MATEMATHUKA
(B.B. Zlasvidos, C.D. Iopbos, I'.I. Mukxyauna, O.B. Casenvesa)

NOACHUTEJIbHAA 3AMNMUNCKA
OOwasa xapakTepucTuka y4eOHOro npegmera

OCHOBHBIMU TIeJISIMU M3YydeHUsT Kypca «MaTtematrka» SIBISIIOTCS (hOpMHUpPOBa-
HHUE OCHOB HAayYHOTO MBINIIEHUsS] pebeHKa B O0JIACTM MaTeMaTWKU, TPEACTaBiie-
HUI O MaTreMaTWKe KaK YHUBEPCAJTbHOM SI3bIKE HAyKW, CPEICTBE MOIEIUPOBAHUS
SIBIGHUI U TIPOLIECCOB, Pa3BUTHE JIOTMUYECKOTO MBILIJIEHUS, aJrOPUTMUIECKOM
KYJIbTYPBbI, TPOCTPAHCTBEHHOTO BOOOPAXKEHMSI.

B npoiiecce m3yyeHus kypca «MartemaTuKa» pa3BUBaIOTCSl Takue oOlIeydyed-
Hble YMEHUSI pedeHKa, KaK CIIOCOOHOCTh aHAJIM3UPOBATh, BBIAEJSATH CYIIECTBEHHOE
u (GUKCHUPOBATh €0 B 3HAKOBBIX MOJIEISIX. BakHeliedt TUHUENH Kypca SIBISIETCS
pa3BUTHE OLIEHOYHOW CaMOCTOSITETbHOCTM yJalllMxcsl, Oyiaromapsi KOTOpOW 3akia-
IBIBAIOTCS YMEHUS pa3inyaTh U3BECTHOE M HEU3BECTHOE, KPUTEPUATLHO U COHEp-
KaTeJIbHO OLEHMBATh IPOLIECC U Pe3yJbTaT COOCTBEHHOM y4eOHOI pabdoThl, Lieie-
HampaBJIeHHO COBEPIICHCTBOBATh MPEIMETHBIC YMEHMS.

JIMYHOCTHBIMH Pe3yJbTAaTAMM M3YyUeHUsI Kypca «MaremaTtnkKa» SBISIOTCS:

e TIO3HABATENbHBIN MHTEPEC, YCTAHOBKA Ha TOWCK CIIOCOOOB pEIIeHUs MaTe-
MaTUYeCcKrX 3a/1ad;

e TOTOBHOCTb yY€HUKa IIeJIEHANPABIEHHO HCIONb30BATh 3HAHUS B YUYEHUU U
TOBCEHEBHOM XM3HU IS UCCIEIOBaHUSI MAaTeMaTUYECKOW CYIIHOCTU MpeaMeTa
(siBIeHUsT coObITUSA, (haKTa);

e CIIOCOOHOCTh XapaKTepu30BaThb COOCTBEHHbIE 3HAaHUS, YCTaHABJIMBAaTh, Ka-
KVe M3 TIPEeUTOKEHHBIX 3a/1ad MOTYT OBITh pPEelleHbI;

e KPUTHUYHOCTHb MBIIIICHUSI.

MeTanpeaMeTHbIM pPe3yJbTATOM H3yYeHUsS] Kypca «MaremaTuka» sIBIsieTcCs:

e CIIOCOOHOCTb PEryJupoBaTh CBOIO MO3HABATENbHYIO U yYEOHYIO NesSTellb-
HOCTB;

e OCYIIECTBIATh WH(MOPMAITMOHHBIN TTOUCK, MCIOJb30BaTh 3HAKOBO-CUMBOJIH-
YeCKHWe CPeNCTBa TPEACTaBIeHUs MHGOpMAIUU UISl CO3MaHUsl MOjelieil m3ydae-
MBIX OOBEKTOB M TIPOIECCOB, PabOTaTh C MOJEISIMU U3Y4aeMbIX OOBEKTOB U SIBJIE-
HUI OKPYXamlIero Mupa.

IIpenmeTHbIMM pe3yJbTaTamMM U3ydyeHUsi Kypca «MaTteMaTuka» SIBISIIOTCSI:

e VCITOJIb30BaHME HAYaIbHBIX MaTeMaTUYECKUX 3HAHUU UIS OMMCAHUSI U 00b-
SICHEHUsI OKPYXXaIONINX TMPEIMETOB, TIPOIECCOB, SIBJICHUI, a TakKXe OIEHKU WX KO-
JIMIYECTBEHHBIX W TPOCTPAHCTBEHHBIX OTHOIIEHUIA,

e OBJAJCHWE OCHOBAMHU JIOTMYECKOTO Y QJITOPUTMUYECKOTO MBIIIIEHUS,
MPOCTPAHCTBEHHOTO BOOOPaXEHUsI M MaTeMaTUYEeCKOW peyu, U3MEpeHUsl, Tepe-
cyeTa, MPUKUIKU U OLEHKU, HALJSIHOIO TMpPEeICTaBICHUS] JaHHBIX U MPOLECCOB,
3aIUCU W BBITTOJIHEHUST aJITOPUTMOB;

e TIPUOOpETeHNE HAYaJbHOTO ONMBITa MPUMEHEHWS MaTeMaTWIeCKUX 3HaHUMA
IUTSL pEeTieHusT y4eOHO-TI03HABATENIbHBIX W yIeOHO-TIPaKTUIeCKUX 3a1ad;

e CITOCOOHOCTH BBITIONHSITH YCTHO W MHUCBMEHHO apudMeTniecKue NeiCTBUS
C YKMCJIaMU M YUCJIOBBIMU BBIPAXXEHWUSIMU, pellaTh TEKCTOBbIE 3agauyu, YMEHUE



NIECTBOBATh B COOTBETCTBMM C QJITOPUTMOM W CTPOUTH TMPOCTEHIIIME aJrOpUTMBI,
HCCIIenoBaTh, paclio3HaBaTh M M300paxkaTh reoMeTpudyeckue GUTypbl, paboTaTh ¢
TabaUIIaMM, cXeMaMu, TpaduKaMM U IHarpaMMaMH, TPeACTaBIATh, aHAJIU3UPO-
BaTh U MHTEPIIPETUPOBATh JaHHBIC.

OcHOBHOE coaepxkaHue Kypca «MaTeMaTuka» OMpeaesieHO CTaHAapTOM Ha-
YaJbHOTo 00Ilero oopa3oBaHUsl BTOPOro MOKOJEHUS M YCJIOBHO MOXET OBbITb pa3-
IeJIeHO Ha TpM OoJbIIux pasmena: «Yuciaa m BemMuWHBI», «OTHOMIEHUS MEXIY
BeIMIMHAMU», «DJIEMEHTBI TeoMeTpur». K TepBOMy OTHOCHTCSI MaTepuas, CBS-
3aHHBI ¢ (DOPMUPOBAHMEM COOCTBEHHO MOHSATHUS 4YMcia (TIpeIcTaBIeHUE YHCe,
apudMeTHIeCKre ACUCTBUSA C YuciaamMu). BTopoil MOCBSIIeH MCIOJb30BAaHUIO M-
ceJl Ul OMMCaHUs MaTeMaTUYECKOM CTPYKTYphl OTHOIIEHUN MeXIy BeJIUYMHAMU
U PElIeHMS] <«IIPUKJIAAHbIX» 3amay (B YACTHOCTHM, aHalW3 M pelIeHUEe TEKCTOBBIX
3amad). TpeTwii oXBaTbIBaeT T€OMETPUYECKUII MaTepuall, CBSI3aHHBI C OIpenesie-
HUEM TPOCTPAHCTBEHHBIX (DOPM M B3aMMHBIM PAaCIOIOXEHUEM OOBEKTOB.

CTepXKHEBBIM IS BCEll IIKOJBHON MaTeMaTWUKU SIBJIIETCS TIOHSTHE HCCTBU-
TeJapHOro umcia. [1oaToMy oCHOBHOE coiepikaHue mpeaMmeTa «Martemarnka» B Ha-
YaJIbHON 11IKOJIe, CBSI3aHHOE C MOHSITHEM HATypaJbHOIO 4ucjia, CTPOUTCS TaK, YTO
HaTypajbHblE YMCJIa, KaK W BCE ApPYrue BUIbI YMCE, BBOAMMBbIE IO3XE, paccMar-
pMBAIOTCSI C EIWHBIX OCHOBaHMM, ITO3BOJISIONIMX ITOCTPOWTH BCIO CUCTEMY
NEACTBUTELHBIX YHCE]T.

TakuM OCHOBaHWEM IS BBEICHUS BCEX BUIOB ICHCTBUTEIBHBIX YMCEN SIBJIS-
eTCA TIOHSITHE BEIWYMHBIL. Torma Mpou3BOJIBHOE NEUCTBUTEIBHOE UMCIIO paccMaT-
puBaeTcsl Kak 0co0oe OTHOIIEHHWE OTHOM BEJIMYMHBI K IPYroil (€AuHUIIEe, MEpKe),
KOTOpOE BBISIBJISIETCSl B Tpollecce u3MepeHus. Paznuuue ke BUIOB AEMCTBUTEIbHO-
IO YWCJIa TIPOMCTEKAaeT M3 Pa3iudMsl yCIOBUM pealr3allid TaHHOTO OTHOIICHWS.

Ocoboe MecTo B M3YyYeHWU TOHSTHS BEJMIMHBI 3aHUMAET JTOYMCIIOBOU TEpU-
on (OH 3aHMMaeT MPUOIM3UTEBHO TIEPBYIO YETBEPTh MEepBOro kjacca). JleilcTBys
C pa3HBIMHM TIpeaIMETaMU, OETH BBHIIECISIOT MapaMeTphl Bellei, SIBISIOMINECS BET-
Yy{HaMH, T. €. CBOMCTBa, IJIsI KOTOPbIX MOXHO YCTAaHOBUTb OTHOULIEHUSI pPA6HO,
HepasHo, Ooavue, meHbvute. [Ipy 3TOM BbIACIEHUE KaXOAOW KOHKPETHON BeIWYM-
HBI CBSI3aHO B TIEPBYIO OYepelb C OBJIAICHMEM ICTHMU OIpeIeSIeHHBIM CITIOCOOOM
CpaBHEHUS Belllell W JIWIIb BO BTOPYIO CO CIOBOM-TepMMHOM. Tak, TpercTaBiie-
HUSA O IJWHE JETH TOJIy4YaloT, TPUKJIAIbIBas MPEAMEThI OMpeaeIeHHBIM 00pa3oM
IPYT K IpYyTy; O TUIOMIAAW — 4Yepe3 HaJloXKEeHHUE IUIOCKUX MPEAMETOB IPYT Ha Jpy-
ra cHavajla HermoCpeACTBEHHOE, a 3aTeM C pasleJieHMEM Ha 4YacTU U TIeperpyIinu-
POBKOI1 yacTteil; 00 o0beMe KaK O «eMKOCTH» Bellleil — IepeuBasi BOAYy M3 OJHO-
ro cocyaa B JOpYyTromu.

[MonyyeHHbIE B pe3yabTaTe CpaBHEHUs MPEIMETOB OTHOIIEHUS] MOMIETUPYIOTCS
CHayaja ¢ IOMOIIBIO IPYrUX MIpPeAMETOB M rpaduyeckm (4epTexXaMHu W3 OTPeE3-
KOB), a 3aTeM — OyKBeHHBIMM dopmynamu (A< B, A= B, A> B).

Yucno mosiBAsIETCS KaK CPEACTBO CPaBHEHUSI BEJMYMH B CUTYallMM IPOCTPAHCT-
BEHHOW WJIM BPEMEHHOM pa3ldesIeHHOCTH CpaBHMBAeMbIX BeaWyuH. OnHa BeIUYM-
Ha B 3TOM CJIydae BOCIIPOM3BOIUTCS C ITOMOINBIO APYroi (SOWHUIIBI VUM MEPKH),
KOTOpasi TIOBTOpPSIETCSI B HEll HEKOTOpOoe YHCIIO pa3. [eHCTBUST M3MEpeHUs] Moje-
JIMPYIOTCS C TMOMOIIBIO Pa3IUYHBIX 3HAKOBBIX CPEICTB (YepTexXeil, CTPEeJTOUYHBIX
cxeM, OykBeHHBIX (popmyi). KpoMe Toro, mpoiiecc M3MepeHusT Kak MOTeHIIMAIbHO
OECKOHEYHOE IMOBTOPEHME OMHOM M TOM X€ BEJIMYMHBI (MEPKU) MOIEIUPYETCS C



TMOMOILIbIO YMCJIOBOM TIpsiMOii. B panbHeiillieM 4uciioBas IpsiMasi BBICTYIIaeT Kak
OCHOBHasi pabouasi MoAeNb IJIs1 TPOSICHEHUSI CMbIC/Ia BBOAUMBIX (HOBBIX) BUIOB
yucen u neiictBuit ¢ HUMU. Hampumep, pelnas 3agayy ypaBHUBaHUSI BEJIWYUH,
IIETH OTKPBIBAIOT MPEIMETHBIC NEWCTBUSI «YBEIWYCHHE Ha» M «yMEHBIIEHHE Ha»,
KOTOpbIC MOACIMPYIOTCS Ha YHCIOBOU MpSIMOi Kak apudMeTUYeCKHe AeHCTBUSI
CJIOXEHUST M BblYMTaHUS. [Ipuyem AeiicTBUS CAOXEHMSI M BBIYMTAHUS Cpasy IOsIB-
JISIIOTCS B KOHTEKCTE OJHOTO OTHOIIEHUs (Pa3HOCTHOIO) KaK B3aMMOOOpaTHBIC.

JlanbHelilee pa3BUTUE YMCIOBOM JIMHUUM TTPOUCXOAUT IO onHOI cxeme. Kax-
nasi HoBasl (popMma TIpeACTaBIeHMS] YuCesl MM HOBBIA BUI uucesl (MMEHOBaHHBIE
Yyucjla, MHOTO3HAYHbIE 4KMCJia, OOBIKHOBEHHbIE ApOOU, MO3ULIMOHHbBIE APOOU, OT-
pULaTeJbHbIE YKCa) BO3HMKAET B CBSI3U C HOBBIM CITOCOOOM M3MEpPEHUs BEIWYM-
Hbl, KOTOPBI JETHM OTKPBIBAIOT, pellasl 3aJayy BOCIPOU3BEIECHUSI BEJIUYMHBI MPU
Pa3IMYHBIX JOMOJHUTEIBHBIX OorpaHudeHUsIX. OTKPBITbIC NEThbMU CITOCOOBI (PUKCU-
PYIOTCSI B MOJENSIX, C MOMOIIbIO KOTOPBIX M3Y4YalOTCS CBOMCTBA «HOBBIX YHCET»,
CTpOSITCA TMpaBuJia ONepupoBaHUsT MMMU. Takum oOpa3oM, CMbBICA YMCIA U
JIEMCTBUIM ¢ HUM OAMH M TOT K€ W OMNpejeSeH N0 KOHKPETHbIX ero peanusauuil. Ha-
000pOT, Ha €ro OCHOBAaHWM TOJy4yaloTcs Bce (hopMajibHblE MpaBUia U aJTOPUTMBI.

Taxkoil moaxon corjacyeTcss U ¢ NMPUHATHIM aHaIM30M 3aaad. Jetu uinyT B
TEKCTe He NSUCTBUSI, KOTOPBIMU HAI0 PEUIUTh 3ajJayy, a OTHOLUCHUS, CBA3bIBAIO-
1I1e JaHHbIe ¢ MCKOMBIM. JIWIIIb 3aTeM OHU OIPEACNSIIOT, UTO HYXKHO HallTU, U B
3aBUCUMOCTU OT TOTO, KaKOW 4I€H OTHOIIEHUS HEeU3BECTeH, MPOU3BOIST
neiicteue. TakuMm oOpa3oM, aHaaW3 3aJauyd HaIlpaBlieH Ha BbISIBJEHUE CTPYKTYpbI
OTHOIIICHUI W ee TpeacTaBicHUe (MOACIMPOBAHUE) C MOMOIIBIO CIEeIUaTIbHBIX
3HAaKOBO-CUMBOJIMYECKMX CPEACTB. MoJiesib, C ONHOI CTOPOHBI, MO3BOJSIET MpPEC-
TaBJISATh pe3yJibTaTbl aHalKW3a BO BHEIIHEM ILIaHE, C IPYyroil — HaIpaBseT MOUCK
U BblIEJICHUE OTHOIIEHUI.

l'eomerpuueckuit mMarepuan Kypca B 3HAUMTEIbHON CTENEHU CBSI3bIBAETCS C
W3y4eHWEeM BEJIMYMH U OeHCTBUM ¢ HUMHU. OTHAKO OH MMEET M COOCTBEHHO Teo-
METPUYECKOE COAEpXkKAHWE, CBSI3AaHHOE C IMOCTPOEHUEM UACAJbHBIX FeOMeTpuye-
CKMX 00pa3oB W pa3BUTHEM IPOCTPAHCTBEHHBIX MpeactabieHuit. OnHOI 13 oco-
OCHHOCTEl pa3BopayMBaHUsSI TEOMETPUUYECKOr0 MaTepuaja SIBISIETCS] KOHCTPYKTUB-
HBII TIOAXOM K T€OMETPUYECKUM IOHATUSIM. Takoil Momxoi eCcTeCTBEeHHbIM oOpa-
30M TPUBOIUT K OOJBIIOMY YMCIY 3aJad Ha TOCTPOEHUE, «pa3pe3aHue» U «Iie-
peKpanBaHUE» TEOMETPUUYECKUX DUTYP.

NMPOrPAMMA (540 )

Yucna n Benm4YmHbl

Conepxanue. [IpuszHaku mpenMmetroB. OTHOILIEGHUSI pagHo, HepasHo. Benmuuu-
Hbl KaK MpPU3HaKu, AOIycKalouue yrnopsgourBaHue. OTHOLIEHUE OonbuLe-MeHblUle.

Yucna u usmepeHue BeauuuH. YucioBast npsiMasi. YucioBoe 3HaYeHUE BeJU-
ypHbl. CpaBHeHHMe uncesl. CTaHIApTHBIC eOWHUIBI M3MEPESHUS BEJMYMH.

JeiicTBUS yBeIMYEHUS U YMEHBIIEHUST BeJIWYUHBI. CIIOXEHHE U BBHIYMTAHHE
yyces. YKpyIMHEHHE eIVMHUIBI M3MEPEeHUs, YMHOXEeHUE W AcsieHue ducend. Jene-
HUe ¢ octaTKoM. B3ammocBs3b apudmernueckux aeiictBuii. CBoiicTBa apudmeTr-
YECKUX JEUCTBUM.

CocTaBHble UMEHOBaHHBIE YKclia. JeiiCTBUS ¢ MMEHOBAHHBLIMHU YKCIIAMM.



ITo3uLMOHHBINA TIPUHLMIT 3alUCU 4yuce. YTeHue M 3anuch MHOTO3HAYHBIX
yucen. CpaBHeEHHE MHOTO3HAYHBIX 4YMCeN. AJTOpUTMbI apuUdMeEeTUUYECKUX
neiictBuii. CriocoO6bl MPOBEPKU MPaBUILHOCTU BbIUMCIeHUi. [IpuKumka m omeHkKa
CYMMbI, pa3HOCTHU, MPOU3BEAECHMSI, YaCTHOTO.

BykBeHHBIE 0003HAUYEHMST YKMCEN M BEIMYMH. MaTeMaThueckoe BbIpaXeHMHeE.
Haxoxnenue 3HaueHust BoipaxkeHUs. [TopsimoK BBIMOTHEHUST ACHUCTBUIA.

OcHoBHbIE cnOCOObI aeiicTBuii. OTcaHne U CpaBHEHHE TPEAMETOB IO MPH3-
HakaM. YTOopsiiouMBaHUE MpPeIMeTOB IO pa3HBIM BeJMuuHaMm. HemocpencTBeHHOe
U3MEpeHUe BeJUYMH. MoaenvpoBaHue AEHCTBUII CpaBHEHUS U WU3MEpPEeHUS] BEJIU-
YMH Ha YUCJIOBOU MpsiMOii. MonenupoBaHue apu(METUYECKUX NECUCTBUIT Ha YuC-
JIOBOM TIpsIMOii. BeImonaHeHMe AEWCTBUI ¢ MHOrO3HAaYHbIMU yuciamu. KoHTpoJib
MOJIHOTBHI U TIpaBUJILHOCTU anroputMma. Ilpukunka. IIporHo3upoBaHue (OlLieHKA)
pe3ynbTaTa apudpmeTudeckoro aeictBus. CpaBHEHHE pa3HBIX CIIOCOOOB BBIYMCIIE-
HUi, BbIOOp ymoOHBIX. CocraBlieHHWE TPOrpaMMbl BBIYMCJIEHUI (B BUIE MOCIEIO-
BaTEJIbHOCTU AEHMCTBUI WJIM BBIPAXXKEHUS) JUIS Pa3IMUHbIX CUTYyalldil, TpeOyrolmnx
HaXOXICHUS HEM3BECTHOM BelWUYMHBI. OTpenesieHre TOopsaKa IeHCTBUI B BbIpa-
KEHUMU.

OTHOWeHus MeXxay BeJim4YnHamum

Conepxanne. OTHOPOIHBIE M HEOMHOPOIHbBIC BEIWYMHBI. OTHOIICHUS MEXIY
OQHOPOIHBIMU BEJIWUYMHAMM: PABEHCTBO-HEPABEHCTBO (OOJbIlIe-MEHbIIIE), pas-
HOCTHOE (0O0JbllIe-MEHbIIIEe Ha...), KPaTHOCTH (0OJblle-MEHbIIE B... pa3), LIEJOro u
yacreit. Llemoe, cocrosiiiee U3 paBHbIX yacTeil. [leqeHue Ha paBHble yacTu. [donu.
BenmmunHBl KaK XapaKTepUCTHKM Pa3IWIHBIX 00beKTOB. OmnucaHue BelwduH. M3-
BECTHBIC M HEU3BECTHBIC BEJIMYMHEI. AHaIN3 TeKCTOB. TeKCToBas 3amaya, ee CTpO-
e€HHUE. BEJIMUYMHBI W OTHOIICHUS MEXIy HUMM, MCKomasl BeixmumHa. [Ipencrasie-
HUE OTHOIIEHUI MeXAy BeJIMYMHAMM CTPEIOYHBIMH CXeMaMU U YepTeXaMu.
Cron0uyaTbhie AUarpaMMbl.

Bpemsi: 1IMTEIbHOCTD U MOMEHTHI.

IIpouecchl 1 mepeMeHHbIe BelMIMHBI. COOBITHS, Ha KOTOpbIe pa30MBAIOTCS
TPOIIECChl, XapaKTepUCTUKU cOObITHII. HekoTopble cTaHmapTHBIE MPOLECCHI: IBU-
XeHue (IMyTh (paccTossHMe) U Bpems), padorta (00beM pabOTBI M BpeMsl), KyIUIs-
npoaaxa (CTOMMOCTh M KOJMYECTBO TOBapa), COCTaBICHUE 1IEJIOro M3 vacTeit (1ie-
JI0€ M KOJIMYecTBO yacteii). Tabnuubl. PaBHOMepHble U HepaBHOMEpPHBIE TPOLIEC-
cbl. [IpsiMas mponopuuvoHalibHasl 3aBUCUMOCTh BeandyuH. [Ipou3BonHast BeIuuMHa,
CBsI3BIBAIOIIAsl BOCAMHO TIepEeMEHHbIE BEJIMYMHBI, KaK ITOCTOSTHHASI XapaKTepUCTH-
Ka paBHOMepHoro Tporecca. CKOpOCTh paBHOMepHOTO aBuxkeHus. [IpomnsBomu-
TenbHOCTh Tpyda. Llena. @opmysna MmpsMoil MPOMOPLUMOHAIBHOM 3aBHCUMOCTU
Y= K-+ X. CornacoBaHue eIWHWII. AHAJIU3 TEKCTOB: BbIAEJECHHE OINMMCAHUN IPO-
1I6CCOB, COOBITUI M MX XapakTepucTuk. [IpencraBieHue MpsiMOil MPOMOPIIMOHAIb-
HOI 3aBUCUMOCTH: TaOJUILIBI U MPSIMOYTOJbHUKM. PellleHue TeKCTOBBIX 3a1ay B
HECKOJIBKO NEWCTBUI C OMHOPOAHBIMM M HEOMHOPOXHBIMHU BETMYMHAMM.

OcHoBHbIE CcNIOCOOBI AeiicTBUil. BoineneHne omucaHwWili BeIMYWMH U OTHOIIE-
HUM MeXIy HUMHU B TEKCTax 3amady. MoaeampoBaHHE OTHOIICHUM MEXOy OIHO-
PONHBIMU BEJIMYMHAMHU C TOMOIIBIO YepTexXeil (U3 OTPEe3KOB U IPSIMOYTOJBHUKOB)
M CTPEJIOYHBIX CXeM W TaOJIulI.

CocrapjieHMEe TIpOrpaMMbl pellleHMs 3aJadyd B BMJAE IMOCIEA0BATEIbHOCTU



apI/I(I)MCTI/I‘ICCKMX Z[CﬁCTBMﬁ WIN MaTEMAaTHUYCCKOI'O BbIpa*XCHU. Peannz.aulm
nporpamMmbl pemieHus. CocTaBieHUe 3a7ady MO 4epTexkamM, cxemMaM, TalJauliaM.
Omnucanue npoueccoB € MOMOLIbIO Ta6J'[I/II_l. HpeHCTaBHeHHe JaHHBIX B BUIEC
CTOI0YATBIX Juarpamm.

OnemMeHTbl reoMmeTpumn

Conepxanmne. B3zanMHoOe pacrnojioXeHuWe MpeaIMeTOB B MPOCTPAHCTBE: BhIIlIE-
HIKe, CJIeBa-CrpaBa, MeXIy W TIp.

®opma mipenmetoB. ['eomeTpudeckue dburypbl. Touku u quHuu. [Ipsmasi, ot-
pe3ok. JlomaHas nuHMSA. 3aMKHYTBIe M HE3aMKHYThIe JUHHMHU. [lmockue ¢Gurypsi.
I'panuubl uryp. MHoroyronbHuku. Kpyr u okpyxHocts. [lepeceuerue naockux
¢ueyp. T'eomerpuueckue Ttena u mnoBepxHoctu. lllap, ky0, mapasienenuren,
npu3Ma, nupamujia, 1ap, HWIMHAP, KOHYC. Pazéepmku eeomempuyecKux men.

Yron. CpaBHeHue yrioB. Buibl yrioB (MpsMoil, OCTpblid, Tymoii). Yroin MHO-
royroibHUKa. [1psMOyroibHUK, KBagpar. Bumbl TpeyrodbHUKOB (TIPSIMOYTOJIBHBIN,
OCTPOYTOJIbHBIN, TYIOYTOJNBHBIN). PazeepHymotii yeor. CmedcHble U 8epmuKaib-
Hble yenl.

l'eomeTpuueckre BeJMYMHBI: JJIMHA, IJIOLIAAb, 00beM. EAMHUIIBI TIMHBI.
JnuHa noMaHoi JvHuu. IlepuMerp MHoroyronbHuka. I[lepumeTp NpsMOYrojbHU-
Ka (kBampaTa). PaccTostHMe MeXmny TouykKamu Ha TutockocT. LleHTp, pamuyc m mau-
aMeTp okKpyxHoctu. [Tmomamu turockux dwuryp. Exmnunel muomanu. Inomans
npsMoyroibHuKa M3mepeHue yrioB. TpaHcmopTup.

OcHoBHBIE CcHOCOObI AeiicTBuii. OmnucaHue W MOACIMPOBAHME CUTYyalldit
Pa3JIMYHOTO PACIOJIOKEHUSI TTPEAMETOB OTHOCHUTEJBLHO IPYT Apyra.

PacrioznaBanue ¢dopmbl duryp. CpaBHeHHME reoMeTpudyeckux GUryp mno
dopme. Omnpenenenve GhopMBI MPEIMETOB OKpyXalomero Mupa. M3roropiieHue
(KOHCTpyMpOBaHUE) MOJENU TeOMEeTpUYecKUx (puryp, npeodpasoBaHue MOAEEN.

BrisgBlIeHUE TeOMETPUYECKUX BEIUYMH B JKUTEUCKUX CUTYalUsX, MpeaMeTax
OKPYKaIOIIEro MUpA.

WU3MmepeHne reoMeTpUUYECKMX BeJIMYMH pasHbIMU crnocobdamu. [Ipsmoe
U3MepeHHe MUIMH JIMHUI U Tutolaneil ¢uryp (HemocpencTBEHHOE «yKjaldblBaHUE»
SIVMHUIIBI, <«yKJIaablBaHWE» EIWHULIBI C TIPEABAPUTEIBLHOM IMeperpyImupoOBKOR
yacteil o0beKTa). Beruucienue mo dopmynam. MsmMepeHre BeIWYMH C TTOMOIIBIO
WHCTPYMEHTOB (JIMHEWKU, TPAHCIIOPTUPA).

MpumepHoe TemaTuyeckoe rjiaHMpoBaHue K Kypcy
«MaTemaTtuka»
1 KJNIACC (4 4 x32 Hen. = 128 4)

Mpu3Haku npepameToB (4 4)
3agaua mowucka mnpeameTtoB. [IpusHaku mnpenmeta: UBET, (Gopma, pasmep.
Onucanue npeaMETOB 110 IMPU3HAKaM. PaBeHcTBO (OI[I/IHaKOBOCTI)) 1 HEPABCHCTBO
(pa3nuuue) MpeaMeToB MO MPU3HAKAM.

MpocTpaHcTBEeHHbIe npeacTaBneHus (6 4)
Bzaumnoe pPacIioJIoKEHUE NMpEeaAMETOB B IIPOCTPAHCTBC. CBEpPXY, CHU3Y, CJICBAa,
crpaBa, Mexay. Touku u nuauu. [Ipsmas, otpe3ok. JlomaHast TMHUS. 3aMKHYTbIE
W HE3aMKHYTbIe JTMHMHU. ['paHULIbI TJIOCKUX (UTYD.



BenuuunHbl (8 4)

YTouHeHUe TpeACTaBIeHUl O pa3Mepe: JUIMHA, TUIONIAAh. YTOUYHEHUE Hepa-
BEHCTBA: OTHOIIIEHUE «OoJbllie-MeHbIIe». BenuumHa. O6bemM (eMKocTh). Macca.
CpaBHeHHUe Tpyln mpeameToB. I'paduueckoe MoaenupoBaHue (M300paxkeHUeE C
TOMOIIbIO OTPE3KOB) OTHOUIEHUI PaBEHCTBA U HEPaBEHCTBA.

YnopspgounBaHve BeNNYMH (12 4)

YnopsimounBaHue BeJWYWH. Bo3pacraomue W yOBIBAIOIIME pSIIBI BETWMYWH.
[MpeobpazoBaHne TPEIMETOB: yBeIWUYeHUE, YMEHbBIIEHUE, COXpaHeHUE BEJIVYUH.
I'pacdmueckoe MomenupoBaHUe PSMOB BeMUMH (4epTex). BykBeHHbIE 0603HAYEHUS
BeJMYMH. 3HAKU «=» (paBHO), «#» (HEpaBHO), «>» (0ojble) U «<» (MeHbIIe). 3Ha-
KOBO€ MOJIEIMPOBaHNE OTHOILEHWIT paBEeHCTBA M HepaBeHCTBA (opMynabl BUAA:

Yucna n uamepeHue BennuuH (10 4)

HemocpencrBenHoe M omocpenoBaHHOE CpaBHEHME BEJIWYMH. 3amada BOCIIPO-
WU3BENeHUs] BETUYMHBI (ITOCTPOEHNE BEJTMYUHBI, PaBHOU 3amaHHOl). W3mepeHne n
MMOCTPOEHUE BEJMYMHBI C TMOMOIIBIO MEPKU U 4ucia (OnepaTOpHbBIA acreKT 4uc-
Ja). 3HaKoBoe U rpacuyeckoe MOICIMPOBAHUE ACUCTBUN MOCTPOCHUS U U3MEpe-
Husl BennuuH. [peacraBneHue yucen MeTkamu. M3mepeHue BEJIMUYUH C MOMOILIBIO
CJIOB CUMTAJKK (TIOPSIIKOBBIN acrekT ymciia). CBOMCTBa HATypaJbHOTO psila 4u-
cen. YucnurenbHble. Lludpsr.

Yucnosasa npsamas (7 4)

[TocTtpoeHue yucioBoii mpsiMmoil (BbIOOp Hayasja, HampaBieHUS U Ilara).
[Ipencrasienre 4yucesl B BUAE TOYSK M OTPE3KOB Ha 4YUCIOBOM mpsiMoit. Ilpembi-
nyliee W TocJenylolee Jucia.

CpaBHeHue uucen (10 4)

MogaenupoBaHue OTHOIIEHUS HEpPaBEeHCTBAa BEJUYUH (OOJibllie-MEHbIIE) Ha
yycaoBoi mpsiMoii. CpaBHeHHMe 4ucesl. YMceno Kak pe3yabTaT M3MEPEHUST BeM4U-
HBbI — YMCJIOBOE 3HAYE€HWE BEJMUMHBI (KOJMYECTBEHHBI acmeKT 4YMclia). 3aBUCH-
MOCTh YHMCJIOBOTO 3HAUEHUSI BEJIMUMHBI OT BbIOOpa MepKHM. MIMeHOBaHHBIC 4HCIIA.
CraHgapTHBIE €IMHUIBLI U3MEPEHUS] M CYETa.

Pa3HocTHOe cpaBHeHue Benn4uH. CnoxeHue u BblYUTaHME 4Yucen
(24 4)

3amavya ypaBHUBaHUS BeJIUMYMH. Pa3HOCTh KaK XapaKTepHUCTHKa pa3IHIMs
YpaBHMBAEMbIX BEJIMYMH. YTOYHEHHWE HEpaBEHCTBA BEJIWYMH: PAa3HOCTHOE OTHOIIIE-
Hue (Oosbllie-MeHblIe Ha...). ['paduyeckoe MoaearpoBaHUe Pa3HOCTHOTO OTHO-
meHus BeandnH. CIIOXeHMe U BBIMMTAHWE BEIUYMH KaK YBEJIMUYCHUE WIA YMEHb-
LIEHME OIHOM BEJIMYMHBI HAa HEKOTOPYIO OPYIYIO.

MonenvpoBaHue Pa3HOCTHOTO OTHOLIEHUSI BEJIMYMH Ha YMCIOBOM MPSIMOM.
HaxoxneHue 3HayeHUs] Pa3HOCTUM MEXIy BeIMYMHAMM IO UX 3HAYEHUSIM C TO-
MOIIIbIO YMCJIOBOK TIpsiMOii. Pa3sHocTHOe oTHoOmIeHWe Mexmy umciamu. CloxeHue
U BBIYMTAHUE 4YKcel. 3HaKU «+» (Tumoc) u «—» (MuHyc). [Ipucuer u orcuer. Ciy-
Yay CJIOXEHUs M BbIYMTAaHMS (B Ipenenax asaamary). Yucmo 0.

O6o3HaueHune yurcen OykBamMu. BoipaxkeHwus.

IIpocreiiline TeKCTOBbIE 3amadyd Ha Pa3HOCTHOE OTHOILEHWE BEJIMYMH (Ha-
XOXIeHUE OOJIBIIC MM MEHBIICH BETVMYMHBI).



OTHOLWIEeHne «4yacTen u uenoro» (24 4)

[MpeaMeTHBIC AEMCTBUS COCTaBJICHUS BEJIWYMHBI M3 4YacTeil M pa3OUMeHUs Be-
IMYUHBL Ha 4JacTu. OTHOIIEHHME «JacTell M 1eaoro». I'paduyeckoe MomeIMpoBa-
HUE OTHOILIEHUS «JacTel U 1eaoro». JeMcTBUSA CI0XEHUS M BbIUMTAHUS BEIWYMH
KakK IeCTBMsS HAXOXIEHUs ILIeJIOrO ITO 3aJaHHBIM YacTSIM U COOTBETCTBEHHO Yac-
TU 10 3aJaHHBIM IIEJIOMY U JPYroil 4acTH.

MonenrpoBaHye OTHOIIIEHMS «9acTell W IeJIOT0» Ha 4ncioBoi mpsimoid. Coc-
taB uncen 4, 5, 6, 7, 8, 9, 10. CroxeHne U BbIYUTAHUE YUCEJ B IIpeAeax Hecs-
tn. [IpocTeitime TeKCTOBBIE 3aJaul Ha OTHOIIEHUE «dacTeil W 1ejoro». Yucma ot
11 mo 20.

PesepB 23 4

IMpenmeTHbie pe3yabTaThl U3ydeHus Kypca «Marematuka» (1 kiacc):

— CIOCOOHOCTh pa3jinyaTh pa3Hble NMapaMeTpbl B OJHOM MpeIMeTe U MpPOU3-
BOAUTH [0 HUM CPaBHEHME IMPEAMETOB (B YACTHOCTH, pa3jivyarh Iuiowanb u Ghop-
My Gurypbl, cpaBHMUBaTh IUIOLIAAU TUIOCKUX (UTYp C MOMOUIBIO pa3pe3aHusl Ha
YaCTU W TMEPEerpyniupoBKU 3TUX YacCTell);

— CIIOCOOHOCTh MOJEJMPOBAaTh PA3HOCTHOE OTHOLIEHWE U OTHOIIEHUE <«4ac-
Teld U LIEJIOTO» C MOMOLIBIO YepTexa U (GHopMyi;

— CIOCOOHOCTh OTMEPUTh BEJIMYMHY C MOMOILbIO JAHHBIX MEPKU U 4HUCIA,
U3MEPUTh BEJIMYUHY 3alaHHOW MEpPKOWl M omucaTh 3TU ACUCTBUS C MOMOIIBIO
cxeMbl U hopMmyI;

— CIOCOOHOCTh CTPOUTH YMCJIOBYIO MPSIMYIO, BbIOMpasi MOAXOJSIIKUE HalpaB-
JIeHWe, Hayajo W 1iar;

— BBINIOJIHEHUE C TMOMOILbIO YUCJIOBOW MPSIMOM CPaBHEHMSI YUCEJ, HAXOXJe-
HME CYMMBbI U Pa3HOCTU YMCEJ IO YKMCJIOBOW MPSMOIA;

— BBINOJIHEHUE CJIOXEHUSI U BbIUMTAHUS 4ucesl B npenaenax 10 (Ha ypoBHe
HaBbIKa);

— CMOCOOHOCTh pellaTh 3alayd Ha CJIOXEHUE W BbIYUTAHUE B OJIHO
NIEWICTBUE;

— pa3jiMueHue JIMHUNA U TJIOCKUX (PUTYp, 3aMKHYTBIX U HE3aMKHYTBIX JIMHUMA.

2 KNNIACC (4 4 x33 Hen. = 132 y)

OTHOoweHUue «4acTein n uenoro» (npopomxkeHue) (14 4)

Pa3HoCTh M MeHbIIasl BeJIWYMHA KaK 4acTH OOJbIIEil BeJIMYUHBI. Buranrtanue
KakK JEeMCTBHE HaXOXIECHUS Pa3HOCTU YUCEIIL. 3agauyy Ha HaXOXIeHHWE PasHOCTU
BeanuuH. Crocob HpI/I6aBHeHI/IH 1N OTHMUMaHUWA 4YHucCiia ITO 4YacCTdM. Ta6)mua CJIO-
KEHUSA.

TekcToBbIE 3a7a4yd Ha OTHOLIEHME «4acTe M 1LIeJ0Tro» M PA3HOCTHOE CpaBHE-
HUe BeJUYMH. 3a7auM B ABA-TPU ACUCTBUS. AHAJIM3 YCIOBUS 3aJauyd U MOJAEIUPO-
BaHME BBISIBJICHHBIX B 3TOM aHaiu3e oTHoueHuii. CocTaBjieHUE IO MOIECIAM
TEKCTOBbIX 3aJay W MaTeMaTU4YCCKUX BI)Ipa)KeHI/Iﬁ.

YpaBHeHus1. PellleHue ypaBHEeHMI ClIeAyIOIIUX BUIOB: @ +x =b, x +a = b,
a—x=b, x—a=hb.

CocTaBHble MMeHOBaHHble 4yucna (9 y)

I/]3M€peHI/Ie BCJIMYUH IO 4YacCTAM IIpU ITOMOIIM HECKOJbKUX MEPOK. CocraB-

HbIE UMEHOBAHHbIC 4YNCJia (3Ha‘I€HI/I${ BCJIIMUYMUHBI OTHOCUTECIIBHO CUCTEMBI MepOK).
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Tabnuunas cbopMa 3alMCU UMEHOBaHHBIX 4uces. CloXeHWe U BbIYUTAaHUE UME-
HOBaHHBbIX YMCECII.

CpaBHeHI/Ie MUMCHOBAHHBIX YHMCECIIL. CTaHI[apTHI;Iﬁ n HCCTaH,I[apTHI)II‘/JI CIIOCO0OBI
N3MEPEHUA BECIUMYMHLBI C ITOMOIIBIO CUCTEMbI MEPOK. OcraToK.

Mo3unumnoHHble cuctemMbl cuucnenmsa (20 4)

3amaya BOCIIPOM3BENCHUST BEJWYWMHBI B CUTYyallMd, KOTJA CYET MOXHO BECTH
TOJIBKO 10 oIlpeneieHHOoro uucia. O0pa3oBaHMEe OTKPBITON CHCTEMBI TOIOJHU-
TeNbHBIX MepOK. CucteMbl cuncienuss. OCHOBaHME CHCTEMbI CUMCICHHUS KakK Irpa-
Hula cyeta. TabnnuHas opma 3alMCy MHOTO3HAYHOTO 4YMciia (pa3psimHasl Tabiau-
1a). aMepeHune BeIMYMH B pasHbIX cucTemax cuucieHus. [losuiimoHHas (opma
3aMucyu MHorosHayHoro uucia. Yucno u uucdpa. Ludpa 0. IpeacraBieHre MHO-
TO3HAYHOTO YMCia B BUIEC CYMMBI pa3psiTHBIX ciiaraeMbiX. KM3o0paxkeHue MHOTO-
3HAYHBIX YMCEJ Ha YMCIIOBOU TpsiMoii. CpaBHEHME MHOTO3HAYHBIX YKCE B OTHOU
M pasHbIX CHCTEMAaX CUYMCIICHHS.

JlecatuyHas cucTema cuucieHus (cucremMa ¢ ocHoBaHMeM 10) Kak 4YaCTHBIM
caydyail MO3UIIMOHHOM CHUCTEMbI CUMCIECHMsS. YTeHre MHOTO3HAYHBIX YUCENT B Jie-
CIATUYHOI cucteme cuucieHus (B mpenenax 1000).

CnoxeHue v BblMUTAaHME MHOrO3Ha4HbIX Ynucen B
AEecATUYHOW cuctTeme cumucneHus (35 4)

IMTpuHLMIT NOpPa3psIAHOTO CIOXEHMUSI M BbIYMTAHMUST 4yuces. TabiuyHas M TMO3U-
LIMOHHAsT («B CTOJIOMK») (DOPMBI 3aIIUCU CIIOXEHUST M BbIMMTaHUS yuced. ClioxeHHe
M BBIYMTaHUE KPYIJBIX AECATKOB, COTEH, ThicsY. CIIOKEHME M BBIYMTAHHE YHMCENT
6e3 mepexoga 4epe3 paspsia. CloxeHHWe M BbIUMTAHUE YUCET C MEPEXOIOM uepes
paspsn. OmnpeneneHre KoudecTBa Ludp (pa3psioB) B cymMMe M pa3sHOCTH. IIpueMbr
YCTHOTO CJOXKEHMsI M BBIMMTAaHUs C IEPEXOIOM 4epe3 paspsia B mpenenax 100.

YMHoXeHune n pgeneHue uucen (20 y)

N3MepeHne BeIMYMH € MOMOIIBIO NTPOMEXYTOUHOM Mepku. MogaennpoBaHue
NEeUCTBUN OTMEPUBAHUS W U3MEPEHUS BEJIMUYUHBI C TTOMOINIBIO MTPOMEXYTOUHOMN
MEpKM Ha YHCIIOBOI TpsIMOil. YMHOXeHUWe W neleHue uuced. Tabmuia yMHOXe-
HUg Ha 2 ¥ 3. YMHOoXeHue uucen Ha 1. [leneHue yucia Ha 1 U Ha ceOs.

AnemeHTbl reomeTpum (14 y)

BykBeHHBIE 0003HAUEHUST TeoMeTpudecKux ¢Guryp (Todek, OTpe3KOB, JoMa-
HBIX JUHUI). dIMHaA JOMaHOUN JIMHUU.

MHoroyronpHUKHU. [lepuMeTp MHOTOYTOJIBHUKA.

Yron. CpaBHeHue yrioB. Buabl yrioB (MpsiMOii, OCTpbIN, Tymoii). Yroa MHO-
royroiibHuKa. [IpsMOYroabHUK, KBaapar. Bumbl TpeyrojbHUKOB (IPSIMOYTOJBHBIM,
OCTPOYTOJIbHBIN, TYMOYTOJbHBIN).

Peseps 20 4

TIpenveTHbie pe3yabTaThl M3ydeHHsi Kypca «MaremaTtuka» (2 Kiacc):

— CIIOCOOHOCTh CPaBHUBATh MHOTO3HAUHBIE YMCIA B ONHOW CUCTEME CUMCIIe-
HUSI, TIPEICTaBISITh UX B BUAE CYMMBbI Pa3psiIHBIX CJaraeMbix;

— yreHue (<1000) u 3amuch MHOTO3HAYHBIX YMCE] B NECATUYHON cucTeme
CUMCJIEHMS; 3allMCh MHOTO3HAYHBIX YMCET B CUCTEMax CUMCIICHUS ¢ OCHOBaHWEM
meHbuie 10;

— BOCIIPOM3BEACHUE TI0 TAMSATH PE3YJIbTATOB TAOIWIHBIX CIy9aeB CIOXKEHUS



W BBIYUTAHMS,

— BBITMIOJTHEHUE YCTHBIX BBIYMCIICHMI Ha CJIOXEHHE M BBIUMTAHUE YHUCEN B
npenenax 100;

— BBIITOJIHEHUE AJITOPUTMOB CJIOXKEHHUS Y BBIYUTAHUST MHOTO3HAYHBIX YMCEN;

— CIIOCOOHOCTh pellaTh 3aJayd Ha OTHOLIEHUE «4acTeil M IIEeJOro» U pas-
HOCTHOE CpaBHEHHE BeJIMYMH (B OJHO-ABA ACHCTBUS);

— CJIOXEHWEe W BBIYMTaHWE WMEHOBAHHBIX 4yucen (6e3 MmepeBoma eIWHMI);

— CMOCOOHOCTh pellaTh ypaBHeHUs! Bujga: a +x =b, x +a=b, a— x = b,
X—a=b,

— CIIOCOOHOCTh IO CXEME OTMEPUTh BEIMYMHY, MCIIOJIb3Ys IIPOMEXYTOUHYIO
MEpKy, M3MEpPHUTh MNAHHYIO BEJIMYUHY C IIOMOIIBIO IIPOMEXYTOYHO MEpKH U
MPEICTaBUTh PE3YJIbTAaT U3MEPEHHUsI B BUIE CXEMBI,

— BBITIOJIHEHNE YMHOXECHUS W JEJCHUS YKCeN C ITOMOIIBIO YKMCIIOBOM IMPSIMOIA;

— CMOCOOHOCTh BBIYMCJIATH [UIMHY JIOMAHOW JIMHWM, TIEPUMETP MHOTOYTOJIbHUKA;

— pa3iInYeHue BUAOB YIJIOB U TPEYTOJBHUKOB.

3 KJIACC (4 4 x33 nea. = 132 y)

YMHoOXeHne n geneHuve uucen (25 u)

IlepeMecTUTEILHOE CBOWCTBO YMHOXEHMSI. YMHOXEHUE CYMMBI UM Pa3HOCTHU
Ha yucjio. YMHoxeHue u gaeneHue Ha 10. TabGnuua yMHOXeHUS. YMHOXEHUE
yycia Ha TIpOM3BeleHMe. YMHOXeHUe W JeJieHWe Ha paspsaHble eIMHUIIH.
leneHue CyMMbl MJIM Pa3HOCTM Ha uwucio. JleqeHue uucia Ha NPOU3BEACHUE.
BbiuncneHus ¢ MOMOUIbIO CBOWCTB YMHOXEHMSI U [JeeHUs. YMHOXEHUe Hu
JeJieHre NBY3HaYHOrO 4ucia Ha OIHO3HAYHOE.

JlenieHre ¢ OCTaTKOM.

Penienue ypaBHeHUli cienylolMX BUAOB: a :x =b, x:a =b.

Llenoe, cocTtosilee M3 paBHbIX Yacten (15 4)

Llenoe, cocrosiiee M3 paBHBIX 4YacTell. 3amadya HaxXOXAEHUs II€JI0TO, €CIu
M3BECTHBI YacTh M YMCJIO TaKUX YacTeil. CBSI3b YMHOXEHMSI CO CIOXEeHUeM. 3ana-
ya HaXOX/IEHHUs YacTW, €CJIM M3BECTHBI 1IeJ0€ M YMCJIO paBHbIX yacTeil. JleneHue
Ha paBHble 4yacTu. Jlonmm. 3amaya HaXOXIEHWs 4YMCIIa PaBHBIX YacTei, eCIu M3Be-
CTHHI 1IeJIOE M OfHA Takas 4acTh. [IpocTeiflliie TEeKCTOBBIC 3amayd Ha IIeJIoe, COC-
TOsIIIIee M3 PaBHBIX YacCTEl.

KpaTHoe cpaBHeHue BenuuuH (12 y)

OTHOIlIEHUEe KpaTHOCTU BeJWYUH (OOJbllle-MEHbIIE B...). YBeJUWYEeHUE U
YMEHBIIIEHNE BEIMYMHBI B HECKOJNBKO pa3. OTHOIICHWE KPaTHOCTH MEXIY YMCla-
MHU. YMHOXEHUE U JeJIeHUEe KaK YBeJIMYCHUE WJIM YMEHBIICHUE YKCIIa B HECKOJIb-
KO pa3. HaxoxneHue, BO CKOJBKO pa3 OQHO YKMC/IO OOJbIIE MM MEHBIIE APYroro.
IIpocreiilive TEKCTOBbIE 3a4auyl HA OTHOIIEHHE KPATHOCTH BEJIWYMH.

CronbyaTtbie aUarpaMMBbl.

YMHOXEeHMe MHOro3Ha4Horo 4mcijia Ha ogHo3HauvHoe (20 y)

Pa3BepHYTHIII cTOCOO YMHOXEHMSI MHOTO3HAYHOTO YMCIa Ha OJHO3HAYHOE
(pa3noxeHne MHOXWMOTO B CyMMY Da3psiIHBIX ciiaraeMbix). CBeneHHe yMHOXe-
HUSI MHOTO3HAYHOTO YKCJia HAa OJHO3HAYHOE K YMHOXEHHWIO OJHO3HAYHBIX UYMCEI



W paspsaHbiX enuHul. CTaHIApTHBIA aJrOpUTM YMHOXEHUSI MHOTO3HAYHOTO 4YUC-
Jla Ha OJHO3HAYHOE (YMHOXEHHUE «B CTOJIOUK»).
OrnpeneneHrie Konudectsa Ludp (pa3psSooB) B MPOU3BEACHUM.

AHann3 u pelwieHue TeKCTOBbIX 3agay (28 4)

OnHOpoAHbIE U HEOAHOPOAHBIE BEJUYMHBI. JIeCTBUSA ¢ MMEHOBAaHHBIMM YMC-
Jlamu. BeluuyuHbl Kak XapakKTepUCTUKU DPa3IUYHBIX O00BbEKTOB. OmucaHUsl BeJU-
yuH. M3BecTHbIE U HEU3BECTHBbIE BeJIMYMHBI. TekcToBasi 3amaya, €e CTpOeHUE: Be-
JIMYUHBI U OTHOIIEHMSI MEXIY HUMM, UCKOMasl BeJIMuuMHa. MoaeaupoBaHUE OTHO-
IIEHUI MEXIy OTHOPOAHBIMU BEJIWYMHAMH C ITOMOIIBIO YepTeXe M CTPETOYHBIX
CXEM.

CocTaBieHMEe MaTeMaTUYECKUX BBIPAXXEHUM IO yepTexkamM U cxeMam. [lops-
JIOK JeiCcTBUI. 3HAayeHUe BbIPaKEHMUSI.

CocraBiieHMe 3agad Io 4yepTexkamM M cxemaM. PellieHue 3amady B HECKOJILKO
JNIeNCTBUI ¢ OMHOPOAHBIMU BEJIUYMHAMMU.

Bpems: mmMTeIbHOCTE M1 MOMEHTHI.

AnemeHTbl reomeTpum (12 y)

[lepumeTp npsiMoyrosbHUKa (KBampaTa). M3mepeHue yrioB. TpaHcmopTup.
Pazseeprnymuiii yeon. Cmescnvle u 6epmukxanvHvie yeawl. PaccrosiHue Mexiy
Toukamu. LleHTp, paguyc u AuameTrp OKpPYKHOCTH.

Pe3epB 20 y

IIpeameTHbie pe3yabTaThl M3ydeHHs: Kypca «Marematuka» (3 Kiacc):

— BOCIPOM3BEIECHNE MO MaMATH PE3YJbTaTOB TaOJMYHBIX CIy4YaeB YMHOXeE-
HUS U JCJICHUS,

— BBITIOJIHEHHWE YCTHBIX BbIUMCIeHUI B mpenenax 100;

— BBINIOJIHEHHWE BCceX AEMCTBUI ¢ MMEHOBAHHBIMU YMCJIAMMU;

— CIIOCOOHOCTb pellaTh YpaBHEHWS Buma: d - X = b, x.a =b, a:x =b,
x:a=b;

— CITOCOOHOCTh aHaJM3UPOBaTh 3aJadyd C OJHOPOJHBIMHM BeJIMYMHAMU
(BBIIETSATh OMUCHIBAEMBIC B TEKCTE BEJIMUMHBLI M CBS3BIBAIOIIME MX OTHOIICHMS) W
MOZIEJIUPOBATh PE3ylIbTaThl aHAIM3a Ha MOIENIX (YepTekax M cXeMax);

— CIIOCOOHOCTh YUTATh YEPTEXKU M CXEMBbI, BBHIMOJHATH M0 HUM BBIYMCIICHUS,

— CIIOCOOHOCTh COCTAaBJISATh BBIPAXEHUSI IO YepTeXaM U CXeMaM, BBIYUCIISTDH
3HAYEHMUsI YMCIOBBIX BbIpAaXKCHMI, UCIIOJAb3Ys IpaBWIa IOPSAKA BBIIOJIHEHMS
apu(METUYECKNAX JEHCTBUI, BBIYUCIATh 3HAYEHUS OYKBEHHBIX BBIpaXKE€HUU TpU
3aJaHHBIX 3HAYCHUSIX OYKB;

— CIIOCOOHOCTb CTPOUTH OKPYXKHOCTH (KPYT) C TOMOIIBIO ITUPKYJIS;

— CIMOCOOHOCTb U3MEPUTh YTOJ C MOMOIIBIO TPaHCIIOPTHUPA.

4 KNACC (44 X33 Hen. = 132 4)

YMHOXEeHMe 1 gesieHne MHOro3HauvHbix Yucen (35 4)
MHOFOSHa‘iHbIe yucia: paspsiabl U KJIacCChl. I‘ITCHI/IE MHOTI'O3HAYHBIX YUCEII.
yMHO)KCHI/le MHOTI'O3HAaYHbIX YMCEJ, PA3JIOKCHUE MHOXMUTEIA B CYMMY pas-

psaHbIX cnaraembix. OnpeneneHue KonaumdyecTBa LHUdpP B npousBeneHuun. CraHmgaprt-
HBIIl aJITOPUTM YMHOXEHMS MHOTO3HAYHBbIX YKcesl (YMHOXEHUE «B CTOJIOUK»).
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OrnpenesieHre YaCTHOTO Ha OCHOBAaHUMU CBSA3UM MEXIY YMHOXEHUEM W IEJICHU-
eM. [Ipuknaka M OKpyrjeHUE KakK OIlepallii, BXOISIINE B aJlTOPUTM IEJICHUS.
BeimosHeHMe nefeHWsT Ha OCHOBAHWM MPUKUAKM C TTOCIECIYIONIEH IMPOBEPKOM Mo-
JIY4EHHOI'O 4acTHOro yMHOxeHueM. OrmpenejeHue KoaudyecTBa LHUEGP B YACTHOM.
CTaHAapTHBINA aJrOpUTM JeeHUs (IeJeHue «B CTOJOMK»). Ciaydyan OeleHUus MHO-
rO3HAYHOIO Yucjia Ha OJHO3HAYHOE M MHOro3HayHoe 4ucio. CIoXHbIe clydau
JeJIeHUS: HYIU B JEJIMMOM W YaCTHOM.

BreluncieHne 3HaYeHUN YKMCIIOBBIX BBIPAXECHUIA ¢ MHOTO3HAYHBIMHU YWCJIAMU,
colepKalllX BCE YEThIpe apu(hMETUYECKUX IECTBUS.

Mpamas nponopuvoHanbHass 3aBUCUMOCTb BennuuH (30 4)

Ipoueccs u mepemeHHble BeTUINMHBI. COOBITHSI, HA KOTOPBIe pa30MBAIOTCS
MPOILIECChI, XapaKTePUCTUKU coObITHI. [IpenBapuTenbHBI aHATU3 TEKCTOB: BBISB-
JICHUE OIMMCAHMI MPOLIECCOB U MX TMEPEeMEHHBIX xapakTepucTuk (Y u X), Bbloene-
Hue coObiTuii. Tabnuupbl. HekoTopble cTaHOapTHbIE NMpolecChl: ABMXeHue (Y —
MnyTh WU paccTossHue, X — BpeMsi), pabota (¥ — od6bem paborbl, X — Bpems),
KyIuig — npopaaxa (Y — cTouMocTh, X — KOJIUYECTBO TOBapa), COCTaBICHUE LIEJIO-
ro u3 vacreit (Y — menoe, X — KOJIMYECTBO YacTeit).

CBs13b MeXIy MepeMEeHHBIMU XapaKTepUCTUKaMU TpolieccoB. PaBHOMepHbIe 1
HepaBHOMepHbIe Tpouecchl. [IpsiMasi mpomopuyoHanbHasi 3aBUCUMOCTb BEJIWYUH.
3amauv Ha MPsIMYIO MPOIMOPLMOHAIBHYIO 3aBUCUMOCTb BEJIUYMH.

CpaBHeHHE paBHOMEPHBIX TpolleccoB. [Ipon3BomHas BeqmdnHa K, CBSI3bIBAIO-
mast mepeMeHHble BeTMYMHBI Y 1 X, KaK TOCTOSTHHAsI XapaKTepuCcTUKa paBHOMEp-
Horo mporecca. CKOpOCTh paBHOMEPHOTO NBIKeHWs. [Ipom3BOAMTENEHOCTD TPY-
na. llena. YacTh Kak XapakTepUCTUKaA OBICTPOTHI IMOCTPOEHUS IIEJOTO M3 PaBHBIX
yacteii. M3aMepeHne Npou3BOOHBIX BelnyuH. Popmyina MmpsMoil POMOPIMOHATb-
HOil 3aBUcUMOCTH Y= K - X.

Mnowapb NnpaMoyronbHuka (22 4)

WM3meHeHue mionmiaay M JIMHBI OYMaXXHOM IOJOCKM B Mpoliecce ee pa3Bep-
ThiBaHus1. [IpsMas MpomopuyMoHaabHas 3aBUCMMOCTb MEXAY IUIOIIAnbl0 U IJIWHOMN
MPSIMOYTOJIbHUKA MPHW TOCTOSSHHOM IIMpUHe. BBIOGOp emMHWUIl TIOIIaav TakK, YTO
OBl CBA3b MEXOY IUIONIIAAbl0 M JJIMHON OblIa Hamboisiee MpocToil. CBA3b €OUHUII
JUIMHBI ¢ eIMHULAMU Tiomanau. [IuprHa Kak mMpou3BomHas BEIMYMHA, CBSI3bIBAIO-
1as IIolanb ¢ [UIMHOM MpsiMOyrojibHuKa. PopMyiia IUIoanu MpsIMOYTOJIbHUKA.

MogenupoBaHue COOBITUII M3 PaBHOMEPHBIX MPOLECCOB C MOMOIIbIO MPSIMO-
YrOJIbHMKOB. PellleHne TEeKCTOBBIX 3aJa4 B HECKOJbKO ACHCTBUI C OTHOPOIHBIMHU
W HEOTHOPOIHBIMM BEJIMYMHAMMU.

OnemeHTbl reomeTpun (15 4)

Ilepeceuenue naockux ¢hueyp. TeomeTpuueckue Tena W moBepxHoctu. Llap,
Ky0, TapajuteNieluIie, pu3Ma, MrpaMuIa, Iiap, MWIMHAP, KOHyc. PasBepTku re-
OMETPUYECKUX TeJL.

TpumMeHeHre (HOPMYJBI MIIOIIATN MPSIMOYTOJbHUKA U HaXOXICHUS TLIOMIA-
v buryp (paspesaHue Ha YacTH, Ha <«TOAXOISIIME» YacTU M TeperpyrninupoBKa
aTux 4vacteit) (16 v)

11



OObIKHOBEHHbIEe apodu (710 4)

3adaua eochnpouzéedeHuss 8eAUHUHb. 6 cayuae, Ko20a MepKa He YKAa-
Obleaemcs 6 geauuune yenoe uucao pas. Ilpomexcymounas mepka, cocmag-
Asowas 0040 KAk OCHOBHOU MepKu, mak u usmepsiemol eéeauvursvl. OOblK-
HOo8eHHasi Opobb KAK 3anucb cnocoba NOCMPOeHUsl 8EAUMUHbL C NOMOULLIO
NPOMEeNCYMoOUHOU MepKU, cocmaeasroueil 0oa0 OCHOBHOU. 3HaMeHamenv U
yucaumenv 0pobu. Ob6bIKHOBeHHas OpoOb KaK pe3yabmam U3MepeHus Genu-
YUHbL C NOMOUbIO 00NU OCHOBHOU MEpPKU (PAUUOHANBHOE HUCAO).

Haxooxcoenue opobu om uucaa u uucaa no e2o dpoou.

PesepB 20 y

[MpenMeTHBIE pe3ynbTaThl M3ydyeHMST Kypca «Marematuka» (4 Kiacc):

— ureHue (B mpeaeiax MUUIMOHA) M 3alMCh MHOTO3HAYHBIX YHUCEN;

— CpaBHEHUE MHOTO3HAYHBIX YHCEN,

— BBINOJHEHUE YCTHBIX BBIYMCIEHUU Cc yuciaamu B mnpeaenax 100;

— BBITIOJIHEHUE CIIOXKEHWSI, BBIYUTAHUS, YMHOXEHUSI U JeJIeHUsT MHOTO3HA4-
HBIX YUCET;

— CIIOCOOHOCTb COCTAaBJISITh BBIPAXXEHUSI MO YepTeXaM U CXeMaM, BBIYUCIATDH
3HAYEHUs YMCJIOBBIX BbIPAXXEHMUU, WCMOJb3Yysl MpaBWia MOPsAKA BBITTOJIHEHMUS
apudMeTUIeCKNX NEeUCTBUI, BBHIYUCIATh 3HaYEHMSI OYKBEHHBIX BBIpaXKeHWI ITpU
3aaHHBIX 3HAYEHUSIX OYKB;

— 3HaHWe (GOPMYJIBI TIPSMOI TPOTOPIIMOHATBHON 3aBUCHUMOCTH W CIIOCO0-
HOCTb WCIIOJNB30BATh €€ MPU PEIIeHNWU TEKCTOBBIX 3a1ady;

— 3HaHue (GopMyJbl TUIOUIAAU MPSIMOYTOJIbHMKA U CMOCOOHOCTbh MCIOJIb30-
BaTh €€ NpPU PElIeHUM 3a1ady;

— BBITIOJTHEHWE BCeX NEUCTBUU C MMEHOBAHHBIMM YWCJIAMM, 3HAHME COOTHO-
IEeHNs MeXIy eIWHUIIAMW JJTUHBI, TUTOIIaau, MAacChl, BpEMEHU, MEXIY eIMHUIIA-
MU JUTMHBI W TUTOIIAMN;

— CIOCOOHOCTh aHATU3UPOBATh 334auM (BBIAENATH OMUCHIBAEMBIE B TEKCTE
BEJIMYMHBI U CBSI3BIBAIOILNAE WX OTHOLICHUSI) U MOIEIMPOBATh Pe3yJbTaThl aHAIU-
32 Ha Pa3IMYHBIX MOJENSIX (YepTexkax, cxeMax, Tabaulax);

— CMOCOOHOCTh CTPOUTH OKPYXHOCTb (KPYT) C MOMOIIbBIO ITUPKYJIS;

— paznmuyeHue JUHWI U TIOCKUX (UTYp, TEOMETPUIECKUX Tel U UX TOBEPX-
HOCTEM;

— CIMOCOOHOCTh U3MEPUTh YTOJl C MOMOIIbIO TPAHCIOPTUPA.

Peanu3oBaTh NOCTABJIEHHbIE HEJIM W 3aJa4d MO0 MATEMATHKE YYHTENIO
NMOMOXKET Y4YeOHO-MeTOAMYECKHMiIi KOMILIEKT <«MareMaTHKa», M3AAHHBIA B
2000 — 2011 rr. B u3nareanctBe «BUTA-IIPECC» M BKIIOYAIOLIWIA:

1) y4eOHUKMU A5 KaxIOro roma OOydeHMs:

2) Metonuueckue mocodbus «OOyuyeHue maTeMaTuke» (g KaXIOoro Kiacca);
3) paboume TeTpamu (WISl KaxXIOro Kjiacca);

4) npoBepouHbie pabOThl (WIS KaXIOro Kiacca).
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