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MNOACHUTEJIbHAA 3AMNMUCKA
OOwasa xapakTepucTuka y4yeOHOro npegmera

OCHOBHBIMU LEJISIMU M3yYeHUsI Kypca «MaTemaTuka» SIBISIOTCS (popMHMpOBa-
HUE OCHOB Hay4yHOIO MbIILJIEHUs] peOeHKa B 00JIacTM MaTeMaTUKU, MpeAcTaBie-
HUI O MaTeMaTUKe KaK YHUBEPCAJIbHOM 43bIKE HAYKM, CPEICTBE MOLEIUPOBAHUSA
SIBJICHUI W TIPOLIECCOB, Pa3BUTUE JOTMUYECKOIO MbIILICHUS, aJITOPUTMUYECKOM
KYJIbTYPbI, MPOCTPAHCTBEHHOIO BOOOPaXKEHUS.

B mnipouiecce uzyyeHusi kypca «MaTemaTuka» pa3BUBAIOTCS Takue oOlIeyyed-
Hble YMEHUSI pedeHKa, KaK CIIOCOOHOCTb aHAJIM3UPOBATh, BBIIEJSATH CYLIECTBEHHOE
1 GUKCHUPOBATh €ro B 3HAKOBBIX MOAENSIX. BaxHeileil nuHuel kypca siBisieTcs
pa3BUTHE OLIEHOYHON CaMOCTOSITEIBHOCTU y4alllMXcsl, Oyiarojapsi KOTOpOW 3akJja-
JBIBAIOTCS. YMEHHUS pa3ivyaTh W3BECTHOE M HEM3BECTHOE, KPUTEPUAJIBHO U COIEp-
KaTeJIbHO OLIEHUBATh MPOLIECC U PE3yJbTaT COOCTBEHHOI yuyeOHOI paboThl, Liesie-
HAIpaBJIeHHO COBEPILIECHCTBOBATh MPEIMETHbIE YMEHMSI.

JIMYHOCTHBIMU pe3yJbTaTaAMM M3Yy4YeHMSI Kypca «Maremaruka» sBISIIOTCS:

e TO3HABATENbHbII MHTEPEC, YCTAHOBKA Ha MOMCK CIOCOOOB pEIIeHUs MaTe-
MaTUYECKUX 3a/1ay;

e T'OTOBHOCTb YYEHHMKa IIeJIEHANpPaBJI€HHO WCMOJb30BaTh 3HAHUS B YYEHUU U
MOBCEIHEBHOMN KM3HU IS UCCIEJOBAHUS MaTeMaTUYeCKOW CYLIHOCTU MpeameTa
(sBIeHUST cOOBITUA, (haKTa);

e CIOCOOHOCTb XapaKTepU30BaTb COOCTBEHHbIE 3HAHUS, YCTAHABJIMBATh, Ka-
KVe U3 TPEUIOKEHHBIX 3a/a4 MOTYT OBbITh PElLIeHBI;

e KPUTUYHOCTb MBILLICHUS.

MertanpeaMeTHbIM pe3yJbTaTOM U3y4YeHUs] Kypca «MareMaTuka» SIBJISIETCS:

e CIIOCOOHOCTH PETYJIMPOBATh CBOI MO3HABATEIbHYI0O U YyYEOHYIO NEATENb-
HOCTBb;

e OCYILECTBIATh MH(MOOPMAIIMOHHBIN MOUCK, UCIMOJIb30BaTh 3HAKOBO-CUMBOJIN-
yecKue CpeACcTBa MpeacTaBiieHus] MH(popMaluu sl CO3AaHUsI MOjeseil u3yvae-
MBIX OOBEKTOB M MPOLECCOB, PaOOTaTh C MOIEISIMU U3Y4aeMbIX OOBEKTOB U SIBJIE-
HUM OKPYXAalOLIEro mMupa.

IIpeameTHbIMU pe3yJbTaTamMM U3y4YeHUsS Kypca «MareMaTuka» SIBJISIOTCS:

e VCITOJIb30BaHNE HAYATbHBIX MAaTeMATUUECKUX 3HAHUU U OMMCAHUS W 00b-
SICHEHUSI OKPYXAIOIMX MPEIMETOB, MPOLIECCOB, SIBIEHUI, a TaKXKe OLIEHKU MX KO-
JIMYECTBEHHBIX Y MPOCTPAHCTBEHHBIX OTHOLIEHUIA;

e OBJIQJICHUE OCHOBAMM JIOTMYECKOTO M JTOPUTMMUYECKOrO MBILUICHMUS,
MPOCTPAHCTBEHHOTO BOOOpaXkeHWsI U MaTeMaTUYeCKOM pedyu, M3MepeHus, mepe-
cyeTa, MPUKUAKU W OLIEHKU, HAMISJAHOIO MPEJICTaBICHUS NAHHBIX U TPOIECCOB,
3aMUCU W BBITIOJIHEHUST AJITOPUTMOB;

e TpUOOpETEeHNE HAYaTbHOTO OMNBITA MPUMEHEHUS] MaTeMaTUYeCKUX 3HAHUM
JUTSL pelieHus] yueOHO-TI03HABATEeIbHbIX U YUeOHO-MPaKTUIeCKUX 3aaady;

e CITOCOOHOCTb BBINOJHSTH YCTHO M MUCBMEHHO apu@MeTHYecKue NelCTBUS
C YucCllaMU U YUCJIOBBIMU BBIPAXEHUSIMU, PElIaTh TEKCTOBbIE 3aJayd, YMEHHUE
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NIEeiCTBOBATh B COOTBETCTBUM C aJTOPUTMOM U CTPOUTH IPOCTEHIINE aJTOPUTMBI,
HCClIeoBaTh, paclio3HaBaTh M M300paxkaThb reoMeTpuiecKue (pUrypbl, paboTaTth C
TabauIlaMM, cxeMaMmu, rpadMKaMM W IMarpamMMaMu, TpeacTaBsTh, aHaIU3UPO-
BaTb U MHTEPNPETUPOBATH JAaHHBIC.

OCcHOBHOE colepkaHue Kypca «MaTeMaTuKa» ONpelesieHO CTaHIapTOM Ha-
YaJbHOTO OOIIEro 00pa30BaHUSI BTOPOTO ITOKOJICHUSI U YCIOBHO MOXKET OBITh pa3-
IeJIeHO Ha Tpu OonblInMX pasnmena: «HYuciaa w BeJIMYUMHBI», «OTHOLICHUS MEXIy
BEJIMYMHAMU», «DJIEMEHTBl reoMeTpuu». K mepBoMy OTHOCHUTCSI MaTepuas, CBS-
3aHHBI ¢ (OPMUPOBAHMEM COOCTBEHHO MOHSATUSI yMciaa (TpeacTaBleHue 4ucen,
apudMeTnyecKue ACHCTBUS ¢ yuciaamu). BTOpoil MmocBsIeH MCMOJb30BAaHUIO YM-
ceJl IS ONMMCAaHUs MaTeMaTUYECKOW CTPYKTYPhl OTHOIIEHUN MEXIY BeJTUMYMHAMU
W PEIICHUST <«IIPUKJIAIHBIX» 3amad (B YACTHOCTH, aHAJW3 M PEIICHHE TEKCTOBBIX
3amay). TpeTuii oXBaThIBAE€T Ie€OMETPUUYECCKUI MaTepuas, CBSI3aHHBIN C OIpenese-
HUEM TPOCTPAHCTBEHHBIX (DOPM M B3aMMHBIM PACIIOJIOXEHUEM OOBEKTOB.

CTepXKHEBBIM ISl BCEil LIKOJbHOW MaTeMaTHMKHU SIBJSIETCS TOHSITUE ACHCTBU-
TeJpHOro yuciaa. [loaToMy ocHOBHOe coiepxkaHue mpeameTa «MartemaTtnka» B Ha-
YaJbHOIM IIIKOJIE, CBSI3aHHOE C TOHSITHEM HATypaJbHOIO UYMCJia, CTPOUTCS TakK, YTO
HaTypajJbHblC YKMCJIa, KaK W BCE APYrue BUILI YMCE, BBOAMMBIC ITO3XKE, paccMar-
pUBaIOTCSI C EIWHBIX OCHOBAaHWiA, ITO3BOJISIIONINX TIOCTPOUTH BCIO CHUCTEMY
NEMCTBUTEIbHBIX YMCEIL.

TakyuM OCHOBaHWEM ISl BBEJACHHUSI BCEX BUIOB JCHCTBUTEJBHBIX UMCEN SIBJIS-
eTcsl TOHSITUE BeJWYMHbI. Torma Mpou3BOJIbHOE NEWCTBUTENBHOE UYMCIO paccMmar-
puBaeTCs KakK 0co00e OTHOIIECHWE OJHOM BEJWYMHBI K APYroi (eAWHMIE, MEpKe),
KOTOPOE BBISBJISIETCS B TIpollecce M3MepeHMs. Paznuuue ke BUIOB JCHCTBUTEIBLHO-
TO YMCJIa TIPOMCTEKAET U3 Pa3INyus yCJIOBUI peanu3allui JaHHOTO OTHOIICHUS.

Ocoboe MecTO B M3yYEeHUM TIOHSATHUSI BEIUYMHBI 3aHMMAET TOYMCIOBOI TepH-
o1 (OH 3aHUMMaeT MPUOIUBUTEBHO MEPBYIO YETBEpTh MepBoro kKiacca). JleicTBys
C pa3HbIMM TpeaMeTaMu, JETU BBIICISIOT MapaMeTpbl BelIei, SIBISIOIIMECS BEIu-
YWMHAMW, T. €. CBOMCTBA, JUISI KOTOPBIX MOXHO YCTAaHOBUTH OTHOLICHUS paGHO,
HepasHo, Ooavuue, meHvute. [Ipy 3TOM BBIICICHUE KaXIOW KOHKPETHON BEIUIM-
HBI CBSI3aHO B TICPBYIO OYepelb C OBJIAACHMEM IETbMM ONPEICTICEHHBIM CIIOCOOOM
CpaBHEHMSI Bellleid M JIUIIb BO BTOPYIO CO CIOBOM-TEPMHHOM. Tak, MpeacTaBiie-
HUS O IJWHE AETU TOJy4yaloT, MPUKIaabiBas MPEeAMEThbl OMpeaeJeHHbIM 00pa3oM
JIPYT K JIPYry; O IUIOIIaAd — Yepe3 HaJloXeHUEe IJIOCKUX MPeaIMeTOB IPpYyr Ha Jpy-
ra cHavajla HEMOCpEACTBEHHOE, a 3aTeM C pa3le/IeHUEM Ha 4YacTH U TeperpyIinu-
POBKOI1 YacTeii; 00 00beMe KaK O «eMKOCTH» BeIllei — TepeinBasi BOAY M3 OIHO-
ro cocyia B ApYToii.

[TonyyeHHble B pe3ysibTaTe CpaBHEHUS MPEAMETOB OTHOIICHUS] MOACIUPYIOTCS
CHayaja ¢ MOMOILbIO IPYTUX MPeAMEeTOB U rpaduyecku (YepTexxamu U3 OTpe3-
KOB), a 3atreM — OykBeHHbIMU (popmyiaamu (A< B, A= B, A> B).

Yucio mosiBAsIETCS KaK CPEACTBO CPaBHEHUST BEJIMYMH B CUTYaLlMM MPOCTPAHCT-
BEHHOW WJIM BPEMEHHON pa3deIeHHOCTH CpaBHMBAaEcMBIX BedWYnMH. OmHa BEIUYH-
Ha B 3TOM CJIy4ae BOCIIPOU3BOAMTCS C TTOMOIIBIO APYroii (€AVMHUIBI WU MEPKU),
KOTOpasi TIOBTOPSIETCSI B HEM HEKOTOpPOe YMCIIO pas. eiicTBUSI M3MEpPEHMST MOJe-
JIUPYIOTCSI C MOMOIIBIO Pa3JIMYHBIX 3HAKOBBIX CPEACTB (YepTexkel, CTPEJOYHBIX
cxeM, OykBeHHbIX (opmyi). KpoMe Toro, npouecc M3MepeHusl KaK MOTeHLMaTIbHO
OCCKOHEYHOE IMOBTOPEHME OJHOM W TOM K€ BEJIMUYMHBI (MEPKH) MOICIUPYETCS C
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MOMOILIbIO YUCTIOBOM MpsiMoii. B najnbHeiilneM 4yuciioBasi MpsMas BBICTYIAET Kak
OCHOBHasi pabouasi MOIENb IJIsl TMPOSICHEHUS CMBbICIA BBOAWUMBIX (HOBBIX) BUIOB
yycen u AeiicTtBuil ¢ HumMu. Hampumep, peiiast 3agayy ypaBHUBAHUSI BEJIWYUH,
JIETU OTKPBIBAIOT MPEIMETHbIE NCHCTBUS «yBEJIWYEHUE Ha» U «YMEHbIIEHUE Ha»,
KOTOpbIE MOJAEJMPYIOTCS Ha YUCIOBOU MpsMOii Kak apudmeTudyecKue NeicTBUs
CJIOXEHUSI U BbluMTaHUs. [Ipuyem AeUCTBUS CIOXEHUS U BBIYMTAHUS Cpasy MOsIB-
JITIOTCST B KOHTEKCTE OJHOTO OTHOIIEHUsT (Pa3HOCTHOTO) KaK B3aMMOOOpPATHEIE.

JanbHeiiliee pa3BUTHE YUCIOBOM JIMHUM MPOUCXOAUT MO OAHOI cxeme. Kax-
nasi HoBast (popMa MpencTaBlICHUs] YMCeN WIM HOBBIM BUA uyuced (MMEHOBaHHbBIE
YyuCia, MHOTO3HAYHbIE YKciia, OOBIKHOBEHHbIE OPOOM, MO3ULMOHHBIE IPOOU, OT-
puliaTeSibHbIE YKCA) BO3HUKAET B CBSI3U C HOBBIM CIIOCOOOM M3MEpPEeHUs BEIWYu-
HbI, KOTOPBIA [E€TU OTKPBIBAIOT, pellas 3a1ady BOCIIPOU3BEACHUS BEJIWYUHBI MPU
Pa3TMYHBIX TOTOJHUTETBHBIX OrpaHNYeHUsIX. OTKPBIThIE NEThbMHU CIOCOOBI (PUKCH-
pYIOTCS B MOJEJISIX, C NIOMOLIBIO KOTOPBIX M3YYalOTCSl CBOMCTBAa «HOBBIX YUCEN»,
CTPOSITCSI TIpaBWJIa OMEepUpoBaHUSI MMU. TakuM 00pa3oM, CMBICA 4YUCIa U
JEeCTBUI C HUM OIMH U TOT X€ M OIpEeAeNeH 10 KOHKPETHBIX ero peanusauuii. Ha-
000pOT, Ha €ro OCHOBAaHMU TOJIy4alTCsl Bce (OpMalbHBIE MPABUIA U AITOPUTMBI.

Taxoil moaxon corjacyercss M ¢ MPUHSATBIM aHAJIW30M 3anay. Jetu uinyt B
TEKCTe He JACCTBUS, KOTOPbIMM HAAO PELIUTH 3a1ayy, a OTHOLICHWUS, CBSI3bIBAIO-
1Me JaHHbIE C UCKOMBIM. JIMIIIb 3aTeM OHU OMpenensioT, YTO HYXHO HAWTH, U B
3aBUCUMOCTM OT TOIO, KaKOW YJIEH OTHOLUEHUS HEU3BECTCH, IPOU3BOILMIT
neiictBue. TakuM o0Opa3oMm, aHaIM3 3aayd HaIpaBle€H Ha BBISBIEHUE CTPYKTYPbI
OTHOILICHUI M ee TpeAcTaBieHUe (MOIEJUPOBAHUE) C MOMOIIbIO CHElMATbHBIX
3HAKOBO-CUMBOJIMYECKUX CPEACTB. MoJesib, ¢ ONHOI CTOPOHBI, MO3BOJSET MpPEIC-
TaBJSATh PE3yJbTaThl aHAJIM3a BO BHELIHEM IUIAHE, C [PYrOii — HaIMpaBJsIeT MOUCK
U BbLIECJIEHUE OTHOLLUECHUIA.

l'eomeTpuueckuii MaTepuan Kypca B 3HAUUTENIbHOW CTENEHU CBSI3bIBACTCS C
HM3YYEHHEM BEJIUYMH M JeHCTBUMU ¢ HUMU. ONHAKO OH MMEET U COOCTBEHHO IeOo-
METPUUYECKOE CONIEPXKaHUE, CBI3AHHOE C IOCTPOEHUEM MHJEaTbHbIX T'€OMETpUYE-
CKuX 00pa30B U pa3BUTHEM IPOCTPAHCTBEHHBIX TMpejacTaBieHuit. OmHON U3 0co-
OeHHOCTell pa3BOpauMBaHUSI F€OMETPUUYECKOIO MaTepuayia SBJSIETCS KOHCTPYKTUB-
HBII TMOAXOA K TeOMEeTPUYECKMM TMOHSTUSIM. TaKoil MOAXON eCTeCTBEHHBIM 0bOpa-
30M MPUBOAUT K OOJBLIOMY YMCIY 3alady Ha MOCTPOEHME, «pa3pe3aHue» U «Ie-
peKpauBaHHE» TEOMETPUUYECKUX (Puryp.

MPOrPAMMA (540 u)
Yucna n Benm4mHbl

Conepxanue. [TpusHaku nipenmeToB. OTHOIEGHUS pasHo, HepasHo. Bemmaum-
Hbl KaK MpPU3HAKHU, AOIycKarouue ynopsjaounBaHue. OTHOLIEHUE OoabuLe-MeHbule.

Yucna u usmepeHue BenuuuH. Yucnosas mpsiMas. YucnoBoe 3HaYeHUE BETH-
yuHbl. CpaBHeHue yucen. CTaHAApTHBIE eNUHUIBI M3MEPEHUs BEJTUYMH.

JleiicTBUSI YyBeIMYEHUSI U YMEHbLUEHUS] BeIUUYMHbI. CloXeHHe U BblUMTaHUE
yuces. YKpPYNMHEHHE €IWHULIBI U3MEPEeHMs], YMHOXEHUE U JejleHue yucen. Jlene-
HUe ¢ octaTKoM. B3auMmocssizb apudmeruueckux aeiictuii. CpolicTBa apudmeTu-
YECKUX NEUCTBUN.

CocraBHbIE UMEHOBaHHbBIE Yucia. JIeicTBUS ¢ MMEHOBAHHBIMU UYMCITAMU.
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[Mo3MLIMOHHBIN TPUHIIUIT 3anmKucy Yucel. YTeHrWe M 3ammch MHOTO3HAYHBIX
yucen. CpaBHeHME MHOTO3HAYHBIX 4YHCEN. AJTOPUTMBI  apu(PMeTUYECKUX
neiictBuit. CriocoObl MPOBEPKU MPaBUIBHOCTU BbluMciaeHuit. [Ipukuaka U oleHka
CYMMBbI, Pa3HOCTH, MPOU3BEAECHUSI, YACTHOIO.

BykBeHHbIe 0003HAUYEHUST YMCeN W BeJIWMYMH. MaTeMaTUdecKoe BBIpaskeHUe.
Haxoxnenue 3HaueHUsT BbIpaxkeHUs. [1opsimoK BHITTOJHEHUS ITEUCTBUIA.

OcHoBHbIe cnoco0bI AeiicTBmii. OmnricaHre W cpaBHEHUE TPEAMETOB I10 TPU3-
HakaM. YTIOpsiIoYMBaHUE MPEIMETOB IO pa3HbBIM BeauunHaM. HemocpencTBeHHOE
M3MepeHUe BeIUMYMH. MoaenupoBaHue NEWMCTBUI CpaBHEHUS U U3MEPEHUS BEIM-
YUH Ha YMCIOBOW mMpsiMoil. MoaenupoBaHue apudMeTUUYeCKUX NEHCTBUI Ha 4uC-
JIOBOU TIpsSIMOIA. BhITIONIHEHME AEMCTBUII ¢ MHOTO3HAYHBIMM uYuciamMu. KoHTpoib
TOJTHOTBl W TIpaBUJIbHOCTU anroputma. [lpuxkunka. [porHo3upoBaHue (oleHKA)
pe3ynbrata apudmeTndeckoro aeiicteus. CpaBHEHME Pa3HBIX CIIOCOOOB BHIUMCIIC-
HUi, BbIOOp ymoOHbIX. CocTaBieHUEe MPOrpaMMbl BBIUMCIECHUI (B BUIE IOCIEIO-
BaTEJIbHOCTU JCHCTBUI WM BbIpaxKe€HUs) JUIS Pa3IUYHBIX CUTYallUii, TPEOYIOIIMX
HaXOXJEHUS HEU3BECTHON BeJUuYMHBI. OrpeaejeHue TMOpsiaKa AEUCTBUIA B Bblpa-
KEHUU.

OTHOLWeHus MeXay BeJiImYnHamum

Coaepxkanue. OJHOPOIHBIE M HEOMHOPOIHbIE BEIUYMHbBI. OTHOIIEHUSI MEXITY
OJHOPOIHBIMU BEJMYMHAMM: PABEHCTBO-HEPaBEHCTBO (OOJbIIEe-MEHbIIIE), pas-
HOCTHOE (0oJibllIe-MeHbIIIe Ha...), KpaTHOCTU (OOoJjblie-MeHbIIe B... pa3), LeJI0ro u
yacreit. Llemoe, cocrosiiiee M3 paBHBIX yacTeil. [lejeHune Ha paBHBIe yacTu. [omm.
BennunHBI Kak XapaKTepUCTHKM Pa3INYHBIX 00beKTOB. OmucaHue BeJIuduuH. K3-
BECTHbIE ¥ HEM3BECTHbIC BeJIMUMHBI. AHaIU3 TeKCTOB. TekcToBas 3amadya, ee CTpO-
€HMe: BeJIMYMHBI M OTHOIICHUS MEXIy HUMM, MCKOMas BeauuuHa. [Ipencrasie-
HUE OTHOIICHWI MEXIy BEIWYMHAMU CTPEJIOYHBIMU CXEMaMM M 4YepTeXaMH.
Cronbuateie AuarpaMmbl.

BpeMms: mIMTENBHOCT U MOMEHTEI.

IIpouecchl 1 mepeMeHHble BequunHbI. COOBITHSI, Ha KOTOpbIE Pa30MBAIOTCS
MPOIIECChl, XapaKTepUCTUKU COObITHI. HekoTopble cTaHmapTHbBIE MPOLIECCHI: ABU-
KeHue (MmyTh (paccTosiHMe) W Bpemsi), paboTta (00beM pabOThl M Bpemsl), KyIUisi-
nponaxa (CTOMMOCTb M KOJIMYECTBO TOBapa), COCTaBJeHUE IIEJIOT0o M3 JacTeil (1ie-
JIoe M KoJu4ecTBO vacreil). Taonuubl. PaBHOMepHbIE U HepaBHOMEpPHBIE TpOlLieC-
chl. [IpsiMast TIpoIOpLMOHAIbHAS 3aBUCHMMOCTD BeIMUMH. [1pon3BoaHast BeJIMYMHA,
CBSI3bIBAIOIIAs] BOEAMHO IIEPEMEHHBIC BEJIMYMHBI, KaK ITOCTOSIHHAS XapaKTepUCTHU-
Ka paBHOMepHoro mpoiecca. CKOpOCTh paBHOMEpPHOro aBuxkeHus. [IpousBomu-
TeabHOCTh Tpyaa. Llena. @opmysa HpsiMOl MPONMOPIMOHAIBHON 3aBUCUMOCTHU
Y= K- X. CornacoBaHue eIMHMI. AHaJIu3 TEKCTOB: BBIACJICHUE OMUCAHUI TPO-
1IECCOB, COOBITUII M WX XapaKTepUCTUK. [IpencTaBiecHKre MPSIMOI TTPOIOPIIMOHAIb-
HOU 3aBUCHMOCTH: TAaOJUIILI M TPSIMOYTOJBbHUKM. PellleHrWe TeKCTOBBIX 3amady B
HECKOJIbKO IEMCTBUI C OXHOPOAHBIMM M HEOTHOPOMIHBIMHM BEIMYMHAMMU.

OcHoBHbIE CNOCOOBI JeiicTBUil. BbineneHue omucaHuil BEJIMYMH M OTHOIIE-
HUI MeXIy HUMM B TeKCTax 3amad. MojeaupoBaHUE OTHOIICHUI MEXIy OIHO-
POIHBIMHM BEJTMYMHAMU C TTOMOIIBIO UepTexkeld (M3 OTpe3KOB M MPSIMOYTOJbHUKOB)
M CTPEJIOYHBIX CXeM M TaOJIMII.

CocraBjieHrd€e IIPOrpaMMbl PELIEHMS 3adadyd B BHIE IIOCJIEN0BATEIbHOCTH
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apudMeTUYECKUX OENCTBUII MIM MATEMaTUYECKOIrO BbIpaxeHus. Peanm3arus
nporpammbl pemenunsi. CoctaBieHHe 3aad IO 4YepTekaM, cXeMaM, TabJuiiaMm.
OnucaHue mpoleccoB ¢ momollblo Tabnui. [lpencraBieHue JaHHBIX B BUIE
CTOJIOYATHIX JAMArpaMM.

OneMeHTbl reoMeTpumn

Conepxanue. B3anmHoe pacriosioxkeHue MPeaMeToB B MPOCTPAHCTBE: BBIIIE-
HIDKE, CJIeBa-CrpaBa, MEXIy U TIp.

®opma mnpeameroB. ['eomerpuyeckue durypbl. Touku u jaunHuu. [Ipsmasi, ot-
pe3ok. JlomaHasi nuHUs. 3aMKHYTbIe M He3aMKHyTble JuHUU. [Tnockue durypsl.
I'panunbl duryp. MHoroyrosbHuku. Kpyr u okpyxHocTb. [lepeceuenue naockux
¢gueyp. TeomeTpuueckue Tena U mnoBepxHocTu. Illap, ky0, mapamienenumnen,
npu3Ma, MUpaMuja, map, MWINHIAP, KOHYC. Passepmku eeomempuuecKux men.

Yron. CpaBHeHHe yriioB. Bumbl yrinoB (IIpsiMOii, OCTpBIi, TYIOI). YTOI MHO-
royroibHUKa. [IpsiMOyroibHUK, KBagpar. Bumbl TpeyroabHUKOB (MPSIMOYTONBbHBIN,
OCTPOYTOJIbHBIN, TYMOYrONbHbIN). Pazeepuymesiii yeon. CmedcHbvle U 6epmuKanb-
Hble yenvl.

T'eoMeTpuueckre BETWYWHBI UTMHA, IUIONIAAb, O00beM. EXWHUWIIBI JIMHEL.
HnuHa nomaHoi suauu. [lepumerp MHOTOyroibHUKa. [lepumerp TpSIMOYTOJIBHU-
ka (kBampata). PaccrosiHme Mexmy Touykamu Ha TutockKoctu. LleHTp, pammyc w ou-
aMmeTp okpyxHocTtu. [lnomanu miockux ¢uryp. EnmHunsl miomanu. Ilnomans
npsimoyrojibHuka Mamepenue yrion. TpaHcnopTup.

OcHoBHbIe cnoco0bl aeiicTBuii. OmnucaHue ¥ MOJEJIUPOBAHME CHUTyalUi
Pa3TMIHOTO PACITOJIOKEHMS TIPEIMETOB OTHOCHUTEIBHO NPYT IpyTa.

PacnoznaBanue Qopmbr duryp. CpaBHeHUE TeoMeTpuUiyecKux QUryp To
dbopme. Ompenenenve GhopMbI MpeaMETOB OKpyXkaroliero mupa. M3rorosieHue
(KOHCTpyMpOBaHUE) MOJEIN TeOMETPUUYECKUX (PUTyp, MpeodpasoBaHUE MOJAEEH.

BrisiBieHre reoMeTpUyYecKUX BEJIMYMH B KUTEHCKUX CUTYallUsIX, MpeAMeTax
OKPYXaIOIero MMpa.

W3mepeHne reoMeTpUYeCKMX BeJWYMH pa3HBIMU criocobamu. [Ipsmoe
“3MepeHue JUIMH JIMHUNW U TUTomaneil puryp (HemocpenCcTBEHHOe «yKJIaabIBaHUe»
€AVMHWIbI, <«yKJIaAblBaHWE» EIUHULBI C TPEeABAPUTEIHHON MeperpynmnupoBKOit
yacTeili o0bekTa). Bbruucienue no ¢opmyiaam. M3MepeHue BeIWYUH C MOMOIIBIO
WHCTPYMEHTOB (JIMHEWKM, TPAaHCIOPTHUPA).

MpumepHoe TemaTnyeckoe rJiaHMpoBaHuUE K Kypcy
«MartemaTtuka»
1 KJIACC (4 u x 33 Hep. = 132 v)

Mpu3Hakm npepgmeToB (4 u)

3amaya moucka npeametoB. [IpusHaku nipenmera: 1UBeT, dopma, pasmep.
OnucaHue TNpeAMETOB MO Mpu3HakaM. PaBeHCTBO (OAMHAKOBOCTb) M HEPABEHCTBO
(paznuume) MpeaMeToB IO MpU3HaKaM.

MpocTpaHcTBEHHble npeacTtaBneHua (6 4)

BsaumHoOe pacmosiokeHue MpeaMeTOB B IIPOCTPAHCTBE: CBEPXY, CHU3Y, ClieBa,
cnpaBa, Mexay. Touku u quHuu. Ilpsimasi, orpe3ok. JlomaHast tuHus. 3aMKHYTbIe
W HE3aMKHYTbIe JUHMU. ['paHULIbl TJIOCKUX (UTYD.
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BenuuunHbl (8 u)

YTouHeHUe TpeACTaBIeHUIl O pa3Mmepe: UIMHA, TUIONIAAb. YTOUHEHUE Hepa-
BEHCTBA: OTHOIIIEHUE «OoJibllle-MeHbIIe». BenuumHa. O6bem (eMKocTh). Macca.
CpaBHeHue rpynn mnpeameToB. ['pacduyeckoe momenaumpoBaHue (M300pakeHUE C
MOMOILBbIO OTPE3KOB) OTHOLIEHUII PaBEHCTBA U HEPaBEHCTBA.

YnopspaounsaHue BeNMUYUH (12 v)

VYnopsimounBaHue BeaWYWH. Bospacratomnive W yObIBalomIde PsIAbl BETUIWH.
[Mpeobpa3zoBaHue TMPEAMETOB: YBeIUYEHHE, YMEHbIIEHWE, COXPaHEHWE BETWYMH.
I'pacdmueckoe MomenTUpoOBaHUE PSIIOB BEJIMUMH (4epTex). BykBeHHbIE 0603HAYEHUSI
BEJMYMH. 3HAKU «=» (PaBHO), «#» (HEpaBHO), «>» (0ojble) U «<» (MeHbIIe). 3Ha-
KOBOE MOJIEIMPOBaHME OTHOILEHWI paBeHCTBA M HepaBeHCTBa ((hopMyibl BuUaa:

Yucna n uamepeHme BenndmH (10 u)

HemocpencrBeHHoe M omocpenoBaHHOE CpaBHEHME BEJIWYMH. 3amada BOCIIPO-
WU3BeIeHUs] BEMYMHBI (ITOCTPOCHME BETMYWHBI, PaBHOU 3amaHHOl). M3mepeHue n
MOCTPOEHUE BEJMUMHBI C TMOMOIIBIO MEPKU U 4ucia (ONnepaTOpHbIA acreKT Yuc-
Ja). 3HaKoBoe M rpacuyeckoe MOICIMPOBAHUE ACHCTBUIN MOCTPOCHUS U U3MEpe-
Hus BennuuH. [peacraBaeHue uncen MeTkamu. M3aMepeHHe BEIMUYUH C IMOMOIIbIO
CJIOB CUMTAJKM (TIOPSIIKOBBIN acrekT yucia). CBOMCTBa HATypaJdbHOTO psiia 4u-
cen. YucnurenbHble. Lludpsr.

Yucnosaga npamasa (7 u)

[TocTpoeHue 4yucioBoil MpsiMOil (BbIOOP Hayajia, HAINpaBJCHUS M IIara).
[pencrasienre 4yucesl B BUAE TOYEK M OTPE3KOB Ha 4YUCIOBOM mpsiMoit. Ilpembi-
nyliee W Tocienyloliee Jucia.

CpaBHeHue uucen (10 u)

MopaenupoBaHue OTHOIIEHUS HEpaBEeHCTBAa BEJUYUH (OOJibllie-MEHbIE) Ha
yucaoBoit mpsiMoii. CpaBHeHHMe 4ucesl. YMceino Kak pe3yabTaT M3MEPEeHUsT BeJIMYU-
HbI — YMCJIOBOE 3HAYEHWE BEJMUYMHBI (KOJMUYECTBEHHBIN acleKT 4YMcia). 3aBUCH-
MOCTb YHMCJIOBOTO 3HAUEHUSI BEJIMUMHBI OT BbIOOpa MepKu. MMeHOBaHHBIC 4mCIIa.
CraHgapTHbIE €IMHUIbLI U3MEPEHUS] M CYETa.

Pa3HocTHOe cpaBHeHue Benn4uH. CnoxeHue u BblYUTaAHME 4HUcen
(24 v)

3amavya ypaBHUBaHUsI BeJIMYMH. Pa3HOCTh Kak XapaKTepUCTHKA pa3inyus
YpaBHMBAEMbIX BEJIMYMH. YTOUYHEHHE HEpaBEHCTBA BEJIWYMH: Pa3HOCTHOE OTHOIIE-
Hue (OoJjblle-MeHblle Ha...). ['paduueckoe mMonesMpoBaHUe Pa3HOCTHOTO OTHO-
meHust BeinuuH. CIOXEeHMe M BbIUMTAHME BEJIMUYMH KAK YBEJIUUEHUE UM YMECHb-
LIEHUe OJHOW BEJMYMHBI Ha HEKOTOPYIO APYTYIO.

MopenupoBaHue Pa3HOCTHOTO OTHOLUEHHUSI BEJIMYMH Ha UYMCIOBOM MPSIMOIA.
HaxoxneHue 3HaueHUs] pa3HOCTU MEXIY BEIWYMHAMM IO WX 3HAYEHMSIM C T0-
MOIIIbIO YMCIIOBOI TIpsiMoii. Pa3sHocTHOe oTHomIeHWe Mexmy uuciamu. CloxeHue
W BBIYUTAHUE 4YKcel. 3HAKU «+» (Tumoc) u «—» (mMuHyc). [Ipucuer u orcuer. Ciy-
yau CJIOXEHUS M BbIUMTaHMs (B mpenenax asaauaru). Yucmio 0.

O6o3HaueHne yncesn OykBamu. BoipaxkeHwus.

[Mpocreiiliie TEKCTOBbIC 3ala4d Ha Pa3HOCTHOE OTHOIICHWE BEJIMYMH (Ha-
XOXJICHUE OOJbIICH MM MEHbILEH BETMYMHBI).
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OTHOLWEeHUe «4acTen n uenoro» (24 u)

IIpenMeTHble AEHCTBUSI COCTABACHMSI BEJMYMHBI M3 4YacTeii W pa3OMeHUs] Be-
JMYMHBI Ha vacTu. OTHoIlleHUe «dyacTeil W 1enoro». I'paduyeckoe mMomenrpona-
HUE OTHOILIEHUS «JacTeil M LeJ0ro». JelCTBUS CIOXEHUS W BBIUMTAHUS BEJTMYNH
KaK JIECTBUS HAXOXICHUS IIEJIOTO IO 3aJaHHBIM YacTSIM M COOTBETCTBEHHO Yac-
TH TI0 3aJaHHBIM IICJIOMY U JPYTOil YacTu.

MogenupoBaHue OTHOIICHMSI «4acTeil M IIeJIOro» Ha 4uciaoBoit mpsiMoii. Coc-
taB uncen 4, 5, 6, 7, 8, 9, 10. CioxeHre U BbIYUTAHUE YUCEN B Ipeaeax Hecs-
tu. [IpocTeiilye TeKCTOBbIE 3ajaud Ha OTHOIIEHUE «dJacTeil W 1ejoro». Yucaa ot
11 mo 20.

Pe3epB 23 4

IIpenmeTtHbie pe3yabTaTnl M3ydyeHus Kypca «Marematuka» (1 Kiaacc):

— CIIOCOOHOCTb pasjinyaTh pa3Hbie MapaMeTpbl B OMTHOM IIpeaIMeTe M IPOU3-
BOJUTH MO HUM CpaBHEHHUE MPEIMETOB (B YaCTHOCTHU, pasiuyaTh IIomaab U dop-
My (urypnl, cpaBHUBaTh IUIOLIAAU TUIOCKMX (DUTYP C TOMOIIBIO pa3pe3aHusl Ha
YacTU M TEPerpymniupoBKU 3THUX YacTeil);

— CIIOCOOHOCTb MOJEJIMPOBATh PA3HOCTHOE OTHOIIEHME M OTHOIIEHUE «dyac-
Tell U 1LIEJIOTO» C MOMOIIBIO YyepTexka M (hOpMYII;

— CIIOCOOHOCTb OTMEPUTh BEJIMYMHY C MOMOIIbIO JaHHBIX MEPKM M 4YuCa,
U3MEPUTh BEJIUYUHY 3aJaHHOW MEPKOW U OMUCATh ITU NEUCTBUI C MOMOIIBIO
CXeMBbI U (HOpMYIT;

— CIIOCOOHOCTb CTPOUTH YMCIIOBYIO TPSIMYIO, BbIOMpasi MOAXOJSIINE HarpaB-
JIeHWe, Hayajo W 1ar;

— BBITMIOJIHEHUE C TIOMOIIBIO YMCIOBON MPSIMOM CpaBHEHMSI YMCEN, HAXOXKe-
HME CYMMBlI M PA3HOCTM YMCEJ I10 YKUCJIOBOU IPSIMOMN;

— BBIMOJHEHUE CIOXEHUS M BbIUMTAHUS 4ucea B mpeneiax 10 (Ha ypoBHe
HaBbIKA);

— CMOCOOHOCTh pellaTh 3alauyd Ha CJHOXEHWE U BBbIUMTAHUE B OJHO
JICVICTBUE;

— pa3IMuyeHue JUHUN U TIOCKMX (DUTYp, 3aMKHYTBIX M HE3aMKHYTBIX JTUHMIA.

2 KJIACC (4 u x 34 Hep. = 136 )

OTHOWeEHMNEe «4acTer u uenoro» (npoposmkeHune) (14 u)

PasHoCTh 1 MeHbIIAsI BEIMYMHA KAK YACTH OOJIbIIEI BeIMYMHBI. BhlumraHue
Kak JeiCTBME HAXOXICHUsI Pa3HOCTH 4YMCesl. 3agadyd Ha HaXOXICHUE Pa3HOCTU
BenunH. Crioco6 npubaBieHWsT M OTHUMAaHMsSI 4ucja 1o vactsaM. Tabauma ciio-
JKEHHSI.

TekcToBbIC 3aIa4yyl HAa OTHOIICHWE «JacTeil M LIEJOTO» M Pa3HOCTHOE CpaBHE-
HUE BEJIMYMH. 3amaud B ABA-TPU JICUCTBMS. AHAJIU3 YCIOBUS 3adauyd U MOICIUPO-
BaHUE BBISIBJICHHBIX B 3TOM aHajiu3e oTHolleHuil. CocTaBieHUE MO MOIEISAM
TEKCTOBBIX 3a/la4 M MaTeMaTHMYECKUX BBIPaXKECHUI.

VYpaBHeHus. PellieHue ypaBHEHUI CleaylOlIUX BUAOB: a +x =b, x +a =b,
a—x=b, x—a=hb.

CocTaBHble MMEeHOBaHHbIe Yyucna (9 u)

WsMepeHre BeIUMYMH I10 YAaCTSIM IIPU ITOMOIIM HECKOJIbKMX MepokK. CocTas-

Hble MMEHOBaHHbIE YMC/Ia (3HAYEHUS] BEJIUYMHBI OTHOCHUTEIBHO CHUCTEMbI MEPOK).
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Tabnanunasg ¢opma 3anmucu MMeHOBaHHBIX uucen. CIIOXeHHe W BbIYUTAHUE HMME-
HOBAHHBIX YHCE.

CpaBHeHUEe MMEHOBaHHBIX 4ucesl. CTaHOAPTHBIM U HEeCTaHIAPTHBIN CIOCOObI
M3MEPEHMST BEJIUUYMHbBI C MOMOILbIO CUCTEMbl MepoK. OcTaTok.

Mo3numnoHHbIe cucTemMbl cuucneHms (20 u)

3amaya BOCIIPOM3BEACHUSI BEJIMUYMHBI B CUTYallMM, KOTAA CYET MOXHO BECTH
TOJIbKO 10 ormpeneiaeHHoro yucia. OO0pazoBaHME OTKPBITOM CHCTEMBI TOIOJHU-
TeJbHbIX MepoK. CucreMbl cuucieHusi. OCHOBaAaHUE CHCTEMbl CUMCIICHHUSI KakK Ipa-
Hula cyeta. TabiuyHast hopma 3anMc MHOTO3HAYHOTO yKciia (paspsiiHasi Talbau-
1ma). MiaMepeHue BeIWYWH B pa3HbIX cucTemax cuucieHus. [losurnmonHas dopma
3aIMCU MHOTO3HauHOTo uucia. Ymcmo u uudpa. Ludpa 0. [pencraBieHne MHO-
TO3HAYHOTO 4YMCJIa B BUJAE CYMMBbI pa3psiIHBIX ciaraembix. M300pakeHue MHOTO-
3HAUHBIX YMCEJ Ha YMCJIOBOM npsiMoii. CpaBHEHHWE MHOTO3HAYHbBIX YMCeJl B OJHOM
U Pa3HbIX CUCTeMaX CUMCICHMS.

JlecaTuuHasi cucteMa cuyucieHus (cucteMa ¢ ocHoBaHueM 10) Kak 4yacTHBIM
ciTyyail TO3WIIMOHHON CHUCTeMBbI CUuCiIeHUsl. YTeHre MHOTO3HAYHBIX YUCEN B Jie-
CATUYHOI cucteme cumciieHust (B mpexaenax 1000).

CnoxeHue U Bbl4UTaHME MHOro3Hau4yHbIX Yyucen B
DEecAaTU4YHOM cucteme cumucneHma (35 u)

[MpuHIUTT MOPa3pSIAHOrO CIOXKEHUS W BbIYMTAHUSA uuced. TabiuuHas M TO3U-
LIMOHHAs («B CTOJIOMK») (DOPMBI 3aIMCU CIIOXEHMS W BbluMTaHUs uuces. CloxXeHue
U BBIYMTAHUE KPYIJBIX IECITKOB, COTeH, Thicssd. ClIOXEHME M BbIYUTAHUE YKCEN
0e3 mepexona yepe3 paspsna. CiaoxkeHHe M BbIYMTAHUE YHUCEN C IMEPEXOIOM depes
paspsia. OnpeneneHue KosuyecTBa LU®p (paspsiioB) B cyMMe M pa3HOCTU. [Ipuembl
YCTHOTO CJIOXKEHUSI M BBIYMTAHUS C MEepexoioM uepes paspsia B mpenenax 100.

YMHOXeHune u geneHume uucen (20 uv)

H3MepeHue BeIUMYMH C IOMOIIBIO IIPOMEXYTOYHOM MepKu. MojeaupoBaHue
JNEWCTBUI OTMEPUBAHUS M M3MEPEHUST BEJUUYMHBI C MMOMOIIBIO MTPOMEKYTOYHOMN
MEpKM Ha YHMCJIOBOU MpsMOil. YMHOXeHUe W jAejieHue uucena. Tabiauiia yMHOXe-
Hus Ha 2 n 3. YMHOoXeHue yncen Ha 1. [leneHue uuciaa Ha 1 u Ha ceOs.

AnemeHTbl reomeTpumn (14 u)

BykBeHHBIE 0003HAUYEHMSI TeOMeTpUuUecKuX GUryp (Touyek, OTpe3KOB, Joma-
HBIX JUHUI). [IMHaA JTOMaHON JIMHUU.

MHuoroyronbsHuku. [lepuMeTp MHOTOYTOJbHUKA.

VYron. CpaBHeHue yrioB. Buabl yrioB (mpsiMoil, OCTpblid, Tymoil). Yroa MHO-
royroibHUKa. [IpsIMOyTOTbHUK, KBaapar. BUmbl TpeyrodbHUKOB (IPSIMOYTONBHBIN,
OCTPOYTOJIbHBIN, TYIOYTOJbHBIN).

Pe3epB 20 4

IIpenmeTHble pe3yabTaTbl U3yuyeHHsl Kypca «Marematuka» (2 Kjacc):

— CITOCOOHOCTh CpPaBHUBaTh MHOTO3HAYHbIE YMCJIa B ONHOW CUCTEME CUMCIIe-
HUSI, TIPEICTaBISITh UX B BUAE CYMMBI Pa3psiIHBIX CllaraeMbIX;

— ytenne (<1000) 1 3amMch MHOTO3HAYHBIX YKMCEJ B NECITUIHON cHUCTeMe
CUMCJICHUS; 3aMTUCh MHOTO3HAYHBIX YMCET B CUCTEMax CUUCIEHUSI C OCHOBaHUEM
MeHblie 10;

— BOCIIPOM3BEACHUE MO MaMSATU Pe3yJbTaTOB TAOJMUHBIX CIY4aeB CJIOXEHMS
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U BBIYMTAHUSI,;

— BBINOJIHEHUE YCTHBIX BBIYMCIEHUI Ha CIOXEHWE M BbIYMTAHUE YHUCENT B
npenenax 100;

— BBIMOJIHEHUE AJTOPUTMOB CJIOXEHUS! M BBIUMTAHMSI MHOTO3HAYHBIX YMCET;

— CIIOCOOHOCTh pelllaTh 3aja4d Ha OTHOIIEHWE «JacTeil M IeJOoTO» W pas-
HOCTHOE CpaBHEHUWE BEJWYWH (B OMHO-IBA NEHCTBUS);

— CJIOKEHUE W BBIYMTAHWE MMEHOBAaHHBIX uuces (6e3 mepeBoma eIMHMIL);

— CIIOCOOHOCTh pelllaTh YpaBHEHUs Buma: a +x =b, x +a =b, a — x = b,
X—a=b,

— CIMOCOOHOCTh 1O CXeMe OTMEPUTh BEJIUUYMHY, MCIOJIb3YSl MPOMEXYTOUHYIO
MEpKy, M3MEpPHUTh JaHHYIO BEJIUYMHY C TIOMOIIBIO TPOMEXYTOYHOUW MEpKU U
TIPENCTaBUTh Pe3yIbTaT U3MEPEHUsI B BUIE CXEMBI,

— BBIMIOJIHEHUE YMHOXEHUSI M JEJCHUSI YMCET C TIOMOIIbIO YMCIOBON MPSIMOIA;

— CMOCOOHOCTb BBIYMCIISTh JUIMHY JIOMAHOW JIMHUM, TIEPUMETP MHOTOYTOJIbHUKA;

— pa3nuyueHue BUIOB YIJIOB U TPEYrOJbHUKOB.

3 KJIACC (4 4 x 34 Hepn. = 136 v)

YMHOXeHue n geneHue 4yucen (25 u)

IMepeMecTUTENIBHOE CBOMCTBO YMHOXEHHUSI. YMHOXEHUE CYMMBI M Pa3HOCTH
Ha 4uciao. YMHoXeHMe u naeneHue Ha 10. Tabnuiua ymMHOXeHHUSI. YMHOXEHUE
yyclia Ha MPOU3BENCHME. YMHOXEHHME M [eJIeHUe Ha pPa3psiiHble CAMHULIbL.
JeneHue CyMMbl MM PAa3HOCTM Ha 4yucio. [lejeHue 4ucia Ha MPOU3BEICHUE.
BerunciaeHusi ¢ IMOMOIIBIO CBOMCTB YMHOXEHHMS W JeJieHUs. YMHOXEHUE |
JieJIeHe IBy3HAYHOTO YKCia Ha OMHO3HAYHOE.

JleneHre ¢ OCTaTKOM.

Pemienve ypaBHeHUIi clenylolmMX BUAOB: a - x =b, x:a =b.

Llenoe, cocrtosiliee M3 paBHbIX 4YacTen (15 u)

HCJTOC, COCTOALLEEC M3 paBHLIX yacTei. 33.)13.'{3. HaxXoXIE€HUA 1EJI0ro, €CiIu
M3BECTHBI YacTh W YUCJIO Takux 4acteil. CBI3b YMHOXEHUA CO CIIOKECHUECM. 3a£[a—
4ya HaxoXAC€HHA 4YaCTu, €CJIM MU3BECTHLI LEJI0€ U YHMCJIO pPaBHBIX yacTei. ﬂeHeHI/Ie
Ha paBHBIC 4YaCTu. ﬂ,OJII/I. 3aﬂaqa HaxXOXICHUA 4YHrCjia paBHBIX ‘-IaCTCﬁ, €CJIn U3BC-
CTHBI LIeJJO€ U OAHa TakKasd 4acCThb. HpOCTeFILLU/Ie TEKCTOBLIE 3aJa4yM Ha 1I€J0€, COC-
TOsIIllee M3 paBHBIX YacTeid.

KpaTtHoe cpaBHeHMe Benu4iuH (12 u)

OTHOIIIeHNEe KPaTHOCTU BeTWYWH (OOJble-MeHbIIe B...). YBeIWYeHUE U
YMEHbIIIEHNE BETUYUHBI B HECKONBbKO pa3. OTHOIIEHWE KPAaTHOCTU MEXIy 4ucIa-
MU. YMHOXEHNE U AeJieHUWe KaK YBeJIUYeHUe WU yMEHbIIEHUE YUCIa B HECKOJb-
Ko pa3. HaxoxneHue, Bo CKOJIBKO pa3 OJHO YMCIO OOJbllIEe WM MEHbLIE APYIroro.
ITpocreiillie TEKCTOBbIE 3aJauu Ha OTHOILEHWE KPATHOCTU BEJIUYMH.

Cronbuatele quarpaMMbl.

YMHOXeHue MHOro3Ha4yHoro 4ymcrsia Ha ogHo3Ha4Hoe (20 u)

Pa3BepHYTHI CcOCO6 YyMHOXEHMS MHOTO3HAYHOIO YMCJa Ha OJZHO3HAYHOE
(pa3ioxeHre MHOXMMOIO B CYMMY pa3psiiHbIX ciaraeMbix). CBelpeHME YMHOXe-
HUsI MHOTO3HAYHOIO YHMCJIa Ha OJHO3HAYHOE K YMHOXEHMIO OJHO3HAYHBIX YHUCENT
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U paspsaaHbiX equHul. CTaHOApTHBIA aJrOpUTM YMHOXEHUS MHOTO3HAYHOIO YKC-
Jla Ha OJHO3HAauYHOe (YMHOXEHHE «B CTOJOUK»).
OnpeneneHure Koauyectsa LUGpP (pa3psiaoB) B MPOU3BEACHUM.

AHann3 v pelleHue TeKCTOBbIX 3apad (28 u)

OnHOpPOAHbIE U HEOAHOPOAHBIE BEJUYMHBL. JeicTBUS ¢ UMEHOBAaHHBIMU YUC-
samMu. BenwuwHBI KaK XapaKTePUCTUKU Pa3IUIHBIX 00BbeKTOB. OmucaHus Beu-
YuH. M3BECTHbIE U HEM3BECTHbIC BEJIMYMHBI. TEKCTOBas 3agaya, €€ CTPOCHUE: Be-
JIMYUHBI U OTHOLICHUSI MEXAy HMMHU, MCKOMasi BeauurHa. MoaenupoBaHue OTHO-
LIEHUI MEXIy ONHOPOAHBIMU BEJIMYMHAMMU C IOMOLIBIO YEPTEXKEH M CTPETOYHBIX
CXEM.

CocTaBjeHMEe MaTeMaTUYECKUX BBIPAXEHUI MO yepTexam u cxeMam. [lops-
IOK JCHCTBUIA. 3HAUYCHUE BHIPAKCHMSI.

CocraBieHue 3amady Mo yeprexam U cxemam. PerieHue 3amady B HECKOJIBKO
NEACTBUI C OLHOPOAHBIMU BEJMYMHAMMU.

Bpemst: mJIMTeTbHOCT 1 MOMEHTHI.

AnemeHTbl reomeTpumn (12 u)

[Mepumetp mpsimoyrombHUKa (KBampara). Mi3mepenue yrinoB. TpaHcrmopTup.
Pa3zsepuymutii yeon. CmedsicHvle u eepmukanvhvle yenvl. PacctosHue Mexmy
Toukamu. LleHTp, paguyc ¥ AMamMeTp OKpPYKHOCTH.

PesepB 20 u
IIpenveTHbie pe3yabTaThl M3yueHusi Kypca «Marematuka» (3 Kiacc):

— BOCTIPOU3BEICHUE IO MaMSITU Pe3yJbTaTOB TAOJIMUYHBIX CIy9aeB YMHOXKE-
HUSL U JEJICHMUS;

— BBITIOJIHEHUE YCTHBIX BbIUMCIeHMM B mpenaenax 100;

— BBINOJIHEHNWE BCEX AEMCTBUI ¢ MMEHOBAHHBIMU YKCIAMM;

— CIIOCOOHOCTb pellaTh YpaBHEHUsI Buaa: a - x = b, x.a =b, a:x = b,
x:a=b;

— CIOCOOHOCTh aHAIM3WPOBATH 3aJaud C ONHOPOAHBIMU BeIUUYUHAMU
(BBIOEIATH OMKMCHIBAEMBIE B TEKCTE BEJMYMHBI M CBS3BIBAIOLINE MX OTHOLICHUS) U
MOIEIMPOBaTh Pe3yJbTaThl aHAIM3a Ha MOIE/SIX (YepTexkax M CXemax);

— CIIOCOOHOCTb YUTATh YEPTEXKM M CXEMbI, BBIMOJIHSITH MO0 HUM BBIYUCIICHMS;

— CITOCOOHOCTh COCTaBJISITh BBIPAKEHMsI O YepTeXaM U CXeMaM, BBIYUCIISTH
3HAYEHUST YUCIOBBIX BBIPAXXEHWI, WCITOJB3YsT TpaBWJIa TOPSIIKAa BBITIOJTHEHUS
apudmMeTnIecKnX AeWCTBUI, BBIYUCIATH 3HAYEHUS] OYKBEHHBIX BBIPAKEHWI TIPU
3aJaHHBIX 3HAYEHUSIX OYKB;

— CIIOCOOHOCTb CTPOMTH OKPYXKHOCTh (KDPYI) C IMOMOIIbIO LIMPKYJIS;

— CIIOCOOHOCTb M3MEPUTh YroJl C TMOMOIIbIO TPAHCIIOPTHUPA.

4 KJIACC (4 4 X34 Hen. = 136 v)

YMHOXeHue n geneHme MHOro3Ha4HbiX yucen (35 u)
MHOF03Ha‘IHHe qyucaa: paspdaabl U KjiacCChbl. qTeHI/IC MHOT'O3HAQYHbIX YUCEJI.
YMHOX€EHNE MHOTO3HAYHBIX YHUCCJI, PA3JIOKEHUE MHOXMUTEJIAA B CYMMY pas-

PAOHBIX Cl1ara€MbIX. Onpez[eneHHe KOJIM4YECTBaA I_[I/I(I)p B IIPOU3BCACHUN. CTaHI[apT-
HBI aJTOPUTM YMHOXEHMSI MHOTO3HAYHBIX YMCesl (YMHOXEHME «B CTOJIOMK»).
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OrnpenesieHre YaCTHOTO Ha OCHOBAHUU CBSA3UM MEXIY YMHOXCHUEM U NEJICHU-
eM. [Ipukuaka M oKpyrjeHUEe KakK OIepalliu, BXOISAIIME B aJlfTOPUTM JeJICHUS.
BrinonHeHue aeneHus] Ha OCHOBaHUM TMPUKUIKU C MOCAEAYIOIIeil MPOBEepKOi Mmo-
JIY4EHHOTO YacTHOro yMHoxeHueM. OmpeneieHue KojuyecTBa LUGpP B YaCTHOM.
CraHAapTHBINA aJTOPUTM JeeHUs (IeIeHrue «B CTOJOMK»). Ciydan JOeIeHUs MHO-
TO3HAYHOTO YHMCJIa HAa OJHO3HAUYHOC W MHOTO3HauyHOoe 4uciao. CIoXHBIC clydyan
JIeJICHUSI: HYJIM B JI€JIMMOM W YaCTHOM.

Bbluncienue 3HaueHUII YMCIOBBIX BBIPAXKEHMII ¢ MHOTO3HAYHBIMU YMCIIAMMU,
cozepXaliux BCe YeThIpe apudMeTUUecKUX AeiCTBUS.

Mpamaa nponopunoHanbHaag 3aBUCUMOCTb BeJIM4UH (30 u)

ITpouiecchl M nepeMeHHble BeaWYMHbI. COOBITHUSI, HA KOTOpble pa3doMBaIOTCs
MpOLIECChl, XapaKTepUCTUKU cOObITUiA. [IpenBapuTebHbIil aHAIU3 TEKCTOB: BbISIB-
JIEHUE OINUCAHUI MPOLIECCOB U MX MEPEMEHHBIX xapakTepuctuk (Y u X), Bblaene-
Hue coObiTuii. Tabnuubl. HekoTtopble craHgapTHbIE Mpoliecchl: aABUxeHue (Y —
MNyTh WIN paccrosHue, X — BpeMms), pabota (Y — oOobem paboTel, X — Bpems),
KyIuiss — npoaaxa (Y — cToMMOCTb, X — KOJMYECTBO TOBapa), COCTaBICHHUE 1IeJIO-
ro u3 yacreir (¥ — uenoe, X — KOJMYECTBO YacTeil).

CBsI3b MeXIly MEepEMEHHBIMU XapaKTepUCTUKaMU MpoleccoB. PaBHOMepHble U
HepaBHOMepHbIe Tpoliecchl. [IpsiMasi mponopuuoHaibHas 3aBUCUMOCTb BEJIUYMH.
3amaun Ha TPSIMYIO TIPOTIOPIIMOHATEHYIO 3aBUCUMOCTD BEJTUUVH.

CpaBHeHHUe paBHOMEPHBIX TporeccoB. [IpousBonHas BennunHa K, CBSI3bIBAIO-
1asl mepeMeHHble BeIUMYMHbl Y 1 X, KaK MOCTOSIHHAsI XapaKTepucTUKa paBHOMEp-
Horo mnpouecca. CKOpOCTb paBHOMEPHOTo NBMXeHUs. [Ipou3BOAUTENBHOCTb TPY-
na. llena. YacTh Kak XapakTepuCTUKa OBICTPOTHI MOCTPOECHUSI LIEJIOT0 U3 PaBHBIX
yacteil. M3mepeHre Mpou3BOMHBIX BeduuuH. PopMyrina TpsMOil TIPOMTOPIIMOHAIb-
HOI 3aBUCUMOCTU Y = K - X.

Mnowaab NpAMoOyronbHUkKa (22 u)

M3meHeHMe TIOMaagd M JIMHBI OyMaxKHOU TIOJIOCKM B TIpOLIeCcCe €€ pa3Bep-
TeiBaHUs. [IpsiMast MPOMOPILMOHAIbHAS 3aBUCMMOCTb MEXIY ILIOIIANbI0 U UIMHOM
MPSIMOYTOJbHUKA IPU MOCTOSIHHOM InMpuHe. BpIOOp eauHMIl IUIOLIAmM TaK, 4YTO
ObI CBSI3b MEXIY IUIOLIAAbI0O M JIMHOM Obl1a HauboJjiee mpocToil. CBsI3b eIMHMII
JUIMHBI ¢ emuHuLaMu Tutomany. IlupuHa Kak MPOM3BOAHAs BeJIMYMHA, CBSI3bIBAIO-
mas IJIoanb C JUIMHOM MPsSIMOYroibHMKa. PopMyJjia MIOIaar MpsSMOYroJdbHUKA.

MopenpoBaHie COOBITHIT M3 paBHOMEPHBIX ITPOLECCOB C IMOMOIIBIO TPSIMO-
YTOJbHUKOB. PellleHne TEeKCTOBBIX 3ama4 B HECKOJBKO HEMCTBMII C OXHOPOIHBIMU
¥ HEOTHOPOMHBIMM BEIMYMHAMMU.

AnemeHTbl reomeTpum (15 u)

Ilepeceuenue naockux ¢ueyp. I'eomerpudyeckue Tena u moepxHoctu. Lllap,
Ky0, Mmapajjiefenurnen, npusMa, nupamuaa, map, UWIMHAP, KOHyc. Pa3BepTku re-
OMETPUYECKUX Tel.

TMpumenenune GoOpPMyIIBI IUIOIMAAN TIPSIMOYTOJBHUKA TSI HAXOXKIEHUS TIIOMIA-
nu duryp (paspe3aHue Ha 4YacTHM, Ha <«IIOAXOMSIIME» YaCTH W TeperpyrniupoBKa
atux vacteit) (16 1)
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OObIKHOBEHHbIE Apodu (10 u)

3adaua 6ocnpouzéedeHuUss 8eAUHUHbL 6 cayudae, Ko20a MepKa He YKAa-
Obleaemcs 6 geaudure yenoe uucao pas. Ilpomexcymounas mepka, cocmag-
Asrowas 004K KAK OCHOBHOU MepKu, mak u usmepsiemoli éeauvunsvl. OOblK-
Ho8eHHasi Opobb KAK 3anucbt cnocoba NOCMpoeHus: 8eAUHUHbL C NOMOULbIO
NpoOMeNCYMouHol MepKU, cocmaensrujeil 0oa0 OCHOBHOU. 3HameHamens U
uyucaumenv 0pobu. Ob6bIKHOGeHHas OpoOb KaK pe3yabmam U3MepeHUs Geau-
YUHbL ¢ NOMOULbH) 00AU OCHOBHOU MEpPKU (PAUUOHANBHOE HUCAO).

Haxoxncoenue opobu om uucaa u uucaa no e2o dpoou.

Pe3sepB 20 u

[MpenMeTHBIE pe3ynbTaThl M3ydeHMsT Kypca «Marematuka» (4 Kiacc):

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

— CpaBHEHUE MHOTO3HAYHBIX YHCEN,;

— BBINOJHEHUE YCTHBIX BBIYMCICHUU C¢ yuciaamu B mnpeaenax 100;

— BBITIOJIHEHUE CJIOKEHWSI, BBIYUTAHUS, YMHOXEHUSI U JeJIeHUsT MHOTO3HA4-
HBIX YUCE;

— CIIOCOOHOCTb COCTAaBJISITh BBIPAXKEHUSI MO YepTekaM U CXeMaM, BBIYUCIATDH
3HAYEHUsI YMCJIOBBIX BbIPAXEHWUi, MCIMOJb3ysl MpaBuUJia MOPSAKA BBITOJHEHUS
apudMeTUIeCKNX NEeUCTBUI, BBIYMCISATH 3HAYEHMS] OYKBEHHBIX BBIPAXKCHUM TIPU
3aJaHHBIX 3HAYEHUSIX OYKB;

— 3HaHUEe (GOPMYJIBI TIPSMOI TPOTIOPIIMOHATBHON 3aBUCUMOCTH W CIIOCO0-
HOCTb UCIIOJNB30BATh €€ MPU PElIeHUU TEKCTOBBIX 3a1ady;

— 3HaHue (GopMyJbl TUIOLIAAU MPSIMOYTOJIbHUMKA U CMOCOOHOCTb MCIOJb30-
BaTh €€ MpPU PElIeHUH 3a1ady;

— BBITIOJIHEHWE BCeX NEUCTBUN C MMEHOBAHHBIMM UYWCJIAMM, 3HAHME COOTHO-
IEeHNs MEeXIy eIWHUIIAMW JJTUHBI, TUIOIIaau, MAacChl, BpEMEHU, MEXIY eIMHUIIA-
MU JUTMHBI W TUTOIIAMIMN;

— CNOCOOHOCTh aHANIM3MPOBATH 3aauM (BBIAEJSTH OMUCHIBAEMbIE B TEKCTE
BEJIMUMHBI U CBSI3bIBAIOILME WX OTHOLICHUSI) W MOJEIMPOBATh Pe3yJbTaTbl aHAIU-
32 Ha Pa3IMUHBIX MOJEJSIX (YepTexkax, Cxemax, Tabaulax);

— CMOCOOHOCTh CTPOUTH OKPYXHOCTb (KPYT) C MOMOIIbBIO IIUPKYJIS;

— paznuyeHue JUHWN U TIOCKUX (UTYp, TEOMETPUYECKUX Tel U WX TOBEPX-
HOCTEMH;

— CIOCOOHOCTb MU3MEPUTh YroJl C MOMOUIbIO TPAHCIOPTUPA.

PeanuszoBath mnocTaBjeHHble LeadM W 3aJaYd MO MaTeMaTHKe YYHUTeJI0
MOMOT'YT:

1) y4eOHUKHU 11 KaXIO0ro roma oOydyeHMs:

2) Mertomuueckue rmocooust «O0yyeHne MaTeMaTHKe» (ISl KakKIoro Kjacca);
3) pabouue TeTpaau (I Kaxaoro Kjacca);

4) KOHTpOJIbHBIE PaOOTHI (I KaXKIOro Kijacca).
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