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2.1.4. Pabouasa npozpamma no yueonomy npeomemy «Mamemamuka,

HOACHUTEJBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YUEGHOI'O IIPEIMETA «MATEMATHUKA»

Pabouas mporpamma ydeOHOTO mpeamera «MareMaTtukay s 00yJaronuxcs
5—9 knaccoB pa3zpadorana Ha ocHoBe PI'OC OOO ¢ y4€TOM M COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUH, MPEABSIBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U
TpaIuIUil POCCUHUCKOTO 00pa3oBaHusl, KOTOpPhIE OOECHEUMBAIOT OBJAJCHHE
KJIFOYEBBIMU KOMIIETCHIIUSIMA, COCTABJISIIONIMMU OCHOBY [JI1 HEMPEPHIBHOTO
oOpa3oBaHMsI M CaMOpA3BUTHUSA, a TaKXKe IIEJIOCTHOCTh OOIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEIBLHOTO PA3BUTHS 00YYaIOIUXCS.

B paboueit nmporpamMmMe yuTeHbI UJied M MojioxeHus KoHuenuuu pa3BuTUs
MaTeMaTtuyeckoro oopazoBanusi B Poccuiickoit ®@enepanuu. B snoxy nudposoit
TpaHcopMmalu BceX c@ep UEIOBEUECKON IEsTEIbHOCTH HEBO3MOXKHO CTaTb
0oOpa30oBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3 ©0a30BOM MaTeMaTHYeCKO
MOATOTOBKU. Y3K€ B IIKOJE MaTEMAaTHKa CIIYKUT OMNOPHBIM MPEAMETOM s
U3YYCHUS CMEKHBIX JTUCHUIUIMH, a MOCTE IIKOJBI PeallbHOM HEeO0OXOAMMOCThIO
CTAaHOBUTCSl HENPEPBIBHOE O0pa3oBaHUE, YTO TpPeOyeT MOJHOLUEHHOM 0a30BOM
00111e00pa30BaTeIbHOM TMOATOTOBKH, B TOM 4YHCIE€ U MaTeMaTH4YeCKOW. ITO
OOyCJIOBJIEHO T€M, YTO B HAallM JHU PACTET YHUCIO MPOQPECCUl, CBSI3aHHBIX C
HEMOCPEJCTBCHHBIM MPUMEHEHUEM MaTeMaTHUKU: U B c(epe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJIOTHUECKUX 00J1acTAX, U JJaXKe B TyMaHUTapHbIX cepax. Takum
o0pazoMm, Kpyr HIKOJLHUKOB, JIJII KOTOPBIX MaTeéMaTHKa MOXET CTaTh 3HAYMMBIM
IPEAMETOM, PACIIUPSAETCS.

[IpakTruueckas TOJIE3HOCTh MAaTEMaTUKH OOYCJIOBJIEHA TeM, 4YTO €&
NpPEeAMETOM  SABISIIOTCS  (DyHIaMEHTaldbHBIE  CTPYKTYpbl  HAIIero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTEHUIINX,
YCBAaMBAaE€MbIX B HEMOCPEJACTBEHHOM OIBIT€, JO JIOCTAaTOYHO  CJIOXKHBIX,
HEOOXOJUMBIX NJIsi Pa3BUTHUSI HAYYHBIX M TPUKIAIHBIX HIeh. be3 KOHKPEeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IOHMMAHWE NPUHIUIIOB YCTPOWCTBAa U
WCIIOJB30BAaHUS  COBPEMEHHOM  TEXHUKH, BOCHPHUSATHE U  HHTEpHpeTaIus
pa3HOOOpa3HON COIMANIbHOW, HSKOHOMHYECKOH, MOIUTUYECKON HHPOpPMALIUU.
ManosdexTrBHas NOBCEAHEBHAs MpaKTUYECKas JeATeIbHOCTh. Kaxaomy
YEeJIOBEKY B CBOEM JKM3HM TPUXOJUTCS BBINOJHATh PACYEThl W COCTaBJISTH
QITOPUTMBI, HAaXOIUTh W TPUMEHATh (QOPMYJIbI, BIAIETh MNPAKTUYECCKUMU
npuéMaMu TeOMETPUYECKUX H3MEPEHUN M TMOCTPOCHHH, 4YuTaTh WH(OpMaIluio,
MPEICTABJIICHHYI0O B BHJI€ TaOJMIl, AUarpaMM U TpaduKOB, XUTh B YCIOBUAX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITHIA.

OnHOBpeMEHHO C pacimupeHreM cdep TpPUMEHEHUS MaTeMaTUKU B
COBPEMEHHOM 00I1IecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMATHYECKUIN CTHIIH
MBIIUICHUS, TPOSIBIISIIOIIMIICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mponecce
M3YUYEHHs] MAaTEMAaTHUKW B apceHal NPUEMOB W METOAOB MBIILUICHHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS HMHAYKIHS W JAEIyKIHsS, O000OIIeHue W
KOHKpETH3allus, aHalu3 W CHUHTE3, KiaccupuKalus W CUcTeMaTu3alus,



abctparupoBanne u aHamorus. OOBEKTHI MaTEMATUYECKUX YMO3AKIIOUYCHUH,
npaBuja UX KOHCTPYUPOBAHHS PACKPHIBAIOT MEXAaHU3M JIOTMUECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BbIpaOOTKE yMeHUsI (hOpMYyITUpPOBaTh, 0OOCHOBBIBATH U JJOKA3bIBAThH
CY)KIIEHUS, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIJIeHHe. Beaymas posb
NPUHAAISKAT MaTeMaTUKe U B (HOPMUPOBAHUH aNTOPUTMHUYECKON KOMIIOHEHTHI
MBILIUICHUS! M BOCIUTAHUM YMEHUH AEWCTBOBaTh MO 3aJaHHBIM alrOpUTMaM,
COBEpILIEHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBBIE. B mporecce perieHus
3a]1a4 — OCHOBOM yueOHOM AeSITENFHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS
TaK)Ke TBOpUECKas ¥ MPUKJIaJHAs CTOPOHBI MBILIUICHUS.

OOyuenne mareMaTuke TaET BO3MOXKHOCTH Pa3BUBaTh y OOYYaroMIMXCS
TOUHYIO0, PallMOHAIbHYI0 U WH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh Hambosee
MOJIXOJISIIIHE SI3bIKOBBIEC, CHMBOJIMUECKUE, TpauuecKkre CpecTBa Al BHIPAKEHUS
CYXJICHHUI 1 HATJSAHOTO UX MPEACTABICHHUS.

Heo0xo1uMbpIM KOMIIOHEHTOM 00111eH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABIIIETCS OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHMSI JEHCTBUTENILHOCTH,
OpEJCTaBICHUE O MPEAMETe U METOJaX MaTeMaTHK{, UX OTJIMYUM OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'yMAaHUTAapHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS
MaTeMaTUKU ISl pElIeHHs HayyHbIX M MNPHUKIaJHbIX 3a1ad. Takum oOpaszom,
MaTeMaTHueckoe oOpa3oBaHME BHOCHT CBOW BKJIaa B (OpMUpOBaHME OOIIEH
KYJIBTYpbI U€JI0BEKa.

W3ydyeHne MaTeMaTHKH TakXe CIIOCOOCTBYET ICTETHUECKOMY BOCIHUTAHHUIO
YeJioBeKa, MOHMMAHUIO KPAacOThl M HU3ANIECTBA MATEMATUYECKUX PACCYKIACHHM,
BOCTIPUATHIO TEOMETPHUECKUX (OPM, YCBOCHHIO M1 CUMMETPHH.

HEJIM 1 OCOBEHHOCTU NU3YYEHM A YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»
[TpropuTeTHBIMU LIETIIMH OOYUCHHUS MaTeMaTHKe B 5—9 Kiraccax sIBISIOTCS:

e (opMuUpOBaHHE IIEHTPAJIbHBIX MaTEMaTHUUYECKUX TOHITHH (YHCIIO,
BEJIMYMHA, TeoMeTprudecKas (urypa, nepeMeHHas, BEpOITHOCTh, (PYHKIIHS),
o0ecTeurBaOIIMX TPEEMCTBEHHOCTh M IIEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO
o0Opa3oBaHus 00yYaIOLIUXCS;

® MojBe/cHNE OOYYArOIIMXCS Ha JOCTYITHOM IS HHUX YpPOBHE K
OCO3HAHWIO B3aWMOCBSI3W MATEMATHKH M OKPYXKAIOMIEr0 MUpPA, TTOHUMaHHE
MaTEeMaTHKH KaK 4acTH OOIIei KyJIbTYphl YEIIOBEUECTBA,

® Da3BUTHC MHTCIUICKTyaIbHBIX W  TBOPYECKUX  CIIOCOOHOCTEM
oOydJarommuxcs, Mo3HaBaTeIIbHOW aKTHUBHOCTH, MCCIICIOBATEILCKUX YMEHHM,
KPUTHYHOCTH MBIIIJICHUS, UHTEpeca K N3YUYeHHUIO MaTeMaTHKH;

e (popmupoBanue (QGyHKIIMOHAITHPHOW MATEMAaTHYECKOW TPAMOTHOCTH:
YMEHUS Pacro3HaBaTh MPOSIBICHUS MAaTEMaTHUCCKUX TOHITHH, 0OBEKTOB U
3aKOHOMEPHOCTECH B pPEAbHBIX JKU3HCHHBIX CUTYaIMSAX M TMPU U3YUCHUH
IPYrUX  y4eOHBIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTh UX Ha S3BIKE MAaTEMAaTHUKH M CO3JaBaTh
MaTeMaTHYCCKHUE MOJICTTH, IPUMEHATh OCBOCHHBIM MaTeMaTHISCKUI armapar
JUIS PEIIeHUs] MPaKTHKO-OPHUEHTUPOBAHHBIX 3a7ad, HWHTCPIPETHPOBATH M
OIICHUBATh TIOJyYCHHBIE PE3YyIbTATHI.



OcHOBHBIEC THHUY COACPKAHUS Kypca MaTeMaTuku B 5—9 knaccax: «HUucna
U BBIUKCIEHUA», «AnreOpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dyukiumy, «['eomerpusi» («I'eomerpuueckue GUIYypbl U HX
CBOMCTBa», «VI3MepeHne TeOMETPUUYECKUX BEIMYUHY»), «BeposTHOCTh W
CTaTUCTHKay». JlaHHbIE JIMHUM PAa3BUBAIOTCS MApaJUIeNIbHO, KaX1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM
KOHTaKTe U B3aumojeucTBuu. Kpome »Toro, ux oOBEAUHSET JIOrHMYecKas
COCTABJISIIONIAS, TPAJAWIIMOHHO TMPHUCYIIasi MAaTeMAaTHKE W TPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKne KypChl W conepkaTelbHble JmHUA. CPopMyIHpoBaHHOE B
denepaabHOM TOCYIaPCTBEHHOM 00pa30BaTEIbHOM CTaHIaPTE OCHOBHOTO OOIIIETO
oOpa3oBaHuss TpeOOBaHUE «YMETh OIEPUPOBATH TOHATHSAMU: ONpEICICHUE,
aKcHoMa, TeopeMa, TI0Ka3aTeIbCTBO;, YMEHHE PACIIO3HABATh UCTUHHBIC M JIOKHBIC
BBICKA3bIBAaHUS, TPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPUIIAHUS BBICKA3bIBAHMI» OTHOCHTCS KO BCeM KypcaMm, a (opmupoBaHue
JIOTUYECKUX YMEHMM pachpelessieTcss Mo BCceM TrojlaM OOyYeHHS Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMsI pabouell MmporpaMMbl, pachpenel€éHHbIM [0 TrojaaM oOy4eHwUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITHATBHBIM
BOIIpocaM  oOywaromuecs OOpallainuch HEOJHOKPATHO, YTOOBI  OBJIJICHUE
MaTEeMaTHYECKUMH MOHATHSIMHU ¥ HABBIKAMH OCYIIECTBIISIOCH ITOCIEI0BATEIHLHO
U TOCTYMATENIbHO, ¢ COOIOICHUEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJTFOYAJIMCH B OOIIYIO CUCTEMY MAaTEMAaTHYCCKUX MPEACTABICHUN 00yJaromuxcs,
pacuupsisa U yriyossisi €€, 00pa3ysi IpoUHbIe MHOYKECTBEHHBIE CBS3U.

MECTO YUYEBHOI'O ITPEIMETA «MATEMATHUKA»
B YUEBHOM IIJTAHE

B cootBerctBUM ¢ @enepalibHbIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIaPTOM  OCHOBHOro  oOmero oOpa3oBaHMs ~ MaTeMaTUKa  SIBISETCS
00s13aTeNbHBIM TMPEIMETOM Ha JaHHOM ypoBHE oOpazoBaHus. B 5—9 kmaccax
yueOHbIN mpenMer «MareMaTuka» TPaJullMOHHO U3y4YaeTcsl B paMKaXx CISAYIOUINX
y4eOHBIX KypCcOB: B 5—6 Kilaccax — Kypca «Marematuka», B 7—9 Kjaccax —
KypcoB «Anrebpa» u «l'eomerpusi». Hacrosmelt mnporpammoil BBOIAUTCS
CaMOCTOATENbHBIN Y4eOHbIN Kypc « BeposSTHOCTh M CTATHCTHKAY.

Hacrosiieit nporpamMmoii npeaycMaTpuBaeTcs BbIACICHUE B yUeOHOM IUIaHe
HA U3y4YEeHHE MATEMATHKH B 5—6 Kjaccax 5 y4eOHBIX 4YacoB B HeAeII0 B
TeYEeHUe KAKIA0ro roaa od0yyenusi, B 7—9 kijiaccax 6 yueOHbIX 4YaCOB B HEJAEJII0
B TEYCHHE KAXKA0ro roga odyueHus, scero 952 yye0HbIX yaca.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEAMETA «<MATEMATHKA» HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30OBAHUA



OcBoenne ydebHOro mpeamera «MaTemaTuka» MODKHO OO0ECreYynBaTh
JOCTH)KEHHE Ha YpPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUsS — CIEAYIOIIMX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

JIMHHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOrpaMMbl Y4eOHOro IpeaMera
«MaremaTnkay» XapakTepu3yrTCs:

IlaTpuoTHYeckoe BOCIUTAHME:
IPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTEMATHKH,
LIEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM POCCHIICKHX MaTEeMaTUKOB U
POCCHICKOII MaTeMaTUYECKOM WIIKOJbI, K HMCIOJb30BAHHIO ATUX JIOCTHKEHUN B
JIpyTUX HayKax U MPUKIAJAHBIX cepax.

I'paskpaHckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBIIOJHEHHIO 00S3aHHOCTEH T'pak/laHWHa U peau3alliu ero npas,
IPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (IYHKLIHMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHHM, IPOLIEyp IPaXxAaHCKOro 001iecTBa (BbIOOPHI, OIIPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXJIEHHIO 3THUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JTOCTMIKEHUI HAayKH, OCO3HAHMEM Ba>KHOCTU MOPAJIbHO-3THYECKHUX
IIPUHIUIIOB B JAESTEIBHOCTH YYEHOTO.

TpyaoBoe BocnuTanue:
YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTHUYECKUX  3aJad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodecCHOHaIbHOM
JEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHYeCKoe BOCIIMTAHHUe:
CHOCOOHOCTBIO K  SMOIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHUH, pPACCYKIEHUH; YMEHHIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

ILleHHOCTH HAYYHOI'O IO3HAHMSA:
OpUEHTAlUEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX [TPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U OOIIECTBa,
NOHMMAHUEM MAaTeMaTHYEeCKOW HAyKH Kak c(epbl YeJIOBEUYECKOW AESITeNIbHOCTH,
ATanoB €€ pPa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTUS LIMBWIM3ALMUU; OBJIAJACHUEM
SA3BIKOM MaTeMaTUKA M MaTEeMaTUYeCKOW KYJIbTYpOH KakK CpeICTBOM MO3HAHUS
MUpa; OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMU UCCIIEA0BATENbCKON NEATEIbHOCTH.

dusznuyeckoe BocnUTAHWE, (GOpPMHUpPOBaAHMEe KYJbTYPbl 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:
TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbS,
BEJICHUS 3I0pOBOr0 00pa3a K1U3HHU (3J0pOBOE MUTAaHUE, COATAaHCUPOBAHHBIN PEXKUM
3aHATUN U OTIbIXa, PEryiisipHas (u3nueckas aKTUBHOCTb); COPMUPOBAHHOCTHIO
HaBblKa pedIeKcuu, MPU3HAHUEM CBOEro IpaBa Ha OLIMOKY M TAaKOro e IMpaBa
JPYroro 4eaoBeKa.

JKOJIOrHYeCKOe BOCIIUTAHHUE:



OpHUEHTAllMe HAa MPUMEHEHUE MATEMATHUYECKUX 3HAHUW JJIs pElICHHs 3ajad B
00JIaCTH COXPAaHHOCTU OKPY Karoleh Cpe/ibl, MIaHUPOBAHUS MMOCTYNKOB M OLEHKH
UX BO3MOXHBIX MOCJIEICTBUM JJI OKPY>KArOUIEH Cpe/ibl; 0CO3HAHUEM TIII00aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX pEeIeHHUS.

JInuHoCTHBIE pe3yJIbTaThbl, ol0ecrieyuBaroIne ajanTanuio
o0ydaionerocss K HM3MEHAINIUMCH YCJIOBHAM COUMAJIBHOW W TPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€Pe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHCIIC YMEHUE
YUIUTBCSl y JIPYTUX JIOJEH, MpHoOpeTaTh B COBMECTHOW JACSATEIHPHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHHI, B TOM Yncie (HOpMYyIUpPOBAThH
U7eH, TIOHATHUS, THUIOTE3bl 00 OOBEKTAX W SBJICHHUSIX, B TOM YHCJIE paHee HE
W3BECTHBIX, OCO3HABaTh JCHUIIUTHI COOCTBEHHBIX 3HAHWW W KOMIETEHTHOCTEH,
IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
peleHuss U JehcTBUA, (QOpPMYIHpPOBATH W OIEHUBATH PUCKU U TOCIEICTBUSA,
(GbopMHUpPOBATH OMBIT.

METAIIPEJMETHBIE PE3VYJIbTATBI
MeranpeaMeTHbIE PE3yNIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO IpeIMeTa

«MaremaTuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM VHUBEPCAlbHbIMU

NO3HABAMENbHHIMU ~ OCUCBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUGHHIMU

0eUCmBUAMU U YHUBEPCATbHLIMU PESYIAMUGHBIMU OCliCIBUIMU.

1) Vuueepcanvhvie noznasamenwvhuvle Oelicmeus obecneuusaiom hopmuposanue

0a308bIX KOZHUMUBHBIX NPOYECCO8 00YYaowuxcsa (0ceoeHue mMemooos NO3HAHUSL

OKpYJHCaouieco Mupa, npumeHeHue JN02UYeCKUX, UCCIe008amenbCKux Onepayul,

YMeHull pabomams ¢ uHGopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

® BBUIBIKATH M XApPAaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKK MaTEMaTHYECKHX
00BEKTOB, MOHATUH, OTHOIIEHUI MEX]ly MOHATHIMU;

e (opmynupoBaTh ompeaeraeHUs TOHSATHH; YCTAaHABIMBATh CYIECTBEHHBIN
MPU3HAK KJaccu(PUKalyy, OCHOBaHUS 7l 0000UIEHUSI U CPAaBHEHUS, KPUTEPUU
IPOBOJMMOTIO aHAIN3A;

® BOCHpUHUMATh,  (OpMyIHpOBaTb U  MpPeoOpPa3oBBIBATH  CYKJICHUS:
yTBEpAUTENIbHBIE U OTPULIATEIbHBIC, €TIMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIIBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOPEUYUS B
(dakTax, TaHHbIX, HAOMIOEHUAX U YTBEPKACHUSIX; NpeajaraTb KpUTEpUu s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JenaThb BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

e pa3dupaTh JOKa3aTEeIbCTBA MAaTEMaTHYECKUX YTBEPKIACHUM (MpsiMble U OT
IIPOTUBHOTI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0KA3aTEIbCTBA



MaTeMaTHu4ecKuX (hakToB, BEICTPAWBATh APTYMEHTAIIHNIO, IPUBOUTE IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpATH CIIOCO0 pelieHns yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BBIOMpaTh HaubOoJee MNOAXOMAIUMNA C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUA WHCTPYMEHT MO3HAHUS;
GopMynupoBaTh  BOMPOCHl, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpoliIeMy,
CaMOCTOSITENIbHO yCTaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

OPOBOJUTH IO  CaMOCTOSITENIBHO  COCTABJIIEHHOMY IUIAHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HMCCIIEJOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEU
MaTeMaTUYECKOT0 0OBEKTA, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOM;
CaMOCTOSITENIbHO (hOpMYJIUPOBaTh OOOOIIEHUS W BBIBOABI O pe3yJbTaTam
MPOBEAEHHOIO HAONIOACHUS, HCCIEAOBaHUs, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpoLEcca, a TAKXKE BbIJBUTAThH
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX yCIIOBHUSX.

Pabora c nndopmanueii:

2)

BBISIBIISITh  HEJIOCTATOYHOCTh U M30BITOYHOCTH HWHGOpMAIMK, JaHHBIX,
HEOOXOIMMBIX JJIsl pELICHUS 3a/1auu;

BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
UHGOPMAITUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TMpeACTaBICHUS HH(DOPMAIIUU U WILTIOCTPUPOBATH PelllaeMble
3a/layd CXeMaMH, JuarpaMMamu, HHOW rpaduKod M HX KOMOMHALMSIMU;
OIICHUBATh HANEKHOCTh HWH(OpPMAIUK 1O KPUTEPHUSAM, MPEII0KEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

YHL{GGPCCZJZbele KOmMMmyHnuKkamuemHbsle oeticmeus obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCSL.
Oowenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH U
LEeJSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX Y MMCBMEHHBIX TEKCTAX, AABaTh MOSICHEHU 110 X0y PELICHUS 3a/1a4u,
KOMMEHTUPOBATH ITOJYyYECHHBIA pE3yJIbTaT;

B XOzA€ OOCYXJEHHUsl 3aJaBaThb BOIIPOCHI MO CYUIECTBY OOCYKIAE€MOW TEMBI,
npo0siemMbl, pemaeMoil 3ajlayu, BBICKA3bIBaTh WJIEH, HAIICJIEHHbIE HA TOWCK
pPELIEHHUs; COMOCTABIISITE CBOU CYXKJICHUS C CYKICHUSMU APYTMX YYaCTHHKOB
auanora, oOHapyKUBaTh Pa3jIMdKMe U CXOJCTBO MO3UIIMIA; B KOPPEKTHOHN (popme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YNbTAThl PEIICHUS 3aJa4M, DKCIIEPUMEHTA, WCCIIECIOBAHMS,
MPOEKTa; CAMOCTOATEIBHO BBHIOMpATh (pOopMaT BBICTYIUICHUS C Y4E€TOM 3aj]ad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIUTOPUH.

Compyonuuecmeo:



® [IOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYyAIBHON
paboThl MpU pelieHUH Y4eOHbIX MaTeMaTUYeCKUX 3ajad; MPUHUMATh Lelb
COBMECTHOM JeATEIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU palOOThI,
pacipenensiatbh BUIbl paboT, T0rOBapUBATHCS, 00CYKAATh MPOILIECC U PE3yIbTaT
paboThI; 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

® yYacTBOBaTh B TPYNNOBBIX (popMax paboThl (0OCyXmeHHs,, 0OOMEH MHEHUSMU,
MO3TOBBIC IITYPMBI U Jp.); BBIOIHATH CBOIO YacTh PaObOTHI M KOOPAWHUPOBATH
CBOM JEUCTBUS C APYTMMH WICHAMH KOMAaH/IbI, OIICHUBATh KA4ECTBO CBOETO
BKJIaJla B OOIIUH MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aMMOJICHCTBHUSI.

3) Ynuseepcanvuvie pezynamuenvle Oeticmsus obecneuusarom @opmuposaHue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.

Camoopzanuzayusn:

® CaMOCTOSITEJIbHO COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a1a4 (HJIH €ro 4acTh),
BBIOMPATH CIIOCOO pEeHIeHUs] ¢ YYETOM MMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATh BapUaHThl PEIICHHUN C
y4ETOM HOBOM MH(OpPMAIIUH.

Camoxkonmpons:

® BJAJETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3ynbrara
pelIeHns MaTeEMaTUIECKOM 3a/1auu;

® MpPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PELICHHUH 3a/1a4u,
BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaiJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBHE pe3yibTaTa HEATEIbHOCTH IOCTaBICHHOW UEIU U
YCIIOBUSIM, OOBSICHSATh NPHUYMHBI JIOCTHKEHUS WIM HEIOCTIKCHUS 1IN,
HAXOJUTh OMIUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

[TPEAMETHBIE PE3VJIbTATDBI

[IpenmMeTHbIE pe3yabTaThl OCBOCHHUS pabouell mporpaMMBbl [0 MAaTEMaTUKE
IpeJICTaBJICHbI 10 ToJaM 00y4YEeHHs B CIEAYIOIUX pa3/enax NporpaMMbl B paMKax
OTZEJIBHBIX KYpCOB: B 5—6 Knaccax — Kypca «MaremaTtuka», B 7—9 kiaccax —
KypcoB «Anre0Opa», «['eoMeTpus», « BEposSATHOCTh U CTATUCTHKA.

PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA "MATEMATHKA", 5-6 K/IACCBI

HEJIA U3YUEHNM S YUEBHOI'O KYPCA
[TpuopuTeTHBIMU TEIIMHU 00yUEHUS MaTEeMAaTHKE B 5—6 Kilaccax sBJISTFOTCS:
® TMpoJoDKeHHE (HOPMHUPOBAHUSI OCHOBHBIX MATEMATHYECKUX TMOHSATHUH (YHUCIIO,
BEIIMYMHA, TeOMeTpudecKkas ¢Gurypa), o0ecreunBaronux MPEeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00YJArOIITIXCS,;



® DAa3BUTUE MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYy4aroluXCs,
MO3HABATEJIbHOW aKTHBHOCTH, WCCIIEIOBATEIbCKUX YMEHHI, HHTepeca K
M3YYCHUIO MATEMATUKHY;

® [OJBEJCHUEC OOYYAIOMIMXCS Ha JOCTYIIHOM JUIS HUX YPOBHE K OCO3HaHHIO
B3aMMOCBSI3U MaTEMATHKH U OKPY’KAIOIIETO MUPA;

e (QopmupoBaHre (YHKIHOHAILHOW MAaTEeMaTHYEeCKOH TPaMOTHOCTH: YMCHHUS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEATbHBIX )KU3HEHHBIX CHUTYAIIHSIX,
MPUMCHSTh OCBOCHHBIC YMEHHS UIS PEIICHHS IMPAKTUKO-OPUCHTUPOBAHHBIX
3a7lay, WHTEPIPETUPOBATh TIONyYCHHBIC pPE3yNbTaThl W OICHWBAaTh WX Ha
COOTBETCTBHUE MPAKTUICCKON CUTYaINH.

OCHOBHBIE JIMHHUM COAEPKAHUS Kypca MaTreMaTUKH B 5—6 Kiaccax—
apu(MeTHyecKas u TeoOMeTpruIecKas, KOTOPhIE pa3BUBAIOTCS apaJICIbHO, KaXKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOM,
a B TECHOM KOHTAaKTE M B3aUMOJIEUCTBUU. Takke B Kypce MPOUCXOTUT 3HAKOMCTBO
C DJIEMEHTaMU aireOphl U ONMKUCATEIbHON CTaTUCTUKU. V3yueHne apudmMeTnueckoro
MaTepuajia HaYMHAETCSl CO CUCTEMATH3allui U Pa3BUTHUSl 3HAHUN O HATypaJIbHBIX
Yyuciax, MOJIYYEHHBIX B HadallbHOW 1mikosie. [Ipu »TOM coOBepleHCTBOBaHUE
BBIYUCITUTEILHON TEXHUKUM W (POPMHUPOBAHME HOBBIX TEOPETHUUYECKUX 3HAHUU
COUETAETCS C PA3BUTHEM BBIYMCIUTEIBLHON KYJIBTYPhl, B YACTHOCTH C 00y4YeHUEM
MPOCTEHIINM NprEMaM NPUKUJIKU U OLIEHKH PE3YyJIbTAaTOB BbIUMCIEHUN. M3yueHue
HaTypaJIbHBIX YHUCEN MPOAOJIKAeTCs B 6 Kjacce 3HAKOMCTBOM C HayajlbHBIMU
MOHATUSIMU TEOPHUH IETUMOCTH.

Jpyroii KpyrnHbI OJIOK B COJEpKaHUM apUPMETHYECKON JMHUH — 3TO
npobu. Hauano u3ydeHuss OOBIKHOBEHHBIX W JECATHYHBIX JIpoOel OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tal B OCBOEHUU JIPOOEH, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJACSIMU, TOHATUIMU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
IpoOell B MOJHOM OOBEME MPEAUIECTBYET M3YUYEHUIO AECSATHUYHBIX ApOoOEH, 4To
1e1eco00pa3HO ¢ TOYKM 3pPEHUs] JIOTMKW W3JIOKEHUS YHUCIOBOM JIMHHWM, KOTJa
MpaBuiia JEUCTBUH C IECITUYHBIMU APOOSIMU MOXKHO OOOCHOBATH YK€ U3BECTHBIMU
aJITOPUTMaMHU BBHITIOTHEHUS IEUCTBUNM C 0OBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C
JECATUYHBIMU IPOOSIMU PACITUPUT BO3MOKHOCTH JIJIsl TOHUMAaHUSI 00y4YatoIIUMUCS
MPUKIIATHOTO MPUMEHEHUSI HOBOU 3aliCH NPHU U3YYEHUHU JPYTUX MPEAMETOB U MPHU
MPAKTUYECKOM HCIIOJIb30BaHUMU.

K 6 xmaccy oTHec€H BTOpOW dTam B WM3yYEHUHU NPOOEH, TIe MPOUCXOIUT
COBEPIIIEHCTBOBAHNE HABBIKOB CPAaBHEHUSI W TpeoOpa3oBaHus JIpoOeil, OCBOCHHE
HOBBIX BBIYHCIIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUH, B TOM
YUCJIe 3HAYCHWUN BBIPAKECHUM, COJEPKAIMUX U OOBIKHOBEHHBIC, W JCCATUYHBIC
JIpoOU, YCTAHOBJICHHE CBS3EH MEXJIYy HHUMH, PAaCCMOTPEHHE MPUEMOB pPEIICHUS
3ajay Ha JApoou. B Havase 6 kjacca NPOUCXOAUT 3HAKOMCTBO C MOHSTHEM
MPOIICHTA.

OCOOEHHOCTBIO HW3YYCHHSI TIOJIOKUTEIBHBIX W OTPHUIATENbHBIX YHCEN
SBJISIETCA TO, YTO OHU TaKXKE€ MOTYT PacCMaTPUBATHCS B HECKOJIBKO 3TamoB. B 6
KJIacce B Hauajie u3ydeHus TeMbl «llojloKuTenpbHbIe U OTpPHUIATEIbHBIC YHCIIa
BbiAensieTcs: noaremMa «llenble wucna», B paMKax KOTOPOM 3HAKOMCTBO C



OTPULIATENBHBIMY YHACIIAMU U IEUCTBUSIMU C ITOJIOKUTENBHBIMU U OTPULIATEIBHBIMU
YUCJIAMHM IIPOUCXOIUT HAa OCHOBE COJAEPKATEIBHOIO MOAXO0AA. DTO IO3BOJISET HA
JOCTYITHOM YpOBHE IMO3HAKOMHUTbH YYaIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCIE€ M C MPaBWIAMH 3HAKOB IIPU BBINOJHEHUU
apupMETUICCKUX JEeHCTBUM.

W3ydyeHue paluoHalbHBIX YHCEI Ha O3TOM HE 3aKOHUYUTCS, a Oyner
IPOAODKEHO B Kypce ajireOpsl 7 Kiacca, YTO CTaHET CIEAYIOIIKUM MPOXOA0M BCEX
IPUHIMIUAIBHBIX BOINPOCOB, TEM CaMbIM pa3JIeJI€HUE TPYIHOCTEN oOjeryaer
BOCTIpUATHE MaTepuaia, a pacupesesieHne BO BPEMEHU CIIOCOOCTBYET MPOYHOCTH
IpUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHHH penIeHUI0 TEKCTOBBIX 3a7a4 B 5—O6 Kilaccax MCIOJb3YIOTCA
apumeTryeckue npuéMal penieHus. TeKCToBbIe 3a/1a4H, pelIaeMble IPU OTPAOOTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 KJIaccax, pacCMaTpPUBAIOTCS 33/1a4U CIEAYIOIINX
BUJOB: 3a/Jayd Ha JBW)KECHHE, Ha 4YacTH, Ha TIOKYyIOKH, Ha paboTy W
IIPOU3BOMTENIBHOCTD, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCA ¢ MpUEMaMH PELIEHUs 3a]1ad 1NepedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs padoTaTh ¢ MHPOpMAIMEH, peIcTaBIeHHON B (hopMe TabIuI]
VI TAAarpamM.

B paOoueii nporpamme npeaycMoTpeHo (OpMHUpPOBAHHUE MPONEAEBTHUECKUX
anreOpanvyeckux NpeACTaBlIeHUN. bBykBa Kak CHUMBOJI HEKOTOPOrO 4HCa B
3aBUCHMOCTH OT MaTEMAaTHYECKOTO KOHTEKCTa BBOJIUTCS NOCTENEHHO. bykBeHHas
CUMBOJIMKA IIUPOKO KCIIONB3YETCS MPEXKAE BCETO [Tl 3aIIUCH OOIIMX YTBEPHKIACHUI
U TpeyIoXKEeHUuH, (QOopMyll, B YaCTHOCTH JUIsl BBIYMCIEHHS T'€OMETPUYECKHX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIA.

B kypce «Marematukm» 5—~6 KJ1acCOB NPEICTABICHA HATJIAIHAS T€OMETPHSI,
HalpaBJ€HHass Ha pa3BUTHE OOpPA3HOIO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, H300pa3UTENbHBIX YMEHHMH. OJTO BaXHBI B3Talm B HM3yYEHUU
Ir€OMETPUH, KOTOPBIM OCYIIECTBISIETCS HAa HAIIIAHO-IIPAKTUYECKOM YpPOBHE,
ONMpaeTcsi Ha HaryisigHO-00pa3Hoe MbllUleHue oOyuaromuxcs. bosbias posb
OTBOJAMTCS IIPAKTHUYECKOMN NEATENBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJIEJIIMPOBAHMUIO.
OOyuaromuecss 3HaKOMATCS C F€OMETPUYECKMMM (UrypamMH Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYypalUsIMHU, ydaTcsl U300paxarbh UX Ha
HEJIMHOBAaHHOM M KJIETYATOM Oymare, pacCMaTpHUBAIOT UX MPOCTEHIIINE CBOMCTBA. B
Ipoliecce U3YYeHUs! HArJsAHOM TeOMETPUHN 3HAHU, TIOJyYeHHbIE 00yYarOIIMMUICS
B HAYAJIbHOU IIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo y4yeOHOMY IIJIaHy B 5—6 KJ1accax M3ydaeTcst MHHTETPUPOBAHHbBIN ITPeAMET
«MareMaTuka», KOTOpPbIA BKJIIOYaeT apu(PMeTHYecKuil Marepual U HarJsIAHYHO
TCOMETPHIO, a TAK)KE MPOIICICBTHUCCKIE CBEICHUS U3 aIreOphl, 3JICMEHTHI JIOTHKH
¥ Hadaja OMUCATEITHLHOM CTaTUCTUKHU. YUYEOHBIN TUTAH HA U3YYCHHE MAaTEMAaTUKH B
5—6 kmaccax OTBOAMT 5 y4eOHBIX YacOB B HEJCNIIO B TEUEHUE KaXJIOTO Toja
oOyueHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPKXAHHUE YYEBHOTI O KYPCA (1O I'OAAM OBYYEHUA)



S kiace
Hamypanvnwie uucna u Hyno

Harypansnoe uucno. Pan HatypanbHbix uuncen. Yucno 0. MzoOpaxenue
HATypaJdbHBIX YHCENT TOYKAMHU Ha KOOPAMHATHOW (YMCIIOBOI) MpSMOM.
[lo3unmoHHass cucTeMa CUMCIEHUs. PuMckas Hymepanus Kak [pUMeEp
HEMO3UIIMOHHOM CUCTEMBl CcUHMCieHus. JlecAThyHas cHCTEMa CUHUCIICHUS.
CpaBHeHUE HaTypallbHBIX 4YHCEJ, CPAaBHEHUE HATYpaJbHBIX YHCEI C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YHCEIL.

CrnoxeHre HaTypajabHbIX YHUCEIT, CBOMCTBO HYJIS MPH ClIOXEeHUU. Briuntanue
KaK JIelCTBUE, OOpAaTHOE CIOKEHUIO. Y MHOKEHUE HATYypaJIbHBIX YUCEN; CBOMCTBA
HYJIS ¥ €IMHUIIBI TPY YMHOKEHHH. JleeHne Kak IecTBUE, 00paTHOE YMHOXKEHHUIO.
KomrioHeHThl  neicTBUM, CBS3b  Mexay Humu. [IpoBepka  pesynbrara
apudmerndyeckoro gaeiictusa. I[lepeMecturenbHoe M couyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
yMHOeHus. Vicnonp3oBaHue OyKB i1 0003HAYEHHS] HEU3BECTHOIO KOMIIOHEHTA U
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

Jlenurenn W KpaTHbIE 4YMCIA, PA3JIOKEHUE HAa MHOXkUTelu. [Ipocteie u
cocTaBHble uncia. [IpuzHaku geaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.
CreneHb ¢ HaTypaJdbHBIM ITOKAa3aTeNieM. 3alliCh YKCIA B BUJIE CYMMbI Pa3psiaAHbIX
cnaraemeiX. YucinoBoe BeIpakeHHE. BeIUncIeHe 3HaY€HU YU CIOBBIX BBIPAKECHUM;
MOPSAOK  BBIMIOJHEHUsT  JeWcTBUM.  Mcmonb30oBaHWE  NPU  BBIUYHUCICHUAX
MEPEMECTUTEILHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, pACHPEACTUTEIHHOTO CBOMCTBA YMHOKEHHS.

Jlpoou
[IpencraBierne o Jpobu Kak cmoco0e 3amuch  YacTH  BEJIMYHMHBI.

OO6bikHOBEHHBIE poOu. [IpaBuibHBIC U HENMPaBWIbHBIC ApoOu. CMmeranHas Apoob;
MPEICTABIICHUE CMENIAHHOW JpoOU B BHJIE HEMPABHILHOW IPOOM U BBIJIECTICHUE
1[eJI0M YacTH YHClia U3 HeNmpaBWIbHOU Mpodu. M300pakeHue npodeit Toukamu Ha
JUCJIOBOM MpsiMoii. OcCHOBHOE CBOMCTBO Jipoou. CokparieHue npooeit. [IpuBenenue
npobu kK HOBOMy 3HameHarento. CpaBHeHue napoOeii. CliokeHHME W BBIUMTAHWE
npobeit. YMHOXKEHHE U JIeJieHne Ipo0eit; B3auMHO-00paTHbie 1pobdu. Haxoxnenue
YaCTH TIEJIOTO U IEJI0T0 0 €T0 YaCTH.

Hlecatuunas 3anuch aApooOei. IlpeacrtaBieHue AecSITUYHOM poOU B BUE
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOMU
npsmoil. CpaBHEHHME JECATUYHBIX JpoOed. Apudmernueckue JeHUCTBUS C
JNECATUIHBIMH Ppo0siMu. OKPYTIICHHE NECATUYHBIX APOOCH.

Pewenue mexcmosuvix 3aoau

Pemenne TekcTOBBIX 3amad  apupMeTHYecKUM crocobom. Pemrenue
JOTUYECKUX 3a7ad. Permenue 3amad mepeOOpoM BCEeX BO3MOMKHBIX BapHUaHTOB.
Hcnonp3oBanue npu peieHny 3a1a4 Tabauil u cxem. Perenue 3a1a4, cogepxkanimx
3aBUCUMOCTH, CBS3BIBAIONIUE BEJMYMHBI: CKOPOCTh, BPEMs, PACCTOSHHUE; IIEHA,
KOJIMYE€CTBO, CTOMMOCTh. ENMHUIIBI U3MEpEHUs: MacChl, 00bEMA, IIEHBI; PACCTOSTHUS,



BpEMEHU, CKOPOCTU. CBA3b MEXKIYy €IMHUIAMH HU3MEPEHUS] KaKJI0W BEIIMYUHBI.
Pemienrie ocHOBHBIX 3ajad Ha Jpobu. IlpeacraBieHue AaHHBIX B BUIE TaOJIUII,
CTOJIOUATBIX TUArpaMM.

Haznaonaa zeomempus

Harnsguele mpencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, IpsiMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHHUK, OKPYKHOCTb, KpyT. Yroul. IIpsamon,
OCTpBIM, TYNIOW M PAa3BEPHYTHIM Yribl. [[nuMHa OTpe3ka, METPUYECKHUE €IWHHIIBI
JIUHbL. JUITMHA JTOMaHOM, NEPUMETP MHOIOYTroJIbHUKA. 3Mepenue u nocrpoenue
YIJOB C TOMOIIBIO TpaHcmopTupa. Harmsmueie mpeactaBieHust o ¢urypax Ha
IIJIOCKOCTU: MHOTOYTOJIBHUK; IPSIMOYTOJIBHUK, KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE
¢uryp. U3obpaxkenue ¢uryp, B ToM umciae Ha kieryatod Oymare. Iloctpoenue
KOHQUTYypaluii U3 yacTel MpsAMOH, OKPYKHOCTH Ha HETMHOBAHHOM W KJIETYATOMN
Oymare. lMcnonb3oBaHue CBOMCTB CTOPOH M YIJIOB NPSMOYTOJbHUKA, KBajparTa.
[I[nomanes  OpsMOYroJpHHKAa W MHOTIOYTOJIBHUKOB,  COCTABJICHHBIX W3
IpSIMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, u3o0pak€HHbIX Ha KJIET4aToil Oymare.
EnunHuiel n3mepenus mwioniaau. Harnsaaslie npeacTaBieHus O IPOCTPaHCTBEHHBIX
¢durypax: npsMOyroJjbHbIi Napajjenenumnes, Kyo, MHOrorpaHHuKu. V3o00paxenue
IPOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku kyba u mapasuienenunena. Co3ganue
MoOjieJiell MHOTOIpaHHUKOB (U3 Oymaru, MpOBOJIOKH, IUIACTHJIMHA U 1p.). O0BEM
IPsIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa. Enuauib namMmepenus oobEma.

6 xkiacc
Hamypanvnuie uucna

Apudmernyeckre AEHCTBUS C MHOTO3HAYHBIMUA HAaTypalbHBIMH YHCIIAMH.
YucrioBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIb30BaHUE  CKOOOK.
Hcnonp30BaHne Npy BEIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATEIIBHOTO CBOMCTB
CJIOKEHUS U YMHOXKEHUS, PACIPEIEIUTEIIBHOIO CBOMCTBA yMHOKEHNA. OKpYIJIEHUE
HaATypaJIbHBIX uncen. JeauTenu u KpaTHble 4KMciia; HanOOJIbIINNA 00NN ASTUTENb
U HauMeHblllee oluiee kpatHoe. [lennuMocTh cyMMBbl U npousBeaeHus. Jlenenue ¢
OCTaTKOM.

JIpoou
OOGbIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOei.

CpaBHeHue U ynopsiiounBaHue ipooeil. Pemienne 3aga4 Ha HAXOXKJEHUE YacCTH OT
[EJ0T0 W IeJoro mo ero 4actu. J[poOHOe dYuciIo Kak pe3yibTaT JeicHUs.
[IpencraBienue AecATUUHON IpoOU B BUAE OOBIKHOBEHHOW JAPOOU M BO3MOXKHOCTh
NpeCTaBIeHUs] OOBIKHOBEHHOM JIpoOU B BUE JIeCITUUHON. [lecaTuunbie qpodu u
MeTpuuecKasi cucremMa Mep. ApudgmMeTudeckue ASHCTBUS U YUCIOBBIE BEIPAXKEHUS C
OOBIKHOBEHHBIMHU U JIECATHIHBIMH IPOOSIMHU.

Otnomienne. Jlemenue B JaHHOM OTHOIIEHWH. MacmTab, mponmopius.
[IpumeHnenune nponopuuii npu pemeHnu 3agad. [lonarue npouenra. Beruncnenue
MPOIIEHTA OT BEJIMYMHBI M BEIUYUHBI MO €€ MPOLEHTY. BhipakeHne mpoleHTOB
JECATUYHBIME Apo0siMu. Perienne 3amay Ha TpOIEHTHI. BeipakeHne OTHOIIEHUS
BEJINYMH B MPOLICHTAX.



Ilonoxcumenvuvie u ompuyamenvHvie YUcIa

ITonoxutensHble U OTpULATENbHBIE Yncaa. Llenpie yncna. Monyns yucna,
reoMeTpuyecKas HHTepHnpeTanuss Monyss uucia. HM3o0pakeHue ducen Ha
KOOpJIMHATHOM  mpAMOW. YwucimoBele  NpoMexXyTKM. (CpaBHEHHME  4YHCElL
ApudpmeTnueckue NEHUCTBUS C TMOJOKHUTEIBHBIMU M OTPULATEIbHBIMU UYHCIIAMHU.
[IpssiMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopAauHaTel TOYKH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek u Guryp Ha KOOpJAUHATHOMN
IJIOCKOCTH.

bykeennvie evipasicenus

[Ipumenenne OykB i1 3alMCH  MAaTEMaTUYECKUX  BBIPOKCHHH |
npemyioxkenuii. CBoicTBa apu@mMeTHYeCKuX AeCTBUN. BykBEeHHbIE BBIpXKEHUS U
YUCJIOBBIE IIOJICTAHOBKU. DYyKBEHHBIE paBEHCTBA, HAXOXICHUE HEU3BECTHOIO
KoMITIOHEHTa. DopMyiibl; (GOpMyJbI TIEpUMETpa U TUIOMIAAM MPAMOYTOIHHUKA,
KBajipata, o0bEMa napajienenuneaa u Kyoa.

Pewenue mexcmoewix 3a0au

Pemienne TeKCTOBBIX 3ajad  apudmeTHyeckuM crocodbom. Pemenue
Joruueckux 3anad. Pemenue 3amad mepeOOpoM BCEX BO3MOMKHBIX BapUAHTOB.
Pemenune 3aaay, cogepxaiinx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIUYMHBI: CKOPOCT,
BpEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; MPOU3BOIUTEIBHOCTD, BPEMH,
00bEM paboThl. ENUHUIIEI U3MEPEHUSI: MACChl, CTOUMOCTH; PacCTOSIHUS, BPEMEHH,
ckopocTh. CBSI3p MEXKAY €IMHULIAMU W3MEPECHUS KaXJIOW BEIMYMHBI. PenieHue
3a7a4, CBSI3aHHBIX C OTHOIIEHUEM, TPOMOPIMOHAIBHOCTHIO BEJIMYMH, ITPOLICHTAMU;
pelieHrne OCHOBHBIX 3aJ1a4 Ha IpoOu 1 npolieHThl. O1ieHKa U MPUKHUIKA, OKPYTJICHNE
pesyaprara. CocTaBliecHHE OYKBEHHBIX BBIPOKCHHUH 110 YCIOBUIO 3aJIa4M.
[IpencraBiieHrie AaHHBIX C TOMOINBIO TaOmui W jauarpamMm. CronOuartbie
JIHarpaMMbl: YTEHUE U TTIOCTPOCHUE. UTEHHUE KPYTOBBIX AUATrPAMM.

Haznaonaa zeomempusn

Harnsguele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, INpsiMas,
OTpE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYKHOCTb, Kpyr. B3ammHOe pacmnosiokeHue [ByX IMpsSMBIX Ha IUIOCKOCTH,
NapajulelIbHbIE NPAMbBIE, MEPIIEHANKYISIPHBIE NpsMble. 3MepeHue pacCTOSTHUM:
MEXKIy IBYMsI TOYKaMH, OT TOYKHA A0 NPSIMOM; JUIMHA MapuIpyTa Ha KBAaJpPaTHOU
CETKE.

N3MepeHne u MOCTpOEHUE YIJIOB € MOMOLIBIO TpaHCHoOpTHpa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJbHUK, IpUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpsIMOYronpHUK, KBagpaT: UCIOJIb30BAHNE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHne reoMeTpudeckux (Quryp Ha HEITMHOBAHHOU
Oymare ¢ MHCIOJb30BaHHE LHUPKYJsl, JWHEHKH, YroJIbHUKA, TPaHCHIOPTHPA.
[Toctpoenus Ha kieruaroil Oymare. Ilepumerp wmHoroyronbHuka. IloHsTue



wiomanu (Gpurypel; eAMHUIBI U3MepeHus riomanu. [IpubnmxéHHoe uaMepeHue
wiomaay Guryp, B TOM 4ucie Ha KBaapaTtHOil ceTke. [IpulOmmkénHoe n3mepenue
JUIMHBI OKPY>KHOCTH, IUIOLIaIN KpyTa.

CuMmMeTpust: HeHTpalbHasl, OceBasi U 3epKajibHasg cuMMmeTpuu. [locTtpoeHue
CUMMETpUYHbIX (uryp. Harmsnnuele mnpeacTtaBieHUss O MOPOCTPAHCTBEHHBIX
¢urypax: napamienenunen, KyO, mpusma, nupamuaa, KOHYC, LWIMHAp, IIap U
cpepa. WM3oOpaxkeHue mnpocTpaHCTBeHHbIX (¢uryp. Ilpumepsl pa3BépTok
MHOTOIPAaHHHUKOB, HWIMHApPa U KoHyca. Co3naHue Mojenedl MpOCTPaHCTBEHHBIX
¢uryp (u3 Gymaru, IpoOBOJIOKH, MIacTUiINHA U 1p.). [loHstue o0bEMa; enUHULIBI
n3MepeHust 00pémMa. OOBEM MPSIMOYTOJIEHOTO TTapajuieNenumnesaa, Kyoa.

ILTAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUA
PABOYEUN ITPOI'PAMMBI KYPCA (ITIO TOAAM OBYYEHMUS)

OcBoenue yueOHOro Kypca «Marematnka» B 5—6 Kilaccax OCHOBHOM IIKOJIBI
JIOJDKHO 00€CTeunBaTh JOCTHXKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaToB:

S kiace

Yucna u eévtuucnenusn

e [loHumaTh U NMPaBUIBLHO YHOTPEOATh TEPMHUHBI, CBA3AHHBIE C HATYpaIbHBIMU
YUCJIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

e (CpaBHMBATH U yIOPSIIOYMBATh HATYpaJIbHBIC YUCJIA, CPABHUBATH B IPOCTEUIIINX
CiTy4asix OOBIKHOBEHHBIE IpOOHU, JECATUUHBIC JPOOH.

e (COOTHOCHTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOLIUM
el yuciaoM W u300pakaTh HATypaJbHbIE YMCJIAa TOYKAMU Ha KOOPAMHATHOMN
(4K CIIOBOI) MIPSMOM.

e BrmonHaTe apudMeTHUecKHue ACHCTBHUS C HATypaJibHBIMU UHCIIAMH, C
O0OBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

e BrInoJHATE TPOBEPKY, MPUKUJIKY pe3yJibTaTa BEHIYUCICHUH.

e OKpyrisaTh HaTypajJbHbIC YUCTA.

Pewenue mexcmoguix 3a0au

e Pemare TeKCTOBBIE 3aauu  apUPMETHUYECKUM CIHOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

e Pemare 3amauM, cojaep)KalMe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIIMYMUHBI:
CKOpPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb.

e lcnonbp30BaTh KpaTKHE 3alUCH, CXEMBbI, TAOJIUIIBI, 0003HAYCHUS MPU PEIICHUN
3aaad4.

e [lonp30BaThCsi OCHOBHBIMH €MHUIIAMHA U3MEPEHMUS: [IEHBI, MACChI; PACCTOSIHUS,
BPEMEHU, CKOPOCTH; BBIPAXKATh OJHUA €IMHULIBI BEJIMYMHBI YEPE3 APYTHUE.

e lI3Biekarb, aHANIM3UPOBATH, OICHWBATH WH(POPMAIIUIO, TMPEIACTABICHHYIO B
Tabyiuile, Ha CTOJOYATOM JUarpaMme, WHTEPIPETUPOBATH MPEICTABICHHBIE
JIAHHbBIE, UCITOJIB30BaTh IAHHBIEC [IPU PEILICHUU 3a1a4.



Haznaonaa zeomempus

[Tonb30BaThCAd T€OMETPUUYECKUMH MOHATUSIMU: TOYKA, MpsiMasi, OTPE30K, JIy4,
yT0Jl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh HpHUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOLUUX (opMmy
M3YYECHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3AHHYIO C YIJIAMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAaMU: YTOJ, BEpIINHA, CTOPOHA, JUAroHallb; C OKPYKHOCTBIO:
panuyc, 1uaMeTp, LEHTp.

N300paxaTh H3yyeHHbIE T'€OMETpUUECKHE (UTYyppl Ha HEIMHOBAHHOW U
KJIETYATOM Oymare ¢ MOMOILBIO [IUPKYJIS U JTUHEHKH.

Haxonuth InMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOUIBIO
JIMHENKH, CTPOUTH OTPE3KH 33JIaHHOM JIMHBL; CTPOUTH OKPY>KHOCTh 33JJaHHOTO
panuyca.

Hcrnons30BaTh CBOMCTBA CTOPOH M YIJIOB NMPAMOYTOJBHUKA, KBajapaTa JUIsl UX
IOCTPOEHUS, BEIYUCIICHUS IJIOMAAU U IIEPUMETPA.

BbluncnaTe mnepuMeTp M IUIOIIAAb KBajapaTa, NpSIMOYroJIbHHMKA, (GUryp,
COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4ucie (UTyp, U300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCd OCHOBHBIMHM METPUYECKMMH €IWHHULIAMH HW3MEPEHUs JJIMHBI,
IUIOLIAAN; BBIPAXKaTh OJHU €IUHULbI BEJIMUYMHBI Yepe3 Ipyrue.

Pacnio3znaBaTh napasuienenumnes, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA,
pedpo rpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHMS TapaljIesienumneaa, Kyoa.
Boruncnate 00bEM KyOa, mNapajenenunena IO 33JaHHBIM H3MEPEHUSM,
MOJIb30BAThCS €AUHUIIAMHU U3MEPEHUS 00bEMa.

PemaTte HecioXHble 3a7aud Ha W3MEPEHHE TEeOMETPUYECKUX BEIMYMH B
OPAKTUYECKUX CUTYaLHSIX.

6 KJiacc
Yucaa u évluucieHus

3HaTh W TOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUIAMH YHCEN M
cnoco0aMu MX 3aluCH, NEPEXOAUTh (€CIU 3TO BO3MOXHO) OT OJHOM (POpMBI
3aIMCH YUCTIa K IPYTOM.

CpaBHUBaTh M yHOPSAJOYMBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECSITHUYHbIE
IpoOu, CpaBHUBATH YUCIIA OJHOTO U PA3HBIX 3HAKOB.

BbinonHATe, coueTass yCTHble U NUChbMEHHbIE TNPUEMBI, apUPMETHUECKHE
NEUCTBUA C HATypajdbHBIMM U LEIbIMH YHCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JPOOSMHU, MOJOKUTEIHHBIMUA U OTPULIATETbHBIMU YU CIIAMHU.
BbIYuCHsITh 3HAaUEHHS] YUCIIOBBIX BBIPAXKEHU, BBIIOJHATh MPUKUIKY U OLIEHKY
pe3ynbTaTa BBIUUCIECHUN; BBINOIHATh IPEOOPA30BaHUsI YUCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apU(PMETHIECKUX JICHCTBHIA.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOIIUM €U YUCIIOM
¥ M300pakaTh YMCiIa TOYKaMU Ha KOOPIAMHATHOM MPSMOM, HAXOAUTh MOIYJIb
qyUCIa.



COOTHOCUTHh TOUYKH B MPSIMOYTOJILHOW CHCTEME KOOPAMHAT C KOOPJIWHATAMHU
3TOU TOUKH.
OKpyTIJIATh 1EJIbIe Ynciia U ASCATUYHBIE APO0H, HAXOIUTh MPUOIUKEHUS YHCEIL.

Yucnoevie u 6yK8€HHble GbIPAIICEHUA

[Tornmath U ynmoTpeOasSTh TEPMUHBI, CBS3aHHBIC C 3aIUCHIO CTCIICHW YHCIIA,
HAXOJUTh KBAJIpaT M KyO YKCIia, BEIYUCIIATH 3HAUCHHUS YUCIOBBIX BBIPAKCHUH,
COJICpKAIUX CTCTICHHU.

[Tonb30BaThCs MPU3HAKAMU JACITUMOCTH, PACKIIaIbIBATh HATYPAJIbHBIC YKMCIIa HA
HPOCTHIC MHOYKUTEIIH.

[Tosb30BaThCs MacITabOM, COCTABIIATH IPOIIOPITUN M OTHOIIICHHSI.
Hcnonb30BaTh OYKBBI Ui 0003HAYCHHS YHCEN TPU 3alMCH MAaTeMaTHYCCKUX
BBIPQKCHUH, COCTABIATh OYKBEHHBIC BBIpAKCHUS W (OPMYJbI, HAXOIUTh
3HaYeHUS OYKBEHHBIX BBIPAKCHUMN, OCYIIECTBIISISI HEOOXOIUMBIC MTOICTAHOBKHU H
npeoOpa3zoBaHus.

HaxoauTh HEeU3BECTHBIN KOMITOHEHT PaBEHCTBA.

Pewienue mekcmoewix 3a0au

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.
Pewate 3aaun, cBsi3aHHBIE C OTHOIIEHUEM, MPONOPLUUOHAIBHOCTHIO BEJIMYMH,
OPOLEHTaMU; pelIaTh TPU OCHOBHBIE 331aUd Ha IPOOU U MPOLIEHTHI.

Pemate 3amaum, coxaepXkKaiye 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIUYMHBL:
CKOpPOCTb,  Bp€Ms,  paccTOSIHME,  II€Ha,  KOJUYECTBO,  CTOMMOCTH;
MIPOU3BOAUTENILHOCTh, BpeMs, 00bEMa pabOTHI, UCHOJIb3Ys apUPMETHUECKUE
NEUCTBUSA, OLIEHKY, MPUKUIKY; TOJIb30BaThCd E€OUHULAMU HU3MEpPEHUs
COOTBETCTBYIOIIMX BEJTUYHUH.

CocraBinsaTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 33/1aUU.

N3Bnekats wuHGOpMAIMIO, TPEACTaBICHHYIO B TaOlIWIaX, Ha JMHEHHOM,
CTOJI0YATON MM KPYroBOW TuarpaMmax, MHTEpPIPETUPOBAThH MPEICTAaBICHHbIE
JAHHBIE; UCIIOJIb30BATh JAHHBIE IIPH PEIICHUH 3a1ad.

[IpeacraBnsaTh MHPOpPMALMIO C MOMOUIBIO TAOMUI, JUHEHHON U CTOIOYATON
JTUarpaMm.

Haznaonaa ceomempusn

[IpuBoauTh HpHUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEIUNX (Qopmy
U3YYEHHBIX T€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MpUMEPbI
pPaBHBIX U CHMMETPUYHBIX pUryp.

N300pakaTh C TOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCIIOPTHPA Ha HEIMHOBAHHOMN
U KJIeTyaTol OyMare H3y4YeHHbIE IUJIOCKME TeoMeTpuueckue (GUrypel u
KOH(UTypalui, CHMMETPUYHbIEC (DUTYPBI.

[Tonb30BaThCAd T€OMETPUUECKUMHU MOHATUSAMU: PABEHCTBO (PUTYp, CUMMETPHUS;
HCIIOJb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYI0 C CHUMMETPHEH: OChb CHUMMETPHUH,
LIEHTP CUMMETPUH.



e Haxoauts BENMYMHBI YIJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJbl 33JaHHOW BEJIMYMHBI, MOJIb30BATHCS IPU PEUIEHUU 33134 TpalyCHON
MEpPOM YIJIOB; pPaclo3HaBaTh Ha YEPTEKAX OCTPBIA, MPAMOU, Pa3BEPHYTHIN U
TYIIOM YTJIBL.

e BpuuCHATe MIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbHUKA, IOJb30BATHCS
€IMHULIAMH U3MEPEHUsI JJIMHBI, BBIpAXaTh OJIHU €AUHUIIBI U3MEPEHUS JITTUHBI
yepes Apyrue.

e HaxoauTts, UCNONB3ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXIY IBYMS
TOYKaMH, OT TOUKHU JI0 IPSIMOM, JNIMHY ITyTH HA KBAaJPaTHOM CETKE.

e Bpmuucasate miomans  (GUryp, COCTaBICHHBIX U3  MPAMOYTOJIBHUKOB,
HCIIOJIb30BaTh pa30MEHUE Ha MPSAMOYTOJIbHHKM, HAa paBHbIE (QUIYPHL,
JNOCTPAaUBaHHUE 10 MPAMOYIOJIbHUKA; I10JIb30BaThCA OCHOBHBIMH €IWHULIAMH
M3MEpEHNs IUIOIIAAN; BBIPAXKaTh OJAHW €IWHHUILIBI M3MEPEHUs IUIOLIAAU 4epe3
Ipyrue.

e Pacno3HaBaTh Ha MOJAENAX M M300pAKEHUAX NUPAMHUAY, KOHYC, LMIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPpaHb, OCHOBAHUE, Pa3BEPTKA.

e U3oOpaxkaTh Ha KJIeTUaTON OyMare MpsiMOYTOJIbHBIN MapasuiesenuIie].

e Brouuciaate 00bEM NPSIMOYTOJBHOTO Tapalijiesienurnena, Kyda, Mmoib30BaThCs
OCHOBHBIMU €IMHUIIAMU H3MEpPEHHUSI 00bEMA; BBIpAXKATh OJHU E€AUHUIIBI
u3MepeHus 00bEMa yepes apyrue.

e Pemare HecnokHBIE 3aJa4M HA HAXOXKJICHHE T€OMETPUYECKUX BEIUYUH B
MPAKTHYECKUX CUTyalUsX.

PABOYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA «AJIT'EBPA»
7—9 KJIACCBI
HEJIN UBYUEHUSA YUEBHOI'O KYPCA

Anrebpa sBAsSieTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
oOecrieurBaeT M3y4YEHUE APYTUX IUCHUUIUINH, KaK €CTECTBEHHOHAYYHOIO, TaK M
I'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JJIsI TPOI0HKEHUsI 00pa30BaHuUs
U B MMOBCEIHEBHOM >XM3HU. Pa3zBuTHe y 00y4aronuxcsi HAy4HbIX MPEICTaBICHUN O
MIPOUCXOXKJIEHUN U CYITHOCTH aredpandeckux adCTpakiuid, crioco0e OTpakeHHs
MaTeMaTHYECKOW HAyKOW SBJIGHWMM W TPOILIECCOB B IPHUPOJE U OOIIECTBE, POJIHU
MaTeMaTUYeCKOr0 MOJICIMPOBAHUS B HAyYHOM I[IO3HAHUM U B IPAKTHKE
CrocOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBIIIJICHUS,
HEOOXOJAMMBIX JIJIsl aJalTallk B COBpEeMEHHOM IudpoBoM obiecTBe. M3ydeHue
anreOpbl €CTECTBEHHBIM 00pa3oM 00eCleuynBaeT pa3BUTHE YMEHUS HAOJIOJaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI,
bopMyIUpOBaTh YTBEPKICHUS.

OcBoeHue Kypca ajireopbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBITIUICHUS
0oOy4YaromMXxcsi: OHU MCIOJIB3YIOT JICYKTUBHBIE W WHIYKTUBHBIE PACCYKICHUS,
000011IeHre U KOHKpPETU3aIl1Io, abcTparupoBanue u ananoruto. O0ydeHue anredpe
[pearoiaraet 3HAUUTEJILHBIN 00BEM CaMOCTOSITECIIbHOU NESITCIbHOCTHU



00yYaroIINXCsl, TOATOMY CAMOCTOSITETTLHOE PEIIEHUE 3a/1a4 €CTECTBEHHBIM 00Pa3oM
SBJISIETCS peaju3aluen 1esTeIbHOCTHOrO MPUHIUIIA 00yUEeHUSI.

B cTpykType mporpammbl yueOHOTo Kypca «Airedpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METOANYECKNE NUHUM: «Yucna u
BBIYHCIICHUS»; «AJredpandeckue BBIPAXKEHUS»; «YPAaBHEHUS W HEPABEHCTBAY;
«BeposiTHOCTh U cTathCcTHKAY; «DyHKIMM». Kaxnas u3 3TUX coAepKaTelbHO-
METOOUYECKUX JIMHUU PAa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHs Kypcea,
€CTECTBEHHBIM 00pa30M MEPEIUIETAasICh U B3aUMOJICUCTBYSI C APYTUMU €T0 JIMHUSIMU.
B xome w3ydeHmss Kypca OOy4aromUMCSI MPUXOIUTCS JIOTHUECKH PacCyKIaTh,
WCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBSI3HM ¢ ATHM 1menecooOpa3Ho
BKJIIOYUTH B TMPOrpaMMy HEKOTOpPbIE€ OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE C€
OCHOBHBIE pa3/ielibl MaTEeMaTHUYeCKOro OoO0pa3oBaHUA U  CHOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYalONMMHUCS OCHOB YHUBEPCAJIHLHOTO MAaTEMAaTHYECKOTO S3BIKA.
Takum 00pa3oM, MOKHO YTBEpXKAaTh, YTO COJEPKATEIBHOW M CTPYKTYpHOUH
0COOEHHOCTBIO Kypca «AJre0pay sIBISIETCS €T0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «YHClIa W BBIUUCICHHS» CIYKUT OCHOBOM ISt
JaTbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCA AITOPUTMAMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOM
KW3HU. Pa3BUTHE MOHATHUS O YHCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PALIMOHAIbHBIMU
M UpPpalMOHAJbHBIMU  4HClIaMH, (OPMUPOBAHUEM  MPEACTABICHUM O
JICUCTBUTEILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YKMCIOBOM JIMHUM OTHECEHO K
cTapliemMy 3BeHY 00111ero 00pa3oBaHuUsl.

Conepxanue JAByX anreOpanueckux JUHUA —  «AjdreOpanueckue
BBIPDAKEHUS» U «YPaBHEHHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyJarommxcsi MaTeMaTHYECKOro anmnapara, HEOOXOJUMOTO JiJisi pelIeHus 3aj1a4y
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajay. B
OCHOBHOW WIKOJIE YYEOHBIA Marepuan TPYNIHPYETCS BOKPYT PallMOHAIBHBIX
BbIpOKEHMA. AnreOpa NEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKU KakK s3bIKa JJIst
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHUS TMPOLUECCOB U  SBJICHUMN
peanbHOTO MUpa. B 3a1aun oOydenus anreOpe BXOAIT TaKKe JajlbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOMMOTO, B YACTHOCTH, IS OCBOEHHUS Kypca
uHDOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (POPM BHOCHT CBOM creuupuueckuil BKJIAJ B
pa3BUTHE BOOOpaKEHUsI, CIIOCOOHOCTEN K MAaTEMaTUYE€CKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHATBLHO-TpapUUIeCKON JIMHUU HAIEJICHO Ha MOJIyYeHUe
IIKOJbHUKAMU 3HAHUM O PYHKIUSIX KaK BaKHEUIeH MaTeMaTUUECKON MOICIH JIJIst
OMHUCaHUs U HccienoBaHus. Pa3HOOOpa3HBIX MPOIECCOB U SIBJICHUN B MPUPOAE U
oOmecTBe. M3ydenne 3Toro matepuana cCiocOOCTBYET Pa3BUTHIO Y OOy4arOIIUXCs
YMEHHSI UCTIOIb30BATh PA3JIMYHbIE BEIPA3UTEIIbHBIE CPEACTBA SI3bIKAa MATEMATUKN —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKJIaJ B (HopMupoBaHHe
MPEACTABICHUMN O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

MECTO YUEBHOI'O KYPCA B YYEGHOM IVIAHE



CornacHo yue6HOMY TUTaHy B 7—9 Kjlaccax u3ydaercs: yueOHbI Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE paslenbl cojepkanus: «Uucna u
BBIUUCIICHUS», «ANTreOpanyeckue BBIPAXKECHUS», «YPaBHEHUS U HEPABEHCTBAy,
«DOYHKIUW.

Y4eOHbIii I1aH Ha U3ydeHue areopsl B 7—9 kinaccax OTBOJUT HE MeHee 3 yueOHbIX
YacoOB B HEJEIIO B TEUEHUE KaXKJI0T0 rofa o0yueHusi, BCEro 3a TPU roAa 00yueHus
— He MeHee 306 yueOHBIX YacoB.

COAEPXKXAHHUE YYEBHOI'O KYPCA (1O I'OAAM OBYYEHUS)
7 Kn1ace
Yucna u evtuucnenusn
Pannonanbubie yncia
Jpo6u 0ObIKHOBEHHBIE U JECATHUHBIE, IEPEX0]] OT OJHON (OopMBI 3amucu Apodei K
apyrou. IloHsaTne palMOHAIBHOIO YHWCIIA, 3alUCh, CPABHEHUE, YIIOPSAJOYMBAHUE
palMOHAIbHBIX yucesl. ApudMeTndeckue JEeHCTBUS C pallMOHAIBHBIMU YHCIAMHU.
Pemenue 3amay u3 peasbHOM NpPakTUKM Ha YacTd, Ha Jpobu. CreneHs c
HaTypaJIbHbIM TIOKa3aTelIeM: OINpeJesieHne, NpeoOpa3oBaHUE BBIPAKEHUNA Ha
OCHOBE onpeeneHus. [IponeHTsl, 3anuch NpOUEHTOB B BUAE ApoOU U JpoOU B BUE
IIPOLICHTOB. TpU OCHOBHBIE 3a/1a4d Ha IIPOLICHTHI, PEIICHUE 3a7a4y U3 pealbHOU
IIpakTUKUA. lIpuMeHeHue IpU3HAKOB [EIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIU
HaTypaJbHBIX YKcell. PeanbHble 3aBUCUMOCTH, B TOM YHUCJE NpsiMas U oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

Anzebpauueckue evipasriceHus

[lepemMeHHBIC, YMCIIOBOE 3HAYEHHUE BBIpaKeHUs ¢ nepeMmeHHoil. [IpencraBnenue
3aBUCUMOCTH MEXy BEeTUYMHAMH B BUE (opmysibl. Beruncienus no gopmymam.
[IpeoOpazoBanne OYKBEHHBIX BBIPAKCHHM, TOXKJICCTBEHHO PaBHBIC BBIPAKCHUS,
npaBuJia MpeoOpa3oBaHUs CYMM M IPOM3BEACHUMN, MpaBUiIa PACKPHITUS CKOOOK U
NMPUBEICHUS TMOJOOHBIX crnaraemMbeix. CBOMCTBA CTENEHM C HATypaJbHBIM
nokazaresieM. OnHoujeHbl W MHorowieHbl. CremeHb MHorouieHa. CIIOKEeHHE,
BBIUUTAHUE, YMHOXEHHE MHOTOYJIECHOB. DOPMYJbl COKPAIIEHHOIO YMHOXCHUS:
KBaJpaT CyMMBI U KBaJipaT pasHocTtH. opMyna pa3HocTH KBaapaToB. Pazmoxenue
MHOT'OYJICHOB Ha MHOKUTEJIIH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBwiIa MNpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCWJIBHOCTh YpaBHEHUU. JIMHEWHOE ypaBHEHHUE C OJHOW MEPEMEHHOM, YUCIIO
KOpHEW JIMHEWHOIO YpaBHEHHWsI, PELICHHE JIMHEHMHBIX ypaBHeHUH. CocTaBieHue
YPaBHEHU MO YCJIOBUIO 3aJayd. PenieHue TEKCTOBBIX 3aJad € ITOMOIIBIO
ypaBHeHUH. JInHeltHOe ypaBHEHUE C IByMs IEpeMEHHBIMU U ero rpaduk. Cucrema
JBYX JIMHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU. PereHne cucteM ypaBHEHUN
crocoboM noAcTaHoBKU. [IprMeps! perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu



Koopaunara Touku Ha npsimoit. YnciioBble NpOMEKYTKHU. PaccTosiHne mexny nByms
TOYKaMU KOOpJAuHATHOU npsiMmoi. [IpsmoyronbHas cuctema koopAauHat, ocu OX u
Oy. AOcuucca u opauHaTa TOYKM Ha KOOPAMHATHOM TUIOCKOCTU. IIpumepsl
rpadukoB, 3ajaHHbIX (opmynamMu. UTeHue rpagukoB peanbHbIX 3aBHCHUMOCTEH.
[Tonarue ¢ynkuuu. I'paduk Pynkiuu. CorictBa (pyHkiui. Jlunelinas GyHKIus,
e€ rpaduk. I'paduueckoe pernieHre JUHEHMHBIX YpaBHEHUN W CHUCTEM JIMHEHWHBIX
YPaBHCHUU.

8 knace

Yucna u evtuucnenusn

KBaapatHblil kopeHb u3 yncia. [lonsatue 00 nppanroHaabHOM uncie. Jlecs TuaHbIe
NpUOIIKEHUST UppaAlMOHAIbHBIX yncen. CBoHCTBa apu(PMETUYECKUX KBAAPATHBIX
KOpHEH M HX TpPUMEHEHHE K TMPeoOpa3OBaHHUIO YHCIOBBIX BBIPAKEHUN U
BBIYMCIICHUAM. JlelicTBuTenbHbIE 4yucia. CTENneHb ¢ LEIbIM IOKa3aTeaeM U €€
cBoiicTBa. CTaHIapTHas 3alych YUCIa.

Anzebpauueckue evbiparxceHus

KBagpaTHbiii TpEXusieH; pa3ioXKeHUE KBaJIpaTHOTO TPEXUJIEHA HA MHOKHUTEIH.
Anrebpanyeckas apoos. OCHOBHOE CBOWCTBO ayireOpanyeckon apodu. CrnoxeHue,
BBHIUMTAHUE, YMHOXCHHUE, JeJieHHe anreOpandeckux ApooOeil. PanuoHanbHbIC
BBIpAKEHUS U UX MTPE0Opa3oBaHUE.

Ypasnenusa u nepasencmea

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBagpaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiiine ApoOHO-panMOHANIbHbIE ypaBHEHUS. ['paduueckas MHTEprnpeTanus
YPaBHEHUW C JBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPABHEHUH C JIBYMs
nepeMeHHbIMU. PelieHre TeKCTOBBIX 3aj1au anredpandeckum crnocooom. Yucaosbie
HEpPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OJIHOM nepeMeHHOM. PaBHOCUIIBHOCTD
HepaBeHCTB. JInHeliHbIe HEPABEHCTBA C OJIHOW MepeMeHHOM. CUCTeMBbl JIMHEMHBIX
HEPABEHCTB C OAHOU MEPEMEHHOM.

Dynkuyuu

[Tonsitue ¢ynkuuu. OOIACTh ONpENENEHUS U MHOXKECTBO 3HAUYECHHMM (PYHKIUU.
CrnocoOsb! 3ananus ¢pyHkumid. ['padux ¢pynkuuu. YreHue cBOHUCTB GyHKLIMH IO €€
rpaduxy. Ilpumepsl rpadukoB (yHKUUNA, OTPAKAIOIIMX pPEATbHBIE IMPOLIECCHI.
DyHKIMYU, ONUCHIBAIOUIUE MPSAMYIO U OOPaTHYIO MPONOPIUOHAIbHBIE 3aBUCUMOCTH,
nx rpapukn. Pyskmun Y = X4, Yy = X3y = X, ¥ = Vx. ['paduueckoe percrue
YPaBHEHUU U CUCTEM YPABHEHUM.

9 kaacce

Yucna u eviuucinenusn

JleticmeumenvHvie uucia

PaI_II/IOHaJ'IBHI)Ie uncia, HUppaluOHAIIBHBIC 4YHCJId, KOHCYHLIC U 66CKOH€‘-IHBI€
JeCATUYHbIC ApoOu. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHbIE YHCIIa



Kak OECKOHEUYHbBIE JeCATUYHBIC ApoOu. B3anMHO OgHO3HAYHOE COOTBETCTBHE
MEK]ly MHOKECTBOM JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM npsimMoil. CpaBHEHNE
JNEUCTBUTENBHBIX 4HuCEe, apu@MEeTH4YecKue JeHUCTBHUS C JICHUCTBUTEIHHBIMU
YUCJIaMHU.

HUsmepenus, npubnuscenus, oyenxku. Pa3zmepbl OOBEKTOB OKPYXKAIOIIETO MHPA,
JUIUTEIIbHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubnuxénHoe 3HaueHUE
BEJIMYMHBI, TOYHOCTh TpuOIMxkeHus. Okpyrienue uucen. [Ipukuaka u oleHKa
pPEe3yJIbTATOB BBIYMCIICHUM.

Ypasnenusa u nepasencmea

Ypasuenus ¢ oonou nepemennoti. Jluneitnoe ypaBHeHHE. PernieHue ypaBHEHUH,
CBOIAIIMXCA K JuHeWHbIM. KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH,
CBOIAIIMXCSA K KBaAparHbIM. bukBanparHoe ypaBHeHue. Ilpumepsl pelieHus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEN PA3JIOKEHUEM Ha MHOKUTENU. Perenne
JTpOOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TeKCTOBBIX 3a/iay anreOpandecKuMm
METOOM.

Cucmembl ypasHenuii. Y paBHEHHUE C ABYMs TIEpEMEHHBIMU U ero rpaduk. Pemenue
CUCTEM JIBYX JIMHEMHBIX YPABHEHUM C ABYMsI [IEPEMEHHBIMU. PellieHue cuctem 1Byx
YPaBHEHUH, OJHO U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOPOU CTEIICHHU.
['padprueckass mHTEpHpeTanyss CUCTEMbl YPaBHEHUW C JIByMs I€PEMEHHBIMU.
Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

Hepasencmea: YucnoBple HEpaBEHCTBA W WX CBOMCTBA. PelieHue JMHEHHBIX
HEPABEHCTB C OJIHOW NEpeMEHHOW. PemieHne cHUCTEM JIMHEHMHBIX HEPABEHCTB C
onHoil mepemeHHoul. KBagparHele HepaBeHcTBa. ['paduueckas mHTepmnperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

Dynxkuyuu

KBaaparuunas ¢pynkius, e€ rpadux u cBoiictsa. [lapaboia, koopaArHATHI BEPIIIUHbI
napabosibl, OCh CHMMETpUH Tlapadosbl. ['paduku Gpynknuii: y = kX, y =kx + b, y =
X3, ¥ = X2, Y = X ¥ X CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Onpeodenenue u cnocodvl 3a0anusi Yuciosvlx nociedosamenvrocmet. lloHstue
YHCIIOBOM TMOCJIEIOBATEIbHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTH PEKYPPEHTHOU
dbopmyioit u popMyIoit n-ro useHa.

Apugpmemuueckas u eeomempuueckas npocpeccuu. Apudmernyeckas U
reoMerpuyeckas mnporpeccuu. Dopmynbl n-ro uieHa apuMeTHUecKol u
Tr€OMETPUYECKON MPOTrPECCUii, CyMMBI TMEPBBIX N WICHOB. M300paxeHne 4jeHOB
apu(PpMETHIECKON 1 TeOMETPHUUECKON MPOTPECCUit

TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHIHAIBHBIM POCT.
CnoxHbIE NPOLICHTHI.

INIAHUPYEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHHUSI
PABOYEUN ITPOT'PAMMBI KYPCA (ITIO TOAAM OBYYEHMUS)



OcBoenne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETo

oOpa3oBaHus JIOHKHO OO€CIeuYnBaTh JOCTHIXKEHHUE CIICAYIOMMNX MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTaTOB:

7 kyaacc

Yucna u eévluucienusn

BoinonHsaTh, codeTas YCTHbIE U NHUCHbMEHHBIE MTPHUEMBI, apupMETHUYECKUE
JIEUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

Haxomutp 3Ha4YeHWS YHCIOBBIX BBIPAXKCHUH; TPUMEHSATH pa3HOOOpas3HbBIE
CIIOCOOBI ¥ MPUEMBI BEIYUCIICHHS 3HAYCHUN TPOOHBIX BRIPAKCHUM, COEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TIPOOH.

[lepexoauTs OT OHOW (opMBI 3amucu yucend K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYNBATH PAITMOHALHEIC YHCTIA.

OKpyrJsITh 4ncna.

BoINONMHATE NPUKKUAKY M OIEHKY pe3yJibTaTa BBIUUCICHUM, OIEHKY 3HAYCHUUN
YHUCJIOBBIX BBIPAXKEHUMH.

BoINONHATE IEUCTBUS CO CTETICHSIMH C HATYPAJIbHBIMU MTOKA3aTEIIAMH.
[IpuMeHATh TpHU3HAKHA JCITMMOCTH, Pa3I0KCHHE HAa MHOXHUTEIH HATypaTbHBIX
qHCel.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPOMOPIUOHATBHOCTBIO BEJIMYUH, MPOIEHTAMU; UHTEPIPETUPOBATH
PE3yNbTAThI PEIICHUS 33]1a4 ¢ y4ETOM OrPaHUYCHUMN, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTprUBaEMbIX OOBEKTOB.

Anzebpauueckue evipasriceHus

Hcrmonp30Bath anreOpanvecKyro TEPMUHOJIOTHIO B CHMBOJIUKY, IPUMEHSTH €€ B
MIPOIIECCE OCBOCHUS yUeOHOTO MaTepHaa.

Haxogute 3HadyeHUsT OyKBEHHBIX BBIPAKCHUN TIPU 3aJIaHHBIX 3HAYCHUSAX
NIePEMCHHBIX.

BeimonHaTe mpeodpa3oBaHusl 1IEJIOTO BBIPAKEHUS B MHOTOWICH ITPUBEICHUEM
MOTO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBITTONMHATE YMHOXKEHHE OJHOYJICHA HA MHOTOYWICH M MHOTOWICHAa Ha
MHOTOYICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI ¥ KBaJIpaTa pa3HOCTH.
OcCyIIeCTBIATh PA3JIOKCHHE MHOTOWICHOB Ha MHOXHUTEIM C ITOMOIIBIO
BBIHECCHHMSI 3a CKOOKM OOIIEro MHOXXHUTEISA, TPYIIHPOBKH ClIaraeMbiX,
npuMeHeHus: (GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

ITpumensaTh mpeoOpa3oBaHus MHOTOUYJICHOB JIUIS PEIICHUS Pa3IUYHbIX 3a/1ad U3
MaTEMaTHKH, CMEKHBIX ITPEAMETOB, 3 PEaTbHON MPAKTHKH.

Hcronp30BaTh CBOWCTBA CTEMEHEW C HATYpPAJbHBIMU TOKA3aTCIIIMH IS
peoOpa3oBaHUsl BHIPAKCHUI.

Ypaeuenuﬂ U Hepaeencmea



Pemare nuHElHBIE ypaBHEHMS C OJHOW INEPEMEHHOW, INPUMEHAA NpaBUia
nepexoja OT MCXOAHOTO YpaBHEHUs K pPaBHOCWIBHOMY eMy. [IpoBepsTs,
ABJISIETCS JIM YUCIIO KOPHEM YPAaBHEHHS.

[IpumensTh TpaduuecKkue METObl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN M MX
CUCTEM.

[lonGupate mpuUMepsl Map YHUCEN, SBIAIOMIKUXCS PEUICHHEM JUHEHHOro
YPaBHEHUS C ABYMsI [IEPEMECHHBIMH.

CrtpouTh B KOOPAMHATHOM MIJIOCKOCTU TpaduK JIMHEHMHOIO YpaBHEHUS C IBYMs
NEPEMEHHBIMM; MOJIb3YSACh TIpadUKOM, MPUBOAUTH NPUMEPHl PELICHUS
YpaBHEHHUS.

Pemars cucrembl ABYX JIMHEMHBIX YPABHEHHUM C IBYMs IIEPEMEHHBIMH, B TOM
qrciie TpaduIecKu.

CocraBisATh W pemaTh JIMHEWHOE YpPAaBHEHHE WM CHCTEMY JIMHEHMHBIX
YPAaBHEHHUM IO YCIOBHUIO 3aJauyd, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4H I1I0Jy4YECHHBIN pe3yJIbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI; 3alIUCHIBATH YUCIOBbIE TPOMEKYTKU
Ha alNreOpanvecKkoM S3bIKE.

OTtMeyaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpAWHATaM;
CTPOUTH IpaUKu TUHEHHBIX QYHKIUH.

OnuceiBaTh € TMOMONIBIO (PYHKIUHA HW3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIUYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; ILI€HA, KOJIMYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHune PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumates rpaduueckuii crnocod MNpencTaBieHUsT U aHalu3a WH(poOpMaIy;
U3BJICKATh M HWHTEPHPETUPOBATh HHPOpMAIMIO H3 TpadUKOB peaJbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

8 ki1acce
Yucaa u évtuucienus

Hcnonp30BaTh HadajgpHBIE IPEACTABICHHUS O MHOYKECTBE JCHUCTBHUTEIIBHBIX
yucen JUIsl  CPaBHEHMs, OKpYIJIEHUS M BBIYMCICHHWI;  HM300paxaTh
JNEUCTBUTEBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM MIPSMOM.

[IpuMeHsATh NOHATHE apUPMETUUYECKOTO KBAAPATHOIO KOPHSA; HAXOJIUTh
KBaJIpaTHbIE KOPHH, MCTIONb3Yys MPU HEOOXOAUMOCTH KaJIbKyJSTOP; BHIITOJIHATD
npeoOpa3oBaHusl BBIPAKECHUN, COAEPIKAIIUX KBaJApaTHbIE KOPHM, HCIIOJb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJBIIMX M MaJbIX YHCET C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

Anzebpauueckue evipariceHus



IIpruMeHATh MOHATHE CTENEHM C  LEIbIM  IOKa3aTeJIeM,  BBIIOJHATH
peoOpa30BaHusl BEIPAKEHUM, COJIEPIKALMX CTEIEHH C LEJIbIM MOKa3aTeIEM.
BBINONMHATE TOXK/IECTBEHHBIE NIPEOOPA30BaHUsl PALlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACUCTBUN HAJ MHOTOWICHAMH U aNreOpanyecKuMu APOOSIMH.
PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUATEIIN.

[TpumensTh IpeoOpazoBaHusl BRIPAKECHUN NJISl PEIICHUS Pa3IMYHBIX 33]a4 U3
MaTE€MaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbHOU IIPAKTUKH.

Ypa(menuﬂ U Hepaeencmea

PemaTe nuHeElHBIE, KBaJpaTHbIE YPaBHEHUS U PalMOHAIBHBIE YpPaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.
[TepexoauTs OT cioBeCHOW (OPMYIMPOBKH 3adaud K €€ anreOpandeckon
MOJIETIA C TOMOIIBIO COCTaBJICHUS YPAaBHECHUS WU CHUCTEMbl YpPaBHCHMWIA,
MHTEPIIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJayd IIOJYYECHHBIN
pe3yibTar.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJI1 CPABHEHMS, OLICHKU; PEIIATh
JIMHEMHBIC HEPABEHCTBAa C OJIHOM TEPEMEHHOW M HUX CHUCTEMBI; JaBaTh
rpadUuecKyr0 WJUTIOCTPALIMI0 MHOKECTBA PEIICHUNW HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

Dynkyuu

[ToruMaTe W WCMOJIB30BaTh (DYHKITMOHAIBHBIE TOHSATHS M S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHUS); ONPENIECTATh 3HaAUCHUE (PYHKIIMU MO 3HAYCHUIO
apryMeHTa; ONpeesaTh CBOMCTBA QyHKIUHU 110 €€ rpaduKy.

Ctpouts rpaduKy 31eMeHTapHbIX QYHKIMI BUaa y=kx, y = X%,y = X3,y = 1/X, y
=v/X; OIHCHIBATH CBOICTBA YNCIOBON (GYHKIMH 110 &8 rpaduKy.

9 kiacce
Yucaa u evtuucienus

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.
Beimonuare apudmMeTrndeckue NSUCTBUS ¢ pAllMOHAIBHBIMHU YHCIIAMH, COYETas
YCTHBIE Y MUCbMEHHBIC IPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALIMOHAIbHBIMU
JHCIIaMH.

Haxonute 3HaueHus cTeneHen ¢ UeIbIMU MOKAa3aTeIsIMU U KOPHEHN; BBIYUCIISITh
3HAYEHMS YUCITIOBBIX BBIPAKCHUM.

OKpyriaTh JEUCTBUTEIBHBIE YHUCIA, BBINOJHATH MPUKUIKY pPeE3yJbTaTa
BBIUKCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKEHUM.

Ypaeuenuﬂ U Hepaeencmea

Pewars nuHeliHbIE M KBaApPATHBIE YPABHEHHUsI, YPABHEHMS, CBOIAIIMECS K HUM,
npocreime ApoOHO-pallMOHANIbHBIE YPABHEHUS.

PemaTtp cucTeMbl NBYyX JMHEMHBIX YPAaBHEHHU C JBYMsS MEPEMEHHBIMU U
CUCTEMBI IByX YPaBHEHHMN, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISAECTCSA JTMHEHHBIM.



e Pemate TekcTOBBIE 3amaud anreOpaMvdecKuM CIOCOOOM C  TIOMOIIBIO
COCTABJICHMSI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHMM C IBYMSI [IEPEMEHHBIMU.

e [IpoBOANTH IpOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHMI, B TOM
YHClie ¢ MPUMEHEHNEM IpaduIecKuX NpeCTaBIeHUN (YCTaHABINBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CTIU UMEET, TO CKOJIBKO, H TIp.).

e Pemare nuHEHHbIE HEPaBEHCTBA, KBAJpPATHbIE HEPABEHCTBA; H300pa)kaThb
peLIeHNEe HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3alIMChIBaTh PEIICHNUE C IIOMOLIBIO
CHUMBOJIOB.

e Pemars CUCTEMBI JTUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIINE
KBaJI[paTHOE HEPABEHCTBO; M300pa)kaTh pPEIICHHWE CHUCTEMbl HEPABEHCTB Ha
YU CJIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

e lcnonp30BaTh HEPABEHCTBA MPU PEIICHUH PA3IUYHBIX 33a4.

Dynkyuu

e Pacrno3sHaBaTh (QYHKIMM H3y4YeHHBIX BHAOB. Iloka3piBaThb cXxeMaTHUECKU
pacnojoXeHne Ha KOOPJAUHATHOM TUIOCKOCTH rpadukoB pyHKIM BUa: y = kx,
y=kx+bh, y=ax?+bx +c,y=x3y=x2 y=VX B 3aBUCHMOCTH OT 3HAYCHHIi
K03 (DUIIMEHTOB; ONMKCHIBATH CBOMCTBA (DYHKITHIA.

e CTpouTh M H300paKaTh CXEMATHYECKH TpaUKy KBaJAPATUUYHBIX (YHKLIHA,
OTHCHIBATh CBOWCTBA KBAIPAaTHUHBIX (DYHKIUH MO UX rpadukam.

e Pacrno3naBaTh KBaJpaTU4HYI0 (QYHKIUIO 0 (OpMylie, MPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUH.

Apugpmemuueckan u cecomempuueckan npozpeccuu

e Pacrno3HaBaTh apu(pMETUYECKYIO U T€OMETPUUECKYIO MPOTPECCUU TP PA3HBIX
croco0ax 3aaHusl.

e BbINmonaHAT, BBUKMCIEHHUS C  HUCHOONb30BaHHEM (QopMyl n-ro  4YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N YJICHOB.

e U300paxaTh WieHbl NOCIEAOBATEIBLHOCTH TOYKAMH Ha KOOPIAMHATHOU
IUIOCKOCTH.

e Pemare 3a1a4um, CBSI3aHHBIE C YUCIOBBIMU MOCIEA0BATEIILHOCTMH, B TOM YHCIIE
3a/layd U3 peajbHOM >KMU3HU (C HMCHOJB30BAHMEM KaJbKYJISATOpa, LU(POBBIX
TEXHOJIOTUH).

PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHUS». 7-9 KJIACCbI

HEJIM U3YUEHNWA YUEBHOI'O KYPCA
«MareMaTuky y>ke 3aT€M y4HUThb HaZ0, YTO OHA YM B ITOPSALOK IPUBOJIUTY, —
IMcaJl BEIUKUM pycCKui ydeHbld Muxaun BacunseBuu Jlomonocos. 11 B saTOM
COCTOMT OJIHa W3 JBYX IieJied OOy4eHHs] TEOMETpPUH KaK COCTAaBHOW 4YacTH
MaTeMaTUKM B IIKOJE. OTOW IeJIH COOTBETCTBYET JOKa3aTeiabHas JIMHUSA
npenojaBanus reomerpuu. Cienys npencTaBieHHON paboyeil mporpamme, HaunHas
C CEeIbMOI0 KJjlacca Ha ypoOKax TI€OMETPUU OOYyYaIOIIMMCS YYHUTCS MPOBOAMTH



JIOKA3aTEIbHbIE PACCYXKICHUS, CTPOUTH JIOTUUECKUE YMO3AKIIFOUEHUS, TOKA3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYAaTh CBOWCTBA OT IIPU3HAKOB,
dbopmynupoBaTh OOpaTHBIE YTBEPXKACHHUS. YUEHHUK, OBIAACBIINI HCKYCCTBOM
paccyxzatb, Oy/ieT MIPUMEHATh €r0 U B OKpY’Karomiei >ku3nu. M B 3ToM cocTout
BAJKHOE BOCIIUTATEIIbHOE 3HAYEHUE H3YUYCHUS T€OMETPUH, MPHUCYILIEE HUMEHHO
OTEUYECTBEHHON MAaTEMaTUYECKOU IIKOJIE.

Bropoil 1enpr0 u3ydeHUsT TE€OMETPUU SBISIETCS HCHOJIb30BAHUE €€ Kak
MHCTPYMEHTA IIPU PEIIEHWH KaK MATEMATHYECKUX, TAK U MPAKTHUYECKHUX 3aaady,
BCTPEUAIONINXCS B peaibHON KU3HU. OKOHYUBIIMN KypC T€OMETPUU IIKOJbHUK
JOJDKEH OBITh B COCTOSHUW OIPEICIUTh TC€OMETPUUYECKYI0 (UTYpy, OMUCAThH
CJIOBaMH JIAHHBIM 4YEpPTEX WM PUCYHOK, HAUTU IUIOMIAAb 3E€MEIBHOIO YYacTKa,
paccunTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kabens win TpeOyembie
pa3Mephbl rapaxka JJjist aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOPAsi, BRIYUCIUTEIIbHAS
JIMHUS B U3YYEHHUU T€OMETPUH B 1IKOJIe. [laHHas npakThdecKast JIMHUSA SIBIIIETCS HE
MEHEE BaXXKHOM, YEM IepBasl.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIVIAHE

CornacHo ywyeOHOMY IUIaHy B 7—9 KiaccaXx H3ydaercs Y4YeOHBIH Kypc
«I"eomeTpus», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl COJIEPKAHUS:
«I'eomeTpuueckre QUrypsl W UX CBOWCTBay, «VI3MepeHne TreoMeTpuYEecKux
BEIIMUMH», a Takke «JleKkapToBbl KOOpAMHATHI HA IJIOCKOCTH», «BeKTophby,
«/IBmxxenus mnockoct» u «lIpeobpazoBanus nogoous».

Y4eOHbI IUIAH NpeaycMAaTpPUBaeT M3yYeHHE IreoMeTpUU Ha 0a30BOM
YPOBHE, UCXOAS M3 2 4YacOoB B HeJeJII0, T.e. He MeHee 68 y4yeOHbIX 4acoB B
Y4eOHOM roay, Bcero 3a Tpu roga od0yuyeHuss — He medee 204 yacos.

COAEPKXAHHUE YYEBHOTI O KYPCA (IT1IO I'OAAM OBYYEHUA)

7 Kkiace

Hauanvnuvie nonamusa zeomempuu.

Touka, npsAimasi, OTpe30K, Jyd. Yrosu. Buael yrioB. BeprukanbHble U CMEKHBIE
yribl.  buccexkrpuca yrna. Jlomanas, MHoroyrojpHuk. IlapamnensHoCTh
NePHEHANKYJIAPHOCTh NpsAMbIX. CummeTpuunble Qurypsl. OCHOBHBIE CBOMCTBA
oceBoM cumMmerpuu. lIpumepsl cummerpum B OKpyxkaroniemM mupe. OCHOBHBIE
ITOCTPOEHUS C TIOMOIIBIO IUPKYJIA U JINHENKH.

Tpeyzonvnux.

Bricota, wmeauana, OuccekTpuca, HUX CBoWcTBa. PaBHOOeIpeHHBI U
PaBHOCTOPOHHUM TpeyroidbHuKU. HepaBeHcTBO TpeyrosibHuka. CBOWCTBA U
IpU3HAKU PaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.
CBoiicTBa M TpU3HAKU MapajuiesibHbIX NpsiMbIX. CymMMa YTiOB TPEYTOJIbHHKA.
BHremnue yribl TpeyroyibHUKA. [IpsMOYrosibHbIN TpeyroibHUK. CBOMCTBO MEHAHBI
IIPSAMOYTOJIBHOT'O TPEYTOJIbBHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [Ipr3Haku paBeHCcTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrONbHBIA TPEYroiabHUK C yriioM B 30°.



HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIrOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OoJblIeM yrie W OOoJblIell CTOPOHE TPEyroidbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

I'eomempuueckoe mecmo mouex. buccekrpuca yria ¢ CEpeIUHHBIN
NEPHEHANKYIIAP K OTPE3KY Kak reoMeTpruueckue Mecta Touek. OKpy>KHOCTb U KPYT,
XOpJa U IUaMeTp, UX cBoicTBa. B3anMHOe pacnoyioxkeHre OKPYKHOCTH U MPSMOH.
KacarenpHas u cekymas K OKpPYXHOCTH. OKpY>KHOCTb, BIUCaHHasT B YIOJL
BrucanHas v onrcaHHas OKpYyKHOCTH TPEYTOJIbHUKA.

8 kirace

Yemuvipéxyzonvnuku. llapammenorpaMM, €ro Npu3HAKU W CBOWCTBA. YacTHbIE
cillyyau MapajjiesorpaMMoB (NMPSAMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus. LlenrpanbHas cummerpus. Teopema Daneca u Teopema
O MPOMOPIUOHANBHBIX O0Tpe3Kkax. CpeqHue JMHUN TPEYTOJIbHUKA U TPANlCLUH.

Ilooobue mpeyzonvnukoe, xodpdunuenT mnomodus. IlpusHaku MOTOOUS
TPEYTOJIbHUKOB. [IpuMeHeHHe MOA00Ms TpH PEIICHUH NPAKTHYSCKUX 3ajad.
CpoiicTBa 1momaaei reoMeTpudeckux ¢Guryp. DopMynasl I TUIOIIAIH
TPEYroJIbHHKA, TapajienorpaMma, pom6a u Tpaneruu. OTHOIICHHWE IUIONIAIeH
110JTOOHBIX (UTYp. BhIunciieHue TIoIa et TpeyroJbHUKOB K MHOTOYTOJIbHIKOB Ha
xieryatoi Oymare. Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu
pCIIeHNH TPAaKTHYECKUX 3a/1a4.

Cunyc, Kocumyc, mamzeHc O0CmMpPO20 y2ia HBPAMOY20]1bHO20 MPEY20NbHUKA.
Tpuronomerpuueckue ¢ynkuum yriaoB B 30°, 45° m 60°. BnucanHele u
LEHTPAJIbHBIE YIJIBI, YTOJI MEX/y KaCaTeIbHOM U XOPAOMN. YTJIbl MEXKIY XOpAaMU U
CeKylIMMH. BrnucaHHble W  ONUCAHHBIE YETHIPEXYTOJbHUKU. B3anmHoe
PacIojIoKeHHUE JIBYX OKpykHOcTel. Kacanue okpyxxHocTei. OO0mue kacaTenbHbIC
K IBYM OKPY>KHOCTSIM.

9 knace

Cunyc, kocunyc, manzeuc y2ioe om 0 0o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOpMyIIbl IpUBEAcHUS. Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB
U TeopeMa CUHYCOB. PellleHHe MpakTHYeCKUX 3a7ad C MCIOJb30BAaHUEM TEOPEMBI
KOCMHYCOB M TeopeMbl cHHYcOB. IlpeoOpazoBanue mnogobus. IlogoGue
COOTBETCTBEHHBIX AJIEMEHTOB. Teopema O MPOU3BEECHUN OTPE3KOB XOP, TEOPEMBI
O MPOU3BEJICHUN OTPE3KOB CEKYIINX, TEOpPEMa O KBaJIpaTe KacaTeabHOM.

Bexkmop, nnvuna (Moyib) BEKTOpPA, COHAIIPABICHHBIE BEKTOPHI, TPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepaluu HaJa BeKTopamH. Pa3iokeHne BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BekTopam. KoopnuHatel BekTopa. CKalipHOE€ NPOM3BEICHUE BEKTOPOB,
MpUMEHEHUE JUISi HAXOXKICHHS JUIMH W yriaoB. JlekapTOoBBI KOOpPAWHATHI Ha



IUIOCKOCTH. YPpaBHEHHUS MPSMOM M OKPYKHOCTH B KOOpAMHATaX, MEpPECEeUEHHUE
OKPYXHOCTEH U NMpsAMbIX. MeToa KOOpAUHAT U €ro MPUMEHEHHUE.

Ilpasunvnvie muozoyzonvHuxku. InuHa okpyxHoctu. ['pamycHas um paguaHHas
Mepa yriia, BBIUMCICHHE JUIMH NOyr OKpYyKHOcTei. Ilnomanb kpyra, cekropa,
cerMeHTa. JIBuKeHus IIIOCKOCTH U BHYTPEHHUE CUMMETPUU PUTyp (3JIeMEHTapHbIE
npeactasienus). [lapannensHbiit nepenoc. I[loBopor.

ILTAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUSA
PABOYEUN ITPOI'PAMMBI KYPCA (ITIO TOAAM OBYYEHMUS).

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs TOJDKHO OOECIeYMBATh JOCTIDKCHHE CIEAYIOIMMX IMPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 kiace

e Pacrno3HaBaTh W3y4YEHHbIE FEOMETPUUECKUE (PUTYPBI, ONPEAEIIATh UX B3aUMHOE
pacnoioKeHue, n300paxxaTb Fr€OMETPUUECKHE (PUTYPBI; BBIIOJIHATH YEPTEKHU 110
YCIOBHIO 3a7aun. VI3MepsITh JTMHEMHBIE U YTJIOBbIE BEIWYHUHBI. Pemarth 3amadn
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

e Jlenars rpyOyto OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH NPEIMETOB B PEAIbHON
KHU3HU, pa3MEPOB NPUPOJHBIX 00bEKTOB. PaznuuaTh pazmepsl 3TUX 00BEKTOB 110
HOPSIAKY BEJIUYUHBI.

e CTpOUTh YEPTEKU K TEOMETPUYECKHUM 3a7a4aM.

e Jlosmb30BaTbcsi NpPU3HAKAMM PAaBEHCTBA  TPEYIOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

e [IpoBOIWTH JIOTMYECKHE PACCYXKACHUSA C HCIIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

e Jlosmp30BaTbCcsi NPU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, IPOBEIAEHHOW K THUIIOTEHY3€ IPAMOYIOJIBHOTO
TPEYTrOJbHUKA, B PELICHUN F€OMETPUYECKUX 3a4ay.

e OnpenensaTs NapajyIeIbHOCTD NMPSMBIX C TOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢
HAMU ceKymass. OnpenensaTs napauieIbHOCTh MPSAMBIX C OMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSAMOM JO TOYEK IPYTOU MPSAMOM.

e Pemarte 3a1aun Ha KIeT4aToON Oymare.

e [IpoBoAUTDH BHIUMCIEHUS U HAXOUTh YUCIIOBbIE U OyKBEHHbIE 3HAYEHUS YTJIOB B
r€OMETPUYECKHUX 3a7adax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPHU MEPECEUECHUU NBYX
napajuleNIbHbIX NPSAMBIX CEeKylled. Pemarp mNpakTUYeckWe 3aJayd  Ha
Hax0>XJICHUE YTJIOB.

e Brnagere MNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPENEIATh
OMCCEeKTpUCY yIJla W CEpPelMHHBIM TMEepHeHAMKYJISIp K OTpPe3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.



@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpIAbl M JIHamerpa
OKPYKHOCTH, IOJIb30BAThCSI UX CBOMCTBAMHU. YMETh IIPUMEHATH 3TH CBOMCTBA
[P PELICHUU 3a1a4.

Bragers NMOHATHEM ONMCAHHONW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh
HaxoauTh e€ ueHtp. [loap3oBaThes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTOJbHHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEAVWHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOYKE.
Bianers moHATHEM KacaTeIbHOW K OKPYKHOCTH, IOJB30BATBCA TEOPEMOU O
NEPIEHANKYJIIPHOCTH KACATEJIBHOM U pauyca, IPOBEIAEHHOIO K TOUKE KaCaHUS.
ITonb30BaThCs MPOCTEUIIMMHA T€OMETPUYECKMMH HEPABEHCTBAMH, IIOHUMATh UX
MIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE F€OMETPUYECKUE IOCTPOCHMS C MOMOUIBIO LIUPKYJIS U
JINHENKU.

8 Ki1acce

Pacrio3HaBaTh OCHOBHBIE BHIbl  YETBIPEXYTOJIBHUKOB, MX  3JIEMEHTHI,
[I0JI30BAThCS UX CBOMCTBAMU IPH PELICHUU F'€OMETPUUECKUX 3a/1a4.

BiiageTs noHATHEM CpEIHEN JIMHUM TPEYTOJIbHUKA U TPAllClUH, IPUMEHSTh UX
CBOWCTBA IIPU PELUICHUH TIeOMETpuYecKux 3anad. l[losb3oBaTbest TeopeMon
QPaneca sl peICHNs IPAKTUYECKUX 3a1a4.

[IpuMeHATh MPU3HAKK MOJ00USI TPEYTrOJbHUKOB B PEIICHHH F€OMETPUYECKHUX
3a/1ay.

[Tonb3oBatbes  Teopemor Iludaropa [as pemieHuss TEOMETPUUYECKUX U
npakTudeckux 3anad. CTpOWTh MaTeMAaTHYECKYHO) MOJEIb B IPaKTUYECKHUX
3a/layax, CaMOCTOSITEJIbHO JI€JaTh 4YepTEX U HAXOAUTh COOTBETCTBYIOLIUE
JUTHHBI.

Brnagere mnoHATHAMM CHHYCAa, KOCHMHYCa M TaHIT€HCa OCTpOro yria
MPSMOYTOJIBHOTO TpeyrojibHUKa. [lonb30BaTbcsi STUMHM MOHATHSAMHU IS
peLIeHUs IPAKTUYECKUX 3a1a4.

BoruncnsaTe (pa3audHbIMU crioco0aMu) IUIOIIA[b TPEYroJibHUKA U IUIOUIaau
MHOTOYTOJIBHBIX (GUryp (moyib3ysich, TJ€ HEOOXOIUMO, KAIbKYJISITOPOM).
IIpuMeHSATh MONy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BnageTs NoHATHAMH BOMCAHHOTO U LIGHTPAIBHOTO yTJia, UCII0JIb30BaTh TEOPEMBI
O BMHMCAHHBIX YIWaX, yriaaXx MEXIy XopJaMu (CeKyIIMMH) U yrie MExXIy
KacaTeJIbHOM M XOpJO0M NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

BrnaneTe MOHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELICHUU 3a/1a4.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJAENW JJiA 3aJad peabHOM JKU3HU M TPOBOAWTH COOTBETCTBYIOLIUE
BBIYMCIICHUS C MPUMEHEHHEM MO0J00MS U TPUTOHOMETPUHU (TOJB3YSACh, TIE
HEO0O0XO0IUMO, KAJIBKYJISITOPOM).

9 kiacce



e lcnonws30BaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YTIIOB IS HAXOXKICHUS
Pa3IMYHBIX JIEMEHTOB MPSMOYTOJILHOTO TPEYTOJIbHUKA.

e [Jlonmb3oBarbes GopMysiaMu TPUBEICHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM JIJISI HAaXOXKJICHUSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYUHAMU.

e llcnonb30BaTh TEOPEMBbI CUHYCOB U KOCHUHYCOB JUISI HAXOXJICHUSI Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHUE TPEYTrOJBHUKOBY), MPUMEHSITh UX IPHU
pEIIEHUY T€OMETPUUECKUX 3a]1ay.

e BriaaeTs NoHATHAMU MPeoOpa30BaHMs MOA00US, COOTBETCTBEHHBIX AJIEMEHTOB
noa00HbIX puryp. [loap30BaThCs CBOWCTBAMU MOI00HMS IPOU3BOJILHBIX DUTYD,
YMETh BBIYUCIATH IJIWHBI U HAXOAWTH YIIbl y TMOA00HBIX ¢Guryp. [IpumeHsaTs
CBOMCTBa MOJOOMS B MPAKTUUECKUX 3ajayax. YMETh MPUBOJUTH MPUMEPHI
MOJ00HBIX (PUTYP B OKPY’KAIOIIEM MHPE.

e Tlonb30BaTbcsi TEOpEeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHO.

o [lonp30BaTbcsi BEKTOpaMM, MOHMMAaTh HMX TE€OMETPUYECKUU U (punyeckuii
CMBICJI, IPUMEHATh MX B PEHICHUH T€OMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHATh CKaIspHOE MTPOU3BEACHUE BEKTOPOB JIsl HAXO0KICHUS JITTUH U YTJIOB.

e Tlonb30BaTbCcsi METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSITh €T0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

e Bragets NOHATUAMH MNPABUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTAHBI IyTH OKPY>KHOCTU U PAJIMAaHHON MEpBI yTJIa, YMETh BBIUYUCIISITh TLIOIIAb
Kpyra u ero yactei. [I[puMeHaTs noaydeHHbIe yMEHHUS B IPAKTUYECKUX 3a/1a4aX.

e Haxomutrh ocu (WM LEHTPHI) CUMMETpUU (UTYp, TPUMEHSATH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

o IlpumeHATH MONyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MaTEeMaTUUYECKHE
MOJIEIU ISl 3aJad PEAJbHOM JKU3HU W TMPOBOAUTH COOTBETCTBYIOIIUE
BBIYUCIICHUSI C TMPUMEHEHUEM TMOA00UsI U TPUTOHOMETPUUECKUX (YHKIUH
(TI0JIB3y$ICh, TAC HEOOXOAUMO, KAJIbKYJIITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA» 7—9 KJIACCbI

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

B coBpemenHoM npoBOoM MHUpE BEPOSITHOCTD M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
X poJii B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YeloBeKYy. Bospacraer umcio
npodeccuii, mpu OBJIaJIEHUN KOTOPBIMU TpedyeTcs xoporias 6a3oBasi OJTOTOBKA B
00JIaCTH BEPOSITHOCTH M CTATUCTHKH, TaKas MOATOTOBKA Ba)KHA JIJISI MPOJAOHKCHUS
oOpa30BaHus U JIs YCIIEUTHOW MpodheCcCHOHAIBHON Kapbephl.

Kasx b1t ueoBeK MOCTOSTHHO MPUHUMAET PEIICHHSI HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUSX HEIOCTATKA
WU M30bITKAa MHQPOpMAIIUKU HEOOXOAUMO B TOM YHCJIE XOpOouio chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUYECKOE MBIIIICHHE.



NMeHHO mO3TOMY OCTpO BCTaja HEOOXOAMMOCTh Cc(OpMHUpPOBATH Yy
oOy4yaronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B c€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABIJISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTUYECKU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTHX pEabHBIX IMPOILIECCOB W 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEHIINE BEPOSATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMHU
IpUHIIMIAMU cO0pa, aHAIKM3a U IPEICTABJICHUS] JAHHBIX U3 PA3JIMYHBIX cep KU3HU
oO0IIecTBa ¥ rOCyIapCcTBa MPUOOIIAET 00YJIAIOITUXCS K OOIIECTBEHHBIM HHTEPECAM.
N3yyeHne OCHOB KOMOMHATOPWKHM pPA3BUBAET HABBIKM OpraHu3aluu nepedopa u
NoJICY€Ta YKCiia BAPUAHTOB, B TOM YHCJIE, B MPUKIAIHBIX 3a/1a4aX. 3HAKOMCTBO C
OCHOBamMH Teopun TpadoB co3maéT MareMaThyeckwid (QyHAAMEHT IS
dbopMUpOBaHK KOMIIETEHIMI B 0071acTh HHOOPMATUKH U U(PPOBBIX TEXHOJIOTHUH.
[TomuMO »3TOrO, TpHU HU3YYCHHH CTATUCTHUKH M BEPOSTHOCTH 0OOTaIAIOTCS
MPEACTABICHUS] YYallUXCi O COBPEMEHHOM KapTUHE MHpPAa U METOJaX €ro
uccienoBanusi, (GOpPMHUPYETCS TMOHMMAHHUE POJM CTATUCTUKU KaK HCTOYHHMKA
COLIMAJIbHO 3HAUYUMOW WMH(OpPMAIMK U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIUICHUSL.

B cooTBeTcTBUM C JaHHBIMH HEISIMU B CTPYKTYpE HPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHMKA» OCHOBHOMW IIKOJIBI BBIAEIEHBI CIIEIYIOLINE
CoZiepKaTelIbHO-MeToInuecKue TuHun: «lIpeacrapieHre JaHHBIX U ONKCATENIbHAS
CTaTUCTUKA»; «BeposTHOCTHY; «DIeMEeHThl KOMOUHATOpPUKHNY; «BBeneHue B
Teoputo rpadoBy.

Conepxxanue muHuM «IIpeacraBieHne TaHHBIX U OMKUCATENIbHASI CTATUCTUKA
CIIY’KUT OCHOBOM /111 (DOPMUPOBAHUS HABBIKOB Pa0OTHI ¢ HH(OpPMALIUEH: OT YTCHUS
Y MHTEpHIpeTaund WH(pOopManuu, IpeiICcTaBICHHON B TaOnMIaxX, HA AUarpaMMax u
rpadukax A0 cOopa, MpPENCTaBICHUS M aHalW3a JAaHHBIX C MCHOJb30BaHUEM
CTATUCTHUYECKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. Pabotas ¢ maHHBIMU,
oOydJaromnifecss y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIIEHUBATh WX BIMSHHE Ha
paccMaTpuUBaeMbI€ BEIMYMHBI U TTPOLIECCHI.

NHTYynTHBHOE NPEACTABIEHUE O CIYYalHOM MU3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM JJIA
U3Y4YEeHUs] TEOPUU BEpOSATHOCTEHN. bomblioe 3HaueHne 31eCh UMEIOT NPAKTUYECKUE
3aJlaHus, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[loHsiTUE BEPOSATHOCTH BBOJIUTCA KakK Mepa NpaBAONoOAoOUs CIIy4ailHOTro
coObrTus. Ilpym wm3yueHum Kypca oOywyaromuecs 3HAKOMSTCS C MPOCTEHIIMMHU
METO/JAMH  BBIYMCIICHHUS BEPOSTHOCTEH B CIy4YalWHBIX 3KCHEPUMEHTaX C
PAaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HMCXOAAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oojee CIOoXHBIC 3amadu. B Kypc BXOasT
HayaJbHbIE TMPEACTABICHHUS O CIy4alHbIX BEIMYMHAX UM WX YHUCJIOBBIX
XapaKTepUCTUKAX.

Taxkxe B paMKax 3TOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO 00YYAIOIIUXCS C
MHO»KE€CTBAMU M OCHOBHBIMHU OTEpPALUSIMU HaJ MHOKECTBAMHU, PACCMATPUBAKOTCS



IIPUMEPHI IPUMEHEHUS Ul PELIEHUs 3aad, a TaKXKe HCIIOJb30BaHMS B JIPYTHUX
MaTEMaTHUECKUX Kypcax U yueOHBIX MpPEAMETAX.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
B 7- 9 kuaccax usyyaercsi Kypc «BeposiTHOCTL M CTATHCTHKA», B KOTOPBIM
BXOoAAT paszaensl: «lIpeacTaBieHne OaHHBIX W ONMCATENbHAs CTATUCTHUKAY;
«BepoaTrHocTby; «DneMeHThl KOMOMHATOPUKNY; «BBeeHue B Teoputo rpadony.
Ha uzydenue nanHoro kypca oTBOIUT 1 y4eOHbIH Yac B HeJAeJI0 B TCUCHHE
Ka)X70ro roja ooy4yenusi, Bcero 102 yueOHbIX Yaca.

COILEPKAHHUE YYEBHOI'O KYPCA (1O I'OAAM OBYYEHMUAA)

7 KIIACC

[IpeacraBieHre JaHHBIX B BUAE TAOJHILI, 1UArpamMM, rpa@uKoB. 3an0JIHEHNE
TaOJIML, YTEHWE U IOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHue rpadmkoB peajbHbIX NpolieccoB. M3pneuenne nnpopmanuu u3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHEe apuUPMeTHUecKoe, MEJuaHa, pa3max,
HauOoblllee M HauMEHbIIee 3HAYeHMs Habopa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBI SKCIIEpUMEHT (OTBIT) U CilIy4yaliHOe coObITHE. BeposTHocTh U
4acToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1iecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. Crenens BepummHbl. Yucio pédep M cymmapHas
creneHb BepmvH. [IpencraBnenue o cBsizHoctu rpada. Llemu u nmkisl. [lytu B
rpadax. O6xox rpada (ditnepoB myTh). Pelienue 3a1au ¢ momoiibio rpados.

8 KUIACC

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Onepanuu Haj
MHOXECTBaMU:  OoObenuHeHue, Tnepeceduenue. CBoilcTBa  omepanuid  Haj
MHOXKECTBAMU:  IIEPEMECTUTEIIBHOE,  COYETATENIbHOE,  PACHPEACIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue rpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
ONMCAHUs PEAIIbHBIX IIPOLIECCOB U SAABJIICHUM, IIPU PELICHUH 3aa4.

N3mepenne paccenBanus NaHHbIX. [[ucniepcus U CTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMEeHTapHble COOBITUS clydailHoro omnbiTa. ChydailHble COOBITHS.
BepositHocTr  coObITHil.  OnbITBl ¢ PAaBHOBO3MOYKHBIMH  DJIEMEHTApHBIMU
coObITusiMU. CiyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBA J€pEBbEB: E€IUHCTBEHHOCTHh IIYTH, CYILIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BepiiMH u 4ucioMm pédep. [Ipasumio
yMHOXeHUs. Perienue 3amay ¢ nmomouisio rpados. [IpoTHBoOnonoxHble COOBITHS.
Huarpamma Oiinepa. OObeauHEHUE W TiepecedeHre coObiThii. HecoBmecTHbIC
coObrTusi. Dopmyna CiioXKeHUsT BEPOSITHOCTEH. Y CIIOBHAsI BEPOSATHOCTH. [IpaBuiio
YMHOXEHHS.



HezaBucumeie coObiTusi. Pemenne 3aa4 Ha HaXOXKJICHHUE BEPOSITHOCTEH ¢
MTOMOIUIBIO JIEPEBA CIIyYalHOIO SKCIIEPUMEHTA, TarpaMm Jiiepa.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAE TaOmuIL, JuarpamMm, TIpaduKoOB,
UHTEpIIpEeTalys JaHHbIX. YTEHHE U MOCTPOEHUE TabJIUL, Tuarpamm, rpa@ukoB Io
peabHBIM TaHHBIM.

[TepectanoBku u dakropuan. CoueTaHusi ¥ YUCIIO COYeTaHUU. TpeyroapHUK
[Tackains. Pemenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CiydailHbIN BBHIOOpP TOYKM U3 (GUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Ucnertanue. Ycnex u Heynaya. Cepus HcnblTaHU# 10 iepBoro ycnexa. Cepust
ucnbiTanuil bepaymnu. BepostHocTu coObITHii B cepun UcnibiTanuil bepaysu.

CrnydaiiHass BeJIWYMHA W pacOpelereHue BeposTHOCTe. IIpumepsl
MAaTeMaTUYECKOr0 0XKUAAHUS KAK TEOPETUYECKOTO CPEIHETO 3HAYCHHUs] BEJIIMUMHBI.
MarteMaTnyeckoe 0KUAAHUE U TUCIIEPCUs CIIyYaliHOW BEITUYHMHBI «YUCIIO YCIIEXOB
B CEpUU UCHbITaHUN bepHym.

[TonsTue o 3akoHe OonblIUX yKces. M3MepeHne BeposSTHOCTEN ¢ TOMOUIbIO
4yacToT. Ponb 1 3HaueHue 3aKkoHa OOJIbLIINX YHCEN B IPUPOJIE U OOILECTBE.

ILTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHUA
PABOYEU ITPOI'PAMMBI KYPCA (I1IO 'OJJAM OBYYEHMUS)

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca « BepOsITHOCTh M CTATUCTUKA» B
7-9 kiaccax xapakTepu3yrTCsl CICAYIOMUMU YMEHUSIMHU.

7 KIIACC

m Yurate uHbOpMaIMIO, NPEICTABICHHYI0 B TaOlWLax, Ha AUarpaMMmax;
NPEACTaBIATh JAaHHbIE B BUAE TaONMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

m OnucelBaTh W HHTEPIPETUPOBATH pPEAIbHBIE YHCJIOBBIE JIAHHBIE,
Mpe/ICTaBJICHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpaukax.

m lcnonp30Barh I ONMCAHUS JTaHHBIX CTATHCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(MeTHUecKoe, MeIuaHa, HauOoJsblliee W HaMMEHbIee 3HauyeHus,
pa3mMax.

m lIMeTp npencraBiieHUE O CIIy4YalHOM M3MEHUYMBOCTH Ha MPUMEpPaAxX LIEH,
(Gu3MYECKUX BEJIMYMH, aHTPONOMETPUYECKUX [IaHHBIX; UMETh IMPEACTABICHHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

8 KUIIACC

m l3BiekaTh U npeoOpa3oBbIBaTh MHPOPMAIIUIO, TTPEACTABICHHYIO B BHUJIC
Ta0uIl, JUarpamm, rpauKoB; MPEACTABISATh JaHHBIC B BHUJI€ TAOJIHUII, TUarpaMM,
rpaduKoB.

m OnuceiBaTh JAHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTeNeh: CPEeIHUX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).



m HaxoauTe 4acTOTHI YMCIIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPEeHUN U HaOJIOICHU.

m HaxoauTh BEpOSITHOCTH CITydalHBIX COOBITHI B OIBITaX, 3HAasl BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM UYHCJIE€ B OMNBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITHUSMH.

m Vcrions3oBaTh rpaduuecKue MOJICIIH: AEPEBO CAYYaHOTO SKCIIEPUMEHTA,
JarpaMMebl Jdiliepa, 4uciaoBas npsimasi.

m OnepupoBaTh TOHSATHUSIMHU: MHOXKECTBO, IOJMHOXECTBO; BBIMOJHSIThH
orepaluy HaJl MHOKECTBAMU: 00bEAMHEHUE, IEPECCUCHUE; TEPEUUCIISITH SJIEMEHTHI
MHOJKECTB; IPUMEHSATHh CBOMCTBA MHOKECTB.

m lcnons3oBath rpaduueckoe MpeacTaBICHUE MHOKECTB U CBSI3EH MEXKITY
HUMU ISl ONMCAHUA MPOLIECCOB U SIBIICHUM, B TOM YHUCJIE MPU PEIICHUU 3a7a4 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

9 KUIIACC

m 3Biekarb u mpeoOpa3oBbIBaTh HWH(MOpMAIKIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaONMI, IUarpamm, rpauKoB; MpPE/ICTABIATH
JTAaHHBIEC B BUE TaOIUI, 1UarpamMmm, rpaduKoB.

m Pemate 3a7aun OpraHM30BaHHBIM TEPeOOPOM BapUAHTOB, a TaKkKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

m licrions30BaTh onucaTebHbIE XapAKTEPUCTUKU ISl MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

m HaxouTh 4acTOThI 3HAYEHHI U 4aCTOThI COOBITHSA, B TOM YHUCJIE MOJIb3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOCHUH.

m HaxoauTth BEpOSTHOCTH CIy4allHBIX COOBITUN B U3YUEHHBIX OIBITaX, B TOM
YHUCJIE B OMbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUSIX
VCTIBITAHUU 10 TIEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyIu.

m liMeTp mnpeacTaBiieHHWE O CIIy4YallHOM BEJIMYMHE U O PaCIpPEACIICHUU
BEPOSITHOCTEN.

m lMMeTh mpencraBieHHE O 3aKOHE OOJIBIIMX YHUCENl KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHCET B
pUPOIE U OOIIECTRBE.

Kpurepuu oueHku no MareMaTuke

PexoMmenanuu no OoneHKe 3HaHUM M YMEHHUI yJalIuXcs M0 MaTEMATHKE.
Onupasich Ha 3T PEKOMEHJALNY, YUYUTENb OLIEHUBAET 3HAHUS U YMEHHUS yUaIIUXCs
C YU4E€TOM UX WHJUBUAYAJbHBIX OCOOCHHOCTEH.

1. ConmepxaHue U 00bEM MaTepuasa, IMOJJIEHKAIIEro IMPOBEPKE, OMpPEACIsIeTCs
nporpammoii. Ilpu mpoBepke yCBOEHUs MaTepHalia HYKHO BBISBIISITH IMOJIHOTY,
MPOYHOCTh YCBOEHUS yYAIIUMUCS TEOPUHU U YMEHHUS MPUMEHSTh €€ Ha IPAKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTYaIIUsX.

2. OcHOoBHBIMU (hOpMaMH TTPOBEPKU 3HAHUM U YMEHUHN y4alIuXcs M0 MaTeMaTHKe
SBJIAIOTCSL ~ TMHChbMEHHAs  KOHTpOJbHas  pabora W YCTHBIM  OmpocC.



HpI/I OLCHKC IMMCBbMCHHBIX MW YCTHBIX OTBCTOB YYHUTCIIb B IICPBYIO OYCPCIb
YUUTBIBACT IMOKA3aHHBIC YYallTUMHWCA 3HAHWUA U YMCHMUA. OHCHKa 3aBUCHUT TAKXKE OT
HaJIM4YMA U XapaKTepa HOFpeHIHOCTeﬁ, JOIIYIICHHBIX YUaIlIUMUCA.

3. Cpeau mNOTpemIHOCTEW BBIACIAIOTCA OIIMOKM W Henoderhl. [lorpemHocTs
CUMTAETCS] OLIMOKOM, €CJIM OHAa CBUJIETENIBCTBYET O TOM, YTO YYEHUK HE OBJalE
OCHOBHBIMU 3HAHMSIMU, YMEHUSIMH, yYKa3aHHBIMU B Iporpamme.
K HemoderaM OTHOCATCS TOTIPEIIHOCTH, CBHUJAETENIBCTBYIOIIAE O HEIOCTATOYHO
MOJIHOM WJIM HEJOCTAaTOYHO IMPOYHOM YCBOCHHH OCHOBHBIX 3HAHMI M YMEHHI WM
00 OTCYTCTBUU 3HAHUH, HE CUMTAIOIIMXCS B MpOrpaMMe OCHOBHbIMU. Hemouetamu
TAaKXE CUMUTAIOTCA: IMOTPEIIHOCTH, KOTOpPHIE HE IPUBENM K HMCKAXEHUIO CMBICIIA
NOJIy4YEHHOTO YYEHUKOM 3aJlaHHsl WM CIoco0a €ro BBINOJIHEHHUS;, HEAKKypaTHas
3alliCh; HEOpEeXHOE BBHIMOJIHEHHE dYepTeka. [paHuna MeXIy OmuOKaMu U
HEJ0UeTaMU SBJIIETCA B  HEKOTOpPOWM cTeneHu ycinoBHOM. Ilpm  omHmX
00CTOATENBCTBAX NONMYLICHHAS YYAIIUMHCS IOTPEIHOCTh MOXKET PACCMATPUBATHCS
yUUTEJIEM Kak OLIMOKa, B APYyroe BpeMs U MpHU JPYTHX OOCTOSTENbCTBAX — Kak
HEJI0YeT.

4. 3aganus Il YCTHOTO U IMHUCBMEHHOTO OIpOca YYalluXcs COCTOST U3
TEOPETUUYECKUX BOMPOCOB W 3aad. OTBET HA TEOPETUUYECKHI BOIMPOC CUMUTAETCSA
0€3yIpedHbIM, €CITU TI0 CBOEMY COACPKAHHIO TTOJTHOCTHIO COOTBETCTBYET BOMIPOCY,
COZICPKUT BCE HEOOXOMUMBIC TeopeTHdecKkrne (akThl 1 000CHOBAHHBIC BHIBOJBI, a
€r0 M3JI0KEHUE W MUChMEHHAS 3alMCh MATEMATHYECCKH TPAMOTHBI M OTJIMYAIOTCS
MOCTIEZIOBATEILHOCTRI0O W aKKypaTHOCTBhIO. Pemienne 3agadud  cuymTaeTcs
Oe3ympeyHbIM, €CJIM MPABUIBHO BHIOpAH CHOCOO pEIICHUs, CaMO pelIeHue
COMPOBOXKIACTCS HEOOXOAMMBIMH OOBSICHCHUSIMU, BEPHO BBITIOJIHCHBI HYXHBIC
BBIYHCIICHUSI W TIPEeoOpa3oBaHUsl, MOJYYeH BEPHBIM OTBET, MOCJIEAOBATEIHLHO U
aKKypaTHO 3aIllMCaHO peIIeHUE.

5. OreHka oTBeTa y4daierocsi pu yCTHOM U MHUCbMEHHOM OTPOCE TTPOBOJUTCS 10
nATUOAIIBHON CUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJIHA M3 OTMETOK: 1 (T10X0),
2 (HEeyAOBJIETBOPUTENBHO), 3 (YIOBIETBOPUTEIHHO), 4 (XOpOII110), 5 (OTJIIMYHO).

6. Yuutenb MOKET MOBBICUTH OTMCTKY 3a OpI/IFI/IHaJ'IBHBII\/'I OTBCT Ha BOIIPOC WA
OPUTHHAJIBHOC PCHICHHUC 3aJadu, KOTOPbLIC CBHIACTCILCTBYHOT O BBICOKOM
MAaTCMAaTUYCCKOM PAa3BUTHHU YHAIICTOCA; 3a PCIICHUC 0oJsee CIIOKHOU 3aJa4dyu HUJIn
OTBET Ha 0OoJiee CIOKHBIN BOIIPOC, NPCAIOKCHHBIC YydYalllCMyCAa AOINOJIHHUTCIIBHO
ITOCJIC BBIIIOJTHECHHU S UM SaJIaHI/Iﬁ.

OueHka NMUCbMEHHBIX KOHTPOJIBHBIX PA00T 00y4aomuXcs M0 MATEMATHKE

OTBeT OLICHUBAETCSI OTMETKOM «5», €Clu:

v’ paboTa BEIIOJIHEHA TOJTHOCTLIO;

v\ B JIOTMYECKUX PACCYKIECHHIX W OOOCHOBAHMM PEINEHHS HET IMPOOEIOB M
OIINOOK;



v/ B pelIeHHH HET apu(PMETHUECKUX OIMMOOK (BO3MOYKHA OJHA HETOYHOCTb,
OMHCKA, KOTOpasi HE SIBISETCA CJIEACTBUEM HE3HAHUS WIM HENOHMMAaHUs
y4eOHOro MaTepuania).

OTmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIydasx:

v/ paboTa BBIMOJHEHA TIOJHOCTBIO, HO OOOCHOBAaHMS INArOB  PEIICHUS
HEI0CTaTOYHBI;

v/ JIOMyIIEHBI OJ{HA ONMINOKA MJIM €CTh JBa-TPH HEI0UYETA B BBIKIAIKAX, PUCYHKAX,
yeprexxax wid rpadukax (eciu 3TU BUABI pabOT HE SIBISUIMCH CHEIHATbHBIM
00BEKTOM ITPOBEPKH).

OtMmeTKa «3» cTaBHUTCS, SCIIH:

v’ nomymieHo ©Oosiee OmHON oOmmMOKM WM Oojee ABYX-TPEX HEIOYETOB B
BBIKJIAQJIKaX, YepTekax wWiIM rpadukax, HO oOydaromuiics o0namaer
00s13aTeTbHBIMA YMEHHUSIMH T10 TIPOBEPSIEMOM TEMe.

OtMmeTKa «2» CTaBUTCS, €CIIU:

v/ JIONyIIEHbI CYIIECTBECHHBIC OIIMOKH, IOKA3aBIIHe, YTO OOydaroluiics He
o0nasaeT 00s3aTeabHBIMU YMEHUAMH 10 JAHHOW TEME B MOJIHON Mepe.

OuneHka yCTHBIX OTBETOB 00y4aroIMXcs 0 MaTeMaTHKe

OTBeT OLIEHUBAETCS OTMETKOM «5», €Clii yYEHHUK:

v/ TIOJIHO PACKpBUI COJCpKaHWe MaTepuaja B 00bEME, MNPEIyCMOTPEHHOM
IPOrpaMMoOil U yUeOHUKOM;

v’ U3JIOKHI MaTepHall TPAMOTHBIM S3bIKOM, TOYHO HCIOJIB3YSI MATEMATHIECKYIO

TEPMUHOJIOTMIO ¥ CUMBOJMKY, B  ONpEIEIEHHOW  JIOTMYECKOU

MOCJIEIOBATEIBHOCTH;

MIPABHJILHO BBITIOJIHUI PUCYHKH, YEPTEXKH, TPaHKH, COMYTCTBYIOIINE OTBETY;

MOKa3aJl yMEHUE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IPUMEpPaMHU,

IPUMEHATH €€ B HOBOW CUTYAIlMU MPY BHITIOJHEHUH MTPAKTUYECKOTO 3a/IaHuUs;

v’ TIPOJIEMOHCTPUPOBAJI 3HAHUE TCOPHH PaHEe M3yYEHHBIX COMYTCTBYIOLIUX TEM,
C()OPMUPOBAHHOCTh M YCTOMYMBOCTH HCIIOJIb3YEMBIX NPU OTBETE YMEHUH U
HaBBIKOB;

v/ OTBEYasl CaMOCTOSTEBHO, 63 HABOISIIMX BOIPOCOB YUHUTEIIS;

v’ BO3MO’KHBI OJIHA — JIBEC HETOYHOCTH ITPH OCBEIIEHUH BTOPOCTENIEHHBIX BOIIPOCOB
WIN B BBIKJIQJIKaX, KOTOPbIE YUEHHUK JIETKO UCIIPABUJI TOCTIE 3aMEUaHUs yUUTEIS.

OTBeT OlleHUBaeTCs OTMETKOMN «4», €CIIU y0BIETBOPSAET B OCHOBHOM TPeOOBaHUSIM

Ha OLICHKY «5», HO MPU 3TOM UMEET OJUH U3 HEJOCTATKOB:

v B WBIOXEHWUHM JONMyIICHBI HeOOJbIIMEe TPOOebl, HE  HCKa3WBIIHE
MaTeMaTU4YeCKOe COJIepKaHUE OTBETA;

v/ JOTyIIeHbl OAWH-IBA HEI0YETAa NPU OCBEIIEHHH OCHOBHOTO COJCPIKAHMS
OTBETA, UCIPABJICHHBIE TOCIIE 3aMEUaHUs YUUTEIS;

v’ nomymieHsl ommOKa WM 0Oojiee  ABYX HENOYETOB TMPH  OCBEIICHHU
BTOPOCTENCHHBIX BOMPOCOB WJIM B BBIKJIAJAKaX, JIETKO MCIIPABJICHHBIE IOCIE
3aMeUyaHUs yUUTes.

OtmeTKka «3» CTaBUTCA B CIEAYIOIINX CIydasx:

v/ HENOJIHO pacKphiTO COJAEpIKaHWEe Marepuaiga (Comep)KaHhe H3JI0KEHO
(¢parmeHTapHO, HE BCEria MOCIe0BaTeNbHO), HO MTOKa3aHO o0liee NOHNMaHue
BOIpOCAa M MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTaTOYHbIE JJIsi YCBOEHUS

<L



mporpaMMHOTO Martepuaina (ompeneneHbl «TpeboBaHHS K MaTEeMaTUYECKON
MOJITOTOBKE 00YUYAIOIIUXCS» B HACTOAIIEH MpOrpaMMe 1Mo MaTeMaTuKe);

v\ UMENNCh  3aTPyJHEHWS WM  JONYIICHBl OIMMOKA B  ONpEIEICHHN
MaTeMaTHYECKON TEPMUHOJIOTUH, YePTEKAX, BHIKIAIKAX, UCTIPABICHHBIC MTOCIIS
HECKOJIbKMX HaBOJSAIIUX BOMIPOCOB YUHTEIIS;

v YyUEHHK HE CHOpPaBWICS C NPUMEHCHHEM TEOPHH B HOBOW CHTYyalliH IIpH
BBITIOJTHCHUH TPAKTUYECKOTO 3aJIaHUs, HO BBIMOJIHIII 33/IaHUsI 005S3aTEIHHOTO
YPOBHSI CIIOKHOCTH TI0 TAaHHOHW TEME;

v Opd  JOCTaTOYHOM  3HAHHHM  TEOPETHYECKOTO  MaTepuaia  BbISBICHA
HEJ0CTaToOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHM U HaBBIKOB.

OtmeTKa «2» CTaBUTCS B CICTYIONINX CIydasX:

v/ He PacKpBITO OCHOBHOE COJIEpKaHNE yu4eOHOrO MaTepraa;

v 00Hapy>XeHO HE3HAHWE YYCHHMKOM OOJNbIIed WM Hanbojiee BaXKHOM dYacTH
y4eOHOTO MaTepHaa;

v’ JomymieHsl OMMOKM B ONPEICICHHH IOHSATHH, NPH  HCIOJb30BaHHU
MaTEMaTUYECKON TEPMHUHOJIOTHH, B PUCYHKaX, 4yepTekax Wiu rpaduxax, B
BBIKJIAJIKaX, KOTOPBIE HE UCIIPABIICHBI MOCJIE HECKOJIBKUX HABOJSIIIUX BOIPOCOB
YUUTETIS.

O0mas kiaccupukanus omMOOK.

[Ipu ouieHKEe 3HAHMI, YMEHUN U HABBIKOB OOYYaIOIIMUXCS CIEAYET YUYUTHIBATh BCE

omnOKkH (rpyOble U HErpyObI€) U HEAOUYETHI.

I py6vivu cCAUTAIOTCS OLTUOKH:

" HE3HAHUE OMPENCJICHUS OCHOBHBIX TIOHSTHH, 3aKOHOB, MPaBUJ, OCHOBHBIX
MOJOXKEHUN  Teopuu, He3HaHue (GopMmyJs, OOIIENPUHITBIX  CHUMBOJIOB
0003HAYEHUS BEJIMYUH, CIUHUI] UX U3MEPCHHUS;

" HE3HAaHWE HAMMEHOBAHWI €AUHULl U3MEPEHUS,

" HEYMEHHE BbIICINUTH B OTBETE IT1aBHOE;

" HEyMEHHE NPUMEHATh 3HAHUS, AITOPUTMBI I PELICHUS 3a1aY;

" HEyMEHHE JIeNIaTh BBIBOABI U 0000IIeHNUS;

" HEyMEHHE YUTaTh U CTPOUTH IPpaPUKU;

" HEyMEHHE MOJb30BAThCS MEPBOUCTOYHUKAMU, YUSOHUKOM U CIIPABOYHUKAMU;

" [OTEps KOPHS WM COXPAHEHUE MTOCTOPOHHETO KOPHSI;

= oTOpachiBaHuE 0€3 00BSICHEHUS OJTHOTO U3 KOPHEH;

" BBIYUCIUTEIbHBIC OIIMOKHU, €CJIU OHU HE SIBJISTFOTCS OMUCKOM;

" JIOTUYECKHUE OIINOKHU.

K neepybvim ommbkam OTHOCSITCS:

" HETOYHOCTh (HOPMYIHMPOBOK, OMPEICICHUM, MOHITUH, TEOpUM, BBI3BAaHHOU
HETOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OINPEAEIIEMOr0 TMOHATHUS WU
3aMEHOM OJIHOTO — JIBYX U3 3THX MPU3HAKOB BTOPOCTEIIEHHBIMU;

" HETOYHOCTH Tpaduka;

" HEpaluUOHAIBHBIA METOJl PEUIEHUs 3aJaYd WM HEJOCTATOYHO MPOAYMaHHBII
IJIaH OTBETa (HapyIlIEHHE JIOTMKU, MOJAMEHA OT/IEJIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEINEHHBIMH );

" HEyMEHHE pelaTh 33Jja4M U BBIMOIHATE 33JJaHUS B OOIIEM BHUJIC.



Heoouémamu sBnaroTcs:
" HepalMOoHaJIbHbIE MPUEMBI BEIUUCIEHUN U PeoOpa3oBaHul;
" HeOpeKHOE BBHIMOJIHEHUE 3allUCe, YepTexeH, cXxeM, rpauKoB.

HNTorosasi onieHKa 3HAHUM, YMEHU M HABBIKOB.

1) 3a TpuMecTp W 3a roja 3HAHWSA, YMEHHUS W HABBIKM YYaIllMXCS MO MaTECMaTHKE
OLICHUBAIOTCS CPEIHUM OaJlJIOM OIICHOK, BHICTABJICHHBIX B 3JICKTPOHHOM JKypHAJIC.
2) OCHOBaHHMEM JIJIsl BHICTABJICHUS UTOTOBOM OLICHKH 3HAHWUW CIY)KaT PE3yJIbTAThI
HAOJTIOJICHUST yUUTENs 3a IMOBCEJIHEBHOH pabOTOWM YYEHHKOB, YCTHOTO OITpPOCa,
TEKYIIMX W HWTOTOBBIX KOHTPOJBHBIX paboT. OgHAKO, TOCICIHUM MPUIAAETCS
HauOOJIbIIIEE 3HAUEHHUE.

3) Ilpu BBICTaBJIICHUH UTOTOBOW OIICHKH YIUTHIBACTCS KaK YPOBEHb TCOPETUICCKHIX
3HaHWU YYCHHKA, TaK W OBJIQJICHUC MM MPAKTHYSCKUMHU YMEHHUSIMHU W HaBBIKAMHU.
HToroBast OTMETKA BBICTABJISICTCS 110 COCTOSTHUIO 3HAHUI HA KOHEII 3Tara 00ydJeHuUs
C y4€ToM TeKyIux OTMeTOK. OJIHAKO YUYEHHMKY HE MOJXKET OBITh BBICTaBJICHA
[IOJIOXKUTEIbHAS UTOTOBAsI OL[EHKA [10 MATEMATHKE, €CJIN BCE MIIA OOJIBIIUHCTBO €TI0
TEKYIIUX OO0YyYaromuX W KOHTPOJBHBIX pa0dOT, a TaKKe HUTOTOBas KOHTPOJbHAs
paboTa OIlCHEHB KaK HEYJIOBJICTBOPUTEIbHBIC, XOTS €ro YCTHBIC OTBETHI
OLIEHUBAIUCH ITOJOKUTEILHO.



