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2.JIOSCHUTEJIbHASA 3AITACKA

OBIIAA XAPAKTEPUCTUKA VUEBHOI'O ITPEIMETA «MATEMATHUKA»

PaGouass mporpamma 1o mMaTeMaTHKe Ui oOydaro-muxcs 5—9 kiaccoB paspaborana
Ha ocHOBe PDenepaibHOrO ro-cyJapCTBEHHOTO 00pa30BaTEJILHOIO CTaHJAapTa OCHOBHOTO
o0mrerooOpa3oBaHusl C YYETOM H COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, TPEABSIBISICMBIX K
MaTeMaTHYEeCKOMY OOpPa30BaHUIO, U TPAAUILINN POCCUHCKOT0 00pa30BaHUs, KOTOPHIC
o0ecIieuynBaroOT OBJIAACHUE KIFO-UEBBIMH KOMIIETCHIIMSIMU, COCTABJISIIOIIUMH OCHOBY JJISI
HENPEePBIB-HOrO 0Opa30BaHUsI U CAMOPA3BUTHSI, 2 TAKXKE IIEJIOCTHOCTH OOIIIEKYJIb-TYPHOTO,
JIMYHOCTHOT'O Y MO3HABATEJILHOT'O Pa3BUTHs oOyuaronmuxcs. B paboueii mporpamMmMme y4TeHBI
Uaeu U noJjioxkeHus: Konuenuuu pa3-BUTHsT MaTeMaTU4ecKkoro oopaszoBanusi B Poccuiickoit
denepanun. B aroxy nmudposoii TpaHchopmanum Bcex chep 4eI0BEYESCKOM Jie- ATSIbHOCTH
HEBO3MOXXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIO-BEKOM 0Oe3 0a30BOit
MaTeMaTHYCCKOW TMOJITOTOBKHU. YK€ B IIKOJIEMaTeMaTHKA CIY>KHUT OIIOPHBIM IMPEIMETOM
JUTISI U3YyYCHUSI CMEXKHBIX JIMCIIMIUINH, a MOCJIE IIIKOJIbl PeaIbHOWM HEOOXOUMOCThIO CTAHOBUT-
csl HENPEPBIBHOE 0O0pa3zoBaHUE, YTO TpeOyeT MOJIHOLIEHHON 0a30B0OM 00111€e00pa3oBaTEeIbHON
MOJITOTOBKH, B TOM YHCJIC U MaTeMaTh4e-CKOW. DTO OOYyCIJIOBJICHO TEM, YTO B HAIIK JHU
pacTé€Tr uncio npo-geccuid, CBI3aHHBIX C HEMOCPEIACTBCHHBIM MPUMEHEHHUEM MaTeMa-THKH:
1 B chepe PKOHOMHMKH, U B OM3HECE, U B TEXHOJIOTHUYECKHUXOOJIACTAX, U JTaXKe B
ryMaHUTapHbIX cepax. Takum 00pa3om, KPyTrIIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOXKET CTaTh 3HAYUMBIM
OpPEeAMETOM, PACIITUPSICTCS.

IIpakTuyueckasi MOJIE3HOCTh MAaTEMAaTHKU OOYCIIOBJIICHA TEM, YTOEE MPEIMETOM SIBIISTFOTCS
(byHmaMeHTaIbHBIC CTPYKTYPhI HAIIETO MUPA: NPOCTPAHCTBEHHBIC (POPMBI U
KOJIMYECTBCHHBIC OTHOIICHUSIOT IPOCTEHIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, JIO
JIO- CTaTOYHO CJIOXKHBIX, HECOOXOAUMBIX JJIsl pa3BUTHUSI HAYYHBIX U TIPU- KIIATHBIX uaei. bes
KOHKPETHBIX MaTeMaTHYEeCKHUX 3HAaHUH 3aTpyJl- HEHO MOHMMAaHHEe MPUHIIUIIOB YCTPOHCTBa U
HMCHOJIb30BAHUSI COBPE- MEHHOM TEXHUKH, BOCIIPUSTHE U UHTEPIIPETALUS PAa3HOOOpa3HOM
COLIMAJIbHOM, PKOHOMHYECKOM, TTIOJIUTUYECKON HH(pOpMaIIUU, Majlo- 3(ppeKTUBHA
IMOBCEJIHEBHAS IIPaKTUYECKasl AeSITEIbHOCTh. KaXk/10- My 4eJIOBEKYy B CBOEH >KU3HU
MPUXOJITUTCS BBITOJHSITH PACUYETHI U COCTABIISITH AJITOPUTMBI, HAXOJIUTh U IPUMEHSITH
(bopmynel, Bna-1eTh NIpaKTUIECKUMHU NPUEMAMH T€OMETPHIECKUX U3MEPEHHUN U T10-
CTPOEHUI, YuTaTh MH(POPMAIMIO, MPEACTABICHHYIO B BHJE€ TaOJUI, AUarpamMm U rpaukos,
J)KUTh B YCJIOBHSIX HEOIIPEJICIIEHHOCTH M MTO- HUMAaTh BEPOSITHOCTHBIN XapaKTep CIIy4YalHBIX
COOBITUH.

OHOBPEMEHHO C pacuimpeHueM cdep NMPUMEHEHUs] MaTEMAaTUKUB COBPEMEHHOM
ofO1recTBe Bc€ OoJjiee BaXKHBIM CTAHOBUTCSI MaTeMa- THYECKUM CTUJIb MBILIJICHUS,
MPOSIBIISTFOIINICS B OTIPE/ICIEHHBIX YMCTBEHHBIX HaBbIKax. B rmponecce n3ydyeHus
MaTEeMaTHKH B apce-HaJl MIPUEMOB U METOJIOB MBIIIUICHHUS YEJIOBEKa €CTECTBEHHBIM 00-
pPa30M BKJIIOYAIOTCSI MHAYKIHS U A€IyKIIHsI, 0000IIEeHNE U KOHKpEe-THU3allusl, aHAIU3 U
CUHTE3, KJIacCH(UKAIIHS U CHCTeMaTH3aIlusI, aOcTparupoBaHue n aHainorus. OObEeKThI
MaTEeMaTHYECKUX yMO3a-KIIOUYEHUH, ITpaBUjla UX KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHUM, CHOCOOCTBYIOT BBIPAOOTKE YMEHUs (HOp- MYyJIUPOBATh,
0OOCHOBBIBATH H JIOKA3bIBATH CY’KJICHHUS, TEM CAMBIM Pa3BHUBAIOT JJOTHYECKOE MBIIIIJICHUE.
Benyias posib nnpuHaJyIe)kuTMaTeMaTuKe U1 B GOPMUPOBAHUU AJITOPUTMUUECKOMU
KOMIOHEHTHI MBIIIUICHUS 1 BOCIUTAHUW YMEHHWI NeCTBOBATH 10 3aJaHHBIM aJl-
TOpUTMaM, COBEPIIICHCTBOBATh U3BECTHBIC 1 KOHCTPYHUPOBATh HO-BbIe. B mpornecce
pelIeHus 3a/1a4 — OCHOBOM y4ueOHOI AesiTeIbHO- CTU Ha ypOKaX MaTeMaTHUKHA —
Pa3BHUBAIOTCS TAK)KE TBOpYECKasi HIIPUKIIaAHAsT CTOPOHBI MBIIILJICHUSI.

OOy4ueHne MmaTeMaThke Ja€T BO3SMOYKHOCTB pa3BHUBATh y 00y4aro- IIUXCSI TOYHYIO,
paimMmoHaIbHYIO U HH(OPMATUBHYIO pe€Yb, YMEHHUEOTONPATh HANOOJIEE MOAXOASIINC
SI3BIKOBBIC, CUMBOJIMUECKHUE, I'pa- PUUECKHUE CPEICTBA AJISI BBIPAXKEHUSI CYKIACHUUN U
HaTrJISIAHOTO UXIPEACTaBICHUS.

Heo0xoauMbIM KOMITOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJKOBAHUM SIBIISICTCSI



oO111ee 3HaKOMCTBO C METOJIaMU MO3HAHUS J€HCTBUTEIILHOCTH, MPEACTABIICHUE O TIPEIMETE U
METO/1aX MaTeMa-THUKH, UX OTIIMYUU OT METOJIOB APYI'UX €CTECTBEHHBIX U T'YMaHUTap- HbIX
HayK, 00 OCOOEHHOCTSIX IPUMEHEHUSI MAaTEMaTHKH JIJIsI PeIlie- HUS HAYYHBIX U MPUKIATHBIX
3agay. Takum oOpa3zoM, MaTemMaTHde- CKoe 0Opa3oBaHUE BHOCUT CBOM BKJIaJl B
(popmupoBanue oOIIEHKYJIBTYPHI YEJIOBEKA.

N3yueHne maTeMaTHUKH TaK>Ke CIIOCOOCTBYET 3CTETUUECKOMY BOC-ITUTAHUIO YEIOBEKA,
IOHUMAaHUIO KPACOThI U U3SIIECTBA MAaTEMATH- YECKUX PACCYKICHUM, BOCIPUSATHIO
reOMETPUUYECKUX (POpPM, yCBOE- HUIO HJI€U CUMMETPHUH.

HEJN 1 OCOBEHHOCTHU M3YYEHMA YUEBHOI'O IIPEAMETA
«MATEMATHKA». 5(2)9 KJIACCBI

I[IpuopureTHBIMU 1LIETISIMU OOYUYECHHSI MaTeMaTHKE B 5—9 Kitaccax sSIBJISIFOTCS:6
(opmupoBaHre HEHTPAIBLHBIX MAaTEMAaTHUECKUX TTOHSITHI (YHCII0, BEINUNHA, TE€OMETPHUIECKAas
(purypa, nepemeHHasi, BEpOSITHOCTb, (DYHKIIUS ), OOECIIEUMBAIOIINX IIPEEMCTBEHHOCTD U
MIEPCMNEKTUB- HOCTh MAaTEMaTHUYECKOT0 00pa30BaHUsI OO0YyJaAIOIINXCS;

6 1o/IBEeICHUE OOYYaIOMINXCS Ha JIOCTYITHOM JIsSI HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTUKH U OKPY>KarolIero Mupa, MIOHMMaHue MaTEMAaTHKH KaK 4acTH oOIeit
KYJbTYpbI UeJIOBEUE- CTBA;

pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEN 00yUaronxcs, No3HaBaTEeJIbLHOM
aKTUBHOCTH, HCCJIEJIOBATEIbLCKUX YMEHUMN, KPUTUYHOCTHU MBIILIUIEHUs, MHTEpEca K
U3y4YEHUIO MaTeMaTUKU;
bopmupoBanre GyHKIIMOHAIIBHON MaTEMaTHUYECKOW I'PaMOTHO CTH: YMEHUS paclio3HaBaTh

MPOSIBJICHUSI MATEMAaTUIYECKUX MMOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX

>KM3HEHHBIX CHU-TyallUsiX U IIPU U3YyUYCHUU APYTUX YUECOHBIX MPEIMETOB, IIPOSIB-JICHUS

3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIIHPOBATH UX HA SI3BIKE MAaTEMaTHKH U

co3JlaBaTh MaTeMaTUYECKUE MOJICIIU, HIPUMEHSITh OCBOCHHBII MaTeMaTUYECKU annapar

JJISI peHICHUSI TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U Olle-HUBATH

NOJIy4YE€HHbIE€ PEe3yJIbTaThl.

OcCHOBHBIE JIMHUU COJICp>KaHUSI Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucma u
BBIYUCIICHUS, «AnreOpa» («AnreOpandyecKkue BbI-paKCHUS», «Y paBHEHUS U
HEepaBEHCTBa»), «DyHKIUN», «I'eome-Tpus» («I'eomerpudyeckue GuUrypbl U UX CBOMCTBa»,
«3MepeHnereoMeTpuuecKux BEJINYUH»), «BeposTHOCTh UM cratucTuka». J/laH-Hble TUHUMN
pa3BUBAIOTCSl MapajieJIbHO, KaXKJash B COOTBETCTBHUHMC COOCTBEHHOU JIOTUKOM, OJTHAKO HE
HE3aBHUCHUMO OJIHA OT APYTOH, a BTECHOM KOHTAaKTE U B3aumMoaercTBuu. Kpome s3Toro, nux
00BEeIMHSIETIIOTNYECKasl COCTABIISAIOIAsl, TPAJUIIMOHHO IpUCYLIasi MaTeMaTHKEH
MMPOHU3BIBAIOIIASI BCE MAaTEMAaTHUYECKHE KYyPChI U COJIEPKATEIIbHBICTUHHUH.
CohopmynupoBanHoe B deepaaibHOM IOCy1apCTBEHHOM 00-pa30oBaTeIbHOM CTaHIapTe
OCHOBHOTI'0 00111eT0 00pa3zoBaHus TpeOboBa-HUE «yMETh ONEPUPOBATH HOHATUSIMMU:
onpeseJIEeHUuEe, akCuoMa, TEO-peEMa, J0Ka3aTeIbCTBO; YMEHUE paclO3HaBaTh UCTUHHbBIE U
JIOXKHBIE BEICKA3bIBAHUS, IPUBOAUTH IIPUMEPHI 1 KOHTPIPUMEPHI, CTPOUTHBBICKA3bIBAHUS U
OTpHUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEMKypcaM, a GOpMHUPOBAHUE JIOTUUECKUX
YMEHUUN pacrpenenseTcs MoBceM rojiaMm oO0y4deHusi Ha ypOBHE OCHOBHOT'O OOIIIEro
ob6pazoBanus. Coaeprkanue oopa3zoBaHUsl, COOTBETCTBYIOIIEE NPEIMETHBIM pe- 3yjbTaTam
ocBoenus [IpumepHoii paGoueit nmporpamMmel, pacripeie-JIEHHBIM MO TojlaM OO0ydeHHUs,
CTPYKTYPHUPOBAHO TaKHUM OOpa3zom,

9TOOBI KO BCEM OCHOBHBIM, MPUHITUITHAIIBHBIM BOTIpOCcaM O0y4aro- muecst oopaniajiich
HCOJHOKpATHO, gTOOBI OBJIAACHHUC MAaTECMaATHUNYC-CKUMU ITOHJATHUSIMHNU U HABBIKAMHU
OCYIIECTBIISLIOCH TTOCJIEI0OBATEBHO U MOCTYNATEILHO, C COOJIIOJICHUEM TTPUHITHTIA
IIPpECMCTBCHHOCTH, @ HOBBIC 3HAHHA BKJIOYAJIUChH B 06HIYIO CUCTCMY MATCMAaTHUYCCKUX
MPEACTABJICHUN O0yYarONIuXCs, PACIIUPSIS U YTIIIyOJsis €€, oOpa3yst IIpOYHbIC
MHO>XCCTBCHHBIC CBs3HU.

MECTO VYEBHOI'O IIPEIMETA «MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBHH ¢ DeiepaibHBIM TOCYIAPCTBEHHBIM 00pa30oBa- TEIbHBIM CTAaHIapPTOM
OCHOBHOTO OOIIIero 0Opa30oBaHUs MaTEeMaTHKASIBIISIETCSI 00s13aTEJILHBIM IIPEIMETOM Ha



JJaHHOM ypoBHe oOpa3oBa- HHUs. B 5—9 kitaccax yueOHbIil npeamet «MareMaTuka Tpaauiiu-
OHHO U3Yy4YaeTCs B paMKaX CISAYIOINX yUeOHBIX KypCOB: B 5—6 Kjiac-cax — Kypca
«MaremaTtuka», B 7—9 Kitaccax — KypcoB «Anreopa» (BKJIrOo4asi 3JI€eMEHThI CTATUCTUKHU U
TEOpHUH BeposiTHOCTEN) U «I'eo- meTpus». Hacrosimen nmporpamMMoi BBOJIUTCSI
CaMOCTOSITEIbHBIN YU4eOHbIH Kypc «BeposiTHOCTh U CTAaTUCTHUKAY.

Hacrosimieit mporpaMmoii ripeycMaTpruBaeTCs BbIJICJICHUE B YY€OHOM TUTaHE HAa U3yYCHUE
MaTeMaTHKH B 5—6 Kj1accax 5 y4eOHBIX YacOB B HEJIEIIO B TEUCHHUE KAXKJIO0r0 rojia 00y4eHuUsl, B
7—9 kac-cax 6 y4eOHBIX 4YaCOB B HEJECJIIO B TCUCHHE KaXKJI0T0 Trojla 00y4deHus, Bcero 952
y4eOHBIX Yaca.

TemaTnyeckoe NJIaHUPOBAHUE YUEOHBIX KypPCOB U PEKOMEH/Iye- MO€ pacupeeIeHue
Yy4eOHOr0 BpEMEHHU TSI U3yUE€HUS OTAEJILHBIX TEM, IPEJIOKEHHbIE B HACTOSIIICH IIporpaMmme,
HaJ0 paccMaTpH- BaTh KaK IIPUMEPHBIE OPUEHTHUPHI B IIOMOILbL COCTABUTEIIO aBTOP- CKOM
pabouei mporpaMMbl U MPEXkKIE BCETO YUUTEN0. ABTOp pabo- ueil mporpaMMbl BIIpaBe
YBEJIMYUTH UJIM YMEHBIIUTH MIPEAJIOKEH- HOE YUCIIO YUeOHBIX YaCOB HAa TEMY, YTOOBI
YIIIyOUTBHCS B TEMATHUKY,00JIee 3aMHTEPECOBABIIYIO YUEHHUKOB, WJIM HAIIPABUTH yCHUIIUS Ha
peoI0JIEHHUE 3aTpyAHeHU. J{omycTUMO Tak)Ke JIOKaJbHOE Mepe-pacupeieicHue u
epecTaHOBKa AJIEMEHTOB COJIEpKaHUsl BHYTPUJAaHHOro kijiacca. KojinuecTBo mpoBEepOYHBIX
paboT (TeMaTUYECKHUUHU UTOTOBBIN KOHTPOJIF KaUeCTBa YCBOCHHUST yY€OHOTO MaTepHalia) U UX
THUII (CAMOCTOSITEIbHBIE U KOHTPOJbHBIE Pa0OTHI, TECThI) OCTAIOTCSI HA YCMOTPEHUE YUUTEIIS.
Tax>ke yuutenp BrpaBe YBEJIMYUTH UM YMEHBIIUTD YHCJIO YU€OHBIX 4YaCOB, OTBEAEHHBIX B
I[IpumepHoii pa- 60ueit nporpamme Ha 0000IIIEHUE, TOBTOPEHUE, CUCTEMAaTHU3aIUI0 3HAHUN
oOyuaromuxcsi. ETMHCTBEHHBIM, HO MIPUHIIUITHAIBHO BaXK- HBIM KPUTEPHUEM, SIBIISICTCS
JIOCTUKEHUE PEe3yIbTaTOB OOYyUY€HUs, YKa3aHHBIX B HACTOSIIEN IIporpaMmMme.



3IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O IPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUA

OcBoeHune yueOHoro npeamera «MaremaTuka» JOJDKHO o0ecnieyr-BaTh TOCTU)KEHUE Ha
YPOBHE OCHOBHOI'O 00II1er0 00pa30BaHUs Cile- AYIOINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U
MPEeAMETHBIX 00pa30Ba- TEJIBHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3VYJIBTATHI

JIMaHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOrpaMMBbl ydeOHOTO npeamera «MareMaTuka
XapaKTEPU3YIOTCSI:

HanI/IOTI/I‘ICCKOG BOCIIMTaHUE!

NPOSIBJICHUEM MHTEpPECA K IMPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKH,
LEHHOCTHBIM OTHOLLIEHHUEM K JOCTHUXKEHUSAM POCCUM-CKUX MATEMAaTUKOB U POCCUNCKON
MATEMATUYECKOM MIKOJBbI, K UC-TIOJBb30BAHUIO 3THUX JJOCTHKEHUU B IPYTrUX HAyKax U
NPHUKJIIATHBIX Chepax.

['paxaHCKOE M JTyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH rpakJlaHNHA U pea- JU3alUH ero rpas,
OpEeACTaBICHUEM O MaTEeMAaTHYECKUX OCHOBAX (PYHKIOHUOHHUPOBAHUS PA3IUIHBIX CTPYKTYP,
SIBJIICHUH, OIPOLEIyp I'Pa’kJIaHCKOro o01iecTBa (BbIOOPHI, OMPOCHI U IP.); TOTOBHOCTBIO K
0OCYXI€HHUIO STUUECKHUX IIPOOJIEM, CBsI3aHHBIX C IPAKTUYECKUM IIPHUMEHEHUEM
JIOCTUKEHUM HAYKH, OCO3HAHUEM BAKHOCTHU MOpaib- HO-3TUYECKHUX NPUHIIUIIOB B
AEATEIBHOCTH YYEHOTO.

TpynoBoe Bocniuranue:

yCTaHOBKOfI Ha aKTMBHOC Y4aCTHUC B PCIICHUHU MTPAKTHUYCCKHUX 3a- Ja4d MaTeMaTH4YeCKOM
HAIIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH Ma- TEMAaTHYSCKOTO 0Opa30BaHUs Ha MPOTSHKCHUU
BCeH JKU3HU 11 yCTIEITHON MPOo(hEeCCHOHAITBHON ASSITEJIHbHOCTH U Pa3BUTHEM HEOOXO- TUMBIX
YMEHHI; 0CO3HAaHHBIM BEIOOPOM M IMMOCTPOCHUEM UHJIMBHULY - ATbHOW TPACKTOPHUU
O6pa3OBaHI/I$[ " ’)KU3HCHHBIX ITIJIAHOB C y‘-IéTOM JJMYHBIX UHTCPCCOB U O6IHCCTBCHHI)IX
noTpeOHOCTEM.

OCTeTHYEeCKOe BOCIIUTAHHE:

CITOCOOHOCTBHIO K YMOIIMOHAJILHOMY U ACTETUYECKOMY BOCIIPHSI- THIO MaTEeMaTUYECKUX
O0OBEKTOB, 3a7a4, PEIICHUN, PACCYKJICHUN; YMEHUIO BUJIETh MaTEeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE.

HCHHOCTI/I HAay4YHOI'O ITO3HAHUA:

OpHEeHTallueN B JICITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ue- JIOBEKA, IPUPOAbI U OOIIeCTBa, TIOHUMaHHUEM
MaTeMaTHYECKON Ha-yKHU KaK chepbl YEITOBEUYECKOM JICATEIIbHOCTH, DTAIIOB €€ Pa3BUTHIH
3HAYUMOCTH JJIsI PA3BUTHUS LIUBUJIN3ALIUU; OBJIAJICHUEM A3BIKOM MAaTEMAaTUKH U
MaTEMaTUYECKON KYyJIbTYPOH KaK CPEACTBOM II0O3HA- HUSI MUPA; OBJIAJEHUEM ITPOCTEUILLIUMHU
HaBbIKAMH MCCJIEIOBATEIIb-CKOM JIESITEIBHOCTH.

du3ndecKoe BOCIIMTAHUC, (bOpMPIpOBaHI/IC KYJbTYPBI 3J0POBbA U 5MOLIUO-HAJIBHOT'O 6narononytm;1:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHYECKHE 3HAHUSI B MHTEPECAaX CBOET0 3J0POBbS,
BEJICHUS 3JOPOBOI0 00pa3a KM3HH (3410pOBOE MU~ TaHUE, COAJTaHCUPOBAHHBIN PEKUM 3aHSITHI
U OTAbIXa, peryispHas pu3ndecKasi akTUBHOCTB); C(OOPMHUPOBAHHOCTHIO HaBbIKa pediek-
CHUU, TIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ IMpaBa JAPYyroro 4ejgoBeKa.

DKOJIOTMYECKOE BOCIIUTAHUE:

OpUEHTallMEeN Ha IPUMEHEHNE MaTeMaTUUYEeCKUX 3HAaHUM JIJIs1 pe-1IeHUs 3a1a4 B 00J1acTH
COXPaHHOCTH OKPY’Karollell cpeapl, INIJaHU- POBAHUS MOCTYIIKOB M OLIEHKH X BO3MO>KHBIX
MOCJICACTBUN IJIsI OKPYKAIOIICH Cpebl; OCO3HAHUEM TJ100aJIbHOTO XapaKTepa KO0JI0-
THYECKUX NPOOJIEM U MyTeH UX pelIeHU.



JIMYHOCTHBIE Pe3yNbTaThl, 00ECTICYNBAIONINE AJANTANI0 00YYAIOIIETOCs K M3-MEHSIOIIMMCS YCIOBHUSIM
COLMAJIBHOM U IPUPOTHOM CPEIBI:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBUSX HEOIIPEICIEHHOCTH, MTOBBIIIICHUIO YPOBHS CBOCH
KOMIETEHTHOCTH YePe3 NPAKTHUECKYIO ACATCIHbHOCTh, B TOM YHCJIC YMECHHE YUUTHCS Y
JPYTHUX JIIOJeH, Ipu- oOpeTaTh B COBMECTHOM JI€SITEIbHOCTU HOBBIE 3HAHUSI, HABBIKU U
KOMIIETCHIITUU U3 OIIbITA JIPYTHX;

HEOOXOIMMOCTBHIO B OPMHUPOBAHNHN HOBBIX 3HAHUH, B TOM 4HcIie (hOPMYJIUPOBAThH UIIEH,
IIOHATHA, TUITIOTC3bI 06 O6'I>CKTaX " ABJICHHUAX, B TOM YHUCJIIC paHee HC NM3BCCTHBIX, OCO3HaABaTh
neUIUTBI COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, TUITAHUPOBATh CBOE pa3- BUTHUE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIHUIO, BOCIPUHU-MAaTh CTPECCOBYIO
CUTYAaIINIO KaK BBI30B, TPEOYIOIIUN KOHTPMED, KOPPEKTUPOBATH IIPUHUMAEMbIEC PEILICHUS
" JICUCTBHS, GOPMYJIH-pPOBATh U OIICHUBATh PUCKU U MOCJICICTBUA, (GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3VJIbTATDI

MeTtanpeaMeTHbIC pe3yIbTaThl OCBOCHHUS MPOTrPaMMEBI YYeOHOTO nmpeamMeTa «MaTteMaThka
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHLIMU HOZHABAMETbHBIMU OCliCMEUSMU,
VHUBEPCATbHBIMUKOMMYHUKAMUBHBIMU OCUICMBUAMU U YHUBEPCAIbHLIMU Pecy-IAMUGHbIMU
oelcmeusimu.

1) Yuusepcanvhvle noznasamesnbHble oelicmsust obecneuusa-iom opmuposanue 6a308vix
KOZHUMUBHBIX NPOYUECCO8 00YHAIO-UWUXCsl (0CB0EHUEe MEeMOO08 NO3HAHUSL OKPYAHCAIOUE20 MUPA;
NpUMEHeHUe I0SUYECKUX, UCCTe008aAMeNbCKUX Onepayuil, ymMeHutl pabomams ¢ ungpopmayueti).

bazoBrle nornueckue nencTBUS:

- BBISIBJISITh U XapaKTEPU30BaTh CyIIECTBEHHbIE MIPU3HAKU MAaTEMaTUUYECKUX OOBbEKTOB,
HOHSITUM, OTHOILLIEHUN MEX1y MOHATHAMU; POPMYIUPOBATH OIPECIICHUS TOHSITUH;
YCTaHaBJIMBATh CyII€-CTBEHHBIN MPU3HAaK KJIaCcCU(PUKAIIMN, OCHOBaHUs 111 0000IIEHUs U
CpaBHEHHS, KPUTEPUU TPOBOJUMOI0O aHAJIN3a;

- BOCIIpUHUMATh, (POPMYITHPOBATH U NIPEOOPA30OBHIBATH CYKACHUS: YTBEPIUTEIIbHbBIE U
oTpuLaTeJIbHbIE, €IMHUYHbIC, YACTHbIC U OOIIIME; YCIOBHBIC;

- BBISIBJISITh MaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPO-TUBOpeuus B dakKTax,
JAaHHBIX, HAOJIIOJICHUSIX U YyTBEPIKJICHUSIX; [Ipe/ijlaraTb KPpUTEPUH JJ151 BBISIBJICHUS
3aKOHOMEPHOCTEM U IIPO-TUBOPEUNU;

- ZIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, 1€ 1yKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUYEHUN, YMO3aKJIIIOUEHUHN 1O aHAJIOTUH;

- pa30upaTh JJ0Ka3aTeJIbCTBA MATEMATHUYECKUX YTBEPkKAECHUH (TIPSIMbIE U OT IIPOTUBHOTO),
MIPOBOJIMTH CAMOCTOSITEIbHO HECJIOJKHBIE JOKA3aTEJIbCTBA MaTeEMaTUYECKNUX (PaKTOB,
BBICTpauBaTh apry- MEHTALMIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI; OOOCHOBBI- BaTh
COOCTBEHHBIE pacCy’KJIECHUS;

- BBIOUpATh crioco0 penieHus yaeOHoM 3aj1auu (CpaBHUBATh HE- CKOJIBKO BapHaHTOB
pelIeHus, BBIOUpaTh HauboJiee MOAXOAAIINNC YUETOM CaMOCTOSITEJILHO BBIICIICHHBIX
KpUTEPHUEB).

ba3oBrle Hcciaeq0BaTENbCKUE IEHCTBUS:

- UCTIONB30BAaTh BOMPOCHKI KaK UCCIESA0BATSIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYITHPOBATH
BOTIPOCHI, PUKCHPYIOIIIUE TPOTUBOPE-9Ue, MPOOJIEMY, CAMOCTOSITEIILHO YCTaHABJINBATh
UCKOMOE W JaH- HOoe, QOPMUPOBATH TUTIOTE3Y, apTYMEHTUPOBATH CBOIO MMO3UIIHNIO, MHEHUE;

- IIPOBOJIUTH I10 CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECJIOK- HBIM DKCIICPUMEHT,
HeOOJIBIIIOE UCCIICIOBAHUE MO YCTAHOBIICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO O0BhEeKTa,
3aBUCHUMOCTEH 00BEK- TOB MEXKy COOOI;

- CaMOCTOSITEIILHO (DOPMYJIMPOBATh OOOOIICHUST U BBIBOJIBI 10 P€ 3yJIbTaTaM IIPOBEIEHHOTO
HaOJTIOJICHUSI, UCCIICIOBAHUS, OIICHHU-BATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB U O0OOOIIEHUI;

- IIPOTrHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCa, a TAKIKE BbI- JIBUTATh MPEIAMOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.



Pabota ¢ nHdopmarmeii:

- BBISIBJISITH HEAOCTATOYHOCTh U N30BITOYHOCTh MH(MOPMALINHU, TaH- HBIX, HEOOXOIUMBIX JUIs
pelieHus 3a1auu;

- BBIOMpAaTh, aHAITM3UPOBAThH, CUCTEMAaTU3UPOBATh U UHTEPIIPETH- POBATh NH(POPMAITUIO
pa3IUYHBIX BUIOB U (OPM IPEACTABIICHUS;

- BBIOMpaTh GOpMYy IpeICTaBICHUS NHOPMALIMU U WILUTIOCTPUPO- BaTh pelIaeMble 3a1a9u
cXeMaMmH, IuarpaMMaMu, HHOH rpaukoi M MX KOMOWHAIUSIMU;

- OLICHUBATh HAAEKHOCTH HH(GOPMALIUH 10 KPUTEPHUSIM, IIPEUIOKEHHBIM YUUTEIIEM HITH
c(OpPMYJIMPOBAHHBIM CaAMOCTOSITEIIBHO.

2) Vuusepcanvnvie KOMMYHUKAMUGHBLE Oelicmaus 0Oecnedu-8arm chopmMupo8aHHoCmb
COYUAILHBIX HABLIKOG 0OVUAIOUUXCSL.
OoOuienue:

- BOCOPpUHUMATh U (POPMYJITHUPOBATH CYKJICHUS B COOTBETCTBHH C YCJIOBHUSIMH H HEISIMU
OOIIIeHHS; ICHO, TOYHO, TPAaMOTHO BbIPpa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U ITUCHbMEHHBIX
TEKCTaxX, Ja- BAaThb IIOSICHCHUS I10 XOI[y peH_ICHI/IH 3aJ1a4du, KOMMeHTHpOBaTL HOJIy‘-IGHHBIﬁ
pe3yJIbTaT;

- B X0JIe OOCY’KJICHHS 3a1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYK/1ae- MOU TEMBI, MPOOJICMBI,
pemaeMof/'I 3aJla4diM, BBICKA3bIBaTh M€, HAIICJICHHBIC HA ITOHNCK peHICHI/IH; COITOCTAaBJIATH
CBOM CYXXJACHUSIC CYXKICHUSIMU APYTHUX YYACTHUKOB JIHAJIOra, OOHApY>KUBATh pas3- JINYUE U
CXOJICTBO TTO3UIINN; B KOPPEKTHOHU popme GopMyITHpOBaATH pa3HOTIIACHS, CBOH
BO3PaKCHHUSI;

- IPEACTABIISITh PE3yJIbTAaThl PEIICHUS 3aa49U, SKCIICPUMEHTA, UCCIICIOBAHHUS, IIPOCKTA;
CaMOCTOSTCIIBHO BI>I6I/IpaTI) (I)OpMaT BI)ICTyHJIeHI/IH C y‘-IéTOM 3aa4 Hp€3eHTaHI/II/I nu
OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHHUYECTBO:

- MOHUMATh U UCMOJIb30BaTh NPEUMYIIECTBAa KOMAaHHOW U HHANBUAYAITbHONW pabOTHI
OpU pEelIeHUU Y4eOHBIX MaTeMaTUYECKUX 3ajlad; IPUHUMATH 11€JIb COBMECTHOM
JISSITeIbHOCTH, THIAHUPO- BaTh OPraHU3AINI0O COBMECTHOUM pabOThI, pacIpeaeasiTh BUIBI
paboT, ToroBapmuBaThCs, 0OCYK/1aTh MPOIIECC U Pe3yIbTaT paboThl; 0000MIaTh MHEHUS
HECKOJIbKHUX JIIOCH;

- Y4acTBOBAaTh B I'PYIIIOBBIX (popMax paboThl (00Cy)KA€HUsI, OOMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI | JIP.); BBIIIOJTHSITH CBOIO YaCTh Pa0OThl 1 KOOPAUHHUPOBATH CBOU JCHUCTBUS C
JIPYTUMH YJI€eHaMH KOMaH/Ibl; OIIEHUBATh Ka4€CTBO CBOETrO BKJIa/ia B OOIIIMI MPOIYKT MO
KpUTEPHUsIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICH- CTBHS.

3) Ynueepcanvnvie pecynamuensie oeticmsus obecnevusarompopmuposanue cmvlCl08bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

- CAaMOCTOSITEIBHO COCTaBJIISITh IJIaH, AJITOPUTM PELISHUs 3aJlauM (UM €ro 4acTh), BBIOUpaTh
CIOCO0 pelIeHus: ¢ y4ETOM UMEIOIIUXCsI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

- BJIQJIETh CIIOCO0AaMU CaMOIMPOBEPKU, CAMOKOHTPOJISI MIpoIlecca U pe3yJibTaTa PEeIIeHUs
MaTeMaTH4YEeCKOM 3a/a4u;

- OIpEeABUJIETH TPYTHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MIPU pPeIlle- HUU 3a/1a4l, BHOCUTH
KOPPEKTHUBHI B ICATEIILHOCTh HA OCHOBEHOBBIX OOCTOSITEIHLCTB, HANJICHHBIX ONIHOOK,
BBISIBJIECHHBIX TPY/I- HOCTEM;

- OLICHUBAaTh COOTBETCTBUE pPE3yJbTaTa ACATEIbHOCTH ITOCTABICH- HOU 1I€JIM U YCIOBHUSIM,
OOBSICHSITh MPUYHUHBI JOCTUXKCHUS WJIW HEOOCTWIKCHUS 11€JIU, HAaXOIUTh OIMUOKY, /1aBaTh
OLICHKY NPHUOO- pEeTEHHOMY OMBITY.

[TPEJIMETHBIE PE3VJIbTATBI



IIpenmeTHbIC pe3ynbTaThl OcBOeHUs [IpumepHO pabodeii mpo- rpaMMBbl IO MaTEMaTHUKE
MpeJICTaBJICHBI 110 rojlaM OOy4YeHHsl B CJie- AYIOMIUX pa3jieliaX MporpaMMbl B paMKax
OTJZIEJILHBIX KypCOB: B 5—6 Kitaccax — Kypca «Marematuka», B /—9 kiaccax — KypcoOB
«Arnrebdpa», «I'eomeTpus», «BeposITHOCTb U CTATUCTHKAY.

Pa3BuTHe JOorndecKmux HpeHCTaBHeHHﬁ U HABBIKOB JIOTUYCCKOI'O MBIIITJICHUA
OCYIIECTBJISIETCSI HA MPOTSI>)KEHUH BCEX JIET OOyUYEHUsI B OCHOBHOM IIIKOJIE B paMKaX BCEX
Ha3BaHHBIX KYPCOB. HpennonaraeTC;{, YTO BBIITYCKHHK OCHOBHOM IITKOJIbI CMOKET CTPOUTH
BbICKAa3bl- BAHUS U OTPUILIaAHUA BBICKa3BIBaHHﬁ, pacimio3zHaBaTb UCTUHHBIC U JIOKHBIC
BBbICKa3bIBaHUSI, HPUBOJIUTH NPUMEPHI U KOHTPIIPHUMEPHI, OBJIAJICET IMOHATHUSIMHU:
OIlpe/ieJIEHHE, aKCHOMAa, TEOPEMA, JOKa3a- TEJIbCTBO — U HAYUYHUTCSI UCIIOJIb30BaTh UX IPHU
BBITIOJIHEHUU y4eO-HbIX U BHEYUYEOHBIX 3aj1ay.



PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJTACCBI

2.JlosicHuTEeTIbHAS 3aNHCKA

HEJIM U3YUYEHMA YYEBHOI'O KYPCA
IIpropUTETHRIMHU HEIIMH OOYUYCHHUSI MaTEMaTHUKEe B 5—6 Kiaccax sSIBJISSFOTCS:
npoaoJKeHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHUYCCKUX TMOHATHU (YUCIIO, BEJIMYUHA,
reoMerpuyeckas purypa),00ecnedynBaronnuX IPEeMCTBEHHOCTh U IIEPCHEKTHBHOCTD
MaTeMaTHYECKOTro 00pa3oBaHusl O0yJarOIIUXCS;
pa3BUTHE UHTCIUICKTYAIbHBIX U TBOPUYCCKHUX CIIOCOOHOCTEHM 00yYaroIuXcs, MO3HABATCILHOMN
AKTHUBHOCTH, UCCJICA0BATCIIbCKUX YMCHHﬁ, I/IHTepeca K I/I3y‘-IeHI/IIO MAaTCMAaTHUKU,
MOJIBEJICHHUE OOYYaFrOIUXCs Ha JOCTYITHOM I HUX YPOBHE K OCO3HAHHUIO B3aHUMOCBSI3H
MaTEeMaTHKH U OKPYIKaIOIIErOo MHUPA;
(popmupoBaHue PyHKIIMOHATILHON MaTeMaTHYECKOW I'PaMOTHO- CTH: YMEHHUS pacIlio3HaBaTh
MaAaTCMATHUUYCCKHUC O6’bCKTBI B peaHBHBIX KN3HCHHBIX CI/ITyaL[I/ISIX, HpI/IMeHHTB OCBOCHHBIC
YMEHMUS JUIS PEIICHUS] NPaKTHKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTECPIPETUPOBATH
HOJIyLIeHHI)Ie pe3y.]II)TaTLI U OIICHUBATHh UX HA COOTBCT- CTBUC HpaKTH‘IeCKOﬁ CI/ITyaLII/II/I.

OCHOBHBIC JIMHUU COJICPKaHUS Kypca MaTeMaTHUKH B 5—6 KJlaccax — apudmeTudeckas u
reoMeTpHuYecKasi, KOTOpbI€ Pa3BUBAIOTCS MAapaJUICIbHO, Ka)K/1asi B COOTBETCTBUU C
COOCTBEHHOU JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJIHA OT JAPYTOM, a B TECHOM KOHTaKTE U
B3anMOJIeCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU alareopsl U
OIMCaTEeIbHON CTaTUCTHUKHU.

HN3yuenune apudmMeTnyeckoro MaTepuana HaYnHaeTCs CO CUCTEeMaTHU3alluu U Pa3BUTHS
3HAHUHW O HATYPAJIbHBIX YHCJAX, [MOJIy- YEHHBIX B HAa4YaJIbHOU 1IKoJE. [Ipu a3TOM
COBEPIICHCTBOBAHNE BHIUYUCIUTEIHBHON TEXHUKH U POPMHUPOBAHUE HOBBIX TEOPETHUECKHUX
3HAaHUU COYETAETCSI C PAa3BUTHEM BBIYUCIUTEIBHON KYJIbTYpPhI, B YaCTHOCTH C OOyUYCHUEM
OPOCTEUINUM IIPUEMAM NPUKUJKHA U OLICH- KM PE3YyJIbTAaTOB BblUuMCIeHUM. 3yueHue
HaTypaJIbHBIX YHUCEII TIPO- JIOJKAeTCs B 6 Ki1acce 3HAKOMCTBOM C HAaYaJIbHBIMH TTOHSITHSIMUA
TEOPUU NEIITUMOCTH.

Jpyroi KpyIiHbIi OJI0K B COZIEpKaHUH apu(PMETHIESCKON JUHUHU —ITO Apoou. Hagano
U3y4deHUss OOBIKHOBEHHBIX U NECITUYHBIX JPO- O€M OTHECEHO K 5 Kj1accy. DTO MepBbIi JTar B
OCBOCHHH JIp0oOEei, KOorga NpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMU, MTOHSATHUSIMHU
TeMbl. [Ipu 5TOM paccMoTpeHne OOBIKHOBEHHBIX JIpOoOei B MOJITHOM 00BbEME MPEAIISCTBYET
U3YYECHUIO JTECATUYHBIX APpOOEH, 4TO 1eJIeCO-00pa3HO C TOUYKH 3PECHUS JIOTUKH U3JI0KECHUS
YUCJIOBOU JIMHUU, KOTJIa TIpaBuiia AeWCTBUM C AECITUYHBIMHU APOOSIMH MOYXKHO OOOCHO-BaTh
y7K€ U3BECTHBIMH aJITOPUTMAaMHU BBITTOJTHEHUS JICUCTBUU C OOBIKHOBEHHBIMU JIPOOSIMHU.
3HAKOMCTBO C JICCATUYHBIMH JPOOSIMU PACITUPUT BO3MOKHOCTHU JIJISI IOHUMAHUS
00y4YaroIMMUCS TPU- KJIIAJHOTO MIPUMEHEHUSI HOBOM 3allUCU NIPU U3YUYCHUU JIPYTHUX TIPE]I-
METOB U IIPU MPAKTUYECKOM HCNoJb30BaHUU. K 6 Ki1accy OTHECEH BTOPOHM ATal B U3yUYECHUU
ApoOeii, TJIe MPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U MPEOOpPa30BaHMS
pobeii, 0CBOeHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB, OTTAYUBAHUE TEXHUKHU BBI-
YHCJIEHUH, B TOM YHCJI€ 3HAaYCHUU BBIPAKEHUM, COAEeprKaIlIUX U OOBIKHOBEHHBIE, U
JIECATUYHBIC IPOOH, YCTAHOBIICHHUE CBSI3€H MEXXy HUMH, PACCMOTPEHHUE TPUEMOB PEIICHUS
3aga4 Ha Jpobu. B Ha- gajie 6 Kj1acca MMPOUCXOOUT 3HAKOMCTBO C MOHSITHEM IIPOICHTA.

OCOOEHHOCTBHIO U3YUCHHSI MOJIOKUTEIIFHBIX U OTPUIIATSIIBHBIX YU-CEJI SIBIISIETCSI TO, YTO OHU
TaK>Xe MOTYT pacCMaTpPUBaATHCS B HECKOJIb-KO ATAIoB. B 6 kj1acce B Hadajie U3y4YCHHUS] TEMBbI
«ITonoxxurenbHbIEM OTPULIATENBHBIEC YUCIIa» BbIAEsAeTC noareMa «llenbie uncna», B pamkax
KOTOPOU 3HAKOMCTBO C OTPULATEIBHBIMU YUCIIAMHU U JICUCTBUSIMHU C TMOJIOKUTEIbHBIMHU U
OTpHULIATEJILHBIMU YHUCIAMHU MPOUC- XOJAUT HAa OCHOBE COAEPKATEIBHOTO MOJAX0Aa. DTO
MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMUTH YUAIIUXCS MMPAKTUYECKH CO BCEMHU
OCHOBHBIMHU HNOHSITUSIMH TEMBI, B TOM YHUCJIE U C IIPaBUJIaMH 3HAKOB NPHU BBITTOJTHEHUU
apudmeTnueckux aercteuii. I3yyeHue panuo-HaabHBIX YMCE HA O TOM HE 3aKOHYHUTCS, a
OyJeT MPOJIOJHKEHO B Kypce ainreOpsl 7 Kjlacca, 4TO CTAaHET CIICAYIOIINM IIPOX0JIOM BCEX
NPUHLHUITHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3AeiieHue TPYIHOCTEH oOJieryaeT BOCOPUSITHE
MaTrepuana, a pacrpeeseHne BO BDEMEHH CIIOCOOCTBYET NPOYHOCTH MPHUOOpPETAEMBIX
HaBBIKOB.

IIpu 0OydueHUH pEeIIeHUI0 TEKCTOBBIX 3a7a4 B 5S—6 Kjlaccax MC- MOJIb3YIOTCS



apudMeTHIeCcKrue NpUEMBI pelieHus. TeKCTOBbIE 3a/1a4H, pelIaeMble pU 0TpaboTKe
BBIYHCIIUTEJILHBIX HABBIKOB B5—6 KJlaccax, paccMaTpUBaIOTCs 3a/lavyd CIECAYIOUIUX BHUIOB:
3a7a44 Ha JIBUKEHHE, Ha YaCcTH, HAa MOKYIIKH, Ha paboTy U MPOU3- BOAUTEIBHOCTh, Ha
MPOILIEHTHI, HA OTHOILIEHUs U Nponopuuu. Kpo- Me Toro, o0yuaromniuecs 3HaKOMSITCS C
npuéMamMu penieHus 3a1a4 rmepedopoM BO3MOKHBIX BAPUAHTOB, ydaTcs padorath ¢ nHpopMa-
Mel, mpeacTaBiIeHHONH B ¢opme TaOIull Wi JUarpamMm.

B IIpumepHoit padoyeii mporpamme npeaycMoTpeHo GopMUPOBa- HUE TIPOIEICBTUUSCKUX
anreOpanydeckux IpejacTaBiieHU.bykBa kak CHMBOJI HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT
MAaTEMATUUYECKOTOKOHTEKCTAa BBOJIUTCS MOCTENEHHO. bykBeHHass CHMBOJIMKA IIUPOKO
HUCTIOIb3YETCs MPEKJIe BCEro AJIsl 3alUCH OOIIUX YTBEPKACHUMN U NpeaJIoKeHU, Gopmyl, B
YaCTHOCTH JJIs1 BBIYMCJICHUSI TEOMETPU- YECKUX BEJINYHUH, B KaUECTBE «3aMECTHUTEIS» YUCIIA.

B kypce «MaremaTtuku» 5—6 KJ1acCOB IpeACTaBJICHA HaArJIsIIHAsI T€OMETPUSI,
HaITpaBJICHHAsI HAa Pa3BUTHE OOPA3HOTO MBIIIUJICHHS], IIPOCTPAHCTBEHHOT'O BOOOpaKEHUS,
U300pa3uUTEeIbHBIX YMEHUNU. DTO BaXKHBIM dTAall B U3yYEHUHU T'€OMETPHUHU, KOTOPHIN
OCYIIECTBJISIETCS Ha HAIJISAHO-IIPAaKTUUYECKOM yPOBHE, OIMPAETCs] HAa HAIJIsIAHO-O00pa3Hoe
MBbIIIUICeHHE OOy4aronuxcs. bonpliias pojib OTBOAUTCS TIPaK- TUHYECKOM JIeSITEIIbHOCTH, OIIBITY,
ADKCMEPUMEHTY, MOACTUPOBaHUI0. OO0ydJaronmecs 3HaKOMSITCSI C TEOMETPHUYECKUMU (pUTypaMu
Ha TUI0- CKOCTH U B IPOCTPAHCTBE, C UX NPOCTEUIINMHU KOHGPUTYPALIUSIMHU, ydaTCsI
n300pakaTh UX HA HEJIMHOBAHHOM M KJeT4aToM Oymare, paccMaTpHUBAIOT UX IIPOCTEHIIINE
cBoMcTBa. B niporiecce n3yyeHus  HarIsiAHONW IreOMETPUM 3HAHUsI, HOJYYEHHbIE
o0yJarolMMUCs B Ha- YaJIbHOM IIKOJI€, CUCTEMATU3UPYIOTCSI U PACHIUPSIIOTCSI.

MECTO YUEBHOI'O KYPCA B YUEEHOM IIJIAHE

CorsiacHo yuyeOHOMY IJIaHy B 5—6 KJ1accax U3ydaeTcsi MHTETPU- POBAHHBIM MPEIMET
«MaremaTtukay, KOTOPBIH BKIIIOYACT apu(PMETHISCKHUN MaTeprUal U HATJISIHYFO
r€OMETPHIO, a TAK)KE MPOTICACBTUYCCKHE CBEJICHUS U3 alreOphl, SJICMEHTHI JIOTUKU U
Hadajia OuCcaTeIbHON CTaTUCTHKH.

VueOHbIN MJIaH HAa U3yYEHHEe MaTeMaTUKU B 5—~6 KJjlaccax OTBO- JUT HE MEHee 5 y4eOHBIX
9acoB B HEJICITIO B TCUCHUE KAXKOT0 roja ooydeHusi, Bcero He MeHee 340 y4eOHBIX 4acoB.

.COAEPXXAHUE YYEBHOT'O KYPCA (I10 'OJJAM OBYUEHI )
5 kJacc

Hamypanvuvie uucna u Hyao

Harypansnoe uncino. Psa Hatypaneabix uynces. Hucio 0. M30- OpakeHne HaTypaIbHBIX
4qyces TOYKaMi Ha KOOPJAWHATHOMN (YUCIOBON) MPSIMOIL.

ITo3unmonHas cucrema cuucieHusi. PuMmckast Hymepanys Kak IIpuMep HEMO3ULIMOHHOMN
CHUCTEMBI cuMcieHus. JlecaTuuHasl cucteMa CUHUCISHMUS.

CpaBHeHHE HaTypaJIbHbIX YHUCEJl, CPABHEHHE HAaTypaJIbHBIX yHucen ¢ HyJIEM. CnocoObl
cpaBHeHUsA. OKpyTJIeHUE HaTypaJlbHBIX YHCEJ.

CiokeHue HaTypalbHBIX YUCEI; CBOMCTBO HYJIS IIPU CI0KEHUN. BplunTaHne Kak JIeUCTBUE,
o0paTHOE CIIOKEHHUIO. Y MHOXX€HHE Ha- TypaJbHBIX YHCEI; CBOMCTBA HYJISI U €IUHUIBI IPU
YMHOXXEHUU. Jlenenne kak geiicTBue, oOpaTHoe yMHOXeHUI0. KOMIIOHEHTHI el CTBUM, CBSI3b
Mexay HuUMH. [IpoBepka pesynbTata apudmerudec- koro aeiictsus. [lepemecturenbHoe u
coUYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUSI U YMHOXKEHHUSI, paclpeeIMTEIIbHOE CBOMCTBO
(3aKOH) YMHO>KEHUSI.

Hcnonp3oBanue OyKB JJIs1 0003HAYECHHUSI HEU3BECTHOIO KOMIIOHEHTa U 3aITMCH CBOWCTB
apupMEeTHYECKUX JICHUCTBUH.

JlennTenu U KpaTHbIE YMCIIA, pa3JIoKEeHHEe Ha MHOXXUTeENU. [IpocTeie u cocTaBHBIE
yucia. [Ilpu3naku neaumoctu Ha 2, 5, 10, 3, 9. /lenenrne ¢ ocTaTKOM.

CreneHs ¢ HaTypaJlbHBIM MOKa3aTeJIeM. 3alllch 4rcja B BUJAE CYMMBI pa3psAHbIX
cjara€MbIX.

YuciioBoe BbIpaXeHHE. BpluncieHne 3Hau€HUM YHMCIOBbBIX BBIPAYKEHUIM; TTOPSIIOK
BBITNIOJIHEHUSI 1eUCcTBUHN. McrioIp30BaHNE NIPU BBIYHUCICHUSIX IIEPEMECTUTEIBHOTO U
COUYETATEIBHOT'O CBOMCTB (3aKOHOB) CJIOKEHUSI 1 YMHOXKCHHUS, PACTIPEIEIUTEIBHOTO
CBOMCTBA YMHO>KCHHUSI.

Jlpoou
IIpencraBiaenue o apobu Kak criocode 3anucu YacTu BeauduHbl. OOBIKHOBEHHBIC JPOOH.



[MpaBunbsHBIC 1 HENPaBUIBHBIE ApoOu. CMenIaHHast ApoOk; TIPEACTaBIICHUE CMEIIaHHOMN
JpoOu B BHUJIE HEIpa- BUJIBHOM APOOU U BBIJICJICHUE 1I€JION YacTHU YHCciia U3 HEMPaBUIbHOMU
npobu. M3o00pakenne qpoOeil TOUKaMu Ha YMUCIIOBOU npsimoii. OCHOBHOE CBOMCTBO JPOOH.
Cokpamnienue apooeit. [IpuBenenue npobu k HoBoMy 3HamMeHaTenr. CpaBHEHHUE IpOOEH.

CrnosxeHue U BhIYUTaHUE ApoOei. YMHOXKEHHE U JIeJICHHE IpOo0eii; B3auMHO-00paTHBIE
npobu. HaxoxkaeHue 4acTu 1IeJIOro U 1eJIOro MOEero 4acTH.

Jecatuanast 3anuck apobeii. [IpencraBnenue aecaTHIHON APOOUB BHUJIE OOBIKHOBEHHOM.
HN300pakeHne 1eCATUYHBIX ApOOCH TOUKaMU Ha YHUCIOBOU mpsiMoii. CpaBHEHHUE JTECATUIHBIX
poOeii.

ApudmeTnueckue 1eUCTBUS C AECATUYHBIMU Apo0simu. OKpyTriie- HUE JISCATUYHBIX TPOOeH.

Pewenue mexkcmoesvix 3aoau

Pemienne TekCTOBBIX 3a71a4 apu(PMEeTHIECKUM ciocoOoM. Penrtenue Joruyeckux 3ajgad.
Pemenue 3ama4d nepeOopoM BceX BO3MOXXHBIX BapHUaHTOB. VICIIOIb30BaHME TIPU PEILICHUHU
3a/1a4 TaOJIUIl U CXEM.

Pemenue 3anay, coneprkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHbBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOM-MOCTh. EAUHUIIBI U3MEPEHUsI: MacChl,
00BbEMa, LIE€HBI; PaCCTOSIHUS, BDEMEHH, CKOPOCTU. CBSI3b MEXy €IMHULIAMH U3MEPEHUS
Ka>KJI0U BEIIMYUHEI.

PenreHnue ocHOBHBIX 3a/1ay Ha JPoOM.

IIpencraBienne NaHHBIX B BUJE TAOIUIl, CTOIOYATHIX AUATrPAMM.

Hacnaonasa zeomempus

Harnsimaeie ipesicraBieHus o (purypax Ha INIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyY,
yrojJi, JJOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsiMOoii, OCcTpslii, TylIOH U
Pa3BEPHYTHIN YIJIbL.

JliinHa oTpe3ka, METpUYECKHUE €AMHUIIBI JUIMHBL. /JInHa toMa- HOH, HepuMeTp
MHOroyrojbHuka. I3aMepeHue u 1noctpoeHue yrioBcC IMOMOIIbIO TPAHCIIOPTHPA.

Harnsinaeie nnpesicraBieHus o (purypax Ha IJIOCKOCTH: MHOTOYT'OJIBHHK;
OpsSIMOYTOJIBHUK, KBaJpaT; TPEYrOJIbHUK, O paBEHCTBE PUTYP.

N3006pakenune ¢puryp, B TOM 4HcCiie Ha KjieTtyaTtoi 6ymare. Iloctpoenne koHpuryparumii
U3 yacTe! NnpsiMoii, OKpPY>KHOCTH Ha HEJIMHOBAaHHOM U kjeTtdyaTtol Oymare. Mcrionb3oBaHue
CBOWCTB CTOPOH U YTJIOB IIPSIMOYTOJIbBHUKA, KBaapara.

[1nomane NpsiIMOYroJbHHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 NPSIMOYTOJIbHUKOB, B
TOM 4umciie GUryp, n300pak€HHbBIX Ha KJjeTyaToil Oymare. EnnHuiisl nuamepenus
IJIOIIAH.

Harnsinaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIHN
napaJuiesenuIie]l, Kyo, MHororpaHHuku. Mzobpakenue nmpocreimmux
MHOTOrpaHHUKOB.Pa3BEépTku KyOa u napamenenunena. Co3znaHue Moaesieii MHOTOTrpaHHUKOB
(13 Oymaru, IpoBO JIOKH, IUIACTUJIMHA U JP.).

OO0BEM NpsIMOYTOJIBHOIO Napajuienenumeaa, Kyoa. Equuuie namepenust oobéma.

6 kmacc

Hamypanvuvie uucna

Apudmernueckue IeUCTBUS C MHOTO3HAYHBIMH HATypalbHBIMHU YHCIaMU. YUCIIOBBIE
BBIPAXKEHUS, TTIOPSIAOK ASHCTBHUM, UCTIOJIL30BaHNE CKOOOK. M cImomp30BaHNE TPU BEIYUCIICHUSX
NEePEMECTUTEIIb- HOTO U COUETATEIIbHOIO CBOMCTB CIIOKEHUSI U YMHOXKECHMUS,
pacripenenuTeIbHOTO CBOMCTBA YMHOXKEHUsI. OKpyTiIeHNe HaTypaJibHBIX uncen. Jlenurenu u
KpaTHBIC YHCiia; HAaMOOJIbINUN OOMINI IeIUTeNIh U HauMeHbIllee o0Ilee KpaTHOE.
JletuMoCTh CyMMBI M TIpOU3BeAeHU. JleJIleHne ¢ OCTaTKOM.

Jlpoou

OOBIKHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO JIpOOH, coKpalieHue apooeii. CpaBHEeHUE U
yriopsiiounBanue apooeii. Perienne 3aga4y Ha HAXOXK/ASHUE YaCTH OT IEJ0T0 U 1EJIOro T10 €ro
gactu. J[poOHOe uunc-10 Kak pe3ynabTar jaeaeHus. [IpeacraBieHne NeCITUIHON IpoOu B BUIC
OOBIKHOBEHHOM JIpOOHM U BO3MOKHOCTH IIPEACTABIICHUSI OOBIKHOBEHHON ApOOH B BUJIE
necsiTHaHOU. JlecaTuuHbie IpoOu U MeTpudeckas cucrema mep. ApudMeTHIESCKUE TECHCTBUS
U YMCJIOBBIE BBIPAYKECHUS C OOBIKHOBEHHBIMU U JICCATHUYHBIMHU JIPOOSIMU.

OtHontenue. Jlerenue B 1aHHOM OTHOIIIEHUH. MaciuTal, iporopiusi. [I[pumenenune



IPONOPLUM IIPU PELICHUU 3aja4.

ITonsitTne mponeHTa. BeraucieHne nNpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 10 €€ IPOLICHTY.
BripaxkeHre nponEeHTOB JIeCATUIHBIMU Ap0oOsiMu. Perienue 3as1ay Ha IpOLIEHTHI. Beipaxkenue
OTHOILIECHMSI BEJIMYUH B IIPOLICHTAaX.

Ilonoxscumensuvie u ompuyamenvnovle YUCIa

ITono>xxurensHble U OTpULIATENbHBIEC Yucaa. Llenblie uncna. Moaynpe4dncia, reoMeTpudecKas
UHTEpHOpeTaus MOAyJIsI yucia. M3o0paxeHue 4rucesl Ha KOOPJIMHATHOW IIPSIMOM.
YucnoBele MpoMeKyTKH. CpaBHEHUE dncelsl. Apu(pMETHICSCKUE NSHCTBHUSI C
HOJIOKUTEJIBHBIMH U OTPULATEIBHBIMU YHCIaMHU.

IIpsimoyrospHas cucremMa KOOpAMHAT Ha IJIOCKOCTU. KoopanHAaTHI TOYKHU Ha INIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpPIMHATHOU TLIIOCKOCTH.

bykeennvie svipasrcenusn

IIpumeneHne OyKB IS 3aIIMCH MAaTEMaTUUYECKUX BBIPAXKCHUH UTpeuiokeHuii. CBoicTBa
apudmMeTuuecKkux AeicTBUN. BykBeHHbIE BbIpa)K€HUsI U YHCIIOBBIE TTIOACTAaHOBKU. byKBEeHHbIE
paBeHCTBa, HAa- XOXKXJIEHNE HEU3BECTHOTO KOMIOHEHTA. DOpMYJIBl; (POPMYJIIBI IEpUMETpPA U
IJIOIIAIM MIPSIMOYTOJIBHUKA, KBaJgpaTa, oObEMa napaijiesenumnena u Kyoa.

Pewienue mexcmogoix 3adau

Pemenne TekCTOBBIX 3a4a4 apuPMeTHUIECKUM criocoOoM. Permenne norndeckux 3ajiay.
Penienue 3as1au nepedopoM BCceX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3anay, coaeprkainux 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIMYUHBI: CKOPOCTBD,
BpEMsI, PAaCCTOSTHHE; II€HA, KOJTUYECTBO, CTOUMOCTB; IIPOU3BOAUTEILHOCTD, BPEMsI, 00bEM
padoTbl. EquHULIBI U3- MEpEeHHUs: MACChl, CTOUMOCTH; PAaCCTOSIHUSI, BDEMEHH, CKOPOCTH.
CBs13b MEXy €IMHUIIAMH U3MEPEHUS KaXK10U BEJIMYHUHBI.

Pemenne 3anay, CBSI3aHHBIX C OTHOLLIEHUEM, IPOIIOPLUOHAIBHOCTBIO BEJIMYHWH,
MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3aJad Ha JPOOWU MPOICHTHIL.

OneHka U NIpUKUKaA, OKpyIriieHHue pe3yibpTara. CocTtaBieHUe OyKBEHHBIX

BBIPA)KCHUU 110 YCIJIOBHIO 3a1a4H.

IIpencraBneHue JaHHBIX € TTIOMOIIBIO TabaUL U AuarpamMm. CrosiéuaTeie JUarpamMmmsl:
4YTEHHE U MOCTpoeHUe. UTeHne KpyroBbIX AuarpaMm.

Haznaonan zeomempus

Harnsaaueie npencraBiaeHust o purypax Ha IUDIOCKOCTU: TOYKa, IIpsiMasi, OTPE30K, JIyY,
YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY’KHOCTb, KPYT.

B3anMHOeE pacnosioKeHHue AByX NPsIMbIX Ha INIOCKOCTH, MapaljieJIbHbIC IPsSIMBIE,
NEPIIEHANUKYJIISIpHBIE ITpsiMble. MI3MepeHne pac-CTOsIHUI: MEXAY JIBYyMsI TOYKaMH, OT
TOYKHU A0 ONPSIMOM; JJIMHA MaplIpyTa Ha KBaJpaTHOU CETKE.

HN3mepenne u IoCcTpOEHUE YIJIOB C TOMOIIBIO TPaHCIIOPTHpPaA. Buabl TpeyTroJIbHUKOB:
OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYNIOYTOJIbHBIN; paBHOOEAPEHHBIN, pPABHOCTOPOHHUM.
YeThIpEXYTONBbHUK, HPUMEPHI YETBIPEXYTOIBHUKOB. IIpsiMOyronsHHUK, KBaJpatT: uc-
NOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, AUaroHasnei. Mzo0paxkeHnereoMeTpudeckux Guryp
Ha HeJIMHOBAHHOM Oymare ¢ UCII0JIb30BaHU-EM LUPKYJIS, TUHEHKH, YyrOJIbHUKA,
TpaHcnopTtupa. I[locTpoenus: Ha kjieTuaToil Oymare.

IlepumeTp mHOroyroasHuKa. [ToHsATHE TUTOIIAM PUTYPBI; € TUHULIBI U3MEPEHUS
mwiomaau. [pudnmxénHoe naMepeHue riomaaIu puryp, B TOM YHCI€ Ha KBagpaTHOU
cetke. [IpubnmxEénHoe U3MepeHne NJIMHBI OKPY>KHOCTH, IJIOMIA I KpyTa.

CummMmeTpusi: eHTpajlbHasl, oceBasi U 3epkajibHass cuMmmeTpuu.lloctpoenue

CUMMETPUYHBIX (UTYD.

Harnsigaele npejictaBiaeHus: O HPOCTPAHCTBEHHBIX (pUTypax: mapajuienenunesn, Kyo,
npyu3Ma, nupamMmujia, KOHyC, UHIMHApP, mapu cepa. M3o0pakeHne npocTpaHCTBEHHBIX
¢puryp. IIpumeps! pa3- BEpTOK MHOTOT'PAaHHUKOB, HUJINH/Ipa U KoHyca. Co3nanue Mmoaenei
MPOCTPAHCTBEHHBIX (uUryp (M3 Oymaru, MpPOBOJIOKH, IJIACTHIIMHA U AP.).

ITonstue o6bEMa; enUHUTIBI U3MEpEeHUsI 00bEMa. OOBEM TPSIMO-yYTOJTBHOTO
napasuiesenunesia, Kyoa.



3.IJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEM ITPOI'PAMMBI
KYPCA (I10 TOAAM OBYYEHMUA)

OcBoenue yueOHoro kypca «MaremaTtuka» B 5—6 kiaccax OCHOB-HOMW IIKOJbI JOJKHO
oOecrieunBaTh JOCTHUIKEHUE CIIEAYIOLUINX IIPEJI- METHBIX 0Opa30BaTEIbHbIX PE3YyJIbTAaTOB:!
S KJ1acc

Yucna u eviuucinenusn

IToHumaTp ¥ IpaBUIBHO YIIOTPEOIISITH TEPMHUHBI, CBSI3aHHbIE C HATYpaJIbHBIMU UHCJIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMU APOOIMHU.

CpaBHUBATh U yIOPSI0UMBATh HaTypaJibHbIE YHCJIA, CPABHUBATHB IPOCTEUIIINX
cly4dasix OOBIKHOBEHHBIC IPOOH, JICCITUIHBIC IPOOH.

CoOOTHOCUTH TOUKY Ha KOOPJAWHATHOMN (UHCJIOBOM) NIPSIMOM C COOTBETCTBYIOIIUM €1
4HMCJIIOM M M300pakaTh HaTypajbHbIEC YHCJIa TOUKAMU Ha KOOPAMHATHOMN (YHCIIOBOM)
npssMoi. BeITIOTHATE apudMeTHUecKue IeHCTBUS C HATYypaIbHBIMHU YHUCIIAMU, C
OOBIKHOBEHHBIMH APOOSMHU B NPOCTEHUIINX cilydasiX. BpINOJIHITE NPOBEPKY,
NPUKUIKY PE3YJIbTaTa BEIYUCIICHUM.

OKpyrIJIsiTh HaTypaJIbHbIE YHCJIA.

Pewenue mexcmosvix 3aoau

Pemrats TekcTOBBIE 3a/1aUU ApUPMETHIECKUM CIIOCOOOM U C TTOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOI'O Ilepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemiate 3az1aum, coneprkaiime 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIMYUHBI: CKOPOCTb,
BpEMsI, pPACCTOSIHUE; [IEHA, KOJINYECTBO, CTOUMOCTb.

Hcrionp3oBaTh KpaTKHUE 3alUCH, CXEMBbI, TaOIUIIbI, 0003HAUEHUS TIPU PEIICHUM 3a1ad4.
ITonb30BaTBC OCHOBHBIMH €OMHULIAMU U3MEPEHUS: [IEHBI, MAaCChl; PACCTOSIHUS,
BPEMEHU, CKOPOCTH; BbIpaXXaTh OJIHU €UHULIbI BEJIMUUHBI UEpe3 Apyrue.

H3BnekaTh, aHAIU3UPOBATh, OLIEHUBATh HH(MOPMALIHIO, IIPE/I- CTABICHHYIO B Ta0JUIIE,
Ha CTOJIOUATON AUarpamMme, MHTEPIIpe- THPOBATh NPEACTaBICHHBIC ITAHHBIC,
HCIOJIb30BAaTh JaHHbIE IIPU PEIICHUM 3a1a4.

Hacnaonaa zeomempus

ITonp3oBaTbCA rEOMETPUUECKUMHU MNOHATHUSIMU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, yToJl,
MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

I[TpuBOIUTE IpUMEPHI OOBEKTOB OKPY’KaAIOIIEro MUpPa, UMEIOIIUX (POpMy HM3YyUEHHBIX
reomerpuueckux ¢uryp. Mcrnonb3zoBaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C YIJIaMU:
BEpLINHA CTOPOHA; C MHOIOYIrOJIbHUKAaMU: YT0JI, BEpLUINHA, CTOPOHA, IUArOHAJb; C
OKPY>KHOCTBIO: paguyc, JUaMeTp, LEHTP.

HN3o0paxaTh N3yUeHHbIE TeOMeTpHUUECcKHUe (PUTyphl HA HEJIMHO-BAHHOM M KJeT4aToOH
Oymare ¢ MOMOIIbIO IUPKYJIS U JIMHEUKH.

HaxonuTe njIiMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHHUEM C IIOMOILIBIO JUHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO paJinyca.
Hcnionp30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYTOJIBHUKA, KBaJApaTa AJIs UX
MOCTPOEHUSsI, BBIYMCIIEHUS IJIOIIA N U IEpUMETpa.

Bpruucaste nepuMeTp M mIIomane KBaapara,
OpsSIMOYTOJIBHUKA,(PUTYP,COCTABJICHHBIX U3 NMIPSIMOYTOJBHUKOB,B TOM 4YUcie Gpuryp,
N300paXEHHBIX Ha KjeTyaTou Oymare.

ITonb3oBaThCsI OCHOBHBIMU METPUYECKUMHU €IMHUIIAMHU U3MEPEHUS JJINHBI, IIJIONIa H;
BbIpAKaTh OJITHU €JIUHUIIBI BEJIUYUHBI UEPE3 ApYyTrHe.

Pacnio3naBath napasienenunen, Ky0O, UCIIOIb30BaTh TEPMHUHOJIO THIO: BEPIINHA, PEOpO
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUsI NapaJuleJienuIe/ia, Kyoa.

Bpraucnste 00bEM KyOa, napassiesenunena no 3aJaHHbIM U3MEPEHUSIM,
NO0Jb30BAaTHCS €JIMHUIIAMH U3MEPEHUsI 00BbEMA.

Pemate Hecsio)KHBIE 3a7]aUU HA U3MEPEHUE T€OMETPUUECKUX BEJIMYUH B MPAKTUUYECKUX

CUTyalusx.



6 kaace

Yucna u eviuucnenusn

3HaTh U IOHUMAaTh TEPMUHBI, CBSI3aHHbBIC C Pa3JIMYHBIMU BUJAMH YHCEJI U CIOCO0aMU UX
3aIUCH, IEPEXOUTH (€CIIU 3TO BO3MOKHO)OT OJHOM (POPMBI 3aITMCH YHCJIA K APYTOM.

CpaBHUBATh U yHOPSIOUYUBATH 1I€JIbl€ YHCia, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
CpaBHMBATh YMCJAa OJHOT'O U Pa3HbIX 3HAKOB.

BrInonHsATh, coueTas yCTHbIE M IMCbMEHHBIE NPUEMBI, apU(PMETUUECKUE JEHCTBUS C
HaTypaJbHBIMU U 1I€JIBIMHU YHCIIAMHU, OOBIK- HOBEHHBIMH U N€CATUYHBIMH JIPOOSIMHU,
MOJIOKHUTEJIbHBIMHU U OTPHULIATEJIbHBIMH YU CIIaMHU.

BpruncasiTe 3HaU€HHUS YUCIIOBBIX BBIPAXXEHUH, BBIIIOJHSTh IIPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCIICHUH; BBIIIOJIHATH IPEOOPAOBaHMsI YMCJIOBBIX BbIPAXKEHUH Ha
OCHOBE CBOMCTB apu(PMETHUUECKUX JICHCTBHM.

COOTHOCHUTH TOYKY HA KOOPAWUHATHOMN NPSIMOM C COOTBETCTBYIOLINUM €M YHUCIIOM U
n300pakaTh YHUCJIa TOUKAMU Ha KOOPJIMHATHOU MPSAMON, HAXOAUTh MOJYJIb YHCJIA.

COOTHOCHUTH TOYKHU B MPSMOYI'OJIBHOM CHUCTEME KOOPAUHAT C KOOPJIMHATAMM 3TOM
TOUKH.

OKpyrisaTh LeJIble YHUCila U JAeCITUYHbIE ApOOH, HAXOAUTh MPUOINKEHUST YHCEl.
Yucnosvie u 0yKeeHHbIE BbIPAINCCHUS

IloHumaTp 1 ynoTpeOJisiTh TEPMUHBI, CBSI3aHHBIE C 3aIIMChIO CTEIIEHU YHCia, HAXOAUTh
KBaJpaT U KyO uMciia, BBIUMCIATh 3HAUEHUsT YHUCJIOBBIX BBIPAXKEHUM, COJIep)KaIlnX
CTEIICHU.

[Tonp30BaThCs NPU3HAKAMMU JICJIMMOCTH, PAacKJIaJblBaTh HATYpaJIbHbIC YHUCIIA HA
IIPOCTHIE MHOXKUTEJIH.

IMTonp3oBaThCss MacITAOOM, COCTABIISITh IIPOMOPILIUU U OTHOILLIeHUs. Mcnonb30BaTh
OYyKBBI J1JI1 0003HAUYEHUSYUCEII IPU 3allMCH MAaTEeMaTHYECKUX BbIPaXKEHUI, COCTABIISITh
OyKBEHHbIE BBIPAXKEHUS U (DOPMYJIbI, HAXOIUTh 3HAUE€HUs] OYKBEHHBIX BBIpa’KCHUMH,
OCYIIECTBJISISI HEOOXO/IMMBIE TMOJICTAHOBKHA M IIPEOOpa30BaHMUS.

HaxoauTe HEen3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogoix 3adau

Pemrats MHOromaroBbsle TEKCTOBBIE 3a/ja4l apU(PMETUYECKUM CITOCOOOM.

Pemate 3agaun, cBsi3aHHBIE C OTHOLLIEHUEM, IPOIIOPIIUOHAIBHOCTHIO BEJIUYUH,
MPOLICHTaMH; pellaTh TPU OCHOBHBIE 3a/Ja4y Ha JIPOOU U MPOILIEHTHI.

Pemate 3agaun, coaeprkaiine 3aBUCUMOCTH, CBS3BIBAIOIINE BE- JIMYUHBI: CKOPOCTh,
BpEMsI, pacCTOSIHUE, I1€Ha, KOJIMYECTBO, CTOUMOCTB; IPOU3BOAUTEIILHOCTD, BPEMSI,
00BbEMa paboThI, UCTIONB3YsT apuPMETUUIECKUE NEUCTBUS, OIICHKY, IIPUKUIKY;
IOJIB30BAaThCsI €AUHULIAMU U3MEPEHHUSI COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBisiTh OyKBE€HHBIE BBIPAXKEHUS MO YCJIOBUIO 3aJaYH.

H3Brekath nHpoOpMaIuio, NpeCTaBICHHYIO B TaOJIUIaX, HA JIMHEHHOM, cToI0UYaToO!
WM KPYTOBOM JuUarpaMmax, MHTEpIpEeTUPOBaTh IPeACTaBJIEHHbIE JaHHBIC;
HMCHOJIb30BAaTh JaHHbIE IIPH PELICHUH 3a1ad.

IIpencraBasite HHGOPMAIIHIO C TOMOIIBIO TAOIHII, JUHEWHOU U CTOJIOUATON AuarpamMmm.
Haznaonaa zeomempus
I[IpuBoauTh NpuMepbl 00BEKTOB OKPYKAIOILIET0 MUPA, UMEIOIIUX (HOPMY U3yUEHHBIX
F€OMETPUUYECKUX ITNIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI paBHBIX U
CUMMETPUYHBIX QUTYP.

HN3o06pakaTh ¢ TOMOIIBIO LHUPKYJIS, IMHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOU U
KJIeT4yaTol OyMare n3y4deHHbIEe IIJIOCKHUE reoMeTpudeckue (Gpurypbl U KOHPUTypaluu,
cumMmeTpuuHble GUrypsl. Iloab30BaThCsi reOMETPUUECKUMH HOHATUSMH: PABEHCTBO

(uryp,cuMmMeTpusi; UCIOJIL30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMe- TPUEN: OCh
CUMMETPHUH, LIEHTP CUMMETPHUH.

HaxoauTe BETUYUHBI YIJIOB U3MEPEHHUEM C NOMOIIBIO TPAHCHOP- TUPA, CTPOUTH YTJIbI
33JlaHHOW BEJIMYMHBI, IOJIb30BAaThHCS IIPU PEIIEHUM 3a/1a4 I'palyCHOW MEpPOil yIJIOB;
pacrno3HaBaThk Ha YepTEXkKax OCTPBIM, NPAMOM, pa3BEPHYTHIA U TYIIOU YTJIBL.
Brruucaate uMHy JIOMaHON, IEPUMETP MHOIOYTI'OJIBHUKA, I10JIb- 30BATHCS €AUHULIAMHU
U3MEPEHHS JJINHBI, BhIpa)kaTh OJHU €A1- HULIbI U3MEPEHUs! JIJINHBI Yepe3 JApyrue.
Haxonure, ucnosb3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMsI



TOYKaMH, OT TOYKH J10 NPsIMOU, JUIMHY IIyTH HA KBAJAPAaTHOMN CETKE.

BrraucisaTtes niiomaas GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIB30BaTh
pa3OueHue Ha NpSIMOYTOJIBHUKU, Ha paBHbIC PUTYPHI, JOCTPAUBAHUE 10
IPAMOYTOJIBHHAKA; HOJB30BaThCSI OCHOBHBIMHU €IMHUIIAMH U3MEPEHHUS IIOIAIN;
BbIpa’xaTb OJJHU CWMHUIBI USMCPCHUA TLJIOIIAAN YCPEC3 APYTHUC.

Pacno3naBaTh Ha MOJEIAX U U300pa’KEHUSAX MUPAMUY, KOHYC, [IWINHJP, UCIIOJIB30BaTh
TEPMHHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

M300paxxaTs Ha Kji1eT4aTol Oymare npsiMOyroJIbHbIN NapajuieIenuIIeI.

Berauciasite 00bEM NIPSIMOYTOJABHOTO TTapajuiejienunesia, Kyoa, mojab30BaThCs
OCHOBHBIMHU €JIMHHILIaMH U3MEPEHUsI 00bEMA; BbI-pa’kaTh OJHU €IHUHHIIBI
u3MepeHuss o0bEéMa uyepe3 ApyTrHe.

Pemate Hecii0KHBIE 3a0a4M HA HaXO0XKJICHUE T€OMETPUYECKUX BEJIMUYUH B
HNPAKTUYCCKUX CUTYyaAllUAX.



4 TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUA)

5 kiace
Ha3Banue
paszaeia OcHoBHOE coaep:kaHue OcHOBHbBIE BHIbI 1€ATEJIbHOCTH
(TemMbl) o0yuyamuxcst
Kypca (4ucjio
YacoB)
HartypanabHbl Jecsatnunass  cucrtema | Uurarsb, 3alMChIBATH, CPaBHUBATH
e yucJja. cuucie- HUSI. Psang | HarypalbHble — 4YHCia; nOpemjaratb M
HeiicrBusc HATYypaJIbHBIX  4YHCEJ. | 00CY:KIaTh  CHOCOObI  YIOPAAOYMBAHUSA
HATYPaJIbHbI HarypanbHblit psia. | YHCeL
MU YUCJIAMU Yucao 0. Harypanbupie | M300paxkars  KOOPIAMHATHYIO  MPIMYIO,
(45 q) qycia Ha KOOp- orTMeduaThb quciia TOYKaMH Ha
AUHATHOM PSIMOMA. KOOPAWUHATHOM OpsAMOU, HaXoJIUThb
CpaBHeHue, OKkpyriieHue | KOOPAHU-HAThl TOYKH.
HATypalbHBIX YUCEIL. HccaenoBarh CBOMCTBA  HATYPAJIbHOIO
sima, unceadl 0 w1 npu cinoxeHUU u
ApudmMeTHIECKHEC pAna, p
o YMHO>XXEHHUU.
NEeUCTBUS C
Hcnoab3oBars  NpaBMJIO  OKPYIJICHUS
HaTypaJIbHbIMU
. HaTypaJbHbIX YH- CEJL.
uyuciamu. CBoW- cTBa .
BoinouansaTs apudgmMernyeckue JeMcTBUS C
HYJII TIpU CJIOXKCHUH H
. HAaTypaJdbHbl- MH YHCJIAMHU, BBIYHCIATH
YMHOXXEHHUH, CBOMCTBa <
L HALLLL oy | 3HAUCHMS  MHCIIOBBIX  BBIpaXKe- HHUH €O
A 1 b CckOoOKamMu U 0e3 CKOOOK.
YMHO>XEHHUH.
3anuchiBaTHL  IIPOU3BEJEHUE B  BHUJE
Ilepemectu- TenpbHOE WU
. CTENIEHHU, YUTATh CTCHECHHU, HUCIOJIb30BATh
COYeTaTeJIbHOE CBOM-
TEPMHHOJIOTUIO (OCHOBaHUE, MOKA3aTElb),
cTBa CIIOIKCHUA 1 BLIYMCISITH 3HAYEHMS CTCIICHEH.
YMHOKCHHA, BbInoaHAT  NPUKHAKY H OIIEHKY
paclipelICJINTCIILHOC 3HA4YCHUU YUCIIOBBIX BBIPAKCHUH,

CBOMCTBO YMHOKEHUSI.

Jenutenn W KpaTHbIE
4uciia, pa3- JIOXEHUE
guclia Ha MHOXXUTEIIU.
Jlemenue ¢ ocTarkoM.
IIpoctelie n cocTaBHBIE
qucaa. Ilpusnakn ne-
aamMocTa Ha 2, 5, 10, 3,

9.

CreneHnp C
HaTypaJIbHbIM IIoKa-
3aTresieM.

npeaIaraTb M NPUMEHATb NMPUEMBI IPO-
BEPKM BbIYNCIICHUM.

Hcnoan3oBarb npu BbIYHMCJICHUAX
IIEPEMECTUTEIIBHOE 51 COYEeTaTeJIbHOE
CBOMCTBA CIJIOKEHMUSI M YMHOXKEHHS, pac-
NPEACIIMTEIILHOE CBOMCTBO  YMHOJKCHUS,
¢dopmyaupoBarb 1 NPUMEHATHh IPaBUJIA
NpeoOpa3oBaHUsl YHUCIOBBIX BbI- PaKEHUU
Ha OCHOBE CBOHMCTB apU(pMETHYECKUX
JICUCTBUM.




YHucioBbI€ BBIPAKECHUS,
nopsi- 10K ACHUCTBUM.

Pemenue TEKCTOBBIX
3a1a4 Ha BCE
apudmeTudeckue
IOEUCTBUS, HA ABH)KEHUE
U MOKYIIKH

HccraenoBarh YHCIIOBBIE 3aKOHOMEPHOCTH,
BBIIBUIaTh M O00OCHOBBIBATH THIIOTE3bI,
¢popmyanpoBars 00001IeHUSI 1 BBIBOABI 110
pe3ynabTataM HPOBEIEHHOTO HCCIICIOBAHUS.
DopMyIHPOBATH OMNpeaeIeHUsl JICITUTEIIS
M KpaTHOro, Ha3bIBATh JICJUTCIH U
KpaTHBIC YHCJIa; PacmO3HABATh IPOCTHIC U
COCTaBHBIC 4HcCHa;, (POpMYJHPOBATH U
npuMe- HATh MPU3HAKHU JICIMMOCTH Ha 2, 3,
5, 9, 10; NPUMEHSATHh  AJITOPUTM
pa3IoKEHHs YMCiia Ha MPOCThIE MHOXKHUTCIIH;
HAXOAUTL OCTAaTKH OT JeJIeHus U
HEIIOJIHOE YaCTHOE.

Pacno3HaBaTrh MCTHHHBIE UM JIOXKHBIE
BBICKA3bIBAaHHUSI O HATypaJbHBIX YHCIAX,
NPUBOJAUTH NMPUMEPBI U KOHTP- IPUMEPHI,
CTPOUTH BBLICKA3BIBAHMSI U OTPHUIIAHUS BbI-
CKa3bIBAaHHUH O CBOWMCTBAxX HaTypaJbHBIX
qHUCEIL.

KouncTpyupoBats MAaTeMATHYeCKHE
NpeIJIOKEHHsI C TI0- MOIIBIO CBSI30K W,
KUY, «ECIH. .., TO...».

Pemarnb TEKCTOBBIE 3aJ1a49n
apu(pMETHICCKUM criocobom,
HCMO0JIB30BATh 3aBHCHMOCTH MEX Iy
BEJIMIMHAMU (cko- pOCTh, BpeMs,

paccTosIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTbH
U Jp.): aHAJIU3MPOBATb U OCMBICIUBATH
TEKCT 3a/1a4y, nepeopMyIMpoBaTh
yCJIOBHE, M3BJIEKATh HEOOXOIUMbIC JaHHBIC,
YCTAaHABJIMBATH 3aBUCUMOCTH MEXIY
BEJIMYMHA- MH, CTPOUTH JIOTMYECKYIO
HEMNOYKY PACCYKJICHUM.

MopaenupoBaTh XOJ PELICHUS 3a0a4dMu C
IMOMOIIBIO PU- CYHKA, CXEMBbI, TaOIUIIbI.
IIpuBOoaAUTS, pa3oupars, OLICHUBATH
pasMuHBIE pelle- HUsl, 3alUCU PELICHUN
TEKCTOBBIX 3aJa4.

Kpurtnueckun ouneHMBaThb  IIOJIyYEHHBIN
pe3ysbTaT, 0Cy- IEeCTBJIATH CAMOKOHTPOJIb,
IpoBEpsIsi OTBET Ha  COOTBET- CTBHUE
YCJIOBUIO, HAXOAMTh OIIMOKH.

Pemars 3amaum ¢ nomolbio nepedopa

BCEX BO3MOXHBIX BADUAHTOB.
3HAKOMHUTBCSI €  HCTOpPHMEH  pa3BUTHSA
apudMeTHKU




HaszBanue

OcHoBHoOe copep:xaHue

OcHOBHbBIE BUABbI NeATEIbHOCTH

pasaena
(TembI) o0yuaroumuxest
Kypca (4mcjio
4acoB)
Harasignas Touxka, npsimasi, | Pacmo3HaBarb Ha 4epTekax, PHUCYHKax,
reo- MeTpus. OTPE3OK, JIyd. | ONMCBIBATh, HUC- MOJIb3Ysl TEPMHUHOJIOTHIO,
JIlnnuu Ha Jlomanasi. FV3mepeHuwe | U M300pa>kaTb C IMOMOILBIO YEPTEKHBIX
IJI0CKOCTH JITAHBI OTpe3Ka, | MHCTPYMEHTOB: TOYKY, IPSIMYIO, OTPE30K,
(12 v) METPHYECKHE EOWHHIBI | JIyd, YroJjl, JIOMaHyl0, OKPY>KHOCTb.
U3MEPECHUS nanunel. | PacnosnaBars, NPUBOIUTH npuMepbl
OKpY>KHOCTbH KPYT. O00BEKTOB pealb- HOI0 MHpa, HMEIOIIUX
Ipaktuueckas — paGora (bovay U3y4YCHHBIX (UTYD, Olle- HUBATh HUX
«TlocTpo- enme yzopa JIMHEHHBIC Pa3MEpBL.
13 OKPYIKHOCTEI. Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTHP
. KaK MHCTPYMEH-ThI JJIs1 IOCTPOCHUS U
Yrom. IIpAMOH, | y3mepenus: H3MepATH UIHHY OT-Pe3Ka,
OCTPBbIH, TyIou U | BenWYMHY yIJia; CTPOUTH OTPE30K 3aJaHHOM
pa3BEPHYTHIN YTJIBL. | jIUuHBI, yTroJl, 3aIJaHHOU BEJIUYUHBI;

N3mepe- Hue yrios.

IIpakTnueckass  paborta
«ITocTpo- eHue yrios»

OTKJIAABIBATH [TUPKYJIEM PaB-HbIC OTPE3KH,
CTPOUTH OKPY>KHOCTH 33JITaHHOIO paauyca.
HN3o00paxkars KOHGHUTYpALTHIU
reoOMeTpUISCKUX (QUTYP U30TPE3KOB,
OKPY>KHOCTEH, UX 4YacTeu Ha
HEJIMHOBAHHOM U KJIETUYaTOM Oymare;
Nnpeaiarathb, ONMCbIBATH U 00CY:K-/1aTh
CIoOCco0bI, AJITOPUTMBbI TIOCTPOCHHUS.

Pacno3naBathb 1 H300paxaTh Ha
HEJMHOBAHHONW W KJIET- 4YaTtou Oymare
OpsiMOM, OCTpPbIA, TYNOH, pa3BEPHYTHIN

TJIbl; CPaAaBHUBATbL YIJIbI.
bIYUCJIATH JJIMHBI OTPC3KOB, JIOMAaHbIX.

IHoHumaTh ¥ UCHOJB30BaTh NPHU pellieHUH
3aJa4 3aBH- CHMOCTH MEXIy €IUHULIAMHU
METPUUYECKON CHUCTEMBI MEpP; 3HAKOMMTbCSH
C  HEMETPUYECKHMHU CHCTEMaMH  MEp;
BbIPA’KATh UIMHY B Pa3JIWYHBIX €JIMHMIAX
usmepenusi. HcecaepoBarb  durypel u
KOH(QUIypaluu,  HCIOJb3ysl  LH(PPOBHIE

pecypchl




OO0LIKHOBEHH

bleIpoou
(45 9)

Jpo6s. IlpaBunpHBIE U
HEeTIpa- BWJIbHBIC JIpOOH.
OCHOBHOE CBOH- CTBO
apoow. CpaBHeHue
poOeii.

CJilokeHue U BBEIUHMTAHUE
OOBIK- HOBEHHBIX
poOeii. CMmemanHas
ApoOb. YMHOXXEHHUE WU
JeleHue OOBIKHOBEHHBIX
npobeii; B3auMm-  HO-
oOpaTHbIe IpOOH.

Pemrenue TEKCTOBBIX
3aj1a4, CO- JIeprKallux
napobu. OcCHOBHBIC 3a-

Jaadd Ha apoowu.

IIpumenenne OyKB JIst
3arrcu
MaTeMaTU4YECKUX
BBIPAXKECHUM 51
NPEIIOKEHUN

MoaeaupoBarthb B rpaguyeckoi,
IIpeaAMETHOMN dbopwme, C  IOMOUIBIO
KOMITBIOTEpA  TIOHSITUS HW  CBOICTBa,
CBsI3aH-HbI€ C OOBIKHOBEHHOMN APOOBIO.

YutaTh ¥ 3aNUCHIBATh, CPABHUBATH
OOBIKHOBEHHBIE npobu, npeaiaraThb,

000CHOBBIBATHL M O00CYXKIaTh CIOCO- OBbI
YIIOPSIIOYUBAHUST APOOEH.

HN3o0paxkath,  OOBIKHOBEHHBIC  JIpoOH
TOYKAMH Ha KOOp- JWHATHOW IIPAMOI;
MCII0JIb30BATh KOOPJAWHATHYIO IIPsi- MYIO
JUIsl CpaBHEHUST ApOOEH.

D opMyIHMPOBATh, 3alIMCHIBATH € MOMOILbIO
OyKB OCHOB- HOE€ CBOWCTBO OOBIKHOBEHHOM
JIpo0OY; HCIMOJIB30BATh OC- HOBHOE CBOMCTBO
IpoOH ISl COKpalleHusi ApoOer u Tipu-
BEJICHUS APOOU K HOBOMY 3HAMEHAaTEeJo.
IIpeacraBasATh CMEIIAHHYIO JpoOb B
BUJI€ HEIPABUJIb- HOU U BBIACIATH LIEIYIO
4acTh YMCJIa U3 HENPaBUJIBLHOU ApOOH.
BoinmouaHATh apudmMernyeckue AecTBHSA C
OOBIKHOBEH- HBIMHU ApPOOSIMU; NPUMEHATH
cBolicTBa apuMETHISCKUX ACUCTBUN IS
pauroOHATU3allUU BBIYMCIICHUIA.
BbINOJHATL  NPUKHAKY H  OUEHKY
pe3yabTara BBIYMCIIE- HUM; Npeajaratb M

NPUMEHSATh NPUEMBI  MPOBEPKH  BHI-
YUCJICHUH.

IIpoBoauTh HccJIeJ0BaHUA CBOMCTB
pooei, Onupasich Ha YHCIIOBBIE
SKCIIEPUMEHTHI (B TOM YHCJIE C TTOMOIIBIO
KOMIIBIOTEPA).

Pacmo3HaBaTh HCTHUHHBIE ¢ JIOXKHBIE

BBICKa3bIBaHUsI O JIpoOsiX, HNPHBOAUTH
NnpuMepbl U KOHTPIPUMEPHI, CTPO- HTh
BBICKA3bIBAHUSA u OTpHUIIAHUS
BBICKa3bIBaHUM.

PemiaTh TEeKCTOBBIE 3a/auM, COJEp KallHUe
poOHBIE JaH- Hble, MW 3aJa4d Ha
HaXO0’KJIEHHWE YacTHU LEJOTr0 M 1IeJIOro IIo
€ro 4YacTH; BBIAIBJATH HX CXOACTBA U
pa3jauyus.




Ilpooonsicenue

Ha3Baumue
pasaena OcHoBHOE coaep:kaHue OcHOBHBIC BH/bI [1eATEJIbHOCTH
(TeMbl) o0yuarouuxcst
Kypca (4uciio
4acoB)
MoaeaupoBaThb XOJ pEIISHUs 3aJladd C
MNOMOIIBIO PU- CYHKa, CXEMbI, TaOJIUIIbI.
IIpuBoaUTH, pa3oupars, OlIEHUBATDH
pa3ju4yHbIe pelle- HUs, 3al0UCH PEUICHUU
TEKCTOBBIX 3aJad4.
Kpurudyeckn oOumeHUBATHh  IOJYYCHHBIH
pe3yJibTaT, OCy- IIECTBIISITh CAMOKOHTPOJIb,
OpOBEPsisi OTBET Ha COOTBET- CTBHUE
gcnomno, HAXOIMTh OLIUOKH.
HAKOMUTBLCA C  HUCTOpHell  pa3BUTUS
apudMeETUKHU
Harnsanas MHOroyrojabHUKH. OnuchiBaTh, HCHOJb3YSI TEPMHHOJIOTHUIO,
reoMeTpus. YetbIpEx- YTOJIBHUK, | M300paxaTb C I[IOMOIIBIO YEPTEKHBIX
MHoroyroJjbsa OpsIMOYTOJIBHUK, UHCTPYMEHTOB U OT PYKH, MOJI€- JUPOBATH
uku (10 u) KBaJIpar. n3 OymMaru MHOTOYTOJIbHUKH.
[paktuueckas — pabora IIpuBoaAuTHL NpUMEPBI OOBEKTOB PEaTHLHOTO
«ITocTpo- enne | MHUPa, MMEIOo= X (opmy
PSIMOYTONBHUKA ¢ | MHOrOYroJIbHHKA, OpsIMOYTOJIBHUKA,
3anaH- Hpivy | KB Jpata, TPEyroibHUKA, OUeHUBATH HX
cTOpoHaMHU Ha HeiuHO- | JMHEHHBIC pa3Mepsl. BpruuciasThb:
BaHHOM Gymare». ONEPUMETP TPEYroJIbHUKA, MPAMOYIOJIbHU-
Ka, MHOTOYTOJIbHHKA; TIoAab
Tpeyronbnuk. MPSIMOYTOJILHUKA, KBa-IparTa.
Ilnomanes u nepumerp | H3o0pakars OCTPOYTOJIBHBIE,
OpsIMO- YrOJbHMKA W | HPSIMOYTOJBHBIE M TyIO-  YTOJIbHBIE
MHOT'OYT'OJIbHUKOB, TPEYTOJIbHUKHU.
COCTaBJICHHBIX n3 | CTpouTh Ha HEJIMHOBAHHOW M KJIETYATOM
OpsIMOYTOJIb- HHUKOB, 6yMare KBa- JApaT U MNOPSIMOYTOJbHHUK C
SIIUHUIIbI HU3MEpeHUsI 3aJaHHbBIMHU JJIIMHaMHM CTOPOH.
TUTOTIIATH. IMepumerp | HcciienoBarh CBOWCTBA TNPSIMOYTOJIbHUKA,

MHOT'O-yYTI'OJIbHHUKA

KBaJipaTa Iy- TEM  DKCOEPHUMEHTA,
HaOJIIOJICHUS, U3MEpEeHUsI, MOOEIIH-
poBaHwUs; CpaBHHUBaTh CBOIiCTBa

KBaApara U NpsiMO-yTrOJIbHHKA.




KouncrpyupoBarb MaTeMaTH4YecKHe
NpeIoKeHuss C  10-  MOIIBIO  CBS30K
«HEKOTOpBI», «T000i». Pacno3naBarthb
HNCTUHHBIC M JIOXKHBIC BBbBICKA3bIBAHUA O
MHOTOYTOJIbHU- Kax, NPUBOJIUTH
npuMepbl U KOHTPIPHUMEPHI.

HccaenoBarb  3aBHCHUMOCTH  IUJIOLIAJIHN

KBaJipaTa OT JJIU- Hbl €r0 CTOPOHBI.
Hcnoab3oBaTh  CBOWCTBA  KBaJpaTHOU
CETKHU JJIsI MOCTPO-€eHUs (puryp; pa3ouBarTh
OpAMOYTOJIBHUK Ha KBaJparThbl,
TPEYTrOJIbHUKH; COCTABJSATHL (QUTYPBI U3
KBaJApaToB %1 IpsAMOYTOJIbBHUKOB 51
HaXO0IUThb Ux mIomanpb, p336I/IBaTB
purypsi Ha OPSIMOYTOJIBHUKH u
KBaJIpaThl U HAXOJUTh UX TUJIOMIAAb.
Bbipaxkarsb BEJIMYUHY IO AU B
Pa3IUYHBIX eIMHUIIaX U3MEpEHUS
METPUYECKOU CHUCTEMBI MEp, MOHUMATH M
HC- TMOJIB30BaTh 3aBHCHUMOCTH MEXIY
METPUYECKUMHU €11- HUIIAMH HW3MEpPEHUS
TUIOIIA/IH.

3HAKOMHUTBHCH € NPUMEPaMH NPUMEHEHUS
oMM M NepuMeTpa B MNPAKTUUECKUX
cutyanusix. Pemars 3aaa- 4 U3 peasbHOMU
)KU3HHM, MNpeajaratb M 00CY:KIaThb pa3s-
JMYHBbIE CNOCO0BbI PEIICHUs 3a1a4

JlecaTHYHDBIE

apoou
(38 1)

JecsTranast 3aIuch
poOei. CpaBHeHHUE
JIECSITUYIHBIX JIPOOCH.

JeticTBust c
JIECSITUYHBIMU Jpo-
OsimMHU. OkpyrieHue
JIECATUYHBIX IpOOEi.

Pemienue TEKCTOBBIX
3a7a4d, CO- JepiKalux
npobu. OCHOBHBIE 3a-
Jlauyu Ha JIpoOu

IMpencraBiasTh IECATUYHYIO APOOb B BHJE
OOBIKHOBEH- HOWH, YMTATH H 3alHCHIBATD,
CPaBHUBATH JEeCATUYHBIE poowu,
npeaiaratb, 000CHOBBIBATHL H O00CYXKIATh
cnoco- Obl YTOPSAOUYMBAHUS JICCATHUYHBIX
poOei.

HN3o6paxatsb JIeCATUYHbIC apobu
TOYKAMH Ha KOOPAW- HATHOW NPSIMOM.
BbIABJSATH CXOACTBA M Pa3jINUHUsl TIPABUI
apudmerunye- CKHX JEeUCTBUU C
HaTypaJlbHBIMM 4YHUCJIaMHU W JIECATHY-
HBIMH JIPOOSIMU, OOBSICHSITh UX.




BbInoaHATHL apudmMeTHYeCcKue IEHCTBUS C
JNECATUYHbI- MU JpOOSIMU; BBINOJHATH
NPUKUAKY M OLEHKY pe3yllb- Tara
BBIYHCIICHUN.

IIpumensaTs cBoiicTBa apupMETHYSCKUX

JIEUCTBUU s panuoHanu3anuu
BBIYHCIICHUMN.

IIpumeHsATH NpaBUJIO OKpYTIJeHUs
NEeCATUYHBIX npoOeii. ITpoBoauTh
MCCJIeIOBAHUSI CBOWCTB JECSATUYHBIX IpPO-
Oeii, onupasCh Ha YHUCJIOBBIE

AKCHEPUMEHTHI (B TOM YHCJIE C IOMOIIbIO
KOMIIbIOTEpPA), BBIABHIaTh TIHIOTE3bl U
IIPUBOJUTH UX OOOCHOBAHMUSI.
Pacno3HaBaTh HCTUHHBIE W  JIOXKHBIC
BBICKA3bIBaHUSI O JIpoOsX, NPHUBOJAUTH
NpUMepbl U KOHTPIIPUMEpPHI, CTPO- HUTh
BbICKA3bIBAHU A u OTPULIAHUS
BBICKa3bIBAHUM.

Pemiarhs TEKCTOBBIE 3aJ1a4d, COACPIKALINE
JIpOOHBIE JaH- Hble, M HAa HAXOXXIECHUE
4acTH LEJOro M LEJOro mno €ro 4acTu;
BBISIBJIAATH MX CXOJACTBA U Pa3JIMYUA.
MoaeaupoBarb XOJ PEUICHUS 3aJadu C
IIOMOIIIBIO PH- CYHKa, CXEMbl, TaOJIMLbI.
IlpuBoauTsL, pa3éupars, oue- HHUBATh
pa3iau4YHbBIC pPELICHHWs, 3alMCHU PELICHUU
TEKCTO-BBIX 3aJ1a4.

OnepupoBatb JApPOOHBIMM  YHUCJIAMHU B
pEaJIbHBIX )KM3HEH- HBIX CUTYyallUsX.
Kpurtnyeckn oOuneHMBATh  IIOJIyYEHHBIN
pe3yJibTaT, OCy- IECTBIIATh CAMOKOHTPOJIb,
IIpOBEPsisi OTBET Ha COOTBET- CTBHE

YCJIIOBHIO, HAXOJIUTh OIITUOKH.
3HAKOMHUTBCH €  HCTOpPMEH  pPa3BUTHUA
apuHMETHKH




Harasanas
reoMeTpus.
Teaan
¢urypsiB
NMPOCTPAHCTB
¢(10 g)

MHororpaHHUKH.
N300pakenue
MHOTOTPaHHUKOB.
Monenu npo-
CTPaHCTBCHHBIX TCJI.

ITpsiMmOyTONBHBIN
napajuiesenu- rnejq, Kyo.
Pa3BépTku kyOa m mna-
pamenenunena.

IIpaktuueckast padota
«Pa3- BEpTKa KybOa».

O0BéEM
MPSIMOYTOJIBHOT'O
napaJuiesenuIie/ia

KyOa,

Pacno3HaBaTh Ha 4YepTekax, PUCYHKaX, B
OKPYKal- IleM MHpe OPSIMOYTOJbHBIN
napajuiejenunesn, KyO, MHOTOIpaHHUKH,
ONMCHIBATH, MCIIOJIb3Ys] TEPMHHOJIO- THIO,
OLICHUBATH JIMHEHHbIE pa3Mepsbl.

IIpuBoaAUTH NpuMepbl 00BEKTOB
peaJbHOTO MHpa, HMe- omHuX GQopMy
MHOTI'OI'paHHHKA, NPsIMOYIOJIBHOIO Hapal-

Jenenuriena, Kyoa.
HN3006paxkaTh KyO Ha KieT4aToi Oymare.

HccaenoBathb CBOMCTBA KyOa,
NpsSAMOYTOJILHOTO  Tapaj-  JIeJeIuIiea,
MHOTOTPaHHUKOB, HUCIIOIb3Ysl MOJICIIH.
Pacno3naBath M u300pakaThb pPa3BEPTKU
KyOa u napai- jejenunena. MoaeaupoBaThb
Ky0 ¥ mapauiejenunes u3 OyMaru u mpounx
MaTeprualoB, OOBACHATH CHOCOD  MoO-
JIeTUPOBaHUS.

Haxoaurtsb U3MEpCHUS, BBIYUCIATH
IUIOIIAaJAb IOBEPXHO- CTH; O00BEM KyOa,
MIPSIMOYTOJIBHOTO rnapaJsuiesenuIe/a;
HCCJIeI0BATHh 3aBUHCHUMOCTB 00bEMa KyOa
OT JUIMHBI €ero peOpa, BBUIBUTATHL U
000CHOBBIBATH THIIOTE3Y.

Ha6a01aTh ¥ NPOBOAUTHL AHAJIOTHHM MEXITY
MOHATHSMH TUIOIAaIU U 00bEMa, IepuMeTpa
U mJiolaayd noBepxHocTtu. Pacnmo3naBarb
WCTUHHBIC UM JIOXKHBIC BBICKA3BIBAHUS O
MHOTOTpaHHUKAaX, NPUBOJAUTH NMPUMeEPbI U
KOHTPIIPUME- Pbl, CTPOUTH BbICKA3bIBAHUS

U OTpHIIaHWA BbICKA3bIBa- HUI.
Pemiath 3agavuMm M3 pCaJIbHOU KXU3HU

IToBTOpPEH
e u
00001menun
e(10 u

IToBTOpEHHE OCHOBHBIX
OOHSTUH W  METOJIOB
Kypca 5 kiyacca, 0000-
IIEHUE 3HAHUU

BpruucasaTsb 3HAYCHUS BbIpAKCHUU,
coJepKalluX HATy- pajJbHbBIE 4YHCIIA,
OOBIKHOBEHHbBIE W JECSITHYHBIE JpoOH,
BBITNIOJIHATH NpeoOpa3oBaHUsl YHUCEII.
BbiOuparp cnmoco® cpaBHEHUsI YHCE,
BBIYMCIICHUH, NPUMEHATH CBOliCTBA
apu(pMeTHIecKux nercTBUM IS
panMOHAJIU3ALUNU BbIYUCIICHUN.

N Toro 1704acos

OcyumecTBiIsATh CaAMOKOHTPOJIb
BBINIOJIHAEMBIX JCUCTBUM W CaMOIIPOBEPKY
pe3yJibTaTa BEIYUCICHUM.

Pemiare 3ajayMm U3 peaJbHOM JKU3HHU,
NPUMEHAThL MaTe- MaTu4YecKue 3HaHUA
JUIsL pelIeHus 3ajad U3 JAPYruxX Yy4deOHBIX

MPEIMETOB.
Pemnars 3ajaum  pasHbIMH  crnocodamu,
CPaBHMBATH CHOCOObI PEIICHUS 33/a4H,

BbIOMPATH PAllMOHAJBHBINA CIIOCO0




6 KJjacc

HasBanmue
pasaena OcHoBHoOe coaep:xaHue OcHOBHBIE BH/BbI /IeATEJIbHOCTH
(Tembl) o0yuarouuxest
Kypca (4mcjio
4acoB)

HarypaibHble ApudmMeTHdecKkue BbinosHATh apudpMeTrnyeckue AeHCTBHUSA C

yucjia JICUCTBUS C | MHOrO3Hau- HbIMM HaTypaJlbHbIMH YHCIIAMHU,

(30 v) MHOTO3HAa4YHBIMU HAXO/IUTh 3HAYEHUA YHUCIOBBIX
HaTypaabHbI- MH | BBIp@KEHHUU CO CKOOKaMHu U 0e3 CKOOOK; BbI-
4UCIIAMHU. YucnoBble | YMCIATH 3HAYEHUA BBIPpAYKEHUM,
BbIpa- >KCHUs, IIOPSIIO0OK coacpiKaux CTCIICHH. BbINOJIHATH
JIEUCTBUH, pc- | NPUMKHUAKY M OHEHKY 3HAaUCHUM YHCIIOBBIX
HOJIb30BAHHE CKOOOK. | BBIPQXKECHUI, NPUMEHATH NPUEMBI POBEPKH
Oxkpyriie- Hue | pe3yJbrara. Hcnoab3oBath npu
HATypPaTbHBIX YHCEIL BbIYHMCJICHHUSAX IIEPEMECTUTEIBHOE u
Jlenurenn wu KparHpie | COUCTATEIBHOE  CBOHCTBA  CIOXKEHMA 1
uncIa; HanGonpmmii | YMHOKEHHU, pac- NpeaeIuTEIIbHOE
obmmii  memmrens u | CBOHCTBO YMHOXCHHSA OTHOCHUTEIBHO
HAMMEHBIIICE o6mee | C71OXKeHMs,  CBOHCTBA apupMEeTUIECKUX
KpaTHOE. JICUCTBUM.

Paznoxkenue uyuncia Ha
IIPOCTHIC MHOXUTCIIN.
JlenuMocTh CyMMBI H
POU3BEJICHUS.
JleneHnue ¢ oc-TaTKOM.

Pemenue
3aga4d

TCKCTOBBIX|

HccaenoBarb 4YHCIOBBIE 3aKOHOMEPHOCTH,
IIPOBOIUTH JHCIIOBBIE AKCTICPUMEHTEI,
BBIIBUI'AaTh U 000CHOBBLIBATL THIIOTE3bI.
®opMyJIMPOBATH ONpeaeJeHUusl JICTUTES
U KpaTHOTO, HamOOJBIIEr0o  OOMIero
HOEIUTEIss W HaMMEHBIIEro  OOIero
KpPaTHOTO, MPOCTOTO M COCTAaBHOT'O YUCEIT;
HCIIOJIb30BATh ATH TOHSTHUS IIPH PEHICHUU
3ajad.

IIpuMeHsITL  AJTOPUTMBI  BBIYHCIICHUS
HaUuOOIBIIIETO o011ero OEITUTEST "
HauMEHbIIIEro OOIIero KpaTHOTO JABYX
4HCEeJI, aJITOPUTM PA3JIOKEHUs YHCJIa Ha
MPOCTHIC MHOXHUTEIIH.

HccaenoBarh yCiIoBUs JSIMMOCTH Ha 4 1 6.
HUccaenoBathb, 00cy:x1aTh, GOpMYyJIUPOBATH
1 000CHO- BLIBATH BBIBOJ O UYETHOCTH
CYMMBI, MPOU3BEACHUS: JIBYX UETHBIX UHCEI,
JIByX HEYETHBIX YHUCJIIe, YETHOTO U HEYET-
HOT'O YHCeEJl.

HcciienoBaTh CBONCTBA JIEIMMOCTHU
CYMMBI U TIPOU3BE-ICHUS YHUCEII.
IMpuBoAMTHL NMpUMePHI YUCEN C 3aJaHHBIMU

CBOMCTBaMH, Ppacno3HaABaATh BepHbIe U
HeBEpPHbIe YTBEpPXKJIEHHSI O CBOMCTBax
YyHCell, onpoBepraTrb HEBEPHBIC

YTBEPKASHUS C TTOMOIIBI0 KOHTPIIPUMEPOB.
KoncrpynpoBath MaTeMaTHYeCKHE
NpeJI0sKeHUsI C TTO-MOIIBIO CBA30K «H»,
«UIN», «ECIH..., TO...».

PemaTh TEKCTOBBIC 3a/1a9M, BKIFOYAFOITHE
MOHSITHSL JIe- JIMMOCTH, apu(PMETHUYECKUM
cnocoOoOM, HCHOJIB30BaTh mepebop Bcex
BO3MOYKHBIX BapHUaHTOB.

MonaeanpoBaTh XOJ pEHICHUS 3aJlayd C
IMMOMOIIIBIO PH- CyHKa, CXEMbI, TaOIUIIBL.
IIpuBoauTs, pa3oupars, OLICHUBATH
pa3IuyHBIC penle- HUsl, 3alHCH PEHICHUMN




TCEKCTOBBIX 3aJa4.

Kpurudyecku oOumeHMBATh  ITOJYYEHHBIN
pe3ynbTar, HaXo- JIUTH OIINOKH,
OCYWIECTBJISITh CAMOKOHTPOJb, ITPOBEPSIs
OTBET Ha COOTBETCTBHUE YCJIOBHUIO

Harusigna IlepnnenquKyIsipHbIE PacnosHaBaTh Ha 4eprexax, PUCYHKax
A npsiMbIC. cllydyad B3aUM- HOTO PaCHOJOKCHUS
reoMeTpu ITapanienbHbIC JIBYX TPSIMBIX.

sl npsiMbI€. HN3o00paxkare ¢ NOMOMIBIO YePTEKHBIX

IIpsimbie PaccTosHme Meskny | WHCTPYMEHTOB  Ha HEJIMHOBAaHHOU U

Ha JByMsi Tou- Kamu, or | K1€TUaTOH OymMmare JIBe NnepeceKaroiu- ecs

IUIOCKOCT TOYKH 10 TpAMOi, wm- | TPAMBIC, JIBE  MApaUICIBHBIC  IHpPSMBIC,

u (7 v) Ha nyTH Ha KBagpartHoii | CTPOUTE Hps- MYIO, NCPICHIMKYIISPHYIO
COTKE. JTAHHOM.

IIpuBoaANTH NMpPUMeEPHI TAPATIICITBHOCTH U
lpumepel  MPAMBIX B | pepnenauky-  JSIPHOCTH — NPSAMBIX B
HpOCTpaH- CTBEC MMPOCTPAHCTBE.
Pacno3naBarthb B  MHOTOYTOJbHUKaX
MEPNEeHAUKYJISIDHBIE W OapajlJielIbHbIC
croponbl. M300paxkaTb  MHOTOYTOJIb-
HUKU C napauieJIbHbIMU,
NEePIEHAUKYJIISIPHBIMU CTOPO-HaAMH.
HaxoauTh paccTosiHUE MEXIYy JBYMS
TOYKaMH, OT TOY- KH OO0 NPSIMOU, IJIHUHY
MyTH Ha KBAaJIPaTHOW CETKE, B TOM YHCIE
HWCHOJIB3YsI TU(POBBIE PECYPCHI

Apod OObIKHOBEHHAs1 JpoOb, | CpaBHUBATL W YHNOPAA0YMBATH JIpOOH,

u (32 OCHOBHOE CBOMCTBO | BBIOMPATh cO- 00 CpaBHEHUS JIPOOEH.

q) npoou, cokpamienue | IlpeacraBiasiTe JecsiTUdHbIE ApoOU B
npo0Oeii. CpaBHenne W | BUJE  OOBIKHOBEH- HBIX JIpoOel u
yHopsiao- yuBaHue | OOBIKHOBCHHBIE B BHJIC JICCITUYHBIX, HC-
poOeii. M0JIb30BaTh IKBUBAJIEHTHbIE

Jecstuunbie apodu u
METpHYEe- CKasi CUCTEMa
Mep.

npeacraBJdCHUs ,[[pO6HBIX qUuceJll IIpu Hux
CpaBHCHHUM, TIPU BBIYUCIICHUAX.




Apudmernueckue

IEeUCTBUA c
OOBIKHOBEHHBIMHU 1
ECATUYHBI- MU
APOOSIMHU.

OtHourenue. Jlenenue B
JaHHOM OTHOILICHUH.
MacmTa0, IIporop- musl.

IHonsitne MPOLIEHTA.
Brpruucne- Hue npoueHTta
oT BCIIMYHUHBI Hu
BEJINYUHBI 1o eé
OPOILICHTY.

Peiienue TEKCTOBBIX

3a1a4, CO- JAeprKallux
ApOOU U IPOIICHTHI.

IIpakTnueckast padorta
«OTHO- 1I€HUE JJIUHBI
OKPY>KHOCTH K eé
AUuaMeTpy»

Hcnoab3oBaTth JecsITUYHBIE ApoOU HpHU
npeoOpa3oBaHUU BEJIIMYUH B METPUUYECKOU
cCUCTEME Mep.

BoinosHATH apuMeTHYecKUe IeMCTBUS C

OOBIKHOBEH-  HBIMH U JACCATUYHBIMU
pOoOsSIMU.

Beruucaars 3HA4YCHUS BBIPA’KEHUM,
CoJIep Kalnux OOBIK-  HOBCHHBIC u
JIECATUYHBIC IPOOU, BBIMIOJIHSITH IIpeoopa-
30BaHUsI  JIpoOel, BbIOMPATHh CIOCO0,
NPUMEHATHh CBOM- CTBA apU(PMEeTHUYECKUX
IEUCTBUU IS palroHanu3anuu
BBIYHCIICHUM.

CocTaBJisTh OTHOLIECHUS U IIPONOPLH,
HAXOJUTH OTHOLIIE-HUE BEJIUYUH, NEIUTH
BE€JIMYUHY B JJAHHOM OTHOIIIEHUMU.
HaxoauTh 3KCIIEPUMEHTAJIBHBIM IIYTEM
OTHOLLIEHUE VINHBI OKPY>XHOCTH K €€
JAaMETPy.

HNuTepnperupoBarh Macurad KaK
OTHOIIICHUE BEJIIMYHUH, HAXOAUTh MacCIITaO
IJlaHa, KapThl U BBIYUCIATH PACCTO- SIHUS,
HUCHOJIB3Ysl MaclITao.

OO0bSICHATD, 4yTo TaKoe OpPOIIEHT,
yHnoTpeossiTb 000pOTHI PEUYH CO CIOBOM
«OpOLIEHT». BpIpakars IPOLEHTHI B
ApOOsiX 1 IPOOU B IMPOIIEHTAX, OTHOIIICHUE
JIByX BEJIMUYMHB MPOLIEHTaX.

BpIYHCAATH NPOLIEHT OT YMCJIa U YUCIO IO
ero mpoueHty. OKpyriasitb JIpodu u
OPOLIEHThI, HAXOJWUTh IPUOJIMKE- HUS
qurcel.

Pemrarp 3agaum Ha 4YacTH, HIPOLICHTHI,
OpOIOpIUH, HAa HaXO0XJIEHUE Jpodu
(Opo1ieHTa) OT BEJIMYMHBI U BEJIUYU-HBI IO
e€ apodu (TpoleHTy), Apodu (IIpolieHTa),
KOTO- PBbIM COCTaBJSIET OJHA BEJIWYMHA OT
JPYTrou. IIpuBoauTs, pa3oupartsb,
OLICHUBATH pa3JINYHbIC PEIICHUs, 3allUCHU
pEIIeHNI TEKCTOBBIX 3a7a4.

HN3Baexkars uHpoOpManuwo u3 TadIUL U

uarpamm, UH- TEePIPETUPOBATH
TabJIUYHBIE JaHHBIE, OIpPENesIsITh Hau-
oosbIIIEe " HauMEHBbIIIEE us3

HIpCaACTAaBJICHHBIX JaHHBIX

Harasaun
asn
reoMeTpu
sl
Cummerp
usi(6 u)

OceBast cuMMeTpUs.
ILlenTpanb-Has
CUMMETPHSIL.
IlocTpoenue

CUMMETpUY
HBIX QUTYP.
IIpakTnueckast pabora
«OceBasi CUMMETPHUSI».

Cummertpus B
POCTPAHCTBE

Pacno3zHaBarthb Ha qyepTexax u
U300pa’kKeHUSIX, M300pa- kKaThb OT PYKH,
CTPOUTH C ITIOMOIIBIO UHCTPYMEHTOB (hU-
rypy (OTpe3ok, JIOMaHyIO, TPEYyTrOJbHHUK,
PSIMOYTOJIb- HUK, OKPY>KHOCTB),
CUMMETPUYHYIO NAaHHOW OTHOCH- TEIbHO
OpsIMOM, TOYKH.

Haxoauts mnpumMepbl  CHMMETPUH B
OKpy>XaromeM wMupe. MoaeaupoBarb U3
Oymaru J1Be (GUTYpB, CHMMETPUYHBIE
OTHOCHUTEJIBHO MPsMON; KOHCTPYMPOBATH
reoMeTpuye- CKHue KOH(pUTypauu,
WCMOJIL3YsI CBOWCTBO CHMMETPHUH, B TOM
4HCJI€ C TOMOIIHI0 MU(PPOBBIX PECYPCOB.




Hccaenosarnb CBOICTBa U3Y4YE€HHBIX
¢uryp, cBsi3aHHBIE C  CUMMETpHEH,
HWCHOJIB3Ysl JIKCIIEPUMEHT, HaOII0AeHuE,
MOJEIUpPOBaHHUE.

O0ocHOBBIBATH, ONIPOBEPraTb C MOMOIIBIO
KOHTpIIpUME-  pPOB YTBEPKIACHUS o
CUMMETpUMu QUryp

Boipaxen Ilpumenenune OykB miisi | Mcmogab3oBaTh OyKBBI Ui 0OO3HAa4YCHUS
usic 3arucH yucesd, HOpU 3al0MCH  MAaTEMaTHYECKHUX
OyKkBamMHu MaTeMaTHYECKUX YTBEPIKJICHUIH, COCTaBIsITh OYyKBEHHBbIE
(6 1) BBIPAXXCHUM M | BBIPAXKEHUsI 11O YyCIIOBHUIO 3aJa4H.
OpEeaI0KEHUN. HccaenoBarTthb HECJIOXKHbIE YUCJIOBBIE
bykBeHHBbIE Bbl- | 3aKOHOMEPHOCTH, HCIIOJIB30BaTh OYKBBI
pPa’k€HMUsT W YHCJIOBBIC | UL UX 3alIUCH.
oJICTa- HOBKHU. Bbruuncasartsb 4HCJIOBOE 3Ha4YeHUE
BykBeHHBIE paBeHCTBa, | OYKBEHHOI'O BBIpa)kKe- HHUs IIPHU 3aJaHHBIX
HaXO0X- NeHue | 3HaAa4YeHUSX OYKB.
HEU3BECTHOTO 3anuceiBaTh (GopMyJabl: nepuMeTrpa U
KOMIIOHEHTA. (DopMyJH,I mIiomaau IpsAMO- YI'OJIbHHUKA, KBaJdpara,
JJIMHBI  OKPY’>KHOCTH, IUIOIIAAU Kpyra;
BBINIOJIHATh  BBIYHCJIEHHMSI 110  3TUM
popmynam.
CocraBiasath ¢GopMyJibl, BbIpaXkarolye
3aBUCUMOCTHU MEXY BE€JINYUHAMU:
CKOpPOCTb, BpEMs, pacCTOsIHUE; Ie- Ha,
KOJIMYECTBO, CTOUMOCTb;
OPOU3BOJAUTEIBHOCTh, Bpe- Ms, OO0BEM
paboThl; BEINOJHATH BBIYMCIIEHUS 110 3TUM
popmymnam.
HaxoauTh  HEU3BECTHBIM  KOMIIOHEHT
apu(METHUECKOI0 ICHCTBUS
Harasau YeTbIpE€XYTOJIBHUK, HN306paxxaTt, Ha  HEJIUMHOBAHHOU WU
as OpUMepbI KJIeTyaTol Oymare ¢ MCIOJb30BaHUEM
reoMeTpu YEeTBhIPEXYTOJIIBHUKOB. 4EepTEKHBIX  WUHCTPYMEHTOB  YETBIPEX-
. Ipsimo- YTOJIbHUK, | YIOJIBHHUKHM C 3aJaHHBIMHU CBOMCTBAMH: C
@urypel KBaapar: CcBOIiCTBa | IapajlellbHbI- MU, MEPIEHIUKYJISPHBIMH,
Ha CTOPOH, YIJIOB, | PAaBHBIMM CTOPOHAMH, NPs- MBIMM yTJIaMU
II0CKOCTH MaroHaJeii. U JIp., PaBHOOCIPEHHBIN TPEYTOJbHHUK.
(14 ) Wsmeperme YT0B, IMpexiaraTh #  06CYXKIaTh  CIOCOGHI,
BH/IBI TPE- YrOMBHUKOB. AJITOPUTMBI 110- CTPOCHMUSI.
HccaenoBarh, MCHOJIB3ys DKCIEPUMEHT,
IepumeTp HaOII0JIEHUE, MOJEIIMPOBAaHUE, CBOMCTBA
MHOT'OyI'OJIbBHHKA. OpsIMOYTroJbHUKA, KBajpaTa, pa3ouBaTh Ha
IInomane burypsr. TpeyrojbHUKH. O0O0CHOBBIBATH, ONPOBEP-
@opMyJIbI IEPUMETPA U | rarp ¢ [OMOLIBIO  KOHTPIPUMEPOB
nomanu OpsAMO- | yTBep>KJIEHUST O [Opsi- MOYIOJbHHUKE,
YTOJIEHHKA. KBaJpaTe, pacno3HaBaTb BEPHBIE U HeE-
IpuGmmkénnoe H3- | BepHBIE yTBEPKIACHUS.
MCpPCHHC miomann | Mzmepar M CTPOUTH C  IOMOIIBIO
¢buryp. TpaHCHOPTHUpPA yIJABl, B TOM 4YHCIIE B

IIpakTnueckass padota
«Ilmo-mane kpyra»

MHOT'OYTOJIbHHUKE, CpaBHUBAaTbL YTIJIbI, pac-

NMO3HABATh  OCTpbIE, IIpsIMBIE, TYIIbIE,
pa3BEPHYTHIE YTJIBL. Pacno3naBars,
u300paxarb  OCTPOYTOJBbHBIM,  IIPSIMO-
YTOJbHBIMH, TYIIOYT'OJIBHBIN,
paBHOOEIPEHHBIH, paBHO- CTOPOHHUM
TPEYTOJIbHUKH.

BbIluMcasiTh TEpUMETP MHOTOYTOJbHHUKA,




IUIOIIAAb MHO- TOYTOJbHUKA pa3OueHUEM

Ha TIIPsAMOYIOJIBHUKHW, Ha paB- HbIE
(urypsl, HCIONB30BaTh  METPUUYECKHUE
€IUHUIBI W3- MEpPEHUs JIMHBI WU
IO AaH.

Hcnoab3oBarh NPUOJIHKEHHOE H3MepeHHUe
JUITMH ¥ TUT0- MIQJIel Ha KjeTdaTou Oymare,
npuOmMMmKEHHOE HW3MEpe- HHUE  JIJIUHBI
OKPY>KHOCTH, TUTOIIAN KpyTa

IHosoxkuTENIBH Llenbie uucna. Monyne | IIpuBoauTs npuMepbl HCHOJIBL30BAHUSA B
ble " quciia, TCOMETPUYCCKAsl | PEaJIbHOM JKU3- HU IIOJOXMUTEIbHBIX U
OTpHLATEJIbH UHTEpIIpEeTa- US| OTPULIATEIbHBIX YUCEI.
ble YHCJIa MOIYJISI. Yucnoseie | U300paxkarnb eJble 4qucina,
(40 1) poMe- KYyTKHU. HOJIOXKUTEJIbHBIE UM  OTpHULAa- TEJbHBIC
[1OMOKHTEIbHEIC j | 9MCIa TOYKaMM Ha YHCIOBOH MpPsMOiA,
HCIIOJIb- 30BATh YHCJIOBYIO MPSAMYIO IJIs
OoTpHuLIaTEJIb- HbIE YHCIA. Y PAMYIO It
CpPaBHEHUSI YHCEII.
CpaBHeHue MOJIOXKHU- p
IIpumensaTh npaBuJjia CpaBHEHWUSI,
TEJIbHBIX u
YHOPSA0YMBATDH 1Ie- JIbIE YHCJIA; HAXOAUTH
OTpHULIATEIIbHBIX qu-
MO/J1yJIb YHCJIA.
cen. Apudmerudeckue
. @®opMyIMPOBATH NMPABUJIA BBIUYUCICHUS C
JICCTBUS c
MOJIO)KUTEIb- HBIMM W OTPULATECIbHBIMU
HOJIOKUTEJIbHBIMHU U
4HCJIaMH, HAXOJAUTH 3HayYe- HUA
oTpuula- TEJIbHBIMU .
YHCJIOBBIX  BBIPAXKCHHUI,  COJEp Kallnux
YUCJIaMHU. N
JAEUCTBUSL  C MOJOXUTEJIbHBIMU u
Pemenne TCKCTOBBIX| OoTpULIIATCILHBIMU YHUCIIaMU.
3a7a4 IIpuMeHATH CBOMCTBA CIOXEHUA H
YMHOXEHHUS JJIsI TPEeoOpa30oBaHUsi CYMM H
OPOU3BEJICHUN
IIpeacraBiaen IIpssmoyronbHast OO0BbsICHATH M WUIIOCTPUPOBATH TOHATHE
HeJaHHbIX cUCTeMa KOOp-IMHAT Ha | MPSIMOYTOJib- HOM CHUCTEMBbI KOOpAMHAT Ha
(6 ) miockocTtu. KoopanHa- | IIIOCKOCTH, HCIIOJIB30BaTh
Thl TOYKHM Ha MJIOCKOCTH, | TEPMHHOJIOTHIO, CTPOUTH Ha
a0cmuc-ca U opauHaTA. KOOPJIMHATHOM  MJIOCKOCTHM  TOYKHM U
CToa6uarhie u | durypel 1o 3agaHHBIM  KOOpJMHATaM,

KpPpYTOBBIC Ha- T'PAMMEBI.

HaxXoaMTb KOOPpAWHATBI TOYCK.

Yurarsb cToyoyaTeie u KpPyroBbI€
IIpakTnueckass  paboTta

JMarpaMMbl; MHTEPNPETHPOBATH JAHHBIE;
«ITocTpo- €HHEe

CTPOMTH CTOJIOYATHIC TUA-TPAMMBI.
auarpamMm.
Pemienue TEKCTOBBIX | Mcmoan3oBaTh uHpopManmIo,
3a/1a4, CO- JIepsKalux | IMPEeACTaBJIEHHYO B Ta- Ojuuax, Ha
JaHHBbIC, npescTaB- | AUMAarpaMMax JIjisl PELICHUsA TEKCTOBBIX

JIEHHBIE B TaAOJHIIaX U
Ha Aua- rpaMmMax

3a/1a4 U 3aJ1a4 U3 PeaIbHOW KU3HU




HNtorol70 yacos

Harasan ITpsiMmOyTONBHBIN Pacno3zHaBath Ha uyepTexax, PHCYHKax,
an napajuiesenu- nej, Kyo, | ONUCbIBATh nu- pamuny, Opu3My,
reoMeTpu npusma, nupamMua, | UUIMHAP, KOHYC, 1Iap, H300paskaTh UX OT
b KOHYC, IIWJIUHAP, H1ap U | PYKH, MOJAEJIUPOBATH u3 Oymaru,
Durypsol cepa. M3zo0paskenne | IUIACTUIMHA, MTPOBOJIOKH U JIP. ITpuBoAUTH
B IIPOCTpPaHCTBEH- HBIX npumMepbl 00BEKTOB OKpYy- Karomiero
NPOCTPAHCTB duryp. IIpumepnl | MHpPa, UMEIOIINAX (opmMBI HA3BaHHBIX TEI.
e(9 v pa3Bép- Tok | Ucmosb30BaTh TEPMHUHOJIOTHIO: BEpPIINUHA,
MHOTOTPAHHUKOB, pebpo, rpaHb, OCHOBAaHHUE, BBICOTA, PATUYC
LIMWJINH-pa U KOHYycAa. n auameTp, pa3BépTKa.
N3y4yarthb UCTIOJIB3YSI HKCIICPUMEHT
ITpakTuueckass  paGota y > M P ’
. | HaOmIOHEeHUE, U3Me- PeHUE, MOJACIIMPOBAHHUE,
«Co3ma- HuUe MoaeleH
B TOM YHCJIE KOMIIBIOTEPHOE, U ONUCHIBATH
OPOCTPAHCTBEH- HBIX .
DYDY CBOMCTBA HAa3BAHHBIX TEJI, BHIABJSATH CXO/I-
’ CTBAa M Pa3jIMYMA: MEXAYy IHUPaAMHJION U
ITonstue 00bEMa; OPU3MOM; MEX- 1y LIHJIMHAPOM, KOHYCOM U
CAMHHUIIBI M3~ MEPEHUS | mapom.
00béma. OOBEM MPsIMO- | Pacnmo3HaBaTh pa3BEPTKHU
YTOJIBHOTO napalJieenuIeia, KyOa, HPU3MBI,
Imapajuiejenurie/aa, nmupamMuambl, KOHYycCa, OUJINHAPA;
KyOa, bopmyJib KOHCTPYHPO- BaTh JaHHBIE TeEja U3
00bEMa pPa3BEPTOK, co3aaBaThb ux MOJICIIN.
Co3paBarb MOJeJM TIPOCTPAHCTBEHHBIX
¢buryp (3 Oyma- TH, TIPOBOJIOKH,
IJIACTUJIIMHA U JIP.)
H3MepsiTb Ha Moaesix: IUHBI pEOEp
MHOTOTPAaHHUKOB, IUAMETP Iapa.
BeiBOoaAMTH dopmyay 00bEMa
OpPSIMOYTOJILHOTO Mapasie- JISOUIeaa.
Bpruucaste mo  ¢opmyaam:  00bEM
MPSIMOYTOJIFHOTO T1a- paJuiesieruneaa, Kyoa;
UCOOJIb30BaTh €IWHULBI HW3MEpEe- HUs
o0BéMa; BbIYMCJISATH 00BEMEI TEJI,
COCTaBJICHHBIX u3 KyOOB,
napajuleJIelMneIoB; peuarb 3aJa4m
peajibHbl- MU JTaHHBIMU
IToBTOpEHME, IToBTOpEHME OCHOBHBIX BoruucasiTh 3Ha4€HUsI BbIPAXKCHUM,
TMIOHSITHI ) coJieprKallux HaTy-
00001IeHME, U METOJIOB KYPCOB D U b pajbHBIE, LIEJIbIE, NOJOXUTEIbHbIE U
KJIACCOB, OTpUIIATEIIbHBIC
cucremMarusanu| oOOOIIEHUE U qyHrciia, OOBIKHOBEHHBIEC U JECSITUYHBIC
1 cUcTEMaTHU3aLAsA APOOH, BBIIIOJI-
(20 9) 3HAaHUU HATH IIPEOOpaA30BaHUs YUCET U

BBIPDAYKCHUN.
BpiOupaTh _cnocod CcpaBHEHHsS YHCEIL,
BBIYHUCIICHUH,

INPUMEHATH CBOMCTBA apU(PMETUIECKUX
JEUCTBUN 111 .
paloHaIu3alu BBIYUCIICHUN.

Pemnars 3a1a4u 13 peajgbHOU )KU3HU,
NPUMEHATHh MaTe-

MaTH4YeCKHe 3HAHUA Ul PELICHUs 3a1ad
H3 OPpYyrux

OpPEIMETOB.

Pemiats 3a1a4u pa3HbIMH CIIOCOOAMH,
CPAaBHUBATh, BbI-
oupaTh CIOCOOLI PENICHUS 3a1a4U.

OcyuiecTBJIsATh CAMOKQOHTPOJIb
BBIIOJTHAEMBIX JCHCTBUN




PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
2.JlosicHUTEIbHASA 3AMMUCKA

HEJIM U3YYEHNWA YYEBHOI'O KYPCA

AnreOpa SIBJISIETCS OJIHUM M3 OIIOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHa OOECreuYnBacT
U3yYCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO- HAYy4YHOro, TaK W T'yMaHUTapHOIO
IIMKJIOB, €€ OCBOEHHE HEOOXOJIMMO I NPOAOJDKEHHS OOpa30BaHUSA U B IMOBCEIHEBHOM
’)kn3HU. Pa3Bu- THe y OOydYarolmMXcs HAay4YHBIX IIPEJICTABIICHUH O MNPOUCXOXKICHUH U
CYIIHOCTH ajireOpandyecKkux abCTpakIMii, CIIoco0e OTpPaKEHHUsI MAaTEMaTHYECKOW HayKOM
SIBJICHUHW M MPOIIECCOB B MPUPOJAEC U OOIIe- CTBE, POJIM MAaTEMAaTUUYECKOTrO MOJACIIMPOBAHUS
B HAy4YHOM IIO3HAa- HUHU M B IPAKTUKE CIOCOOCTBYeT (hOPMHUPOBAHHIO HAYYHOTO MHUPO-
BO33pCHHUSI W KadeCTB MBIIUICHUS, HEOOXOJAMMBIX Ui aJanTaldd B COBPEMCHHOM
nudppoBom obmiecTBe. M3yueHme anreOpbl €CTECTBEH- HBIM 00Opa3oM oOeclieuyrBacT
pa3BuTHE yMEHHs HaOI0IaTh, CpPaBHU- BaTh, HAXOJHUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIIC- HUSI, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAThH CBOU JCHi-
CTBHUsI W BBIBOABI, (OpMYyJIHpOBaTh yTBepkaeHus. (OcCBOeHHE Kypca aireOpsnl
oOecrieuynBaeT pa3BUTHE JIOTHYECKOrO MBIIUICHUST OOydYa- FOIIUXCS: OHU HCIHOJIB3YIOT
ACAYKTHUBHBIC U HWHAYKTHUBHBIC pac- CYXKACHUSI, O606H_ICHI/I€ U KOHKPCTHU3AlHIO,
aOcTparupoBaHue U aHa-joruro. OO0ydeHne anredOpe mpeamnosaracT 3Ha9YuTeIbHBIN 00bEM
CaMOCTOSITCIILHOU JICSITECIIBHOCTA OOYyYaroOlIUXCsl, IMIO3TOMY CaMOCTO- SITEJIbHOC PEIIICHUE
3a7a4 €CTECTBEHHBIM OOpa30OM SIBJISCTCS peanr- 3alueil JIeATEJIbHOCTHOTO NPHUHIIUIA
oOy4eHusl.

B cTpykType mporpamMmbl y4eOHOTro Kypca «AJredbpa» OCHOBHOW IIKOJBI OCHOBHOEC
MECTO 3aHUMAIOT COJCPKATCIHLHO-METOAUYECKHUE JIMHUH: «UYucia W BBIYUCIICHUS,
«AJnreOpanydecKkue BBIPAKCHUS;

«YpaBHeHUsT U HepaBeHCTBa»; «Dynkmum». Kaxkmas w3 3THX CO- AepKATEIbHO-
METOAMYECKUX JIMHUM pPa3BUBACTCS HA MNOPOTSHKEHUM TPEX JIET HWU3YUYEHHUs Kypca,
€CTECTBEHHBIM 00pa30M IIepeIUIeTasiCh U B3aUMOJCHCTBYSI C APYTMMH €ro JIMHUsIMH. B
XOJ€ M3YUYCHUS Kypca OOydJaroIIUMCs TTIPUXOIUTCS JIOTUYSCKH PaCCyX/1aTh, UCIIOJIL30BaTh
TeOpCTHKO-MHO)KeCTBeHHBIﬁ A3bIK. B CcBsA3WM ¢ O>THUM uenecoo6pa3Ho BKJIFOUUTH B
mporpaMMy HEKOTOpbIE OCHOBBI JIOTHMKH, IMPOHU3bIBA- IOIIME BCE OCHOBHBIC pa3eiibl
MaTEeMaTHYECKOro OOpa30BaHUsI U CIOCOOCTBYIOIIHE OBJIAJCHUIO OOYYarOIMIMMHCS OCHOB
YHUBECPCAJIb- HOT'O MAaTCMAaTHUYCCKOT'O A3bIKA. Taxum 06p330M, MOXHO YTBCPK- A1aTb, 4YTO
coZlepKaTeJIbHOM M CTPYKTYpPHOH OCOOEHHOCTBIO Kypca

«Anrebpay SIBISIETCSI €r0 UHTSTPUPOBAHHBIN XapakTep.

Coneprxkanne TUHUHM «Hucia U BBIYHUCIEHUSD» CIIY>KUT OCHOBOH ISl TaJIbHEUIIIETO
U3y4YEeHHUsI MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyUYaFOIIUXCS JIOTHYECKOTO
MBIILIEHUS, POPMHUPOBAHUIO YMEHMUS MOJIb30BATHCS aJITOPUTMaMH, a TaKKe
OPpHUOOPETEHHUIO ITPAKTUYE- CKUX HAaBBIKOB, HEOOXOAUMBIX JJIsI OBCETHEBHOM KU3HHU.
Pa3zBuTHne noHsITUSI O YUCJIE B OCHOBHOM HIKOJIE€ CBSI3aHO C pallMOHAJIbHBIMU U
UppaIlMOHAIIBHBIMH YHCIIaMU, (GOPMHUPOBAHUEM MPEACTABICHHUN O1eICTBUTEIHLHOM
4qyciie. 3aBepIlIeHre OCBOSHUS YUCIIOBOM JIMHUUOTHECEHO K CTaplIeMy 3BEHY OOIIeTro
oOpazoBaHWUsI.

Conepkanue JAByX ainreOpamydecKux JHMHHH — «AJreOpandeckue BBIPOKCHUSD» U
«YpaBHEHHs1 M HEPAaBEHCTBa» cHocoOCTByeT (OpMHU- POBAHHUIO Yy OOyYarommxcs
MaTeMaTUYecKoro amnmnapara, HeoOXoau- MOro /Jisi peuleHust 3aJad MaTeMaTHKH,
CMEKHBIX IIPEAMETOB W IIPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ad. B OCHOBHOI wIKOJIE
Yy4eOHBIII MaTepuall TPYIIIUPYETCsS BOKPYT palHOHAJIBHBIX BBIpAXKSHUU. AJ- redpa
JAEMOHCTPHUPYET 3HAYEHUE MaTeMaTHKH KakK sI3bIKa JJISl TI0- CTPOEHUSI MaTeMaTHYECKUX
MoOJIeJIel, ONMHUCAaHMUsI MPOIECCOB M sIBJ€- HUM peajbHOro mupa. B 3agaum oOyueHus
ajreOpe BXOJIAT TaK)Ke JallbHEHIIee pa3BUTHE aJITOPUTMHUUECKOTO MBIIIJIEHHUs, HEOOX01H1-
MOI'0, B YaCTHOCTH, JJIsI OCBOE€HMsI Kypca HMHPOPMATUKH, U OBJIaJe- HUE HaBbIKaMU
JITyKTUBHBIX paccykaeHuil. IIpeoObpazoBaHue cuM- BOJIBHBIX (OPM BHOCHUT CBOM
crnenuuyIecKkuil BKJIaJa B pa3BUTHE BOOOPaXECHHUSI, CIIOCOOHOCTEH K MAaTeMaTHYICCKOMY



TBOPYECTBY.

Conepxanue (GYyHKIHMOHAIBHO-TPA(UUYECKON JIMHUM HAIEJICHO Ha IOJIydyeHue
IMIKOJIPHUKAMH 3HAHUW O (QYHKIUSAX KaK Ba)KHEHUIIIEH MaTeMaTH4YeCKOW MOACIH IJIs
OIMnUCaHusd U HUCCIICOOBaAHUA pa3H0- O6p33HBIX HpOI_IeCCOB n HBJICHI/If/’I B HpHpOI[e nu
obmecTBe. M3ydeHue 3Toro Marepuaia CriocoOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS YMEHUS
HUCIIOJI30BAaTh PA3JIMYHbIC BBIPA3UTEIIbHBIC CPEJICTBA sI3bIKa MAaTe- MAaTUKH — CJIOBECHBIC,
CUMBOJIHUECKHE, TpadudecKue, BHOCUT BKJIAJ B (popMUpOBaHHUE MPEACTABICHUIN O POJIH
MaTE€MaTHKH B pa3- BUTUU [MUBUIIN3AIIMU U KYJIbTYPbI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ydyeOHOMY IUTaHy B 7—9 Kjlaccax HM3ydaeTcsi y4eOHBIM Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJICAYIOIIME OCHOBHBIE pas3lenbl cojiepkaHus: «Yuciaa wu
BBIUMCIICHUSD, «AJITeOpandecKue BBIPAKCHUSD», «YPAaBHECHHS W HEPABEHCTBA»,
«DYyHKIIUN.

VY4eOHBIN TUIaH Ha U3ydeHHE ainreOpsl B 7—9 KjaccaxX OTBOJUTHE MeHee 3 yYEeOHBIX
4acoB B HEJEIIO B TEUCHUE KAXKIOTO rojia 00- yUeHHsI, BCEro 3a TPHU I'ojia OOy4YEeHUST — HE
meHee 306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (IIO 'OJAAM OBYUYEHMUSI)
7 xnacc

Yucna u evivucnenusn
Panmonansuele yncna

JpoOu OOBIKHOBEHHBIE W AECATHYHBIC, MEPEeXoJ OT OXHOW (opmbl 3ammcu Apobeit K
apyroi. lloHsATne panMOHaAIBHOIO 4YHCJIA, 3alMuCh, CpaBHEHHUE, YHOPSAOYHMBAHUE
panMOHaIbHBIX uYHceld. ApudmMeTruye- CKUE JIEUCTBUS C pPaUMOHAIBHBIMU YHCIAMU.
Penrenue 3agay U3 peajbHON NPaKTUKU HA YacTH, HA APOOH.

CrenieHb ¢ HaTypaJbHBIM II0Ka3aTEIEM: ONpEJIeJIEHUE, MpeoOpa30-BaHUE BbIpaKEHUN Ha
OCHOBE ONpeJieeHUs, 3anuch OoiblInuX yucend. [IpoleHThl, 3aluch INPOLIEHTOB B BHJIE
npoOu u ApoOu B BHJE IPO- HNEHTOB. TpHM OCHOBHBIE 3aJadd HA NPOIEHTHI, PEIICHHE
3a1a4d U3
pearbHOMN ITPAKTHUKH.

IIpuMeHeHne Npu3HaKoB AEJIMMOCTH, Pa3JI0)KEHUE HA MHOYXKUTE-JIN HATypPaJIbHBIX
YHUCEII.
PeanbHble 3aBUCUMOCTH, B TOM 4YHCJI€ OpsAMas U oOpaTHas HPO-NOPLIHUOHAIBHOCTH.

Anzebpauueckue svipasricenus

IlepemeHHBIE, UHCIIOBOE 3HAUEHHUE BBIPAXKEHUS C NEPEMEHHOM. [[0- MyCcTUMBIE 3HAYEHUS
nepeMeHHbIX. IIpencraBneHue 3aBUCHUMOCTH MEXIAY BeEJIMYMHAMU B BHJAE (HOPMYJIBI.
Beruucnenuss no dopmynam. [IpeoOpa3zoBanue OyKBEHHBIX BBIPAKEHHUM, TOXKIECTBEHHO
paBHbIE BhIpa)KE€HUsI, MpaBUiIa MpeoOpa30oBaHUsI CyMM M IIPOU3BEIAECHUI, ITpa-

BUJIAa PACKPBITUSI CKOOOK M MPUBEAEHUS ITOJOOHBIX CllaraéMbIX.

CBolicTBa CTENEHU C HATypalbHBIM MOKA3aTEJIEM.

OpHounienbl M MHorowieHbl. CreneHb MHoOrodileHa. CloX€HHEe, BBIYUTAHUE,
YMHOXEHHUE MHOTOWJICHOB. POPMYyJIBI COKpPAIIEHHOTO YMHOXKEHUs: KBaJgpaT CYMMBI H
KBaJpaT pa3HocTU. Popmyna pas3- HOCTH KBaapaToB. Pa3jgokeHWe MHOro4wIeHOB Ha
MHOXKHUTEJIH.

Ypasnenua

VYpaBHeHHE, KOpEHb YpaBHEHUs, MpaBuja HOpeoOpa3oBaHUs ypaB- HEHUS,
PaBHOCWUJIIBHOCTb YPaBHEHUU.

JInHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEM JIN- HEHHOI'O YpaBHEHUs,
peuieHue JnUHEWHBIX ypaBHeHHU. (CocTaBiie- HHE YpPAaBHEHUM MO YCJIOBHIO 3aJadM.
Pemenne TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPAaBHEHUN.

JIuneitHoe ypaBHEHHME C JAByMsI NepeMeHHbIMH Hu ero rpadpuk. Cu- cremMa JIBYyX
JIMHEWHBIX ypaBHEHUM C AByMs IepeMeHHbIMH. Pellie- HUe cUCTeM ypaBHEHHUH CIOCOOOM
noactaHoBKU. [Ipumeps! pente- HUsA TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPaBHEHUMU.

Koopounamut u cpagpuxu. @ynxkyuu



Koopannara Toukn Ha npsaMou. YucioBbie NTpOMEXKYTKU. PaccTo- sitHUEe MeXay ABYMs
TOYKaMU KOOPJAUHATHOMW IIPSAMOM.

ITpsmoyronbpHasi cuctema koopamHat, ocu OX u Oy. AGcucca U opJiInHaTa TOYKU Ha
KoopauHaTHOM TutockocTu. Ilpumepsr rpadukoB, 3amaHHbIX (opmynamu. YrteHue
rpadpukoB peanbHBIX 3aBHcUMOcTei. [lonsatue ¢yukuuu. I'padmk dynkimm. CBoiicTBa

¢byskumii. Jluneitnas pynknwus, e€ rpaduk. I'papuxk pyuxkumum y = |x|. 'padpuueckoe
pelleHrne JUHEHMHBIX YpPaBHEHUHW M CHUCTEM JIMHEUHBIX YpaBHEHUH.
8 Kkiacc

Yucna u eviuucnenusn

KBanpartuseiii kopeHb u3 gucia. [loasitTue 00 uppanuoHaibHOM ducie. JlecsTunaHbie
OpUOIIMIKEHUsT UppalMOHANbHBIX uMcell. CBoH- cTBa apU@METHUUYECKHX KBaJpaTHBIX
KOpHEH M WX IIPUMEHEHHE K MNOpPeoOpa3OBaHUIO YHCIIOBBIX BBIPAXKEHUU U
BbIYHCJICHUAM. /lel- CTBUTEIBHBIC YHUCIIA.

CrenieHb ¢ LIEJIBIM ITOKa3aTenaeM U €€ cBoiicTBa. CtaHaapTHas 3a- IUCh YUCIIA.

Anzedpauueckue ewviparxceHus

KBanpaTHbIi TPEXUIICH; PAa3JI0KEHHUE KBAJAPATHOTIO TPEXYIEHA HA MHOYKHUTEIIH.

Anrebpanyeckasi apobb. OCHOBHOE CBOMCTBO airedpamyueckoi apoou. CroxeHue,
BBIUMTAHUE, YMHOXXEHHE, HeJIeHUe aiureOpauye- CKuUX ApoOei. ParmoHanbHBIC
BBIpA)XKEHUSA U UX MpPeoOpa3oBaHUE.

Ypasénenusn u nepasencmea

KBangparHoe ypaBHeHme, ¢opMyiia KOpHEH KBaJpaTHOIro ypaBHeHHs. Teopema Buera.
Penrtenue ypaBHEHUI, CBOASIIHUXCS K JHHEHHBIM W KBaapaTHbIM. [Ipocreiiime apoOHO-
panMoOHaIbHbBIC YPABHEHUSI.

I'padmueckass mHTEpIIpETAIUs YPABHEHUI C ABYMS MEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
YpaBHEHHUI C ABYMs IEPEMEHHBIMU. [IpruMepsl peleHus CUCTEM HEIMHEWHBIX YPaBHEHUN
C ABYMsI IIEPEMEHHBIMU.

PenrteHue TeKCTOBBIX 3ajad ajareOpandyecKUM CIHOCOOOM.

YuciioBele HEpAaBEHCTBA M HX CBoMcTBa. HepaBeHCTBO ¢ OJHOWM NEPEMEHHOM.
PaBHOCHUIbHOCTH HEepaBeHCTB. JIMHElHbIE HEpABEH- CTBA C OJAHOMN nepeMeHHON. CHucTeMsbl
JIMHEWHBIX HEPABEHCTB C OJ1- HOU IIEPEMEHHOM.

Dynukyuu

Ilonsitue ¢yHkuuu. OOIacTh oONpesesieHUss M MHOXKECTBO 3Hade- HHUM (PyHKIHUHU.
CnocoOsbl 3a1aHust QyHKIMUHN.

I'paduk pysnkumu. Urenue cBoiictB pyHKuuU 1o e€ rpadpuky. Ilpumepsr rpadpukon
(pyHK1LIM, OTpaXkaromUX peaibHbIE MPOILECCHI.

@DyHKLIUH, ONHUCHIBAIOLINE npsMyo H o6paT3Hon IIPONOPLHUOHAJIb- HbIE  3aBUCUMOCTH,  HX
rpadpuku. DyHxkmum Yy = X5, Yy = X,y = X, Yy = |x|. I'papuueckoe pemenue
YpaBHEHUH M CHUCTEM ypaBHEHHIA.

9 knacc

Yucna u evivucnenusn
JleCTBUTENBHBIE YHCIIA

PanuyonanpHble uncia, uppaluoHaJIbHbIE YMCIIa, KOHEYHbIE U OECKOHEYHBIE N€CSITUYHBIC
poOu. MHOXKECTBO NeHCTBUTEIIBHBIX Y- Cel; AeHCTBUTEIILHBIE UMCIa Kak OECKOHEUYHbIe
JecAaTudHble Apobu. B3auMHO OJHO3HA4YHOE COOTBETCTBHE MEXKJYy MHOXKECTBOM
JICUCTBUTEJBHBIX YUCEJ U KOOPAUHATHOU IPAMOMU.
CpaBHeHHE JIEUCTBUTEIBHBIX 4YHCEN, apupMeTHdyecKue AeWCTBUS C AEHWCTBUTEIbHBIMU
4HCJIAMHU.
W3mepenus, mpuOiImKeHus, OLUEHKH
Pa3mMepbl OOBEKTOB OKPY KAOMIETO MHPA, JIUTEIbHOCTh MHPOIEC- COB B OKPYXKAIOIIEM
MHUpeE.

IpubnmxEHHOE 3HAaYEHHUE BEJIUYHMHBI, TOUHOCTH NpUOIMkeHUs. OKpyTrieHUe 4ucel.
IIpnknaka u oleHKa pe3yJIbTaTOB BbIUYMCIICHUM.

Ypasénenusn u nepasencmea
VYpaBHEHUS ¢ 0OTHON IEPEMEHHON
JInneliHOe ypaBHeHHE. PelmieHrue ypaBHEHUM, CBOASAIINXCA K JIMHCHHBIM.



KBagpatnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOMSAIMIUXCS K KBaJPAaTHBIM.
bukBanparHoe ypaBHeHue. IIpumepsl penieHust ypaB- HEHUM TPETbEd U YETBEPTOU
CTENEHEHN pa3I0KEHUEM HAa MHOKUTEIIH.

Pemenne napoOHO-paliMOHAIBHBIX YypaBHEHHUM. PemieHne TEKCTOBBIX 3adad

ajreOpanyeckKuM METOI0M.
Cucremsl ypaBHEHUI
VpaBHeHHEe € JAByMs INEpEeMEHHBIMH M ero rpaduk. Pemenue cucrteM ABYX JIMHEWHBIX
YPaBHEHUH C ABYMsl IIEPEMEHHBIMU. PellleHue cucteM AByX yYpaBHEHHMM, OOHO U3 KOTOPBIX
JIMHEWHOoe, a Ipyroe — BTOpOi crernieHu. ['paduyueckas nHTEpIipeTalysi CUCTEMbI ypaBHE-
HUU C IBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a7ay ajareOpamdyecKUM CIIOCOOOM.

HepasencrBa unciioBbIe HEPpABEHCTBA U UX CBOMCTBA.
Penienue nuHEWHBIX HEPABEHCTB C OAHOW mNepeMeHHOW. PenieHue cucteM JIHUHEUHBIX
HEpaBeHCTB ¢ oAHOW mnepemeHHoil. KBanpatneie HepaBeHcTBa. ['paduueckast
UHTEPIIpETALISI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI II€PEMEHHBIMMU.

Dynukyuu
JKBanparuunas byukums, e€ rpaduk u cpoiictsa. [lapadoiia, KO-OpIMHATHI BEPUIUHBI
napaboJibl, OCb CAMMETPHUU Mapabosbl. rpaduku  QyHKUMH: Y = kx, y = kx + Db, y =
Yy = X,¥Y = |[X| ¥ UX CBOUCTBA.

Yucnoevie nocnedogamenvbHocmu
Omnpenienienne U crocoObl 3a/JaHUs YUCIOBBIX MOCIEI0BATENLHOCTEN

IlonsiTue  4YMCIIOBOM  IIOCIENOBATEIIBHOCTU.  3aJlaHHhe  IOCJeJ0Ba-  TEJIbHOCTHU
pekyppeHTHOU dopmysion u Gopmysoil N-ro yJieHa.

Apudmerrnueckas U reoMeTpuuecKas MpOrpecCuu

ApudmeTnueckass M TeOMETpHUYECKass MOPOTPECCHUH. dopmynbel  N-ro  yJieHa
apu(PMETHIECKON U TEOMETPUIECCKON MPOTPECCH, CyM- MBI TIEPBBIX N YJICHOB.

N300pakeHne 4jeHOB apu(PMETUUECKON U T€OMETPHUUYECKON MpO- IPECCHUM TOUYKaMH Ha
KOOPJIMHATHOM TUIOCKOCTH. JIMHEWHBIN ¢ HSKC- TIOHEHUUaJIbHBIH pocT. CIIoXXHBIC
POLICHTHI.

3.MIJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN ITPOT'PAMMBI
KYPCA (I10 'OAAM OBYYEHUSA)

OcBoeHue ydyeOHOTOo Kypca «Ajredpa» Ha ypoOBHE OCHOBHOI'O 00- IHIEro oOpa30oBaHMSI
JIOJDKHO —obOecrneuuBaTh JIOCTUIXKEHME CIEAYIOLIMX MPEJIMETHBIX 0Opa3oBaTeIbHBIX
pe3ynbTaToOB:

7 kJacc

Yucna u eviuucinenusn

BpimonHsTh, couerasi yCTHbIE U IUCbMEHHbBIE NPUEMBI, apU(PMeTHYECKHE JCHCTBUS C
paloHaAJIBHBIMH YHCIAMHU.

HaxonuTe 3HaueHUsI UMCIIOBBIX BBIPAXEHUM; NPUMEHSATH pPa3HO- OOpa3HbIE CIIOCOOBI U

NMPUEMBI BBIYHCIIEHUs] 3HAUEHUM JPOOHBIX BBIPAXKEHUM, coAepKalluX OOBIKHOBEHHBIE U

JIECATUYHbBIE POOU.

[TepexomuTs OT OHON (POPMBI 3aMUCH YHUCEN K JApYyrou (rmpeoOpa30-BhIBATh JECITUUYHYIO
poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JICCATUYHYIO IpOOB).

CpaBHUBAThH U YIOPSAOUYMBATh pallMOHAJIbHBIE YHCIA.

OKpyrisaThe yucna.

BeinonHsAT, NPUKHUAKY W OLIEHKY pe3yJbTaTa BBIYHCIIEHUN, OlIEH- Ky 3HadYeHUN
YHUCJIOBBIX BBIPAXXEHUN. BbINOJHIATh JAEHCTBUSL CO CTEHNEHSIMM C HaTypaJlbHBIMHU
nokaszare- JSIMU.

IIpuMeHATh NpU3HAKHU AEJIUMOCTH, PA3JI0)KEHUE HAa MHOYKUTEJINHATYPAJIbHBIX YUCEIL.

Pemate nmpakTUKO-OpHMEHTHUPOBAHHBIE 3aJlauM, CBS3aHHBIE C OTHO- MIEHHWEM BEJIUYHH,
OPONOPLHOHAIBHOCTBIO  BEJIMYMH, [POLIEHTAMH; WHTEPIPETUPOBATh PE3yIbTaThl
pemieHust 3agady ¢ yd4€TOM  OrpaHU- YEHUM, CBSI3aHHBIX CO  CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzedpauueckue 6wviparxceHus

Hcnionp3oBaTh anreOpandecKyro TEPMHUHOJIOTUIO W CHMBOJIMKY, IIPUMEHSITH €€ B



MIpoIecce OCBOEHUsI y4eOHOIro MaTrepuala.

Haxonute 3HaueHust OyKBEHHBIX BBIPAXKCHUM MMPU 3aJaHHBIX 3HA- YEHUSIX MTEPEMEHHBIX.
BeimonnsaTe npeoOpa3oBaHHs LEJIOIO BBIPAXXEHHUSI B  MHOIOWIEH IIPUBEIECHUEM
MOJIOOHBIX CJIara€MbIX, PaCKPBITUEM CKOOOK.

BpIMONHATE yMHO>KEHHE OJHOWICHA Ha MHOIOYWIEH W MHOIOYJIECHAa Ha MHOI'OYJICH,
OpUMEHATH (POpMyIIbI KBaJpaTa CyMMBI U KBaJIpa- Ta Pa3HOCTH.

OcCyIIEeCTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOYKUTEJIM C IO- MOILBIO BBIHECEHUS 3a
CKOOKH OOIlIEro MHOXHTEJsI, TPYNIMPOBKH CJlaraeMbIX, HOpUMEHEHHs (opmyn
COKpPAIIEHHOTO YMHOKECHUSI.

I[IpumensTs mnpeoOpa3oBaHUs MHOTOWICHOB JJIsi PEUICHHUs] pa3- JIMYHBIX 3a71ad U3
MAaTEMAaTUKH, CMEXKHBIX IIPEAMETOB, U3 peajlb- HOU IIPAKTHUKH.

Hcnonp3oBare CBOWMCTBA CTENEHEH C HaTypaJlbHBIMM  I[IOKas3aTresl- MH  JJIs
IIpeoOpa30BaHUsl BbIPpAKECHUI.

Ypasnuenus u nepasencmea

Pemate nuHENHBIE ypaBHEHHUsI C OJHON IIEPEMEHHOM, IIPUMEHssI IpaBUia IIepexona OT
HCXOJHOI'0 YpaBHEHUS K paBHOCUWIBHOMY eMy. [IpoBepsiTh, SIBJISIETCS JIM YUCIO KOPHEM
YPaBHECHHUS.

I[IpumensTh TpaduUecKMe METOAbl NpPU PEIICHUU JIMHEHHBIX YpaBHEHUU H HUX
CHUCTEM.

I[TonGupaTe npuMepsl Hap 4YHUCEJl, SBJISIOLIMXCS PELIEHHUEM JIM- HEMHOIO0 YpaBHEHUS C
JIByMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JIUMHEHHOIO ypaB- HEHUS C JIByMs
IIEPEMEHHBIMH; TTOJIb3YsCh TpaUKOM, IIPUBO- IUTH HIPUMEPHI PELICHUSI YPaBHCHHUS.
Pematek cucTteMsl AByX JMHEWHBIX YPAaBHEHHM C JABYyMs IIEPEMEH- HBIMH, B TOM YMCJIE
rpagugecku.

CocTaBiATe M peuiaTh JUHEHHOE YpaBHEHHUE WIIM CUCTEMY JIMHEH- HBIX ypaBHEHHUM IO
YCJIOBHIO 3aJa4yM, HWHTEPIPETUPOBATH B COOT- BETCTBUM C KOHTEKCTOM 3aJadu
IOJIyYE€HHBIN pe3yibTar.

Koopounamur u cpagpuxu. @ynxyuu

N300pakath Ha KOOPAWHATHOW TIPSIMOU TOYKH, COOTBETCTBYIO- IIIUE 3aJaHHBIM

KOOpAMHATaM, Jy4YH, OTPE3KHU, UHTEPBAJbI;, 3a- IMChIBATh YHMCJIOBbIE NPOMEXYTKH Ha

anreOpanvyecKoM si3bIKE.

OTmeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH MO 33aJaHHBIM KO- OpJIMHAaTaM; CTPOUTH

rpaduku TuHEeNHbIX QyHKIMK. CTpouTh rpaduk GyHKOUU Y = |Xx|.

OnuckiBaTh C TOMOIIBIO (PYHKIITUU U3BECTHBIE 3aBUCUMOCTU MEX-

Ay BEJIWYHUHAMU: CKOPOCTb, BpPEMsI, PACCTOSIHUE; 1I€Ha, KOJHNYEe- CTBO, CTOMMOCTb;

OPOU3BOJIUTEIILHOCTh, BpeMsi, 00bEM pabOTHhI.

HaxoauTtes 3HaueHne QyHKINH 110 3HAUCHUIO €€ apTryMeHTa.

ITonumaTts rpaduyueckuii cmocod NpeACcTaBICHUS U aHAaIu3a WH- popMaliuu; U3BJICKaTh U

WHTEePOPETUPOBATH MH(MOPMAIIUIO U3 TPAPUKOB pealbHBIX MPOIECCOB U 3aBUCUMOCTEH.
8 kacc

Yucna u éviuucnenusn

Hcnonp30oBaTh HavaJIbHBIC TTPEJICTABIICHUSI O MHOKECTBE JIei- CTBHUTEIBHBIX UHUCEI JJIS

CpaBHEHUSI, OKPYTJICHHS W  BBIUHCIIE- HUNW; H300pakaTh AEWCTBUTEIILHBIC 4YHCIIA

TOYKAMH HAa KOOPJI- HATHOW NPSIMOM.

I[IpumMeHsITH, TIOHATHE apU(PMETUIESCKOTO KBAJIPAaTHOTO KOPHS; Ha- XOAUTHh KBaJApaTHBIC

KOPHH, HCIIONB3Yysl TIPH HEOOXOAUMOCTH KaJbKYJSITOP; BBITIOJHATH IIpeoOpa3oBaHUS

BBIPAXXEHUMN, COZEP- KAIUX KBaJApaTHbIE KOPHHU, UCHOJb3YysI CBOMCTBA KOpPHEU.

Hcnonp3oBaTh 3anmmucu OOJBIIUX U MaJbIX YHUCEJI C MOMOIIBIO J€- CATUYHBIX JIpoOeH u

crerieHe yucna 10.

Anzedpauueckue 6wviparxceHus

I[IpuMeHsTh TIOHSATHE CTEMEHU C MEJbIM IOKa3aTelieM, BBIMOJ- HSATh MpeoOpa3zoBaHUS

BBIPAXKEHUN, COZEPIKAIINUX CTETIEHHU C I1€- JIBIM MOKa3aTeJIeM.

BBINOMHATE TOXJIECTBEHHBIE MPeOoOpa30BaHUsI PAIMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE

OpaBWI ISHCTBUU HAJT MHOTOYJICHAMH U alreOpandecCKuMHU IPOOsSMH.

PackiagpiBaTh KBaagpaTHbBINM TPEXYIEH HA MHOYXKHUTEIH.



I[IpumensTe npeoOpa3oBaHUsI BBIPAKEHUI JUIsI pELIEHUs pa3ind- HbBIX 3aJad U3
MaTE€MaTUKH, CMEXXHBIX IPEAMETOB, U3 PEaJIbHOU IIPAKTUKHU.

Ypasnenusn u nepasencmea

Pemlate nwmHeENHBIE, KBaJpaTHBIE YpPaBHEHMUSI M palMOHAJIbHBIE YypaBHEHUS,
CBOJSIIIUECS K HUM, CUCTEMBI JIByX YPAaBHEHUMU C JIBY-Ms IIEPEMEHHBIMH.

IIpoBOoaAMTHE OpOCTEUIINE HCCICIOBAHUSI YpPaBHEHUHW W CHUCTEM YypaBHECHUH, B TOM
4HCcJie ¢ NPpUMEHEHHEM TpaUUeCKUuX IIpea- CTaBJIEHUM (yCTaHaBJIMBATh, UMEET JIU
ypaBHEHUE WJIU CHUCTEeMaypaBHEHUM pElIeHUs], €CIIU UMEET, TO CKOJbKO, U TIP.).
IlepexonuTh OT CIOBECHOUW (POPMYJIMPOBKHU 3adadu K e€ anredpa- MYEeCKOW MOoAenu ¢
MOMOIIBIO COCTABJIEHUsI YPABHEHUs WJIA CHU- CTEMBbl yYpaBHEHHUU, UWHTEPIIPETUPOBATH B
COOTBETCTBHUHM C KOHTEK- CTOM 3aJlaui IMOJYYECHHbINA pe3yJibTar.
IlpuMeHsATP CBOMCTBA 4YHMCIIOBBIX HEPABEHCTB JUII CpPAaBHEHUs, OLCHKW; pPeIaTh
JIMHEWHBIE HEPaBEHCTBA C OJHOW MEPEeMEHHOW M WX CHUCTEMBI; JaBaTh rpauyecKyro
WLUTIOCTPALMIO MHOYKECTBA PEILICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.
Dynukyuu
Ilonumate © wucOoOJIB30BaTh (PYyHKIUMOHAJBHBIE TIOHSATHUS W SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHWUs); OIPEACIIsiTh 3HaueHue (YHKIHHU 110 3HAYCHUIO
apryMeHTa; OnpeaeiisiTh CBOMCTBAa (PyHK-
oy 1o e€ rpaduky. 5
Crpouts rpaduku deMeHTapHbIX GYHKUUI BUIay = ,, Y = X ,
y = x3, x)"/_: X, Y = |x|; onuChIBaTh CBOWCTBAa YHUCIIOBOU (PYHK- ITUH MO €€ rpaduKy.
9 knacc
Yucna u éviuucnenusn
CpaBHUBATH U YHOPSIAOYUBATH PALIMOHAJIbBHBIE U UPPAallMOHAJIb- HbIE YHCIIA.
BreimonsasaTe apudmMeTndeckne 1eCTBHUS C pallMOHAIBHBIMU YHC- JJaMH, COUEeTast YCTHBIC
U IMCbMEHHBIE IPUEMBI, BBIIIOJIHSITH BbI-UUCJIEHHUS C UPPALIHOHAIBHBIMH YHCJIaMHU.
HaxonuTe 3HaueHusI cTeNEeHEM C LEeNbIMH IIOKa3aTelasiIMU MU KOp- HEW; BBIYUCIIATH
3HAYCHUSI YUCIOBBIX BbIPAYKEHUH.
OKpyrJsiTh J€UCTBUTEIIbHBIE YHCIA, BBIMOJIHATH NPUKUAKY pe- 3yJibTaTa BBIUYMCIECHUIA,
OLIEHKY YHCJIOBBIX BBIPAYKEHUIA.
Ypasénenus u nepasencmea
Pemars nuHeNHbIE W KBaJpaTHbIE YypaBHEHWs, YpPaBHEHMs, CBOJsA- IIHECA K HHUM,
npocTennime JpoOHO-palloHaIbHbIE YPaBHEHUSI.
Pemate cucrtembl ABYX JIMHEMHBIX YPAaBHEHMM C ABYMs IIEPEMEH- HBIMU U CHCTEMBI
JIBYX YpPaBHEHHU, B KOTOPbIX OJJHO YPAaBHEHUEHE SIBJISICTCS JINHEHHBIM.
Pemrate TekcTOBBIE 3a/lauM aareOpandecKUM CHocoOOM C IIOMO- IIbIO COCTaBJICHUS
YPaBHEHUSI WU CUCTEMBI AIBYX YpPaBHEHHUM C ABYMsI IIEPEMEHHBIMU.

IIpoBOomuTE IpOCTEHINIME MCCIEAOBAHWS YPAaBHEHHUUW W CHUCTEM YpPaBHEHHUI, B TOM
4qyciie ¢ MIPpUMEHEHUEM rpaduyecKux IpeJi- CTaBJIC€HUM (ycTaHaBIUBATh, UMEET JH
ypaBHEHHUE WU CHCTEMaypaBHEHUI pELIeHUs, €CJIU UMEET, TO CKOJBKO, U TIP.).
Pemrate nuHelHbIE HEepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; HW30- OpakaThb peEIIeHHUE
HEPABEHCTB Ha YHCJIOBOU NPSIMOM, 3aIIUCHI-BaTh PEIIEHHUE C TOMOIIBIO CUMBOJIOB.
Pemars cucreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO; H300pa’kaTh PEILICHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM
OpsIMOM, 3aIIMCBhIBAThH pEIIe- HUE C IOMOIIBIO CUMBOJIOB.
Hcnonp30BaTek HEpAaBEHCTBA MPHU PEHICHUN PA3JIMYHBIX 3aj1ad4.
Dynukyuu
Pacrnio3naBath GpyHKIIMU U3y4YEeHHBIX BUJIOB. IloKa3bIBaTh CXe€MaTUYECKH PaCHOJIOKEHUE
Ha KOOPJMHATHOM MIIOCKOCTHU rpaduKOB
dbyskmumit Buga: y = kX, y = kx + b, y =

K y=ax +bx+c N
y = Xs,\..y = X, Y = |X | B 3aBUCUMOCTH OT 3HaU€HUU KO3(P(PUIIN- €HTOB; OIHCHIBATH

cBolicTBa (PYyHKIIHH.
Ctpouth M M300paXkaTh CXEMAaTUYECKH T'padUKH KBaJAPAaTUYHBIX (PYHKIIUN, OMUCHIBATH



CBOMCTBA KBaJIpaTUYIHBIX (PYHKITUN MO uxrpadukam.

Pacno3naBaTh KBaApaTHYHYIO (QYHKLIUIO 110 (opmylie, IPUBO- IUTH IPUMEPHI
KBaJIpAaTUYHBIX (PYHKIUHN U3 peasibHOM KU3HHU, PU3UKU, T€OMETPHUH.

Apugpmemuueckas u 2eomempuueckan npozpeccuu

Pacrnio3znaBaTh apudmMeTHUECKyI0 U T€OMETPUUECKYIO IIPOTrPECCUM MPHU pa3HbIX crnocobdax
3aJlaHUsl.

BrInonHsATE BBIUMCIIEHUSI C MCHOJIb30BaHUEM (GOpMyJl N-To 4djeHa apupmMeTHdYecKod U
reOMETPUUYECKON MPOrPECCUM, CYMMBI II€P- BBIX N YJIEHOB.

MN3006pakaTh 4jeHbI MOCIEeA0BATEIILHOCTH TOYKAMU Ha KOOPAH- HATHOMN IJIOCKOCTH.
Pemate 3asmaum, cBsI3aHHBIE C YWUCJIOBBIMU IOCJIEIOBATEJILHOCTS- MH, B TOM 4YMCJIE
3aJlayd M3 peaJbHOM IKU3HM (C HCIIOJIB30BAaHUEM KalbKyJIATOpa, LIHUPPOBBIX
TEXHOJIOTHI ).



4 TEMATUYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (II0 T'OAAM OBYUYEHMUSI)

7 xnacc (ue menee 102 u)

IpoImopuroO- HAJIBHOCTHU

Ha3Banmue
pasaena OcHoBHOE coJep:KaHue OcHoBHbBIE BH/IbI /IeATEJIbHOCTH
(TembI) o0yvyarmuxcst
(umciio
4aC0B)
Yucaa u Ilonsitue CucremaTu3upoBaTb U 000ramaTb 3HAHUA
BbIUMNC- pamroHaILHOTO dYHcja. | 00 OOBIKHO- BEHHBIX U JECATUYHBIX IPOOsX.
JICHMSI. Apudmernueckue CpaBHuBaTh W YHOPSAA0YMBATH JpPO0H,
PanuonaabHn NEeUCTBUS c | mpeoOpa3oBeIBasi OpPpU  HEOOXOJIUMOCTHU
bI€ YHUCJIA pauroHaJIbHbBIMHU JICCATUYHBIC NApoON B OOBIKHOBCH- HBIC,
(25 ) quciia OOBIKHOBCHHBIC B JIECSITUYHBIE, B
MH. CpaBHeHnue, | YACTHOCTHU B O€C- KOHEYHYIO JIECATUYHYIO
YIOpSIAOYUBaHUE PpOOB.
paloHaIbHBIX YUCEII. IIpuMeHsaTHL pa3HOOOpPa3HbIe CHOCOOBI H
CreneHn Cc | MpUéMBI BbI- YHCJIEHUS 3HAYEHUI JPOOHBIX
HATypaJIbHBIM oka- | BBIPAKEHHH, cozmepxKa- IUX
3aTeJieM. OOBIKHOBCHHBIE U JECSTUYHBIE JPOOU:
Pemenue OCHOBHBIX | 3aMEHSTh nopu HEOOXOJIMMOCTHU
3asa4 Ha po6u, | ACCATUYHYKO JpOOb OOBIKHOBEHHOH H
IIPOLICHTHI U3 peaﬂbHOf;I O6I>IKHOBCHHYIO ﬂCCHTHHHOﬁ, IIPpUBOAUTDH
MTPAKTHUKH. BEIpaKeHUE K (popme, Hamboliee yJI00HOMI
HpI/I3HaKI/I JAECIIUMOCTH, JJIs1 BI)I‘IPICJIGHPIfI, Hpeo6— Pa30BbIBATH
pasiio- SKCHMSI Ha | IPOOHBIE BBIPAXXEHUS HA YMHOXXEHHUE U
MHOKUTEIINA HaTy- | AC- JIGHHC  JECATHYHBIX  Jpoder K
pabHBIX YHCEl. JICUCTBUSIM C LICJIBIMU YHC-JIaMHU.
PeanbHble IIpuBoauTh 4HCIOBbIe MW  OyKBEHHbIE
3aBUCUMOCTH. Hp;{- Mast NnpuMepbI CTCIICHU C HaTypaJlIbHbIM
u obparnas | IlOKasarenem, OOBsICHSISI 3HAYEHHUs OC-

HOBaHUSI CTENEHMU U IO0Ka3aTessl CTEIEeHHU,
HaXOJUTh 3Ha- YeHHs cTereHel Buaa a" (a
— mo0o0e paluoHaJIbHOE YHCIOo, N —
HaTypaJIbHOE YHCJIO).

IMonumaTes CMBICT 3amMCH  OOJIBIITHUX
YHUCEJI C TIOMOIIBIO JECSITUYHBIX IpOoOei u
crerieHed 4uciaa 10, mpuMeHATH HUX B
peaTbHBIX CUTYaIHsIX.

IIpuMeHaATH  TPU3HAKHA
pa3a0XKeHUs Ha
HaTypaJIbHbIX YHUCEI.
Pemiars 3ajauM Ha 4YacTH, NPOLICHTHI,
MNpONOPIUH, Ha HaxXOXJeHHe Jgpobu
(TIporieHTa) OT BEJIIMYWHBI U BEITUYH- HBI 110
e€ npobu (mporeHTy), apodu (mporeHTa),
KOTO- PBI COCTaBJISIET OJHA BEJIWYHMHA OT
JPYTOM. IIpuBoauTs, pa3ouparsb,
OlLIEHMBATH PA3JIUYHBIC PEIICHUs, 3aITiCH
peleHni TEeKCTOBBIX 3a/ad.
Pacno3naBarh M O0BSICHATH, ONUPAsCh Ha
oripenaese- HUS, PSIMO
MPOTNOPLUOHATBbHBIE u oOpaTHO
MIPONOPIHU- OHAJTbHBIC 3aBUCUMOCTH
MEXAYy  BEJIWYHHAMH; MNPHUBO- [IUTh
NpuMepbI ATUX 3aBUCUMOCTEH nu3
pealmpbHOTO MHUpa, U3 APYTUX YYeOHBIX
IPEIMETOB.

ACIINMOCTH,
MHOXHUTCIIN




Pemarn NPAaKTUKO-OPUEHTUPOBAHHBIE
3a7a4d Ha JPOOM, MPOLIEHTHI, ONPSIMYIO U

oOpaTHy1O MIPONOPIUOHAIIBHOCTH,
MIPONOPIUHU
Auaredopanuec bykBenHblie OBJagernb anreOpanydecKou
KHe BBbIPAXKCHUSL. Ilepe- | TepMuHOJIOrHEN u CUMBOJIM-  KOWH,
BbIpasKeHUs MeHHBbIE. JlomycTUMbIE | IPMMEHATh €& B IIPOIIECCE OCBOCHUS
(27w 3HaUe- HUs | y4eOHOTrO Ma-Tepuala.
IEpEMEHHBIX. Haxonurts 3HAYCHUS OYKBEHHBIX
DOopMYyIIbL. BBIDQXKECHUU TIPU 3a- JaHHBIX 3HAYCHUSIX
IIpeo6pa3zoBanne OyKB; BBIIIOJHATH BBIYUCICHUS  I10
OyKBEHHBIX bopmymnam.
BBIPA)KEHUMH, BeinmoaHATH npeoOpa3oBaHUs  LE€IOTrO
pacKpbITHE CKOOOK W | BBIPQXEHHMS B MHOIOWIEH IIPHUBEICHUEM
OpUBCIACHUC HOHO6HBIX HO,I[O6HI>IX cjiaracmMabix, pac- KPBITHCM
cllara- eMblX. CKOOOK.
CaoiicTBa CTeleHU C
HaTypaib- HBIM
OKa3aTeJIeM.
MHOTrO4JICHBI. BBINOJIHATH YMHOXXEHHUE OJIHOWIEHA Ha
CiiokeHHUe, BbIYHU-TAHWE, | MHOTOWJIEH M MHOIOYJIeHa Ha MHOI'OYJIEH,
YMHOKEHUE MHOro4je- | NPUMEHATh (OpMyJibl KBa- ApaTa CyMMBbI
HOB. ®opmMynbl | M KBaapara pa3sHOCTH.
COKpaEHHOTO OcymecTBJIATh Pa3I0KEHUE MHOTOYJIEHOB
YMHOKEHMSI. Ha MHOXHUTE- JIM ITyTEM BBIHECEHUS 3a
Paznoxxenune MHO- | CKOOKH OOIIEro MHO>KUTEJIsI, HPUMEHEHMUS
rO4YJICHOB Ha | opmyrbl pa3zHOCTH KBaJparToB, (GHOpMYyIT
MHOXUTEIU COKpaHIéHHOFO YMHOXKCHUA.
IIpumeHATH npeoopa3oBaHUe
MHOTOYJICHOB ISl pelle- HUsl pa3IMYHbIX
3a7a4 W3 MaTEeMaTUKH, CMEXHBIX IIpeJi-
METOB, U3 pPE€aJbHOMN MPAaKTHUKH.
3HAKOMUTBCA €  HCTOPHEl  pa3BUTHS]
MaTEeMaTUKHU
YpasHenus VYpaBHenue, T1ipaBuia | Pemiath JIMHEHHOE ypaBHEHHE C OJHOU
" npeoodpa- 30BaHUs | NEPEMEHHOI, NpUMeHsI A npaBujia
HEpaBeHCTBA ypaBHEHUs, paBHO- | Iepexoma OT HWCXOMHOTO YpaBHEHHs K
(20 1) CUJIBHOCTh YPaBHECHUH. PaBHOCWJILHOMY €My 0oJjiee MpOCTOro BUJA.

JInHeliHOEe ypaBHEHUE C
OHOM NEPEMEHHOM,
peuieHue JIMHEW- HbIX
YPaBHEHUMN. Pemenne
3ama4 = C MOMOIIBIO
YPaBHEHUIA.

JInHeliHOe ypaBHEHHE C
JBYMsl IIEPEMEHHBIMHU U
ero Trpaduk. Cucrema
JIByX JIMHEMHBIX YypaB-
HEHUU C ABYMs
nepeMeHHbIMU. Permienue

IIpoBepsaTh, sBISIETCA U
4HCJIO KOPHEM ypaBHEHMUS.
IToadupaTs npuMepsI N1ap YHUCE,
SIBJIAFOILIMXCS pPelIe-HUEM JIUHENHOT O
YPaBHEHUS C JIByMsI IEPEMEHHBIMU.
CTpouTh B KOOPAUHATHON MIJIOCKOCTH
rpaduK JUHEHHO-TO YpaBHEHHUS C JIABYMS
IIEpEMEHHBIMHU; TI0JIb3YsICh I'pa- PUKOM,
NPUBOJAUTL NIPUMEPHI PELICHUSA
YPaBHEHUS.

HaxoauTh penieHHe CHUCTEMBI IBYX
JIMHEUHBIX yYpaBHE-HUM C JABYMs
IIEPEMEHHBIMU.

KOHKpPETHOE




CUCTEM YpaBHEHUU
CIIocOOOM IIOJICTAHOBKH
H CIIOCO-0O0M CJIOKEHUST

CocTraBiasiTb W peliaTb YpaBHEHUE WU
CUCTEMY ypaBHE- HUH 10 YCJIOBHUIO 3a1a4H,
UHTEPIIPETUPOBATL B COOTBET- CTBUHU C
KOHTEKCTOM 3a1a4u MOJIyYCHHBIN
pe3yabTart

Koopauna Koopaunara touku Ha | M300paxkarb Ha KOOPAUHATHOW HOPSIMOU
ThIN OPSMOM. YucnoBble | TOYKH, COOT- BETCTBYIOLIME 3aJ[aHHBIM
rpadguku. OPOMEXKYTKH. Pac- | koopauHaTtamMm,  JIy4H, OTpe3-  KH,
DOyHKINHU CTOSTHUE MEXKJIy ABYMS | MHTEPBAJbI; 3anMChIBaTh ux Ha
(24 u) TOYKAMH KOOPJAUHATHON | aJre0pandecKoM si3bIKe.
IPSIMOU.
IIpsamoyronbHas OTrMeyaTh B KOOPAMHATHOH IJIOCKOCTH
cUcTeMa KOOp- JWHAT | TOYKM II0 3aJaH- HbIM KOOpAWHATaM;
Ha IUIOCKOCTH. | CTPOUTH  TpaduUKH  HECIOXKHBIX  3a-
Ilpumepsr  rpaduKOB, | BUCUMOCTEH, 3aJaHHBIX ¢GopmyslaMu, B
3aJaHHbBIX dbopmyia- | TOM YMCIE€ C M[O- MOWIBIO HUPPOBBIX
mu. Yrenue rpaduKoB | J1a0OpaTOPUI.
peanb- Hpix | IIpuMeHsATH, M3y4yaThb  HNPeUMYLIECTBA,
3aBUCUMOCTEN. HHTEPNPETHPO- BATh rpaduyeckuii criocod
ITonsarue GyHKIuuU. | OPEACTaBIEHUs M aHallM3a PasHOOOpa3HOMH
I'padux (GyHKIMH. | KU3HCHHOU nHpOopManuu.
CBoilicTBa (byHKIII/IfI. OcBauBaTh IIOHSATHE (byHKuI/II/I,
JIuueniuasa (byHKHI/IH. OoBJIaJI€BaTh d)YHKI_II/IO- HaJILHOU
IMoctpoe- Hue rpaduka | TSPMHUHOIOTHCH.
JIMHEUHOU (byHK- LIUHU. Pacnmo3HaBaTh HHHeﬁHym (I)YHKHI/IIO y =
I'paduk GyHKIUH Y = | X kx + b, onmm- ceIBaTrhL €€ cCBOiiCTBaA B
| 3aBUCMMOCTH  OT  3Ha4YeHUH  Kod(P-
durmenton K u b.
Crpoutsn rpaguxkun JIMHEHUHON|
byskyuu, GyHKIUU
{ICH(‘)).]CIL;Z{OBaTb uudpoBbie pecypchbl UL
IMOCTPOEHUS
rpa¢gukoB GyHKIHH U U3YyYEHUS UX
cBoMcCTB. IIpuBOIUTE NIpUMEpHI
JIMHEWHBIX 3aBUCUMOCTEN B pe-alIbHbIX
npoleccax M siBJICHUSX
IToBTOpEH I[ToBTOpeHue oOcHOBHBIX | BbpIOMpaTh, NMPUMEHSATH OLIEHUBAThH
ue u MOHSATUH W  METOJIOB | CNMOCOObI CpPAaBHEHUS YMCEN, BBIYMCIICHUH,
000011IeHU Kypca 7 kiacca, 0000- | npeoOpa3oBaHU BBIPAKEHUM, pe- IISHUS
e(6 v HIeHUE 3HAHUI ypaBHEHUIA.

OcyumecTBJIsATH CaAMOKOHTPOJIb
BBIMOJIHAEMBIX JEUCTBUM M CaMOIIPOBEPKY
pe3yabTata  BBIUMCIIEHUH, IIpeoOpa3o-
BAaHWM, IOCTPOECHUIA.

Peseps 3 yaca
Nrtorol05 yacos

Pemrars 3agayM U3 pEaNbHOU IKU3HH,
NPUMEHAThL MaTe- MaTH4YeCKHe 3HaHWA
JUIS pEUISHUs 3a4a4 U3 APYTUX NPEIMETOB.
Pemiats TekcTOBBIC 3aJa4d, CPAaBHHMBATh,
BbIOMPATH CNIOCO0BbI PEUICHUS 3a1a49d
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HbIe KOPHHU
(15 )

OpUOITHIKE- HUS
UppalMOHaIbHBIX
YUCeIl.
JlericTBUTECIBHBIC
qucna. CpaB-HEHUE
JIEUCTBUTEIILHBIX
qucel.
Apudpmernueckuii
KBaJpaTHBIN KOPEHb.
YpaBHeHHE BUOAA X% =
a. CpoiicTBa
apupMETHIECKUX KBa-
JPATHBIX KOPHEMU.
IIpeobGpazoBa-Hue
YUCJIOBBIX BBIPAKCHUM,
CO- JIep Kallux
KBaJIpaTHbIE KOPHU

HasBanmue
pasaena OcHoBHOE coaep:KaHue OcHOBHBIE BH/bI /IeATEJIbHOCTH
(TembI) o0yuarumuxcs
Kypca (4mcjio
JaCcoB)
Yucaa " KBanpaTHbeiii KOpeHb PopmyIMPOBATH onpeaejeHue
BbIYMC- u3 uncna.[loastue 06 KBAJpaTHOI'O KOpHS u3 4quca,
JICHMSI. UppaALUOHAIIBHOM apu(PMEeTHIECKOTO KBaJIPAaTHOTO KOPHSI.
Ksagpar- qucie. JlecaTuunbie IIpumenaTs ornepanmro H3BJICUCHUS

KBaJpaTHOI'O KOPHS U3 4YHCJIa, MCHOJIb3YyH
IIpU HEOOXOAUMOCTH KAJbKYJISI- TOP.
OunenuBaTh KBaJpaTHbIE KOPHU LEJIbIMHU
4HCJIaMU U JIe- CITUYHBIMU JPOOSIMHU.
CpaBHuBATBH " YIHOPSA04YHMBATh
pauyoHalbHBIE W  Hppa- LHUOHAJIbHBIC
4uclia, 3allMCaHHbIE C NOMOIIBIO KBajpar-
HBIX KOpPHEH.

HccaenoBars ypaBHEHHE ¥ = a,
HaXOJAUTh TOYHBIE W TPUOIUKEHHBIC
KopHu npu a > 0.

HccaenoBarnb CBOJiCTBa KBaJIpaTHBIX
KOpHEH, IIPOBOJS YUCJIOBbIE
SKCIICPUMEHTHI C HUCIIOJIb30BAaHUEM
KaJIbKYJIsI- TOpa (KOMObIOTEPA).
Jloka3piBaTh cBoOlicTBa apupMETHUECKUX
KBaJpaTHBIX KOPHEMW; HNPUMEHSITh WX IJIs
npeoOpa3oBaHUsl BhIpayke- HUM.

BBINOJIHATHL npeodpa3zoBaHus
BBIpQXKCHUM, CcoOAepkKa- IIMUX KBaJpaTHbIC
KOpHHU. BprIpakate  niepeMeHHbIE U3
reoOMeTPUUIECKUX U (pu3ndeckux GopmMyl.
BbI4yucJIATh 3HAYEHUS BBIPAKCHUM,
COoZlepKaIllIMX  KBa- JpaTHBIE KOPHH,
UCTIONIb3Ysl TIPU HEOOXOJMMOCTH Kajlb-
KYJISITOP.

Hcnouab3oBarh B XO0J€ pEIIEHUs 3ajad
3J€MEHTapHbIE OpeICTaBICHUS,
CBsI3aHHBIC C TPUOITUKEHHBIMU 3Ha4Ye-

HUSIMHU BEJIMYUH.
3HAaKOMHUTBCS €  HCTOPHEH  Pa3BUTHS
MaTeMaTUKU

Yucaa u
BBIYHC-

JICHUH.
Creneub
C HeJbIM
nmoKasa-

TEJEM

(7 9)

Crenedp ¢ HEIBIM
ITOKa3aTEIEM.

Pa3mMepbl 0OBEKTOB
OKpYy Karo-

mero mupa (OT
PIIEeMEHTapHBIX

YJacTHUI 10 KOCMHUYCCKHX
00BEK-

TOB), JJTUTCIHHOCTH
IpPOLIECCOB B
OKpY>KarolieM MUupe.

CBolicTBa CTEIICHHU C IICIIBIM
ITo-
Ka3aTeJeM

CTaH,Z(apTHaH 3aIriuChb 4uciia.

DopMyIMPOBATH ONpeaeTeHUe CTSIICHH C IEIbIM
rmokasarejeM

I[peacraBasTh 3anUch OOJBIINX U MaJIBIX YUCEI B
CcTaH-

imapTHOM BHae. CpaBHHUBATH 4dHCia U
BEJIWYHHBI, 3aITU-

caHHBIE C HcIioab30BaHueM creneHu 10.
HNcnoabp30BaTh 3alIMCh YUCEN B CTaHAAPTHOM
BHUIC IJIsI

BBIPAXXEHUSI pa3MepPOB 0OBEKTOB, UTUTEIbHOCTH
pouec-
COB B OKpY>KarollleM MHpE.

q)OpMy.]'lI/IPOBaTI), 3aMUCbIBATH B CHMBOJHMYECKOH

¢op-
Me 1 WJLIIOCTPUPOBATH MPpHMeEpPaMH CBOWCTBa




CTeIeHU

C IEJILIM ITOKa3aTeJIeM.

IIpuMeHsITHL CBOMCTBA CTENCHU IJIs
npeoOpa3oBaHUs

BBIPAKCHUM, COEPIKANITNX CTEIICHH C IISJTBIM
mokasare-

iteM. BBINOJIHATEL AedCTBUS C YUCIaMU,
3amnyMcaHHBIMU B

cTaHAapTHOM BHUIAE (YMHOXXEHHE, IeJICHHUE,
BO3BEJICHUEC

B CTENIECHB)

Aaredpanueckn | KBanpatHbeiii TpéxusieH. | Pacmo3HaBaTh KBaJpaTHbBIA TPEXUJIICH,
e BbIpaxkeHusi. | Pasio- ’KeHHE | YCTaHaBJIMBATbBO3MOYKHOCTb €ro
KBaaparHblii KBaJpaTHOTO Pa3JIoKEHHsI Ha MHOXHUTEIH.
TpEéX4JieH TpEXUJICHA Ha | PackiaabiBaTh HAa MHOXHUTEJIH
1) MHOX>XUTEIN KBaJIpaTHBIA TPEXWICHC HEOTPULATEIBHBIM
JMCKPUMHHAHTOM
AureGpamnyec AureGpandeckasi Apo0b. | SAMUCBIBATH aIreOpandecKHe BBIPAKCHHUS.
Haxoaurto
KHe Jlomy- cTuMBbIE€ 3HAYEHUS
00J1acTh ONpeICICHUs palluOHAJILHOTO
BEIPAANCHMI. HEPEMEHHPIX, BXOIVIIX | baskenyst. BHITOJIHATE 4HCIOBbIE
Adaredpanuec B ajireOpanydeckue b ’
MOJCTAHOBKHU U BBIYMCJIATH 3HAa-4E€HUE
Kas 1podb BbIpakeHUs1. (OCHOBHOE
(15 ) CBONCTEO JpoOu, B TOM YHCJIE€ C MOMOIIbIO
o KaJIbKyJsiTopa. @OpMYyJUPOBATH OCHOBHOE
anreOpandeckou apoowu. N o
N CBOMCTBO ajireOpanyeckoi Apodu u
Coxkpa- meHue apooeii.
NPHUMEHATH €ro /sl IpeoOpa30BaHUsI
CioxeHue, BBIYHTAHUC, - 9
JpoOeii. BbINOJIHATH AeiicTBUSA C
YMHO- )K€HHUE U JeJICHUE
anreOpandeckumu apoosimu. [[ppumMeHsTh
anrebpaunye- CKHUX .
oGeii npeoOpa3oBaHUsl BbIPAXXEHUIN 1JIs1
AP ’ peleHusizagady. Belpaxkarh nnepeMeHHbIe
IIpeoOpa3zoBanue
. n3 ¢opmyn (dpuzmye-cKux,
BbIPAKCHMM, reOMETPUUYECKHX, OIMHUCHIBAIOIINX
cozepxalinx ajire OBITOBBIE CUTYya-ITUH)
Opaudeckue gpoou
YpaBHeHus KBanpatHoe ypaBHenue. | PACIO3HABATEH KBAaJPATHBIC yPaBHCHMSI. 5
" Hemnos- HOe KBagpaTHOE 3anuchiBaTh dbopmyay KOpHeH
HepaBeHCTBA. ypaBHEHHE. dopmysa | KBAJIPATHOTO  ypaBHe-  HUs;  pelnarhb
KBagpartHbie KOpHei kBajgpaTHOro | KBAAPaTHbIE YPABHEHUS] — TIOJHBIE U He-
%’fsa';})'e““” ypaBHEHMUS. Teopema | [OTHBIC. .
Buera. IpoBoauTth npocrefiliue  McciIe10BaHMs
Perenme ypaBHerwuii, | KBAIPATHBIXyPaBHEHHH.
CBOIAIIVX- cst x | Pemarb ypaBHeHMsl, CBOJAsIIMECT K
KBAJIPATHBIM. KBaL[}f6)aTHI>IM, o c mo- MOLIBIO
Ipocreiimue  APoGHO- glpeﬁo pa30BaHUM U 3aMEHOI MEePEMEHHOM.
PAIMOHANBHBIE YPABHE- adjoaare W AHAJIM3UPOBATH  CBS3b
MEXJy KOpHSIMH U Ko3(duiueHTamu

HUSL.
Pemrenue TEKCTOBBIX
3aJlad  C TMO- MOIIbIO
KBaJpaTHBIX ypaBHEHUI

KBaJIpaTHOI'O ypaBHEHMUS.
dopmysiupoBarts TeopeMy Bwuera, a
Takke OOpaTHYIO TeopeMy, IHPUMEHSTh
OTU TEOPEMBI Ul PEIICHUs 3a4a4.

Pemiatn TEKCTOBbIE 3aga9m
anredpandyecKuM CnocoOOM: MEePEeXOUTh OT
clioBecHOU (OPMYIUPOBKH YCIIOBHUS 3a-
nadqu K anrebpandeckor MoAenu IyTEM

COCTaBJICHUSI YpaBHEHUS; pemarb
COCTaBJICHHOE YpaBHEHUE; WHTEP-
OpPETUPOBATH PE3YJIHTAT.

3HAKOMUTBCSI €  HCTOPHEH  Pa3BUTHS

anreopnl




YpaBHeHus
U HepaBeHCTBA.
Cucrembl

{f;];;le— HUM
q

JIluneliHOoe ypaBHEHUE C
ABYMsI TI€PEMEHHBIMH,
ero rpaduK, TPUMEPHI
peluieHusT ypaBHEHUU B
LEeJIBIX YUCilax.

Pemienne cucrem aByx
JIMHEH- HBIX YpPaBHEHUMU

c JIByMsI nepe-
MEHHBIMHU. I[Ipumeps!
peleHust CHUCTEM

HEJIMHCHHBIX YpaBHEHUU
C ABYMsI IE€PEMEHHBIMU.

Pacno3naBaTh JIMHEHHBIE YypaBHEHUS C

JIByMsI [IEPEMEH- HBIMU.

Ctpouthb rpaduKu JUHEHHBIX YpaBHCHHH,
B TOM 4YMCIIE

HCI0JIb3Yys NHM(POBBIE PeCypChl.

Paszauuars rnapasuieabHbIE u
MIEePECEKAIOIHNECS OpsiMbIE IO Ux
YPaBHECHHUSIM.

Pemiare cucremMbl  ABYX — JIMHEHWHBIX
YpPaBHEHUH C JOBYMsI I[I€PEMEHHBIMU
MOJACTAHOBKOW U CIIOKCHUEM.

Pemiare  mpocTediliie  CHUCTEMBI, B
KOTOPBIX OJIHO U3 YPAaBHCHUU HE SBIISICTCA

I'padmueckas JIMHEWHBIM.
HHTCpHpeTanus IIpuBoauTh rpaguYecKy0 HHTEPIPETALHIO
YpaBHEHHsA C  JOBYMsA | peIICHUS YpaBHEHUS C JBYMsI
NepEeMEHHBI- MU U | IEepEeMEHHbBIMH W CHCTEM YpPaBHEHUU C
CHUCTEM YpPaBHEHUU C | JBYMs IEPEMEHHBIMH.
JABYMSIIIEPEMEHHBIMU. Pemiarn TEKCTOBbLIC 3aJa49M
Perrenue TeKcToREIx | AITCOPanuecKuM Crocobom
331a4 € [OO- MOIIBIO
CHUCTEM YPaBHEHUU
YpaBHeHus YHucnoBele HepaBeHCTBa | @OpMYyJMPOBATH CBOMCTBA  YHCJIOBBIX
n U UXCBOMCTBA. HEpaBEHCTB, WJI- JIIOCTPUPOBATh HX Ha
HEpaBeHCTBA HepasenctBo ¢ ogHo# KOOPJAMHATHOM MpsIMOM, [JAOKa3bl- BaTb
: nepeMeH-HOM. anreOpandecKu.
HepaBenctB JluneiiHble HepaBeHCTBA IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE
a (12 u) o pelIeHus 3a1a4.
OJHOM nmepeMeHHOM U ux | Pemiars JIMHEMHbIE HEPAaBEHCTBA C ONHOU
peuie- Hue. Cucremsl | IEPEMEHHOM, n300paxarth peuieHue
JIMHEWHBIX HEpa- BEHCTB | HEPAaBEHCTBA HA YHUCJIOBOU IIPsi- MOM.
Cc omHOU TiepeMeHHOW u | Pemrarb CUCTEMBI JTMHEHMHBIX HEPABEHCTB,
WX pElICHHUE. n300paxkaThb peuieHue CHUCTEMBI
MN3o0parkenue perieHusi | HEPABEHCTB HA YUCIOBON MPSIMOM
JIUHEN- HOT'O
HEpaBEHCTBA u ux
CHCTEM Ha YHCIOBOU
IPsIMOU
DyHKIMH. IlonsTue dbyHKINH. HUcnoab30BaTh (QPYHKIIMOHAIBHYIO
Oo6acThb TEPMHUHOJIOTHIO H
OcCHOBHBIE OIpeJIENIEHUS] K MHOXKECTBO  |CHMBOJIMKY.
3HAa-
NOHATHS ueHuii pyHkuuu. Crnocodsl  BrIYHCASTH 3HAYeHUs1 QYHKIUH, 3aTaHHBIX
3ana- dbopmyramu
(5 9) HUST (PYHKITHIA. (mpu HEOOXOTMMOCTH HCIIOIB30BaTh

I'padpuk GyHKIINH.
CsoiicTBa

dyHKIIMU, UX OoTOOpakeHHe

Ha
rpaduke

KaJBKYJISITOP); CO-
CTABJAITH TAGJUIbI 3HAYEHUH (QYHKIIIH.
CTpouTh MO TOYKaM rpapuku GyHKIIUH.

OnuceIBaTh CBOMCTBA (PYyHKIIMKU HA OCHOBE €€
rpaduye-

CKOI'0 OpPEeJICTaBJICHUS.

Hcnoab3oBaTh (QyHKIIMOHAIBHYIO
TEPMUHOJIOTHIO H

CHUMBOJIUKY.

HUccaenoBath npuMephl TparKoOB, OTPAKAIOIIHUX

peanb-

HbIC TIpolecchl U sisneHus. [IpuBoauTs
npuMepsbI Mpo-
IIECCOB M SIBJIEHUHN C 3aJaHHBIMU CBOMCTBaMM.

HNcnonb30BaTh KOMNBIOTEPHBIE NPOrPaMMBbI Ui



o-
cTpocHUs rpaduKkoB QYHKIUN U U3YYECHHS UX
CBOWCTB

DyHKIHH. Urenne w  moctpoeHueHaxoauTh ¢ momMomibi rpadpuka QQyHKIHY]
rpa¢gukoB 3HAYECHUE O/~
HuciioBbre (b yHKIIMIA. IlpuMepbIHOI HM3 paccMarpUBae€MbIX BEIWYHUH 110
rpagukoB 3HA4YCHUIO JpY-
pyHKumn GyHKLUI, OTpakaroLUX|IOM.
peanb-
(9 v) HbIE MPOLIECCHI. B HECJIOKHBIX cllyJasix BbIPAKATh
DyHKIHUN, onvchbiBaromucihopmMysioi 3aBucH-
npsi- MOCTb MEX/1y BEJIMYUHAMU.
MYTO u o0paTHy0OnuchIBaTh XapakTep H3MEHEHHs OJIHOMU
POTIOPIIUO- BEJIUYUHBI B
HaJIbHbIC 3aBUCHUMOCTH,3aBUCUMOCTH OT U3MEHEHHS JIPYTOif.
ux rpa-uku. [ mnepobora.
Ha3Banue
pasaena OcHoBHoOe cojep:xaHue OcHoOBHBbIE BUABI [1eATEJIbHOCTH
(Tembl) o0yuarumuxcst
Kypca (4mMcjio
4acoB)
F})aq)m( bysxnEn g = | PacniosHaBarth BU/IbI N3y4aeMBbIX
X°. OyHkuu Yy = X5, Y | ¢dysakuuii. IToka3bl- BaTh cXeMaTH4YeCKH
= %3, MMOJIOKEHHE Ha KOOPAWHATHOM IIJIO- CKOCTHU
y = X, y = |x| Fg)a(l)I/IKOB pyukumit Bupa: y = XZ, y =
rpaduueckoe  pemreHue | X
yp aBHeHHIZI 1o cucteM cionééo%a?sml' GyHKUMOHAIBHOA
YPaBHCHIU rpaduueckne  mpes- Y
CTaBJIEHMS JIJI PEHICHUS] U UCCIICIOBAHUS
YPaBHEHUU UCUCTEM YPAaBHEHUM.
IIpumensaTs wU@pPoOBBIE Ppecypchbl JUIA
MOCTPOEHUs Ipa- GUKOB HYHKIUN
IMoBTOpEH I[ToBTOpeHrMe OCHOBHBIX | BwiOMpaTs, NMPUMEHSATbD, OLIEHMBAThH
ue u MOHSTUH W  METOJOB | CHOCOOBI CPaBHEHHUS YMCENI, BBIYHUCICHUH,
00001IeHN KypcoB 7 u 8 KijlaccoB, | NpeoOpa3oBaHUM BBIPAXKEHUM, pe- IMICHUs
e(6 u) 0060011IeHrEe 3HAHUH yPaBHEHHIA.
OcyuiecTBJIATH CaMOKOHTPOJIb
Peseps 3 BBINIOJITHAEMBIX JE€UCTBUU U CaMoIPOBEPKY
gaca pesynbTaTta  BBIMHCIICHHH, npeoopas3o-
BaHWUU, TOCTPOCHHUN.
Pemars 3agaum U3 peajbHOH KH3HH,
Hroro 105 NMPUMEHATh MaTe- MaTUYECKUE 3HAHUS s
4acoB

pelIeHus 3a1a4 U3 APYTUX IIPEIMETOB.
Pemiare TEKCTOBBIC 3a4a4M, CPAaBHUBATH,
BbIOMPATH CIIOCOOBI PEIICHUS 3a1a4U
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1 HEPpaBEeHCTBA.

YpaBHeHHUA
C OHOM

Pemenne

YpaBHEHUH, CBOOSAIINXCS
K J1u-

HENHBIM.

HasBanmue
pasziea OcHoOBHOE coaep:KaHue OcHoOBHbBIE BHIBI /1eATEJIbHOCTH
(Tembl) o0yvyarmuxcst
Kypca (4ucjio
4acoB)
Yucuaa u PanuonanbHbIE qucia,Pa3BUBaTh NPeIACTABJEHUS O YHCIIaxX: OT|
BbIMMC- uppanm- MHO>KECTBA
ﬁee}ililggim- OHAJTbHBIC YUCIIA,HATYPAIBHBIX ~ YHCEII 0  MHOXECTBY
KOHEYHbIE U EHCTBUTEIIbHBIX
TEIBHBIC YHCIA \GeckoHEYHBIE NECATUYHBIEIUCE]L.
ApO-
(9w ou. MHuokecTBOO3HAKOMHUTHCHA C BO3MOYHOCTBIO
TEeHCTBUTEL- peaCTaBJICHUS JICH-
HBIX 9UCEJI;CTBUTEIILHOTO 4YHCJIa KaK OCECKOHEYHOU
merCcTBUTEIIbLHBIE NECATUYHOM JPO-
qrcia Kak OECKOHEYHBICOW, MPUMEHATH NSCATHYHBIC TPUOIMKEHUS
necsi- [paliMoHab-
TUYHBIC ApoOHW. B3aWMHOHBIX M UPPANHOHAIIBHBIX YUCEII.
OHO-
3HAYHOE cootBeTcTBUEU300pakarhb JICUCTBUTEIbHBIC 4H1CIIA|
MEXTy TOYKaMHU KOOPAU-
MHOKECTBOM HATHOW NPSIMOM.
JE€UCTBUTEIBbHBIX
HUCEJI W MHOYKECTBOM3amnuchbiBaTh, CPABHUBATh U YHNOPSAJA0YMBATH
TOYEK KO- eCTBU-
OpPAMHATHOU IPSIMOU. TEJbHBIC YUCIIA.
CpaBHeHUE BbINOJIHATS, coyeras YCTHBIE 51
MEeCTBUTEIBHBIX YU- MUChbMEHHBIE TPUEMBI,
ceJl, apudmeTnueckucapupmerndecKue neficTBUS C
nercTBUS palMoHaJIbHLIMHU YHCIa-
C JICICTBUTEIbHBIMUMH; HAXOAUTH 3HAUEHUS CTENEHEH C LIEJIbIMY|
qUCIIaMU. rokasare-
[MpubnmxéHHOe 3HAYCHHEUIIMH U KOPHEW; BBIYMCJIATHL 3HAYCHUS
BEJIH- YUCIIOBBIX BBI-
YUHBI, TOYHOCTB|Pa>XCHUM.
OPUOIMIKESHUS.
OkpyrieHue yuces.llonyunrs mnpeacraBjieHHe O 3HAUYUMOCTH
I Ipukuaka u MelCTBUTEID-
OLICHKAa pPEe3yJIbTATOBHBIX YHUCEI B NPAKTUYECKOM JEATEIbHOCTHU
BBIYUHCIIC- 9eJIOBEKa.
HU AHaJIM3UPOBATL M JeJaThb  BBIBOABI O
TOYHOCTH MPUOIIU-
PKeHUsl  JICUCTBUTEJIBHOTO  4YHCJIa [OpPH
penieHnu 3a1a4.
OKpyriasarb JICUCTBUTEJILHBIE 4yucia,
BBINOJIHATH MPH-
KHMAKY pe3yJibTaTa BBIYHUCICHUNW, OIEHKY
3HAYECHUU 4YuC-
UITOBBIX BBIPpAKEHUM.
3HAKOMUTbCS c ucropueii pa3BUTHS
MaTEeMAaTUKHU
YpaBHeHus JInHeliHOe ypaBHEHUE. OcBauBaTp, 3aI0MMHATHL M TPHMEHATH

rpaguveckue

METOAbI IIPU PEIICHUH YPaBHECHUH,
HEPaABEHCTB U UX CHU-

CTEM.

KBanparHoe ypaBHEHUE.

Pacmo3HaBaTh L€JIbIE U IPOOHBIE



Pemie-

paBHEHMUSI.

nepeMeHHO HUE ypaBHEHHI, eliaTh JUHeHHbIe U KBaJApaTHbIE
CBOISIIIAXCS YPABHEHHUSsI, ypaBHE-
(14 v) K KBaJApaTHBIM. HUsI, CBOISIIINECH K HUM, IPOCTEMNIIINE
bukBajgparHbie JOPOOHO-paIHo-
H)aBHeHmI. HaJIbHbIE YPAaBHEHUSI.
pPUMEDPBI_pELlEHUs 1lpemiaraTe BO3MOKHBIE CIIOCOOBI
YPaBHECHUU pEIIEHUs] TEKCTOBbBIX
TPEThEU U YETBEPTON 3a7a4, 00CyKIaTh MX M pelIaTh TEKCTOBbLIE
CTEIICHEH 33J1a4u pas-
pa3iioKeHUueM Ha HBIMU CIIOCOOAMHU.
MHO>XHWUTEIIN.
Pemenne npodHo- 3HaKOMHUTBCS ¢ MCTOPHEH PA3BUTUS
panroHaNb- HBIX MaTeMaTUKU
i/,paBHeHI/H‘/’I.
CIIICHUE TEKCTOBBIX
3aJa4 ajure-
OpanyecKuM METOJIOM
YpaBHeHust JIuneitHoe ypaBHeHHue ¢ | OcBauMBaTh M NPUMEHATH MPUEMBI

1 HEpaBeHCTBA.

BYMSI
HEePSMCHHBIMH M €0
rpadHuk.

PELICHUSI CUCTEMBI -
JIBYX JIMHECUHBIX YPABHEHHUI C IBYMs
IIEPEMEHHBIMU U

CucreMbl cucremMa ABYyX JIMHEHUHBIX| CHCTEMBI ABYX YPaBHECHHH, B KOTOPBIX
ypaBHe- ypaB-_ OJIHO YpaBHCHHUEC _
HUH HEHUN C ABYyMsI HE SIBJISIETCS JIMHCHHBIM.
NEPEMEHHBIMU U
(14 v) e€ peuieHue. Pemenue HUcnoab3oBaTh
CHUCTEM . (pynkumonaasHO-TpaduUecKue
JIBYyX yYpaBHEHUI, OJTHO npema-
U3 KOTO- CTaBJICHUS [UIs pellleHHUsl U UCCIIeJ0BAHNS
_ yYpaBHEHUHN U
PbIX JUHEHHOE, a APYyroe | CHCTEM.
— BTO-
poil cTeneHu. AHaJIM3UPOBATH TEKCTHI 33124, peliaTh UX
, anreOpaude- _
1 pacdpuueckas CKUM CIOCOOOM: NMepeXOAMTh OT CIOBECHOM
uHTepnpera | GopMyu-
ust B ~
CHUCTEMBbI ypaBHEHHHN C | POBKH YCJIOBHS 3aJa4d K ajlreopandeckon
JIBYMSI MOJIEJIN 1Ty~ .
NEepEMEHHBIMU. TEM COCTABJICHUSI CUCTEMbI YPAaBHECHUM;
peulaTb COCTaB-
Pemenue TekcTOBBIX JICHHYIO CUCTEMY YPaBHEHUI;
3a7a4 ajire-OpandecKuM | MHTEPHPeTHPOBAThL pe-3yJIbTaT.
CIIOCOOOM 3HAKOMHUTBCH C MCTOPHEN Pa3BUTHUSL
MaTeMaTUKHU
YpaBHenust YHucnoBele HEpaBeHCTBa | UMTaTh, 3alIMCHIBATH, IOHUMATD,
n M UX CBOMWCTBA. HHTEepPNPeTHPOBATH HEPABEHCTBA;
HEpaBeHCTBA JluHeliHble HEpaBEHCTBA | HMCIOJIB30BAaTh CHMBOIHUKY H
: C OJHOI MepeMeHHOW W | TEPMHHOJIOTHIO. BLINOIHATL
Hepasencrs HX PELICHHE. nmpeoOpa3oBaHUsI HEPABEHCTB, HCMOJIb30BATh
a (16 ) CucreMsbl JIMHEWHBIX | JJIs TIpeoOpa3oBaHUsl CBOMCTBA YHUCIIOBBIX
HEPABEHCTB C OJHOI | HEpaBeHCTB. Pacmo3zHaBaTh JIMHEHHBIC U
IepEMEHHONM M MX pemle- | KBaJIpaTHbIC HEpaBeHCTBA. Pemarn
HUE. JIMHEWHbIE HEPABEHCTBA, CUCTEMBbI
KBanpaTHble JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEpaBEHCTBA u Uux HEPaBCHCTB, BKIIFOYAOIINUX KBa-APaTHOC
peleHue. HEpPaBEHCTBO, U PELIaTh UX; 00CYyXKIAaTh
Fpa(i)nquKa;[ IIOJIy-4YCHHBIC PCIIICHUA.
UHTEPIIPETALIASA N300pakarh peElHIEHUE HEpaBEHCTBA U
HEPaBEHCTB u CUCTEM CHUCTECMbI HE€pa- BCHCTB Ha YUCJIOBOU
Hepa- BEGHCTB ¢ aByMsi | HPSAMOH,  3alMCBRIBATH  peLICHHE  C
HepeMEeHHbIMU IIOMOIIIBIO CUMBOJIOB.
Pemats KBaJIpaTHbIE HEpPaBEHCTBA,
HUCTIOJIB3YSI —  rpadwuye- CKHeE
OpeJICTaBICHMS.
OcBauBaTh M MNPUMEHSTb HEPABEHCTBA
IpU PEHICHUH Pa3IudHBIX 3a7ad, B TOM
— qUCJIC MPAKTHKO-OPUEHTHUPO- BAHHBIX
ki o
DOyHKIUT KBanparuunas Pacno3naBarh BHUABI U3yYaeMbIX (PYHKIIUIL;
(16 u) bysKIIHSA, WLIIOCTPH- poBaThb cxeMaTH4ecKH,
eérpaduk O0BSICHATDH pacroJioKeHue Ha




u cBoiictBa. [lapabGomna,
KOOPJIMHATHI BEPIIUHBI
nmapabo-1bl, OCh

CUMMETPHH T1apaOOJIbL.
CreneHHbIe (PYHKIIUU C
HATy-pajlbHBIMH

ImokasarejsiMu 2 U 3, UX

fpa HKH U CBOICTBA.
paduku

GYyHKITHI: y
= kx, K
y:kx+b, y=—, y =
ax?,

X
3

y=ax’,y= X, Y= |x
I

KOOPJIMHATHOW TIJIOCKOCTH rpagukoB
dbyskumit Buma:y = kx, y = kx + b, y =
Ky=zad y=ad

Y = X, Y =|x| B 3aBUCUMOCTH OT
3Ha4YeHUH K03 (U-IIUEHTOB; OMUCHIBATH UX
CBOICTBA.

Pacno3naBaTh KBaJIpaTUIHYIO (PYHKITUIO
no ¢popmysie. [IpuBoAUTH NPUMeEPHI
KBaJIpPATUIHBIX 3aBUCUMOCTEH U3 peaibHOU
>)KU3HH, PUBUKH, TEOMETPHH.

BeigBJaATE U 00001I1arh 0OCOOEHHOCTHU
rpadguka KBagpa- TUHYHOU (PYHKIUH Y =
ax® + bx + c.

Ctpouth u u300pakaTh CXeMATHYECKHU
rpadMKu  KBajgpa- THUYHBIX  (QYHKIHH,
3amaHHbIX QopMysamu BHaa y = ax’,y =
ax® +q,y = ax + p)?y=ax’+ bx +
C.

AHAJIM3UPOBATH M NMPHUMEHATH CBOMCTBA
WM3YYCHHBIX (DYHKIMU JUJISI UX TOCTPOCHHUS, B
TOM 4YHCJIE€ C TOMOIIBK  ITUPPOBBIX

pecypcoB

YucaoBbie
nocJje-
JO0BaTEJIbLHOCT
u (15 u)

Ilonsitue 41 CIOBOU
OCJIeJ0BA- TE€IbHOCTH.
3ananue
OCJIEA0BATEIbHOCTHU
PEKYpPpPEHTHOMI
bopmysioii u dpopmysoi
N-To 4JIeHa.

Apudmernueckast u
reoMeTpHu- qeckast
nporpeccun. DopmyIibl
n-ro 4JIeHa
apudmeTudeckoi u
T€OMETPUUECKOM
IPOTPECCU, CYMMBI
NEepPBBIX N YJICHOB.
N300paxkeHne  4JIeHOB
apudMe- THUYECKOM |
T€OMETPUUECKOM
OpOrpeccuii TOUKaMu Ha
KOOp- ITUHATHOU
MJIOCKOCTH.

JInnenHbIN u
SKCIIOHEHIIMAJIb-  HbBIU
pocT.

CroxxHbIC IIPOICHTLI

OcBaMBaTh W NPHUMEHATH HWHJIEKCHBIE
o0o3HaueHUs, CTPOUTH pedeBbie
BbICKA3bIBAHUSA C HUCMOJIb30BaHUEM
TEPMHUHOJIOTUH, CBSI3aHHOW C NOHATUEM
I10CJIEJ0BATEIb- HOCTH.

AnaauzupoBars ¢GopMylly N-TO YJieHa
MOCJIeJ0BATEIb- HOCTH WJIM PEKYPPEHTHYIO
dbopmyry " BBIYUCJIATH YJIEHBI
MOCJI€I0BaTEIbHOCTEN, 3aJJaHHBIX J3THUMHU
bopmymamu.

YcranaBiauBarb 3aKOHOMEPHOCThH B
IIOCTPOEHUM TMOCJIe- AOBATEJIbHOCTU, €CJIU
BBINIMCAHbI IEPBbIE HECKOJIBKO €€ YJICHOB.
PacnnoznaBarthb apuPMeTUIECKyI0 "u
T€OMETPHUUYECKYIO IPOIrPECCUM TIPHU Pa3HbBIX
crioco0ax 3aJIaHusl.

Pemrarp 3amaum ¢ HUCIIOJB30BAaHHUEM
bopmyn N-ro uneHa apudpMETUYECKOU U
T€OMETPUUYECKON MPOIrPECCUM, CyYM- MBI
MEPBBIX N YJICHOB.

N300pakarh 4JICHBI NOCIEI0BATEIBHOCTH
TOYKaMH Ha KOOPAUHATHOM MIIOCKOCTH.




PaccmaTrpuBaTh npuMepbl MNPOLECCOB U
sIBJICHU I U3  pe-  aJbHOM JKU3HHU,
WUTIOCTPUPYIOIINE H3MEHEeHHuEe B apud-
METHUYECKOU HpOrpeCcCcUH, B
reOMETPUYIECKOMN rnporpec- cuu;
n300pakaThb COOTBETCTBYIOIINE
3aBUCHUMOCTH Ipa- (UUECKH.

Pemars 3ajaaum, CBSI3aHHBIC c
YHUCIJIOBBIMHM TIOCJIE/IOBA- TEJIHLHOCTSIMU, B
TOM YHCJIE 3aJ1a4¥ W3 pPEaJTbHOM KU3HU C
HCHOJIb30BaHUEM LH(PPOBBIX TEXHOJOTHH
(PJIEKTpPOH- HBIX TaOHUIl, TrpadUUIEeCcCKOro
KaJIbKYJIATOpA U T.IL.).

PemiaTh 337241 Ha CIIOXKHBIC TIPOLICHTHI, B
TOM 4YHCJC 3aJa9¥ U3 PeajbHOUN MPaKTUKHA
(C UCTIOJIB30BAaHUEM KaJIbKYJISITOpA).

3HAKOMHUTBCA €  HCTOPMEN  pa3BUTUS]
MaTeMaTUKU
IoBTOpEHME, Yucaa m BbluucjaeHus | OnepupoBaTb NOHATUSMH. MHOXKECTBO,
00001IeHHE, (3anuce, CpaBHEHHUE, | IOAMHOXKECTBO, orepanuu HaI
CHCTEMATHU3ALl JCUCTBUS C JICHCTBHU- | MHOXXECTBAaMH, MCHOJb30BaTh rpadude-
vis 3HAHMI TCIIbHBIMH qHCcJIaMH, | CKO€ TIIPEJICTaBJIC€HME MHOXKECTB  JUIs
(18 w) YHCIIOBas npsiMasi; | ONMCaHUs peajlb- HbIX IIPOLECCOB U
HPOLICHTHI, OTHOIIIe- | SABJIEHUU, IPU PELICHUHU 3a1a4 U3 JPY- TUX
HUSI, OPONOPLIMH; | YYECOHBIX NPEJIMETOB.
OKpYTJICHHE, AKTyaJIu3upoBaTh TEPMHUHOJIOTUIO u
pUOIMIKEHUE, OIEHKA; | OCHOBHbIC Jeii- CTBHS, CBS3aHHbIE C

pelle- HUE TEKCTOBBIX
3aaa4 apudme-
THYSCKUM CITOCOOOM)

YUCJIAMHU. HATypajlbHOE YHCIIO, MPOCTOE U
COCTABHO€ 4MCJIa, JEJIMMOCTh HaTypaJIbHbIX
4UCeN, NPU3HAKU JAEJIMMOCTH, LI€JI0O€ YMCIIO,
MOZYJIb yucna, OOBIKHOBEHHAs! u
JlecATUYHasl ApoOU, CTaHJAApT- HBIA BUJ
4HCIIa, apupmMeTHyecKuid  KBaJApaTHBIN
KOPEHb.

BbinmoiHaATE  AeHCTBUA, CpPaBHMBATHL M
YHOPAJA04YUBATH YHUCIIA, TPEACTABIATh YUCIIA
Ha KOOPAMHATHOW OpPSIMOU, OKPYIJIATH
4KMCIa; BBINMOJHATH NPUKUJAKY M OLECHKY
pe-3yJbTaTa BBIUYUCICHUM.

Pemarn TEKCTOBbIE 3agaum
apupMeTHIECKUM CrIocoooM. Pemiarhb
npakTuyecKkue  3aJavu, coaepIKaliue
MPOIICH- ThI, JOJIA, YaCTH, BBIPAKAIOIINE
3aBUCUMOCTH: CKO- POCTb — BpeMsI —
paccTosiHMe, lLi€Ha — KOJM4Ye- CTBO —
CTOUMOCTB, 00BEM paboOThl — BpeMs —
OpO-U3BOJUTEIILHOCTDh TPYy/a.

Pa3zoupars peanbHbIe )KU3HCHHBIC
cuTyanuu, (pOopMyJiM- pOBaTh UX HA SA3bIKE
MaTe€MaTHUKH, HAXOAUTH pelienue,
OpUMEHsIsI MaTeMaTUYeCKUM  ammapar,
MHTEPNPETHPO- BATh pe3yJIbTaT




Adaredpanyeckue
BbIPaKeHUs
(mpeoOpazoBaHue
anreOpaunye- CKHUX
BbIPA’KECHUMH,
JIOITYCTUMBbIE 3HAYECHUSI )

OnepupoBaTh NOHATUSAAMHM: CTEIEHb C
LeJbIM MoKa3aTe- jeM, apudMeTuuecKui

KBaJIpaTHBIA  KOPE€Hb, MHOTO-  HYJICH,
anrebpanydeckasi IpoOb, TOXKIAESCTBO.
BBIIOJIHATH OCHOBHLIE JelcTBUSA:

BBINIOJIHATH  pacdy€Trel 10  (opmyiam,
peoOpa3oBbIBaTh LiEJIble, APOOHO-pal-
OHAJIBHBIE BBIPAYKEHUSA U BBIPAXKCHUS C
KOPHSIMH, pea- JIM30BBIBATH PA3JIOKCHUE
MHOT'O4YJICHA HAa MHOXWUTEJIN, B TOM 4YHUCJIE
C HCIOJIb30BaHUEM (OPMYJI pa3HOCTH KBa-
JpaToOB M KBaJpaTa CyMMBbI M Pa3HOCTH;
HaxXoOIUTh J1O- IIyCTHUMBbIC  3HA4YC€HUA
IIEPEMEHHBIX U1 JPOOHO-panmo-
HaJIbHBIX BBIPAXKCHUU, KOPHEM.




MoaeaupoBathb ¢ IOMOIIBIO (GOpMYT
PCAITBHBIC TTPOLCC-Chl U SIBJICHUS

roro 102 gaca

dynkuuu (MOCTpOCHHUE,
CBOM- CTBAa H3Y4YECHHBIX

byHKIMIHI; rpa-
¢duygeckoe pelieHue
ypaBHECHUN u 1704
CHCTEM)

OnepupoBarb MNOHATUSIMU. (QYHKIIUS,
rpapuxk ¢dyHk- 1HUHU, HYIH Q(YHKIINH,
POMEXKYTKU 3HAKOMOCTOSTHCTBA,
NPOMEXKYTKHA BO3pacTaHHs, YOBIBaHHSI,
HauOOJIbIlICE W HaWMCHBIIICE 3HAYCHUS
GyHKITUN.

AHAJIM3UPOBATh, CPAaBHMBATbH, 00CYXKIAThH
cBoOMCTBa()YHKIHH, CTPOUTH UX IpaduKu.

OnepupoBarthb MOHATHUSMMU npsimMast
NPONOPLIHOHAIb- HOCTBb, oOpaTtHas
MPONOPLIHUOHAIBHOCTD, JMHelHas
pysKIIS, KBaJipaTU4YHas pysKIU,
napaboua, TuIep- ooJa.

Hcnoab3oBathb rpagpuxku JIsL

OIpeneJIeHUusT CBOMCTB, IIPOLIECCOB U
3aBUCUMOCTEM, JUIsI pELICHMs 3aJlay U3
py-THUX Y4eOHBIX MPEIMETOB U pealbHON
)KU3HU; MOJeJIM- POBATh C ITOMOIIBIO
rpacdMKOB peajibHbIE MPOLIECCHI U SBJICHUSI.
Beipaxars  ¢opmMysaamMu  3aBUCUMOCTHU
MEXy BEJIMUU- HAMU




PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHS». 7-9 KIACCBI

2. llosicHuTeIbHAS 3aNIHCKA
[EJIX U3YYEHUNA YYEBHOI'O KYPCA
«MareMmaTuky y>Ke 3aT€M Yy4YUTh HaJI0, YTO OHA YM B MOPSJAOKIIPUBOIUTY, — MHUCAIT

BEJIMKUM pycCcKkui yueHblii Muxaun Bacunbse-Budu JlJomoHnocos. M1 B 3TOM coOCTOUT OHA U3
JBYX LeJIel OO0yYeHUsITeOMETPUN KaK COCTaBHOM YacTU MaTEMAaTHUKHU B IIKOJE. DTOU IIeJIH
COOTBETCTBYET JlOKa3aTeabHAas JIMHUA ONpenogaBaHus reomeTpun.Cienys npeacTaBI€HHOU
paboueil mporpamme, HaUMHAsSL C CEJIbMOTOKJIacca Ha ypoKaxX reOMETPUU 00ydarouiicst
YUYUTCSI HPOBOJIUTH J10-Ka3aTEJIbHbIE PACCYKIEHUS, CTPOUTH JJOTHYECKUE YMO3AKIIOUYEHUS,
JOKa3bIBaTh UCTUHHBIE YTBEPKAECHHUS U CTPOUTH KOHTPHPUMEPHI KJIIOKHBIM, IPOBOAUTH
paccyXIeHusI «OT NPOTUBHOTO», OTIIMYAThCBOMCTBA OT MPHU3HAKOB, (pOPMYyIUPOBATH
oOpaTHbI€ yTBEPKICHUsS. YUCHHUK, OBJIAJEBIINN UCKYCCTBOM pacCyXJ1aTh, OyJAeT NMPUMEHSThH
€ro u B okpy»xarouieii »xu3Hu. Kak nucan reomerp u negaror UropsP@enopoud Illapeirun,
«JIIOJIbMH, HOHUMAIOIINMHU, YTO TaKOE J10-Ka3aTeJIbCTBO, TPY/JHO U J1a’K€ HEBO3MOXHO
MaHUITYJIUpOBaTh». 1 BATOM COCTOUT Ba)XKHOE BOCIIMTATEIBHOE 3HAUYCHUE U3YyUYEHUs reoMe-
TPpUM, OPUCYILIEE UMEHHO OTECYECTBEHHON MaTeMaTH4YeCKOM 1ikoJie.BmecTe ¢ TeM aBTOpHI
OPOrpPaMMBI MPEIOCTEPETAIOT YUYUTEIS OT U3NUIITHETO (hopMaTn3Ma, OCOOEHHO B
OTHOILICHUM Hayajl U OCHOBa-HUI reomerpun. @panny3ckuii maremaTtuk JKan /lbenoHHe 1o
ATO-MYy MOBOJY BBICKa3aJics Tak: «YTo KacaeTcs AeIuKaTHOM MpoOJIeMbl BBEJICHUS
«aKCHOM», TO MHE Ka)KETCsI, UYTO Ha MEPBBIX Opax HYy>K-HO BoOOIIe n3beratp
OPOU3HOCHUTH cCaMO 3TO cJI0BO. C IpyroM >KeCTOPOHBI, HE CIEAYyEeT YIIyCKAaThb HU OJHOU
BO3MOYKHOCTH J1aBaThIPUMEPHI JJOTUYECKUX 3aKIIOUYSCHHUI, KOTOPHIC Ky/ia B OOJIbIIIEH Me-
pe, 94eM ujiest akCuoM, SIBJISIFOTCSI UICTUHHBIMH U €JIMHCTBEHHBIMU

JABUTATEISIMA MaTEMaTUYECKOIO MBILIIJICHUS.
BTopoii nenpro n3yd4eHusi TeOMETPUH SIBJISIETCS UCIIOJIB30BAHUEEE KaK MHCTPYMEHTA
OpU pEeLUIEHUHN KaK MaTeMaTUYECKHX, TaK U NPAaKTUUYECKUX 3a7a4, BCTPEYArOLIUXCs B
peanbHOM )KNU3HU. OKOH-UYMBIINN KypC Ir€OMETPHUH HIKOJIBHUK JIOJKEH OBITh B COCTOSIHUU
onpeaenuTb FeOMETpUUYECKYI0 GUTypy, ONTUCATh CJIOBAMHU JAHHBIN 4epTEXK HIIU PUCYHOK,
HaWTH IUI0IIA/Ib 3€MEJIbHOTO y4YacTKa, pac-CuyuTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOT'O Kabesl WM Tpe- Oyemsble pa3Mephl rapaka JijIisi aBTOMOOUIIsI. DToOMYy
COOTBETCTBYETBTOpPAsl, BEBIYUCIUTEIbHAas IUHUS B U3YUEHHUH I'€OMEeTPHH B 1IKoJe. JlanHas
OpakTU4decKasl JIMHUs SIBJIIETCSI HE MEHee Ba)XHoiU, dyeM nepBas. Emé IlnaTon
MpeAIUChIBal, YTOOBI «rpakaHe [Ipekpac- HOro ropojia HuU B KOE€M CJIydyae He OCTaBJISIN
T€OMETPHUIO, BEJIb HE- MAJIOBAXKHO Jake ITI0O0OYHOE €€ IPUMEHEHHE — B BOEHHOM JeJie 1a,
BIIPOYEM, U BO BCEX HayKax — JUIA JIyUIIIETO UX YCBOEHUS: Mbl BEJlb 3HA€M, KaKas
OecKOHEeYHasl pa3HHUIla CYIIECTBYET MEX Y YEJIOBEKOM MPUYACTHBIM K T€OMETPUHU U
HENPUYACTHBIM». [JIs1 9TOT0 yUUTEII0 pEKOMEHAYyEeTCs MoA0UpaTh 3a/1a4y MPAKTUIECKOTO
XapakTepa Uil pacCMaTpUBAEMBIX TEM, YUUTh J€TEU CTPOUTH MaTEMaTHYECKHUE MO- NEIHU
peanbHBIX )KU3HEHHBIX CUTYyallui, IPOBOJAUTH BHIUYUCIICHHUS U OLIEHUBATh a/IeKBaTHOCTh
MOJIy4Y€HHOr 0 pe3yiyibrara. KpaliHe Ba)kHO TTOJUYEPKUBATH CBS3H '€OMETPUH C APYTUMU
peaIMeTaMH, MOTUBHU- POBAaTh UCHOJIL30BAaTh OIPE/ICJICHUS] TEOMETPUUECKUX PUTYDP U HO-
HATUU, J€MOHCTPUPOBATh NPUMEHEHHE NOJIYUYEHHBIX YMEHUN B (pU- 3UKE U TEXHUKE. DTHU
CBSI3U HanOoJiee sIpKO BUAHBI B Temax «Bek- Topb», « Tpuronomerprudeckue
COOTHOIIEHUs»,«MeToa koopanuHaT»u «Teopema Iudaropar.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yyeOHOMY Tu1aHy B 7—9 kiaccax u3ydaercs yueOHbIH Kypc «I eomeTpusi»,
KOTOPBIN BKJIIOYAET CICAYIOIINE OCHOBHBIE pa3-Jeibl coqepkanusi: «['eomeTpudeckue
(urypsr u ux cBomcTBa,

«3MepeHne reoMeTPUUISCKUX BEJIMUYNH», a TaKXKe «JlekapTOBBI KOOPIUHATHI HA
TUIOCKOCTHY, «BekTopb», «/IBHKeHUs TIOCKOCTH» U «IIpeoOpazoBaHusT MOITOOHUSD.

_ VyeOHRIA IIAaH OPEeayCMAaTPUBACT U3YyUCHUE TE€OMETPUHN HA 0a30- BOM YPOBHE, UCXOISI U3
HE MeHee 68 ydeOHBIX YacoB B yU€OHOM TOy, BCEro 3a TpU roaa oOydeHuss — He meHee 204
YJacoB.



COHNEPXXAHUE YYEBHOI'O KYPCA (ITO TOJIAM OBYUYEHUA)
7 KJacc

HauvanbHble moHsTHS reoMeTpuu. Touka, npsiMmasi, OTPE30K, JIy4d. Y Troj. Buabl yrios.
BeprukansHble U cMeXHBIE yIbl. buccekrpu-ca yrina. JlJomaHasi, MHOrOyroJbHHUK.
[TapannenbHOCTh U NEPHEHAUKYIISIPHOCTD HNPSMBIX.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpPHUH. [IpuMepbsl cHuMMETpHUHr
B OKPY>KaIOLIEM MUpE.

OCHOBHBIE IOCTPOCHUSA C IOMOIIBIO HUPKYJIA U JUHEHKU. TpeyronbHuk. Beicora,

MearaHa, OMCCEKTpHca, uX cBolcTBa.PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUMN

TpeyroJibHUKU. HepaBeHcTBO TpeyroibHuKa.CBOWCTBA M MPU3HAKHA PABHOOSAPEHHOT O

TpeyrojbHuKa. IIpu3sHakyu paBeHcTBa TpeyroJabHUKOB.CBOMCTBA U NIPU3HAKHU

napauieJIbHbIX NIpsiMbIX. CyMMa yIJIOB TpEyroJibHUKa. BHeNIHue yriibl TpeyrojJbHHKA.

IIpsimoyronbHbIN TpeyrojbHUK. CBOMCTBO MEAMaHbl HPSAMOYTOJIBHOIO TPEYTrOJIbHUKA,
NPOBEAEHHON K runorenys3e. I Ipu3HakrpaBeHCTBA IPAMOYTOJIBHBIX TPEYTOJIBHUKOB.
[IpssMOyTroJIbHBIN Tpe- YIOJBHHUK C yrjioM B 30°.

HepaBeHncTBa B reoMeTpumn: HEPABEHCTBO TPEYTOJIbLHHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOM, Teopema o OOJIbIIEeM yTJiie U OOJbIIEH CTOPOHE TpeyroJabHuKa. [lepnenaukynsip
U HAKJIOHHAasl.

I'eomerprnueckoe mecTo TOUYEK. buccekTpuca yria U cepeJuHHbIA NEPIEHANKYIISAP K
OTPE3KYy KaK '€OMETPUIECCKHE MECTA TOYECK.

OKpy>KHOCTb U KPYT, XOpJia U AUMaMeTp, UX CBOMcTBa. BzanmMHoepacrnosioxxeHmne
OKpY>XHOCTHU U nnpsaMoi. KacarenbHast u cekymiasi KOKpy>KHOCTH. OKpY>KHOCTb, BHUCAaHHAasI
B yroJjl. BnimcanHas n oncaHHasi OKpY>KHOCTH TPEyTrOJIbHUKA.

8 kmacc

YereipéxyronbHuku. Ilapamnenorpamm, ero npu3Haku U cBorcTBa. HacTHbIe ciiydyan
napasuiesorpaMMoB (IPsIMOYTOJIBHUK, POMO, KBaapaT), UX IMPU3HAKU U CBOWCTBA.
Tpaneuus, paBHOOOKast Tpanenus, €€ CBOMCTBa U MpU3HaKU. [IpssMOoyronbpHast Tpanemus.

Meton ynBoenust meauanbl. LlenTpanbHast cummMmetrpusi. Teopema dajieca u TeopemMa o

OPONOPLUOHAIIBHBIX OTpe3Kax.CpeHre JUHUN TPEYTOJIbHUKA U Tpaneluu.

I[MTogob6ue TpeyroabHUKOB, KoddduimeHT noaodus. [Ipuznaku nogodusi TpEyroIbHUKOB.
I[Mpumenenune 1mo100ust MpU PEIICHUN TTPAKTUUCSCKUX 3aj1ad.

CgoiicTBa miomanaeit reomerpuueckux Guryp. @opmysisl Ui Ioniaau TpeyrojlbHUKa,
napajuiesorpaMma, pomoa u tparneuu. OTHONICHHUE TuIoniaaei moaoOHbIX QUTYP.

Brruncnenue miomaae TpeyrojibHUKOB U MHOTOYTOJIBHUKOB Ha KJleTdyaTol Oymare.

Teopema Ilugaropa. I[lpumenenue teopemsl [Iudaropa npu permieHUn NpakTUYECKUX
3aJ1ad4.

CuHycC, KOCUHYC, TAHI'€HC OCTPOTO yrJjia MPsSMOYTOJILHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpudeckue pyHkiuu yriaos B 30°, 45° u 60°.

Brnucannble 1 IEHTpaJIbHbBIE YIJIBI, YTOJ MEXK/Y KacaTeIbHOW UXOPAON. YTIIbI MEXAY
XOpJlaMH U CeKyIIMMHU. BrincanHble U OonMcaHHbIE YEeThIPEXYTOJIbHUKU. B3anmMHoe
pacriosio’)keHue JIByX okpykHocTeil. Kacanue okpyxnocteil. O0mue KkacaTelbHbIE K JIByM
OKPY>KHOCTSIM.

9 xnacc

Cunyc, Kocunyc, TaHreHc yrioB oT 0 7o 180°. OcHOBHOE TPUTrO- HOMETPHUYECKOE
TOXAecTBO. DOpMYyJIbI NIpUBEICHUs. PenlieHne TpeyronbHUKOB. TeopemMa KOCHHYCOB U
TeopeMa CUHYCOB. PellieHne npakTu4ecKux 3a1a4 ¢ UCII0JIb30BaHUEM TEOPEMBIKOCUHYCOB U
TeopeMbl cuHycoB.IIpeoOpa3zoBanue nogobus. [logobre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpon3BeAEHNHN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaapaTe KacaTEJIbHOM.

Bexkrtop, nnmHa (MOayJib) BEKTOpA, COHAIIPaBJIEHHBIE BEKTOPHI, HIPOTUBOIIOI0XKHO
HaIlpaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEK- TOPOB, PABEHCTBO BEKTOPOB, OIIEpalli HaJl
BEeKTOpaMHu. Paznorke-Hue BEKTOpa 110 ABYM HEKOJUIMHEApHBIM BekTopaMm. KoopanHaTsl
BekTOopa. CKalsipHOE NPONU3BEAEHUE BEKTOPOB, IPUMEHEHUE /IS HAXO0XXAEHUS JJIUH U



YTIJIOB.

JlekapTOoBbl KOOPAMHATHI HA INIOCKOCTU. Y PAaBHEHUs IIPAMOMN U OKPY>KHOCTH B
KOOpJUHAaTax, IEpEeCEYCHUE OKPYIKHOCTEH U IIPsA- MbIX. MeTOon KOOpAUHAT U €TI0
IPUMCHCHHE.

ITpaBunbHBIE MHOrOyroabHUKHU. /{IMHa OKpykHOCTH. I'pagycHasim pagunaHHas Mepa yriia,
BBIYUCJICHUE JJIMH YT OKpy>KHOcTeu. [momane kpyra, ceKTopa, CErMeHTa.

JIBMO>KEHMUsI INIOCKOCTH U BHYTPEHHUE CUMMETpUU GUryp (3jIeMeHTapHbIe
npexncrasiieHus). IlapannensHsblii nepeHoc. 11oBo- por.



3.IIJTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEM ITPOI'PAMMBI

KYPCA (I10 TOAAM OBYYEHUSA)
OcBoenue yueOHoro Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIIero oopa3zoBaHUS
JIOJDKHO OOECTIeYrBaTh JOCTUKECHHUE CISAYIONINX MPEIMETHBIX 00pa30BaTEIIbHBIX

pe3yabTaToB:

7 Kiacc
Pacrio3zHaBaTh U3y4eHHBIC T€OMETPUIECCKUE (DUTYPBI, OTIPEIACIISITh UX B3aUMHOE

pacrionoXxeHue, n300paxxaTb reoMmeTpudeckue (GUryphl; BBIMOIHITE YEPTEKHU 10
ycJioBUIO 3a/1aun. M3MepsiTh TuHEHHbIC U YIIJIOBbIE BEJIMYUHBI. Pemars 3a/1aun Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEWHBIX U YIIJIOBBIX BEJIMYUH IIpeAMe- TOB B pPealbHON
’KU3HH, pa3MepOB MPUPOIHBIX 00BEKTOB. PaznuyaTts pa3zMepbl 3THX OOBEKTOB I10

NOPSAJKY BEJIUYHHBIL.
CTpouTh 4EpPTEKU K F€OMETPUUECKHUM 3aJadaM.
Ilonp30BaThECs IPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IPU3HAKA U

CBOICTBAa PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUHN 3aj1a4.
[IpoBOAUTE JIOTHYECKHUE PACCYKJICHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.
[Tonp30BaThCs NIpHU3HAKAMU PAaBEHCTBA MPSAMOYIOJIBHBIX TPEY- F'OJIbHUKOB, CBOMCTBOM
MeauaHbl, IPOBEJIEHHON K IT'MIIOTEHY3€ IIPSIMOYIOJIbHOI'O TPEYTrOJIbHUKA, B PELLICHUHU
reoMeTpUUYECKUX 3ajiad.
OmnpenesnsiTe mapaaieabHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTO- pble 00pa3yeT ¢ HUMU
cekyiasi. OnpenesnsiTh NapaiedbHOCTBIIPSIMBIX C HOMOIIBIO PaBEHCTBA PACCTOSHUN OT

TOYEK OJHOU Opsi-MOM A0 TOYEK APYrOH MPsIMOU.

Pemates 3aauu Ha KjeT4yaTol Oymare.
IIpoBOAUTH BBIUMCIIEHUSI U HAXOJIUTh YHCJIOBbIE U OYKBEHHbIC 3HAUEHUS YTIJIOB B

reOMETPUUYECKUX 3aJladax ¢ UCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOI'OYTI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU NE€PECEUECHUHU JIBYX
apayuIeNbHBIX IIPSAMBIX CEKYyIEed. PenraTe npakTudecKre 3a1a4ui Ha HaXO0XAECHUE
YTJIOB.

Bnaners noHsiTHEM T€OMETPHUYECKOTIO MECTA TOUYEK. Y METhH OMPEIEIISITh OUCCEKTPUCY
yTIJjla U CEpEeAUHHBIN NEPNEHANKYJIISAP K OTPE3KY KaK '€OMETPUUYECKHUE MECTA TOUYEK.

D opmMyIMpOBaTh OINPEACICHUSI OKPY>KHOCTH U Kpyra, XOpAbl U JUaAMETpa OKPY>KHOCTH,
[10JIB30BAThHCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHATH OTU CBOMCTBA IIPU PEIICHUU 3a1ad.

Braners moHSITHEM ONHMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPY>KHOCTHU, YMETHh HAXOAUTh
e€ neHtp. llonp3oBaThcs pakTaMu O TOM,YTO OUCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA
IepeceKarTcsl B OAHOUTOYKE, U O TOM, YTO CE€PEAUHHBIE ITIEPIEHANKYJISIPBI K
CTOPOHAMTPEYTOJIbHUKA NEPECEKAOTCS B OJHOU TOYKE.

Bnaners nmoHATHEM KacaTeJIbHOU K OKPY>KHOCTH, HOJIB30BATHCATEOPEMOHN O
NEPIIEHIUKYJISIPHOCTHU KacaTeJIbHON U paanyca, IPOBEAEHHOIO K TOUKE KacaHMsI.

ITonp3oBaThCcsa NPOCTEUIIMMHU F'€OMETPUUECKUMHU HEPABEHCTBA- MU, IOHUMAaTh UX

HpaKTI/I‘{CCKI/Iﬁ CMBICIJI.
HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUUYCCKHUC IMOCTPOCHHUA C ITIOMOIIBIO NUPKYJIST U JIUHEHKH.

8 ximacc
PacriozHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJILHUKOB, UX JI€MEHTHI, MOJIB30BATHCS UX

CcBOliCcTBAMH IIpHU PpCHICHUHN I'COMCTPHUYC- CKUX 3aldaY.
HpI/IMCHSITI) CBOICTBa TOYKHU IepecCcHCHUA MCIUAaH TPCYTOJIbHUKA (I_[CHTpa MaCC) B

pemenuu 3agad4.
Bnaners noHsiTuemM cpegHel JIMHUU TPEYTroJbHUKA U Tparely, IPUMEHSATh UX CBOWCTBa
P pELHICHUH F'eoMeTprUYecKuX 3aaad. [lome3oBaTtbcs Teopemoit dasieca u TeOpeMon o
MPOINOPILIUOHAJIb- HBIX OTPE3KaX, IPUMEHSITH UX JJIs1 pEIIEHUS NPAaKTUYECKHUX 3a1a4.
I[IpuMeHsITh NpU3HAKU OJI00USI TPEYTOJIBHUKOB B PEIICHUH I'€0- METPUYECKUX 3aj1ad.
IMonws3oBaThest Teopemoit [Tudaropa ajist pemieHust reomerpude- CKUX U MPAKTHUYECKUX



3anad. CTpouTh MaTeMaTUYECKYIO MOJIEJIbB IIPAaKTUUECKHUX 3a/ladaxX, CaMOCTOSITEIIbHO
JieJ1aTh YePTEXK U Ha- XOAUTh COOTBETCTBYIOILME JUTHHBI.

Branets noHATHUSIME CHHYCa, KOCUHYCA U TAHI'€HCAa OCTPOro yrijia OpsiMOYTOJbHOTO
TpeyroabHuka. [lonp30BaThCsa XTUMHU MOHATHUSI- MU JUISL PELLIEHUs] MPAKTUYECKUX 3a7ad.

Brruucinsate (pa3nuyHbIMU cioco0aMu) IO/l TPEYTOJIBHUKA U IO 1N

MHOT'OYTOJIBHBIX (QUTYp (MOJIB3YSICh, TJI€e HEOOXO0AUMO, KaJbKYJISITOpOM). [IpumMeHsTh
NOJIy4Y€HHbIE YMEHHUS B IIPAKTUYE- CKUX 3aJiadax.

BrianeTs NOHATHUSIMEM BOUCAaHHOTI'O U IEHTPAJIBHOTO yIJid, UCHOJb- 30BaTh TEOPEMBI O
BIHMCAHHBIX yIJlax, yIrjax MeX/1y XopJdaMu (CEKyLIMMM) U yIJie MEX/y KacaTeJbHOU U
XOpAOM NpU pEIIEHNH N'€OMETPUUYECKUX 3aad.

BianeTs noOHATHEM ONMCAaHHOI'O YETHIPEXYTOJIbHUKA, IPUMEHSITh CBOMCTBA OIMCAHHOTO
4eThIPEXYroJbHUKA IPU PELICHUHU 3ajad.

IIpuMeHsTh MoTy4deHHbIC 3HAHUS HA NIPAKTHUKE — CTPOUTH MaTe- MaTUYECKHUE MOJIEIIHN
JUJIs1 33124 peajbHOM KU3HU U NPOBOJAUTH COOTBETCTBYIOIINE BHIYHUCICHUS C
MIPUMEHEHUEM T10JIOOUSI U TPU- TOHOMETPUHU (T10JIb3YSICh, T'JIe HEOOXOAUMO,
KaJIbKYJISITOPOM).

9 kiacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPHIX YTJIIOB, HAXOAUTHC UX MOMOIIBIO
pa3JIUYHBbIE JIEMEHTHI IIPSIMOYTOJIBHOTO Tpey- I'OJIbHUKA («PEellIeHHE NPIMOYTOJIbHbBIX
TPEYroJabHUKOBY»). HaXxoauTh (C MOMOIIBIO KaJIbKYJISITOPA) AJIUHBI U YIJIbI AJIs1 HETaOIu4-
HBIX 3HAUYCHUMU.

[Tonws30BaThCs hopMysiaMu NPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM JUISI HAXOKJI€HUSI COOTHOILIIEHUMN MEXy TPUTOHOMETPUUECKUMU
BEJIMYMHAMMU.

HMcnonb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JIJIsI HAXO0XJICHUSI Pa3JIMYHbIX JIEMEHTOB
TpeyrojibHUKA («pEelIeHUuEe TPEYTOJIbHUKOBY), MPUMEHATh UX MPU PELICHUU
reOMEeTPUUYECKUX 3a7ad.

Bnanets moHITHSAMU ITpeoOpa30BaHUs IMTOA00USI, COOTBETCTBEH-HBIX DJIEMEHTOB
no100HbIX puryp. [loab3zoBaThcst cBOiCTBaMU MOA00OUS MPOU3BOJIBHBIX (PUTYD, YMETH
BBIYUCIISATH JUIMHBI U HAXOAUTh YIJIbl Y TOA00HBIX ¢uryp. [IpumensTs cBoiicTBa nogobust
B paKTUYECKHUX 3a/ladyax. Y METh NPUBOJAUTH MPUMEPHI ITOJTOOHBIX GUTYP B OKPYKAIOIIEM
MHUDE.

ITonb3oBaThCs TEOpeMaMHu O NPOU3BEAECHUU OTPE3KOB XOPA, O IPOU3BEAECHUHN OTPE3KOB

CEeKyIllMX, O KBagpaTe KacaTeJIbHOM.

ITonb3oBaThCst BEKTOpaMU, IOHUMATh UX FT€OMETPUUECKUN U (PUBUYECKUI CMBICI,
MIPUMEHSITh UX B PEILIEHNH Fr€OMEeTPUUECKUX U (pu3zmueckux 3agad. [I[pumensaTs
CKaJIIPHOE NPOU3BEACHUE BEKTOPOB JUISI HAXOXKAEHUS NJIUH U yIJIOB.

[Tonb3oBaTbCs METOOM KOOPAUHAT HA IJIOCKOCTHU, NPUMEHSITHErO B PEIICHUU
FeOMETPUYECKHUX U MPAKTUUECKUX 3ajiad.

Branets NOHATUSIMU NIPAaBUJIBHOIO MHOTI'OYT'OJIBHHUKA, JJIMHBIOKPYKHOCTH, JIJINHBI
JIyTU OKPY>KHOCTH U PaJIMaHHOU MEPBHI yIJia, yMETh BBIUHCISIThH IUIONIaAb KPyTa U €ro
qacTteil. [[puyMeHsTh NoJlydeHHbIE YMEHUS B IIPAKTUYECKUX 3aadax.

HaxonuTte ocu (Mi1u IeHTPHI) CUMMETPUU GUTYDP, IPUMEHSITH JIBMKEHUS TNIOCKOCTH B
OpPOCTENIINX CIIyYasX.

I[IpuMensTh OTy4eHHbIE 3HAaHUS Ha NPAKTHUKE — CTPOUTH MaTeMaTUUYECKUE MOJICITN JJIsI
3a71a4 peaJIbHOM KMU3HU U NPOBOIUTH COOTBETCTBYIOIINE BBIUMCIIEHUS C IPUMEHEHHUEM
noA00usl U TpU- TOHOMETPUUYECKUX QPYHKIUN (MOJIB3YSICh, TJI€ HEOOXOAUMO, Kajlb-
KYJSITOPOM).



4 TEMATHYECKOE IIJIAHUPOBAHUE
YYEBHOT'O KYPCA(IIO I'OJAM

OBYYEHUA)

7 xiacc (He meHee 68 1)

HasBanmue
pasjaena

(TeMbI)
Kypca (4uciio
JaCcoB)

OcHOBHOe coJepkaHue

OcCHOBHBIE BHbI
AeSITeJIbHOCTH 00YyUYaIouXCsl

IIpocreiimmue
reoMeTpuyecKue

¢purypsi
M UX CBOMCTBA.

IIpocreiimmue

reoMeTpuuecKkue o0b-

€KThI: TOYKH, IIPSIMBIC,

JOydu MU

yIJIbI, MHOTOYTOJIBHHUK,

JIoMaHas.

CMeXKHBIC Y BEpTUKAJIbHBIC
TJIBI.

®opMyJIUPOBATHL OCHOBHBIEC MOHSITUS U
orpeene-
HUSL.

Pacno3HaBaTh U3yYCHHBIC
reoMeTpudeckKkue Pury-

pblI, onpeesiTh WX B3aUMHOE
PaCIIOJIOKCHUE,

IIEpBUYHBIC
IIPECTABJICHUS O PaB-HBIX
(KOHTpY?HTHBIX) (pUTypax.
Tpunpusnaka paBeHcTBa
TPEyrojbHU- KOB.
IIpu3naku paBeHCcTBa
OPSIMOYTOJIb- HbIX
TpeyroiabHUKOB. CBOCTBO
MeJIMaHbl IPSIMOYTOJILHOTO
TpEeyroJbHUKA.
PaBHoGenpenHbie 1
paBHOCTOPOHHUE
TpeyronbHUkU. [Ipu3Haku

U CBOMCTBA
paBHOOEAPEHHOTO
TpeyrojbHHUKA.

[IpoTtuB OGosbiIel CTOPOHBI
TPEeyrojbHUKA JIEKHUT
OOJIBIIUK yTOJI.
IIpocTeiinine HepaBeHCTBA B
reomerpuu. HepaBeHcTBO
TpeyronbHuka. HepaBencrso
somaHoOu.IIpsaMoOyroabHbIM
TPEYroJbHUK CyIrjioM B 30°.

N3mepenue aboTa ¢ IpOoCTENINMHU BBINOJIHATH YEPTEXK 10 YCIIOBUIO
4epTEeKAMMU. 3a3/1a4U.
reoMerpu4yeckux | lM3mepeHue JIUMHEHUHBIX U 1IpoBOaAUTH IPOCTENIINE ITIOCTPOECHUS
YIJIOBBIX C IIOMOIIBIO
BEJIUYHUH BEJIMYUH, BBIUYHCIICHHUE LHUPKYJIsI U JIMHEUKH.
OTPE3KOB U
(14 v) I'JIOB. H3mepATHL JIUHENHBIE U YIJIOBBIC
€pUMETp U IUIOLIAIb BEJIMYUHBI I'€0-
¢uryp, co METPUYECKUX U NPAKTHUYECCKUX
OOBEKTOB.
CTABJICHHBIX W3 OnpenensiTe «Ha IJia3» pa3sMepsl
OPsIMOYTOJIBHUKOB peajibHbIX 00b-
€KTOB, IPOBOAMTH I'PYyOYyIO OLIEHKY UX
a3MepoOB.
elarTb 3aJa4d Ha BBIYUCIICHUE JUIUH
OTPE3KOB U
BEJIMYUH YIJIOB.
Pemrares 3a1auyu Ha B3aUMHOE
PaCIIOJIOKEHUE I'€O-
METPUYECKUX (PUTYDP.
ITpoBoauTh KiIaccu(PUKALMIO YIJIOB,
BbIYMCJIATH
Tpeyrouabu ITonsATHE O paBHBIX PacnodHaBaTh napsl paBHBIX
uku (22 4) TpEeyroJabHUKaX U TPEyroJbHUKOB Ha TOTOBBIX

yepTexax (C yKazaHUEeM MPU3HAKOB).
BbiBoauTh ciiencTBus (PaBEHCTB
COOTBETCTBYIO- IIIUX JIEMEHTOB) U3
paBEHCTB TPEYrOJIbHUKOB.
DopMyJIHPOBATH OIPEICICHUS:
OCTPOYI'OJILHOTO, TYIIOYTOJIBHOT O,
IPSIMOYT'OJIBHOT'O, paBHOOEAPEH- HOTO,
PaBHOCTOPOHHETO TPEYTOJIbLHUKOB;
OucceKk-TPHUCHI, BBICOTHI, M€IUaHbI
TPEeyroJbHUKA; CEpe- JUHHOTO
MEPIIEHIUKYJIsIpa OTPE3Ka; IEpUMETpa
TpPEyroJbHUKA.

PopmyJIMpPOBATH CBOMCTBA U
MpU3HAKU paBHOOE- JPEHHOTO
TpPEeyroJabHHUKA.

CTpouTs 4epTexHy, peliaTh 3a4a4M C
MOMOIIbIO Ha-X0XKJIEHHUSI paBHbBIX
TPEyrOJbHUKOB.

IIpuMeHATH IPHU3HAKHU PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB B
3ajadax.

Hcnoab3oBaTh U(PPOBBIE PECYpPChI
JJIS MCCJICIOBAHMS CBOMCTB
n3ydaeMbIX QUTyp.




IlepBble nOHSITHUS O
JI0Ka3aTeJIbCTBaxX B
reoMeTpuu

3HAKOMUTBCSI C UCTOPUEN Pa3BUTHSA
reoMeTpuun

IMapajnenbHble ITapannenbHbIe IPSIMBIE, @opmMyJIHPOBATH NMOHATHE
npsAMbIe, CYMMa UX CBOM- cTBa, [Tk napauienbHbIX PA-MbIX, HAXOAUTh
yIJIOB nocryaar EBknunaa. IIPaKTUYECKUE ITPUMEPBHI.
TPEyroJibHUKA Hakpect nexamue, HM3yuyaThb CBOICTBaA yIJOB,
(14 u) COOTBETCTBEH-HbIC U 00pa30BaHHBIX MPU NEPECCUCHUU
ONHOCTOPOHHUE YTJIbI napayuieabHbIX MPSIMBIX CEKYIICH.
(ob6pa-
30BaHHbIC IPU ITpoBoauTh JOKA3ATEJIBCTBA
IIEPECECYECHUN NapauIeJIbHOCTU ABYX IIPSAMBIX C
napajuieabHbIX OPSIMBIX MOMOIIBIO YTJI0OB, 00Opa30BaHHBIX HPHU
CeKyl1Iei). IIEPECEYECHNUHN DTUX NPSAMBIX TPEThEU
IIpu3Hak napajieJIbHOCTH OpsiMOU. BBIYMCJIATB CYMMY YTJIOB
OpPsIMBIX Yepe3 paBEHCTBO TPEYTOJIBHUKA U MHOTOYTI'OJIbHHUKA.
pacCTOSIHUU OT TO-4YE€K HaxoauTth 4ncioBbie 1 OyKBEHHBIC
OJHOM MPSIMOU 10 BTOPOU 3HAYECHUS YTJIOB B TEOMETPUYECKUX
OpsAMOMU. 33J1a4ax C UCHOJIb30BAaHU-EM TEOPEM O
CyMMa yrijioB peyrojibHUKa | CyMME YIJIOB TPEYTrOJIbHUKA U MHOTO-
U MHOTI'OYTI'OJIBHUKA. TOJIBHUKA.
Breninue yrisel HAKOMMTBLCH C UCTOPHUEH pa3BUTHUS
TPEYIOJIbHUKA reOMETPUU
OxpyxHOC OKpy>KHOCTb, XOpPAbI U DopMyJIMPOBATH ONpPeIeJeHUA
ThbH KPYT. AuaMeTphbl, X CBOMCTBA. OKPY’KHOCTH, XOpJbl, JUAMETPaA U
I'eomerpuueckne | KacaresbpHasi K OKpYXK- KacaTeJbHOU K OKpyKHOCTH. U3y4aTh
IMOCTPOCHUS HOCTMU. Opr)KHQCT[,, HUX CBOMCTBA, OpU3HAKH, CTPOUTDH
(14 4 BITMCAaHHAasI B yTOJI. yeprexu. MceaenoBarb, B TOM 4ucie
IToustue o I'MT, UCNO0JIb3YH UG PpoOBBIE pecypcChl:
IIPUMEHEHHE B 3a/1a49aX. OKPY>KHOCTb, BIIMCAHHYIO B YI'OJI; EHTP
EI/ICCeKTpI/ICa U CepeauH- OKPYIKHOCTH, BIIMCAHHOM B y1roju;
HBIH TTEpIICHINKYJISP KaK pPaBEHCTBO OTPE3- KOB KACATEIbHbIX.
reomMe- TPUYECKUE MecTa NUcnoabp3oBarThb METOoq IMT JJIs51
TOYEK. J10Ka3aTeabCTBATEOPEM O NEPECECYECHU U
OKpY»HOCTb, OITHCaHHAasI OHCCEKTpPHUC YTJIOB TPEYTrOJIbHUKA U
OKOJIO TPEYTOJIbHUKA. CEpEAUHHBIX NEPIEHIUKYIIAPOB K CTO
BrucanHast B Tpey- pOHaM TPEYTOJIbHUKA C IIOMOIIBIO
TOJIBHUK OKPY>HOCTb. I'MT. OBiageBaTb NOHATUHAMHU
IIpocreiimue 3agauun Ha BIIMCAHHOW U OIIMCAHHOMN OKPY>KHOCTEN
HOCTPOCHHUEC TPEYroOJIbHUKA, HAXOAUTH LICHTPbI
DTUX OKPY>KHOCTEH.
PemiaTb OCHOBHEBIE 3a/1a4H HA
MOCTPOEHHUE: yIila, PABHOI'O JJAHHOMY;
CEpPEAUHHOTO IIEPIEHANKYIISIpa
JAHHOI'O OTpEe3Ka; NPsAMOMH,
MPOXOISALIEN Yepe3 JaHHYIO TOUKY U
NEPHNEHANKYJIAPHONU JaHHOU Mpsi-
MO ; OMCCEKTPHUCHI JTaHHOT'O yTJIa;
TPEYTOJIBHUKOBIIO PAa3JIUYHBIM
3JIEMEHTaM.
3HAKOMHUTBLCHA € UCTOPHEH PA3BUTHUS
re€OMETPUU
IloBTOpEHME, IloBTOpenue n o6o6ueHre | PemiaTh 3agaum Ha NOBTOPEHHUE,
0000- OCHOB- B HUILIIOCTPUPYIO-
1eHue HBIX NOHSITUA W METOJIOB [IIME€ CBSI3U MEXKY pPa3IUuYHbIMH
Kypca HacTsIMHU Kypca
3HAHUH ( KJ1acca
(4 1)

Peseps 2 yaca
Hroro 70 yacos
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HasBanmue
pa3aena

(TeMbI)
Kypca (4uciio
JaCoB)

OcHOBHOe coaepkaHue

OcCHOBHBIE BHbI
AeSITeJIbHOCTH 00YyUYaIoIuXCsi

CpoiicTBa 11IeHTpa Macc B
TpPEyTOJIbHUKE.

I[TonoGHbIE TPEYTOJIBLHUKU.
TpunpuszHaka no100us
TPEYTOJIILHUKOB.
IIpakTuyeckoe
MpUMEHEHNE

Yerwipéxyroabuu | [lapamnenorpamm, ero HN300paxaTh 1 HAXOAUTH HA YEPTE)KAX
ku (12 ) NPpHU3HAKW U CBOWCTBA. 4eThIPEX- YTOJbHUKHU pa3HbIX BUJOB U
YacTtHble ciiyyau napas- WX DJIEMEHTHI.
JIeJIorpaMMOB DopMyIMPOBATH ONpeIeICHUS:
(IpsIMOYTOJIBHUK, pOMO, rnapasiesorpaMmma, IpsiMoyroJibHUKA,
KBaJIpar), UX MPU3HAKU U pomMOa, KBaagpaTa, Tpareuu,
cBoMcTBa. Tpanenus. paBHOOOKOM Tpamneunuu,
PaBHOOOKas 1 OpPsIMOYTOJIBHOM Tparenuu.
OpsiIMOYTOJIbHAsT Joka3pIBaTh U HCNOJb30BATH NPH
Tpanenuu. pelIeHnH 32124 [IPU3HAKU U CBOMCTBA:
VaBoeHue MeauaHbl. napasuieaorpaMmma, npsiMmo-
ILlenTpanbHasi CUMMETPUS yronbHUKa, poM0a, KBajpara,
Tparenuu, paBHO- OOKOU Tpamnelnu,
OpPsIMOYTOJIBHOUM Tparenuu.
IIpumeHATH MEeTO/ YABOCHUS MEIUAHBI
TPEyToJb- HUKA.
Hcnoab3oBaTh IUPPOBHIC PECYPCHI
IS UCCIIEN0-BaHUsSI CBOMCTB
n3y4aeMbIX Quryp.
3HAKOMHUTBCSH € MCTOPHUEH PAa3BUTUS
reOMEeTpUu
Teopema Teopema daneca u ITpoBOoaAMTH NMOCTPOEHHUA C TOMOIIBIO
dajieca u Teopema o Ipo- LUPKYJS U JUHEWKH C UCHOJIb30BaHUE
TeopeMa o MOPIIMOHAIILHBIX OTpe3Kax. | TeopeMbl Dajieca U Te- OPEMBI O
npo- CpenHsist TUHUS OPONOPLUOHAIIBHBIX OTPE3KaX,
MOPIHOHAIBH TpeyroJbHHKa. Tpanenus, | CTPOUTH YE€TBEPTHIN
bIX OTPe3KaXx, e€ cpeHsIsl JIMHUSL. OPONOPLUOHAIIBHBIN OTPE30K.
mom00- HpOHOpI_[I/IOHaJ'IBHI:Ie HpOBO}]I/ITb aJ0Ka3aTeJIbCTBO TOTO, 4TO
Hble OTPE3KH, IOCTPOECHUE MeIHaHbl TPEYTOJIbHUKA
TPEYroibHUKH 4eTBEPTOTO MPOIIOPLIUO- IepPEeCceKaroTCs B OJTHOU TOYKE, U Ha-
(15 ) HAJILHOTO OTPE3Ka. XOIUTh CBSI3b C IICHTPOM Macc,

HAXOUTh OTHOIIIE- HUE, B KOTOPOM
MeJIMaHbl AEISITCS TOUYKOW UX mepe-
CeYeHMUS.

Haxoauth nogo0HbIE TPEYTOIbHUKHU
HA TOTOBBIX YEPTEKAX C YKa3aHUEM
COOTBETCTBYIOIIUX IIPU3HA-KOB
moao0ousl.

Pemarth 3a/1a4M Ha 110100HbBIE
TPEYTOJBLHUKH C TI0- MOIIIBIO
CaMOCTOSITEIIBHOTO TIOCTPOCHHUSI
YePTEKEN U HAXOXKJICHUS TTOT00HBIX
TPEYTOJIbHUKOB.

IIpoBoauTH NOKA3aTEJBLCTBA C
HCITOJIb30BaHUEM TPU3HAKOB MOJ00US.
Jloka3pIBaTh TPHU MIPU3HAKA MTOA00US
TPEYTOJbHU-KOB.

IIpuMeHATH TTOTydYSeHHBIC 3HAHUS TPHU
pEIIeHUN TEOMETPUIECCKUX U

OPAKTUYECKUX 3a7ad.
3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUS
reOMETPUU




Ilnomank.
Haxo:xnenue
nJaomaaen
TPeyroJibHHU
KOB

H
MHOTOYT0JIbHbI
X puryp.
Ilnomaan
MOX00HBIX
¢uryp (14 q)

ITousTre 00 oOuIei
TEOpHUH IJIO- IIaH.
DopMy bl QIS TUTOMIAN
TPEyTroJib- HUKA,
napa’luiesorpamMmma.
OTHoOI1IIE- HUE TJIoIIane
TPEYTrOJIBHUKOB COOIIUM
OCHOBaHHEM HJIU O0MIEH
BBICOTOM.

OBJaieBaTh NePBUYHBIMH
npeacTaBJIeHUSIMHU 00 001IeH Teopun
ionagy (Mepsl), GpopmMyJIHpPOBATH
CBOMCTBA IJIOLIAH, BBISICHITh HX
HAaIJISIIHBINA CMBICIL.

BeiBoauTH (POpPMYJIBI IIIOIIAAN
napa’suiesiorpaMma, TpeyrojabHHUKa,
Tpanenuuu u3 GopmyJibl IIIOMIAAN
npsiIMOYTOJIbHUKA (KBaapaTa).

Bpruucnenue momaaei
CJIOKHBIX (UTYD depes
pa3OreHue Ha 4acTHu U
JOCTPOCHUE.

ITmomaan puryp Ha
KJeT4aToi Oymare.
[Tnomanu mo100HBIX
¢uryp. Beraucienne
mIomanae. 3agadu ¢
MPaKTUYECKUM
coaepxxkanueM. Pemienue
3a7a4 C TMTOMOIIbIO METO/1a
BCIIOMOTaTEJIbHOM
IO TN

BbiBoAUTH (GOPMYJIBI TITOIIAIN
BBIITYKJIOTO YETHIPEX - YTOJIbHUKA Yepe3
JIMAarOHaJIA U yToJI MEXX 1y HUMH.
Haxoauts miomaau guryp,
U300paKEHHBIX HA KIICTYATOU
Oymare, MCIOJIL30BaTh pa3OueHue Ha
9acTH U JOCTPOCHHE.

Pa36upars npuMepbl HCIIOIB30BaAHUS
BCIIOMOTa- TEJIbHOM MJIOIIAIH TSI
pELICHUSI TEOMETPUICSCKUX 3aa4.
HaxoauTsh miioniagn nogo0HbIX
dburyp. BeIUucasaTh 1wiomaau
pa3JIUYHBIX MHOTOYTOJIbHBIX QUTYP.
PemaTh 3aga4m Ha TUIOMIAJTE C
MIPAKTHUYCCKUM CO- ICPKAaHUEM

Teopema Teopema IIudaropa, eé Hoxka3sbiBath Teopemy Iludaropa,
IMudaropaun J0Ka3aTejibCTBO U HCIoJIL30BaThL
Hauana npumenenue. O6paTHasT €€ B IPaKTUYECKUX BBIYUCIICHUSIX.
) @opMyJIHPOBATH OIPEACICHUS
TPUTOHOMETPUH Teo-pema Iludaropa. pMYyJHp pen ”
0 TPUTOHOMETpUYE CKUX (PYHKIINI
(10w OmnpenesncHue
TOUFOHOMETDHUCCKIX OCTpOroO yTJjia, MPOBEPSATH UX KOP-
p MeTp PEKTHOCTB.
(pyHK1IMN ocTporo yria,
OHEOHOME- ThIICCKIE BbIBOAMTH TPUTOHOMETPUIECKUE
CI(;OTHOHICHI:I[;}E B LHDSIMO COOTHOUICHUS BIIPSIMOYTOJIbHOM
P TPEYTOJIbHUKE.
YTOJIBHOM TPEYTOJIbHUKE.
OCHOBHOES HUccaenoBaTb COOTHOLIEHUS] MEXTY
CTOPOHAMH B MPSIMOYTOJbHBIX
TPUTOHOMETPHUUYECKOE 45° 11 45°-
TOXAecTBO. COOTHONIECHUS TPEYTOTDIIRAX € YIJaMi B 1 ’
) 30° u 60°.
MEX/ly CTOPOHAMHU B
OpPsIMOYTOJBHBIX
TPEYTrOJIbHUKAX CYyTJIaMH B
45°u 45°; 30° u 60°
Yriasl B Bnucannsie u ®opMy.1THPOBATH OCHOBHbIC
ONpeJIeJICHUs, CBSI3aHHBIE
OKPY>KHOCTH LEHTpaJIbHbIC YTJIbI, B
Bnucanubie YTOJI MeX/Ty KacaTeabHoi u | € YIIaMU B Kpyre (BIHCAHHBIM YLl

U OIIUCaAHHbIC
‘leTprexyFO.}Ile/l
KH.
KacarejqbHBIE

K OKPY>KHOCTH.

Kacaunmue
OKPY KHOCTeM

XOPJOM.
Yrael MeXay XopaaMHu U
CEeKYyUINMHU

Bnucannubie 1 onucaHHbIE
4eThIPEX
YTOJIbHUKH, UX NPU3HAKHU U
CBOMU-
cTtBa. [Ipumenenue »THX
CBOMCTB

LICHTPaJIbHBIA yI'OJI).
HaxoauTh BOIUCAHHBIE YIJIbL,
OoIMparommecs Ha oJ-

HY AYTY, BBIYMCJATH YIJIbl C TOMOUIBIO
TEOPEMBI O

BIIMCAHHBIX YyTJIaX, TCOPCMbI O
BIITMCAHHOM 4YCTbI-

PEXYTOJIBHUKE, TEOPEMBI O
HEeHTPaJIbLHOM yTJIE.




OpU pEeUICHUN
re€OMEeTPUUECKHUX 3aJ1a4

UcciienoBaThb, B TOM YHCIIE C TIOMOIIBIO
U (POBBIX

(13 1) PECYPCOB, BIIMCAaHHbBIE MW ONHCAHHBIE
YeThIPEX- .
Bsaumnoe pacronoxenue YI'OJIBHUKH, BBIBOJAUTH X CBOUCTBA U
JIBYX IIPU3HAKMU.
OKpYy>XKHOcTeu. Kacanue Mcrmoabp30BaTh DTU CBOMCTBA U
OKPY>KHO- IIPU3HAKM IIPU pe-
CcTeH IEHUU 3a1a4
IHoBTOpeHue, IToBTOpEHME OCHOBHBIX Pemrars 3agauymM Ha NOBTOpPEHUE,
0000- IMOHSITUI U HIJLIIOCTPUPYIO-
mnieHue METOHNO0B KypcoB / U 3 IMUEC CBSI3U MCKIY pPa3IudIHbIMHU
. KJIaCCOB, ~ 4acTsIMH Kypca
3HAHUHI 000011eHue 3HAaHUM
(4 9)

Pe3eps 2 yaca
Hroro70 yacos
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Hasanme OcHOBHOe coaepkaHue Ocnosnbie Bk
pasjeia aep AesITeJIbHOCTH 00YyUaIoIuXcsi
(TeMbI)

Kypca (4mciio

4acoB)

Tpuronomerpusi. | OnipenieneHue DopMyIMPOBATH ONPeAeTeHHU

‘TeopeMbI KOCHHY-

COB U CHHYCOB.

TPUTOHOMETPUIECKUX
HKOUK yrjiaoB or 0Y no
OO

Kocunyc u cuHyC IIpSIMOTO U
Ty[oro

TPUTOHOMETPHUYE-
CKHUX (PYHKIIUN TYTIBIX U HIPSIMBIX
TJIOB.
BIBOJIUTH TEOPEMY KOCHUHYCOB U
TEOPEMY CHUHYCOB

Pemenue rja. l'eopemMa KOCHHYCOB. | (C paauyCOM OIHMCaHHOU OKPYKHOCTH).
TPEyroJb- ?,Q_606—
HHUKOB ?IGHHaH) TE€OpeEMa CUHYCOB | Peliarb TPEyroJbHUKH.
C panu-
(16 1) YCOM OIIMCAaHHOU Pemrars npaxktudeckue 3ajaydu,
OKpy>xxkHOCcTH). Ha- CBOJAIIMECS K Ha-
XOXKIEHUE IJIUH CTOPOH U XOXKJACHUIO PA3JIMYHBIX 3JIEMEHTOB
BEJIMYUH TPEYroJbHUKA
YIJIOB TPEYTrOJIbHHUKOB.
dDopmyiia mIomiaau
TPEYrOJIbHUKA
gyepe3 ABE CTOPOHBI M YI'OJI
MEXIY
HUMHU. Popmyiia IUIoIa nu
YEeThI-
PEXYrojIbHUKA 4€peE3 €T0
JAuaroHaJIu
U YIroJI MEXAY HUMH.
llpakTyeckoe
NIPUMEHEHHUE JOKa-
3aHHBIX TEOpPEM
IIpeobopa3oBanme | [lonsiTue o OcBauBaTb NOHATHE TMPeOOpPa3OBaAHUSI
npeoOpa3soBaHUH I10JI0- mo100usl.
moa00us. ous. HMcceirenoBaTh OTHOIIEHUE JIMHEHHBIX
MeTpuue- AJIEMEHTOB
CKHe COOTBETCTBEHHLIE UT'Yyp IIpU IIpeoOpa3zoBaHUMU I10J00M.
COOTHOILIEHUS AJIEMEHTHI 10J100- axoauTh

B OKPY’KHOCTH
(10 w)

HBIX (PUTYD.

Teopema 0 mpouU3BENTCHUN
OTPE3KOB
XOpI, TeopeMa o
OPOU3BEJICHUU OT-
PE3KOB CEKYyILIUX, Teopema
O KBa-
aTe KacaTeIbHOMU.
PUMEHEHUE B
PELIEHUHU IT€OMETPUYECKUX
3az1a4u

IpUMEpPHI ITOJI00M B OKpPY’KaroIen
JCHUCTBUTECIIb-

HOCTH.

BbIBOAMTH METPUUECKHUE COOTHOIIEHUS
MEXAy OT-

pe3KaMH XOPJ, CeKYIIUX U
KacaTelbHBIX C UCIOJIb-
30BaHUEM BITUCAHHBIX YIJIOB H
HOJOOHBIX TpEY-

TOJILHHUKOB.

Pemiatn TCOMECTPHUYICCKHUEC 3aJa4n U
3aJa4u U3 pc- aJIbHOM KH3HHU C
HCITOJIB30BAHHUECM I'IOI[O6HBIX TpE-
YT'OJIbHHUKOB




BekTop OnpenesneHne BEKTOPOB, Hcnoab30BaTh BEKTOPHI KAK

bI(12 CJIOKE€HUE U PA3HOCTh HarpaBJICHHBIE OTPE3- KU, HCCJIEA0BATH

q) BEKTOPOB, YMHO>KEHUE reoMeTpuYecKuil (rmepemMenieHue) u
BEKTOpa Ha YUCIJIO. (puszmueckuii (cuita) CMBICTBI
Ddu3ndecKum 1 BEKTOPOB.
reOMETPUUCCKUIN CMBICIT 3HaTh onpeeJIeHUus1 CyMMbI U
BEKTOPOB. Pa3sHOCTH BEKTOPOB, YMHOKECHUS
PazjioskeHue BEKTOpa I10 BEKTOpa Ha 4YMCJIO, HCCJIeJ0BATh I'€O-
JIBYM HE- KOJUIMHEAPHBIM METPUYECKUN U (PU3NYECKUIT CMBICIIbI
BekTopaM. Koopau- HaTbl STHUX OIepa- LHH.
BEKTOpA. PemiaTs reoMmeTpuyeckue 3a1adu C
CxansapHOe IIPOU3BEICHUE HCIIOJIb30BAaHU-EM BEKTOPOB.
BEKTO-POB, €ro PackiaaasiBaTh BEKTOP 110 ABYM
MPUMEHEHUE IJIsI HAXOXKIEC- HCKOJUIMHCAPHBIM BCKTOpPAaM.
HUS JJIVH U YTJIOB. HUcnmoas3oBaTh CKaJIsIpHOC
Pemenue 3amayu ¢ OPOU3BEIECHUE BEKTO- POB, BLIBOAMTH
[IOMOIIIBIO BEKTO- POB. €ro0 OCHOBHBIE CBOMCTBA.
HpI/IMeHeHI/Ie BEKTOPOB BoIuucjasaTh CYMMY, Ppa3HOCTb U
JUISL penie- HUs 3aaa4d CKaJISIPHOC IMMPON3-BCACHHUC BCKTOPOB
KUHEMaTUKU U MEXaHU- B KOOpAUHAaTaXx.
K1 IIpyuMeHATH CKaJIsipHOE

IIPOU3BECHUE UL HAXOXK- ICHUS
JUIMH U YTJIOB
JdexapToBbl JlekapTOBBI KOOPAUHATHI OcBauBaTh NOHATHE TIPSIMOYTOJIBHOMU

KOOPIH- HATHI
Ha miockocTH (9

)

TOYEK Ha IIJIOCKOCTH.
YpaBHEHHE NPSIMOM.
YrnoBoi Koad- PUITHESHT,
TAHI'€HC yTJIa HAaKJIOHA,
napajuieiabHbIE U
NEePHEHIUKYJIISIP- HbIC
npsimMbIe.

YpaBHEHUE OKPY>KHOCTH.
Haxoxne-aue koopauHart
TOYEK MEepPEeCceUYEeHUsI
OKPY>KHOCTH U ONPSIMOMU.

CUCTEMBI KO- OPAMHAT, JEKAPTOBBIX
KOOPJAUHAT TOYKH.

BeiBOAMTH ypaBHEHHE NPSIMOU U
OKPYKHOCTU. BbI- 1eIsITh IOJIHBIMI
KBaJApaT JUIsl HAXOXKJICHUS LIEHTPau
paguyca OKpy>KHOCTH O €€
YPaBHEHUIO.

Pemrars 3a1a4m Ha HaXOXK/I€HUE
TOYEK Iepecede-HUsl NIPSIMbIX U
OKPY’KHOCTEM C IIOMOIIBIO METOZA
KOOpJUWHAT.

Meron koopauHAT IIpHU
PELIEHUU TEOMETPUUECKUX
3ajad4.

HMcnonp3oBanne MeTojia
KOOpAUHATB
OpaKTUYECKUX 3ajladyax

Hcnoab3oBaTh CBOKWCTBA yIriIOBOI'O
ko3 pUIMeHTa NPAMON NIPU pEIICHUN
3aj1ad, JJIsL ONpeJICIICHUS
pacCIIOJIOKEHHUS TIPSIMOM.
IpuMeHATH KOOPAWHATHI TIPU
pEIICHUN T€OMETPU- YECKUX U
OpaKTUYSCKUX 3a1ad, JIJIst
MOCTPOCHUSI MATeMATHICCKUX
MOeJIeH peaibHBIX 3aj1a4 («Me-TOJI
KOOPAHHAT).

IMoab30BaTHCS JJII MOCTPOCHUS U
HCCIIeIOBaHUMN ITU(PPOBBIMU

ecypcamH.
HAKOMMTBLCH C UCTOPHUEN pa3BUTHSA
T€OMETPUH

IIpaBuJibHbBIE

MHOI'OYI'OJIbHUKH.

JIMHa
OKPYKHOCTH
U IUI0IUAAb
Kpyra.

Boruucienue

IIpaBunbHbIC
MHOT'OYTOJIbH

UKU,

BBIYHCIICHHUC UX

3jIeMeHTORB. Hucio

| ¥ JUTMHA OKPY>XHOCTH.

Junna ny-

T OKPY>XHOCTH.
Pannarnas mepa

yria.

DopmMyIHpPOBATH ONPEIECICHNUE
MPaBUWIBHBIX MHO-

rOyTrOJIBHUKOB, HAXOAUTH UX
DJICMCHTBI.
1101b30BaThCH IMOHSITHEM
OKPY>KHOCTH,

JUTAHBI

BBEJICHHBIM C TTOMOIIBIO TPAaBMJIBHBIX
MHOTOYTOJIb-
HUKOB, ONIpeAeJsiTh YUCIIO [ | ,JUIUHY

JIyTU U pagu-




ILJ10-

maaen llmomangs Kpyra u €ro AHHYIO MEpy yrija.
3JIEMEHTOB _
(8 v) g:eKTopa U CEerMEHTA). IIpoBoauTh Mmepexoa OT paJuaHHOU
BIYUCIICHUE MEpPHI yIijia K
mwiomane ¢Guryp, rpaayCHOM U HA0OOPOT.
BKJIFOYAIOIMINUX
3JIEMEHTBI Kpyra Omnpenensars oMaab Kpyra.
BpiBoauThL (pOpPMYJIbI (B I'PaalyCHOA U
paauaHHOU B
MEpe) i JUIMH AyT, IUIomanen
CEKTOPOB U Cer-
MEHTOB.
BpraucasaTs miomagd Guryp,
BKJIFOYAIOIUX DJIE-
MCHTBI OKPY>KHOCTHU (KpyTa).
HaxoauTse muromaau B 3aadax
pealbHON XKU3HHU
JBUKeHHS IlonsaTHE O ABUXKEHUU Pa3doupars npumepsl,

IIJIOCKO-CTH

(6w

MJIOCKOCTH.
ITapaniensHblil IEpEHOC,
IMOBOPOT UCUMMETPHUSI.
Ocu U IeHTPBI CUMME-
TPUH.

IIpocreiinine npuMeHEeHUs
B pelle-HUU 3a7a4y

WUTIOCTPUPYIOLINE HOHSITHS
JABUXKEHUSI, HEHTPOB U OCEM
CUMMETPHH.

DopMyIUPOBATH OIPEIACIICHUS
rnapa’suleJIbHOr O I1ie- peHoca, HOBOPOTa U
OCEBOU CUMMETpHU. BBIBOAUTH NX
CBOICTBA, HAXOAUTh HEIOJBUKHbIC
TOYKH.

HaxoauTh LIEHTPBI U OCU CUMMETPUN
npocredmux Guryp.

IIpumeHATH NapauieIbHBIN NepeHOoC
U CUMMeE- TPHIO IIPU PEIIEHUN
reoMeTpUYeCcKUX 3azad (pa3- ouparp
OPUMEDPHI).

Hcnouab3oBarh /Uil IOCTPOECHUS U
HWCCIEeAOBAaHUN U(POBBIE PECYPCHI

IMoBTOpEHME,
0000- meHmne,
CHCTEeMAaTH-

3anus 3HAHMI

(7 )

IToBTOpEHNE OCHOBHBIX
HOHSITUM M METOJIOB KYpCOB
7—9 kjaccos, 0000-1IIeHHE
U cCUCTeMaTHu3alus 3HaHUM.
IIpocreiimme
reoMerpuueckue Gu-rypsl
U UX CBOMCTBA.
N3mepenne

T€OMETPUUYECKUX BEJIUYUH.
TpeyronbHUKH.

ITapannenbHble U
MEPIECHINUKYJIISP-HbIE
npsiMbIE.

OKpy>XKHOCTb U KPYT.
I'eomerpuue-ckue
MOCTPOECHUS. YTIIbI B
OKpY>K- HOCTH.
Brnucannable 1 onMCaHHBIE
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.

OnepupoBaTh NOHATUAMM: PuUrypa,
TOYKa, Ipsi- Masi, yroJ,
MHOI'OYT'OJIbHHUK, pPAaBHOOEIPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJBHHUKH,
MPSIMOYTOJBHBINA TPEYTOJIbHUK,
Me/iMaHa, OMCCEeKTpHca U BbICOTA
TPEyTOJIbHHUKA, TTapajijIeJIorpaMmM,
poMO, IpsiMO- YyTOJIbHUK, KBaJpar,
Tparenus; OKpy>KHOCTb, Kaca-
TeJbHas; PAaBEHCTBO M MoJ100H€e
¢duryp, Tpeyrojib- HUKOB;
NapayIeIbHOCTb U
NEePIEeHTUKYISIPHOCTb NPSAMBIX, YTOJI
MEX/Ty TIPSIMBIMH, CHMMETPHS OT-
HOCUTEJILHO TOUKH U MPSAMOU; JIUHA,
paccTosiHue, BEJIMYUHA yTia,
MJIOIIA b, TIEPUMETD.

Hcnoab3oBaThb GopMy.ibl: IEpuMeETpa
Y TUTOIIAIH MHOTOYTOJIbHUKOB, JUTUHBI
OKPY>KHOCTH M TIJIONIA-




toro 68 yacos

ITpsimast 1 OKpPY>KHOCTb.
YeThIpEXYTOIbHUKH.
BnucanHbIe MOTTUCAaHHBIC
YEeThIPEXYTOJIbHUKH.
Teopema I[Iudaropa u
Hayaja TpU- TOHOMETPHH.
Pemrenne oOmmx Tpe-
YTOJILHUKOB.
ITpaBuibHbIEC
MHOTOYTOJIbHUKU.
IIpeobpazoBanus
MJIOCKOCTH. JIBU->KEHUSI.
ITomo6ue. CummeTpusi.
I[Tnomanes. Beraucienue
mromaneu. I inomanmu
NoA00HBIX QUTYD.
JlekapToBbl KOOPAMHATHI

Ha IIJIO-CKOCTH.
BGKTODBI Ha IINTIOCKOCTH

1 Kpyra, 00bEéMa IpsiMOyTOJIbHOTO
napasuiesaenu- rneaa.

OnepupoBaTh NOHATUIMM:
MPSIMOYTOJIbHASI CUCTE-Ma KOOPJIUHAT,
BEKTOpP; UCMOJIB30BATh OTH IOHS- THS
JIs TIPEICTABJICHUS JaHHBIX U
pelieHust 3a-71a4, B TOM YUCJIE U3
NPYyTruX y4eOHBIX peaMeToB. Pemartnb
3a/1a4M HA NOBTOPEHHUE OCHOBHBIX
HOHS-TUU, WILUTFOCTPALIMIO CBA3EU
MEX/1y pa3JIU4YHbIMHU YacTsIMHU Kypca.
BoiOuparbs MeTOa 1J1s1 pelICHUs

3aa4u.
Pemrarne 3agaum U3 IOBCENHEBHOMU
KU3HU




PAGOYAS MPOI'PAMMA
YYEBHOT'O KYPCA «BEPOATHOCTh U CTATHCTHKA».7(29 KJIACCBI
2.IlosicHUTEILHASA 3aAIIUCKA

LEJIN U3YYEHNWA YYEBHOI'O KYPCA

B coBpemeHHOM 1IH(POBOM MHUPE BEPOSITHOCTh U CTATUCTHKA ITPHU-00pETatoT BCE OOJIBIIYIO
3HAYUMOCTbh, KaK C TOYKH 3PCHUsI IPAKTH- YECKUX MPUIIOKCHHUIN, TaK U UX POJIH B
00pa3oBaHNH, HEOOXOINMOM KaXXKAOMY 4eJIoBeKY. Bo3pacraer uncio npodeccuii, npu
OBJIAJICHUU KOTOPBIMU TpeOyeTcs Xxopolrasi 6a30Bast MOJArOTOBKA B 00JIaCTH BEPOSITHOCTH U
CTAaTHCTHKH, TaKasl IIOJArOTOBKA Ba)KHA JUUTSI IIPO- JOJDKEHHST OOpa30BaHMUs U ISl yCHCIIHOW
npo¢ecCuOHAIILHOU KapbePhl.

Ka)KIILIfI YCJIOBCK IMMOCTOAHHO IMMPUHUMACT PCHICHHUA HAa OCHOBCHUMCIOLIUXCA Y HCI'O JaHHBIX.
A JJIs 00OCHOBAHHOT'O HOPpUHATHUA PC- MICHHUSA B YCIOBUAX HCAOCTATKa WU H30BITKA
nHpopMan HEOO- XOAMMO B TOM YHCJIE XOpOLIO CHOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTAaTUCTUYSCKOE MBIIIICHUE.

MNMeHHO mnOATOMY OCTPO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH Yy OOYYAFOLINXCS
(GYHKUIHOHAIBHYIO T'PaMOTHOCTb, BKIIIOYAKOIIYIO B Cce0sd B KadeCTBE HEOThEMJIICMOU
COCTaBJISIFOIIEH yYMEHHE BOCIPUHHU- MaTh M KPUTHYECKH aHAIW3UPOBATH HWH(QOPMAIHIO,
IPEACTABJIICH- HYIO B pPa3jU4HBIX (opMax, MOHUMATh BEPOSTHOCTHBIH XapaKTep MHOTHX
pc€ajlbHbIX IPOLECCCOB M BaBHCHMOCTeﬁ, IIpOU3BOAUTL IIPO- cTeuniue BCPOATHOCTHBIC
paCLIéTI)I. 3HaKOMCTBO C OCHOBHBIMH IIpUuHOUITaMH C60pa, aHaJIn3a U NpcACTABIICHUA JaHHBIX
U3 pas3nud- HbIX cdep KU3HU OOIIecTBa M TOCyIapCTBa NPHUOOIIAET OOydYaroluX- Cs K
OOIIIECTBEHHBIM HHTepecaMm. M3ydeHHe OCHOB KOMOMHATOPHUKH pa3BUBAET HABBIKH
opraHuzanuu Iriepedopa u 1ojacyéra Yucia Ba- PUAHTOB, B TOM YHCIIC, B MPUKIATHBIX
3aJlayax. 3HAKOMCTBO C OC- HOBaMH Te€OpHH rpadoB co3maéT mareMaTH4ecKui (GpyHIaMEHT
Uit (popMHUpOBaHUST KOMIIETEHIIMK B 0o0OJacTh MH(POPMATUKU M HHUQPPO- BBIX TEXHOJIOTHUH.
[TomMumoO 5TOTO, TIPU U3YYEHUH CTATHUCTHUKH M BE- POSITHOCTH OOOTaIAarOTCs IPEJICTaBICHUS
y4Jalimxcsi O COBPEMEH- HOW KapTHHE MHpa M METOoJlaX €ro HcCCcJIeJoBaHus, (popMUpyeTcs
IIOHUMAaHHUEC POJIM CTATUCTHUKM KaK HCTOYHHKaA COLHUAJIbHO 3HAYUMOM I/IH(bOpMaIII/II/I H
3aKJIQBIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIILIS- HHUSI.

B coorBeTrcTBUM C JaHHBIMH IIEJIIMH B CTPYKType MNOporpaMMmbl y4deOHOro Kypca
«BeposiITHOCTh M CTAaTUCTHUKA» OCHOBHOM IIKOJIBI



BBIJCJICHBl CJIEAYIONIAE COACPKATCIBHO-METOAUYECKUE JIMHUM:
«IIpencraBieHrne OaHHBIX M oONUCATEJIbHAsl CTAaTUCTUKaA»; «BeposiT- HOCTB»; «IJIEMEHTbI
KOMOMHATOpUKN»; «BBenenune B Teoputo rpa- Gom».

Conepxxanue nuHuu «llpencraBieHre AaHHBIX M OIMCATElbHaAsi CTATUCTUKA)» CIIy>KHT
OCHOBOH 1 (QOpMHpPOBaHHsI HaBBIKOB pabo- Tbl ¢ HHPOpPMALMEH: OT 4YTEHUsS U
WHTEpIIpeTaliu nH(popMaluu, NpeACTaBICHHON B TabJaMulax, Ha AuarpaMmax M rpadukax go
cbo- pa, mnpeAcTaBJI€HUsT W aHalu3a JaHHBIX C HWCIIOJb30BAHHEM CTaTHU- CTHYECKUX
XapaKTEepUCTUK CpeJHUuX U pacceuBaHusA. PabGorass ¢ naH- HbeIMH, OOydaroliuecst ydarcs
CUYUTBHIBATh U HWHTEPHPETHUPOBATH JIaH- HbIE€, BBIABUIAaTh, apIyMEHTUPOBAThb U KPUTHKOBAThb
MPOCTEHININE THUMNOTE3bl, Pa3MBIIUISITh HAJ (PakTopamMu, BBI3BIBAIOIIUMHU H3MEH- YUBOCTh, U
OLIEHMBATh UX BIIMSIHUE HAa PAaCCMAaTPUBAEMBbIC BEJIMYN- Hbl U IIPOLIECCHI.

HNuTyuTUBHOE  HIpEenCTaBJI€HHE O  CIy4YalHOM  M3MEHYUBOCTH, HC-  CJIEJOBAaHUE
3aKOHOMEPHOCTEH M TEHIACHLUN CTAaHOBUTCSA MOTHBHUPY- IOIIEH OCHOBOM ISl U3Y4YEHUs
TEOPUH BEPOATHOCTEH. boJsipnioe 3Ha- 4yeHWE 31eCh HMMEIOT MNPAKTUYECKUE 3aJaHus, B
YaCTHOCTH ONBITHIC KJIACCUYECKUMM BEPOSTHOCTHBIMU MOJEISIMU.

ITonsATHE BEpPOSITHOCTH BBOJUTCS KaK Mepa HNpaBAono100us cily- dyailHoro coOsitus. Ilpu
U3y4YEeHUU Kypca oOOydarollMecss 3HAKOMAT- CsI C MPOCTEUIIMMH METOJaMU BBIYUCIICHUS
BEPOSITHOCTEN B CJIy- YalHBIX DJKCHEPUMEHTAaX C PaBHOBO3MOXXHBIMU >SJIE€MEHTApPHBIMU
HCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJISIIOILMMU CTAaBUTHU pelIaTh 00Jiee CIIOXKHbIC
3az1aum. B Kypc BXOsT HayajbHbIE MIPEA-CTABJIEHHUS O CIIyYalHbIX BEJIMYUHAX U UX YUCIOBBIX
XapaKTepUCTHU- KaX.

Taxxke B paMKax »dTOro Kypca OCYIIECTBISAETCS 3HAKOMCTBO OOy- 4Yaromuxcs C
MHOKE€CTBAMH U OCHOBHBIMM OIl€pallUsIMHU HaJl MHO- )KECTBAMH, PACCMaTPUBAIOTCS IIPUMEPHI
NpUMEHEHUs1 IJIs1 pelIeHHusl 3ajlad, a TaK)KE MCIIOJIb30BaHUSI B JIPYIHX MaTeMaTUYEeCKUX
Kypcaxu y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 7—9 xnaccax wusywaercsi Kypc «BeposATHOCTP W CTAaTHUCTHKa», B KOTOPBIA BXOIST
pasnensl: «lIpencraBneHue naHHBIX M ONHMCA- TeEJIbHAs CTAaTUCTUKaA»; «BeposATHOCTB»;
«DJeMeHThl KOMOMHATOPU- KN»; «BBenenue B Teoputo rpadgony.

Ha uzyuyenue naHHoro kypca orBoAUT 1 yueOHBIH Hac B HEAEIIOB TEUEHUE KaXKJIOIro roaa
o0yueHus, Bcero 102 yueGHBIX yaca.



2.COAEP)KAHUE YUEBHOI'O KYPCA (II0 'OJIAM OBYUEHUS)

7 KJacc

IIpencraBienue MaHHBIX B BHJAE TabiuIl, auarpamm, rpa@ukKoB. 3aroJHEHUE TaOJIUILI,
YTEHHUE M IIOCTPOCHHE auarpamMm (CTOJIOHUKO- BbIX (CTOJOYATHIX) U KPYroOBBIX). UTeHHUE
rpauKoOB peajdbHBIX TPO- IecCCOB. M3Biedenue wHOpMaMu W3 JauarpaMm ©W TaOIuIl,
HUCTIOJIb- 30BaHUE U UHTEPIPETAIIUS JITAHHBIX.

OnucarenbHas CTaTUCTUKA: cpeaHee apudmeTudeckoe, MeauaHa, pa3mMax, HauboJbllee u
HaWMEHbIIIee 3HAaYCHUSI Ha0Opa YUCIIOBBIX IaHHBIX. [[puMepsl cirydaiilHO M3MEHYHUBOCTH.

CrnydalHbIi SKCIIEpUMEHT (OMNBIT) U ClIy4daiiHOe coObITHe. BeposT- HocTh u vactoTta. Poib
MaJIOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEP- HBIX COOBITUH B MPUPOJIC U B obliecTBe. MoHeTa
U UrpajibHasi KOCTbB TEOPUU BEPOSITHOCTEH.

I'pa¢, Bepmnna, pebpo. Ctenenb BepinHbl. Yuciio pédep U cymM- MapHasi CTEICHb BEPIINH.
IMpencraBnenue o csazHoctu Tpada. Llernmm u mukiel. [Tyt B rpadax. O06xon rpada (ditsiepoB
nyTth). [IpencraBnenue o6  opueHTupoBanHoM rpade. Pemienne 3amgayd ¢ MOMOIIBIO

rpagos.

8 kmacc

IIpencraBineHue naHHBIX B BUJAE TAaOIMl, AUarpamm, rpagukoB. MHOXKECTBO, 3JIEMEHT
MHOY>KECTBa, MOJMHOXecTBO. Orepanuu HaJl MHOXKECTBaMH: O0ObEeJIMHEHHE, IIEPECeUEeHUE,
nonojsiHeHrue. CBoMcTBa ornepaluii HaJ MHOYXECTBaAMU: EPEMECTUTEIBHOE, COUYE-TaTEJILHOE,
pacrpeieIuTeIbHOE, BKIIIOUeHUs. Vcnosbp30BaHue rpa-(puyeckoro mpeicTaBiIeHUs
MHO>KECTB JJIs1 ONUCAaHUsl peajibHbIX

MPOLIECCOB U SBJICHUM, IPU PELISHUM 3a7a4.

N3mepenune paccerBaHusl AaHHBIX. JlUcriepcuss U CTaHJIAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabOopoB. /luarpamma paccerBaHUsI.

DJieMeHTapHble COObITUA ciiyyaliHoro omnbita. Ciy4daiiHele coObl- TuHs. BepositTHocTH
coObITHiIl. ONBITHI C PAaBHOBO3MOXHBIMHU 3JIEMEH- TapPHBIMU COOBITHUsIMU. CiyuyaliHBIN BBIOOD.
CBsI3p MEXJly MajoOBe- POSATHBIMH M TPAKTUYECKHU JTOCTOBEPHBIMHU COOBITHUSIMH B NHPHUPOJE,
oOl11ecTBe U HayKe.

JepeBo. CBolicTBa 1€pEBHEB: €IMHCTBEHHOCTD Iy TH, CYIIIECTBOBAa-HUE BUCSYEH BEPILIUHBI,
CBsI3b MEXXJy YHUCJIOM BEpIIMH M uuciaompéoep. [IpaBuio ymHoxxenus. Pemenne 3anau ¢
nomouibio rpados.IIporuBononoxkusie coobiTus. Juarpamma Dinepa. OO6benuHe- HUE U
nepeceuenrne coObiTuii. HecoBMecTHbIE cOObITUSI. DOPMYIACIOKEHUS BEPOSITHOCTEM.
YcinoBHast BeposSITHOCTh. [IpaBuiio ymHo-



)kenusi. HeszaBucumbie coObiTHs. IlpencraBieHue »>KCOEepUMEHTAB BHUC JiepeBa. Perenue
3aJlady Ha HAXO0XJIEHUE BEPOSATHOCTEM C MO- MOLIBIO JA€peBa CIIydaHOTO SKCIIEPUMEHTA,
auarpamMm ODusepa.

9 kJacc

IIpencraBienue JaHHBIX B BHUJIEC TaOIHUI, AHArpaMm, rpauKoOB, MHTEPIPETALUs JTaHHbBIX.
YreHne u mocTpoeHue TalJIHIl, TuarpaMm, rpauKkoB MO pealbHBIM JITAHHBIM.

ITepecTtanoBku u (dakropuan. Coderanusi u 4ducio coderaHuil. TpeyronpHuk Ilackais.
Pemienue 3agay ¢ UCrionb30BaHUEM KOMOH- HATOPUKH.

I'eomeTpuueckas BepossTHOCTh. CirydaiiHbIii BEIOOP TOYKH W3 (U- TYpPhI HA IIOCKOCTH, U3
OTpE3Ka U U3 JAYTU OKPY>KHOCTH.

HcnweiTanue. Ycnex u Heyaada. Cepusi UCbITAHUU J10 NepBoro ycnexa. Cepusi UCIIbITAHUN
bepnynnu. BepositHocTu cOOBITUH B ce- puM UcnbITaHUNH bepHyiuu.

Cny4yaliHasi BEJIMUMHA U pacOpeae€eHUE BEPOSITHOCTEH. MaremMa- TUYEeCKOEe OXHUIAHUE U
aucniepcusi. [IpuMepbl MaTeMaTHYECKOTO OKUIAAHUSA KAK TEOPETUYECKOIO CPEAHETO 3HAYCHUS
BEJIMYUHBI. MaTeMaTHYeCKOEe OXXUJAHNUE U JUCTIEPCHUs CIIydYallHOUW BEJIMYHUHBI
«YHCJIO YCIIEXOB B CEPHUH HUCIIBITAHUN bepHyym».

I[Tousitne o 3akoHe OoJbIIUX 4uceld. M3MepeHHne BEepOsSTHOCTEH C IMTOMOMIBIO YacToT. Ponb
U 3HAUCHHE 3aKOHA OOJIBIIINX YUCE B IIPUPOJIC U OOIIIECTBE.

IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHl OCBOEHUS ITPUMEPHOU PABOYEN ITPOI'PAMMEBI
KYPCA (I10 TOIAM OBYYEHU )

IIpenmeTHbIe pe3ysibTaThl OCBOEHUS Kypca «BepossTHOCTh U cTa- TUCTUKa» B 7—9 Kilaccax
XapaKTEePU3YIOTCS CIEAYIOUINMHA YMEHU- SIMHU.

7 Kiacc

6 Yurate uHpOpMaIHio, NPEJCTaBICHHYIO B TaOJIWIax, Ha Jua- rpaMMax; OpPeJICTaBIATH
JaHHBbIE B BUJE TAOJHI], CTPOUTH JAHa- rpaMMbl (CTOJIOUKOBBIE (CTOJ0YATHIE) U KPYTOBBIC)
IO MacCUBaM 3Ha4Y€HUMH.

6 OnuceiBaTh M HHTEPIIPETHUPOBATH peEajbHbIC YHMCIIOBBIE [JAaHHBIE, IPEJICTABJICHHbIE B
TabiuIlax, Ha guarpammax, rpadukax.

6 UHcmonp30BaTh Ui ONHMCAHUS JIAHHBIX CTATUCTUYECKHE XapaKTe- PHCTHUKH: CpEIaHEe
apudmMeTHYeCcKoe, MearuaHa, HauOoJIbIIIee U HAaUMEHBIIIEe 3HAYEHUs, pa3Max.



6 HMmetp mipescTaBICHHUE O CIy4allHOM HW3MEHYHMBOCTH Ha MpUMEpax IIeH, (PU3UIESCKUX
BCJIMYMH, AHTPOMNOMCTPHUYCCKUX JAaHHBIX; HWMCTb TIIPCACTABJICHUC O CTATUCTHUYCCKOM
YCTOUYUBOCTH.

8 kiacc

6 UsBnekatb U mnpeoOpa3oBhIBaTh HHGOpPMAIMIO, MOPEJCTABICHHYIO B BHJE TaOIuIl,
JmarpaMM, rpaukoB; IIPEICTaBIISITh JaHHBIE B BUAE TAaOJIHL, AUarpamMm, rpauKoB.

6 OnuceIBaTh JaHHBIE C MMOMOMIBIO CTATUCTHYECKUX MOKa3aTeJIei: CpeIHUX 3HAUCHUH U
Mep pacceuBaHusl (pa3Max, JAUCIIEPCUsI U CTAaHIaPTHOE OTKJIOHEHHE).

6 HaxomuThp 4YacTOThl YHMCIOBBIX 3HAUEHUH UM YaCTOThl COOBITHI, B TOM YHCIIE MO
pe3yJibTaTaM U3MEPCHUUN U HaOJIIOCHUH.

6 HaxoauTh BEpOSITHOCTU CIIydalHBIX COOBITUH B ONbITax, 3Hasi Be- POSTHOCTHU
DJIEMEHTapHBIX  COOBITHUH, B TOM  4YHCIE B onpITax C PaBHOBO3MO>XHBIMH
DJIEMEHTAPHBIMU COOBITHUSIMU.

6 Hcnonp3oBaTh rpauyecKue MOJIEIH: AEPEBO CIIyYaWHOTO 3KCIIe- PUMEHTA, JHarpamMmbl
Diinepa, yucaoBas npsimasi.

6 OmnepupoBaTh NOHSTHSIMH: MHOECTBO, IMOJIMHOECTBO; BBINIOJI- HSTh OIl€palluyd HaJ
MHO>XXE€CTBaMHU: OOBEIMHEHUE, T[epeceueHue, JOIOJHEHHUE, IIePEUUCIISITh DIEMEHTHI
MHOYKECTB; IIPUMEHSITh CBOMCTBAa MHOYXECTB.

6 UWcnomnp3oBaTh rpaduyecKoe IMPEACTaBICHHE MHOXECTB M CBSA3CH MEXIy HHUMH s
ONMHCaHUs MPOILIECCOB U SIBJICHUH, B TOM YHWCIJIC NPU PEHICHUH 3a7a4d U3 APYTruX Y4eOHBIX
pPEeIMETOB U KYpPCOB.

9 kiacc

6 H3Bnekatp W mnpeoOpa3oBbIBaTh HWHMOpPMAIUIO, NPEACTABICHHYIO B Pa3IMYHBIX
WCTOYHHKAX B BHJE TAaOIMI, AuarpaMm, rpauKoB; OIPEeACTaBISATh JaHHBIE B BHJIE TaOIUIL,
auarpaMm, rpaduKoB.

6 Pemratep 3agayu OpraHM30BaHHBIM IIEPEOOPOM BApHUAHTOB, a TaK- )K€ C HCIOJIL30BaHUEM
KOMOWHATOPHBIX MPABWJI U METOJIOB.

6 Hcnonp30BaTh OMHUCATEIIbHBIE XapPaKTEPUCTHUKH JIJIsi MAaCCUBOB YHCIIOBBIX JIAHHBIX, B
TOM 4YHCJI€ CpeIHUE 3HAUEHUSI U MEPbI pac-CEUBaHMsL.

6 HaxomuTh dYacTOTBl 3HAUYEHHWH W YacCTOTHBl COOBITHS, B TOM YHCJE TMOJB3YSICh
pe3yJibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HaOII01e- HUM.

6 HaxonuTe BEpPOSITHOCTH CIy4YalHBIX COOBITMM B HM3YYEHHBIX OIIbI- TaX, B TOM YHCJE B
ONbITaX C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBI- MH COOBITHSIMH, B CEPHUSIX HCIBITAHUH 110
IIEPBOro ycrnexa, B ce- pusIx HCHOBITaHUN bepnynn






4 TEMATHYECKOE IIJTAHUPOBAHUE
YYEBHOT'O KYPCA(IIO I'OJAM

OBYUYEHUS)

7 xnacc (He menee 34 4)

VYcToii-uuBOCTh MEeJIUaHBbI.
IIpakTuueckas padorta
«CpenHue3HaUYCHUS.
Hawnbonwinee u
HauMeHbIlee 3Haye- HUs
qHCII0BOro Habopa. Pazmax

HasBanmne
paszeJia OcHOBHoOe cofiep:kaHue XapakTepucTHKa JesITeJbHOCTH
(TemMbI) o0yyaromuxcst
(4mcio
4acoB)
IIpencraBienue IIpencrasienue nanHbpiX B | OcBauBaTh CHOCOOBI IIPEACTABICHUS
JAHHBIX TadIN- Hax. | CTaTUCTUYE- CKHUX JAaHHBIX U YHUCIOBBIX
(7 4) IIpakTnueckue MAacCHMBOB C TIIOMOIIBIO TaOIuL H
BBIYHCIICHUS no | auarpamm c HUCHOJIb30BAHUEM
TaOJIUYHBIM JIJAaHHBIM. | aKTyalJlb- HBIX ¢ BaXXHBIX JaHHBIX
N3zBneue- HUE u | (memorpaduueckue JaH- HBIC,
UHTEpHpeTaus IIPOU3BOJCTBO  IIPOMBIIIJIEHHON U
TAOJIUYHBIX JIAaHHBIX. | CEJIbCKOXO- 35IMCTBEHHOM HPOIYyKIIUH,
IIpakTnueckasi padora OOLIeCTBEHHbIE W  HOpU-  POJHBIE
«Tabaunuen. SIBIICHHS).
I'padpmraeckoe HN3yuatsn MeTOIbI paboThI c
HPCACTABJICHUC JTaH- HBIX B | 1a0nuyHBIMH ¥ Tpadu- UECKHUMHU
BH/IC KPYTOBBIX, CTOJIOUKO- HpENCTaBICHUSIMHA JAHHBIX C
BBIX (CTONGUATEIX) | [OMOLIBIO mU(ppPOBBIX PECYypcoOB B
amarpamm.  YTe- HHME U | xoje NpaKTHYECKUX paboT
OCTPOECHUE JarpamMm.
I1pn- MEpBbI
JneMorpagHuyecKux
auarpamm. IIpakTuueckas
padoTta «/luarpam- MbD»
OnucarejbHasi YucnoBble HaOOPBI. OcBauBarthb MOHSATHSA: YHUCIIOBOM
CTATHCTHKA Cpennee apud-mMeTudeckoe.| Habop, Mepa LIeH- TpaJIbHOM
(8 1) Meanana 4uciI0BOTO Habopa.| TeHJIEHUMH (Mepa ILieHTpa), B TOM

yuciae cpeaHee — apudmMeTrHyeckoe,
MeuaHa.

OnuceiBaTh CTAaTUCTUYECKHUE NAHHBIC
C IIOMOIIBIO CpeHero
apupmMeTuIecKoro u Me€JIaHBbl.
Penrates 3amaun.

HN3yyarTs cBOMCTBA CpPEIHUX, B TOM
qyuciae C ITIOMO- b0 HU(PPOBBIX
pecCypcoB, B XOA€ MNPAKTHYECKHUX
paboT.




Ilpooonsicenue

Ha3Banue
pasziena OcHoBHOE coaep:kaHue XapakTepucTHKa J1eSiTeJIbHOCTH
(TembI) o0yyaromuxcst
(4ucio
4aCcoB)
OcBauBaTh NOHSATHSA: HaUOOJIbIIEE U
HavMEHbIIee 3HA4YCHHUS  YUCIOBOIO
MaccuBa, pa3zMax.
Pemiats 3amaum Ha BBIOOp criocoOa
OMHCAHUSA JIaH- HBIX B COOTBETCTBUU C
ONpUpPOAON JaHHBIX W IIEeJsl- MU
HCCJIEI0BAHMS
Cayuaiinas Cny4aiiHasi W3MEHYHBOCTH | OcBamBaTh NOHSITHA: qacToTa
H3MEH-4YMBOCTD (mpume- psel). Yacrora | 3HaYEHHUM B MaccuBe  JAaHHBIX,
(6 w) 3HAYEHHWH B  MAacCCHMBE | IpyNOUpPOBKa JIAHHBIX, TUCTOTpaMMa.
JIaHHBIX. I'pynmupoBka. | Crpouts u aHAJIU3MPOBATH
I'mcrorpam-Msl. TUCTOTPaMMBI, noaou- parTb
ITpakTnueckas pabGora | MOAXOISIIUK IIAr TPYIIIUPOBKH.
«Cnyuaiinas OcBauBartb rpadguyeckue
U3MEHUYHUBOCTb» pE/ICTaBJICHUS pa3HbBIX BHUJIOB
CIIy4yallHOWl HW3MEHYMBOCTH, B TOM
4ycjie C  OOMOIIBI0  MU(POBBIX
pecypcoB, B XOA€ MNOpaKTU4Ye- CKOU
paboThI
Beenenue B I'pad, Bepmmna, pedOpo. | OcBauBaTh NOHATHA: rpad,
Teopuiorpagos IIpencras- nenue 3aauu ¢ | BepmuHa rpada, pe- Opo rpada,
(4 ‘5 nomMoiIpio rpada. CteneHb | CTENEHb (BaJEHTHOCTb  BEPIIUHBI),

(BaJICHTHOCTH) BEPIIHUHBI.
Yucno p€dep u cymmapHast
creneHp BepmuH. llens n
unuki. Ilyte B rpa- de.

IIpencraBnenune o
cBsi3HOCTU Tpada. OO6xon
rpada (PHJIEPOB IIyTh).
IIpencraBnenue 00
OpPUEHTH- pOBaHHBIX
rpadax

LENb U UK.
OcBauBaTh NOHATHA: NYTh B rpade,
SUIIEpOB MmyTh, ob6x0/1 rpada,
OpPHUEHTHUPOBAHHBIN rpad.

Pemiars 3aga4M Ha NOOHUCK CYMMBI
cTerneHel Bep- mIMUH rpada, Ha MOUCK
obxoma rpada, Ha TOUCK MyTeH B
OPHUEHTHPOBAHHBIX I'padax.
OcBaunBatb €nocoObI IIPEICTABICHUS
3aJ1a4 U3 Kyp-ca ajareopbl, T€OMETPUH,
TEOPUU BEPOSITHOCTEMN, IPYyTrux
MpeIMETOB € IIOMOIIBIO  TpadoB
(KapThl,




CXEMBI, DIICKTPUYECCKHE IICTIH,
(¢ yHKIITMOHATIBLHBIE COOTBETCTBHS ) HA
opumMepax

BepositHOCTB M
4ya-CcToTa
CJIy4aiiHOT 0

COOLITHSA
(4 9)

Cny4dalHbIH1 OMBIT u
ciydaliHOe coObITHE.
BeposaTHOCTP M wYacTOTa
COOBITHSL. Ponb
MaJIOBEPOSITHBIX u
OpaKTUYECKU

JOCTOBEPHBIX COOBI- THH
B IIPUPOJIC U B OOIIECTBE.

OcBauBaTb NOHATHS:  CIy4YalHBIN
ONBIT M Cilydali- Hoe coObITHE,
MaJIOBEPOSATHOE W NPAKTHUYECKU J10-
CTOBEPHOE COOBITHE.

H3yuarts 3HAa4YUMOCTb
MaJIOBEPOATHBIX COOBITHI B IIpUPOIE
U oOlIecCTBE Ha Ba)XXHBIX MNpUMeEpax
(aBa- pumn, HecYacTHbIE cJyd4awu,

Mo- HeTa W wurpajibHas | 3allUTa NEPCOHAILHOU MHGOpMAaLIVH,
KOCTb B Teopuu | IEpeaada JaHHbIX).
BEPOSTHOCTEH. H3yuyartb ponb KJIACCUYECKHUX
ITpakTnueckas paGora | BEPOATHOCTHBIX MO- JACieh (MOHeTa,
«YacTtoTa BBIMTAJCHUSI | UI'PaJIbHasi KOCTb) B TEOPUU BEpO-
opJiia» STHOCTEN.
Habuaopate u  M3y4YaTb  4acTOTy
coOBITUH B po- CTBIX
DKCIIEpUMEHTAaX, B TOM 4YHCJIE C
IMOMOIIBIO IIM(MPOBBIX PECYpPCOB, B
XO0JI€ NPAaKTUYECKON paboThl
O0oOmenne, kon- | IIpencrasnenue nanHeix. | IloBTOpaTh H3y4YCHHOE 51
TPOJIb Omnuca- TEJIbHASI | BBICTPAMBATB CUCTEMY 3HAHUIA.
(54) cratucTuka. BepositHocTh | Pemares 3amadym Ha npeacTraBlICHUE U

CIIy4yaliHOro COOBITHS

OIIMCaHHC
HNU3YYCHHBIX

JJAaHHBIX C  IIOMOIIbBIO

XapaKTEPUCTHUK.
OOcyskpaTe npuMepbl  CIIy4YalHbIX
COOBITHH, Majgo-  BEpPOSITHBIX U
MNPAaKTUYECKU JOCTOBEPHBIX ClIydai-
HBIX COOBITHM, UX POJU B IPHUPOJE U
JKA3HHU Y€J10- BEKa




8 kuacc (He menee 34 )

Ha3Banmue
pasiena OcHoBHOE coaep:kaHue XapakTepucTHKa AeSTeJbHOCTH
(Tembl) o0yuyamuxcst
(umciio
4acoB)
IHoBTOpEHue IIpencraBnenue nanubix. | [loBTOPATH U3Y4YECHHOE u
Klpca7 KJjacca Onuca- TeJIbHAsE | BBICTPAMBATh CUCTEMY 3HAHUU.
(4 v) CTaTUCTHKA. Cnyuaiinas | Pemiarp 3aga4y Ha IpeaCTaBICHUE U
U3MEHYUBOCTh. CpeaHue | ONMCAaHME  JAHHBIX C  IIOMOLIBIO
YHUCIIOBOTO HAOOpa. W3YYEHHBIX XapakTepuctuk. Pemarsb
Crnyuyalinbie COOBITHsI. | 3aJa4H Ha npeacTaBJICHUE
BepositHocTH M 4acTOThI. | TPYNNUPOBAH- HBIX  JaHHBIX u
Kinaccuueckue MOJIEJIM | ONMCAaHUE CIIydalHOW HW3MEHYMUBO-
TEeopHUu BEPOSITHOCTEM: | CTH.
MOHETa W wurpajdbHas | Pemiarb, 3aja4yM Ha  ONpEIEIIEHUE
KOCTb YacTOThl  Cjly4yaili- HBIX COOBITHIA,
o0cyXaeHrne MpPUMEPOB CIyYaWHBIX
COOBITHI, MaJIOBEPOSITHBIX U
OpaKTUYECKU JIOCTO- BEPHBIX
CIIy4alHBIX COOBITHH, HUX PpOJIH B
OPUPOJIE U KU3ZHHU YEJIOBEKA
OnucarejbHas Otknonenusi. Jucnepcuss | OcBaMBaTh MNOHATHA: JIUCIEPCUS U
CTa- THCTHKA. | YHUCIOBO- ro Habopa. | cTaHgapTHOE OTKJIOHEHHUE,
PaccenBa- nue | CrapmapTHOE OTKJIOHE- | MCIOJIb30BaTh 3TU XapaKTECPUCTUKH
AAHHBIX HUE 4YHCJIOBOro Habopa. | AJs OITMCaHUsI paccenBaHus
(4 ) Juarpam-mMbl pacceuBaHusl | JaHHBIX.
BbiaBurath rumnore3bl 00 OTCYTCTBHUU
WM HaJIW- UMM CBSI3U MO AuarpaMmam
paccerBaHUsl.
Crpourth guarpamMmbl pacceuBaHUs
N0 HMEIIIUM- CsI JaHHbIM, B TOM
4HCJIE C TOMOUIBIO KOMIIbIOTEpPA
MHo:xecTB MHoxecTBoO, OcBauBaTh NOHATHA: MHOXECTBO,
a(4 q) NOJMHOKECTBO. Orre- | DJIEMEHT MHOE-CTBa, MOJAMHOXECTBO.
paluyu HajJ MHOXECTBaMU: | BBINOJIHATHL omepamuu Hal
o0benu- HEHHE, | MHOXECTBAMM: 00be-/IMHEHUE,
IepeceyeHue, JIOMOJIHE- | IE€pEeceYeHue, JONOJIHEHUE.
HUE.




CaoiicTBa omnepanuii Hal

HUcnmoap30BaThL CBOMCTBA:

MHO€e- CTBaMU: | NEPEMECTUTEIBHOE, CO-UETATEIBHOE,
epEeMECTUTEIbHOE, CcO4Ye- | PacHpelCIIMTENbHOE, BKIIOYECHU.
TaTeJabHOE, Hcnoab3oBaTh rpadudeckoe
pacrpenenuTebHoe, NPEICTABICHUE MHO-KECTB IIPU
BKJIFOUCHHUS. ONMCAaHUN PEAJIbHBIX IIPOLIECCOB U SIB-
I'papuueckoe JICHUH, IPU pELICHUM 3aha4d W3
MpeaCTABIICHUE MHO- | APYTHX y4YE€OHBIXIIPEIMETOB U KypCOB
JKECTB
BepositHo OnementapHbie  coObITHA. | OcBauBaTh NOHATHA. >3JIEMEHTAPHOE
CTh Cnydaii- HbIe COOBITHS. | COOBITHE, CIIy- 4ailHO€ COOBITHE Kak
CaIy4aiHOr bnaronpusTcTByro-  mmMe | COBOKYIHOCTH Oyaronpust-
0 coObITHS BJIEMEHTApPHBIC  COOBITHSA. | CTBYIOIIMX JJIEMEHTAPHBIX COOBITHUIA,
(6 1) Bepo- sTHOCTH COOBITHII. | PABHOBO3- MOXHBIE  DJIEMEHTapHbIE
OnbITBI c paBHO- | COOBITHSL.
BO3MOYKHBIMU Pemiare 3agmaum Ha  BbIYMCIICHHE
3JI€EMEHTAPHBIMU BEPOATHOCTEH co- ObITHI 110
coObITusiMU.  Ciy4daiiHblii | BEPOSTHOCTSIM B3JIEMEHTapHBIX
BBIOOD. COOBITUH CIIy4aliHOTO OIBITA.
IpakTuueckas paGora | Pemare 3agaym Ha  BBIYUCIICHHE
«OnBITBI Cc | BEpOSITHOCTEH CO- OBITUIl B OIBITaX C
PaBHOBO3MOKHBIMU PaBHOBO3MOXXHBIMH 3JIEMEHTap- HBIMU
3JIEMEHTApPHBI- MU CO6I>ITI/I}IMI/I, B TOM 4YHMCJIC C ITOMOIIIBIO
COOBITHSIMH KOM- IBIOTEPA.

[IpoBoauTs W WH3y4YaTh ONBITHI C
PaBHOBO3MOYKHBI- MU 3JICMEHTAPHBIMU
COOBITHSIMH (C HCIIOJIB30BaHU- €M

MOHET, WIpajdbHBIX KOCTEH, IPYyTHX
Mozaenel) B XOJie  HOPAaKTHUYECKOU
paboThI

BBenenue B
Teopuro rpagos
4 qI;

JepeBo. CroiicTBa nepeBa:
CAUH- CTBCHHOCTH IIyTH,
CYLIECTBOBAHUE  BUCSIYEH
BCPUINHBI, CBsI3b MCKIY
YHCJIOM BEPIIUH U YHUCIOM
péodep. IIpasuiio
YMHOXKCHUSL

OcBauBaTh NOHATHSA: JIEPEBO Kak rpad
0e3 IuKJa, BUCs4Yas BeplInHa (JIUCT),
BETBb JIEpEBa, MyTh B ACPEBE, TUAMETP
JiepeBa.

H3yuyars cBoiicTBAa JiepeBa:
CYLIECTBOBAaHHE BHCS- Y€l BEPIIMUHBI,
€IUHCTBEHHOCTH ITyTH MEXY IBY- MS
BEpIIMHAMH, CBSI3b MEXJy YHUCIOM
BEPILIMH U YHUCIOM pEOGEp.




Ilpooonsicenue

Ha3Banue
pasnesa OcHoBHoOe cojep:kaHue XapakTepucTHKA J1esITeJbHOCTH
(Tembl) o0yuyamuxcst
(qucio
4aCcoB)
Pemiate 3agaum  Ha TIOMCK |
IIepeYrcIeHue TIIyTeld B JepeBe,
OomnpencIiCHUe 4YHCJia BEPUIMH HIHA
pE€6ep B 1nepeBe, 00Xo; OWHAPHOTO
JiepeBa, B TOM YHUCJIE C NPUMEHECHHEM
npaBuIa YMHOXKEHUS
Cayuaiinbie ITpoTHUBOIIOIIOKHOE OcBauBaTthb MOHSATHS: B3aMMHO
COOBITHSA coObpiTe. Jlma- rpamMma | ODPOTUBOIIOJIOKHBIC COOBITHSI,
(8 w) Oiiepa. OObeIUMHEHHE U | OIEpalvy HaJ COOBITHSIMHU, OOBEIUHE-

nepeceyeHue COOBITHIA.
HecoBmecT- HbIE COOBITHUS.
dopmyna CJIOKEHMUS
BeposAsTHOcTeU.  lIpaBuio
YMHOXe- HUSA
BEPOSITHOCTEH. Y CIIOBHAsA
BEpO- SITHOCTb.
He3aBucumbie COOBITHSI.
IIpencrasienue

CIIy4alHOTr o 3KCHe-

puUMCHTAa B BUJAC ACPCBa

HHE W  IIepeceyeHue  COOBITHIA,
auarpamMmma Diinepa (Ditnepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIC
COOBITHSL.

H3yuars TeopeMbl O BEPOSATHOCTH
00beIMHEHUS IBYX COOBITUH ((hOpMYIIbI
CIJIOKEHUSI BEPOSITHO- CTEil).

Pemiars 3agaum, B TOM YHCIE
TEKCTOBBIE 3aJlaud Ha ONpEJICJICHUE
BEpPOSITHOCTEN o0BeTMHEHUS u
MepecedeHus] COOBITHU C TTOMOIIBIO
4HCJIOBOM  Opsi- MOM, AuarpaMmm
Diinepa, ¢GOpPMYJIBI  CIOXKCHUS Be-
POSAATHOCTEM.

OcBauBaTthb MOHSTHS: MIPaBUIIO
YMHOCHHUST BEpO- ATHOCTESH, yCIIOBHAs
BCPOSITHOCTh, HE3aBUCHUMBIC COOBITHUS
JAE€PEBO CIIYYAUHOTO OIIbITA.

H3yuars cBoiictBa (ompezesneHus)
HE3aBHCHUMBIX COOBITUH.

Pemiats 3amaum Ha omnpenereHUe U
HCIIOJIb30BaHUE HE3aBHUCHUMBIX
COOBITHIA.




Pemiarn 3ada4u Ha TIOUCK
BEPOSITHOCTEM, B TOM qUcJIie
YCJIOBHBIX, C MCIIOJIb30BAHUEM JIEpEBA
CJIy- 4aliHOI'O0 ONbITa

O0o0IIeHNEe IlpencraBienue  JaHHBIX. IloBTOPSATH U3YYCHHOC U BBHICTPAUBATH
, Z(OHTpOJIL Ormnuca- TEJIbHAS ggg;%“%y
1 cratucTuka. I'padsr. {Bepo— Pemiath 3aa4M Ha IpPEJICTaBICHUE U
ATHOCTD CIy4auHOTIO | orycaHuMe  JAHHBIX € [OMOIIBIO
COObITHs. ~ Djie-  MEHTBI | p3yyeHHBIX XapaKTEpHCTHK. PemaTk
KOMOUHATOPHKH 3a/1a4M C IpUMEHEHUEM TpadoB.

Pemiate 3agaum Ha  HaxXOXJICHHUE
BEPOSITHOCTU CJIy- YalHOro COOBITHUS
0 BEPOSITHOCTSIM DJJIEMEHTap- HBIX
COOBITHI, B TOM YHCIIE B OIIBITaX C
paBHOBO3- MO>XHBIMU
DJIIEMEHTAPHBIMHA COOBITHUSIMHU.
Pemiate 3agaum  Ha HaXOXJICHUEC
BEPOSITHOCTEN o0BbenIMHEHUS u
rnepeceyeHus COObITHI, B TOM YHC- JIe
HE3aBUCHUMBIX, C HCIHOJb30BAaHHUEM
rpadUYEeCKUX  OpeICTaBICHUMN u
JiepeBa CIIy4ailHOTO OIIBITA.

Pemiate 3agauym Ha TICPCUYHCIICHUC
KOMOUWHaNu (4ucia MnepecTaHOBOK,
4qycjia COYEeTaHUM), Ha Ha- XOXJCHHE

BEPOSATHOCTEN COOBITH C
IIPUMEHEHHUEM KOMOUHATOPUKHU, B TOM
qucie c HCIOJIb30BAHUEM

TPCYTrOJIbHHUKA ITackamns




9 knacc (He meHee 34 )

HezaBucumocTs COObITUI

Ha3Banmue
pasaeia OcHOBHOe coaepkaHue XapakTepucTUKA 1eATeJIbHOCTH
(TembI) o0y4yaromuxcs
(umciio
4acoB)
MoBTopenne Ipe/cTaBleHHe  NAHHBIX. IToBTOPATH U3YYECHHOE W BHICTPAUBATH
i cucreMy
E?'[l)lgaS KJjacca Omnuca TCJIbHAS | syyaprd
CTaTUCTHKA. Omnepatvv | pemars 3a/la4yM Ha IIPEJICTAaBJICHUE U
HaJl COOBITUAMM.

OIMMCaHUEC JaHHBIX.

Pemiats 3agaum Ha HaXOXJICHHUEC
BEPOSITHOCTEH O0BETMHCHUS u
repecedeHusi COObITUI, B TOM YHC- JIe
HE3aBHUCHUMBIX, C HCHOJIb30BAaHUEM
rpaguyeckux  TIpe/ICTaBJICHUMN u
JiepeBa CIIy4ailHOTO OITbITA.

Pemiats 3ajaum Ha TIepeYHCIICHUE
KOMOWHAaIMK (9ucia IIepPeCTaHOBOK,
4yucja COYE€TaHWUM), Ha Ha- XOXKJICHUE

BEPOATHOCTEM COOBITHI C
NPUMEHCHUEM KOMOMHATOPUKH, B TOM
quCIIe C HCII0JIb30BAHUEM

TPCYTOJIbHHUKA ITackamns

DJIeMEeHThI

KOMOM- HATOPUKH
(49

Komb6uHnaTtopHoe mnpaBuiIo
YMHOXe- HUSL.
IlepecTaHnoBKH.
®dakropunan. CoderaHuss u
4HCJIO COYETaHUU.
TpeyroanbHuK ITackais.
IIpakTuue- ckas pabora
«Bpruucienue BEPOSIT-
HOCTEH C MCIOJIb30BAHUEM
KOMOU- HAaTOPHBIX
bynKIMI DJIEKTPOHHBIX
TaOJIHUID»

OcBauBaTh TMOHSITHSA
KOMOHWHATOPHOE MTPAaBUII0O YMHOKCHHSI,
yIHOpsJIOYCHHasl 1apa, Tpohka o0b-
€KTOB, IIEpECTaHOBKa, (aKTOpHUa
qucIa, codeTra- HUE, YHCIIO
codeTaHWM, TpeyroiabHUK [lackais.

Pemiars 3agaum Ha mnepevyHCICHUE
YHOPSIIOYCHHBIX nap, TPOEK,
MIEPEUYNCICHUE TIEPECTAaHOBOK M COYe-
TaHUU AJIEMEHTOB pa3sIuIHBIX
MHOKECTB.

Pemiars, 3amaum Ha TIpUMEHEHHE
qucia coueTaHUM B anrebpe
(cokpaméHHoe yMHOXXEHUEe, OHHOM
Hpro-TOHA).




Pemiath, npuMeHssi KOMOMHATOPUKY,
3a1a4u Ha BBIYHUCIICHUE
BEPOSITHOCTEM, B TOM YHCJIE C IIOMO-
IBIO JJICKTPOHHBIX TabJIUII B XOnOe
OPaKTUIECKON padOTHI

I'eomerpuuecka I'eomeTpuueckas OcBauBarb NMOHSITHE TI€OMETPUYECKOM
sl BEPOATHOCTD BEPOSATHOCTD. Cny- | BepostHOCcTH. Pemiars 3agadyM Ha
(4 'S qaliHBIM BBHIOOP TOYKH W3 | HAXOXKJIECHHUE BEPOSITHOCTEU B OIIBITAX,
(urypsl Ha ILIOCKOCTH, U3 | ONPEJACTABUMBIX KakK BbIOOp TOYEK U3
OTpEe3Ka, U3 JIyTHU | MHO- TOYrOJdbHHKa, Kpyra, OTpe3Ka
OKPY>KHOCTH WIN OYT'M OKPY>KHO- CTH, YMCJIOBOIO
IIPOMEXKYTKA
HcnbiTan HUcnbitanue. VYcnex wu | OcBauBarb NOHATHUSA.  HUCIBbITAHUE,
usl Hey/Jada. Ce- pusi | 2JIEMEHTapHOE COOBITHME B HCIIBITAHUU
bepnyan WCOBITAHUNH J0 T1iepBoro | (ycmex u Heyjaua), Cepusl UCIBITaHUM,
u (6 ) ycnexa. HcnpiTanuss | HacTyIUIEHHE IIEpBOTo ycrexa (Heyna-
Bepnyiumi. BeposiTHO- CTH | 4H), C€pUsl UCIIbITaHUN bepHyin.
CcOOBITUM B cepuu | Pemare 3agayM  Ha  HaxOXICHUE
HCHBITAHUH Bepuyniau. | BEpOATHOCTEH co- OBITUH B cepuu
IIpakTuueckast padora UCOBITAHUU 0 IEPBOro ycliexa, B TOM
«Hcnbrranust bepuynm» yucie ¢ NpUMEHEHUEM  (OPMYJIbI
CYMMBI reo- METPHUYECKON
MIPOTPECCUH.
Pemiare 3amaum  Ha HaxXxOXXJICHUE
BEPOATHOCTEUN 3JIEMEHTapHbIX
cOOBITHMII B cepuu ucnblTaHuil bep-
HYJUUIM, Ha HaXOXXJIEHHUE BEPOSTHOCTHU
OoIpenes€H- HOI0 YMClla YCHEXOB B
cepuu ucneltanuii bepnysu. U3yyarsb
B X0/le NMPaKTHU4YeCKoil padoThl, B TOM
yucjiae € IIOMOIIBIO  IUMPOBBIX
pecypcoB, CBOMCTBa BEPOSTHOCTU B
cepuu ucnbslTaHui bepHyiumn
Cayuaiin Cnyyaiinast BennuuHa ©W | OCBOUTH MOHATHSA: ciyyaiHas
ast pacnpene- JIeHWe | BEJIMYMHA, 3Hade- HHUE CIydyalhHOU
BeJIUYHMH BEpOSITHOCTEH. MaremaTu- | BEJIMYHHBI, pPACIpPEeNeI€HHUE  BEPO-
a (6 u) yeckoe OKUJIaHUE U | SITHOCTEH.
AUCHEPCUs cnydaiinoit | M3yyarb #M  00CyKaaTh IIpUMEPHI
BEJIMYUHBI. IMpumepsbl | AUCKPETHBIX W HE-  NIPEPBIBHBIX
MaTEMaTUYECKOTO CJIydallHbIX BEJIWYHUH (POCT, BEC Y€JO-

OXXMNIOJaHUsI KaK




Ilpooonsicenue

Ha3Banue
pasnena
(TeMbI)
(qucio
4aCcoB)

OcHOBHOe coaepkaHue

XapakTepucTHKa 1eSTeJIbHOCTH
o0yuarouuxcst

TCOPCTHUICCKOIO CPCAHCTO
SHA4YCHUA BCIIMYUHBI.

Ilonsitue o 3aKOHE
OOJIBIIINX 4quCell.
N3mepenue BeposATHOCTEN
C NOOMO- IIbIO YacToT.
IIpnmenenue 3aKOHa

OOJIBINX YUCEIT

BEKa, YUCJIIEHHOCTbD HaceJIeHUs,
JApyTU€ WU3MEHYH- BbI€ BEJIHWYHHBI,
paccMaTrpuBaBIIIMECsI B Kypce cTa-
THUCTHUKH), MOJICIBHBIX CIIy4YalHBIX
BEJINYMH, CBsI- 3aHHBIX co
ciydaiHbIMH omnblTamMmu (OpocaHue
MO- HETBI, UI'PAJIBHOU KOCTH, CO
CIIy4alHBIM BBIOOPOMH T. II.).

OcBauBaTh NOHATHUS: MATEMATUUECKOE
OKHJIAHWE CJIy4YallHOW BEJIWYMHBI KakK
TEOPETUUECKOE CpeaHee 3HaudyeHUE,
AUCOEPCHUST CIYyYallHOW BEJIUYUHBI KaK

aHajor JIACTIEPCUU YHUCJIOBOT'O
HaoOopa.

Pemiare, 3aja4YM HA  BBIYHCIECHUE
MaTeMaTHUYECKOTO OKUIaHUS u
JUCIIEPCUM JHUCKPETHOM ClIydyallHOU
BEJINYUHBI 1o 3aJITaHHOMY

pacnpeneseHuI0, B TOM 4YHCIE 3a1ad,
CBSA3aHHBIX CO CTPAXOBAaHUEM U JIOTE-
pesMu.

3HaKOMHUTBCH C MaTeMaTUYECKUM
OXKMJIAaHUEM U JUCIIEPCHUEN HEKOTOPBIX

pacnpeneseHui, B TOM 4quclie
pacnpeneneHus CJIy4anHOM
BEJIMYUHBI

«4UCIO0 YCIIEXOB» B cepuun
ucnelTanui  bepnymnun. HM3yuars
4acTOTy COOBITUS B MNOBTOPSIIOIIUXCS
ciy- YalHbIX OTbITaxX Kak
CIIy4alHYIO BEJIUYUHY.

3HAKOMHUTBCS C 3aKOHOM OOJIBIIIMX

yucen (B ¢opme bepnymnm): npu
OOJIBIIIOM YHCJIE OMNBITOB YacToTa
COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.
Pemars 3agaum Ha  U3MepeHHUE
BEPOSATHOCTEN C ITO- MOIIbIO YaCTOT.




OOcy:xaaTh poab 3aKOHA OOJBIITUX
qucesl B OOOCHO- BaHHHM YaCTOTHOIO
METO/1a U3MEPEHUS BEPOSITHO- CTEH.

O0cykaaTb 3aKOH OOJBIIUX YHUCEN
KaK TIPOsIBJIe- HHE CTAaTUCTHYECKOM
YCTOWYHUBOCTH B HU3MEHYUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJBIINX
qHCEeJI B IPUPOJICH B )KU3HU UYCIIOBEKA

OGo6men [Ipencrapiienne naHHpIX. | 1IOBTOPSITH M3y4YCHHOE M BBICTPAHBATH
ue, Onwuca- TenpHas | oHCreM
3HAHUU.
KOHTPO.Ib CTATHCTHKA. BEPOATHOCTE | pemyars 3agaum Ha npencrasieHue u
(10 ) ClIy4yalHOTro COOBITHS. | orucaHmMe NAHHBIX.
DJeMEeHTBI Pemiate 3agaum Ha  HaxoXJIEHHUE
K0M6H£I3T0PHKH- BEPOSITHOCTEN CO- OBITHIL, B TOM YHCIIC
Cryqaiinble BEU- YMHBL U | g oppitax ¢ paBHOBO3MOXKHBI- MU
pacipencICHnsA AIIE€MEHTAPpHBIMU COOBITHUSIMH,
BEpPOSATHOCTEH o0beAUHEHUS u

nepecedyeHusi COOBITHM, BBIYUC- JISATH
BEPOSAATHOCTHU B ONbITaX C CEPUAMHU
CJIy4daii- HbIX MCOBITAHUU




