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1. IosicHuTenbHAA 3aMHCKa
Pabouas nporpamma coctaBieHa ¢ yueToM TpeOOBaHUI CIEAYIOUIMX HOPMAaTUBHBIX
JIOKYMEHTOB:
- ®enepanbHbiid 3aKk0H Poccuiickoit @eaepanmu ot 29.12.2012 1., Ne273-D3 "O6
oOpa3oBanuu B Poccuiickoit ®enepaunn". [Ipunsat I'ocynapcreennoit Jymoit 21.12.2012
r. Ono6pen Coserom deneparuu 26.12.2012 1.;
- @enepaibHbI rocy1apCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT HAYAIBHOTO 00IIEero
obpazopanus (IIpukaz MunucrepcrBa o6pazoBanus u Hayku PD Ne373 ot 06.10.2009r.
3apeructpupoBad MunucrepcTBoM rocturuu PO 22.12.2009 r., per. Nel7785, ¢
MOCIEAYIOUUMHI U3MEHEHUSIMU U TOTIOJTHEHUSMU );
-DerepanbHBIN TOCY1apCTBEHHBINA 00pa30BaTEeNbHBIN CTAaHAAPT HAYATBHOTO OOIIETO
o0pa3oBaHus 00yYaIONINXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 310POBbs (ITPHUKa3
Muno6puayku PO ot 19.12.2014 Ne 1598);
- CanutapHo-3nHAeMUoNIOrnYecKkre npasuia "CaHUTapHO-3UAEMHOIOTHYECKHE
TpeOOBaHUS K YCIOBHSM M OpraHU3allii 00ydeHUs B 00IIe00pa30BaTeIbHBIX
yupexaenusx. Canllun 2.4.2.2821-10", yrBepkaeHHbIX [ 1aBHBIM CAaHUTAPHBIM BpauoM
P® 29.12.2010r., 3apeructpupoBanbix B Muntocte PO 03.03.2011r. Ne19993;
-«CaHUTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUA K YCIOBUSAM U OpTaHU3aluu 00ydeHus u
BOCIIUTAHHSI B OPraHU3aIUAIX, OCYIIECTBISIOMNX 00pa30BaTENbHYIO e TEILHOCTD 110
aJIaTUPOBAHHBIM OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOTPAMMaM I 00YUAIOIIUXCS C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3710pOBbs» (YTBEPKI€HBI TOCTaHOBJIEHHEM [ 1aBHOTO
rocyapcTBEHHOro caHuTapHoro Bpaya Poccuiickoit @enepanuu ot 10.07.2015 Ne 26);
-IIpumepHas aganTupoBaHHasi OCHOBHAs 00111€00pa3oBaTeIbHAs IPOrpaMMa Ha4aJIbHOTO
0011ero 00pa3oBaHus 0OYUYAIOIIUXCS C 3aJCPIKKOM MCUXHUYECKOTo pa3BuTHs (BapuaHt 5.1);
-YcraB MOY «COIL Ne19y
-OcHoBHas o0pa3oBaTeNbHas MporpaMmma HayajabHOro ooiero oopazosanust MOY
"COIL Ne19"
-[Tonoxxenue 00 ananTupoBaHHOM padoueil mporpamme MOY «COII Ne 19»

AnanTtupoBaHHas paboyas mporpamma (Bapuant 5.1.) pazpaboTaHa ¢ y4eToM ICHXO0JIOro-
Hearornyeckoi XxapakrepucTuku ooyqaronmxcs ¢ THP.

Bapwanr 5.1 npegna3znavaercs:

e 1 0Oyuaromuxcs ¢ GOHETUKO-(hOHEMAaTHUECKUM UITH (POHETUUYECKUM HE0pa3BUTHEM
peuu (nanee — ®OH u ®H) — nucnanus, nerkas cTeneHb BRIPAXKEHHOCTH TU3apTpUH,
3aMKaHUs, pUHOJIAIIHS; ® JUIs 00yJaroIuxcs ¢ 00IuM Heopa3ButeM peur (nanee - OHP)
III pedeBoro pa3BuTHs, C HEPE3KO BHIPAKEHHBIM OOIIMM HEIOPAa3BUTHEM peuH (Jaee
HBOPH) IV ypoBHs pedueBoro pa3BuTus pa3inyHOro reHes3a, y KOTOPbIX UMEIOTCS
HapyILIEHNs BCEX KOMIIOHEHTOB SI3bIKa;

e /17151 O0y4aroUIMXCs ¢ HApYIIEHUSIMU YT€HUS U THChMa.

IIcuxosioro-negarornyeckas xapakrepucruka odyyarommuxcs ¢ THP
VY nereit c ®OH u ®H nabmonaercs HapyiieHue npoiecca GopMUpOBaHUS
POM3HOCUTENHHON CHCTEMBI POJIHOTO SI3bIKA BCIIEACTBUE 1€(DEKTOB BOCTIPUSATHS U
npousHomieHus Gonem. OTMevaeTcs He3aKOHYEHHOCTh ITPOLECCOB (hOpMHUPOBAHUS
apTUKYJIMPOBAHUS U BOCIPUATHS 3BYKOB, OTJINYAIOIINXCS TOHKMMH aKyCTHKO-
apTUKYJISTOPHBIMU IPU3HAKAMU: OTCYTCTBHE, 3aMEHBbI (KaK MPaBUJIO, 3BYKaMU MTPOCTHIMH 110
ApTUKYJSAIIH), CMEIICHUE, HCKaXEHHOE TPOU3HECEHNE (HE COOTBETCTBYIOIEE HOPMaM
3BYKOBOI CHCTEMBI POJIHOTO SI3bIKA).

OnpeaenstomuM Npru3HakoM (poHEMAaTHUECKOTO HEJOPA3BUTHS SBISETCS OHUKEHHAS
CHocoOHOCTH K u(pepeHIualnuy 3ByKOB, YTO HEraTUBHO BIIMSIET HAa OBJIAJICHUE 3BYKOBBIM
AQHAJIN30M.



@®H xapakrepuzyercs HapylmeHrueM GopMHUPOBaHUS (POHETUUIECKON CTOPOHBI peuu
(MCcKaXkeHHe 3BYKOB, 3BYKOCIIOTOBOM CTPYKTYPHI CJIOBA, IPOCOIMYECKUE HAPYIICHUS ), THOO
HapymeHneM (GOPMHUPOBAHUS OTJCIBHBIX KOMIOHEHTOB (DOHETHYECKOTO CTPOS peun
(3BYKOTIPOU3HOILICHUS WJIM 3BYKOIIPOU3HOIICHUS U 3BYKOCJIOTOBOI CTPYKTYPHI CIIOBA).
Taxue oOyuarommecs: Xyxe, 4eM UX CBEPCTHUKH 3alIOMUHAIOT PEYEBON MaTepual, C
OOJIBIIMM KOJMYECTBOM OIIMOOK BBHIMOJIHSIOT 3aaHMsl, CBSI3aHHbIE C aKTUBHOW peueBoit
JESATENbHOCTBIO.

O6yuarommecsi c OHP, HBOHP xapakTepu3yroTcsi 0OCTaTOYHBIMH SIBJICHUSIMU HEJIOPa3BUTHS
JIEKCUKO-TPAMMAaTHYECKUX U (POHETHKO-(DOHEMAaTHUECKUX KOMIIOHEHTOB SI3bIKOBOM CHCTEMBI.
VY Takux 00y4aromuXxcs He OTMEUYAETCs BBIPAKEHHBIX HAPYIICHUN 3BYKOITPOU3HOIICHHUS.
Hapymenus 3Bykoci0roBoil CTpyKTypbl CJI0Ba IPOSBISIOTCS B PA3JIMUHBIX BapUaHTaX
HCKQ)XEHHSI €r0 3BYKOHAIIOJIHAEMOCTH KaK Ha YPOBHE OTJEIBHOIO CJIOra, TaK U CJIOBA.
OtMmeuaercss He10CTaTOYHAas! BHATHOCTD, BBIPA3UTEIbHOCTh PEUH, HEUETKAs IUKIIMS,
CO3/aroIlKe BlieYaTieHue 00IIel CMa3aHHOCTH PeUH, CMEIIEHUE 3BYKOB,
CBU/ICTEIILCTBYIOIIEE O HU3KOM ypOBHE c(popMHUpOBaHHOCTH UG HEpEeHITPOBAHHOTO
BOCTIpUATHSA (DOHEM U SIBIISIOIIEECS BaXKHBIM IMOKa3aTelleM He3aKOHYMBILIETOCs Mpoliecca
dbonemooOpa3zoBaHus.

VY oOyuaromuxcst 0OHapy>KUBAIOTCS OTAETIbHbIC HAPYIICHUS CMBICIIOBOM CTOPOHBI PEeYH.
Jlexcuueckue omMOKH MPOSIBISIOTCS B 3aMEHE CJI0B, OJU3KUX 1O CUTYAIlNH, M0 3HAYCHUIO, B
cMelIeHny mpu3HakoB. OOydaroniuecs mioXo CHpaBIsSIOTCs C YCTaHOBICHUEM

CUHOHMMUYECKUX U aHTOHUMHUYECKUX OTHOLLIEHUH, 0COOEHHO Ha MaTepualle CJIOB C
a0CTpaKTHBIM 3HAUCHUEM.

HenocTraTouyHOCTD JEKCUYECKOTO CTPOSI PEUH MPOSBISAETCS B ClIEHU(DUUECKUX
cioBooOpazoBarenbHbIX ommnokax. [IpaBunbHo 00pasys cioBa, Hanboee ynoTpediasieMble B
pe4eBoii IPAKTUKE, OHU MO-TIPEKHEMY 3aTPYAHAIOTCS B IPOIyLIUPOBAHUH 00JIee PEIKUX,
MEHee YaCTOTHBIX BapuaHTOB. Hepopas3Butue cioBooOpa3oBaTebHBIX MPOLIECCOB,
MPOSBIISIOLIEECS MPEUMYILIECTBEHHO B HAPYIIEHUH HUCII0JIb30BAHUS HENIPOAYKTHBHBIX
CJI0BOOOpa30BaTeNbHbIX apPUKCOB, MPENATCTBYET CBOEBPEMEHHOMY (POPMHUPOBAHUIO
HABBIKOB IPYIITMPOBKH OJHOKOPEHHBIX CJIOB, 110100pa POACTBEHHBIX CJIOB U aHAIN3a UX
COCTaBa, 4TO BIIOCJIEICTBUH CKa3bIBAETCS HA KAUECTBE OBJIAJICHUS IPOTPAMMOM 110 PYCCKOMY
S3BIKY.

HenocraTounslit ypoBeHb chOPMUPOBAHHOCTH JIEKCUUYECKHX CPEACTB S3bIKa OCOOEHHO SIPKO
IPOSIBIISIETCS B IOHUMAaHUU U YHIOTpeOJIeHUH (Ppa3, MOCIOBUI] C IEPEHOCHBIM 3HAYECHUEM.

B rpamMmmMartudeckom oopMIICHHH PEUH YacTO BCTPEUYAIOTCS OIIHOKHN B YIOTPEOIeHUN
rpaMMaTH4ecKux (GOpM CIIOBa.

Oco0y10 CIOKHOCTB JIJIs1 00YYaIOIIUXCs MPEICTABIISIIOT KOHCTPYKIIMH C TPUIATOYHBIMU
MPEJI0KEHUSIMH, YTO BBIPAXKAECTCSI B MIPOITYCKE, 3aMEHE COI030B, NHBEPCHUHU.

JIekcuKo-TpaMMaTUUYECKHE CPECTBA SI3bIKA Yy 00yJaromuXxcsi cOpMUPOBAHBI HEOIUHAKOBO.
C o1HOM CTOPOHBI, MOKET OTMEYAThCSI HE3HAUYUTEIBHOE KOJIMYECTBO OLIMOOK, KOTOphIE
HOCSIT HEITOCTOSIHHBIN XapaKTep U COUYETAIOTCS C BO3MOKHOCTBIO OCYILIECTBIIEHHSI BEDHOTO
BbIOOpA MPHU CPaBHEHUU MPABUILHOTO U HEMPABUILHOTO OTBETOB, C APYroil — yCTONUYMBBIN
XapakTep omHrO0K, 0OCOOEHHO B CAMOCTOSATEILHOM PEeUH.

OTnuuuTeNnbHON 0COOEHHOCTHIO SIBISIETCS CBOEOOpa3e CBSI3HOM peun, XapaKTepu3yrolieecs
HapyILIEHUSAMH JIOTUUECKOU MOCIeI0BATEIbHOCTH, 3ACTPEBAHUEM HA BTOPOCTEIIEHHBIX
JIETAJISIX, MPOIMYCKaMH TJIABHBIX COOBITHH, ITOBTOPAMH OT/IEIBHBIX AMTU30/I0B TIPH
COCTaBJICHUH paccKa3a Ha 3a/IaHHYIO0 TeMY, 10 KapTHUHKE, IO CEpUU CIOKETHBIX KapTuH. [Ipu
paccka3bIBaHUM O COOBITHUSAX M3 CBOEH KU3HHU, COCTABICHUH PAacCcKa3oB Ha CBOOOJHYIO TEMY
C DJIeMEHTaMH TBOPUYECTBA UCTIOIB3YIOTCS, B OCHOBHOM, IIPOCTHIE MaJIONH(GOPMATUBHBIE
MPEI0KEHUSI.

Hapsny ¢ pacctpolicTBaMH yCTHOM peud y 00y4aromuxcss OTMEUAIOTCsl pa3HOOOpa3HbIe
HapyILIEHUs YTEHUS U NTMCbMA, TPOSIBIISIOIINECA B CTOUKHUX, TOBTOPSIFOLIUXCS,
crenupUIECKUX OMMUOKaX MPU YTEHUH U HA TIIChME, MEXaHU3M BO3HHUKHOBEHHSI KOTOPBIX



00yCJIOBJIEH HEIOCTATOUYHOU C(OPMHUPOBAHHOCTHIO OA30BbIX BBICIIMX MCUXHYECKUX
(GyHKLUH, 00eCIeUNBAIOIIMX IPOLIECCH YUTCHHS U MCbMa B HOpPME.

B ocHoBy peanu3zanuu APII(Bapuant 5.1) 3a/0:keHsl 11 depeHIHPOBAHHBIN 1
JeSITeJILHOCTHBINA U CHCTEMHBIH MOAXO0AbI.

JlesTenbHOCTHBIN OAX0/ 00€CIIEUMBAET CO3JaHUE YCIOBUM )i OOLIEKYJIBTYPHOTO U
JMYHOCTHOTO Pa3BUTHUS HA OCHOBE (DOPMUPOBAHUS YHUBEPCAIBHBIX YU€OHbBIX JeHCTBUI,
YCIIELIHOTO YCBOEHUSI CUCTEMbI HaY4HbIX 3HAHWM, YMEHUH U HABBIKOB, ITO3BOJIAIOIINX
IPOIOJKUTH 00pa30BaHUE Ha CIEAYIOIEH CTYIIEHH, COLIMAIbHON KOMIIETEHLIUHY,
COCTaBJIAIOLIEH OCHOBY COLMAIBHOM YCIIEIIHOCTH.

CucteMHbIH o1x0/ 00ecreunBaeT BO3EHCTBUE Ha BCE KOMIIOHEHTBI PEUYM IIPU OCBOCHUH
CoJepKaHUs IPEAMETHBIX 00sacTel, JOPMHUPOBAHUE PEUEBOTO B3aUMOICHCTBHS B €IMHCTBE
II03HABATEJILHOM, PErYIATUBHOW, KOHTPOJIBHO-OLUEHOYHOM U APYrUX (QYHKLHUH.
JuddepeHurpoBanHbIN MOAXO]] MPEANIOIATAET YUE€T 0COOBIX 00pa30BaTEIbHBIX
notpebHocteit ooyvarommxcs ¢ THP.

Oco0Oble o0pa3oBaTesbHbIe OTPpeOHOCTH 00yuaromuxcesi ¢ THP:

® BBISIBJICHUE B MAKCUMAJIbHO paHHEM IeproJie 00yueHHs JIeTel IpyIbl pucka (pu
HE00XOJUMMOCTH COBMECTHO CO CHELMATIMCTaMH MEIULIMHCKOTO NpOouIIsl) U Ha3HAUYECHUE
JIOrOneInYeCcKOM MOMOIIM Ha 3Tane 0OHapY)KEHUs MEPBBIX MPU3HAKOB OTKJIOHEHUS PEYEBOIO
pa3BUTHS;

® OpraHM3anys JOTroneIM4ecKoi KOPPEeKIUH B COOTBETCTBUH C BbISIBIICHHBIM HApYIICHUEM
nepes HayajaoM 00y4eHHUs B IIKOJIE; IPEEMCTBEHHOCTb COJCPKAHUS U METOJIOB
JIOLLIKOJIBHOIO M 7 HIKOJILHOTO 00pa30BaHus U BOCIIUTAHUS, OPUEHTUPOBAHHbBIX Ha
HOPMaJIU3aI1I0 UJIH MTOJIHOE IIPEO0JI0JICHHE OTKJIIOHEHUH pe4eBOro U JIMYHOCTHOI'O Pa3BUTHS;
® OCYILECTBJICHHE KOPPEKIIMOHHO-PA3BUBAIOIIETO [IPOLIECCa HE TOJIBKO Yepe3 CO/IEpKaHNe
HPEIMETHBIX U KOPPEKIIMOHHO-Pa3BUBaOLIEH 0bacTell U crenuaibHbIX KypcoB, HO U B
IPOLIECCEe JIOTONeInYecKo padboThl (MHANBUIYaIbHON/ TOATPYIIIIOBOM);

® CO3/1aHUE YCIIOBUH, HOPMATU3YIOIUX/KOMIIEHCUPYIOLINX COCTOSIHUE BBICILIUX
NCUXUYECKUX (DYHKIIMH, aHATM3aTOPHOM, aHATUTUKO-CUHTETUYECKOM U peryisTopHOU
JeSTEIbHOCTH Ha OCHOBE 00eCIeUYeHUsl KOMIUIEKCHOTO M0/1X0/1a IPU N3YYEHUH
00yYaroImuxcst ¢ pe4eBbIMHU HAPYIIEHUSIMH U KOPPEKIIMH ITUX HAPYIICHUH;

e obecrieueHue Npyu He0OXOJUMOCTH B3aUMOCBSA3b C MEAUIIMHCKUMU OPTaHU3aLUIMU JUIs
HOJYYEeHUs] KOMILIEKCa MEUIIMHCKUX YCIIYT, CIOCOOCTBYIOIIUX YCTPAHEHUIO MITH
MUHUMU3ALUU TEPBUYHOTO JedeKTa, HopMaIU3allud MOTOPHOMU cepbl, COCTOSHUS BbICIIEH
HEPBHOM AESITEIBHOCTH, COMAaTUYECKOIO 3/I0POBBS;

® BO3MOKHOCTD aJ[aNTallid OCHOBHOM 00111€00pa30BaTeNbHOM porpaMMbl IpU U3Y4E€HUN
coJiepyKaHusl y4eOHBIX MPEAMETOB 110 BCEM MIPEIMETHBIM 00JIACTSIM C YUETOM
HE00XO0/IMMOCTH KOPPEKLIUU PEeUYEBbIX HAPYLIIEHUH 1 ONTUMHU3AUN KOMMYHUKAaTUBHBIX
HABBIKOB YJallluXCsl;

¢ rOKOe BapbUPOBAHHME OPTaHU3AIMH [TpoIiecca O0yUeHUs TyTeM
paclIMpeHHsl/COKpaeHHsl COIeP KaHNs OTAEIbHBIX MPEAMETHBIX 00J1acTel, N3MEHEHUs
KOJINYECTBA YUEOHBIX YAaCOB M UCIOJIb30BAHUS COOTBETCTBYIOLINX METOAUK U TEXHOJIOT UM
® H/MBUyaJIbHBIA TEMI 00yUYEHHS U MPOJBHKEHUS B 00pa30BaTeIbHOM MTPOCTPAHCTBE IS
pa3HbIX KaTeropuit ooyqaroruxcs ¢ THP;

® [TOCTOSTHHBII MOHUTOPHUHT PE3yJIbTATUBHOCTH 00Pa30BaHUs U C(HOPMHUPOBAHHOCTH
COLIMAJILHOW KOMITETEHIIMH 00Y4aroIKXCsl, YPOBHS U AMHAMUKH Pa3BUTHS PEUEBBIX
IPOIIECCOB, UCXO/I U3 MEXaHU3Ma PEUeBOro Je(eKTa;

® [IpUMEHEHUE CIEeUaIbHBIX METOA0B, IPUEMOB U CPEACTB 0OYUEHHUSI, B TOM YHUCIIE
CHEIUAIN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTUHN, TUJAKTUYECKUX TOCOOUI, BU3YyalbHBIX
CPEeZCTB, 00ECTICYNBAIOIINX PEATTH3AIMIO «OOXOIHBIX ITyTEeH» KOPPEKIIMOHHOTO BO3ACHCTBUS
Ha peueBble MPOLECCHI, TOBBIMAOIINX KOHTPOJIb 32 YCTHON U MUCbMEHHON PEUblo;

® BO3MOXKHOCTb 00y4aTbCsi Ha JOMY W/WJIHM JUCTAHIIMOHHO MPU HAJTMYUH MEAULIMHCKUX
MMOKa3aHHUI;



e npo(uIaKTHKa U KOPPEKLKS COLMOKYIBTYPHOU U IIKOJILHOW Je3aJanTaluy IIyTeM
MaKCHUMaJIbHOT'O pacIIMpeHus: 00pa30BaTeIbHOIO IPOCTPAHCTBA, YBEJIMUEHUS COLUAIIBHBIX
KOHTAKTOB; O0Y4YEHHUSI YMEHHIO BHIOMPATh U IPUMEHATH a/IeKBaTHbIE KOMMYHHKATHBHbIC
CTpaTeruy U TaKTUKH;

® [ICUXOJIOTO-TIEAArOTMYECKOE COIIPOBOKICHUE CEMBU C LENbIO €€ AKTUBHOI'O BKIIFOUYCHHUS B
KOPPEKIIMOHHO-Pa3BUBAIOLIYIO PA0OTy ¢ peOCHKOM; OpraHU3aIMsl MaPTHEPCKUX OTHOLICHUH
C POIUTEISAMH.

[Iporpamma pa3paborana Ha ocHoBe CraHmapra ¢ Y4eTOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOIo Ipolecca, 3ajauu (OpMUPOBAHMS Y MIIAJILIErO
LIKOJIbHUKA YMEHUS YYUTHCS.

IIpennaraeMsplil Ha4aJIbHBIN KypC MAaTEMAaTUKH UMEET CIEAYIOLIUE HeJIH.

*PazButne y  oOyyaloImMXcs  IO3HABATEJNbHBIX  JCHCTBUW:  JIOTUYECKHX U
QITOPUTMUYECKUX (BKJIIOYAs 3HAKOBO-CUMBOJIMUYECKHUE), a TAaKXKe aKCHOMATUKY, (POpMUpPOBaHUE
AJIEMEHTOB CHUCTEMHOI'O MBIIUICHHS, IUIAHUPOBaHUE (IIOCJIEAOBATEIbHOCTh JEUCTBUN INpU
peleHuH  3ajiad), CHCTEMaTH3allul0 U  CTPYKTYpUPOBaHME 3HAHWM, MOJEIUpPOBaHHE,
QG epeHIMannio CYIIeCTBEHHBIX U HECYIIECTBEHHBIX YCIOBHIA.

*MareMaTu4eckoe pa3BUTHE MIIAJIIETO IIKOJBHUKA: MCIOJIb30BAaHHUE MATEMAaTHUECKHUX
IIPEACTABICHUM JUI OINHCAHMS OKPYKAIOUIEH JEHCTBUTEIBHOCTH B KOJMYECTBEHHOM U
IPOCTPAHCTBEHHOM  OTHOUICHHH; (OPMHUPOBAHUE CHOCOOHOCTH K  MPOIOJKUTEIHHON
YMCTBEHHOH JIEATEIEHOCTH, OCHOB JIOTUYECKOTO MBIIIICHHS, IPOCTPAHCTBEHHOTO BOOOPaKEHMS,
MaTeMaTHYeCKOM pedyd M apryMeHTaluH, CIIOCOOHOCTH pa3jivyaTh BEpHblE M HEBEPHbIE
BBICKA3bIBaHUS, JI€J1aTh 0OOCHOBAHHbBIE BBIBO/IBI.

*OcBOGHME HayalbHBIX MaTEeMaTHYECKUX 3HaHMH: (OpMUpOBaHME YMEHHs pelaTh
yueOHbIe M MPaKTUYECKHE 3a/ladyll MaTeMaTHYeCKUMH CPEJICTBAMH: BECTH MOUCK MH(OpMaLUU
(akToB, cxoicTBa, pa3nIMUMil, 3aKOHOMEpPHOCTEH, OCHOBaHMW JJIs YNOPAJOYMBAHHUS U
KJIacCU(UKALlMY, BAapUaHTOB); IMOHMMATh 3HAYEHHE BEJIUYMH U CHOCOOOB HMX H3MEPEHUS;
UCIMOJIb30BaTh apU(PMeTHUECKue CHocoObl JJI pa3pelieHHs CIOKETHBIX CHTyalud (CTpOUTH
npocTeiiliie  MaTeMaTHdecKue  MOJenH); padoTaTb € alrOpUTMaMU  BBIIOJHEHUS
apuMeTHUeCKuX JIeHCTBUH, pelIeHus 3ajad, MPOBEAECHUS MPOCTEHIIMX MOCTPOCHUH.
[TposiBISATE MaTEMATUYECKYIO TOTOBHOCTH K IIPOAOKEHUIO 00pa30BaHusl.

*BocniutaHue KPpUTUYHOCTH MBILIJIEHUS, UHTEPECA K YMCTBEHHOMY TPYyHLY, CTPEMIICHUS
HCIIOJIB30BAaTh MAaTEMAaTHYECKHE 3HAHUS B [IOBCETHEBHOM JKHU3HMU.

Takum o6pazom, npengaraeMblii Ha4YaJIbHBIM Kypc MaTeMaTHKH MPU3BaH BBECTH peOeHKa
B a0CTpaKTHBIM MUP MaTeMaTHUECKUX MOHSATUN U UX CBOMCTB, OXBAaTHIBAIOIINN BECh MaTepuall,
coJiepKalluiics B NMPUMEPHON Mporpamme no maremaruke B pamkax Cranpapra. [late emy
NIEPBOHAYAJIBHBIE HABBIKM OPHEHTAIMM B TOM YacTH PEAJbHOM JEMCTBUTEIBHOCTH, KOTOpas
ONMCHIBAETCS (MOJEIMPYETCS) C MOMOIIBIO ITUX IMOHATHI, @ UMEHHO: OKPYXalOIMi MUpP Kak
MHO’KECTBO (DOpM, KaK MHOXKECTBO NPEAMETOB, OTIIMYAIOUINXCS BEIMYMHOM, KOTOPYIO MOKHO
BBIPa3UTh YUCIIOM, KaK Pa3HOOOpa3ye KJIACCOB KOHEUHBIX PAaBHOUYMCIECHHBIX MHOXKECTB H T. M. A
TaKKe TMPEIJIOKUTh PEOEHKY COOTBETCTBYIOLIME CIOCOOBI TO3HAHUSA  OKpY’Karouen
JIEHCTBUTEIILHOCTH.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA
OcHoOBHas IUIAKTHYECKash UJes Kypca MOXKET OBITh BBIpAXKEHA CIIEAYIONICH (POPMYIION:
«4epe3 pacCMOTPEHHE YAaCTHOTO K MOHMMAHHMIO OOMIETO IS pelieHus dacTHoro». Ilpu stom
peOeHKy IMpenajaraeTcsi MOCTUYb CyTh IMpEAMETa 4Yepe3 E€CTECTBEHHYIO CBSI3b MAaTEMaTHKU C
OKpY’KaromuM MHPOM. Bce 310 O3Ha4acT, 4YTO 3HAKOMCTBO C TEM HJIM MHBIM MaTCMAaTHYCCKHUM
MOHATHEM OCYLIECTBIISIETCA MPU PACCMOTPEHUM KOHKPETHOM pEaIbHOM WM TICEBAOPEATbHOU



(yueOHOI) cHUTyalMH, COOTBETCTBYIOIIUN aHaIW3 KOTOPOHM IO3BOJSIET OOpaTUTh BHUMAaHUE
YUEHUKa Ha CYTh JIaHHOTO MaTeMaTH4ecKoro MoHATHS. B cBoio ouepenp, Takas akIEHTYaus
AT BO3MOXKHOCTH JTOOUTHCS HEOOXOIUMOTO YpPOBHS 0000IICHHN 0€3 MHOTOYHCICHHOTO
paccMoTpenust yactHocteld. Hakonel, moHMMaHue OOIMIMX 3aKOHOMEPHOCTEH W 3HaHHE OOIIMX
MPUEMOB PEIICHUSI OTKPHIBAET YUYEHUKY IMYTh K BBITOJIHEHHUIO JAHHOTO KOHKPETHOTO 3aJaHus
Jake B TOM cJIy4yae, KOrjia ¢ TaKOTo THIIA 3a/IaHUsIMU €My He MPUXOIUIOCH €Ille CTATKUBATHCS.

JIOruKO-IUJAKTHYECKOW OCHOBOM pealM3alliid TEepBOM YacTh (OPMYINBI  SBISETCS
HEMOJIHAs UHIYKIUS, KOTOpasi B KOMILJIEKCE C LIeJIeHANpPaBICHHON U CUCTEeMAaTHYecKoi paboToi
1o (OPMUPOBAHUIO Y MJIQJIINX IIKOJIHHHUKOB TAaKUX MPUEMOB YMCTBEHHOU JEATEIHLHOCTH, KaK
aHaJIU3 U CHHTE3, CpaBHEHHUE, KiaccuuKalus, aHauorus u o000IIeHue, MPUBEAET YUYCHHKA K
CaMOCTOSITEIILHOMY «OTKPBITHIO» HM3y4aeMOro martemarmueckoro (akra. Btopas ke dacTh
dbopMyIibl HOCUT JAeNYKTUBHBII XapakTep U HampaBjieHa Ha (OPMUPOBAHUE Y YUAIIUXCS YMEHUS
KOHKPETU3UPOBATh MOJYyUYCHHbBIE 3HAHUS U IPUMEHSTh UX K PEHICHUIO MMOCTaBICHHBIX 33]1a4.

OTIUYUTENBbHON YepTOi HACTOSIIEr0 Kypca SIBISIETCS 3HAYUTENbHOE YBEIMYEHUE TOM
pOJIM, KOTOPYIO MBI OTBOJAMM HM3YYCHHMIO T€OMETPHUUYECKOTO Marepuaia U M3y4YCHUIO BEIUYMH,
YTO OPOJAMKTOBAHO TOM TPYIION MOCTaBICHHBIX MLeNei, B KOTOPBIX 3aTpParuBaeTcs CBS3b
MaTEMaTHUKH C OKPYKAIOIIMM MUPOM. be3 ycusenus 3Tux copepx aTebHbIX JUHUN HEBO3MOKHO
JOCTUYb YKa3aHHBIX 1IeJIeH, TaKk KaKk peOSHOK BOCIPUHUMAET OKPYKAIOIIUNA MUp, IPEKIE BCETO,
KaK COBOKYITHOCTh PEANBHBIX MPEAMETOB, HMEOMUX (opMy W BennduHy. M3ydeHuwe xe
apuMeTUYEeCKOro Marepuana, OCTaBasCh CTEPKHEM BCETO Kypca, OCYIIECTBISIETCS C
BO3MOYKHBIM IMMapUTETOM TEOPETUUYECKOW M MPHUKIATHON COCTABIISIONINX, @ B BHIYMCIUTEILHOM
I1aHe 0c000e BHUMaHUE YJENIeTCs Coco0aM U TEXHUKE YCTHBIX BBIYUCICHUH.

Conepxkanue BCEro Kypca MOXKHO MPEACTaBUTh KaK B3aMMOCBSI3aHHOE Pa3BUTHUE ISATH
OCHOBHBIX COJIEP)KATCIbHBIX JIMHHH: apughmemuueckou, 2eomMempuieckou, GeluduHHOL,
aneopummuyecxot (0OydeHre pEmICHUIO 3a1a4) U uxgopmayuonnoi (padora ¢ naHaeiMu). Y0
K€ KacaeTcsl BOIPOCOB alreOpandeckoro Xapakrepa, TO OHU pPacCMaTPUBAIOTCS B JPYTHX
COJIEpXKATENBHBIX JIMHUSX, TTIABHBIM 00pa3oM, apu(PMETHIECKON 1 allTOPUTMUAYECKOM.

ApudmMernyeckasi JUHHUSA, TPEKJE BCEro, MPEACTABICHA MaTepUalIOM IO H3YYEHHIO
ymcen. Yucna u3ydaroTcss B TaKOM MOCIEA0BAaTENbHOCTU: HaTypaybHble yuciaa oT 1 no 10 u
yrcno 0 (1-e monyronue 1 xmacca), uensie uncia ot 0 1o 20 (2-e monyroaue 1 xiacca), messie
gucna ot 0 1o 100 u «kpyrasie» uncia no 1000 (2 xmacc), nensie yucia ot 0 mo 999 999 (3
kiacc), uensie yucna ot 0 go 1 000 000 u apobuble uncia (4 kiaacc). 3HAKOMCTBO € YHCIaMHU
KJlacca MWJUTMOHOB M Kjacca MWUIMApAoB (4 kiacc) 0OOYyCIOBIEHO, C OIHOW CTOPOHBI,
noTpebHoCcTIMU Kypca «OKpyKarouuii Mup», NpU H3YyYEeHHH OTIENbHBIX TEM KOTOpPOTO
ydaimuecss ONepUpyroT ¢ TaKUMHU YHUCIaMH, a C APYrod CTOPOHBI, JKEJaHHWEM YIAOBJIETBOPUTH
€CTECTBEHHBIN IO3HABATEIbHBIH HMHTEpPEC Y4YalIMXCsi B OOJNACTH HyMepallid MHOTO3HAYHBIX
yucen. Yucna ot 1 10 5 u yncno (0 u3ydaroTcs Ha KOJIMYECTBEHHOM ocHOBe. Yuncna ot 6 g0 10
M3y4yaloTCsd Ha aJJUTUBHOW OCHOBE C OmMopoidl Ha uucio 5. Uucna BTOpOro JecsiTka U BCE
OCTJIbHBIC HATypaJbHbIC YMCIIA U3YYAOTCS HA OCHOBE MPHUHIIAIIOB HyMepalu# (MMCbMEHHOU U
YCTHOM) NECATUYHOW CUCTeMBbl cUuclieHus. J[poOHbIe uMciIa BO3HHKAIOT CHAdaja JAJsl 3alucu
HaTypaJbHOM JOJM HEKOTOPOW BenWYWHBEL. B mampHelmeM apo0h paccMaTpHUBaeTCs Kak CymMma
COOTBETCTBYIOIIMX JOJICH, U Ha 3TOH OCHOBE BBIMOJHAETCS MPOIEAYypa CpaBHEHUS APOOCH.
N3yuenne uymcen M UX CBOMCTB MPEACTABICHO TaKXKE€ 3aJlaHMSIMH HAa COCTaBIICHHE UYHCIIOBBIX
MOCIIEA0BATENHHOCTEN 10 3a/IaHHOMY TPaBUITy U Ha pacrio3HaBaHue ((HopMyIHpOBKY) MpaBHIIa,
0 KOTOPOMY COCTaBj€Ha JaHHas IOCJIe0BaTeIbHOCTh, IPEICTaBICHHAsT HECKOJIbKUMU
MEPBLIMU €€ YJICHAMHU.

Oco0EeHHOCThIO M3YYCHHUST apru(METHUUECKUX IEHCTBUU B HACTOSIIEM KYypCe SIBIISCTCS
CTpPOroe CIeA0BaHUE MATEeMaTHYECKOW CyTH 3TOro moHsATus. MIMeHHO mosToMy npH BBEACHUU
m000T0 apuMEeTUIECKOro JAeUCTBUs (OMHApHON anreOpanvecKkoil omepalyn) ¢ caMoro HaJasa
paccMaTpUBAIOTCS HE TOJIBKO KOMITOHEHTBI 3TOTO JCHCTBHS, HO U B 003aTEIBHOM TOPSAKE €ro
pe3ynbTaT. Eciiu He BBeIeHO MpaBUIiIO, COrNIACHO KOTOPOMY IO M3BECTHBIM JABYM KOMIIOHEHTaM
MOYKHO HAWTH pe3ynbTaT ACUCTBUS (XOTS Obl HA KOHKPETHOM IPHUMEpE), TO cCaMo JieiicTBUE HE



onpezaeneHo. bes pesynbrata Her aeWictBusa! Ilo 3ToM mpuyMHE MBI CUMTAEM HEKOPPEKTHBIM
paccMaTpuBaTh, HampUMeEp, CyMMY JI0 paccMOTpeHus cioxenus. Cymma yka3bIBaeT Ha
HaMEpPEHUE COBEPILUTH JICHCTBUE CIIOKEHUS, HO €CJIU CII0KEHUE €II€ HE OIPENEIEHO, TO KAKUM
00pa3oM MOXKHO TpaKTOBaTh cyMMYy? B 3TOM citydae Bompoc octaeTcst 6e3 OTBeTa.

ApudmMernieckre JCUCTBUS HAJl YUCIAMU HM3YYarOTCS Ha CICIYIOIICH TEOpPEeTUYECKOM
OCHOBE U B TaKOM MOCIIE]0BATEIHLHOCTH.

* CnoxxeHue (CUCTEMaTUYECKOE M3YUCHUE HAYMHAETCS C MEepBOro moyiyrojaus 1 kiacca)
OTIpeIeIIIeTCSl HA OCHOBE 0ObETUHEHUS HENEPECEKAIOIINXCSl MHOYKECTB U CHAvalia BHIMOJIHSAETCS
Ha MHOXxecTBe umcen or 0 go 5. B janpHeiieM 4YHCIOBOE MHOXECTBO, Ha KOTOPOM
BBITIOJHSETCSI CIOKEHUE, PACHIMPSETCS, MPUYEM 3TO PACHIMPEHUE MPOMCXOAUT C MOMOIIbIO
CIIOXKEHMs (IpU CIIOKEHUU YK€ HM3BECTHBIX YYallUMCSl YMCEJ IMOJIYy4YaeTCsl HOBOE ISl HUX
yncio). Jlamee M3y4aroTcsi CBOWCTBA CIIOKEHUS, KOTOpbIE HCIOJIB3YIOTCS TMPHU IMPOBEACHUU
YCTHBIX M MHMCHhMEHHBIX BhIUUCICHUN. CI0KEHNE MHOTO3HAYHBIX YHCeN 0a3upyercs Ha 3HAHUU
TaOJIMIIBI CTIO’KEHUS OJTHO3HAYHBIX YHCEI U MOPa3PSIHOM CIIOCO0E CIIOKEHHUS.

* BriunTanue (cucteMaTHuecKoe U3y4eHue HAUMHAETCSl CO BTOPOro noiyroaus 1 kiacca)
W3HAYAJIbHO BBOJUTCSI HA OCHOBE BBIUMTAHUS TMOJAMHOXECTBA U3 MHOXECTBA, MPUYEM
IPOUCXOAUT 3TO, KOrJa Yydalluecss W3Yy4WJM 4Mcia B Ipelenax mnepBoro necstka. Jlamee
YCTaHABIIMBAETCS CBS3b MEXIY CJIOXKEHHEM U BbIUMTAHUEM, KOTopas Oasupyercs Ha Hjaee
obOpatHo# onepanu. Ha ocHOBE 3TOM CBSI3M BBINOIHSAETCS BHIYUTAHUE C TPUMEHEHUEM TaOJIUIIBI
CIOXKEHHs, a IIOTOM OCYILIECTBJISETCS TMEepPexXo] K PacCMOTPEHHUIO CIy4yaeB BBIYUTAHHS
MHOTO3HAYHBIX YHCEJ, T/IE€ OCHOBHYIO pOJIb HIPaeT MOPA3PSAHBIA TMPUHIUI BBIYUTAHUA,
BO3MOXXHOCTh KOTOPOT'0 0a3upyeTcsl Ha COOTBETCTBYIOIIMX CBOMCTBAaX BHIYUTAHUS.

* YMHOXEHHE (CHCTEMaTUYECKOe M3Y4YEHHE HAYMHAETCS CO 2 KJlacca) BBOJUTCS Kak
CIIO)KEHHE OJIMHAKOBBIX claraembix. (CHayala ydJamuMmcs TpeJuiaraeTcss OCBOUTH JIUIIb
pacro3HaBaHHE M 3alKCh 3TOTO AEUCTBUS, a €ro Pe3yJbTaT OHM OYAYT HAaXOIUTh C MOMOIIBIO
cioxeHus. OTaenbHO BBOJATCS ciaydyau yMHOKeHUs Ha 0 1 Ha 1. B manbpHelineM coctaBisieTcs
TabJIMlla YMHOXEHHSI OJTHO3HAUHBIX YHCEJN, HUCIOJIb3Yys KOTOPYIO, a TaKXKe COOTBETCTBYIOIUE
CBOMCTBA YMHOXKEHHUS, yUallllecs HaydyaTcs YMHOKaTh MHOTO3HAYHbIE YHCIIA.

+ Jlenenue (mepBoe 3HAKOMCTBO BO 2 KJacC€ HAa YPOBHE IPEIAMETHBIX JEHCTBUH, a
CUCTEeMAaTUYECKOE M3YUCHHE HAauMHas C 3 KJlacca) BBOJUTCS Kak JIEHCTBUE, pe3yabTaT KOTOPOTO
MO3BOJIIET OTBETUTh HAa BOMNPOC: CKOJIBKO pa3 OJHO YHUCIO coaepkurcs B Apyrom? Jlamee
YCTaHaBIMBAETCA CBSA3b JEIECHUS U BBIUUTAHUS, @ TOTOM — JACJICHUs U yMHOXeHus. [Ipuuem, sta
NoCHeAHssl CBA3b OyAeT WrpaTh OCHOBHYIO pPOJb MPH OOYyYEHUHM YYalllUXCSl BBIMOJIHEHHIO
nerctBus JeneHus. UTo KacaeTcs CBA3M JIEJICHUST M BBIYUTAHUS, TO €€ pPAacCMOTpPEHUE
00yCJIOBJICHO JBYMsI NMpUYMHaMU: 1) Ha TEPBBIX 3Tamax OOYy4YEHHS JEJIEHUIO JaTh YTOOHBIN
croco®d HaXOXKJIEHUs YacTHOrO; 2) TMpPEeACTaBUTh B TMOJIHOM OOBEME B3aMMOCBA3b
apudmernueckux aeiicteuii I u Il cryneneii. B nanphelimem (B 4 kiacce) omnepaius J1€I€HUS
OyJIeT paccMaTpUBaTHCS KaK YACTHBIN CIydaid Omiepaliuu AeTIEHUS C OCTATKOM.

I'eomeTpuueckasi JMHUSA BHICTPAUBAETCS CIETYIOIIUM 00pa3oMm.

B nepeom xnacce (Ha KOTOpPBIN BBINIaJaeT camas OOJbIIAas COJEpKaTeNbHAs Harpyska
FEOMETPUUECKOTO XapakTepa) H3Yy4aroTcsl CIEAYIOLUIMEe T'€OMETPUUYECKHE TMOHATHUSA: IUIOCKas
reoMerpuueckas ¢urypa (Kpyr, TPEyroidbHUK, MPSIMOYTOJIBHUK), MpsMas W KpUBas JIMHUU,
TOYKa, OTPE30K, AYyra, HalpaBJIEHHBIM OTPE30K (Ayra), IepeceKaromrecs U HelepeceKaroumecs
JUHUY, JJOMaHasl JIMHUSA, 3aMKHYTas U HE3aMKHYTas JIMHUW, BHYTPEHHSS W BHEUIHSS 00NacTh
OTHOCHUTEJIHO TPaHUIIbI, MHOTOYTOJIbHUK, CHMMETPUYHBIC (DUTYPHI.

Bo emopom knacce usy4aroTcs CleAyIOUIME MOHATUS M UX CBOWCTBA: mpsiMasi (acrekT
OCCKOHEYHOCTH), JIy4, YIJIBI U WX BHJbI, TPAMOYTOJbHHUK, KBajpaT, MEPUMETpP KBajpaTa W
MPSIMOYTOJIbHUKA, OKPYXKHOCTh U KPYT, IIEHTP, PAANYC, TUAMETP OKPYKHOCTH (Kpyra), a Takxke
paccMaTpUBAIOTCS BOMPOCHl IOCTPOEHHUS OKPYXKHOCTH (Kpyra) C TIOMOILIBIO LHUPKYIS U
MCIIOJIb30BAaHUE LUPKYIISL AJIs1 OTKIAAbIBAHUS OTPE3Ka, PABHOTO I10 JUIMHE TAHHOMY OTPE3KY.

B mpemvem knacce nzydarorcs BUIbI TPEYTrOJbHUKOB (MPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE
U TYNOYTOJIbHBIE, pPa3HOCTOPOHHHE K pPaBHOOCIPEHHBIE), PABHOCTOPOHHUN TPEYTOIHHHUK




paccMaTpuBaeTCsd Kak 4YacTHBIA ciay4ail paBHOOEIPEHHOTO, BBOJUTCSA TIIOHSITHE BBICOTHI
TPEYrojbHUKA, PEIIAlOTCs 3aJjaud Ha pa3pe3aHue M CcOCTaBleHHE (uUryp, Ha IOCTPOECHHE
CUMMETPHUYHBIX (PUTYp, paccMaTpuBaeTcs KyO W ero n3oOpaxkeHue Ha Iuiockoctd. [Ipu sTom
paccMoTpeHue KybOa oOOycIOBIEHO [JByMs INpUYMHAMHU: BO-TIEPBBIX, 0€3 3HAKOMCTBAa C
OPOCTPAaHCTBEHHBIMH  (UTypaMH B  IUIaHE CBSI3M  MAaTEeMAaTUKU C  OKpYXaromei
JEMCTBUTENIBHOCTRIO OyleT MOTepsiHa Ba)KHEHIAs COCTABIAIOIIAsA, BO-BTOPBIX, H3y4€HHE
eauHuI o0beMa, MpPeIyCMOTPEHHOE B YETBEPTOM Kilacce, TpeOyeT 00s3aTeIbHOr0 3HAKOMCTBA €
KyOOM.

B uemeepmom knacce TE€OMETPUYECKUN MaTepHan COCPEIOTOYECH IJIaBHBIM 00pa3oM
BOKPYI BOINPOCAa O BBIYMCIEHUM IUIONIAJM MHOTOYIOJIbHHKAa Ha OCHOBE pa30MBKM €ro Ha
TPEYroJbHUKHU. B CBS3M ¢ 3TUM BBOAMTCS MOHATHE AUATOHAIIN MPSIMOYTOJIBHHUKA, YTO TO3BOJISET
pa3OUTh NPSAMOYTOJBHUK Ha [Ba PaBHBIX IPSAMOYIOJbHBIX TPEYroJbHUKA, a 3TO, B CBOKO
ouepenb, AT BO3MOXKHOCTh BBIUYMCIIUTH IJIOLIAb MPSMOYTOJIBLHOTO TpeyrojbHuKa. Pazonenue
IPOM3BOJILHOI'O TPEYroJbHUKA Ha JIBA MPSAMOYTOJIBHBIX (C MOMOIIBbIO BBICOTHI) JISKUT B OCHOBE
BBIYUCIICHHSI TIJIOMIAIN TPEYTOJIbHUKA.

IIpu sTOoM crnegyer uUMETb B BUAY, 4YTO 3HAKOMCTBO IPAKTHYECKH C JIHOOBIM
T€OMETPUYECKUM IOHATHEM B JIAHHOM YYEOHOM Kypce OCYIIECTBIISIETCS Ha OCHOBE aHAIIM3a
COOTBETCTBYIOLIEH peanbHOM (MM IICEBIOpEaIbHON) CHUTyalluu, B KOTOpPOH (urypupyer
npeaMeTHast MOAEIh TaHHOTO TOHSTHSL.

JInHUS M0 M3yYeHHI0 BeJIUYMH IPEACTaBICHA TAKUMU MOHATUSAMM, KaK JUIMHA, BpeMs,
Macca, BeJIWYHMHA YIJa, IUIOMAAb, BMECTHMOCTh (00BEM), CTOMMOCTb. YMEHHE aJeKBAaTHO
OpPUEHTHPOBATHCS B MPOCTPAHCTBE U BO BPEMEHHM — ATO T€ YMEHUs, 0€3 KOTOPBIX HEBO3MOKHO
00OWTHCH KaK B MIOBCEIHEBHOW KU3HH, TaK U B YI€OHON JESITEIBHOCTH. DJIEMEHTHI OpUEHTALUN
B OKpYXAloOIleM IPOCTPAHCTBE SIBISAIOTCS OTIPABHOM TOUKOM B M3YyYEHMH T'€OMETPUUYECKOTrO
Marepuala, a 3HaHHe BPEMEHHBIX OTHOIICHUH MO3BOJISIET MPABUWILHO ONMKCHIBATH TY WM HHYIO
MOCJIEI0BATENbHOCTD JACUCTBUI (B TOM YMCIE€ CTPOMTh M alrOpUTMHUYECKHe HpeanucaHus). B
CBSI3U C 9TUM M3YYEHHUIO IPOCTPAHCTBEHHBIX OTHOIICHUH OTBOIMTCS HECKOJIBKO YPOKOB B CAMOM
Hauyane Kypca. [Ipy 3TOM cHauana M3y4yaroTCsl pa3iMyHble XapaKTEPHUCTUKU MECTOMOJI0KEHUS
00BEKTa B IPOCTPAHCTBE, a TOTOM XapaKTEPUCTHKH ITePEeMEICHUsT 00bEKTa B IIPOCTPAHCTBE.

W3 BpeMeHHBIX MOHATUH CHayaja pacCMaTPUBAIOTCS OTHOLICHUS «PAHBLIE» U «I103XKe»,
MIOHATHUS «UacCTh CYTOK» U «BPEMs TO/Ia», a TaKKe BpeMs KakK MPOJIOIDKUTEIBHOCTh. Y YalluMCs
JTAeTCs TIOHATHE O «CYTOYHON» U «T0/10BOM» LIUKINYHOCTH.

CucremMaTdeckoe M3yueHHE BEIMYMH HAUYMHACTCS YK€ B TIEPBOM TOJIYTOJHH MEPBOTO
KJlacca ¢ U3Y4YEHHUs BEJIMUMHBI «IIuHa». CHavana JJIMHa pacCMaTPUBAETCS B JIOM3MEPUTENTLHOM
acriekte. CpaBHEHHE PEAMETOB TI0 3TOH BEINYHMHE OCYIIECTBISIETCS «HA IJ1a3y» M0 PUCYHKY HIIH
[0 TPEACTABJICHUIO, a TAaKXKE CHOCOOOM «IIPUIIOKEHUs». Pe3ynpTaTroM Takoil paboOThl TOJIKHO
SIBUTHCSl IOHUMAaHHE YYalIMMHUCS TOTO, YTO PeajbHbIE MPEAMETHI 00JIaatl0T CBOWCTBOM HUMETH
OTIpEeNIeIEHHYIO MPOTSHKEHHOCTh B MPOCTPAHCTBE, 110 KOTOPOMY MX MOYKHO CpPaBHUBATh. TakuMm
K€ CBOMCTBOM 00yafaroT U oTpe3ku. Hukakux m3mepeHuil nmoka He mpoBoutcs. Bo Bropom
HOJYroAMM TIEpBOro Kjacca Yydalluecs 3HAKOMSATCA C TPOIECCOM HU3MEPEHUs JUIMHBI,
CTaHJAPTHBIMH €IWHUIIAMHU JUTUHBI (CAHTUMETPOM M JIEIMMETPOM), MPOIEeIypOid CpaBHEHUS
JUIMH Ha OCHOBE WX M3MEPEHUs, a TAKXKe C ONEPALUIMH CI0KESHUS U BBIYUTAHUS JUIMH.

Bo eémopom knacce TIPOJOIDKUTCS M3yYCHHE CTAHIAPTHBIX CIWHUI] JUTHHBL: YJallHecs
MO3HAKOMSATCS C €MHULEH IIMHBI — MeTpoM. bosblioe BHHMaHHe OyAeT yIElICHO H3Y4EHUIO
TaKMX BEJIWYMH, KaK «Macca» H «BpeMs». CpaBHEHHE NpPEAMETOB IO Macce CcHadaia
paccMaTpUBaeTCs B «IOU3MEpPUTEIbLHOM) acnekTe. [locie yero BBOIUTCS CTaHIapTHAs eIMHUIIA
Macchl — KHJIOTpaMM, M H3Y4YalOTCS BOIPOCHI M3MEPEHHs MacChl C MOMOIIBI0 BecoB. [lamee
BBOJIUTCS] HOBAs CTaHAapTHAsl €IMHUIIA MACChI — IIEHTHED.

W3yueHne BenWYWHBI «BpPEMsS» BO BTOPOM KJIacCc€ HAYMHACTCS C PAaCCMOTPEHUS
BPEMEHHBIX TPOMEXKYTKOB W HW3MEPEHUS HUX TPOJODKUTEIBHOCTH C IOMOIIBIO YacoB,
YCTAQHABJIMBACTCS CBSA3b MEKIY MOMEHTAMU BPEMEHHM M HPOAOIIKUTEIBHOCTHIO IO BPEMEHH.
BBogsiTcs cTaHmapTHbIE €AMHHUIBI BPEMEHHU (Yac, MUHYTA, CYTKH, HEJENs) M COOTHOILICHHUS



Mexay HUMH. Oco00e BHUMaHUE YAETSeTCS N3MEHSIOMMUMCS eIMHUIIaM BpeMeHH (MecCsIIl, TOM) U
COOTHOILEHUSIM MEXJy HUMHU U MOCTOSTHHBIMH €IMHUIIaMH BpeMeHH. BBonuTcs camas Oosblias
u3ydyaeMas €JuHHUIla BpeMeHU — BeK. Kpome 3Toro, paccmarpuBaercss omnepauus IeJICHUs
OJITHOPOJHBIX BEIWYHMH, KOTOpasi TPAKTYeTCs KaK M3MEpEHHUe NEeIMMON BEJIMYMHBI B €IMHUIIAX
BEJIMYMHBI-JIEITUTEIS.

B mpemvem knacce, xpoMe INPOJOKEHUS] H3yYEHUs BEIMUYUH <«UIMHA» M «Maccay
(paccmaTpuBaroTCs JApyrue €IUHUIBl 3TUX BEIMYUH — KUIOMETpP, MUJUIMMETpP, TpaMM, TOHHA),
IPOMCXOJUT 3HAKOMCTBO M C HOBBIMH BEJIMYMHAMU: BEJIMYMHOW YyIja U IUIOLIA[bIO.
PaccmoTpenue BeNMWYMHBI yriia MPOAMKTOBAHO JKEJNIAHHMEM JiaTh MOJHOE OO0OCHOBaHUE
TPaJULIMOHHOMY JJIsl HAYaJIbHOTO Kypca MaTeMaTHKHM BOIPOCY O CPaBHEHMU M KJlacCU(UKALUU
yrinoB. Takoe 000OCHOBaHWE TMO3BOJIUT 3Ty BEIMYMHY U B METOAMYECKOM IUIaHE TOCTaBHTH B
OIUH psAl C APYTUMM BEJIMYMHAMM, H3y4yaeMbIMH B HadalbHOW Ikoine. Pabora ¢ 3Tumm
BEJIMYMHAMU OCYIIECTBIISAETCS 10
TPaJUIIMOHHON CXeMe: CHayajla BeJIMYMHA PacCMaTpUBACTCS B «JOU3MEPHUTEIBHOM) aCIEKTe,
Jlajiee BBOJUTCS CTAaHJApTHas €AMHUIIA M3MEPEHMs], IOCIE€ YEero HM3MEpEeHUE IMPOBOJIUTCS C
UCIOJIb30BAaHUEM  CTaHJAPTHOW €AMHUIBI, a €ClM TaKUX €JUHMIl HECKOJbKO, TO
YCTAQHABJIMBAIOTCS COOTHOWICHUS MEXTy HUMH. OCHOBHBIM HTOTOM palOTHI IO H3YYEHHUIO
BEJIMYMHBI «IJIOLIA/Ib» SBIISETCS BHIBOJ (POPMYIIBI IIJIOLIAIU PSMOYTOJIbHUKA.

B uemeepmom xnacce no npUBBIYHON YK€ CXEME U3Yy4aeTCsl BEJIMUNHA «BMECTUMOCTH» U
CBsi3aHHas ¢ Hell BenuunHa «o0beM». OCyIecTBISETCS 3HAKOMCTBO C HEKOTOPBIMH BHUIAMHU
MHOTOTPaHHUKOB (TIpHU3Ma, MPSMOYIOJbHBIM Mapajielenure], TUpaMuaa) U Tel BpalleHus
(wap, HUIMHIP, KOHYC).

JIuHusi 0 OOYYEHHUIO PEHICHHI0O aApH(METHYECKUX CIOKeTHBIX (TEKCTOBBIX) 3aja4

(YCJIOBHO MBI €€ Ha3bIBaeM aJIrOPUTMHUUYECKOMN) SIBJIAETCS LIEHTPAJIbHOM AJs 1aHHOro Kypca. Ee
0co00€ TOJNIOKEHHE OINpeAeseTcsl TeM, 4YTO HaCTOSIIMA Kypc HMeEeT MpPUKIaJHYIO
HaIpPaBJIEHHOCTb,
KOTOpasi BbIpa)kaeTcs B YMEHUU MPUMEHSTH MOJTy4YE€HHbIE 3HAHUS HA NPaKTUKE. A 3TO, B CBOIO
ouepellb, CBSA3aHO C PEIICHWEM TOW WM MHOM 3anaud. [Ipum 3TOM Ay Hac BaKHO HE TOJIBKO
HAayyuTh Y4YalllUXCsl pellaTh 3aJadyd, HO M TMpaBWIbHO (OPMYIUPOBATH UX, HCHOIb3Ys
umeronyocs uHdopmaruo. Ocoboe BHUMaHHE Mbl XOTUM OOpaTHTh HAa TOT CMBICI, KOTOPBIH
HaMHU BKJIQJbIBAETCS B TEPMHUH «pPEIICHUE 3aJauu». IMOJ pEHICHHEM 3a/Jadyd Mbl ITOHUMaeM
3anuch (ONMUCaHME) ANTrOPUTMA, JAIOIIEro BO3MOKHOCTh BBINOJIHUTH TpeOoBaHue 3agaun. Cam
IIPOLIECC BBIMOJHEHUS aNropuT™Ma (MOJIy4YeHHE OTBETA 3aJaul) BaK€H, HO HE OTHOCUTCSI HaMU K
00s13aTeNIbHON COCTABJIAIOIIEH YMEHUS pelaTh 3aaun (IoTy4eHue OTBeTa 3a1a4l Mbl OTHOCHM,
MPEKEe BCEro, K 00JIaCTU BBIUMCIUTENbHBIX YMEHHI). Takoil moaxo/ K TOJIKOBAHUIO TEPMHUHA
«pelleHue 3aJaun» HaM MpeJICTaBIIsAeTCsl HauboJiee MPaBUIIbHBIM.

Bo-niepBbIX, 3TO coriacyercs ¢ COBPEMEHHBIM «MaT€MaTUYECKUM» IMOHUMAaHUEM CYTHU
JAHHOTO BOIIPOCA, BO-BTOPBIX, OPUEHTALMS YYalllUXCS Ha «AITOPUTMUYECKOE» MBILUICHNE
Oymer cmocoOCTBOBaThH 00Jie€ YCHEITHOMY OCBOCHHIO MMHU OCHOB HH(MOPMATHKA W HOBBIX
UH(POPMALMOHHBIX TeXHOJIorui. CaMo ONucaHue aJropuTMa PEeIIeHUs 3a/1a4i Mbl JOITyCKaeM B
Tpex Bujax: 1) mo nedcTBUSAM (MO mIaram) ¢ MOSCHEHUSIMH, 2) B BHJI€ YHCIOBOTO BbIpaXKEHMUS,
KOTOpPO€ MBI paccMaTpuUBaeM KaK CBEpPHYTYIO (opMy ONUCaHHs MO JeHcTBUSAM, HO 0Oe3
NOSICHEHUH, 3) B BUJie OyKBEHHOT'O BBIpaKEHUS (B HEKOTOPBIX CIy4asX B BuAE (OPMYIbI U B
BUJIC YpaBHEHHUs) C UCIIOJIb30BaHUEM CTaHIapTHOW cuMBoiuKH. [locnennss dopma onmcanus
aIropuT™Ma pelieHust 3a7adu OyJeT HCHOJIb30BaThCS TOJNBKO IOCIE TOro, KakK ydalluMHCS
JIOCTAaTOYHO XOPOLIO OYyAyT YCBOEHBI 3aBUCUMOCTH MEXY BEIUYMHAMH, a TAKKE CBSI3b MEXKIY
pPE3yJIBTATOM U KOMIIOHEHTAMHU JIEUCTBUM.

UYro xe KacaeTcs caMOro Mpolecca HAaXOXACHUs pEIICHHs 3aJauu (a B 3TOM CMBICIIE
TEPMHUH «pEIICHHE 3aJaul» TaK)Ke 4acTo yrnoTpeOsseTcs), TO Mbl B HallleM Kypce HE CTaBUM
LIEJIbI0 OCYILECTBUThH €0 MOJHYI0 alropuTMH3anuio. bojee Toro, Mbl BIIOJIHE OCO3HAEM, YTO
9TOT MpOIEecC, KaK MPaBUIIO, COAEPXKUT dTAll HECTAHAAPTHBIX (IBPUCTHUYECKHMX) NEHCTBUM, 4TO
OPEMSATCTBYET €ro MOJHON ajnroputMmuzanuu. Ho dacTuuHas ero aaropuTMmusanus (Xots Obl B



BUJIC YETKOTO YCBOCHUS MOCIEI0BATEILHOCTH 3TANOB pabOTHI € 3a/1aueii) He TOJIBKO BO3MOXKHA,
HO ¥ HE0O0X0o1uMa JTsi POPMHUPOBAHUS Y YUAITMXCS OOIIETO YMEHHS PeliaTh 3a/1auu.

Jns popMHUpOBaHUS YMEHMS pEILIaTh 33Ja4d ydyalldecs B MEPBYIO OYepelb JOJIKHBI
HAy4YUTHCS pabOTaTh C TEKCTOM M WILTIOCTPALMSIMHU: ONPEIEIUTb, SIBISAETCS JHU MPEIJI0KESHHbIN
TEKCT 3a/aueld, WM KaK IO JaHHOMY CIOXKETY CpOpMYyIHMpOBaTh 3a/ady, YCTAaHOBUTH CBS3b
MEXIy JaHHBIMA M HCKOMBIM U IIOCJIE€JOBATENBLHOCTh IIArOB IO YCTAHOBJICHHUIO 3HAUCHUS
uckomoro.  Jlpyroe HampaBieHue paOOThI C MOHSATHEM <«3ajada» CBSA3aHO C IMPOBEICHHEM
pa3IMYHbIX TPeoOpa30BaHUN UMEIOUIETrOCs TEKCTa U HaOIOICHUSAMHU 32 TEMU U3MEHEHUSMU B €€
peLIeHNH, KOTOPhIE BO3HUKAIOT B PE3ylbTaTe 3TUX NpeoOpa3zoBanuil. K 3TuM Bumam paboThI
OTHOCSITCS: JIOTIOJIHEHNE TEKCTOB, HE SIBJISIFOIIMXCS 3ala4aMH, 10 33Ja4u; U3MEHEHHE JII000ro 13
HIIEMEHTOB
3aJa4M, MPEACTaBICHUE OJHOM W TOHM ke 3aJaud B pas3HbIX (OPMYIMPOBKAX; YHIPOIICHHE U
YCIIOKHEHHE MCXOJHOW 3a/a4yM; IMOHMCK OCOOBIX CIIyd4aeB M3MEHEHHUS HCXOIHBIX JIaHHBIX,
NPUBOANINX K VYIPOIIEHUIO PEIICHUsS; YCTAaHOBJICHHE 3a]a4, KOTOPhIE MOXXHO PEUIUTh IMPHU
MOMOIIA YK€ PEHICHHOW 3a7auM, YTO B JAJIbHEHIIEM CTAaHOBHUTCS OCHOBOM KiacCcH(UKaIUU
3a]1a4 [0 CXO/ICTBY MaTeMaTUYECKUX OTHOUICHHIA, 3aJI0’)KEHHBIX B HUX.

NudopmanuonHasi JuHUS, B KOTOPOH paccMaTpuBaeTcs pazHooOpa3Has paboTa ¢
JaHHBIMHU, KaK 3TO U MPEIyCMOTPEHO CTaHAAapTOM, PacIpeesseTcsl M0 BCEM COJIEepKaTeIbHBIM
nuHUAM. B Hee BKIIIOYEHBI BOMPOCHI MO TOHUCKY (cOOpYy) M TPEACTABICHHUIO Pa3IMYHON
uH(pOpMalliK, CBA3aHHOW CO CYETOM MPEAMETOB M U3MepeHueMm BennuunH. Hambomnee sBHO
HEOOXOJMMOCTh B TAaKOM BHJE JCSTEIBHOCTH TIPOSIBIISIETCS B TIpolecce paboThl Hai
MPAKTUYECKUMHU 33/1adaMu (TI0 BceMy Kypcy), 3aJlayaMu ¢ T€OMETPUYECKUMHU BeTUYMHAMU (IO
BCEMY KypCcy) M 3aJadyaMu C HeJOoCTaloluMu JaHHbIMU (3 kiace, 1 wacte u naiee).
OuKcHpOBaHUE PE3YIBTATOB cOOpa MPEANOIAracTcsl OCYIIECTBIATH B 000K ynooHo# dhopme: B
BHJIE TEKCTa (ITPOTOKOJIA), C MOMOIIbIO Ta0YIMPOBaHUS, TPahUUECKOro MPECTABICHUS.

Ocoboe mecto npu pabore ¢ uHpopMmanmen oTBoAuTcs Tabmume. Yxe B 1 Kiacce
yyauiecs 3HaKOMSTCSl C 3allMChi0 UMeroleics nHbopMaluu B BuJe TaOauIbl (peyb UAET O
«Tabnuiie CIOXXKEeHUs»), U OCO3HAIOT YA0OCTBO Takoro mnpeacraBieHus nHdopmanuu. [Ipu 3Tom
ydamuecs IPUHUMAIOT HEMOCPEICTBEHHOE YYacTHE B IOCTPOCHUN Takoi Tabmuipbl. Bo 2 kimacce
Ta paboTa MPOJOIKAETCS OYEeHb AaKTUBHO. Hapsay c MOCTpOeHHEM W HCHOJIb30BAaHUEM
«TabnuIpl YMHOKEHUS» YYalIuecs 3HAKOMATCS C BO3MOXKHOCTBIO MCIIOJIb30BaTh TaOIHILY ISt
OCYIIECTBIICHUSI KPaTKOM 3amucu TeKCTOBOHM 3amaun. OHHM y4yaTcsl YUTATh TOTOBBIE TAOIUIBI U
3aIOTHATH TAOJIHIIBI TTOTYYCHHBIMU TaHHBIMH.

Hapsiny ¢ 3amanusMu, B KOTOpBIX paboTa ¢ Tabiuiield HOCUT OYeHb BaXKHBIN, HO BCE JKe
BCIIOMOTATENBbHBIN XapakTep, MPeTyCMOTPEHBI U CHeHaIbHbIEC 3a1aHus TI0 padoTe ¢ TadmuamMu
(cM. cooTBeTCTBYyIOIlee MpuiIokeHue). B 3 kimacce K yxke 3HAKOMBIM YYallUMCS BHUJIaM
«CTaHJApTHBIX» TaOIUI J00aBIsSeTCs elle OJHAa OYeHb BakHas TalOiuia, a uMeHHo «Tabmuna
pa3psioB U KiIaccoB». Bce BUABI pabOT ¢ TabIMIIaMU MPOJIOJDKAIOT aKTHBHO JIEHCTBOBATh, HO
IIPH 3TOM TOSIBJISIFOTCSL 3aJ]aHUsl, CBSA3aHHBIC C WHTEpIpeTalneldl TaOJMYHBIX JAHHBIX, C WX
AQHAIM30M JUISL TIOJNIYYeHHUS HEKOTOpol «HOBOW» wuHpopmammu. B 4 xkmacce yuammmcs
MPUXOIUTCS MHOTO paboTaTh ¢ TabIWIIAMH, YTO OOYCIOBJIEHO CHENHU(PUKOW H3y4aeMOTO
MaTepuana: 60bII0i 00BEM BPEMEHH OTBOJUTCS PACCMOTPEHHIO 3a7a4 C MPOMOPIIMOHATBHBIMU
BEJIMYMHAMH, XaPaKTEPUIYIOIIIMH TIPOIIECC IBMKEHUS, paOOTHI, U3TOTOBIICHHS TOBapa, pacyera
CTOUMOCTH. TPaTUIIMOHHO pEIIeHHe TaKuX 3a/iady, KaK MPaBUIIO, COMPOBOXKAACTCS TaOIHMUHOMN
3aIUChIO.

Eme onuoit ymoOHO# (opmoii mpencTaBieHUs JAaHHBIX SBISETCS HCIOIH30BAHHE
muarpamMMm. [lpM  9TOM HCHONB3YIOTCS Kak JUarpaMMbl CpaBHEHHs (CTONOUYaThle WA
MoJIOCUaThIe), TaK U CTPYKTYpHBIE quarpammsbl (Kpyroseie). [lepBoe ymomuHaHue o quarpamme
JlaeTcsl Ha CTpaHUIax ydeOHMKa 3 Kiacca: u3yJaercs crieruanbHas TeMa «/300pakeHne JaHHbIX
C TmoMmombplo auarpamMmy. lIpu 3TOM TMOSBIEHUE JUarpaMM CpaBHEHHUS KaK CpelcTBa
MPEJICTABICHUS JAHHBIX TMOJTOTOBIIEHO BBEICHUEM TAaKOTO MOHSTHS, KaK «JIHCIOBOM JIyu».
VIMeHHO rOpU30HTAIBHOE PACTIONIOKEHUE YHCIOBOTO JIyda (YTO SIBISIETCS HanOoJee IPUBBIYHBIM



paCHOJ'IO)I(eHI/ICM) IMPUBCJIO K TOMY, YTO U3 JABYX BO3MOJXHBIX TUIIOB PACIIOJIOXKCHUS JUATrPAMMBI
CpaBHEHMs (BEpPTUKAJIbHOIO MJIM TIOPU3OHTAIBHOIO) MBI B OCHOBHOM  HCHOJb3yeM
TOPU30HTAJIBHOE KX pacIojioKeHue (mosocyarblie auarpammsel). Ho mpu stom He cienyer
JyMaTh, YTO BEPTUKAJIbHbIE (CTOIOYATHIE) JUArpaMMbl YEM-TO MPUHIMIIAAIBHO OTIMYAIOTCS OT
TOPU30HTAJIBHBIX. DTa MBICIb AOBOJUTCA M OO0 IIOHHMMAHUA Y4YalllUXCAd: OHHU pa6OTaIOT C
BEPTUKAJIbHBIMU U TOPU30HTAJIBHBIMU JUMArpaMMaMu Ha oOLMX ocHOBaHMAX. [IpenmyiecTBo
TOPU3OHTAJIBHBIX JUArpaMM IIPOABJIACTCA €IIC U B TOM, YTO HAa CTpaHUIAX y‘-I€6HI/IKa HUX MOXHO
PAacIoyIoKUTh 00J1e€e KOMIAKTHO.

3HAKOMCTBO y4alUXCsi CO CTPYKTYpHOM JuarpaMMoil, KOTopas IpeacTaBicHa B
KpPYroBoil opme, MPOUCXOAUT (M MOXKET IMPOM3OUTH) TOJIBKO IOCJIE TOr0, Kak OyAeT BBEJCHO
MIOHATHUE JIOJIU U ydalllMecs Hay4aThbCs JCJIUTh KPYT Ha 3aJJaHHOE YKCIIO PABHBIX YacTeH. Y MEHUE
pacrio3HaBaTh U CTPOUTh KPYTOBOM CEKTOp, IUIOIIAJb KOTOPOIO COCTAaBIISIET OIPEICICHHYIO
JI0JT10 (TIOJIOBUHY, YETBEPTh, TPETh U T. JI.) OT IJIOLIAIU COOTBETCTBYIOIIETO KPYra, U SIBISETCS
TOW 0a30il, KOTOpas JEXHUT B OCHOBE pabOThl ¢ KpyroBoM auarpamMmoil. B siBHOM Buae 3Ta
paboTa mpoOBOAMUTCA TOJBKO B 4 Kilacce, HO IIOArOTOBUTENIbHas palboTa, CBs3aHHas C
UCIIOJIb30BAaHUEM KPYI'OBBIX CXE€M, HAUMHAETCs YK€ BO 2 Kilacce.

Aaredpanyeckuii MaTepMaJl B HACTOSILIEM Kypce He 00pa3yeT CcaMOCTOSITEIbHOU
COJIepKATENbHOM JIMHUY B CHIIY IByX OCHOBHBIX ITPUUYUH: BO-TIEPBBIX, 3TOT MaTepHuall, COIJIaCHO
Tp€6OBaHI/I$IM HOBOI'0 CraHjapra, HNpCACTaBJICH B COACPIKAHUU KypCa B OUYCHb HEOOJIBIIIOM
o0beMe (B SIBHOM BH/JE JIMIIb B T€X BOINPOCAX, KOTOPbIE KacatOTCs HaXOXKIEHHUS HEU3BECTHOI'O
KOMITIOHCHTAa apI/I(bMCTI/I‘{eCKOFO HCﬁCTBHﬂ), a BO-BTOPBIX, €TI0 HAIPaBJICHHOCTL TIJIaBHbIM
00pa3oM HOCHUT MpOIEAEBTUYECKUNA XapakTep. OJTHAKO MBI CUYMTAEM, YTO MO TOH POJIH, KOTOpas
OTBOAUTCA 3TOMY MaTCpUally B IJIaHC HaJIbHeﬁmeFO YCIICHIHOTO M3YUCHUA KypCa MaTCMaTUKU,
OH BIIOJIHE MOT Obl OBITH IpeACTaBiIeH OoJiee MHUPOKO U MOT Obl IPETEeHJ0BaTh HA 0Opa3oBaHue
CaMOCTOSTENIBHON COACPKATEIbHOM JINHUH.

Anrebpanueckuii Marepuan TPaJUWLUOHHO TMPEJICTAaBICH B JaHHOM Kypce TaKUMHU
MOHATUSAMH, KaK BBIpAXEHUE C IIEPEMEHHOM, ypaBHeHue. M3ydeHme »TOro Marepuana
NPUXOJMUTCS TJIaBHBIM 00Opa3oM Ha 4 Kilacc, HO TMporlefeBTHYecKas padoTa HauMHaeTcs c |
Kjacca.  3aJaHusd, B  KOTOpPBIX  y4yallUMCs  TpeAjiaraercs  3alojHUTh  MPOIYCKHU
COOTBETCTBYIOLIMMH YHCIIAMH, TOTOBAT JI€TEH K MOHMMAaHUIO CHaYajla HEM3BECTHON BEJIMUMHBI, a
3aTEM U HCpCMCHHOfI BenmunHbl. [losBneHMe PAaBCHCTB C «OKOIIKaMu», B KOTOPLIC CICAYCT
3anucaTh HY)KHbIE YHCIA, SBISETCA NPONENeBTHKONW H3ydyeHus ypaBHeHMi. Bo 2 kmacce
BBOJMTCSI CaMO TOHSTUE «ypaBHEHHE» U COOTBETCTBYIOLIAas TepMHUHOiorus. Jlemaercs sTo,
Opex/e BCEro, JUis BBIBOJIA MPABWJI HAXOXJEHHS HEHW3BECTHOI'O CJIaraeéMoro, HEM3BECTHOIO
YMCHBIIAEMOI'0, HCU3BECTHOT'O BBIYHUTACMOI'0 KakK crocoba pemi€Husd COOTBETCTBYIOIINX
ypaBHeHMi. B 3 kijacce paccMaTpuBaKOTCS YpaBHEHHMS C HEU3BECTHBIM MHOXHUTEIEM,
HCHU3BCCTHBIM JCIUTCIIEM, HCU3BCCTHBIM MACIIMMBIM M TaK K€ BBIBOAATCA COOTBCTCTBYIOIIUC
npaBuia.

MECTO YYEBHOI'O TIPEJIMETA B YYEBHOM IIJIAHE

B cooterctBuu ¢ IlpumMepHBIM yUeOHBIM TUIAHOM Il 00pa30BaTENbHBIX YUPEKICHHIH,
ucnonb3ytonmx YMK «llepcriekTuBHas HayalbHas MIKOJa», KypC MaTeMaTHUKU IPEICTaBICH B
npeaMeTHo obnactu «MaTtemaTukay , u3ydaercs ¢ 1 mo 4 Kjacc Mo 4eThIpe yaca B HEEIo.
ITpu »ToM B 1 kiacce kypc paccuutan Ha 132 wyaca (33 y4yeOHBIX Helenu), a B KaXIOM U3
OCTAJIBHBIX KJ1acCOB — Ha 136 vacoB (34 y4eOHBIX HEIEN).

OO6muit 00BEM yueOHOTO BpeMeHu coctapisieT 540 gacos.
B 2018-2019 yu. rogy Bo 3 kimacce no0aBieH 1 yac B Helemo, T.0. B HEJENIO MPOBOAUTCA 5
4acoB Ha MOJJIEP’KKY OCHOBHOTO Kypca

HEHHOCTHBIE OPUEHTUPBI COAEP) KAHUSA OBPA30OBAHUSA

LlenHocTHBIE OpHEHTHPBI ydeOHOro mnpeamera «MaremMaTuka» CBSI3aHbl C LEJIEBBIMH U
[IEHHOCTHBIMH  yCTAaHOBKAMH HA4YaJIbHOTO OOIIero oO0pa3oBaHUs, TMPEACTABICHHBIMUA B



[TpumMepHOIl OCHOBHOM 00pa30BaTENbHON MporpaMMe HayaabHOrO O00ILIero oOpa3oBaHUA U
pelycCMaTpUBAIOT:

* (hopMupoBaHNE OCHOB IPAXKAAHCKON UICHTUYHOCTH JIMYHOCTH Ha 0Oasze:

— YyBCTBa COMPUYACTHOCTHU U TOPJIOCTHU 3a CBOIO PoauHy, HAPO U UCTOPHIO, OCO3HAHUS
OTBETCTBEHHOCTH YE€JIOBEKa 3a 06JarococTosiHue o0I1ecTBa;

— BOCHPUATHSA MHpPa Kak €IWHOTO W IEJOCTHOTO MpH pazHOOOpa3uu KyIbTyp,
HAIlMOHAJIbHOCTEH, PEIUTUH; YBAKEHUSI UCTOPUH U KYJIbTYPBbI KaXX0I0 HApoAa;

* (opMupOBaHUE TNCUXOJIOTMYECKUX YCJIOBUN pa3BUTHUSL OOIICHMs, COTPYIHHUYECTBA Ha
OCHOBE:!

—  J00pOKeNnaTeNIbHOCTH, JOBEpHsl W BHHMAaHHUS K JIIOJISM, TOTOBHOCTH K
COTPYAHUYECTBY U APY*kKO€, OKa3aHHUIO MOMOIIU TEM, KTO B HEH HYXIaeTcCs;

— YB@KEHUS K OKPYXKAIOIIMM — YMEHHs CIyIIaTh M CIBIIIATh MapTHEpPA, MPU3HABATh
paBO KaXJOr0 Ha COOCTBEHHOE MHEHHE M IMPHHUMATh PEIICHHUs C Y4ETOM MO3MLHUH BCEX
YYaCTHUKOB;

* pa3BUTHE ILIEHHOCTHO-CMBICIIOBON C(epbl JUYHOCTH HA OCHOBE OOIIECYETIOBEUYECKHX
MPUHIIMIIOB HPABCTBEHHOCTH U T'yMaHU3Ma:

— DOpPUHATUS M YBaXEHUS ILIEHHOCTEH ceMbH M 00pa30BaTEIbHOTO YUPEXKIEHUS,
KOJUJIEKTHUBA U OOIIECTBa U CTPEMJICHUS CIIEOBATh UM;

— OpPHEHTALUU B HPABCTBEHHOM COJIEP)KaHUU M CMBICIIE KaK COOCTBEHHBIX IOCTYIIKOB,
TaKk ¥ MOCTYIKOB OKPYXKAIOLIUX JIIOJIeH, Pa3BUTHSL STUYECKUX UYBCTB (CThIJIa, BUHBI, COBECTH)
KaK peryJsiTopoB MOPaJbHOTO ITOBEACHMUS;

* pa3BUTHE YMEHHUS YUUTHCA KaK MEPBOTO IIara K caMooOpa3oBaHUIO U CAMOBOCITUTAHHUIO,
a UIMEHHO:

— pa3BUTHE MIHMPOKUX MMO3HABATEIHHBIX MHTEPECOB, NHULMATUBBI U JTIO003HATEILHOCTH,
MOTHBOB [TI03HAHUS U TBOPUECTBA;

— (hopMupOBaHNE YMEHUS YUUTHCS U CIIOCOOHOCTH K OpraHU3alMM CBOEH IesTEIbHOCTH
(TUTaHMPOBAHUIO, KOHTPOJTIO, OLICHKE);

* DPa3BUTHE CaMOCTOSITEIBHOCTH, WHHMIMATUBBI W OTBETCTBEHHOCTU JIMYHOCTH KakK
yCIIOBUS €€ caMOaKTyallu3alluu:

— (opMHpOBaHUE CAMOYBaXXEHHUS U SMOIIMOHAILHO-TIOJIOKHUTEIHHOIO OTHOIIEHUS K ceOe,
TOTOBHOCTH OTKPBITO BbIpaXkaTb M OTCTaWBaTh CBOIO IO3MIMIO, KPUTHYHOCTH K CBOUM
MOCTYIKaM M YMEHUS aJIcKBaTHO UX OLIEHUBATh;

— pa3BUTHE TOTOBHOCTH K CAMOCTOSITEIbHBIM MTOCTYIIKaM U JEMCTBUSIM, OTBETCTBEHHOCTH
3a UX pe3yNbTaThl;

— (¢opMHpoOBaHUE IIEICYCTPEMIIEHHOCTH W HACTOMYMBOCTH B JOCTWKEHUU IICJIEH,
TOTOBHOCTH K ITPEOJOJIEHUIO TPYAHOCTEW U KU3HEHHOTO ONTUMH3MA.

Peanu3zanus yka3aHHBIX IIEHHOCTHBIX OPUEHTHPOB B Kypce «MaTeMaTHUKu» B €JUHCTBE
IPOIIeCCOB OOYUYEHHUSI U BOCIIUTAHMSI, TO3HABATEIBHOTO M IMYHOCTHOTO Pa3BUTHsI 00YyYaIOLINXCS
Ha OCHOBE (HOpMHUPOBAHHUS OOIMMX YUYEOHBIX YMEHHU, OOOOMIEHHBIX CIIOCOOOB EUCTBUS
o0ecreynT BBICOKYIO 3(G(EKTUBHOCTh pEIICHHs KU3HEHHBIX 3aJad M BO3MOXKHOCTb
caMoOpa3BUTHS 00YyYaIOIIUXCS.

JIMUHOCTHBIE, METANIPE/IMETHBIE U IIPE/IMETHBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOI'O ITPEJIMETA

IInanupyemvie pe3yromamsl 0c80eHUs YUeOHOU NPOSPAMMbL NO NPEOMemy
«Mamemamuka» xk konyy 1-2o0 200a o6yuenus
Obyuarowuecs nHayvamcs:
* YUTATh M 3alMCHIBATH BCE OJIHO3HAYHBIC YMCIIA M YUCIIa BTOPOTO JIECsTKA, BKIto4ast yrcio 20;
* BECTH CYET KaK B MIPSIMOM, Tak U B oOpaTHOoM nopsizake (ot 0 mo 20);
* CpaBHMBATh M3y4YEHHBIC YHCJIA U 3aMIUCHIBATH PE3YNIHTAT CPABHEHHS C IIOMOIIBIO 3HAKOB (>, <,

:);



* 3aIUCHIBATH JICHCTBUS CIIOKEHHS U BBIYUTAHUS, UCIIONIB3Ysl COOTBETCTBYIOLIME 3HAKH (+, —);
* YHOTPEOJIATh TEPMUHBI, CBSI3aHHBIC C JCHCTBUSAMHU CIIOKEHHUS M BBIYMTaHMs (IUIIOC, CyMMa,
cllaraeémble, 3HAUEHUE CYMMbl; MHHYC, Pa3HOCTb, YMEHbBILIAEMOE, BBIYUTAEMOE, 3HAYCHHE
Pa3HOCTH);
* [10JIB30BAThCS CIIPABOYHOM TAOIHMIIEH CII0KEHUS OHO3HAYHBIX YUCEIT;
* BOCIIPOU3BOJUTH U MPUMEHATH TaOIMYHBIE CIIydau CI0KEHUS U BBIUNTAHHUS;
* IPUMEHSATH IEPEMECTUTEILHOE CBOMCTBO CIIOKEHUS;
* IPUMEHATH NpaBUJIa MPUOABIEHUS YUCIIA K CyMME U CYMMBI K YHCITY;
* BBIIIOJIHATD CJIOKEHHE HA OCHOBE cr10co0a NpuOaBIeHMs 10 YaCTAM;
* IPUMEHSATH NIPaBUJIa BBIYMTAHUS YUCIIA U3 CYMMbI U CYMMBI U3 YHCIIA;
* BBIIIOJIHATH BBIUYUTAHUE HA OCHOBE CII0OCO0A BHIYMTAHHUS 110 YACTSIM;
* IPUMEHSATH NIPaBUJIA CJIOKEHUSI U BBIYUTAHUS C HYJIEM;
* [IOHUMAaTh U UCII0JIb30BATh B3aUMOCBA3b CJI0KEHUS U BBIUNTAHUS;
* BBITNOJIHATD CJIO’KEHUE U BBIYMTAHUE OJHO3HAUHBIX yucel 0e3 mepexosa yepes JIeCsIToK;
* BBIIOJIHATH CJIOKEHHE OJHO3HAYHBIX YHCEN C INEPEXO0JIOM uepe3 JIECATOK U BBIYUTAHHE B
npezenax TabauLbl CI0XKEHUs, UCIIOJb3Ysl JaHHYIO TaOIHIly B Ka4eCTBE CIIPAaBOYHHKA;
* pacno3HaBaTh Ha YyepTeke U U300paxarb TOUKY, IPSIMYIO, OTPE30K, JJOMaHy10, KPUBYIO JIMHUIO,
YTy, 3aMKHYTYIO M HE3aMKHYTYI JIMHMM; YHOTPEeOJIsTh COOTBETCTBYIOLIUE TEPMUHBI;
YIOTPEOIISATh TEPMHUH «TOUYKA TIEPECCUCHHS;
* pacrno3HaBaTh B OKPYXAIOIUX MPEIMETaX WM MX YacTsIX IUIOCKUE reoMeTpudecKkue (urypsl
(TpeyroJapHUK, YETHIPEXYTOJbHUK, IPSIMOYTOJIBHUK, MHOTOYT'OJIbHUK, KPYT);
* YEPTUThH C TIOMOIIBIO JIMHEHKH MPsIMbIE, OTPE3KHU, IOMAaHble, MHOTOYT'OJIbHUKH;
* OIPENENATh JUIMHY IaHHOTO OTpe3Ka (B CAHTUMETpax) IpU NOMOIIM U3MEPUTEIIbHOMN JINHENKY;
* CTPOUTH OTPE3KHU 33JaAHHON JUTMHBI IIPU TIOMOIIM U3MEPUTEIbHOMN JTMHEHKH;
* HAXO/JIUTh 3HAYEHMSI CYMM U Pa3HOCTEH OTPE3KOB JAHHOM JJIMHBI IIPU TOMOIIY U3MEPUTEIbHOM
JIMHEVKYU U ¢ TOMOLIbIO BBIUUCIICHU;
* BpIpaXkaThb JJIMHY OTpPE3Ka, UCHOJb3Ysl pa3Hble €IUHUIIbI JUIMHBI (Hampumep, 1 am 6 cMm u 16
cM);
* pacrio3HaBaThb CHMMETPHYHbIE (PUTYpBI U U300paKEeHMUS;
* pacrio3HaBaTh U (OPMYIMPOBATH MPOCTHIE 33/]aUH;
* yHoOTpeOsATH TEPMUHBI, CBSI3aHHBICE C TIOHATHEM <3adada» ((popMyIHpPOBKa, YCIOBHE,
TpeboBaHue (BOMPOC), pEIIeHKe, OTBET);
* COCTaBJIATH 3a/1a4M 110 PUCYHKY U JeJIaTh WILIIOCTPALUU (CXeMaTHUYECKHE) K TEKCTY 3aJauu;
* BBIIBJIATH NPU3HAKU TNPEIMETOB M COOBITUH, KOTOpBIE MOTYT OBITh OMHMCaHbl TEPMHHAMH,
OTHOCSIIIMMHCST K COOTBETCTBYIOIIUM BEJIMYMHAM (JTMHHEE-Kopoue, Jaliblie-Orke, TsKenee-
Jierye, paHbllle-T03Ke, JOpoXKe-/eleBIe);
* MCIIOJIb30BaTh Ha3BaHMsI YacTeH CyTOK, JHEH HellenH, MecsleB, BpEMEH roja.

Obyuarowuecs nory4am 603MOACHOCMb HAYUUMBCA
* IOHUMATh KOJIMYECTBEHHBIN U MOPSAIKOBBIM CMBICIT YHCTIA;
* [IOHUMAaTh U PaclO3HABATH KOJMYECTBEHHBIN CMBICII CII0)KEHHS U BBIUUTAHUS;
* BOCIIPOU3BOJIUThH IEPEMECTUTEIHEHOE CBONCTBO CIOXKEHHUS;
* BOCIIPOM3BOAMTH INpaBHiia MpUOABIEHUS YUCIa K CYMME M CYMMBI K YHCITy; BBIYMTAHUS YHCIIa
U3 CyMMBI U CYMMBI U3 YHUCIIA;
* BOCIIPOU3BOJIUTH IPAaBUJIA CJIOKEHUS U BEIUUTAHUS C HYJIEM;
* HCIIOJIb30BAaTh «WHCTPYMEHTAIbHYIO» TaOJIMIly CJOKEHUS JJs BBINOJHEHUS CIIO0XEHUS
OJIHO3HAYHBIX YUCEJl U COOTBETCTBYIOLUX CIy4acB BEIUNTAHMUS;
* YCTaHaBJIMBATh B3aUMHOE PACIIONOXKEHHE MPSAMBIX, KPUBBIX JTMHUN, IPSIMON U KPUBOW JTMHHUU
Ha TUIOCKOCTH;
* IOHUMATh U UCIIOJIb30BaTh TEPMUH «TOYKA IIEPECEUCHUSY;
* CTPOUTH (OCTpaNBaTh) CHMMETPUYHbIE N300pakeHMs, UCIOb3Ys KiIeTyaryio Oymary;
* ONHUCHIBATh YNOPSIOUYEHHBbIE MHOXKECTBA C ITOMOLIbIO COOTBETCTBYIOUIMX TEPMHUHOB (TIEPBBIH,
MOCJIEAHUM, CIEeTYIOINMI, IPEIIIECTBYIOINM);



* IOHUMATb CyTO‘-IHYIO nu I‘O,Z[OBYIO IUKINYHOCTD,
* IPEJICTaBIISATh HHPOPMAITHIO B TAOIHUIIE.

Inanupyemvie pezyiomamol 0c80eHUsL YueOHOU npocpammuvl no npeomemy «Mamemamuka» K
KOHYY 2-20 200a 00yueHus
Obyuarowuecs Haywamcsi:
* BECTH CUET JICCATKAMU U COTHSAMU;
* pa3IMyaTh TEPMUHBI IUCITIO» U «IIADpar;
* pacriozHaBath yrcia (ot 1 1o 12), 3anucannbeie pUMCKUMH LU(paMu;
* YUTATh W 3alIMCHIBATH BCE OJHO3HAYHbBIC, IBy3HAUHbIC U TPEX3HAUYHBIC YHCIIA;
* 3aMKMCBHIBATh YMCJIO B BUJIE CYMMBbI Pa3psIAHBIX CIAraéMbIX; UCIIOJIb30BaTh «KPYIJIBIC» YUCIA B
POJIM pa3psIHBIX CIaraeMbiX;
* CPaBHHMBATh M3YYECHHBIEC YHMCJIa HA OCHOBE HUX JECATUYHOM 3alMCU W 3alUChIBATh PE3YJIbTAT
CpaBHEHHUS C ITIOMOIIBLIO 3HAKOB (>, <, =);
* 1300paXkaTh YUCJIa HA YUCIOBOM JIy4e;
* HCIOJIb30BaTh TEPMHUHbBI «HATYPAIbHBIA PAI» U «HATYPATBHOE YHCIIO;
* HAXOJUTh IE€PBbIC HECKOJBKO YHCEN YHCIOBBIX IOCIEIOBATEIIBHOCTEN, COCTABJIEHHBIX 10
3a/IaHHOMY MPaBUILY;
* BOCITPOM3BOJIUTh ¥ IPUMEHSTH TAOJIHITY CJIOKECHUS OJTHO3HAYHBIX YHCET,
* IPUMEHSTH MpaBUiIa MPUOABICHUS YHUCIIA K CyMME U CYMMBI K YHCHY;
* BOCIIPOM3BOAUTH U MIPUMEHSATH IIEPEMECTUTEIHHOE CBOMCTBO CI0KEHUS U YMHOKEHHUS;
* IPUMEHSATh IPABUIIO BBIYMTAHUS CYMMBI U3 CYMMBI;
* BOCHPOM3BOJWTh M NPUMEHSITh NPaBWIA CI0KEHUS U BBIUUTAHUS C HYJIEM, YMHOXKEHUS C
HYJIEM U €IUHULIEH;
* BBIIIOJIHATH MMCbMEHHOE CJIOKEHUE U BBIUYMTAHUE YUCET B MPEJETIax TPEX pa3psiaoB;
* HaXOJIUTh HEM3BECTHBHIE KOMITIOHEHTHI JEUCTBUAN CIIOKEHUS U BHIUMTAHHUS;
* 3aIMCHIBATH JIEHCTBUSI YMHOXKCHHUS U JICJICHUS, UCTIONIB3Ysl COOTBETCTBYIOIIHE 3HAKH (, :);
* yIOTPeONSITh TEPMUHBI, CBSI3aHHBIE C JACUCTBUSIMH YMHOXXEHHUS W JeNeHus (Ipou3BeleHue,
MHOKHUTENIH, 3HAUCHHUE MPOU3BEICHMS; YaCTHOE, JACIIMMOE, JIeJIUTENh, 3HaYeHNEe YaCTHOTO0);
* BOCIIPOU3BOJIUTH U MPUMEHSTH TAOIHIy YMHOKEHHS OHO3HAYHBIX YHCET,
* BBIIIOJIHSATH JICJICHHE HA OCHOBE MPEAMETHBIX JEHCTBUM U HA OCHOBE BBIUMTAHUS,
* MPUMEHSTHh MPABWIO MOPSIKA BHITOTHEHHS JEHCTBHI B BBIpaXEHHSIX CO CKoOkamu U 0e3
CKOOOK, coJlepKaliX JeHCTBHS OJHON WM Pa3HbIX CTYIEHEH;
* YEPTUTH C IOMOIIBIO JINHENKH MPSIMBIE, OTPE3KH, JIOMAHbIE, MHOTOYTOJIbHUKH;
* OMNpENCNITh JUIMHY MPEIMETOB U PACCTOSHUS (B METpax, JCHUMETPAaX U CaAaHTUMETpax) MpHu
MTOMOIIM U3MEPUTENBHBIX MPUOOPOB;
* CTPOUTH OTPE3KH 33IaHHOW JUTMHBI PY MOMOIIY U3MEPUTEIbHON JIMHEWKY;
* HaXOJUTh 3HAYEHUSI CYMM M Pa3HOCTEN OTPE3KOB JAHHOM JUIMHBI IPU TOMOIIN U3MEPUTEIIBHON
JIMHEWKHW U C TIOMOIIbIO BBIYMCICHHI;
* BBIpaXaTh JJIMHY OTpPe3Ka, UCIONb3ys pa3Hble eIUHUIBI ATUHBI (Harpumep, | M 6 1M u 16 am
w160 cm);
* UCTIOJIb30BATh COOTHOIICHUSI MEX/1y U3YYCHHBIMU €AMHUIIAMU JJIMHBI (CAHTUMETP, JELHUMETD,
METp) JIUISl BEIPKEHUS ITTUHBI B Pa3HBIX €IUHUIAX;
* pacrmo3HaBaTh Ha 4YepTeke U HM300pakaTh MPSIMYIO, JIyd, yroil (MPsSMOM, OCTPBIA, TYIOW);
MPSIMOYTOJIBHUK, KBAAPAT, OKPYKHOCTh, KPYT, JJIEMEHTHI OKPYKHOCTH (KpyTa): IEHTpP, PaJnuyc,
TUAMETP; YIIOTPEOISITh COOTBETCTBYIOIINE TEPMHIHBL;
* U3MEPSATH U BBIPAXKATh MACCY, UCIIOJIb3YS M3YUCHHBIC €TMHUIIBI MACCHI (KHJIOTPaMM, IIEHTHED);
* U3MEPATh M BbIpaXaTh MPOAOHKUTEIIBHOCTb, MCIOJIb3yd €IUHULBI BpeMEeHH (MUHYyTa, yac,
CYTKH, HEJICJISI, MECSII, TOJI, BEK); IEPEXOAUTHh OT OJTHUX €IUHUI] BpEMEHU K IPYTUM;
* YCTaHABJIMBATH CBSI3b MEXIY HAYAJIOM U KOHIIOM COOBITHSI M €r0 MPOJOJDKUTEIBHOCTHIO;
YCTaHaBJIMBATh MOMEHT BPEMEHHU 10 YacaM;
* pacmio3HaBaTh 1 (POPMYIHPOBATH MPOCTHIE H COCTABHBIC 331a4H;



MOJIb30BAThCSl TEPMUHAMH, CBSI3aHHBIMH C TIOHATHEM «33/1a4ay (yClIOBHE, TpeOOBaHUE, PELICHHUE,
OTBET, IaHHBIE, ICKOMOE);
* CTpouTh TrpadUyYecKyl0 Mojaeidb apu(PMETHUECKOW CIOKETHOM 3aJauu; peliaTh 3agady Ha
OCHOBE MOCTPOCHHOU MOJIEIIH;
* pemarth NMPOCThIE M COCTaBHBIC 3aJaud, COJEpIKAallMe OTHOIIEHHsS «Oonbiie Ha (B) ...»,
«MeEHbIIIE Ha (B) ...»;
* pa3dMBaTh COCTABHYIO 33/1a4y Ha MPOCTHIE U UCIOJIB30BaTh JIB€ (POPMBI 3aIUCH peleHus (1o
JEHCTBUSM U B BUJIE OJTHOTO BBIPAKEHUS);
* opmynupoBaTh 00paTHYIO 3a/1a4y U UCTIOIB30BATH €€ JJIsl IPOBEPKU PEIICHUS JaHHOMU;
* YUTATh U 3aMOJHITH CTPOKH U CTOJOLIBI TAOIHIIBI.

Obyuarowuecs nory4am 603MOACHOCMb HAYUUMBCA
* IOHUMAaTh NO3ULMOHHBINA IPUHLHUII 3aIIUCH YHUCEI B JECATUYHOU CUCTEME;
* [10JIb30BAThCS PUMCKUMU 1M (ppamMu U1 3aITUCH YHCEN MIEPBOT0 H BTOPOTO JIECATKOB;
* IOHMMAaTh U UCHOJIb30BATh TEPMUHBI «HATYPAIbHBIA PSAI» U «HATYPAJIbHOE YHUCIION;
* [IOHUMAaTh TEPMUH «UHCIIOBAs! MOCIEI0BATEIbHOCTDY;
* BOCIIPOU3BOJIUTH U MPUMEHSATH NMPABUIIO BBIUUTAHUS CYMMBbI U3 CYMMBI;
* [IOHUMAaTh KOJINYECTBEHHBIN CMBICH JIEHCTBUH (ONepannii) yMHOKEHUSI U IEJIEHUS HaJ| LIEJIbIMU
HEOTPULIATEIIbHBIMU YHCIIAMU;
* TIOHMMAaTh CBA3b MEXJy KOMIIOHEHTAaMH U pE3yJbTaToM JEHCTBUS (IS CIIOXKEHUS MU
BBIYMTAHUS);
* 3aIMCBIBATh JEMCTBUSI C HEU3BECTHBIM KOMIIOHEHTOM B BUJIE YPABHEHUSI,;
* IOHUMAaTh OECKOHEYHOCThH MPSAMOIL U JTy4a,
* [IOHUMATh XapaKTEPUCTUUECKOE CBOMCTBO TOUEK OKPYKHOCTHU U KPYTa;
* HCIIOJIB30BAaTh PUMCKHUE [UQPHI 715 3aITUCH BEKOB M Pa3INYHbIX JaT;
* ONEpUpOBATh C W3MEHSIOIMIMMUCS €AUHUIIAMU BpeMEHM (Mecsl, TIOJ])) Ha OCHOBE HUX
COOTHOILEHUS C CYTKaMU; UCIIOJIb30BaTh TEPMUH «BUCOKOCHBIN TO;
* IOHUMATh CBSI3b MEXJly BPEMEHEM-IAaTOi 1 BpEMEHEM-TIPOI0JKUTEIbHOCTBIO;
* paccMarpuBaTh apuU(METHUYECKYIO TEKCTOBYIO (CIOKETHYIO) 3ajady Kak ocOObIi BUA
MaTeMaTUYeCKOIr0 3a/laHus: pacro3HaBaTb M (OPMYJIHUPOBATH apU(PMETUUYECKHE CIHOKETHBIE
3a/1a4u;
* MOJIENMPOBaTh apU(PMETUUYECKUE CIOKETHBIE 3a/aYd, UCIOJb3Ys pa3iMuHble TpapuuecKue
MOJIEIN U YPaBHEHUS;
* HCTOJIb30BaTh TAOIUYHYIO hopMy (HOPMYITUPOBKH 3aTaHHUS.

IInanupyemvle pesynomamol oc6oenus yuebHou npoepammol no npeomemy «Mamemamuka» K
KOHYY 3-20 200a 00yueHus
Obyuarowuecs Haywamcsi:

* YUTATh U 3alIMCHIBATh BCE YUCIIA B IIpe/ieax MEPBBIX JIBYX KJIACCOB;
* NPENCTAaBIATH M3y4YEHHBIE 4YKCIa B BHJIE CYMMBl pPa3psiIHBIX CIIaraéMbIX; MCIIOIb30BaTh
«KpYTJIBIE» YHCIIa B POJIM PA3PSIIHBIX CIAracMbIX;
* CpaBHUBATh M3yYEHHBIE YHCIIa HA OCHOBE UX JIECATUYHON 3allMCU W 3alMCHIBATh Pe3yibTaT
CpaBHEHHUS C MOMOIIBIO 3HAKOB (>, <, =);
* POU3BO/IUTH BBIUMCIEHUSI «CTOJIOMKOM» MPH CIIOKEHUU U BEIYUTAHUM MHOTO3HAYHBIX YHCEIT,;
* IPUMEHSATH COYETATEIBHOE CBOMCTBO YMHOXKECHMS;
* BBIMIOJIHAThH IPYNIUPOBKY MHOKHUTENEH;
* IPUMEHSATH NPaBUJIa YMHOKEHHUS YKCIIa HA CYMMY U CYMMBI Ha YHCIIO;
* IPUMEHSTH MPABUJIIO JEJIEHUSI CyMMBbI Ha YUCIIO;
* BOCIIPOM3BOJIUTH IIPAaBUJIa YMHOKEHUS U JAEJIEHUS C HYJIEM U €IMHULIEH;
* HAXOJIUTh 3HAYECHMSI YUCIIOBBIX BbIpaXXEHHI co ckoOkamu U 6e3 cCKkoOOK B 2—4 neicTBus;
* BOCIPOM3BOAWUTH U NPHUMEHATH IpaBWIa HAXOXKICHHWS HEU3BECTHOIO MHOXMTEI,
HEU3BECTHOTO JIEIUTEN, HEU3BECTHOTO JEJINMOTO;
* BBITMIOJIHATD CJIOKEHUE U BBIYMTAHUE MHOTO3HAYHBIX YHCET «CTOJIOMKOM;



* BBITIOJIHATH YCTHO YMHOXKEHHUE ABY3HAUYHOTO YMCIIA HA OJTHO3HAYHOE;

* BBINOJHATH YCTHO [I€JI€HHE JIBY3HAaYHOIO 4YHWCJIa HAa OJHO3HAUYHOE M JBY3HAYHOTO Ha

JIBY3HAYHOE;

* HCIIOJIB30BATh KAJBKYIISATOP JIJIsl POBEACHUS U IPOBEPKU MPAaBUILHOCTH BBIUMCIICHHUIA;

* MPUMCHITh W3YYCHHBIC paHEE CBOWCTBA apu(PMETUUYECKUX JEHCTBUI IS BBHIMOTHCHHS U

YIPOILEHUS BEIYUCIICHHUI;

* pacro3HaBaTh MPaBWIO, IO KOTOPOMY MOKET OBITh COCTaBJICHa JaHHAs YHCIOBas

MOCJIE0BATEIbHOCTB;

* pacmo3HaBaTh BUBI TPEYTOJIBHUKOB IO BEIMYMHE YIJIOB (NIPSMOYTOJBHBIN, TYMOYTOJBHBIH,

OCTPOYTOJIbHBIN) U IO JITTMHE CTOPOH (paBHOOEAPEHHBIH, PABHOCTOPOHHHI KaK YaCTHBIN ciy4ail

paBHOOEPEHHOTO, PA3HOCTOPOHHUN);

* CTPOUTH MPSIMOYTOJIBHUK C 3a/IaHHOM JUTMHON CTOPOH;

* CTPOUTH MPSIMOYTOJIBHUK 33JaHHOTO TIEPUMETPA;

* CTPOUTDH OKPYKHOCTh 33JJaHHOTO PaJInyca;

* YEPTUTH C TIOMOIIBIO IUPKYJISI OKPY>KHOCTH U TTPOBOAMTH B HUX C MIOMOIIBIO JTMHEHKHU PayChI

U IMaMeTPbl; UCTOJIb30BaTh COOTHOIICHNUE MEXKIY PAMyCcOM U TUAMETPOM OJHOU OKPYKHOCTH

JUTS pEeUICHUs 3a71ay;

* OMpeneNsaTh MIOMIAAb MPIMOYTOJIbHUKA U3MEPEHUEM (C MOMOIIBIO MANETKH) U BBIUKCICHUEM

(c mpoBeeHNEM TIPEIBAPUTEIBHBIX JTMHEHHBIX M3MEPEHHI); MCIIOB30BaTh (POPMYITY IJIOIA U

npsiMoyrosibHuKa (S = a - b);

* MPUMCHSATH CIUHHIIBI JUTMHBI — KHJIOMETP M MHUJUTUMETP ¥ COOTHOIICHHUS MEXKIY HUMHU U

METPOM;

* IPUMCHATH CIWHUIBI IUIOMAAN — KBAJIPAaTHBIH CaHTHUMETp (KB. CM WJIM CM2), KBaJpaTHBIHI

JenuMeTp (KB. IM WM IM2), KBaApaTHBIA METp (KB. M WU M2), KBaJPAaTHBIA KUJIOMETP (KB. KM

WIM KM2) ¥ COOTHOIIEHHUS MEX/1y HUMU;

* BhIpaXKaTh IUIOMIAIL (PUTYPBI, UCTIONB3YS pa3HbIe SAUMHUIIBI MJI0Maau (Hampumep, 1 aM2 6 cm2

u 106 cm2);

* n300pakaTh Ky0 Ha MIOCKOCTH; CTPOUTH €r0 MOJIENIh Ha OCHOBE Pa3BEPTKH;

* COCTaBJISITh U MCIIOJIB30BaTh KPATKYIO 3aIMCh 33/1a4H B TaOJIHMIHOU (opme;

* pemath MPOCThIE 33]]a4 Ha YMHOKEHHE U JETICHUE;

* UCTOJB30BATh CTOJOUATYIO (WJIM TIOJOCYATYI0) AUArpamMMmy JUIS TPEACTaBICHUS NaHHBIX U

pelleHus 3a1a4 Ha KpaTHOE HIIM Pa3HOCTHOE CPaBHEHHUE;

* pelIaTh W 3alMChIBATh PEIICHNE COCTABHBIX 33]1a4 O JICHCTBUSAM U OJTHUM BBIPAKCHUEM;

* OCYIIECTBIISITh MOMCK HEOOXOUMBIX JIaHHBIX IO CIIPABOYHON U y4eOHOH IuTeparype.
Obyuarowuecs nonyuam 803MOHCHOCHb HAYYUMBCSL:

* UCMOJIb30BaTh Pa3psAIHYI0 TaOMUILy AJs 3aJaHUs YHCEN U BBHIMOTHEHUS ACHCTBUI CIIOXKEHUS U

BBIUATAHUS;

* BOCIIPOM3BOIUTH COYETATEIbHOE CBOMCTBO YMHOKEHHUS;

* BOCTIPOHM3BOIUTH MTPABHJIa YMHOXKEHUS YMCIIa HA CyMMY W CYyMMBI Ha YHUCIIO;

* BOCIIPOU3BOIUTH MPABUIIO JIEJICHUS CyMMBI Ha YUCIIO;

* 000CHOBBIBATh HEBO3MOXKHOCTH JieTieHns Ha 0;

* (GopMynupOBaTh MPABUIO, C TOMOIIBID KOTOPOTO MOXET OBITh COCTaBlieHA JaHHAS

MOCJIEIOBATENBHOCTB;

* TIOHMMaTh CTPOEHUE psla LEeNbIX HEOTPHUIIATENbHBIX YHCET M €ro TeOMETPUYECKYIO

UHTEPIPETALHIO;

* MOHUMAaTh KOJUYECTBEHHBIN CMBICT apu(MeTHYeCKUuX IEHCTBUIl (omepalnil) U B3aMMOCBS3b

MEX]Ty HUMH;

* BBIMIOJIHATh U3MEPEHHE BETUYHMHBI YTJIa C MOMOIIBI0 MMPOU3BOJIBHON U CTAHIAPTHON €IUHUIIBI

ATOU BEJINYUHBI;

* CpaBHHUBATh IJOm@AAH (PHUTYp C TOMOIIBIO pa3pe3aHusi UTypbl Ha YaCTH M COCTABJICHHUS

burypsl U3 yactei; ynoTpeosiTh TEPMUHBI «PaBHOCOCTABJICHHbBIE» U «PABHOBEIHMKUE) (QUTYPHI;

* CTPOUTH U UCTIOIH30BATh MPHU PEIICHUH 3a/1a4 BBICOTY TPEYTOJIbHHUKA;



* IPUMEHSATH APYTU€ €IUHULIBI TUIOWAAN (KBAIPATHBIA MUJUTUMETP, KBAAPATHBIA KUIIOMETP, ap
WJTH «COTKa», TeKTap);

* HCIIOJIB30BATh BapUaTUBHBIC (DOPMYIUPOBKHU OJTHOW M TOM Ke 3aa4u;

* CTPOUTH U UCIIOJIH30BaTh BApUATUBHBIC MOJICIIA OJHOM U TOM e 3a/1auu;

* HAXOJIUTh BAPUATHBHBIE PEIICHUS OJHOM U TOM KE 3a/1a4u;

* IOHUMATh AITOPUTMUYECKUI XapaKTep PELICHHUs TEKCTOBOM 3a/1auu;

* HAXOJIUTh HEOOXOAMMBIE IaHHBIC, UCTIONB3YS Pa3IndHbIe HHPOPMAITMOHHBIE HCTOYHHUKH.

ITnanupyemvle pe3yrbmamsi 0C80eHUs YUEOHOU NPOSPAMMbL HO NPEOMEmY
«Mamemamukay Kk KoHYy 4-20 200a 0b6yueHus
Buinycknux nayuumes:
* Ha3bIBaTh W 3aMKCHIBATH 000 HaTypaiabHOE uncio 10 1 000 000 BKIIFOUUTENBHO;
* CpaBHHBaTh M3YYCHHBIC HATypaJbHbIC YHCJA, HCHOJB3Yyd HUX JCCATUYHYIO 3alllCh WU
Ha3BaHME, U 3aIUCHIBATh PE3YyJIbTaThl CPABHEHHUS C TIOMOIIBIO COOTBETCTBYIOIINX 3HAKOB (>, <,
:)1
* CpaBHHUBATh JIOJIU OJHOTO LIEJIOTO W 3aMUCBhIBaTh PE3yJIbTaThl CPABHEHHUS C IOMOIIBIO
COOTBETCTBYIOILIUX 3HAKOB (>, <, =);
* YCTaHABJIMUBATH (BBIOMPATH) MPABHUIIO, 10 KOTOPOMY COCTaBJIEHA JaHHAS MOCIEI0BATEIHHOCTS;
* BBITIOJHATH CJIOKEHHE U BEIYUTAHWE MHOTO3HAYHBIX YHCET Ha OCHOBE 3aKOHOB U CBOWMCTB ATHX
JNEHCTBUI U C UCTIOTB30BAHUEM TAOIHIIBI CII0KEHUS OJJHO3HAYHBIX UHCEIT,;
* BBHINOJIHATH YMHOXXCHHE H JCJICHHE MHOTO3HAYHBIX YHCENT Ha OJHO3HAYHBIC M JBY3HAYHBIC HA
OCHOBE 3aKOHOB U CBOWCTB 3THUX JEHCTBHUI W C HUCHOJIb30BaHUEM TaOJUIBI YMHOXCHUS
OJTHO3HAYHBIX YHCET;
* BBIYHCIIATH 3HAYCHUS BBIPAXKEHUN B HECKOJIBKO ACHCTBHIM CO CKOOKaMHU U 6€3 CKOOOK;
* BBITIOJIHATH U3YYCHHBIC ICHCTBUS C BEIIMIMHAMH,
* pemaTh NpOCTeHIINe YpaBHEHUSI METO/IOM 110/100pa, Ha OCHOBE CBSA3U MEXKJly KOMIOHEHTaMHU U
pe3yJIbTaTOM JAEHCTBUM;
* OMpENIeNSTh BUI MHOTOYTOJIbHUKA;
* OTPEACTATH BUJ TPEYTOJIBHUKA;
* u300paxarh NpsSMbIE, Y9, OTPE3KHU, YIJIbl, TOMaHbIE (C TOMOIIBIO TUHEHKN) U 0003HAYATh
ux;
* 1300pakaTh OKPYKHOCTH (C IOMOIIBIO IIUPKYJISi) U 0003HAYATH UX;
* U3MEPATH JUIMHY OTPE3Ka M CTPOUTH OTPE30K 33aJaHHOM JUTMHBI MTPHA TIOMOIIM M3MEPUTEITHHOM
JIMHEHKWU;
* HaXOAWTh JUTMHY HE3aMKHYTOH JIOMaHOW U TIEPUMETP MHOTOYTOJIbHUKA;
* BBIYHCIIATH TUIOMIA/Ib MPSIMOYTOJILHUKA U KBAAPaTa, UCIIONIb3Yysl COOTBETCTBYIOIINE (DOPMYIIHI;
* BBIYMCIIATH TUIOIAIb MHOTOYTOJIFHIKA C TOMOIIBIO Pa30MBKHU €T0 Ha TPEYTOJIbHUKH;
* pacro3HaBaTh MHOTOTPaHHUKH (KyO, IPSAMOYTOIBHBIN Mapauieenune/, Npu3Ma, TupaMuaa) u
TeNa BpamieHus (UWIMHAD, KOHYC, Iap); HAaXOIUTh MOJENU 3TUX (UTYp B OKPYKAFOIIUX
npeaMeTax;
* pemath 3aJadyd Ha BBIYUCICHHE TE€OMETPUYECKHX BEIMYUH ([UIMHBI, TUIOMIAIH, OoObema
(BMECTHUMOCTH));
* U3MEPATh BMECTHMOCTD B JIUTPAX;
* BBIpA)XXKaTh U3yYeHHBIC BETUYMHBI B PA3HBIX SUHUIIAX: TUTP (1), KyOMUecKuil canTUMETp (KyO.
cM win cMm3), KyOonueckuit genumerp (Kyo0. oM wiu am3), Kyoudeckuit metp (ky6. M uiau m3);
* pacro3HaBaTh U COCTABIISATh Pa3HOOOpA3HbIE TEKCTOBBIE 33/1a4H;
* IOHUMATh M UCTIOJIH30BATh YCIOBHBIE 0003HAYCHHUS, CIIOJIb3YEMbIe B KPATKOW 3aITUCH 3a]1a9H;
* MPOBOJIUTH AHATU3 33]JIa4H C IEJIbI0 HAXOXKECHUS €€ PEIICHUS;
* 3aMKCHIBATH PEIICHUE 3a/1a41 IO ACWCTBUSM H OJTHUM BBIPaKCHUEM;
* pa3IUYaTh PAMOHAIBHBIN 1 HEpAIIMOHAIBHBIN CIIOCOOBI pEIICHUS 3a/1a4H,
* BBINOJHATH JIOCTYMHBIE IO TMPOTpaMME BBIUMCICHHMS C MHOTO3HAYHBIMU YHCIAMH YCTHO,
MUCHMEHHO U C MIOMOIIBIO0 KABKYIISITOPA,;



* pewmiaTh NPOCTEMIINE 3a7aul Ha BBIYMCIECHUE CTOMMOCTH KYIUJIEHHOI'O TOBapa U IPU pacyeTe
MEXIy NpPOJABLOM M IOKynaTeaeM (C MCIOJb30BAaHMEM KaJIbKYJIATOpa IpH IPOBEACHUU
BBIYHCIICHHN );
* peliaTh 3aJauyd Ha JABMXKEHHE OJJHOIO OOBEKTAa M COBMECTHOE JIBUXKEHME JBYX OOBEKTOB (B
OJIHOM HAIIPaBJIEHUM U B IPOTUBOIIOJIOKHBIX HAIIPABICHUSX);
* pemaTh 3aJ1a4u Ha paboTy OAHOTO 0OBEKTa U HAa COBMECTHYIO paboTy JIByX OOBEKTOB;
* pelwaTh 3aJayM, CBS3aHHBIE C PAcXoJ0M Marepuaja IpU IPOU3BOJACTBE MPOLYKIUH WIH
BBINOJIHEHUH PaboT;
* NPOBOJUTH MPOCTEUIINE U3MEPEHUS U MOCTPOCHUS HAa MECTHOCTU (IIOCTPOEHHE OTPE3KOB U
U3MEpPEHUE PaCCTOSIHUM, IOCTPOEHUE MPSMBIX YIJIOB, IOCTPOEHUE OKPYKHOCTEN);
* BBIYHCIATH IUIOMIAJAM YYAaCTKOB TNPSMOYTOJIBHOM (OpPMBI Ha IUIaHE M HA MECTHOCTH C
IPOBEIEHUEM HEOOXOAUMBIX U3MEPEHUIA;
* U3MEPATh BMECTUMOCTh €MKOCTEH C IOMOUIbI0 M3MEpPEHHsI 00beMa 3aloJIHSAIOUINX EMKOCTh
AKHUJIKOCTEH WM CBHITYYHX Tell;
* IOHUMATh U UCTIOJIH30BATh OCOOCHHOCTH MTOCTPOSHHSI CUCTEMBI MEP BPEMEHH;
* pemaTh OT/IeJIbHbIe KOMOMHATOPHBIE U JIOTHYECKUE 33/1a4H;
* HCIIOJIb30BaTh TaOJMIy KaK CPEACTBO OIMCAHHUS XapaKTEPHCTHUK IPEIMETOB, OOBEKTOB,
COOBITHI;
* YUTATh POCTEUIINE KPYTOBBIE JUArpaMMBbl.

Buvinycknux nonyuum 603modicnocms HAyuumoca:
* [IOHUMAaTh KOJIMYECTBEHHBIH, TOPSIKOBBII U N3MEPUTENIbHBII CMBICII HATYypaJIbHOT'O YHCIIA;
* CpaBHMBaTh JPOOHBIE YKMCIa C OAMHAKOBBIMU 3HAMEHATEIsIMM U 3allUCBhIBATh PE3YJIbTaThl
CPaBHEHHUSI C TOMOIIbIO COOTBETCTBYIOLUX 3HAKOB (>, <, =);
* CpaBHUBATb HaTypajbHble W JPOOHbIE YMCIAa M 3alMUCHIBATh pPE3YJIbTaThl CPaBHEHUS C
MOMOIIIbIO0 COOTBETCTBYIOIIMX 3HAKOB (>, <, =);
* peraTh ypaBHEHHs HA OCHOBE UCIIOJIb30BAHUsI CBOMCTB UCTUHHBIX YHCIOBBIX PAaBEHCTB;
* ONPENIENATh BEIMYUHY YIJIa U CTPOUTH YTOJI 3a/1aHHOM BEIMYMHBI IPYU OMOIIM TPAaHCIIOPTHUPA;
* U3MEpATh BMECTUMOCTh B PA3JIMYHBIX €AMHUIAX: JUTP (1), KyOudueckuid caHTumeTp (KyO. cMm
wim cM3), kyouueckuit genumerp (ky0. 1M wim qm3), kyouueckuit metp (Ky0. M uiu m3);
* IOHUMATh CBSI3b BMECTUMOCTH U 00BEMA;
* [IOHUMATh CBSI3b MEX/Y JINTPOM U KUJIOIPaMMOM;
* [IOHUMATh CBSI3b METPUUYECKOU CUCTEMBI MEP € JECITUUYHON CUCTEMOU CUMCIICHUS;
* MPOBOJUTH MPOCTEUIINE U3MEPEHUsI U MOCTPOCHUS] Ha MECTHOCTU (IIOCTPOEHUE OTPE3KOB U
M3MEpPEHHUE PACCTOSHUMN, IOCTPOEHUE MPSAMBIX YIJIOB, IOCTPOEHUE OKPY>KHOCTEH);
* BBIYMCIATH IUIOHIA/b HPSIMOYTOJIBHOTO TPEYroJIbHUKAa M MPOU3BOJBHOTO TPEYrOJbHUKA,
UCTIOJIb3Ysl COOTBETCTBYIOLINE (POPMYIIBI;
* HaXOJIUTh PALlMOHAJIBHBIN CITOCOO perieHus 3a1a4uu (I71€ 3TO BO3MOXKHO);
* pemarh 3a/1a4y ¢ IOMOUIbIO0 YPaBHEHUM;
* BUJCTHh AHAJIOTUIO MEXAY BEIMYMHAMM, YYaCTBYIOUIMMH B OMNMCAHUU Ipoliecca IBUKEHMUS,
nporiecca pa®OTBl W Tpoliecca NOKYNKM (IPOAaXH) TOBapa, B IUIaHE BO3HUKAIOLIMX
3aBUCHMOCTEM;
* HUCIOJB30BaTh KPYTOBYIO JUarpamMmy Kak CpEJICTBO IPEICTaBICHUS CTPYKTYpbl JIaHHOM
COBOKYITHOCTH;
* YUTATh KPYTOBBIE TUAarpaMMBl ¢ pa3AeleHueM Kpyra Ha 2, 3, 4, 6, 8 paBHBIX J0JIEH;
* OCYIIECTBIISITh BHIOOP COOTBETCTBYIOLIEH KPYTOBOM AMarpaMMbl;
* CTPOHUTDH MIPOCTEUIIINE KPYTOBBIE UArPAMMBI;
* IOHUMATh CMBICII TEPMHHA «AJITOPUTM;
* OCYILIECTBIISITh IOCTPOYHYIO 3alIUCh AIITOPUTMA;
* 3aMKMCBIBATh MPOCTEHININE JIMHEWHBIE aJITOPUTMBI C TOMOIIBIO OJIOK-CXEMBI.



K xoHIy 00y4eHusi B Ha4aJabHOHU HIKoJie OyneT o0ecrneyeHa roTOBHOCTh 00yYaroImuXxcs K
IPOJOJDKEHUIO 00pa3oBaHUs, JOCTUTHYT HEOOXOIUMBIH YpPOBEHb HX MaTeMaTHYeCKOro
pa3BUTHSA:

* Oco3HaHME BO3MOXHOCTEH U POJIM MAaTEMaTHKH B IO3HAHUU OKPY’KaIOLIeH eCTBUTEILHOCTH,
NOHMMaHHE MaTeMaTHKH KaK YaCTHU O0IIEYeIOBEYECKON KYIbTYPHI.

* CnocoOHOCTh MPOBOJMTH HCCIIEAOBAHHE IPEIMETa, SIBICHUS, (akTa ¢ TOYKU 3PEHUS €ro
MaTeMaTHYECKOM CYIIHOCTH (YMCIIOBBIE XapaKTEPUCTUKU O00beKTa, (opma, pa3mepsl,
IPOJOJIKUTEIBHOCTD, COOTHOILIEHHE YacTeH U 1p.).

* Ilpumenenue aHanmu3a, CpaBHEHHs, O00O0OIICHUs, KiIacCU(UKAUHK ISl  YHOPSAOYEHUS,
YCTAHOBJICHHsI 3aKOHOMEPHOCTEH Ha OCHOBE MaTeMaTHUECKUX (aKTOB, CO3/1aHUS U IPUMEHEHUS
Pa3IMYHBIX MOJENEN Ui pemieHus 3aaad, GopMyIupOBaHUs MPABWII, COCTABICHUS aITOPUTMA
IEUCTBUSL.

* MogenupoBaHue pa3IMYHBIX CUTYaIlMil, BOCHPOHM3BOISIIMX CMBICI apH(PMETHUECKUX
NeHCTBUM, MaTeMAaTHYEeCKUX OTHOIIEHUH W 3aBUCUMOCTEH, XapaKTEepU3YIOIIHUX peallbHble
npoliiecchl (IBMXEHUE, padoTa U T. 1.).

* BrinonHeHue nm3MepeHU B y4eOHBIX M JKUTEHCKUX CUTYalMsIX, YCTAaHOBJIEHUE H3MEHEHUH,
MNPOUCXOSIINX C PEATbHBIMA U MAaTEMaTUIECKUMH O0BEKTaMHU.

* [Iporno3upoBaHue pe3ynbTaTa MaTEMaTHUYECKOM eATEIIbHOCTH, KOHTPOJIb M OLEHKA JeHCTBUN
C MaTeMaTUYeCKUMHU 00BEKTaMHt, OOHAPYKEHUE U NCTIPABICHUE OIIHOOK.

* OcymecTBieHle MMOMCKa HEOOXOAMMOM MaTemaTtuueckoil umHpopmaiuu, nenecoodpasHoe ee
UCIIOJIb30BaHUE U 0000IIEHHE.

Coaep:xaHnue y4eOHOI0 IpeaMeTa, Kypca

1 KJIACC (132 v)

Yucna v Benu4uHbI (28 1)

Apudmernueckue neiictaus (48 )

TekcroBble 3a1auu (12 4)

[TpocTpancTBeHHbIe OTHOLIEHUS. ['eomeTprueckue purypsl (28 1)
['eomeTpuueckue BenuuuHs (10 1)

Pabora ¢ nanubME (6 1)

Yucaa v BeJIUYHHBI
Yucia ¥ udpsl.

[TepBuyHbIE KOJMYECTBEHHBIE NPEACTABICHHS: OOUH M HECKOJIbKO, OJMH W HHU OJHOTO.
Yucna u uudpset ot 1 10 9. IlepBriif, BTOpoH, Tpetuit u 1. 1. Cuet npenmetoB. Yucno u nudpa 0.
CpaBHEeHHE TPYII MPEIMETOB IO KOJIMYECTBY: OOJBINE, MEHBINE, CTONBKO ke. CpaBHEHHE
yycel: 3Haku >, <, =. OpHo3Haunkle uncna. ecarok. Yucao 10. Cuer aecarkamu. JlecsaTok u
enuuuilbl. JIBy3Haunble yucina. Paspsanseie cnaraembie. Uucna ot 11 go 20, ux 3amuch u
Ha3BaHUA.

BennuuHEL

CpaBHeHHE TIPEIMETOB MO HEKOTOPOW BENWYMHE 0e3 ee M3MEPEHHUs: BBIIIC-HIDKE, IIHpe-
yKe, JNIMHHEe-KOpoYe, CTaplle-MoJIoKe, Tskenee-nerde. OTHOMIEHUE «I0pOXKe-ACIIEBIIE» KaAK
0000111eHIEe CpaBHEHUH MPEMETOB 0 Pa3HBIM BETUYMHAM.

[lepBuuHblE BpEMEHHBIE MPEICTABICHUA: YacTH CYTOK, BpPEMEHa T0J/la, pPaHbIIE-TIO3XKE,
MPOJOKUTENFHOCTh (JUTMHHEE-KOopode 1Mo BpeMeHH). [loHsTHe O CyTOYHOH H TOJOBOM
IUKJIUYHOCTH: aHAJIOTHUS C JIBHXKEHUEM T10 KPYTy.

Apupmernyeckue aeicTBUsA
Ci1o)eHMe 1 BEIYUTAHHE.




Crnoxenue umucen. 3Hak «aumnoc» (+). Crnaraemble, cymma u ee 3HaueHue. [IpubaBienue
yucia 1 u no 1. AnautuBHBIN coctaB uncen 3, 4 u 5. [IpubaBnenue uncen 3, 4, 5 Ha OCHOBE UX
cocraBa. Beluntanue uucen. 3HaK «MUHYC» (—). YMeHbIIaeMoO€e, BHIYUTAEMOE, Pa3HOCTb U €€
3HayeHue. Beruuranue yucna 1 u no 1. [lepemectuTenbHoe CBOMCTBO CiOKeHUSA. B3anmMocBs3b
CJIOKEHUS W BbluMTaHMs. TaOnuyHble ciiydaw CIIOXKEHUs U BbluMTaHus. Ciaydyau CIOXKEHHS U
Bbiuntanuss ¢ 0. ['pynnupoBka craraembix. CkoOku. IIpubaBieHune umcna K CyMMe.
[TopaspsigHoe crnokenue enuuuil. [IpudaBnenue cymmbl K gucity. Crioco0 CIOKEHUS 10 4acTsIM
Ha OCHOBE yMOOHBIX cjaraeMbiX. BeluMTaHue paspsgHOro ciaraeMoro. BelumTaHue uucia u3
cymmbl. [lopaspsigHoe BBIYMTAHHE €IUHUI] 0€3 3aMMCTBOBAaHUS JIECATKA. Y BEIUYCHHE
(yMeHbIIeHHE) YKciIa Ha HeKOTopoe unciio. PasHocTHOE cpaBHeHHE yucenl. Bpruntanue cyMMbl
u3 yncna. CrocoO BEIYUTAHUS 10 YACTSIM Ha OCHOBE YIOOHBIX ClIaraeMbIX.

CrnosxeHue ¥ BbIYUTAHUE JUIHH.

TexcToBbI€E 3a7a4N

3HAaKOMCTBO C (HOPMYITHPOBKON apr(PMETHUECKONW TEKCTOBOW (CIOKETHOI) 3aauM: yCIOBHE
u Borpoc (TpeboBaHue). Pacno3HaBaHue M COCTABICHHME CIOXKETHBIX apu(pMETHUYECKHX 3ajad.
HaXO)KI[eHI/Ie M 3aIlliMCh PCHICHUSA 3aJ]a4i B BUAC YHCJIOBOI'O BBIPAKCHMUA. Braucnenue u 3ammch
OTBETa 3a/1a4M B BUJI€ 3HAYECHUS BBIPAKEHHSI C COOTBETCTBYIOLIUM HAUMEHOBAaHHEM.

IIpocrpancrBeHHbie oTHOWIEHH. ['eomeTrpryeckune purypbl

[Ipu3naku npeameroB. Pacnonoxenue npeaMeros.

Otnuuue mpeaMeTroB MO LBeTy, ¢opme, BeauuuHe (pa3mepy). CpaBHEHHE NPEAMETOB IO
BeIMUMHE (pa3Mepy): 0oJiblle, MEHbIIIE, TAKOH JK€. Y CTAHOBJIEHUE UIEHTUYHOCTH IIPEIMETOB 110
OJTHOMY WJIM HECKOJbKUM Ipu3HakaM. OObeJUHEHUE IpeIMETOB B TIpyIny Mo oOueMmy
npusHaky. PacrionoxeHue npeaMeToB cieBa, CIpaBa, BBEPXY, BHH3Y [0 OTHOUIEHHIO K
HaOmroarento, ux koMOuHaus. Pacnonoxenue npeamMeTroB Haj (10a) 4eM-To, JeBee (Tpasee)
yero-nubo, Mexay oaHuM u apyruM. Cnepeau (c3aau) 1O HANpaBICHUIO JIBHIKEHUS.
HanpaBnenue nBukeHHs HaneBO (HampaBo), BBepXx (BHM3). PacrnosioxeHue mnpeaMeroB IO
NOPSAJKY: YCTAaHOBJIEHUE MEPBOTO U MOCJIEIHEr0, CISAYIOUIEro U MPEIIIECTBYIOLIETO (€CIU OHU
CYIIECTBYIOT).

I'eomeTrpuyeckue GUrypbl U UX CBOMCTBA.

[lepBuuHble TpeACTaBICHUS OO0 OTIMYMU IUIOCKUX M HUCKPUBICHHBIX ITOBEPXHOCTEH.
3HAKOMCTBO C IUIOCKUMH TE€OMETPUYECKUMH  (UTYypaMU: KpPYyroMm, TPEYroJbHUKOM,
OpSMOYTOJIbHUKOM. Pacro3HaBaHue (GOpMBl JaHHBIX TI'€OMETPUYECKUX (GUIYp B peajbHBIX
npeamerax. Ilpsimpie u KpuBble juHHH. Touka. Otpeszok. [lyra. Ilepecekaromuecs u
Henepecekaromuecs JMHAK. Touka nepecedenus. Jlomanast muHUSA. 3aMKHYTBIE U HE3aAMKHYTBIE
JUHUM. 3aMKHyTas JHMHHUS Kak TpaHua obnactu. BHYTpeHHssT M BHemHss o0iactd 1O
OTHOLICHHMIO K TIpaHMIle. 3aMKHYTas JioMaHas JMHUA. MHOroyrojpHUK. YeThIpexyroiabHHK.
CummMeTpHuuHble (PUTypHI.

I'eomeTpuuyeckue BeJUIUHBI

[lepBuunble TpeACTaBICHUS O JUIMHE IIYTH U pPACCTOSIHUU. VX CpaBHEHHME Ha OCHOBE
MOHITUN «1abllle-0JINKe» U «UIMHHEE-KOPOYe».

Jnuna otpeska. M3mepenne anunbl. CaHTUMETp Kak eAMHMIA JUTHHBL. JlenuMeTp Kak Gosee
KpymHasi eiuHUIa AauHbl. COOTHOIICHHE MEXIY MenuMeTpoM u cantumetrpoM (1 am = 10 cm).
CpaBHEHHE JJIMH Ha OCHOBE MX U3MEPEHHUS.

Pab6oTa ¢ 1aHHBIMH

Tabnuia cnosxkeHus: oMHO3HAUHBIX uncel (kpome (). UTeHne u 3amoIHeHHE CTPOK, CTOJIOIOB
tabmunpl. [IpencraBnenne uHpopmanuu B Tabnume. Tabmuia crokeHHs Kak HHCTPYMEHT
BBITIOJTHEHUS! IEUCTBUS CII0KEHUSI HaJl OJJTHO3HAUYHBIMH YUCJIaMHU.



2 KJIACC (170 v)

Uucna u BenuyuHbl (42 u)

Apudmernueckue aecteus (51 9)

TexcroBble 3a1aun (43 u)

I'eomerpuueckue puryps (10 9)

['eomerpuueckue Benuuunsl (12 1)

Pa6ota ¢ nanapiMu (12 )

JloGaBrneH 1 yac B HEIETIO, T.0. B HEJIENIO TPOBOIUTCS 5 4aCOB Ha MOJCPKKY OCHOBHOTO Kypca

Yuciia v BeJIMYUHBI

Hywmepanus u cpaBHeHUE Yncen.

VYcTHas U NMCbMEHHAs HyMepalus JBY3HAUHBIX YMCEN: Pa3psiAHbIA MPUHLMII AECATUYHON
3aMKCH YMCeN, TPUHILHUI TOCTPOSHUS! KOJTUYECTBEHHBIX YUCIUTENbHBIX AT IBY3HAYHBIX YHCEIL.
«Kpyrmeien* necarkn. TEKCT CHOCKU * TepMUH «KPYTIIbIi» JUIS YACET BBOJUTCS, TIIABHBIM
o0pa3oM, 10 METOJIMYECKUM  COOOPaKEHHUSM, HO TPUCYTCTBYIOT M COOOpaKeHUS
IPONEAEBTUYECKOr0 XapaKTepa, €cau UMETh B BUAY B JlalbHEHUIIIEM M3YyYEHUE TaKOW TEMBbI, KaK
«OKpYyTJIEHUE YHCEI.

YcTHas W NHUCbMEHHAsh HyMEpalus TPEX3HAuHbIX YMCEN: IOJIyueHHUE HOBOM pa3psaHON
€MHUIIBI — COTHU, TPETUI pa3psal AECITUYHON 3alMUCH — paspsi COTEH, MPUHIUI MOCTPOCHUS
KOJIMYECTBEHHBIX YHUCIUTENBHBIX Ul TpeX3HauHbIX uncen. «Kpyrnbie» coTHu. IIpeacraBnenue
TPEX3HAYHBIX YHUCEN B BHJI€ CYMMBbI Pa3psAIHBIX CIaracMbIX.

CpaBHeHUE Uncel Ha OCHOBE IECATUYHON HyMepaluu.

N3o06paxenune yncen Ha 4uciaoBoM siyde. [loHsTHe 0 HaTypanbHOM psijie YHCed.

3HAKOMCTBO C PUMCKOM MUCbMEHHOW HyMepaIuei.

YucnoBble PaBEHCTBA U HEPABEHCTBA.

[lepBuuHbIe IpeACTaBIEHUS O YUCIIOBBIX MOCIIEI0BATEIbHOCTSIX.

BenuunHbI ¥ UX U3MEPEHUE.

CpaBHeHue mnpeaMeToB o Macce 0Oe3 ee u3MepeHus. EnuHuna maccbl — KHJIOTpamM.
N3mepenne wmaccbl. Enununa maccel — neHTHep. COOTHOIIEHHE MEXAY LEHTHEPOM U
kusorpammoM (1 17 =100 kr).

Bpems kak mponomKMTEnbHOCTh. M3MepeHue BpEMEHHM € IOMOIIBIO 4acoB. Bpems kak
MOMeHT. POpMHPOBAHHE YMEHHUS Ha3bIBaTb MOMEHT BpeMeHHU. [IpoJomKUTEenbHOCTh Kak
pPa3sHOCTh MOMEHTA OKOHYAHHUS U MOMEHTa Hayana coObITUS. EMUHMIIEI BpEMEHHU: 4ac, MUHYTA,
CYTKH, HEJIeJIsl 1 COOTHOLIEHHE MEXIAY HUMU. V3MeHsomuecs equHUIbI BpEMEHU: MECSL], TOA U
BO3MOXKHBIE BAapUaHTBl MX COOTHOWIEHUs c cyrkamu. Kanenmaps. EnunHuna BpemeHM — Bek.
CootHomienue Mexy Bekom u rojgom (1 Bex = 100 ner).

ApudmMernyeckue AeiicTBUA

UucnoBoe BBIpaXXEHHUE U €0 3HAUEHHUE. Y CTHOE CJIOKEHUE M BBIUMTAHUE UUCEIN B MPEENax
100 6e3 mepexoma W ¢ TepexoaoM uepe3 paspsn. [IpaBuiao BBYUTAHUS CYMMBI U3 CYMMBI.
[Topaspsaabie criocoObl crokeHus U BeuuTanus B npenenax 100. PasHocTHOe cpaBHEHUE yuCel.
3anuch CIIOKEHHS M BBIUMTAHUS B CTOJOMK: €€ MPEeUMYIIECTBa MO OTHOLIEHHUIO K 3alllicH B
CTPOYKY IpHU NOpa3psSAHOM BBIIOJIHEHUU [EUCTBUN. BblllosIHEHHWE M IIpOBEpKa AEHCTBUI
CJIOKEHHS U BBIYUTAHUS C TIOMOIIBIO KAIbKYISTOpA.

CBs3b MEXIy KOMIOHEHTAMH M pe3yJbTaToM JeWCTBUS (CIIOKEHUS U BbIYUTAHUA).
VYpaBHeHue kak (opMa 3anucH JEHCTBUS ¢ HEU3BECTHBIM KOMIIOHEHTOM. [IpaBuia HaxoxaeHus
HEU3BECTHOI'O CJIaraéMOr0, HEM3BECTHOTO BHIYMTAEMOI'0, HEU3BECTHOI'O YMEHBILIAEMOTO.

YMHOXKEHHE KaK CIIOKEHHE OJUWHAKOBBIX CllaraeMbIX. 3HAK YMHOXeHHs (). MHOXUTeNH,
NPOM3BEACHUE U ero 3HaueHue. Tabauunble caydyan ymMHOKeHus. Ciaydan ymHOXeHus Ha O 1 Ha
1. TlepemecTuTenbHOE CBOMCTBO YMHOMXEHHS.

VYBenuueHue uncia B HECKOJIbKO pa3.



[Topsitok BBITIOTHEHUS] AEUCTBUN: YMHOXKEHUE WM CIOKEHUE, YMHOKECHUE M BBIYUTAHHE.
JlelicTBUA MEpBOI U BTOPOUl CTYNEHEN.

3HAKOMCTBO C JICJICHUEM Ha YpOBHE NPEAMETHBIX JeHCTBUM. 3HaK aeneHus (:). [lenenue kak
nocie0BaTeIbHOE BhIUUTaHuE. Jlenrmoe, AenuTellb, YacTHOE U ero 3Hadenue. Jlomns (mojgoBuHa,
TpeTb, YETBEPTh, IATAs 4YacTb M T. I.). JleleHHe Kak HaxOXACHHUE 3aJaHHOM [0JIM YucIa.
YMeHblIIeHHe YHciia B HECKOJIBKO pa3.

Jlenenue Kak MU3MEPEHUE BEIUYMHBI MM YMCIEHHOCTH MHOYKECTBA C IOMOILBIO 3a/laHHOM
€IMHHUIIBI.

Hcnonb30BaHue CBOMCTB apu()METHICCKIX ACHUCTBHIA IS YI0OCTBA BHIYHCICHUH.

TexcToBBIC 3a1a4M

Apudmerndeckass TEKCTOBas (CIOXKETHas) 3ajada KakK OCOOBI BHJ MaTeMaTHYeCKOTrO
3agaHus. OTIUYUTEIbHBIC MPU3HAKK apu(METHUYECKOW TEKCTOBOW (CIOKETHOM) 3amauu U ee
00s3aTeNbHbIE KOMIIOHEHTBI: YCJIOBHE C HAJMYMEM YMCIOBBIX JaHHBIX (JAHHBIX BEJIMYUH) U
TpeboBaHue (BOIMPOC) C HaJIMYMEM MCKOMOTro 4ucha (BenuuuHbl). DopMynupoBka
apupMeTUUECKOM CIOKETHOM 3a/1auu B BUE Tekcra. KparTkas 3anuch 3a1ayu.

I'padrueckoe MoeTupOBaHUE CBA3EH MEXKAY JaHHBIMU U UCKOMBIM.

IIpocras 3amaua. @opMupoBaHHE YMEHHUS IPABHJIBHOTO BbIOOpA JEHCTBUS MPHU PELICHUU
MPOCTOM 3a/1ayi: Ha OCHOBE CMBIC/Ia apU(PMETHUECKOTrO ACHCTBUS U C MOMOIIBIO IpadUyecKoit
MOJIETH.

CocraBnas 3amauda. [IpeoOpa3oBaHue COCTaBHOW 3a/Jayd B MPOCTYI0 U HAOOOPOT 3a CYET
U3MEHEHHUs TpeOoBaHUsA MU ycioBus. Pa3OuBKa coCcTaBHOHM 3ajaud Ha HECKOJBKO IPOCTHIX.
3anuch pelieHus: COCTaBHOM 3aauu 10 «1aram» (IeHCTBUSAM) U B BHJI€ OJTHOTO BBIPAXKEHUS.

[Tonsitue 00 ob6parHoii 3agaue. CocTaBieHue 3a1a4, OOpaTHBIX JaHHOW. Pemenne oOpaTHOM
3aJ]a4M KaK croco0 MPOBEPKU MPABUIbHOCTH PEIICHUS JAHHOM.

MopenupoBaH#e U pelIeHHe MPOCTHIX apHU(PMETHUECKUX CIOKETHBIX 33]ad Ha CIOXKEHHE U
BBIYMTAHUE C IOMOUIBIO YPABHEHUH.

3aiaun Ha Bpems (Hayaslo, KOHEll, IPOAOIKUTEIbHOCTh COOBITHS).

Pemienue pazHooOpa3HbIX TEKCTOBBIX 3ajjau apu(METUIECKUM CIIOCOOOM.

3amauu, coiepKaIife OTHOIICHUS «0oJibiie Ha (B) ...», «MEHBIIE Ha (B) ...».

I'eomerpuueckue Gpurypsl

beckoneynocts mpsmoi. Jlyd kak momynpsiMas. Yroia. Bunabl yrioB: mpsMOW, OCTpBIi,
Tynou. Yrael B MHoroyroiapHuke. IIpsamoyrompHmk. KBagpar kak dYacTHBIM ciaydal
MPSAMOYTOJIBHUKA.

OxpyxHocth u kpyr. llentp, pamuyc, nuamerp okpyxkHoctu (kpyra). Iloctpoenue
OKPY)KHOCTH (Kpyra) ¢ IOMOIIbIO LUPKYIs. Vcrnosnbp3oBaHue IMPKYJs A OTKIIAIbIBaHUS
OTpE3Ka PaBHOTO 110 JJIMHE JaHHOMY.

I'eomeTpuuyeckue BeJUIUHBI

Enuanna nnuael — MeTp. COOTHOIICHUS MEXKY METPOM, ACIIUMETPOM U caHTHMETpoM (1 M
=10 nm = 100 cm).

Jnuna nomanoil. Ilepumerp MHOroyrojpHuka. BeluncieHue mnepumeTrpa KBajapara M
MPSIMOYTOJIbHUKA.

Pabora ¢ nanHbIMU

Tabnuma ymHOXEHHsS OJHO3HAuHBIX uucen (kpome (). UTeHuWe W 3aMoONHEHHE CTPOK,
ctosioroB Tabmuiel. [IpencraBnenune nHpopmanuu B Tabnwuie. lMcnonb3oBanue TaOmHIBI s
(bOpMyITUPOBKH 3aaHHUS.

3 KJACC (170 4)



Yucna u Benuausbl (19 1)

Apudmernaeckue aeicteus (61 u)

TekcToBblie 3amaun (46 1)

I'eomerpuueckue puryps (10 9)

['eomerpuueckue Benuuunsl (14 1)

Pa6ota ¢ nanupiMu (20 )

Jlod6aBiieH 1 4 B HeJEIIO, T.0. B HEJICIIO IPOBOAMUTCS S5 4aCOB Ha MOJJICPIKKY OCHOBHOTO Kypca

UYncsia 1 BeJIMYNHBI

Hymepaius u cpaBHEHUE MHOTO3HAYHBIX YHCEI.

[Tonydyenue HOBOM pa3psaHON eauHULBI — ThicAuu. «Kpyrabie» Teicaun. Paspsasl enquHUI]
TBICSY, JECATKOB ThICSAY, COTEH Thicad. Kinacc emunHuiy u kiacc Teicsd. [IpuHuun yctHon
HyMEpaluu C KMCHOJIb30BAHUEM Ha3BaHWM KiaccoB. [lopa3psaHoe CpaBHEHHME MHOI'O3HAYHBIX
YHCEll.

HarypanbHblii psia U Ipyrue 4uCIIOBBIE MOCIEI0BATEIBHOCTH.

BenuuuHbI ¥ UX U3MEpEHHE.

Enununer Mmacesl — rpamM, ToHHa. COOTHOIIIEHHE MEXTY KUJIOrpaMMoM U TpaMMmoM (1 kr =
1000 r), mexay ToHHO# 1 Kunorpammom (1 T = 1000 kr), Mmexxay ToHHOU U 1eHTHepoM (1 T =10
).

ApudmMernyeckue AeHCTBUA

ANTOpUTMBI CI0XKEHHUS U BBIYUTAHHUSI MHOTO3HAYHBIX YHCEI «CTOJIOMKOM).

CoueraTenbHOE CBOMCTBO YMHOXKEHMsI. [’ pynnupoBKa MHOXKUTEIEH. Y MHOKEHHE CYyMMBbI Ha
YKCJIO U YKMCIIA HA CyMMY. Y MHOKEHHE MHOTIO3HAYHOI'O YMCJIa HAa OJHO3HAYHOE U JIBY3HA4YHOE.
3anuch yMHOXKEHUS «B CTOJIOUK.

Jlenenue kak JeiicTBue oOpaTHOE yMHOKEHUIO. TaOnuuHble ciiydan JeneHus. B3auMocBs3b
KOMIIOHEHTOB W pE3yJbTaTOB JACUCTBUI YMHOXKEHHsS W JeieHMs. PelleHne ypaBHEHUN C
HEU3BECTHBIM MHOXHUTEJIEM, HEU3BECTHBIM JIE€JIUTENIEM, HEU3BECTHBIM JenuMbIM. KpaTtHoe
CpPaBHEHHUE YHMCEJI U BEJINYUH.

HeBo3moxHocTsb nenenus Ha 0. Jlenenue yrcna Ha 1 1 Ha camo ce0sl.

Jlenenre CyMMBI U pa3HOCTU Ha 4yucio. [IpueMbl yCTHOTrO JeneHusl BY3HAYHOTO YUCIIA HA
OJIHO3HAYHOE, ABY3HAYHOI'O YHCJIa HA ABY3HAYHOE.

VYmuoxenue u geixenne Ha 10, 100, 1000.

HenctBua mepBoii U BTOpor cryneHed. Ilopsaok BeimonHenus aeicteui. HaxoxneHue
3HAuEHUs BbIPAXKEHMsSI B HECKOJIBKO JIEUCTBUM CO CKOOKaMU U 0e3 CKOOOK.

Beruncrnenus u npoBepKa BIYUCICHUN C IIOMOIIBIO KaJIbKYJIATOPA.

[Ipukuaka u OLleHKa CyMMBI, Pa3HOCTH, IIPOU3BEACHUS, YACTHOIO.

Hcnonb3oBaHue CBOMCTB apu(pMeTHUeCKUX IeHCTBUI 171 y100CTBA BBIYMCICHUH.

TexkcTOBBIE 321a4N

[Ipocteie apudmeTndecKkre CIOKETHBIE 3aJaud Ha YMHOXXCHHE W JICJICHHE, UX PEIICHHE.
Hcnonk3oBanue rpaduueckoro MOASIUPOBAHUS TPU PEIICHUH 33/1a4 HA YMHOXKEHUE U JISICHNUE.
MopenupoBanue W peIIeHUE MPOCTHIX apU(PMETHUYECKUX CIOKETHBIX 3a7ad Ha YMHOXXCHHE U
JIeJICHUE C TIOMONIbIO YPABHEHUH.

CocraBHbIe 3a7]a4M Ha BCe NEUCTBUS. Pelenne cocTaBHBIX 3a/1ay 1Mo «Iaramy (JIeUCTBUSIM)
Y OJIHUM BBIPAKEHUEM.

3ajaun ¢ HEOCTAIONMMMHU JTaHHBIMU. Pa3nudHbie criocoObl MX MpeoOpa3oBaHUs B 3a7a4d C
MOJTHBIMU JJAHHBIMH.

3amaun ¢ W3OBITOYHBIMU JaHHBIMU. lcmonb3oBanume HaOOpa MaHHBIX, MPUBOJANIUNX K
PELICHUIO ¢ MUHUMAJIBHBIM YHCIIOM JICHCTBHA. BBIOOp parimoHaIbHOTO MyTH pEIICHUsI.

I'eomerpnuyeckue Gpurypsl



Bunsl  TpeyroiabHHKOB: MPAMOYTOJIBHEIE, OCTPOYI'OJIbHEIE A TYIOYILOJIbHEIE;
Pa3HOCTOPOHHHE W paBHOOEAPEHHBIC. PaBHOCTOPOHHUN TPEYrOJbHUK KaK YacCTHBIM Clydai
paBHOOEpEeHHOTr0. BpIcOTa TpeyroapbHHKA.

3aauyn Ha pa3pe3aHue U COCTaBICHUE T€OMETPUUECKHUX (QUTYp.

3HAKOMCTBO C KyOOM M ero nu300pa’keHreM Ha IJI0CKOocTU. Pa3BepTka kyoa.

[Toctpoenne cUMMETpUYHBIX (UTYp Ha KieT4yaTod Oymare W C IMOMOIIBIO YEePTEKHBIX
HHCTPYMEHTOB.

I'eomeTpryeckue BeJTUYNHBI

Enununa mymael — kunometp. CooTHoIeHne Mexay KuiomerpoMm u MetpoMm (1 km = 1000

Enununa nmmael — MuyumaMeTp. COOTHOIIEHHE MKy MeTpoM B MuutuMerpom (1 M = 1000
MM), neuuMerpoM U MusuuMerpoM (1 am = 100 mm), cantumerpoM U muuiuMmerpom (1 cm = 10
MM).

[TonsTre o omaau. CpaBHEHUE TUTOIIAICH GUTYp 0€3 UX U3MEpPEHUSI.

W3mepenue momaaeld ¢ MOMOMIbIO TMPOU3BOJIBHBIX MEpOK. M3mepeHue miomaan ¢
MOMOUIbIO HAJIETKH.

3HaKOMCTBO C OOMIICTIPUHATHIMH EAMHHUIIAMU TUIOIIAIU: KBaJpPaTHBIM CAHTHMETPOM,
KBaJPAaTHBIM JCIUMETPOM, KBAJPATHBIM METPOM, KBaJPATHBIM KHUJIOMETPOM, KBaJAPATHHIM
MUJUTUMETPOM. [[pyrue enuHuIbl miomanu (ap Wik «coTka», rekrap). COOTHOIICHHE MEXIY
eAMHHUIIAMU IUIOIIAIU, UX CBSA3b C COOTHOLICHHUSMU MEXIY COOTBETCTBYIOIMMHU €IMHULIAMU
JUTUHBI.

Omnpenenenye MIOMIAM NPSIMOYTOJbHUKA HEMOCPEICTBEHHBIM U3MEPEHUEM, U3MEPEHUEM C
MOMOIIIbIO AJIETKU U BBIUMCIICHUEM HA OCHOBE U3MEPEHHUS JUIMHBI U IIUPUHBI.

CpaBHeHue yIJIoB 0€3 U3MEPEHUs U C TTIOMOIIBIO H3MEPEHUSI.

PaGora ¢ naHHBIMH

Tabnuua pa3psanoB U kimaccoB. Mcmonb3oBaHue «pa3psaHON» TAaOMUIBI Ui BBITOJTHEHUS
JNEeHCTBUI CIOKEHUs W BbluMTaHUS. TabnuuHas ¢opMa KpaTKoil 3amucu apupMeTH4ecKOn
TEKCTOBOHM (ClOXkKeTHOH) 3amaun. M300pakeHME JaHHBIX C IOMOIIBIO CTOJOYATHIX WM
MoJIOCYaThIX AuarpaMM. Mcrnonp3oBaHue AuarpaMM CpaBHEHMsI (CTOJIOYATHIX WIIM MOJIOCUATHIX)
JUISl pEIIEHNUs 3a/1a4 Ha KPaTHOE WM Pa3HOCTHOE CPAaBHEHHUE.

4 KJIACC (136 u)

Uucna u BenuuuHbl (12 v)
Apudmernueckue neiicraus (50 u)
TekcToBble 3a7aun (26 1)
['eomerpuyeckue Gurypst (12 )
['eomerpuueckue BenuuuHsl (14 1)
PaGora ¢ mannubME (22 )

Yucsaa v BeJIMYUHBI

Hamypanvnvie u Opobusie uucna.

HoBas pazpsgnas emuamma — mmnmunod. (1000000). 3HakOMCTBO C HyMmeparueil uucesn
KJIacCca MUJUIMOHOB U KJIacCa MUJUIMAP/IOB.

[Tonsatne momm m ApoOW. 3amuch AOMW U JPOOUM C TIOMOIIBIO YIOPSAOUYEHHON TMaphl
HATYpaJIbHBIX YHUCENI: 4YUCIUTeNs U 3HameHaTens. CpaBHeHue apobell ¢ OJMHAKOBBIMHU
3HAMEHATEISIMH.

[TocTostHHBIE U TIEpEMEHHbIEC BETUYHHBI.



CocTaBiieHHE YHCIIOBBIX HOCHCHOB&TCHBHOCTCﬁ o 3aJJaHHOMY IpaBUITY. YcranoBnenue
(BBIOOD) TIpaBMIIa, IO KOTOPOMY COCTABJICHA JIAHHAS YMCJIOBAs TIOCIEOBATEIHLHOCTD.

Benuuunul u ux uzmepenue.

Jlutp kak eamHuna BMecTUMOCTH. Cocynbl cTaHIapTHOW BMecTUMOCTH. COOTHOIICHHE
MEXY JIJUTPOM B KyOU4ecKHM JenuMeTpoM. CBs3b MEXKy TUTPOM U KHIJIOTPAMMOM.

ApudmMernyeckue AedcTBUA

Jleticmeusi Hao yuciamu u 8eIUYUHAMU.

ANTOPUTM NMUCEMEHHOTO YMHOXXEHUSI MHOTO3HAYHBIX YHCEI «CTOIOMKOMY.

[IpeameTHplil cMmBICT JeneHuss ¢ ocTarkoM. OrpaHMyeHHMe Ha OCTATOK Kak yCIIOBUE
onHO3HAYHOCTU. CIIOCOOBI IeIeHHsI C 0CTaTKOM. B3anMOCBS3b IEMMOTro, JEIUTENs, HETIOTHOTO
YaCTHOT'O M OCTaTKa. /[eneHue Haueno Kak 4aCTHbINA CIy4dal JEJIEHHS C OCTaTKOM.

ANTOPUTM TNHUCBMEHHOTO JIEICHUS C OCTAaTKOM «cToinOomkom». Crnydaum JaeneHus
MHOT'0O3HAQ4HOI'0 YMCJa Ha OJHO3HAYHOE U MHOT'O3HAYHOT'O YMCJIa HA MHOTO3HAYHOE.

Cno>xeHue ¥ BRIUUTAHUE OJHOPOJIHBIX BEJIMYUH.

YMHOXEHUE BETUYMHBI HA HATYPaJIbHOE YHUCIIO KAK HAX0XKICHUE KPATHOW BEJTUUNHBI.

Jlenennie BeIMUMHBI HA HATYPAIbHOE YMCIIO KaK HaXO0XKJICHUE JTOJIU OT BEJTMYHUHBI.

YMHOKEHUE BEIMYUHBI HA IPOOb KaK HAXOKJIEHHE YaCTH OT BEIMYMHBI.

Jlenenue BEIMYMHBI HA APOOb KaK HAXOXKICHUE BEMIMHBI 110 JAHHOU €€ YaCTH.

Jlenenvie BeIMUMHBI HA OTHOPOJHYIO BEJIUYUHY KaK U3MEPEHHUE.

[Ipukuaka pe3ynaprara JeJICHHUS C OCTATKOM.

Hcnonb3oBaHue cBOMCTB apudMeTHUECKUX ACHCTBUIA /Ui y10OCTBAa BHIYUCICHUH.

Onemenmul anecedpul.

bykBeHHOe BBIpa)KEHHE KaK BBIpRKEHHE C TMepeMeHHOW (mepeMeHHbIMU). HaxoxaeHue
3HAYCHUS] OYKBEHHOTO BBIPAKEHUSI MPU 33JaHHBIX 3HAYEHUAX TEPEMEHHON (IIE€PEMEHHBIX).
YpaBHEeHHE Kak paBEHCTBO ¢ nepeMeHHo. [TonsTHe o pemennn ypaBHeHus. CriocoObl penieHus
ypaBHEHUM: TMOJ00POM, HAa OCHOBE 3aBUCHUMOCTH MEXIY pe3yJbTaTOM U KOMIIOHEHTaMH
JIEMCTBUM, HA OCHOBE CBOMCTB UCTUHHBIX YUCIOBBIX PABEHCTB.

TexcroBbI€ 3a124H

ApudmeTrueckue  TEKCTOBble  (CIOXKETHBbIE)  3aJayd, COJEpXallhe  3aBUCHUMOCTD,
XapaKTepU3YIOIYIO MPOLECC IBUKEHUS (CKOPOCTh, BpEMsl, TPOIIeHHBIH MyTh), MPOLEecC pabOThI
(Mpou3BOANUTENBHOCTh TPYAa, BpeMs, 00beM Bceill paldoThl), MpoOIlecC M3rOTOBJIECHUS TOBapa
(pacxon Ha mpeaMeT, KOJIMYECTBO MHPEAMETOB, OOLIMI pacxon), pacueTa CTOMMOCTH (IIeHa,
KOJIMYECTBO, 00111asi CTOMMOCTh TOBapa). Pemenue 3a1a4y pasHbIMH CIIOCOOaMHU.

Anrebpanueckuii croco0 pereHns apupMeTHUECKUX CIOKETHBIX 3a/1a4.

3HAKOMCTBO C KOM6I/IHaTOpHI>IMI/I 1 JOTMYECKHUMHU 3a1adaMU.

3azayn Ha HaXO0XKJI€HUE JOJIH LIEJIOT0 U LENOr0 0 €r0 J0JIH, YAaCTH LIEJIOT0 U LEJIOT0 IO €T0
YacTH.

I'eomerpuueckue Gpurypsl

Paz6uBka u cocraBienue Guryp. PazduBka MHOTOyrojJbHHKa Ha HECKOJIBKO TPEYTOJIbHHUKOB.
Pa30uBKka npsiMOyrojabHUKa Ha JIBa OJIMHAKOBBIX TPEYTOJIbHHKA.

3HAKOMCTBO C HEKOTOPBIMU MHOTOTpaHHUKAMH (TIPSMOYTOJIbHBIN MapajuiesIenuIe, Mpu3Ma,
NUpaMKJia) U TeTaMu BpalleHus (I1ap, HUIUHAP, KOHYC).

I'eomeTpuuyeckne BeJUYUHBI

[Inomane mpsAMOYroJIbHOIO TPEYroJIbHUKA KaK IMOJOBMHA IUIOLIAAM COOTBETCTBYIOLIETO
MPSIMOYTOJIbHUKA.

HaxoxaeHue miomanay TpeyroJbHUKA C MOMOIIBI0 Pa30UBKU €ro Ha JBa MPSIMOYTOJIBHBIX
TpeyrojbHUKa.



[Tonatue o6 oObeme. OOBEM TET M BMECTUMOCTh COCYAOB. V3mepeHue oObema Ten
IIPOM3BOJIbHBIMU MEPKaMH.

OOmenpuHATbIE EAMHUIBI O0beMa: KyOMYEeCKHH CAaHTUMETp, KyOW4ecKHWid JenuMeTp,
KyOnueckuii merp. COOTHOLIEHUs MEXAYy €AMHHULAMH 00BbeMa, UX CBA3b C COOTHOLICHUSMHU
MEX/y COOTBETCTBYIOIIMMH €AMHULIAMH JUTUHBI.

3a1aun Ha BBIUMCIIEHUE PA3IMYHBIX FEOMETPUUECKUX BEJIMYUH: JUTMHBI, IUIOIAAH, 00beMa.

Pabora ¢ naHHBIMU

Tabnuua xak cpescTBO OMUCAHUS XapaKTEPUCTUK MPEAMETOB, 00BEKTOB, COOBITHH.

KpyroBass auarpamMma Kak CpeACTBO IpPEJCTABIEHHUS CTPYKTYpbl COBOKYNHOCTH. UTeHue
KpYroBBIX JMarpaMM c paszieieHueM kpyra Ha 2, 3, 4, 6, 8, 9, 12 paBHbIXx poneil. Beibop
COOTBETCTBYIOLIEH quarpaMMel. IlocTpoeHne npocTelImux KpyroBbIX JUarpaMm.

Anroputm. [TocTpounas 3anuch anropuTMa. 3anuch AITOPUTMA C TOMOIIBIO OJIOK-CXEMBI.

OcHoBHbIe BHIbI Y4eOHOH [esiTeIbHOCTH YYallUXcsd B Ipouecce OCBOEGHHMS Kypca
«MaTeMaTHKa»

MonenupoBanue CUTyaluii apupMeTHIeCKUMHU U TEOMETPHUECKUMHE CPEICTBAMH.
Ocy1ecTBieHne YIOPSAI0UYEHUS MPEIMETOB U MaTeMaTHUYEeCKUX 0OBEKTOB (IO JAJMHE, TUIONIA/IH,
BMECTUMOCTH, Macce, BpEMEHH).

Onucanue siBJI€HUN U COOBITUI C UCIIOJIb30BAHUEM BEIHUHUH.

Pacno3naBanue mMozeneil reoMeTpruuecKux (pUryp B OKpYKarolMX MpeaMeTax.

OO6HapyxeHre MaTEMAaTUYECKUX 3aBUCUMOCTEN B OKpPYKaIOIlel AeHCTBUTEIbLHOCTH.
Paspenienue KUTEHCKUX CUTyallMi, TPEOYIOIUX YMEHUs HAXOAUTh T€OMETPUYECKUE BETUUNHbI
(IJ1aHUPOBKA, Pa3METKA).

BrimonHeHne reoMeTpuueckux NOCTPOSHUH.

Brmonnenune apupMeTu4ecKiX BhIUHUCICHHH.

[TporHo3upoBaHue pe3ysbTaTa BEIUMCICHUS, PEILIEHUS 3aJauu.

[InanupoBaHue pelIeHUs 3a/adyd, BBINOJIHEHHWE 33/JaHHUsd Ha U3MEpPEHHE, BBIYUCIICHUE,
MIOCTPOCHHUE.

CpaBHeHHE pa3HBIX CIIOCOOOB BBIYHMCIEHUH, pEIIeHUs 3aJadyd;, BBIOOp pallMOHAIBLHOTO
(yno6Horo) crocoba.

Hakormenue n ucosabp30BaHUE OMBITA PELLIEHUS! Pa3HOOOPA3HBIX MaTEMaTHUECKUX 3ajau.
[TomaroBblii KOHTPOJIb MPABUIBLHOCTH U MOJHOTHI BHIIOJHEHUS aNrOpUTMa apu(MeTHYecKoro
JneicTBUS (CIOKEHUS, BBIYMTAHUS, YMHOXKEHHUsS, JEJIEHUs), pEIIeHHUs TEKCTOBOW 3aJaud,
HOCTPOCHMSI FEOMETPUUECKOM (DUTYPBI.

[Touck, oOHapyxeHHE€ W yCTpaHEHHE OIMUOOK JIOTHYECKOTO (B XOJ€ pEIICHHs) U
apuMeTHUeCKOTro (B BEIYHCICHUSIX ) XapaKTepa.

[Touck HEoOXoaMMOMN MHPOPMAIMH B YIeOHOM U ClIpaBOYHOM JUTEpaType.

COop, 0000uIeHNHe ¥ MpEeACTaBICHUWE JAHHBIX, TOJYYEHHBIX B XOJE CaMOCTOATEIbHO
[IPOBEJICHHBIX HAOIIOACHUN, OTIPOCOB, TOUCKOB.

K xoHmy oOyueHus B HadaibHOH mIKoJie OyaeT oOecreyeHa TOTOBHOCTh OOYYAOLIUXCS K
INPOJOHKEHUIO 00pa3oBaHMsl, JIOCTUTHYT HEOOXOAMMBI ypOBEHb HUX MaTeMaTUYECKOTO
pa3BUTHSL.

Oco3HaHKMe BO3MOXXHOCTEN M POJIM MAaTEMATHKU B MO3HAHWH OKPYKAKOIIECH NEUCTBUTEIBHOCTH,
MOHMMAaHNUE MaTEeMaTUKH KaK 4acTy 00LIeueI0BEUECKON KYIbTYpPHI.

CriocoOHOCTh TMPOBOJIUTH HCCIEIOBAHUE NpPEAMETa, SIBICHHs, (PakTa ¢ TOYKM 3pEHUS €ro
MaTeMaTHYECKOM CYIIHOCTH (YUCIIOBBIC XapaKTEPUCTUKH o00BeKTa, (opma, pasMephl,
MPOJOKUTEILHOCTh, COOTHOLICHHE YacTel U Tp.).



[lpumeHeHue aHanu3a, CpaBHEHUS, OOOOIIEHUS, KiIacCU(UKAUU OIS YIOPAJOUYCHHUS,
YCTAHOBJICHHsI 3aKOHOMEPHOCTEH Ha OCHOBE MaTeMaTUYECKUX (PaKTOB, CO3/1aHUS U IPUMEHEHUs
Pa3IMYHBIX MOJENEN Ui peleHus 3aaad, GOpMyIUPOBAHUS MPABUII, COCTABICHUS aJITrOpUTMa
IEUCTBUSL.

MopenupoBaHue pa3IHuHbIX CUTYalui, BOCIIPOU3BOISIINX CMBICT apu()METHUECKUX JCHCTBHIA,
MaTEMaTUYECKUX OTHOIIEHUH U 3aBUCHUMOCTEW, XapaKTEpU3YIOIIMX pPEAJIbHBIE IPOLIECCHI
(nBwkeHue, paboTa U T. 1.).

Boinonnenue u3MmepeHuil B y4eOHBIX M JKUTEHCKHUX CHUTYallUsX, YCTAHOBJIEHUE W3MEHEHUH,
HNPOUCXOIAIINX C PEATbHBIMUA U MAaTEMaTUYECKUMH O0BEKTaMHU.

[Tporno3upoBaHue pe3ynbTaTa MaTEMaTHUECKON NEATEIbHOCTH, KOHTPOJIb U OLIEHKA IeHCTBUH C
MaTeMaTHYeCKUMHU 00beKTaMH, 0OHapyKEHHE U HCIIPaBJIEHUE OINOOK.

OcymecTBiIeHHe TIOUCKA HEOOXOJUMOW MaTeMaTW4yecKor WH(pOpMaluu, IenecoodpasHoe ee
UCIIOJIb30BaHUE U 00001IEHHE.

3. TemaTnuyeckoe MIAHMPOBAHUE

1 kaace
KoanuectBo
Ne
Tema 4aCOB
n/n
1 HauvaJio reomerpun 17
2 Yucaa 0,1 n2 12
3 Yucna3,4us 10
4 Cio:xkenne 17
5 OaHO3HAYHDBIE YHCIA 10
6 Bruruutanue 10
7 J{By3HA4YHBIE YHCIA 12
8 3agauu 11
9 Ta0anma cJI0;KeHHus 12
10 Pa3HoCTHOe CpaBHeHHeE 21
O01ee KOJIMYeCTBO YaCOB 132
2 KJace
KoanuyecTBo
Ne
Tema 9aCc0B
n/n
1 IToBTOpeHune usyvyennoro B 1 kinacce 2
2 «KpyrJblie» 1By3HAYHbIE YHCJIA U 1eICTBUS HAJl HUMU 15
3 JIBy3Ha4YHbIE M OJHO3HAYHBIE YHCJIA 20
4 JBy3Ha4YHBIE YNCcJIa U AeHCTBUS HAJ HUMH 15
S) JlelicTBHE YMHOXKEHHE 19
6 Tabauua yMHOKeHUsI OTHO3ZHAYHBIX YK CeJ 15




7 Tpex3HauyHble yucIa 12
8 CioxkeHne ¥ BLIYNTAHHE CTOJOHKOM 15
9 YpaBHeHust 9
10 JleseHue 17
11 Bpems 15
12 OopartHasi 3agaua 16
OO011ee KOJIMYECTBO YACOB 170
3 KJacc
No Koau4vecTBo
Tema 4acoB
n/n
1 IloBTOpEHME. 3
2 YMHoOKEeHME U 1eJIeHHne, 12
3 Kaace Teicad. 14
4 CiokeHue M BbIYUTaHHE CTOJOMKOM 15
5 CpoiicTBa yMHOKEeHUSsl. 12
6 3agaum HA KpaTHOe CPaBHEHHe. 17
7 HccaenoBanue TpeyrojibHUKOB 16
8 YMHOKeHUe HA IBY3HAYHOE YHCJIO0. 12
9 CaoiicTBa J1e/1eHUs. 15
10 HN3mepenne u BbIuMcIeHHeE MJIOIIATH. 24
11 Pemenne 3agau 10
12 Henenne. 20
O01ee KOJIMYECTBO YACOB 170

4 kiaacce




MarepuajibHO-TeXHHYECKOe oOecredeHue 00pa3oBaTeIbHOI0 nmpoiecca

CIIMCOK PEKOMEHJIYEMOM YYEBHO-METOJAYECKOM JUTEPATYPBI

Konuyenmyanvuvie u meopemuueckue 0CHO6bl
YMK «llepcnekmuesnas nauanvHas wKoa1a»

Uypakosa P.I". IIpocTpaHCTBO HATSHKEHUSI CMBICTA B Y4EOHO-METOIUYECKOM KOMIUICKTE
"ITepcniekTrBHAas HavanbHas 1mKona" (KoHIenTyalbHbIe OCHOBBI JUYHOCTHO-OPHUEHTHPOBAHHON
MOCTPA3BUBAIOIICH CUCTEMBI BOCIIUTAHUS U 00yueHus1).— M.: AkageMKHUTa/Y 4eOHUK.

Uypakosa P.I'. TexHonoruss 1 acneKTHbIA aHAJIW3 COBPEMEHHOI'O YpOKa B HAdaJlbHOU
mkoie. — M.: AkageMKHura/Y 4eOHuUK.

[IpoekTupoBaHre  OCHOBHOW  00pa3oBaTENbHON  HporpaMMbl  00pa30BaTEIHHOIO
yupexaenus/ Ilog pen. P.I'. UypakoBoii - M.: AkanemkHura/Y 4eOHUK.

Ne i/ Tema KosmyecTBo  4acoB
1. IloBTOpEHHE 3

2 Hymepanusi MHOT03HAYHBIX YK e 8

3. YMHOKeHHE U 1eJIeHHe MHOTO3HAYHBIX YHCeJ 27
4, Beauuunbl 27
5. 00béMm. Enununnl 00béma 12
6. Pemenne 3a1a4 Ha NPOU3BOAUTENbHOCTD 21
7. I'eomeTpuyuecKknii MaTepuaJl 9

8. Pemenue 3a1a4 Ha Pa3HOCTHOE M KPATHOE CPaBHEHHUE 14
9. Pemienue 3a1a4 Ha ABMKEHHE 11
10 YpaBHeHnus. PemneHue 3a1a4 ypaBHeHHEM. 4

O01mee KOTHYECTBO 4aCOB 136
1 knacc

Yexunu A.JI. Maremaruka. 1 xkimacc. YueOuuk. Yacts 1. — M.: AkageMKkaura/ydeOHuK.

Yexun A.JI. Matemartuka. 1 kinacc. Yuebuuk. Hacts 1. — M.: AkageMkaura/yY4eOHHK.

3axapoBa O.A., FOnuna E.I1. MatemaTuka B Bonpocax ¥ 3aganusix. 1 kinacc. Terpanp mis
camocTosTenbHOU paboThl Ne 1. — M.: AkanemkHura/yY 4eOHUK.

3axapoBa O.A., FOnuna E.I1. MatemaTuka B Bonpocax u 3afanusix. 1 kinacc. Terpanp mis
camocTosTenbHON paboThl Ne 2. — M.: AkaneMkHura/Y 4eOHHUK.

UypakoBa P.I'. Marematuka. Iloypounoe mnnanupoBanue. 1 kmacc. B 2 u. — M.:
AxanemMkHaura/Y4eOHUK.
Yexkun A.JI. MaremaTtuka: 1 kiacc: METOAMYECKOE MOcoOMe i yuuTens. — M.

AxanemMkaura/Y4eOHUK.

3axapoBa O.A. IIpoBepouHbie PaOOTHI MO MaTeMaTUKE U TEXHOJOTUS OpraHU3alUU
KOppeKIMH 3HaHuM  ydammuxcs. 1—4  kmaccel:  Meronuueckoe mocobume. — M.
AxanemMkHura/yY yeOHUK.

2 Knacc
Yexun A.JI. Matematuka. 2 kiaacc. Yueouuk. Hacts 1. — M.: AkageMkaura/yY4eOHHK.
Yexun A.JI. Maremaruka. 2 kinacc. Yueouuk. Yacts 1. — M.: AxkageMkuura/yYueOHHK.
3axapoBa O.A., FOguna E.I1. Maremartuka B Bonmpocax u 3aJjaHusix. 2 kiacc. Tetpanb mis
camocTosTeNbHON paboTel Ne 1. — M.: AkanemMKkHura/y 4eOHUK.




3axaposa O.A., FOnuna E.I1. MaTemaTuka B Bonpocax u 3afaHusix. 2 kiacc. Terpanpb 1is
camocTosTenbHON paboThl Ne 2. — M.: AkaneMkHura/Y YeOHHUK.

3axapoBa O.A. Maremaruka B MpaKTHUYECKUX 3aJaHUsIX. 2 Kiacc. Terpaab it
camocTosTenbHOH padoTel Ne 3.— M.: AkaneMkHuTra/Y YeOHHUK.

3axapoBa O.A. IlpakTuueckue 3amayum 1O MareMaruke. 2 kiacc. Terpagp. —
M.:AxagemkHaura/yY4yeOHUK.

Uypaxosa P.I'., Kynposa JL.I'. Maremaruka. Iloypounoe ninanupoBanue. 2 kiaacc. B 2 4.
— M.: Akanemkuura/YdeOHUK.

Yexkun A.JIl. MaremaTtuka: 2 Kjacc: METOAMYECKOE MOCOOME i yduTens. — M.
AxanemMkaura/Y4eOHUK.

3axapoBa O.A. IIpoBepouHbie PaOOTHI MO MAaTEMAaTUKE U TEXHOJOTHS OPTraHU3AlHUU
KOPpPEeKIIMM  3HaHWK  ywamuxcs. 1-4  kmaccel:  Meroaudeckoe  mocobume. — M.
AkaneMkHura/Y 4eOHUK.

3 knacc

Yexun A.JI. Maremaruka. 3 kiaacc. YueOuuk. Hacts 1. — M.: AkageMKkHura/ydeOHUK.

Yekun A.JI. Maremaruka. 3 xiacc. YueOnuk. Yacts 1. — M.: Akanemkaura/yY 4eOHUK.

3axapoBa O.A., Oauna E.I1. MaremaTturka B Bonpocax U 3ajaHusix. 3 kiacc. Tetpanb mis
camocTosTeNbHON paboTel Ne 1. — M.: AkanemkHura/yY 4eOHUK.

3axapoBa O.A., Oauna E.I1. MaremaTturka B Bonpocax U 3ajaHusix. 3 kiacc. Tetpanb mis
camocTosTeNbHON paboThl Ne 2. — M.: AkanemMKkHuTa/yY 4eOHHK.

3axapoBa O.A. MaremMatuka B MpaKTHYECKUX 3ajaHusXx. 3 kiacc. Terpaap s
camocTosTeNIbHON paboThl Ne 3.— M.: AkageMKHUTA/Y YeOHHUK.

3axapoBa O.A. Ilpaktuueckue 3amauM 10 MaTemaTuke. 3 kiacc. Terpaab. —
M.:Akanemkaura/yYueOHHUK.

UYypaxosa P.I'., Kynposa JL.I'. Maremaruka. Iloypounoe nnanupoBanue. 3 kiacc. B 2 4.
— M.: AkageMKkHUTa/Y YeOHHK.

Yexkun A.JI. MaremaTtuka: 3 kiacc: MeTOAMYECKOe IMocoOue aiusi ydurtens. — M.
AxanemMkuura/YdueOHUK.

3axapoBa O.A. IIpoBepouHbie PaOOTHI MO MaTeMaTUKE U TEXHOJOTHUS OpraHU3alUU
KOppeKIMH 3HaHuM  ydammuxcs. 1—4  kmaccel:  Meronnueckoe mocobue. — M.
AxanemMkuura/yY yeOHUK.

4 knacc

Yexun A.JI. Matemartuka. 4 kinacc. Yueouuk. Hacts 1. — M.: AkageMkaura/yY4eOHHK.

Yexunu A.JI. Maremaruka. 4 xinacc. YueOuuk. Hacts 1. — M.: AkageMkaura/yueOHuK.

3axaposa O.A., IOnuna E.I1. MaTematuka B Bonpocax u 3afaHusx. 4 kinacc. Terpaap s
camocTosTeNbHON paboTel Ne 1. — M.: AkanemMKkHura/yY yeOHUK.

3axaposa O.A., FOnuna E.I1. MatemaTuka B Bonpocax ¥ 3afanusix. 4 kiacc. Terpanp s
camocTosTeNbHON paboThl Ne 2. — M.: AkaneMKkHura/yY 4eOHUK.

3axapoBa O.A. Marematuka B TpakTHUYeCKUX 3adaHusax.4 kmnacc. Terpaap mis
camocTosTeNbHOW paboThl Ne 3.— M.: AkanemMKHura/yY 4eOHUK.

3axapoBa O.A. Ilpaktuueckue 3agaun 10 Marematuke. 4 kinacc. Terpaap. —
M.: AkanemkHura/YaeOHUK.

Uypakosa P.I'., Kyaposa JI.I'. Maremaruka. [loypounoe mimannpoBanue. 4 knacc. B 2 4.
— M.: AkaneMkH#uTra/Y 4eOHUK.

Uekun A.JI. Marematuka: 4 Kiacc: METOAMYECKOE TocoOue s ydutens. — M.:
AxanemMkHura/yY yeOHUK.

3axapoBa O.A. IlpoBepounble paOOTBI MO MaTeMaTHKE W TEXHOJOTHUS OpraHU3aIuU
KOppeKIMM 3HaHMKA  ydammxcs. |4 kjmaccel:  Meronumdeckoe mocobue. —  M.:
AxanemMkaura/Y4eOHUK.



TexHHYEeCKHE CpeJicTBa O6V‘leHI/I$I1

- Komnbrorep
- IHTEpaKkTBHAs TOCKa
- MynbTUMEUIHBIN IPOEKTOP



