MyHHUIUIATBHOE Ka3eHHOE 0011e00pa30BaTeIbHOE YIPESKICHUE
OCHOBHast 001Ie00pa3zoBaTesbHast mKkonaa No2 1
cenbekoro nocenenus «Ilocenok I'epOu»
BepxHeOypenHCKOro MyHHUILMIIAILHOTO pailoHa
XabapoBcKoro Kpast

IIporpamma paccmoTpeHa IIporpamma cornacoBaHa IIporpamma yTBepxeHa
Ha MO yuureneil ecr.-MaTreM. U TyMaH. LIUKJIOB 3aM. aupekTopa no YBP «YTBepKIAIO»
MKOY OOIII Ne21 MKOYVY OOII Ne21 Jupexrop MKOY OOII Ne21
IIporoxon Ned or 05.02.15r. /C.A. Napbiruna/ /H. H. IllToma/
10.02.2015r. Ipukaz Ne o «_ » 2015 .
PABOYAA ITIPOTPAMMA

110 MaTeMaTHKe
pa3paboTaHa B COOTBETCTBUHU C TpeOOBaHUAMHU (PeepaTbHOTO TOCYIaPCTBEHHOTO
CTaHJapTa OCHOBHOI'O 00IIEro 00pa3oBaHus

Crynenb 00y4eHUs: 0cHO8HOe (0Owee) obpazosanue, 5-9 Kiaccul
KonuuecTtBo yacos: 850

Beimonnuna yuntens marematuku: MeHmmkoBa AneBTruHa BacuibeBHa
[Iporpamma pa3zpaboTaHa Ha OCHOBE aBTOPCKOW MPOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHUs IO

MaTemMaTuke. ABTOpcKas mporpamma o kypcy maremaruka 5—9 kiaccsl I'. K. Mypasuna, K. C.
Mypasuna, O. B. MypaBunoii; reomerpus 7-9 kinacc. - JI. C. AtanacsHa.

CPOK JIEMCTBHUS IIPOT'PAMMBI 2015-2020 I'OJIbI



IHosicHUTEJALHAA 3aIIHCKA

Pabouas nporpamma no marematuke pazpaboTaHa Ha OCHOBE CJIEIYIOIIUX JOKYMEHTOB:

o denepanbHBI rOCYJapPCTBEHHBIN 00pa30BaTeNbHBIN CTAaHAAPT OCHOBHOI'O O0IIEro 00pa3oBaHUs
/ MunuctepctBo oopa3zoBanus u Hayku PD. — M.: IIpoceemenne, 2011. (CranmapTsl BTOPOTO
nokosenus.) [Ipuka3s Munucrepcrsa oopazoBanust v Hayku P® ot 17.12.2010. Ne 1897.

e Jlanumok A. f., KongakoB A.M., Tumkos B. A. Konueniusi 1yXOBHO-HPaBCTBEHHOI'O Pa3BUTHS
W BOCIIUTAaHUS JIMYHOCTH TpaxmanuHa Poccuu. — M.: Ilpocsemenue, 2010. (Ctanmaptbl
BTOPOT'O MOKOJIEHHUS. )

e dyHIaMeHTaJbHOE SAPO cojepkanusi oomero oopasoanus/ [lox pen. B. B. Kosmosa, A. M.
KonnakoBa. — M.: IIpocsenienue, 2010. (CtanaapTsl BTOPOTo MOKOJICHHUS. )

e [IpumepHBbIe TpOrpamMMsbl 10 y4eOHBIM IpeaMeTaM. MartemaTtuka. 5S—9 Kimacchl: MPOeKT. — M.:
[Tpoceemenue, 2010. (CtangapTsl BTOPOTO MOKOJCHUS. )

e [IIporpamma pa3BuTusi U (GOPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX ICHCTBHHA IIJII OCHOBHOTO
obuiero oopazosanus. — M.: IIpocsemenue, 2010. (CtangapTbl BTOPOro MOKOJIEHUS. )

C YYETOM aBTOPCKHUX IPOTrpamm:

e MaremaTtuka 5—9 kiaccsl. Pabouas nporpamma k sunHum ydeOnukoB I'. K. Mypasuna, K. C.
Mypasuna, O. B. Mypasunoii. B c6opuuke pabounx mporpamMmm «Maremaruka. 5—9 Kiaccb»
TSt 001eo0pa3oBaTenbHbIX yupexaeHuii / CocraBurens O. B. Mypasuna

e Teomerpus 7-9 kiacc. PabGouas mporpamma k nunHuu yueOHuKoB JI. C. ArtaHacsna u ap.
/CoctaBurens B.®. byry3zoB

B Heii Takke yUUTHIBAIOTCS OCHOBHBIC UJICH U TOJIOXKEHHs [IporpamMMbl pa3BuTUsl U (OPMUPOBAHHUS
YHHUBEPCAJIBHBIX YUCOHBIX ACUCTBUH TSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

[IporpamMma BKJIIOYAeT CIEAYIOIIUE Pa3/elbl: MOSCHUTENBHYIO 3alHCKy, OOIIYI0 XapaKTepPHCTHKY
y4e0HOTO ITpeaMeTa, ONMCaHNue MecTa Y4eOHOro IpeMera B y4eOHOM IUTaHe, pe3yJIbTaThl U3ydeHHs
Kypca (JMYHOCTHBIC, MEXKIPEIAMETHBIE M TPEIMETHBIE), COIEepKaHUE Kypca, TEeMaTHUECKOe
IJIAaHUPOBAHUEC C OINPCACICHUEM OCHOBHBLIX BHI0B yqe6H0171 JACATCIIbHOCTHU 06y‘-IaIOHII/IXC$I n
OIMCAaHUE MaTepPHATBbHO-TEXHHYECKOT0 o0ecredeH st 00pa3oBaTebHOTO Mpolecca.

Pabouas mporpamMma opuermupoeana Ha ucnojlb306aHue y7~l€5H0'M€m00uLl€CKOZO Komnjiekma.

o Mypagun I. K., Mypasuna O. B.Matemaruka. Skinacc.

o Mypagun I. K., Mypasuna O. B.Matemaruka. 6Kxinacc.

o Mypasun I'. K., Mypasun K. C., Mypasuna O. B. Anrebpa. 7 kiacc.

e Mpypasun I'. K., Mypasun K. C., Mypasuna O. B. Anredpa.8 kiacc.

o Mpypasun I'. K., Mypasun K. C., Mypasuna O. B. Anrebdpa. 9 kiacc.

e JI.C. Amanacan, B. @. Bymy3zos, C. b. Kaoomuyes u op. I'eomerpus: 7—9 xnacchbl

OOyueHnue MaTemMaTUKe SIBISIETCS BaKHEUIIEHW COCTaBIIAIOLICH OCHOBHOrO 0OIIero oOpa3oBaHUS U
MIPU3BAaHO Pa3BUBATh JIOTHYECKOE MBIIIIEHUE U MaTEMAaTHUECKYI0 HHTYULINIO yUallluXcsi, 00eCeunuTh
OBJIQJICHUE YyYalIUMUCA YMEHUSIMU B PEIICHUH PA3JIMYHBIX IIPAKTUYECKUX U MEKIPEIMETHBIX 3a/]a4.
Matemartuka BXOAMT B IIPeIMETHYIO 00sacTh «MaremaTika 1 HHPOpMaTHKa.

OcCHOBHBIMU LIEISIMM Kypca MareMaTHKu 5—9 kmaccoB B cooTBeTcTBUU ¢ DenepanbHbIM
00pa30BaTeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUs SBISIOTCA: «OCO3HAHHE 3HAUCHMS
MaTEMaTHKH ... B TIOBCEHEBHOW JKM3HHU 4YeIOBeKa; (hOpMUPOBAHHE MPEICTABICHUI O COIMAIbHBIX,
KYJbTYpPHBIX M HCTOPUYECKHMX (DAaKTOpax CTAHOBJIEHUS MaTeMaTH4eCKOM Hayku; (OpMHUpOBaHHE
NpEeCTaBICHUN O MaTeMaTUKE KaK 4YacTU OOIEYeTOBEUYECKON KyIbTYphbl, YHHBEPCATLHOM S3BIKE
HayKH, TO3BOJISIOIIEM OIMCBIBATE U U3y4aTh PeabHbIC IPOLECCHI U SIBICHUD)



YCBOGHHBIE B KypCce€ MAaTEeMAaTHKHA OCHOBHOM IIKOJIBI 3HAHHS W CIOCOOBI JACHCTBUH HEOOXOIMMBI HE
TOJIBKO JJIsl JANbHEHIIEro YCHEUIHOTO M3YYEHUsI MAaTEMaTUKU U JIPYTUX HIKOJIbHBIX JUCIMIUIAH B
OCHOBHOM M CTapIlIeH MIKOJIe, HO U JIJISl PEUICHUS MPAKTUYECKUX 3a/1a4 B MOBCEHEBHOM KU3HM.

[Tpu pa3paboTke Y4eOHHWKOB aBTOPHI JOIMOJHUTEIBHO CTaBWJIM TEpPEea COOOW CICIYIONINE IIEIH:
pa3BUTHE JIMYHOCTH IIKOJIbHHUKA CPEIACTBAMM MATEMaTUKH, MOATOTOBKAa €ro K MPOJOJIKEHHUIO
00ydYeHHUs U K caMOpeaIU3alii B COBPEMEHHOM O0IIEeCTBE.

JlocTrkeHne nepeyrcIeHHbIX 1eJIei TPeAnoiaraeT peleHue CIeayoMMX 3a1ay:

e (opmupoBaHME MOTHBALIMY U3YYCHUS MAaTEMATHKU, TOTOBHOCTH U CITIOCOOHOCTH yUaIIUXCs K
CaMOpPa3BUTHIO, JIMYHOCTHOMY CaMOOIPEIEICHHUIO, MOCTPOCHUI0 HWHAWBUIYaJIbHONH TPACKTOPUHU B
W3Y4YEHUU MIPEIMETA;

e (opmupoBaHue y ydammxcsi CIIOCOOHOCTH K OpPraHM3aIMH CBOCH Y4eOHOH AESITenThHOCTU
MOCPEJACTBOM OCBOCHHMS JIMYHOCTHBIX, IMO3HABATEIbHBIX, PErYISATUBHBIX M KOMMYHHUKATHBHBIX
YHHUBEPCATbHBIX YICOHBIX JICHCTBHIA,

e (¢opmupoBaHHE CHEHUPUUSCKUX I MAaTEMAaTUKU CTUJICH MBIIUICHUS, HEOOXOIUMBIX IS
MOJIHOIICHHOTO (DYHKIIMOHUPOBAHUST B COBPEMEHHOM OOIIECTBE, B YACTHOCTU JIOTHYECKOIO,
AITOPUTMHUYECKOTO U IBPUCTUUECKOTO;

® OCBOCHHE B XOJI€ U3YYCHMS] MAaTEeMAaTUKH CHEHU(PUUECKUX BHUIIOB JCSATEILHOCTH, TAKUX KaK
MIOCTPOEHNE MAaTEMaTUYECKUX MOJEJIECH, BBIIIOJIHEHHE HHCTPYMEHTAIbHBIX BBIUUCICHUN, OBJIa/ICHUE
CUMBOJIMYECKUM SI3BIKOM MPEIMETa U JAp.;

e (opmupoBaHHE yMEHMI NTPEACTaBISITh WHGOPMAIMIO B 3aBUCUMOCTU OT IOCTaBJICHHBIX
3a/1a4 B BUJIe TAOJUIIBI, CXeMbI, IpaduKa, TuarpaMMbl, UCIIOIb30BaTh KOMIBIOTEPHBIE ITPOTrPAMMBI,
WnTepuer npu e€ 00paboTKe;

® OBJIaJICHUE YYAUIUMHUCSA MAaTEMaTUYECKUM SI3bIKOM U anmnaparoM KakK CPeICTBOM OIUCAHUS U
MCCJIEI0BAHUS SIBJICHUN OKPY’KAIOILET0 MUPA;

® OBJIaJICHUE CHUCTEMOW MaTeMaTUYeCKHX 3HAHWUW, YMEHHH M HaBBIKOB, HEOOXOMMMBIX IS
peuieHus 3ajad TOBCEIHEBHOW JKU3HH, HW3YYCHHUS CMEXHBIX JUCHUIUIMH W TMPOJAOHKCHUS
o0Opa3oBaHus;

e (GopMHpPOBAHHUE HAYYHOTO MHUPOBO33PECHHS;

e BOCIUTaHHE OTHOIICHHS K MaTeMaTHKe KaK K YacTH OOIIedYeNoBeYeCKOH KYyIbTYpHI,
urparomieit o0cooyr posib B 001IECTBEHHOM Pa3BUTHUH.

OBnajeHye yyaluMucs CUCTEMOM reOMeTpUYeCcKUX 3HAaHUN 1 YMEHUH HE0OX0IMMO B TOBCEIHEBHOM
YKU3HU JJI U3YYEHHUS CMEXHBIX TUCHUIUIMH U IPOAOJIKEHUs 00pa30BaHUsl.

e [lpakTHyeckass 3HAYUMOCTh UIKOJBHOIO Kypca TIeoMeTpuH oOOycCJOBJIEHAa TeM, 4YTO e¢
00BEKTOM SIBJISIIOTCS MPOCTPAHCTBEHHBIE (POPMBI U KOJTUYECTBEHHbIE OTHOIIECHUS JEHCTBUTEIBHOTO
mupa. l'eomerpuyeckass MOArOTOBKa HeOOXoauWMa JUIsl MOHUMAaHHUS TPUHIUIIOB YCTPOWCTBA U
WCIIOJIb30BAaHUsl COBPEMEHHON TEXHHUKH, BOCHPHUATUS HAYYHBIX M TEXHUUYECKUX IOHATHH U HIEH.
Martematuka sBIsieTCS SI3bIKOM Haykd U TeXHUKU. C e€ MOMOUIbI0 MOJAETUPYIOTCS U H3Y4aroTCs
SBJICHUS U MPOLIECCHI, TPOUCXOISALINE B IPUPOAE.

e T'eomerpus SABISETCS OJHUM M3 OMOPHBIX NMPEAMETOB OCHOBHOH IIKOJIBI: OHA OOECIeunBaeT
U3Y4YEHUE NPYIHX TUCIUIUIMH. B mepByio odepeab 3TO OTHOCUTCS K IpeAMETaM eCTECTBEHHO-
HAy4YHOTO IMKJA, B YacTHOCTH K (Qu3uke. Pa3BUTHE JOTMYECKOTO0 MBIIUICHUS YYalIUXCs MpU
Oo0Oy4eHHH TEeOMETpPUM CHOCOOCTBYET TaKXKe YCBOCHHIO NPEIMETOB TIyMAaHUTAPHOIO LHUKJIIA.
[IpakTHyeckue yMeHUS M HaBBIKM TE€OMETPUYECKOrO XapakTepa HEOOXOIUMBI JJs TPYJOBOM
JEeSTENIbHOCTH U MPO(hecCHOHATBbHOM MOATOTOBKH IKOJIBHUKOB.

e PasButue y ydamuxcs NpPaBUIbHBIX NPEICTABICHUH O CYHIHOCTH W IPOUCXOXKIAECHUU
TreOMETPUYECKUX a0CTPaKIMif, COOTHOIIEHHUH pPEaJbHOIO M MJCATbHOTO, XapaKTepe OTPaKECHUS
MaTeMaTU4YeCKOW HAYKOW SIBJIEHUM U MPOLECCOB PEATIBHOIO MUPA, MECTE T€OMETPUHU B CUCTEME HAYK
U POJIM MaTeMaTHYEeCKOTO MOETUPOBAaHHMS B HAyYHOM IIO3HAHMM WU B TPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAHHIO HAyYHOTO MHPOBO33PEHMSI ydalIUXcsd, a Takke (OPMUPOBAHUIO KAayecTB
MBILICHHSI, HEOOXOAUMBIX JUIS afanTalliid B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE.

e TpeOys OT ywammxcs YMCTBEHHBIX U BOJIEBBIX YCHJIMN, KOHLEHTPAallUW BHUMAaHUS,
AKTUBHOCTH pPa3BUTOTO BOOOpaXEHMs, T'€OMETpHsI Pa3BUBAET HPABCTBEHHBIE YEPThl JUYHOCTHU



(HaCTOWYHMBOCTh,  IEJICYCTPEMJIEHHOCTh,  TBOPYECKYID  aKTHBHOCTh,  CaMOCTOSTEIBHOCTb,
OTBCTCTBCHHOCTS, pr,[[OJHO6I/Ie, AUCHUILINHY u KPUTUYHOCTDH MBIH_UIeHI/ISI) n YMCHHC
apryMEHTHPOBAHHO OTCTaMBaTh CBOW B3TJIS/BI U YOEXKICHUS, a TaKKe CHOCOOHOCTh NMPUHUMATh
CaMOCTOSITEIILHBIC PEIICHHMS.

e [‘ecomerpusi CyIIECTBEHHO paCIIUpPSET KPYro3op YYaIIUXCs, 3HAKOMS WX C WHAYKIUCH U
nenykiuen, o0oOImeHneM M KOHKPETH3allMel, aHalu30M M CHHTE30M, Kiaccudukanuendn u
cucTeMaTH3anuei, abcTparupoBaHueM, aHAJIOTHEH. AKTHBHOE MCITOJIb30BaHHE 33/1a4 Ha BCEX dTarax
y4eOHOT0 MpoIiiecca pa3BUBAET TBOPUECKHE CITIOCOOHOCTH MIKOJIHLHUKOB.

e [lpu oOyuyeHuu reomeTpu (GOPMHUPYIOTCS YMEHHS M HaBBIKM YMCTBEHHOTO Tpylda —
IUTAHUPOBAHKUE CBOCH pabOThI, MIOUCK PAIMOHAIBHBIX MyTeH €€ BBHINIOJHCHUS, KPUTUYCCKAs OI[CHKA
pe3ynbTaToB. B mpormecce 00ydeHHS T€OMETPHH IIKOJBHUKU JIOJDKHBI HAYYHTHCS H3J1araTh CBOU
MBICJIH SICHO W WCYEPIIBIBAIOIIE, JJAKOHHYHO U EMKO, TIPUOOPECTH HABBIKU YETKOT0, aKKypaTHOTO U
T'paMOTHOI'O BBIITOJIHCHUA MAaTCMATUICCKUX 3aIIiucen.

e Baxneiimeid 3amadyell IMIKOJBHOTO Kypca TE€OMETPUU SBISIETCS PA3BUTHE JIOTMYECKOTO
MbILUIeHHs ydamuxcs. Camu 00BbEKThl TEOMETPUUECKUX YMO3AKITIOUEHUN U MIPUHATHIE B TEOMETPHH
npaBWiIa HMX KOHCTPYMPOBAaHUS CIOCOOCTBYIOT (OPMHPOBAHUIO YMEHHMH OOOCHOBHIBATH |
JIOKa3bIBaTh CYXKICHHS, MPUBOJUTH YETKUE OINPEICIICHHs, Pa3BUBAIOT JIOTHYECKYH) HHTYHUIIUIO,
KpaTKO M HAarJIAAHO BCKPBIBAIOT MCXAaHU3M JIOTMYCCKUX HOCTpOGHI/If/'I M ydaT UX IMPUMCHCHMUIO. Tem
CaMbIM T€OMETpPHsI 3aHMMAET BEAyIlee MECTO B JOPMUPOBAHUHN HAYYHO-TCOPETHUECKOTO MBIIIICHHUS
IIKOJIBHUKOB.

e PackppiBas BHYTPCHHIOK) TapMOHHIO MaTeMaTHKH, (OPMHPYs IOHHMMAaHUE KpacoThbl U
U3AIIECTBA MAaTEMaTHUYECKUX PACCYKICHUH, CIIOCOOCTBYS BOCHPHUSATHIO TEOMETPUYECKHX (opM,
YCBOCHUIO TIIOHATUA CHUMMCTPUHU, TCOMCTPHA BHOCUT 3HAYUTEILHBIN BKJIaJd B JCTCTHYCCKOC
BOCIIUTaHWE yyamuxcs. EE wu3ydeHue pas3BuBaeT BOOOpPaKEHUE IIKOJBHUKOB, CYIIECTBCHHO
oborammaer u pa3BUBaeT UX MIPOCTPAHCTBEHHBIC MPEICTABICHUS.

CopepxaHue Kypca MaTeMAaTHKH CTPOUTCSI Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOIO TOJXOAA,
NPUHUUIIOB Pa3AClIeHus TPYAHOCTEH, YKPYIMHEHUS AUJAKTUUYECKUX E€IUHUL, OIEepekKarouero
dbopMHUpPOBaHUSI OPUEHTUPOBOYHON OCHOBHI ICUCTBUH, MPUHIIMIIOB MIO3UTUBHOM MEIarOTUKH.
CuCTeMHO-1eITeJIbHOCTHBIN MOAX0A MPEINoJiaraeT OpPUEHTAMI0 Ha JOCTUKEHHE UEIH U
OCHOBHOTO pe3ynbTara oOpa3oBaHMs — pa3BUTHE JIMYHOCTU OOYYaIOUIETOCS Ha OCHOBE OCBOEHUS
VHHUBEpPCATbHBIX Y4eOHBIX JACWCTBUI, TIO3HAHUS W OCBOEHUS MHpa, AaKTHUBHOW y4eOHO-
MO3HABATEJILHOMN JESTeNbHOCTH, POPMUPOBAHUE €TI0 TOTOBHOCTH K CAMOPA3BUTHIO U HENIPEPHIBHOMY
00pa30BaHMI0; pa3HOOOpa3ue WHANBUAYAIBHBIX 00pa30BaTENbHBIX TPACKTOPUN U UHIWBUIYaTbHOTO
Pa3BUTHS KaXKJOT0 00y4aroIIerocs.

Ipunnun pasnenenusi TpyaHocreil. MatemaTuueckass JAesITENIbHOCTb, KOTOPOH JIOJKEH OBIAJIETh
IIKOJIPHUK, SIBJISICTCSI KOMIUIEKCHOM, COCTOSIIIIE W3 MHOTHX KOMIIOHEHTOB. HMMeHHO »Ta
MHOTOKOMIIOHEHTHOCTD SIBJISIETCS OCHOBHOWM MPUYMHOW UCIBITHIBAEMBIX IIKOJIbHUKAMU TPYAHOCTEM.
Konnentpanus BHUMaHus Ha 00y4eHUH OT/AEIbHBIM KOMIIOHEHTaM JeJlaeT MaTeprall JOCTYIHEE.
Jns  ocyiiecTBiIeHHs] TPHUHIMNA HEOOXOIMMO TPAaBUIBHO U TIOCIEAOBATEIbHO BBIOMPATH
KOMIIOHEHTHI JUIsi oOydyenus. Eciu HekoTopass mareMaTHdeckasl JesATelIbHOCTh COIEPKUT B cebe
TBOPYECKYIO M TEXHUYECKYI0O KOMIIOHEHTY, TO, COTJIACHO MPHUHIUMIY pa3JeeHHUs] TPYAHOCTEH, OHU
U3Y4al0TCsl OTAETBHO, 8 3aTEM UHTETPUPYIOTCS.

Hampumep, B 7 kiacce pelieHHMe TEKCTOBBIX 3afad pa3OMTO Ha OTHAeIbHbIe MyHKTH. (CHayana
YYCHHKH y4YaTCs COCTAaBJSATh YPAaBHEHHS K TEKCTOBBIM 3ajadaM, a 3aT€éM — peIlaTh YpaBHEHUS U
JIOBOJIUTH PELIEHUsI TEKCTOBBIX 3314 JI0 OTBETA.

Korna wusywyaemblii MaTepuan HOCHT aJTOPUTMHUYECKHH XapakTep, Uil OTpabOTKH M OCO3HaHUS
KOKIOro IIara anropuTMa B Yy4YeOHHKE COCTaBISETCS CHCTeMa TBOpUYecKHx 3amaHuil. Kaxmoe
CIeNyrollee 3aJaHue B CUCTEME OIMPAeTCs Ha pe3yiabTaT MPEAbIAyIIero, MPUMEHSAETCS
c(hopMHUPOBAaHHOE YMEHHUE, HOBOE 3HAHUE. Tak MOCTereHHO POPMUPYETCS BECh aJlTOPUTM JCHCTBHS.
IpuHIUN yKpPYNMHEHUs] TMAAKTHYECKUX eIUuHHMI. YKpymHEHHas nunaktudeckas eqununa (Y/E)
— 93TO KJIETOYKa Y4eOHOro Ipolecca, COCTOSIAs U3 JIOTHYECKH pPAa3IMYHBIX 3JEMEHTOB,
obnmamaromux B TO K€ Bpems uHMOpMarmoHHOW oOmHOCTRI0. OHa o007amaeT KayecTBaMH
CUCTEMHOCTH U IIEJIOCTHOCTH, YCTOMYMUBOCTHIO BO BPEMEHH M OBICTPBIM IMPOSIBJICHUEM B IMaMSTH.



[Tpunmun YJIE npenmnonaraeT COBMECTHOE HW3YYEHHE B3aMMOCBA3aHHBIX JICHCTBHI, OINEpaluid,
teopeM. [IpuHIUN YKpYMHEHUS AWIAKTHYECKUX €IUHUI] BechMa 3¢ (EKTUBEH, Hampumep, Mpu
U3Y4eHUU (HOPMYII COKPAILIEHHOTO YMHOKEHHUs, (OpMYITl KOMOMHATOPUKH, IPOTPECCU.

IIpuHnun omnepexawuero ¢GopMHPOBAHMS OPHMEHTHPOBO4YHOI ocHOBBI AeiictBust (OO/)
3aKioyaeTcss B (OPMUPOBAHUU Yy OOYyYaroIIerocsl MpelCTaBiICHHs] O IIeJIM, IJIaHE U CPEeICTBaxX
ocymiecTBieHus: HekoToporo nedictBusa. [lomnas OOQJ] oOecrieynBaeT  CUCTEMATHUYECKU
0e301mMO0YHOE BBHITIOJIHCHHE ACHCTBUS B HEKOTOpoM auamna3zoHe cutyarui. OOJ] cocraBisercs
YUYEHUKAMH COBMECTHO C YUMTEJIEM B XOJI€ BBIIIOJHEHUS cucTeMbl 3a1anuil. OtaenpHble aTansl OO/
BKJIIOYAIOTCS B ONEPEKAIOIIYI0 CHUCTEMY YIPaKHEHUH, 4TO MAET BO3MOXHOCTH MOJArOTOBUTH 0a3zy
JUIsL U3y4EeHMsI HOBOTO MaTepualla U yBEJIMUYUBAET BPEMS Ha €r0 YCBOCHHUE.

IIpyHOUNBI NO3UTHBHOW MEJATOTMKH 3aJ0KE€Hbl B OCHOBY MEJAarorMKyd COMPOBOXKACHMUS,
HNOJJICP)KKH U COTPYIHUYECTBA yduTenss ¢ ydeHukoMm. Co3naBas MHTEIUIEKTYaJbHYIO aTMocdepy
TYMaHHUCTUYECKOro 00pa3oBaHUsl, yuuTedas (OpMHUPYIOT Yy OOy4yarolmUuXcs KPUTHUYHOCTH, 3/IPaBbId
CMBICII U PallMOHATBHOCTH. B mporecce 00ydeHHs] YUHUTENb BOCIHUTHIBAECT yBAXXEHHEM, CBOOOIOH,
OTBETCTBEHHOCTHIO U ydacTueM. B oOIIeHNN ¢ yuyuTesieM U TOBapUILaMU 10 O0YUYEHHIO MepeatoTcs,
yCBaWBAIOTCA U  BbIpAaOATHIBAIOTCA MPUEMBI  JKU3HEHHOI'O pocCTa Kak Lelnb MpOoLeryp
camMouJIeHTU(UKALIMK, CaMOOIIPEACTCHHS, CaMOaKTyalu3allud U caMopeajn3aluu, B pe3ylbTaTe
KOTOPBIX (hopMuUpyeTcsi TBOP- YECKU-TIO3UTUBHOE OTHOIIIEHHUE K ce0e, K COLMYMY B K OKpY’KaloIeMy
MUDPY B II€JIOM, BbIpaOaThIBaeTCAd >KM3HECTOUKOCTh, PACIIUPSIOTCS BO3MOXXHOCTU M TEPCIEKTHBBI
310pOBOM JKH3H, IOJHOM PaOCTH U TBOPYECTBA.

OBIIAA XAPAKTEPUCTUKA KYPCA
B xypce «MaTemaTuka yCIIOBHO MOKHO BBIJIEINTH CIECIYIOLIUE COEPKATEIIbHBIC TUHUU:
Pasnen «Apudmernka» mnpuszBaH crnocoOCTBOBaTh NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB
BBIYHCIICHHUM, HEOOXOAUMBIX JIJIsI TOBCEAHEBHOM KU3HU. OH CIYKUT 0a30i1 JIJIs1 BCETO JabHEUIIIETO
U3y4eHHs] MaTeMaTUKH, CIOCOOCTBYET JIOTUYECKOMY pa3BUTHIO U (OPMHUPOBAHUIO YMEHMS
IIOJIB30BaThCA aIrOpuTMaMu. Pa3BuTHe MOHATHA O YHCIE B OCHOBHOM IIKOJIE CBA3aHO C M3yYEHHUEM
HATYpaJIbHBIX, IENIbIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCcel, (OpMUpPOBAHUEM MpEACTABICHUN
O JIEWCTBUTEIIBHBIX YHCIIAX.
Paznen «Anredpa» HaresneH Ha (popMUpOBaHME MaTeMaTUYECKOIO ammapara JUis pelieHus 3a1a4 U3
MaTeMaTUKH, CMEXKHBIX MpPEIMETOB, OKpY)XKalolled peadbHOCTU. S3bIK anreOpbl MOoAuYEpPKUBAET
3HAYCHUE MAaTEMATUKH KakK A3bIKa I IOCTPOCHMS MATEMAaTUYECKUX MOJEIIEH, IIPOLIECCOB U ABJIICHUN
peanibHoro Mupa. OaHOM W3 OCHOBHBIX 3aJad M3ydyeHUs anreOpbl SBISETCS pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOMMOI0, B YaCTHOCTH, JJISi OCBOCHMs Kypca MH(OpMaTHKY;
OBJIaJICHNE HaBbIKaMU JIEAYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue cuMBoinyeckux (GopM BHOCUT
CBOM crHenu(HUUecKuil BKJIaJ B pPa3BUTHE BOOOpPAXEHUs, CIOCOOHOCTEM K MaTeMaTHYECKOMY
TBOpUYeCTBY. OCHOBHBIM MOHSITHEM AIreOpHhI SIBISIETCSA «PALMOHATIEHOE BHIPAKEHUE.
B paznene « @yHKIMW» Ba)XHOM 3a7auell SBISETCS MMOIYYEHUE NIKOJIbHUKAMHU KOHKPETHBIX 3HaHUM O
GYHKIMSIX KaK BaKHEWIIEW MAaTeMaTHUYeCKOW MOJeIH JJIS ONUCAaHWUA W HCCIEJOBaHUS
pa3sHOOOpa3HBIX MPOLECCOB, I (OPMUPOBAHUS Y yUaIIUXCs MPEACTABICHUI O POJIM MAaTEeMaTHKHU B
pa3BUTHH IUBWIM3aLMU. M3ydyeHue 3Toro marepuana crocoOCTBYET OCBOCHHIO CUMBOJHYECKHM U
rpadu4ecKuM s3bIKaMH, YMEHHIO paboTaTh ¢ TaOIUIIAMU.
Paznen «BeposiTHOCTH M CTAaTUCTHKA» SBISETCS O0A3aT€IbHBIM KOMIIOHEHTOM IIKOJIBHOTO
00pa30BaHMsl, YCHWJIMBAIOUIMM €ro MpPUKIAJHOE 3HAaueHHEe. DTOT MaTepual HEOOXOIUM, TNpEexKIe
Bcero, ansi (opmupoBaHus (GYHKIMOHAJIBHOW TPaMOTHOCTM — YMEHHMH BOCHPUHHUMATh U
aHATM3UPOBATh UH(POPMAIIUIO, TIPEICTABICHHYIO B Pa3lWYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHMX pEealbHBbIX 3aBUCHMOCTEH, NMPOU3BOJAUTH MPOCTEUIINE BEPOATHOCTHBIE PACUETHI.
W3yueHre OCHOB KOMOMHATOPUKM IIO3BOJIUT YYAIIUMCSI OCYIIECTBISITH PACCMOTPEHHE pPa3HBIX
clIy4aeB, repe0op M moJCUET YKciia BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIAIHBIX 3aa4ax.
[Tpy u3yyeHUH CTATUCTUKU M TEOPHH BEPOATHOCTEH 00O0TaIiaioTcsi MpeACTaBICHUs O COBPEMEHHOM
KapTUHE MHpa U METOJax €ro uccienoBaHus, GOpMUPYETCS NMOHMMAHHUE POJM CTATUCTUKU Kak
UCTOYHMKA COIMAJIbHO 3HAYMMON HWH(POPMALMU U 3aKJIAAbIBAIOTCS OCHOBBI CTOXAaCTHYECKOTO
MBIIIICHHUS.



Pasmen «Jlormka W MHOXKECTBAa» CIY)KHT LEIM OBJIAACHHUS YYallUMUCSA DJIEMEHTaMU
MaTE€MaTUYECKON JIOTUKUA U TEOPUH MHOKECTB, YTO BHOCUT BAJKHBIN BKJIaJ B Pa3BUTHUE MBILIICHUS U
MaTEMAaTHYECKOTO SI3bIKA.

Paznen  «MartemaTnka B HMCTOPMYECKOM  Pa3BUTHH»  CIIOCOOCTBYET  IOBBIIICHHUIO
OOIIEKYJIbTYPHOIO YPOBHS IIKOJbHUKOB, IOHMMAHHUIO POJM MAaTEeMaTUKU B OOLIEUEIOBEUECKOM
KyJIbType, 3HAUUMOCTH MAaTEMaTHKH B PAa3BUTHUU IUBWIM3ALUN M COBPEMEHHOTro obmiecTBa. Bpems
Ha W3YYEHHE JTOr0 paszeia JOIOJHUTEIBHO HE BBIIEISACTCS, YCBOCHHE €r0 HE KOHTPOJIMPYETCH,
XOTs UCTOPUYECKHE ACIEKTHI BIUIETAIOTCA B OCHOBHOM MaTepHall BCEX pa3eiioB Kypca.

B kypce «l'eomeTpus» yCIOBHO MOXHO BBIACIUTH CIEAYIOIUE CONCPIKATEIBHBIE INHUU:
«Harnsgnas reomerpus», «['eomerpuueckue (uryps», «/3MepeHne reoMeTpHUECKUX BEIUYHH,
«KoopauHatel», «BekTopsl», «JIornka u MHOXKeCTBa», «l'€OMETpUs B UCTOPUYECKOM PAZBUTUI.
Marepuan, oTHocamiics K JuHun «Harnsagnas reomerpus» (3J1€MEHThI HAIISIIHOM CTEPEOMETPUN)
CHOCOOCTBYET Pa3BUTHIO IPOCTPAHCTBEHHBIX NPEICTABICHUN y4yalllUXCsl B pPaMKax HU3y4eHMs
IJIJAHUMETPUH.

Copnepxxanue paznenoB «l'eomerpuueckue ¢uryps» u «V3MepeHHe reoMETpUYECKUX BEIUYHH»
HAIIEJICHO Ha TIOJTYYeHHE KOHKPETHBIX 3HAHWH O TeOMETPUYECKOH (urype Kak BaKHEHIIEH
MaTEMaTHYECKON MOJIEIH JJI ONMCAaHUs OKpYXkarouero Mmupa. CuCTeMaTHYeCKOE U3yUYEeHUE CBOMCTB
FEOMETPUUECKUX (QUTYyp MO3BOJUT Pa3BUTh JIOTMUECKOE MBIIUIEHUE U MOKa3aTh NMPUMEHEHHE ITHX
CBOMCTB MpU PELIECHUM 3a4a4 BBIUUCIMTEIBHOTO M KOHCTPYKTHBHOIO XapakTepa, a TaKke
IIPaKTUYECKHX.

Marepuan, oOTHOcAIMNCA K colep)KaTelbHbIM JuHUAM  «KoopauHate» U «Bekropbl», B
3HAUUTENIBHON CTENEHU HECET B ce0e MEXIIPEIMETHbIE 3HAHHsI, KOTOPbIE HAXOAAT IPUMEHEHHE KaK B
pa3IMYHBIX MaTEMATUYECKUX IUCLUUIUIMHAX, TAK U B CMEKHBIX ITPEIMETax.

Oco0eHHOCThIO TUHUM «JIoTHKa U MHOXECTBa» SIBJISIETCS TO, UTO MPEACTABICHHBIN 371€Ch MaTepUal
IIPEUMYIIIECTBEHHO M3Y4YaeTCsl P PacCMOTPEHUH Pa3IMYHbIX BOIPOCOB Kypca. COOTBETCTBYIOIINN
MaTepurai HalleJeH Ha MaTeMaTU4eCKOe Pa3BUTHE ydaluxcs, (GOpMHUPOBAHHE y HUX YMEHHS TOYHO,
CKaTO U SICHO U3JIaraTh MBICIU B YCTHOW U IUCBMEHHOU peYH.

Jluans  «['eomeTpust B  HCTOPUYECKOM  pa3BUTHUW» MpeAHa3HaueHa [uisi  (OPMHUPOBAHUS
OpEJCTaBICHUH O TEeOMETPUM KaK YacTH 4YeJOBEYECKOW KyJbTYphl, s OOLIEro pa3BUTHS
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUECKOH cpeibl 00yueHusl.

MECTO IIPEJMETA B YYEGHOM IIJTAHE
®denepanbHblil 0a3uCHBIN y4eOHBIN IUIaH Ha M3Y4YeHUE MaTeMaTHKH B 5—O6 KiaccaX OTBOAMT 5 4 B
HEJIENI0 B T€UeHHue NBYX JeT, Bcero 340 ypokoB. Ha u3ganue anreOpel B 7—9 Kiaccax OCHOBHOM
IIKOJIBI BBIAETSAETCA 3 4 B HENeNMio B TeueHue Tpéx jer o0yuyenus, Bcero 300 ypokos. Ha uzyuenue
F€OMETPUM B OCHOBHOW IHIKOJIE€ OTBOAUT 2 y4eOHBIX yaca B HENENI0 B TEUYEHHE KaXAOro roja
oOyuenus, Bcero 210 yacoB. YueOHOE BpeMsi MOXKET ObITh YBEJIWYEHO 3a CUET BapMaTHBHOM YacTH
basuchHoro yuebHoro miasa.

MECTO KYPCA B YYEBHOM IIJTAHE HIKOJIbBI

VYyeOnpiii mman MKOY OOII Ne21 mpeaycmaTpuBaeT HM3ydeHHE MaTeMaTHKU B 5 - 6 Kiaccax B
konuecTBe 340 dacoB (68 yuebHbIX Heaenb): 170 gaca B 5 kmacce u 170 gaca B 6 knacce (5 yacoB B
HEJIENI0); U3yYeHHEe MaTeMaTuk B 7 - 9 kiaccax B konuuectBe 510 gacoB (102 y4eOHBIX HEIENb):
170 gacoB B 7 knacce; 170 gacoB B 8 kiacce; 170 yacoB B 9 kiacce (549acoB B HEJ/IEIIO; U3 HUX 3 4aca
Ha u3ydyeHue 61oka «Anredpa» u 2 yaca Ha u3ydeHue 0yoka «I'eoMeTpus»).

TPEBOBAHUSA K PE3YJIBTATAM OBYUYEHUSA U OCBOEHHUIO
COJAEPKAHHUSA KYPCA

HpOF paMMa  npeanojaract  JO0CTUIKCHUC BBIITYCKHUKaAMU OCHOBHOM IIKOJIBI CJICOAYIOIIUX
JIMYHOCTHBIX, MCTAIMTPCAMCTHBIX U MTPCAMCTHLIX PC3YJIbTATOB.



B 1u4HOCTHBIX pe3y/bTaTax cGOPMHPOBAHHOCTD:

® OTBETCTBEHHOIO OTHOILIEHHS K YYEHHIO, TOTOBHOCTb U CIHOCOOHOCTh OOy4aroIMXcs K
camMopealn3aluyd U CaMOOOpa30BaHHMIO Ha OCHOBE PAa3BUTOM MOTHBAIMM YUEOHOW NEATEIBHOCTH U
JMYHOCTHOT'O CMBIC/IA U3yYEHUS] MAaTEMaTHKH, 3aMHTEPECOBAHHOCTD B IPUOOPETEHUN U PACLIMPEHUN
MaTeMaTHYECKUX 3HAHWH M CIIOCOOOB JEMCTBUH, OCO3HAHHOCTH MOCTPOCHHS WHIAMBHIYaTbHON
00pa3oBaTeIbHON TPAeKTOPHH;

® KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOWIEHHHM, B Yy4eOHO-HCCIEI0BATEIbCKOMH,
TBOPUYECKON M JPYruX BUAAaX AESATEIBHOCTU IO MPEAMETY, KOTOPAsl BBIPAKAETCSI B YMEHUU SICHO,
TOYHO, IPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M MMCbMEHHOW PEYH, BBICTPauBaTh ApIyMEHTALUIO
U BECTH KOHCTPYKTHUBHBIN JHajor, MPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, a TAKKE MOHHUMATh U
yBa)kaTh MO3MIMIO COOECEAHMKA, TOCTUIATh B3aUMOIIOHHMMAHMs, COTPYIHHYATh Ul JOCTHKEHUS
00LIMX pe3ybTaTOB;

® IIEJOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
oOmecTBeHHON npakTUku. ChOpMHPOBAHHOCTh HPEICTABICHUA 00 H3ydaeMbIX MaTEeMAaTHYECKHUX
HNOHATHUSX M METOJaX KaK BaXHEHMIIMX CpeICcTBaX MaTeMaTH4YECKOI'O0 MOJEIUPOBaHUS pealbHBIX
IIPOLIECCOB U SIBJICHUM;

® JIOTMYECKOr0 MBIIIJIEHUS: KPUTUUHOCTH (YMEHHE paclO3HaBaTh JIOTMYECKU HEKOPPEKTHBIE
BBICKA3bIBaHU), KPEATHBHOCTH (COOCTBEHHAsi apTyMEHTAIlHsI, ONMPOBEPKEHUsS, MMOCTAaHOBKA 3aiad,
dbopmyaupoBKa MpoOIeM, UCCIIEIOBATEIBCKHII MPOEKT U IP.).

B METANIPEAMETHBIX pe3dyjibTaTax C(l)OpMI/IpOBaHHOCTI):

® CrHOCOOHOCTM CaMOCTOSITE€NbHO CTAaBUTh LENM Yy4yeOHOM UM MCCIeI0BaTeNbCKOM
JeSTENIbHOCTH, IJIAaHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATh U OLIEHUBATh y4eOHbIE NEHCTBUS B
COOTBETCTBUM C IIOCTaBJIIEHHON 3a7a4eil U YCIOBUSAMU €€ BBIIIOJHEHMUS;

® YMEHHUS CaMOCTOSTENIbHO IUIAHUPOBAaTh aJbTEPHATUBHBIE IyTH JOCTIHIKEHHUS Iieneid,
OCO3HAaHHO BbHIOMpaTh HanbOosiee 3PEeKTHUBHBIE CMOCOOBI penieHUsT Y4eOHBIX M TO3HABATEIBHBIX
3aja4;

® YyMEHHMS HaXOAUTh HEOOXOIUMYI0 HMH(QOpPMAIMI0 B  pa3IMYHbIX HCTOYHUKAX (B
CIpaBOYHMKAX, JHUTepaType, WHTepHeTe), NpeAcTaBiATh HHGMOPMALMIO B pa3Iu4yHOM ¢opme
(coBecHOM, TaOMMYHOM, rpaduyeckol, CUMBOJIMYECKON), 00OpabaTbiBaTh, XpaHUTh U IEpe/laBaTh
MH(}OpPMaLIMIO B COOTBETCTBUU C IO3HABATEIbHBIMU MJIM KOMMYHUKATUBHBIMHU 33]la4aMH;

e BiajJeHUs npuéMaMM YMCTBEHHBIX JEHCTBHI: OIpenesNeHusl MNOHATUH, 0000IeHus,
YCTAQHOBJICHHsI aHAJOTMH, KiIacCH(UKAlMU Ha OCHOBE CaMOCTOSTENIBHOTO BbIOOpa OCHOBAHUM U
KPUTEPUEB, YCTAHOBJIECHMS POAO-BUIOBBIX M TNPUYMHHO-CIEACTBEHHBIX CBS3€H, IOCTPOEHUS
YMO3aKJIIOUeHUH UHIYKTUBHOTO, I€TyKTUBHOT'O XapaKTepa WM 110 aHaJIOTUH;

® YyMEHHS OpraHu30BbIBaTh COBMECTHYIO Y4YEOHYIO JESITeNbHOCTh C y4YUTEIEeM U
CBEPCTHUKAMH: ONpENENiTh LENH, pacupeneisTb (yHKIUU, B3aUMOJCHCTBOBATH B TpYIIIeE,
BBIJIBUTaTh THUIOTE3bl, HAXOIUTh pEIIEHHE MpoOJeMbl, pa3pemarh KOH(MIMKTHI Ha OCHOBE
COTJIACOBaHUs MO3UIMH U yuéTa UHTEPECOB, apryMEHTHPOBATh U OTCTaUBATh CBOE MHEHUE.

B npeameTHbIX pe3yiabraTtax ¢(popMHPOBAHHOCTD:

e yMmeHuil paboTaTh C MaTeMaTHMYeCKHMM TEKCTOM, TOYHO M T'PaMOTHO BBIpaXaTb CBOU

MBICJIM B YCTHOW M IIMCBMEHHOU peYH, IPUMEHASA MATEMATHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY,
UCIIOJIb30BaTh PAa3/IMYHbIE SI3bIKK MaTeMAaTUKH (CJIOBECHBIM, CHUMBOJIMYECKUH, TIpapUuecKuid,
TaOJIMYHBIN), TOKa3bIBaTh MATEMATUUECKUE YTBEPIKICHHUS;

® yMEHHsS HCIIOJIb30BaTh 0a30Bble MOHSTHSI W3 OCHOBHBIX Da3eNioB COAEpKaHUS (YHCITO,
(GyHKLUS, ypaBHEHUE, HEPABEHCTBO, BEPOATHOCTh, MHOKECTBO, 10Ka3aTEIbCTBO U JIP.);

® [IPEICTABICHUN O YHUCIIC U YUCIIOBBIX CUCTEMAX OT HATypalIbHBIX 0 NCUCTBUTEIBHBIX YHUCEIL;
IIPAKTUYECKUX HABBIKOB BBIIIOJIHEHUSI YCTHBIX, ITMCBMEHHBIX, WHCTPYMEHTAJIbHBIX BBIYUCIICHMIA,
BBIUHCIUTEIBHON KYIbTYPBI;

® TPEICTaBICHUN O MPOCTEHIINX T€OMETPUUYECKHX (DUTYpax, MPOCTPAHCTBEHHBIX TENaX M UX
CBOWCTBAX; U YMEHHI B UX N300paKeHHH;



® yMEHHUS H3MEpATh UIMHBl OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOIb30BaTh (OPMYJbl UIs
HAXOXKJCHUS IEPUMETPOB, TUIOMIAAeH 1 00BEMOB IPOCTEUIIINX TEOMETPUIECKUX QUTYD;

® YMEHHUS UCHOJNb30BAaTh CUMBOJBHBIA  S3bIK  aireOpbl, MPUEMBI  TOXKAECTBEHHBIX
npeoOpa30BaHuil pallMOHAJIBHBIX BBIPAKEHUM, peLlIeHNs] ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM; UJICHO
KOOPJMHAT HAa IUIOCKOCTH [UIl MHTEPIPETALUU DPEIICHHUs YPABHEHUMN, HEPABEHCTB U HUX CHUCTEM;
asireOpanyecKoro anmapara Jjs pelleH!s] MaTeMaTUYeCKUX 1 HeMaTeMaTHUeCKuX 3a1a4;

® yMEHHS HCIOJb30BaTh CUCTEMY (YHKIIMOHAIBHBIX MOHATHH, ()YHKIMOHAIHHO-TPAapUIECKUX
IIPEACTABJICHUM I OIIMCAHUS U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEM;

® IIPEACTaBICHUN O CTaTUCTHUYECKHX 3aKOHOMEPHOCTAX B PEAJBHOM MHpPE M O Pa3IM4HBIX
croco0ax HMX H3y4deHHs, 00 OCOOEHHOCTSAX BBIBOJAOB M IPOTHO30B, HOCSIIMX BEPOATHOCTHBIN
Xapakrep;

e 1puEMOB BIAJEHUS pPA3IMYHBIMHM S3bIKAMM MaTEMaTUKU (CIOBECHBIH, CHMBOJMYECKHUH,
rpadu4eckuit) Ui WILTIOCTPALMK, UHTEPIPETALUH, apT'yMEHTALUN 1 J0Ka3aTelbCTBa;

e YMEHMs NPHUMEHATh U3YUYCHHBIEC ITOHATHS, aANapaT Pa3IM4HbIX PA3ACiIOB Kypca K PELICHUIO
MEXIIPEIMETHBIX 33]1a4 U 3a7a4 II0BCETHEBHON KU3HMU.

COAEPKAHUE KYPCA
APUOMETHUKA

Hartypaabuble umcaa. Harypaneueiii psan. ecstuunas cuctema cuucieHus. Apudmernyeckue
JeICTBUS Hall HAaTypalbHbIMU yuciaMu. CTeneHb ¢ HaTypalbHbIM IIOKa3aTEJIEM.

YucnoBble BBIPAKEHHUS, 3HAYEHHE YHCIOBOTO BhIpakeHHs. [lopsmok NeHCTBUN B YHCIOBBIX
BBIPXCHHSIX CO CKOOKaMHU U 06e3 CKOOOK. PenreHne TeKCTOBBIX 3a/1a4 apu(PMETHICCKUMU CIIOCO0aMHU.
Henutenu u kpatHele. CBOMCTBA W MpU3HAKKU JAeauMOcTy Ha 2, 3, 5, 9, 10. [IpocThie u cocTaBHbBIE
yucia. PaznoxkeHne HaTypaJlbHOTO YKciia Ha TPOCThIe MHOKUTENW. Hanbonpmmii o0muid 1e1uTeNb 1
HalMeHblIee o0liee KpaTHoe. J{eneHne ¢ 0OCTaTKOM.

Jpo6u. O6bikHOBeHHBIE 1poOu. OcHOBHOE CBOICTBO pobu. CpaBHEHUE pobeil. Apudmernueckre
JeicTBUS ¢ OOBIKHOBEHHBIMU JIpo0siMu. HaxoskieHrne 4acTH OT LeJIOT0 U LeJIOro MO €ro YacTH.
Hecstuunbie aqpodu. CpaBHEHUE ECATUUHBIX Jpobei. Apudmernueckue JeMCTBUS ¢ AECATUYHBIMU
npobsmu. IlpeacraBnenue aecATHUHOW JpoOu B BUIE OOBIKHOBEHHOW JpoOU M OOBIKHOBEHHOH B
BHJIEC IECSITUYHOM.

[TpouenTel. HaxoxeHne NpoLeHTOB OT BEIMYHUHBI, BEIMYHUHBI 110 €€ nporeHTaM. OTHOLIEHHE.
Boipakenue otHomieHus B npoueHTax. [Iponopius. OcHoBHOE cBOHCTBO nponopiuu. Pemenue
TEKCTOBBIX 3aJ]a4 Ha IPOLICHTHI.

Paumonanbuble umcaa. llenbie uyucna: NOJMOXKUTENbHBIE, OTpULATENbHbIE W HYyJIb. MoOAyib
(abcomoTHas BeIMYMHA) yuciia. MHOXKECTBO pallMOHAIBHBIX yucell. PalinoHanbHOE YUCIO KaK

Ipo0b —, T7Ie M — 1enoe, N — HatypaibHOe yncio. CpaBHEeHHE N

palMioHaNIbHBIX YHCeN. ApupMETHUYeCKHe JACUCTBUS C pPAIMOHAIBHBIMH YHCIaMH. 3aKOHBI
apu@MeTHYeCKUX IeHCTBUI: IepeMecTUTENbHbIe, coueTaTelbHble, pacnpeaenuTenbubie. CTeneHs ¢
LIEJIBIM TIOKAa3aTENIEM.

HeiictBuTenbHbIe Yncaa. KBagpaTHelii kopeHb u3 uyucia. Kopenb Tperbed crenenu. [louwsmue o
KOpHe n-ii cmeneHu u3 yucia. HaxoxneHue nNpuOMMHKEHHOTO 3HAYEHUS KOPHS C TOMOUIBIO
KaJIbKYJIATOpPA. 3alUCh KOPHEH ¢ TOMOIIbIO CTETIEHHU C IPOOHBIM [TOKa3aTeIeM.

[TonsiTue 06 nppanmonansHoM ymucie. MpparuonanbHoCTh

yuciaa J/2 M HECOM3MEpUMOCTh CTOPOHBI M JHAaroHalnu Kpajpara. JlecaTudHble NpUOIMIKEHUS
VUPPALMOHAIBHBIX YUCE.

JleiicTBuTeNnbHBIC YKCIa Kak OECKOHEUHbIE JecaTu4HbIe Apoou. CpaBHEHUE ACHCTBUTEIBHBIX YUCEI,
apugpmemuuecxue oeticmsusi HA0 HUMU.

KoopnunatHass mnpsimas. M3o0paxeHue 4Yucenl TOYKaMU KOOpPAMHATHOW mpsiMoi. YuciioBble
MIPOMEXKYTKH.

W3mepenusi, mpuOIMKEHNs, OLEHKH. ENWHUIBI M3MepeHus MIUHBI, IUIOmanan, o0bEéMa, Macchl,
BPEMEHH, CKOpPOCTH. Pa3Mepbl 0OBEKTOB OKpysKaromero mupa (0T 3JIEMEHTApHBIX YacTHIl J0
Bcenennoit), AJIUTENbHOCTH MPOLIECCOB B OKPYKAIOIIEM HAC MUPE.



Brinenenne MHOKHATEIST — CTEIIEHH JIECATH B 3aIIMCH YHCIIA.
[TpubmmkE€HHOE 3HAUECHUE BETUYHMHBI, TOYHOCTH MpHOIKkeHuss. OKpyriieHue HaTypalbHBIX YUCEN U
JeCATUYHBIX apoOei. [Tpukuaka u oreHKa pe3ynbTaTOB BIUMCICHUH.

AJITEBPA

Auredpanyeckue BbIpaskeHHsl. bykBeHHbIE BhIpa)KeHUS (BbIpaKEHUsS C mepeMeHHbIMU). UncnoBoe
3HaYeHue OyKBEHHOTO BbIpakeHHs. JlomycTUMBbIE 3HAUEHHUS IEPEMEHHBIX, BXOMSIUX B
anreOpanyeckue BbIpaxeHus. lloacTtaHoBka BbIpaxkeHH BMecTo mepeMeHHbIX. IIpeobpazoBanus
BBIPQKEHUII HAa OCHOBE CBOWCTB apH(PMETUUECKUX NeHCTBHUA. PaBeHCTBO OYKBEHHBIX BBIPAKCHHUH.
Tox1ecTBO, 10Ka3aTEIBCTBO TOKIECTB.

Crenenb Cc HaTypalbHbIM IOKa3aTeneM MU €€ cBoiicTBa. OIHOUIEHBI M MHOrowieHsl. CreneHb
MHorowieHa. CloOeHue, BbIYMTAaHUE, YMHOXXEHHE MHOIOYIeHOB. @OpMylibl COKpaIEHHOTO
YMHOXXEHUS: KBaJpaT CyMMBI M KBaJpaT pa3HOCTH, KVO cyMMbl U KO pasHocmu. @opMyiia pa3sHOCTH
KBaJIpaToB, @opmynsl cymmul U paszHocmu Kyboe. IlpeoOpa3oBaHHe 1ENOr0 BBIPAXKEHUS B
MHOrO4wIeH. Pa3noxeHne MHOrowieHa Ha MHOKUTEIU. MHOrouieHsl ¢ 0qHoU nepemeHHon. Kopenp
MHorowieHa. KsazapaTHblii TpéxuneH. Pa3noxkeHue KBagpaTHOro TPEXWIEHA Ha JMHEHHBIC
MHOHUTEIH.

AnrebGpanueckass Apodb. OCHOBHOE CBOICTBO anredOpamdeckoil apodu. CrokeHue, BBIYUTAHHE,
YMHOXKEHUE U JeJIeHne anredpandeckux apooeil. CTeneHb ¢ IeIbIM IMoKa3aTelieM U e€ CBOICTBa.
PanmonaneHblie BRIpaKEHUS M UX TPe0Opa3oBaHusl.

KBangpatusie xopHu. CBOHCTBa apH(METHUYECKUX KBAJAPATHBIX KOPHEH W HMX NPUMEHEHHE K
peoOpa3OBaHUIO YUCIOBBIX BBIPAKEHHUM U BEIYUCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepemeHHoi. Kopenb ypaBHeHus. CBOICTBa YHCIOBBIX PABEHCTB.
PaBHOCUIIBHOCTD YpaBHEHUU.

Jluneiinoe ypaBuenue. KBagparaHoe ypaBHenue: popmyiia KopHel KBapaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHMI, CBOAAIIMXCA K JIMHEHMHBIM M KBaapaTHBIM. IIpumeps! pelieHus
ypaBHEHUH TPEThell 1 4eTBEPTOI cTeneHel. Pemenne npoOHO-parimoHaIbHBIX YPaBHEHUM.
YpaBHeHHE ¢ AByMs IEepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMH, IPUMEPBI
peleHust ypaBHEHUH B LEJIbIX YHUCIIAX.

Cucrema ypaBHEHMI ¢ IByMs IepeMEHHBIMU. PaBHOcHiIbHOCTE cucTeM. CUCTEMA ABYX JIMHEHHBIX
YpaBHEHUN C JBYMs IEPEMEHHBIMHU; PEIICHHE IOJCTAaHOBKOW M ciokeHueM. [Ipumepsl pemreHus
CUCTEM HEJIMHEHHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. YPaBHEHUE C HECKOJIbKUMH
IIEPEMEHHBIMH.

Permenue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. ['paduueckas UHTepIpeTalnys ypaBHEHUH C JByMs
nepeMeHHbIMH. ['paduk JMHEWHOro ypaBHEHHs C JBYMs HNEPEMEHHBIMM; YIJIIOBOW KO3()PHUIHMEHT
NpsIMOM; YCJIOBHE NapauIeIbHOCTH MNpsAMBbIX. ['paduku mpocTeHNX HETUHEHHBIX YpaBHEHUM:
napabona, runepOonia, OKPYXHOCTb. ['paduueckas HHTEpHpeTalysi CUCTEM YpPaBHEHHUH C JIByMs
nepeMeHHbIMU. DOopMyJia pacCTOSTHUSA MEXKIAY TOUYKAMHU KOOPAMHATHON MPAMOI.

HepagencrBa. UnciioBble HEpaBEHCTBA U UX CBOKCTBA.

HepaBeHcTBO ¢ 0/1HOM NepeMeHHON. PaBHOCHMIIBHOCTD HEPABEHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHOU
nepemeHHoil. KBanparueie HepaBeHcTBa. Cucmemsbl HepageHcmsé ¢ 00OHOU nepemeHHou. lIpumepul
peutenus OpobOHO-TuHelnblX HepageHcms. Pewenue cucmem mnepasencms. Jloxazamenbcmeo
YUCTIOBBIX U ANl2eOpAUYeCcKUX HepaBeHCma.

OYHKINUN

OcHOBHbIEe NOHATHUS. 3aBUCUMOCTH Mexay BenuuuHamu. [lonarue ¢ynkuuu. OO6nacTb
oTpeNieTICHUs] 1 MHOXXECTBO 3HadeHWi ¢GyHKiuu. CriocoOw! 3amanust ¢yHkuuu. ['padux dyHKIMH.
CpoiictBa (QyHkImii, ux oroOpaxxkenune Ha Trpaduke. Bospacranue u yObiBaHue (YyHKLHUH,
HauOoJIblllee U HAUMEHbIlIee 3HaYeHUs (PYHKIUH, HYyIH QYHKIHMH, IPOMEKYTKH 3HAKOMOCTO-SHCTBA.
UYrenune rpaduxoB Qynkuuii. IIpumepsl rpaduyeckux 3aBUCUMOCTEH, OTpPaKaIOUIMX peabHbIe
HPOLIECCHI.

YucaoBble ¢(yHkuuu. DyHKINM, ONUCHIBAIOUINE MNPSAMYI0 W OOpaTHYIO NPONOPLUUOHATBHYIO
3aBUCUMOCTH, UX Tpaduku u cBoiicTBa. Jluneitnas ¢pyakuus, e€ rpaduk u cBorictBa. KBaaparuunas



bynaknus, e€ rpaduk u cBoiicTBa. CteneHHbIe (PYHKIIMU C HATYpaJbHBIMHU IMMOKa3aTesIMU 2 U 3, UX
rpauKu U CBOWCTBA.

I'paduku pyakmuit: y = IX, y = I/X, y = [x|. Ucnons3oBanre rpaduKoB IS PEMICHHUS YPaBHCHHN U
cucreM. IlapamnensHblii IepeHOC TPapUKOB BAOJIb OCE KOOPAMHAT M CUMMETPHUS OTHOCHUTEIBHO
oceil.

Uucnosele mnocienoBareabHocT. IloHsTHE mOCIENOBATENBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH
peKyppeHTHOU (hopmysioit U GOpMYIIOH JI-TO YICHA.

Apudmernueckass U reoMmeTpudeckas mporpeccur. DopmMynbl I-TO uieHa apupMETHYECKOW W
FeOMETPHUUYECKOM MpOorpeccuii, CyMMBbI MEPBBIX J-X WieHOB. M300pakeHne wieHOB apupMeTH4ecKon
U IE€OMETPUUYECKON IPOrpeccuil TOUKaMHM KOOPAMHATHON IIOCKOCTH. JInHelHbl pocT. CloxHbIE
IIPOLIEHTHI.

BEPOATHOCTDBb U CTATUCTUKA

OmnucaresqbHass cratucTuka. [IpencraBieHue AaHHBIX B BUAe TaOiMl, AMarpamm, rpaduKoB.
CnyuaiiHas u3MeHUYMBOCTh. (CTaTUCTUYECKUE XapaKTEpUCTUKW HaOopa JaHHBIX: CpelHee
apupMeTHueckoe, MeauaHa, HauOoJsbllee M HauUMEHbIIEe 3HAYCHUs, pa3Max, JUCIEpCHus.
Penpe3enTaTuBHBIE U HEpENPE3CHTATUBHbBIE BEIOOPKH.

Crnyyvaiinple cOOBITHSL U BEpOSTHOCTb. [loHATHE O ciyyailHOM cOOBITHH. Di€eMEHTapHbIE COOBITHS.
Yacrora cinydaiiHoro coObitus. CTaTUCTUYECKHUM MOAX0A K MOHATHIO BeposiTHOCTU. HecoBmecTHbIE
coObiTus. DopMmysia CIOKEHHs BEpOSATHOCTEH. BeposSTHOCTH NPOTUBOMOJIOKHBIX COOBITHIA.
HesaBucumbie coObITHS. YMHOXEHHE BEpOSITHOCTEH. J[OCTOBEpHBIE W HEBO3MOXKHBIC COOBITHS.
PaBHOBO3MOXHOCTE coObITUH. Kraccuueckoe omnpenenenue BeposTHocTH. IlpeacraBienue o
r€OMETPUUYECKON BEPOSTHOCTH.

KomOunatopuka. Pemenue KoMOMHATOpHBIX 3ajnad mepebopoM BapuaHTOB. KomOuHaTOpHOE
npaBwiio yMHOKeHus. [lepectaHoBKkY U QakTopuan. Pa3melenue u coueraHue.

JIOTHKA U MHOXECTBA

TeopeTuKO-MHOKECTBEHHBIE TOHATHA. MHOXECTBO, AJIEMEHT MHOXXECTBA. 3aJaHUE MHOKECTB
MEePEUYNCICHUEM DJIEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM. CTaHAapTHbIE O0O3HAYEHUS
YUCIOBBIX MHOXecTB. IlycToe MHOXecTBO M ero obo3Hauyenue. IlogmuoxecTBo. OObeAMHEHUE U
NIEPECEYCHUE MHOXKECTB.

Nnmroctpanyist OTHOIEHUH MEKIy MHOKECTBAMU C IIOMOILBIO TUarpaMMm Dinepa—DBenHa.
OnemeHnTs! oruku. OnpexneneHus U TeopeMsl. JlokazaTenbcTBO. J[0Ka3aTENbCTBO OT MPOTHUBHOIO.
Teopema, oOpaTHas nanHoi. [Ipumep u KoHTpIIpUMED.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Hctopusi ¢opmMupoBaHusi TOHATUS YHCIA: HaTypajbHble YHCIa, ApOOH, HEIOCTATOYHOCTh
pallMOHaIbHBIX YHMCEN JJII T€OMETPUYECKMX H3MEpPEHUM, UppaluoHaiabHble uucia. CTapuHHBIE
cuctembl 3anucu uucen. Jlemumocts uncen. Pemero Oparocdena. [pobu B Basunone, Erumre,
Pume, Unauu, Ha Pycu. Jleonapno @ubonayun, Makcum Ilnanya. OTKpbITHE AECATHYHBIX IPOOEH.
Crapunnsle cuctembl Mep. JlecaTuyHble IpoOM U MeTpuyeckas cuctema mep. Mcropus nossieHus
npoueHToB. C. CreBun, an-Kammu, JI. @. Marauukuii. [losBineHne oTpULIATENbHBIX YUCEN U HYJIS.
HcTopus pa3BUTHS CIIPaBOYHBIX TAOJIUI] IO MaTEMATHKe.

3apoxaenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxxiaenne OykBeHHON cuMBOIMKH. I1.
®epma, ®@. Buer, P. Jlexapt. Mcropust Bompoca 0 HaxoxkJaeHUU (opMys KOpHEH anreOpandecKkux
ypaBHenuii. Jlnodanr, JI. Dudonauun, M. Ultudens, @. Buer.

Ucropust pazsutus reometpun. [Tudarop, 'epogor, @anec. Haxoxaenue o0nEMoB Ten. Apxumen, U.
Heroton, I'. JleiOumui.

N300peTeHne MeToAa KOOpAMHAT, MMO3BOJIAIOLIETO MEPEBOJUTh I'€OMETPUUECKUE 3aJjaud Ha S3bIK
anreOpsl. P. Jlekapt, I1. ®epma. Mcropus pazsutus noustus ¢pyukmun. I'. Jleitonun, JI. Diinep, U.
HerotoH.

[Tpubnmxénnpie Beruucnenus. A. H. Kpbuios.



3amaua Jleonapno IIuzanckoro (PuboHau4m) o Kposmkax, yrcia @udoHayun. 3amaya 0 mMaxMaTHOU
JIOCKE.

Uctoku Teopun BeposTHocTel: azapTHbie urpsl. I1. depma, b. Ilackans, X. ['tolirenc, S. bepuymiu,
I1. JI. Yebprmuién, A. H. Kommoropos.

I'EOMETPUA

Harasinnast reomerpusi. HarnmsgHele npeicTaBieHHs O MPOCTPAHCTBEHHBIX (uUrypax: Kyo,
napajuiefienunena, npu3Ma, nupammnaa, Imap, cdepa, KoHyc, UwimHIAp. M3o0paxkeHue
npoctpaHcTBeHHBIX (uryp. Ilpumepsr cedenuit. MHororpanHUKHU. [IpaBHiIbHBIE MHOTOTPaHHUKH.
ITpumepsl pa3BEPTOK MHOIOTPaHHUKOB, IUJIUHIPA U KOHYCA.

[TonsiTue 06béMa; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieNienuIesa, Kyoa.

BbINYCKHHK HAYYHTCS:

® pacro3HaBaTh Ha 4YEPTEkKax, PHUCYHKAX, MOJCIAX M B OKPYXKAIOIIEM MHpPE IUIOCKUE U
MPOCTPAHCTBEHHBIC reoOMeTpuIecKue (hu-

TypbL;

e pacrmo3HaBaTh pa3BEPTKU KyDOa, MPSIMOYTOJBLHOTO MapajuieyieuIiea, MPaBUIBHON MHPaMUJIbI,
HUJIUHIPA U KOHYCA;

® OmpeleNsTh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI IMHEHHBIE pa3Mepbl caMol (GUTYPBI U
Hao0opoT;

®  BBIYHCIATH 00BEM MPSIMOYTOJIBLHOTO IMapaIISIICITUIIC A,

Boinycknuk nonyuum 603moxicHoCHIb:

®  guIuUCIAMbL 00BEMbL  NPOCMPAHCMBEHHBIX — 2e0Mempuyeckux ¢uayp, COCMABIeHHbIX U3
NPAMOY20/IbHbIX NAPAJLILENEeNUNe008;

®  yenyoums u pazeums npeocmagierus 0 NPOCMpPAHCMEEHHbIX 2eOMEeMPUYecKux uaypax,
MPUMEHSATD MOHATHE Pa3BEPTKU JIJIsl BHITIOJIHEHUSI IPAKTHYECKUX PACUETOB.

I'eomerpunueckne ¢urypsnl. IIpsameie u yrusl. Touka, npsmas, miockocTs. OTpe3oK, JTyd. YTOIL
Bunsl yrinos. BepTukanbHble 1 CMeXHBIE yTiIbl. buccekrpuca yria.

[TapayenpHble ¥ mepecekaromuecs Impsimbie.  [leprneHauKynspHele Inpsmble. TeopeMbl 0
MAapaJUIEIBHOCTH M TEPHNEHAUKYJSIPHOCTH NpsAMBIX. llepneHaukynssp ¥ HakJIOHHAs K IIPSIMOM.
CepenMHHBIN EPIEHAUKYIISAP K OTPE3KY.

['eomerpuueckoe mMecto Touek. CBOMCTBa OMCCEKTPUCHI YIVIa U CEPEeAMHHOrO MEpPHEeHAMKYISpa K
OTpE3KY.

Tpeyronbauk. BeicoTa, Menuana, OuccekTpuca, CpeiHss JUHUS TpeyroyibHUKa. PaBHOOEApeHHBIE U
PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOIMCTBA U MPHU3HAKU PaBHOOEAPEHHOTO TpeyrojabHUKa. [Ipu3Haku
paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH H
yriaamH TPEYroJbHUKA.

Cymma yrinoB TpeyroiibHHMKa. BHemHue yriasl TpeyroinbHuka. Teopema @aneca. IlogoOue
TpeyronbHUKOB. IlpusHaku mnomobusi TpeyronbHukoB. Teopema Iludaropa. Cunyc, KocuHyc,
TAHI€HC, KOTAaHI'€HC OCTPOro yria MNpsAMOYTOJbHOTO TpeyrojpHHKa W yrioB ot 0 mo 180°;
NPUBEIECHUE K OCTpOMYy yriy. PemieHne nOpsMOYroJIbHBIX — TPEyroJbHMKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECCTBO. DOPMYIIBI, CBSA3BIBAIOIINE CHHYC, KOCUHYC, TAHI€HC, KOTAaHT€HC
OJIHOTO M TOro ke yria. PelleHue TpeyroJbHUKOB: TEOpPEMa KOCHHYCOB U TEOpEMa CHHYCOB.
3amedaresbHbIE TOUKU TPEYTOJIbHUKA.

YetpipéxyronpHuk. [lapammenorpamm, ero cBoiictsa u npusHaku. [IpsmMoyroiabHUK, KBajapart, pomo,
MX CBOMCTBA W NpU3HAKU. Tpanenus, cpeasss JINHUS TPalleLuu.

MHoroyronsHuk. Bpllykisle MHOroyroapHukH. CyMMa YIJIOB BBIIYKJIOIO MHOI'OYTOJIbHUKA.
[TpaBHIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb U Kpyr. [Jyra, xopma. Cekrop, cermeHT. lleHTpanbHBIA yroi, BIMCAaHHBIA Yrod,
BEJIMYMHA BIIMCAHHOTO yria. B3auMHOe pacnososkeHue npsMou U OKPYKHOCTH, ABYX OKPYXHOCTEH.
KacarenbHast 1 cexyIas K OKpy>KHOCTH, UX CBOMCTBA.



BrnmcanHple W ommcaHHBIE MHOTOYTOJIBHUKH. OKpYXKHOCTb, BIIMCAaHHAass B TPEYrOJbHUK, U
OKPYKHOCTB, OITUCAHHAsl OKOJIO TPEYTOJIbHUKA. BIIMCaHHbIE U OMMCaHHBIE OKPY>KHOCTH IPAaBUIBHOTO
MHOTOYTOJIbHHKA.

['eomerpuueckue npeodpazoBanus. [lonarue o paBencTse ¢uryp. IlonsTie o ABMKEHUH: OCeBast U
[EHTpaIbHAs CHUMMETPHH, IapauIeNbHbIl HepeHoc, moBopoT. [lonsartme o momobum ¢uryp u
TOMOTETHH.

[TocTpoeHus ¢ MOMOIIBIO MUPKYJISA U HHEHKH. OCHOBHBIC 33/1a4M HA OCTPOCHHE: JICICHHE OTpe3Ka
IIOII0JIaM; TOCTPOCHUE YIJIa, PABHOIO JAHHOMY; IIOCTPOEHUE TpPEYroJIbHHKA MO TPEM CTOPOHAM;
IOCTPOEHHE NEePHEHIMKYISApa K MPSMOH; MOCTPOCHHE OMCCEKTPHCHI YIJIa; JIeJICHHE OTpe3Ka Ha 7
PaBHBIX YaCTEH.

Pemenne 3amad Ha BBMHCIEHHWE, JOKA3aTEIbCTBO M IOCTPOCHHE C HCIIOJIB30BAHHUEM CBOWCTB
U3y4EHHBIX (QUryp.

BbINyCKHUK HAYYHMTCSH:

MOJIb30BATHCS A3BIKOM T'€OMETPUHU ISl ONMCAHUS MIPEIMETOB OKPYXKAIOIIEro MUpa M MX B3aUMHOIO
pacIoIoKeHUs; paclo3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX TeOMETpUYecKre QUTryphl U
uX KOHGUTYpallU{; HAXOIWUTh 3HAUYEHUS JUIMH JIMHEWHBIX SJEMEHTOB (PUTyp MU HMX OTHOIIEHUS,
rpagycHyio Mepy yrioB ot 0 go 180°, mpumensisi onpeneneHus, CBOMCTBA U MPU3HAKK QUTYP U UX
9JIEeMEHTOB, OTHomIeHus ¢uryp (paBeHCTBO, MOA00ME, CHUMMETPHH, IOBOPOT, MapauIeNbHBINA
MEePEHOC);

OMEepUPOBATh C HAYaIbHBIMU MOHSTUAMHU TPUTOHOMETPUU U BBHIMOIHATH 3JEMEHTAapHbIC ONeparuu
HaJ QYHKUUSMHU yTJIOB;

peliaTh 3a/1a4d Ha JIOKa3aTeIbCTBO, OMUPAsICh HA U3YYCHHbIE CBOMCTBA (DUTYp U OTHOLIECHUN MEXIy
HUMH U TIPUMEHSISI N3YUYE€HHBIE METO/IBI I0KA3aTEIbCTB;

peliaTh HECJIOXHBbIe 3a/Ja4yd Ha IOCTPOCHHE, MPUMEHSS OCHOBHBIE AITOPUTMBI MOCTPOEHUS C
MOMOIIBIO IIUPKYIIS ¥ TNHEHUKH;

pemaTh MPOCTeHITie MITaHUMETPUIECKHE 33/1a49H B TPOCTPAHCTBE.

BoinyckHuk noayuum 603mMoicHOCHLb:

081a0emy MemooamMu peuleHus 3a0ay HA BblYUCIeHUs U O00KA3amenibCmed: MemoooM Om
NPOMUBHO20, MEMOOOM NO00OUS, MEMOOOM nepedbopa BapuaAHmMos U MemoooM 2eoMempudecKux
Mecm moyex,

npuodpecmu onvim NPUMEHEeHUs aleeOpaudyecKkoeo U MmMpUSOHOMempUYecKkoeo annapama u uoei
OBUIICEHUSL NPU PEUUEHUU 2EOMEMPUUECKUX 3A0aY,

081a0enmv MpPAoUYUOHHOU CXEMOU peulenust 3a0ay Ha NOCMPOEHUE C NOMOULIO YUPKYJISL U TUHEUKU.
AHAIU3, NOCMPOEHUe, OOKA3AMENLCMBO U UCCIE)08AHUE, HAYUUMbCI Peulams 3a0aiu Ha
nocmpoenue MemoooOM eOMemMpPUYECcKo20 Mecma moyek u Memooom noooous; npuoopecmu Onvim
uUccne008anus C8OLCME NIAHUMEMPUYECKUX DUSYD ¢ NOMOUBLIO KOMNbIOMEPHBIX NPOSPAMM;
npuobpecmu onvlm ebINOJIHEHUS NPOEeKmMos no memam: «I eomempuueckue npeobpazosanus Ha
niockocmuy, «I[locmpoenue ompesxoe no ghopmyner.

HN3mepenne reomerpuyeckux BeJHYHH. J[nmnHa oTpe3ka. PaccTosHue OT TOYKH A0 MPSMOM.
PaccTosiHre Mex Ty mapauieTbHBIMU TPSIMBIMHU.

[TepumeTp MHOTOYTOJIBHHKA.

JlTiHA OKPY>KHOCTH, YUCIIO JT;, JUTHHA JYTH OKPY>KHOCTH.

['pagycHas mepa yria, COOTBETCTBHE MEXIY BEIUYMHOW IEHTPAIbHOTO yria W JIMHON Iyru
OKPYXHOCTH.

[TonsiTrie Tiomanu TUIOCKUX Quryp. PaBHOcocTaBieHHble W paBHOBenukue ¢Gurypsl. [lmomans
npsMOYTroJIbHUKA.  [lmomamm — mapajuiesiorpamMma, TpEyrojbHMKa W Tpameuud. [lnomans
MHOTOyrojapHuKa. [lmomaap kpyra u Twiomans cektopa. COOTHOIIEHHE MEXIy IUIOMIAIIMU
Mo00HBIX (UTYP.

Pemenue 3a1ay Ha BRIYHCICHUE U JOKA3aTENBCTBO C HCIIOJIB30BAHUEM U3YYCHHBIX (POpPMYIT.

BbIYCKHHUK HAYYUTCS:




UCTIONIb30BaTh CBOWCTBA M3MEPEHNUS JUIMH, TUIOIIAeH M yIJIOB IPU PEIICHNH 3a]ad Ha HaXOXKICHUE
JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUTHHBI TyT'H OKPY>KHOCTHU, TPaLyCHOM MEPHI yIia;

BBIYHMCIIATh JUTMHBl JIMHEHHBIX 53JEMEHTOB (UIYp W HX YIJbl, HMCHOIB3YS (OPMYIBl JIIHHEI
OKPY>KHOCTH H JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUIOIAAEH GUryp;

BBIYHCIIATH IUIOMIAAN TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, [TApAJIETIOrPAMMOB, TPAeLuil, KpYroB U
CEKTOPOB; BBIYUCIIATH JUTMHY OKPYKHOCTH, JJIMHY IyTH OKPYXHOCTH; peIIaTh 3aa4d Ha
JI0Ka3aTeIbCTBO C UCIOIb30BAaHUEM (POPMYIT IITMHBI OKPY>KHOCTH M JUIMHBI TyT'H OKPYXHOCTH,
dbopmyn wiomanei puryp;

penaTh MpakTUYECKHE 3a/laud, CBSI3aHHBIC C HAXOXKICHUEM TI€OMETPHUYECKUX BEIMYHMH (HCIIONb3YS
py HEOOXOIUMOCTH CITPABOYHUKN M TEXHUYECKHE CPE/ICTBA).

Botnycknuk noayuum 603M0HCHOCHLb:

BLIYUCTIAML — NAOWAOU — PuUeYp, COCMABNIEHHLIX U3  O08YX UlU  0Oolee  NPAMOY20IbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpyea u cekmopa,

BLIYUCTAMY NIOUAOU MHO20Y20JIbHUKOG, UCNOIb3YSL OMHOULEHUS PABHOBETUKOCTIU U
PABHOCOCMABIEHHOCTU, NPUOOPECTU ONbIM NPUMEHEHUs al2edpaulecKo2o u
MPULOHOMEMPULECKO20 annapama u uoetl 08UNCEHUsI NPU peueHul 3a0ad Ha 8blYUCTeHUe NI0WaAoel
MHO20Y20/IbHUKOS.

Koopaunartel. YpaBuenue npsmoii. Koopaunatel cepenunsl oTpeska. GopMyina pacCTOSHUS MEXKIY
JIBYMSI TOUKaMU TIJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BbINyCKHUK HAYYUTCH:
BBIYUCIIATH JJIMHY OTPE3Ka 10 KOOPAMHATAM €0 KOHLOB; BBIYUCIIATh KOOPAUHATHI CEPEANHBI
OTpE3Ka; UCII0Ib30BATh KOOPAMHATHBIA METO I U3YyYEHUSI CBOMCTB IPSMBIX U OKPYKHOCTEH.

BvinyckHuK noayuum 603mMoMCHOCHb:

0811a0emsb KOOPOUHAMHBIM MEMOOOM pPeuleHUsl 3a0ay Ha 8blYUCTeHUe U OOKA3AMeNbCME0;

npuodpecmu  Onvim UCHOAb308AHUSI KOMNBIOMEPHLIX NPOSPAMM OJisl AHAAU3A YACMHLIX CIyYdes

83AUMHO20 PACNONONCEHUS OKPYIHCHOCIEN U NPIMBLX,

®  npuobpecmu onvlm 6bINOIHEHUsL NPOEKMO8 Ha memy «IIpumenenue KOOPOUHAMHO20 Memooa npu
peutenuy 3a40aH Ha 8bIYUCTEHUE U OOKA3AMENbCHIBON.

BekTopsl. [[nuHa (Moxynb) BekTopa. PaBencTtBo BekTopoB. KommmHeapusie BekTopbl. KoopauHaTe
BEKTOpa. YMHOXEHME BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, pPAa3JIOKEHHE BEKTOpa IO IBYM
HEKOJJIMHEapHbIM BekTopaM. CKalsipHOE MPOU3BEICHHE BEKTOPOB.

BuInyCKHUK HAVYHUTCSH:

OIIEPUPOBATH C BEKTOPAMHU: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX F€OMETPUUYECKH,

® HaXOJUTh BEKTOP, PABHBIA MPOU3BEICHHIO 33JAaHHOTO BEKTOpPA Ha YHCIIO;

® HaXOAUTh I BEKTOPOB, 3a/JaHHBIX KOOpAMHATAMH: JUIMHY BEKTOpPAa, KOOPJIWHATHI CyMMBI U
Pa3sHOCTH BYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEIEHHUS BEKTOPA Ha YUCIIO, IPUMEHSIS IIPH
HEOOXOIUMOCTH COUYETATEIbHBIH, IEPEMECTUTENIBHBIN U pacipee/IuTEIbHbIN 3aKOHBI;

® BBIUHCIATH CKAISIPHOE IPOU3BEICHHUE BEKTOPOB, HAXOAWUTb YoM MEXIY BEKTOpPaMHU,
YCTaHaBIUBATh MEPIEHIUKYISPHOCTD NPSMBIX.

Boinycknuk nonayuum 603M0HCHOCHLb:

® 061a0emb 6eKMOPHLIM MEMOOOM OJiA peUleHUs 3a0ay Ha GbIYUCTIeHUE U OOKA3AMeNbCmeE0;
proOPECTH OIBIT BHIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHrne BEeKTOPHOTO METOAA MIPH PEIICHUH
3a/1a4 Ha BbIYMCIIEHUE U JOKA3aTEIbCTBOY.

TeopeTHKO-MHOKEeCTBEHHbIe MOHATHS. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3alaHUE MHOYKECTB
NEPEUHCICHUEM 3JIEMEHTOB, XapaKTePUCTHUYECKUM CBOUCTBOM. IlommHOxkecTBo. OObenUHEHHE U
MepeCceUeHNEe MHOYKECTB



JuieMeHTHI Joruku. OnpeneneHue. AKCMOMBI U TeopeMbl. Jloka3arenbcTBO. J[0Ka3aTrenbcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qanHoi. [Ipumep u KOHTpHIpEMED.

[ToHsATHE O PABHOCUIIBHOCTH, CIEIOBaHMHU, YNOTPEOJEHHE JIOTUYECKUX CBS30KeCau mo 6 mom u
MONILKO 8 MOM CyYae, TOTUYECKUE CBA3KHU U, UJU.

I'eomeTpusi B ucropuueckom pasButuu. OT 3emiuemepus k reomerpur. I[ludarop m ero mkomna.
®anec. Apxumen. IloctpoeHne npaBWIBHBIX MHOIOYroJibHUKOB. Tpucekiusa yria. Ksaaparypa
Kpyra. Y nisoenue kyoa. cropus uucna mc. 3onoroe ceuenue. «Hauana» Epknuna. J1. Ditnep. H. U.
Jlo6aueBckuii. icTopus msiToro mocrysnara.

N300peTenne MeTo1a KOOPAMHAT, TO3BOJISIOLIETO EPEBOIUTH T€OMETPUIECKHE OOBEKTHI Ha S3bIK
anreopsl. P. Jlexapt u I1. depma. [Tpumepsl pa3audHbIX CUCTEM KOOPIUHAT Ha TIJIOCKOCTH.

YueOHo-TeMaTnueckuii u1ad no marematuke I'. K. Mypasuna, K. C. Mypasuna, O. B.
MypaBuHoii 5-6 ki1acchl:

Ne Pa3zoenvl, memoi Konuuecmeo uacos
Aemopckasa Pabouasn npozpamma
npozpamma 5 Knacc 6 knacc

1 HartypaJibHble YHcJIa U HYJIb 33 33
2 YucioBble 1 OyKBeHHbIE 34 34
BbIpaKeHUsl
3 Jlosin ¥ Apodu 16 16
4 JlelicTBHS ¢ IPOOSIMHU 33 33
5 JecsiTHYHBIE IPOOH 52 52
6 IloBTOpEHME 25 25
7 Pe3epe spemenu 17 11
8 Ilponopyuonanvrnocmo 33 33
9 [Menumocmo uucen 41 41

10 Dopmynsl u ypasnenus 45 45

11 nosmopenue 36 36

12 pesepe 17 11

YueOHo-TeMaTnueckuii miiad no aiaredope I'. K. Mypasuna, K. C. Mypasuna, O. B. MypaBuHoii
7-9 Kaaccel:

No Pa3zoenvt, memot Konuuecmeo uacoe
Aemopckas Pabouas npozpamma
npozpamma 7 knacc 8 knacc 9 knacc

1 MamemamuuecKkuil A3vl1K 21 21

2 Dynkyus 23 23

3 Cmenens ¢ HamypaibHbim 14 14

nokasameinem

4 Mnozounenst 23 23

5 Beposamnocmo 10 10

6 Iloemopenue 11 11

7 peseps 3 3

8 Payuonanvusie gviparcenus 25 25

9 Cmenens c yenvim 16 16

nokasameinem

10 Keaopammnuie kopnu 19 19

11 Keaopammnuie ypasnenus 21 21

12 Bepoamnocmo 7 7

13 Iloemopenue 17 14




14 Hepasencmea 23 23
15 Keaopamuunasn pynxyusn 23 23
16 Kopnu n-oui cmenenu 13 13
17 Ilpozpeccuu 21 21
18 Inemenmul meopuu 7 7
6epoAMHOCHEN U CIHAMUCIUKU
19 Iloemopenue 15 15
Y4eOHo-TeMaTnueckuii miad no reomerpun JI. C. AtanacsHa u ap. 7-9 kiaaccbl:
Ne Pa3zoenvt, memot Konuuecmeo uacos
Aemopckasa Pabouasa npozpamma
npozpamma 7 Kknacc 8 knacc 9 Kknacc
1 HauanbHbIE 2C0MEemPUYECKUe 10 10
ceedenus
2 mpey2onbHUKU 17 17
3 napannenvHvle npamble 13 13
4 COOMHOWEHUS MENHCOY 18 18
CMOpOHAMU U yenamu
mpeyzoibHUKa

S5 | noemopenue Kypca zeomempuu 10 10

7 knacca. Pewenue 3a0au
6 uemulpexy201bHUKU 14 14
7 nA0WA0b 14 14
8 n0000OHbIEe MPEy2oIbHUKU 19 19
9 OKDYIHCHOCHLb 17 17
10 | noemopenue Kypca zeomempuu 4 4

8 knacca. Pewenue 3a0au
11 6eKmMopbl 8 8
12 Memoo Koopounam 10 10
13 COOMHOWEHUA MEHCOY 11 11

CMopoHamu u yenamu
mpeyzonvnuka. CkanapHoe

npou3seedeHue 6eKmopos

14 | onuna oxpyscnocmu. Inowaos 12 12
Kpyea
15 osudiceHue 8 8
16 HaAYaIbHbIE C6COCHUA U3 8 8
cmepeomempuu

17 00 akcuomax naaHumempuu 2 2
18 | noemopenue Kypca zeomempuu 9 9

9 knacca. Pewenue 3adau

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

HopmaTuBHBIE JOKYMEHTHI




®denepanbHbIN TOCYIapCTBEHHBINA CTAHIAPT OOIIETO CpeIHEro 00pa3oBaHUsI.
[TpumepHBIe TpOrpaMMBI 110 Y4eOHBIM NpenMeTaM. MaremaTtuka. 5—9 Ki1acchl.

IHo reoOMEeTpMun:

Y4eOHO-MEeTOAUYECKUI KOMIIJIEKT

I'eomerpus: 7—9 xn. / J1. C. AranacsH, B. ®. byry3os, C. b. KagomueB u ap. — M.:
[Tpoceemenue, 2004—2011.

['eomerpus: pabouas terpans: 7 ki / JI. C. Aranacsn, B. ®@. Byry3os, 0. A. I'mazkos, U. 1.
KOnuna. — M.: [Ipocsemienne, 2004—2011.

I'eomerpus: pabouas terpans: 8 ki. / JI. C. AranacsH, B. ®@. byry3zos, 0. A. I'nmaskos, U. N.
Onuna. — M.: IIpocsemenue, 2004—2011.

['eomerpus: pabouas terpans: 9 k. / JI. C. Aranacsn, B. ®@. Byry3os, 0. A. I'mazkos, U. 1.
KOnuna. — M.: [Ipocsemienne, 2004—2011.

3ueé b. I. T'eomerpusi: numakt. marepuansl: 7 xi. / b. I'. 3uB, B. M. Meiinep. — M.:
[Tpoceemenue, 2004—2011.
3ueé b. I. Teomerpusi: mumakt. marepuanel: 8 xin. / b. . 3uB, B. M. Meiimep. — M.:

[Tpoceemienwne, 2006—2011.

3ue b. I'. T'eomerpus: quaakt. matepuainsl: 9 ki. / b. I'. 3uB. — M.: [Ipocsemenue, 2004—2011.
Uzyuenue reometpuu B 7, 8, 9 kijaccax: meroi, pexkoMmeHpanuu: kH. qis yuurtens / JI. C.
AranacsiH, B. ®@. Byry3o0s, 10. A. I'ma3koB u n1p. — M.: IIpocemenune, 2003—2011.

Muwenko T. M. T'eomerpusi: TemaTudeckue Tectol: 7 K. / T. M. Mumenko, A. JI. bauakoB. —
M.: IIpoceemenne, 2008— 2011.

Muwenxo T. M. T'eomerpus: TemaTndeckue TecTol: 8 ki1. / T. M. Mumenko, A.Jl. biuakoB. —
M.: Ilpoceemenue, 2008— 2011.

Muwenxo T. M. I'eomerpust: Tematudeckue tectsl: 9 k. / T. M. Mumenko, A. /. biuHkoB. —
M.: IIpoceemenne, 2008.

JlononHUTeNbHAS TUTEpaATypa

Teopemuueckuit mamepuan

Aoamap K.Onemenrapnas reomerpus. B 2 u. U. 1. Ilnanumerpus /K. Anamap. — M.:
VYunearus, 1957.

bymysoe B. @. IlnanumeTtpust: nocobue s yrayosa. usyd. matematuku / B. @. byry3os, C. b.
Kanomues, O. I'. [lo3usik u ap.; nox pen. B. A. Canosanuero. — M.: duszmariut, 2005.
Bacunves H. b. Ilpsmble u xpussle / H. b. Bacunbes, B. J1. I'y-reamaxep. — M.: MITHMO,
2006.

Tenvgpano U. M. Meron xoopaunar / . M. T'envdang, E. I'. I'maronesa, A. A. Kupumios. —
M.: MITHMO, 2009.

Tunvb6epm /. OcnoBanms reometpun / JI. ['mnp0ept.—JL: OT'U3, 1948.

Hexapm P. I'eometpust. C npumnoxxennem n3dpanusix padot I1. depma u nepenucku P. Jlekapra
/ P. Hexapt. — M.: JIubpo- kom, 2010.

Eexnuo. Hauama. Ku. VI / Eskimna. — M.; JI.: T'octexmu3aart, 1948.

Eexnuo. Hauama. Ku. VII—X/Epknua. — M.; JI.: T'octexusnar, 1949.

Eexnuo. Hauama. Ku. XI—XV / EBkina. — M.; J1.: T'ocrexusgat, 1950.

Kneiin @. DneMenTapHasi MaTeMaTuka ¢ TOUkH 3peHus Boicuieil. B 2 1. T. 2. 'eometpus / .
Kneitn. — M.: Hayxka, 1987.

Koxcemep I'. C. M. Beenenue B reomerputo / I'. C. M. Kok-cerep. — M.: Hayxka, 1966.

Henom U. M. Teomerpuueckue npeodpaszoBanus. B 2 1. T. 1. JIpmxkenus u npeobpazoBaHus
mogooust / . M. SIrmom. — M.: TUTTII, 1955.

3aoannvui mamepuan

Anexcandpos U. M. COOpHUK TeOMETpUUYECKUX 3a1ad Ha moctpoenue / . U. AnekcanapoB. —
M.: Yunienarus, 1950.

Topoun P. K. Teometpust. [Imanumerpus: 3agaunnk: 7—9 ki. / P. K. Topaun. — M.: MITHMO,
2006.



Mooenos I1. C. COOpHHK 3a/1ad IO CIEeNUaTbHOMY Kypcy siementapHoir matematuku / 1. C.
MopaenoB. — M.: Bricmas mikona, 1960.

Ilpaconoe B. B. 3anaun no manumerpun / B. B. Ilpacomos. — M.: MITHMO, 2007.
Cusawunckuti M. X. HepaBenctna B 3agavax / M. X. CuBa-mmuckuii. — M.: Hayka, 1967.

Hlapvieun U. @. 3amaum o reomerpuu. [lmanumerpus / . @. [lapeirua. — M.: Hayka, 1982.
— Bpin. 17. — (bubnmoreuka «KBaHT»).

Hlxaapckuii /I O. VI30paHHBIC 33aud U TEOPEMBI AJIEMEHTApHONW MareMaTHKu. [ eomeTpus.
[Tnanumerpust //1. O. Hknapckuii, H. H. Yennos, . M. Srnom. — M.: @uzmaraur, 2002.
lImeuneays I'. Cto 3amau / I'. llIteitnray3. — M.: Hayxka, 1986.

Hayunas, nayuno-nonynsapuas, ucmopuueckas iumepamypa

Apxumeo. O xBanparype kpyra / Apxumen, X. ['oiirenc, U. I'. JlambepT u np.; mep. ¢ Hem. — 3-
e u3a. — M.: Enuropuan YPCC, 2010.

Beiinw I.Cummerpus / I'. Beitnb. — M.: Hayka, 1968.

T'aponep M. Matematuuaeckue HoBeJTbl / M. I"apaaep. — M.: Mup, 2000.

Koxcemep I'. C. M. Hossie Bctpeun ¢ reometpueii / I'. C. M. Kokcerep, C. J1. I'peiituep. —
M.: Hayka, 1978.

Kypanum P Yto Takoe marematuka? / P. Kypanr, I'. Po66unc. — M.: MITHMO, 2001.

Paoemaxep I'. Yucna u ¢urypst / I'. Pagemaxep, O. Temnmun. — M.: 'oc. u3za. ¢us.-mar. nut-
pb1, 1962.

Cmpoiix /]. AI. Kpatkwuii ouepk nctopun marematuku / 1. 1. Ctpoiik. — M.: Hayka, 1984.
Hlupoxos II. A. Kpatkuii ouepk ocHoB reomerpun Jlo6auerckoro / I1. A. IllupokoB. — M.:
URSS, 2009.

Cnpasounvie nocobust

Anexcanopos I1. C. DHnMKIONE U IeMeHTapHoi MatemaTtuku. B 5 ku. Ku. 4. 'eometpus / I1.

C. Anekcannpos, A. . Mapkywmesny, A. fI. Xununa. — M.: @usmarrus, 1963.

e Anexcanopos I1. C. DHnuKIONENA deMeHTapHoil matemaTuku. B 5 ku. Ku. 5. ['eomerpust /
I1. C. Anekcannpos, A. W. Mapkymesuy, A. . Xunuun. — M.: Hayka, 1966.

HNupopmanmnoHHbIe cpeacTBa
HHTEpHET-pECYpChl HA PYCCKOM SI3BIKE
http://ilib.mirrorl.mccme.ru/

http://window.edu.ru/window/library/

http://www.problems.ru/

http://kvant.mirrorl.mccme.ru/

http://www.etudes.ru/

HHTepHEeT-pecypChl Ha aHIVIMICKOM SI3BIKE
http://mathworld.wolfram.com/

http://forumgeom.fau.edu/

o MaTeMaTHKe U aJreope:

HanmMeHnoBaHMEe 0O0BEKTOB U CPEICTB [Tpumevanus
MaTepUaIbHO-TEXHUYECKOTO 00eCTICUCHUS


http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library/
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/
http://mathworld.wolfram.com/
http://forumgeom.fau.edu/

Matemartuka. 5—9 kiaccel. Pabouas
nporpaMma K JInHuM yaeouukos I'. K.
Mypasuna, K. C. MypasuHa, O. B.
Mypasunoii. B coopHuke pabounx
nporpamMm «MateMaruka. 5S—9 Kiaccoi»
U1 00111€00pa30BaTENbHBIX YUPEKICHUN /
Cocrt. O. B. MypaBuHa

DOrpaMMBblI

B nporpamme ompezaeneHsl Lend U 3a7aud Kypca,
paccMOTpeHbl ~ OCOOCHHOCTH  COJACPKaHHUS |
pe3yNbTaThl ero OCBOEGHUS (JIMYHOCTHBIE,

METaNpPEeMETHbBIE U NPEIMETHBIE); MPEICTABICHBI
COJIepKAHUE OCHOBHOIO 001ero oOpa3oBaHUS IO
MaTe€MaTUKe, TEMaTU4eCKoe IUIAHUPOBAHHE C
XapaKTEPUCTUKOM OCHOBHBIX BHUJOB JEATEIbHOCTH
YYaIIUXCs, OIMCAaHO MAaTEpUAIBbHO-TEXHUYECKOE
oOecnieyeHre 00pa3oBaTeIbHOIO Ipolecca

Mypaeun I'. K., Mypasuna O.
\B.Maremaruka.

® KJaccC.

Mypaeun I. K., Mypasuna O.
B.MaremaTuka.

® KJaccC.

Mypasun I'. K., Mypasun K. C.,
Mypaeuna O. B. Matemartuka. 7 xnacc.

Mypaeun I. K., Mypasun K. C.,
\Mypasuna O. B. Matemaruka. 8§ kiacc.
Mypaeun I. K., Mypasun K. C.,
Mypasuna O. B. Matemaruka. 9 kiacc

Y4eOHUKH

B ydeOHMKaxX peann3oBaHa TIIaBHAS 11€)1b, KOTOPYIO
CTaBWJIM TIepel CO0O0I aBTOPHI, — pa3BUTHE
JIMYHOCTHU IIKOJIbBHUKA CPEICTBAMU MATEMATHKH,
MOJATOTOBKA €ro K MPOJOHKEHUIO O0YUYESHHS U K
caMopeai3aluy B COBPEMEHHOM OOIIIECTBE.

B ydyeOHMKaxX MpeAcTaBieH MaTepuall,
COOTBETCTBYIOLIMI MPOrpaMMe U MO3BOJSIOIINI
ydaummest S—

9 kJ1acCOB BBICTPAWBATh WHIUBUIYAIbHBIC
TPACKTOPUHU U3YUYCHHS] MATEMATUKH 32 CUET
00513aTeILHOTO U JIOTIOJIHUTEIILHOTO MaTepuraa,
MapKUPOBAaHHOW Pa3HOYPOBHEBOM CHUCTEMBI
YIPaXXHEHHU I, OPraHU30BaHHOW MOMOILU B pa3eie
«OTBETHI, COBETHI M PEUICHUS», TOMOJIHUTEIBHOTO
MaTepHalia: pa3InyHbIX MPAKTUKYMOB,
MCCIIEIOBATENLCKUX U MPAKTUYECKUX padoT,
JIOMAITHUX KOHTPOJIBHBIX pabOT, HCTOPUIECKOTO U
CIIPaBOYHOI'0 MaTepuasia u ap.

Pabouue Terpaau

Mypaeun I'. K., Mypasuna O.
\B.MareMaruka.

e xiacc. B2 yu.

Mypaeun I. K., Mypasuna O.
B.MaremaTuka.

e xiacc. B2 u.

Mypaeun I'. K., Mypasuna O. B.Anreopa.
7 knacc. B 2 4.

\Mypaeun I'. K., Mypasuna O. B. AnreGpa.
8 knacc. B 2 4.

Mypaeun I'. K., Mypasuna O. B.Anreopa.
9 kmacc. B2 g

Pabouue TeTpaay npenHa3HauYeHb! AJi1 OpraHu3aluu
CaMOCTOSATENIBHOU AEATEIbHOCTH ydaluuxcs. B Hux
[peJICTaBlIeHa CUCTEMa pa3HOOOpa3HbIX 3aJaHUN
JUIS 3aKpeTIeHHs] 3HaHUH U 0TpabOTKU
YHUBEPCATHHBIX YU€OHBIX IEUCTBHMA. 3aqaHus B
TETpaAsaX pacIoyiaraloTcsi B COOTBETCTBUHU C
coJlep:KaHrueM y4eOHHUKOB. TeTpaau Takxke
COZIEpKAT BBIYUCIUTEIbHBIE IIPAKTUKYMBI U
KOHTpOJIbHBIE 3a7aHus B popmare EI'D ko Bcem
riiaBaM yueOHUKa

I[m[aKanecKne MaTepHaJbl



Mypaeun I. K., Mypasuna O.
B.MaremaTuka.
5—6 kJaccel.

Mypaeun I'. K., Mypasuna O. B.Anreopa.
7 Knacc.

JluakTuueckrue MaTepuaibl 00ecreqnBaoT
JTUArHOCTHKY U KOHTPOJIb KauecTBa O0yueHus B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO
MOJATOTOBKU YUaIIUXCs, 3aKPEIUVIEHHBIMU B
crangapre. [locobust cogepxar npoBEepOUHBIE
paboThI: TECTHI, CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboThl, JONOJIHAOT 3aJa4HbIi MaTepual
y4eOHUKOB U pabO4YnX TETpajeil, comepkaT OTBEThI
KO BCEM 331aHUSM

JlonoJIHUTeIbHAS JTUTEPATYPA VIS YYALIHXCS

bawmaxoe M. H.Matematrika B KapMaHe
«KeHrypy». MexxayHapoaHble OJIMMIINAbI
[IKOJIbHUKOB.

3easuu JI. I1., Pazanosckuit A. P. Anrebpa
B TaOnuiax. 7—11 kimaccel: cripaBOYHOE
nocooue.

Konuxoe A. ©., Konukoe A.
B.1300peTaTenbHOCTh B BHIYUCIICHUSIX.

Martematuka B popmynax. 5S—I11 knaccsl:
CIIpaBOYHOE TIOCOOHE.

Ilempoe B. A.Matemaruka. 5S—11 kiaccsl.
[IpuknagHblie 3a1a49u.

CHIHMCOK JAOTOTHUTEIIBHON JTUTEPATYPhl HEOOXOAMM
YYaIUMCsl 7151 Ty4IIero MOHUMaHus ujen
MaTE€MaTUKH, PAaCIIMPEHUS CIIEKTPa U3ydaeMbIX
BOIIPOCOB, YIIyOJIeHUs UHTEpeca K MPEAMETY, a
TakKe IS IIOJACOTOBKU TOKIa0B, COOOIEHUH,
pedepaToB, TBOpUECKHUX PabOT, IPOEKTOB U Jip. B
CIIUCOK BOIIUTH CITPABOYHUKH, ydeOHbIE TOCOOuS,
COOpPHUKH OJTUMITHA[], KHUTHU JJISI YTEHUS U Jp.

®Denvko JI. M.Meroa UHTEPBAIIOB B
pELICHUH HEPAaBEHCTB U MCCIeI0BaHUN
¢ynknuil. 8—11 knaccsl: yuebHoe
nocooue.

Ilabanosea M. B. u op.ToxnecTBeHHbIE
npeoOpa3oBaHus BeIpaxkeHUH. 8—9
KJIACChI: yueOHOe 1mocobue.

Iapvicun H. @.Ypoxku AeayLIKU
["aBpunbl, v Pa3BuBaromme KaHUKYJIbI

MeToanyeckue nNocoOus 1 y4UTE st

Mypasun I'. K., Mypaguna O.
\B.MareMaruka.

® KJIaCC: MCTOOHUYCCKOC mocobue. B 2 u.

Mypasun I'. K., Mypaguna O.
\B.MareMaruka.

® KJIaCC: MCTOIHUYCCKOC rmocooue.

\Mypaeun I'. K., Mypasuna O. B. AnreGpa.
7 KJacc: METOANYECKOE TIOCOOHE.

\Mypaeun I'. K., Mypasuna O. B. AnreGpa.
8 Ki1acc: MeToInYeCcKoe TIOCo0He.

\Mypaeun I'. K., Mypasuna O. B. AnreGpa.
9 xacc: MmeToanyecKoe nocooue

B MeTonmyeckux MocoOusix onucaHa aBTopcKas
TEXHOJIOTUS 00yueHus: maremaruke. [locoOus
[TOCTPOEHBI IOYPOYHO U BKJIIOYAIOT IPUMEPHOE
TEMaTHYECKOE TUIAHUPOBAHNE, CAMOCTOSTEIbHBIE U
KOHTpPOJIbHBIE pa0OThI, MAaTEMaTHUECKHUE JUKTAHTBHI,
TECTBHI, 3aJJaHUs JUIs YCTHOU pabOThl U
JOTIOTHUTEIIbHBIE 3aJJaHUs K YPOKY, HHCTPYKILUU 11O
[IPOBEJCHUIO 3a4E€TOB, PELICHUS 3a1a4 Ha CMEKAIIKY
W JUIsL JIETHErO J0cyra




IleuyaTHLIe MOCOOUA

Komruiek T Tabmurl o MareMaTuke. 5—6
KJIACChI. 8 IBYCTOPOHHUX TAOIHII.

Komrutek T tabnui o anredpe. 7—9
KJIaCChI.

4 BYCTOPOHHHUE TAOJHIIBI.

Komrmuiek T mopTpeToB i KaOMHeTa
MaTeMaTuku (15 mopTpeToB)

Komruiek Tbl TaOJIuI] CIPAaBOYHOTO XapakTepa
OXBaTHIBAIOT OCHOBHBIC BOIIPOCHI [0 MAaTEMATHKE
Ka)KI0ro roja o0y4yeHusl.

TaOmuiel TOMOTYT HE TOJBKO CJHENaTh MPOIece
00ydeHus1 6os1ee HArJBIHBIM M d()PEKTUBHBIM, HO U
YKpacsAT KaOWHET MaTeMaTHKH.

Tabuuipl comepkaT mpaBuiIa ISHCTBHI C YUCIaMH,
Ta0JIUIIBI METPUYECKUX MEp, OCHOBHBIC
MaTeMaTuyeckue (POpMyIibl, COOTHOIICHHUS, 3aKOHBI,
rpaduku GyHKINH.

B KoMILIeKTe MOPTPETOB JIJIsl KaOMHETa MaTeMaTUKU
MIPEJICTABJICHBI TIOPTPETHI MATEMATHKOB, BKJIA]T
KOTOPBIX B Pa3BUTHE MAaTEMaTUKU MIPEJICTABJICH B
dIrocC

KomnbioTepablie 1 HHPOPMALMOHHO-KOMMYHHKATHBHbIE CPeICTBA 00y4eHHUsI

CD-ROM «Marematuka. 5—11 kiaccei».

CD-ROM «MHTepakTHBHAS MaTeMaTHKA.
5—9 KIacchI».

MynbTrMeaniHbBIE 00yYaroIue NporpaMmMbl HOCSAT
pO0JIEMHO-TEMAaTUUYECKHI XapaKkTep U
00eCreunBaroT JOMOJHUTEIbHBIC YCIOBUS IS
W3Y4EHHUS OT/AEIbHBIX TEM U Pa3/IeJI0B MATEMATUKH.

CD-ROM «BeposdTHOCTh M CTaTHCTHKA.
5—9 KJ1acChI»: IPAKTUKYM

CD-ROM  «Marematuka. 5  Kiace»:
MYJIbTHMEINIHOE MTPUIIOKECHNE K YICOHUKY
CD-ROM  «Marematuka. 6  Kjacc»:
MYJIbTUMEAMMHOE MPUIIOKEHNE K YIEOHUKY
CD-ROM «Anrebpa. 7 KJIacC».
MYJIbTHMEANIHOE MTPUIIOKECHNE K YICOHUKY
CD-ROM «Anrebdpa. 8 KJIace»:
MYJIbTUMEANHHOE MPUIIOKEHNE K YIEOHUKY
CD-ROM «Anrebpa. 9 KJIacC».

MYyJbTUMEAUMHOE TPUTIOKEHNE K YIEOHUKY

Jucku pa3paboTaHsbl JIJIs1 CAMOCTOATENLHON PaOOTHI
yualmxcs Ha ypokax (eclid KJIacc OCHAIIEH
KOMHI)I-OTepaMI/I) WJIM B JOMAIIHUX YCJIOBUAX.
Martepual 1o OCHOBHBIM BOIIPOCAM MaT€MaTHUKU
OCHOBHOM IIKOJIBbI PEJCTaBJIECH HAa IUCKaX B TPEX
aCIIeKTax: IEMOHCTPAIMH 0 COAEPKaHUI0
MpeaAMeTa, MPAKTUKYMBI 110 PEIICHUIO 3a/1a4,
paboThI 11 CAMOKOHTPOJISL YPOBHS YCBOSHUS
3HAHUU

TexHn4yeckue cpeacrsa

[lepcoHaIbHBIN KOMIBIOTEDP C IPUHTEPOM

MyIbTUMEANATIPOEKTOP C SKPAHOM HUITH
WHTEpaKTUBHAs IOCKa

Kcepokc

[IpunTeEp




KanennapHo- TeMaTudeckoe IJIaHUPOBAaHUE, 5 KIlace

Ner\ono
ypoKa

Neypoxka

paszzuena

Tema

OcCHOBHBIE BUABI ACATCIBHOCTU

[ToBTOpenue n\3

[ara
MIPOBEICHHS

IloBTOpEHHne Kypca

mareMaTuku 1-4 kaacc (104)

1 12 VYBeIMYUTh HAa HECKOJIBKO €MHMLl | BecmomuHaroT npaBuia, pa3nuyaror cymectBeHHyto | Ctp 5-6
YBenuuuTh B HECKOJIBKO pa3 pa3HUIy IOHATHUH.
PaboTaroT 1o ajaropurmy.
2 3,4 YMeHBIINTh Ha HECKOJIBKO €AMHULl | BcrnoMMHAIOT npaBuiia, pa3inyaroT CyHIECTBEHHYIO
YMEHbBIINTh B HECKOJIBKO Pa3 pasHUIly MOHATHUH.
Paborarot 1o anropurmy.
3 56 Omnpenenenue 4acTH OT LEJIOTO OnpenenstoT NOHATHE YaCTH, LEJI0T0,
qucna B3anMo3aBUCUMOCTH. [IpakTuyecku onpeneistor
1EJIO€ U YaCTh.
4 78 Haxoxnenue momany u BcenomuHaroT paznuuHbie BUIBI GUTYp. YUaTcs
nepuMeTpa paboTaTh M0 aNropuTMy. 3alIOMUHAIOT [TPABUJIA.
5) 9 Cno’xeHue 1 BHIYMTAHNE [ToBTOPSIOT AECATUYHBIA COCTAB YHCEN, CUUTAIOT
MHOT'03HAa4YHBIX YHCEII ycTHO. [Ipumensitor
PannonansHbIe CIOCOOBI YCTHOTO U MUCHbMEHHOTO Konrposneras pabora
10 cyera
HatypaJjbHble yucia u HyJb (29 1)
1. lecsiTuunas cucrema cuucienus ( 44)
6 1 HarypanbHblii psia uncen. OnuceIBaTh CBOMCTBA HATYypaJIbHOTO psiAa. YuraTh I11
JlecsiTuuHas cucTeMa CUMCIEHUS. U 3aIllUChIBAaTh HaTypanbHble. HaxonuTe cymmy Cé6
7 2 Pazpsiapl u knaccer. [IpaBuna nudp YucIa U CyMMy paspsIHBIX ClIaraeMbIX IT1
3alMCH U YTEHUS YHCEIL. C7
8 3 CymMa pa3psTHBIX ClIaracMbIX. IMlc8
9 4 Cymma 1udp uncia. 3akpernyieHue II1¢c9
PO IEHHOT O
2. CpaBHenue uuncen (4u4)
10 1 ‘ YucnoBsle paBeHCTBA U CpaBHuMBaTh M  ymopsaouyuBaTh Harypaibnble | [12 ctp 7-20




HCpaBCHCTBA..

quciia.
Yurath paBE€HCTBA, HEpPaBCHCTBA.

11 2 Crporue u HecTporue Uutath paBEHCTBA, CTPOTME U HECTpOorue
HCPABCHCTBA. HEPaBEHCTBA.
12 3 JIBOliHBIE HEPABEHCTBA. Pa3znuuaTh 1 Ha3bIBaTh paBEHCTBA U HEPABEHCTBA,
Konrprpumep. CTPOTME€ M HECTPOTME HEPABEHCTBA, JIBOMHBIE
HEPaBEHCTBA.
OnpoBepratb  YTBEp)KIEHUS  C  IOMOILBIO
KOHTpIPUMEDA.
13 4 [IpaBuina yTeHUs paBEeHCTB U Pemate 3am1aun Ha yBeIMYEHUE U YMEHBIICHHE Ha

HEPABEHCTB.
[IpaBuio cpaBHEHMS YHCEIL.

HCCKOJIBKO CIWHHUIL, a TaKXE YBCIUUYCHUC U

YMCHBIICHUC B HCCKOJIBKO pas3

3. Hkanel 1 KoopAUHATSHI (4 1)

14 1 [IpaBuia 3amucy eJuHULL YuTaTh ¥ 3aNMCHIBATh €UHULIBI U3MEpeHUs JuIuHbI | [13
U3MEPEHUS JJIMHBI U MaCCBI. Y MaccChl. C21-30
ITpaBuiI0 UTEHUSI UMEHOBAHHBIX
qucen.
15 2 Lena nenenus. TounocTh CHuUMAaTh OKa3aHusl TPUOOPOB.
H3MEPCHU. BelpaxxaTe OZHM €OUHUIBI U3MEPEHUS [UIUHBI U
Macchl B JPYTUX €IMHUALIAX.
16 3 [TpubnuxeHHble H3MEpEeHus CtpouTh Ha KOOPAUHATHOM JIy4Y€ TOUKH IO
BEJIMYUH. 3aJJaHHBIM KOOPIWHATAM;
17 4 KoopaunaTHblii myd OnpeaensaTb KOOPAMHATHI TOYEK
18 Kontponbras pabora Nel JunakTuyeckui

Marepuall, reyaTHas
TeTpaab

4. 'eomerpuueckue purypsl (54)




19 1 Touka, mpsiMasi, OTpe30K, Jiy4, yroi. | Pasnuuare u Ha3piBaTh reomerpuueckue ¢urypsi: | [14
20 2 [IpaBuso ureHust paBeHCTB U TOYKa, npsimasi, OTPE30K, Iy, yroi, | Ctp 32 -43
HEPABCHCTB, COCTABJIICHHBIX JUJIA HPSMOYIOJIbHUK, KBaJpar, MHOT'OYTOJIbHHUK,
JUIMH OTpe3KOB. OKpPY>KHOCTb, OKPYKHOCT.
HISHIP, PAINYC 1 AHaMeTp Pacno3HaBath Ha  yepTekax, pHCYHKax B
OKPY>KHOCTH.
21 3 TMapasuienbHble 1 OKpY)KalOIIeM MHpE TeOMEeTpUYecKre (QUrypsl,
HEPICHANKYIIAPHBIE TIPSIMBIE. KOH(pHIypanuu ¢uryp (rmockue,
Jlomanasi, MHOTOYTOJIbHUK, IIPOCTPAHCTBEHHBIE). [IpuBoguTH IIPUMEPEL
IICPUMCTP MHOTOYTOJIBHHKA. aHAJIOTOB T€OMETPHUECKUX (DUTYP B OKpYKAIOIMIEM
22 4 Tpeyronbauk. Buabt
TPEYrOJIbHUKOB (OCTPOYTOJIbHBIE, MHPe-
NPAMOYTOJIBHBIE, TYTIOYTOILHBIE). N3o00paxarh reomerpuyeckue GuUrypel u - HUX
23 5 TlepuMeTp MpSIMOYTOJIbHHUKA. KOHQHUTypaluu OT PYKH U C HCIOJIb30BaHUEM
HepaBeHCTBO TpeyroiapHHKA. YEePTEKHBIX UHCTPYMEHTOB. N300paxaTs
reoMeTpuuecKue GUrypsl Ha KieTyaTol Oymare.
W3mepare ¢ MOMOUIBIO  WHCTPYMEHTOB |
CpaBHUBATh JUIMHBI OTPe3KOB. CTPOUTH OTPE3KH
3aJIaHHOM JUITMHBI C TIOMOLIBIO JINHEUKU U LUPKYIIS.
BelpakaTe OIWH €AMHUIBI WM3MEPEHUS JUTHHBI
yepes Apyrue
5. PaBenctBo Quryp (3 1)
24 1 PaBeHcTBO nnaronaneiu Haxomute ®  Ha3bBaThb  paBHble  ¢urypsl | [15 c45 -50
PSIMOYTOJIbHUKA. [TocTtpoenue paBHBIX (UTYp C MOMOIIBIO KaJbKH.
N300paxkaTh paBHbIE (PUTYPBHI.
25 2 CBoiicTBa KBajpara. HccnenoBaTh U ONMUCHIBATH CBOWCTBA JUAroHajeu
26 3 PaBencTBO nuaronasnei

npsimoyrosbHuKa. CBoiicTBa
KBaJparta.

npsAMOYTOJIbHHKA, HCIIOJIb3YA OKCIICPUMCHT,
Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC.

PemiaTe 3agaun Ha HaXO0XKIACHUE JIUH OTpPC3KOB,




INEPpUMETPOB MHOI'OYI'OJIBHUKOB

6. U3mepenue yrios (54)

27 1 Buasl yrios. M3mepenue u I16
MIOCTPOCHHUE YTJIOB C TIOMOIIbIO H3mepsTh €  TNOMOLIBIO  HHCTPYMEHTOB |
TPaHCIIOPTHPA.. CpPaBHHUBATh BEJIMYNHBI YTIIOB.
28 2 buccekrpuca yria. CMexHbIC U Crpoutb ¢ momoliplo TpaHcnoptupa yrisl | Ctp 52-54
BCPTUKAIBHBIC YTJIbI 3aJJaHHOW BEJIMYMHEL.
29 3 Karersl 1 runorenysa HaxoauTh Ha PUCYHKE CMEKHBIE M BEPTHUKAJIbHBIC Crp 55-56
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
30 4 Bunpsl TpeyroinbHUKOB YTIBL Ctp 57-60
(paBHOGEIPEHHBI, HccnenoBaTh cymMMy YIJIOB B TpPEYroJIbHHKE,
PaBHOCTOPOHHMIA, UCIIONB3YS SKCIIEPUMEHT, HaOJroIeHuE,
Pa3HOCTOPOHHU). U3MEPEHUE, MOJICIIUPOBAHUE
31 5 CyMMa yrIioB TpeyroibHHUKA. Ctp 61-67
32 KonTponbras padorta No2 JlnmakTiaeckuii
MaTepuai, TedaTHas
TETpalb
33 AHanu3 KOHTPOJIBbHBIX PadoOT. JunakTuaeckuii
PaGora Hag ommbOkamu. MaTepuai, TedaTHas
TeTpajb
34 3akpeneHue NporuIeHHOTro JnnakTryeckun
MaTepuai, TedaTHas
TeTpajb
YuciaoBble 1 OyKBeHHbIE BbIpaxkeHus (29 1)
7. YncnoBble BRIpAXXEHUS U WX 3HaYeHUs (6 1)
35. 1,2 [TpaBuIiio YTE€HUS YUCTOBBIX YuTath U 3aNTUCHIBATH YHCIOBBIC BBIPAXKCHHUSI. Crp 68
36 BBIpQKCHUH. 3HAYCHNE YHCIOBOTO | BBIMONHATE ~ BBIYKMCICHUS C  HATypaIbHBIMHU
BBIPKEHUSI. YHCIIaMU, HAXOIUTh 3HAYCHHUE BBIPAKEHUSI.
37 3 [Topsigok neicTBUM B YMCIIOBBIX Hccnenosath MpocTenIne grcnossie | [17 ctp 68-69




BBIPQKEHUX CO CKOOKaMHU u 0e3 3aKOHOMEPHOCTH, IPOBOJUTH YHCIIOBbIE
CKOOOK. AKCIIEPUMEHTHI.
38 4 JleicTBUA ¢ HaTypalbHBIMU YuraTh U 3aIIMCHIBATh YUCIIOBBIE BHIPAKECHMUSL. I17 ctp 70 -73
YHCIaMH. BbINONHATE  BBIYMCIEHHUS C  HaTypalbHBIMU
YKCJIaMH, HAXOAUTh 3HAYEHHUE BBIPAKEHUS.
39 5} Pemenue TekCTOBBIX 3a/1a4 € AHaM3UpPOBaTh TEKCT 3a7a4M, MOJECIUPOBAThH Ctp 75
apu(pMETHYECKUM CIIOCOOOM. YCIIOBHE C MIOMOIIBIO CXEM, COCTABIIATH IJIaH
pelIeHus.
40 6 3ajaun Ha ABUKEHUE ABYX AHanu3upoBaTh TEKCT 3aJla4d, MOJCIUPOBAThH Ctp 76-77
00BEKTOB. YCIIOBHUE C ITOMOIIBIO CXEM, COCTABIIATH IUIaH
pEeLlIeHMs], 3alIUChIBATh PEILICHUS ¢ IOSICHEHHUSIMH,
OLICHUBATh TOJIyYE€HHBIN OTBET, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIOBHIO.
8. Ilnomans npssMoyroyibHUKa (6 1)
41 1 IlonsTHe O CcTeNEHN ¢ HATYpalNbHBIM | Beruucnars  3HaueHus  creneHeil.  Haxoxwuts | 11 8 ctp 78
MTOKAa3aTeJIeM. 3HAYEHUE YHCJIOBOTO BBIPAKEHUS, COJAEPIKAIIEro
CTETEHH YHUCEIL.
42 2 KBaapar u ky6 umcna. [Tonp3oBaTbess Tabimuamu KBajpaToB M KyOoB | I18 ctp 80
YHCell.
43 3 IIpaBmwiio Bo3BeneHUS B KBaapaT | BelUMCIATH 3HAUEHUS CTEIEHEH. IT8 cTp 83
yucen, okaHuuBawommxcs Iudpoit | [lomp3oBarbess TaOauIaMu KBaJApaToB W KyOOB
5. qucer.
4 4 ITopsimok nelicTBuil B BepakeHUAX | MccinenoBars NpoCTENIINE YUCIOBBIE Ctp 84-86
4 CoJIeprKalliX CTENeHb YUCIa. 3aKOHOMEPHOCTH, TPOBOAUTH YUCIIOBbIE
HKCIIEPUMEHTHI.
45 5 Emuune! miomanny. Breruncnsare IO x KBaJIpaTOB Hu
IPSAMOYTOJIbHUKOB, UCIONB3Ys (POPMYIIBI TUIOIIAAN
KBaJpaTa M HOpsIMOYTrOJbHHUKA. BplpaxkaTh oaHH




SAMHUIIBI U3MEPEHUS IO Yepe3 APYTHe.

46 6 [lnomaau npsMOYroJbHUKOB U Pemate 3amaun Ha HaxoxzaeHwe Iuiomaneu | Ctp78
KBaJpaTOB, HAXOXKJICHUE HX KBaJPaTOB U MPSMOYTOJIbHUKOB.
MEPUMETPOB. HccnenoBath  miomaib MNPSIMOYTOJIBHUKOB  C
3aJJaHHBIM [IEPUMETPOM.
9. O0BeM NpsIMOYTOJILHOTO Mapasuienenumnena ( 44 )
47 1 [Ipssmoyronbublil  napaienenumnes | COOTHOCUTh IPOCTPAHCTBEHHBIE (UIYpPBI C HX
U TUpaMUJA.. MPOEKIMSIMU Ha TUIOCKOCTb. I19 ctp 87-90
48 2 Bepuunsl, rpanu, pedpa Pemmarp 3a1aun Ha HaxOXAEHUE TpaHel, pebdep, Ctp 90-93
napajuleJienune1a i TupaMu/ibl. BEPIIMH KyOOB U TIPSIMOYTOJIBHBIX
napaJuieNIenune1oB.
49 3 Pa3zBepTka napamienenumnena u UsroraBnuBath  mpocTpaHcTBeHHble Tenma u3 | Ctp 94-97
TUPaMUJIBI. pa3BepTOK;  pacro3HaBaTh  pPa3BEpPTKH  KyoOa,
napajuiefienunena, MNHPAMUAbL, LUIUHApPA U
KOHYyca.
50 4 Ob6beMm IPSIMOYTOJIBHOTO | Bbruncnsate 00bemMbl KyOa U IPSIMOYTOJIBHOTO Crp 98
napajuieNenunena. napasuieNienumnena, uCnoiab3ys Gopmyisl o0bema
Ky0a U IpsIMOYTOJIBHOTO NTapajuleenunesia.
BrIpaxkaTh OJTHU €IUHUIIBI U3MEpPEHUsI 00BbemMa
yepes JIpyrue
51 KonTtponsHas padora Ne 3 JunakTuueckui
MaTepHal, rmeyaTHas
TETpab
Amnanu3s pabot. PabGota Han JunakTuaeckuit
orOKaMu. MaTepual, neyaTHas
TeTpaab
11. ®opmyinsl u ypaBHeHHs ( 5 1)
52 1 ®opmyna mepuMeTpa U IUIomaan | MogenupoBaTh — HeclnoXHble — 3aBucumoctu ¢ | [111

npsAMOYIrOJIbHHUKA,
ITOBECPXHOCTHU n

[UIOILAAA
o0bema

MOMOIIBI0 (OPMYJ; BBIMONHITH BBIYUCICHHS IO
dbopmynam.




IPSIMOYTOJIBHOTO
napajuleJenunesa.
53 2 Jlenenue ¢ OCTaTKOM. Pemares mpocreitmmue ypaBHeHuss Ha ocHose | [111 ctp 109-111
o4 3 Brrauciienue no gopmyie. 3aBUCUMOCTEN MEX1Y KOMIIOHEHTaMHU JE€HCTBUMN.
55 4 Pemenue TMHENRHBIX ypaBHeHNH Ha | MICIIONB30BaTh 3HAHUS O 3aBUCUMOCTSAX MEXKIY IT11crp112-115
OCHOBE 3aBHCUMOCTH MEKIY BEJIMYMHAMU (CKOPOCTb, BPEMSI, pACCTOSHUE;
KOMIIOHEHTaMHU apu(MeTUueckux | paboTa, IPOM3BOAUTENBHOCTE, BPEMS U T.I1.) IPU
JICVCTBUH. pELIEHNH TEKCTOBBIX 3a1a4.
56 5 Pemenue TekcTOBBIX 3aa4 © CocTaBisITh YypaBHEHHUS 10 YCIOBUAM 3a]1a4. IT11 cTp 116-119
IIOMOLUIBIO COCTABJICHUS YPaBHEHUH. | AHAIM3UPOBATh TEKCT 3a]a4l, MOJIEIUPOBATh
YCIIOBHE C IIOMOIIBIO CXeM, TaOJIHIL; COCTaBIIATh
TUTaH PEIICHUS, 3aIMChIBATH PEIICHUS C
HOSICHEHUSIMH, OLIEHUBATh MOJyYEHHBIH OTBET,
IIPOBEPSIsl OTBET HA COOTBETCTBHE YCIOBUIO.
57 Kontponbnas padora Ne 4 Junaktuueckuit
Marepuall, neyatHas
TeTpaab
Hoam n npodu(13y4)
12. lonu u npoGu ( 64 )
58 1 Yucnutenp U 3HamMeHarenb apoOu. | MonenupoBath B rpaduueckoi, mnpeamerHoi | Ctp 120
Pabora Hajg ommOKamu. dbopMe TOHATHS W CBOWCTBA, CBSI3aHHBIE C
MOHSATHEM OOBIKHOBEHHOM JIpoOH.
59 2 [TpaBuio ureHus qpodei. YuTaTh 1 3aIMCHIBATH JpOOH. 112
60 3 [lpaBunpHass w  HempaBwibHas | CTPOUTh HAKOOPAWHATHOW TpsMoir Touku 1o | I1 12 ctp 123
IpoOb. 3aJJaHHBIM KOOpJWHATaM, MPeJICTaBICHHBIM B BUJIE
OOBIKHOBEHHBIX JIpo0Oeii; ompeaensTh KOOPAUHATHI
TOYEK.
61 4 Urenue u onpeaenenue | Onpenenars koopauHatel Todek.  Ctpouts Ha | I 12 ctp 125
MPaBUJIBHOM WM HENPaBWIBHOM | KOOPJAWHATHOM MPSAMOM TOYKM 1O 3aJaHHBIM
apo0u. KOOp/AMHATaM, NpEJCTaBICHHBIM B BHJE

OOBIKHOBEHHBIX APOOCiH;




62 5 Pemenwue 3a1a4y Ha 9acTH. Pemartp 3amaun Ha yactu (HaX0XICHUE YaCTH OT IT 128-129
IIEJIOTO U I[EJIOTO TI0 €r0 YacTH).
63 6 Jlonu u 1podu. MogenupoBath B rpaduuecKoi, mpeaAMeTHON 111
(dbopMe MOHATHUS ¥ CBOMCTBA, CBSI3aHHBIC C
MOHSITHEM OOBIKHOBEHHOU JPOOH.
UuraTh 1 3aNIMCHIBATh APOOH.
13. CnoxeHue ¥ BEIYUTAHUE JIPOOEH C paBHBIMU 3HAMEHATEISIMU. Y MHOXKEHHE IPOOH Ha HAaTypallbHOE Yncio. (349)
64 1 [IpaBuno cnoxxenuss apoGeit ¢ | CkinaaplBaTh W BBIYUTATh JPOOM C paBHBIMU
PaBHBIMU 3HAMEHATEISIMHU. 3HAMEHATEJSIMU. 113
65 2 [IpaBuiio yMHOXKEHUS IpoOH Ha YMHOXaTh ApoOu HA HATypajbHbIC YHCTIA. IT 13 ctp 131
YHCJIO.
66 3 CrnosxeHue 1 yMHOXKEHHUE Ipo0eit HccnenoBath 3akOHOMEPHOCTU ¢ 00bIKHOBeHHBIMH | CTp 132-135
JIpoOSMHU, IPOBOANUTH YHUCIIOBBIE IKCIIEPHMEHTHI.
14. TpeyronpHuku (3 )
67 1 BeicoTa, ocHOBaHMe TpeyrosbHHKA. | [IpoBOaNTH BBICOTBI B npou3BoibHbIX | CTp 138
CyMMa yriioB TpeyroibHHUKA. TPEYTroJIbHUKAX.
BBIUuCIAT mIomany TpeyroiabHUKOB.
68 2 [1nomane npsMOYroJIbHOTO U Haxonutb cymMMy yIiioB TpeyroibHHUKA. Crp 140
MIPOU3BOJIEHOTO TPEYTOJIbHHKA.
CymMa yrIioB TpeyroJibHUKA.
69 3 Teopema [Tudaropa. Pomo.
70 Konrtponbnas pabora Ne 5 JunakTuueckui
MaTepHal, rmeyaTHas
TETpab

HeiicTBus ¢ npodsimu (27 4)

15. JIpoOb Kak pe3yabTaT ACJICHUs] HATYPAIBHBIX Yrcel (5 9)

71

72 1.2

| PaGota Hay ommGKamH.

‘ BeimonssaTe

CJIOKCHUC n BbIYUTAHUEC

co | 1 15 ctp 149




CMeIranHoe 4uciio.

CMCIIaHHbIMH YHCJIaMMU.

73.74 3,4 [TpaBumo nepexojia ot | [lepeBomuth HempaBWIbHYIO ApoOb B cmemnanHoe | Ctp 152-155
HENPaBUJIBHOM npobu K | 4MCII0 ¥ 00paTHoO.
CMEIIAaHHOMY YHCIIY B HA00OPOT.
75 5 Pemienue 3a1a4 Ha 1po0OH. [TepeBonuTh HempaBWIbHYIO OpoOb B cMernanHoe | Ctp 156-157
YHUCIIO U 00paTHO.
Pemarp 3amaun Ha qpodu
16. Jlenenue npobu Ha HaTypanbHOE Yyuciio. OCHOBHOE CBOMCTBO Apo0OH . (4 )
76. 77 1,2 [IpaBuno  penenuss napodbu  Ha | JlenuTs npoOu Ha HaTypaIbHBIC YHCTA. Ctp 156
HATYypaJIbHOE YHUCIIO. ®opmynupoBaTh, 3aMHCHIBATE C MOMOIIBIO OYKB
OCHOBHOE  CBOMCTBO  OOBIKHOBEHHOW  JpoOH,
npaBuiIa JEHCTBUS C OOBIKHOBEHHBIMU JPOOSMH.
78.79 3,4 Cokpaienue apooei. Cokpamarb 1poou.
17. CpaBHenue apobeit (3 u)
80 ITpaBuia cpaBHEHUs IpOOEH. [TpeoOpa3oBbIBaTH OOBIKHOBEHHBIE npoou,
81 [IpuBenenue apodeii k o0IEMY CPaBHMBATbh U YNOPSI0UUBATH UX. ctp 158
3HaMEHATEINIO. [TpumeHnsaTH cpaBHEHUE IpoOEl pU perIeHun
82 [IpaBuia cpaBHeHUsI IpOOEH. 3a1ad.
[TpuBenenue apodeii k odIIEMy
3HAMEHATEIO.
83 KonrtponsHas pabora Neb JunakTuaeckuii

Marepuall, meuyaTHas
TCTpadb

AHanu3 KOHTPOJIbHBIX padoT.
Pabora majg ommbOkamu.

18. Cnoxennie u BelauTanue apoodei (4 1)

84 1,2 [IpaBuno crnoxeHust apober ¢
85 pa3HBIMU 3HAMEHATEISIMU.
86, 87 3,4 [TpaBwiio BeIMUTAHUS IPOOEH C

CxnangpiBaTh M BBIYMTATh ApoOM € pa3HBIMU
3HAMEHATEISIMHU.
[IpuMeHsITh ClOKE€HUE W BbIUMTaHUE ApoOel mpu

118 crp 164

Crp 166




Pa3HbBIMU 3HaAMECHATCIIAMU.

pelleHnu 3aj1ay.
HccnenoBaTh 3aKOHOMEPHOCTH C OOBIKHOBEHHBIMH
JpOOsIMU, IPOBOJIUTH YHCIIOBBIE SKCIIEPUMEHTHI.

19. YMHO)eHHe Ha ApOOb ( 44)

88 1 [IpaBuna yMmHOXEHHUS JpoOel U | YMHOXaTh HaTypajbHOE Yncio U Apo0s Ha ApoOs. | IT 19
CMEIIaHHBIX YKCE.

89 2 [IpaBuno HaxoxaeHus napoOu oT | Pemenue 3amay Ha HaXOXKACHUE IPOOH OT YHCIIA. IT19 cTpl81
qpCIIa.

90,91 3,4 [Ipuembr ymHOXeHUs Ha 5, HA 25, [IpumeHsaTh MpueMbl YMHOXXEHUA Ha 5, Ha 25, Ha

Ha 50, Ha 125.

50, Ha 125.

20. lenenne Ha 1po0sb (5 4)

92 1 [IpaBuna nenenust HarypaiabHOro | J[eauTh IpoOHU U CMEIIaHHBIE YKCIA.
Yyucia u IpoOu Ha Jpo0k. Pemarp 3amaun Ha vactu (Haxokmenue vactu ot | I120 crp 186 - 195
IIEJIOTO, IIEJOT0 TI0 €ro M3BECTHON YacTH, KaKylo
93 2 B3aumHo oOpaTHBIE 1pOOH. 4acTh COCTABJISCT OJIHA BEJIMYMUHA OT JPYTOH).
BBINONHATE BCe NEHCTBUS C TPOOSIMHU.
94,95 3,4 JleneHre CMEIIaHHBIX YHCE]L.
96 5 [Tpuems! neneHus Ha 5, Ha 25, Ha
50.
97 KonTponbras padorta Ne 7 JunakTuaecKkuit

Marepuall, reyaTHas
TeTpaab

PaGora Hajg ommoOkamu.

Jecsituanbie 1poom (42 )

21. [lonsiTue gecsaTudHoM Ipodu (3 u)

98

1

Ilenast u gpoOHas yacTH yuca.

99

2

OObIKHOBEHHAsT W JIECATUYHAS
poowu.

3anuchIBaTh M YUTATH IECATUYHBIC IPOOH.
YMmHoxkate B geanth Ha 10, 100, 1000 u 1.1,
[IpencraBmsiTh OOBIKHOBEHHBIE JpOOM B BHUIE

I121 ctp 196- 200




100

IIpaBuno
Tpooei.
YMmHoxeHue u aeienne Ha 10, 100,
1000 u T.1.

YTCHUA JACCATHYHBIX

JECATUYHBIX u
OOBIKHOBEHHBIX.
CTpouTh HAKOOPJAUHATHOW MPSMOM TOUKH 10
3aJIaHHBIM KOOPJIMHATAM, MIPEACTABICHHBIX B BUJIC
JECSITUUHBIX ApOOeii; onpeaensiTh KOOPANHATHI
TOYEK.

JACCATHYHBIC B BUAC

22. CpaBHEHHE IECITHYHBIX Ipodeit (4 1)

101102 | 1,2 [IpaBuiio cpaBHEHUS AECATUUHBIX CpaBHUBATh U yHOPSAOYUBATH AecaTuuHbie apodu. | Ctp 204
TpOOeii. BBIOMHATE ~ BBIYUCICHUS  C  JCCSITHYHBIMH

103 3,4 CpaBHEHHE IECATHYHBIX TIPOOCH. JIPOOSIMH. Ctp 207

104 HccnenoBath 3aKOHOMEPHOCTH € IECATUYHBIMU

JIPOOSIMH.

23. CnoxeHue U BBIYMTaHUE AECATUYHBIX IpoOeit. (4 u)

105 1 [IpaBuiio cioxeHust 1 BBIYUTAHUS CxaapIBaTh M BBIYUTATH JCCATUYHBIC TPOOH. Crp 213
JECSITHYHBIX APOOCH. HaxomuTh cymMmmMy pa3psiHBIX cllaraeMbIX

JECATHUYHBIX APOOEHi.

106 2 CnoxxeHue ¥ BbIYUTaHUE 1123
JECATUYHBIX TpOOeH.

107 3 Omnpenenenne pacCTOSTHUS MEXKIY Crp 210
TOYKAMH Ha KOOPJMHATHOM JTy4e.

108 4 CymMa pa3psiiHBIX CJIaraeMbIX. Crp 215-217

109 KonTpomnpHas padora Ne§ JunakTuaeckuit

Marepuail, rnevyarHas
TETpaJlb

24. YMHOXEHHE NeCATHUHBIX Apodei (5 1)

110 1 [IpaBmiio yMHOXEHUS U IEJIECHUS Ha
10, 100, 1000 u T.1.

111 2,3 [IpaBmiio yMHOXKEHHUS JECITUUHBIX

112 Ipobeid.

113 4,5 YMHOXEHUE NIEeCATUYHBIX TPOOCH.

114

YMHOXaTh AeCATUYHBIE APOOH.
[IpyuMeHsSITh yMHOXEHHE JAECATUYHBIX Jpobeil K
pELICHUIO 3a/1a4.

1124

Crp 219-224




25. Jlenenue necaTUYHBIX apodei (4 1)

116 1,2 [IpaBuno  nmeneHuss  AecATU4HOH | JlenuTh necsTuuHble IpoOH HA HATYpaTbHOE Crp 225-230
IpoOu Ha HATYPaIbHOE YUCIIO. YHCJIO.
Pemenue 3aa4 ¢ UCIOIB30BAaHUEM JICTICHUS
JICCATUYIHOM TpoOM Ha HATYPaJIbHOE YUCIIO.
117 3,4 lenenne necaTuuHod ApodM Ha
118 HaTypaJIbHOE YHCIIO
119 KonTponbnas padora Ne 9 Junakruueckuit
120 Pabora Han ommOKamu MaTepual, neyaTHas
TETpab
26. beckoHeuHble JecATUUHbIE 1podu (2 4)
121 1 beckoneunas nepuoauieckas | Uurath U 3aIKChIBATh JeCATUYHbIC epuoandeckue | [126
JeCSITHYHAS IPOOb. Ipoowu.
122 2 [IpaBuso ureHust 6€CKOHEUHOM Haxonuts JECATUYIHBIC npubsxenus | I126 crp229-231

MEPUOINYECKON TECATUUHON
Ipoou.

OOBIKHOBEHHBIX J1po0Oei. BBINONHATH NPUKUIKY U
OLICHKY BBIYHMCIICHUN.

IIpoBOINTE HECIIOKHBIE NCCIEA0OBAHMS, CBI3aHHBIC
C IECITUYHBIMH IPOOSMHU, ONTUPAsICh HAa YUCIIOBBIE

OKCIIEPUMEHTHI.
27. Oxpyrnenue uncen ( 34 )
123 1 [Ipubnuxennbie 3HAYEHHUSI OKpyrIsTh JecATHUHbIE IpoOH. BhIONHATE 1127
NepUOINYECKOI TpooH. MIPUKUJIKY U OLIEHKY B XOJI€ BHIYMCIICHUS.
124 2 [TpaBuiI0 OKpyTIIEHUE ECATHYHBIX Crp 235-240
IpoOeil.
125 3 OxkpyrieHne JecITUIHOM Ipodu ¢
HEI0CTATKOM U C U30BITKOM.
28. Jlenenue Ha qeCATUYHYIO ApoOb. (3 1)
126 1,2 Jlenenue Ha TECATUUHYIO APOOb. BrimonHenune Bcex apupMeTuyecKux JIeHCTBUH C 1128
127 JECATUYHBIMHU U OOBIKHOBEHHBIMU JAPOOSIMH.
Pemrenue 3amad ¢ 1eCATHYHBIMU U
OOBIKHOBEHHBIMU JPOOSIMH.
128 3 KonTponpnas padora Ne 10 Junaktuueckuit




Marepuall, eyaTHas
TeTpaab

29. IlpouenTHBIC pacueTsl (6 9)

129 1 [TonsiTHe TIpOLICHTA. OOBACHATD, YTO Tako€ MPOIEHT. OCYIECTBIATh
130 2 [TpaBwiio YTeHUS POICHTOB. nouck napopmarmu (B CMUN), cogepxareit I129
JTAaHHBIC, BRIPOKECHHBIE B MIPOIICHTAX,
WHTEPIPETHPOBATH HX.
131 3,4 [IpencraBneHue NporeHTa B [IpeacraBnsaTh IPOLIEHTHI B APOOSX U IpoOHU B Crtp247- 253
132 Jpo0siX. IIPOLIEHTAX.
133 5,6 Pemenue 3amay Ha HaXOXKIECHUE Pemrats 3a1aun Ha MPOLIEHTHI. Crp 254
134 MIPOIICHTA.
30. Cpennee apupmerndeckoe yrcen (449)
135 1 [TonsaTue cpenne apudmerndeckoro | Haxoaurs cpeanee apupMeTHuecKoe Yncel. 1130
qHca. BBINONHATE pakTHYecKue paboThl 110
136 2 Haxoxnenue cpenne HAXO0XICHUIO CPEIHEN JUIMHBI 11ara, CPEeIHEr0
apu(pMeTHYeCcKoro yucna. pocTa y4eHUKOB Kjlacca, CKOPOCTH UYTEHUS U JIp.
137 3,4 [IpakTHueckoe NpUMeHEHUE CpeHe Crp 254
138 apu(pMeTHYECKOro Yuca.
139 KonTtponbHast padora Ne 11 JunakTuueckui
MaTepual, rmeyaTHas
TeTpajib
Amnanu3 pabot. Pabota Han JunakTuueckuit

OILIMOKaMU.

Marepuall, reyaTHas
TeTpaab

IloBTOpEeHue npoiiieHHoro (224)

31. HatypanbHble yucna u HyJb (9 4)

140-142 | 1,2,3 Onpenenenue 3HAYECHUS
BBIPa)KCHU.
143 45 Tabmuupl  KBagpaToB W KyOOB

OKpyriaTh HaTypajabHbIEC YHCIIA.

[Tonb30BaTbes TabMMIIAMU  KBaJpaToB M KyOOB
YHUCEIL.

[Tonp30BaThCsI pUMCKOM CUCTEMOM CUUCIICHUS.

TIIO




144

YHUCCII.

145 6 OxkpyrieHre HaTypaJbHBIX YHCeT.

146 7 Hcropus popMupoBaHus TOHATHS
HATYPaJbHOTO YMCIIa U HYJIS.

147 8 CrapuHHbBIE  CHCTEMBI  3allCH
qupceN:  CIaBSHCKas,  pHUMCKas
cucrema.

148 9 Uctopus pa3BUTHA 3HAKOB

NeCTBUIM 1 OYKBEHHOW CUMBOJIUKH.

Brimonuate

aprupMeTHIECKUE

HaTypaJbHbIMU YHUCJIaMHU U HYJICM.

IEUCTBUA

C

JmgakTHYecKuit
Marepuai, IeyaTHas
TeTpaab

32. OObIkHOBEHHBIE ApoOH (8 )

149 1 JleficTBUs ¢ ApOOSMHU. BreinonHATE eficTBUA ¢ OOBIKHOBEHHBIMU JlnmaKTHYecKui
IpoOsMu. MaTepual, IedaTHas
[Tonb30BaThCs CIPAaBOYHBIMU MaTepUATAMU, TeTpajb
MIPEIMETHBIM yKa3aTeJeM, CITUCKOM
JIOTIOJTHUTEIILHOU JIUTEepaTypol yueOHHKa .
150 2,3 Pemenwue 3ama4 ¢ qpoosmu.
151
152 4 Haxoxxnenne npobu oOT 1e7I0ro
qucra.
153 ) Wctopust pa3BuTusi 0ObIKHOBEHHBIX
npob6eii B Unauu, B Poccun.
154 6 Hpo6u B BaBunone, Erunrte, Pume.
155 7 CrapunHble MOHETHI Ha Pycu.
156 8 MeTtpuueckasi CuCTeMa Mep.

33. decaruunbie qpodu (10 u)

157 1 OTKpbITHE IECATHYHBIX IpOOEH.

158 2 JIeWcTBHSI ¢ JCCITHIHBIMH
IpoOsiMHU.

159 3 CrtapuHHBIE CUCTEMBI MED.

BEIIONIHATE IeHCTBHS C HaTypaJbHBIMU YHUCJIAMU,

OOBIKHOBEHHBIMU 1 ACCATUYHBIMU }IpO6$IMI/I.




160 4

HcTopust nzydeHus npoueHTHBIX

pacyeTos.

161,162 | 5,6 JlelicTBUS ¢ IeCATUIHBIMU
JPOOSIMHU.

163 7,8 [Topsaok nelcTBUM C IECITHIHBIMU

164 JPOOSIMHU.

165 9 Kontponbnas padora Ne 12 JnnaxkTuaeckuit
UTOTOBAs MaTepual, neyarHas

TETpab
166 10 AHanu3 KOHTPOJILHBIX PadoT. nevaTHasl TeTpaib

Pabora Hajg ommoOkamu.

Co3aHnue npoeKkTa

nmo MmareMartuke. (6 4.)

Hon nutepaTtypa

Hctounuk
MHTEpPHETA

167 1 Beibop  TeMbl  mpoekta U3
NPEJIOKESHHBIX B YICOHHKE.

168 2 CocraBiieHne I1aHa pabOTHI HaJ
POEKTOM.

169 3 COop maTepuana Jyist MPOeKTa.

) Odopmienne coOOpaHHBIX JIs

MPOEKTa MaTepUAIIOB.

170 6 IIpencraBienye n 3ammTa poeKTa.

Jomn nureparypa u
JIpYrHe HCTOUYHUKH
nH(popMalun




KanennapHo — TeMaTHuYeCcKO€ IUIAHUPOBAaHKE, 6 Ki1acc.

Ner\rt Paznen Ner\rt TeMa OcHOBHBIE BUBI JEATEILHOCTH Hara
ypoKa ypoka IPOBECHUS
paznena
IToBTOpenne n3yyenHoro B S kaacce 10 4
1 1 UYucioBbie 1 OYKBEHHBIC BcnomunaroT npasunia.
BBIPKEHUSI. [TpuMeHSIOT TpU BBINOJIHEHUH 33]1a4.
[TOBTOPSIOT ¥ 3aKPEIUISIOT MOJy4YEHHBIE YMEHHUS.
2 2 CroxeHue ¥ BEIUUTaHHUE BcnomunaroT npasunia.
OOBIKHOBEHHBIX JIpOOEHi. [IpuMeHSIOT MpH BBHIOJIHEHUU 33]1a4.
[TOBTOPSAIOT W 3aKPEIUISIOT MOTY9YEHHBIC YMEHHSL.
3 3 YMHOKEHUE U JIeIIeHNe BcenomunaroT npaBuia.
OOBIKHOBEHHBIX JPOOEH. [TpuMeHSIOT TIpH BBHIMOJIHEHUH 33]1a4.
[TOBTOPSIIOT ¥ 3aKPEIUISIOT MOJy4YEHHBIE YMEHHUS.
4 4 Apudmernueckue 1eHCTBUS C BcenomunaroT npasuna.
OOBIKHOBEHHBIMU JAPOOSIMHU. [IpuMeHSIOT MpH BBHIOJIHEHUH 3a]1a4.
[TOBTOPSIOT W 3aKPEIUISIOT MOJTYYeHHBIE YMEHHSL.
5 5 Pemenue 3anau. BcnomunaroT npasuia.
[TpuMeHSIOT TIpH BBHIOJIHEHUH 33]1a4.
[TOBTOPSAIOT M 3aKPEIUISIOT MOJTY4YE€HHbIE YMEHHSL.
6 6 CrnoxeHne U BHIYUTaHHUE BcnomuHaroT npasuia.
JECATUYHBIX ApoOeil. [TpuMeHSIOT NpH BBINOJIHEHUHU 3aj1ay.
[TOBTOPSIOT W 3aKPEIUISIOT MOTY9YeHHBIE YMEHHSL.
7 7 YMHOKEHUE U IETICHUE BcnomuHaroT npasuiia.
JECATUYHBIX ApoOeii. [TpuMeHSIOT TpU BBINOJIHEHUHU 3a]1au.
[TOBTOPSIOT W 3aKPEIUISIOT OJTYYEHHBIC YMEHHUSL.
8 8 JlelicTBUS C AeCATUIHBIMU BcnomuHaroT npasuiia.
TpoOsIMHU. [TpuMeHSIOT TIpH BHIMOJIHEHUH 33]1ad.
9 9 Pemenue 3anau. [ToBTOPSAIOT M 3aKPEIUISIOT MOTY4YE€HHbIE YMEHHS.
10 10 [Topsinok neiicTBuUil 1 3HAUCHUE
BBIPAKCHU.
IIponopuuoHaAJIBHOCTH 28 4
11 1. Ilonobue ¢uryp S u 1 [TpaBuio nogo6us. PaznuuaTh 1 Ha3bIBaTh MOAOOHBIE (DUTYPBI.
Haxomute kodpduimeHT momoduss OTPE3KOB,




1213 2,3 Koaddurnument nomgodus. OKPY>KHOCTEH U Jp.
14,15 45 CXO0ICTBEHHBIE CTOPOHBI HaspiBaTh CXOJCTBEHHBIE CTOPOHBI TOJOOHBIX
NOJ0OHBIX TPEYrOJIbHUKOB TPEYTOJIbHUKOB.
16 2. Macmurab 1 [TonsaTue macmraba. Onpenenarb  pacCTOSIHUSIT Ha  MECTHOCTH €
49 HIOMOIIBIO KapThI.
17 2 Macmirab kapTsl. UepTuth IJ1aH KOMHATHI.
18 3 Macmtab miaga, MOIEIIH.
19 4 [TpakTHUeckoe UCIIOIH30BaAHUE
Mmaciuraba.
20 3. OTHoeHus ull OTHoLIEHNE IBYX BEIUYHH. YuTaThk ¥ 3aNMCHIBATH OTHOILICHUS M ITPOTIOPIHH.
IPOTIOPLIUHN [TpuBOANTE IPUMEPHI UCTIONH30BAHUS OTHOLICHUI
64 U TIPONOpLMii B IpakTHKe. Pemare 3a1aun,
21 2 ITponopuus. MCIIOJIb3YSl OTHOILEHUS U IPOIOPLIUH.
22 3 [TpaBuia 4TeHHUS] OTHOIICHUS
YHCEN U IPOTIOPILIUH.
23 4 OCHOBHOE CBOMCTBO
MPOTIOPIIHH.
24 5 [IpakTUueckoe UCIoNb30BaHNE
IIPONOPLUHL.
25 6 KonTponbras padorta No 1
26 PaboTa Hax ommOKamy.
27,28 4. IIponnopuroHaNbHbIE 1,2 ITpsimo nponopuroHainbHble | [IpuBoauTh MpUMEPHI PSAMO MPONOPLMOHATBHBIX
BEJIMYMHBI BEJIMYMHEI. 1 00paTHO MPOTOPIUOHAITBHBIX BEIMYHH.
64 Pemate 3a1a4u ¢ IpONOPLUOHATIBHBIMU
BEJIMYMHAMU
29, 30 3,4 OO0paTHO NPONOPIUOHAIbHbIE
BEJIMYMHEIL.
31, 32 5,6 [Tpsimo mponopLOHANBHBIE U
00paTHO MPOTIOPIIMOHATILHEIE
BEJIMYMHBI.
33,34,35 | 5. Jlenenue B jganHoM | 1,2,3, JlerieHrie B JaHHOM OTHOIIEHUH. | Pemrare 3aaun, NCTONB3Ys JIeJICHUE B TAHHOM
OTHOIIEHHH. 5 U OTHOILICHUH.
36 4 KonrponsHas pabora Ne 2
37 3) AHaJIN3 KOHTPOJILHON paboTHI.




‘ Pabora Hag ommoOkamu.

Jleaumoctb uncen 36 4

38 6. lenurenu u kpatHeie 6 9 | 1 Jlenurenb, HAMOOIBIINHA OOIITUI
JICTIATEIb.
39 2 Kparnoe, nammenbmiee ooOmee | DopMynupoBaTh  ONpeNeiACHUS  ACIUTENS U
KpaTHOE. KpaTHOTO.
40,41 3,4 Cokparumasi 1 HeCoKpaTumasi Haxomante HanOOJbIIMKA OOMMH JEIUTENL U
JIpO0OBb. HauMeHbIee o0Iee KpaTHoe.
42,43 5,6 JleIeHre ¢ OCTATKOM. Coxpamate apobu. Ilpusoauts apobu k obmemy
3HAMEHATEIIO.
BeImonHsTs AeHCTBHS ¢ 00BIKHOBEHHBIMU
npobsimu, ucnoaws3dys HOK(a, b), HOJI(a, b).
44, 45 7. CBOMCTBA OEIIUMOCTH 1,2 CBoOMNCTBa OEIMMOCTHU. @opMyIHpOBaTh CBOKMCTBA IETUMOCTH.
MIPOU3BEICHUS, CYMMBI U Jloka3bIBaTh U OMPOBEPTaTh C IIOMOIILIO
pasHOCTH. 6 4 KOHTPIPUMEPOB YTBEPKICHUS O ICTUMOCTH
yucel.
47,46 3,4 JlemuMocCTh 9rcent.
48, 49 5,6 CBoOMCTBa EIUMOCTH
MIPOM3BEICHUS, CYMMBI H
pPa3HOCTH.
50 8. [Ipu3HaKU 1EeTMMOCTH 1 [Tpu3naku nenmuMoctr | opMyIHpoBaTh MPU3HAKH JEITUMOCTH.
HATypaJIbHbBIX YHCET. HATypaJIbHBIX YHCel Ha 2. Jloka3bIBaTh U OMPOBEPraTh C MOMOIILIO
64 KOHTPIIPUMEPOB YTBEPIKICHUS O JISTTHMOCTH
51 2 [Ipu3Haku genumoctu YHCEl.
HaTypaJIbHbIX YHCel Ha 2, Ha 5.
52 3 [Ipusnaku genumoctu
HaTypaJbHbIX yncen, Ha 10,
53 4 [Ipusnaku genumoctu
HAaTypaJbHBIX YNCeEN Ha Ha 4, Ha
3.
54 5 [Ipusnaku genumoctu
HATypaJIbHBIX 4Kceln Ha 9.
55 6 [Ipusnaku genumoctu

HaTypaJbHbIX Ynced Ha 2, Ha 5,
Ha 10, Ha 4, Ha 3, Ha 9.




56 9. IlpocThie U cocTaBHbIE 1 Pasnoxxenune HaTypaJIbHOTO | @OpMyIUpPOBATh ONPEAEIECHUS IPOCTOrO U
ymcia 6 4 Yrclia Ha MPOCThIe MHOXKUTENU. | COCTAaBHOT'O YHUCIIA.
PacknaapiBaTh 4ncna Ha MPOCTHIC MHOKHUTEIIH.
57 2 OcHoBHas Teopema
apuMeTHKH.
59, 58 3,4 [TpaBuno HaxOXICHHS
HauOO0JIbILIEro 00LIEr0
JIEUTETIS.
60 5 KonTponbaas padborta No 3
61 6 AHaan3 KOHTPOJIbHBIX PadoT.
Pabora Hajg ommoOkamu.
62 10. B3auMHo npocTbie 1 [Tpusnak genumocty Ha 6. dopmynrpoBaTh NPU3HAKH JIETUMOCTH Ha 6, 12,
yucia S g 15 u np.
63 2 [IpusHak aenumocTtu Ha 6, Ha
12.
64 3 [Ipusnak genumoctu 15
65 4 Hauwmensiiee oOree kpaTHOE
B3aMMHO MIPOCTHIX YHCEL.
66 5 [Tpu3Hak nenmuMocTu Ha 6, Ha
12 u 1.1. Haumensinee obiee
KpaTHOE B3aMMHO TIPOCTHIX
qrcer.
67 11. MHoxecTBa 5 4 1 MHuoxecTBo, anemeHT | [IpuBOANUTH IpUMEPHI KOHEYHBIX U OECKOHEUHBIX
MHOJKECTBA. MHOKecTB. HaxouTh 00beMHCHNE 1
68 2 MHO0kKECTBO KOHEYHOE, nepecevyeHre KOHKPETHBIX MHOXECTB. [IpuBOaUTH
OECKOHEYHOE U TyCTOE MPUMEPBI HECTIOXKHBIX KiIaccuukaiuii u3
MHO>KECTBO. pa3IMYHBIX 00JacTel KU3HU.
69 3 IToIMHO>KECTBO. WnmrocTpupoBaTh TEOPETUKO-MHOKECTBEHHBIC
70 4 PaBeHCTBO MHOKECTB. IMMOHATHA C IOMOIIBIO KPYT'OB Sﬁnepa-BeHHa.
[Tepeceuenne, 0ObeTMHEHNE
MHOJKECTB.
71 5 CgoiicTBa O0BEMHEHUS U




NEPECCUCHUA MHOXKCCTB.

72 6 Juarpammsl Ditniepa-Benna.
73 Kontposbnas pabora No 4
74 AHaun3 KOHTPOJIBHBIX PadoT.
Pabora Hag ommoOkamu.
OtpunarejbHblie ynciaa 32 4y
75 12. LlenTpasnpHas 1 Haxomuth B OKpyXawIleM MHpPE IEHTPAIbHO
cummetpus 4 4 Ornpenenenue HEHTPAIBHOU | CAMMETPHUYHbIE (PUTYPHI.
CUMMETPHH. N300pakaTh LIEHTPAIbHO CUMMETPUYUHBIE (QUTYPHI.
76 2 IlenTp cummeTpun.
77 3 CuMMeTpHuyHbIe (PUTYPBI.
78 4 IleHTpanbHas CUMMETpPHSL.
79 13. Orpunatensusle uucna | 1 KoopnunaTHas npsmasi.. [TpuBOAUTE MpUMEPHI UCIIOIB30BAHUS B
U UX M300pakKeHne Ha OKpY’KaIOIIeM MHUPE TTOJI0KUTEIbHBIX H
KOOPJAMHATHOM MpsIMOi OTPHILIATENIbHBIX YUCEN (TeMIepaTypa, BBIUTPhILI-
44 IIPOUTPBILL, BbIILIE-HIKE YPOBHS MOPS U T. I1.).
80 2 [TonoxurenbHbIE, N300pakaTh TOUKaMU KOOPIUHATHOM MPSIMOIA
OTPHIIATEJIbHBIE YHCIIA MIOJIOKHUTEIIFHBIE U OTPHUIIATENIbHBIC PAllHOHATBHBIC
81 3 HemnonoxurensHble, Yyuca.
HEOTPHIIATENILHBIE YHCIIA. XapakTepu30BaTh MHOXKECTBO IEJIBIX YHCEl,
82 4 OTpuLaTeNbHbIE YHCIIA U UX MHO>KECTBO PAIlMOHATBHBIX YHCENT
n300pakeHre Ha KOOPJMHATHON
IPSIMOM.
83 14. CpaBHeHue uncen 1 CpaBHeHue uncern. CpaBHUBATh U yNOPAJOYMBATH PALlMOHAJIEHBIE
Su4 4HUCIIa.
84 2 Moaynb yncia. HaspiBaTh uncia, pOTUBOMOIO0KHbIE JAaHHBIM.
85 3 [paBuna cpaBHEHHS 3anuchIBaTh MOYJIb YHCTIA.
palMoOHAIBHBIX YHCEN.
86 4 [TpOTHBOMIOIOKHBIC YHCIIA.
5 CpaBHeHHE Uncen U
BBIPAKCHU.
87 15. Cnoxxenue u Beruntanue | 1,2 Cnosxenue u BelunTanue yrcen. | @opmynupoBaTh U 3aKMCHIBAaTh C TOMOIIBIO0 OYKB

yuces. 6 u

CBOMCTBA CJIOKCHUS M BEIYUTAHUS C




panrOHaJIbHBIMHA YUCIIaMH, IIPUMCHATE JJI

88, 89 3,4 3aKOHBI CIIOKCHUS JIS peoOpa3OBaHuUs YHCIOBBIX BBIPAKCHUN.
panroOHAIBLHBIX YHCE.
90 5 KonTponbaas paborta No 5
91 6 AHanm3 KOHTPOJIBHBIX PaboT.
PaboTa Hag ommOKamu.
92 16. YMHOXEHME UnCel 1 3aKoHbI apupmeTrueckux | PopMynupoOBaTh U 3AMHUCHIBATH C TOMOIIBI0 OyKB
54 JNEHCTBUH ISl PAallMOHAIBHBIX | CBOWCTBA YMHOXCHHS C PAIIHOHAIBHBIMU YHCIIAMH,
YHCel. NPUMEHSTh  JUII  TPEeoOpa3oBaHUs  YHCIIOBBIX
93 2 [IpaBuio 3HaKOB npu BBIPKCHHIA.
YMHOKEHUH. [TpuBoMTH MOJOOHBIX CllaraeMble MpU
9 3 [TogoOHBIC Claraemeie. YIIPOIIEHNY OYKBCHHBIX BBIPAKECHUH.
95 4 [TpuBenenne mogOOHBIX
CJIaraeMbiX.
96 5 PackpsiTre CKOOOK.
97, 96 17. JdeneHue uncel. 6 4 1,2 JleneHnue umcenn. dopMyIHpoOBaTh U 3aIIUCHIBATH C TIOMOIIBIO OYKB
CBOICTBA JICIICHUS C PAIIMOHATBHBIMH YHCITAMH,
98 3 Bsanmno oOpaTHble uncia. MPUMEHSITH JIsl IPE0OPa30BAHMSI YHUCIOBBIX
99 4 CBoiicTBa JeNeHHS. BBIPAKEHUIA.
100 5 CBolicTBa JAEITUMOCTH LENBIX BBIOTHATE BBIYUCIIECHUS C palliOHATBHBIMH
yuceJ. YUCIIaMHU.
101 6 Jlenenue uncern.
102 KontposnbHas padora Ne 6
103 AHam3 KOHTPOJIBHBIX PadoT.
Pabora Hax ommOKkaMu.
DopmyJibl 4 YpaBHeHus 39 4
104 18. Pemenne ypaBHeHUI 1 YpaBHeHUs. Pemarp nuHEHbIE ypaBHEHUS C TIOMOILBIO
69 PaBHOCHIILHBIX MPE0OPA30BAHUN: TIEpEHOCA YHCET
U3 O/IHOM YaCTH paBEHCTBA B APYTYIO U JICTICHUEM
105 2 PaBEHCTBA HA YUCJIO.
JlunHeitHple ypaBHEHUS. Pemmatp 3a1aum ¢ MOMOIIBIO COCTABICHUS
106. 107 3,4 Pemenue ypaBHeHU. YpaBHEHUS.
108, 109 5,6 Pemrenne 3amad ¢ TOMOIIBIO

YpaBHEHUM.




110. 111 | 19. Pemienue 3amay Ha 1,2 Pemenue 3amay Ha IPOLIEHTHI. Pemats 3agaun Ha crj1aBBI M CMECH.
IPOICHTHI 64. Pemate 3a1a4n, noabp3ysACh MPOIEHTAMH U X
3HA4YECHUSIMHU.
112 3 [IpouienTHOE copepkaHue
BEIIIECTBA B CILIABE.
113 4 KoHnuenrpanus pactsopa.
114, 115, 5,6 3ajgaun Ha CIUIaBbI M CMECH.
116 Kontposbnas pabora No 7
117 Amnamm3 pabot. PabGora Han
omurOKaMu.
118 20. lnuna okpyxHoctu. 549 | 1 MopenupoBaTh Ir€OMETPUYECKHE O0OBEKTHI,
JlinHa OKpY)KHOCTH U IIOLIAJb | UCIONB3Ys OyMmary, MpoBOJIOKY, HUTKY, IIPOBOJIOKY
Kpyra. u JIp.
119 2 Yucno n. Popmyia UIMHEI
OKPY>KHOCTH.
120 3 MHOroyronbHHIK, BHIUCaHHbBIN B
OKpY>KHOCTb. [IpaBuibHbIi
MHOTOYTOJIbHHIK.
121 4 dopmyna mIomaay Kpyra. Bbruucnsate no ¢popmynaM AIUHY OKPYKHOCTH U
122 5 LenTpanbHslii yroa. Kpyrooii | miomans Kpyra.
CEKTOp
123 21. OceBast cHMMETpHS 1,2 CuMMeTpHYHbIE TOUKH U Haxonute B OKpyKarwleM MHpPEe CUMMETPUYHBIC
124 54 burypsl. burypsl.
N300paxaTh cCHMMETpPUUYHBIE (PUTYPHI.
W3zroraBnuBath TpadapeTsl.
126. 125 3,4 Ocbh CHMMETpUH.
127 5 OceBasi cUMMETpHS.
128 Kontponbnast pabora No 8
129 AHanIM3 KOHTPOJBHBIX padoT.
PaboTa Hajg ommOKaMu.
130 22. KoopanHaThl 1 Koopaunars! TOUkH. CTtpouTh Ha KOOPAMHATHON MJIOCKOCTH TOUYKH U
54 (burypsl o 3aJaHHBIM KOOPAWHATAM; ONPEAEIATh
131 2 JlexapToBa cucteMa KOOpPJAMHAT. | KOOPAUHATHI TOYEK.




133132 34 Ocp abcruce, 0ch OpIMHAT.

134 5) KoopaunarsL.

135 23. 'eomerpuueckue tena. 4 | 1 MHOrorpaHHuK. Pacno3HaBaTh W Ha3blBaTh IMPSAMYIO [PU3MY,

q IIpsimas npusma. [Iupamuna. nMpamMuy, 1map, QUIMHAP, KOHyC. M3roraBnuBarh
MIPOCTPAHCTBEHHbIE  (UTYPHl U3  Pa3BEpPTOK;

136 2 Tena Bpamenus: chepa, map, pacmo3HaBaTh pa3BepTKH KyOa, mapayuiesienumneaa,
WIMH]IP, KOHYC. MUPaMUJIbI, HUIHH]IpA U KOHYCA.

137 3 FpaHI/I, OCHOBAHMSI, BEPIIUHBI, Beruucisars 00beMBI Ky6a U [PpSIMOYTrOJIBHOI'O
pebpa mpsaMoi napajuiefienunena, UChoiab3ys Qopmynsl odbema
npu3MblL. [ IpaBuTbHBIC Ky0a ¥ MpsIMOYTOJILHOTO TapaljIeieUIIe 1a.
MHOI'OTPaHHMKH. BreipaxkaTh OAHM e€AMHUIIBI H3MEpeHus oObeMa

138 4 PasBeprku. ®opmyinsl 00bemMa qepe3 Ipyrue.
1apa ¥ II0maau cepsl. MonenupoBaTh Tena u3 Oymaru, IIacTUIMHA,

MIPOBOJIOKH U JIP.

Haxoauts B OKpy»Karoiem Mupe
MIPOCTPAHCTBEHHBIC (PUTYPHI.

Pemars 3a1aun Ha HaxoxAeHHEe 00BEMOB Ky0a,
NPSIMOYTOJIBHOTO Mapajuieenuiesa, mapa u
TUIOIA/IA TTIOBEPXHOCTHU Ky0a, MpSIMOYTOJIbHOTO
napajuiesenumnesa u cepol.

139 24. JlnarpaMMsl 1 Jlnarpammsl. W3BnekaTh nHGOpMaLKIO U3 TaOJIMIl U JUarpamu,

44 BBITIOJTHATH BBIYMCIICHUS TI0 TaOJUYHBIM JTAaHHBIM,

140 2 Tabmuisl. CpaBHHMBATh BEIMYUHBI, HAXOIUTh HAHOONbBIINE U

141 3 Kpyrossie u cronbuarsie HanMMEHBIINE 3HAYCHU U JIp.

JIarpaMMbl Bemonusate c6op uHbOpMAMu B HECIOXKHBIX

142 4 [TocTpoenue auarpamm CIy4asix, OpPraHU30BBIBaTH MH(POPMAIMIO B BHJIEC

TaOJIUIl ¥ TUarpaMM.
BBITIONTHATE WHAMBHTYATBHBIC IIPOCSKTHI C
MCIOJIb30BAHUEM JIMATPAMM.
143 Kontponbnas pabora No 9
144 AHan3 KOHTPOJIBHBIX PadoT.
Pabora Hag ommoOKkamMu.

145-148 Coznanue coOCTBEHHOTO

MPOEKTA.

IloBTOpEHNE M3Yy4EeHHOTO0 3a 1oj 22 4




149,150 1,2 Ciio)xeHue ¥ BRIUUTAHHUE Yucenl. | BcrmomMuHaroT nmpaBuiia.

151,152 3,4 YMHOXEHHUE YHCell. [IpuMeHsIOT Npu BHITIOJIHEHUH 33/1a4.

153, 154 5,6 Jlenenue uuncern. [ToBTOPSIIOT M 3aKPEIUIAIOT MOJYyYEHHBIE YMEHHS.

155, 156 7,8 @DopMmyIbl U ypaBHEHUS. Pemarp nuHeiiHbIE ypaBHEHUS C IOMOLLBIO

157, 158 9,10 Pemenne ypaBHEHU. PaBHOCUJIBHBIX MPe0Opa30BaHUil: MepeHoca Yuces
U3 OJIHOM YaCTH PaBEHCTBA B APYT'YIO U JICTICHHEM
paBEeHCTBA HA YHCJIO.
Pemarp 3a1a4u ¢ MOMOIIBIO COCTABICHUS
yYpaBHEHHSL.

159, 11,12 Haxoxnaenue mouany. Haxoauts B OKpy»Karolem Mupe

160 MIPOCTPAHCTBEHHBIE (PUTYPHI.
Pemate 3amaun Ha HaXOXKaeHUE 00BEMOB Ky0a,
NPSIMOYTOJIBHOTO MapajuieiieuIe/ia, mapa 1
TUIONIA/IA TTIOBEPXHOCTH Ky0a, IPSIMOYTOJIBHOTO
napajuiesienunena u cepel

161,162 13,14 Koopaunatsi. Ctpoutb Ha KOOPAMHATHOM MJIOCKOCTU TOYKH U
(GUTYpHI TI0 3aIaHHBIM KOOPIUHATAM; OMIPEIICIISTh
KOOPJMHATHI TOYEK

163 15 Urorosast koHTposbHas paboTa | BecrmomuHaroT nmpaBuiia.

3a roJI. [TpuMeHsIOT MpH BBHIOJIHEHUU 3a7ay.
164 16 AHaIM3 KOHTPOJIbHOHM pa0boThl. | IIOBTOPSIOT M 3aKpEILIAIOT OJy4YE€HHBIC YMEHHS.
Pabora Hax ommOKkaMu.

165, 17 -19 [TponopunanbHOCTh BcenomunaroT npasuia.

166,167 [IpuMeHSAIOT Npu BHIIOJIHEHUH 33/a4.

168 20 - 22 3akperuieHue MponIeHHOTO [ToBTOPSIOT W 3aKPEIUISIOT MOJTYYeHHBIE YMEHUSI.

,169,170




