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IMosicHuTebHAS 3aNICKA
PaGowyas  mporpamMma OCHOBHOTO o0OIIero oOpa3oBaHHUs 1O MaTemMaTuke s 5-9 kiaccoB
cocTaBlieHa Ha OCHOBe DenepanbHOr0 TOCYJAPCTBEHHOTO OOPa30BATENLHOTO CTaHAApTa OCHOBHOTO
oOmiero oOpa3oBaHUs, YTBEPKICHHOrO NMpuKazoM MuHucrepcTtBa obOpazoBanus u Hayku PD ot 17
nexadps 2010 roga Ne 1897.
Ilean u3yveHus:
® OBJAJICHHE CHUCTEMON MaTeMaTHYeCKHX 3HaHUM M yMEHMH, HEOOXOAMMBIX AJii NMPUMEHEHUS B
MPaKTUYECKOU NeATEeTbHOCTH, U3YUYEHHUs CMEXKHBIX TUCIMIUINH, TPOJIOJKEHUS] 00pa30BaHus;
® HHTEJUIEKTYaJIbHOE pa3BUTHE, (OPMUPOBAHHUE KAYECTB JTUYHOCTH, HEOOXOTUMBIX UEIOBEKY IS
MTOJTHOLIGHHON XW3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh W TOYHOCTh MBICIH, KPUTHYHOCTH
MBIIUICHUS, WHTYMIMS, JIOTUYECKOE MBIIIJIEHUE, 3JIEMEHThl aJrOPUTMUYECKON KYJIBTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHHI, CIIOCOOHOCTH K MPEOI0TICHUIO TPYIHOCTEMH;
e (QopmupoBaHUE MPEACTABICHUN 00 HIEIX U METOJaX MaTEeMaTHKH KaK YHHBEPCAIHHOTO S3BIKA
HAayKH ¥ TEXHUKH, CPEICTBA MOJICIIMPOBAHUS SIBJICHUMN U MPOIECCOB;
e BOCHUTAaHUE KYJIbTYphl JIMYHOCTH, OTHOIIEHUS K MAaTEMaTHKE KaK K YacTH OOIIEYeIIOBEUECKOU
KYJbTYpbl, IOHUMAaHKE 3HAYMMOCTH MaTeMaTUKHU ISl HAYyYHO-TEXHUUECKOT0 Mporpecca.
3ajaum o0yueHHsI:
e mpuoOpeTeHHEe MaTeMaTHYECKIX 3HAHUN M YMCHHIA,
e OBJaJcHHE 0000IIEHHBIMU CITIOCOOAMH MBICIIUTEIBHON, TBOPUECKOHN AESITETFHOCTH;
e OCBOGHME KOMMeTeHUUH (y4yeOHO-TIO3HABATENbHOM, KOMMYHUKATHBHOH, pedrekcuBHOM,
JTUYHOCTHOT'O CaMOPa3BUTHS, HHPOPMAIIMOHHO-TEXHOJIOTUYECKON, IIEHHOCTHO-CMBICTIOBOM).

Cooepoicanue mamemamuuecko2o 06pasoéanuss B OCHOBHOW mkojie (opmupyercs Ha oOcHOBe (QyHIa-
MEHTAJBHOTO sJIpa MIKOJFHOTO MaTeMaTHUeCKOro oopa3oBanus. OHO B OCHOBHOM IITIKOJIE BKJIFOYAET Clie-
NYIOLIKE pa3fenbl: apupmemuxa, aneebpa, ynkyuu, eeposmuocms u cmamucmuxa, ceomempus. Hapsagy c
5TUM B HEr0 BKJIIOYEHBl JBa JONOJHUTENBbHBIX pPa3/eNa: J102UKA U MHONCECMEd, MAmeMamura 8
ucmopuyeckom paszéumuy, 9YTO CBSI3aHO C peanu3amueil 1eneil OOIMEeUHTENIEKTyaIbHOTO M 001Ie-
KyJIbTYpHOTO pa3BuTHs Yydammxca. CoaepkaHue KaxJAOoro M3 O3THUX pa3/elioB pa3BOpauyuBacTCs B
COJIEPKaTEIbHO-METOANUECKYIO JIMHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIE pa3/elibl COAEep)KaHUS Ma-
TEMaTU4YEeCKOT0 00pa30BaHus Ha TAHHOW CTYIEHU O0yUCHHUS.

Conepxkanne pazaena «ApudMeTukay CIYKAT 0a30l s  JadbHEUIEro W3yYeHUs YYaIlluMHCS
MaTEMaTHKH, CIMOCOOCTBYET Pa3BUTHUIO HMX JIOTUYECKOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHS TOIb-
30BaThCsl aNrOpUTMaMHM, a TaKke TNPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCETHEBHOM >KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE€ CBSI3aHO C PALIMOHAIBLHBIMU U UP-
paloHaIbHBIMU YHCIIaMHU, (OPMHUPOBAHUEM NEPBUYHBIX MPEJCTABICHUN O JIEUCTBUTEIHHOM YHCIIE.
3aBeplIeHUE YUCIOBOM JTUHUM (CUCTEMAaTHU3alMsl CBEICHUN O AEMCTBUTEIbHBIX UMCIaX, O KOMIUIEKCHBIX
qHcliax), Tak ke Kak U Oosee CIoKHbIe BONPOCHl apudmMeTuku (aroput™ EBKinma, ocHOBHas Teopema
apu(MeTHKH ), OTHECEHO K CTYIICHH 001IIero cpenHero (ToJHoro) oopa3oBaHms.

Copepxanne pazgena «Anrebpa» HampaBlieHO Ha (QOPMHUPOBAHHE Yy YYAIIUXCS MAaTEMaTHYEeCKOTrO
anmapara JUIsl pelleHUs 3aJad U3 pa3HbIX pa3/ieJIOB MAaTEMATHKH, CMEXHBIX IPEIMETOB, OKpYXKarolleH
peanbHOCTH. SI3BIK anreOpbl MOAYEPKUBAET 3HAUYEHHWE MAaTeMaTUKU Kak s3bIKa JJiS TOCTPOSHUS
MaTEeMaTHYECKUX MOJEJIEH MPOLECCOB U ABJIEHUIN pealbHOro Mupa. B 3aiaun nzyueHnus anreOpbl BXOIAT
TaK)Xe pPa3BUTHE aJTOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOTO, B YaCTHOCTH, JUIsl YCBOGHHUS Kypca
nH(OPMATHKH, OBJIAJICHUS HaBBIKAMH JIEAYKTUBHBIX paccyxacHui. [IpeodpazoBanne CHMBOJIBHBIX (hopm
BHOCUT creuuuueckuid BKJIaJ B pa3BUTHE BOOOpaKEHHMS Y4YallUXCs, HMX CIOCOOHOCTEH K
MaTeMaTHYEeCKOMY TBOpPYECTBY. B OCHOBHOH IIKOJIE MaTepuan TIPYNIUPYETCs BOKPYT pPallMOHAJIbHBIX
BBIPQXKEHHI, a BOMPOCHI, CBA3aHHBIC C HPPAIMOHATBHBIMU BBIPAXKCHUSIMH, C TPUTOHOMETPUUECKUMU
GYHKIUSMU ¥ TIPeoOpa3oBaHUsIMH, BXOIAT B COJEPKaHHME Kypca MATEMAaTHKH Ha CTapiied CTYICHH
oOyueHus B IIKOJIE.



Conepxanue pasgena «DyHKIMW» HALCJIEHO HA IOJYy4YEHHUE INKOJIBHUKAMH KOHKPETHBIX 3HAHHUU O
GYHKIMHM KaK BaKHEWIEH MaTEeMaTHYECKONH MOJETH AJIi ONMUCAHHS M WCCIICIOBAHUS Pa3HOOOpPA3HBIX
nporeccoB. M3ydyeHue 3Toro Marepuana cocoOCTBYET Pa3BUTHIO y y4yallluXcs YMEHHUsS HCIOJIb30BaTh
pa3uyHble S3BIKM MaTEMaTHKH (CJIOBECHBIM, CHMBOJUYECKHUH, Trpaduyeckuii), BHOCHT BKIaJ B
(bopMHpoBaHKeE NPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIMBUIM3ALUH U KYJIbTYPBbI.

Pasnen «BeposTHOCTP M cTaTUCTUKa» — O0sA3aTENbHBIM KOMIIOHEHT LIKOJIBHOIO 0Opa3oBaHUS,
YCUJIMBAIOIIMI €ro NPUKIaJHOE U IIPAKTUYECKOE 3HAYCHHE. DTOT MaTepuall HEOOXOAUM, MPEXkKIE BCETo,
U1 OpMHUPOBAHUS Y ydalIuxcsl (yHKIIMOHAJIBHOW IPaMOTHOCTH - YMEHUM BOCIIPUHUMATh U KPUTHUECKU
aHaJIU3UpoBaTh MH(POPMALIMIO, NPEACTABICHHYIO B pa3IM4yHbIX (opMax, MOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTHUX pEaJbHBIX 3aBUCUMOCTEH, IPOBOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pPaCUETHI.
N3yueHre oCHOB KOMOMHATOPUKH MO3BOJIMT YYAIUMCSI pacCMaTpUBaTh Cllydau, OCYLIECTBIATh epedop
Y TIOJICUET YKCJIa BAPUAHTOB, B TOM UHCJIE B IPOCTEUIINX MIPUKIIAIHBIX 3a]a4ax.

[Ipu u3ydeHun CTAaTUCTUKU M BEPOATHOCTH PACIIMPSIOTCS MPEACTABICHUS O COBPEMEHHON KapTHHE
MHpa ¥ METOJax ero HUcCCleoBaHUs, (OPMHUPYETCS MOHUMAHHE POJM CTATUCTUKUM KaK HCTOYHHUKA
COLIMAJIBHO 3HAYMMOI HH(pOpMALMHY, U 3aKJIaJbIBAIOTCS] OCHOBBI BEPOSTHOCTHOI'O MBIIIIJICHHS.

Hens conepxanus pazaena «I'eoMeTpusi» — pa3BUTh y yUaIIUXCs MPOCTPAHCTBEHHOE BOOOpaKEHUE
U JIOTUYECKOE MBIIUICHHE ITyTeM CHUCTEMaTHYECKOro M3YyYeHUs CBOWCTB TeOMETpUYeCKUX (uryp Ha
IUIOCKOCTH U B MPOCTPAHCTBE M IMPUMEHEHHUS 3TUX CBOWCTB MPU PELICHUM 3a/lay BBIYMCIUTENIBHOTO U
KOHCTPYKTUBHOTO Xapakrepa. CyllecTBEHHasl pojb NP 3TOM OTBOJUTCS Pa3BUTHIO I'€OMETPUUYECKON
uHTyuuuu. CouertaHue HarjasiAHOCTU CO CTPOTOCTBHIO SIBIISIETCS HEOTHEMJIEMOM YacThIO T€OMETPUUYECKUX
3HaHuil. Marepuan, otHocsauwmiics K Onokam «KoopauHatb» U «BeKTopbl», B 3HAUUTENBHOM CTENEHU
HeceT B ce0e MEXIpEeJIMETHbIE 3HaHMsI, KOTOPblE HAaXOJAT NPHUMEHEHHE, KaK B Pa3JIMYHbIX MaTeMaTu-
YECKUX JUCLUIUINHAX, TAK U B CMEKHBIX IIPEIMETax.

OcoOeHHOCTBIO pa3zena «JIoruka 1 MHOXKECTBa» SIBISIETCS TO, YTO MPEACTABICHHBIM B HEM MaTepua

IIPEUMYIIECTBEHHO HM3Y4aeTCsl M MCHOJIb3YEeTCd B XOJE PACCMOTPEHMs Pa3JIMYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIOIIMI MaTepHall HalleJleH Ha MaTeMaTHUeCKOe pa3BUTHE y4yalluxcs, OPMUPOBAHUE Y HHUX
YMEHHS TOUHO, CKAaTO U SICHO U3JIaraTh MbICIIM B YCTHOM U MMCBMEHHOW peun.
Paznen «Marematuka B HICTOPUYECKOM Pa3BUTUW» MpeHA3HAYEH sl (GOpMHUpPOBAHUS MIPEACTABICHHUH O
MaTeMaTUKe KaK YacTH YeJOBEYECKOW KYNIbTYphI, JUIsl OOIIEr0 pa3BUTHS IIKOJIBHUKOB, JUIS CO3JaHHS
KYJIbTYPHO-UCTOPUYECKOI cpenpl oOyuyenusi. Ha Hero He BBIJENsIETCS CIEIHUATIBHBIX YPOKOB, YCBOEHHE €ro He
KOHTPOJIIPYETCSI, HO COJIEp’KaHUe ITOTO pa3fielia OpTaHMYHO MPUCYTCTBYET B Y4EOHOM IpOIiecce KaK CBOETO poja
TYMaHUTapHBINA (OH MPHU PACCMOTPEHUH MPOOIEMATUKH OCHOBHOT'O COJICPIKAHHUS MAaTEMaTHYECKOT0 00pa30BaHHsI.

PesynbTaThl H3y4eHust y4eOHOro nmpeamera
JInuHOCTHBIE, MeTanpeIMeTHbIE U NIPeIMeTHbIE Pe3yJIbTaThl OCBOEHHS COEeP:KAHUSA Kypca

[lporpamma TO3BOJISIET JOOMBATHCS CIEIYIOUIMX PE3yJbTaTOB OCBOCHUS 00pa30BaTENbHOU
MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHUs:

JUYHOCMHbIE:

1) OTBETCTBEHHOTO OTHOWICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOY4YaroIIUXCs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAIMH K O0YUEHHIO U TIO3HAHUIO;

2) ¢dopmHpOBaHHS KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHHH W COTPYIHHYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMHU ¥ MIIAIIIIIMU B 00pa30BaTEIbHOM, YIeOHO-HCCIIEA0BATEIHCKOM, TBOPUCCKON U
IPYTUX BUAAX ACSITEIbHOCTH;

3) YMCHHA ACHO, TOYHO, 'PaMOTHO U3JIaraTb CBOW MBICJIM B yCTHOI\/JI 1 MACBMEHHOM peun, NIOHUMAThH
CMBICTI MIOCTaBJICHHOM 3a71a4u, BBICTPANBATh apTyMEHTAIIUIO, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHL;

4) TepBOHAYAIBLHOTO MPEACTABICHHS O MaTeMaTHYeCKOM Hayke Kak cdepe dYeIoBeUecKon
JEeSITENbHOCTH, 00 ATamax e€ pa3BUTHs, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI LIMBUIIU3ALINN;

5) KPUTHYHOCTH MBIIUJICHHUA, YMCHUA PACIO3HABATH JIOTUYCCKHU HEKOPPCKTHBLIC BBICKA3bIBAHUA,
OTJIMYATh TUIOTE3Y OT (PaKTa;



6) KpeaTWBHOCTH MBbIIUICHHS, WHHUIIMATHBBI, HAXOJIYUBOCTH, AKTUBHOCTH TP PEUICHUU
apudmMeTHUeCKUX 3a/1a4;

7) YMEHHUSI KOHTPOJIHMPOBATh MPOLIECC U Pe3yJIbTaT yueOHOW MaTEMAaTHUECKON e TETbHOCTH;

8) dopmupoBaHHsi CIIOCOOHOCTH K IMOIMOHAILHOMY BOCHPHUSTHIO MAaTEMAaTHYeCKUX OOBEKTOB,
3a7a4, peIICHUH, pacCyKICHUI;

Memanpeomemuule:

1) CcrmocoOHOCTH CaMOCTOSITEJIbHO IUIAHUPOBATh aJbTEPHATHBHBIC IYTH JIOCTHIXKCHHUS IIEJICH,
OCO3HAaHHO BHIOMpATh Hanboee 3 (HEeKTUBHBIE CTIOCOOBI pEIICHHs YISOHBIX M IO3HABATEIBHBIX 33129,

2) yMEHHUS OCYIIECTBIIATh KOHTPOJIb 110 00pa3ily U BHOCHTh HEOOXOIUMbBIC KOPPEKTHBHI;

3) CIOCOOHOCTH a/ICKBATHO OICHMWBATH IPABHIBHOCTh HJIM OIIMOOYHOCTH BBINOJHEHHS y4eOHOMH
3aaun, €€ OOBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

4) yMeHHs YCTaHABJIHMBATh NPUYUHHO-CIICICTBEHHBIC CBS3U; CTPOUTH JIOTMYECKUE PACCYKICHHUS,
YMO3aKII04eHNs (MHAYKTUBHBIE, TEAYKTUBHBIE U 110 aHAJIIOTUU) U BHIBOJIBI;

5) yMeHus c03/1aBaTh, IPUMEHSATH M MPEOOPa30BbIBATh 3HAKOBO-CHMBOJIMUECKHE CPEJCTBA, MOJCIH
Y CXEMBI JIJIsl pelieHus yueOHBIX U MO3HABATEIbHBIX 33/1a4;

6) pa3BUTHS CHOCOOHOCTH OpPraHWU3OBBIBATH y4eOHOE COTPYAHHUYECTBO W  COBMECTHYIO
JESTeIbHOCTh C YYUTEJIEM M CBEPCTHHKAMM: ONPEAeNATh LENH, paclpenesiTh (YHKIMU W POJU
YYaCTHHKOB, B3aUMOJCHCTBOBATh M HAXOJIUTh OOIIME CIOCOOBI pPabOThI, YMEHHS paboTaTh B TPYyIIIE:
HaXOJUTh oOlllee pelleHHe M pas3pemarb KOH(IUKTH Ha OCHOBE COIJIACOBAHUS MO3UIMH U yuyéTa
MHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

7) popMupoBaHus y4eOHOH U OOLIETIONB30BATEILCKONW KOMIETEHTHOCTH B 00JIaCTH UCTIOJIb30BAHUS
MH(pOPMallMOHHO-KOMMYHUKaIMOHHBIX TexHosoruil (MKT-koMmnereHTHOCTH);

8) mepBOHAYANBEHOTO MPENCTAaBICHUS 00 UAESX U O METOJaX MAaTeMaTHKH Kak 00 YHHBEPCAIbHOM
SI3BIKE HAYKU U TEXHHKH;

9) pa3BuTHS CHOCOOHOCTH BHUJAETh MATEMAaTHYECKYIO 3a7ady B JPYrHMX JUCIUIUIMHAX, B
OKpY>Karollen KU3HU;

10) yMeHHus HAXOIUTh B Pa3IUYHBIX HMCTOYHHKAX WH(POPMAIHNIO, HEOOXOIUMYIO JUIS PEUICHHS
MaTeMaTHYeCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHON (opme; MPUHUMATh PELIEHUE B YCIOBHSIX
HETOJIHOM 1 M30BITOYHOM, TOUHOM U BEpOSATHOCTHON HH(OpMaIuy;

11) ymeHus TOHMMAaTh M HCIOJb30BaTh MAaTEMATHYECKHE CPEICTBA HATSIIHOCTH (PUCYHKH,
YEPTEKU, CXEMBI U JIP.) Ul WILTIOCTPALlMU, HHTEPIIPETALUU, apTyMEHTAIUH;

12) yMeHHs BBIABHraTh TUIIOTE3bI MPH PEIICHUH YUEOHBIX 3a/a4 M MOHMMaHUS HEOOXOAMMOCTH UX
IIPOBEPKU;

13) mMOHWUMAHUS CYIIHOCTH QJITOPUTMHYCCKUX TPEANMUCAHHA M YMEHHUs JCHCTBOBaTh B
COOTBETCTBHH C IIPEITIOKEHHBIM aITOPUTMOM;

14) ymeHUs] CaMOCTOSITEIbHO CTaBUTh IIEJIM, BBIOMPATh W CO3/1aBaTh AJTOPUTMBI JJISI PEIICHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOJIEM;

15) crocoOHOCTH TUIAHMPOBATh M OCYILECTBIIATh ISSITEIBHOCTD, HAMPABICHHYIO Ha PEIICHUE 3a71a4
UCCIIEI0OBATENIbCKOIO XapaKTepa;

npeomemmole.

1) ymenust paboTaTh C MATEMAaTUICCKUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHUE HEOOXOAMMOMN
nH(pOpMalliK), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIHM B YCTHOW M MHCHbMEHHOW peyH, MPUMEHSS
MaTEMaTUYECKYl0 TEPMHUHOJOTHMI0O M CHUMBOJIUKY, MWCIIOJIb30BAaTh pAa3JIMYHbIE S3BIKHM MAaTEMAaTUKH
(coBecHBIN, CUMBOJIMYECKHH, Trpaduyeckuii), pa3BUTUS CHOCOOHOCTH OOOCHOBBIBATH CYXJIEHUS,
MIPOBOANTH KJIaCCU(DUKAIINIO;

2) BnaneHus O0a30BBIM IOHATHHHBIM amlllapaTOM: HWMETh NPEACTaBICHHUE O YHCIEe, APOOH,
MpOLEHTaX, 00 OCHOBHBIX '€OMETPUUYECKUX 00bEKTaX (TOUKa, MpsMas, JJOMaHasi, yrojl, MHOTOYrOJbHUK,
MHOTOTPAaHHHUK, KpYyr, OKPY)XXHOCTb, Imap, cdepa U 1p.), (GOPMHUPOBAHUS TMpEICTaBICHUI O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U Pa3IUYHbIX CIIOCO0aX UX U3YUCHHUS;



3) yMeHHUs BBITOJIHATH apru(MeTHUSCKHEe MPeoOpa30BaHUs PAIMOHATBHBIX BBIPAKCHUI, TPUMEHSThH
UX S pelieHus yY4eOHBIX MaTeMaTHYeCKUX 337ad W 3a]a4, BO3HUKAIONIMX B CMEXKHBIX Y4eOHBIX
npeaMeTax;

4) yMEHHS T0JIb30BATHCS H3YYCHHBIMUA MaTEeMaTHUYCCKUMHU POpPMYJIaMHu;

5) 3HaHHWS OCHOBHBIX CIIOCOOOB TMPEICTABICHUS M aHAW3a CTATHCTHYCCKUX JAHHBIX, YMEHUS
pemaTh 3a/1a4M ¢ IIOMOUIBIO Iepedopa BceX BO3MOKHBIX BAPHAHTOB,

6) yMeHHsS NPHUMEHSATh W3YyYCHHBIC MOHATHS, PE3YJbTaThl M METOJAbI MPH PEIICHUH 3a]ad W3
Pa3IUyYHBIX pa3[esoB Kypca, B TOM YMCIE 33[ad, HE CBOJSIIMXCS K HEMOCPEICTBEHHOMY IPUMEHEHUIO
M3BECTHBIX aJITOPUTMOB.

IInanupyemMble pe3yJbTaThl H3y4eHUs] Y4eOHOI0 IpeAMeTa, Kypca

HartypanbHblie uncaa. JIpoou. PannonajabHbie yncia
BhINyCKHMK Hay4uTCS:

* IOHUMAaTh OCOOEHHOCTHU JECSITUYHOU CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATH MOHITUIMHU, CBA3aHHBIMU C JI€JIMMOCTBIO HaTypaJIbHbBIX YUCEIT;

* BBIPA)KaTh YMCJAa B SKBUBAJIEHTHBIX (opMax, BbIOMpas HanboJsiee MOAXOAAILYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYyALUH;

* CPaBHMBATh U YNIOPSAJ0YNBATH PAlOHAIBHBIC YUCIIA;

* BBIIIOJIHATL BBIYKMCIICHHUS C PAlMOHAJIBHBIMU YMCIIAMH, COYETAast YCTHBIE M MUCbMEHHBIE NPUEMBI
BBIYMCIICHHUM, IPUMEHEHHE KAJIbKYJIATOPA;
* HCIIOJIb30BATh IIOHATHS U YMEHUs, CBSI3aHHbIE C IIPONIOPLIMOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMU, B XO€
penIeHuss MaTeMaTHYeCKNX3a1a4 1 3a]1a4 U3 CMEKHBIX [TPEAMETOB, BBIIIOIHATH HECIIOKHBIE
[IPAaKTUYECKUE PACUETHI.
BBITYCKHHK TOJYYUT BO3MOKHOCTb:
* I03HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAMHU CUUCIIEHUS C OCHOBaHUSMH, OTJIIMYHBIMU OT 10;

* YTIIyOUTh M pa3BUTh MPEICTABICHHS O HATYPaJbHBIX YHCIaX U CBOMCTBAX JEIMMOCTH;

* HAyYUTbCS HCIIOJIb30BaTh MPUEMBI, PAllMOHAIM3UPYIOIINE BBIYMCICHUS, MPHUOOPECTH IMPUBBIUKY
KOHTPOJIMPOBATh BHIYMCIEHUS, BBIOUPAs MOAXOASIINN I CUTYaI[H CIIOCO0.

JeiicTBUTEIbHBIE YMCJIA
BBIYCKHUK HAYYUTCS:

* HCNOJb30BATh HAYAJIbHBIE MPEICTABICHUS O MHOKECTBE JIECTBUTENIBHBIX YHCEIT,

* OIIEPUPOBATH MOHATUEM KBaJIPATHOTO KOPHsI, MIPUMEHSTh €TI0 B BHIYMCICHUSX.
BhITYyCKHUK DOJYYHUT BO3MOKHOCTb:

* pa3BUTh MPEJCTABICHUE O YWCIE U YUCIOBBIX CHCTEMaxX OT HATypalbHBIX A0 JEHUCTBUTEIBHBIX
YHCEN; O POJIM BBIYMCIICHUN B PAKTHUKE;

* pa3BUTh W YIIyOWUTh 3HAHHUS O JECATUYHON 3alUCU JEHCTBUTEIBHBIX YHCEN (MEPHOAUYCCKHUE W
HETePUONYECKHUE TPOOH).

HN3mepenus, npudIMKeHusl, OEeHKU
BBIIYCKHUK HAYYUTCS:

* HCIIOJIB30BAaTh B XOJ€ PEIICHHUs 3a7ad dJeMEHTApHBbIC MPEJCTABICHUS, CBSI3aHHBIE C MPHUOIH-
KEHHBIMH 3HAYEHUSIMH BEJIMYHMH.

BhINyCKHUK TOJYYUT BO3MOKHOCTb:

* IOHATH, YTO YHCJIOBBIE JaHHBIC, KOTOPHIC HCIOJIB3YIOTCS ISl XapaKTEPUCTHKU OOBEKTOB OKpY-
KAIOIMIETO MUPA, SBISIOTCS MPEUMYIIECTBEHHO NPUOMIDKEHHBIMU, YTO MO 3aMHUCU TMPUOTHKEHHBIX
3HAYCHHM, COIEpX AIMXCS B WHOOPMAIIMOHHBIX MCTOYHUKAX, MOXKHO CYAUTH O TMOTPEIIHOCTH TPHOIN-
KEHUS,

* IOHATbH, YTO MOTPEIIHOCTh PE3YJbTaTa BHIYUCICHUHN JOKHA OBITh COM3MEPHMA C TOTPEITHOCTHIO
HCXOJIHBIX JIaHHBIX.




YpaBHeHus
BBIYCKHUK HAYYUTCS:

* pelaTh OCHOBHBIE BHJIbl PAllMOHAIBHBIX YPABHEHUH C OJHOM MEPEMEHHOM, CUCTEMBI JBYX YypaB-
HEHUH C IByMs IEPEMEHHBIMY;

* IOHUMATh YpPaBHEHHE KaK BaXKHEHIIYID MAaTEMaTUYECKYH0 MOJENb JJIs OMHUCAHUS U H3YyYECHHS
pa3HO00pa3HBIX PeabHBIX CUTYAIUH, peIIaTh TEKCTOBBIE 33/1a4H aJIreOpandyecKuM METOI0M;

* IPUMEHATh TpapuuecKue IMpeACTaBICHUs ISl MCCIEJAOBAaHUS ypaBHEHWI, HCCIENOBaHUS U pe-
LIEHMSI CUCTEM YpaBHEHUH ¢ IByMsI IEPEMEHHBIMHU.

BhIIIyCKHUK TOJYYUT BO3MOKHOCTb:

* OBJAJIETh CIELMAJIbHBIMU INpPUEMAMU pPEIICHUS YpPaBHEHUM U CHUCTEM YPAaBHEHUM; YBEPEHHO
NPUMEHSTh anmapar yYpaBHEHHMH Jig pElIeHUs pa3HOOOpa3HbIX 3aJad U3 MaTEeMAaTHUKH, CMEXHBIX
IIPEIMETOB, IPAKTUKU;

* IPUMEHATh Tpaduueckue NpPeACTaBICHUS ANl HCCICAOBAaHUSA YpaBHEHHM, CHUCTEM YpaBHEHHIA,
coJepKamux OyKBeHHbIE KOO UITHECHTHI.

Harasianasi reomeTpust
BBIIYCKHHUK HAYYUTCS:

* pacro3HaBaTh HAa YEPTEKaxX, PUCYHKAX, MOJAEISIX U B OKPYKAIOUIEM MHUpPE IJIOCKHE W MPOCTpaH-
CTBEHHbBIE T€OMETPUUYECKUE (PUTYPHI;

* BBIYHCIISATH O0BEM MPSMOYTOJIBHOTO MapaljiesienuIesaa.
BI)IHVCKHI/IK IIOJIYUYUT BOSMOXHOCTE:

* HAYYUTHCS BBIUUCISTH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYp, COCTABICHHBIX W3
MIPSIMOYTOJIBHBIX TTapaJIJICIICTUIICIOB;

* pacrio3HaBaTh pPa3BEPTKU Kyba, MPSMOYTOJIBHOTO TMapasulefienurena, MPaBWIbHON TUPaMUIBI,
LIUWIMHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJIBHOTO MapaieenuIe/a;

* OIpEeNeNITh MO JUHEHHBIM pa3MepaM pa3BEPTKHU (UTYpHI JIMHEHHBbIE pa3Mepbl caMoil purypsl u
Ha000POT;

* YIIIYOUTh ¥ pa3BUTh MPEACTABICHHS O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PHUTYpax;

* HAYYUTHCS IPUMEHATD IIOHATHE PA3BEPTKU IS BBIIIOJIHEHUS IIPAKTUYECKUX PACUETOB.

I'eomerpuyeckue purypsl
BbINycKHUK Hay4nuTCS:

* [10JIB30BATHCA SI3bIKOM T€OMETPUU ISl ONIMCAHUS IIPEIMETOB OKPYXKAIOIIET0 MUPA U UX B3aMMHOIO
PacIoyIoKeHus;

* pacro3HaBaTh U M300pakaTh Ha YEPTEXKaxX M PUCYHKAX reoMeTpudeckue (GUrypsl U ux KOH(DHU-
rypaunuu;

* HAXO/JWUTh 3HAYCHUS JUUTHMH JIMHEHHBIX JIEMEHTOB (PUTyp M UX OTHOUICHHUS, IPayCHYIO MEpy YIJIOB
ot 0° no 180°, mpumeHss ompeeneHHs, CBOMCTBA W MPU3HAKU (PUIYp M HX BJIEMEHTOB, OTHOIIEHUS
¢duryp (paBeHCTBO, MOJ00KE, CHMMETPUH, TTOBOPOT, MapaJIICIbHBINA MTEPEHOC);

* ONIEPUPOBATH C HAYAJIBHBIMH MOHATUAMU TPUTOHOMETPUH U BBIMIOJHATH JIEMEHTAPHbIE ONepaluu
HaJl GYHKIHUSIMH YIJIOB;

* pemaTh 3aJ1a4M Ha J0Ka3aTeIbCTBO, OMMPAsCh HA U3yYEHHBIE CBOWCTBA (PUTYP M OTHOIICHUI MEXIY
HUMM U IIPUMEHSISI U3Y4YE€HHbIE METO/IbI JOKA3aTEIbCTB;

* pelIaTh HECIOXKHBIE 3a7ja4l Ha [IOCTPOEHHE, IPUMEHSISI OCHOBHBIE AITOPUTMBI TIOCTPOEHUSI C TIOMOILBIO
LUPKYJIS U IMHEUKH;

* pemaTth NpoCTENIINE IUTAHUMETPUUECKHE 3a]1a4M B IPOCTPAHCTBE.

BBINYyCKHUK MOTYYHUT BO3MOXKHOCTD:

* OBJIQJIETh METOJAMM PELLEHUS 3a/1ay Ha BBIYMCIICHUS U JOKAa3aTelIbCTBA: METOJOM OT IPOTHUBHOIO,
METOI0OM NOA00MS, METOOM Nepedopa BAPMAHTOB U METOAOM I'€OMETPUUECKHX MECT TOUYEK;




* IPHOOPECTH OIMBIT MPUMCHEHHS anreOpanveckoro M TPUTOHOMETPHYECKOrO armapara W uael
JIBMDKCHUSI TIPH PEIICHHH T€OMETPUUCCKUX 3a/1a4;

* OBJIAZICTh TPAJUIMOHHON CXEMOM pEIIeHHs 3aJa4 Ha IOCTPOCHHE C MOMOINBIO IHUPKYIS U JIH-
HEHKHU:aHaJIKM3, TOCTPOCHHUE, J0KA3aTEIbCTBO U UCCIICIOBAHHKE;

* HAYYMTHCSA pelIaTh 3aJa4d Ha [OCTPOCHHEMETOJOMIC€OMETPUUIECKOrOMECTATOYEK M METO-
JIOMIIOLO0M;

* IPHOOPECTH OIBIT UCCIIEOBAHUS CBOUCTB INIAHUMETPHUYCCKUX (DUTYD C MMOMOIIBIO KOMITBIOTEPHBIX
porpamm;

* IPHOOPECTH OMBIT BBHIMOJHEHUS TMPOEKTOB IO TemaM «l eoMeTpuyeckue IpeoOpa3oBaHus Ha
wIocKocThY, «I[locTpoeHre OTPE3KOB 1Mo hopMyIIey.

H3mepenne reoMeTpu4ecKnX BeTUYHH
BrIycKHUK HayduTCs:

* MCIIOJIB30BaTh CBOMCTBA HU3MCEPCHUA NJINH, HJIOHIa[[ef/'I 1 YTJIOB IIPU pCHICHWH 3a/la4 Ha HAXOXKICHHUC
JUTUHBI OTpE3Ka, JITMHBI OKPYXHOCTH, JUTHHBI TyTH OKPY>KHOCTH, TPaIyCHOM MEpHI yIIIa;

¢ BbIUUCIIATH IJIOIAaAu TPEYTOJbHUKOB, MIPAMOYTOJIbHUKOB, MMapaljicJIorpaMMOB, Tpaneunifl, KpyroB
U CEKTOPOB;

* BBIYUCJIATD JUIMHY OKPYKHOCTH, JUIMHY IYT'H OKPY’KHOCTH;

* BBIUUCIIATh JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp M MX YIJIbl, UCHONB3YsA (POPMyNbI UIMHBI OK-
PYKXHOCTHU U IJIUHBI AYT'H OKPY>KHOCTH, (POPMYJIbI IJIOIIAAeH Gpuryp;

* pemaTh 3a/1a4M Ha JI0Ka3aTeJIbCTBO C UCIOJIb30BaHUEM (DOPMYIT AJTUHBI OKPY>KHOCTU U JJTUHBI 1yTH
OKPY>KHOCTH, (hopmy miomaaeit gpuryp;

* pemaTh NpakTUYEeCKHUE 3a/1a4M, CBSI3aHHbIE C HAX0XKJICHUEM I'€OMETPUYECKUX BEJMYMH (MCTIONb3Ys
npu HeO6XO}II/IMOCTI/I CIIPpaBOYHUKH U TEXHUYCCKUC Cpe)ICTBa).
BBINYyCKHUK MOTYYHUT BO3MOKHOCTD HAYUUTHCS !

* BBIYUCJIIATH TUIOMAAN (DUTYp, COCTABICHHBIX M3 JIBYX WM 0oJiee MPSIMOYTOJIBLHUKOB, Mapajuielio-
IpPaMMOB, TPEYTOJIbHUKOB, Kpyra M CeKTopa;

® BBIUUCIIATE IIJIOIMAAW MHOTOYTOJIBHUKOB, HMCIIOJIB3YySd OTHOHICHUA PABHOBCIUMKOCTH M PABHOCOC-
TaBJICHHOCTH;

* IPUMEHATh aNreOpanvecKuil 1 TPUTOHOMETPUUYECKHUHN armapaTr ¥ WACH JIBIDKCHUS MPH PEIICHUH
3aJa4 Ha BBIYMCIICHUC rmoma,ueﬁ MHOT'OYT'OJIbHUKOB.

Coaep:xxanue y4eOHOro Kypca MaTeMaTHKH

APUDPMETHUKA (5-6 knacc)
HarypaabHble ynciia.
Hartypanenbiit psag. Jlecstuanas cucteMa cuuciaeHus. ApudMeTHYECKHe ACHCTBUSA C HATypaJlbHBIMH
yrciaamu. CBoicTBa apuMETHYECKUX TEHCTBHA.
Crenenb ¢ HATYpaAJIbHBIM [TOKa3aTENIEM.
HucnoBble BBIPAXKEHHUSI, 3HAUEHUE YHUCIOBOTO BbIpaxkeHus. [Iopsaok 1eiCTBUI B YUCIOBBIX BBIPAXKEHHUSX,
UCIOJIb30BaHUE CKOOOK. Penienne TekCTOBBIX 3a7a4 apuMETHUECKUMU CIIOCOOaMH.
Henutenu u xkpatHbeie. CBOMCTBA M NMpU3HAKU AeIUMOCTH. [IpocThie W cocTaBHbIe uucia. PasnoxkeHnue
HAaTypaJbHOTO YHCJIA HA IPOCThIE MHOXKUTENH. [[eeHne ¢ ocTaTkoM.
Apoomn.
OObikHOBeHHBIE ApoOu. OcHOBHOE CBOWCTBO Jpobu. CpaBHeHHE OOBIKHOBEHHBIX ApoOeil. Apudme-
TUYECKHE IEUCTBHUS C OOBIKHOBEHHBIMU Apo0siMu. HaxoxaeHne 9acTu OT 11e7I0T0 | IIEJIOTO M0 €r0 YacTH.
Hecsatuunbie npobu. CpaBHEHHE AECATUYHBIX Apolel. ApudmeTnueckue NEHCTBUS C JIECATHUHBIMH
npobsimu. IlpencraBienne AeCATUYHONW APOOW B BUIE OOBIKHOBEHHOH NpoOM M OOBIKHOBEHHOW B BHJIC
JNECATUYHOM.
[IpolieHTHI; HaXOXACHUE MPOICHTOB OT BEIWYHHBI M BEIWYHMHBI 1O ee mpoleHTaMm. OTHoIeHue;
BBIPA)KEHHE OTHOIICHUS B IpoLeHTax. [Iponopiius; oCHOBHOE CBOMCTBO MPOMOPIIUH.
Pemenne TekCTOBBIX 337124 apu(PMETHIECKUMHU CITIOCOOAMH.



PaunonanbHblie yncJia.

[lonoxuTenbHbIE W OTPULIATENBHBIE YMCIA, MOAYJIb 4Hucia. MHOXKECTBO LEJbIX uucel. MHO0XECTBO
palMOHAIBHBIX YHUCEN; PALMOHAJIBHOE YHUCIO KakK OTHOUIEHWE m/n,TAEm — LEJI0€ YHCIO0, n—
HaTypayibHOe yucio. CpaBHEHHE pallMOHAIbHBIX yHcell. ApudmMeTndeckue IeUCTBUS C palllOHATIbHBIMU
yuciaamu. CBoiicTBa apupmeTrnueckux AercTBUi. CTENeHb C IebIM MOKa3aTeleM.

HeiicTBUTEIbHBIE YHCJIA.

KBanpaTHblii KopeHb u3 yncia. KopeHb TpeTbell CTENEHH.

T[loHsATHE 06 MPPALMOHATBHOM uMcle. VppalOHATBHOCTh YMCIA M HECOM3MEPHMOCTH CTOPOHBI H
IuaroHanu kajapata. JlecsTuunble NpUOIMKEHUS! UPPALIMOHATIBHBIX YHCE.

MHOXeCTBO JIeHCTBUTENBHBIX YHCEN; MPEICTaBICHUE JEHCTBUTEIBHBIX YHMCET B BHJE OCCKOHEUYHBIX
NeCSITUUHBIX ApoOel. CpaBHEHHE EHCTBUTEIBHBIX YUCET.

Koopnunathaas npsmasi. M3006paxeHune yucen TOUKaMyU KOOPAMHATHOM NpsiMOi. UKCIOBbIE TPOMEKYTKH.
N3mepenus, npudanKeHusi, OLEHKH.

PazMepsl 00BEKTOB OKpY)KaOLIEro Mupa (0T 3JIEMEHTAapHbIX 4YacTHIl 10 BceneHHoil), MIMTENbHOCTH
IIPOLIECCOB B OKpYXkaroleM Mupe. Beinenenne MHo)uTenss crenenu 10 B 3amucu yucoa.

[TpubnmxeHHOE 3HAYCHHE BEIMYUHBI, TOYHOCTh NpuOmmxeHus. OKpyrieHHe HaTypalbHBIX YUCEN U
NeCATUYHBIX ApoOei. [Ipukuaka u orieHKa pe3yIbTaTOB BBIYHCIICHHM.

Harusanas reomerpus

Harnsinuele npenctaBnenus o ¢urypax Ha IUIOCKOCTH: IpsiMasi, OTPE3OK, JIyd, Yroj, JOMaHasi, MHO-
TOYTOJIbHUK, OKPY>KHOCTb, KpPyr. UeThIpeXyrojabHUK, NPSMOYTOJbHHK, KBajapaT. TpeyroabHHUK, BHJIbI
TpeyrojabHUKOB. [IpaBuiibHble MHOroyroiabHuku. W3o0paxenHue reomerpuueckux ¢uryp. Bzaumnoe
PacIoJIOKEHHUE IBYX MPSIMBIX, IBYX OKPY’KHOCTEH, IPSIMOM U OKPY>KHOCTH.

Jlnuna otpeska, jomaHol. [lepumerp MHOTOyronsHuKa. EquHunbel uaMepenus 1iauHbl. I3MepeHue 1InHbl
OTpe3Ka, IOCTPOCHHUE OTPEe3Ka 3aJaHHOM JUIUHBI.

Bune! yrios. I'panycHas mepa yria. M3smMepeHnue u mocTpoeHue yrioB ¢ IOMOIIBIO TPAHCIIOPTHPA.
[Tonstue mnomaau GUTypbl; eAUHHUIBI U3MEpeHus Iuiomanu. [lnomans npsMOyroibHUKAa W TUIOIMIAAH
kBazpata. [IpubmmkeHHoe u3mepenue miomaaei puryp Ha kiaeryatoil Oymare. PapHoBenukue Gurypsi.
Harnsigaeie npeactaBieHust O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapaliiesienune], Npu3Ma, MupamMmuia,
map, cdepa, KoHyc, UWIMHApP. M300paxenue mnpocTpaHcTBeHHBIX ¢uryp. I[lpumepsl ceueHHIA.
Mpmuororpanauku. [IpaBuibHble MHOrOrpaHHUKH. [Ipumepsl pa3BepTOK MHOIOTPAHHUKOB, LWJIMHIApPA U
KOHYyCa.

[Tonstue oO6veMa; equHHIBI 00beMa. OObEM MPSIMOYTOJILHOTO MapajuieNenuneaa, Kyoa.

[lonsitue o paseHctBe ¢uryp. LleHTpanmbHas, oceBas M 3epKajbHas cuUMMeTpuH. M300paxeHue
CUMMETPUYHBIX (QUTYP.

I'eomerpuueckue Qpurypsl.

[Ipsimbie u yrubl. Touka, mpsmasi, WIOCKOCTb. OTpe3oK, Jyd. Yrona. Bumbl yrino. BepTukanbHblie u
CMEKHBbIE YIJIbl. brccekTpuca yria.

[TapannensHble U nepecekaromuecs npsamele. [lepnenaukymnspHble npsiMbie. TeopeMbl 0 MapaienbHOCTH
U [EpPHEeHIUKYISIPHOCTH mOpsMbIX. [lepnenaukynsp u HakjIoHHas K npsmoil. CepeauHHBIMN
MEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe Mecto ToyeK. CBoiicTBa OHUCCEKTPUCHl YIJla U CEPEeIUHHOrO MEpPIEeHIUKYIspa K
OTpPE3KY.

TpeyronasHuk. BeicoTa, mMennana, OucCeKTpuca, CpelHss JHHUSA TpeyrojbHUKa. PaBHOOenpeHHbIE U
PaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA M MPU3HAKK PABHOOEIPEHHOro TpeyrojbHUKa. [Ipusnaku
paBEHCTBA TPEYrOJbHUKOB.

H3mepeHne reomeTpu4ecKux BeJIUYMH.

JlninHa otpe3ka. PaccTossHME OT TOUKM 10 MPpsAMON. PaccTossHMe MeX 1y apaljieIbHbIMUA IPSIMBIMHU.
[lepumeTp MHOTOYTrOJIbHHKA.

JUInHaA OKPY>KHOCTH, YUCJIO JI; JJINHA AYTH OKPYKHOCTH.



I'pagycHas mepa yria, COOTBETCTBHE MEXAY BEIMYMHOW UEHTPAIBHOTO YIVIa W JJIUHOW JYTH
OKPY>KHOCTH.

[lonarue mnnomaau miaockux @uryp. PaBHOcocTaBneHHble U paBHOBenukue ¢urypsl. [lnomanb
npsiMoyrosibHuKa. [Inomaau napanienorpaMma, TpeyrojibHUKa U Tpaneuuu. [lnomaas MHOTOYTOJIbHUKA.
[Tnomane kpyra u miomaas cekropa. COOTHOLIEHHE MEKIY TUIOIMIAIIMU MOJT00HBIX QUTYD.

Pemenwue 3a1au Ha BRIYHCIICHUE W IOKA3aTEIBCTBO C HCIIOIH30BAHUEM H3YyYEHHBIX (POPMYIL.

MATEMATUKA B NCTOPUYECKOM PA3BUNTUU

Hcropust hopMupoBaHus MOHATHS YUCIIA: HATYpaJbHBIC YHCIa, TPOOH, HEOCTATOYHOCTh PAMOHATBHBIX
yycen A1 Te€OMETPUYECKUX U3MEPEHUN, HppalMoHalibHble yncia. CTapuHHbIE CUCTEMBI 3alUCH YUCET.
Jpo6u B BaBunone, Erunre, Pume. OTkpbiTHe necaTHuHbIX 1pobdeii. CtapuHHBIE cucTeMbl Mep. JlecaTny-
HbIe 1poOu 1 MeTpuyeckas cucteMa Mmep. [losBnenue oTpunaTenbHbIX yncen u Hyns. JI. Maraunkuid. JI.
Ditnep.

3apoxaeHue anreOpel B Hempax apudmetuku. An-Xopesmu. Poxxnenune OykBeHHOW cuMBoOiukd. [1.
®epma, @. Buer, P. Jlekapt. Mctopust Bompoca O HaxoXIeHHM (GOpMyN KOpHEH anredpamdeckux
YpaBHEHUH, HEPA3pEIIUMOCTh B pajuKalaX ypaBHeHHWH cteneHu, Oonbmel yeteipex. H. Taprambs, Jx.
Kapgnano, H. X. Abens, O. lNanya.

N300perenne Merona KOOPAMHAT, TMO3BOJIAIONIETO IEPEBOJUTH T€OMETPHUECKHE OOBEKTHI Ha S3BIK
anreOpsl. P. Jlekapt u I1. @epma. [IpumMepsl pa3auuHbIX CUCTEM KOOPAMHAT HA IUNIOCKOCTH.

3angava Jleonapao Iluzanckoro (®PuboHayun) o Kpojukax, yuciaa PuOoHauuyu. 3ajada O MIAXMATHOU
JOCKE.

Hctoku Teopun BEPOSITHOCTEN: CTPaxoBoe A€o0, azapTHbie Urpbl. 1. @epma u b. Ilackans. f. bepnymim.
A. H. Konmoropos.

Ot 3emnemepusi k reomerpuu. [Iudarop u ero mkoma. Panec. Apxumen. [loctpoeHne mpaBUIBHBIX
MHOroyronsHuKkoB. Tpucekuus yria. KBaapatypa kpyra. YaBoenue kyba. Mctopus ymcna ja. 30510Toe
ceuenue. «Hauana» EBkinpa. JI. Oitnep. H. U. JIobaueBckuii. cTopus nsToro nocrynara.

Codusmbl, mapaioKChl.



5 kaacc - 5 4acoB B HeJeJII0

Ne
n/n

HasBanue pasaenoB

Kou1-
BO
4acoB

OcHoBHBIE BU/AbI Y4eOHOM J1eITeJJbHOCTH Y4aIIuXCs

IloBTOpEHne

JIunun

Nmets mpencraBieHue O JUHUM, (QOpMHUpOBaHUE TpauuecKux HaBBIKOB H
M3MEPUTENIbHBIX YMEHUH.

HartypanbHble yucaa

11

OmnuceiBaTh CBOMCTBA HATYPaJbHOrO psiAa. BepHO HCIONB30BaTh B PeYd TEPMUHBI yugpa, uucio,
Ha3bIBaTh KJIACCHI M Pa3psAbl B 3allMCH HATypaJibHOTO yucia. UNTaTh U 3amHChIBAaTh HATypaJbHbBIE
YHcia, ONpPEACTSATh 3HAYHOCTh YHWCIA, CPaBHMBATh M YNOPSAAOYMBATH MX, TIPaMMaTH4YECKH
MPaBUJIBHO YHUTaTh BCTpEYAIOIIMEcs MaTeMaTHYecKue BhIpakeHus. Pacro3HaBaTh Ha depTexax,
PUCYHKaX, B OKpY)KalOIlEeM MHpE TE€OMETpUYECKHE (UIYphl: TOUKY, OTPE30K, HPAMYIO, JIy4,
JIOTIOJIHUTENbHBIE JIyYH, TNIOCKOCTh, MHOTOYTOJIbHUK.

[IpuBoanTs HpHMEpPHl aHAJIOIOB T'€OMETpUYECKUX (GUryp B OKpyxkatomem wmwupe. H3o00paxarsb
reoMerpudeckue (GUIYypbl W HX KOHQUTYpaUMH OT DPYKH W C HCIOJB30BAaHUEM YEPTEHKHBIX
uHCTpyMeHTOB. M300pakaTh reomeTpuueckue Gpurypsl Ha kieT4yaToi Oymare. M3MepsTh ¢ oMoIb
WHCTPYMEHTOB M CPAaBHMBATH JJIMHBI OTPe3KOB. CTPOUTH OTPE3KH 3aJaHHOW JJIUHBI C ITOMOIIBIO
JUHEHKN ¥ LMPKYJs. BelpaxkaTe onHU enuMHMLBI U3MEPEHUS AJIUHBI uepe3 apyrue. Ilonp3oBaTbes
paznuuHBIMU IMIKanamMu. OmnpeneniaTs KOOpAWHATY TOYKM Ha Jydye M OTMEYaTh TOUYKy MO €€
KoopAuHaTe. BuIpaxaTe ONHM €IMHMIBI M3MEPEHUs] MacChl 4epe3 Jpyrue. BrInonHATh mepebop
BCEX BO3MOXKHBIX BapUaHTOB Uil Nepecyéra 00bEeKTOB MM KOMOWHALMH, BBIIENATH KOMOMHAIINY,
OTBEYAIOIIME 33aJaHHBIM YCIOBMAM. Pemare TekcroBble 3agaud apu(PMETHUECKHMHU CIOCOOamMu.
AHanmu3upoBaTb M OCMBICIMBATh TEKCT 3alaud, HepeopMyUpOBaTh YCIOBHE, H3BJICKATH
HEOOXOINUMYI0 HH(OpMAaNHIOo, MOJEINPOBATh YCIOBHE C IMOMOIIBIO CXEM, PHUCYHKOB, pPEabHBIX
NPEAMETOB; CTPOHUThH JOTMYECKYIO LETIOYKY DPACCY)KOCHHWH; KPUTUYECKH OLEHUBATH MOJIYUYCHHBIN
OTBET, OCYILLIECTBIATh CaMOKOHTPOJIb, HIPOBEPsisl OTBET HAa COOTBETCTBUE YCIOBMIO. 3aIMCHIBAThH
qyucia ¢ TMOMOUIpI0 pUMCKUX mudp. MccremoBarh mpocTedinne YHCIOBBIE 3aKOHOMEPHOCTH,
MIPOBOANTH YHCIIOBbIE SKCIIEPUMEHTHI

JlelicTBUs €
HATYPAJIbHBIMH
yucJIaMu

25

BrInmonHATH cioKeHHe M BBIYUTAHWE HAaTypalbHBIX YHcel. BepHO MCmonb30BaTh B PeYH TEPMHHBI:
cymma, cnazaemoe, pasHOCHb, YMEHbUUAEMOoe, Gbluumaemoe, 4YUcio80e BblpadceHue, 3HAYeHUe
YUCT0B020  BLIPAJICEHUS,  YPAGHEHUEe,  KOPEHb  VPAGHEHUsA,  NEpUMemp  MHO20Y20bHUKA.
VYcTaHaBnMBaTh B3aUMOCBSI3U MEXAY KOMIIOHEHTaMH U PE3YJIbTaTOM IIPH CIIOKEHUHU U BBIYUTAHUH,
WCTOJb30BaTh WX JUII HAXOXJECHUS HEU3BECTHBIX KOMIIOHEHTOB JCWCTBUM C YHCIOBBIMH U
OYKBEHHBIMH BBIp@XEHUSMUA. DOPMYyIHpPOBATh MEPEMECTUTEIBHOE M COUYETATEIbHOE CBOMCTBA
CIIO)KEHUS HATypaJbHBIX YHCEN, CBOMCTBAa HYJs NpU cilokeHnd. DopMmynupoBaTh CBOMCTBa
BBIYMTAHMSI HAaTypaJbHBIX YUCEN. 3alUCBhIBATh CBOWCTBA CIIOKEHUS M BBIUUTAHMS HATYpaJIbHBIX
Yrcell C MOMOIIBI0 OYKB, MpeoO0pa3oBbIBaTh HA MX OCHOBE YMCIOBBIC BBIP2KEHHS U MCIIOJIb30BaTh




WX IS palMOHANIHM3AIlMU MHUCHbMEHHBIX M YCTHBIX BBIYHCICHUHN. ['paMMaTHUecCKu BEpPHO YHUTATh
YHICIIOBBIE M OYKBEHHbIE BBIPAXKEHUS, COJEpIKAIINE IEHCTBYS CIIOKEHUS U BEIYUTAHUS. 3aITUCHIBATh
OYKBCHHBIC BBIPOKCHUS, COCTABJIATH OYKBCHHBIC BBIPAKCHUS [0 YCIOBHSM 3ajad. BBIUUCIATH
YICIOBOE 3HA4YeHHE OYKBEHHOTO BBIPAXEHHS INPU 3aaHHBIX 3HAYCHHAX OyKB. Brramcisrs
MIEPUMETPEI MHOTOYTOJILHUKOB. COCTaBIIATh MPOCTEUIITHNE YPAaBHEHUS 110 YCIOBUAM 3aaad. Pemarh
MPOCTEHITNEe YPAaBHEHWS HA OCHOBE 3aBHCHMOCTEH MEXIy KOMIIOHEHTAaMH apU(PMETHIECKUX
JNeHCTBUN. AHaIM3UPOBaTh U OCMBICIMBATh TEKCT 3a/lauyd, NepedOpMyTUpOBaTh YCIOBHE,
M3BJICKaTh HEOOXOMUMYI0 HH(POPMAIINIO, MOJICIHPOBATH YCIOBHE C IMOMOINBIO CXEM, PHCYHKOB,
peanbHBIX MPEIMETOB; CTPOUTH JOTMYECKYI0 LEMOYKY pPAaCCyXKICHUN; KPUTHUYECKH OLICHUBATh
TIOJIYYCHHBI OTBET, OCYIIECTBISITH CAMOKOHTPOJIb, MPOBEPSS OTBET HA COOTBETCTBUE YCIIOBHIO.
BrimonHaTh mIEpe0op BceX BO3MOXKHBIX BApUAHTOB JUIS Nepecdéra OObEKTOB WM KOMOWHAIIMIA,
BBIZICIIATE KOMOMHAIIMH, OTBEYAIOIINE 3aJaHHBIM YCIOBHSIM. McciemoBaTh MPOCTEUIITNE YHCITOBBIC
3aKOHOMEPHOCTH, MTPOBOJUTH YUCIIOBBIEC HKCIIEPUMEHTHI

Hcnoabn30BaHue CBOHCTB
aeicTBUI pH
BBIYHCJICHUH
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Pacuiipute mpejacTaBieHHE yyalIuXcsi O CBOMCTBaX apu(PMETHUYECKUX JEHUCTBHM,
MIPOJIEMOHCTPUPOBATh BO3MOXKHOCTh NPHUMEHEHHS CBOMCTB Uil MpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKEHUM.

DopMyIMPOBATh MEPEMECTUTEIIBHOE, COUETATENBHOE U PACIIPEAEIUTEIHLHOE CBOMCTBA YMHOXEHUS
HaTypaJbHBIX YHUCCII, CBOMCTBaA HyJId U €AWHHULBI IIPU YMHOKCHUU WU ACJICHUU. (DOpMyJ'II/IpOBaTL
CBOMCTBA JACJICHUSA HATYypPaJIbHBIX YUCCIL.

MHOroyroJbHIUKHU

Pacno3naBath Ha depTeXkaxX, PUCYHKAaX, B OKPYKalOUIeM MHpPE TeOMEeTpHUYecKue (UTYpHI,
umeromue (HopMy MPSIMOYTOJBHOTO TMapaienenumena. [[puBoAuTh NMpUMEphl aHAJOTroB KyoOa,
IPSMOYTOJIFHOTO TMapajulesieNIANe;a B OKpyKamomeMm wmupe. 300paxars NpsIMOYTOJIbHBII
napajuielNienues] OT PyKH U C UCIIOJIb30BAaHUEM YEPTEKHBIX MHCTPYMEHTOB. M300paxkaTb ero Ha
KJeT4atoil Oymare. BBECTH IMOHSATHE OWCCEKTPHUCHI yIia; Hay4YUTh PACIO3HABATH OCTpPHIE,
TyIble M IpPsMBIE YIVIbl, CTPOMTh W HM3MEPATHh HA TIJIa3; PA3BUTh IPEICTABICHHUE O
MHOT'OYT OJIbHUKE.

)ICJII/IMOCTI) yucjae

14

[Tonp30BaThCss MPOCTEUIIMMU TOHATUSIMH, CBA3aHHBIMU C TMOHSTHEM JEIUMOCTH YHCEN
(nemuTenpb, NPOCTOE YHUCIIO, PA3JIOKEHUE HA MHOXKHUTEIH, IPU3HAKH I€JTUMOCTH).

TpeyrojbHUKHN U
YeTbIPeXyroJIbHUKH

Bnageror knaccudukamued TpeyroJbHUKOB [0 CTOpOHaM M yrilaM; HUMEIOT
NPEJCTABICHHUS O MPSMOYrOJbHHUKE; CPOPMUPOBATH MOHATHE PABHBIX (UTYp, IUIOLIAAN
Gurypsl; yMEIOT HAaXOJWUTh IUIOIIAAU MPSIMOYIOJIbHUKOB W (UIYp, COCTaBICHHBIX W3
IIPSIMOYT OJIBHUKOB; IIO3HAKOMHUTB C €IMHULIAMU U3MEPEHMSI IIOMAACH.

OO0bIKHOBEHHBIE IPOOH

20

Pacno3HaBath Ha yepTekax, pECyHKaX, B OKPYKaIOIIeM MHpE TeOMETPUIECKHE (PUTypHI, IMEIOIIHE
(hopMy OKpYXXHOCTH, Kpyra. [I[puBOAUTh MPUMEPHl aHAJIOTOB OKPYKHOCTH, Kpyra B OKpYIKaroIieM
mupe. M300paxkaTh OKpYKHOCTB C HCIIOJIb30BaHNEM LIUPKYJIs, mabaoHa. MoaenmupoBaTh H3ydaeMble
reOMETPUYECKIEe OOBEKTHI, HCIOJNB3Yysl Oymary, MpoBOJIOKY U Jp. BepHo ucmonb3oBath B pedu
TEPMHHBI OKPYHCHOCMb, Kpye, UX paoduyc W ouamemp, oOyea OKpyscHocmu. MopaenupoBath B
rpaduyeckol, MpeaMeTHOH (opMe TMOHSATHS M CBOWCTBA, CBS3aHHBIE C IOHSATHEM JIOJIH,




OOBIKHOBEHHOW JpoOu. BepHOo ucnonp3oBaTh B peud TEPMHHBI: J10JIsi, OOBIKHOBEHHas IpoOb,
YHUCITUTENb M 3HAMEHaTeNb JApoOW, TNpaBWIbHAS M HENpaBWIbHAs APOOH, CMEIMIaHHOE YHUCIIO.
I'pammMaTHyecKH BEpHO YUTATh 3allUCH Ap0OeH U BBIpaKEHUH, COMEpKAINX OOBIKHOBEHHBIE IPOOH.
BBIMOTHATE CHOKEHHE W BBIYUTAaHHE OOBIKHOBEHHBIX ApOOEi C OIMHAKOBBIMH 3HAMCHATEISIMHU,
npeoOpa3oBeIBaTh HEMPAaBWIBHYIO Jpo0Ob B CMEHIAHHOE YHCIO M CMENIaHHOE YHCIO B
HETIPaBUIIBHYIO po0b. Mcronb30BaTh CBOMCTBO JETEHHS CyMMBI Ha YHCIO IS pallMOHAIN3AIUH
BBIUMCIICHWH. Pemars TeKCTOBBIE 3agaydl apUPMETUUYECKUMH CIOocoOaMHu. AHAINW3UPOBATh
OCMBICIIMBATh TEKCT 33/1a4H, epedOopMyIHPOBaB YCIOBUE, N3BJIEKAaTh HEOOXOAUMYIO HH(POPMAIHIO
MOJIEIUPOBATH YCIOBUE C MOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX MPEIMETOB; CTPOUTH JIOTHUYECKYIO
HEMOYKY PacCyXJICHNUH; KPUTHUECKH OIICHUBATH MOJyYEHHBIA OTBET, OCYIIECTBIISATH CAMOKOHTPOJIb,
MPOBEPsisl OTBET HA COOTBETCTBHUE YCIOBHIO. BHIMOIHITE NPUKUAKY U OLICHKY B XO/€ BBIYMCICHUH

10

HeiicTBus ¢ 1podsiMu

34

3amuceBaTh M 4HUTaTh JAecATHUYHBIE apodu. [IpencraBnare OOBIKHOBEHHbIE ApoOM B BHUAE
NECATUYHBIX M JECATHYHbIE B BHUAE OOBIKHOBEHHbIX. Haxomuth necATHYHBIC NPUOIMKECHUS
OOBIKHOBEHHBIX Jpobeil. CpaBHUBATH U YHOPSIOYUBATE ACCATUYHbIE APOOH. BEIMONHATE clioXkeHue,
BBIUMTAHWE W OKpYIJIEHHE JeCATHYHBIX ApoOel. BBIMOIHATE MPUKHUIKY W OLEHKY B XOJe
BBIYMCIICHUH. VcnoIp30BaTh SKBUBAJICHTHBIC NPEACTaBICHUS APOOHBIX YUCEN MPH UX CPaBHEHUH,
MpU BBUHCICHUSAX. BepHO WCHONB30BaTh B peUd TEPMHUHBL: JECATHYHAS JApoOb, pas3psabl
JEeCATUYHON APOOH, pas3sioKeHUE AECITHYHON ApoOH 1o paspsnaM, NpuOIKEHHOE 3HAYCHUE YUCIIa
C HEJOCTaTKOM (C M30BITKOM), OKpPYTJIEHHE YHCia JI0 3aJaHHOTO paspsijia. [ paMMaTh4ecku BEpPHO
YUTaTh 3alMCH BBIPAKEHHH, COIEpXKAIIMX JecATHYHbe ApoOu. Pemare TekcToBbIe 3amadn
apupMETHIYECKUMH  croco0amMu.  AHanM3WpoBaTh M OCMBICIMBAaTHL  TEKCT  3aJayH,
nepedopMyIupoBaTh yCIOBUE, U3BJIEKAaTh HEOOXOAUMYIO MH(OPMALIUIO, MOJIEIUPOBATh YCIOBUE C
MOMOIIBIO CXEM, PUCYHKOB, pEalbHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO LIETIOYKY paccy kJIeHHI;
KPUTHYECKH OLEHUBATh IOJyYEHHBIH OTBET, OCYIIECTBIATH CaMOKOHTPOIb, IMPOBEPss OTBET Ha
COOTBETCTBHE YCIOBHUIO

BhInoONHATE yMHOXKEHHE U AEJICHUE NECATUYHBIX ApOOel. BBINONHATE NPUKHUAKY M OLIEHKY B XOH€
BeuucneHnid. [IpencraBnsare OOBIKHOBEHHBIE OPOOM B BHJIE ACCATHUYHBIX C MOMOIIBIO JCTICHUS
qUCIUTeNsl OOBIKHOBEHHOM JpoOu Ha e€ 3HaMeHaTenb. Vcmosp30BaTh HKBUBAJICHTHBIE
npeacTaBiIeHUs APOOHBIX YHCEN NPU UX CPaBHEHWH, IIPHU BBIYMCICHHUAX. PemaTs 3agauu Ha 1podu
(B TOM umcCIe 3aJa4d U3 peabHON NPaKTUKH), UCIOIb30BaTh MOHATUS CPEIHET0 apru(pMETHUECKOro,
CpeAHell CKOpOCTH W Jp. MpH pelieHud 3anad. [IpuBoanTs mpuMepbl KOHEYHBIX U OSCKOHEUHBIX
MHOXECTB. AHaIM3MpOBaThb U OCMBICIMBATH TEKCT 3afadyd, IepeopMyIUpoBaTh YCIOBHE,
W3BJIEKAaTh HEOOXOAWMYI0 HH(OpMALUIO, MOJECIMPOBATH YCIOBHE C IOMOIIBIO CXEM, PHUCYHKOB,
peaNbHBIX MPEIMETOB; CTPOUTH JIOTMYECKYIO IIETIOYKY pacCyXIEHHUH; KPUTHYECKH OLIEHUBATh
MOJTly4YEHHBI OTBET, OCYLIECTBISATh CAaMOKOHTPOJIb, NMPOBEPSS OTBET HAa COOTBETCTBHE YCIIOBHIO.
BEBIMOTHATH MPUKHUIKY M ONEHKY B XOJI€ BHIYHCICHUN.

11
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MHororpaHHMKH
Tadauubl ¥ AUATPAMMBI
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OOBsicHATb, uTO Takoe NpoueHT. [IpencraBisTe MPOLEHTHL B ApPOOsSX W ApoOW B MPOLECHTAaXx.
OcymecTBisaTh nouck uHpopmamuu (B CMU), comeprkamieii maHHbIe, BRIpAKCHHBIC B MPOICHTAX,
WHTEPIPETUPOBaTh UX. Permars 3a7aun Ha TPOUEHTH M IPOOH (B TOM YHCIIE 3a[la4d U3 PEaTbHOM
MPAKTHKH, UCTIONB3YsI IPH HEOOXOJUMOCTH KalbKynaTop). [IpoBOaNTh HECIOKHBIE MCCIETOBaHUS,




CBSI3aHHBIC CO CBOWMCTBaMU JAPOOHBIX YUCEI, OMUPASICh HA YUCIIOBBIC SKCIICPUMEHTHI (B TOM YHCIIEC C
WCTOJh30BAHUEM KANBKYJSITOpPa, KOMIBIOTEpa). BBIMONHATH NPHKUAKY ¥ OIEHKY B XOe
BBIUKCIIEHUN. Pacrio3HaBaTh Ha yepTexax, pUCYHKaxX, B OKPYKAarOLIEM MHUPE Pa3HbIE BUIbI YIJIOB.
[IpuBOIUTH MPUMEPHI AaHAJIOTOB 3TUX TEOMETPUUYECKHX (PUTYp B OKpyKaromeM mupe. M3o0paxars
YIJbl OT PYKH M C UCTOJB30BAaHUEM UYEPTEKHBIX HHCTPYMEHTOB. M300pakaTsh yriibl Ha KJIETYATOM
Oymare. MoenrpoBaTs pa3iudHble BUABI yTIOB. BepHO HCIONB30BaTh B PEYM TEPMHHBI: YTOJ,
CTOPOHBI YIJIa, BEpIIUHA yriia, OUCCEKTpHCa yria; MpSMON yroji, OCTPBIH, TYIOW, pPa3BEPHYTHIN
YIJIbl; YEPTEXKHBIM TpPEYyroJIbHUK, TpaHCHIOPTUP. WM3MepsTh C TOMOIIBIO HHCTPYMEHTOB U
CpPaBHHUBATh BEIMYUHBI yriaoB. CTPOUTH YIJIbI 3alaHHON BEIWYUHBI C MOMOIIBIO TPAHCIOPTHpA.
W3enekars nHGOpMALIKIO U3 TAOJUI] ¥ JUArPAMM, BBITIOIHATH BHIYHUCIICHUS 110 TAOJUYHBIM TaHHBIM,
CpaBHUBATh BEIMYWHBI, HAXOJAUTh HAUOOJBIINE U HAMMCHBIINE 3HAYCHUS U Ap. BeIMomHATH cOOp
rH(OpPMAITH B HECIOXKHBIX CITyJasX, OPraHU30BBIBATH HH(POPMAITUIO B BUJIC TAOIHII U TUArpaMm, B
TOM YHCIE C T[OMOIIbI0 KOMIBIOTEPHBIX MporpamMm. IIpUBOOUTH MpUMEpPHl HECIOKHBIX
Kiaccuukalmii U3 pa3InIHbIX 00JacTel KU3HU
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@opMynHpOBaTh ONMPEAETICHUS ACIUTENSI U KPaTHOTO, MPOCTOTO M COCTABHOTO YHMCIIa, CBOMCTBA H
MpU3HAKU JEIUMOCTH. JlOoKa3blBaTh U OMPOBEPraTh C MNOMOIIbI0 KOHTPIPUMEPOB YTBEPKIEHHUS O
nenuMocty yrcen. KnaccupunupoBaTs HaTypasibHble Yncna (YETHBIE M HEUETHBIE, IO OCTAaTKaM OT
JeneHuss Ha 3 W T. 1m.). McciemoBarh MPOCTEHININME YWCIOBBIE 3aKOHOMEPHOCTH, TPOBOAMTH
YHCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C MCHOJIB30BAaHUEM KalbKyJsTOpa, KOMIBIOTEpa). BepHo
HCIOJIB30BaTh B p€Yr TCPMUHEBIL: JACJIUTECIIb, KPAaTHOC, HanOOJILITNHI O6HII/II7[ JCINTCIIb, HAUMCHBIIICC
o0mee KpaTHOE, MPOCTOE YHCIIO, COCTABHOE YHUCIO, YETHOE YMCIO, HEYETHOE YHCIIO, B3aUMHO
MPOCTHIE YHCIIA, YHCHA-0JIM3HEIb, pa3I0KeHHE YUCIia Ha MPOCThie MHOKHTENU. Pemarh TeKCToBbIe
3a7a4un apupMETHYECKUMH Ccrioco0aMu. BBIMOMHATE mepeGop BCeX BO3MOKHBIX BAapHaHTOB JUIS
nepecuéra OOBCKTOB WM KOMOHWHAIIMM, BBIJCIATh KOMOWHAIMK, OTBEYAIOIIME 3aJaHHBIM
yclIoBHAM. Bwrumcnare ¢axropuansl. Haxomute oObenanHeHWE M TepeceueHne KOHKPETHBIX
MHOXeCTB. [IpMBOAMTE MpUMEPHI HECTOKHBIX KIACCU(PHUKALUN M3 pa3iMYHbIX OONACTel KHU3HH.
NnmocTpupoBaTh TEOPETHKO-MHOKECTBEHHBIE W JIOTWYECKHWE IOHSATHS C MOMOIIBIO JHarpaMm
Oiinepa —Benna

Cioxenue u
BbIYNTaHMeE ApPodei ¢
pa3sHbIMH
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@®opMynpoBaTh OCHOBHOE CBOWCTBO OOBIKHOBEHHOW ApOOH, MpaBHia CPAaBHEHUS, CIOKCHUS H
BBIYUTAHHUSI OOBIKHOBEHHBIX npoOeii. [IpeoOpazoBrIBaTh OOBIKHOBEHHBIC IpOOW, CPaBHHUBATH H
yIOPSAOYHMBATh UX. BBIONHATH ClOKEHHE M BBIYMTAaHHE OOBIKHOBEHHBIX APOOEH M CMEUIaHHBIX




JHAMCEHaTCJIAMHU

yucen. ['paMMaTHyecKu BEpHO YHMTATh 3aIIUCH HEPABEHCTB, COJEPXKANIUX OOBIKHOBEHHBIC JPOOH,
CYMMBI W Pa3HOCTH OOBIKHOBEHHBIX npoOeil. Pemate TekcToBele 3amadn apu(pMeTHIECKIMH
croco0amMu. AHAIM3UPOBATh M OCMBICIUBATh TEKCT 3allauM, MepedOpMyTUpOBaTh YCIOBHE,
M3BIIEKaTh HEOOXOMUMYI0 HH(OpPMAIHIO, MOJEIUPOBATh YCIOBHE C MOMOIIBIO CXEM, PHUCYHKOB,
pEANTBbHBIX TPEIMETOB; CTPOUTH JIOTHMYECKYIO IETOYKY pPACCYXKACHUM; KPUTHUECKH OIICHUBATh
MOJIYYECHHBI OTBET, OCYLIECTBJISITH CAMOKOHTPOJb, IMPOBEPS OTBET HA COOTBETCTBUE YCIIOBHUIO.
BhINONHATE NPUKHUIKY W OICHKY B XOJI¢ BBIYUCICHHH. BEIMONHATH mepebop BceX BO3MOXKHBIX
BapUAHTOB I Mepecuéra OOBEKTOB MM KOMOHWHAIMH, BBIACIATH KOMOWHAIIMU, OTBEYAIOIIUE
3a/laHHBIM YCJIOBHSIM.

YMHOKeHHE U JeIeHHe
00BIKHOBEHHBIX JIpo0eii

32

dopmyaupoBaTh MpaBHiia YMHOKEHUS U JIEICHUS] OOBIKHOBEHHBIX Ipo0eil. BRIMOMHITE yMHOXKEHHE
W JienieHnue OOBIKHOBEHHBIX Apo0el W cMemlaHHbIX yuced. HaxomuTh IpoOb OT Yucia W YHCIO 110
ero apodbu. I'paMmarhyecky BEpHO YUTATh 3alMCH MPOU3BEICHUA M YAaCTHBIX OOBIKHOBEHHBIX
npoOeli. Pemate TekcTOBBIE 3amauu apuMeTHIECKUMH crocoOamu. I[IpoBOAWTH HECTOKHBIC
HCCIICTOBAHUS, CBSI3aHHBIC CO CBOMCTBAMH JAPOOHBIX YKCEI, OMUPASACH HA YHCIOBBIC IKCIIEPUMEHTHI
(B TOM YHClle C HCIIONB30BAaHUEM KaJbKyJsATOpa, KoMmIbioTepa). MccienoBaTh W OIMUCHIBATH
CBOWCTBa MUPaMHUJ, MPHU3M, UCIIOJIB3Ys SKCIIEPUMEHT, HaOIIOJeHHEe, N3MEPEHHEe, MOACIPOBAHME.
WUcnoab3oBaTh KOMITBIOTEPHOE MOACIMPOBAHHUE M OKCHCPHUMCEHT JIsI H3YUCHHUSA CBOWCTB D3THX
00bekTOB. MOIeTUpOBATh MUPAMU/IBI, TPU3MBI, UCTIOJB3YsI OyMary, MiIaCTHIUH, TPOBOJIOKY H Jp.
UzroraBnmBarh NpOCTpaHCTBEHHbIE (PHUTYPHI U3 Pa3BEPTOK; PACMO3HABATh Pa3BEPTKH MHPAMHIBI,
npu3Mbl (B 4aCTHOCTH, Ky0a, MPsSMOYrOJbHOTO MapajuieNnenunesa). Pacno3HaBaTh Ha 4epTekax,
PUCYHKaX, B OKPYKalIEM MUPE NHUpaMuibl, Npu3Mbl. [IpHBOIUTH NpUMEPBI AHAJIOIOB 3THUX
reOMEeTPHICCKUX (QUTYD B OKPYXKAIOLIEM MUPE

OTHolIeHUud U
NPONOPIHHI

20

BepHo, ucnonb3oBaTh B peyd TEPMHUHBL: OTHOIICHUE YHUCEJ, OTHOIICHHE BEJIMYUH, B3aUMHO
oOpaTHbIE  OTHOLICHWs, TIPOMOPIMS, OCHOBHOE CBOWCTBO BEPHOW TNPOMOPIMH, IPSIMO
MIPOTIOPITUOHANBHBIE BEIMYMHBI, OOpaTHO TPOTOPIMOHATBHBIC BEIWYMHBL, MacIiTad, IIuHA
OKPY>KHOCTH, TUIOLIaIb KpyTa, Map U cdepa, UX HEHTP, paanyc U auamerp. Vcrnonb30BaTh MOHATHS
OTHOUICHMSI U TPOMOPLMU IPH PelIeHUH 3anad. [IpuBoAUTh MpUMEphl UCIOJIB30BAHUS OTHOILICHUN
B mpakTtuke. VMcrnonp3oBarh MOHSATHE MacmiTad MPU PEUICHUHM MPAKTUYECKHUX 3ajad. BrIYucisaTh
JUTMHY OKPY>KHOCTH M IUIOMa[lb KPyTra, UCIONB3yd 3HAHUSA O MPUOMIKEHHBIX 3HAYEHUSX YHCEIL
Pemate 3amaun Ha MPOLEHTHI M IPOOHM COCTaBICHHEM MPOMOpHHMU (B TOM 4YHCIE 3aJadyd W3
pearbHON MPaKTHKH, UCTIONB3YS TPH HE0OXOTMMOCTH KAJIBKYJIATOP)

IHo10KNTEIBHBIE M
oTpuIATeIbHbIE YHCJIA
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BepHo, ucnonp3oBaTh B peud TEPMHUHBL: KOOPAHWHATHAs MpsMasi, KOOPAUHATA TOUYKU HA NPSMOMH,
MOJIOKUTENLHOE YHCIIO, OTPUIATeIbHOE YHCIIO, TIPOTUBOIIOIOKHBIE YNCIIA, LEN0e YUCIO0, MOIYb
yucna. IIpuBOAMTH TNpUMEPBl HCIOJIB30BAHUS B OKPYKAIOIIEM MHpE IOJIOKUTEIBHBIX U
OTPHUIIATENbHBIX YHCeN (TeMIepaTypa, BEIMTPBILI-TIPOUTPHIIL, BBILIE - HIKE YPOBHS MOpS U T. IL.).
N3o0paxarh ToOUKaMHu KOOPAMHATHOW MPSIMOMW TIOJIOKUTENBHBIE W OTPHIATENbHBIE PallIOHANbHEIE
yyciaa. XapakTepu3oBaTb MHOXKECTBO LeENbIX 4uceld. CpaBHUBaTh IOJIOXKHUTEIbHBIE U
OTpHUIIATENbHbIE YHCIA. | paMMaTHd9ecKH BEpHO 4YWTATh 3allCH BBIPAKEHUH, COJepKaIlnx
MOJIOXKUTENBHBIC M OTpULATENbHBIE Yhcaa. MoIenupoBaTh UUIMHAPHL, KOHYCHI, HCIIOIb3Ys Oymary,
IUTACTHJIMH, TPOBOJIOKY W JAp. M3roraBnmBaTh NpPOCTPAaHCTBEHHBIE (QUIypbl W3 Pa3BEPTOK;




pacrio3HaBaTh pPa3BEPTKM LMIMHIpa, KOHyca. Pacro3HaBaTh Ha 4epTekax, pHUCYHKax, B
OKPYKAIOIEM MHPE LWIMHAPHI, KOHYCHl. [IpHBOINTH MpUMEPHl aHAIOTOB 3THX N€OMETPHYECKHX
¢uryp B okpyxatomeM mupe. COOTHOCHTH MPOCTPAHCTBEHHBIC (UTYpPBI C HX MPOCKIUSIMU Ha
INIOCKOCTH.

CioxxeHne u
BLIYHTAHHE
MOJIOKUTEIbLHBIX H
OTPHIATEIbHBIX YK Ce

12

dopMynIHpoBaTh IMpaBHWia CIIOKEHUS M BBIYUTAHUS MOJOKUTEIHHBIX M OTPHIATENHHBIX YHCEIN.
BrInonHATh COXKEHUE U BBIUUTAHUE MOJOKUTEIBHBIX U OTPUIATENbHBIX uHcel. ['pammarnuecku
BEPHO YMTATh 3AIMMUCH CYMM H Pa3HOCTEH, COAEpKAINX TOJIOKHUTEIbHBIE U OTPHUIATENbHBIE YHCIA.
UuraTh ¥ 3aUCHIBATh OYKBCHHBIC BBIPKEHUS, COCTABIIATh OYKBCHHBIC BBIPAXKCHUS IO YCIOBUSIM
3a1a4. BRUUCIATh YrMCcIOBOE 3HAYeHHE OyKBEHHOTO BBIPKEHHS TPU 33/IaHHBIX 3HAYCHHUIX OYKB.
CocTraBisaTh ypaBHEHHUS IO YCIOBHSM 3afad. Pemars mOpocTediine ypaBHEHHs] Ha OCHOBE
3aBHUCHUMOCTEH MEXITY KOMITOHEHTaMH apUPMETHICCKUX NeHCTBUN. HaxomuTh IIMHY OTpe3ka Ha
KOOPAMHATHOW TpsIMOM, 3HAsi KOOPAMHATHI KOHIIOB 3TOTr0 OTpe3ka. Pacmo3naBaTh Ha 4eprexkax,
pPUCYHKaX, B OKPY)KAIOIIEM MHUpE MPHU3MBI, HWIHHAPHI, MAPAMHUIBI, KOHYCHl. PemaTs TeKCTOBBIE
3aj1a9n apu(HMETHISCKUMHU CTIOCo0aMHu.

YMHOKEeHHE U JeJIeHue
MOJIOKUTEIBLHBIX U
OTPHULATEIbHBIX YHCeJ

13

@opMyIHpOBaTh MpPAaBHUIA YMHOXKCHUS M JEICHUS IIOJOXKUTEIBHBIX M OTPHULATENbHBIX YUCEIN.
BBINONHATE YMHOXXEHHME U JACJICHHE IIOJIOKHUTEIbHBIX W OTPULATENBHBIX YHCEl. BBIUUCIATH
YHCIIOBOE 3HaUCHHE APOOHOTO BBIpaXKEHUs. | paMMaTHYECKH BEPHO YUTATh 3alIMCH IPOU3BEACHUN U
YaCTHBIX, COACPIKAIIMX IOJOKUTEIbHBIE U OTPULATENIBHBIC YNCIA. XapaKTEPU30BaTh MHOMKECTBO
pauroHANbHBIX YyHuced. YWTaTh M 3aluChiBaTh OYKBEHHBIE BBIPAKECHHUS, COCTaBIISITH OyKBEHHBIC
BBIPQKEHHSI 10 YCJIOBHAM 3a]ad. BBIUUCIATH YUCIOBOE 3HAYCHHWE OYKBEHHOTO BBIPDOKEHHUS MpPU
3aJaHHBIX 3HaYEeHUsIX OyKB. POpMyYIMPOBATh U 3aHUCHIBAThH C MOMOIBIO OyKB CBOMCTBA AEHCTBUH C
palOHAIIBHBIMA ~ YWCJIaMH{, TPHUMEHATh WX JUId TNPeoOpa3oBaHUS YHCIOBBIX BBIPAKEHUH.
CocTaBnATh ypaBHEHHs IO YCIOBHAM 3anad Pemare mnpocrelinine ypaBHEHMs Ha OCHOBE
3aBUCHMOCTEH MEXIy KOMIIOHEHTaMH aphU(METHYECKHX AeHCTBHH. Pemarb TeKCTOBbIE 3ajayu
apudMeTHIeCKUMH criocod0aMu. Perarte Jloruueckue 3a1a4u ¢ IOMOLIbI0 rpadoB

Pemenne ypapHenuit

15

BepHo ncnone3oBaTh B peud TepMHUHBL: KO3()QHULIUCHT, paCKPBITHE CKOOOK, MOJ0OHBIE claracMsle,
NpUBE/ICHUE TOAO0OHBIX CllaraeMbIX, KOpEeHb YpaBHEHHWs, JMHEHHOE ypaBHEHHE. | paMMaTHUecKH
BEPHO 4YHMTaTh 3alHCH YpaBHEHHH. PackpblBaTh CKOOKH, YIIPOIUATh BBIPAKEHMS, BBIUYUCIATH
K03 HIMEeHT BhIpakeHus. PemaTh ypaBHEHUs] YMHOKEHUEM WIIH JIETICHUEM 00eHX ero yacreil Ha
OJTHO M TO K€ HE paBHOE HYJIO YHCIIO IyTEM MEpEeHoca CIaracMoro M3 OJHOM 4acTH ypaBHEHHS B
apyryroo. Pemare TEKCTOBBIE 3aJadd C IOMOIIBIO YpAaBHEHMH. Pemars TEKCTOBBIE 3a1adyu
apudmerndeckumMu crocobamu. IIpuBoANTH NpUMEPHl KOHEYHBIX M OECKOHEYHBIX MHOKECTB.
Pemats Joru4eckue 3a1auu ¢ MOMOIIbIO rpadoB

Koopaunatel Ha
IIOCKOCTH.

12

BepHo wncnonbs3oBaTh B pedd TEPMHHBI: NEPIEHAUKYISIPHBIE MpsMble, MapajjielibHbIe IpsMbIE,
KOOpJMHATHAS IUIOCKOCTh, OCHh aOCIMCC, OCh OpIWHAT, CTOJ0YaTas [auarpamma, Tpaduk.
OOBsCHATb, Kakue MpAMbIC Ha3bIBAIOT NEPHCHAMKYJSIPHBIMH W Kakue — NapajlleJbHBIMU,
(hopMynmupoBaTh UX cBoicTBa. CTPOUTH MEPIEHINKYISPHBIE U MapauieIbHbIE TPSIMbIE C TTIOMOIIBIO
4epTEXHBIX HHCTPYMEHTOB. CTPOUTH Ha KOOPAMHATHOW IUIOCKOCTH TOYKU U (UTYPHI 1O 331aHHBIM
KOOpJMHATAM; ONpEIeNsiTh KOOPAWHATH ToueK. UYuTarh TpapuKy MPOCTEHITNX 3aBUCHMOCTEH.
PemaTh TEeKCTOBBIE 3a1auu apu(PMETHUSCKUMH CrIocoOaMu. AHATH3UPOBATh U OCMBICIUBATh TEKCT




3ajauu, nepeopMyTUpOBaTh YCIOBHE, U3BIEKAaTh HEOOXOIUMYI0 HWH(GOPMAIMIO, MOACIHPOBATH
YCIIOBHE C TIOMOIIBID CXEM, PHCYHKOB, PEATbHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO IIEMOYKY
paccyXICHUI; KPUTUYECKH OIICHUBATh TIOJYYCHHBIH OTBET, OCYIIECTBIATH CAMOKOHTPOJIb,
MPOBEPsisi OTBET HA COOTBETCTBHE.

10 | [loBTOpEHHe 12
YueOHO-TeMaTH4YeCcKoe IIAHNPOBAHHNE
5 kaace
HaumeHoBaHMe TeMbl pa3jesa KoJsnyecTBo yacoB KonTpouab 3HaHui

IloBTOpEHME 4 1
Jlunun 7
HatypanbHble yncia 11
JleicTBYsI ¢ HATypaJIbHBIMU YHMCJIAMU 25 2
Hcnonp3oBaHue CBOWCTB AEHCTBUIM MTpU 12 1
BBIYMCIIEHUH
MHOroyrojapHUKU 7
JlenuMocTh uncen 14 1
TpeyroJIbHUKY U YeTHIPEXyTrOJIbHUKH 8
OOBIKHOBEHHEIE TPOOH 20 1
JeiictBus ¢ npo0smu 34 2
MHororpaHHuKH 9
TabmuIrel U qUarpaMMel 8
[ToBTOpEeHME 11 1 utorosas

Hroro: 170 gacoB 9

6 xaacc
HaumeHoBaHMe TeMbl pa3jesa KoaudecTBO 4acoB KonTpoab 3HaHui

JlemuMocCTh 9ncen 20 1
CrnoxeHue ¥ BBIYHTaHUE JApoOeii ¢ 22 2
pa3HBIMH 3HAMEHATEISIMU
VYMHOXCHHUE U JICICHHE OOBIKHOBESHHBIX 32 3
npoOeii
OTHOIIEHNS M TPONOPLIUU 20 2
[TonoxxuTenbHBIC U OTPUIIATEIILHBIC 12 1




qucia

Cro)keHHe U BIYUTAHUE 12 1

MOJIOKUTEBHBIX U OTPUIATEIIEHBIX

yHucell

VMHOXKEHIE U JIEJIEHUE TOI0KUTEIbHBIX 13 1

Y OTPUIATEIHHBIX YHCEI

Pemenue ypaBHeHui 15 2

KoopauHaTsl Ha TIIOCKOCTH 12 1

IToBTOpEeHME 12 1
Hroro: 170 gacos 15







