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PabGouass mporpamma nns oOyuvatomuxcs ¢ PAC mo MaremaTuke Ha YpOBHE
OCHOBHOTO 00IIero o0Opa3oBaHus IOATOTOBICHA Ha OCHOBe @DemepaabHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00Ier0 00pa3oBaHus
(ITpuxaz Munnpocsemienusi Poccuu ot 31.05.2021 r. No 287, 3apeructpupoBat
MunucrepctBoM toctuiiun Poccutickoit ®denepanuun 05.07.2021 1., per. Homep —
64101) (manee — ®I'OC O0O0O), IlpumepHoit mporpaMMbl BOCIUTAHUS C YUETOM
pacnpenenéHHbIX M0 KjaccaM MPOBEPSIEMbIX TPeOOBaHUMN K pe3yJibTaTaM OCBOCHUS
OcHOBHOI 00pa30BaTEIbHOM MPOrPAMMbl OCHOBHOTO 00IIIer0 0Opa3oBaHUSI.



Kpacnonap 2024 rog
MNOSACHUTEJIBHASA 3AIIMCKA

OBIIIASA XAPAKTEPUCTHUKA YYEBHOI'O HHPEIMETA
«MATEMATHKA»

Pabouas amantupoBaHHasi mporpaMma o MaTeMaTHKe Ui 00y4YaroIuXcs C
PAC 5-9 xnaccoB paszpaboraHa Ha ocHoBe DenepanbHOro rocyJ1apCTBEHHOTO
o0pa30BaTeILHOTO CTaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHUS C Y4ETOM W
COBPEMCHHBIX MHPOBBIX TpPEOOBaHUH, MPEABIABISIEMBIX K MaTEMaTHYECKOMY
o0pa30BaHUIO, W TPATUITUN POCCUHUCKOTO OO0pa3oBaHMs, KOTOPhIE 0OECTICUUBAIOT
OBJQJICHUE KJIIOYEBBIMU KOMIICTCHI[USIMH, COCTABJISIONIMMU  OCHOBY  JUISI
HEMPEPBHIBHOTO  00pa3oBaHMsI W  CaMOPAa3BUTHSA, a TaKXKe IICJIOCTHOCTh
OOIIEKyIHTYPHOTO, TUIYHOCTHOTO W TIO3HABATEIHLHOTO pa3BUTHS oOydaronuxcs. B
paboueil mporpaMMme YyuyTeHbl HUJAeM U mnojoxxkeHus KoHuenmuu pa3zBUTHS
MaTteMaTudeckoro oopazoBanus B Poccutickoit deneparmm.

B osnoxy uudpoBoit TpaHchopmamumu Bcex cdep  UeIOBEUECKOM
JIeSTETLHOCTH HEBO3MOXKHO CTaTh O0Opa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3
0a30BOIl MaTEeMaTHYECKOM TOJIOTOBKH. Y3K€ B IIKOJIE MaTeMaThKa CIYXUT
OMOPHBIM MPEIMETOM [JII HU3YYEHUS CMEKHBIX IJUCHUIUIMH, A TOCJE IIKOJIbI
peanbHOM HEOOXOAMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00Opa3oBaHuUE, YTO TpeOyeT
MOJIHOLICHHON 0a30Boi 0011e00pa3oBaTeIbHON MOATOTOBKM, B TOM 4YHUCIE U
MaTeMaTU4YeCKOW. ITO OOYCIOBICHO TE€M, 4YTO B HAIIM JHU pPacTET YHUCIO
npodeccuii, CBI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHWEM MATEMaTUKU: U B
chepe PKOHOMUKH, U B OHU3HECE, U B TEXHOJOTHYECKUX OOJACTSIX, W Jaxe B
rymaHuTapHbix cdepax. Takum 00pa3zoMm, Kpyr MIKOJIBHUKOB, IS KOTOPBIX
MaTeMaTUKa MOYKET CTaTh 3HAYUMbBIM MPEIMETOM, PACILIUPSAETCS.

[IpakTuueckass MOJE3HOCTh MaTEMaTUKH OOyCIOBJIEHA TEM, UTO &
NpPEAMETOM  SABJISIIOTCS  (PyHIaMEHTaldbHBIE  CTPYKTYpbl  HAIlero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTECHIINX,
YCBAaMBAaE€MbIX B HEMOCPEJACTBEHHOM OIBITE€, JO JIOCTATOYHO  CJIOXKHBIX,
HEOOXOJUMBIX NJIi Pa3BUTHUSI HAYYHBIX M TPUKIAHBIX HIeh. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IOHMMAHWE NPUHIUIIOB YCTPOWCTBAa U
WCIIOJB30BaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHEC W  HHTEpHpeTaIus
pa3HOOOpa3HOW COIMANbHOW, HSKOHOMHYECKOH, MOJUTHYECKON uH(pOpMaInH,
Manodd(PeKTUBHA TOBCEAHEBHAsl IpakTUUecKas JesITeabHOCTh. Kaxmomy
YEeJOBEKY B CBOEH JKM3HM TPUXOJUTCS BBINOJHATh PACYEThl W COCTaBJISTH
QITOPUTMBI, HAXOIUTh W TPUMEHATh (QOPMYJbI, BIAIETh MNPAKTUYECCKUMU
npuéMaMu TeOMETPUYECKUX H3MEPEHUN U MOCTPOCHHM, YMTaTh WH(OpMaIuio,
MPEICTABJIICHHYI0O B BHJI€ TaOJMIl, AUarpaMM U TpaduKOB, XUTh B YCIOBUAX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OnHOBpeMEHHO C pacmpeHueM cdep NPUMEHEHHs] MAaTeMaTHKU B
COBPEMEHHOM OOIIeCTBE BCE 00Jiee BaKHBIM CTAHOBUTCS MAaTEMAaTHUYECKHN CTHIIb
MBIIUICHUS, TPOSIBIISIIONINICS B ONPEIEIEHHBIX YMCTBEHHbBIX HaBbIKaX. B nporuecce
M3YUYEHHsS] MATEMAaTUKU B apCeHa MPUEMOB M METOAOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS WHAYKIUS H JASAYKIHsS, 0000IIeHuEe u



KOHKpETH3alis, aHaJM3 W CHHTE3, KiIacCU(UKAUs H CUCTeMaTH3aIlus,
aOctparupoBanue u aHauorus. OOBEKTHl MaTeMaTHUECKUX YMO3aKIIOUEHHH,
IpaBuja UX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXaHMU3M JIOTHUECKUX IOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUs (OPMYIHPOBaTh, 0OOCHOBBIBATH U JIOKA3bIBAThH
CY)KIIEHUS, TEM CaMbIM pa3BUBAIOT JIOTWUYECKOE MbIIUICHHE. Beaymas pob
NPUHAAISKAT MaTeMaTUKe U B (HOPMUPOBAHUH aNTOPUTMHUYECKON KOMIIOHEHTBI
MBILIUICHUS! ¥ BOCIHMTAaHUM YMEHUH JEWCTBOBATH IO 3aJaHHBIM AJITOPUTMAaM,
COBEpPIIICHCTBOBATh M3BECTHHIC W KOHCTPYHUpPOBATh HOBBIC. B mporiecce perieHus
3a71a4 — OCHOBOM y4eOHOU JesITeThHOCTH Ha YPOKaX MAaTEMATUKH — Pa3BUBAIOTCS
TaKXe TBOpYECKas ¥ PUKIIAIHASI CTOPOHBI MBIIUICHUSI.

OOyueHnue maremMaTHKe Ia€T BO3MOXKHOCTH Pa3BUBATh Yy OOYYarOIIUXCS
TOUHYIO0, pPallMOHAIbHYI0 U WH(OPMATUBHYIO peudb, YMEHHE OTOMpaTh Hambosee
TIOJIXO/ISIIHE SI3BIKOBBIC, CHMBOJIMYECCKHE, TPAPUUECKUE CPENICTBA ISl BRIPAKCHHUS
CY’KIIEHUH U HATJSTHOTO UX MPEICTABICHHS.

Heo0XxoauMbIM ~ KOMITOHEHTOM  OOIIEH  KyJIbTypsl B  COBPEMEHHOM
TOJNIKOBAaHMU  sIBIISiETCS ~ oOmliee  3HAKOMCTBO C  METOJaMH  IO3HAHHSA
JCTBUTEIBHOCTH, TPEACTABICHUE O MpEAMETe M METOJaX MAaTeMaTHKH, WX
OTJIMYUM OT METOJOB JPYI'MX €CTECTBEHHBIX M TYMaHHMTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUSI MAaTEMAaTUKH JJISl PEIICHHs] HAYYHBIX M MPUKIIAJIHBIX
3agad. Takum oOpa3oMm, mMaTeMaTH4ecKoe OOpa30BaHHME BHOCUT CBOW BKJIAl B
dbopmupoBaHue 00IIEH KyIbTyphl YEIOBEKA.

W3yueHne MaTeMaTWKH TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCITHTAHHIO
YeNIoBeKa, MOHUMAHUIO KPAacOThl M M3SIIECTBA MaTEMATWYCCKHX PACCYXICHUH,
BOCIIPHSITHIO TEOMETPUIECKUX (POPM, YCBOCHHIO UICH CUMMETPHH.

Hns  obyuaromuxcs ¢ PAC wmarematmuyeckoe o0Opa3oBaHHE HMMEET
BBIPXEHHYIO KOPPEKIIMOHHO-Pa3BUBAIOIIYI0 HANpaBJIEHHOCTb, BJIMSIET Ha
pa3BUTHE aOCTPAKTHOI'O MBIIIJICHUS, JOIMYECKOTO U KPUTUYECKOTO MBIIUICHHUS.
Taxxe maremarnyeckoe oOpa3OBaHWE HANpPAaBICHO Ha Pa3BUTHE MX KU3HEHHBIX
KOMIETEHIIMM, TaK KaK 3HAHWUA U YMEHUS, MOJy4yaeMble NPU U3YUYEHUHU IMpeaMeTa
«MartemaTHKay, MO3BOJISIIOT HCIOIb30BaTh MUX B MOBCEIHEBHOM >KM3HM M TaKUM
o0pa3oM paclMpATh HHAWBUIAYaNbHBIM ONBIT oOydaromerocsa. Ha pasButue
KU3HCHHOW KOMMETeHIMU y oOydaommxcs ¢ PAC Takxke HampaBieHO
UCTIONB30BaHUE B XOA€ W3y4deHHs mpeameTa «MaTemaTnkay MNPaKTUIECKIX
METOJIOB U pacyeToB. Pemienue 3amau w3 pasaena «PeampHas mareMaTukay»
SBIISIETCS. BAKHBIM JJIEMEHTOM (OPMUPOBAHUS >KU3HEHHBIX KOMIIETCHLIUH U
criocobcTByeT (dopmupoBanuro y obOywarommxcsi ¢ PAC HeoOxoaumoro
COLIMAJILHOTO OTIBITA.

HOEJX 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O NIPEAMETA
«MATEMATUKA». 5-9 KJIACCBHI

[TpuoputeTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTrKe B 5—9 kiaccax sBISIOTCA:

- (¢opMupoBaHME IEHTPAJIbHBIX MaTEMaTHYECKUX TMOHATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas (¢urypa, IEpeMeHHas, BEpPOSTHOCTh, (DyHKIHA),
00eCreurBaOIIUX MPEEMCTBEHHOCTh W IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHMs 00Yy4AIOIIUXCS;



- TIoAIBeZICHNE O0YYarOIIMXCA Ha JOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTHKU U OKPYKAIOIIEro MHpa, MOHUMaHUE MAaTeMaTHKH Kak
4acTH 0OIIEeH KyJIbTYpPHI YEJIIOBEUECTRA;

- Pa3BUTHE UHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIuxcs,
MO3HABATEJILHOM  aKTUBHOCTH, HCCIEIOBATCIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIJICHUS, HHTEpeca K M3YUCHUIO MaTeMaTHKU,

- hopmupoBaHue GYyHKIIMOHATBLHON MaTeMaTHYECKOM IPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  NPOSBICHUS  MATEMAaTHYCCKUX  TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKMU3HEHHBIX CUTYAlMsIX W TPU WU3YYCHUU NPYTUX
y4eOHBIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEM,
bopMyIMpPOBaTh X Ha S3BIKE MAaTEMAaTUKH U CO37[aBaTh MAaTEMaTHICCKUE MOJIEIIH,
NPUMEHSATh  OCBOCHHBIM  MAaTeMAaTHYECKW  ammapar  Juisl  pelIeHUs
MPAKTUKO-OPUCHTUPOBAHHBIX  3a/Jad,  HWHTEPHPETUPOBATH W OIICHUBATh
MOJTyYEHHBIC PE3YJIbTaTHI.

OcHOBHBIE JIMHUU COZIEpKaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u
BBIYHCIICHUS», «Anredpay («AnreOpandeckue BBIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dyukiuny, «['eomerpus» («I'eomerpuueckue GUTYpHI U HX
CBOMCTBa», «lVI3MepeHne TeOMETPUUYECKUX BEIMYUHY»), «BeposTHOCTh W
CTaTUCTHKay». J[aHHbIC TUHUU PA3BUBAIOTCA MapauIeNIbHO, KaK/asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroil, a B TECHOM
KOHTAaKTe W B3auMOJCUCTBHH. Kpome »Toro, ux OOBEAWHSET JIOTHYECKas
COCTABJISIIONIAS, TPAJAWIIMOHHO TPHUCYIIas MAaTeMAaTHKE W TPOHU3BIBAIOIIAS BCE
MaTeMaTU4eCKhe KypChl W conepkaTelbHple JHHH. CPopMyIHpoOBaHHOE B
denepaabHOM TOCYIapCTBEHHOM 00pa30BaTEIbBHOM CTaHIAPTE OCHOBHOTO OOIIIETO
oOpa3zoBaHus TpeOOBaHUE «YMETh OIEPUPOBATH TIOHATHAMH: ONpEICICHUE,
aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO, YMEHHE PACIIO3HABATh UCTUHHBIC U JIOXKHBIC
BBICKA3bIBaHUS, PUBOJIUTH IIPUMEPHI M KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U
OTPUIIAHUS BBICKA3bIBAHMI» OTHOCHUTCS KO BCEM KypcaM, a (QopMuUpoBaHUE
JIOTUYECKUX YMEHHMM pachpenensieTcss Mo BCceM TrojiaM OOyYeHHS Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHusi I[lpumepHoii paboueld mporpaMMbl, paclpeneIEHHBIM 0 ToJaM
o0y4eHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITUITHAIBHBIM BOIIPOCaM O0yYaroIIuecss 00pamaiuch HEOTHOKPATHO, YTOOBI
OBJIAJICHNEC MAaTEMaTUYCCKUMH TIOHSATHUSAMH W HaBBIKAMH OCYIIECTBIISIOCH
MOCJICIOBATEIPHO ¥ TOCTYIATEIBHO, C COOTI0IeHUEM TPUHITATIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKJIIOYAJINCh B  OOIIYIHO CHCTEMY
MaTEeMaTHYECKUX TMPEACTABICHUN OOyJaronuxcs, pacmupss W YrIyosss eé,
o0Opa3yst IPOYHbIC MHOXECTBEHHBIC CBSI3H.

MECTO VYYEBHOI'O TINPEJIMETA «MATEMATHUKA» B
YUYEBHOM IIJIAHE

B cootBerctBun ¢ denepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJApTOM  OCHOBHOro  oOmero oOpa3oBaHHMS  MaTeMaTHKa  SBISICTCS
o0s3aTeNbHBIM TIPEAMETOM Ha JaHHOM YypoBHE oOpaszoBanms. B 5-9 kmaccax
y4eOHbIl npeameT «MareMaTukay TPaIuIMOHHO U3YdaeTcs B paMKax CJIEIYIONTUX



y4eOHBIX KypCOB: B 5—6 kiaccax — kypca «Maremarukay, B 7-9 kiraccax — KypcoB
«Anrebpa» (BKIIOYash DJIEMEHTbl CTAaTUCTUKA U TEOPUU BEPOSTHOCTEH) W
«I"'eometpus». Hactosimeit mporpamMmoil BBOJUTCS CaMOCTOSTEIbHBIA Y4eOHBIN
Kypc «BeposATHOCTb U CTATUCTUKAY.

Hacrosiieit nporpamMmoii npeaycMaTpuBaeTcs BbIIeJICHHE B yueOHOM IUIaHe
Ha M3y4y€HHE MaTeMaTUKU B 5—6 Kjaccax 5 y4yeOHBIX YacoB B HENENIO B TEUCHHE
KaKJ0ro rojia oOyueHus, B /-9 kimaccax 6 yd4eOHBIX YacOB B HEJCNIO B TEUCHHUE
Ka)KI0ro roja o0y4yeHus:, Bcero 952 yueOHbIX daca.

TemaTndyeckoe TUTAHMpPOBaHWE YYEOHBIX KYypCOB W PEKOMEHIyEMOE
pacnpeneneHue  yd4eOHOTO  BpEeMEHHW JUIsl  HM3YYCHHsS  OTICIBHBIX  TEM,
MPEJIOKEHHbIE B HACTOSAIIEH MporpaMMe, HaJl0 paccMaTpUBaTh Kak MPUMEPHBIE
OPUEHTHPHI B TIOMOIIh COCTABUTEIIO aBTOPCKON paboueld mporpaMMbl U MPEKIC
BCEr0 yuHTeNo. ABTOp paboueld MporpaMmbl BIIPaBE YBEJIMYUTh WM YMEHBIIUTh
MPEJIOKEHHOE YUCIO YYeOHBIX YacOB Ha TE€MY, YTOOBI yIiyOUTHCS B TEMATHUKY,
0oJiee 3aMHTEPECOBABIIYIO YYEHUKOB, WJIM HAINPaBUTh YCUJIUS Ha MPEOJIOJICHHE
3aTpyaHeHU. J[OMMyCTUMO TakKe JIOKaJIbHOE MepepaclpeeieHue U MepecTaHOBKa
AJIEMEHTOB COJIEp’KaHMsl BHYTPU AAHHOTO Kjacca. KolIM4ecTBO MPOBEPOUYHBIX
paboT (TeMaTHYECKUA W UTOTOBBIM KOHTPOJIb KAadecTBAa YCBOCHHS YYEOHOIO
MaTepuana) U HMX THUI (CaMOCTOSITENIbHBIE W KOHTPOJIbHBIE pPabOThI, TECTHI)
OCTAalOTCSI HAa YCMOTPEHUE YUuTelNsd. Takke y4YuTenb BIOPaBE YBEIUYUTH WIIU
YMEHBIIIUTh YHCJIO YYEeOHBIX dYacoB, OTBEAEHHbIX B IlpuMepHoit paboueit
nporpamMme Ha 00001IeHre, TOBTOPEHNE, CUCTEMATU3ALMIO 3HAHUM 00YyYarOIIUXCl.
EnuHCTBEHHBIM, HO TPUHIUIUAIBHO BAaXXHBIM KPUTEPUEM, SIBIIACTCS JOCTHKEHUE
pEe3yJabTAaTOB O0YyUEHUS, YKa3aHHBIX B HACTOSIIEH MTPOTpaMME.

Oco0ennocTu npenogasanus npeamera «MaremaTtuka» 00y4arOUMCs
¢ PAC.

Mmuorue oOyuaromnuecsi ¢ PAC 005anaioT XOpOomMMUA BbIYUCITUTEIHHBIMU
HaBbIkaMu. OHU MOTYT CUMTATh BEPHO, B OBICTPOM TEMII€, B TOM YHCIE, YCTHO,
YCHEIIHBl B BBIMOTHEHUM 3aJaHUM, TpeOyIONUX MPUMEHEHHsSI YCBOCHHBIX paHee
QITOPUTMOB U (POPMYJI, OJHAKO MOTYT UCIBITHIBATH 3aTPYJAHCHHS Ha ITare
BBIOOpA HY>KHOTO aJrOpUTMa Wi (HOPMYJIBI.

VY ob6yuatomuxcs ¢ PAC nHaubonblime 3aTpyIHEHHUs BO3HHKAIOT TIPH
pelIeHNH TEKCTOBBIX 3a7a4 M3-3a HEJOCTATKOB JICKCUKO-TPAMMATHUYECKOTO CTPOS
peuyu,  HapylleHUs  TOHUMaHHUS  NPUYMHHO-CIEJACTBEHHBIX  CBs3Ed W
neduiurapHocTd BooOpakeHusi. OHU 3aTPYJIHSAIOTCS BBIICIUTH 3HAYUMYIO JIJIsI
petenus 3anaun uHdopMmanuio. C TpyJAOoM OCYIIECTBISIOT MEPEHOC MPU PEIICHUN
OJIHOTUITHBIX 33J]a4 B CJIy4yae HE3HAUUTEJIbHOTO M3MEHEHHS (POPMYIUPOBKH, €Il
TPpyJAHEE WM JaeTCsi NPUMEHCHHE TMOJYYCHHBIX aKaJeMUYECKUX HAaBBIKOB B
peanbHOM xu3HU. M3-3a «OyKBaIbHOT0» MOHUMAHUS MTPOYUTAHHOTO OHU MOTYT HE
3aMedaTrh KOCBEHHBIX (OpMyIHpPOBOK. YacTto pemaroT 3agadd, MOPOCTO
MaHUITYJIUPYS YUCIIaMU 0€3 TOHUMAaHUS JIOTUKH PEIIECHUSI.

Jlaxxe Te u3 0Oydaronuxcsi, KOTOpPble B COCTOSHUU TPABUIHHO PENIaTh
3a/1aud, CYIIECTBEHHO 3aTPyAHSIOTCS B CXEMATH3allMM PEIIEHUS, COCTABJICHUU
BEpHOU ¥ MH(POPMATUBHOMN KPATKOU 3aIMMCH, COCTABICHUY TIJIaHA PEIICHUS 33/1a4l



u yeprexxa. UM TpyaHO MOHATH, a TeM Oosee OOBACHUTH, MOCIEAOBATEIHHOCTh
JTalOB PELIEHUS W CyThb TOIO WIM HMHOIO MAaTeMaTHYecKoro neucrsus. Eme
TPYJIHEE HHTEPIPETUPOBATH PE3YJBTATHl B 3aJa4€ M MCCIECIOBATh IOJY4EHHOE
peuieHue.

IIpy BBINIONIHEHMM 3aJaHUK Ha PACHO3HABAHME JIOTMYECKHM HEKOPPEKTHBIX
BBICKA3bIBaHUI, PpELICHUE JIOTMUECKUX 3a]ad, TPeOYIOLIUX pacCyXIECHUs U
OOBSICHEHMSI X0J1a CBOETO pEIIeHHUs, OyAyT BO3HUKATH CYILIECTBEHHBIE TPYAHOCTH.

Obyuaromumcess ¢ PAC u3-3a HEpaBHOMEPHOCTH DPAa3BUTHUS TCUXMUECKUX
(GYHKIMI TPYAHO OCYIIECTBIISATH NMEPEHOC MOTYYCHHBIX 3HAHUHN U3 OAHON 00JacTH
B JIPYT'y10, IPOrHO3UPOBATH MPEABAPUTENbHBIE pe3yiabTaThl. Hanmpumep, oHu xyxe,
YeM HMX HEHUPOTUIIMYHBIE CBEPCTHUKU CHPABISIIOTCA C MPUKHIKOW pPE3YyJIbTATOB,
T.K. UM JIET4€ IPOCTO BBICUUTATH ITOT PE3YJIbTAT.

Obyuaromumes ¢ PAC nmocTatodHo cloKHO JaeTcs Mmoja0op BapUaHTOB
pelieHus, BbIOOp aaroputMa u3 Habopa yke OCBOCHHBIX.

Hekoropsie oOyuaromuecss ¢ PAC ckinonnsl k Makporpadpuu. B Takom
cllydyae UM TPYAHO OMECTUTh HUPPY B KIETKY, CIOKHO COOI0OJaTh AKKYPATHOCTb
IpU NHCbMEHHBIX BBIYUCIICHUSX, HAlpuUMeEp, B CTOJOMK, IpPU 3amucH ApoOeH,
CTENEeHEN 4Yucia U NpeoOpa3oBaHUM JIIUHHBIX BbIpakeHUd. M 310 HemzOexHo
OPUBOJUT K OUIMOKAaM B BHIYMCIICHUSX.

N3-3a mI0XO pPa3BUTOM MOTOPUKHM M HEJOCTATOYHOM COIJIaCOBAaHHOCTH
paboThl PyK TMPU TOJIH30BAHUM JIMHEHMKOW WM UHUPKYJIEM, OOy4aromiuecs
UCIIBITHIBAIOT 3aTPYJHEHUsI MPU BBITOJHEHUH YepTEexXel, n3oOpaxeHuu ¢uryp,
YTO CYIIECTBEHHO OCJIOXKHSET YCHEIIHOE TPOXO0KIECHUE Kypca FT€OMETPHH.

Hapymenuss npoCTpaHCTBEHHBIX MPEACTABICHHM, BCTPEYAKOIIMECT Y
HEKOTOpbIX oOydarommxca ¢ PAC, MOryT HEraTUBHO CKa3bIBaThCA HA PELICHUU
reOMETPUYECKUX 3a]]a4 U Ha PEIICHUH 33a4 U3 LIUKJIa TEOPUH MHOKECTB.

JUIss  1peolosieHHs]  BO3HUKAMOIIMX  3aTPYJHEHUH M JOCTHIKECHHS
IUTAHUPYEMBIX PE3yJIbTaTOB HEOOXOAUMO:

- pazpemats oOywarouumca ¢ PAC wumeTh B KadecTBE CIPABOYHOTO
MaTepuajia BU3YyaJbHbIE CXEMbl U aJTOPUTMBI, ONIOPHBIE KOHCIEKTHI, MOIIArOBbIE
WHCTPYKIMH, IOMOTalOLIME B PEIIEHNH MATEMATHYECKUX 3a/1a4 (B TOM YHCIIE, U BO
BpEeMs ITPOBEPOYHBIX padOT);

- COKpaumatb OOBEM MHUCHBMEHHBIX 3aJlaHuil MPU COXPAHEHUU YPOBHS
CIIOHOCTH;

- B TOM ciy4ae, ecinu oOydaroummiici ¢ PAC uCHBITBIBa€T CTOWKHE
TPYAHOCTH B TOM, 4YTOOBI CXEMaTH3UPOBAaTh PEIICHHUE, CAENaTh MNPABUIbHBINA
YEpTEkK, COCTABUTHh BEPHYIO U MHPOPMATUBHYIO KPATKYIO 3alMCh, COCTABUTH IUIAH
peuieHus 3a1auu, OObSICHUTH MOCJIEI0BATENBHOCTh 3TAMOB PELIEHUS U CYTh TOTO
WIM MHOTO JNEUCTBUS, MHTEPIPETUPOBATH PE3YyJIbTaThl B 3aJa4€ WM UCCIEI0BATh
MOJIyYEHHOE pEIICHHEe, PEKOMEHIyeTCS HE MPEAbIBIATh BECb 00beM TpeOOBaHUM
Ha IIEPBOHAYAJIBHOM JTare, HaNpUMeEp, OrPaHUYMTHCS MPOCTHIM PEIIEHUEM
3aJa4M, MPOoJoJKasi padoTy MO MO3TANHOMY NPEOAOJCHHUIO ITHX TPYAHOCTEH U
BbIPa0OTKE alrOpUTMa PeIleHus 3aa4 STOr0 TUIIA;

- IpU HEIOCTATOYHO PA3BUTON MOTOPHKE MM CKIIOHHOCTH K Makporpaduu,
pa3peiuTh 00y4yaroueMycs M0JIb30BAThCS TETPAbIO B KPYIHYIO KIIETKY;



- IPY HEOOXOAMMOCTH MCIOJIb30BaTh pa3InyHbIe TeCThI, | T-TexHonoruu mis
BBIMIOJHEHMUsI OOJpIIMX 1O OOBEMY 3aJaHull, 3aMEeHy YCTHBIX 3aJaHMil Ha
NUCbMEHHBIE;

- IpU CTOMKHMX 3aTPyJHEHUSAX IPU IOCTPOCHUU YEPTEKEU B Kypce
F€OMETPUH  BO3MOXKHO  JOINOJIHUTENBHOE  HUCIOJB30BAaHUE  IU(PPOBBIX
00pa30BaTeIbHBIX pecypcos, BU3YIU3UPYIOLINX reOMETPUUYECKUE
IpECTaBICHNUS;

- TpU HEMOCPEICTBEHHOM oO0mieHnu ¢ oOyuatomumcsi ¢ PAC menarory
HEOOXOJMMO MHHHMHU3HUPOBATh B CBOCH pEUYM M3JIUILIHIOK SMOIMOHAIBHOCTS,
VPOHHUIO U CapKa3M, CIOKHbIE FPAMMAaTUYECKUE KOHCTPYKIUU.

Tak xe, Kak M B JAPYTUX MPEAMETHBIX OOJIACTAX HJIsl TEpeHoca
NOJIYYEHHBIX 3HAHUW B PEANbHYIO KU3Hb PEKOMEHAYETCS CO3JaBaTh yCIOBUS IS
OTpa0OTKHU MOJYYEHHBIX HaBBIKOB BO BHEYPOUHOU M BHEIIKOJIBHOU JE€ATEILHOCTH
Y TOBCEIHEBHOM >KM3HU C yYaCTHEM M NOMOUIbIO poAuTesiell oOydaromerocs ¢
PAC.

VYuuTteIBasi HEPaBHOMEPHOCTh OcBOeHUsl oOydaromumest ¢ PAC pa3nnunbix
TEMaTHYECKUX oO0JacTed Mo JaHHOMY MpEAMETY, MpPUHUMAas BO BHUMAaHHUE €rO
CWIbHbIE U cJla0bleé CTOPOHBI B OBJAJICHUU NPEIMETHBIM COJAEpPKAaHUEM Kypca
«MaremaTHKay, He0OOXOAUMO CTPEMUTHCS B co3aaHuu i oOydatomerocsi ¢ PAC
CUTyalluu ycIleXxa Kak B YpPOUYHOM, TaK M BHEYPOUHOU JEATEIBHOCTH MO JAHHOMY
IpEIMETY.

B nporpammy 5-9 knaccoB ¢akyabTaTUBHO BXOJMT pasliell, CBA3AHHBIM C
UCTOpUEH MaTreMaThuku. MoxHO mopyyaTh oOydaroumumcs ¢ PAC BeimoigHeHue
IIPOEKTOB, MPE3EHTAlMMi, JOKJIaJ0B Ha TEMbl M3 ATOTO pa3fesia JJIANOBBIIICHUS
MOTHBALMU K U3YyYEHUIO MPEIMETA.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O
MNPEAMETA «-MATEMATUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «MaremMarukay JOJKHO 0OECIIeUnBaTh
JOCTIDKEHHE Ha YpPOBHE OCHOBHOTO 00ImIero 00pa3oBaHUsS  CIEAYIOIIMX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIuunocmmnole pesyromamol

[Ipy oOLEHMBaHUM JUYHOCTHBIX PE3YJIbTATOB HEOOXOJUMO OOECIEUHTh
VHIUBUYAIA3AIMIO 3TAITHOCTU OCBOEHUSI 00pa30BATENbHBIX PE3yJIbTaTOB B CBS3U
C HEpaBHOMEPHOCTHIO U OCOOCHHOCTSIMU pa3Butus odoyuaronierocs ¢ PAC. B cuy
OCOOEHHOCTEW JIMYHOCTHOTO pa3BUTUSL JOCTHKEHUE JAHHBIX pE3yJIbTaTOB B
MOJIHOM 00BbEME Ha 3Tare OCHOBHOTO oOydeHHs B IkoJie oOydarouumucs ¢ PAC
HE BCerga BO3MOXKHO, IMO3TOMY PEKOMEHAYETCS OLEHUBATH WHJIWBHIYaJIbHYIO
JUHAMHKY MpoJBxkeHHs oOyydatomierocs ¢ PAC B nanHoit obiacTi.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO IMpeaMera
«Maremarnkay XapakTepu3yrTcs:

[TatpnoTnyeckoe BOCIUTAHHUE:

MPOSIBJIEHWEM MHTEpeca K NPOIUIOMY H HACTOSILIEMY POCCHMCKOU



MaTE€MaTUKH, LIEHHOCTHBIM  OTHOIIEHHMEM K JOCTHXKEHUSM POCCUUCKHX
MaTE€MaTUKOB U POCCUHMCKOM MAaTeMaTH4YeCKOW IIKOJIBI, K MCIOJB30BaHUIO ITUX
JOCTHKEHUM B IPYIMX HayKaX U MPUKIAIHBIX chepax.

I'paxknaHCKOE M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO O0S3aHHOCTEN rpaskJJaHUHA U pealn3ali ero
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHWH, MpOLELyp TIpa’kIaHCKOro oouiectBa (BBIOOPSI,
OTIPOCHI U TIp.); TOTOBHOCTBIO K OOCYXJIEHUIO ITHUYECKUX MPOOJIEM, CBI3aHHBIX C
IPaKTUYECKUM TPUMEHEHHEM JOCTHKEHUH HayKH, OCO3HAaHUEM BaXHOCTHU
MOPAJTBHO-3THYECKUX IPUHLUIIOB B I€SITEIbHOCTH YUYEHOTO.

TpynoBoe BociuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Y4YAaCTHE B PpEIIEHUU NPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCIEIIHOW MpodeccHoHANbHOM
NESATEIIBHOCTH M PAa3BUTHUEM HEOOXOJUMBIX YMEHMH; OCO3HAaHHBIM BBIOOpPOM U
OCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

DcTeTnYecKoe BOCIIMTaHUE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHMUECKOMY BOCIPHUSATHIO
MaTeMaTHUECKUX OOBEKTOB, 3a/Jau, PELICHUM, pacCyXIACHWI; YMEHUIO BUJIETbH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOTO MO3HAHUSL:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEIOBEKA, MPUPOJIBI U
oOIIeCTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKh Kak c@epbl 4YeI0BEYECKON
NEeSATEIbHOCTH, ATANoOB €€ pa3BUTUSA U 3HAYMMOCTU JUISl PAa3BUTHSA LIUBUIN3ALUU;
OBJIAJICHUEM $I3BIKOM MAaTE€MATHKH M MaT€MaTU4YeCKOW KYJIbTYpOH KaK CpeICTBOM
NIO3HAHMA MHpPA; OBJIAJCHHUEM MPOCTEHIIMMHU HABBIKAMU HCCIIEI0BATEIbCKON
NEeATEIBbHOCTH.

dusuyeckoe BocNUTaHUE, (HOPMUPOBAHHME KYJIbTYpbl 3/I0pOBbS U
HMOLIMOHAIBHOTO OJIarONoTyyus:

TOTOBHOCTBIO IPUMEHATH MAaT€MAaTHYECKHE 3HAHUS B HMHTEpPECAX CBOETO
3I0pOBBS, BEIEHUS  370pOBOro  oOpa3a  KU3HM  (3I0pOBOE  MUTaHHE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATUA W OTIbIXa, peryisgpHas (usnveckas
aKTUBHOCTb); C(POPMUPOBAHHOCTHIO HaBbIKa pe(pIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4ejJoBeka.

DKOJIOTHYECKOE BOCITUTAHUE:

OpHEHTallMel Ha MPUMEHEHUE MaTeMaTUUYeCKUX 3HaHUM JIs pelIeHus 3a1au
B 00JIACTH COXPAHHOCTHU OKPY’KAIOIIECH Cpe/ibl, IIaHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX TIOCJIEACTBUN JJIsi OKPY’KaIOIEH Cpe/bl; 0CO3HAHUEM TTT00aIbHOTO
XapakTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHHs..

JIMuHOCTHBIE pe3yabTaThl, 00ECIEUNBAIOIINE alallTAl[MI0 00yYaroIIerocs K
W3MEHSIOIMMCS YCIOBHSIM COLIMAIBHON U IPUPOIHOM CPEIbL:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE



YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS1, HABBIKM M KOMIIETCHLIUHU U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (DOPMHUPOBAHUM HOBBIX 3HaHUM, B TOM YHCIE
dopMyIHpOBaTh UIEH, TOHITHUS, TUIIOTE3bI 00 OOBEKTaX U ABICHUSIX, B TOM YHUCIIE
paHee He U3BECTHBIX, OCO3HABaThb JCQHUIUTHI COOCTBEHHBIX 3HAHUNA W
KOMITIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallHIO, BOCIPHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIHUNA KOHTPMEp, KOPPEKTHPOBAThH
IPUHUMAaeMble pEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

Memanpeomemmuwie pe3yiomamaol

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO TpeaMeTa
«Marematuka XapaKTEePU3yIOTCS OBJIaJICHUEM VHUBEPCATIbHbIMU
NO3HAGAMENbHBIMU  OCUCBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUGHBIMU
OelcmeusmMu U YHUBEPCAIbHLIMU PeZYIAMUGHBIMU OeUCTEUIMU.

1)  Vuusepcanvnvie = noznasamenibHvle  Oelicmeus — obecnevuusaom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 O00YYAOWUXCS (0c80eHUe
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUXx,
ucciedo8amenbeKux onepayuil, ymenull pabomams ¢ uHgopmayuel).

ba3oBrle Jornueckue IercTBU:

— BBISIBIIATH W XapaKTEpPU30BaTh  CYIISCTBCHHBIC  IMPU3HAKU
MaTeMaTHYeCKNuX OOBEKTOB, TMIOHATHH, OTHOIICHWH MEXIy TOHATHIMU;
bopMyIMpOBaTh ONPEACIICHNUS TIOHIATHH, YCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK
KJaccu(ukanuy, OCHOBaHMS 111 OOOOIIEHHS M CpPaBHEHHUS, KpUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

— BOCIIPUHUMATh, (OpMyIUpoBaTh M NPEOOPA30OBBIBATH CYKIACHUS:
YTBEPAUTEIILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

— BBISIBIISITH  MaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTuBopeursi B (pakTax, MaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX; TMpeaiaraTh
KPUTEPHUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

— JIeaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHH 110 aHAJIOTHH;

— pa3OupaTh JA0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUHN (TIPSIMbIC
U OT TPOTHBHOIO), TPOBOJUTH CAMOCTOSATEIHLHO HECIOKHBIE JI0Ka3aTeIhCTBA
MaTeMaTHYeCKuX (DAKTOB, BHICTPAWBATh ApTyMEHTAIUIO, NIPUBOAUTH MPHUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATH CIOCO0 peleHus: yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO
BapHaHTOB  PCIICHUS, BBHIOMpAaTh Hamboyee TMOAXOAAIMH ¢ y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHERB).

ba3oBrle ucciienoBaTeabCKue 1EUCTBUS:

— UCIIOJIh30BaTh BOIMPOCHI KAaK HCCJIEAOBATEILCKUN  MHCTPYMEHT
Mo3HaHUA; (HOPMYyITUPOBATH BOMPOCHI, (UKCHPYIONIUE MPOTUBOPEUNE, MPoOIeMy,
CaMOCTOATENILHO YCTaHABIIMBaTh HCKOMOE W JaHHOE, (POpMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;



— MPOBOJIUTH TI0 CAMOCTOSTEIHLHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHME 110 YCTAHOBIEHUIO OCOOCHHOCTEHN
MaTEeMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

— CaMOCTOSTENbHO  (POPMYJIHpPOBaTh OOOOIIEHUS W  BBIBOJBI IO
pe3yibTaTaM  MPOBEAEHHOrO  HAOJIOJIEHUs,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BIBOJOB U 0000IIEHNUI;

— IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATh
MIPEANOJI0KEHUS O €T0 PA3BUTHH B HOBBIX  YCIIOBUSX.

PaboTa ¢ uapopManueii:

— BBISIBIIATh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAITH, TaHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa49H;

— BBIOMPATh, AaHATTM3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

— BbIOMpaTh (HopMy MpeAcTaBiIeHUS UHPOPMALUU U WLIIOCTPUPOBATH
periaembie 3a/1auu cXemMaMu, JuarpaMmamMu, HWHOW rpadukod U uX
KOMOMHAIIMSIMU;

— OILICHUBATh HaJE&KHOCTD uHdopMaIuu 1o KPUTEPUSIM,
MPEMIOKEHHBIM  yUUTENIEM WK CHOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

2)  Yuueepcanvnvie KOMMyHUKamugHble  Oelicmeusi  0Oecnevusaom
CPOPMUPOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUJUXCAL.

Hapymienne oOmieHus sBseTcs 0a30BBIM HAPYIICHHEM TIPHU PACCTPONCTBAX
AyTUCTUYECKOTO CIIEKTPa, IMOATOMY JOCTIDKEHHE IaHHBIX PE3yJIbTaTOB MOXKET
ObITH 3aTpyaHeHo A1t oOyyaromuxcs ¢ PAC. Ilpu onennBanuu onaaenus YY /I B
obmactu «OOmeHne» ciaeayeT OICHWBATh WHIWBUIyAIbHBIC pE3YyIbTaThl M
TUHAMUKY (hopMupoBaHus JaHHbIX Y Y /[y oOydarommxcs.

Ob61enue:

— BOCIIPUHUMATh W (HOPMYITUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U TEISIMHU OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHUs B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

— B XOJIe OOCYXXJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOun
TEMBbI, IPOOJIEMBI, pPelllaeMOi 3a/1auu, BHICKA3bIBaTh WJICH, HAIIEJIEHHBIE HA TIOWCK
pEIICHUs; COMOCTABIISITH CBOM CYXKACHHS  C CYXKJICHUAMH APYTMX YYaCTHHUKOB
nuasnora, oOHapy)KWBaTh PAa3IMYUe W CXOACTBO TIO3HUIMH; B KOPPEKTHOU (opme
(bOopMyIMpPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

— MPEACTABISITE  PE3yNbTaThl  PEIICHUS  3aJayd, OKCIICPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CaMOCTOATEIBHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C
y4E€TOM 3aj1au IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

CoTpyIHHYECTBO:

— MOHUMATh M  WCIOJB30BaTh NPEUMYIIECTBA KOMaHIHOW U
WHIUBUYyaIbHOW pPabOThl MpU pPENICHHH Y4YeOHBIX MaTEeMaTUYeCKUX 3ajad;
NPUHUMATh 11€JIb COBMECTHOM JICSITENIbHOCTH, IIJIAHUPOBATh OPTaHU3AIHIO
COBMECTHOW pPabOThI, pacrpenensarTh BUAbI paldOT, JTOrOBapUBATHCH, OOCYXKIATh
MPOIIECC U PE3YNBTAT PA0O0THI; 00001IaTh MHEHUS HECKOJILKHX JIFOJICH;

— y4acTBOBaTh B TPYMIOBBIX (opMmax padboTel (0OCykaeHus, oOMeH



MHEHUSIMH, MO3TOBBIE IITYpPMBI M [p.); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JACHCTBHUS C JPYTMMHM 4YJIE€HAMH KOMaHIbl, OLICHUBATH
KaueCcTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBUS.

3) Yuusepcanvnvie  pecynamuenule Oelicmsusi  obecneyugarom
GdopmuposaHue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.

Y obyuatonuxcss ¢ PAC 3agactyro 3ajepkuBaeTcsi  (haKTHUECKOe
BCTYIUICHHE B IIOAPOCTKOBBIM BO3pAaCT, YTO MNPEXKIE BCErO0 BBIPAKAECTCS B
TpyAHOCTAX (opmupoBaHUs peIICKCUBHOW JACSITENBHOCTH M B 3aJEPiKKE
OBJIAJICHUA Y4YE€OHBIMU JICHCTBUSIMU CaMOCTOATEIbHONM MOCTaHOBKH YYEOHBIX
uenei, JeMCTBUI KOHTPOJIS U OLIEHUBAHUS COOCTBEHHOMU JESTEIbHOCTH, PA3BUTHUN
VWHULMATUBBI B OPTaHU3ALNH Y4€OHOIO COTPYAHNYECTBA.

CamoopraHuzanus:

— CaMOCTOSTENIbHO COCTABJISTH IUIAH, allTOPUTM PEIIeHUs 3aauu (Uiu
€ro 4acTb), BBIOMpPATh CIOCOO pELIEHUS C YYETOM HMEIOLIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

— BJAJIeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS IIpolecca u
pe3yibTara peleHus MaTeMaTU4YeCKOW 3a/l1auu,

— MPEABUIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

— OLIEHMBATh COOTBETCTBHUE PE3YyJIbTATA NEITENBHOCTH NOCTABICHHOU
eI U YCIOBHUSAM, OOBSCHATH MPUUYUHBI JOCTHKEHUSI WM HEAOCTHXKEHHUS LIETH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemmnuwie pe3yrvmamot

JlocTukeHne MpeiIMEeTHBIX pe3yibTaToB oOydarommmucsa ¢ PAC Ha stame
oOyuyeHUsI B OCHOBHOM IIKOJI€ OMPEEIIeTCs MHANBUIYATIbHBIMA OCOOCHHOCTSIMH,
CBSI3AHHBIMM Kak C OCOOCHHOCTSIMH IIO3HABaTEJIbHOM  NI€ATEIbHOCTH U
HEPaBHOMEPHOCTBIO Pa3BUTUS TCUXMUYECKUX (QYHKIUH, TaK M COLHUAIbHBIM
ONBITOM  ayTUYHBIX  ILIKOJBHUKOB. IlodTOMYy  nOCTMXKEHHME  NPEIMETHBIX
PE3YyIBTAaTOB KOHKPETHBIM YYAIIMMCS MOKET HE BCEr/a COBIANATH C BPEMEHHBIMHU
IpaHULIAMH 00YYEHUS M0 ToAaM OOyUEHHUS.

[IpeameTHbie pe3ynbTaThl ocBoeHus: [IpuMepHoil paboueill mporpaMmsl MO
MaTeMaTUKe TMPEeACTABICHbl MO ToJaM OO0ydYeHHs B CIEIYIOIIMX pa3ienax
IIPOTpaMMbl B paMKax OTAENIbHBIX KypcOB: B 5—6 Kiaccax — Kypca «MaremaTukay,
B 7-9 kmaccax — KypcoB «Anrebpa», «l'eomerpus», «BeposTHOCT, U
CTAaTUCTHUKa». Pa3BUTHE JOTMYECKUX NPEACTABICHUA M HABBIKOB JIOTMYECKOIO
MBILUICHUSI OCYLIECTBIIAECTCS Ha MPOTSHKEHUHM BCEX JIeT OOydeHUss B OCHOBHOM
IIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercs, 4To BBITYCKHUK
OCHOBHOM IIKOJIBI CMOYKET CTPOUTH BBICKA3bIBAHUSA M OTPULIAHUS BBICKA3bIBAaHUMU,
pacrno3HaBaTh WCTUHHBIE W JIOXKHBIC BBICKA3bIBAHUSA, IMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDPBI, OBJIAJECET TMOHATUAMM: OIPENCIICHHE, AaKCHUOMa, TeopeMa,



A0Ka3aTC/IbCTBO — WM HAYYUTCA HCIIOJIB30BAaTh HUX IIPU BbIIIOJHCHUH y‘-Ie6HBIX n
BHCy‘{C6HI>IX 3ajgad.

IIPUMEPHASI PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCBHI

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[TpropHuTeTHBIMU LIETSIMU 00YUCHHS MaTEMaTHKE B 5—6 Kitaccax sSIBISIOTCA:
- MPOJIOJKEHNE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTUYECKHUX MMOHATHN

(4uco, BEJINYMHA, reoMeTpu4ecKas durypa), 00ecreunBaroIIMX
IPEEMCTBEHHOCTh WU NEPCIEKTUBHOCTh  MAaTEMaTHYECKOTO  0Opa3oBaHUs
00y4JaroImxcs;

— pa3BUTHE MHTEJUIEKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEMH
oOy4Jaronuxcs, TIO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

— noJBeJeHNE OOydarolUMxcsd Ha JOCTYIIHOM Ui HHMX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MATEMATHKHU U OKPYKAIOILEro MUAPA,;

— (¢opMupoBaHrue (QYHKIIMOHAIBHOM MaTeMaTUYECKOM I'PaMOTHOCTH:
YMEHMsI Ppaclio3HaBaTh MaTEMaTHUYECKUE OOBEKTHl B PEAIbHBIX JKU3HEHHBIX
CUTYyalusX, PUMEHSTh OCBOCHHBIE yMEHUS JUISL penieHus
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a]1ay, UHTEPIPETUPOBATH MOJIYYEHHBIE PE3YJIbTATHI
Y OLICHUBATh UX Ha COOTBETCTBUE PAKTUUECKOIN CUTYaLIUH.

OcCHOBHBIE JIMHMM COAEPKAHUS Kypca MaTeMaTuku B S5—6 Kiaccax —
apumeTnyeckas M TeOMETpPUYECKas, KOTOpPbIE pa3BHBAIOTCA MapalIeNIbHO,
Ka)XJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpPyTrOM, a B TECHOM KOHTAKTE€ M B3aUMOJECUCTBUU. Takke B Kypce NPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATETbHONW CTATUCTUKH.

N3ydenue apudmeTnyeckoro Marepuana HauMHAeTCs CO CUCTEMATU3alU U
Pa3BUTHS 3HAHUU O HATYypaJbHBIX YMUCIAX, [TIOJYYEHHBIX B HAYAJIbHOM wIKoue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU U (OPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHUI COYETAETCS C Pa3BUTHUEM BBIYHMCIUTEIBHOU KYJBTYpHI, B
YACTHOCTH C O0YyYEHUEM MPOCTEHIINM MprUéMaM NPUKUIKU U OLEHKU PE3yJIbTaTOB
BBIUMCIIEHUNA. [3ydeHne HaTypanbHBIX 4YHCEN MpoAoDKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUSIMU TEOPHUH JIEIIUMOCTH.

Hpyroii KpynHbIii OJIOK B COAEPKaHUU apu(PMETHUECKOI JTUHUU — 3TO JPOOH.
Hauano u3ydeHus: OOBIKHOBEHHBIX W JCCATUYHBIX JIpoOeil OTHECEHO K S5 Kiaccy.
DTO TMEepBBIM A3Tall B OCBOGHMM ApoOed, KOorja MNPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJIEIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npobeil B MOJHOM 00BbEME MPEAIIECTBYET M3YUEHHUIO NECATUYHBIX APOOEH, yTo
1eJIeCO00pa3HO C TOYKHM 3PEHHs JOTHMKM M3JI0KEHHUS YMCIOBOW JIMHUM, KOrna
npaBwia JEHCTBUM C JIECATUYHBIMH APOOSIMH MOXKHO OOOCHOBATh yxKe
U3BECTHBIMHM QJITOPUTMAaMH BBIMOJIHEHUS JAEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSIMHU.
3HAKOMCTBO C JECATHUYHBIMHU APOOSMH PACIIMPUT BO3MOKHOCTH JJI TIOHUMaHUS
00y4aroLMMUCS MPUKIAJAHOTO MPUMEHEHUSI HOBOM 3alKcy IPU U3YUYEHUU APYTUX



IPEIMETOB U MPU MPAKTUYECKOM Hcnoiab30BaHHH. K 6 knaccy OTHECEH BTOpOM
Tal B U3Y4YEHUM JApoOeil, rie NPOUCXOIUT COBEPILICHCTBOBAHHE HABBIKOB
CpaBHEHHUSI W TIpeoOpa3oBaHus JpoOed, OCBOCHHME HOBBIX BBIUYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUYMCICHHI, B TOM YHCJIE 3HAYCHUHN
BBIPKEHUI, COACPIKAITUX U OOBIKHOBEHHBIE, U JIECATUYHBIE IPOOHU, YCTAHOBIICHUE
CBSI3€M MEXI1y HUMHU, pAaCCMOTpPEHHUE MTPUEMOB pellieHU 3a1a4 Ha 1pobu. B Hauane
6 K1acca MpoOUCXOIUT 3HAKOMCTBO C MOHSITUEM IPOLICHTA.

OCOOEHHOCTBPIO M3YYEHHSI TIOJOKUTEJIbHBIX M OTPHULIATENbHBIX YHCEI
ABJIIETCS. TO, YTO OHHM TAK)KE€ MOTYT PacCMaTpUBAThCA B HECKOJIBKO 3TaroB. B 6
KJIacCce B Hadase u3ydeHus TeMbl «lloyioKuTenpHbIE M OTPUUATEIBHBIEC YHCIIA»
BbIIeseTCa noarema «llemple uymcna», B pamMKax KOTOpPOW 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHCJIAMM W JEUCTBUSAMHU  C  TOJIOXKUTEIBHBIMUA U
OTPULIATENBHBIMU YUCIAMHA IPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO IOAXOJA.
DTO MO3BOJSET HA JIOCTYTHOM YPOBHE MO3HAKOMUTH YUYAIIUXCA MPAKTHUYECKUA CO
BCEMHM OCHOBHBIMM IIOHSATHSAMM TEMBI, B TOM YHCJE M C NPaBUIaMU 3HAKOB IIPU
BBINIOJTHEHUH apU(METHUECKUX JeicTBUi. M3yueHue palnmoHATbHBIX YHCENl Ha
ATOM HE 3aKOHUYUTCS, a OyJET MPOJ0JIKEHO B Kypce ainreOpsl 7 Kjacca, UTO CTaHET
CIICAYIOIIMM IPOXOJOM BCE€X IPUHIMIUAIBHBIX BOIPOCOB, TEM CaMbIM
paszeneHrne TpyAHOCTE o0seryaer BOCOpUATHE MaTepuaia, a paclpeesieHue BO
BPEMEHHU CIIOCOOCTBYET MIPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipyn o0yuyeHuH pelIeHHI0 TEKCTOBBIX 3a/ad B 5—6 Kilaccax HCHOJb3YIOTCS
apupmeTnyeckue NpUEMBI pelIeHusA. TeKCTOBblE 3aJaud, pelmaeMble MpU
OTpabOTKE BBIYMCIMTEIBHBIX HaBBIKOB B 5—0 Kiaccax, paccMaTpUBAIOTCS 3a/layu
CIEYIOIMX BUAOB: 33Ja4d Ha JBWKEHUE, HAa 4YacTH, HA TOKYIKH, HA paboTy U
IIPOU3BOJIUTEIIBHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS U Nponopuuu. Kpome Toro,
oOy4aroniyecs: 3HaKOMSTCS ¢ MpUEMaMK PEIIeHUs 3a7a4 nepeOopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ mHpOpMaImen, npeacTaBIeHHol B hopme TabIuIy
WJIU JUarpamm.

B Ilpumepnoii paboueld mnporpamMme MpeaycMOTpeHo (OPMHUPOBAHUE
OpONEeACBTUUECKUX  alreOpandeckux  NpeacTaBieHUd. BykBa kak cuUMBOI
HEKOTOpPOTO 4YMClIa B 3aBUCUMOCTHM OT MAaTeMaTH4YECKOI0 KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. ByKBEHHas CMMBOJIMKA IIAPOKO HCIIOJIB3YETCA IPEXKIAE BCETO I
3alyicu  OOLIUX YTBEPXKICHUM M TpeiokKeHuid, (Gopmysn, B YAaCTHOCTH ISt
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS YNCIIA.

B xypce «Marematukm» 56 Ki1accoB mpencTaBieHa HarisAHAs TeOMETPHs,
HalpaBJ€HHass Ha pa3BUTHE OOpPA3HOrO0 MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsl, M300pa3UTENbHBIX YMEHHH. OTO BaXHBIH ATal B HW3YYCHUU
r€OMETPUHM, KOTOPBIM OCYLIECTBISIETCS HA HAIJSIAHO-NIPAKTUYECKOM YPOBHE,
ONMMpAETCA Ha HAIVISIHO-00pa3HOE MBIIUIEHHE oO0ydaromuxcsa. bonbiuas poiib
OTBOJAMTCS IPAKTHUYECKOM EATENBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJEIIMPOBAHMUIO.
OOyuaromuecs 3HAKOMSITCS ¢ F€OMETPUYECKMMH (UTypaMH Ha TUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMH KOH(PUTYypalUsIMHU, ydaTcsl U300paxarbh UX Ha
HEJITMHOBAHHOW U KJIETYATOM Oymare, pacCMaTPHUBAIOT WX MPOCTEHIIINE CBOMCTBA. B
IPOLIECCE U3yUEHUS HATJIATHOW T€OMETPUH 3HAHUS, [TOJTyYeHHbIE 00yUYaOUMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUAPSIOTCS.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CoriacHo y4eOHOMY IUIaHy B 5—6 Kiaccax W3ydaeTcsl MHTEIPUPOBAHHBIM
npeaMer «MaremaThKa», KOTOPBIM BKIHOYAET apu(METHUSCKUN MaTepuanl |
HATJLSIIHYFO TEOMETPHIO, a TaKKe IPOICACBTUYCCKUE CBEICHHUS W3 alreOpsl,
9JIEMEHTHI JIOTHKH U Havajia OMUCATeIbHON CTaTHCTUKHY.

VY4eOHBIH TUTaH HAa U3yYeHUE MaTEMaTHKU B 5—6 Kilaccax OTBOJUT HE MEHEe
5 y4eOHBIX YacoB B HEJEIIO B TEUCHUE KAKIOTO rofa oOydeHUs], BCEro He MEHeEe
340 y4eOHBIX YaCOB.

COAEPXKXAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYUYEHUS)

5 KUIIACC

HarypaJjibHble 4ucjIa U HYJIb

Harypansnoe uucno. Pan Hatypanbhbix uuncen. Yuciao 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOMN (YMCIIOBOM) MIPSIMOA.

[To3unmonHas cucrema cyucieHus. PUMckas HyMmepanusi Kak MpUMep
HETMO3UIMOHHOM CUCTEMBI CUMCIIeHUS. [lecaTuuHas cucremMa CUUCICHUSI.

CpaBHeHHE HATypaJbHbBIX YHUCEN, CPABHEHHUE HATYpPaJbHBIX YUCEN C HYJIEM.
CrniocoObl cpaBHeHUs. OKpyTiIeHUE HATYypaTbHBIX YHCEIL.

CrioxeHure HaTypajabHbIX YHCEI; CBOMCTBO HYJISI IIPU CIOXKEHUH. BrrunTanue
KaK JeicTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHHUE HAaTypaJIbHBIX YMCEN; CBOMCTBA
HYJsI W €IUHUIBI TNpU yMHOXKeHUHU. JleneHue Kak JeilcTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMH. [IpoBepka pe3ynbprara
apupmMeTHdecKoro naeucTBusi. llepemecTutenbHOE W COYETATEIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Ucnons3oBanrne OykB jis OOO3HAYEHUST HEM3BECTHOTO KOMIIOHEHTA H
3aMKCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

JlenuTenn W KpaTHbIE YHWCIA, pa3liokeHue Ha MHoxutenu. lIpocteie u
coctaBHble yuchua. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb C HaTypaJbHBIM I[IOKA3aTeNieM. 3alKCh YUCIAa B BHAE CyMMBI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpakeHHE. BbIUMCIIEHWE 3HAYECHUM YHUCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBIMIOJHEHUsT  JelcTBUM.  Mcnonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEePEMECTUTEILHOTO M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI H
YMHOXEHUSI, PAaCTIPEICTIUTEIILHOTO CBOMCTBA YMHOKEHUSI.

JApodu

[IpencraBienne o Jpobu Kak crmoco0e 3amucu  4YacTH  BEJIMYMHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuUiibHbIE IpoOu. CmerraHHas
Ipo0b; TPEACTABICHUE CMEIIAHHOW NapoOW B BHJE HENPAaBUIBLHON apodu u
BBIJICJICHUE IIEJI0M YaCTH YMCIIa U3 HEeMpaBWIbHOW apobu. M3o0paxeHnue apodei
TOYKAMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Apoou. CokpalleHue apooeii.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CnoxxeHrie ¥ BBIYHTAHHE JpoOed. YMHOXEHHE U JIelieHHe napoOeii;
B3aMMHO-00paTHbIe Apoou. HaxoxkieHne 4acTH 11eJI0T0 U IEJI0T0 10 €ro YacTH.



Hecstuynas 3anmuchk ApooOeit. [IpencraBneHue AECITUYHONW APOOW B BHJEC
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMHh Ha 4YHCIOBOMN
npsiMoil. CpaBHEHUE JAECATUYHBIX  TPOOEH.

Apudmernueckre JEHUCTBUA C JECATUYHBIMH ApoOsiMu. OKpyrieHue
JECATUYHBIX APOOECH.

Penienue TeKCTOBBIX 3a1a4

Pemienne TekCTOBBIX 3ajad  apupMeTHYecKUM crocoboM. Pemenue
Joruueckux 3angad. Pemienue 3amad mepeOOpoM BCEX BO3MOMKHBIX BapHUAHTOB.
Vcrionp30Banne Py pEIICHUH 3a7a4 TaOIHI] H CXEM.

Pemenne 3amad, comepxkammx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIUYUHBL:
CKOpOCTb, BpEMS, pAacCTOSIHHE; I1I€HAa, KOJIMYECTBO, CTOMUMOCTh. EIMHHUIIBI
WU3MEPCHHUS: MacChl, 00bEMa, TICHBI;, PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBS3h MEKIY
€AUHULIAMU U3MEPEHUS KAk 0N BETUYNHBI.

Pelienre ocCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacTaBieHue naHHBIX B BUE TaOJIUI], CTOJIOYATHIX JAHArpaMM.

Harasignas reomerpust

Harnsanele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi,
OTPE30K, JIy4, YI0Jl, IOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. YToiL. [Ipsmoi,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JInHa oTpe3Ka, METPUUECKUE EINHUIBI JUINHBL. JJIMHA JTOMaHOM, IEpUMETP
MHOT'OyTOJIbHUKA. I3MepeHne U MOCTPOEHUE YTIIIOB € MOMOIIBIO TPAHCIIOPTUPA.

Harnsinuele npencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJILHUK, KBaJpaT; TPEYroJIbHUK, O PAaBEHCTBE (DUTYD.

N3obpaxenne ¢uryp, B ToM uuciie Ha kieruyarod Oymare. Iloctpoenue
KOH(Urypauuii u3 yacted npsiMoil, OKPY>KHOCTH Ha HEITMHOBAHHOM M KJIE€TYATOU
Oymare. Mcrionabp30BaHNe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomaas NOPSIMOYroJabHUKA W MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCJIE€ (QUTYpP, H300paKEHHBIX Ha KJIET4aTOM Oymare.
EnuHunbl uamepeHus mioma/u.

Harnsgueie MPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX dburypax:
NPSMOYTOJIbHBIM  Tapajuienenunea, Ky0, MHOrorpaHHuku. M3o0paxxenue
MPOCTEUIIUX MHOTOTpaHHUKOB. Pa3BépTku kybOa u mapamienenunena. Co3naHue
MoOjieJield MHOTOTPaHHHUKOB (M3 OyMaru, IpOBOJIOKH, MIACTUIIMHA U JIP.).

O0BEM TPSMOYTOJLHOTO Mapajiesnenumnena, kyda. EguHunbl uszmepeHus
o0BEMa.

6 KIIACC

HarypajabHblie yucia

Apudmernyeckue IEUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMU.
UucnoBble  BBIpOKEHHS, TOPSAOK  JCMCTBUM,  HMCIOJB30BAaHUE  CKOOOK.
Hcnonb30BaHWe TIpU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO W COYETATEIbHOTO
CBOWCTB CJIOKEHHSI U YMHOXEHHUSI, PACHPEACIUTEIBHOIO CBOWCTBA YMHOMKCHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHBIC YKCIIA; HAUOOJBIINN OOIIMIA TeTUTETh U HAUMEHbIIIEE
oO1ree kpaTHoe. JlemMMOoCTh CyMMBI M Tpou3BeicHus. JleleHrne ¢ OCTaTKOM.



J{poon
OOGbIKHOBEHHAs1 JApO0b, OCHOBHOE CBOMCTBO APOOH, COKpalleHue aApooei.

CpaBHeHue U yrnopsiiounBaHue ApooOeil. Pemenue 3a1au Ha HAXOXKACHUE YacCTH OT
1EeJI0r0o M LEeJoro mo ero 4vactu. JIpoOHoe 4YHClIo Kak pe3yibTaT JIeJCHUS.
[IpencraBienue necITUHUHON JpOOU B BUAE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
Mpe/ICTaBlICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MeTpuueckasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YUCIOBbIC BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JCCITHUYHBIMH  JPOOSMHU.

OtHomienue. JleneHwe B JaHHOM OTHOIIEHMHM. Macitad, MNponopius.
[IpuMeneHne nponopuni PYU PELICHNUHN 3a1a4.

Ilonatue nponeHTa. Berunciienre nponeHTa OT BEIMYUHBI U BEJIMYUHBI 10
e mpoIeHTY. BripaskeHue mpoIeHTOB AeCATUIHBIMU qpo0simu. Pemienue 3anay Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

HonoxuTenbHbIE U OTPULATEIbHBIE YHCIA

IlonoxurensHple U oTpuuaTeNbHble yucna. llensle yucna. Monyns 4ducia,
reoMeTpuyecKkas HHTepHperanuss Moayias uucna. HM3o0pakeHue uucen Ha
KOOpJIMHAaTHOM  mpsAMon. YucioBele  NpOMEKYTKH. CpaBHEHHE  YHCEIL
ApudpmeTnueckue JeMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCTIAMH.

[IpssMoyroJibHasI cucTeMa KOOPJAMHAT Ha IUNIOCKOCTH. KoopauHaTel TOUKH Ha
IUIOCKOCTH, abcuucca 1 opauHara. [loctpoenue Touek u puryp Ha KOOpJIUHATHOU
IIJIOCKOCTH.

BykBeHHbIE BHIpaKeHUs

[IpumeHnenne OykB I 3alMCH  MATEMAaTUYECKUX  BBIPAKEHHN H
npemioxxennii. CBoicTBa apudMeTHuecKux IelcTBUil. ByKBeHHbIE BBIpaOXXEHUS U
YUCJIOBBIE TIOJCTAHOBKH. DYyKBEHHBIE pAaBEHCTBA, HAXOXKIECHUE HEU3BECTHOTO
KoMIioHeHTa. Dopmybl; (GopMysbl MepuMeTpa U IUIOWAAM MPSMOYTOJIbHHKA,
KBajipata, o0bEMa napajiesnienuneaa u Kyoa.

Pemmenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMeTHYeCKUM crocoboMm. Pemenue
JOrMYecKux 3aaa4. Pemenue 3a1ay nepebopoM BceX BO3MOKHBIX BapPHUAHTOB.

Pemenne 3amay, comepKalmux 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIVYMHBIL:
CKOPOCTB, BpeMs1, pacCTosIHUE, LICHA, KOJIMYECTBO, CTOUMOCTD;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paboThl. EQuHUIBI H3MEpEeHHs: MAaccChl,
CTOMMOCTH; pAaCCTOSHMS, BpPEMEHH, CKOpPOCTH. CBsA3b MEXKAYy €IWHHUIAMU
WU3MEPEHUS KaXKA0W BEJITNYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHHWEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IpOOU ¥ TPOLIEHTHI.

OueHka W NpUKHUAKA, OKpyriieHue pesyibrata. CocTaBieHHME OYKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aa4MU.

[IpencraBneHre NaHHBIX C MOMOIIBI0 Tabmui U guarpamm. CtonOuaTsie
JarpaMMBbl: YTEHHE U IOCTpOeHNE. UTEeHUE KPYyTOBBIX JUarpamM.

Harasimnas reomerpust

Harnsingaele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IMpsiMas,
OTPE30K, JIy4, yroJjl, JIOMaHas, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYIOJIbHUK,
OKPY’KHOCTB, KpPYT.



B3auMHOEe pacnosiokeHHe ABYX MPSAMBIX Ha IUJIOCKOCTH, IapajlieibHbIE
npsIMbIE, TMEPICHAUKYIISIPHbIE MpsMble. M3MepeHue paccTOsSHUN: MEXIY IBYMS
TOYKAaMH, OT TOUYKH 0 OPSIMOM; JUIMHA MapIIpyTa Ha KBaJpaTHOM CETKeE.

N3MepeHne u MOCTPOEHUE YIJIOB C IOMOIIBIO TpaHCHopTHpa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYHOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYrOoIbHUK, IPUMEPHI
YETBIPEXYTOIBHUKOB. [[pSIMOYTrOIbHUK, KBaAPAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, nuaroHaneil. M3oOpaxeHune reoMeTpuieckux (Uryp Ha HEITHMHOBAHHOM
OymMare ¢ UCIIOJIb30BAaHUEM ILUPKYJIS, JIMHEWKH, YroJbHUKA, TPAaHCIOPTHPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp w™HoOroyrompHuka. IloHAaTne mmomann QUTYpHI;, EAUHHIIBI
u3Mepenus miomanan. [pubmmkénnoe u3mepenue wiomanu Guryp, B TOM 4Yucie
Ha KBaJpaTHOU ceTke. [IpnbimxEéHHOE U3MEpPEHUE ITTMHBI OKPYKHOCTH, IUIOIIAINA
Kpyra.

CummeTpus: HeHTpallbHas, OceBas W 3epKanbHas cuMmMmerpuu. [loctpoeHune
CUMMETPUYHBIX QUTYD.

Harnsgueie MIPECTABIICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunea, Kyo, nmpusmMa, nupamuja, KOHYC, UUAIUHAD, IIap u coepa.
N300paxeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB,
IMHApa U KoHyca. Co3aHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonstue o0béMa; equHuUlbl U3MepeHus: o0béMa. OO0BEM TPSAMOYTOIBLHOTO
napajuienenunena, kyoa.

IINIAHUPYEMBIE HNPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
NPUMEPHOM PABOYEW TPOIPAMMBI KYPCA (II0 TOJAM
OBYYEHMUA)

JlocTukeHne MpeaMETHBIX pe3yibTaToB oOydarommmucst ¢ PAC Ha stame
oOyueHUsI B OCHOBHOM IIKOJI€ OMPEEIIeTCs MHANBUYAbHBIMU OCOOCHHOCTSIMH,
CBSI3AHHBIMM KakK C OCOOCHHOCTSMH [IO3HABaTEJbHOM  JAESITEIBHOCTH U
HEPaBHOMEPHOCTBIO Pa3BUTUS TCUXMUYECKUX (YHKIUH, TaK M COLHUAIbHBIM
ONBITOM  AYTUYHBIX IIKOJBHHUKOB. [lo3TOMYy  JOCTH)KEHHME  IPEAMETHBIX
PE3yNBTATOB KOHKPETHBIM y4YaIllMMCsI MOKET HE BCEr/la COBNAAATh C BPEMEHHBIMHU
rpaHULIaMHi 00y4YEeHUs 10 ToAaM OOyUEHHS.

OcBoenne yueOHOTo Kypca «MareMaTuka» B 5—6 Ki1accax OCHOBHOM IIKOJIbI
JOJDKHO 00€creunBaTh AOCTHKEHUE CIEAYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB:

5 KUIIACC

Yucaa v BIYUCICHUSA

— [lorumaTe W TPaBWIBHO YHOTPEOISATh TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

— CpaBHHMBaTh U YNOPSAOYMBATH HATypajbHBIC YHCIIA, CPAaBHHBAThH B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

— COOTHOCUTH TOUYKY HA KOOPJUHATHOW (YHMCIOBOM) MpsIMOM C



COOTBETCTBYIOIIIMM €l  4YHUCIOM U  Uu300pakaThb  HaTypaJibHblEe  YHUCTA
TOYKaMH Ha KOOPJIMHATHOM (YHCIIOBOM) TIPSIMOMA.

— Breimonuars apudMeTrndeckue IeUCTBUS ¢ HATYpaIbHBIMU YHCIIAMHU, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEHIITUX  CITydasiX.

— BrInonHATs IPOBEPKY, MPUKUJIKY PE3YIbTaTa BHIUYHMCICHUH.

— OKpyraaTh HaTypajbHbIC YKCIIA.
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— Pemate TekcTOBBIE 3amaun  apuPMETHYECKUM CIIOCOOOM U ¢
MOMOIIILI0 OPTaHU30BAHHOTO KOHEUHOI0 nepedopa BCeX BO3MOXKHBIX BApUAHTOB.

— Pemate 3amaum, conepkamme 3aBUCUMOCTH,  CBSI3bIBAIOIIME
BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb.

— Hcnonp30BaTh KpaTKuUe 3aMUMCH, CXEMBbI, TaOJIUIBI, 0003HAYCHHS TIPU
pEIICHUY 3a7a4.

— ITonb30BaThCS OCHOBHBIMHU €IMHHUIIAMU M3MEPEHUS: 1I€HBI, MAaCChI;
paccTosHUs, BPEMEHHU, CKOPOCTH; BBIpaXXaThb OJHU E€OUHULIBI BEJIUYUHBI 4Yepe3
JIpyTHE.

— N3BnekaTp, aHANM3UpPOBATH, OLICHUBATh uHdopmauio,
MPEACTABICHHYI0O B TaOluIle, Ha CTOJOYATOM JMarpamMme, WHTEPIPETUPOBATH
MPEACTABIICHHBIEC JAHHbIE, UCIIOIb30BaTh JAHHBIE MPH PEILICHUH 33]1a4.

Harasignas reomerpust

— [Tonp30BaThCs TECOMETPUYECKUMHU TOHSTHUSMH: TOYKa, IIpsiMas,
OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

— [IpuBouUTh TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIOIINX
GopMy H3YYEHHBIX T'E€OMETPUUYECKUX (PUTYP.

— Hcnonbs30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJIaMHU: BEpIIMHA
CTOPOHA; C MHOTOYTOJIbBHUKAMH: YTOJI, BEpPUIMHA, CTOPOHA, JWArOHANIb;, C
OKPY’KHOCTBIO: PaiuyC, TUAMETP, LIEHTP.

— N300pakaTh n3ydeHHbIC reoMeTpuuecKre GUTryphbl Ha HEJTMHOBAHHOU
1 KJIETYaTOl Oymare ¢ mMOMOIIbBIO ITUPKYJIS U JTHHEHKHU.

— HaxoguTe 1MHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHUEM C
MOMOIIBI0 JIMHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTh
3aIaHHOTO paanyca.

— Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa
JUJISl UX TIOCTPOEHUSI, BRIUUCIICHUS TUIOIAIN U EPpUMETpA.

— Beruncnares mepuMerp W IUIOMIAAbL KBajApara, MNPSIMOYTOJIbHUKA,
buryp, COCTaBJI€HHBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4HUCie PUryp, n300pakEHHBIX
Ha KJIeT4yaToi Oymare.

— [Tonp30BaThCSI OCHOBHBIMH METPUUYECKUMH E€IUHUIIAMHU H3MEPEHUS
JUTUHBI, TUTOIIA; BhIpaXaTh OJHU €AUHUIIBI BEIMUYMHBI Yepe3 JpYTrue.

— Pacnio3naBate nmapamenenumnesn, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo TpaHb, M3MEPEHHS; HAXOJIUTh W3MEPCHHs MapajuliesieIuIea,
KyOa.

— Boruucnate  o0bE€M  kyba, mapauienenunesa 1Mo 3aJlaHHBIM
WU3MEPEHUSIM, TTOJIh30BaThCS €IMHUIIAMH U3MEPEHUS 00BEMA.

— Pemiats HecnoXkHbIE 3a/1a4M HA U3MEPEHUE TEOMETPUUECKUX BEIIMUUH



B IPAKTUYICCKUX CUTYyalUAX.

6 KIIACC

Yuciaa 1 BBIYUCTCHUSA

— 3HaTh W TOHMMATh TE€PMHUHBI, CBS3AaHHBIE C PA3JUYHBIMU BUIAMU
qyceJl U Crnoco0aMy WX 3aIUCH, NEPEXOAHUTHh (€CIU 3TO BO3MOXHO) OT OJHOM
(dbopMbI 3amKcH YUCHIa K APYTOM.

— CpaBHUBaTh W YHNOPAIOYMBATH II€JbI€ YHWCIA, OOBIKHOBEHHBIC U
JECATUYHBIC TPOOH, CPAaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

— Breimonuats, coderas  yCTHbIE W NHUCHBMEHHBIE  MIPUEMBI,
apu(METHICCKNe JCUCTBUS C  HATypalbHBIMH W  TEIBIMH  YHCJIAMH,
OOBIKHOBEHHBIMH W JECATUYHBIMH  JIPOOSMH,  TIOJIOKUTEIBHBIMH |
OTPULIATENBHBIMU YHCIIAMM.

— Bprunciars 3HaUE€HHS] YUCIIOBBIX BBIPAXKEHUW, BBINOJIHATh NPUKUAKY
W OIEHKY pe3yjibTaTa BBIYUCICHU; BBITOJIHATH MPEOOpPa30BaHUSI YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

— COOTHOCUTh TOYKY Ha KOOPJIMHATHOW MPSIMOW C COOTBETCTBYIOIIUM
el yuciaoM u u3o0paxaTh yuciIa TOYKAMU Ha KOOPJUHATHOW MPSMON, HAXOJUTH
MOJYJIb YHCIIA.

— COOTHOCUTH TOYKM B NPSIMOYTOJIBHOM CHCTEME KOOpPAMHAT C
KOOpJIUHATAMH 3TOW TOUKH.

— OKpyrJisiTh  LI€JIbIE 4YHWCIa U JIECATUYHBIE JApoOU, HaXOIUTh
NPUOJIMKEHUST YHCET.

YucaoBbie 1 0yKBEHHbIE BbIPAKEHUSA

— [TonumaTh ¥ yrnoTpeOJsiTh TEPMUHBI, CBSI3AHHBIE C 3aITUCHIO CTENIEHU
YHUCiia, HAXOJIUTh KBagparT W KyO 4YHCIa, BBIYMCIATH 3HAUYCHUS] UYHUCIOBBIX
BBIPAKEHUH, COJIEPIKALLINX CTEIICHU.

— [Tons30BaThCA pU3HAKaMHU JNETUMOCTH, PACKIIA/IbIBATh
HaTypaJIbHbIE YHCIIA HA MIPOCTHIE MHOKUTEIH.

— [Tonp30oBaThCA MacIITAOOM, COCTABISATH IPOIIOPIIMH W OTHOIIICHUS.

— Ucnionp3oBath OykBBI Jjisi 00O3HAUEHUS YWCEN TIPU  3alUCU
MaTEeMaTUYECKUX BBIPAKEHHH, COCTABIATh OYKBEHHBIE BBIpKEHUS U (HOPMYIIHI,
HAaXOJWTh 3HAUYCHHUS OYKBEHHBIX BBIPAXEHUW, OCYILIECTBISAS HEOOXOIUMBbIC
MOJICTAHOBKH M MPe0Opa30oBaHusl.

— Haxonnte Hen3BECTHBI KOMIIOHEHT PABEHCTBA.
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— Pemate MHOromaroBble TEKCTOBBIC 3a/laud  apuUPMETHUECCKUM
CIIOCOOOM.

— Pematp 3amaun, CBSI3aHHBIE C OTHOLIEHUEM, TPOHOPLUOHAIBHOCTHIO
BEJTUYMH, MPOIICHTAMU; PEIIaTh TPH OCHOBHBIE 337]a4M HA TPOOU U TPOIEHTHI.

— Pemate 3amaum, conaepkamme 3aBUCUMOCTH,  CBSI3bIBAIOILIME
BEJIMYUHBI: CKOPOCTb, BpPEMs, PACCTOSHUE, LE€HA, KOJMYECTBO, CTOUMOCTD;
MIPOU3BOIUTEIILHOCTh, BpeMs, 00bEéMa paboThl, HMCHOJB3Yyd apudmeTHdecKue
JNEUCTBUS, OLEHKY, MPUKUAKY; TMOJb30BAThCA  E€IUHUIIAMU  U3MEPEHUs



COOTBETCTBYIOIIMX BEJIMYHH.

— CocraBinsaiTh OyKBEHHbIE BBIPAKEHHUS 110 YCIOBHUIO 33/1a4H.

— W3Bnekats wuH)OpManuioo, TMpeACTaBICHHYIO B TalOinunax, Ha
JUHEWHOM, CTOJMOYATOM WM KpPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH
MPEACTABICHHBIC JAHHBIE; UCIIOJIb30BaTh JAHHBIC ITPU PEIICHUH 33/1a4.

— [IpeacraBnsaTs MHGOPMALMIO C TOMOIIBIO TAaOMUI, JIUHEHHOW H
CTOJIOUATON AUATrpaMM.

Harasgnas reomerpust

— [IpuBonuTh TpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIOIINX
GbopMy H3yUYEHHBIX TEOMETPHUYECKHUX IUIOCKUX M TPOCTPAHCTBEHHBIX QUTYP,
MIPUMEPHI PABHBIX U CAMMETPUYHBIX  (UTYP.

— N300paxaTb ¢ NOMOILIBIO LUPKYJs, JUHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare HW3y4eHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHPUTYpaLH, CAMMETPUYHBIC (DUTYPHI.

— [Tonb30oBaTbCd TEOMETPUUYECKUMU TOHSITUSIMU: PABEHCTBO (UTYP,
CUMMETpHS; HCIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKD C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPHUH.

— Haxonute BEIWYMHBI YIII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUDPA,
CTPOUTH YIJIbI 3aIaHHOM BEJIMYUHBIL, IT0JIb30BATHCS IIPU PEIICHUHN 3a]1a4 IPagyCHOU
MEpPOU YIJIOB; pACIIO3HABATH HA YEPTEXKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIIOU
YTJIBL.

— Bpruucnsare  IMHY ~— JTOMaHOW, TNEPUMETP  MHOTOYTOJIbHUKA,
MOJB30BAThCA CIVMHULIAMUA H3MEPEHUS [UIMHBI, BBIPAXaTh OJHU €IUHHUILIBI
WU3MEPEHUS IJIMHBI 4epe3 APyTHe.

— Haxonute, wucnosb3ysi 4YepTEXHBIE HWHCTPYMEHTHI, PACCTOSIHUS:
MEXY IByMsl TOYKaMHU, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH HA KBAJPATHOU CETKE.

— BoruucnsaTte mwiomanas Guryp, COCTaBICHHBIX U3 MPSAMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30MeHWe Ha TMPsSMOYTrOJbHUKHA, Ha paBHbIE  (QUTYpHI,
JOCTpanBaHUE N0 IMPAMOYIOJbHUKA; I0JIb30BAaThCSl OCHOBHBIMH €IWHUIIAMHU
M3MEpPEHUS IUIOLIA/IM; BBIPAXKATh OJHU €IWHUIBI MU3MEPEHMS IUIOLIAIA 4epe3
JIpyTue.

— Pacrio3naBaTte Ha MOJENSAX M H300pAXKEHUSAX TMHPAMHIY, KOHYC,
UJIMHAP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE,
pa3BEPTKA.

— N300paxarsb Ha KJIETYaTON Oymare IPSAMOYTOJIbHBIN
napasuleJIenunes.

— Boluucnsate  00bEM  NpAMOYTOIBHOrO —Mapajuienenuiena, Kyoa,
MOJIb30BaThCS OCHOBHBIMHM E€IWHUIIAMH H3MEpeHUs O00bEMa; BbIpaXaThb OJHU
eAMHUIIBI U3MEPEHHS 00BbEMA uepe3  ApyTHe.

— PemaTe HecioxHBIE 3a1audM HA HAXOXICHUE TIE€OMETPUYECKUX
BEJIMYMH B TMPAKTUYECKUX CHUTYyal[UsX.

IHPUMEPHAS PABOYAS NNPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI



HEJIA U3YYEHUA YYEBHOI'O KYPCA

Anrebpa SBISETCS OJHHMM M3 OINOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0ecnieunBaeT U3y4yeHUE APYTUX AMCLUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
IYMaHUTapHOTO IUKJIOB, €€ OCBOEGHHE HEOOXOIUMO MJisi  IPOJOJIKEHUS
oOpa3oBaHMsI U B TIOBCEIHEBHOM »XM3HMU. Pa3BuTHEe y 00ydaromMXcsi Hay4YHBIX
IPEJCTaBICHUNA O MPOUCXOXKIECHUU M CYIIHOCTH airedpanyeckux aOCTpakLui,
crioco0e OTpa)KeHUsI MaTeMaTHUYECKON HAayKOU SIBJIEHUM U MPOLECCOB B MPUPOAE U
o0IIecTBe, POJIM MaTEeMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM TMO3HAHUU U B
IIPaKTUKE CIOCOOCTBYET (POPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHHSI M KayecTB
MBIIUICHUSI, HEOOXOAUMBIX I aIalTallid B COBPEMEHHOM IIU(POBOM OOIIECTBE.
N3yuenne anreOphl €CTECTBEHHBIM 00pa3oM OOECIeYrMBaeT pa3BUTHE YMEHUS
HaO01aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTHU
MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JACHCTBUS U
BBIBOJIbI, (POPMYJIMPOBATH YTBEpKAeHUsA. OCBOEHUE Kypca ajlreOpbl 00ecreurnBaeT
pa3BUTHE JJIOTMUECKOTO MBIIUIEHUS 00YyYalOIUXCsl: OHU UCIOJIB3YIOT 1€ TyKTUBHBIE
U UHAYKTHUBHBIE PAacCyKJeHUs, 0000LIEHNE U KOHKPETU3AllNI0, aOCTparupoBaHUeE
u adajoruto. OOyueHue anreOpe Mpenanoyiarae€T 3HAYUTENbHBI O00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a7ja4 €CTECTBEHHBIM 00pa3oM SIBIIETCA peaju3aluueil 1esTeIbHOCTHOTO
IpUHLIKIIA OOYYEHHUS.

B crpykType mporpammbl yueOHOro Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOANYECKUE JUHUU: «YHucna u
BBIYHCIICHUS»; «ANreOpandyecKkue BbIPAKECHUSY;

«YpaBHeHHsT W HepaBeHCTBa»; «@Pynkuuwm». Kaxmas w3  o1mx
COJIEPKATEeIbHO-METOIMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSHKEHUHM TPEX JIET
U3YYEHHUs! Kypca, €CTECTBEHHBIM 00pa30oM MEperuieTaschb U B3aUMOJEHUCTBYS C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcsi MPUXOAUTCS
JIOTUYECKH PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsA3H
C 3THUM IL€JeCO00pa3sHO BKJIIOYUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOLINE BCE OCHOBHBIE pa3leiibl MaTeMaTH4YECKOro 0Opa3oBaHUs U
CHOCOOCTBYIOIIME  OBJAJEHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTeMaTH4ecKkoro s3bika. Takum  oOpa3oM, MOXXHO YTBEpKJIaTh, UTO
COJIEPKATENBHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpay» SBISETCS ero
MHTETPUPOBAHHBIN XapaKTED.

Conepxxanue JMHUU «YHcia M BBIUKCICHUS» CIYXUT OCHOBOM s
JanbHEHIIero U3y4eHus MaTeMaTUKHU, CIIOCOOCTBYET PA3BUTHUIO Y OOyYAIOIIMXCS
JIOTUYECKOTO MBIIIJIEHUS, (POPMHUPOBAHUIO YMEHUS MOJb30BaThCs aJrOPUTMaMU, a
TaK)Xe IPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSTHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHAIbHBIMU
U HUPpAlMOHAIBHBIMM  YHUCJIaMH, (POPMHUPOBAHHUEM  MPEACTABICHUH O
JNEUCTBUTEIBHOM 4YHCJE. 3aBEPIICHHE OCBOEHUS YWCIOBOW JMHUM OTHECEHO K
cTapuieMy 3BeHYy 00L1ero 00pa3oBaHMsL.

Copepxanue IByX alredpanyeckux JTUHUN — « AnreOpandeckue BhIpaKeHUsD)
U «YpaBHEHHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y O00YUYAIOIIUXCS
MaTeMaTHUYeCKOro ammnapara, HeoOXOJUMOro Ui pPELIeHUs 3aJady MaTeMaTUKH,



CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTHUPOBAHHBIX 3aJa4. B OCHOBHOMI IIKOJIE
y4eOHBI MaTepuan Ipynnupyercs BOKPYT PAllMOHAIBHBIX BbIpaXKeHUU. AnrebOpa
JEMOHCTPUPYET  3HAYCHUE MATEMaTUKM Kak  sA3bIKa JUI1  ITOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEH, ONMCAaHUs IIPOLIECCOB U SIBJICHUM peasbHOro mupa. B
3aJauM 00y4deHMsl areOpe BXOIAT TAKKe JalbHENIEe Pa3BUTUE AITOPUTMUYECKOTO
MBILUIEHUSI, HEOOXOJUMOT0, B YACTHOCTH, JUUISl OCBOEHUSI Kypca MH(POPMATUKHU, U
OBJIQJICHME  HAaBbIKAMU  JENYKTUBHBIX  paccyxnaeHud.  IIpeoOpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CBOM crienn(pUUECKUI BKIIa B pa3BUTHE BOOOPaKEHUS,
CIOCOOHOCTEH K MaTEMaTHUYEeCKOMY TBOPUYECTBY.

Copepxannie  (yHKIUMOHATbHO-TpaUUYECKON  JTUHUM  HAIEJIEHO  Ha
MOJTyYeHHUE IKOJIbHUKAMH 3HAaHUN O (PYHKIMIX KaK BaXKHEHIEH MaTeMaTH4YeCKON
MOJIETIH JIJIsl ONMCAHUSl U MCCIIEJIOBAHUS PAa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B
npupoae u obmecTte. M3yueHne 3Toro marepuanga CnocoOCTBYET Pa3BUTHUIO Y
o0y4aroluxcst yMEHHs UCI0Ib30BaTh Pa3INYHbIC BEIPA3UTEIbHBIEC CPEJICTBA S3bIKA

MaTeMaTUKH — CIIOBECHbIE, CHUMBOJIMUYECKHE, Tpaduyeckue, BHOCHUT BKJIAJ] B
dbopMHpoBaHUEe MPEACTABICHUN O POJIM MATEMATHKU B PA3BUTHUU ITUBUIIU3AIMNH U
KYJbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo ydeOHOMYy IIaHy B /-9 Kjaccax u3ydaercs y4deOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIC pa3/ieNibl COJCPIKAHMUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPABEHCTBA», « DYHKIIUNY.

VYueOHbIll M1aH Ha u3ydeHue anreOpsl B 7-9 kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUCHHUE KAXKIOT0 roja oOy4eHus, BCEro 3a TpU roja
o0yueHus — He MeHee 306 yueOHBIX 4acoB.

COAEPKXAHHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUYEHUS)

7 kJ1acc

Yucaa v BIYUCICHUSA

Panuonanbsubie yncia

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXOA OT OAHOU (HOpPMBI 3amucH
npobeit k apyroil. IloHaTwe palMoOHAIBLHOTO 4YHCIA, 3alUCh, CpaBHEHHUE,
YHOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMerndeckue JeHCTBUS C
palMoOHaIbHBIMKU YuciaMu. Permenne 3agad M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

Crenenb ¢ HaTypalibHbIM IIOKa3aTelieM: OIpejesieHue, mnpeodpa3oBaHue
BBIPQKEHUI HA OCHOBE ONPEACIICHUS, 3aMUCh OOJIbIIKNX YKcenl. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOW U JIpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TNPHU3HAKOB JACIMMOCTH, PA3J0KECHHE HAa MHOXKHUTEIU
HaTypaJIbHBIX YHCEL.

PeanbHbie  3aBUCMMOCTH, B TOM 4HCle TIpsMas ©  oOparHas
MPONOPUHUOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUsI

IIepeMeHHbIE, YMCTOBOE 3HAUCHUE BBIPAKEHUS C IIEPEMEHHOM. JlomycTuMBbIe



3HaYeHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEIMYUHAMH B BHJIE
(dopMmyibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUs CYMM U
IPOU3BENICHUH, NTPaBUJIa PACKPBITUSL CKOOOK U MPUBEAECHUS MTOJ00HBIX CIIAracMbIX.
CBolicTBa CTENEHU C HATYPAJIBHBIM ITI0KA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTenieHs MHOrouieHa. CliokeHue, BBIYUTaHHE,
YMHOKCHHE MHOTIOWICHOB. POpMyJbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApar
CyMMBI W KBajpaT pa3HocTu. DopMylia pa3HOCTH KBaapaToB. PazmoxxeHue
MHOTOWIEHOB Ha MHOMHUTEJH.

YpaBHeHus

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, MpaBWia MPeoOpa3oBaHUsS YpaBHEHMUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JInHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHeHUM. CoOCTaBICHHE YpaBHEHUH IO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7]a4 C TIOMOIIBIO YPABHEHH.

JIuHeliHOe ypaBHEHUE ¢ JBYMs IEPEMEHHBIMU U ero rpaduk. Cuctema AByx
JMHENHBIX ypaBHEHUM C JABYMs NE€peMEHHbIMH. PelleHne cucrem ypaBHEHUM
ciocoOoM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIBIO
CUCTEM ypAaBHEHUM.

Koopaunats! u rpaduxu. ®yHkuun

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexkyTku. PaccrosiHue
MEKy ABYMS TOUKAMH KOOPJIWHATHOW MPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Abcuucca u opauHaTa
TOYKHM Ha KOOPJWHATHOM MocKkocTh. [IpumMepsl rpadukoB, 3aaHHBIX (POPMYIIaMH.
YreHnue rpapukoB peanbHbIX 3aBUCUMOCTEI.

[lonsitue Qynkuuun. [ pagux ¢Qynxuuu. CpoiicTBa (yHkuMil. JluHeiHas
¢byukuus, e€ rpadpuk. I'paduxk dynxkumu y = [x/. T'paduyeckoe pemicHue
JIMHEMHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUN.

8 kiace

Yucaa v BIYUCICHUSA

KBagpatueiii kopenb u3 umucia. llonstre 00 uppanuoHAIHLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST HppaIMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPe0Opa30BaHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUKCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ 1EBIM MOKa3aTesieM U €€ cBoiicTBa. CTaHgapTHas 3alUCh 4YHCIa.

AJire0panvecKue BbIPaKeHUs!

KBampaTHbiii  TpEXuseH; pa3lIoKEHHWE KBAJpaTHOIO TPEXWIEHA Ha
MHOKHUTEH.

AnrebOpandeckas apoO6b. OCHOBHOE CBOWCTBO alreOpanyeckon Apoow.
CrnoxxeHne, BBIYHTAHHE, YMHOXXEHHE, JCJIICHHE aireOpanvecKkux JpoOeH.
PannonanpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.



[Tpocreiimue ApoOHO-parIMOHATIbHBIE YPaBHEHUSI.

I'paduueckas uaTEepnpeTalivs ypaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
JMHEHHBIX ypaBHEHUM C JAByMs IlepeMeHHbIMHU. [Ipumepbl pelieHuss CcucTem
HEJIMHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU.

Pemienne TekCcTOBBIX 3ajay  anreOpandeckuMm  crocoOoM. YwuclioBbie
HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHOM NEPEMEHHON. PaBHOCUIIBHOCTD
HepaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJHOM NepeMeHHOW. CHUCTEMBI JTUHEHBIX
HEPABEHCTB C OAHOU EPEMEHHOM.

DOyHKIUU

[Tonstne ¢yakuuu. OOMACTh OMPEACTCHUS W MHOXKECTBO 3HAUYCHHM
¢bynkiun. CrnocoOsl 3a1aHus QyHKIUHA.

I'paduk dynxmun. Yrenue cBoiictB ¢yHkiuu mo e€ rpaduky. Ilpumeps
rpauKoB (PYHKIIHI, OTPaKAIOIINX PeaTbHBIC ITpoIiecchl. OYHKITUH, OTHMCHIBAIOIINAE
PSIMYI0 ¥ OOpaTHYIO MPOMOPIIMOHATBHBIC 3aBUCUMOCTH, UX TPadUKHU.

I'paduueckoe pelnieHne ypaBHEHHM W CUCTEM YpaBHEHUHU.

9 k1ace

Yuciaa 1 BBIYUCTCHUSA

JleCTBUTENBHBIC YHCIIA

PannonanpHbie yncia, UppalMoHaIbHbIE YHCIIa, KOHEYHbIE U O€CKOHEUHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO IEMCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JEUCTBUTENBHBIX YHCEN, apu(METUYECKHE JEUCTBUS C
JNEUCTBUTEIBHBIMU YHCIIAMM.

N3mepenusi, npuOaKeHus!, OUEHKH

Pa3mepbl OOBEKTOB OKpYKAIOIIEr0 MHpPA, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIeM MHUpE.

[TpubnmxEéHHOE 3HaYECHUE BETUYMHBI, TOUHOCTH NMpUOIKeHus. OKpyTiieHHe
yucell. [ [pukuaka v oueHka pe3yabTaToB BBIYUCICHHUH.

YpaBHeHUS U HEPABEHCTBA

YpaBHEHUS ¢ OAHOM ITIEPEMEHHOU

JIunetHoe ypaBHeHME. PenieHne ypaBHEHUM, CBOSIIUMXCA K TUHEUHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHHI, CBOMSIIMXCSA K KBAJpPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelleHHs YpaBHEHMM TPEThEUW M YETBEPTOU
CTEINEHEW Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PelieHue TeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

CucreMbl ypaBHEHUN

VYpaBHeHHEe ¢ ABYMs NEPEMEHHBIMH U ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPAaBHEHUM C IBYMS IIEpEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemennie TEKCTOBBIX 3314 aNreOpanyeckuM CrocoOOM.

Hepasencta



Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEMHBIX HEPABEHCTB C OJHOM IMEpPEMEHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpmnperanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKUNHA

KBagpatuunas Qyskius, e€ rpadux u cBoictpa. [lapabosna, KoopauHATHI
BEPIIMHBI Tapa00JIbl, OCh CHMMETPUU TTApa0OJThI.

YucaoBble M0CJIe10BATEILHOCTH

Omnpenenenre U COCOOBI 3aaHMS YUCIOBBIX MTOCIIEIOBATEILHOCTEH

[TonsTHEe YKCIIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHUE MOCIEA0BATEILHOCTH
pPEKyppEeHTHOM GopMyoit u GopMmynoi N-ro  deHa.

ApudmMernueckas ¥ reoMeTprIecKas IPOrPeCCUr

Apudmernueckass U reomerpuueckas nporpeccur. @opmyibsl N-ro 4ieHa
apu(PpMETUIECKOIN U TeOMETPUUECKON MTPOTPECCUI, CYMMBbI TIEPBBIX N YICHOB.

N300pakeHne 4ieHOB apu(METUUECKOW U TeOMETPUYECKOM MPOrpeccHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAJIBHBINA POCT.
C1oHbIE NPOLICHTBHI.

IINIAHUPYEMBIE HNPEIMETHBIE PE3YJIbTATBI OCBOEHUA
NPUMEPHOM PABOYEW TNPOIPAMMBI KYPCA (II0 TI'OJAM
OBYYEHMUA)

JlocTikeHrne NMpeaMETHBIX pe3ysbTatoB oOyyaromumucs ¢ PAC Ha sTane
OoOy4eHHs] B OCHOBHOM IIKOJIE ONpPEAEAeTCS NHAUBUYAIbHBIMUA OCOOEHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOEHHOCTSIMM I[I03HABAaTEIIbHOM JEATEIbHOCTH H
HEpPaBHOMEPHOCTBIO PA3BUTHUA TICUXMYECKUX (PYHKUUNA, TaK U COLMAIbHBIM
ONBITOM  AYTUYHBIX IIKOJBHHUKOB. [lo3TOMYy  JOCTHIKEHHME  IPEAMETHBIX
PE3yNBTATOB KOHKPETHBIM y4YaIIMMCsl MOKET HE BCErla COBNAAATh C BPEMEHHBIMU
rpaHuLlaMU MPEAMETHBIX PE3YJIbTaTOB, PaCpeesIEHHBIX 10 ToJaM 00yUYeHHUs.

OcBoenne yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOUIETO
oOpa3oBaHMsI JOJKHO oOOecnedMBaTh JOCTHKEHHE CISAYIOUIMX MNPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 kiaace

Yucaa v BBIYUCICHUSA

— BobinonHATh, coyeTas  yCTHbIE W TNUCBMEHHbIE  MPHUEMBI,
apupMeTHYecKre AEHCTBUS C PALIMOHATbHBIMU YHCIIAMHU.

— Haxonuth  3HaYeHWs]  YHMCIOBBIX  BBIPAXEHUN;  MPUMEHATH
pa3zHoOOpa3HbIe CMIOCOOBI ¥ MPUEMBI BRIUUCIICHUS 3HAUCHU N IPOOHBIX BRIPAKESHUM,
coJieprKalux 0OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

— [lepexoguts oT omHOM GOpPMBI 3amUCH YHCET K JAPyrou
(mpeoOpa3oBBIBATh ACCATHUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECSTUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUUHYIO APOOB).

— CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

— OKpyTasTh yucna.

— BBINONHATE TOPUKUAKY MW OLIGHKY pe3yJbpTaTa BBIYMCIICHHM,



OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAKEHUM.

— BpimonmHAT,  AEHCTBHS €O CTENEHSIMU C  HAaTypaJbHBIMU
MOKA3aTEIISIMH.

— [IprMeHATh TpPU3HAKH JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN
HaTypaJbHBIX YUCET.

— Pemlate  mpakTHKO-OPMEHTHPOBAHHBIE  3aJa4d, CBS3aHHBIE C
OTHOILLIEHWEM  BEJIWYWH, MPONOPUUOHATBHOCTBIO  BEIWYHMH, IPOLECHTAMM;
UHTEPIIPETUPOBATh PE3YyJIbTATBl PEIICHHs 3aJad ¢ y4ETOM OTpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

- Hcnonb3oBaTh aireOpanyeckyr0 TEPMHUHOJOTUIO W CHMBOJIUKY,
IIPUMEHSATH €€ B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepuara.

- Haxonuth 3HaueHuss OyKBEHHBIX BBIP@KEHUN MpU  3aJaHHBIX
3HAYECHUSAX IEPEMEHHBIX.

— BeinonusaTe npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

— BpINonHATS yMHOKEHUE OJJHOWIEHA HA MHOTOWIEH U MHOTOWICHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

— OcCylecTBIATh  Pa3IOKEHUE MHOTOYJIECHOB HAa MHOMXKHTEIU C
NOMOIIbIO BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXHTENS, TPYNIHUPOBKU CIaraéMsix,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

— [IpumeHsTh MpeoOpa3oBaHKsI MHOTOWICHOB JUISl PEIICHUS Pa3IMYHBIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON IPAKTUKH.

— Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU ITOKA3aTEISIMHU
TSl TpeoOpa3oBaHus BBIPAKEHUIM.

YpaBHeHMs U HEPABEHCTBA

— PemaTp nuHeElHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IPUMEHSS
IIPpaBUJIa IIEPEX0J1a OT UCXOJHOIO0 YPABHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTs,
ABJISIETCSA JIX YUCJIO KOPHEM YPaBHEHUS.

— [IpumensiTb rpaduyeckue METOAbl MPU PEIICHUU JIMHEHHBIX
YPaBHEHUM U UX CUCTEM.

— [lonGupars mnpumepbl Tap 4YHCeN, SBISIOUUMXCA  pelIeHUEM
JIMHEWHOT'0 YPAaBHEHUSA C IBYMs IEPEMEHHBIMU.

— CTpouTh B KOOPAUHATHOMN MIOCKOCTU IpaduK JIUHEHHOTO ypaBHEHUS
C JIByMs MEPEMEHHBIMU; TOJIb3YACh Ipa)MKOM, NPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

— Pemate  cucteMbl IBYX JIMHEMHBIX ypaBHEHHMHM C  JByMs
NEPEMEHHBIMH, B TOM YHCIIe TpadUUecKH.

— CocTaBasaTh U pelaTh JMHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEMHBIX
YPaBHEHUM II0 YCIOBMIO 33Ja4yd, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIM Pe3ysbTar.

Koopaunarel u rpaduxu. @yHkuuu

— N300pakaTh Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3allUCBIBATH YHCIIOBBIC
IPOMEXYTKU Ha aJIreOpanveckoM si3bIKE.



— OTMeyaTp B KOOPAMHATHOM IJIOCKOCTHM TOYKM IO 3a/JaHHBIM
KOOpJIMHATaM; CTPOUTH rpaduku TuHeHHbIX GyHKIMU. CTpouTth rpaduk GyHKUIKUN
y = /xl.

— OnuceiBaTh ¢ MOMOINIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMS, PACCTOSHHE; II€HA, KOJMYECTBO, CTOMMOCTH;
MPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM  pabOTHI.

— Haxonuth 3HaueHre PyHKIUU 10 3HAYCHUIO €€ apTryMeHTa.

— [lonumarpy rpaduueckuii cmoco® TMpEACTAaBICHUS U  aHaIW3a
uHbOpMaIlMU; U3BIEKAaTh W HMHTEPIPETUPOBATH HHGOPMAILMIO U3 TpadUKOB
pEeanbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

8 kiace

Yuciia ¥ BIYMCICHUSA

- Hcnonp30BaTh  HAYaJIbHBIE  NPEACTABICHUSA O  MHOYKECTBE
JEUCTBUTENBLHBIX YHCEII JJI CPAaBHEHHUS, OKPYTJICHUS U BBIYUCICHUN; U300paKaTh
JNEUCTBUTEIBHBIC YUCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

— [IpumensaTh TOHATHE apU(METUYECKOrO0 KBAJIPaTHOIO  KOpPHS;
HaXOAWTh KBaJpaTHblE KOPHH, HCIHOJIB3YS IPHU HEOOXOIUMOCTH KaJbKYJSTOD;
BBIMOJIHATh MPEOOpa3oBaHMsl BBIPAKEHUM, COAEpXKAIlUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

— Hcnonp30BaTh 3amucy OOJBIIMX W MaJblX YHUCEJI C IOMOUIBIO
JECATUYHBIX ApoOel u creneHelt uucna 10.

AJire0panvecKue BbIPaKeHUs!

— [IprMeHATh MOHATHE CTENEHW C LEJNBIM IOKA3aTeNIEM, BBIITOIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALIMX CTEIEHH C LIEJBIM MOKa3aTeJIeM.

— BBINONHAT  TOXKAECTBEHHBIE  NPEOOpa3oBaHUs  PALMOHAIBHBIX
BBIPKEHUII HA OCHOBE MPABWJI I€UCTBUI HaJ MHOTOWIEHAMU U alre0pandyecKuMu
TPOOSIMHU.

— PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

— [TpumensTh peoOpa3oBaHus BhIPAKEHUN AJI pELIeHUs pa3iIMuHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHOU IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

— Pemate JnMHENHBIE, KBaJApaTHbIE YpPaBHEHUS W palUOHAIbHBIC
YPaBHEHMs, CBOAAIIMECS K HHUM, CHCTEMbI [JBYX YpPaBHEHHW C JByMs
IIEPEMEHHBIMHU.

— [IpoBoguTe mNpoOCTEUIINE WCCICAOBAHUS YPABHEHHM W CHCTEM
ypaBHEHUH, B TOM YHCIE€ C MPUMEHEHUEM TIpapuUyecKux NpeaCcTaBICHUN
(ycTaHaBIMBaTh, UMEET JU yYpAaBHEHHE WJIM CUCTEMa ypaBHEHUH pEILLEHUs, €CIH
HUMEET, TO CKOJIbKO, U TIp.).

— IlepexoauTs OT cJIOBECHOM  (OpPMYJIHUPOBKH 3adaud K €€
anreOpanvyeckol MOJENH C TOMOIIBIO COCTABIICHUS YpPaBHEHHUS WU CHCTEMBI
YPaBHEHUM, WHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM  3aJadu
IIOJTyYEHHBIN PE3YJIbTaT.

— IIprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHWS,
OLICHKM; pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM U UX CHCTEMBI;
naBaTh rpaUUYeCcKyr0 WILTIOCTPALIMIO MHOXKECTBA PEILIEHUI HEPaBEHCTBA, CUCTEMBI



HEPaBEHCTB.

DOyHKUNHA

— [lonumMaTh ¥ HCMONB30BATh (PYHKIUOHAIbHBIC TOHSATUS U SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); ONMpPENENsATh 3HaueHHE (PYHKIUHU IO
3HAUCHUIO ApTYMEHTA; ONPEACNIATh CBOMCTBA (PYHKIMU IO €€ rpadukKy.

V- Ctpouth rpaduku seMEeHTapHbIX (DYHKIIMI, OMUCHIBATH CBOMCTBA
YUCJIOBOM (DYHKITUH 110 € rpaduKy.

9 kJacc

Ymncsia v BbIYMCJIEHUS

— - CpaBHUBaTh U YIOPSJOUYMBATH PalMOHAIBHBIE U UPpalMOHATbHBIE
qyucna.

— - BremonasaTes apudmerndeckue EWCTBHS € PAMOHATBLHBIMHU
YUCIIAMU, COYETasl YCTHBIE M NMHCHbMEHHbIC MPUEMBI, BBIMOJIHATH BBIUYMCICHUS C
UppalMOHATBHBIMU YUCIIAMHU.

— HaxoouTh 3HaueHUsI CTENEHEHN C LENBIMU MOKA3aTeNIsIMU U KOPHEH;
BBIYHCIIATH 3HAYCHUS YUCIIOBBIX BHIPAKCHHI.

— OkpyrisiTb  NEUCTBUTENBbHBICE  YWCIA,  BBIMIOJHATH  MPUKUIKY
pe3yibTaTa BIYMCICHUHN, OLIEHKY YUCIIOBBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA

— Pemate nuHelHBIE U KBaJpaTHbIE ypaBHEHUsS, YpaBHEHUS,
CBOJISILIIAECS K HUM, MPOCTEUIIINE TPOOHO-pAIlMOHATBLHBIEC YPaBHEHUS.

— Pemrate  cucTteMbl OBYX JIMHEMHBIX ypPaBHEHUHM C  JBYyMs
MEPEMEHHBIMU U CUCTEMBI JBYX YpaBHEHHI, B KOTOPBIX OJHO ypaBHEHUE HE
SIBJISICTCS IMHEUHBIM.

— Pemats TekCTOBBIE 3aJjauu aIreOpadecKUM CIIOCOOOM € MOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

— [IpoBoauTe NPOCTEHIINE WCCIEAOBAHUS YPABHEHUUW U CHUCTEM
ypaBHEHUN, B TOM 4YHCIE C TMPUMEHEHHWEM TpadUUYecKuX MpPeICTaBICHUN
(ycTaHaBIMBaTh, UMEET JTU yYPAaBHEHHE WM CUCTEMa ypaBHEHUH pEIICHUs, €CIH
HMMEET, TO CKOJIbKO, U TIp.).

— PemaTte nuHeElHBIE HEPAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,;
M300pakaTh perieHrue HEPABEHCTB HA YKMCIIOBON MPSIMOM, 3alUCHIBATh PEIICHUE C
MTOMOIIBI0 CUMBOJIOB.

— Pemate cucTembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIOBOM MPSIMOM, 3aMUCHIBATh PEIICHHE C MOMOIIBI0 CUMBOJIOB.

— Hcnonb30BaTh HEpaBEHCTBA MPU PEUICHUH PA3IMYHBIX 33]1a4.

DyHKUNHA

— Pacno3naBate  (QyHKIMM ~ M3y4YeHHBIX  BUAOB.  Iloka3wiBaTh
CXEMaTHYECKH PacToiOKeHHE Ha KOOPIMHATHOMN IIOCKOCTH TpaduKoB (QyHKIIHIMA
B3aBUCHMOCTH OT 3HAYCHH I KOA(PDUITMESHTOB; OMMUCHIBATH CBOKWCTBA QYHKITUH.

— Ctpouth ¥ wu300pakaTh CXEeMaTHYECKH TpaduKH KBAJAPATHUUHBIX
GyHKIIHIA, OMUCHIBATH CBOMCTBA KBAIPATUIHBIX (DYHKIIUN MO UX Tpadukam.

— Pacnio3naBate kBagpaTuuHyio (GYHKIHIO 1O (Qopmylie, MPUBOIUTH
MPUMEPHI KBAAPATUIHBIX (YHKIIUHA U3 peaTbHOM KU3HU, (PU3UKH, T€OMETPHUH.



ApupmeTrnyeckas U reoMeTpHYeCKas NMPOrpeccuu

— Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOrPECCUU
OpU pa3HbIX CHOCO0AX 3a7aHMsl.

— BBINOMHATE BBIYMCIEHUS C MCIONb30BaHUEM (OPMYJI N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

— N306paxatsb YJICHBI IIOCJIEIOBATEIbHOCTH ~ TOYKAMM  Ha
KOOPJMHATHOM IIJIOCKOCTH.

— Pemars 3amaum, CBsi3aHHBIE C YMCIIOBBIMU ITOCIEA0BATEIBHOCTMH, B
TOM 4YHCJIE 33Ja4d W3 PEAIbHOM >XH3HU (C HCIOJIB30BAHUEM KaJbKYJIATOPA,
UG POBBIX TEXHOJIOTHIA).
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