes pazpsi.

AHnanoecuss medxcoy 0ecimudHou CUcCmemoll
3anucu yucen u 0ecAmudHOU CUCEMOLL Mep.
Tabnuma cinokeHus: OJHO3HAYHBIX YHCENT B
npeaenax 20 («kBaapaTHas).

Cnoxenne u BbluMTaHue B mpenenax 20 c
HEPEX0I0OM Yepe3 IECATOK.

BOCIHPOM3BOAUTL MO MAMSATH COCTaB
qucesn /—9 U3 AByX cllaraeMblX.
Hcnoab30BaTh 4YHMCIOBOW  OTPE30K  JIJIA
CpaBHEHUS, CJIOKECHHSI U BBIUMTAHUS YUCET
B npenenax 9.

BoisiBaATDH npaBuiia COCTaBJICHHUS
TaOJIMIIBI CJIOKEHHS, COCTABJIATHL C HX
MOMOIIBI0 TaOJIUILYy CIIOKEHUS YHUCENl B
npeaenax 9.BpIIBJIATH U HMCIOJIB30BaTh
JUIS. CPABHEHUSI BBIPAXKCHUM CBA3U MEXKIY
KOMIIOHEHTAMH U PE3YyJIbTaTaMU CJIOKECHUS
Y BEIYUTAHUS

BoIAABJIATL CBOMCTBA HYJSI C ITOMOIIBIO
HarJISIAHBIX MOJEJICH, IPUMEHSATDH JIAHHBIE
CBOMCTBA IIPU CPABHECHUH, CIIOKECHUH U
BBIYMTAHUU YHCEII.

IMucarp udppy 0, cooTHOCUTHL TPy U
yucio 0, 3anMcbIBaTh CBOWCTBA HYJS B
OYKBEHHOM BH/JIE.

HccaenoBarh cutyaruu, TpeOyrommue
nepexoaa OT OAHUX CIUHUIl U3MEPECHHSI K
JPYTHM.

Crpouth rpaduyecKkue MOJICTH YHCE,
BBIPOKCHHBIX B YKPYIMHEHHBIX CIMHHIIAX
cuéTa, CpPaBHUBATHL JAaHHBIC YWCIIA,
CKJIAABIBATh ¥ BBIYMTATb, HWCIOJB3YS
rpadu4ecKre MOJICNH.

Ha3spiBaTh, 3anmuchbiBaTh, CKJIAALIBATH
U BBIYUTATH KPYTJIbIC YMCIA, CTPOUTH UX
rpaduvecKre MOJIEIH.

Oo0pa3oBbIBaTH, Ha3bIBaTh,
3anuchIBaTh 4ucio 10, 3am0MHUHATBL €ro
COCTaB, CPaBHUBATH, CKJAAbIBATh W




BBIYUTATH YKcia B penenax 10.
Pacno3naBarh Mmonertsl 1 k., 2 k., 5 k., 10
K., | p., 2p., 10 p. u xymops! 10 p., 50 p.,
CKJIAbIBATH U BBIYMTATH CTOMMOCTH.
OO0pa3oBbIBaTDH, HA3BIBATH U
3anuCcbIBATh JIBy3HAUYHbIC YHCTIA B
npeaenax 100, crpouts ux rpadguyueckye
MOJIETH, O0BACHATD JIECITUYHOE 3HAYCHUE
1 Qp, MPEACTABJSITH B BUIC CyMMBI
JIECSITKOB M €JIMHMUII, YIIOPSII0YMBATD,
CPaBHMBATH, CKJIAJABIBATDH U BHIYUTATH
(0e3 mepexona yepes pa3psin).

BoIsiBJISATH npaBuiia COCTaBJICHUS
TaOJIUIBI CJIOXKEHUS, COCTABJATH C UX
MOMOIIBIO TaOJMILy CIOXKEHHUS 4YHUCEeNT B
npeaenax 20, aHaJIM3upoBaTh €€ JaHHbIC.
MoaeaupoBaTh CI0KEHHE U BEIYUTAHUE
C IEepexXoJIoM 4Yepe3 AECATOK, UCIOIb3Ys
CUCTHBIC TAJOYKH, TpaduyecKue MOJACIH
(TpeyroabHUKU U TOUKH).

CTpouth  QIrOpuUTMBI  CIIOXKEHUS U
BbIUMTAHUA uYucen B npenemnax 20 c
MEepPexo/IoOM 4Yepe3 paspsii, HPUMEHATh UX
JUIl  BBIYMCJICHUH, CaMOKOHTpOJISI U
KOPPEKINHU CBOUX OIIMOOK,
000CHOBBLIBATH c 1504 IIOMOIIBIO
MPABUILHOCTh CBOUX JIEMCTBUM.
3anoMuHAT, U BOCHPOU3BOAMTH II0O
maMsaTH coctaB uncen 11, 12, 13, 14, 15,
16, 17, 18 w3 J1ByX OJHO3HAYHBIX
cJaraeMablIX.

CpaBHuUBaATH pasHble CIIOCOOBI
BBIYHMCIICHUH, BbIOMPATH HanOoJee




paIMOHAIILHBIN CTIOCO0.

YMeTh  BBIOJHITH  CJIOXKEGHHE |
BbIUUTAHUE B mpenenax 20 ¢ mepexoaoM
yepes JIeCATOK

Pabdora ¢ TeKCTOBBIMH
3ajayamMu

204

VYcTHOE pelieHne MPOCTHIX 3a7ad Ha CMBICI
CJIO)KEHUS Y BEIYMTAHMS TP U3YYCHUN YUCEIT
ot 1 10 9.

3amava, yclIOBHE W BONPOC  3aJadym.
[TocTpoeHre HATrISAHBIX MOJENEH TEKCTOBBIX
3amad (CXeMBI, CXEMaTHYCCKUE PUCYHKH H
Ap.).

[Ipocteie (B omHO neicTBUE) 3adadyu Ha
CMBICJ CIIOKCHUS M BBIUMTAHMS. 3aJadyd Ha
Pa3HOCTHOE CpaBHEHHE (conmepxkarue
OTHOIIICHHUS «Oojble (MEHBIIE) Ha ...»).
3agaun, oOpaTHBIC TaHHBIM.

CocraBieHUE BBIPAKCHHH K TEKCTOBBIM
3aJa9aMm.
3aoauu ¢ HekoppekxmHbuIMU OPMYAUPOBKAMU
(MUwHUMU U HEenoJHbIMU  OAHHBIMU,
HepealbHbIMU YCLOBUAMU).

CocraBHbIC 33]1a41 Ha CI0KCHUE, BEIYMTAHUC
¥ Pa3HOCTHOE CpaBHEHUE B 2—3 JICUCTBUS.
AHanu3 3a/1a41 ¥ TUTAaHUPOBAHUE X0/1a €€
perIcHus.

CoomueceHue noiyueHHo20 pe3yibmamd ¢
ycaosuem 3a0adu, OYeHKa e2o
npasoonoooousl.
3anuch pelieHrs U OTBETa Ha BOIIPOC

YcTHO pemiath IIPOCTEHIINE TEKCTOBbIC
3alaud Ha CJIOKEHUE W BBIYUTAHHUE B
npenenax 9.

BoigenssiTh 3amaud U3 OPEISIOKEHHBIX
TEKCTOB.

MogeaupoBarb  yCIOBHE 3aJadyd €
IIOMOIIBI0 MPEIMETOB, CXEMAaTHYECKHUX
PUCYHKOB U CXEM, BBISIBJISITh U3BECTHBIC
17§ HEU3BECTHHIC BEJIMYUHBI,
YCTAHABJIMBATL  MEXKIY  BEIMYMHAMU
OTHOIICHUS YacTH M 1EJIOro, «OoJjblie
(MEHbIIIE) HA ...», HCHOJIb30BATH TIOHSITHSA
«4acThy, «IENoey», «OoJbiie (MEHbIIE) Ha
...», «yBEJIMYUTH (YMEHBIIUTH) HA ...»
IpU COCTABJIEHUM CXEM, 3alUCU U
000CHOBAaHUY YHCIIOBBIX BBIPAKEHUIA.
Pemath mpocTeie 3a1a4M HA CIOXKEHHE,
BBIUUTAHNE U PA3HOCTHOE CPABHEHUE YHCET
B Ipeaemax 9, cocTaBJATb K HUM

BBIPKEHUS, 00 BSICHATD u
000CHOBBIBATH  BBHIOOp  JACHCTBUS B
BBIpQKEHUU, HAXOAUTH  O0OOOIIEHHBIE

crocoObI pelieHus] U MPeacTaBAATh UX B
BUJE TMpaBui (3TAJIOHOB), COCTABJATH
oOpaTHbIC 3a1a9H.

AHAIU3MPOBATH  33/1a4M, ONpeNeJsiTh
KOPPEKTHOCTH (hOPMYJIUPOBOK, AOTMOJIHSATH
YCIIOBHUE 33J]a4¥l HETOCTAIOIIMMHY JTaHHBIMHU
WJIH BOITPOCOM.




BeimoiHaATL  3amaHus
TBOPYECKOTO XapaKTepa.
CocraBisiTh 33/1a4u 110 PUCYHKaM, CXeMaw,

ITIOMCKOBOI'O n

BBIPKCHUSIM.

I'eomerpuueckue purypoi u | 14 4 OcCHOBHBIE TIPOCTPAHCTBEHHBIE OTHOIIEHUS: | Y CTAHABJIUBATH NPOCTPAHCTBEHHbBIE
BeJIMYMHBI. BBIIIE - HUXE, IIMpe — YKe, TOJIIe — | OTHOILCHUS, ONMCHIBATH
TOHBIIIE, CIIEPEAN — C3a/Id, CBEPXY — CHH3Y, | IOCIEA0BATENLHOCTh COOBITHIA u

cleBa — CIpaBa, MEXY U JIp. pacrnoyoXeHue 00BEKTOB C

CpaBuenue ¢uryp mo ¢opMe u pasMmepy

(BU3YaJIbHO).

Pacrnio3naBanue u Ha3bIBaHUE
reoMeTpu4YecKnux (GopM B  OKpPYXKaIoIIeM
MHUpE: Kpyr,  KBajpaT, TpEyTOJbHUK,

IPSIMOYTOJILHUK, KyO, 1Iap, mapajijieienumnen,
nupamMuaa, HUIUHAP, KOHYC.

[IpencraBnenus 0 TJIOCKUX u
POCTPAHCTBEHHBIX T€OMETPUUIECKUX
durypax.

Cocrapnenue uryp u3 yacteil u pazOueHue
(Guryp Ha 4acTu.
Koncmpyuposanue gpueyp uz nanouex.

Toukn w JuHUM  (KpPUBBIE, MPSMBIE,
3aMKHYTbHIC U HE3aMKHYTHIC).

Obnacmu u epaHuybl.

Jlomanas.

TpeyrosbHUK, YETBIPEXYTOJIbHUK,

MHOTOYTOJIbHUK, €70 BEPIIMUHBI U CTOPOHBI.
OTtpe3ok u ero 0003HauEHHUE.
N3mepenune HbI OTpesKa.
Enuuunbl  AIMHBL:  CAaHTHMETD,
COOTHOUIECHHUE MEXK]y HUMU.
[Toctpoenne oTpe3ka 3aJaHHOM JJIMHBI C
IIOMOIIBIO JINHEUKH.

JEIIUMETD;

UCIIOJIb30BAaHUEM CJIOB: BBIIIEC - HUKE,
CBEpXy — CHU3Y, ClIeBa — CIpaBa, TOJIIE
— TOHBINIE, CIIEPEIU — C3aIU, MEKIY H

ap.
CooTHOCUTH peallbHBIE NIPEAMETHI  C
MOJEIISAMU paccMaTpUBaEMbIX
F€OMETPUYECKUX TEIL.

OnucpiBaTh  CBOWMCTBA  IPOCTEUMIIMX
buryp.

CpaBHUBAaTB TreoMeTpUuYecKue (Uryphl,
pas3nyarh IUIOCKAE U IPOCTPAHCTBEHHBIC
burypsr.

Paznuyarb, u300paxkarh U Ha3bIBaTh
TOYKY, OTPE30K, MNPSIMYID H KPHUBYIO
JVUHWAWA, 3aMKHYTY0 W  HE3aMKHYTYIO
JIMHUM, 00JIaCTH U TPAHULIBI.

Paznuuarhb, n300paxkarhb 1 HA3bIBATH

TPEYTOJBHUK, YETHIPEXYTOJBHUK,
MHOTOYTOJIbHUK, €0  BEPIIMHBI U
CTOPOHBI.

CpaBHuBaThL 1nOpeaMeThl 1O  JJIMHE;

onpeaeAiTb KOPPEKTHOCTb CpPaBHEHUS
(enrHBIE MEPKH).

BuIABJASATH CBOMCTBA BEJIMYHMHBI JJIMHBI,
AHAJIOTUI0O CO  CBOMCTBAMM  4YHCeJl,




CocraBnenue uryp u3 yacteil u pazOueHue
dburyp Ha 4acTH.

O0BennHeHNne u
TeOMETPUUYECKUX QUTYP.

IMCPCCCUCHUC

3alUCHIBATH CBOMCTBA
BEJINYMHBI B OYKBEHHOM BHJIE.
YnopsigouuBaTh peaIMeThl 10 JjMHEe (Ha
ra3, HaJOKEHHEM, C MCIOJb30BaHUEM
MEpOK) B MOPSJIKE YBEIIMUYCHUS
(YMEHBIIICHYS ) 3HAUCHUS BEJIMUUHBI.
HM3mepsaTh UIMHY OTPE3KOB C ITOMOIIBIO
JUHEMKU W BBIpAXaTh WX [UIMHY B
CaHTUMETpaxX, JACHUMETPAaX, HAXOAUTh
MIEPUMETP MHOTOYTOJIbHHKA.
YepTuTh OTPE3KU 33aJaHHOU
MMOIIBIO JIMHENKH.

CocraBasitb  Qurypsl U3
pa30OuBaTh burypsl Ha
KOHCTPYMPOBATH U3 MMAIOYCK.

qHuCCII u

JUTMHBL C

yacTei,
YacTH,

BeinuuHbI ¥ 3aBHCUMOCTH
MEK1Y HUMH

10 g

BCJIMYHNH.
GEIUHUH.

CpaBHeHHE U  YNOPSAOYEHUE
Obwuti  npunyun  u3MepeHus
Eounuya usmepenus (mepka).
3asucumocms pezyromama usmMepeHus om
svloopa mepku. Heobxooumocms 6vblbO0Opa
eOUHOU MepKU NpU CPABHEHUU, CILONCEHUU U
BbIUUMAHUU BETUUUH.
Ceoticmea eenuyuH.
N3mepenue  mMaccel.
KHJIOTPaMM.
N3mepenue BMECTUMOCTH.
BMECTUMOCTH: JIUTP.

Ilouck  3axkonomepnocmeti.  Habnooenue
3a8ucumocmel  Mexcoy KOMHOHEHmAamu U
pe3yibmamamu apupmemuyeckux oetcmaeutl,
ux gpuxkcuposarue 8 pevu.

YHucnosou ompe3ox.

Enununa  macchl:

Enununa

CpaBHuBaTh IIpeAMETHI MO JUIMHE, Macce
U 00bEMY (BMECTUMOCTH);, OMNpeaefATh
KOPPEKTHOCTb  CpaBHEHHS  (€AUHBIC
MEPKH).

BoisiBasATH O0IIMI MPUHIUIT WU3MEPEHUs
BEJIMYUH,  MCHOJb30BATH  €r0 I
U3MEpEeHHs JJIMHBI, MAcChl U 00bEMA.
BoIIBASAITH CBOMCTBA BEMWYMH (JJIMHBI,
Macchl, 00BEMA), HUX aHAJIOTHI0 CO
CBOMCTBaMH qucell, 3anuchIBaTh
CBOMCTBA YMCEN U BEJIMYMH B OYKBEHHOM
BUJIE.

YnopsigouuBath peaIMeThl N0 AJIMHE (Ha
IJIa3, HAJOXEHHEM, C HCIIOJIb30BAHUEM
MEpOK), Macce U 00bEMY (BMECTUMOCTH) B
nopsiike  yBeau4YeHus  (YMEHBIIEHUS)
3HAYEHUSI BEJIMUUHBI.

HN3mepsTh UIMHY OTPE3KOB C TMOMOIIBIO




JUHEMKU W BbIpaXaTb UX JUIMHY B
CaHTUMETpax, HAXO0JIUTh MEPUMETP
MHOT'OYTOJIbHUKA

YepTuTh OTPE3KH 33AHHOW [UJIMHBI B
CaHTUMETpPaX, B3BEeMIMBATH IPEIAMETHI (B
KWJIOTpaMMax), U3MepPsSTh BMECTHMOCTH
COCYJIOB B JINTpax.

CpaBHUBATD, CKJIAAbIBATh U BBIYUTATH
3HA4YEHUS JIMHBI, MACChl 1 BMECTUMOCTH.
BeiiBAATL ©W  HCHOJBL30BATHL  JIA
CPaBHCHMUSI BBIPAKCHUM CBSI3M  MEKIY
KOMIIOHEHTAMH U PE3yJIbTaTaMU CJIOKECHUS
Y BBIYUTAHUS

Haxoauthb 3aKOHOMEPHOCTH B
MMOCJICIOBATEIILHOCTSX. Hcnouan30BaTh
YUCJIOBOM  OTPE30K i1  CPAaBHEHUS,
CJIO’KEHHUS ¥ BRIYUTAHUS YHCEIL.

AJiredpanyeckue
NpeaCcTABJICHHS.

14 g

UreHre W 3amuch YHUCIOBBIX M OYKBEHHBIX
BbIpaXeHH B 1—2 neiicTBus 6e3 CKOOOK.
Pasencmeo u mnepasencmeo, ux 3anucev ¢
NOMOWBIO 3HAKO8 >, <, = .

Vpaenenusi suoaa +x =b,a—x=b,x—a=
b,  pewaembvlie Ha OCHO8e B3AUMOCBA3U
MeHCOY 4acmuvio U YebIM.

3anuce  nepemecmumenpHoc0  CB0UCMEA
CHIOJHCEHUSL C NOMOWbIO OVKBEHHOU (hOpMYIbL:
at+tb=b+a.

3anuch B3aUMOCBSI3M MEXIY CIIOKEHHUEM U
BHIYMTAHHEM C  TIOMOIIBIO  OYKBEHHBIX
paBeHCTB BUjaa: a+b=c,bta=c,c—a=b.

IIpumensaTs OykBbl 1751 0OO3HAYEHUS
qucel u TUIA 3aIIicu o0mmx
YTBEPKIACHUM.

CocraBjiasiTb 4HUCIOBbIE U OyKBEHHbIE
BbIpakeHUs B 1-2 nelicTBus 6€3 CKOOOK 10
YCIIOBHSIM, 3a/1aHHBIM CJIOBECHO,
PUCYHKOM.

3anuchIBaTh PaBEHCTBA U HEPABEHCTBA C
MMOMOIILI0 3HAKOB >, <, = .

BoiABJSATL 00IIKME CIIOCOOBI  pelIeHUs
YPaBHEHUN C HEU3BECTHBIM CJIAara€MbIM,
YMEHBIIAEMBIM, BBIYUTAEMbIM,
3aNMCBIBATH TOCTPOEHHBIE CIOCOOBI B
OYKBEHHOM BHMJIE U C  TIOMOUIBIO




AJITOPUTMOB.

3anuceIBaTH NEePEMECTUTENIBHOE
CBOMCTBO  CJIOXKEHUS C  TIOMOUIBIO
OYKBEHHOU (hOPMYJIBI:

atb=b+a.

Pemat,  ypaBHeHHs ~ JAaHHOTO  BHJA,

000CHOBBIBATh W KOMMEHTHPOBATH UX
pellleHHe Ha OCHOBE B3aMMOCBSI3H MEXKTY
YacThI0O M IICJIbIM, IOMIAroBO NMPOBEPSITH
NPaBWIBHOCTh  PCIICHUS, UCITOJTB3Y S
AIITOPUTM.

YcTaHaBAMBATh B3aMMOCBSI3M  MCKITY

YacThl0O W  1EIbIM  (CJIOKCHHEM U
BEIYMTAHHEM), (PUKCHPOBATH UX C
MOMOIIbIO  OyKBEHHOM cuMBOMKU (4
PaBEHCTBA).

MareMaTHYeCKHH A3BIK U
JIEMEHTHI JIOTUKH.

24

3HAKOMCTBO C CUMBOJIaMH MaTEMaTHYECKOTO

sa3plKa;  mudpamu, OykBaMH,  3HAKAMH
CpPaBHEHUS, CIIOKCHHS W BBIYUTAHUA, WX
UCIIOJIb30BaHUE TUTST MOCTPOCHUS
BBICKA3bIBAHU M.

OnpeneneHue HUCTUHHOCTH W JIOKHOCTH
BBICKa3bIBaHUM.

[TocTpoeHune Monenen TEKCTOBBIX 3a/1a4.
3HAKOMCTBO C  3ajJadyaMd  JIOTHYECKOTO
XapakTepa 1 CIoco0amMu UX PEIIeHHs.

OueHnBaTh NMPOCTHIC BHICKA3bIBAHUSI KAK
WCTUHHBIC UJIN JIOKHBIC.

Hcnoan3oBarhb MAaTEMATHYECKYIO
TEPMHUHOJIOTHIO B YCTHOM M NUCBMEHHOMN
peun.

MopageanpoBarbs  yCIOBUE  3aJadyd  C
MOMOIIIBI0 MPEAMETOB, CXEMaTUYECKUX
PUCYHKOB U CXEM.
BbuinmoaHsATs  3agaHus
TBOPYECKOTO XapaKTepa.
Haxoauth U  BBIOHpATH
pEIICHUS JJOTUYECKUX 3a]1a4.
Haxoaurhb 3aKOHOMEPHOCTh u
BOCCTaHaBJIMBATh MPOMYIIEHHbBIE
AJIEMEHTHI LICTIOYEK.

ITOUCKOBOT'O )51

aJTOPUTM




Pabora ¢ unpopmanmeii u
aHAJIM3 JaHHbIX.
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OcHOBHBIE  CBOWMCTBAa TMPEAMETOB: IIBET,
dbopma, pasMep, Marepuaj, Ha3HAYCHHE,
PacCIoJIOKCHHUE, KOJIMYECTBO.

CpaBHEHHE TPEAMETOB U TPYII MPEIMETOB
110 CBOMCTBaM.

Tabmuma, cTpoka W cTOJIOCH TaOIHUIIBI.
UreHue U 3am0IHEHNE TaOIUIIBI.

[lonck  3aKOHOMEPHOCTH
0o0BeKTOB (umcen, Quryp,
TabInIe.

Coop u npeocmasnenue uugopmayuu o6
eOUHUYAX UBMEPeHUs. BelUdUH, KOomopvle
UCNOIL308AIUCH 8 OpesHocmu Ha Pycu u 6
opy2ux Cmpamax.

OO6o0menne W cHUCTEeMaTH3aIus
MOJTyYeHHBIX B 1 Kjacce.
Ilopmeonuo yuenuxa 1 xnacca.

pa3MelleHus
CHMBOJIOB) B

3HAHUH,

AHAJIU3UPOBATH U CpaBHHMBAThH
IPEIMETHI, BBIABJSTH W BbIpa’kaTh B
peYH IPU3HAKU CXOCTBA U Pa3IHUMsI.
Pa30uBaTh rpynmsl IpeMETOB Ha YaCcTH
T10 33JJAHHOMY CBOWMCTBY

Yurars, AHAJIM3HPOBATH JaHHEIE
TaOIUIBl, 3ANOJHATH TaOJuIBI HA
OCHOBaHWH 3aJaHHOTO MPAaBHIIA.
Haxoauthb 3aKOHOMEPHOCTH pa3MEIEeHUs
00beKTOB (umces, (Quryp, CMMBOJIOB) B
TabInIe.




2KJ1ace

Ne | Tema Koua-Bo | Conep:kanue MaTepuasa OcHOBHBIE BHIBI 1eITEJILHOCTH
JacoB yuyanuxcsi
1 Yucana u apudmerudeckue | 60 u [IprieMbl yCTHOTO CJHOXEHUSI M BBIYUTAHUA | Y METh BBIIIOJIHATD YCTHO

AeUCTBUSA C HUMH

IBY3HAQUHBIX 4YHCEJ. 3aluCh CIOXEHUS U
BBIUMTAHUS JBY3HAYHBIX YHUCEN B CTOJIOHWK.
CroxeHue U BbIUMTAHUE JIBY3HAYHBIX YUCET
C IIEPEXO0/IOM Yepe3 pas3psil.

Cortss. Cuer COTHSIMU. Haznaonoe
usoopaosicenue comen. UTeHwe, 3amuCh,
CpaBHEHHE, CIOKEHUE U BHIYUTAHUE KPYTIIBIX
COTEH (uMces ¢ HYJISIMH Ha KOHIIE,
BBIPAKAIOIINX LEJI0€ YUCIIO COTEH).

Cuem commuamu, decimkamu U eOUHUYAMU.
Haensonoe  uzobpasicenue  mpexsnauHvlx
yucen. UteHue, 3amuch, YNOPSAOUYUBAHUE U
CpaBHEHME  TpPEX3HAUHBIX  YHUCEN,  UX
NpEACTaBICHUE B BHUAE CYMMbI COTEH,
JIECATKOB W €AWHMI] (JECATUYHBIA COCTaB).
CpaBHeHHE, CIOKEHHE W  BBIUMTAHHE
TPEX3HAUHbIX YHCEN. AHanozusi MmedxHcoy
0ecsIMUYHOU CUCMEMOU 3aNUCU MPEX3HAYHBIX
yycen u 0ecImu4HOU CUCMEMOLL mep.

Cxo0Oxu. Ilopsok BBITIOJIHEHUSI IEUCTBUN B
BBIPDAKEHUAX, COJIEPKAIIUX CIOXKEHUE U
BBIYMTAHKE (CO CKOOKaMU U 0€3 HUX).
CouerarenbHOE CBOMCTBO CJIOKEHHS.
Bpruntanne cymmbl u3 uncna. Berauranue
yuciaa U3 CyMMbl. Mcnosnb3oBaHue CBOWCTB
CIIOKEeHUS u BBIYUTAHUS TUTST
palMOHAIN3alM1 BBIYUCICHUMN.

YMHOKEHHE U JIeJIEHUE HATypalbHbIX YUCE].
3Hak YMHOXEHHS (%) u geneHus (:).

apudMeTHIECKUE JICUCTBUSA HaJl YUCIaMU
B IIpeJieyiaX COTHH.

YcranaBiauBarh  CHOCOOBI  MPOBEPKHU
JICUCTBUM CJIOKEHUST M BBIYMTAHUSA Ha
OCHOBE B3aMMOCBSI3U MEXKIY HUMHU.
BbInoaHATL ClHOXKEHHWE W BBUMTAHUE
JIBY3HAQUHBIX YMCEJI, UCIOJIb3Ysl 3alKCh B
CTOJIOMK.

YMmernb YUTATh, 3alHCEIBATh n
CpaBHMBATh, TPEOYIOIIHE Mepexoaa Yucia
B npeaenax 1000; MIPEJICTABIIATh
TPEX3HAYHOE YHUCJIO B BHUJE CYMMBI
pa3psAIHBIX CIaracMbiX.

HccnenoBath cuTyanuu Imepexoja K
CUETYy COTHSMH.

OO0Opa3oBbIBaThb, HA3bIBAThH, 3aIUCHIBATH
yuciio 100.

Ctpoutsb rpapuueckue MOJCIN KPYTIIbIX
YHCeJl, Ha3bIBaTh U 3aIIUCHIBATh.
Bpinmoanarse CJIOJ)KCHHE, BBIYHMTAHME,
YMHOXEHUE U JIeJICHUE Yhcell B Mpeenax
1000 B ciyyasix, CBOIMMBIX K JIEMUCTBHUSIM
B nipeaenax 100.

BbINOJIHATL  CIIOKEHHE  TPEeX3HAYHBIX
yucell ¢ AByMsI IIepexXoAaMu Yepe3 paspsl.
YMersr  HUCIONB30BaThb  CKOOKM  JJId
o003HaueHUs TOpsAaKa JICUCTBUH B
BBIPDAKEHUAX, HAXOXKICHUE  3HAYCHUI
YHUCJIOBBIX BBIPAKECHHUI CO CKOOKaMU U 6e3




Ha3panue KOMIIOHEHTOB W pE3yJIbTaTOB
YMHOKEHHUS U ienieHus. I paguueckas

uUHmMepnpemayus. YMHONCEHUs U OeleHUs.
Ces3b  MedncOoy YMHOMCEHUeM U OelleHUeM.

[IpoBepka  yMHOKEHHUS U JICJICHUS.
HaxoxxsieHne HEM3BECTHOTO  MHOMHUTEIS,
nenumoro,  genutens.  Ceasb  medncoy

KOMNOHEHMAaMU U pe3yibmamom YMHONCEHUS
u Oenenusl.

Kpatnoe cpaBHeHue uucen (Oomipmie B ...,
MEHBIIIE B ...). JleauTenu u KpaTHbIe.
YacTHble cydyan yMHOXKEHUS U aeneHus ¢ 0
ul.

HeBo3moxxHocTh nenenus Ha 0.

[Topsimok BBIIIOJITHCHMUS JICUCTBUU B
BBIPAKEHUAX, COJEpPKAIIUX YMHOXKECHUE H
neneHue (co CkoOkamu 1 0e3 HHX).
[TepemecTuTenbHOE CBOMCTBO YMHOKEHHSI.

Tabmuia YMHOKCHUS. Tabanunoe
YMHOKEHHUE U JISJICHUES YUCE]I.
CouerarenlbHOE  CBOWCTBO  YMHOKEHMS.

VYMmuoxenne u nenenue Ha 10 m Ha 100.
YMHOKEHHE U ICJICHUE KPYTIIbIX YHCEIL.

[Topsmok BBIIIOJIHCHUS e CcTBUN B
BBIPKEHUSX, CoIepKaIUX CJIOKCHHE,
BBIYUTAHUE, YMHOXXEHHE U JeJieHHe (co

CKOOKaMH U 0€3 HUX).

PacnpenenurenbHOE CBOMCTBO YMHOKEHUS.
[IpaBuno geneHWss CyMMbl Ha  YHCIIO.
BueTtabnuyHoe yMHOXEHHE U JEJICHHE.
YcTHbIE IIPUEMBI BHETAOJIMYHOTO
YMHOXKEHHUSI M jeneHud. Mcnoab3oBaHue
CBOMCTB yMHOXEHHUS W  JCJIEHHS s

HUX.
3HATP M MCHOJBL30BATH  CBOWCTBa
CJIOXKEHUS u BBIYUTAHUS LTS
palMoHaNIU3aMU BEIYUCIICHUN.

3HATh CBOMCTBA YMHOXEHHUS, YMETb

MPUMEHSITh €r0 MPHU BBIYUCICHUSX.
3Hatb cBoiicTBa yMHOXkeHHs Ha 0 u 1.
YMeTh BBINOTHATH BBIUUCICHUS C HYJIEM.
IlonumaTsn HEBO3MOKHOCTh
UCIIOJIb30BaHUs oO1ero cnocoba
YMHOXEHUS 1JI cliydaeB YMHOXeHus Ha ()
ul.

Nmers mpeacraBjieHne o  Ta0nuie
YMHOKEHHSI, YMeThb I0JIb30BaThCS €10 IPH
BBIUMCICHUM  3HAUEHUH  BBIPAXKCHUU.
CocraBisiTb  TaOMUIy  YMHOXKEHHUS

OAHO3HAYHBbIX YUCCII.
BoisiBasiTh 3aKOHOMCPHOCTH C IIOMOLIBIO

TaOIUIBI YMHOKECHUS HaXOIUTh
MIPOM3BEICHUE OJTHO3HAYHBIX
MHOKUTEJIEH.

3anoMuHAaTL W BOCHPOM3BOAMTBL IIO
NaMATH TAOJIMIy YMHOKEHHS.
3HaTh CMBICH NIEJICHUS; CBA3b JEJCHUA C

YMHOKEHHUEM. ITonnmarn CMBICHI
JICUCTBUSL  JICJICHMS, €ro CBsI3b C
JNEUCTBUEM YMHOKECHUS.

Ha3niBathb KOMITOHEHTBI JIICUCTBUSI
JeJICHUs. 3HAaTh YaCTHBIC CITy4Yau JICJICHHUS.
3HaTh coYeTaTeIbHOE CBOMCTBO
YMHOKEHUS, pacnpeeMTeIbHOE

CBOWCTBO YMHOKEHHS, IIPABWIO JEJICHUS
CYMMBI Ha 4YHCJIO U HCIOJIB30BATh UX




palMoOHaIM3all BEIYUCIICHHM.

JleneHue ¢ 0CTaTKOM C ITOMOILBIO MOJIETICH.
KomnoHneHTHI JIeTICHUS C OCTaTKOM,
B3aUMOCBSI3b ~ MEXIY HHUMHU. AJTOPUTM
neneHus ¢ octatkoM. IIpoBepka neneHus ¢
OCTaTKOM.

Teicsiua, ee rpaduueckoe H300pAKECHHE.
Cnoxenue u BbrunTanue B mpexaemnax 1000.
YCTHOE CIIO)KEHUE, BBIYMTAHHE, YMHOKCHUE
u penenue umcen B npexenax 1000 B
CIIy4asix, CBOJIMMBIX K JICICTBUSIM B IIpeIesax

100.

IIPY BBIYMCIICHUHN 3HAYEHUH BhIPAKECHUS
BoiBoauTh 001IMI CIOCOO YMHOXKEHHS U
JIETICHUST KPYTJIBIX 4YUCesl, PUMEHATh €ro
JUTSI BBIUMCTICHU N

BruiBOoaUTL oOrue COCOOBI
BHETAOJIMYHOIO YMHOXEHUS JIBY3HAUHOTO
Yyclia Ha OJHO3HAYHOE, MPUMEHSATh HX
JUUTS BBIYHCJICHUI.
3HaTh IIPUEMBI
YMHOKCHHSI M JICTICHUS.
3HATH AITOPUTM JACICHUS C OCTAaTKOM W
ero rpauuecKyro MOJEIb.

BHETAOJMYHOTO

PabGora ¢ TeKCTOBBIMHU
3agavyaMu
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AHanu3 3ama4M, TOCTPOCHHE TpaUUecKux
MOJENE, IUIAHUPOBAaHUE U  pealu3alus
pelIeHus.

[IpocTeie 3amauM Ha CMBICI YMHOXXEHUS U
neneHuss (Ha  paBHBIE YacTU H 1O
COIEpPKAHUIO), HX KpaTKas 3aluch C
NOMOIIbI0 Tabnuil. 3agadyd  Ha KpaTHOE
CpaBHEHHE (conmepxarue OTHOIIICHUS
«bonpiie  (MeHbINE)  B...»). BzauMHO
oOpaTHbIC 3a1a4H.

3aoauu nHa HaxoxcoeHue 3a0YMAHHO20 YUCIA.
CocraBHble 3agaun B 2—4 nelicTBUS Ha BCeE
apudpmernyeckue aercteud B npeaenax 1000.
3amaun ¢ OyKBEHHBIMU JaHHBIMU. 3a7a4d Ha
BBIYUCJICHUE JJIMHBI JIOMAaHOW; IMepuMeTpa

TPEYTOJIbHUKA u YETBIPEXYTOJIbHUKA,;
IIOMAAN ¥ TIEPUMETpPa MPSMOYTOJbHUKA U
KBaJIpaTta.

CrnoxeHue ¥  BBIUMTAHUE  U3YUYEHHBIX

BCJIMYMH IIPH PCIHICHUHU 3aaa4.

ITosb30BaTHCS AITOPUTMOM PEIICHUS
TEKCTOBBIX 3a/a4.

YMeTb COCTaBIATh AITOPUTM PELICHMUS
TEKCTOBBIX 3a/a4.

I[InanupoBarh pelieHne 3a/1auu:
OCYIIECTBJISITh TOUCK U BBIOOp criocoba
pelieHus 3aauH.

OOHapy:KMBaThb M YCTPaHATH OLIMOKU
JOoru4Yeckoro (B XOA€ pelIeHus) U
apu(METHIECKOTO (B BBIYUCJICHUU)
Xapakrepa.

¥YMmersh pemiaTh IPOCThIE 337a41 HA CMBICI
YMHOKEHHUSI U JIeJIeHUs (Ha paBHbIE YacTH
1 10 COJICPIKAHUIO)

YMerb pemaTh 3a7ayd Ha BbIUKCICHHE

JUIUHBI JIOMAaHOMU, repumeTpa
MHOT'OYTOJIbHUKA.
YMeTh BBIUUCIATH IUIOMIAAL U TIEPUMETP
MPSMOYTOJIbHHKA.

Pacno3naBatp u YMETb pCIIaTh 3aJadu




Ha YBCIIMYCHUC
HCCKOJIBKO  pas.
06paTHI>I€ 3aJa4dH.

(yMeHblIEHHE) B
CocTaBnsiTb  B3aMMHO

Hcnoan3oBarhb BCIIOMOTaTEIbHBIC
MOJICIIU IS pEeLIeHUs 3a/1ay.
I[IpumensaTs U3Y4YCHHbBIC CIOCOOBI

JNEWCTBUM ISl PEIICHUS 3a7a4 B TUIIOBBIX
Y TIOUCKOBBIX CUTYalUAX

YMeTh pemiaTh COCTaBHbIE 3a1auu B 2—4
NEUCTBUSL Ha BCe  apu(METHUYECKUE
neiicteus B npeaenax 1000.

I'eomeTrpuueckue Gpurypsi u
BeJINYUHBI
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[Ipsamas, ny4, otrpe3ok. IlapamnenvHbie u
NepeceKaronecs npsiMble.

Jlomanas, mmHa JsiomaHou. Ilepumetp
MHOT'OYTOJIbHUKA.
IInockocmo.  Yeon. Ilpamou, ocmpwii u

mynotui yenvl. IlepnenouxynapHnvie npsamoie.
[Ipsamoyroneauk. KBagpar. CBoiicTBa CTOPOH
U YIJIOB MNPSIMOYIOJIbHUKA W KBajpara.
[TocTpoeHue npssMOYroJIbHUKA M KBaJIpaTa Ha
KJeTyaTod Oymare mo 3aJaHHBIM JJIMHAM HX
CTOPOH.

[IpssMoyronbHbIA  Mapajuienenumnen,  Kyo.
Kpyr m OkpyXHOCTb, MX LEHTp, paguyc,
nuametp. Lupkyis.

BrruepunBanue y30poB M3 OKpPYKHOCTEH C
IIOMOIIBIO LIUPKYJISL.

Cocmaenenue ¢hueyp uz uacmeu u pasouenue
Queyp Ha yacmu. Ilepeceuenue
2eoMempuieckux ueyp.

YMmerh  CKIampIBaTh W BBIYHATATH
W3YYCHHBIC BEIWYUHBI TP  PCIICHUU
3a/1ay.

HNmeTh mpencTaBleHHE O MEPECEUCHHUU
OpsIMBIX W KPUBBIX JIMHUW, peliaTh
reOMETPUYECKUE 3a/1a4n C

IIEPECEKAOIIUMUCS JTUHUAMM.
YMerbp HaxoIWTh TOUYKY II€pECEUYCHUs
NpSAMBIX, HMMEKT  MPEICTAaBICHUE O
NapajuielIbHbIX.

Pacno3zHaBare u HM300pakatrb IPSAMYIO,
Jy4, OTPE30K.

3HaTh €IMHMIBl JJIMHBL, COOTHOLIEHUS
MEXIy €IWHUUAMH [JJIUHBL.  YMeETh
U3MEPSATH JJIUHBI C IOMOIIBI0 METpa.
N3mepsate nnuHy B metrpax. IlepeBoauth
OJIHM €IMHMIBI  W3MEpPEHHUs JUIMHBI B

JpyTue.

KoncTrpyupoBarn MOJENU
FeOMETPUYECKHUX dburyp,
peoOpa3oBLIBATH UX.

HMmers 1ipencrtaBieHHE O  TUIOCKOU




EnuHuIb! AMHBL: MUJUTAMETP, KUJIOMETD.
[IepumeTp npAMOYroJIbHUKA U KBaIpaTa.
[Lnomane r€OMETPUUYECKOU burypsi.
HenocpencrsenHoe cpaBHeHue ¢Guryp 1o
mwiomanu. M3mepenune miomaau. EnvHUIEI
IJI0ILAIN (xBasIpaTHBIN CaHTHUMETP,
KBaJIpaTHBIN JEeNUMETp, KBaAPAaTHBIA METp) U

COOTHOILIEHUSI MeXAy Humu. Ilnomans
npsMoyrojpHuka.  [lmomaae  kBagpara.
Ilnowaou  ¢gueyp,  cocmaenenmvix  u3

NPAMOY20JIbHUKOB U K8AOPAMO8.

Obvem ceomempuueckoi gueypol. Eounuywvi
obvema (kyouueckul canmumemp,
KyouuecKkutl oeyumemp, Kyouueckui memp) u
coomuowenuss ~ medxcoy — Humu.  Obvem
NPAMOY20JIbHO20  napaiieienunedd, 00vem
Kyoa.

IIpeoOpazoBanme, cpaBHEHHE, CJIOXKCHHE U
BBIYMTAHUE OJIHOPOJHBIX T'E€OMETPUUECKHUX
BEJIMYHH.

NOBEPXHOCTH U O MJIOCKOCTH.
YMerb pacrno3HaBaTb M U300paxarb
reoMeTpuyeckue GUrypbl: TOUka, Ipsamas,
OTPE30K, yroi ( «OCTpBIM yrom», «Tymou
yroJ», «IPSIMON yTOJ»)

3HaTh OCHOBHBIE CBOMCTBa
IpsIMOYIOJIbBHUKAa MW KBajpara, YMeETb
pacno3HaBaTb WX,  HM300paxartb U
BBIUUCIISTH IEPUMETP UX puryp.

HNmers npencrasieHue o miomany Guryp
U yMEThb U3MEPATb €€ C [OMOUIBIO
Pa3IMYHBIX MEPOK.

HNmers npencraBieHue 00
TUTOLIAM.

3HaTBb NOHATHE «OOBEM», €TUHULIBI
o0Bema.

3HaTh MTOHATHS
«paguycy», «IUaMeTpy.
YMeTrhb CTPOUTH OKPYKHOCT.

YMerb mnpeoOpa3oBbIBaTh, CpPaBHUBATh,
CKJIaJbIBaTh W BBIYUTATh OJHOPOIHBIC
r€OMETPUYECKHE BEJIMYMHBI.

(S10%050700F:D:¢

«OKPYKHOCTBY,

BemuMHBI M 3aBHCHUMOCTH
MeKAY HUMH

6u

3aBUCUMOCTh ~ pe3yjbTaTa M3MEpPEHUs OT
BbIOOpA MEPKHU.

CnoxxeHre M BbBIYMTAHUE  BEJIMYMH.
Heobxoaumocts BbIOOpa €AMHONW MEpPKH MpU

CpaBHCHHWH, CIIO)XEHHWHM W  BBIYUTAHHH
BCIIMYHH.
Ilouck  3axkonomepnocmeti.  Habnooenue

3asucumocmeil mexHcoy KOMNOHEHMAMU U
Pe3VIbMaAmamit YMHONCEHUS U OeleHUS.
Dopmyna niowaou npsAMoy2oIbHuKa S = a -

b.

YcranaBauBarhb 3aBUCUMOCTh
pe3yJiibTaTa U3MEPEHHs OT BHIOOpA MEPKH.
HccaenoBatb cutyaruu, TpeOyromume
CpaBHEHUS BEJIMYUH, UX YIIOPSAIOUCHHS.
YMmerhb BBIUMCIIATH IIJIOIIA b
IpSIMOYTOJIbHUKA, o0Bbem
MPSIMOYTOJILHOTO TTapajuieenumnesa.

IHepexoaurhb oT OJHUX e INHUILL
U3MEPEHUSI K IPYTHUM.
¥Ymerb mpeoOpa3oBbIBaTh, CpPaBHUBATH,

CKJIaJblBaTb MW BbIYUTATb OJHOPOJHBIC




Dopmyna obvema NPAMOY20TbHO20
napannenrenuneoa V = (a b) c.

TCOMCTPHUUICCKUC BCIIMYNHEI.

AJireOpandeckue
npeacTaBJIeHusl.

10 g

UteHne W 3amuch YMCIOBBIX M OYKBEHHBIX
BBIpaKEHUH, CoJIeprKallux el CTBUS
CIOKCHMS, BBIYUTAHUS, YMHOXCHUS W
nenenus (co ckoObkamu u  0€3  HHUX).
Brrancienne 3HAYCHUHN IIPOCTENIINX
OYKBEHHBIX BBIPOKCHHM TPU  3aJaHHBIX
3HAYEHHAX OYKB.

3anuch B3aUMOCBSI3H MEXKIY YMHOXEHUEM U
JIETICHUEM C TIOMOIIBI0 OYKBEHHBIX PaBEHCTB
BUIa:a-b=c,b-a=c,c:a=b,c:b=a.
O6o0menHass 3amuch cBoictB 0 m 1 ¢
MTOMOIIBI0 OYKBEHHBIX (hOPMYII:
a-l1=1-a=a,a-0=0-a=0,a:1=a,0:a
=0 u ap.

Obobwennas 3aNuUch C801UCMmE
apugmemuueckux Oeucmeuti ¢ NnoMOubIo
OYKBEHHBIX POPMYIL:

a + b = b + a — nepemecmumenvroe
CBOUCMBO CNLONCEHUSL,

(a+b)+c=a+ (b+ c)— couemamenvroe
CBOUCMBO CNLONCEHUSL,

a-b=>b-a— nepemecmumenvHoe c80licmeo

YMHOICEHUSL,
(a-b) c=a-(b-c)— couemamenvHoe
CBOUCMBO YMHONCEHUSL,

(a + b) - ¢c = a c + b - ¢ —
pacnpeoenumenbHoe C8OUCMEO YMHONCEHUs.
(VMHOJMCEHUE CYMMbL HA YUCTO),
(a+b)—c=(a-c)+b=a+(b-c)—
BLIYUMAHUE YUCTA U3 CYMMBL,
a—(b+c)==a—-b—- c— evluumanue

IIpuMeHsiTb OyKBBI 11 00O3HAYEHUS
gucen W UL 3alUCH  OO0muX

YTBEPKICHUM.
CocraBjsiTb 4YHCIOBbIE U OyKBEHHbIE
BBIPAKECHUSA,  COJEp)KAIIME  JCUCTBUS

CJIOKECHMS, BBIYUTAHUS, YMHOXKCHUS U
nesneHus (co CKoOKaMu U 0e3 HUX).
3anuceIBaTh CBOMCTBA apu(PMETHUECKUX
JieCcTBUI CIIO>KCHHUS, BBIYUTAHUS,
YMHOXEHUSI, JIeJICHUsI C  TOMOIIbIO
OYKBEHHBIX (hOpMYII.

IpumeHsaTH 000011IeHHYIO 3aluCh
cBoiictB 0 m 1 ¢ momomibl0 OYKBEHHBIX
dbopmy.

Pemiats  ypaBHEHMs  J1TaHHOTO  BUJA,
000CHOBBIBATh Y KOMMEHTHPOBATH UX
pEIlIEHUE Ha OCHOBE B3aMMOCBSI3U MEXKIY
YMHOXKCHHEM U JICJIEHUEM, TOIIaroBo
MPOBEPATH  MPABWILHOCTh  PEILICHUS,
UCMOJIb3YSl AJITOPUTM.

Hcnonb3oBaTh Mpu pelieHUU ypaBHEHUI
rpadudecKyro Mojieib (PSIMOYTOIBHHUK).




CYMMbL U3 YUCna;
(a+b):c=a:c+b:c— denrenue cymmol
HA YUCTO U Op.

Vpasnenuss 6uoa a -x = b, a:x =b, x:a =
b, pewaemvie Ha ocHOBe epaghuyeckoll
mooenu (NMPAMOY20TIbHUK).
Kommenmuposanue pewienus ypagHeruil.

MaTemMaTH4YeCKHH SA3BIK U 2y 3HAaKOMCTBO €O 3HaKamMu YyMHOXeHus W | [lnanmpoBarh peuenue 3a0a4u:
3JIEMEHThI JJOTHKH. JICJICHMS, CKOOKaMmHu, Croco0amu | OCYIIECTBIATh MOUCK W BBIOOp crocoba
n300pakeHusi 1 0003HAYEHUS MPSIMOM, Jiyya, | peIIeHUs 3a1a4uH.
yriia, KBaJIpara, NpsSIMOYTOJIbHUKA, | OLeHMBATh MPOCTHIC BHICKA3bIBAHUS KaK
OKPY>KHOCTH M Kpyra, uX pajuyca, 1MameTpa, | ICTUHHbIC WU JIOKHBIC.
LEHTpA. CocTaBJsAiTh MPOCTEUIINE BHICKA3bIBAaHUS
OnpeneneHre MCTUHHOCTA M JIOKHOCTH | BUJIAa «BEPHO/HEBEPHO, YTO ...», «HEM,
BbICKa3bIBaHUM. llocTpoeHne NpOCTEHIINX | «ECIH ..., TO ...
BBICKA3bIBAaHUI BHJIa «BEepHO/HEBepHO, uTO | McmoJib30BaTh MaTE€MaTHYECKYIO
...», KHE», «ECHIH ..., TO ...». TEPMHUHOJIOTHIO B YCTHOM W NMUCHbMEHHOU
[TocTpoeHne crocoOOB PEIICHHUS TEKCTOBBIX | PEUH.
3aJa4. 3HAaKOMCTBO C 3ajJadyaMH JIOTUUYCECKOTO | BLIMOJIHATL  3aJaHUs  TOHMCKOBOIO |
XapakTepa v Crocodamu ux perieHusl. TBOPYECKOT0 XapaKTepa.
Haxoauth u  BbIOMpaTh  aJrOPUTM
pELIEHUS JTOTUYECKUX 3a]1a4.
Pabora c ungopmanmueit u 104 Omneparusi. OOBEKT U pe3yabTaT ONEPaIlUU. HNmerts nipencraBiieHne 06 oneparum,

AHAJIN3 JaHHbIX.

Onepayuu Hao npeomemamu, gueypamu,
yucnamu. Ilpsmvle u obpamuvle onepayuu.

Ompvickanue HeU36eCmHbIX: obvexma
onepayuu, 8LINOIHAEMO onepayuu,
pe3yivmama onepayuu.

IIpoepamma Oeticmauil. Aneopumm.

ﬂuHeﬁHble, paseemenienHvle U YuxKiudecKkue

0o0BEKTE omepaluu, pe3yabTaTe Onepaluu.
Haxoautp onepaiinio, 00bEKT onepanum,
pe3yJbTaTr OIEepaLH.

OnpenesasiTh JIOTUKY pelIeHUs: y4eOHOM
3a7a4H.

3HaTh, UTO TaKOe «0OpaTHas onepanus,
UMETh NPEACTABIECHUE 00 0OPATUMOCTH U




anzcopummbol. CocmaeﬂeHue, 3anucoe u
6bINOJIHEeHUEe ajlecopummos pasjiuvdHoblx 6UO008.

YreHnue M 3anoHeHue TaOmuIbl. AHaIN3
TAQHHBIX TaOJIUIIEL.
CocraBiienue [10CJIEA0BATEILHOCTH

(LEMOYKK) MPEeaAMETOB, uucels, Guryp u Aap.
10 33JJaHHOMY TIpaBuUITY.

Vnopsaoouennwiti nepebop eapuanmos. Cemu
aunuu. [lymu. /{epeso 6o3moorcnocmell.

Coop u npeocmaenenue ungopmayuu 8
CNPABOYHUKAX, DHYUKIONEOUsX, UHMmepHem-
UCMOYHUKAX O NPOOOIHCUMETLHOCU IHCUSHU
PA3TUYHBIX  HCUBOMHBIX U PACMEHUU, UX
pasmepax, cocmaenienue no NoJaY4eHHbIM
OaHuHbiM  3a0ay Ha ece yemolpe
apughmemuueckux Oetcmeaus, 8blO0p JIyUUIUX
3a0ay u cocmasnenue «3a0a4HuKa Kiaccay.
OO0oOmenne W cHUCTEeMaTH3alvs 3HAHWM,
MOJIYYEHHBIX BO 2 KJacce.

TIlopmeonuo yuenuka 2 knacca.

HEOOPaTUMOCTH OTIepaIuii.

IIpuBoaUTH pUMEPHI OOPATUMBIX U
HEOOpaTUMBIX ONEpaIIHii.

HNMmertsb nipeicTaBieHne O TOHITHUSX:
«mporpaMma JIeUCTBUI, «aITOPUTM,
«OoK-cXemay.

YMeThb unTaTh U COCTABIISITH MPOCTEHIITNE
IPOTPaMMBbI 33/ TaHHBIX AJITOPUTMOB.
YMeThb COCTaBIIATh aJITOPUTM PEIICHUS
TEKCTOBBIX 3aJ1a4.

CocraBisiTb 0OpaTHbIE TPOTPAMMBI
JICVCTBUM.

YMeThb unTaTh MPOTrPaAMMBI C BOITPOCAMH.
HNmeTsb nipeicTaBICHNUE O «JIMHEHHOM
AITOPUTMEY, «Pa3BETBICHHOM
AITOPUTMEY, KIIUKIUIECKOM aJITOPUTME.
YuTaTh ¥ CTPOUTH AITOPUTMBI PA3HBIX
BU/JIOB.

3anuchIBaTh MOCTPOCHHBIE AITOPUTMBI B
pa3HbIX (opMax, UCTIOIB30BAThH TS
pelIeHus MPAKTUICCKUX 3aad.

YMeThb unTaTh U 3aMOTHATH TaOIUIIHI,
aHAJIM3UPOBATH JTAHHBIC TaOJTUIIBI.
YMeTh COCTaBISATH MOCIEIOBATEIBHOCTH
(Llenoyku) MpeAMETOB, uucen, GUryp u
Ip. TIO 3aJaHHOMY TIPaBUITY.
Hcnoab30BaTh MOJyYCHHBIC 3HAHUS B
YUYCHHUH U TTOBCETHEBHOMN KU3HHU.

YMeTb HAXOAUTh HEOOXOIUMYIO
nH(OPMAITUIO B CTIPABOYHUKAX,
SHITUKIIONEINSIX, MHTEPHET-UCTOYHUKAX.




3 kiace

Ne | Tema Koua-Bo | Conep:kanue MaTepuasia OcHoBHBIE BHIDBI AeSITeJIbLHOCTH
JacoB yuyanuxcsi
1 Yucaa u apudpmeTudecKue 35y Cuer ThicsiyaMu. Pa3psanbl W Kiacchl: Kiacc | 3HATH pa3psiibl U KJIACChl YKCEN, YMETh

JAEeUCTBUSA C HUMU.

€MHUI], KJIaCC ThICAY, KJIACC MUJUIMOHOB U T.
n. Hywmepanus, cpaBHEHUE, CIOXKEHHE U
BBIYUTAHUE MHOTO3HAYHBIX yucen (8
npeoenax 1000000 000 000). ITpencraBicHue
HaTypaJbHOTO YHCIa B BHJAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

VMuoxenue u aeneHue umcena Ha 10, 100,
1000 u 1. n. IlMCPMEHHOE YMHOXEHUE H
nenenue (6e3 ocTaTka) KPyTribIX YHCEIL.
YMHOKEHHE MHOTO3HAYHOTO 4YuCia Ha
OJIHO3HAyHOE.  3amnuch  YMHOXEHHUS B
CTOJIOUK.

Jlenenue MHOT'O3HAYHOT'O yyuciaa  Ha
OJIHO3HAYHOE. 3aMKCh ACICHUS YTIIOM.
YMHOKEHHME Ha JBY3HAYHOE M TPEX3HAYHOE
YHUCJIO. Obwuii  cayuwaii  YMHOMCEHUS.
MHO203HAYHBIX YUCE.

[IpoBepka  TPaBUJILHOCTU  BBITIOJHEHUS
JNEUCTBUA C MHOTO3HAYHBIMHU  YHCJIAMU:
aITOPUTM, 0OpaTHOE JCHCTBUE, BHIUUCIICHUE
Ha KaJIbKYJISITOPE.

YCcTHOE ClOKEeHHE, BBIYUTAHUE, YMHOKCHUE
U JIeJICHWE MHOTO3HAYHBIX YKCEN B ClIydasx,
CBOJIMMBIX K JiecTBUsAM B mipeaenax 100.
VYrpouieHue BbIYUCIECHU ¢ MHOTO3HAYHBIMU
YUCIIAMU Ha OCHOBE CBOWCTB
apupMETHIECKUX JTCUCTBUM.

IlocTpoeHrne M HCHOJIB30BAHHE AJITOPUTMOB

YyyuTaTh W 3allUChIBaTh MHOTO3HAYHBIC
YHCJIa, CPABHUBATDH UX, 3HATH JECATUYHBIN
COCTaB MHOT'O3HAYHBIX YUCEJT

YMmernb BBIIIOJIHATh CIIOKEHHUE,
BBIYMTAHME MHOTO3HAYHBIX YHCEI.
YMerp  OPEACTaBNIATh  HATYypAIbHBIE
Yyuclla B BHAE CYMMBI  pa3psIHBIX
cJlaracMblIX.

YMmernb HCIIOJIb30BaTh IpaBUJIa
YMHOXKCHUSA U JEJICHUS KPYIJIbIX YUCEIL.
YMeThb UCIIOIb30BaTh PACIPEACITUTEIIHLHOE
CBOMCTBO YMHOXKEHHUS.

YMeTh BBINOJHATH ONEPALUAI0 ACJICHUS
MHOTO3HAYHBIX YHCEJ HAa OJITHO3HAYHOE.
YMeTh BBINOJHATH MPOBEPKY OOpaTHBIM
JICHCTBUEM.

YMmerb BBITIOJIHATD OIeparyIo
YMHOKEHHMSI MHOTO3HAYHBIX YHCEN Ha
JIBY3HAYHOE.

YMeTh BBINOJHATH JEUCTBUS YMHOXKCHUS
C TPEX3HAYHBIMH YK CJIAMU.
Hcnoab30BaTh anroputmMbl  HU3YYEHHBIX
CJIy4aeB YCTHBIX U MUCbMEHHBIX JCUCTBUM
C MHOT'O3HAUYHBIMH YHCJIaMH.




HN3Y4YCHHBIX CJIYYACB YCTHBLIX W ITHCbMCHHBIX
,Z[@ﬁCTBI/Iﬁ C MHOI'O3HAYHBIMH YHCJIaMU.

Pabdora ¢ TeKCTOBBIMH
3alaYaMHu.
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AHanmM3 3ajgadyu, TMOCTPOCHUE TrpadUuuecKux
Mojienel W Tabnuil, IUTAaHUPOBaHUE W
peanuzarus  pemieHus.  [lomck — pasHBIX
CIIOCOOOB PEIICHHUS.

CocraBuple 3amaud B 2—4 JEUCTBHS C
HATYpPAJIbHBIMU YHCJIAMU HA CMBICII IEHCTBUI
CIIOKEHUS, BBIUMTAHUS, YMHOXCHHUS U
JIENICHNS], Pa3HOCTHOE W KPAaTHOE CPaBHCHHE
YHCell.

3amauun, coaepKallue 3aBUCHUMOCTh MEKIY
BEeJIMUYMHAMHM, BUJa a = b * ¢ mytb —
CKOpPOCTh — BpeMs (3aJlaud Ha JIBH)KCHHE),
o0beM BBITTOJTHEHHOM paboThI —
IPOU3BOJIUTEIIBHOCTh  Tpyda —  BpeMs
(3amaun Ha paboOTy), CTOMMOCTH — II€HA
TOBapa — KOJMYECTBO ToBapa (3agayu Ha
CTOMMOCTbD) U Jp.

Knaccugurxayus npocmoix 3a0au u3zyuenHvix
munog. Obwuti cnocob amanu3a u peuileHust
COCMABHOU 3a0aYU.

3amaun Ha ONpeEACIICHHEe Hadaia, KOHIA W
POJIOTIKUTETLHOCTH COOBITHS.

3aoauu na HaxodicoeHue yucen no ux cymme u
pazHocmu.

3amaun Ha BBIUMCICHUE TUIOMIAAEH Quryp,
COCTAaBJICHHBIX W3 TMPSIMOYTOJIbHUKOB U
KBaJpPaToB.

CnoxxeHne W BBIYUTAHHEC
BEJTMYMH MY PEIICHUH 3a/1a4.

HN3Y4YCHHBIX

YMerb COCTaBISITH AJITOPUTM PELICHHUS
TEKCTOBBIX 3aJ1a4.

I[InanupoBath penieHue 3a/1auu:
OCYIIECTBIISITh TIOUCK U BHIOOp criocoba
pelieHus 3a1a4u.

HUcnoab3oBaTh BCIIOMOTaTEIbHbIE
MOJIEJIN JUISl pELIEHUS 3a]1ay.
OOHapy:KMBaTh M YCTPaHATH OILIMOKU
JOTUYECKOTO (B XOJ€ pElIeHus) u
apu(METHIECKOTO (B BBIYUCJICHUU)
xapakrepa.

¥YMeThb pemiath COCTaBHbBIE 3ajayu B 2-4
JNEUCTBUSL C HATypaJIbHbIMM YHUCJIaMU Ha
CMBICJI JCHMCTBUM CJIOKCHUS, BBIUMTAHUS,
YMHOXEHHUSI W JIeJICHUS, Pa3HOCTHOE H
KpaTHOE CPAaBHEHUE YUCEI.

YMerp pemars 3agauyd, CoJAepKalue
3aBUCHUMOCTh  MEXKAY BEJIWYMHAMHU C
MOMOIIBI0 POPMYII.

¥YMersh peliath 3ajaud, Ha ONpPEACIICHUE
Hayajga, KOHIAa WM MPOAOJIKUTEIbHOCTU
COOBITHSI.

YMmerb pemarh 3a7aud, Ha HAXOXKJICHHE
Yyucell 0 UX CYMME U pa3HOCTH.

¥YmMmerb pemiath 3aayd, Ha BBIYHUCICHHE
wiomanae Guryp, COCTaBIEHHBIX U3
NPSIMOYTOJILHUKOB U KBaJPaToB.




I'eomerpuueckue purypoi u | 11 4 Ilpeobpazosanue ¢ueyp Ha niaockocmu. | YMeTh BBITOJIHSTh MpoCTenIIee
BeJIMYUHBI. Cummempus ueyp omHocumenbHo npsamou. | Ipeodpa3zoBaHue (uUryp Ha KIeT4aTou
Queypvl,  umerowue  ocv  cummempuu. | Oymare.
llocmpoenue cummempuunvix ¢ueyp Ha | 3HaTHL QOpMBI Ha3BaHUS (UTYDP, YMETh
Kiemuamoti oymaze. CTPOUTH (PUTYPHI.
lIpamoyeonvuviii napannenenuned, Kky6, ux |3HATh €IWHULBI JUIMHBI, COOTHOIICHUS
sepuiunbl, peopa u epanu. Ilocmpoenue | MEXIy €TUHULIAMU JITTUHBI.
pazeepmku u mMooenu Kyoa u npamoy2oivHo2o | YMeTh TpeoOpa3oBbIBaTh, CPaBHUBATH,
napannenenuneoa. CKJIaJpIBaTh W BBIYUTATh, YMHOXaTh U
EauHuIel IUHBI MWUIAMETP, CAHTUMETP, | NCTUTh Ha HaTypajabHOE YHUCIIO0
JIEIUMETP, METpP, KHUJIOMETpP, COOTHOIICHHUS | OAHOPOIHBIE TEOMETPUICCKUE BETUIMHBI.
MEXy HUMH.
[IpeoOpazoBanrie reOMETPUUYECKUX BEIUYUH,
CpaBHEHME WX  3HAYCHUM,  CJIOKEHHE,
BBIUMTAHHE, YMHOXCHHE U JEJICHHE Ha
HATypaJbHOE YUCIIO.
Beanunnbl u 3aBucumoctu | 14 4 HaGnronenue 3aBUCUMOCTEN Mexnay | Onpenenasitb 3aBUCUMOCTH MEXKIY

MEK1Y HUMMU.

BEJIMUYMHAMU M UX  (UKCHpOBaHHE C
OMOILBIO TaOIHII.
N3smepenne BpemeHn. EnuHMIBI M3MEpEHHS
BPEMEHM: TOJ, MECAL, HENEns, CyTKH, 4ac,
MUHYTa, CEKYH/IA.

Omnpenenenve BpeMeHu o yacam. Ha3Banus

MecslleB W OHed Henenu. Kanenpape.
CooTHo1IeHus MEX]TY eIMHULIAMU
HU3MEpPEHUST BpEMEHH.

Enuaunbl  Maccel:  IpaMM,  KWJIOTpaMM,

IIEHTHEP, TOHHA, COOTHOIIICHUS MEXKTy HUMH.
IIpeoOpazoBanme, cpaBHEHHE, CIOXKCHHE U
BBIYMTAHUE OJHOPOIHBIX BEITHYMH.
llepemennasn. Buipasxcenue c¢ nepemenuoli.
3nauenue gvipadsxiceHus ¢ nepemeHHoll.

BEJIMYMHAMHU U dbukcupoBath uX C
MOMOIIIBIO Ta0JUIl U (POPMYII.

¥Ymers mnpeoOpa3oBbiBaTh, CpPaBHUBATH,
CKJIaJIbIBAaTh W BBIYUTATh OJHOPOIHBIC
BEJINYMHBI.

3HATh €MHULIBI U3MEPEHUS BPEMEHU U
WX COOTHOIIEHUS.

YMernb onpeesisiTh BpeMsl 10 Yacam,
3HATh HAa3BaHUS MECALICB U JHEH HEJETH.
3HaTh €JUHULIBI MACCHl U COOTHOILICHUS
MEKy HUMHU.

¥Ymerb mpeoOpa3oBbIBaTh, CPaBHUBATH,
CKJIa[IbIBAaTh W BBIYUTATH OJHOPOJHbBIC
BEJINYMHBI.
YMerb pemiarb

3a/1a4u, COJIepIKaIne




Dopmyna. Popmynvt niowaou u nepumempa
npamoyonvuuka: S = a - b, P = (a + b) 2.
Dopmynvl nIOWAOU U NEPUMEMPA K8AOPAMA.:
S=a-a, P=4"a.

Dopmyna 0bvema NPAMOY20TIbHO20
napannerenuneoa V = a b c. Dopmyna
obvema Kyba

V=aaa.

Dopmyna nymu (s = v t) u ee aHaiocu:
gdopmyna cmoumocmu (C = a x), ¢hopmyna
pabombi

(A =wt) udp., ux obobweHnas 3anuce ¢
nomowwvio popmynvi a = b c.

Habnwooenue 3asucumocmelt medxHcoy
BEUUUHAMU, UX PUKCUPOBAHUE C NOMOUBIO
maobauy u opmyi.

Ilocmpoenue  mabnuy  no  opmyram
3asucumocmei U opmyn 3asucumocmeti no
maobauyam.

3aBUCUMOCTh ~MEXIy BEIUYHMHAMHU C
MTOMOIIIBI0 POPMYII.
YMeThb COCTaBIATh BHIPAKEHUS C

IIEPEMEHHOU.

AJsireOpanveckue 10 4 @opmyna denenusi c ocmamkom a =b c +r, | 3HaTh (QoOpMyIy IEIEHUS C OCTATKOM,

NpeacTaABJICHNS. r<b. MI0JIb30BAThCS €M Ha MPAKTHUKE.
Ypaenenue. Kopenv ypasuenus. Muoocecmeo | Pemiarb ~ ypaBHEHUST  JAaHHOTO  BUJA,
kopHeti ypasnenus. CocmasHvie ypagHeHus, | 000CHOBbIBATb Y KOMMEHTHPOBATH HX
C8005IUUECs K YenouKe npoCcmuvix (8uoa peIlleHHe Ha OCHOBE B3aWMOCBSI3U MEXIY
atx=ba-x=b,x—a=b, ax=>, CJIO)KCHHEM M BBIYMTAHUEM,YMHOXCHHEM U
a.:x =b, x:a=b) Koumenmuposarue | neicHiEeM, TMOIIIarOBO NpoBepPsTH
pewienusi  YypasHeHuu no  KOMNOHEeHmAM | IPaBUIBHOCTb peleHus, UCHOJb3YS
oeticmauli. ITOPUTM.

MaremMaTH4eCKHH A3BIK U 14 4 3HAKOMCTBO C CHMBOJMYECKOM 3anuchio | Mcnob3oBaTh MaTeMaTU4YECKYIO

3JEMECHTBI JIOTHKH.

MHOTO3HAUHBIX 4YHUCEN, O0O03HAYEHHEM HX
pa3psI0B U KIJIACCOB, C SI3bIKOM YpaBHEHUH,

TEPMUHOJIOTHIO B YCTHOM M NMHUCbMEHHOU
peyn.




MHOXECTB, TEPEeMEHHBIX U  (HOopMyT,
M300paXeHWeM MPOCTPAHCTBEHHBIX (PUTYD.
Buvickasvisanue.  Bepnvie u  HesepHbvie
svickazvieanus. OnpeneneHne UCTUHHOCTA U
JOXKHOCTH  BbICKa3biBaHUM.  [locTpoeHue
IMPOCTEHINIMX BBICKA3bIBAHUM C TOMOIIBIO
JIOTUYECKUX CBSI30K U CJIOB «BEPHO/HEBEPHO,
YTO...», «HE», «ECIU ..., TO ...)», «KaKIBIN»,
«BCE», KHAUIETCI», «BCETHA», «UHOTIAY.
Mmnoowcecmeo. Onemenm MHOHCECMBA.
3adanue MmHOJICECMBA NepeducieHuemM e2o
DJIEMEHMO8 U CEOUCTBOM.

Ilycmoe mmoocecmeo u e2o o00603HaueHue.
Pasnvie mnoowcecmea. [uacpamma Ovinepa —
Benmna.

Iloomnooicecmeso. Ilepecewenue mHodicecms.
Ceoticmea nepeceueHuss MHO}CECMS.
Obwveounenue MHOIHCECME. Ceoticmea
00beOUHEeHUsI MHOJICECmS.

llepemennasn. @opmyna.

OueHuBaThL MPOCTHIE BBHICKA3BIBAHUS KaK
VCTUHHBIC UJIU JIOKHBIE.

CocTaBasiTh NpOCTENUIIINE BICKa3bIBAHUS
C TIOMOIIBIO JIOTUYECKUX CBSI30K U CJIOB
«BEPHO/HEBEPHO, UTO...», «HE», «ECIH ...,
TO ...», «KQXABI», «BCE», «HAUIETCS»,
«BCErnia», KMHOTIay.

3HaTh onpenesieHus MHOKECTBA, PABHBIX
MHOXECTB, IyCTOTO MHOECTBA; YMETh
ONpENeNsSITh  AJIEMEHTHl  MHOXECTBA,
3a/1aBaTh MHOKECTBO IEPECUMCICHUEM U
€ro CBOMCTBAMH, 00O3HAYaTh 3IJIEMEHTHI
MHOJKECTBA Ha quarpamMmme BenHa.

YMmernb HaxXoauThb MepeCCUCHUC u
OIIPCACIICHUC MHOKCCTB.
YMmerhb HCIIOJIB30BaTh TCOPCTUKO-

MHOXCCTBCHHYIO CHUMBOJIUKY.

Pabora ¢ nnpopmanueit u
AHAJIN3 TAHHBIX.
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Hcrnonp3oBanne TaOmMIl I TIPEICTABICHUS
U CHCTeMaTH3allui JaHHBIX. MHTepnperarus
JIAHHBIX TAOJIMIIEL.

Knaccugurxayus snemenmos mmodxcecmea no
CB80UCMEBY. Vnopsaoouenue u
cucmemamu3ayus ungopmayuu 8
CNPABOYHOU Tumepamype.

Pewenue 3a0au na ynopsoouennviii nepebop
8APUAHMOB8 C NOMOWbI0O Madbauy u oepesa
B03MOICHOCELL.

Buinonanenue npoexmuvix pabom no memam:

Hcnoan3oBarhb IMOJIYYCHHBIC 3HAHUA B
YUCHHH U HOBCCHHGBHOﬁ JKHU3HU.

YMeThL  HaxXoIuTh HEO0OXOIUMYIO
uH(opMarmio B CIIPAaBOYHHUKAX,
SHITUKJIONCINAX, HHTEPHET-UCTOUHHKAX.
Hcnoan3oBaTth TaOJIUIIBI TUTS
MpeICTaBICHUS u CHCTEMAaTHU3alU
JTAHHBIX, HMHTEPHPETHPOBATh  JIAHHBIC
TaOIULIBL.

BoinoaHaTs 1 MMPCACTABIATh IIPOCKTHLIC
pa6OTI>I I10 3aJaHHBIM TCMaM.




«H3 ucmopuu unamypanvhvix uucen», «Hs3
ucmopuu kanrenoapsy. llnanuposanue noucka
u  opeanuzayuu  ungopmayuu.  Ilouck

ungopmayuu 8 CNPABOYHUKAX,
SHYUKTIONEOUSIX, uUHmMepHem-pecypcax.
Ogpopmnenue u npeocmaenenue
Pe3yIbmamos  8bINOJIHEHUSI  NPOEKMHbIX
pabom.

Teopueckue pabomel yuawuxcsi no meme
«Kpacoma u cummempus 6 dcuznuy.
OO0oOmenne W cHCTEeMaTH3alus 3HAHHM,
ITOJyYEHHBIX B 3 KJ1acce.

llopmeonuo yuenuxa 3 xnacca.




4 kiaacc.

Ne | Tema Koua-Bo | Conep:kanue MaTepuasa OcHoBHBIE BHIDBI A1eSITeJIbHOCTH
4acoB yuyanuxcsi
1 Yucaa u apudpmeTHyecKue 354 Ouenka u TpUKUIKA CYMMBI, pasHoctu, | Habawaars 3aBUCHUMOCTH  MEXIY
AeHCTBHA ¢ HUMH. MPOU3BEACHUS, YACTHOTO. KOMITOHEHTaMH n pe3yibTaTaMmu

Jleneane Ha JBY3HAYHOE W TPEX3HAYHOE
yucno.  /lenenue  Kpyeawvix — yucen (¢
ocmamkom).  Obwuti  cayyau  OeleHusl
MHO203HAUHBIX YUCE]L.

[IpoBepka  TPaBUIBHOCTH  BBIYHUCICHUU
(amropuT™M, 0OOpaTHOE IEHCTBHE, MPUKHUIKA
pe3ynbTara, OIICHKA JIOCTOBEPHOCTH,
BBIYKCIICHHE HA KAJIbKYJISITOPE).

Hzmepenuss u opoou. Hedocmamounocmo
HaMypanibHblX —Yucenl Oaid NPAKMUYECKUX
usmepenuti. Ilompebnocmu npakmuueckux
usMepeHuti KaxKk UCMOYHUK  PACUWUPEHUs
NOHAMUSL YUCIA.

Homu. CpaBuenue poineil. Haxoxaenue nonu
qrclia ¥ uncia mno noine. Ilpoyenm.

Jlpobu. Haensonoe uzobpasicenue opobeu ¢
NOMOWDBIO  2eOMEemPUYEeCKUx @ueyp U Ha
yucnosom ayde. CpasHenue Opobeii ¢
O0OUHAKOBLIMU 3HAMeHamenamMu U opobeu ¢
00UHaKoBbIMU  yucaumensmu. [lenenue u
opoou.

Haxooicoenue wacmu uucna, uucna no e2o
yacmu u yacmu, KOMOPYIO OOHO YUCTO
cocmasusem om opy2020.

Haxooicoenue npoyenma om uucna u uucia
no e20 NpoyeHmy.

apudmMeTHnuecKux AeUCTBUM, GPUKCUPOBATD
UX B PEUU U C TIOMOIIBIO ATAJIOHA.

HccaenoBatb cutyaruu, TpeOyroiue
MpeIBapUTEIbHOU OLICHKH,
MIPOTHO3UPOBAHUS.

IIporuo3upoBathb pe3ynbTar
BBIUMCJICHUSA, BBINIOJHATh  OLEHKY U

MPUKUIKY apru(PMETUIECKUX TCUCTBUM.
CTpourb ¥ TNPHUMEHATHb aJITOPUTMBI
JIeNIeHUs  MHOTO3HA4YHBIX  4yucen  (c
ocTaTkOM U 0€3 ocTarka), MpPOBEPSAThH
MPABWIBHOCTh BBIIIOJHEHUS JIEUCTBUUA C
MTOMOIIIBIO MPUKUJIKH, alropuTMa,
BBIUHCIICHUN HA KAJIBKYJISITOPE.
HN300paxatrh 1074, ApoOU U CMELIaHHBIE
Yuclia C TOMOIIBID T€OMETPUUYECKUX
buryp ¥ Ha 4HMCIIOBOM JIyue, 3alKChIBaTh
UX, OOBACHATH CMBICI YHUCIHUTEIS W
3HAMEHATeNsl JIpOOM, CMBICI Lo |
JpOOHOM YaCTH CMEIIAaHHOTO YHCIIa.
3anucbIBATH COTHIE JOJIM BEIUYUHBI C
MOMOIIIbIO 3HaKa npoueHTta (%).

CpaBuuBarh, Joi U Japobu (¢
OJIMHAKOBBIMH 3HaMCHATEIISIMH,
OJIMHAKOBBIMH YHUCIIATEIISIMH),

3allMCbIBATE PE3YJbTAaThl CPABHCHHA C




Cnooicenue u  evluumanue  0pobell ¢
0OUHAKOBLIMU 3HAMEHAMETISMU.

Ilpasunvnvle u  HenpasunvbHvle  OpOOU.
Cmewannsie yucna. Bovioenenue yenoii uacmu
U3 HenpasuIbHoU OpooL.

HPQOCI’HCZGJZQHMQ CMEUano20 Yucia 6 6uoe

HenpasuibHolu  OpoouU. Cnoorcenue  u
gblYUmMAaHUe CMEeULaHHbIX yucern (c
O0OUHAKOBLIMU — 3HAMEHamesAMU  OpOOHOU
yacmu,).

Ilocmpoenue u ucnonvzosanue aneopummos
U3YUEHHBbIX ClyyYaes Oeticmseull ¢ Opoosimu u
CMEUAHHBIMU YUCTAMU.

MMOMOIILIO 3HAKOB >, <, =,

CTpOI/ITb Ha HaFJUII[HOI‘/’I OCHOBE H
IMPpUMCHATDb IIpaBuJia CJIOKCHUA u
BBIYHMTAaHHA ﬂp06eﬁ C OJHWHAKOBBIMH

3HAMEHATESIMM, CMEIIAHHBIX YHCET C
OJIMHAKOBBIMH 3HaMEHATENSIMU B IpOOHOU
YaCTH.

Pa3amuaTh npaBUWIbHBIE U HENPABUIIbHBIC
IpoOH, MIUIFOCTPUPOBATH UX C IOMOILBIO
T€OMETPUYECKUX (UTYP.
CucremMaTu3upoBaTh pelICHHE 331a4 Ha
4yacT (TpU THUIIA), PACOPOCTPAHUTH UX HA
CJy4Jal, KOTJla YaCT! HEIPAaBUIIbHBIE.

IIpeoOpa3oBbIBaTH HEIPAaBUIbHYIO
Jpo0b B CMEIIAHHOE YUCII0, U 00paTHO.
Pa6ora ¢ TekcTOBBIMH 42 4 CamocTosTeNbHBIN aHaIn3 3a/layy, | YMeTb  CaMOCTOSITEIbBHO  COCTaBJISITh
3aja4aMu. MOCTPOCHUE MOJENIel, IUIAaHWPOBAaHUE U | aJITOPUTM PEIIEHUSI TEKCTOBBIX 3a/1a4.
peanuzanusa  pemeHus.  [lowck  passbix | [llianupoBaTh perieHue 3a/1auu:
CIoco0oB peleHus. CooTHeceHHE | OCYIIECTBIISITH MOUCK U BBIOOp crocoba
MOJIYYCHHOTO  pe3yjbTaTa C  YCIOBUEM | PEIICHUS 3aa9H.
3amadd, OIeHKa ero  mnpasaonogoows. | Mcmoyb30BaTh BCIIOMOTATEIILHBIC

IIpoBepka 3amaun.

CocraBHBlE 3aaudl B 2—5 JEUCTBUU C
HaTypaJbHBIMHU YUCITAMH Ha BCC
apupMeTHIECKUe ICHCTBUS, Pa3HOCTHOE H
KpaTHOE CpaBHEHHWE. 3aJaud Ha CJIOKCHHUE,
BBIYMTAHKUE U PAa3HOCTHOE CpaBHEHUE JIpoOei
U CMEIIaHHBIX YHCElL.

3ajaud  Ha  TNPUBEJACHHE K
(ueTBepTOE MPOMOPLIMOHAIBHOE).
3amaun Ha HAXOXACHUE JOJH IIeJIOT0 U
IIEJIOTO TI0 €ro J0JIe.

Tpu muna 3a0au Ha OpoOU. HAXOHCOEHUE

CAMHUIIC

MOJIEJH JUIsl pELIeHUs 3a/1a4.
OOHapy:KMBaThb M YCTPaHATH OLIMOKU
JOTUYECKOro (B XOA€ pelIeHus) U

apupMeTnyeckoro (B BBIYMCIICHHH)
Xapakrepa.
Ymerp pematb  TEKCTOBBIE — 3aJa4yH,

I/I3y‘—IeHHBIX THUIIOB, BBIYUCIIATH ILJIOIIAAb
duryp.




yacmu om uucna, Yucia no e20 4acmu u
0pobu, Komopyio 0O0HO HUCIO COCMABIsiem
om Opye020. 3adauu Ha  HaxodcoeHue
npoyewma OmM HUCIA U HUCAA NO €20
npoyenmy.

3a0auu Ha 0OHOBpPEeMEHHOe pPAaBHOMEPHOE
osudicerue 08yxX 00vbeKmos (Hascmpeuy Opye
opyay, 8 NpOMUBONOLONCHLIX HANPABIEHUSX,
B80020HKY, C OMCMaBaHuem): onpeoenenue
paccmosnus  mexcoy HuMu 8 3A0aHHblL
MOMeHm 6peMeHU, 6pemeHu 00 Gcmpeul,
cKopocmu conudxicerust (yoanenus).

3adauu Ha eviuucienue niowaou
NPAMOY20/IbHO20 MPEY20IbHUKA U NA0WAOel

duayp.

I'eomeTrpuueckue Gpurypsi u
BeJINYUHBI.
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[IpssMOYTOJIBHBIA TPEYTOJBHUK, €T0 YIJIbI,
CTOPOHBI (KaTeThl U TUIIOTEHY3a), TUIONIA/b,
CBS3b C MPSIMOYTOJIBLHUKOM.

Pazsepruymuiii YeouL. Cmedrcnble u
sepmuKaivtble yenvl. Llenmpanvusiii yeon u
Y20, BNUCAHHDIL 8 OKPYHCHOCHb.

H3mepenue Venoa. Tpancnopmup.
Ilocmpoenue yenos c NOMOWbIO
mpaucnopmupa.

Ennnaunmer MJIOIIAIH: KBaIpaTHbIN
MUJLUTAMETD, KBaJIpaTHBIN CaHTUMETP,

KBAJIpaTHBIA JCHUMETpP, KBAAPATHBIM METP,
ap, TeKTap, COOTHOLICHUS MEXKIY HUMU.

Ouenka TJIOIIA/IN. [Tpubnmxennoe
BBIYMCJIICHME  IUJIOIIAAEed ¢  ITOMOIIBIO
TTAJICTKH.

UccnenoBanne CBOWCTB T'€OMETPUUECKUX

GbuUryp ¢ HOMOIILIO U3MEPEHHI.

3HATH €AMHUIIBI IUIONIA/IA, COOTHOIICHUS
MEXIy HUMHU.

HUccaenoBaty curyarnuu, Tpedyromue
nepexofa OT OJHHUX E€IWHUIl U3MEpPEHUs
TUTOMIAAN K APYTHUM.

YnopsiaouuBaTh CIUHUILI TIOMATH |

YCTAHABJIMBAaTh  COOTHOIIEHUS  MEXIY
HUMU.
¥Ymers mnpeoOpa3oBbiBaTh, CpPaBHUBATH,

CKJIa/IbIBaTh W BBIUMTATh, YMHOXaTb U
JEUTh Ha HaTypajibHOE YHCIIO0
OJIHOPOJIHBIE T€OMETPUUECKUE BETUYHHBI.
MopeaupoBathb pa3Ho00pa3HbIe
CUTyallUM  PAcCHOJIOKEHHsSI  yIJIOB B
OPOCTPAHCTBE M HA  IUIOCKOCTH,
OTHCHIBATh UX, CPABHUBATH YTJIbl HA TJIa3,
HEIMOCPEICTBEHHBIM HAJOXEHHEM H C
MTOMOIIBIO PA3JIMYHBIX MEPOK.




[IpeoOpa3oBanue, CpaBHEHHUE, CIIOKEHUE U
BBIUMTAHUE OJHOPOJHBIX T'€OMETPHUECKUX
BEJTMYHH. YMHO)EHNE u TIeJIeHNE
T€OMETPUUYECKUX BEIMYMH HA HaTypalabHOE
YHCIIO.

N3mepsaTh yribl U1 CTPOUTH C TIOMOLIBIO

TpaHCIOPTHUpA.
Pacno3naBarhb 7 H300paxkarb
pPa3BEpHYTHI  yroj,  CMEXHblE U

BEPTUKAJIBHBIE VYIJIBl, LEHTPAJIbHBIE H
BIIMCAHHBIE B OKPY>KHOCTD YTJIbI.
HccaenoBats  cBoiicTBa  duryp ¢
IIOMOIIBI0 MPOCTEUIINX IOCTPOCHUM U
u3MepeHu (CBOIMCTBO CYMMBI YTJIOB
TPEYTOJIbHHUKA, LEHTPAJILHOTO yriia
OKPYKHOCTM ¥ T.J.),  BBIJIBHUIaTh
TUITOTE3BI, JENATh BBIBOJL.

BeuuuHbI ¥ 3aBHCUMOCTH
MEKI1Y HUMH.
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3aBUCHMOCTH  MEXJIy KOMIIOHCHTAMH |
pe3ynbraTaMu apu(METHISCKUX JEHCTBUI.
Dopmyna niowaou NPSMOY20JIbHO2O
mpeyeonvruxka S = (a b) : 2.

Ixanvl. Yucnosoti nyy. Koopournamuuwiii nyu.
Paccmosnue MeHCOY moyKkamu
KOOPOUHAMHO20 ayua. Pasnomepnoe
08UdICEHUe MOYEeK NO KOOPOUHAMHOMY JIyYy
KaK  Mooelb  pPABHOMEPHO20  OBUNCEHUS
PeaIbHbIX 00HEKMO8.

Ckopocmb cOnudiCenUs U CKOpoCmy yOaleHUs.
08yx 00beKmo8  npu  PAGHOMEPHOM
0OHOBPEMEHHOM OBUINCEHUU.

Dopmynvl cKOpOCMU CONUNCEHUST U CKOPOCU
yoanenus: veon. = vl + v2 u vyo. = vl — V2.
Dopmynvl  paccmosinus d medxcoy 08yms
PABHOMEPHO  OBUINCYIYUMUCS 0ObeKmamu 8
MOMeHm — 8peMeHu t  Oa1  OBUINCEHUS
Hascmpeyuy opye opyey (d = s0 — (vl +v2) -
t), 8 NPOMUBONOTIONCHLIX HANPABIEHUAX (d =
sO0 + (vl + v2) - t), s0oconxy (d = sO— (V1 —

Onpenensitb 3aBUCUMOCTH
KOMIIOHEHTaMHU u
apupMETUYECKUX JTCUCTBUM.
YMersb pemiaTh 33/1a4d Ha BBIYHUCIICHHE
IJIOIIAIA TIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
¢ momoIbio Gopmyisl: S = (ab) : 2.
Omnpenensithb LEHY ACICHUS IKAJBI,
CTPOUTH LIKAJIBI TTO 33IaHHOM LIEHE
JIeJICHU S, HAXOAUTh YUCIIO,
COOTBETCTBYIOIIIEE 3aJITaHHOM TOYKE HA
IKase.

HN300pakaTh HAa YUCIOBOM JIy4ye
HaTypaJbHBIC YHCIIA, IPOOHU, CIOKECHUE U
BBIYUTAHUE YHCEIL.

Omnpenenasitb KOOPAUHATHI TOUEK
KOOPJAMHATHOTO JTy4a, HAXOJAUTh
pacCTOSIHUE MEXAY HUMU.

CTpoutb MOJENIM ABUKEHUS TOYEK HA
KOOPJIMHATHOM JIy4e 1Mo (hopMyam u
TaOJIHAIIaM.
HccaenoBarhb

MEXIY
pe3ynbTaTamu

N3MCHCHHUC PACCTOAHUSA




v2) - t), c omemasanuem (d = s0 — (V1 —v2) -
t). Dopmyna 0OHOBpPEMEHHO20 OBUNCEHUS S =
veon. tecmp.

Koopounamnuiii yeon. I pagux osusicerus.
Habnwooenue 3asucumocmelt mexncoy
BEUUUHAMU U UX PUKCUPOBAHUE C NOMOWYBIO
Gdopmyn, mabauy, epagukos (08udiceHUs).
Ilocmpoenue  epaguxkos  Osudicenusi  no
Gopmynam u mabauyam.

[Ipeobpa3oBanue, cpaBHEHHUE, CIOKEHUE U
BBEIYMTAHWE OJHOPOTHBIX  BEIMYMH, WX
YMHOKCHHE U JCIICHHEe Ha HaTypaabHOE
YHCIIO.

MEXKJy OJHOBPEMEHHO JABUKYIIUMUCS
oObexkTaMu IS BceX 4 BBIACIEHHBIX
CIy4yaeB  OJHOBPEMEHHOIO  JIBHUIKCHMS,
3aMOJIHSITh TaOIUIIBI, BBIBOJIUTH
COOTBETCTBYIOIIME (DOPMYIIBI, MPUMEHSTH
WX JUJIS PEIICHUS COCTaBHBIX 3aJad Ha
OJTHOBPEMEHHOE JIBIKCHHE.

CucreMaTu3upoOBaTH BH/IbI
OJTHOBPEMEHHOTO PAaBHOMEPHOTO
JNBUKEHUSA JIBYX OOBEKTOB: HABCTPEUY
Ipyr  JIpyry, B  IPOTHUBOIOJIOKHBIX
HaIlpaBJICHUSIX, BJIOTOHKY, c
OTCTAaBAHUEM.

Crpours (GopMydy OJHOBPEMEHHOTO

JBIDKEHUS ($= vcOIl. X tBCTp.), IPUMEHSTh
€€ JJIsl peIlICHHs 3a/1a4 Ha JBUKCHHUE.
Crpournb KOOPJAWHATHBIN yTOJL,
0003HauaTh Hayajgo KOOPAHMHAT, OCh
abcuuce, ocb OpJUHAT, KOOPJIUHATHI TOUYEK
BHYTpU yIJla U Ha OCSX, OIPEIEIATh
KOOPJAMHATHI TOYEK, CTPOUTh TOYKHU IO MX
KOOpJIMHATAM.

Koauposarthb U nepeaaBarthb
U300paskeHmsi, COCTABJICHHbIC W3 OJIHOU
WJTU HECKOJIBKUX JIOMAaHBIX JTMHUH.

Crpoutr rpaduKkud  JBWKCHHS IO
CIIOBECHOMY  OINHCaHHIO,  (opmynam,
TabInIaMm.

Yurars, AHAJIM3UPOBATH,

WHTEPIPETUPOBATh TpadUKH JBIKCHUS,
COCTAaBJISATh 10 HUM PaCCKa3bl.




AJiredpanyeckue 64 Hepasenctso. MHoOXxecTBO pemennii | UmMeTh  mpeacTraBjieHHe O PELICHUU
NnpeacTaBJIeHUs. HepaBeHCTBa.  CTporoe M HECTPOro€ | HEPaBEHCTB, MHOECTBE peLIeHui
HEPABEHCTBO. 3HAaKUM >, < JIBoliHOE | HepaBeHCTB. PemaTp HepaBeHCTBa Ha
HEPaBEHCTBO. MHOXECTBE LEJIBIX  HEOTPHUIATEIbHBIX
Pewenue npocmetiviux Hepasencmeé Ha | YMCeNl HA HATVSITHOM OCHOBE (YMCIIOBOM
MHOXMCeCmee Yevlx HeOMpUYyamenibHslX yuces | 1yd), HaXOJIUTh MHOXECTBO pEIICHUN
C HOMOWBIO YUCTI08020 AYUA. HEPABEHCTBA.
Hcnonvzosanue Oykeennou cumeonuxu Ons | YATaTh W 3alHMCHIBATH HEPABEHCTBA —
0000WeHUss U cucmemMamu3ayuy 3SHaHull. CTpOrue, HECTPOTHE, JBOMHBIE U JIp.
3anucpIBaTh € [OMOIIBIO  3HAKOB
OTHOIIICHUSI «OOJbIIE WIM PaBHO» U
«MEHBIIIE WU PABHO.
Hcnoab3oBath OYKBEHHYIO CHUMBOJIMKY
U1 O00OOIIEHUST W  CHUCTEMATHU3allUU
3HaHUM.
MareMaTH4ecKUil A3bIK U 2y 3HAKOMCTBO c cuMmBoanyeckuM | Mcnmoub3oBarTh MaTEeMaTUYECKYHO
3JIEMEHTBI JIOTHUKH. o0o3HaueHueM JoJied, ApoOei, MPOIIEHTOB, | TEPMUHOJIOTHIO B YCTHOW W NMHCHMEHHOM
3allUChI0  HEPABEHCTB, C OOO3HAUYECHUEM | PEUH.
KOOpJIMHAT Ha MPAMOW U HA ITUIOCKOCTH, C | YMeTh HCIONb30BaTh CUMBOJIMYECKOE
A3BIKOM JIMarpamm M rpaukoB. o0o3HaueHue a0jei, ApoOel, MPOLEHTOB,
OnpeneneHe HMCTUHHOCTH BBICKA3bIBAHMM. | 3alMChIBATh ~HEPABEHCTBA, 0003HAYaTh
[TocTtpoeHne BBICKA3bIBAHWM C MOMOIIBIO | KOOPAUHATHI HA MPSIMOM M HA MJIOCKOCTH,
JIOTUYECKUX CBSI30K U CIIOB «BEPHO/HEBEPHO, | 3HATH SI3bIK JUATPAMM U IPAPHUKOB.
YTO ...», KHE», «ECIH ..., TO ...», «KAXIbIH», | CTPOUTH  BBICKA3bIBaHUSA,  HCIOJIb3Ys]
«BCE», «HAUJETCS», «BCETHa», «UHOTJA», | JOTUYECKUE CBA3KH, OOOCHOBBIBATH W]
«w/ . ONPOBEPraTh BHICKA3bIBAHUSI.
Pabora c ungopmanmuei u 16 4 Kpyrosele, cronbuatbie wu  JuHEHHBIC | UNTaTh, CTPOUTH, AHAJIU3UPOBATHL U

AHAJIN3 JaHHbIX.

auarpaMmbl, TpaduKH JBUKEHUS: YTCHHE,
WHTEPIPETALNS JAHHBIX, IOCTPOCHHUE.

Paboma ¢ mexcmom: nposepxa nonumanus;
gbloeneHue 2lA8HOU MbICIU, CYUieCTN8EeHHbIX

WHTEPIPETUPOBATh JITaHHbIE KPYTOBBIX,
CTOJNIOYATHIX W JIMHEWHBIX JUarpaMM,
rpauKoB ABUKEHUSI.

YmMmerb padoTaTh ¢ TEKCTOM: IOHUMATh;




3ameuyanuti U WLTIOCIPUPYIOUUX
npUMepo8, KOHCNEeKMUpoB8aHue.

Buvinonnenue npoexmuvix pabom no memam:
«H3 ucmopuu opooeiin, «Coyuonocuueckui
onpoc (no 3a0aHHOU UIU CAMOCMOSAMENLHO
sviopannoti meme)y. Cocmaenenue niaHa
noucka ungopmayuu;, 0omoop UCMOUYHUKOS

ux

ungopmayuu. Buvibop cnocoba
npeodcmasieHus UHPopMayuu.
OOo0menne W cHCTeMaTH3alus 3HAHHM,

ITOJyYEHHBIX B 4 KJtacce.
Ilopmeonuo yuenura 4 knacca.

BBIJICIISATH TJIABHYIO MBICIIb,
CYILIECTBEHHbIE 3aMeyYaHusl u
WUTIOCTPUPYIOIINX ux PUMEDHI;
KOHCIIEKTHUPOBATb.

Haxoauth HEOoOX0aMMYI0 HH(POPMAITHIO B
y4eOHOM M CIIPaBOYHOM JIUTEpaType.
CocTaBisTh IU1aH OMCKAa UHGOPMAITUH.
BpinoaHATh ]| NPeACTABJIATD
MIPOCKTHBIC PAOOTHI TIO 33/ TAHHBIM TEMaM.







