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IHosicHuTebHASA 3aNIMCKA.
Jannas paboyas mporpamMma o MaTeMaTHKe pa3padoTaHa Ha OCHOBE:

o @enepa’dbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHIApPTa OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPKJACHHOTO MPUKa3oM MHHHCTEpCTBa 00pa3oBaHusi U Hayku PD ot
17 nexabps 2010 roga Ne 1897;

e TpebOBaHUN K pe3ylbTaTaM OCBOCHMS OCHOBHOW 0O0pa3oBaTelIbHONW MPOrpPaMMBbI
(JIMYHOCTHBIM, METANPEAMETHBIM, IPEIMETHBIM);

e  OCHOBHBIX MOJXO0/0OB K Pa3BUTHIO U ((OPMUPOBAHUIO YHUBEPCAIBHBIX YUYECOHBIX IEHCTBUI
(YY) nyis ocHOBHOTO 00111eT0 00pa3oBaHus;

e IPHUMEPHOI MporpamMmsl 0 yueOHOMY mpeaMeTy MaTemaTika 5-6 Kiacchl — 5-¢ u31aHue
— M. [Ipocsemenue. 2016 — 80c;

e (bexepanpHOrO NEpeUHs yYeOHUKOB MO MpeaMeTy «MaTeMaTuKa;

e YMK mno wmaremaruke.Pabouass nporpamMmma OpUEHTHpOBAaHAa Ha HCIOJb30BAHUE
yueOHUKOB 5 u 6 kiaccoB, aBTopsl H.S. Bunenkun, B.M. XKoxos, A.C. UecHokos, C.H.
[Bapudypa (M.: Muemosuna), ®I'OC.

B paboueil mporpamme ydTeHbl HAed U TOJNOKeHHUS KoHIeNuuu AyXOBHO-HPABCTBEHHOTO
pa3BUTHUA ¥ BOCHUTAHMS JIMYHOCTH TpaxaaHuHa Poccuu, mnporpaMmbl pa3BUTHS U
(dopMHpOBaHUsT YHUBEPCAIBHBIX YYEOHBIX NEHCTBUH, KOTOpPBIE 00ECIeUYnBalOT (OPMHPOBAHNE
POCCUHMCKON  TpakJaHCKOM  HIEHTUYHOCTH, OBJAJEHUE KIIOUYEBBIMH  KOMIIETCHIMSIMH,
COCTAaBJISIIOLIMMHU OCHOBY JUIsl CaMOpa3BUTHUsI OOy4arolUXCsl, KOMMYHUKATUBHBIX KayecTB
JIMYHOCTH.

Heau o0yyenus

W3ydenne nHbopMaTUKU U MHPOPMAIIMOHHBIX TEXHOJIOTHI B OCHOBHOW IIKOJIE HAMpaBlIeHO Ha
JOCTHKEHHUE CIEAYIOUINX LETEH:

6 HanPaeIeHuU TUYHOCIHO20 PA3CUMUA:

pa3sBUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIIICHUS, KYJIbTYyphl pe4d, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

(GbopMHUpOBaHNE Yy yuYalIUXCSd MHTEUIEKTYaJIbHONM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOJOICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

BOCIIMTAHWE KayeCTB JMYHOCTH, OOECHEUMBAIOIIMX COIMAIBbHYI0 MOOMJIBHOCTb, CIIOCOOHOCTh
MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHMUS;

dbopMUpOBaHHE KAuyeCTB MBIIUICHUSA, HEOOXOMUMBIX i ajanTallid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K MAaTEMaTHUECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTEH;

6 MemanpeomMenmHom HanpasieHuu

dbopMupoBaHUE TPEACTABICHUI O MaTeMaTHKE KaK YacTh OOIedyesoBEe4YeCKOW KYJIbTYpPHI, O
3HAYUMOCTH MaTEeMaTUKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOTO OOIIECTBA;

pa3BUTHE TPEICTABICHUH O MaTeMaThke Kak (opMe ONHMCaHWid W METOJe IO3HaHUs
NeMCTBUTENIBHOCTH, CO3JaHUE YCIOBHM Ui MNpUOOpETeHUs TMEepBOHAYAIBHOIO  OIbITA
MaTEeMaTUYeCKOro MOJEIUPOBAHHUS;

dbopMupoBaHre OOLMX CMOCOOOB MHTEIUICKTYIbHON JESITeTbHOCTH, XapaKTEePHBIX IS
MaTE€MaTUKU U SBISIOMIUXCS OCHOBOM MO3HABATENbHOM KYJIbTYpPbl, 3HAYUMOMN AJI Pa3IUYHBIX
chep yemoBeUECKON NeATETLHOCTH;

6 NpeOMemHOM HAnPAasIeHUU

OBJIaJICHUE MaTEeMaTHYEeCKHUMH 3HAHMSIMH W YMEHHUSMH, HEOOXOAWMBIMH [UIsl TPOJIOJIKEHUS
oOydeHHs B CTaplIel IIKOJE€ WM HHBIX 00IIe00pa3oBaTEeIbHBIX YUPEXKICHUAX, H3yUCHUS



CMEXHBIX JMCUUILUIMH, TNPUMEHEHUS B TIOBCETHEBHOM >KHM3HM;CO3/aHuE (yHAAMEHTa IS
MaTEeMATHYECKOTO pa3BUTHs, (OPMUPOBAHUS MEXAHW3MOB MBIIUICHUS, XapPaKTEPHBIX IS
MaTEeMaTHYECKOH eATeIbHOCTH;

OBJIaJiIcHUE 0a30BBIMH TOHSTHSIMH IO OCHOBHBIM pa3feliaM COJCpXKaHUs; MPEICTaBIeHUE 00
OCHOBHBIX HM3y4aeMbIX TMOHSTHUSX KAaK BXHEHIINX MATEMATHYECKUX MOJIENSIX, MO3BOJISIFOIINX
ONKCHIBATh U U3y4YaTh pealibHbIe MPOILIECCHl U SIBICHUS;yMEHUE Pa00TaTh ¢ MaTeMaTHYEeCKUM
TEKCTOM, TOYHO U TPaMOTHO BBIP@XAaTh CBOM MBICIM B YCTHOM U MHUCBMEHHOW peyd ¢
MPUMEHEHUEM MaTeMaTUYECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

pa3BUTHE TPEJICTaBICHMM O 4YHCle, OBJAJCHHE HaBbIKAMH YCTHBIX, MHCbMEHHBIX,
WHCTPYMEHTAILHBIX BBIUMCIICHHUIA;

YMEHHE BBITIONHATh apu(METUYECKUE OMNepalud C OOBIKHOBEHHBIMH JIPOOSMU;yMEHUE
MEPEXOJIUTh OT OJHON (DOPMBI 3aITMCH YHCET K IPYTOi, IPEICTABISTh MPOICHTHI - B BUJE ApoOU
U ApoOb - B BUE MPOIECHTOB;

YMEHHE BBITIONHATH apu(MeTndecKue NeUCTBUS C palliOHATLHBIMH YUCIIaAMU;

YMEHHE pellaTh TEKCTOBbIC 3a/layd, BKJIIOYas 3a/ayd, CBsI3aHHbIE C OTHOIICHHEM U
MPOMOPLUUOHATILHOCTRIO BEIMYUH, JApPOOSIMHU U MPOLIEHTAMU;PACIIO3HABaTh U H300paxkaTh
NEPIEeHIUKYISIPHBIC IPSIMbIE C TIOMOIIBIO TUHEHKU U TPEYrOJIbHUKA;

OTIPECIIATh KOOPAWHATHI TOYKH HAa KOOPIWHATHOW IUIOCKOCTH, OTMEYATh TOYKH IO 3aJaHHBIM
KOOpPJIMHATAM.

B xoye n3ydenus Kypca ydanipecsi pa3BUBAIOT HABBIKM BBIYMCIICHUN ¢ HATYPATbHBIMU YHCIIAMH,
OBJIAJICBAIOT HABBIKAMH JICHCTBUH C OOBIKHOBEHHBIMH W JICCATUYHBIMU APOOSMH, TOTYYaAIOT
HAYaJbHBIE TMPEACTABICHUS 00 KCIONB30BAaHUM OYKB 7S 3alHCH BBIPAKEHHUH M CBOWCTB
apu@MeTHUYeCKUX JCWCTBUN, COCTaBICHHH YpaBHEHHH, MPOJOIDKAIOT 3HAKOMCTBO C
TEOMETPUUECKUMHU TOHSATHIMH, MPUOOPETAIOT HABBIKM MOCTPOCHUS TE€OMETPUUYECKUX (GUTYp U
U3MEPEHHS TeOMETPUIECKIX BEITHUHMH.

DNEeMEeHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPHH BEPOSTHOCTEH BBOJATCS B 5 KIlacce.
[Tpumepsl pemieHUs TPOCTEHINNX KOMOMHATOPHBIX 3ajad: mepedop BapHAHTOB, IPABUIIO
YMHOXEHUS; TPEICTaBICHUE JaHHBIX B BUJAC TAONHII, IUarpaMM; IIOHSATHE ¥ TPHUMEPHI
CITy4aWHBIX COOBITHIA.

Ocnoenas yenv 00yuenus MaTeMaTHKH B 5-6 Kilaccax:

BBISIBUTH M Pa3BUTh MaTEeMaTHUYECKHE W TBOPYECKHUE CIIOCOOHOCTH YYaIUXCs;00ecTeyuTh
MPOYHOE U CO3HATENHHOE OBJIAJCHUE YYAIIUMUCA CHUCTEMOW MaTeMaTHYeCKHX 3HAaHUU U
YMEHUH;

obecrieunTh 0a3y MaTeMaTHYECKUX 3HAHUHM, TOCTATOUYHYIO JUUISl U3yYEHUS! CMEKHBIX JUCIUTLIINH
U TIPOIOJDKEHUST 00pa30BaHMs;C()OPMUPOBATH YCTONYHUBBIA MHTEPEC YUAIIUXCS K TIPEIMETY.
3agaum o0yueHnus:

OBJIAJICTh CHUCTEMOW MaTeMATHYSCKUX 3HAHWA M YMCHHH, HEOOXOJMMBIX IS TMPUMCHEHUS B
MPAKTUYECKOMN JCSITEILHOCTH, H3yYeHUN CMEKHBIX JUCIHILINH;

CIocOOCTBOBAaTh HWHTEIICKTYaTbHOMY Ppa3BUTHIO, (OPMHUPOBATH KadecTBa, HEOOXOIMMbBIC
YENIOBEKY JIJIsl TIOJTHOILICHHOM JKU3HHU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIC MATEMATHUECKOM
NESTENIbHOCTH: SICHOCTU M TOYHOCTHM MBICIH, WHTYHMIIMH, JIOTHYECKOTO  MBIIUICHUS,
MPOCTPAHCTBEHHBIX MPEJCTABICHUN, CIIOCOOHOCTH K MPEOJOJICHUIO TPYAHOCTEH;hopMUpOBAThH
MIPEJICTABJICHHS 00 HJISAX U METOJIaX MAaTEeMAaTHKH KaK YHUBEPCAIBHOTO S3bIKa HAYKH M TEXHHKH,
CpeICTBaX MOAETUPOBAHNUS SBJICHUIN U MPOLIECCOB;

BOCIHUTHIBATh KYJIbTYpPY JIMYHOCTH, OTHOLIEHHE K MAaTeMaTUKH KaK 4acTU OOIIeueI0BEUYECKOM
KYJbTYpHbI, HTparoiiell 0co0yI0 PoJib B 0OIIECTBEHHOM Pa3BUTHH.



[Ipeamer «MaremaTuka» OTHOCHTCS K oOpa3zoBarenbHON oOmactn «Marematuka U
UHPOpPMATHKAY.

Pabouas nporpamma paccuurana Ha 340 yacoB (B Kaxa0M Kijacce 1o 5 yacoB B Hezento, 170
4acoB B I'O).

I[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
JInuHoCTHBIE:
- HE3aBHUCHUMOCTb M KPUTUYHOCTH MBILIUICHUS, KYJIbTYpbl pPE€4H, CIIOCOOHOCTH K YMCTBEHHOMY
AKCIIEPUMEHTY;
- (opMupoBaHMe KauecTB MBIIUICHUS, HEOOXOMUMBIX [UIA aJanTalid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;
- pa3BUTHE UHTEpPECa K MAaTEMATUYECKOMY TBOPUYECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTE;
- BOJISI © HACTOMYUBOCTD B JOCTHKEHUH LIETTH.
MeTtanpeaMeTHbIe:
Pezynamusnvie YY/I:
- CaMOCTOSITENIbHO OOHapYyXUBaTh U (OPMYIUPOBATH Y4eOHYIO MPOOIEMy, ONMpEeneisITh LElb
Y,
- BBUIBHTaTh BEPCHM pEIICHHs TNPOOJIEMBbI, OCO3HABaTh( W HWHTEPHPETHPOBATH B CiIydae
HEOOXOJUMOCTH) KOHEYHBIH pe3ynabTaT, BbIOMpaTb CpPEACTBA JOCTMIKEHHS LEIU U3
IPEJIOAKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIILHO;
- COCTaBJIATh (MHAMBHIYAJbHO WM B TPYIIeE) IUIAH peIIeHUs NpoOJieMbl (BBIMOJIHEHHE
IPOEKTa);
- paboTasi mo TJIaHy, CBEpPATh CBOU JACWCTBUS C LIETbI0O M MPH HEOOXOJUMOCTH HCIPABIATH
OIIMOKK CaMOCTOSTENLHO( B TOM YHUCIIE U KOPPEKTUPOBATH IJIaH);
- B IMAJIOT€ C YYUTENIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BRIOPAHHBIE KPUTEPUH OIIEHKHU.
lo3znasamenvuvie YVJI:
- IPOBOJUTH HAOIIOACHNE U SKCIIEPUMEHT 0J1 PYKOBOJICTBOM YUHTENS
- OCYIIECTBJISATh PaCIIMPEHHBIA MOUCK MHPOPMAIIUHU C UCIIOIb30BAaHUEM PECYPCOB OUONIMOTEK U
WHTEpHETA
- OCYHIECTBJIATH BBIOOP Hambosee 3((EeKTUBHBIX CIIOCOOOB pelIeHHs 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHIA;
- aHaJIM3upOBaTh, CPABHUBAThH, KIacCUPHUIIMPOBATH U 0000maTh (GakThl U SBICHUS;- NaBaTh
OIPEEIICHUE TIOHATUSM.
Kommynuxamuenwvie YVJ]:
- CaMOCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJAEHCTBHE B rpyIme (OnpeaensTs oOllue
1IeJIH, JOTOBAPUBATHLCS APYT C IPYrOM U T.J1.);
- B IUCKYCCHH YMETb BBIJIBUHYTh apTYMEHTHI U KOHTPAPTyMEHTHI;
- YYUTHCSA KPUTUIHO OTHOCUTHCS K CBOEMY MHEHUIO, C IOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTh
CBOETO MHEHHUS U KOPPEKTUPOBATH €r0;
- IOHUMAasl TIO3UIUIO IPYTOro, Pa3InyaTh B €ro pedyr: MHEHUE (TOUKY 3pPEHHs), T0Ka3aTeIbCTBO
(aprymeHTsl), pakThl (TUIIOTE3bI, AKCHOMBI, TECOPUH).
IIpeamerHble:
Pauuonanvusie yucna
Yuenuk nayuumcs:
1) noHMMAaTh OCOOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHHUS,




2) BIaJeTh MOHATHUSAMHU, CBSI3aHHBIMU C JICIUMOCTBIO HATYPAIBHBIX YHCEIT; .

3) Boipaxare UYMCJla B »kBuUBaNeHTHBIX (opMax, BbIOMpas HauOojee MOAXOIANIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYaIuu;

4) cpaBHUBATh U YIOPSAA0OYMBATh PAllUOHAJIBHBIE YUCIIA;

5) BBINOJHATH BBHIYUCICHUS C PALMOHAIBHBIMU YHCIIAMH COYETasi YCTHbIE M MHUChbMEHHBIE
MPUEMBI BBIYUCIICHUH TPUMEHEHUE KaTbKYJISATOPA;

6) UCIOJIb30BaTh TIOHATHS H YMEHHUS, CBS3aHHBIE C TIPOMOPIMOHATBLHOCTHIO BEIWYMH,
MPOIICHTAaMH, B XOJI€ PEIICHMs MAaTeMAaTHYECKUX 3a7ad W 3a7ad U3 CMEXKHBIX IPEIMETOB,
BBITIOJIHSITh HECJIOKHBIC MPAKTHYECKUE PACUETHI.

Yuenux nonyuum eozmoorcnocms.

1) MO3HAKOMUTHCSI C TO3UIIMOHHBIMU CUCTEMaMHU CYMCIICHHUS C OCHOBAHUSIMU, OTIIMYHBIMU OT 10;
2) yriyOuTh M pa3BUTh MIPEACTABICHUS O HATYPAJIbHBIX YMCIAX U CBOUCTBAX JEIUMOCTH;

3) Hay4HuThCS WCIONB30BaTh NPHEMBI PANMOHATM3UPYIONINE BBIYUCICHHS, TMPUOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOUPAs MOIXOISIIMMA ISl CHTYallud CII0C00.
eiicmgeumenvhble yucna

Yuenuk nonyuum eozmooicnocmy:

1) pa3BUTh NpeACTABICHNE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJIbHBIX /10 IEUCTBUTEIIBHBIX
YHCEJI; O POJIM BBIYUCIIEHUU B YEJIOBEUECKOU IIPAKTHKE;

2) pa3BUTh U YIIyOUTh 3HAHUS O IECATUYHOM 3aIIUCH PALlMOHAJIBHBIX YHUCEN.

Hszmepenus, npudaudicenus, OueHKu

Yuenux nayuumecs:

UCMOJb30BaTh B XOJIe pEUIeHHs 3aJady d3JEMEHTapHble MpE/ICTaBJICHUS, CBS3aHHBIE C
npUOIMKEHHBIMU 3HAUEHUSIMH BEJTMUHUH.

Yuenux nonyuum eosmooicnocmy:

1) MOHATH, YTO YUCIIOBBIE JAHHBIE, KOTOPHIE HCHOJIB3YIOTCSA JUIS XAapaKTEPUCTHKH OOBEKTOB
OKPY’KaIOIIEro MUPA, SIBJISIOTCS MPEUMYIIECTBEHHO MPUOIKEHHBIMUY;

2) MNOHATH, YTO MOTPEIIHOCTh pEe3yjbTaTa BBIYUCIECHUN JIOJKHA OBITH COM3MEpPHMa C
MOTPEIIHOCThIO UCXO/IHBIX JaHHbIX.

Haznaonasa ceomempus

Yuenux nayuumcs:

1) pacno3HaBaTh Ha 4YepTeXkaX, PUCYHKaX, MOJEJIAX M B OKpYXKAIOIIEeM MHpe IUIOCKHE U

IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (UTYPHI;

2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO Mapasuieienunesia, IpaBuibHON TMpaMHIbL,
LWIMH]pA U KOHYCA;

3) cTpouTh pa3BEPTKHU KyOa M MPSIMOYTOIBLHOTO TTapaUIeeuIea;

4) omnpenensTh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (DUTYPHI TUHEHHBIE pa3Mepbl caMoil GUrypsl
1 Hao0opoT;

5) BBIUUCIATH 00BbEM IPSIMOYTOJILHOTO Mapasieienuea.

Yuenux nonyuum eozmooicnocmn.:

1) BbMUCHATE OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTYp, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX NapaljIeIeIUIE10B;

2) yrnyOuTh U pa3BUTh NPECTABICHUS O IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX;

3) IpUMEHATH NOHSTHE PA3BEPTKU JIJIS1 BHIMOJIHEHUS TPAKTHUECKUX PacUETOB.

Conep:kanue y4eOHOro npeamera



1. HatypaabHble yncaa 1 mkaabiO003HaueHne HaTypalbHBIX drcel. OTpe3ok, AIruHa
orpe3ka. TpeyronpHuk. Ilnockocts, npsmas, nyd. Ilkamel u koopauHatel. MeHble wWin
6onbie. OcHogHas yenb— CACTEMAaTH3UPOBATh U O0OOIIUTH CBEICHUS O HATYpalIbHBIX UYMCIIAX,
IIOJIyYE€HHBIE B HAYAJIbHOM 1LIKOJIE; 3aKPENUTh HAaBBIKU IIOCTPOEHUS U U3MEPEHUSI OTPE3KOB

2.CiokeHMe M BBIYUTAHUE HATYPAJIbHBIX YK ces Cli0KeHUEe HaTypalbHBIX YHCEI U €T0
cBoiicTBa. Bbrunmranue. PemeHue TekcTOBbIX 3aaay. YucioBble M OyKBEHHbBIC BbIPAXKECHUS.
bykBeHHas 3aIMCh CBOMCTB CJIOXKEHHS U BBIYMTAHUA. Y paBHeHUE. OCHOGHAA Yeib — 3aKpenuTh U
pa3BUTh HABBIKYU CJIOKCHUS U BBIYUTAHUS HATYPAJIbHBIX YHCEI.

3. YMHOXKeHHe U 1eJIeHHe HATYPAJbHBIX YHCeJ Y MHOKCHUE HATypaIbHBIX YACENT U €r0
cBoricTBa. Jlenenue. JleneHue ¢ OCTaTKOM. YTIPOUICHUE BbIpaKeHUU. IIOpsnoK BBINOIHEHUS
neiictBuii. Crenenp umcna. Ksampar u ky0 umcna. OcHoéHas yenb — 3aKpeluTh U pa3BUThH
HaBBIKU apu()METHUECKUX JACHCTBUI ¢ HATYpaIbHBIMH YHCIaAMU

4. Ilnomamn u odbembl @opmynbl. [Tnomans. @opMyna miuomaau NpsSMOYToJbHUKA.
Enununsl  u3mepenuss minomaned. IIpsmoyroneneiii napamnenenunen. OO0bembl. O0beM
IpSAMOYTOJIBHOTO napajuienenunena. Ocnosnas yenb — paclIUPUTh NPEICTaBICHHUE ydyaluxcs 00
U3MEPEHUU TEeOMETPUYECKMX BEJIMYMH Ha IpuUMepe BBIYMCICHMS IIoHageil U o0beMoB,
CHUCTEMaTU3UPOBATh U3BECTHBIC UM CBEJIEHUS 00 €MHULIE U3MEPEHMUS.

5. OobixkHOBeHHBbIe apoOM OkpyxHOCTs U Kpyr. [lomu. OOBIKHOBEHHBIE ApPOOU.
CpaBHenue apo0Oeii. [IpaBunbHble U HenpaBuibHbIE 1poOu. ClokeHue U BbIYUTaHHUE JIPpoOeil C
OJINHAKOBbIMM 3HaMeHaremsimMu .Jlenenue u qpodu. Cmemanubie yrcia. CloxKeHue U BhlYUTaHue
CMEIIaHHbIX uucen. Ochoenas yeib— MO3HAKOMUTH YYalllUXCSl C HOHSTHEM JpoOu B 00beMe,
JOCTAaTOYHOM JUIsl BBEJCHUS AECATUYHBIX IPOOEH.

6. Jecatuunbie apodu. CioxeHHe W BbIYUTAHME JAeCATHYHBIX Apodeii/lecaTuunas
3anuck ApoOHbIX yuces. CpaBHEHHE JeCATUYHBIX Apo0eit. Cllo)keHUe U BBIUUTAaHUE JECATUYHBIX
npo6eit. Ilpubnmxénnble 3HaueHus uucen. Okpyrienue uducen. OcHognas yenb — BbIpadOTaTh
yYMEHHUE YUTaTh, 3alIUCHIBATh, CPABHUBATh, OKPYIJIATH IECATUYHBIE IPOOH, BBIIOJIHATh CIOKEHHUE
Y BbIYUTAHHUE JIECATUYHBIX APOOEH.

7. YMHoOKeHUe U JleJleHHe J1eCAITUYHBIX Apodeil YMHOXKEHNE NECATUYHBIX JpoOeil Ha
HaTypaJibHble uucia. [leneHue necATHUHBIX OpoOell Ha HaTypajbHblEe YHUCA. YMHOMKEHUE
JeCATUYHBIX NpoOeit. [lenenue Ha nmecsatuunyro npoOb. Cpennee apudmerndeckoe. OcHosHas
yenb — BEIpabOTaTh YMEHHE YMHOXKATh U JICJIUTh IECATUYHBIE IPOOH, BBITTOJIHATH 3a/1aHUS HAa BCE
NeMCTBUS C HATYpaJbHBIMU YUCIIAMH U JECATUYHBIMU APOOSMHU.

8. UHcTpymMeHTBHI 1JIsi BBIYMCICHMI M W3MepeHMiMUKpokanbKynaTop. [IpoueHTsl.
VYron. Ilpsamoir u pa3BepHyTbll yroa. YepréxHblii TpeyrojbHUK. M3mepeHue yrios.
Tpancnoptup. Kpyroseie muarpammsel. Ocnosnas yenv — cHOpMUPOBATh YMEHHUS pEIIaTh
pocTeiire 3aJaui Ha MPOIEHTHI, BBIOIHITH H3MEPEHUE U TOCTPOCHHE YTIIOB.

9. IloBTOpEHUe.

XapakTepucTHKAa OCHOBHBIX BH/I0B eSITeJIbHOCTH 00y4al0IIMXCs
(Ha ypoBHE y4eOHBIX JIeHCTBUA)

5 kjaacce

HaszBanue OcHoBHBIE BUABI JeITEILHOCTH




paszieia

1.
HarypaabHbie
YHCJIa U IIKAJbI
(16 4.)

OnuceiBaTh CBOWCTBA HAaTypalbHOIO psAga. BepHo wucnonp3oBaTh B pedu
TepMuHbl 1Mppa, uucno. HaspiBaTh KiacChl M paspsabl B 3allUCU
HaTypaJgbHOrO uucia. YuTare U 3alMChIBaTh HAaTypajlbHbIE 4YHCIA,
ONpeNeNIATh 3HAYHOCTh 4YMCJIA, CpaBHMBATh M  YHOPSAOYMBATH  UX,
rpaMMaTU4YeCKH IPaBWIbHO YWUTaTh BCTPEYAIOIIMECS MaTeMAaTUUYECKUE
BBIPAYKEHUS.

PacrioznaBate Ha  uyepTekax, pHUCYHKaX, B  OKpPYXaloUleM  MHpeE
reoOMeTpHUECKue (PUTYPBI: TOUKY, OTPE30K, MPSAMYIO, JIyd, JOMOJHUTEIbHBIE
Jy4yd, IUIOCKOCTb, MHOTOYrOJbHHMK. [IpMBOAMTH IpUMEpPHI aHAJIOIOB
reoMeTpruecKux (Guryp B okpyxaromem mupe. M300paxars reomeTpruueckue
¢burypel 1 uUX KOHQUIypalMM OT PYKH M C MCIOJIb30BAHUEM UYEPTEKHBIX
UHCTPYMEHTOB. M300paxars reomerpuueckue Gpurypsl Ha KjaetyaTtoii Oymare.
W3MepsaTh ¢ NOMOIBIO MHCTPYMEHTOB W CpaBHHMBATh JJIMHBI OTPE3KOB.
Crpouth OTpPE3KM 3aJaHHOW JJIMHBI C TMOMOILNBIO JIMHEHKH M LUPKYJIS.
BoipaxkaTh OHM €QMHMIIBI U3MEpPEHUsl JIUHBI uepe3 apyrue. IloapzoBaThes
Pa3IMYHbBIMU LIKAJIAMHU.

OnpenensTb KOOpPAWHAaTY TOYKM Ha JIydye M OTMEYaTh TOUYKY IO €€
KOOp/IMHATe.

BeIpaxxaTe 0JJHM €JMHULIBI U3MEPEHUS MACChI Uepe3 IpYyTue.

BeinonuaTe nepe6op Bcex BO3MOXHBIX BAPHAHTOB /IS Mepecuéra 0ObEeKTOB
WIM KOMOMHAIMH, BBIIEIATh KOMOWHAIMM, OTBEYAIOLIME 3aJaHHBIM
YCIIOBHSIM.

Pemartp TekcToBbIE 3a7auu apuPMETUUECKUMHU criocoOamMu. AHaJIN3UPOBAThH U
OCMBICIIUBATh TEKCT 3aJaud, MepedopMylMpoBaTh YCJIOBHE, W3BJIEKaTh
HEOOXOAUMYI0 HMH(OPMAIUIO, MOJEINPOBAaTh YCIOBUE C IOMOIIBIO CXEM,
PUCYHKOB, pE€aJbHBIX IPEIMETOB; CTPOUTH  JIOTUYECKYIO  LIEMOYKY
pacCy X /IeHUIM; KPUTUYECKH OLIEHMBATh IIOJYYEHHBIM OTBET, OCYLIECTBIIATH
CaMOKOHTPOJIb, IPOBEPSASL OTBET HA COOTBETCTBUE YCIIOBHIO.

3anuceiBaTh YUCla ¢ MOMOLIbI0 pUMckUX nugp. Mccaenoars npocreiimume
YHCIJIOBBIE 3aKOHOMEPHOCTH, TPOBOJAUTH YUCIIOBBIE SKCIIEPUMEHTHI.

2. Cinoxkenne mu
BbIYHTAHHE
HATYPAJbHBIX
yncesa (21 4.)

BoinonHATe  crokeHHME W BBIYMTAHME HATypallbHBIX uuceln. BepHo
HCIIOJIb30BaTh B pE€YM TEPMHUHBL: CyMMa, CJIaraéMoe, pPa3HOCTb,
YMEHBIIIAEMOE, BBIUUTAEMOE, YMCIOBOE BBIPAKEHUE, 3HAUYEHUE UNCIOBOIO
BBIPAKEHUS, YPAaBHEHUE, KOPEHb YPaBHEHHUs, IEPUMETP MHOTOYIOJIbHHKA.
VYcraHaBnuBaTh B3aMMOCBS3M MEXAY KOMIIOHEHTAMHM U PE3YJbTaTOM IpH
CIIO)KEHUM W BBIYMTAHHMH, HUCIIOJIb30BATh UX JJI HAXOXKACHHUS HEH3BECTHBIX
KOMITOHEHTOB J€MCTBU C UNCIOBBIMU U OYKBEHHBIMU BBIPAKEHUSMHU.
@opMynHMpOBaTh NEPEMECTUTENBHOE U COUYETATEIIBHOE CBOMCTBA CIIOKEHUS
HaTypaJIbHBIX YHCEJN, CBOMCTBA HYJsSl NpPH CIOXKEHUH. DOpMylIHpoBaTh
CBOMCTBA BBIYMTAHUS HATypaJIbHBIX YHCEIL.

3anuchiBaTh CBOMCTBA CJIOXKEHMS W BBIYMTAHHUA HATYPAJIbHBIX YHCEN C
MOMOIIIbI0 OYKB, MPE0OPa30BbIBATE HA WX OCHOBE YHMCIIOBBIE BBIPAKEHUS U
HCIOJIb30BaTh UX JUId  palMOHAIM3allMM  I[HCBMEHHBIX M YCTHBIX
BBIUMCIICHUI. TpaMMaTHYECKH BEPHO YHUTATh YHUCIOBbIE U OyKBEHHBIE




BBIPKEHUS, COJIEPIKAIUE NEHCTBUS CIOKEHUS M BHIYUTAHUS. 3alHCHIBATH
OYKBCHHBIC BBIPAKEHUS, COCTABIISATH OYKBEHHBIC BBIPAKCHHS MO YCIOBHIM
3a1ad.

Bbruuciiare 4mciaoBoe 3HaueHHE OYKBEHHOTO BBIPAKCHHS IPH 3aJlaHHBIX
3HAYCHHSIX OYKB.

BbIuucIiiaTe nepuMeTpbl MHOTOYTOJIBHHKOB.

CocraBisTh TpOCTEUIIME YPaBHEHUS 10 YCIOBHSIM 3amad. Pemath
MPOCTEHIIINE YPaBHEHUS HA OCHOBE 3aBUCHUMOCTEH MEXIYy KOMIIOHEHTaMHU
apuMeTnyecKux IeHCTBUH.

AHanu3upoBaTh W OCMBICIIMBATh TEKCT 3a7add, nepeGopMynnpoBaTh
yCIIOBUE, U3BJICKATh HEOOXOAMMYIO HH(DOPMAIIHIO, MOACITUPOBATH YCIOBUE C
MIOMOIIIBI0 CXEM, PUCYHKOB, PEajbHBIX IMPEIMETOB; CTPOUTH JIOTHUECKYIO
LENOYKY PACCYKICHUW; KPUTHYECKH OIICHUBATh IIOJYYCHHBIH OTBET,
OCYIIECTBIISATH CAMOKOHTPOJIb, TIPOBEPSISi OTBET Ha COOTBETCTBHUE YCIOBHIO.
BrImonHsaATh niepedop BceX BO3MOXKHBIX BAPHAHTOB JIJIS Tiepecuéra 00bEKTOB
WIM KOMOWHAIWH, BBIICISATh KOMOWHAIIMK, OTBEYAIONIME 3aJaHHBIM
yciaoBusM.  MccnenoBaTh  MPOCTEHMIIME  YHCIOBBIE  3aKOHOMEPHOCTH,
MIPOBOIMTH YUCIIOBBIC SKCIICPUMECHTHI

3. VYmMHOKeHHE
" JneJIeHne
HATYPaJbHBIX
yucesa (27 4.)

BbINONMHATE yMHOXEHUE U JIEJICHUE HATypajbHBIX 4YHUCEN, JIEJIEHHE C
OCTAaTKOM, BBIUMCIATh 3HAUYEHMs CTeneHed. BepHo Hcmonp30BaTh B peuu
TEPMUHBL: TPOU3BEIACHUE, MHOXHTENb, YacTHOE, JEIUMOE, JEIUTElNb,
CTENEHb, OCHOBAHHME M TIOKa3aTelib CTENEeHHM, KBaApaT W KyO uyucha.
VYcraHaBnuBaTh B3aUMOCBSI3U MEXAY KOMIIOHEHTAMU U PE3yJIbTAaTOM MpU
YMHOXKEHHH W JIETICHWH, MCIOJIb30BaTh WX JJIsi HAXOXKJEHUS HEU3BECTHBIX
KOMITOHEHTOB JISHCTBU C YUCIOBBIMU U OYKBEHHBIMHU BBIPAKEHUSIMHU.
DopMyIHpOBaTh NEPEMECTUTENBHOE, COUETATENbHOE U PACIPENEIUTENBHOE
CBOMCTBAa YMHOKE€HHUSI HATYPAJIbHBIX YMCEJI, CBOWCTBA HYJISI U €UHULBI TIPU
YMHOXXEHHH U JiejeHuu. GopMynupoBaTh CBOWCTBA AEJICHUS] HATYpPaJbHbIX
YHUCEI.

3anucelBaTh CBOMCTBA YMHOXEHUS M JIEJICHUsS HaTypalbHBIX 4YHCENT C
MOMOIIbI0 OYKB, TPeoOpPa30BBIBATh HA MX OCHOBE YHCIIOBBIC M OYKBEHHBIC
BBIDQKECHHUS M WCIOIB30BaTh WX JUIS pallMOHAIM3AIMM THUCHBMEHHBIX U
YCTHBIX  BBIUUCIEHUW, I  YOPOIICHUS OYKBEHHBIX  BBIPAKCHHII.
I'pammaTrdecku BEpHO YHWTATh YHUCIOBbIE W OYKBEHHBIC BBIPAKEHUSI,
coaepxkalire JACUCTBUS YMHOXKEHHS, JCJCHHs W CTeneHu. Yurate u
3aMmuCchIBaTh OYKBEHHBIE BBIPAKEHUSI, COCTABISATH OYKBEHHBIE BBIPAKECHHUS 110
YCIOBUSM 3a/1ad. BBIUMCIIATH YHCIOBOE 3HAUEHHE OYKBEHHOTO BBIPAXKEHUS
TIpH 33/IaHHBIX 3HAYEHUSIX OYKB.

CocraBisiTb ypaBHEHHs IO VYCJIOBHUSM 3ajJad. Pemare mnpocreumme
ypaBHEHHS Ha  OCHOBE  3aBUCHUMOCTEH  MEXIy  KOMIIOHCHTAMH
apuMeTUYECKNX JEHCTBUMN.

AHanmM3UpoOBaTh M OCMBICIUBATH TEKCT 3a7audd, mnepeGopMyInpoBaTh
yCIIOBUE, U3BJIEKATh HEOOXOMMYIO0 HH(DOPMAIIHIO, MOJIEIUPOBATH YCIOBUE C
MOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX MPEAMETOB; CTPOUTH JIOTUYECKYIO
LIETIOYKY PACCYXKIEHUN; KPUTUUYECKH OLEHUBATH TIOJYYCHHBIH OTBET,




OCYILIECTBIIATH CAMOKOHTPOIIb, IIPOBEPSst OTBET HA COOTBETCTBUE YCIOBHUIO.
BrimonsaTe nepebop Bcex BO3MOXKHBIX BAPHAHTOB IS Iepecyéra 0OBEKTOB
WIM KOMOWHAIMi, BBLICIATh KOMOHMHAIMHM, OTBEYAIOMIME 33 JaHHBIM
ycaoBusM.  HMccnenoBaTe  IPOCTEMINIME  YHCIOBBIE  3aKOHOMEPHOCTH,
[IPOBOJUTDH YUCIOBBIE IKCIIEPUMEHTBI.

4. Iaomwaagu u
00bémbI (12 4.)

Pacnio3naBate Ha  YepTekax, pPHUCYHKAaX, B OKPYXKaIOLIEM MHpE
reoMerpuueckue  Gurypel,  uMmeromue — GopMy  MPSIMOYTOJILHOTO
napaenenunena. [IpuBoauTs mpuMepbl aHAJIOrOB Ky0a, MPSMOYTOJIBHOTO
napajulejienunesa B OKpyxkaromeMm wmupe. M300paxkaTh HpsIMOYTOJIbHBIN
napajiesienune]] 0T pykd U ¢ MCIIOJIb30BaHUEM YEPTEKHBIX MHCTPYMEHTOB.
N300paxxaTh ero Ha kierdarod Oymare. BepHo wucnonp3oBaTh B pedu
TEepMUHBL: (popMyna, miomans, o0bEM, paBHbIE (UIYpBI, TPSIMOYTOIbHBIHI
napamienenunes, KyO, rpaHu, péOpa U BEpUIMHBI HPSIMOYTOJIBHOTO
napajuiesenunesaa.

MopenupoBaTh HECIIOKHBIE 3aBUCHMOCTH C TIOMOIIBIO0 ()OPMYIT; BBIITOIHSATH
BBIYUCIICHUS 10 (OpMyIaM. TPaMMATHUECKH BEPHO YUTATh HCIOJIb3yEeMbIE
(hopmyIIBI.

Bbruucnare miomanay KBaapaToB, NPSIMOYIOJIbHUKOB U TPEYTrOJbHUKOB (B
IOPOCTEHIINX Clly4yasiX), MCIOJb3ys (OpPMYyNbl IUIOIAAM KBagpara M
IpSIMOYTrOJIbHUKA. BbIpa’kaTb OJHM €AMHUIBI M3MEPEHMs IUIOLIAAU uepes3
apyrue. Beraucnsats o0bEMBI Ky0a U HPSMOYIOJbHOIO INapasiesenunesa,
ucnoib3ys (hopmyasl 00bEMa Kyba M MPSMOYTOJIBHOTO TMapajuiesenune/ia.
BripakaTh olHM eTMHUIIBI U3MEPEHUST 00bEMa uepe3 npyrue.MoaenupoBaTh
M3ydaeMble TEOMETPUYECKHE OOBEKTHI, HWCIOJIBb3ysd Oymary, IUIaCTHIINH,
IIPOBOJIOKY H JIp.

BrimonHATh mepedop BceX BO3MOXKHBIX BAPHAHTOB IS Tiepecdéra 00BeKTOB
WIM KOMOMHAIMH, BBIACIATh KOMOMHAIMM, OTBEYAIOUIME 3aJaHHBIM
yCIOBUAM. BeruncnsaTs pakropuansl.

Hcnonp30BaTh 3HAHUS O 3aBUCHUMOCTSX MEXKJIy BEJIMYMHAMH CKOPOCTH,
BpeMs, NyTh NpPU PEUIEHHH TEeKCTOBBIX 3a1ady. AHaJIU3UPOBaTh H
OCMBICTMBATh TEKCT 3a7add, IMepegopMylInpoBaTh YCIOBUE, H3BJIEKAThH
HeoOX0IMMYI0 HMH(}OPMAILNIO, MOJEIUPOBATh YCJIOBHUE C MOMOUIBIO CXEM,
PUCYHKOB, pEalbHBIX TPEAMETOB; CTPOUTH JIOTMYECKYIO  IIEMOYKY
pacCyXIeHHIA; KPUTUIECKH OIICHWBATh IOJIYYEHHBIH OTBET, OCYIIECTBISITH
CaMOKOHTPOJIb, NPOBEPssl OTBET HAa COOTBETCTBHE YCIOBHIO. BBHIMONHATH
MIPUKUJIKY U OLIEHKY B XOJI€ BEIYMCIICHUI.

5.
OObLIKHOBEHHbIE
apoou (23 4.)

Pacno3naBate Ha  dyeprekax, pPHUCYHKax, B OKPYXamOUIEM MHpE
reoMerpuyeckie (QUrypel, umeroume QopMy OKpPYKHOCTH, Kpyra.
[IpuBOIUTE IPUMEPHI aHAIOTOB OKPYXXHOCTH, Kpyra B OKPY’KarOIlleM MHpE.
N300paxxaTh OKPY)KHOCTb C HCIOJIB30BaHUEM IUPKYJsd, Ia0JoHa.
MogenupoBaTh U3ydaeMble FeOMETpUUECKHe OOBEKThI, MCIIONb3Ys Oymary,
IIPOBOJIOKY U Ap. BEepHO UCIOIB30BaTh B PEUHU TEPMUHBL: OKPYKHOCTD, KPYT,
UX PAINyC U TUAMETP, Ayra OKPYKHOCTH.

MopenupoBaTh B rpadu4eckoil, mpea MeTHOH (opmMe MOHSATHS U CBOWCTBA,
CBSI3aHHBIE C MIOHATUEM J0JH, OOBIKHOBEHHOH pobu. BepHo ncnonbs3oBath




B PEUYU TEPMUHBL: JOJsI, OOBIKHOBEHHAs IPOOb, YHCIUTENNb U 3HAMEHATEh
npobu, TmpaBuUibHAsT W HENpaBWIbHAS JIpOOHW, CMEIMIAaHHOE YHUCIIO.
IrpaMMaTUYE€CKH BEPHO YWTATh 3AIUCH JPOOEH M BBIPAKEHUH, COACPKAIIUX
O0OBIKHOBEHHBIE JIPOOH.

BrIonmHATE  ClIOKEHWE W BBIYMTAaHHE OOBIKHOBEHHBIX JApoOeH ¢
OJIMHAKOBBIMHU 3HAMEHATEISIMU, TIPEOOPa30BhIBATh HEMPABUIBHYIO JIpOOb B
CMEIIaHHOE€ YHUCJIO UM CMEIIAHHOE YHCIO B HENPAaBWIBHYIHO JIpOOb.
Hcnonb30BaTh CBOMCTBO JENICHUS CyMMBl Ha YHCIIO JUIS PAllMOHATH3AIUU
BBIUMCJICHUH.

Pemarp TekcTOBBIC 3a/1aun apUPMETHUESCKUMH CIIOCOO0aMH. AHAIU3UPOBATH
YU OCMBICIMBATh TEKCT 3a/adyM, mepedopMyIupoBaTh YCIOBUE, H3BJICKATh
HEOOXOUMYI0 HH(GOpPMAIUIO, MOJEIUPOBATh YCIOBHUE C IMOMOIIBIO CXEM,
PUCYHKOB, pealbHBIX MPEIMETOB; CTPOUTh JIOTUYECKYIO  IEMOYKY
pacCyXJIeHUI; KPUTUUECKH OILEHUBATh MOJYYCHHBIH OTBET, OCYILECTBISATh
CaMOKOHTPOJIb, IPOBEPsisi OTBET HAa COOTBETCTBHE YCJIOBUIO. BBIMOTHATH
MIPUKHUIKY U OIICHKY B XOJI€ BBIYUCIICHUI

6. JlecaTHYHBIE
apoou.
Cio:xxenne "
BbIYHTAHHE
AeCATUIHBIX
apooeii (13 u)

3anuceIBaTh U YMATATh JeCATUYHBIE ApoOH. [IpencTaBisTh OOBIKHOBEHHBIC
IpoOu B BHJIE ACCATUYHBIX U JIECATUYHBIE B BI/I€ OOBIKHOBEHHBIX.

Haxomuth necsatuynble mpuOImkeHuss 0ObIKHOBEHHBIX ApoOeit CpaBHUBATH
Y YHOPSAOYMBATH JECSITHUHBIE ApOOU. BBIMOMHATE ClI0KEHUE, BEIYUTAHUE U
OKpYIIIEHUE JECATHUYHBIX Ipo0eil. BhIMOIHATh NPUKUAKY U OLIEHKY B XOE
BbluMcIeHUM. Vlcronb3oBaTh SKBUBAJIEHTHBIE IPEICTABICHUS JIPOOHBIX
YKcell IIPU UX CPaBHEHHUH, NP BbIYHMCIEHUSAX. BepHO mcnonp3oBath B peun
TEPMUHBI: JECSITUYHAs APOOb, paspsabl AECITUYHOW IpOoOH, pasiioKeHue
JNECATUYHON JNpoOu T0 paspsaaM, NpUOTMKEHHOE 3HAYCHHME 4YHCIa C
HEJIOCTAaTKOM (C W30BITKOM), OKPYINIEHHE 4YHUCiIa 10 3aJaHHOr0 paspsja.
rpaMMaTHYeCKd BEpPHO YUTaTh 3alUCH  BBIPAKEHUM, COJAEpKallnX
JIeCATUYHbIE Jpo0u.

Pemiate TekcToBBIE 3a/1auM apu(METHUECKUMH crioco0amMu. AHaTU3UPOBATh
U OCMBICIMBATh TEKCT 3aJauu, nepegopMylupoBaTh YCIOBHE, U3BIEKaTh
HEe0o0X0IMMYI0 HMH(}OPMAILHMIO, MOJEIUPOBATh YCJIOBHUE C MOMOUIBIO CXEM,
PUCYHKOB, peaJIbHbIX MIPEIMETOB; CTPOUTH JIOTUYECKYIO
LENOYKYPACCY)K/IEHUH; KPUTUYECKH OLIEHUBATh TIOJTYYEHHBIH  OTBET,
OCYIIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSAS OTBET HA COOTBETCTBUE YCIOBUIO

7. YMHoOxkeHUe
" aeJieHue
JECATUYHBIX
apooei (26 4).

BbIMONHATE yMHOXXEHHE U JeNieHHE JECSITUYHBIX JpoOell. BhIMomHATH
MPUKUAKY U OLIEHKY B XOJI€ BBIYMCICHUM.

Hpe)ICTaBJ'U{TB OOBLIKHOBEHHEBIE )IpO6I/I B BHJE OCECATUYHBIX C ITOMOIIBIO
JIeJIeHUsl  YUCIIUTENs] OOBIKHOBEHHOM JpoOM Ha e€ 3HaMeHareb.
Ucnonp30BaTh SKBUBAJICHTHEBIE MMpEaACTaBICHUA )IpO6HI)IX YUCCII IpU HX
CpaBHCHHHU, IIPU BBIYHUCICHUAX.

Pemate 3amaun Ha apoOu (B TOM YHUCIe 337a4d U3 pealbHOW MPAKTHUKH),
UCIOJIb30BATh TOHATHS CpeIHEro apupMeTHYecKoro, CpeaHeld CKOpOCTH U
Jp. IPY PEILICHUY 3ajad.

[IpuBoauTh  TpUMEpPHl  KOHEYHBIX W OECKOHEYHBIX  MHOXKECTB.
AHanmu3upoBaTh M OCMBICIMBATh TEKCT 3a7aud, MepedopMyIupoBaTh




yCJIOBHE, U3BJIEKaTh HEOOX0AUMYIO HH(OPMAIIHIO, MOJICIMPOBAThH YCIIOBHUE C
IIOMOILBIO CXEM, PUCYHKOB, PEAIBHBIX IPEIMETOB; CTPOUTH JIOTMYECKYIO
LENOYKY pPACCYKICHUN; KPUTHYECKUM OLEHUBATH IIOJYYCHHBIH OTBET,
OCYLIECTBIIATH CAMOKOHTPOJIb, IIPOBEPs OTBET HA COOTBETCTBUE YCIIOBHUIO.
BBINOSIHATE NPUKUAKY ¥ OLEHKY B XOZ€ BBIYUCICHUH.

8.
HNHcTpyMeHTBI
ISt
BBIYHCJIEHUH o

H3MepeHu i
(16 v)

OOBSCHATH, YTO TaKoe MPOIEHT. [IpeAcTaBisATh MPOIEHTHI B IPOOSX U
npobu B mpomeHtax. OcymecTBiasaTh nouck wuHbpopmammu (B CMMN),
COJIep KaIllel JaHHbIC, BRIPAKCHHBIE B MPOIICHTAX, HHTEPIIPETUPOBATH UX.
Pemarp 3amaun Ha TPOIEHTHI U APoOU (B TOM YHMCIE 3a7a4d M3 PealbHON
MPAKTUKH, HCIIOJIb3Yd NpU HEOOXOAMMOCTH KaibKynaTop). [IpoBoauth
HECJIOKHBIE MCCIIEIOBAaHUs, CBSI3aHHBIE CO CBOWMCTBAMHU JIPOOHBIX 4YHCEl,
OMHUPAsICh HA YHUCIIOBBIE 3KCIEPUMEHTHI (B TOM YHCIIE C HCIOJIb30BAaHHEM
KaJbKYJISITOpPa, KOMIIbIOTEpA). BBIMONHATE NPUKUIKY M OLEHKY B XOJe
BBIYMCIICHHI.

Pacrio3naBath Ha "epTekax, pUCYHKaX, B OKPYXKAIOMIEM MUPE Pa3HbIC BHJIBI
yrioB. [IpuBOAWTH TpUMEPHl aHAJIOrOB AITHX IEOMETPHUYECKHX (uryp B
OKpyXaromeM Mmupe. M300paxkaTh yrIbl OT PYKH U C HCIOJIh30BAaHHUEM
4epTEXKHBIX HHCTPYMEHTOB. M300pakaTh yribl Ha KieT4atoi Oymare.
MopnenupoBaTh pa3iuyYHble BUIBI YIIOB. BepHO HCMONB30BaTh B peyu
TEPMHHBI: YroJ, CTOPOHBI YIJIa, BepIIMHA yriia, OUCCEKTpHca yria; MpsIMoin
yroj, OCTPBIA, TYHOW, pPa3BEPHYTHIA VI, YEPTEKHBINTPEYrONbHUK,
TpaHcropTup. M3MepsiTh C TIOMOIIBIO HWHCTPYMEHTOB W CpPaBHUBATH
BeUYHUHBI yrioB. CTpPOWTH yriibl 3aJaHHOH BEIWYWHBI C TIOMOIIBIO
TPAHCIIOPTHPA.

N3Biekath WHGOPMAIUIO U3 TAOIHII M JHArPAMM, BBITIOJNHSATH BBIYHCIICHUS
0 TaOJUYHBIM JAaHHBIM, CPABHUBATh BEJITUYHMHBI, HAXOJAUTh HAHOOJBIIHEC U
HauMEHBIIINE 3HaYeHHs U JAp. BoImonHAThs cOop MHGOPMAIIUU B HECTOXKHBIX
CIIydasix, OpraHu30BbIBaTh MH(OPMALIUIO B BUAE TAaOIUI] U AUArpaMM, B TOM
YHUClieé C TOMOIIBI0 KOMIBIOTEPHBIX nporpamMM. [IpUBOIUTH mNpUMEpHI
HECJIOKHBIX KTaccu(UKaIMii U3 pa3IuuHbIX 001acTel )KU3HU

IloBTOpPEHME
17 9)

XapaKTepI/ICTl/lKa OCHOBHBIX BU0B N€ATCJIbHOCTH oﬁyqaloumxcn

(Ha ypoBHE y4eOHBIX JEHCTBUIA)

6 KJjacc

1. Jeaumoctb
yncesa (21 v)

@opMynHpoBaTh ONPEAEICHUsT JAENUTENsT U KpPaTHOro, MPOCTOTO H
COCTaBHOTO YHWCJA, CBOWCTBA W NPHU3HAKU JeNUMOCTHU. JloKa3biBaTh M
ONpoBepraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIACHUS O JEITUMOCTH
yucen. KnaccudumupoBars HaTypaiabHble YUCia (4ETHBIE U HEYETHBIE, 110
ocTaTKaM OT JiejeHust Ha 3 u T. 1.). MccrmenoBaTe MpOCTEHIIINE YHCIIOBBIE
3aKOHOMEPHOCTH, TPOBOJUTH YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
HCIIOJIb30BaHUEM KaJbKyJsATOpa, KOMIbIOTepa). BepHo ucnonp3oBaTh B
pedrd TEpMUHBI: JEIUTEeNb, KpPaTHOE, HAMOONBIINI OOIIUN NeIuTeNb,




HaMMeHbIee o0Ilee KpaTHOE, MPOCTOE YKCIO, COCTABHOE YHCIIO, YETHOE
YHucCJIo, HedEéTHOE YuCjiI0, B3aMMHO TIIPOCTLBIC YHCIIA, ‘II/ICJIa-6JII/I3HeHBI,
pa3NioKECHUE YKCIIa Ha IPOCThIC MHOKUTEIIH.

Pemrate TexcToBhle 3amauu apuMETHUYECKUMHU criocobamu. BEITIOIHATH
nepebop BceX BO3MOXKHBIX BapHAaHTOB Ui Tiepecuéra OOBEKTOB WIIH
KOMOWHAIHA, BBIICISATH KOMOMHAIIMY, OTBEYAIOIIUE 3aIaHHBIM YCIIOBHUSIM.
Bbruucnate  ¢akropuanel. HaxomauTe 0ObeIUHEHHE U TIEpECCUCHHE
KOHKPCTHBIX MHO>XKECTB. HpI/IB OAUTH IIPHUMCEPBI HECIIOXXHBIX
KJIACCU(UKALIUN U3 PA3IMYHBIX 00JIaCTEH KU3HH.

I/IJIJIIOCTpI/IpOBaTB TCOPCTUKO-MHOKCCTBCH HBIC W JIOTUYCCKHUC IIOHATUA C
IIOMOUIbIO AMarpaMm Ditnepa-BenHa.

2. Cuoxenune mu
BbIYUTAHUE
apooeii c
Pa3HBIMU
3HAMEeHaTeJIIMH
(22 v)

®opMynupoBaTh OCHOBHOE CBOWMCTBO OOBIKHOBEHHOW JpoOu, mNpaBuia
CpPaBHEHMs, CIIO)KEHUSI W BBIYMTAHUS  OOBIKHOBEHHBIX  JpOOEH.
[TpeoOpa3oBbIBaTh OOBIKHOBEHHBIE IPOOH, CPaBHHUBATH W YIOPSIOYHBATH
UX.

BbImonHATE  COKEHWE W BBIYUTaHWE OOBIKHOBEHHBIX JIpoOei u
CMELIAHHBIX YHCEJ. I'PAMMAaTH4YECKM BEPHO YWTATh 3aIllUCH HEPABEHCTB,
coJiepKalX OOBIKHOBEHHbIE JPOOM, CyMMbI U Pa3HOCTH OOBIKHOBEHHBIX
npo0Oeit. Pemarh TeKCTOBBIE 3a1a4l apU(PMETUUECKUMHU CIIOCOOaMHU.
AHaM3MpOBaTh M OCMBICIMBATh TEKCT 3ajaud, nepedopMyIHpoBaTh
yCIIOBHE, U3BJIEKATh HEOOXOIUMYIO HH(OPMAIIMIO, MOJECIUPOBATh YCIOBHE
C IIOMOIIBIO CXEM, PUCYHKOB, pPEalIbHBIX IIPEIMETOB; CTPOUTH JIOTHYECKYIO
LEMIOYKY PACCYKIEHUM; KPUTUYECKH OLECHHUBATh ITOJYYEHHBIM OTBET,
OCYILIECTBIISATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO.
BBITTONHATE TPUKUIKY U OLIEHKY B XOJ€E BBIUNCICHUN.

BemonHsaTe mnepebop BceX BO3MOMKHBIX BapUaHTOB JUId IHepecuéra
O0BEKTOB WJIM KOMOMHALUH, BbIIEATh KOMOMHAIMM, OTBEYaIOLINe
3aJJaHHBIM YCJIOBUAM. BeIuMCchaTh pakropua.

3. YMHo:xeHHEe U
neJieHHe
00BLIKHOBEHHBIX
apooeii (32 u)

®opmynrpoBaTh MpaBUJia YMHOXKEHHUS U JE€JIeHUs] OOBIKHOBEHHBIX ApoOeit
BbINOTHATE YMHOMXKEHUE U JIeJieHHe OOBIKHOBEHHBIX APO0ei U CMEeNIaHHbIX
quCen.

Haxoauts 1po0b OT ymMciia ¥ YKUCIIO MO €ro JpoOu. rpaMMaTUYECKH BEPHO
YUTaTh 3alUCU MPOU3BEICHUIM U YaCTHBIX OOBIKHOBEHHBIX ApoOeil Pemars
TEKCTOBBIE 33Jjaul apU(PMETUIECKHUMHU CIIOCOOaAMH.

IIpoBOANUTE HECIIOXKHBIE HCCIENOBAHUSA, CBA3AaHHBIE CO CBOWCTBAMH
JPOOHBIX YHMCEN, ONMHUPAsCh HAa YUCIIOBBIE DKCIIEPUMEHTHI (B TOM 4YHCIE C
HCIIOJIb30BaHUEM KalIbKYJISITOpa, KoMIbloTepa). MccnenoBaTh U ONUCHIBATh
CBOICTBa mHpaMuj, MNPU3M, HCIONb3yd OSKCIEPUMEHT, HaOII0eHHE,
MU3MEPEHHE, MOJECINPOBAHNE.

4. OTHOIIEHUA U
nponopuuu (19
)

BepHo ucnonb3oBaTh B peyd TEPMHHBI: OTHOILIEHHE YHUCEJ, OTHOIICHUE
BEJIMYMH, B3aMHO 0OpaTHBIC OTHOIICHHSI, IPOTIOPIIHSI, OCHOBHOE CBOHCTBO
BEPHOW TIPOMOPIIUHU, TMPSMO MPOMOPIUOHAIBLHBIE BETUYHMHBI, OOpaTHO
MIPOTOPIIMOHABHBIC BETUYMHBI,MACIITA0, JJIMHA OKPY)XHOCTH, IUIOMIAh
Kpyra, 1map u cdepa, ux HeHTp, paguyc u aAuamerp. Mcrnonab3oBaTh NOHATHS
OTHOWICHHUS] W TPONOPUUHU MpU peueHuH 3anad. [IpuBoauTh mpuMepsl




UCIIOJIb30BAaHUS OTHOILIEHUM B MPAKTHUKE.

Hcnons30BaTh MOHIATHE MACIITA0 MPU PEHICHUH MPAKTUYCCKUX 33]1a4.
BoluucisaTs JIMHY OKPY>KHOCTH M IUIOMIQ/Ib KPYyTra, UCHOJIb3YS 3HAHUS O
NpUOIMKEHHBIX 3HAYCHUSIX YHCETI.

Pemarp 3a1aun Ha MPOLIEHTHI OT IPOOU COCTaBJICHHUEM IPOIMOPLUUU (B TOM
quclie 3aJauyd U3 peajbHOW MPAKTUKH, HCHIOJb3ys MpU HEOOXOIUMOCTU

KQJIbKYJIATOD)
S. BepHo wcmonp3oBaTh B peuM TEPMUHBL: KOOpAWHATHAS — MpsiMas,
IMoJio:kuTEIbHBIE | KOOPJAWHATA TOYKA HA TPSIMOW, MOJIOKUTEIBHOE YHCIIO, OTPUILIATEIBHOE
" YHCI0, MPOTUBONOJOXKHBIE YHCIA, I[EJ0€ YHUCIO0, MOAYJIb YHUCIA.
orpunarejibnble | [IpuBoauTh  mpUMEpPhl  UCHOJB30BaHUS B OKPYXKAIOLIEM  MHpE
yucaa (13 u) MOJIOKUTETIBHBIX u OTpHULIATENbHBIX qrcen (Temmneparypa,

BBIMTPBILI/IIPOUTPHII, BBIINIE/HUKE YPOBHS MOpsl U T. I.). M300paxars
TOYKAMH Ha KOOPJMHATHON TPSIMOHN TOJIOXKHUTEIbHBIC W OTPUIATCIIHLHBIC
paroHaIbHBIC YHCIA.

XapakTepHu30BaTh MHOKECTBO IICITBIX YHCEIT.

CpaBHUBATH TOJIOKHUTEIBHBIC W OTPUIIATEIBHBIC YHCIA. TPAMMATHYECKH
BEPHO YHTaTh 3allMCH BBIPAKCHHN, COJICPKAIIUX IOJOKUTEIbHBIE U
OTPHIIATEIIbHBIC YHCIIA.

6. Cioxxenue mu
BbIYHTAHHE
MOJIOKUTETbHBIX
/|
OTPHIATEIbHBIX
yucesa (11 v)

cDOpMy.IH/IpOBaTB npaBujia CJIOXCHUA W BBIYUTAHUA IIOJIOKHUTCIBHBIX H

OTpULATCIIBHBIX YUCCII. BremoaaaTh CJIOKECHHUCEC n BbIYUTAHHUC

IIOJIOKUTENNBHBIX M OTPULATEIBHBIX YMCENl. TPAMMAaTUYECKA BEPHO YUTATh
CyMM H
OTPHLIATEIIBHBIE YHCIIA.

3aIltucu paSHOCTefI, CoACpKAIIMUX IO  JIOKUTCIIBHBIC U

YuTaTh W 3anUCHIBATh 6YKBCHHBIC BBIPpAXKCHUSA, COCTABIIATH 6YKB€HHLIC
BBIpAXKXCHUA 110 YCJIOBUAM  3a/ad. BpIUKMCIATE 4YHCIOBOE 3HAYCHHE
6YKBCHHOF O BBIPAKCHU ITPU 3aJaHHBIX 3HAYCHUAX 6YKB

CocTaBiiTh YpaBHCHHA 110 YCJIOBHAM 3alJady. Pemrate HpOCTeI\/'IH_II/Ie

YpaBHEHUST HAa  OCHOBE  3aBHCUMOCTEH  MEXAY  KOMIIOHEHTaMH
apu(pMeTUIECKUX JIEHCTBUM.

Haxonute miuHy OTpe3ka Ha KOOPAWHATHOW MPSMOM, 3HAs KOOPIUHATHI
KOHIIOB 3TOTr0 OTpe3ka. Pemath TEKCTOBBIE 3amauu apuMETHUUECKUMHU

criocobamu.

7. YMHO:KeHHEe U
aeJieHue
MOJIOKMTEJIbHBIX
|
OTpUIATECJIbHBIX
yncesa (12 v)

(I)OpMy.TII/IpOBaTB npaBujia YMHOXCHHUA W JCJICHUSA IIOJIOKUTCIIBHBIX U

OTpI/IHaTeJ'IBHI)IX YUCCII. BI)IHOJ'IHSITB YMHO)KeHI/Ie nu ACIICHUC
IIOJIOKUTCIIBHBIX U OTpI/II_[aTeJ'H)HI)IX YHUCCeJI.

BI)ILII/ICJ'ISITB YHUCJIOBOC 3HAYCHHC }IpO6HOFO BI)Ipa)KeHI/ISI. FpaMMaTI/I‘—IeCKI/I
BepHO YUTaTh 3aIInucu HpOI/ISBeJIeHI/Iﬁ nu YaCTHBIX, conepmanmx
MOJIOKUTENbHBIE M OTPULIATEIbHBIE YHCIIa. XapaKTEpPU30BaTh MHOMXKECTBO
palMOHAIbHBIX YHCEIL.

YuraTth W 3anmuChIBaTh OYKBEHHBIE BBIPAKEHHUS, COCTABIATH OYKBEHHBIE
BBIDOKEHHMS TIO YCJIOBUSM 3a/lady. BBIUMCIATH YKUCIOBOE 3HAYCHUE
OYKBEHHOT'O BBIPA)KEHHUSI IIPH 3a/laHHBIX 3HAUeHUAX OykB. DopMyInpoBaTh
W 3aIUChIBaTh C MOMOIILI0O OYKB CBOMCTBA JEUCTBUN C pallOHATIbLHBIMH

YHUCJIaMU, IPUMEHSATh UX I IPeoO0pa30BaHUs YUCIOBBIX BbIPAKEHHI.




CocTaBisiTh ypaBHEHMs IO YCIOBUSAM 3aj1ad. Pemate mnpocreimme
YpaBHEHUs Ha  OCHOBE  3aBHUCHUMOCTEH  MEXKIAy  KOMIIOHEHTaMH
apudMeTHuecKuX JeicTBuil. Pemars TeKCTOBbIC 3a1aul apu(PpMETHIECKIMU
croco0amH.

Pemiate tornyeckue 3a1a4u ¢ HOMOIIBIO TpadoB.

8. Pemenne
ypaBHenuii (14
4)

BepHo ucnonp30Bath B peun TEPMHUHBL: K03(PuLineHT, pacKkpbITHe CKOOOK,
noJo0HbIE cjaraeMble, NPUBEICHUE TMOJOOHBIX CJaraeMblX, KOPEHb
YpaBHEHHs, JIMHEHHOE ypaBHEHHUE. ['paMMaTHUEeCKU BEPHO YWUTATh 3allMCH
YpaBHEHUM.

PackpbiBaTb CKOOKH, YyNpOLIaTh BBIPAKEHUS, BBIUUCIATH KO3(duLmeHT
BbIpaXeHUs. Pemarh ypaBHEHMs YMHOXKEHHUEM WJIM JIEJIEHHEM O00EUX €ero
4acTed Ha OJHO M TO K€ HE PAaBHOEC HYJII YHUCIO IyTEM IEepeHoca
CJIaraéMoro U3 OJHOW 4acTU ypaBHEHUS B IPYTYIO.

Pemate TekcTOBBIE 3a7a4d C MOMOIIBIO YpaBHEHUU. PemaTe TEKCTOBBIE
3a1a4M apuPMETHUECKUMHU CIIOCOOAMH.

[IpuBoauTh TpHUMEpbl KOHEYHBIX M OECKOHEYHBIX MHOXECTB. Pemars
JIOTUYECKHE 3a/1a4H C [IOMOIIBIO I'padoB.

9. Koopannarsl
HA IJIOCKOCTH
(13 v)

BepHo wucnonp3oBaTh B pedyd TEPMHHBL: IEPHEHAMKYJSAPHBIE IPSMBIE,
napajjielibHble TpsMble, KOOPAMHATHAS IUIOCKOCTb, OCh abcCLucc, OCh
OpAMHAT, CTOJ0YaTas Auarpamma, rpadux.

OOBsICHATD, Kakhe MpsMbIE HA3bIBAIOT NEPIEHIUKYISIPHBIMU U Kakue
IapaJuyIeIbHbIMM, dopmymnupoBaTh X CBOMCTBA. Crpouts
NEPHEHAUKYISIPHBIE W NApaJICIbHBIE NPSIMBIE C MOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB.

CrpouTh Ha KOOPAMHATHOW IUIOCKOCTH TOYKH M (PUTYpHI 1O 3aJaHHBIM
KOOPAMHATAM; ONPEAENIATh KOOPAUHATEI TOYEK.

YuraTh rpaduku NpocTeiInX 3aBUCUMOCTEH.

Pemrate TekcTOBBIE 33/1a4K apU(PMETHUECKUMU CTIOCOOaMU. AHAIU3UPOBATh
U OCMBICIMBATh TEKCT 3aJaud, Nnepe@opMyaupoBaTh YCIOBUE, W3BIIEKATh
HE00X0AUMYI0 MH(POPMALHIO, MOJEIUPOBATh YCIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, pEAIBHBIX IPEIMETOB; CTPOUTH JIOTHYECKYI) LEMOYKY
pPacCyKJIC€HUI; KPUTUYECKN OLEHUBATH IOJYYEHHBIN OTBET, OCYIIECTBIISATh
CaMOKOHTPOJIb, IIPOBEPsS OTBET HA COOTBETCTBUE

10. TloBTOpeHue
(14 v)
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