MMHUCTEPCTBO ITPOCBENIEHM S POCCUMCKOM OEJIEPALIMN
MunucrepcTBO 00111eT0 U podeccuoHanbHOr0 00pa3zoBanus PocToBckoit obmacTu
VYnpasnenue o6pazoBanusi PocroBa-na-/{ony

MAOY «Jlumeit Ne 11»
«Paccmompenoy «Coznacoeano» «Ymeeporcoeno»
Ha 3acefanuu MO Ha 3aceanuu HMC | Tupekrop MAOY «Jlureid Nel1»
[IpoTtokoi Ne 1 [Iporokon Ne 1 Iloraryesa B.O.
ot 12.08.2024 ot 27.08.2024 ITpuka3 Ne 445 ot 31.08.2024
[Ipencenarens MO IIpencenarenms HMC
Haiina T.B. Maiibopona T.A.
PABOYAS ITIPOI'PAMMA
(benepampuas)
MATEMATHKA
(npeomem)

Yuurean: YBapoBckuii Asiekcanap IlaBioBua

Kuaacc: 5-A

KosauvecTBO 4acoB, 3a KOTOpoe peanusyercs pabodas mporpamma: 165 gacos.

3aron 1 yeTBepTh | 2 yeTBEpPTH | 3 YeTBEPTH | 4 YETBEPTh Bcero
Bcero 40 39 53 33 165
KonrtponbHbie 3 2 4 2 11
paboThI
[IpoekTbl - 2 2 - 4

PocroB-na-/lony

2024 — 2025 y4eOHbIii TOJ




MHCTUTYT CTPATETMI
PASBUTINA OBPA3ZOBAHN/I

denepanbHoe rocygapcTBeHHoe
OIOOYXKETHOE Hay4YHOe yupexkaeHune

OEJ/IEPAJIbHASA PABOYAS ITPOT'PAMMA
OCHOBHOI'O OBHIEI'O ObPA3OBAHINA

MATEMATHUKA

(0a30BbIN YPOBEHD)

Anst 5 knaccoB obpasoBaTeribHbIX OpraHM3aunn

Mocksa
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OenepanpHas pabodas mporpaMma mo ydyeOHOMY mpeamery «MaremaTHKay
(6a3zoBbINt  ypoBeHb) (mpeamerHass obOsacTh «Marematuka U uH(DOpMaTHKay) (manee
COOTBETCTBEHHO — IIporpamMma o MareMaThKe, MaTeMaTrKa) BKII0YAET MOSICHUTEIIbHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIAaHHPyEeMbIe pPe3yJabTaThl OCBOCHHUS MPOTPAMMBbI
0 MaTeMaTHKe, TeMaTUYeCKOe MJIaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremMaruke s oOydaromuxcs 5-9 kjmaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B mporpamMmme 1o MaTeMaTUKE YYTEHBI UJECU U TOJOKECHUSA
KoHnenmuu pa3BuTus MaTeMaTideckoro oopaszoBanus B Poccuiickoit deneparum.

[IpenmeToM MaTeMaTUKH SBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPhI HAIIIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE OTHOLIEHUA (OT MPOCTEUIIUX,
YCBaMBAE€MbBIX B HEMOCPEACTBEHHOM ONBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUUISL Pa3BUTHUSL HAYYHBIX M MIPUKIIAHBIX Ujel). MaTeMatuueckue 3HaHus 00eCIeunBaioT
MMOHUMAHUE TPUHLHUIIOB YCTPOMCTBA M MCHOJIb30BAHHUS COBPEMEHHOM TEXHUKH,
BOCIIPDUATHE W HWHTEPIPETAUMIO COLUHUAIBHOW, HKOHOMHYECKOW, IOJIUTHYECKOU
nH(popMaliK, MAlOT BO3MOXXHOCTH BBIMIOJIHATH PAcu€Thl U COCTABJISTH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH POPMYJIbI, BIAJIETh MPAKTHYECKUMU MPUEMAMH T€OMETPUY €CKIX
WU3MEPEHUN M TMOCTPOCHUM, YWTaTh MH(OpPMAIIMIO, MPEICTABICHHYIO B BHJE TaOIMII,
auarpaMM U rpadUKOB, JKUTh B YCJIOBHUSIX HEOMPEACTIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenne marematuku (QopMUpyeT y OOydYarOUIUXCsi MaTEeMaTHYEeCKUM CTUIIh
MBIIIUICHUS, TPOSBIISIONINICS B ONMpeIeEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TAKHUE MPUEMBI W METOAbl MBIIUICHUS, KAK WHIAYKOUS W JEeIYKIUs,
000011IeHNEe ¥ KOHKpETH3alusl, aHaJIu3 U CUHTE3, KIacCUPUKaLUs U CUCTeMaTU3alus,
abcTtparupoBaHue 1 aHajgorus. OObEeKThl MAaTEMAaTHYECKUX YMO3AKIFOUEHUN, TIPaBUiIa UX
KOHCTPYHUPOBAHUSI PACKPBHIBAIOT MEXAHHW3M JIOTUYECKHX TOCTPOEHUH, CIIOCOOCTBYIOT
BbIpa0OTKE yMEHUs (POpMYIHUpPOBaTh, OOOCHOBBIBATH W JOKA3bIBaTh CYXKIEHHUS, TEM
caMblM PAa3BUBAIOT JIOTHYECKOE MbllieHUue. M3ydeHue MareMaTukd OOeCredrBacT
dbopMupoBaHUE ANTOPUTMUYECKONH KOMIIOHCHTHI MBIIIUICHUS W BOCIHATAHWE YMEHHM
JNEUCTBOBaTh MO 33J[aHHBIM  alrOPUTMAaM, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTpYHpOBaTh HOBbIE. B mporiecce pelenus 3a1a4 — OCHOBOW yueOHOM 1eITeTbHOCTH
Ha YpPOKax MaT€MaTUKH — Pa3BUBAIOTCS TBOPUECKAS U MPUKJIIAHAS CTOPOHBI MBIIILICHUS.

OOyyeHue maremaTuke Aa€T BO3MOXKHOCTH Pa3BUBATh y 00YYalOIIUXCS TOYHYIO,
palMoOHAILHYI0O M MH(POPMATUBHYIO peYb, YMEHHE OTOMpATh HamOoJiee MOAXOISIINE
S3BIKOBBIE, CUMBOJIMUECKHUE, TpapUUecKhe CpeACTBa [JIsl BBIPAKECHHUS CYXICHUU U
HAIJISTHOTO UX IIPEACTaBIICHUS.

[Ipy u3ydeHHM MaTEeMaTUKH OCYIIECTBIAETCS OOIIee 3HAKOMCTBO C METOJAMHU
MO3HAHUS JEUCTBUTEIIBHOCTH, MPEJICTABICHUSIMHU O MPEAMETE U METONAX MAaTEMaTHKH,
WX OTIIMIUH OT METOJIOB IPYTMX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTEMAaTUKH JIJI1 PEIICHUS] HAYYHBIX W NPUKJIaJAHBIX 3a7a4.
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[TpuopureTHBIMH LIETSIMU O0YUEHHSI MaTeMaTUKe B 5—9 Kiiaccax sSIBISIOTCS:

dopMUpOBaHUE LEHTPAIBHBIX MAaTEMaTHYECKUX TOHATUN (YMCIO, BEIUYHHA,
reomeTpuyeckas (urypa, NnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIEUMBAIOLIUX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMATUYECKOr0 00pa30BaHus 00yJaroluxcs;

NOJBEACHUE OOYyJalOUIMXCSd Ha JOCTYMHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYKAIOLEro MUpa, MOHUMAHUE MAaTEeMaTUKU KaK 4acTH
o011el KyIbTYphl 4EI0BEUECTBA,;

pa3BUTHE WHTEIUVIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH O0Oydarommxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUIHOCTH MBIIIICHHUS,
WHTEpeca K U3y4EeHUIO0 MaTEMaTHKH;

dopmupoBaHue (PYHKIIMOHAIBHONH MaTeMaTUYeCKOW TI'PaMOTHOCTH: yMEHHUSA
pacrio3HaBaTh MPOSBICHUS MAaTEMaTHUYECKUX MOHSATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH
B pEAIbHBIX JKU3HEHHBIX CUTYyAlMSIX W TpPU H3YyYCHHH APYruX y4eOHBIX MPEAMETOB,
IPOSIBJICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBaTh KX Ha SA3BIKE
MaTeMaTUKd M CO3[aBaTb MaTeMAaTUYECKUE MOJENIM, IPUMEHATh OCBOCHHBIN
MaTeMaTUYECKUW ammapar JJisi  pelieHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3aj]ad,
UHTEPIPETUPOBATH U OLIEHUBATh MOJyYEHHBIE PE3YJIbTATHI.

OCHOBHbIE JTUHHUH COJIEPKaHUs POrpaMMBbl II0 MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIUHUCIEHUS», «Anredpa» («Anredpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBaY), « DyHKIHUW», «I'eomeTpus» («I'eomeTpuyeckue GUrypsl U UX CBONCTBaY,
«3MepeHne TEOMETPUYECKHX BeTUYHH»), «BepoarHocth u cratuctukay. [laHHbIC
JVHUM PAa3BUBAIOTCS MapaljiesIbHO, KaKJasih B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM,
OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTAaKTE U B3aUMOJCHCTBHH.

CopneprkaHue MporpaMMbl IO MaTeMaTHKE, paclpeAenEéHHoe Mo TogaM O0y4YeHHUs,
CTPYKTYPHUPOBAHO TakWM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIUIHAILHBIM
BolpocaM  oOydJaromuecs: — oOpallajnch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaTEeMaTUYECKUMH TOHATUSIMU W HABbIKAMHU OCYIIECTBISUIOCH IOCJIENOBATEIbHO U
IOCTYNATEIbHO, C COOJIOJICHHEM IPUHLMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUs
BKJIIOYAJINCh B OOLIyH0 CHUCTEMY MaTeMAaTUYECKUX NPECTaBICHUNA OOydaroumxcs,
pacmupsis U yrayonsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTtemaruka SBISETCS 005S3aTEIbHBIM y4ECOHBIM
MpPEeAMETOM Ha YpPOBHE OCHOBHOro oOiero odpazoBanus. B 5-9 knaccax maremaruka
TPaTUIIMOHHO U3YJaeTCs B paMKax CIEIYIOMINX YUeOHBIX KypCOB: B 5S—6 Kilaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKJIIOYas 3JIEMEHThI CTATUCTUKU U
Teopun BeposiTHocTel) u «l'eomerpusi». Ilporpammoil mo MaremMaTHKE BBOAMUTCS
CaMOCTOSATEIIbHBINA yueOHbIN Kypc «BeposTHOCTh U CTATUCTUKAY.

OO1iee 4YUCIIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHUS MaTeMaTuku (0a30BbIii
YPOBEHb) HAa YpPOBHE OCHOBHOrO oOuiero ooOpazoBaHus, — 952 waca: B 5 kiacce —
170 gacoB (5 yacoB B Henento), B 6 kinacce — 170 yacoB (5 yacoB B Hellem0), B 7 KJacce —
204 daca (6 yacoB B Henenmo), B 8 kiacce — 204 yaca (6 yacoB B Hezelnmo), B 9 kiacce —
204 yaca (6 4yacoB B HEIEIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yueHne mareMaTUKU Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHWs HAMpaBICHO
Ha JIOCTIDKCHHE OOYYaroNIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB OCBOCHUS YU€OHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOCHHS  IPOrpaMMbl IO  MAaTEMATHKE
XapaKTEpU3yHOTC:

1) naTpuoTHYECKO€e BOCIUTAHME:

NpOSIBIEHUEM HMHTEpeca K MPOILJIOMY M HACTOSALIEMY POCCHMCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JTOCTH)KEHHUSM POCCHMCKUX MAaTEeMaTUKOB U POCCHICKOMN
MaTeMaTHYeCKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTMKEHUN B JAPYTUX HAyKax U
NPUKJIAJHBIX cPepax;

2) Tpa’kIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpaKIaHHA U pean3alliy ero Mpas,
MpEJICTaBIICHUEM O MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYD, SABJICHUMN, IPOLIETYP TPaXAAHCKOTr0 001ecTBa (HAlIprUMeEp, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKICHHIO ATHYCCKHX TIPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTIKCHUM HAyKHd, OCO3HAHWEM BaXHOCTH MOPATbHO-ITHYECKHUX
TIPUHITUIIOB B ICITEILHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHHE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacTUE B PCIICHHHM TMPAKTHYCCKUX  33/1a4
MaTeMaTHYeCKOW  HAMpPaBICHHOCTH, OCO3HAHHEM  BaXXHOCTH  MaTEMaTHYeCKOro
00pa3oBaHUsi HAa TPOTSDKEHUM BCeW JKU3HM ISl YCMEIIHOW MpodeccHoHaTbHOM
JEATEIBHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHHUI, OCO3HAHHBIM BBHIOOPOM |
MIOCTPOCHUEM HH/IMBUAYaJbHOW TPAECKTOPUH OOpa30BaHHMsS W JKU3HCHHBIX IUIaHOB
C y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) ICTETHICCKOC BOCIIMTAHHC:

CITOCOOHOCTBIO K O9MOIUMOHAJIBHOMY )51 ICTCTUICCKOMY BOCIIPpHUATHUIO
MaTCMaTHICCKHUX O6’b€KTOB, 3ajaa4, pemeHHﬁ, paCCY)KI[eHI/II;'I, YMCHHUIO BHIACTDH
MATCMATHYCCKUC 3aKOHOMCPHOCTH B HCKYCCTBC;

5) HeHHOCTH HAYYHOT O TO3HAHMA:

OpHMEHTAIIMEN B ICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUHBIX IPEICTaBICHHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKa, MPUPOABI W  OOIIECTBa,
NOHUMaHHEM MaTEMaTHYECKON HAYKH Kak c(epbl YeJ0BEUECKON AEATEIHOCTH, STAloB
e€ pasBUTHUS W 3HAYUMOCTH [UIA Pa3BUTHS I[MBUJIM3AIIMH, OBIAJCHHEM S3BIKOM
MaTeMaTHKA W MaTeMaTHYeCKOW KyJIbTypo KaK CpEICTBOM IIO3HAHUS MHDA,

6
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OBJIaACHHUCM HpOCTefIIHHMPI HaBbIKaMH HCCJ'IGI[OB&TCHI)CKOﬁ ACATCIBbHOCTH,

6) pusuueckoe BocmuTaHue, (GOpPMHUPOBAHME  KYJIbBTYPbl  3/I0POBbS W
3MOLHMOHAIBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO ITPUMEHSTh MaTEMATUYECKUE 3HAHKUS B HHTEPECAX CBOETO 310POBb4,
BEJICHUSI 3JI0pOBOro o0pa3a *U3HHM (310pOBOE MHUTaHWE, COATaHCUPOBAHHBIA PEKUM
3aHATHI U OTAbIXA, PEryJIsipHas pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHUEM CBOEro MpaBa Ha OMMOKY M TaKOro e MpaBa JIpYyroro
YEJIOBEKa;

7) KOJIOrHYeCKOoe BOCIIUTAHME:

OpHeHTalMell Ha IPUMCHEHHE MaTEMaTHYEeCKUX 3HAHWU U1 PElICHHs 3a1ad
B 00JIACTH COXPAHHOCTH OKPY)KAOIICH CPelibl, MIIAHUPOBAHUS MTOCTYIIKOB M OL[CHKH HX
BO3MOKHBIX TOCIEACTBHU JUI OKPYXKAIOMICH Cpeabl, OCO3HAHHEM TIJI00aJbHOTO
XapakTepa 3KOJIOTHYECKUX MPOOJIEM | MyTeH UX PEIICHHMS;

8) ananTanusi K M3MEHSIOIIUMCS YCJIOBUSIM COMUATBHOI M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JIEVCTBUSAM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOE1 KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO AECATEIbHOCTb, B TOM YHCIIE YMEHUE
YUUTBCS Y APYTUX JIOEH, MPUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIEC 3HAHUA,
HAaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HaHHI, B TOM 4Hcie (pOpMynupoBaTh
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUIX, B TOM YHCIIE PaHee HE U3BECTHBIX,
0CO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IIaHUPOBaTh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO KaK BbI30B, TPEOYIONINNA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U AeicTBus, (GOpMyIHpPOBATH U OLICHUBATh PUCKU U NOCIEACTBUS, (DOPMUPOBATH OTIbIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe 0CBOCHHUS IPOTrpaMMBbI [0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOI'O 00IIIEro
oOpa3oBanusi y oOydaromierocs Oyayr copmMupoBaHbl METanpeaMETHBIC PE3yIbTaThl,
XapaKTEePHU3YIOIIHECs OBJIaJICHUEM YHHBEPCAJIbHBIMU ITO3HABATEIBHBIMU JCHCTBHSIMH,
YHUBEPCAIbHBIMH ~ KOMMYHHKATHBHBIMHA ~ JICHCTBHSIMH W YHHBEPCAJTbHBIMH
PETYISATUBHBIMH JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeiicTBUS:

BBISIBIIATh W XAPAKTEPHU30BaTh CYIIECTBCHHBIC TMPHU3HAKKM MaTEMaTHYECKUX
O00OBEKTOB, TMOHATUMN, OTHOIICHHN MEXIY IMOHATHAMH, (POPMYIHUPOBATH OIPEICICHUS
MOHSATUM, YCTAaHABIWBATh CYIIECTBEHHBI MNpHU3HAK KiIacCU(HUKAIMKM, OCHOBAHUS
J71s1 0000IIIEHUS U CpaBHEHUSI, KPUTEPUH TIPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYIMPOBATH U MPEOOPA30BHIBAThH CYKACHUS: YTBEPIUTEIIHHBIC
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U OTpUIIATEIbHbBIC, €IUHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBIIBIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM W IPOTHUBOPEUMS
B (akrax, [aHHbIX, HAONIONECHHUSIX U YTBEPXKICHHUSX, MpeIaraTb KpUTEPHUH
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIFOUEHNUM, YMO3aKJIIOUEHUN 110 aHAJIOTUH;

pa3dupaTh  JI0Ka3aTeIbCTBA MATEMaTUYECKUX  YTBEPXKACHUM  (ImpsMble |
OT MPOTHBHOr0), MPOBOJUTH  CAMOCTOSTENBHO  HECIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpAaMBaTh AapryMEHTAIMIO, IPUBOAMUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CrOCO0 pelleHns yueOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHus, BbIOMpaTh Haubosee MOAXOMAIINNA C YYETOM CAMOCTOSITEIBbHO BBIJIEIEHHBIX
KPUTEPHEB).

Ba3oBble nceiienoBaTeIbCKE AeHCTBHS

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCIbCKHA HWHCTPYMCHT TIO3HAHUS,
(bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIINE ITPOTUBOPEUHE, ITPOOJIEMY, CAMOCTOSATEIHHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (JOPMHUPOBATH THUIOTE3Yy, apryMEHTHPOBATH CBOIO
MIO3HIUI0, MHCHUE,

MTPOBOAUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY TIJIaHY HECIIOKHBIA YKCIICPUMEHT,
HEeOOJIbIIIOE UCCIIEIOBAHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTE MaTEMaTUUYECKOTO O0BEKTA,
3aBUCUMOCTEN 00BHEKTOB MEXKAY COOOI;

CaMOCTOSITETLHO  (POpMYIIUPOBaTh OOOOIIEHWS W BBIBOALI MO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, MCCIEIOBAHMS, OIEHUBATh JIOCTOBEPHOCTH IOJYyUYCHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIIICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TaKKe BBIJIBHIaTh
MIPETONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh  HEOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIMH,  JaHHBIX,
HEOOXOUMBIX JIJISl pEIICHUS 3a/1a4u;

BBIOMpaTh,  AHANU3UPOBATh,  CHUCTEMATU3UPOBATH W  HHTEPHPETUPOBATH
uH(}OPMAITNIO Pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

BbIOMpaTh (OpMy NpencTaBlieHUs UHPOPMAIMU U WUIIOCTPUPOBATH pEIllaeMbie
3aJ]a4¥ CXEMaMH, TMarpaMMamMu, HHOU rpaduKkoil 1 X KOMOMHAIUSMU;

OLICHMBATh HAJE&KHOCTh MHMOPMAIIUU 110 KPUTEPHUSIM, TPEIJI0KECHHBIM YUUTEIEeM
Wi cHOPMYIHUPOBAHHBIM CaAMOCTOSITEIBHO.

KoMMyHuKaTHMBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPUHMMATh U (DOPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C YCIOBUSMH U
LEJIAMHM OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
Y IMCbMEHHBIX TEKCTAX, 1aBaTh MOACHEHUs 110 X0y PELIEHU 3aa4l, KOMMEHTHPOBATh
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IIOJIYYEHHBIN PE3yNbTaT;

B XOA€ OOCYXIEHUs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pPelIaeMoil 3a7auM, BbICKa3bIBaTh MJEH, HALIEJICHHbIE HA MOUCK pElIeHUS,
COIMOCTABJATh CBOM CYXKACHHS C CYXICHHSIMH JAPYTUX YYacCTHHUKOB JIMAJora,
OOHapyXUBaTh Pa3jIMYUe U CXOJICTBO MO3ULMH, B KOPPEKTHOU (hopme (popmynupoBaTh
pa3Horjacus, CBOM BO3PaKECHMUS;

OPEJICTABIATh PE3YyNbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, HCCIEA0BAHMUS,
MPOEKTa, CaMOCTOATENbHO BBIOUpaTh (OpMAT BBICTYIUIEHUS C Y4ETOM 3ajaad
Mpe3eHTAIMU U 0OCOOEHHOCTEN ayaAUTOPHH;

MOHKMMATh U UCIIOJIb30BaTh MPEUMYILIECTBAa KOMAaHHON 1 MHIUBUAYAIbHON paboThI
IPU pelIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

NPUHUMATh [eJlb COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATH OPraHHU3ALUIO
COBMECTHOW pabOThl, pacHpeeNiaTh BUABI pPadOT, 10rOBapuBaThCs, 00CYKAaTh MPOIECC
U pe3yabTaT paboThl, 00001MaTh MHCHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIMIOBBIX (Popmax paboTel (0O0CYXkaAeHHS, OOMEH MHEHUSMH,
MO3IOBbIE€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOKO YaCTh Pa00OThI U KOOPAUHUPOBATH CBOU
JEUCTBUS C IPYTMMH YWICHaMH KOMaH/bl, OLIEHUBATh KAYECTBO CBOEr0 BKJIaJa B OOUIUI
OPOAYKT MO KPUTEPHAM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM DPEIICHUS 3a/layu (WM €ro 4acTh),
BBIOMpATh CMOCO0 perieHusT ¢ Y4ETOM HMMEIOIUXCS PECYpPcOoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHUAHTHI PEHICHHH C Y4ETOM
HOBOU HH(OpMaIUH.

CaMOKOHTPOJIB:

BJIAJ€Th CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJSA Ipoliecca M pe3yibTara
peLIeHNs] MaTEMATUYECKOM 3a7a4H;

MPENBUAETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IpPH PEIICHUH 33]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJibTaTa MAESITEIbHOCTH IIOCTAaBJICHHOM ILEau U
YCIOBUSIM, OOBACHATH NPUYUHBI JOCTHKEHUS WIM HEIOCTHXKEHHS LIE€TIH, HAXOAWUTh
OUIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSI MPOrpPaMMbl MO MATEMATHKE MPEIACTABIICHBI
0 rojiaM OOyUEHHUS B CJICYIOIINX pa3jiesiax MporpaMMbl B paMKax OTJEIbHBIX YYE€OHBIX
KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7—9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTUKAY.
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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 56 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

[IproputeTHBIMU LIETSIMU O0YUEHHsI MaTeMaTUKe B 5—6 Kilaccax sSIBISIOTCA:

OpOAOHKEHUE (OPMUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKHX MOHSTHHI (YHUCIO,
BEJIMYMHA, TreoMeTpuueckas ¢urypa), o00ecneunBarOIuX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4arOUXCS;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEJIBbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHH, HHTEpeca K H3yYEHUIO
MaTeMaTUKH;

NOJIBe/ICHHE OOy4YaloIMUXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOI[ero MUpa;

dbopmupoBanue GYHKIMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHUs
pacrno3HaBaTh MAaT€MAaTHYECKHME OOBEKTHl B PpPEATBHBIX JKU3HEHHBIX CHTYalUsX,
MIPUMEHSTh OCBOEHHBIE YMEHUSA I PEUICHUsS NPAKTUKO-OPUEHTUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATh TOTYYEHHBIE PE3YJIbTaTbl M OLEHUBATh KX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUH.

OCHOBHBIE JIMHHM COAEP/KAHMS Kypca MareMaruku B 5—6 Kkjaccax —
apupMeTnyeckass U TeOMETpUYecKas, KOTOpbIE pPa3BUBAIOTCSA MapajlIeNbHO, KaKJas
B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OJHA OT JPYIrOW,
a B TECHOM KOHTaKT€ M B3aUMOJEHCTBHH. Tarkke B Kypce€ MaTeMaTHKH IMPOUCXOIUT
3HAaKOMCTBO C AJIEMEHTAMH aJIre€Opbl U OMUCATEIbHOU CTaTUCTUKHU.

W3yuenue apupmMeTHUecKoro Marepuaja HAuMHAETCS CO CHCTeMaTH3alluu |
Pa3BUTHS 3HAHUI O HATYpalIbHBIX YUCIAX, OJYYCHHBIX HA YPOBHE HAYAJILHOTO OOILIEr0
oOpazoBanusi. Ilpyu 3TOM COBEpPILIEHCTBOBAHUE BBIYUCIUTEIILHOM TEXHUKH U
dbopMupoBaHHE HOBBIX TEOPETHMUECKUX 3HAHUM  COYeTaeTcsi C  pa3BUTUEM
BBIUHMCIIUTENbHOW KYJIbTYpPhl, B YAaCTHOCTH C OOyYE€HHEM MPOCTEHIINM MpuéMam
NPUKUJIKH W OLUEHKH pEe3yJbTaTOB BbIYMCICHUI. M3ydeHHe HaTypajgbHBIX YHCEN
MIPOJIOJKAETCS B 6 KJlacce 3HAKOMCTBOM C HAYaJIbHBIMU MTOHATHUSIMU TEOPUH JIETUMOCTH.

Hauano uzyuyenust 0OObIKHOBEHHBIX U JACCATUYHBIX APOOEH OTHECEHO K 5 Ki1accy. ITo
NIEPBBIN ATAI B OCBOCHUH JPOOEii, KOr/aa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMH,
NOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX Ip0o0Oeii B MOIHOM 00BEME
IPEIIIECTBYET M3YYEHUIO JECATHUYHBIX IpOOEH, YTO LENecOO00pa3sHO ¢ TOYKH 3PEHUs
JIOTUKH M3JI0’KEHUS YMCIOBOM JIMHUM, KOrJa NpaBWiIa JEUCTBUI C JECATUYHBIMHU
IpoOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMM aITOPUTMAaMU BBIIIOJHEHUS AEHCTBUN
C OOBIKHOBEHHBIMU JApOOSMHU. 3HAKOMCTBO C JE€CATUYHBIMU JPOOSIMU pPACHIUPUT
BO3MOKHOCTH JJIi MOHMMAHMS OOYy4arOUIMMUCS NPUKIATHOTO MPUMEHEHUS HOBOM
3alUCH TPU HM3YYEHHM JPYTUX MNPEeIMETOB W MPU NPAKTUYECKOM HCIOJIb30BAHHM.
K 6 ximaccy oTHecéH BTOpOW J3Tam B M3Y4EHUW JpoOeH, TJe MPOUCXOIUT
COBEPILIEHCTBOBAHME HABBIKOB CPaBHEHUS U MIPeoOpa3oBaHus JpoOei, OCBOEHHE HOBBIX
BBIYKCIIMTENbHBIX aJITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIUHMCICHUN, B TOM YHCIE
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3HAYEHUW BBIPAXKEHUH, COJIEPXKAILUX W OOBIKHOBEHHBIE, M JAECATHYHBIE IpOOH,
YCTaHOBJIEHUE CBA3EH MEXy HUMH, paCCMOTpEHUE IPUEMOB PEILICHUS 3a]1a4 Ha IPOOH.
B nauasie 6 kiacca MpoOMCXOINUT 3HAKOMCTBO C IIOHATUEM MPOLICHTA.

OCcOo0EHHOCTBIO U3YUEHUS MTOJIOKUTEIBHBIX U OTPULIATENbHBIX YUCEN SBISIETCS TO, YTO
OHHM TaKX€ MOT'YT paccCMaTpHUBaTHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havane U3y4eHUs
Tembl «IlonoKUTENbHBIE U OTPUIIATENBbHBIE YUCIIa» BblaessieTcs noarema «llensie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTpPHULATEIbHBIMM YHCIAMU M JCHUCTBUSIMHU
C TIOJIOKUTEIbHBIMU M OTPULATEIbHBIMA YUCIIAMU IIPOUCXOJUT Ha OCHOBE COAEPIKATENBHOIO
NOAX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIMXCS TPAKTUUECKU
CO BCEMH OCHOBHBIMHM IMOHSTUSIMH TEMbl, B TOM 4YHUCIIE M C IMPaBUJIAMHU 3HAKOB
NpY BBITOJHEHUH apu(PMeTHUecKuX JAeiCcTBUM. M3ydeHne palmoHalbHbIX YUCET HA 3TOM HE
3aKOHYHUTCS, a OyJIeT MPOIOILKEHO B Kypce anreOpbl 7 Kiacca.

[Ipn oOydeHHHM pELIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kjaccax HCHOJb3YIOTCS
apupmMerndeckue nmpuémsl pemieHus. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CIAEAYIOIIMX BUIOB: 3a/1a41 Ha ABUKEHUE,
Ha YacTH, Ha MOKYIKH, Ha pa0OTy U MPOU3BOAUTEIHLHOCTD, Ha TPOLICHTHI, HA OTHOIICHUS
u npomnopiuu. OOydaromuecs 3HAKOMATCA C MpU€MaMy pelIeHHs 3ajad mepedopom
BO3MOKHBIX BapHaHTOB, y4yaTcsl paborarh ¢ MH(pOpMaLue, IpeaCTaBIeHHONW B (opme
Ta0IUI] WU JUArpaMM.

B nporpamme yuebHOro kypca «MaremaTuka» HpelyCMOTPEHO (OpMHUpPOBaHUE
MPOIEAEBTUYECKUX AIreOpanyecKuX MpeacTaBieHuid. bykBa Kak CMMBOJ HEKOTOPOTO
Yyclia B 33aBUCUMOCTH OT MaTEMaTUYECKOrO KOHTEKCTa BBOJIUTCSA IOCTENEHHO.
bykBeHHass CMMBOJMKA HIMPOKO HCIOJNB3YETCS MNPEXIE BCEro ISl 3alMucu OOIIUX
YTBEPKJIEHUHN U NPEATIOKEHUN, POPMYJI, B YACTHOCTH JJISl BBIYUCIICHUS T€OMETPUUECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B mporpamme yueOGHoro kypca «Maremartuka» TpeACTaBICHA HarJISIHAS
reoMeTpHsi, HamlpaBjieHHAs Ha Pa3BUTUE OOPa3HOIO MBIILIECHUS, MPOCTPAHCTBEHHOT O
BOOOpaXeHUsI, N300Pa3UTENbHBIX YMEHUH. DTO BaXXHBIA 3Tal B M3YYEHUU F€OMETPUH,
KOTOPbI ~ OCYILECTBJSIETCS HA  HAJISJHO-IPAKTUYECKOM  YpOBHE,  ONUpaeTcs
Ha HArSIIHO-OOpa3HOe MbIIUIeHHEe oOydJarommxcsi. bombimas poib  OTBOAMUTCSA
MPAKTUYECKOMN JEATENBHOCTH, ONBITY, SKCIIEPUMEHTY, MojenupoBaHuio. O0ydaromuecs
3HAKOMSTCS C TEOMETPUYECKHUMH (pUurypamMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
NPOCTEHIIMMU  KOHPUTYpalMsIMU, ydarcid H300pakaTh HMX Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare, paccCMaTpUBAIOT UX MpOCTeiue cBoicTBa. B mpoiecce nzydeHus
HarJsiAHOM FeOMETPUM 3HAHUS, MOJYyYEHHBbIE OOY4YaIOUIMMUCS Ha YPOBHE Ha4aJbHOTO
o0uiero o0Opa3zoBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSAIOTCS.

CornacHo yueOHOMY IUIaHY B 5—06 Kj1accax M3y4aeTcsi MHTETPUPOBAHHBIN MTPEeIMET
«MareMatukay, KOTOPBIM BKJIIOYAeT apu(METHUECKHl Marepual ¢ HarJISIHYIO
IE€OMETPHIO, a TAKXKE IMPOIEIEBTUUECKUE CBEICHUS U3 aJIreOpbl, 3JIEMEHThI JIOTUKH U
Hayasa ONHUCaTeIbHOW CTaTUCTUKH.

OO6riee yncIo 4acoB, peKOMEHJOBAHHBIX ISl M3ydeHUs MareMatuku, — 340 4acos:
B 5 kiacce — 170 yacoB (5 yacoB B Hezento), B 6 kiacce — 170 yacoB (5 4acoB B HEJETIO).
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COJEPXKXAHUE OBYUYEHUA
5 KNIACC

HartypaJjibHble 4HCJIa H HYJIb

HarypansHoe wuucno. Psa Harypanbubix uyucen. Yucno 0. WM3oOpaxenue
HaTypaJbHBIX YUCENI TOUKAMU Ha KOOPAUHATHOU (YMCIOBOM) NPAMOM.

[losuunonnass cucrema cuuciaeHus. Pumckas HyMmepauuss Kak IIPUMED
HEMO3ULIMOHHOW CHCTEMBI CUMCIIEHU. [leciTuYHas cucTeMa CUUCICHUS.

CpaBHEHME HATypaJbHBIX YHUCEJI, CPABHEHHE HATYPAJIBbHBIX YHCEI C HYJEM.
CrnocoObI cpaBHeHMs. OKpYTJIeHHE HATYPAJIbHBIX YHCEIL.

CrnoxeHHe HaTypaJbHBIX YMCEJI, CBOMCTBO HYJIS IPU CIO0KCHHM. BplunTanue kak
neiicTBre, oOpaTHOE CIOXKEHHIO. Y MHOXKXEHHE HaTypalbHBIX YMCEJ, CBOMCTBA HYNA U
CAVHUIIBI TIPM yMHOXEHHMH. JleneHne Kak JACWCTBHE, O0OpaTHOE YMHOXKCHHIO.
KomnoHeHTsl fneiicTBui, CBsA3b Mexay HUMHU. [IpoBepka pe3ynabTaTa apupmMeTHuecKOro
neiictBust. IlepemecTuTellbHOE M COYETATEIBHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHOEHUS, paclpeleIUTENbHOE CBOMCTBO (3aKOH) YMHOXEHUS.

Hcnonb3oBanue OykB [jIsi 00O3HAUYEHHMsS HEM3BECTHOTO KOMIIOHEHTA W 3aIlCU
CBOICTB apu(PMeTHYECKUX ICUCTBUH.

Jlenutenu ¥ KpaTHbIE YMCIIA, Pa3IoKEHUE HA MHOXKUTENH. [IpocTeie U cocTaBHBIE
yucna. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

Crenenp ¢ HaTypalbHBIM IOKa3aTeNeM. 3alliCh YHCIIA B BUJAE CYyMMBI Pa3psaaHbIX
CJIaraeMbIX.

HucnoBoe BblpakeHUE. BpluncieHre 3HaY€HUN YUCIOBBIX BBIPAXKCHUH, MOPSIIOK
BBINIOJTHEHUST JEUCTBUM. VICronb30BaHWE MPU BBIYMCICHUAX IEPEMECTUTENBHOIO H
COYETATEIbHOI'O CBOWMCTB (3aKOHOB) CJHOXEHUS U YMHOXXEHHS, PACIPEAECTUTEILHOIO
CBOMCTBA YMHOKECHUS.

Jpoon
[IpencraBnenne o ApoOU Kak crocoOe 3amucy 4yacTh BennuruHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBuibHbBIE ApoOu. CwmemanHass ApoOb, MpeACTaBICHHUE
CMEIIaHHOW JIpOOM B BHJIE HEMPABWIbHON ApoOW M BBIJACIEHUE LIEJIONW YacTH 4ucia
U3 HempaBWILHON 1poOu. M3o0paxkeHune npoOel TOYKaMH Ha YHCIOBOW TIPSMOM.
OcHoBHoe cBoicTBO Apobu. Cokpaimienue npoOeit. IlpuBenenue npoOM K HOBOMY
3HaMmeHareno. CpaBHeHUE APOOEH.

CnoxxeHHe W BBIUUTAHHE ApoOeil. YMHOXEHUE M JeleHHe IpoOeil, B3auMHO-
oOparnble Apodu. HaxoxneHne yacTu Uenoro U Uesaoro mo ero 4YacTH.

Hecstuunas 3amuch npoOeit. IlpencraBieHue necaTuuHod JpoOM B BUIE
OOBIKHOBEHHOW. M300parkeHre NECATHYHBIX APOOEH TOUYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHEHUE AECATUUHBIX APOOEH.

Apudmernyeckue AeHCTBUS C JECATUUHBIMUA Apo0siMu. OKpyriieHUuE MeCATUYHBIX
Jpo0ei.
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Penienne TeKCTOBBIX 3a7a4

Pemienne TEekCTOBBIX 3amad apu(METHUECKUM CHOcoOOM. PerieHue JTOrmuecKux
3amau. Pemenue 3amad mepeboOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmonb3oBaHue
IIPU PEIICHHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3agay, comepxainx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsl, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EIWHUIIBI W3MEpPEHUS: MAacChl,
00BbEMa, 1IEHBI, PACCTOSTHUSI, BpEMEHH, CKOpOCTH. CBSA3b MEXKIY CIMHUIIAMH U3MEPCHUS
KaKOW BEJIMUNHBI.

Pemrenre oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBneHnue TaHHBIX B BUJIE TaOJUII, CTONIOYATHIX THArPaMM.

Harusgnas reomerpust

Harnsnsele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YyroJ1, JOMaHasi, MHOIOYT OJIbHUK, OKPY>KHOCTb, KpyT. YTOIL [IpsAMoM, OCTpBIM, TyIOn
Y Pa3BEPHYTHIN YIJIbI.

JlnuHa oOTpe3ka, METPUYECKHME E€OWHMIbI JUIMHBL JlIMHa JOMaHOM, HEPUMETP
MHOTOYroJibHHKa. VI3MepeHne U MoCTPOCHUE YIJIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mpencraBieHuss o (Gurypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaIpaT, TPEYTrOJIbHUK, O PAaBEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IlocTpoenue
KOH(UTypaIuii U3 4acTeu MpsiMoil, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTon Oymare.
Hcrnonp30BaHue CBOMCTB CTOPOH M YIJI0B MPSIMOYIOJIbHUKA, KBAIpaTa.

[TInomane PSAMOYTOJIbHUKA 151 MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYrOJIbHUKOB, B TOM u4ucjie (Uryp, M300paKEHHBIX Ha KJeT4aTol Oymare.
EnnHuie1 namepeHus miomaiu.

Harnsnsele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajenenurnesi, Kyo, MHOTOrpaHHUKH. M300pakeHne mpocTeHImmx MHOTOTPaHHUKOB.
Pa3Béprku kyda u napamienenunena. CozgaHue Mojieseil MHOrOrpaHHUKOB (K3 Oymard,
MPOBOJIOKH, MJIACTUJIMHA U IPYTUX MATEPUAJIOB).

O0BEM NpAMOYTOIBHOTO Mapasuienenumnena, kyoa. Eqununel uamepenns oobEma.

6 KJIACC

HarypanbHbie unciia

ApubdmMernyeckre JCUCTBUS C MHOTO3HAYHBIMM HATYpPAJIbHBIMH  YHCIAMHU.
UucnioBble BhIpaXXEHUs, MOPAIOK JEHCTBUM, MCIIOJIb30BaHUWE CKOOOK. Mcmonmp3oBanue
IpU BBIUUCICHUSAX TEPEMECTUTEILHOIO U COYETATeIbHOI'O CBOMCTB CIHOXKEHUA H
YMHOXEHUS, paclpeiesMTEeIbHOr0 CBOMCTBA YMHOKEHUS. OKpyrjieHue HaTypalbHbIX
YHUCEJL.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBIIINI OOIIUI IeTUTENb U HaUMEHbIIee o0IIee
KpartHoe. JlenMMOCTh CyMMBI U IPOU3BeACHUs. JleneHne ¢ 0OCTaTKOM.
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Jpoou
OObIKHOBEHHas JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpamieHue ApooOeit.

CpaBHeHue u ynopsijouuMBaHue JnpoOeid. Permrenue 3amay Ha HaXO0XKACHHE YacTU
OT LEJOro M IeJoro mo ero 4vactu. JlpoOHOe YMCIO Kak pe3yibTaT JEleHUS.
[IpencraBnenue necATUYHOM ApoOW B BUIE OOBIKHOBEHHON IpOoOM M BO3MOXKHOCTH
MPE/ICTAaBIICHNs OOBIKHOBEHHOW NpoOM B BHJE JACCATHYHOW. JlecsTuuHble IpoOu H
MeTpuYeckas cucreMa Mep. ApudMETHYECKHe JCUCTBHS W YHCIIOBBIC BBIPAKEHUS
C OOBIKHOBECHHBIMH Y ICCATHYHBIMU APOOSIMHU.

OtHomenwne. Jlenenre B JaHHOM oTHomeHn:. Macmtad, mponopuus. [Ipumenenue
IIPONIOPLIUH IIPU PELLICHUU 3aa4.

[Tonsitue mporeHTa. Bhramcienne mporeHTa OT BEJIWYWHBI M BETUYUHBI MO €€
MPOIEHTY. BpIpakeHHWe TMPOIEHTOB HECATUYHBIMU npoOsmu. Pemenue 3amad
Ha TIPOIEHTHI. BrIpakeHre OTHOIICHUS BEJIMYHUH B MPOICHTAX.

IHHonoxuTe/bHbIC H OTPULIATEIbHbIC YHCJIA

[TonoxxutenbHble W OTpULATEeNbHbIE 4Hcha. llempie uyncena. Mopynes 4wucna,
reOMETpUYECKasi MHTEpIpeTanus Moaysl yncia. M300pakeHne yrcen Ha KOOPAUHATHOM
npsmoil. YucnoBble npomexyTku. CpaBHeHHE 4Yucel. ApHpMETHYEecCKue AerCTBUS
C TIOJIOKUTENBHBIMU U OTPULATEIbHBIMU YHACIIAMH.

[IpsmoyrospHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHatel TOUYKH
Ha IUIOCKOCTH, alciucca U opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHHUs

[Ipumenenue OykB ISl 3allUCH MaT€MAaTUYECKUX BBIPAKEHUM M TPEIIOKEHUU.
CpoiicTBa apupMeTHUYECKUX JeUCTBUI. DByKBEHHbIE BBIPAXKEHUS W  YKCIOBBIC
IIOJCTAaHOBKH. DyKBEHHBIE pPAaBEHCTBA, HAXOXIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMmyibl mepuMeTpa M IUIOUIAAW NPSAMOYrojbHUKA, KBajpara, 00BEMa
napasuienenumesaa u Kyoa.

Pemienne TeKCTOBBIX 3a1a4

Pemenne TekCTOBBIX 3amad apuMETHUYECKUM CrocoOoM. PerieHne Joruueckux
3anau. Pemienue 3amay nepedoOpoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemienue 3agau, copepKaiyx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEILHOCTD, BPEMSI, 00BEM
paboThl. EAVMHUIIBI U3MEPEHUS: MaCChl, CTOUMOCTH, PAaCCTOSHUS, BPEMEHU, CKOPOCTH.
CBsI3b MEXy €IMHULIAMUA U3MEPEHUS KaXK/10M BEJTMYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IMPOIOPIMOHAIBHOCTHIO BEJIMYMH,
MIPOILICHTaMU; pellieHHe OCHOBHBIX 3aJ1ay Ha IPOOU U MPOISHTHI.

OueHka W TIpUKUAKA, OKpyrieHue pesyiabrara. CocraBiaeHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a/1a4H.

[IpencraBneHne AaHHBIX C TOMONIbIO Tabmui, W auarpamm. CronbOuarbie
JMarpaMMBbl: YTEHUE U MOCTpoeHue. UTeHrne KpYyroBbIX JUarpaMM.
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Harnsinnas reomerpust

Harnsgueie npencraBneHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, yroij, JIoMaHas, MHOTOYIOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTD,
KPYT.

B3aumHoe pacnosiokeHue JBYX MPSIMBIX Ha TJIOCKOCTH, MapajlieibHbIE MpPSMBIE,
NepHEeHIUKYJIIpHbIE psMbIe. I3MepeHne pacCTOSHUM: MEXK Ty IByMsI TOUKaMU, OT TOUKH
JI0 TIPSIMOM, JUIMHA MApIIPyTa Ha KBAIPATHOU CETKE.

N3mepenne © MOCTPOEHUE VYIJIOB C MOMOIIBID  TpaHCHOpTHpa. Bumsl
TPEYrOJLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJBHBIN, TYIOYTOJbHBIA, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIPEXYTOJIbHUK, TPUMEPHI YETHIPEXYTOJIbHUKOB. [IpsIMOYTroNbHUK,
KBaJIpaT: WCIOJb30BAHME CBOWCTB CTOPOH, VYIJIOB, aWaroHanei. W3oOpakeHue
TEOMETPUYECKUX (UTYp Ha HEIMHOBAHHOW OyMare ¢ UCIHOJIb30BAaHUEM ITUPKYIIA,
JMHEWKH, YroJbHUKA, TpaHcnoptupa. [loctpoenus Ha kineTyaToi Oymare.

[lepumeTrp mHoroyronpHuKa. [loHsATHE TUTOMIamU (GUTYPHI, €IUHUIBI U3MEPEHUS
wiomaan. [IpubmmkéaHoe n3Mmepenne 1womanu GUryp, B TOM 4YHCIIEe Ha KBaJApPaTHOU
cetke. [TpubnmxEHHOE U3MEpEeHNe IIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CumMeTpus: NEeHTpallbHasi, OCEBasl U 3€PKaJIbHASI CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX PUTYD.

Harnsnnbie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX GUTYpax: Mapasuienenumnes, Kyo,
npu3Ma, MUpaMujia, KOHyC, IUIMHID, map u chepa. M300paxeHne mpoCcTpaHCTBEHHBIX
¢buryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, ITWIMHAPA U KoHyca. Co3anue Moaenei
MPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru, mpoOBOJIOKU, TUTACTUIIMHA U IPYTHX MATEPUATIOB).

[Tonarne o0BEMa, enuHUILI H3MepeHus o0béMa. OOBEM MOPSIMOYTOJIBHOTO
napajuienenuena, kyoa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHS MPOTpaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHust B 5 Kjacce:

Yuciaa 1 BbIYMCICHUS

[TonumaTes U OPaBWIBHO YMOTPEOISATH TEPMHUHBI, CBA3aHHBIC C HATypaJIbHBIMU
YyCcIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh W YyMNOPSJOUYMBATh HATYpalIbHbBIE YWCIA, CPABHUBATHh B MPOCTEUIINX
CllydastXx OOBIKHOBEHHBIE APOOH, 1€CATUYHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOU (YHUCIIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €M
YUCIIOM M H300pa)kaTh HATypajbHbIE UKCJIa TOYKAMHU Ha KOOPJUHATHOMU (YHCIIOBOM)
MIPSIMOM.

Bommonuare  apudMernueckue — JEHCTBUS € HATYpaJIbHBIMH  YHUCIIAMH,
C OOBIKHOBEHHBIMH JPOOSMH B IPOCTEHIIIHNX CITydasiX.

BrinonHsATs NpoBepKy, NPUKUAKY pe3yibTaTa BEIYMCICHUN.

OKpyriTh HaTypaJIbHbIEC YUCTIA.
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Penrenue TekcToBbIX 32124

Pemarp TekcTOBble 3aJaud apU(PMETHUECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOI'0 KOHEYHOT0 Iepedopa BceX BOZMOXKHBIX BAPUAHTOB.

Pemrars 3amaum, comeprkamue 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIWYNUHBI: CKOPOCTD,
BpEMs, pACCTOSIHUE, 1IEHA, KOJTMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKue 3aluCH, CXEMBbI, TaOJUIIbI, 0O003HAYCHUS TPU PEIICHUH
3a1ay.

[Tonb30BaTbCs OCHOBHBIMU EIMHULAMU W3MEPEHUS: LIEHBI, MAcChl, PacCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €WHUIIBI BEIMUMHBI YEPE3 IPYTHE.

W3Bnekats, aHaMM3UpOBaTh, OIEHWBATH WHOOPMAINIO, TMPEICTABICHHYIO
B Ta0iulle, HAa CTOJIOYATON AMarpaMMe, MHTEPIPETUPOBATh MPE/ICTABICHHBIE JaHHBIE,
VCIIOJIb30BATh JAHHBIC [IPU PELICHUHN 3a/1a4.

Harusignas reomerpust

[Tonb30BaThCSA T€OMETPUUECKUMU TTOHATUSAMMU: TOUKA, MIpsAMasi, OTPE30K, JIyY, Yrodl,
MHOT'OYTOJIBHUK, OKPY?KHOCTb, KPYT.

[IpuBoguTh mnpuUMEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIuX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcrnonp30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYIO C YIJIAMU: BEpIIMHA CTOpOHA,
C MHOT'OYI'OJIbHUKAMM: YIOJl, BEpPIIMHA, CTOPOHA, JUArOHalb, C OKPYKHOCTBIO: paauyc,
JIUaMETP, LIEHTP.

N300paxkaTh U3y4yeHHbIE TeOMETpUUECKUE (PUTYphl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ MoMOILbIO UPKYJIS U JTUHEHKH.

Haxomnute mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IMOMOILIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 33JIaHHOT'O pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJVIOB MPSMOYTOJIbHHMKA, KBaapara I UX
IIOCTPOEHUS, BBIYMCIICHUS IIJIOIAAN U IIEPUMETPA.

Boluncnate mepuMerp H  IJIOHIaAb  KBajpaTa, MPsSMOYTOJIbHHMKA, (QULYp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM YHCIIE PUTYp, N300paXKEHHBIX HA KIETYATON
Oymare.

ITonp30BaTbC OCHOBHBIMM METPHUYECKMMHU E€IWHULIAMHA W3MEPEHHUs JUINHBI,
IUJIOLIA/IN; BBIPAXKaTh OJJHU €UHULIbI BEJIMYMHBI YEPE3 JPYIHE.

Pacno3znaBars mapasnienenunen, KyO, HUCHOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
peOpo rpaHb, UBMEPEHUS], HAXOAUTh U3MEPEHUs Napajuieenunena, Kyoa.

Boruncnate 00bEM KyOa, mapajienenunena IO 33JaHHBIM  HU3MEpPEHUSM,
M0JIb30BaThCs €AMHUIIAMU U3MEPEHUs 00bEMa.

Pemrare HecnokHblEe 33aJa4M HA U3MEPEHUE TEOMETPUYECKHX  BEJIUYUH
B ITPAKTUYECKUX CUTYyaLHsX.
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[IpenmeTHble pe3ysbTaThl OCBOCHHUS MPOrpaMMbl YYEOHOrOo Kypca K KOHILY
oOydeHus B 6 Kiacce:

Yuciia v BIYUCTCHUS

3HaTh U TOHHMMAThb TEPMUHBI, CBA3AaHHBIE C pA3JIMYHBIMM BUJAMU YHCEN U
Croco0aMM MX 3aMucCH, MEPEeXoauTh (€CIM 9TO BO3MOKHO) OT OJHOM (pOpMBI 3aIUCH
YHUCIIa K JPYrou.

CpaBHUBATH U YIIOPAIOYMBATH LIE€TIbIC YHMCIIA, OOBIKHOBEHHBIE U J]ECATUYHBIE IPO0OH,
CpPaBHMBATH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrimonHsaTh, couerast yCTHbIC M TUCEMEHHBIE TPUEMBI, apu(MeTUIecKre TeUCTBUS
C HATypaJbHBIMU U TIEJBIMH YUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMHU JIPOOSIMHU,
MOJIOKUTEIbHBIMUA U OTPULATEIbHBIMA YACIAMH.

Bpuucnarh 3Hauy€HHS] YHUCIOBBIX BBIPAXKEHUM, BBINOIHATH MPUKUIKY U OLICHKY
pe3ynbTara BBIYUCICHHUM, BBINOJIHATH MPEOOpPA30BAHMS UYUCIOBBIX BBIPAKEHUUN
Ha OCHOBE CBOMCTB apu(METUUECKUX JCHCTBUIA.

COOTHOCUTBH TOUKY Ha KOOPJAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €U YUCIOM H
M300paXkaTh YMCJIa TOUKAaMHU Ha KOOPAMHATHOW MPSIMOM, HAXOAUTH MOJIYJIb YUCIIA.

COOTHOCHTBH TOYKH B MPSMOYTOJIBHONW CUCTEME KOOPAWHAT C KOOPAWHATAMHU 3TOU
TOYKH.

OKpyrJITh 1EIbIe YHCIa U JECATUYHBIC TPOOU, HAXOAUTH MPUOIMXKEHUS YHCE]T.

YuciioBbie M 0yKBEHHbIE BbIPAKEHUS

[TonumaTe ¥ ymoTpeOJsAiTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTETICHH YHCTA,
HaXOAUTh KBagpaT M KyO 4YHCIA, BBIYUCIATH 3HAUYEHHUS YHCIOBBIX BBIPAXKECHHI,
COJIEpIKalUX CTETICHH.

[Tonb30BaThCcsi MOpHU3HAKAMU JACIUMOCTH, PAaCKIAJbIBaTh HATypajbHbIE 4YHCIA
Ha IPOCThIE MHOKHUTEIIH.

[Tonmp30BaThCs MacIITAOOM, COCTABISATH MPOTOPIIMHA U OTHOIICHHUS.

Hcnonb3oBaTh OYKBBI 111 00O3HAUEHHUSI YMCEN TPU 3alUCH MaTeMaTHYEeCKUX
BBIPQXKEHUN, COCTABIATh OYKBEHHBbIC BBIpAXEHUS U (DOPMYJIbl, HAXOJUTh 3HAUCHUS
OYKBEHHBIX BBIPAXEHHH, OCYIIECTBIISII HEOOXOIUMBIE MTOICTAHOBKU U TIpeoOpa3oBaHMs.

Haxonuths HEenW3BECTHBIN KOMIIOHEHT PABEHCTBA.

PelieHue TeKCTOBBIX 3a/1a4

Pemats MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4l apUPMETUUECKUM CTIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPLUUOHATBHOCTHIO BEITUYHH,
MPOIIEHTAaMH, PEIIaTh TP OCHOBHBIC 3a7]a4M HA IPOOH U TIPOIICHTHI.

Pemats 3amaum, comeprkaiie 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIMUUHBI: CKOPOCTD,
BpEeMSs, PACCTOSIHUE, II€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTEILHOCTh, BPEMS,
o0béMa paboThl, HCHONB3YS apudMETHUECKHUE JACHCTBUS, OIEHKY, NPUKUJKY,
MOJIL30BAThCS €AMHUIIAMHU U3MEPEHUS COOTBETCTBYIONINUX BEJIMYHH.

CocTaBnsaTh OYKBEHHBIC BBIPAKEHUS 110 YCIOBHIO 33/1a4H.
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W3Bnekars HHPOpMAaLHIO, IPEICTABICHHYIO B TA0INIIAaX, HA JMHEWHOH, CTOI0YaTON
WIM  KPYroBOM  JMarpaMmax, HMHTEPIPETHPOBATh  MPEACTABICHHbIE JaHHBIE,
MCIIOJIb30BaTh JIAHHBIC IIPU PELICHUH 3a7a4.

[IpencraBiarh HWHQOpPMALMIO C TOMOUIBIO TaOJML, JHUHEWHOW W CTONOYATOM
JUarpaMM.

Harasignasi reomerpust

[IpyBonuTh NpUMEpPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HUMEIUX (opMy
U3YYEHHBIX T€OMETPUUYECKHUX MIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYP.

N300paxkaTh ¢ MOMOILBIO TUPKYJIS, JUHEHKH, TPAHCHIOPTUPA HA HETMHOBAHHOW U
KJIeT4yaTo Oymare M3y4eHHbBIE IUIOCKHE reoMeTpudeckue (Urypbl U KoH(UTypaiu,
CUMMETPUYHBIE (PUTYPHI.

[Tonmp30BaThCs TEOMETPUUECKUMH TOHATHUSMM: PABEHCTBO (GUTYP, CHUMMETpHS,
UCIIONb30BAaTh TEPMHUHOJIOTUIO, CBS3aHHYIO C CHMMETPHUEH: OCh CUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTe BEIMYMHBI YTII0B U3MEPEHHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aJJaHHOM BEJIMYMHBI, IOJIb30BATHCS IPH PELICHUU 3a1ad IPaJyCHOW MEpPOM YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIIOU YTJIBI.

Bbluucnsate  IMHY  JIOMaHOW, TIEPUMETP MHOTOYTOJbHUKA, IOJIb30BATHCS
eIMHUIIAMU HU3MEPEHHsS JUIMHBL, BBIPAXKATh OJAHU €AUHULBI U3MEPEHUS JJIMHBI Yepes
Jpyrue.

HaxomuTh, ucnonb3ys 4epTEéXHbIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOM, JJIMHY IIyTH Ha KBAJIPAaTHOMU CETKE.

Boruncnsate miomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOIb30BaTh
pa3OueHne Ha  TOPAMOYTOJIbHUKH, HA  paBHblEe  (QUIYpbl,  JOCTpavBaHUE
N0 TPSAMOYIOJIbHUKA, MOJIb30BAaThCS OCHOBHBIMH E€IWHULAMH HM3MEPEHUsS IUIOLIA/IH,
BBIPAYKaTh OJTHH €IMHHUILIBI U3MEPEHUS IIJIOIAAN Yepe3 ApYyrue.

Pacno3HaBarb Ha MOZENAX U H300paXKEHUSIX MNUPAMUIY, KOHYC, LMJIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkath Ha KjeTyaTo Oymare npsiMOYyroJbHbIN NapauleIeIune.

Boruncnsate 00bEM  TPSIMOYrOJBHOTO Mapajvlesienunena, KyOa, MOIb30BaThCS
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00bEMa;

Pemrare HecnoXHBIE 3amauM  HA HAXOXKJIEHUE TEOMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaLHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIIACC
HaunmenoBanue paznena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOuXCs
(TembI) Kypca 4acoB COZICpKaHUE
HatypanbHbie ynca. 40 JlecaTuuHas Yurarh, 3aN1CHIBATh, CPABHUBATH HATYPAJIbHBIC YHUCIIA;

JlelicTBUS ¢ HaTypaJIbHBIMU
YyCIaMu

CUCTEMA CUMCIICHUS.
Psn HatypanbHBIX
quUCel.
Harypanbnsiit psig.
Yuco 0.
HarypanbHbie uncia
Ha KOOPAMHATHON
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJIbHBIX YHCEIL.

Apudmernueckue
e CTBUA

C HaTypaJbHbIMU
yuciiamu. CBoiicTBa
HYJISI TIPU CJIOKEHUU
A YMHOXCHUH,
CBOMCTBA €IUHUIIBI
IIPY YMHOKECHUMU.

npeaiaraTb U 00CyKI1aTh COCO0bI YIIOPSTOYMBAHUS YHCE.
N300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKCIIa
TOYKAaMH Ha KOOPIWHATHOW NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccnenoBars CBOMCTBA HATYypaIbHOrO psaja, yucen 0 u 1
IIPY CJIO)KEHUH U YMHOKEHUU.

Hcnonb30BaTh NPABUJIO OKPYTJIECHUS HATYypPaIbHBIX YHCEIL.
BopInoJHATH apupMeTHYecKHe 1eCTBUA C HATYPAIIbHBIMU
YUCJIaMH, BBIMUCISATh 3HAYEHUST YUCIIOBBIX BBIPAXKECHUM

CO CKOOKaMu 1 0e3 CKOOOK.

3anuchIBATH MPOU3BE/ICHUE B BUJIE CTEIICHU, YUTATH
CTENEeHH, UCIOJb30BATh TEPMHUHOJIOIUI0 (OCHOBAaHUE,
MOKA3aTeJlb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbInOJHATH NPUKHMAKY M OLEHKY 3HAYEHUIN YHCIIOBBIX
BBIPOXKCHUH, MPeAJIAraTb U NPUMEHSITh NPUEMBI IIPOBEPKHU
BBIYHCIICHUU.

Hcnonb30BaTh NPU BBIYMCJICHUSIX [IEPEMECTUTENBHOE U
COYETATEJIbHOE CBOMCTBA CI0KEHUS U YMHOKEHHS],
pacCIpeeNIUTENBHOE CBOMCTBO YMHOXKEHUS; (OPMYJTUPOBATH
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[TepemecturensHOE
U COUETaTEIILHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHMUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu u
KpaTHBIC YMCIIa,
Pa3JIOKEHUE YnCIIa
Ha MHOXHUTEIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IpusHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

CrernieHn ¢
HaTypajibHbIM
TOKa3aTesieM.
Yucnosbie
BBIPKCHUS;
MOPSJIOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITH NMPaBWIA NMpeoOpa3oBaHus YUCIOBBIX
BBIPQKEHUW Ha OCHOBE CBOMCTB apu(hMETUUECKUX JEHCTBUH.
HccnenoBarh 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIIBUTaTh H
000CHOBBIBATH THIOTE3bL, GOPMYIHPOBATH 0000LIEHNUS H
BBIBO/IbI 110 PE3YJIbTaTaM MPOBEIEHHOTO UCCIIET0BAHUS.
DopMyIMPOBATH ONPeEAEJEeHUs JEIUTEI U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIC YUCIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC Yncia; GOpMyaMpoOBaTh U
NPUMEHATH NPU3HAKM JICTUMOCTH Ha 2, 3,5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJHOE
YacCTHOE.

PacnosHaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

O HATypaJbHBIX YHCJIAX, MPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCENL.
KoncTpynpoBarh MaTeMaTH4ecKUe MPeIJ0KeHUs

C TIOMOUIBIO CBSI30K «M», «AJIN», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCUMOCTH MEX]1y BEJIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJIUpPOBaTh YCIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMH,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MoaenupoBaTthb X0/ PEIIECHUs 33/1a4l C TOMOIIBIO PUCYHKA,
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JIeNCTBUS,
Ha JABM)KCHHE U
MOKYTIKU

CXEMBI, TaOIUIIBI.

IIpuBonnTH, pa3dupaThb, OEHUBATH PA3JINYHbBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a1a4.

Kpurnuyecku oueHUBaTh MOJIYYECHHBIN PE3yJIbTar,
OCYIIECTBJATH CAMOKOHTPOJIb, IPOBEPSA OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIITUOKH.

PemaTsp 3a1auu ¢ moMolIbI0 epedopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCH C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harmnsignas reomerpus.
JIuHnn Ha TIOCKOCTH

10

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
Nsmepenune niumHbl
OTpe3Ka,
METPUUYECKUE
€IMHHITBI
U3MEPEHUS JIJTUHBI.

OKpyXHOCTB U KpPYT.

[IpakTnueckas
pabota
«IlocTpoenue y3opa
13 OKPYKHOCTEN».
VYromn. IIpsamon,
OCTpBIH, TYIOU U
Pa3BEPHYTHIN YTJIBL.
N3mepenue yrios.

Pacno3naBaTh Ha yepTekax, pUCyHKax, ONUChIBATD,
UCIOJIb3yd TEPMUHOJIOTHIO, U H300Pa’KaTh C TOMOILBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPbI OOBEKTOB PEATTBHOTO
MHUpa, UMEIOIUX GOpMy U3yUEHHBIX (PUTYD, OLIEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISl TIOCTPOEHUS U UBMEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY yTJja; CTPOUTHh OTPE30K 3aJaHHOM JJIMHBIL, YTOJ,
3a/IaHHOW BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypalIuu TEOMETPUIECKUX (QUTYD

13 OTPE3KOB, OKPYKHOCTEW, MX YaCTEH HA HETMHOBAHHOMN U
KJIeTYaToM Oymare; mpeasiaratb, ONUCbIBATH U 00CYKIATH
CIIOCOOBI, AJITOPUTMBI [TOCTPOEHUSI.

Pacno3HaBaTh 1 U300paxaTh HAa HEJIMHOBAHHOMU U
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[IpakTnueckas
pabora
«IlocTpoenue
YIJIOB»

KJIETYaTOM Oymare mpsiMoil, OCTpPbIH, TYIOH, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATH JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHumMaTh ¥ MCIIOJIB30BATH NIPH PelICeHUH 32124
3aBHCHUMOCTH MEXAY €AUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBars Gurypsl 1 KOH(QUTypaLuy, UCHIOIb3YsI

uudpoBbie pecypchl

OOBIKHOBEHHBIE JIpOOU

35

HpoOs. [IpaBuiibHBIC
Y HETpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cnoxenue u
BBIUATAHUE
O0OBIKHOBEHHBIX
npobeit. CMmemnanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, COAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuueckoi, mpeaMeTHol Gopme,

C IIOMOIIBIO KOMITBIOTEPA ITOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YurTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaIaraTb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSA0YMBAHUS IPOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAb30BATH KOOPJIANHATHYIO
OPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyIHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpOOM J1JIs1 COKpAIEHUs IpOOei U MPUBEIECHU I
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasiTh cMEIaHHYIO JpOOb B BUIE HENIPABUILHON U
BBIJICJISATh LIETYIO YaCTh YKCIa U3 HEMPABWIBHON ApOOH.
BeinonnaTs apudmMernyeckue 1eHCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyu Ha IpOOH.
[Ipumenenue OykB
JUTS1 3aIiCH
MaTeMaTUYECKUX
BBIPAKECHUH U
MPEIJIOKEHUN

apu(pMETUUECKUX ACHCTBUM NIl palliOHATN3AINU
BBIYHCIICHUN.

BhINOJIHATH NIPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;
Nnpearartb U NPUMeEHSATh NPUEMBI NP OBEPKH BbIUUCIICHUM.
IIpoBoauTh UcceT0BaAHUSA CBOMCTB APOOEC, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPULIAHUS BBICKA3bIBAHUIM.

Pemartsb TekCTOBBIC 3a71a4H, COiepKalue IPOOHbBIE JaHHbIE, U
3a/1a4¥ HAa HAXOXKJICHUE YaCTH 1IEJI0r0 U LEJIOTo MO €ro YacTH;
BbISIBJISITh MX CXOACTBA M Pa3/In4usl.

MoaenupoBarh X0 PEIIEHUS 3a/1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBonuTH, pa3dupaTh, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUH TEKCTOBBIX 3a7ad.

Kpurnuyecku onieHuBaTh MOJYYECHHBIN pEe3yJbTar,
OCYHIECTBIIATb CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKH.
3HAKOMUTBCA C HCTOPHE Pa3BUTHUS apUPMETHKH

Harnsgnas reomerpus.
MHOroyrojabsHUKH

13

MHOroyrojgpHuKH.
YeThIpEXYTrobHUK,
IPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnucpIBaTh, HCNOJIB3YH TEPMHUHOJIO0THIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJICIMPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOT'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«IlocTpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.

I momane u
MIEpUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATH UX JINHEUHBIE pa3MEpHI.
BoeIyucaaTh: epuMeTp TpeyrojibHUKA, PSIMOYIOJIbHUKA,
MHOI'OYI'OJIbHMKA; IUIOIIaAb IIPIMOYT OJIbHUKA, KBaIpaTa.
M300pasxkaTs OCTPOYTOJIBHBIE, IPSMOYTOJIBHBIE U
TYIOYT'OJIbHBIE TPEYTOJIbBHUKH.

CTpouTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare KBajapaT U
IIPSAMOYTOJIbHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccnenoBars CBOMCTBA IPAMOYTOJIBHUKA, KBAPaTa MyTEM
AKCIIEPUMEHTA, HAOIIOAEHMSI, U3MEPEHNUS, MOJEIUPOBAHUS;
CpPaBHUBATh CBOMCTBA KBAIPaTa U NPAMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTH4ecKue NpeaoKeHns

C IIOMOIIBIO CBS30K «HEKOTOPBINY, «J11000i1». PacnnozHaBatb
VICTUHHBIE U JIO)KHBIE BBICKA3bIBaHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEDHI.

HccaenoBars 3aBUCUMOCTD IUIOLIAAN KBaAPATa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOW CETKHU JJIS1 TOCTPOCHUS
¢buryp; pa3douBaTh NpIMOYTrOJIbLHUK HA KBAAPATHI,
TPEYTOJIbHUKH; COCTABJIATH (UTYPbI U3 KBaJPATOB U
PSIMOYTOJIbHUKOB M HaXOAMTh UX IUIONIAb, pa30MBaTh
(burypsl Ha IPSIMOYTOJIBHUKHU U KBAJPAThl U HAXOAUTh UX
IJIOIIAIb.

BreIpaxaTh BeJIMUNHY IUIOMIANA B Pa3IMYHBIX €AUHALIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATDh M
HCIO0JIb30BAaTh 3aBHCUMOCTH MEXy METPUUYECKUMU
€AUHULIAMYU U3MEPEHMUS TIJIOIIAH.
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3HAKOMUTBHCA ¢ MPUMEPaMU MPUMEHEeHHs TUIOMATN 1
IepuMeTpa B MPAKTUUYCCKUX CUTyalusX. Pemars 3axauu

13 peaJbHOM KU3HH, MPeAJaraTb U 00CyK1aTh pa3jnuHble
CIoco0bI pelIeHUs 3a1a4

JlecsiTuunbie 1podu

34

JlecsiTmuHas 3aMMCh
npo6eii. CpaBHeHHE
JECATUIHBIX
npobeit. [ericTBust
C IECATUYHBIMU
pOOsMHU.
Oxkpyrienue
JECATUIHBIX
Tpo0ei.

Pemenune TekcToBBIX
3aJ1a4, COAEepKaIIuX
npoou. OCHOBHBIE
3aj1a4u Ha Apoou

IIpeacraBasiTh AECATUYHYIO 1pOoOb B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeaiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHMS] TIECATUYHBIX TPOOEH.

N300pakarth necaTuyHble 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSMOM.

BoIsIBASAITH €X0ACTBA M Pa3JIMYUs MPABIIT apU(YMETHUUECKIX
JICVUCTBUN C HATypaJIbHBIMHU YUCIAMH U JE€CATUYHBIMU
JIpOOSIMU, OOBSICHSTD HX.

BoeinonnaTes apudmeruueckue 1eUCTBUS C AECATUUHBIMU
JIPOOSIMU; BHINOJIHATH NPUKHIKY M OIlEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[IpumeHnsaTs cBolicTBA apuMETUUECKUX JEHCTBUN

JUISL PALIMOHAIN3ALMY BBIYUCIICHUMN.

I[IpuMeHATH NPAaBUIIO OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JCCATUYHBIX IpOOEH,
OMUPASICh HA YHCITIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C IOMOIIBIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUIM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJIEpKALLE APOOHBIE JaHHBIE, U
Ha HaXO0XJICHHME YacTHU LEJI0ro U LEJIO0ro M0 €ro 4acTy;
BBISIBJISITH MX CXOACTBA M Pa3JIN4Ms.

MonenupoBaTth X0/ pEUIEHUS 331a4H C [IOMOIIbIO0 PUCYHKa,
cxeMbl, Tabnmuupl. [lpuBoanTh, pa3zoupars, OlleHUBATH
pa3MYHbIE PEIIEHNUS, 3alIMCH PELIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb 1pOoOHBIMU YUCIIAMU B PEaIbHBIX )KU3HEHHBIX
CUTYyalUsX.

Kputrnueckn oneHMBaTh I1OJIYYEHHBIN pe3ynbTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOJUThH OLINOKHU.
3HAKOMUTBHCH C UCTOPHEH PAa3BUTHUS ApUPMETUKH

HarusiiHas reometpus.
Tena u purypsl
B ITIPOCTPAHCTBE

10

MHOrorpaHHuKH.
N300paxkenue
MHOT'OI'PaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TeJ.
IIpsamoyronpHbIN
napajljIeNIeuIe],
Ky0. Pa3BépTku Kyda
U MapajuIeIICIAIeaa.
[IpakTrueckas
pabota «Pa3BépTka
KyOay.

O06BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY KalomieM
MHUpe TPSIMOYTOJIbHBIN Napasiiesenumne, Kyo,
MHOTOTPaHHUKH, OMUCHIBATh, HCIIOJIb3Ysl TEPMHUHOJIOT MO,
OIIeHUBATH JIMHEHHBIE pa3MephI.

IIpuBoauTh NpUMePbI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
(GbopMy MHOrOrpaHHUKa, IPSIMOYTOJILHOTO Napasiieenumnena,
KyOa.

N300paxarh Ky0 Ha KjeTyaTon Oymare.

HccaenoBarh cBoiicTBa Ky0a, IPSIMOYTOJILHOTO
napaijiesIeNuIe1a, MHOTOIPaHHUKOB, HCIOJIb3YSl MOJIEIH.
Pacno3znaBaTh M n300paxkaTh pa3BEPTKU Kyda U
napaienenunena. MogeaupoBath KyO U mapajieienume]
u3 OyMary v Mpoyux MaTepuaioB, 00bSICHITH CIOCO0
MO/ICJTMPOBAHUSI.
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MPSIMOYTOJILHOT O
napasuieienumnena

Haxoaurth n3mepenus, BBIYUCIAATH IUIOMIAAb [IOBEPXHOCTH;
00BEM KyOa, MPsIMOYT0OJIbHOT0 MapauIeIenunena;
HCCJIeI0BATh 3aBHCHUMOCTh 00bEMa Ky0a OT IJIMHBI €r0
pelpa, BBIABUTaTh H 000CHOBBIBATH IUIIOTE3Y.
HaourogaTs 1 NpOBOANTH AHAJOTHH MEXAY NOHATHSIMU
TUIOIIA U U 00bEMa, IEPUMETPA U TUIOIIAIU TTOBEPXHOCTH.
PacnosHaBaTh HCTUHHBIC U JIOXKHBIE BBICKa3bIBAHUS

O MHOTOT'PaHHMKAX, PUBOAUTH NPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3BIBAHMSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemarhb 3a1a4M U3 peaabHON KU3HU

[ToBTOpeHue u 0000IICHIE

23

IToBTOpEHUME
OCHOBHBIX ITOHATHH
Y METOAOB Kypca 5
Kj1acca, 0000IIeHne
3HAHUU

Bb1uncJiiTh 3HaYCHHS BBIPAXKECHUM, COAEPKAIUX
HaTypaJbHbIC YKCIIa, OOBIKHOBEHHBIC U JIECATUYHBIE IpOOH,
BBITNIOJIHATH MPEOOPa30BaHUS YHCET.

Br10upaTh ciocod cpaBHEHUS YKCEIl, BHIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pAlMOHAIM3ALUU BBIYUCIICHU .

OcyecTBJISITH CAMOKOHTPOJIb BBITIOJTHSAEMBIX JIEUCTBUH U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUM.

Pemars 3a1auu u3 peanbHOU KU3HU, NIPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA IS PELICHUS 3a1a4 U3 IPYTUX
y4€OHBIX TPEMETOB.

Pemartsb 3a1a4u pa3HbIMH CIOCO0AM U, CPABHUBATD -
CIOc00bI pEIICHUs 33a1a4H, BLIOMPATh PAlMOHAJIbHbII
CIocoo

OBIIEE KOJIMYECTBO
YACOB IIO IIPOI'PAMME

165
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6 KJIACC
HaumenoBanue paznena |KomudectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIep)KaHue

HaTypanbHbie uncia 30 Apudmernueckne BoeimonnaTs apudmMeTnueckue 1eMCTBUSI C MHOTO3HAYHBIMU
JeNCTBUS HATypaJbHBIMU YHCIIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYHCISATH
HATypaJbHBIMU 3HAYEHHA BHIPAKCHUM, COMCPKAIINX CTETICHU.
yyciaMu. YucioBele | BBINOIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAYKEHUS, BBIPKEHUH, MPUMEHATH MPUEMbI IPOBEPKHU pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIAEHUSIX TIEPEMECTUTENBHOE U
UCIIOJIb30BaHKE COYETATEJIbHOE CBOMCTBA CIOKEHUSI M1 YMHOXKEHHS,

cko0oK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
OOIIMH NETUTEND U
HanMEHBIIIee 00IIIee
KpaTHOE.

JlemuMocTh CyMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacupeneNnuTeNIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBarps 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOAUTD
YUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBLIBAThH
TUINOTE3bI.

®opmyJIMpOBATH ONpeAeJIeHUs JICTUTENS U KPaTHOTO,
HauOOJIBITIIETO OOIIETO ACIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOT'0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh ATH
MOHSATHS TIPU PELLICHUH 3aa4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUST HAUOOJBIIET0 O0IIEro
JICIIUTENSI 1 HAMMEHBIIIETO 00I1IeT0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TIOKEHUS YHACIIA HA TPOCTHIE MHOXKHUTEIIN.
HccaenoBarp ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBarp, 00cyxka1arb, GopmMyJupoOBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YUCEIL, IBYX HEYETHBIX YUCIIE, YETHOTO U
HEYETHOIO YMCEL.

HccaenoBars CBOMCTBA ACIUMOCTA CYMMBI U IIPOU3BEICHUS
YUCEIL.

IIpuBoaAuTH NPUMEPHI YUCEN C 33JAHHBIMHA CBOMCTBaMU,
PAcCIo3HABATH BEPHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaXx 4MCEJl, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS
C IIOMOIIIBIO KOHTPIIPUMEPOB.

KoncTrpyupoBarb MaTemaTu4ecKue mpeasioKeHust

C IOMOIIBIO CBSI30K «W», KU, «ECHH..., TO...».

Pemiarh TEKCTOBBIC 3a74a4UM, BKIOUAIOIINE TTOHSATHS
JETMMOCTH, apu(METUIECKUM CITIOCOOOM, UCIIO0Ib30BATh
nepedop BceX BO3MOXKHBIX BApUAHTOB.

MoneaupoBaTh X0/ pEIICHUS 3aJa4U C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOIULIBL.

IIpuBoauTh, pa3zoupatb, OLEHUBATH PA3IUYHbBIC PEIICHHUS,
3aIliCHU PELICHUN TEKCTOBBIX 3a/1a4.

Kpurnuyecku oneHUBaTh MOJYYEHHBIM pe3yabTaT, HAXOIUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

HaFJ'ISII[HaH rcoMCTpH-.
Hp}IMBIe Ha IINIOCKOCTH

[lepneHauKyIApHBIE
IIPSIMBIE.
[lapannenpHbie
IIPsIMBIE.
Paccrosinue mexnay

Pacno3HaBaTh Ha yepTexkax, pUCYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHHUS JBYX IPSAMBIX.

N300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYaTOM Oymare JBe epeceKaronmecs
MpsIMBIE, ABE MapAJICIbHBIE MPSIMbIC, CTPOUTH MPIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH 10 IPSIMOW,
JUTMHA MapIipyTa

Ha KBaJ[PaTHOM CETKE

MEPIEHINKYJIIPHYIO TaHHOU.

IIpuBoauTH NpUMeEPHI APALIEIBHOCTH U
MIEPIEHANKYJIIPHOCTH MIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYI'OJIBHUKAX NIEPIEHAUKYIISPHBIC U
napajujiesbHble CTOpoHbL. M300paxkaTh MHOTOYT OJIbBHUKA

C IapaJUIEIbHBIMU, NTEPIICHIUKYJIIPHBIMA CTOPOHAMMU.
HaxoauTh paccTossHME MEXAY IBYMs TOYKaMH, OT TOYKH
J10 MIPSIMOM, JJIMHY ITyTH Ha KBaJPaTHOU CETKE, B TOM YHUCIIE
UCIOJb3Ysl LU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAs
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIeHue Jpo0ei.
CpaBHeHUE U
YITOPSIOYMBAHHE
Tpo0ei.
JlecsTuunbie 1podu
U METpUIEeCKas
cUCTEMA Mep.
Apudmernueckue
JIEUCTBUSA

C OOBIKHOBEHHBIMHU
U JICCATUIHBIMU
JTPOOSMHU.
OTHomeHueE.
Jlenenue B JaHHOM

CpaBHMBATBH U YHIOPSIA0YUBATH IpOOH, BLIOUPATH CIIOCO0
CpaBHEHHUsI IPOOEH.

IIpeacraBasiTh AcCATUYHBIE IPOOH B BUAC OOBIKHOBEHHBIX
JpoOel 1 OOBIKHOBEHHBIC B BUJIE JCCATUYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHBIE MPEACTABJIEHHUA IPOOHBIX YKHCE MPU UX
CpaBHEHUH, NMPHU BbIUUCIeHUsIX. Ucnoab30BaTh JECATUUHbBIC
JpoOu Mpu MpeoOpa3oBaHUM BEIMYUH B METPUUYECKOM
CUCTEME Mep.

BeinonHaTe apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH U ICCATHYHBIMU APOOSIMHU.

Bb1uncJiTh 3HaUCHHS BBIPAXKECHUH, COAEPKAIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOU, BHITIOJIHSIThH
npeoOpa3oBaHus ipobdeii, BLIOMPATh CIOC00, MPUMEHATH
cBoiicTBa apu(METUUECCKUX ACHCTBUM JIJIs palliOHaTN3auu
BBIUMCJICHU .

CocTaBjsiTh OTHOIICHUS U TTPONOPIIMH, HAXOAUTh
OTHOIIIEHUE BEJIMUMH, JCJIUTh BEIMUYUHY B JIAHHOM

30



denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

OTHOIIICHUH.
Macira0,
MIPOTHOPILIUSL.
[ToHsTHE TIpOLIEHTA.
Brruncnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 11O €€
MIPOIIEHTY.

Penrenne TeKCTOBBIX
3a/1a4, COJICpIKAIINX
JpOOM U MPOLIEHTHI.
[IpakTueckas
pabora «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIIEHUH.
HaxoauTs 3KCIIEPUMEHTAJBHBIM MYTEM OTHOLICHUE JJIMHBI
OKPYXHOCTH K €€ Juamerpy.

HNuTepnperupoBarh MacmTad Kak OTHOIIEHUE BEIMYNH,
HAXOIUTH MAcIITad TUTaHa, KapThl U BRIYUCISTH PACCTOSHUSA,
UCIIOJIb3ys MacIlTal.

OO0BbACHATD, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
CO CJIOBOM «IIPOLIEHT». BhIpamaTh MPOLIEHTHI B APOOSIX U
JpoOU B IIPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYUH B MPOIICHTAX.
BbIuMcJIATH TPOUEHT OT YHCIIA U YUCIIO MO €T0 MPOLEHTY.
OKpyrasiTh ApoOu U MPOIEHTHI, HAXOAUTH PUOIMHKCHUS
YHCEIL.

PemiaTe 3aaum Ha 4acTH, MPOLEHTHI, MPOMIOPILIUH,

Ha HaXOXJICHHE IPoOH (TIPOIEHTA) OT BETUYMHBI U BETUYNHBI
1o e€ apoou (TIPOLIeHTY), APoOH (ITPOLIEHTA), KOTOPHII
COCTABJISIET OJIHA BeM4MHA OT apyrov. IlpuBoaurs,
pa3ouparh, OLEHUBATDH PA3JIUYHBIE PELICHUS, 3aIIUCH
pELLIEHNI TEKCTOBBIX 3a/1a4.

N3Biaexath nHGOpMALNIO U3 TaOJIUIl U THArPaMM,
MHTEPIPETUPOBATh TAOJUYHbBIC JaHHBIE,

OIpeAessATh HauOOoJIbIlIee U HAUMEHbIIIEe

13 IIPEACTABICHHBIX JAHHBIX

Harmsinnast reomerpusi.
CummMmerpus

OceBast cumMMeTpus.
LenTpanbHas
CUMMETpHUSL.

Pacno3znaBarh Ha yepTexkax U H300paKEHUAX, H300pakKaTh
OT PYKH, CTPOUTH C TIOMOUIbI0O HHCTPYMEHTOB (PUTYypy
(OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
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[locTpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUSI».
CummeTtpust

B [IPOCTPAHCTBE

OKPY>KHOCTb ), CHMMETPUUYHYIO TAaHHOW OTHOCUTEIHHO
IPSAMOM, TOYKHU.

HaxonuTh npuMepbl CHMMETPUU B OKPYKAIOIIEM MUDE.
MonenaupoBarthb u3 6ymaru ase GUrypbl, CAMMETPUUHbBIE
OTHOCUTEIBHO MPSIMOM; KOHCTPYHUPOBATh T€OMETPUUECKHE
KOH(UTYpaI, UCTIOJIb3ys CBOWCTBO CHMMETPHUH, B TOM
YHCIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh cBOWCTBA U3YYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETpPHEH, UCTIONB3Ys IKCIIEPUMEHT, HaOII0ACHHE,
MOJIETTMPOBAHHUE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKICHUS O CAMMETPHH PUTYD

BoipakeHust ¢ OykBaMu

[Tpumenenue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHUH U
IIPEJIOKECHUN.
bykBeHHbIE
BBIPAKECHUS U

YU CIIOBBIE
ITOICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0XJICHHE
HEN3BECTHOI'O

Hcnonb3oBaTh OyKBbI 1711 0003HAUYCHHS YHCEIT, TPU 3aITUCH
MaTeMaTUYeCKUX yTBEPKIACHUHN, COCTABIISATh OYKBEHHbBIE
BBIPAXKEHUS 110 YCJIOBHIO 3aa4H.

HccnenoBaTh HECTOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
WCII0JIb30BaTh OYKBHI JJISI UX 3aIUCH.

BoruncasiTh 4ncioBoe 3Ha4ueHUE OYKBEHHOTO BBIPAKEHUS
MIpY 3aJaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh GOPMYJIbI: IEPUMETPA U IUIONMIAIN
MPSIMOYTOJIbHUKA, KBaIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIAAN
KpPYyra; BHINOJHATH BHIYUCIEHHS 110 ’TUM PopMyram.
CocTaBisATh (POPMYJIbI, BEIPAKAIOIINE 3aBUCUMOCTHA MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIILHOCTh, BPeMsi, 00BEM
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KOMIIOHEHTA. paOOThI; BHIMOJIHATH BEIYMCIIEHUS 110 3TUM (HOpMYyJIaM.
DopmyIibl Haxoauth HEM3BECTHBI KOMIIOHEHT apU(PMETHIECKOTO
JEUCTBUSA
Harisiiaas reomerpusi. 14 YeThIpEXYrOJIbHUK, N300pakaTh Ha HETUHOBAHHOM U KJeT4aToi Oymare
@urypsl Ha IIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJBHUKHU C 3aJaHHBIMU CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IIapaJUIEIbHBIMU, IIEPIIEHIUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHajeu.
N3mepenue yrios.
Bunnl

TPEYr OJIbHUKOB.
[lepumetp
MHOTOYT'OJIbHHKA.
[Tnomanb Guryps.
Dopmyiibl
HIEpUMETPa U
IJIOIA N
IPSAMOYTOJIbHUKA.
[Tpubmmxénnoe
MU3MEPEHUE TUIOIIAIN
uryp.
[IpakTrueckas

CTOpPOHAMHU, NPSMBIMU YIIaMH U JIp., PABHOOEIPEHHBIN
TpeyroibHUK. [Ipennarare u 00cy:xaaTh CIOCOOBI,
AJITOPUTMbI ITOCTPOCHHUS.

HccnenoBarh, UCNONb3ys HKCIIEPUMEHT, HAOIIIOICHHE,
MOJIEJIMPOBAHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBApaTa,
pa3duBaTh Ha TPEeYrodbHUKH. QOOOCHOBBIBATH, ONPOBEPTraTh
C IIOMOILBIO KOHTPIIPUMEPOB YTBEPKIACHHUS

O MPSIMOYTOJIbHUKE, KBa/IpaTe, PpACIIO3HABATH BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

HN3mepATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIbL,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBAThH YIJIbI;
pacmo3HaBaTh OCTpbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBL.
PacnosnaBarh, H300paxkaTb OCTPOYIOJIbHBIN, IPIMO-

YT OJIbHBIN, TYNOYT OJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJbHUKHU.

BerauciasiTb NEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSAMOYT OJIbHUKH,
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pabota «ILmomranp Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUIECKUE CTUHUIIBI
KpyTra WU3MEPEHUS JIJTMHBI U TIOMIATH.

Hcnonb3oBaTh NpUOIMAKEHHOE H3MEPEHHe UTHMH U
IJI0IIA el Ha KieTyaTor Oymare, mpuOIMmKEHHOE U3MEPEHUE
JUTHHBI OKPYKHOCTH, TIOMIAIU Kpyra

[ToyoXuTEIBLHEBIE U 40 [lensie yncia. IIpuBOAMTH NPUMeEPHI UCIIOJIB30BAHUS B PealbHOM KU3HU
OTpHULIATENIbHbIC YKCTIa Mopynb uucna, MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCE.
reoMeTpUYECKast N300paxars 11e1ble Ynca, MOJI0KUTEIbHbBIE U
UHTEpIpeTanus OTpHULIATEIILHBIC YHCTIA TOUKAMU Ha YHUCIIOBOM MIPSIMOH,
MopyJisi. UucnoBbie HCNOJIB30BATh YUCIIOBYIO MIPSIMYIO /111 CPABHEHUS YHCEIL.
MIPOMEKYTKH. IIpuMeHsTH IPaBWJIA CPABHECHUS, YIIOPSIA0YUBATD 1IC/IbIC
ITonoxuTeabpHbBIE U YHCIia; HAXOAUTh MOJYJIb YKCIA.
OTpUIATEIIbHBIC @opMyJIMPOBATH MPABWJIA BEIYUCIICHUS C MOJOKUTEIbHBIMU
yucna. CpaBHEHUE Y OTPHUIIATEIbHBIMUA YMCIaMU, HAXOAUTh 3HAYEH U
MIOJIOKATEJILHBIX U YUCJIOBBIX BBIPAXKEHUH, COICPIKAIIUX JEHCTBUS
OTPUIIATEIIbHBIX C TIOJIOKUTEIBHBIMU U OTPUIIATEIBHBIMU YHUCIIAMH.
YHCEJl. IIpuMeHSITH CBOMCTBA CITOXKCHUS U YMHOXKEHUS
Apudmernueckue JUJIs1 TIpeoOpa3oBaHus CYMM U ITPOU3BEICHUIM
JICUCTBUSI

C IMOJIOXKUTCIIbHBIMU
" OTpHUHATCIIbHBIMU

quCJIaMH.

Pemenue TeKCTOBBIX
3aga4
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[IpencraBneHne JaHHBIX

[IpsmMoyroapHas
CHUCTEMa KOOpJHUHAT
Ha IIJIOCKOCTH.
KoopanHatsl Toukn
Ha IJIOCKOCTH,
adcrcca u
OpJIMHAaTA.
Cronbuartsie U
KPYTOBbIC
JMarpamMMel.
[IpakTnueckas

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, COJIep KaIlINX
JTaHHBIE,
MpeICTaBICHHBIC

B TaOIMIAX U

Ha Juarpammax

OO0BACHATH U MWJUTKOCTPUPOBATH MOHATHE TPSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 3aTAaHHBIM KOOpJAUHATaM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaTbie U KPYroBbI€ TUArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
nuarpammbl. Ucnmoib30BaTh HH(pOPMALUIO,
MpeACTaBJICHHYIO B TaOJIMIIAX, HA JUarpaMMax JJisl pelieHus
TEKCTOBBIX 33/1a4 ¥ 33/1a4 U3 PEATbHOU KU3HU

Harnsinnas reometpus.
®durypsl B MpoCTPaHCTBE

[IpstMOyTroBHBIN
napajuieJenuIe]I,
KyO, pu3ma,
nupamuja, KOHyc,
UUJUHP, 11ap U
chepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMUCHIBATH
NUpaMUy, IPU3MY, HWIKHAP, KOHYC, lIap, H300paaThb UX
OT PYKH, MOEJIMPOBATH U3 OyMaru, riacTUINHA, IPOBOJIIOKH
u ap. llpuBoauTh npuMepbl 0OBEKTOB OKPYKAIOIIET0 MUPA,
UMEOIINX (POPMBbI HA3BAHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTMIO: BEPIINHA, peOPO, TpaHb,
OCHOBAHHE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
UUJIMH]Ipa U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsarue 00BnEMa;
CAMHULIBI U3MEPEHUS
o0BpéMa. O0BEM

M3yuarth, UCNoNb3ys IKCIIEPUMEHT, HAaOIOCHIE, N3MEPEHHE,
MOJICJIMPOBAHKE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMHUCHIBATH
CBOWCTBA HAa3BaHHbBIX TN, BHIABJIATH CXOACTBA U
Pa3JIM4uA: MEXAY MUPAMUION U IPU3MON; MEXKITY
HWIMHIPOM, KOHYCOM U IIAPOM.

Pacno3HaBaTh pa3BEPTKHU NapajlieNenunena, Kyoa, mpu3Msl,
NMpaMubl, KOHyCa, HWJIMHAPA; KOHCTPYMPOBATH JaHHBIC
Tena U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH.

CoznaBaTb MoJeJIM TPOCTPAHCTBEHHBIX puryp (13 Oymaru,
IIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTh HA MoAesIX: ITHUHBI pEOEP MHOTOTPAHHUKOB,
JTUaMETp Iapa.

BeiBonuts Gpopmyiry 00bEMa NPIMOYTOJIBHOTO

PSIMOYTOJILHOT O napasuieenumesa.
napassiesenurnena, Boruncasats no popmysam: 00bEM NPIMOYTOIHHOTO
Ky0a, hopmyIsl napaJsiesenurnesia, Kyoa; uCroib30BaTh €IMHUIIBI U3MEPEHUS
00BEMa 00BEMA; BBIYMCAATH O0BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
napaJijIesieNUIe0B; pelaTh 32241 C PEATbHBIMU JAHHBIMU
[ToBTOpenue, o6o0IIeHHE, 20 [loBTOpEeHUME BouIyucasTh 3Ha4€HUS BBIPAXKEHUN, COACPIKALLNX

CUCTEMAaTHU3aluAa

OCHOBHBIX ITOHSITUHN
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
00001IeHNE U
CHCTEMAaTH3aIUs
3HaHUM

HATypaJibHbIC, LIEJbIC, OJIOKUTEIBHBIE U OTPULIATEIIbHBIE
qucia, OOBIKHOBEHHBIE U ICCITHYHBIC APOOH, BBHITTOIHSTH
peoOpa30BaHUs YUCEN U BHIPAKEHUM.

Br10upaTh ciocod cpaBHEHUS YHCEIl, BHIYUCICHUN,
NPUMEHSATH CBOMCTBA apU(PMETUUCCKUX JICHCTBUM

JUISL pallMOHAJIM3alUM BBIYUCIICHUH.
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PemiaTs 3a1aum 13 peanbHOU KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA JJIs1 PECIICHUS 3a/1a4 U3 APYrUX
MPEIMETOB.

Pemarp 3a1aum pa3HbIMHU CIIOCO0aM U, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 33/1a4U.

OcyecTBJISITH CAMOKOHTPOJIb BBITIOJHSEMBIX JIEUCTBUI U
CaMONPOBEPKY Pe3ysIbTaTa BEIYMCICHUN

OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOIPAMME
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