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INOACHUTEJIBHASA 3ATINCKA
OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «MATEMATUKA)>

[Tpumepnas pabouas mnporpaMma IO MaTeMaTuke A oOydaromuxcs 5—9
KJIaccoB pa3paboraHa Ha ocHoBe DenepansbHOTO roCyIapCTBEHHOIO 00pa30BaTEIbLHOTIO
CTaHJapTa OCHOBHOIO o00LIero oOpa3oBaHUs € Y4YETOM M COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUI, NpPEIbABISEMBIX K MaTeMaTHYeCKOMYy OOpa3oBaHUIO, W TPAAULUH
poccuiickoro  o0pa3oBaHMs, KOTOpble OOECHEYMBAIOT  OBJIAJCHHUE  KIFOUEBBIMU
KOMIIETEHIIMSIMHA, COCTaBIISIOIIMMUA OCHOBY JUISI HENPEPHIBHOTO O0pa3oBaHHS U
CaMOpa3BUTUS, A TaKXKe IEJOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOIO MU
MO3HABATEIBHOTO pa3BUTHS oOOydaronmxcs. B pabouell mporpamMMe ydyTeHbl HIEH U
nojoxxeHuss KoHuenuuu pas3BUTHA MaTemMaTHyeckoro obOpa3zoBaHus B Poccuiickoit
denepauuu.

B snoxy uudpooii tpanchopmanuu Bcex chep 4eI0BEUECKOM AeATEIbHOCTH
HEBO3MOXXKHO  CTaThb 0Opa3oBaHHBIM COBPEMEHHBIM  4YeIIOBEKOM 0e3  0a30Boit
MaTEMaTHUYECKOHN MOATOTOBKH. Y3K€ B IIKOJIE MaTEMAaTHKA CIYKUT OIOPHBIM MPEIMETOM
IUIE M3Yy4YCHHUS CMEXHBIX JUCIHMIUIMH, a MOCJE MIKOJBl pPealbHOW HE0OXOIUMOCTHIO
CTAaHOBHUTCS HENpepbIBHOE 00pa3oBaHME, UTO TpeOyeT MOJHOLEHHOW ©6a30Boi
00111e00pa30BaTENLHON MMOATOTOBKH, B TOM YHCIIE M MAaTEMaTHYECKOW. ITO 00YCIOBICHO
TE€M, YTO B HaIllM JHU pacTET 4YuciIOo Npodeccuil, CBSI3aHHBIX C HENOCPEACTBEHHBIM
PUMEHEHHEM MaTeMaTHKH: U B cpepe SJKOHOMHUKH, U B OWM3HECE, U B TEXHOJIOTUYECKUX
o0nacTsaX, U Jaxke B I'yMaHMTapHbIX cepax. Takum oOpa3om, Kpyr IIKOJIbHHUKOB, JUIS
KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMBbIM IIPEAMETOM, PACIIUPSAETCS.

[IpakTHyeckas MoJE€3HOCTh MaTeMaTHKH OOYCIIOBJIEHA TE€M, YTO €€ MpeIMEeTOM
ABIISIIOTCS (PyHIAaMEHTaJIbHBIE CTPYKTYPHl HAILIETO MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILIEHUS OT MPOCTEHIIMX, YCBAaUBAEMBIX B HENOCPEACTBEHHOM
OIIBITE, A0 JIOCTATOYHO CJIOYKHBIX, HEOOXOIUMBIX JUIsl pa3BUTUSL HAYUHBIX M MPUKIIAJIHBIX
uneil. be3 KOHKpETHBIX MAaTeMaTU4YEeCKUX 3HAHUM 3aTPYyJHEHO IMOHHMMAaHUE IPHUHIIMAIIOB
YCTpOICTBA M MCIIONB30BAHUSI COBPEMEHHON TEXHMKH, BOCHPUATHE M UHTEPIpEeTalus
pasHOOOpa3HOM  COIMAIbHOM, OSKOHOMHYECKOH,  MOJMTHYECKOHM  HMHpOpMAaIuH,
Manos¢pdeKTUBHA MOBCEJHEBHAS MpPAKTHUECKas JeATeNbHOCTh. KaxaoMmy 4eloBeKy B
CBOEH >KM3HU IPUXOAUTCS BBIIOJHATH PAacU€Thl U COCTABIIATH AITOPUTMBI, HAXOOUTh U
MPUMEHSTH (POPMYJIbI, BJIaJE€Th MPAKTUUECKUMHU NPUEMAMU F€OMETPUUECKUX U3MEPEHUN
U TOCTPOSHHH, YMTaTh MH(POPMALMIO, MPEJICTABICHHYIO B BHUJE TAaONHML, JUarpaMMm U
rpaduKoB, KUTh B YCIOBUSIX HEONPEAEIEHHOCTH U MOHUMATh BEPOSATHOCTHBIN XapaKTep
Cly4aiiHBIX COOBITHH.

OAHOBpPEMEHHO € paciIupeHreM cep NPUMEHEHHs] MaTEMAaTUKU B COBPEMEHHOM
obmecTBe Bc€ 0Oosee BaKHBIM CTAHOBUTCS MaTeMaTHYECKUH CTHIJIb MBIIUICHUS,
MPOSABIISIONIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBblKaX. B mpouecce u3ydeHus
MaTEeMaTUKd B apceHaJl NPUEMOB M METOJOB MBILIUICHHS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJTIOYAIOTCS MHAYKIHS U JEAYKIHUs, 0000IIeHHe U KOHKPETHU3allus, aHAIN3 U
CHHTE3, KJaccu(uKalusg M cucTemMaTtusauus, abcrparupoBaHue M aHajuorus. OOBEKTHI
MaTEeMaTHYeCKUX YMO3aKIYEeHWH, TMpaBuia UX KOHCTPYUPOBAHMSI PACKPBHIBAIOT
MEXaHU3M  JIOTMYECKMX  IOCTPOCHMH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHHs
(dbopMynrpoBaTh, OOOCHOBBIBaTb W JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM pa3BUBAIOT
JIOTHUYECKOe MbIIUIeHHe. Beymas poiab NpUHAUIEKUT MaTeMaTHKE U B (POPMUPOBAHUU
QITOPUTMUYECKONH KOMIIOHEHTHl MBIIIJICHUS] U BOCHUTAaHMM YMEHUH JeiCcTBOBATH 110
3aJJaHHBIM aJIFOPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBIE W KOHCTPYHpOBAaTh HOBbIE. B
mpoLecce pelieHus 3aJad — OCHOBOW Y4YeOHOM JIeATeNbHOCTH Ha ypoKax
MaTEMaTHKU — Pa3BUBAIOTCS TaKXKE TBOPUECKAs U MPUKIIAIHAS CTOPOHBI MBIIIJIEHUS.
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OOyuenue maremMaTuke Ja€T BO3MOXKHOCTh Pa3BHBATh y OOYYAIOUIMXCS TOUHYIO,
panMoHANBHYI0 W WH(GOPMATHUBHYIO pe4Yb, YMEHHE OTOMpaTh Hambojee MOAXOIAIINE
S3BIKOBBIC, CHMBOJIMYECKHE, Trpaduvyeckue CpeACTBa s BBIPAKCHUS CYXKICHUH U
HATJISITHOTO UX MPEIICTABIICHHMS.

Heo0xoauMbIiM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUHU
SIBIISICTCS 00IIIee 3HAKOMCTBO C METOJIAMH TIO3HAHUS JIEHCTBUTEIILHOCTH, IPEACTABICHUE
O NMpeaAMETC U MCTOAAX MATCMATUKU, UX OTJIMYHI OT MCTOHOB APYIrux €CTCCTBCHHBIX U
TYMaHHUTapHBIX HAayK, 00 OCOOEHHOCTSX WPUMEHEHHUS MATEMAaTUKH IS PEIICHUS
HAyYHBIX W MPHUKIAIHBIX 3a1a4d. TakuM oOpa3oMm, MaTeMaTHIeCKoe 00pa3oBaHNE BHOCUT
CBOU BKJIaJl B (JOPMHPOBAHUE OOIIEH KYIbTYphI YeJIOBEKA.

N3ydeHne MareMaTUKH TaKKe CIIOCOOCTBYET 3CTETUYCCKOMY BOCIHUTAHHIO
YeJIOBEeKa, IMOHUMAHUIO KpacoThl W M3SIIECTBA MATEMAaTHYECKUX PACCYKICHUH,
BOCTIPHATHIO TEOMETPUYECKUX (DOPM, YCBOCHHIO HJIEH CUMMETPHUH.

HOEJIN U OCOBEHHOCTHU M3YYEHHUSA YYEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KIIACCbI

[TpuoputeTHbIMM LETIMM OOYy4YEeHUs MaTeMaThke B 5—9 kiaccax SBISIOTCS:
MATEMATUKA. 5—9 kiaccel

- (hopMupOBaHHE LEHTPAIbHBIX MAaTEMaTUYECKMX MOHATHH (4MCIO, BEIUYMHA,
reoMeTpuueckas (urypa, NEpeMeHHas, BEPOSTHOCTb, (PYHKIHUS), 00ECHEeUMBAIOMINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOro 00pa3oBaHus 00yJaromuxcs;

- TIOJBEJCHHE OOY4YaroIMXCsl Ha JIOCTYHHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMAaTUKU M OKPY’KAalOIIEro MHpa, NOHMMaHHE MaTeMaTHKH KaK 4acTH
o01Ielt KyJIbTYpPHI YEJIOBEUECTBA;

- pa3BUTHE HUHTEUIEKTYyaJbHBIX M TBOPUECKUX CHOCOOHOCTEH 00ydaroumxcs,
[I03HABATEIbHON AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHH, KPUTHUHOCTH MBILUICHHUS,
HHTEpeca K U3y4YEeHUI0 MaTEMaTHKH;

- (opmupoBanue (YHKIIMOHAILHOW MAaTEMaTHYECKOW TPAaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSBICHUS MAaTEMAaTHYECKUX MOHATHHA, 00BEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CHTYalUsAX M TP H3YYEHUH JAPYIHX Y4eOHBIX IPEIMETOB,
NPOSIBJICHUSI 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMyIUpoBaTh HX Ha s3bIKE
MaTeMaTUKd M  CO3/laBaTh MaTeMaTUYeCKWe MOJIENH, MPUMEHSITb OCBOEHHBIN
MaTeMaTHYeCKUi  ammapaT Ui pelIeHUs  [PaKTHKO-OPHMEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATh ITOJYYE€HHbIE PE3YJIbTATHI.

OcCHOBHBIE JIMHUU COAEpXKaHHUS Kypca MareMaTUku B 5—9 kiaccax: «Hwucna u
BBIUMCICHUS», «AnreOpa»  («AnreOpanueckue  BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBay»), «PyHKIUN», «I'eomerpus» («I'eomerpuueckue GUrypsl U UX CBOHCTBAY,
«M3MepeHrne TeOMEeTpHUYECKUX BeIMYUH»), «BeposTHOCTh W cratuctuka». [laHHble
JIUHUM Pa3BUBAIOTCS IMapajuleNIbHO, KaXK[asi B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJHAa OT JpPYrod, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBHH.
Kpome »3tOro, mx oObeAMHSIET JIOTWYECKAas COCTABIIAIOIIAsA, TPAJAUIMOHHO IMPUCYIIAs
MaTeMaTHKE ¥ MIPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPChl M COAEPKATENbHbIE JTMHHH.
ChopmynupoBannoe B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTENbHOM CTaHIApTe
OCHOBHOTO 00mIero o0pa3oBaHusl TpeOOBaHUE «yMETb OINEPUPOBATh MMOHATUSAMHU:
orpejieNieHue, akcuoma, Teopema, J0Ka3aTelIbCTBO; YMEHUE pacro3HaBaTh WCTUHHBIE U
JIOKHBIE  BBICKA3bIBAHMs, IPHUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUIIAHHSA BBICKA3bIBaHMI» OTHOCUTCS KO BCEM Kypcam, a
¢dbopMHpOBaHHE JIOTHUECKUX YMEHHMH pacmpeiensercs Mo BceM rojgam oOydyeHHs Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHuUs.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM
ocBoeHusi [IpumepHoil pabGoueil mporpaMMmbl, pacHpeles€HHbIM MO rojaM OOydYeHHs,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, HPUHIUMIHAIBHBIM
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BompocaM  oOydJarommecs  OOpamiainch  HEOJHOKPATHO,  YTOOBI  OBIIAJICHHE
MaTeMaTU4YeCKUMH TOHATHSAMU M HaBBIKAMH OCYIIECTBIIUIOCH IIOCIIEIOBATEIFHO U
MOCTYIATENbHO, C COONIOJIGHUEM MpPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIIOYQJINCh B OOIIYI0 CHUCTEMY MAaTeMaTH4YECKHUX IIPEICTABICHUI OOydaromuxcs,
pacumpsis ¥ yrayousis e€, o0pasys IpOoYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O TIPEAMETA «<MATEMATHUKA» B YYUEBHOM IIJIAHE

B coorBerctBuM ¢ depepalbHbIM TOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM
CTaH/IaPTOM OCHOBHOTO OOIIEr0 00pa3oBaHWs MaTeMaTHKa SBISETCS O0S3aTeIbHBIM
IIPEIMETOM Ha [JaHHOM YypoBHe oOpa3zoBaHus. B 5—9 kmaccax y4eOHbI mnpeamer
«MaremaTiKa» TpaJuLMOHHO U3y4aeTcs B paMKaXxX CIEIYIOIUX Y4eOHBIX KypCOB: B 5—
6 kmaccax — kypca «Matematuka», B 7—9 Kiaccax — KypcoB «AureOpa» (BKJItouas
JJIEMEHThl CTaTHUCTUKUM U Teopuu BeposiTHocTed) u  «l'eomerpus». Hacrosmein
IIPOrpaMMOil BBOJUTCS CaMOCTOSITENbHBIN y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

Hacrosiieii nporpammoii peycMaTpUBaeTCsl BbIACIEHUE B yUeOHOM IUIaHE Ha
U3yuyeHHe MaTeMaTHKU B 5—O6 Kilaccax 5 yueOHbIX 4acOB B HEJEII0 B TEYEHUE KaXKI0Iro
roga obydenusi, B 7—9 xinaccax 6 y4eOHBIX 4acOB B HEJENIO B TEUCHUE KaXJOTO roja
oOyueHusi, Bcero 952 yueOHbIX yaca.

Tematudeckoe  IUIAHUPOBaHHE  YY4€OHBIX  KYpCOB M PEKOMEHIyeMOe
pacripesieieHue y4eOHOro BpPEMEHM ISl U3YyYCHMsI OTAEIbHBIX TEM, IPEAJIOKEHHbIE B
HACTOALIEH IporpaMMe, HajJ0 pacCcMaTpuBaTh KaK IPUMEPHbIE OPHUEHTHUPBI B IOMOIIb
COCTaBHUTENIO AaBTOPCKOM paboueil mporpaMMbl U MPEXIE BCEro Y4MUTEN0. ABTOp
paboueil mporpamMmbl BIpaBe YBEIMYUTh WJIM YMEHBIIUTH MPEIIOKEHHOE YHCIO
y4eOHBIX 4YacoB Ha TeMy, YTOObl YIiIyOUTbcS B TEMaTHKy, Oojee 3aMHTEPECOBABILYIO
YYEHUKOB, WM HalpaBUTh YCWJIMS Ha IMPEOJOJEHHE 3aTpyAHEHui. JlomycTuMo Takxe
JIOKAJIbHOE IepepacrpesieieHe M IEpPecTaHOBKAa JIIEMEHTOB COJEP)KaHUS BHYTPHU
TaHHOTO Kiacca. KommuecTBO MpPOBEpPOUHBIX pabOT (TEMAaTHYECKUA UM UTOTOBBII
KOHTPOJIb KauecTBa YCBOCHMsI y4yeOHOro MaTepualla) U HMX TUI (CaMOCTOSTEIbHBIE U
KOHTpPOJIbHBIE pPabOThI, TECTbl) OCTAIOTCS Ha YCMOTpPEHHME yuuTens. Takxke y4uTeab
BIIPaBE YBEJIMYMTh WM YMEHBLIUTh YUCIIO y4eOHBIX 4acoB, OTBeIEHHBIX B IIpumepHoii
paboueii mporpamMmMe Ha 0000IIEHWE, TIOBTOPEHHE, CHUCTEMaTH3aIui0 3HAHUI
oOyyaromuxcs. ETUHCTBEHHBIM, HO NPUHLUUIHNAIBLHO BAXXHBIM KPUTEPHEM, SIBIISETCS
JOCTUKEHHE PE3YJIbTaTOB 00YUEHMsI, YKa3aHHBIX B HACTOALIEH MporpamMmme.

MATEMATHUKA. 5—9 kaacecst 9 IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHHMA YYEBHOI'O IIPEJJMETA «MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

OcBoenne ywyebHoro mpeamera «MaTemaTuka» JOIDKHO OOeCHeunBaTh
JOCTUKEHHE Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs CIEIYIOIIUX JMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JlugyHOCTHBIE  pe3ynabTaThl  OCBOEHHUS MIPOrpaMMbl  y4eOHOTO  TpeaMeTa
«MareMaruka» XxapakTepHu3yrTCs:

IHaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpPECa K MPOLLIOMY M HACTOSIUEMY POCCHMCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCUHUCKHX MAaTEMAaTHKOB U POCCHICKOU
MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJb30BAHUIO 3TUX JOCTHXKEHUM B JPYTMX Haykax M
MPUKIIATHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpaKJaHWHA W pPeaTM3allii ero
MpaB, MPEJCTaBICHHEM O MAaTEeMAaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHHUS Pa3TUYHBIX
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CTPYKTYp, SIBIICHHH, HpOLEAyp TIpa)IaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH M Tp.);
TOTOBHOCTBIO K OOCYKICHHUIO ATHYECKMX IpOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHHEM JIOCTIDKEHHH HayKH, OCO3HAHHEM BaXXHOCTH MOPAJIbHO-ITHUYECKHX
IIPUHIUIIOB B I€ATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanme:

YCTAaHOBKOM HAa AaKTHMBHOE YydacTHe B pELIEHMHM [PAKTUYECKUX 3a7ay
MaTeMaTHYeCKOM  HamNpaBIEHHOCTH, OCO3HAHMEM  BAaXXHOCTH  MaTeMaTHYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUUM BCEH OKM3HM M YCHEIIHOW HpodeccHoHaNbHOM
NESITEeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U
IIOCTPOCHUEM HWHAMBUIYAJIIbHOM TpaeKTopuu oOpa30BaHUs M JKU3HEHHBIX IUIAHOB C
y4ETOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHHUE:

CIOCOOHOCTBIO K  OMOLMOHAIBHOMY M 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKuX OOBEKTOB, 3ajad, peIIEeHUH, pacCyXAECHUH; YMEHHIO BUJAETh
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI0 O3HAHUS:

OpHEHTaleld B  JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY  HAayYHBIX
NpECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUSA 4YEJOBEKa, HPUPOIbl U
o0miecTBa, IMOHMMaHHUEM MaTeMaTHYECKOH HayKd Kak c(epbl  YelIoBEYeCKOM
NESTeIbHOCTH, JTaloB €€ pa3BUTUA M 3HAYUMOCTH JJIs DPa3BUTUS LMBUIM3ALIUY;
OBJIQJICHUEM SI3BIKOM MAaTEMaTHKH M MaTeMaTHYeCKOW KYJIbTypoHl KakK CpeICTBOM
[IO3HAHUS  MHUpPA; OBJIAJEHMEM MPOCTEHIIMMU  HaBbIKAMHU  MCCIIEOBATENIbCKOM
JeSITeTbHOCTH.

®dusuyeckoe BoOcnUTaHMe, (oOpMHPOBAHHE KYJIbTYPbl 310POBbSI H
IMOIHOHAIBLHOTO 0J1aronoJIyYusi:

TFOTOBHOCTBIO IPUMEHATh MaTEMAaTHYECKUE 3HAHUSI B UHTEPECAaxX CBOETO 370POBbS,
BEICHUS 370pOBOr0 00pasza JKM3HM (3I0pOBOE MUTAHWE, COATAHCHPOBAHHBIA PEXUM
3aHATUH U OT/bIXA, peryyspHas Gpu3nueckas akTUBHOCTb); C(hOPMUPOBAHHOCTbIO HABBIKA
peduiekcuu, TpPU3HAHMEM CBOETO IpaBa Ha OMMOKY M TAaKOro e IpaBa JAPYroro
YeJI0BEKA.

IKOJOrn4YecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHWUN Ui pelleHHs 3a1ad B
00JIACTH COXPAaHHOCTH OKPYXKArOIIEH Cpeibl, TUIAHUPOBAHMS TOCTYIIKOB M OLIEHKH WX
BO3MOJKHBIX TIOCJIEJCTBUHA JUIs OKpYXarolleil Ccpeapl; OCO3HAaHHWEM TJI00abHOTO
XapakTepa dKOJIOTHYECKHX MPOOIeM U IyTel X PeHIeHusI.

JIMYHOCTHBIE pE3yNbTaThl, O00ECHEYMBAIOLIME aJaNTalHi0 OO0YyJarolerocs K
M3MEHSIOIIAMCS YCIIOBHUSM COIIMATIBHON M TPUPOIHOM CpEJIbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHSIX HEOIPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 JesTeIbHOCTh, B TOM YHCIE yMEHHE
YUUTbCS Yy JIPYTHX JIOJIeH, MpHoOpeTaTh B COBMECTHOM JAEATENbHOCTH HOBBIE 3HAHUS,
HABBIKA U KOMITETEHIIUU U3 OIBITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HaHWA, B TOM  4YHCIE
(bopMyIHpOBaTH UAEH, TOHATHUS, TUTIOTE3bI 00 00BEKTaX W SIBIICHUIX, B TOM YHCJIE paHee
HE H3BECTHBIX, OCO3HaBaTh JAeOUUUTHI COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlHIO KaK BBI30B, TPEOYIOMHNN KOHTPMED, KOPPEKTUPOBATH TIPUHUMAEMbIE PEIICHHS
U IeHCTBUSL, (POPMYIMPOBATH U OLEHUBATH PUCKHU M MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI



MeramnpeaMeTHble pe3yiabTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOrO MpeaMera
«MaremMaTHKa» XapaKTEpU3YIOTCS OBJIAJEHUEM YHUBEPCAIBHBIMH ITO3HABATEIbHBIMU
JEUCTBUSAMH, YHUBEPCAIBHBIMA KOMMYHHMKAaTUBHBIMU JEHCTBUSIMU U YHUBEPCAIbHBIMU
PETYJIATUBHBIMU IECHCTBUSMHU.

1) YHuBepcanbHble MO3HaBaTeIbHbIC JEHCTBUA oOecreunBaroT (popMHUpOBaHHUE
0a30BbIX KOTHUTHBHBIX IPOIECCOB OOyYaromuXcsi (OCBOGHHE METONOB IO3HAHUS
OKPY>KAIOIEr0 MUPA; IPUMEHEHHUE JJOTUYECKUX, UCCIIEI0BATEILCKUX ONEPALMNA, YMEHUI
pabotath ¢ nHpopmanmei).

Ba3oBpble Jijornyeckue JeiicTBHA.

- BBUBIATH U XapaKTEpHU30BaTh CYIIECTBEHHBbIE IPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, IMOHITUN, OTHOILIEHUH MEXIy MOHATUAMH; (HOPMYIMPOBATH OIpPEIEICHUSL
MOHATUH; YCTaHABIMBATH CYIIECTBEHHBIH NPU3HAK KIACCU(PHUKAIMHM, OCHOBAHUS IS
0000111€HUS ¥ CPABHEHUS, KPUTEPUH ITPOBOMMOIO aHAIN3a,;

- BOCIIPUHMMATh,  (OpPMYyIHpOBaTb W  NPEOOpPa30OBBIBATh  CYXKICHHS:
YTBEpAUTENIbHbIE W OTPHULIATENIbHBbIC, €IMHUYHBbIE, YaCTHbIE M OOLIHe; YCIOBHbIC, 6
BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpEYUs B (paKTax,
JAHHBIX, HAOJIOAECHUSAX M YTBEPXKACHUAX; NpeAsaraTb KpPUTEPUM MJIS BbIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

- JenaTb BBIBOJBl C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOYEHUI 110 AHAJIOTHH;

- pa3bupaTb [10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KACHUH (IpsMbIE U OT
IIPOTUBHOTO), IPOBOJUTH CaMOCTOSITENIbHO HECJIOXKHbIE JI0Ka3aTeNnbCTBa
MaTeMaTHYecKuX (DakToOB, BBICTpaMBATh AapryMEHTALUMIO, NPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYXKACHMUS;

- BBIOMpaTh croco0 pemeHUs y4yeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEILIEHUs, BBIOMPATh HamOosee MOAXOAAIMI C y4ETOM CaMOCTOSATEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble nccienoBare/ibckue 1elCTBUA:

- HCHOJb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUMI MHCTPYMEHT IIO3HAHUS;
(dbopMynpoBaTh BONPOCHL, (UKCUPYIOIIKNE MPOTUBOpPEUHE, IPOoOIeMy, CaMOCTOSTEILHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH TUMOTE3Yy, APTyMEHTUPOBATh CBOIO
MO3ULUI0, MHEHHE;

- TPOBOAWTH IO CaMOCTOSITEIBHO COCTABIEHHOMY IUIAHY  HECJIOXHBIN
SKCIIEPUMEHT,  HEOOJIbIIOE  MCCIEAOBaHWE 10  YCTAaHOBJIEHHIO  OCOOEHHOCTEN
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO;

- CaMOCTOSTENIbHO (OPMYIHpPOBaTh OOOOIIEHUs] W BBIBOJBI IO peE3yjbTaTaM
MPOBEAEHHOTO HAOJIIOJICHUS, WCCIIEAOBAaHUs, OLEHMBATH JOCTOBEPHOCTh MOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIIECHHIA;

- IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE INIPOLECCA, a TAKXKE BbBIABUIATH
MIPEIIOJIOKEHNS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

- BBISIBJIATH HENOCTATOYHOCTH U HM30BITOYHOCTH HMH(POpPMAIUM, JAHHBIX,
HEOOXOAUMBIX JUISl peLLICHUs 33auu;

- BbIOMpaTh, aHaJIM3UpPOBATh, CHUCTEMATHU3UPOBATh U MHTEPHPETUPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHNUS;

- BbIOMpaTh GopMy MpeacTaBieHUs] HHPOPMAIMU U WIUTIOCTPUPOBAThH pelIaeMble
3aJ]auu CX€MaMH, IuarpaMMaMu, MHOM rpauKoil u 1X KOMOMHALUSAMU;

- OILICHMBAaTh HAAEKHOCTh HWHGOPMAIMU 10 KPUTEPUSIM, MPEIIOKEHHBIM
yUUTEIeM WK cHOPMYTUPOBAHHBIM CAMOCTOSATEIIBHO.

2) YHuBepcanbHbIE KOMMYHUKATHBHBIE NEUCTBUSA o0ecneunBaroT
c(OPMHPOBAHHOCTH COLMATIBHBIX HAaBBIKOB 00YYAIOIIUXCSL.
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O0menue:

- BOCHPUHUMATH U (POPMYIHPOBATh CYKIEHUS B COOTBETCTBHM C YCIOBHMSIMH U
HEeJSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJly pelIeHUs 3a7add, KOMMEHTHPOBAThH
IIOJIyYEHHBIN pe3ysbTarT;

- B Xxoze OOCyXJeHUsl 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelraeMoil 3agayd, BBICKA3bIBAaTh WJEU, HAICJICHHBIC HA TMOWUCK PEIICHUS;
COMOCTABJIATh CBOM CYXACHHUS C CYXKICHUSMU JPYrUX YyYaCTHHKOB JHAJIOTa,
OOHapy>KUBaTh Pa3U4Me U CXOJCTBO IMO3UIHIA; B KOPPEKTHOU (popme GopmyrnpoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;

- TPENCTaBIIATh PE3YIbTAThl PEIICHHs 33Ja4yH, SKCIIEPUMEHTA, HCCIICAOBAHMUS,
MIPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (OpMarT BBICTYIUIEHUST C Y4ETOM 3ajau
MPE3CHTAIMH U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHuuecTBo:

- TMOHUMATh W HCIOJb30BATh MPEHMYIIECTBA KOMAaHIAHOH W WHAWBUIYAIbHOU
paboThl IpH pelIeHur y4eOHbIX MaTeMaTUYECKUX 3aJlad; MPUHUMATh LIeIb COBMECTHON
JeSTeIbHOCTH, IJIAHUPOBATh OPTaHM3ALMI0O COBMECTHOH pPalOTHI, pacHpeAeisTh BUIBI
paboTt, moroBapuBatbcs, 00CYKIaTh MpOIecC U pe3yibTaT paboThl; 00001aTh MHEHUS
HECKOIBKUX JIFO/ICH;

- y4acTBOBaTh B IPyHIOBBIX (opmax paboTsl (00CykIeHus, OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI U Jp.); BBIIOJIHATH CBOIO YacTh PAaOOTHI M KOOPJMHHPOBATH CBOU
JEHCTBUS ¢ IPYTMMH WIEHaMU KOMaHJbl; OLIEHWBATh KaYECTBO CBOETO BKJAaJa B OOLIUI
MPOAYKT IO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHS.

3) VYHuBepcaJgbHbIE pPETYIATHUBHBIE JEWUCTBUS obecreynBaroT (OpMUPOBAHUE
CMBICIIOBBIX YCTaHOBOK M JKU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranu3anus:

- CaMOCTOSITEIbHO COCTABJIATH IUIAH, AITOPUTM PELICHHS 3a/1a4i (WK €ro 4acTh),
BBIOMpaATh CMOcOo0 peleHUusT C Y4E€TOM MMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEHICHUH C y4ETOM
HOBOM HH(pOpPMALIUY.

CaMOKOHTPOJIb:

- BIIQJIETh CIOCO0aMM CaMOIIPOBEPKH, CaMOKOHTPOJI Mpolecca U pe3yibTara
peleH s MaTeMaTHIeCKOH 3a/1auH;

- TpeABHJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPU pEIIEHUH 3aJayH,
BHOCHUTH KOPPEKTHBBI B JESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

- OLIEHWBATh COOTBETCTBHE pE3yNbTaTa ACATEIHHOCTH IIOCTABICHHON IENH H
YCIOBUAM, OOBSCHATH NPUUYMHBI JIOCTH)KEHUS WIM HEJOCTIDKEHUS IEeNd, HaXOIUTh
oLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl ocBOeHMsI I[lpumepHoil pabouell mporpaMMbl IO
MaTeMaTHKe MpeICTaBIEHbl 110 rojJaM oO0y4eHHUs B CIEAYIOIIMX pa3zenax MporpamMMbl B
pamKax OTAENbHBIX KypcoB: B 5S—6 Kilaccax — Kypca «Maremaruka», B 7—9 kinaccax —
KypcoB «Anredpay, «I'eoMmeTpusi», «BeposTHOCTb U CTaTUCTUKAY.

Pa3BuTHEe JOTHMUYECKUX TIPEACTABICHUH W HABBIKOB JIOTHUECKOTO MBIIUICHHS
OCYILECTBISIETCA Ha MPOTSHKEHUM BCEX JIeT 00y4YeHHUsI B OCHOBHOI IIKOJIE B paMKax Bcex
Ha3BaHHBIX KypcoB. [lpearmonaraercsi, 4YTO BBITYCKHHUK OCHOBHOH IITKOJIBI CMOKET
CTPOUTH BBICKA3bIBAaHUSI M OTPHUIIAHUS BBICKA3bIBAaHWM, pPACIO3HABATH HCTUHHBIE H
JIOXKHBIE BBICKA3bIBAHUS, TIPUBOIUTH MTPUMEPHI M KOHTPIPUMEPHI, OBIIAICET MOHATHIMU:
oIpeJiesIeHUe, aKkCHoMa, TEOPEMa, JI0Ka3aTelbCTBO — M HAYYMTCS MCIIOJIB30BaTh UX MPH
BBITIOJTHEHUH Y4€OHBIX M BHEYUEOHBIX 3a]1a4.



ITPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCbI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

[TpropuTeTHBIMHU 1IENIIMU 00Y4YEHUSI MaTeMaTHKe B 5—6 Kiaccax sSBISIOTCS:

- IpoaoJKeHHe (OPMHUPOBAHUS OCHOBHBIX MaTeMaTHMUYECKHX HOHATHH (4uciio,
BEIMYMHA, TeOMeTpuueckass (Qurypa), o0O0ecCneYnBaOMUX MPEEMCTBEHHOCTb U
NEePCHEKTUBHOCTh MaTEMATHYECKOTI0 00pa3oBaHUs 00yUaroIIuXCs;

- pa3BUTHE HUHTEJUICKTYaJbHBIX M TBOPUECKUX CIOCOOHOCTEH 0Oydarommxcs,
[I03HABATEIbHOM AKTUBHOCTH, HCCIEA0BAaTEIbCKUX YMEHHUH, HHTEepeca K HU3YyYCHMIO
MaTeMaTHKH;

- TOjBeJeHHe OO0YyJaroIuXcs Ha JIOCTYIIHOM JJIs HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3U MaTEMaTUKH U OKPY’KAIOIIEro MUpa;

- (opmupoBaHue (YHKIIMOHAIBHOW MaTeMaTHYECKOW TI'paMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTH4YeCKHEe OOBEKTHI B PEAITbHBIX JKU3HEHHBIX CHUTYaIUsX,
IPUMEHSATh OCBOEHHBIE YMEHMs Ui PELICHUS MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IOJIyYEHHBIE pE3YylbTaTbl W OLEHUBAaTh HX HA COOTBETCTBUE
IIPAKTUYECKON CUTYyaLlUH.

OcHOBHBIE JIMHUM COJEpXaHUS Kypca MareMaTHKu B 5—06 Kkimaccax —
apudmeTHyecKkas U reoMeTpuyeckas, KOTOpble Pa3BUBAIOTCS HapajjiesbHO, KaXJas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJHAaKO, HE HE3aBHCHUMO OJ[Ha OT JIPYroi, a B
TECHOM KOHTaKTe€ W B3aumojeictBuu. Takke B Kypce NPOMCXOJUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONMKMCATEIbHON CTATUCTUKH.

N3yuenune apupmeTHyecKoro marepuana HayMHAeTCsl CO CHCTeMaTH3allud U
pa3BUTHA 3HAaHUN O HATYPaJbHBIX YMCIAX, IOJYYEHHBIX B HaualnbHOH 1ikoie. [Ipu aTom
COBEPILICHCTBOBAHHE  BBIUUCIUTENBHOW  TEXHUKM W (OPMHPOBAHHME  HOBBIX
TEOPETUYECKUX 3HAHUW COUYETAeTCS] C Pa3BUTUEM BBIUHUCIUTENBHON KYyJIbTYpHl, B
YaCTHOCTH € OOy4YeHHEM MpOoCTeHIIUM MpuéMaM MNPUKUAKH U OLEHKH pe3ylbTaToB
BbluKcIeHU. M3yueHrne HaTypalbHbIX YHMCEN MPOJOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C
HA4aJIbHBIMH MTOHATUAMH TEOPUHU JEITUMOCTH.

Jpyroit kpynHslii OJIOK B COIEpKaHUU apu(PMETUYECKOW JUHUM — 3TO JIPOOH.
Hauano u3yueHus: OOBIKHOBEHHBIX U JECATHUYHBIX JpoOeil oTHeceHO K 5 kiaccy. DTo
MIEPBBIN ATANl B OCBOCHUHU JPOOEii, KOr/ia MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMH,
MOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Ipo0eil B MOJHOM 00bEMeE
NPEJIIECTBYET M3YUYEHHUIO AECATHYHBIX IpoOed, 4To I1eecOO0pa3sHO C TOYKU 3PEHUs
JIOTUKM HW3JI0)KEHUs YHUCIIOBOM JIMHUM, KOTJa NpaBuiia JACUCTBUM C JECATHUYHBIMU
IpoOsSMU MOXHO OOOCHOBAThH YK€ M3BECTHBIMM aJITOPUTMAMHU BBIMOJIHEHUS JIEHCTBUH ¢
OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JECSATUYHBIMU JApOOSAMU  pPaCHIMPUT
BO3MOKHOCTH JJIi TOHUMaHHA OOYYalOIIMMHUCS MPHUKIAAHOTO NPUMEHEHUs HOBOM
3aMUCH TP M3YYCHUHU JIPYTUX MPEIMETOB W MPH MPAKTUIECKOM HCmoib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOI! ATall B U3y4EHUU APoOeH, IJie IPOUCXOIUT COBEPIICHCTBOBAHNE
HABbIKOB CPaBHEHHUS U MpeoOpa3oBaHUs JIpoOeil, OCBOEHHE HOBBIX BBIYMCIUTENbHBIX
QJITOPUTMOB, OTTaYMBAaHUE TEXHUKH BBIYHUCIEHHM, B TOM YHUCIIE 3HAYEHUH BBIPAXKEHUH,
coJiepKaliuX M OOBIKHOBEHHBIC, U JECSATUYHBIE JPOOHU, YCTAHOBJIEHHE CBSA3EH MEXKIY
HUMH, DPACCMOTpEeHUE TNPUEMOB pelIeHus 3agady Ha JApoOu. B Hayame 6 kiacca
MIPOUCXOJUT 3HAKOMCTBO C IOHSATUEM MPOIIEHTA.



OCOOEHHOCTBIO N3YUEHHS TTOJIOKUTENBHBIX U OTPHIIATEIbHBIX YUCEN SIBIISETCS TO,
YTO OHM TAKXE MOTYT pacCMaTpUBAaThCA B HECKOJBKO 3TanoB. B 6 kinacce B Hauaze
n3ydeHust TeMbl «llojoXuTenbHbIE M OTPULIATENIBHBIE YMCIIA» BBIIEISETCS IOATEMA
«lenble 4yncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATENIBHBIMA YHUC JIAMH H
JNEUCTBUAMM C IOJIOKUTEIBHBIMU U OTPULATEIbHBIMUA YUCIIAMU IIPOUCXOJUT HAa OCHOBE
COZIEpPKATEIBHOTO IMOAXO0Jd. JTO I03BOJSIET HA JOCTYIHOM YpPOBHE IIO3HAKOMHTH
yyaluxcs MPaKTUYECKH CO BCEMHM OCHOBHBIMHM IOHSATUSIMHU TEMBI, B TOM YHCJIE U C
MpaBWJIaMd 3HAKOB TMPU BBINOJIHEHUHM apuPMeTHyecKux naercTBuid. I3yuenue
paMOHANBHBIX YHCENl Ha TOM HE 3aKOHYMTCS, a OYAET MPOJOKEHO B Kypce anredpsl 7
KJIacca, 4TO CTAHET CIEAYIOIIMM IPOXOJOM BCEX NPUHLUIHUAIBHBIX BOIPOCOB, TEM
caMbIM pazjelieHie TPYIHOCTeH 0bJerdyaeT BOCIpPUATHE MaTepualia, a pacripeeieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[lpu oOy4eHMH pEIICHHIO TEKCTOBBIX 3a1ad B 5—O6 Kiaccax HCIOIb3YIOTCS
apudmernyeckue MpUEMBI pelleHus. TeKCTOBbIE 3a7aud, pellaeMble MpU OTPadOTKE
BBIUHCIIUTENBHBIX HAaBBIKOB B 5—0 Kiaccax, paccMaTpUBAIOTCS 3aJaud CIEAYIOLINX
BUJIOB: 3a/1a4Ml Ha JBMKCHHE, HA YaCTH, HAa MOKYIKHU, HA pabOTy U MPOU3BOAUTEIBHOCTD,
Ha IPOLEHTHI, Ha OTHOIIEHUs U nponopuuu. Kpome toro, oOyuaronuecss 3HaKOMATCS €
npuéMaMu pelieHusl 3a7ad mepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTth ¢
uHpopManueH, MpeacTaBIeHHON B popMe TaOIHIl HITH TUaTrPaMM.

B [Ipumepnoit  pabGoueld  mporpamme  OpeaycMOTpeHO  (opmupoBaHHE
MPONEIEBTHUECKUX anreOpandecKux NpeAcTaBieHnid. bykBa Kak CHMBOJ HEKOTOPOTO
yucia B 3aBUCHUMOCTM OT MAaTE€MAaTHYE€CKOr0 KOHTEKCTa BBOJUTCSA IOCTEIEHHO.
bykBeHHass CMMBOJIMKA IIMPOKO MCIONB3YETCS MPEXKAE BCEro i 3alucu OOLIMX
YTBEPKACHUNA U MPEIOKEHUN, (POPMYII, B YACTHOCTHU VISl BBIYUCIICHHS T€OMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCIa.

B kypce «Marematukn» 5—6 KJIaccOB MpEACTaBICHA HarjsgHas IE€OMETpus,
HampaBJICHHAs HA Pa3BUTHE OOPa3HOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
M300pa3UTENbHBIX YMEHUWH. OTO BAXKHBIM 3Tal B M3YYEHUHU T'€OMETPHH, KOTOPBIH
OCYILIECTBIISIETCS Ha HATISIIHO-TIPAKTUYECKOM YPOBHE, OIIMPAETCS Ha HAIIISIIHO-00pa3Hoe
MbllIeHne oOydaromuxcs. bonbiias ponb OTBOIUTCS MPAKTUYECKOW HESITENbHOCTH,
OMBITY,  JKCHEPUMEHTy,  MojenupoBaHuto.  OOyuwaromuecsi  3HAKOMATCA €
reOMEeTpUYECKUMHU (UTYypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIINMU
KOH(UTypalusmMu, ydaTcsi u3o0pakaTh MX Ha HEIMHOBAHHOM W KieTyaTod Oymare,
paccMaTpuBalOT MUX MpOCTedIIMe CcBoMcTBa. B  mpouecce HW3ydeHHs HarISIIHOM
r€OMETpPUM  3HAHUS, I[OJyYeHHble  OOy4aloUMMHCS B  HAayalbHOM  IIKOJIE,
CUCTEMATU3HUPYIOTCSA U PACHIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydeOHOMY IUlaHy B 5—06 Kiaccax U3ydaeTcsi WHTETPHUpPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPbIN BKJIIOYaeT apu(pMETHUYECKU MaTepuail U HarJISIIHYIO
TEOMETPHIO, a TAKXKE IMPOINEJAEBTUUYECKUE CBEACHUS M3 aireOpbl, SJIEMEHThI JIOTUKU U
HayaJia OIMCaTeIbHON CTATUCTHUKHU.

VY4eOHbIi M1aH Ha U3yYEeHUE MAaTeMaTUKH B 5—O6 Kiaccax OTBOJIUT HE MEHee 5
y4eOHBIX YacCOB B HEJENIO B TEUCHHME KaXKJIOTo rojga oOydeHwus, Bcero He MeHee 340
y4eOHBIX YacoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

5 kiace

Harypanenble uncna m Hyne HatypansHoe wmcno. Psa HaTypanbHBIX dYHCE.
Yucno 0. M3o00paxkeHne HaTypalbHBIX YHCEN TOYKAMH HAa KOOPJMHATHOW (UHMCIOBOI)
npsamoil. Ilo3uimoHHas cucrteMa cuMcieHusd. PuMckas Hymepanus Kak [IpUMED
HEMO3ULMOHHOM CUCTEMBI CUMCIIeHUs. JlecaTHYHas cucTeMa CUNCIICHHUS.

CpaBHeHHE HaTypalbHBIX YHCEJ, CPaBHEHHE HATYpaJbHBIX YHCENT C HYJIEM.
Crnioco0sb1 cpaBHeHus. OKpyTIIeHUE HaTypalbHBIX YUCEI.
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CroxxeHue HaTypallbHbIX YHCEN; CBOMCTBO HYJS MPHU CIOXKEHUU. Bbruntanue kak
NeicTBUe, O0paTHOE CIIOKEHUIO. Y MHOXXEHHE HATypaJbHBIX YMCEN; CBOMCTBA HYJS H
€AUHUIBI TpU yMHOXEHUU. JlemeHue Kak JeWcTBUE, OOpaTHOE YMHOXEHUIO.
Kommnonents! neiicTBuii, cBsizb Mexay HuMuU. [IpoBepka pesynbTaTa apu@MeTHUECKOTO
nevictus. IlepemecTuTenbHOe U COUYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHUS, paCIpeIeIUTeTIbHOE CBONCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB Juisi 0003HAUEHUS] HEU3BECTHOI'O KOMIIOHEHTA M 3aIlUCH
CBOMCTB apu(METHICCKHUX JTCHCTBUU.

Jennrenu u KpaTHbIE YKCIIa, PA3JIOKEHHE HA MHOXUTENU. [IpocTeie u cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkoM.

CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM. 3alIUCh YUCIIA B BUJIE CYMMBI Pa3psiIHbIX
CJIaraeMblIX.

YucnoBoe BblpakeHUE. BrlunciieHne 3Ha4YCHUI YNCIOBBIX BBIPAKEHUH; MOPSAIOK
BBIIIOJTHEHUS JeWcTBUM. lcnonp30BaHME NpU BBIYUCICHUSX IEPEMECTUTEIBHOTO U
COYETaTEeIbHOIO CBOMCTB (3aKOHOB) CIOXEHMS WU YMHOXXEHUS, paclpeielUTeNIbHOro
CBOMCTBA YMHOKCHUS.

Apoou

[IpencraBienne o 1poduU Kak criocoOe 3armucu 9acTy BenuIrHbl. OOBIKHOBEHHBIC
napobu. IlpaBunbHble M HempaBuibHbE ApoOH. CmemaHHas JpoOb; NpencTaBlICHUE
CMEIIaHHOM ApoOU B BHJI€ HENPABUIBHOW JIpOOM U BBIJACIEHUE LIEJIOW YacTH 4YHUCia U3
HeNnpaBUWIbHOM Apobu. M300paxenue 1podbel ToukaMu Ha YUCIOBOU npsiMoii. OCHOBHOE
cBoiicTBO apobu. Coxpaienue apodei. [IpuBenenne npodu K HOBOMY 3HaMEHATEIIIO.
CpaBHenue npobeii. CinoxkeHue U BbIUMTaHUE ApoOeil. YMHOXKeHUe U JejeHue Apooeii;
B3alMHO-00paTHbIe 1poOu. Haxox1eHne 4acTH 1eJ0ro U LEeNI0ro Mo ero 4YacTu.

Hecatnunas 3anuck napobeit. IlpencraBmeHue naecsITHYHONW JpoOM B BHJIE
OOBIKHOBEHHOH. M300pakeHne AECATHYHBIX APOOEH TOYKaMU HA YHCIOBOHM MPSIMOM.
CpaBHeHue IeCATUYHBIX ApoOeit.

Apudmernueckue 1eicTBUA ¢ NeCATHYHBIME Ipo0siMu. OKpyTIeHHE AeCATUIHBIX
Tpooei.

Pemienue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3a7a4 apudmMeTHUecKuM crocodoM. Perienne norudeckux
3ajmay. Pemenue 3amay mepebopoM BceX BO3MOKHBIX BapHaHTOB. Vcmoibp3oBaHue mpu
peleHnt 3aa4 TaOIUIl U CXEM.

Pemienne 3amau, coaepKalMX 3aBUCUMOCTH, CBSI3BIBAIOIIAE  BEIUYMHBL
CKOPOCTb, BpEMs, PAacCTOSHME; LI€HA, KOJUYECTBO, CTOMMOCTb. ENMHUIBI U3MEPEHUS:
Macchl, 00b€Ma, LIEHbI; PAcCTOSHUS, BPEMEHM, CKOpOCTU. CBS3b MEXIY €IWHULIAMU
U3MEPEHUS KaXI01 BEIUUNHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne faHHBIX B BUJE TAOIUILL, CTOIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsuele npenctaBieHust o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, yroJ1, JIOMaHasi, MHOIOyTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsSMOH, OCTpBIii, Tynoit
U pa3BEPHYTHIN YIIBL.

JnuHa oTpe3ka, METpUYECKHE E€AUHUIBI JUIMHBL. JIMHA JOMaHOM, NepuMerp
MHOTOYrojbHUKa. M3MepeHne n nocTpoeHne yriioB ¢ IOMOIIBIO TPAHCIIOPTHPA.

Harnsgnele mnpencraBieHuss o (¢uUrypax Ha IUIOCKOCTH: MHOTOYTIOJBHUK;
IPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenne ¢uryp, B TOM uHcie Ha Kierdatoi Oymare. IlocTtpoenme
KOH(Urypanuii U3 yactei mpsiMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOW U KJIeT4aToON Oymare.
Hcnons30BaHKe CBOWCTB CTOPOH M YIJIOB IIPSIMOYTOJIbHUKA, KBaApaTa.
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[lnomanes  OpsAMOYroJibHUKa W MHOTOYTOJIBHMKOB,  COCTaBJIGHHBIX W3
MPSIMOYTOJILHUKOB, B TOM uHncie GUryp, n300pax€HHbIX Ha KiieT4aToil Oymare. EnuHuUIbI
U3MEpEeHUs IUIOIIA N,

Harnsigaele mpenctaBieHHsT O MPOCTPAHCTBEHHBIX (DUrypax: NPpSMOYTrOJIbHBIN
napajiesnenunes;, Kyo, MHOrorpaHHUKU. M300pakeHue MPOCTEHITNX MHOTOIPaHHHUKOB.
Pa3Béprku kyOa u mapamnenenunena. Co3ganue Mojelneid MHOTOTPaHHUKOB (M3 OyMmard,
IIPOBOJIOKH, IUTACTUIIMHA U Ap.).

O0bEM PAMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel usmepenust oobéma.

6 kaacc
HartypaabHble ynciia

Apudmernueckne ACUCTBUS C MHOTO3HAYHBIMH HATypalbHBIMH  YHCIAMU.
YucnoBble BbIpaXXEHUs, MOPSIOK ICHCTBUI, HCIONb30BaHHE CKOOOK. Mcronb3oBaHue
IIPU  BBIYUCIICHUSAX [IEPEMECTUTEIBHOIO M COYETATeIIbHOIO CBOMCTB CJIOKEHHS U
YMHOXXEHHS, PaCHpENeUTEeIbHOIO CBOMCTBA YMHOXEHUs. OKpyrieHHuEe HATypaJbHBIX
YHUCEIL.

Jenurenu M KpaTHbIE 4YHCIA; HaWOONBIIMKA OOIIMI JEIUTEeNh W HauMEHbIIee
ob1ee kpatHoe. J[enMMocTh CyMMBI U Ipou3BeieHHsI. JleJIeHne C OCTaTKOM.

Apoou

OObIKHOBEHHAss JpoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe ApoOei.
CpaBHeHue u ynopsgouuBaHue npoOeil. Pemenuwe 3amad Ha HaXOXACHHE YaCTH OT
IIEJIOTO | LIEJIOTO 10 ero yacTu. J[poOHoe uncino Kak pe3yibrar aenenus. [IpencraBinenne
JECSITUYHON npoOuM B BUJE OOBIKHOBEHHOH ApOOM U BO3MOXKHOCTH MPEACTABICHUS
OOBIKHOBEHHOH JIPOOM B BUJIC NCCATUIHON. [lecsaTruHbIe 1poOU B METpUYECKas CUCTEMa
Mep. ApudmeTHueckue IEHCTBUS U YUCIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMU U
JECSITUUHBIMU JIPOOSMHU.

Otnowenue. Jlenenwe B JaHHOM OTHOWIEHWH. MacmTtab, MpoOMOPLHSL.
[IpuMeHeHne nponopuuii IPU PEILEHUN 3a1a4.

[lonsiTue mpoueHTta. BeluucieHue npouneHTa OT BEJIWYUMHBI U BEJIMYUHBI O €€
MPOLEHTY. BbIpakeHne TMpOLEHTOB JEeCATHUHBIMM JpoOsMu. Pemenue 3amad Ha
MPOLIEHTHI. BbIpakeHre OTHOIIEHUS BETUYHMH B IPOLEHTaX.

IHosno:kuTENBHBIE M OTPHLATEIbHbIC YHCJIA

[lonoxurenpHble W oOTpULaTENbHbIE uucna. llenble uncna. Moayne uyucna,
reoMeTpuyecKas MHTepIperanus Moayms yucia. M3o00paxeHue yrcen Ha KOOPIUHATHON
npsMoil. UucnoBble npomexyTku. CpaBHeHHe uucenl. ApudmeTHueckue ACHCTBUS C
MOJIOKUTEIBHBIMUA U OTpHULIATEIbHBIMU uMciamu. [IpsiMoyronpHas cucreMa KOOpPAMHAT
Ha TuiockocTd. KoopauHaTel TOUYKM Ha MJIOCKOCTH, abcuucca U opauHaTa. [loctpoenue
TOYEK U (PUryp Ha KOOPIAUHATHOMN IJIOCKOCTH.

BykBeHHbIe BBIpAa:KEeHHUS

[TpumeHnenue OykB AJi 3alMCH MATEMaTHYECKUX BBIPAKEHUN U TPEIIOKEHHM.
CpoiicTBa apupMeTH4YeCKMX JAeWcTBUN. bByKBEHHBIE BBIPAKEHHS W  UYHUCIOBBIE
IIOACTAHOBKU. DYyKBEHHBIE pPAaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOTO KOMIIOHEHTA.
@opmynbl; GopMynbl TEepUMeTpa U IJIOMAAM NPSIMOYTOJIbHUKA, KBajpata, o0bEMa
napajuieJienumnesa u Kkyoa.

Pelenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3afau apupMeTHUECKUM criocoOoM. PerieHue morndeckux
3ajgau. Pemenue 3amau mepeOOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Pernenue 3ajad,
COJIepKAIIMX 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIMYUHBI: CKOPOCTh, BPEMs, PACCTOSHHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThl. EauHuIs!
U3MEpPEHUsl: Macchl, CTOMMOCTH; PACCTOSIHMS, BpPEMEHH, CKOpPOCTH. CBS3b MEXAy
€AMHULAMU U3MEPEHUS KaXA0W BEIMYUHBI.
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Pemenune 3agad, cBSI3aHHBIX C OTHOLIEHHEM, MPONOPLMOHAIBHOCTHIO BEJINYMH,
MPOLICHTAMU; pEeIlIEHNE OCHOBHBIX 3a/]1a4 Ha IPOOU U MPOLIEHTHI.

OneHka u IpuKHIKa, OKPYIJIEHUE pe3yibTara.

CocraBneHne OyKBEHHBIX BBIPQXKEHUH 110 YCIIOBHIO 3a/1a4H.

[lpencraBieHne MaHHBIX C MOMOIIBIO Tabmui W auarpamm. CronOuartbie
JuarpamMmbl: YTEHHE U IIocTpoeHue. UTeHne KpyroBbIX IHarpaMM.

Harasignas reomerpust

Harnsinaele npencraBieHust o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, yroJ, JOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTrOJIbHUK, OKPYKHOCTD,

KpYT.

B3anmHOe pacnonoxeHue IByX NMPSMBIX Ha IUIOCKOCTH, NapaJlIC]IbHBIC MPSMBIE,
NIEpIEeHIUKYJIApHBIE NTpsiMble. MI3MepeHne pacCTOSIHUM: MEKIY ABYMs TOYKaMH, OT TOUKH
10 IIPSIMOM; JUIMHA MapIlIpyTa Ha KBaJpaTHOU CETKE.

W3mepeHne ¥ IOCTPOEHUE YIVIOB C IIOMOLIBIO TpaHCHoOpTHpa. Bumisl
TPEYTOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYIOJbHbIM, TYHNOYTOJbHBIN; paBHOOEIPEHHBIMH,
PaBHOCTOPOHHUN. UeThIpEXYTOJIBHUK, IPUMEPBI YETHIPEXYTOJBHUKOB. IIpsAMOYyronbHuK,
KBaJpaT: MWCHOJb30BAaHWE CBOMCTB CTOPOH, YIJIOB, JuaroHaiei. I3o0paxeHue
reOMEeTpUUECKUX (UTyp HAa HETUHOBaHHOW OyMare ¢ HCIOJIb30BaHHEM IHPKYJIS,
JMHEWKH, YroJbHUKA, TpaHcnopTupa. [loctpoenus Ha kieryaroil Oymare.

[Tepumerp MHoroyrospHuka. [loHdarue miomanu Gurypsl; eAMHULIBI U3MEPEHUs
wiomaau. [Ipubmmxénnoe u3MepeHue IUIOMAAM GUIyp, B TOM UHUCIIE Ha KBaJpaTHOMH
cetke. [IpubnnxEnHoe n3MepeHue JUIMHbI OKPYKHOCTH, IIJIOLIaAN Kpyra.

CuMmMerpus: LeHTpaibHas, oceBas M 3epKaibHas cummerpuu. IlocTpoenue
CUMMETPUYHBIX QUTYP.

Harnsiiaele mpeacTtaBiaeHus O HNPOCTPAHCTBEHHBIX (QUrypax: Hapajiesienurne],
KyO, Tmpu3Ma, THUpaMuja, KOHyC, mwiauHAp, map wu chepa. H3obpaxkeHnue
IPOCTPAaHCTBEHHBIX GUryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, LIMJIMH]PA U KOHYCA.
Co3nanue Mojeneil mpocTpaHCTBEHHBIX (Guryp (M3 Oymaru, MpOBOJIOKH, IUIACTUIIMHA U
Jp.).

[Tonsitue o00bEMa; eauHUIBI H3MepeHuss o00béMa. OOBEM MPSIMOYTOJIBLHOTO
napajenenunesa, Kyoa.

INVIAHUPYEMBIE TIPEJMETHBIE PE3VJIBTATbBI OCBOEHMUSA
NPUMEPHON PABOYEN IMPOI'PAMMBI KYPCA (IIO TOJAM OBYYEHUS)

OcBoenne yuebHOro kypca «MaremaTuka» B 5—6 KjaccaX OCHOBHOW HIKOJIBI
JOJDKHO —oOecreynBaTh JIOCTMDKEHHE CJENYIOIIMX IPEeIMETHBIX 00pa3oBaTeNbHbIX
pE3yIbTATOB:

5 KJacc
Yucya 1 BLIYUCICHUA

-[loHnMaTe ¥ MpaBWIBHO YNOTPEOJATh TEPMHHBI, CBA3aHHBIE C HATypajIbHBIMU
YuclIaMU, OOBIKHOBEHHBIMH U JIECITUUHBIMU IPOOSIMHU.

-CpaBHMBATh U YNOPSIOYUBATH HATYpaJIbHBIE YNCIIA, CPABHUBATH B MIPOCTEHIINX
cllydasix OObIKHOBEHHbIE IPOOH, IECATUUHBIE IPOOH.

-COOTHOCHTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOW) MPSMOM C COOTBETCTBYIOIIUM
eil yrcnoM M u300pakaTh HATypajbHbIE YMCIIA TOYKAMU Ha KOOPIWHATHOW (YMCIIOBOM)
IPSIMOM.

-BoimonuaTte apudmernyeckue JEHCTBUS € HATypaJbHBIMM  YHCIIaMH, C
OOBIKHOBEHHBIMH JPOOSIMU B MPOCTEHIINX CITydasx.

-BrinonHATh MPOBEPKY, MPUKUIKY PE3YNIbTaTa BEIUNCICHHN.

-OKpyIJIsATh HaTypaJbHbIE YUCIIA.
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Pelnenue TeKCTOBLBIX 33124

-Pemare TekcroBele 3amauM  apuMETHUECKHMM CHOCOOOM M € IOMOIIBIO
OpPTraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

-Pemate  3agaum, copepkamye  3aBUCHUMOCTH, CBSI3BIBAIOUIME  BEJINYMHBL
CKOPOCTb, BpEMs1, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb.

-Mcnonbs30oBaTh KpaTkue 3alMCH, CXEMbl, TaOIMIbI, 0003HAYEHUS IPU pEIIECHUU
3a1a4.

-IIonb30BaThCSI OCHOBHBIMM €IMHHULIAMU M3MEPEHUS: LIEHBI, MacChl; PaCCTOSHUA,
BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHU €IMHUIIBI BEJIUYMHBI YEPE3 APYTHE.

-M3BnekaTp, aHaJINM3UPOBaTh, OLICHWBAaTh HH(MOPMAIUIO, IPEICTABICHHYIO B
Tabnuie, Ha CTONOYATON IuarpamMMe, HHTEPIPETUPOBATH IPEACTABICHHBIC JaHHbBIC,
HCII0JIb30BaTh JAHHBIE DU PELICHUM 3a/1a4.

Harnsanas reomerpus

-[Ionb30BaThCsl TEOMETPUYECKUMHU IOHATHAMH: TOYKA, MpsMas, OTPE30K, JIyd,
yroJ1, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

-[IpuBoauTh mnpuMepsl OOBEKTOB OKPYXKAIOIIEIO0 MHUpPA, HMEKIUX (opMy
M3Y4YEHHBIX FEOMETPUUECKUX PUTYP.

-Mcnonp30oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YINIaMU: BEpLIMHA CTOPOHA; C
MHOI'OYTOJIbHUKaMH: yroJl, BEpLIMHA, CTOPOHA, IUAaroHallb, C OKPYKHOCTBIO: PaanycC,
JUameTp, LIEHTP.

-N300paxate W3ydeHHBIE TeoMeTpudyeckne (Urypsl Ha HEIMHOBAaHHOH W
KJIeTYaTOM Oymare ¢ HOMOIBIO LIUPKYJIS U IMHEHKH.

-HaxomuTe IIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBL;, CTPOUTH OKPY’KHOCTb 3a/IaHHOTO pajuyca.

-Mcnonbp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHUKA, KBajapaTa Uil HX
IIOCTPOCHHSI, BBIYACICHMS ILUIOIAAN U IEPUMETPA.

-Boruncnsate mepuMmerp W IUIOMIAJL  KBajgpara, NPsSMOYTOJIbHUKA, (uUryp,
COCTaBJIEHHBIX M3 IPSIMOYTOJIbHUKOB, B TOM 4Hcie GUryp, U300paxEHHBIX Ha KJIETYATOM
Oymare.

-[lonb30BaTbCSI OCHOBHBIMM METPUUYECKHMHU €IMHHULAMU W3MEPEHHUS JJIMHBIL,
IUIOUIA/IM; BbIpaXKaThb OJHM €AMHMIIBI BEJIWYMHBI 4yepe3 apyrue. 6 Pacmosznasath
napajjiesnienunesl, Ky0, HWCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pPeOpO TpaHb,
M3MEpEeHus; HaXOAUTh U3MEPEHUS Mapaienenumnena, Kyoa.

-Boruncnare 00bEM  KyOa, napamenenunena MO 33JaHHBIM H3MEPEHUsM,
10JIb30BAThCS €AMHUIIAMU U3MEpEHusl 00bEMa.

-Pemiare HecnoxHbIE 3aaud Ha H3MEPEHHE TIECOMETPUYECKMX BEIMYHMH B
MIPAKTHUYECKUX CUTYyaLUsX.

6 xmacc

Yuciia 1 BIYMCICHUSA

-3HaTh M TOHUMaThb TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUIAMHM YHUCEN U
crocobaMy MX 3allMCH, NEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (OpPMBI 3amUCH
YHUCIIa K Apyrou.

-CpaBHMBaTh M YHOPSAJOYMBATH L€Jble YMCIA, OOBIKHOBEHHBIE M JIE€CATUYHBIE
IpoOu, cpaBHUBAThH YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

-BbinonHATh, coderas yCTHblE W IMHUCbMEHHBIE NPUEMBI, apuMeTHyecKue
JEeUCTBUSL C HATYPAJbHBIMH M LEJIBIMU YHUCIAMH, OOBIKHOBEHHBIMH M JIECTUYHBIMHU
IpoOsIMH, TIOJOKUTENbHBIMU U OTPHUIATEIbHBIMU 4YHCIaMH. 6 BplUuCIATh 3HaueHUs
YHUCJIOBBIX BBIPAXKCHUH, BBIIIOJIHATh INPUKUAKY U OLICHKY pe3ylbTaTa BBIYMCIICHMUI;
BBINIOJIHATh ~ NpeoOpa3oBaHUSl  YHUCIOBBIX  BBIPA)KEHMH HAa  OCHOBE  CBOMCTB
apu(pMeTHYECKUX ACUCTBHM.

-COOTHOCUTH TOUKY Ha KOOPJIMHATHOW MPSIMON C COOTBETCTBYIOIIUM €I YHCIIOM U
n300pakaTh YUCla TOYKAMU Ha KOOPAMHATHOM MPSIMOM, HAXOJUTh MOJYJIb YUCIIA.
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-COOTHOCHUTB TOUKHU B IIPSIMOYTOJIBHOM CUCTEME KOOPJAUHAT C KOOpAUHATAMU TON
TOYKHU.
-OKpyTJIATH 1eNbIe YNCIIA U IECATHYHBIC IPOOH, HAXOIUTH MPHOIMKEHHUS YHCEIL.

YuciaoBble 6yKBeHHI>Ie BbIPAKCHUSA

[TonumaTth ¥ yHnoTpeONsATh TEPMHHBI, CBS3aHHBIC C 3alKMCHIO CTENCHU YHCIIA,
HaxoAuTh KBaZpaT M KyO uYHUCIA, BBIYMCIATH 3HAUEHMSI YHUCIOBBIX BBIPAXKECHUH,
COJIEPIKaIUX CTCIICHH.

[Tosb30BaTbCs NMPU3HAKAMU JEIMMOCTH, PaCKIaAblBaTh HaTypalbHBIC YKCIA Ha
IIPOCTHIE MHOKUTEIH.

[Tonp3oBaTbess MacITabOM, COCTABIIAThH MPONOPLUUHU U OTHOILICHMSL.

-Mcnonb3oBarh OyKBbI JUIsi OOO3HAUEHUS 4YMUCEN INPU 3aIUCH MATEMaTHYECKHUX
BBIPQ)KEHUI, COCTaBIATh OYKBEHHbBIC BBIPAKEHHS M (DOPMyJbl, HaXOAWUTh 3HAYEHUS
OYKBEHHBIX BBIPaKCHUH, OCYIIECTBIISISI HEOOXOAUMBIE TIOJICTAHOBKH M ITPeoOpa3oBaHusl.

-HaxonnTe HEM3BECTHBINM KOMIIOHEHT PAaBEHCTBA.

Pemenne TekcToBBIX 32124

-Pemars MHOrOIIaroBbIe TEKCTOBBIE 3a/1a4l apU(PMETUYECKUM CIIOCOOOM.

-Pemiate 3amaun, CBA3aHHBIE C OTHOLIEHUEM, MPONOPIUOHAIBHOCTBIO BEIUYMH,
IIPOLIEHTAMU; pelllaTh TP OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

-Pemiate  3amaum, cojepkamue 3aBUCHUMOCTH, CBSI3bIBAIOLIME  BEJIMYUHBL:
CKOPOCTb, BPEMs, PAacCTOSIHHME, LI€HA, KOJIMYECTBO, CTOMMOCTbH; IPOU3BOAMTEILHOCTB,
Bpems, 00bEMa paboThI, MCIONB3Ys apuPMETHYECKHE ICHCTBUS, OLEHKY, MPUKHIKY;
I10JIB30BATHCS €AMHUIIAMH NU3MEPEHUS COOTBETCTBYIOIUX BEJINYHH.

-CocTtaBisTh OYKBEHHbIE BBIPQXKEHUSI 110 YCIOBUIO 331a4U.

W3Bnekatb uHGOpMaLMIO, MPEACTaBIECHHYI0O B Ta0nuLax, Ha JIMHEHHOH,
CTOJIOYATOW WM KPYrOBOHM AMarpammax, WHTEPIpPETHPOBATh MPEACTaBICHHBIC TaHHEIC,
HCII0JIb30BaTh JAHHBIE DU PELICHUM 3a/1a4.

[IpencraBisTe WH(MOPMAIMIO C TOMOIIBIO TaOJHIl, JMHEHHOH W CTOIOYATON
Juarpamm.

Harasignas reomerpust

-[IpuBoauTh mNpUMeEpsl OOBEKTOB OKPYXKAIOIIETO MHUPA, HMEIMUX (opMy
M3Y4YEHHBIX T€OMETPUUYECKHUX IJIOCKUX U MPOCTPAHCTBEHHBIX (UTYD, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX (QUryp.

N3006paxarh ¢ MOMOLIBIO LIUPKYIIS, JIUHEHKH, TPAHCTIOPTHPA HA HETMHOBAHHOMN U
KJIeTYyaTol Oymare H3y4yeHHbIE IIJIOCKHE TeOMeTpHuYecKue (GUrypsl U KOH(HUIypaluu,
CUMMETpPUYHbIE (PUTYPBI.

-[Tonb30BaThCSl TEOMETPUUECKUMH TOHATUSMHU: PaBEHCTBO (DUTYpP, CUMMETpUS;
HCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpUEH: OCh CHUMMETPHH, LEHTP
CUMMETPUHU.

-HaxonuTe BeIMUYMHBI YIJI0B U3MEPEHUEM C MOMOILBIO TPAHCIOPTHUPA, CTPOUTH
yTJIbl 331aHHOM BEJIMYMHBI, NI0JIb30BAThCS NPU PELICHUH 3a7a4 IpaJlyCHONH MEpPOU YIJIOB;
pacro3HaBaTh Ha YepPTEKaxX OCTPHBIN, IPSIMOM, pa3BEPHYTHIA U TYIIOU YIJIBL.

BbluncnsaTe JUIMHY JIOMaHOWM, TIEpUMETP MHOTOYTOJIbHHMKA, IOJIb30BaThCs
€IMHUIIAaMU W3MEpEeHUsl UIMHBI, BBIpaKaTh OJHU EIUHUIBI W3MEpPEHUs IUIMHBI 4Yepe3
IpyTHE.

-Haxonute, ucnonb3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS
TOYKaMH, OT TOUKH JI0 MPSMOM, JUIMHY ITyTH Ha KBaJIpaTHON CETKE.

BoruncnsaTs miomans Guryp, COCTaBI€HHBIX U3 MPSIMOYTOJILHUKOB, HCIIOJIb30BaTh
pa3bueHue Ha TNPAMOYrOJbHMKHM, Ha paBHble (UIYypbl, JOCTpauBaHuE [0
MPSIMOYTOJIbHUKA; [0JIb30BATbCS OCHOBHBIMU  €IUHUIAMH HU3MEpPEHHsS IUIOLIAIH;
BBIPAYKaTh OJJHU €IMHUIIBI U3MEPEHUS TUIOIIAN YEPE3 APYTHE.
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-PacriosHaBath Ha MoOJENSIX W HM300paXKECHUAX NHPAMUAY, KOHYC, MFIUHD,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BeplINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.
-N300paxars Ha KiIeTyaToi Oymare mpsiMOYTOJIbHBIIN MapauieIenumne.
-Boiuncnare 00b€M MPSMOYTOJIBHOTO Mapajviesenunena, Kyba, MoJb30BaThCs
OCHOBHBIMH E€AMHUIIAMH H3MEpeHUs: 00bEMa; BBIpaXKaTh OJHH EAUHUIBI H3MEPEHHS
o0BEMa uepes aApyrue.
-Pemate HecnoXHBIE 3aJa4M Ha HAaXO0XKJIEHUE TI€OMETPUYECKUMX BEJIMYUH B
MPAKTUYECKUX CUTYaAIUsIX.

TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO0 T'OAAM
OBYYEHMSI) 5 kmacce (175 u)

Ha3Banue paznena | OcHoBHOE conepxanue | OCHOBHbIE BU/IbI JIEATETbHOCTH

(Tembl) o0yJaromuxcs

Kypca (41CII0 YacCOB)

Harypanbnubie uwucia. | lecatnunas  cucrema | Uurarts, 3alUChIBATD, CpaBHHBATH

HetictBus C | CUUCIIEHHUS. Psan | narypanbHble  yucna; — Openjaratb U

HaTypaJbHBIMHU HATypaJIbHBIX ~ YHCEN. | OOCYXJaTh  CIOCOOBI  YIIOPSIOYHBAHHS

yrcnamu(434) Harypanbubiit psa. | uucen. M300paxarbh KOOpIAUHATHYIO MIPSIMYIO,
Yucno 0. HatypasibHble | oTMEYaTh 4Mcia TOYKAMH Ha KOOPJAMHATHOM
qucia Ha | IpAMOW, HAXOAWTb KOOPJAMHATHI TOYKH.
KOOPJAMHATHOMN HccnenoBath CBOICTBA HATYypaJIbHOTO psja,
npsimoii.  CpaBHenue, | uncen 0 u 1 Ipu CIOXKEHUM U YMHOXKECHHH.
OKpYIJIEHUE Hcnons3oBatk MIPaBUIIO OKPYTJICHHS
HaTypaJbHbIX  YHUCEIN. | HAaTypalbHBIX YHUCEIL. Brinonusate
Apudmernueckue apudmeTnuecKkue NEHCTBUS C HATypATbHBIMU
JIEHCTBUS C | YMCIaMM, BBIYUCIATh 3HAYEHUSI UHCIOBBIX
HaTypaJIbHbIMHU BBIPOKEHUI €O CKOOKamMH U 0e3 CKOOOK.
YHUCIIAMH. CaoiicTBa | 3anuchIBaTh NPOU3BEACHUE B BUJAE CTEIECHU,

HYJIA TIPU CIIOXKEHUU U
YMHO>XEHHH, CBOWCTBA
€ TMHUIIBI npu
YMHOKEHHH.
ITepemecTurensHOE U
COYETATEIbHOE
CBOMCTBA CIIOKEHUS H
YMHOXEHHS,
pacupenenuTeabHoe
CBOWCTBO yYMHOXEHUS.
Henurenn wu KpaTHbIE
qucIia, pa3JIoKEHHUE
YUClla HAa MHOKHUTENH.
JleneHue C OCTaTKOM.
IIpocTeie M cocTaBHBIE
yucna. Ilpusznaku ne-
aumocTy Ha 2, 5, 10, 3,
9. Crenenb c
HaTypaJbHBIM
MOKa3aTeJIEM.
YuciioBblE BBIPAKEHUS;
MOPAIOK JEUCTBHHN.
Pemienne  TEKCTOBBIX

YUTaTh CTCIICHH, HCITIOIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHHE, TOKa3aTenb),
BEIUMCIIATE 3HAUCHUS CTerneHer. BEIMOIHATE
NPUKUIKY M OLEHKY 3HAYEHUW YHCIIOBBIX

BBIDQKCHUM, IpemiaraTe W IPUMEHSATH
IPUEMBI MIPOBEPKHU BBIYUCIICHU.
Hcnons3oBars pu BBIUMCIICHMSIX
NIEPEMECTUTENBHOE u coueTareabHOe
CBOMCTBA  CIIOXKEHUS U  YMHOXXCHMS,

pacrpeeNuTeNIbHOE CBOMCTBO YMHOKEHUS;
dbopMypoBaTh ¥ TPUMEHSATH IpPaBUIIA
npeoOpa3oBaHusl YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(METUUECKHUX AEHCTBUA.
HccnenoBaTh 4HCIOBBIE 3aKOHOMEPHOCTH,
BBIBUTaTh H  OOOCHOBBIBaTH THITOTE3HI,
(dhopMynupoBaTh 000OIIEHUS W BBIBOJBI I10
pe3ysibTaTaM TPOBEACHHOTO HCCIICIOBAHUS.
DopMynUpoBaTh ONpEACNCHUs ACTUTEN U
KpaTHOTO, HAa3bIBaTh JCIIUTEIM H KpPaTHBIC
YHClia; pacro3HaBaTh MPOCThIE U COCTaBHBIC
gucia;  (QOpMYJIMPOBaTh W TPHUMEHSTH
MpU3HAKKW JaenuMocTd Ha 2, 3, 5, 9, 10;
MIPUMEHSTHh JITOPUTM PA3JIOKCHUS YUCiIa Ha
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3a1a4 Ha BCE
apudmMeTHuecKue
JIeHCTBHS, Ha

ABVIKCHUC U ITOKYIIKH.

MPOCTHIE MHOKUTEU; HAXOAUTh OCTAaTKH OT
JICJICHUS U HEMOJHOE yacTHoe. Pacmo3HaBarh
WCTUHHBIE M JIOJKHBIC BBICKA3bIBAHUSI O
HATypaJbHbIX YHUCJAX, MPUBOIUTH MPUMEPHI
M KOHTp- MPUMEPHI, CTPOUTH BBICKA3bIBAHUS
U OTpHUIIAHUS BBICKA3bIBAHUM O CBOWMCTBAxX
HaTypajibHbIX YHCell. Konctpyupoath
MAaTEMaTUYECKUE TMPEIIIOKEHUS C MOMOIIBIO
CBSI30K «H», «HIIN», «ECIH..., TO...». Pemars

TEKCTOBBIE 3a/1a4u apu(pMETHIECKUM
Croco0OM,  HCIOJB30BaTh  3aBUCHUMOCTH
MEX1Yy BEIMYMHAMU (CKOpPOCTb, BpeM,

paccTosiHue; 11eHa, KOJIMYeCTBO, CTOUMOCTD U
Jp.): aHAJIU3UPOBATH M OCMBICIMBATh TEKCT

3amau,  nepedopMylIupoBaTh  YCIOBHE,
W3BJIEKATh HE00X0IUMBbIC JTAaHHBIE,
yCTaHaBIUBATh 3aBHCHUMOCTH MEXIy

BCJIIMYMHAMHU, CTPOUTDH JIOTHYCCKYIO LCIIOYKY
paccyxaeHuil. MonenupoBaTh X0 PELICHUs
3aJaud  C I[IOMOIIbIO PHCYHKAa, CXEMBI,
tabmuuel. [IpuBoauTk, pa3duparh, OLIEHUBATH
pa3inyHble pEIIeHMs], 3allUCH  pelleHHH
TEKCTOBBIX 3ajaady. KpI/ITI/ILIGCKI/I OLICHUBATh
HOJYYEHHBIH  pe3ynbTaT,  OCYIIECTBIAThH
CaMOKOHTPOJIb,  IpOBepsis  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOJUTh OIIMOKH.
Pematp 3amaum ¢ momomipio mepedopa Bcex
BO3MOXXHBIX BapHaHTOB. 3HAaKOMUTBCA C
UCTOpUEH pa3BUTHUS ApUPMETUKH

Harnsannas
reomerpus. JIuHuu Ha
riockocTH (12 )

Touxka, npsmas,
OTpE30K, Iyd.
Jlomanas. W3mepenue
JUTMHBI OTpe3Ka,
METPUYECKUE €IUHULIBI
U3MEpEHUS JUIAHBI.

OKpy>XHOCTb U KpYT.
[IpakTuueckast pabota
«ITocTpoenue y3opa u3

OKPYKHOCTEN». YTOII.
IIpsmon, OCTpBIA,
TYHOW M pPa3BEPHYTHIN
YIJIBL N3mepenne
yrioB. IIpakTtnueckas
padora  «IlocTpoenue
YTJIOB»

Pacno3naBate Ha uepTexkax, PHUCYHKAX,
ONMCHIBATh, HUCIOJB3YySl TEPMHHOJOTHIO, U
n300paxkaTb €  TMOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB: TOYKY, IPSMYIO, OTPE30K,
Jqyd,  yroja,  JIOMaHyk,  OKpYKHOCTb.
Pacnio3naBars, IIPUBOJUTH IIPUMEPBI
O0BEKTOB  pealbHOTO  MHpa, HUMEIOIIUX
dbopmy u3ydeHHBIX (QUTYp, OIEHHUBATH HX
JUHENHbIe pa3Mepsl. Mcnonb30BaTh TMHEHKY
U TPAaHCIOPTUP KaK HWHCTPYMEHTHl JJIs
IIOCTPOEHUS U MU3MEPEHMS: U3MEPSTH JUIMHY
OTpEe3Ka, BEIIMYMHY YIJa; CTPOUTH OTPE30K
3aJJaHHOM JUIMHBI, yroJi, 3aJlaHHOM
BEJIMYMHBI; OTKJIAJbIBATh LIUPKYJIEM paBHBIE
OTpPE3KH, CTPOUTH OKPYNKHOCTH 3aJaHHOTO
pamuyca. N3o0paxats KOH(HUTypammm
reOMEeTpHUecKuX  (uUryp U3  OTPE3KOB,
OKPYKHOCTEH, UX YacTed Ha HEJIMHOBAHHOMU
u KJIETYaTOMN Oymare; Hpeasararsb,
ONMMChIBaTL U OOCYXKJaTb  CIOCOOBI,
QITOpUTMBl NOCTpoeHMs. Pacno3HaBate u
n300pakaTh Ha HEJTMHOBAHHOM W KJIETYATOMN
Oymare IIPSIMOH, OCTpBIH, TYIIOH,
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pa3BEPHYTHIM  YIUIBI; CpPaBHMBATh  YIJIBL.
BbruncnsaTe AMUHBI  OTPE3KOB, JIOMAHBIX.
[lonumarb ¥ MCHOJB30BaTh NpPU PEILICHUU
3a/1ad = 3aBUCUMOCTH  MEXIY €AUHUIAMU
METPUYECKON CHUCTEMBI MEp; 3HAKOMHUTHCS C
HE  METPUYECKHMMH  CHCTEeMaMH  Mep;
BbIpaXaTh JJIUHY B Pa3jIMYHBIX €IUHHUIAX

u3mepenusi.  HccnemnoBath  Gurypel  H
KOHQUTypanuu,  HUCHONB3YS  LU(PPOBBIC
pecypcebl

OOBIKHOBEHHBIE
npoou (48 )

HpoOsb. IlpaBuibHBIE U
HETpaBWIbHBIE JpOOH.
OcHOBHOE CBOMCTBO
Ipoowu. CpaBHeHnue
npobeii. CroxeHue M
BBIYUTAHHE OOBIK-
HOBEHHBIX npooei.
CwmemanHas IpoOb.
VYMHOKEHHE U AeICHHE
OOBIKHOBEHHBIX
Ipo0eit; B3alMHO-
oOpatHbIe Ipoowu.
Pemenne  TEKCTOBBIX
3a7ad4, COJIepIKaIIIX
Jpoowu. OCHOBHEIE
3ajaud  Ha  JIpoOw.
[Tpumenenue OykB Aus
3aIUCH
MaTeMaTHYECKUX
BBIPAKECHUI u
MIPEJI0KEHU N

MopenupoBaTh B rpaduuecKor, IpeIMEeTHON
¢dopme, ¢ MOMOIIBIO KOMIBIOTEpPA MOHATUS
CBOICTBa, CBsI3aHHBIE C OOBIKHOBEHHOM
npoObto. UnTaTh M 3aNuChIBaTh, CPAaBHUBATH
OOBIKHOBEHHbIE poow, npeaiaraTh,
00OCHOBBIBaTh M 00CYXKAAaTh  CHOCOOBI
yrnopsigounBanus  apoOei.  M3o0paxarhb
OOBIKHOBEHHBIE JIpOOM TOYKAMHU Ha KOOp-
JMHATHOU MIPSIMOW; UCIIOJIb30BaTh
KOOPJAMHATHYIO TPSIMYIO JUISI CpaBHEHUS
npobeil. DopmyaMpoBaTh, 3alKCHIBATH C
noMompl0  OyKB ~ OCHOBHOE  CBOWCTBO
OOBIKHOBEHHOM npoowu; UCIIONIb30BATh
OCHOBHOE CBOWCTBO JIpOOM ISl COKpAILICHHS
npobeil W mpuBeneHUs IpodH K HOBOMY
3HameHaTtento. lIpencraBiATs CMEIIaHHYIO
IpoOb B BHJIE HENPABUIBHOW M BBIICNATH

LEIy0 4YacTb YHCIA W3 HENPaBUIbHOU
npo0u. BoinonusaTe apupMeTHIecKue
JeUCTBUSL C OOBIKHOBEHHBIMH JIPOOSIMH;
OPUMEHATh  CBOWCTBA  apU(PMeTHUEecKuX
JNENCTBUAN JU1sL palMoOHaIU3aLUU
BBIYKCIICHUN. BBINONHATE NPUKUAKY H
OLICHKY pe3yibrara BBIYMCIICHUN;
npeajaraTb ¥ NPUMEHATh IPUEMBI IIPOBEPKU
BbluKciieHui. [IpoBoguTe  MccnenoBaHuUs

CBOMCTB JNpoO€if, omupasch Ha YHCIOBHIE
OKCIIEPUMEHTHI (B TOM YHCJE C IOMOIIBIO
KOMITbIOTEpa). Pacrmo3HaBaTh WCTUHHBIC H

JIO)KHBIE  BBICKa3bIBaHUSA 0  Jpobsx,
NIPUBOJUTh TPUMEPbl W  KOHTPIPUMEPHI,
CTPOUTH  BBICKa3bIBAHUS U OTPULAHUA

BBICKa3bIBaHUM. Pemarh TEKCTOBBIEC 3a7auM,
coJiepskalye IpoOHbIe JaHHbBIE, U 3a/la4d Ha
HaxXO0KJICHHUE YacTH IIEJIOTO U IIEJIOTO II0 €ro
YaCTH; BBISBIATH UX CXOJCTBA U PA3IUYUS.

MopgenupoBath XOJ PpEIICHHUS 3aJadyd ¢

MOMOIIBI0  PHUCYHKA, CXEMbI, TaOIHUIIBL.
[TpuBoanTS, pazbupars, OIICHUBATh
pa3iUYHbBIE pELICHUs, 3aluCH PELICHUU

TCKCTOBBIX 3aaady. KpI/ITI/IIIeCKI/I OLICHUBATH
HOJ'Iy‘-ICHHBIﬁ pE3yibTar, OCYHICCTBJIATDH
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CaMOKOHTPOJb,  MpOBepss  OTBET  Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMUTBCSI €  MCTOpPHEH  pa3BUTHUS
apuMeTHKu

Harngaonas
TEOMETPHSI.
MHOroyrojibHUKH
(10 9)

MHOroyrojibHUKH.
YeTsIpEXYTroIbHUK,
MPSAMOYTOJIbHUK,
KBaJpar.
[IpakTnueckass pabota
«Toctpoenue
MPSIMOYTOJIbHUKA c
3aJJaHHBIMU CTOPOHAMM
Ha HEJIMHOBAaHHOMN
Oymare». TpeyroiapHuK.
[Inomanes u nepumerp
IPSIMOYTOJIbHUKA u
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX u3
MPSIMOYTOJIBHUKOB,
€IUHULBI  U3MEpPEHUus
mwiomwamu.  llepumerp
MHOT'OYTI'OJIbHUKA

OnuceiBaTh, HCHOJB3Yd  TEPMHUHOJIOTHIO,
n300pakaTh C  TIOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB U OT PyKH, MOJEIUPOBATh U3
Oymaru  MHOTOYrOJIbHUKH.  [IpuBOIUTH
OpuMepbl  OOBEKTOB  PEATbHOTO  MHUPA,
HUMEIOLINX bopmy MHOT'OYTI'OJIbHUKA,
IPSIMOYTOJIBHHKA, KBaJApara, TPEYrOJbHUKA,
OLICHMBATh  MX  JIMHEHHBIE  pa3MepBhl.
BeluncnaTe:  mepuMeTp  TpPEyroJIbHHKA,
HPSIMOYT OJIbHUKA, MHOT'OYTI'OJIbHUKA;
IIOmAaAb  NpsAMOYIOJIbHHMKA,  KBaJpara.
N3obpaxath OCTPOYTOJIbHBIE,
OPSMOYTOJIBHBIE M TYNO-  YrOJbHBIE
TpeyroiabHUKU. CTPOUTh Ha HETMHOBAHHOMU U
KJIETYATOU Oymare KBaJpar u
OPSIMOYTOJIBHUK C  3aJaHHBIMU  JUIMHAMU
CTOPOH. Hccnenosath CBOICTBa
IpSIMOYTOJIbHUKA, KBajpaTa nyTéM
JKCHEPUMEHTa, HAOIIOACHUS, H3MEpEeHus,
MOJICJIMPOBAaHUS;  CPaBHUBAaTb  CBOWCTBA
KBaJpara u IIPSIMOYTOJIBHHKA,
Koncrpyuposath MaTeMaTH4eCKHe
IPEUI0KECHUS C  TOMOILBIO CBSI30K
«HEKOTOpbIi»,  «ioboi». Pacno3naBaTh
VUCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS O
MHOTOYTOJIbHUKAaX, MPUBOJIUTH IPUMEPHl U
KOHTpIpuMepsl. MccnenoBars 3aBUCUMOCTD
IUIOLIaIM KBaJpaTa OT JUIMHBI €r0 CTOPOHBI.
Hcnonp3oBaTh CBOWCTBA KBAaJpaTHOW CETKU
JUlss ~ ToCTpoeHuss  guryp;  pa3OuBathb
IPSIMOYTOJIBHUK Ha KBaJlpaTsl,
TPEYroJbHUKH; COCTaBIATH (Urypbl U3
KBaJIpaTOB U NPSMOYTOJIbHUKOB U HaXOAWUThb
UX IUIOm@aAb, pa3duBarte (QUIypHl  Ha
MPSIMOYTOJIbHUKY M KBaJPaThl U HAXOJIUTh UX
ionaae. BelpakaTe BEIMUYMHY IUIOIIAIU B
Pa3IMYHbIX eAMHUIIAX HU3MEpEeHUs
METPUYECKOM CHCTEMBI MEp, IOHMMAaTb U
HCII0JIb30BATh 3aBUCHUMOCTH MEXy
METPUUYECKUMHU  €AUHHUIIAMH  HU3MEPEHHUS
wiom@aau. 3HAKOMUTbCA C  MpUMEpaMH
NPUMEHEHHs IUIOMAAUM M IEpUMETpa B
MpaKTUYECKUX cuTyanusx. Pemats 3aqaun u3
peanbHON KHU3HM, NpeJiaratb U 0OCYXIaTh
pa3nuyHbIe CIOoCOOBI pelIeHus 3a1au

Jecstuunbie qpodu
(38 )

JlecsaTrnanas
TIpOOeii.
JIECATUIHBIX

3aIuCh
CpaBHeHue
Tpo0ei.

[IpencraBisaTe AecaTUYHYIO ApoOb B BUJE
OOBIKHOBEHHOH, 4YHMTaTh U  3aIHCHIBATh,
CpaBHMBATh JECITUYHBIE IPOOH, NMPEAIararhb,
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JencTBus c
JIECATUYHBIMH

npobsimu.  OKpyriieHue
JNECATUYHBIX  JIpOOEH.
Pemenve  TEKCTOBBLIX
3aa4, COJIepIKALITIX
npoobu. OcHOBHBIE 3a-
Jlayu Ha Jipoou

000CHOBBIBaTh H  OOCYXAaTh  CIIOCOOBI
YIOPAJOYMBAHUA ~ JECATUYHBIX  JpoOei.
N300paxkaTh AecATUYHbIE IPpOOM TOUKAMH Ha
KOOPAMHATHOU NPsAMOM. BBIABIATH CXOACTBA
U pa3nuuusg  [paBWiI  apuPMeTHUecKux
JNEUCTBUM C HATypPaJIbHBIMM 4YHUCIAMH U
JECATUYHBIMU APOOSMU, OOBSACHSTD UX.

Brmonuate apudmernyeckue IEHCTBHA C

JECATUYHBIMU OpoosiMu; BBIIIOJIHATh
MPUKUIIKY u OLICHKY pe3ysbTara
BBIYMCIICHU. [IpumeHsTH CBOICTBa
apumeTHuecKux JEUCTBUI JInIE:

palMoHaNIM3aly BblYKCIeHU. [IpuMeHsTh
MPABUJIO OKPYIJIECHUS ACCATUUYHBIX JPOOEH.
[IpoBoauTH HUCCIIE0BaHUI CBOICTB
JECATUYHBIX IPOOEH, onupasch Ha YUCIOBbBIC
AKCIIEPUMEHTHI (B TOM YHCIE C IOMOIIbIO
KOMITBIOTEPA), BBIABUTaTh THUIIOTE3Bl U
NPUBOIUTH WX 00OCHOBaHHS. Pacro3HaBaTh
WCTUHHBIE M JIOJKHBIE BBICKA3bIBAHHUSI O
pO0sX, MIPUBOUTH pUMEPHI u
KOHTPIIPUMEPBI, CTPOUTH BBHICKA3bIBAHUS U
OTPHULIAHUS BBICKA3bIBAaHUU. Pemars
TEKCTOBBIC 3aJlayH, COCpIKalue IpOOHbBIC
JaHHEBIC, U Ha HAaXOXKJICHUE YacTH IIEJIOro U
LIEJIOTO 10 €r0 YaCTH; BBISBIATL HX CXOJCTBA
U paznuuus. MojaenupoBaTh XOJ peUICHUs
3a/laud € TOMOULIBI0 PHUCYHKA, CXEMBI,
tabmunel. [IpuBOIUTE, pa30upaTh, OIICHUBATH

pa3iMyYHbIE PpEUICHMs], 3alUCH PEULICHUH
TEKCTOBBIX 3adad. OnepupoBaTh IPOOHBIMU
YyHCIIaMU B pealbHBIX KU3HEHHBIX
CUTYaIUsIX. Kputnuecku OLICHUBATh
IIOJIyYEHHBI  pE3yJIbTaT,  OCYILECTBIATh
CaMOKOHTPOJb,  TpOBepss  OTBET  Ha
COOTBETCTBUE YCIIOBHUIO, HAXOJUTH OIINOKH.
3HaKOMHUTbCA €  HUCTOpPHEH  pa3BUTHUA
apu(MeTHKH
Harnapgnas MHOrOrpaHHHKH. Pacno3naBate Ha deprexkax, pPUCYHKax, B
reomerpus. Tena wu | M3o0paxenue OKpY>KaroIleM MHUpE IPSIMOYTOJIBHBIN
burypsl B | MHOTOI'PaHHUKOB. napajuienenunesn, Ky0, MHOTOTPaHHHKH,
IIPOCTPAHCTBE Monenu ONMCHIBaTh, HUCIOJB3YS  TEPMHUHOJIOTHIO,
(99) MPOCTPAHCTBEHHBIX OLICHUBATh JIMHEHBIE pa3Mepbl. [IpuBoAUTH
ten. [IpsMOYroibHBIM | MpUMepsl  OOBEKTOB  pEaIbHOTO  MUPA,
napajuiefienunesn, KyO. | HMEIOIINUX bopmy MHOTOTpaHHUKA,
Pa3BépTkum  Kkyba M | IpsAMOYTOJBHOTO Mapajuienenunena, Kyoa.
napajuieJenumnesa. N3obpaxare ky0 Ha KiIeTyaTo Oymare.
[Tpaktuyeckas pabota | MccnenoBath CBOMCTBa KyOa,
«Pa3BépTka Ky0a». | MpsIMOYTOJIbHOTO napajuienenunesa,
O6BéM Ky0a, | MHOTOTPAaHHUKOB,  MCIOJB3Ysl ~ MOJIEINH.
MIPSAMOYTOJIBHOTO Pacnio3znaBath 1 n300paxaTh pa3BEPTKHU Kyda
napajuleJenuneia U mapajuienenunena. MojaenupoBatbk Ky0 H
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napajuieJienumnes] |3
MaTepHaloB, OOBSICHATD croco6
MoOJeNMpoBaHusA.  HaxomuTe  w3MepeHwus,
BBIYHCIIATh TUIOMIAb TMOBEPXHOCTH, O0BEM
KyOa, MpPsSMOYrOJIbHOTO TapajuieJenuIe/a;
HCCIIeIOBaTh 3aBUCUMOCTh 00BEMa Kyba OT
JUIMHBI ~ ero  peOpa, BBIIBUTaTh U
000OCHOBBIBaTh rumotesy. Habmogate u
MPOBOJIUTh AHAJIOTMM MEXKIY TMOHATHAMU
mwiomaau U o0béma, mepuMeTpa U IJIOMAIH
MOBEPXHOCTU. Pacro3HaBaTh WCTHHHBIE U
JIOKHBIC BBICKA3bIBAHUS O MHOTOTPaHHHKAX,
NPUBOAWTH TIPUMEPHl M KOHTPIPHUMEPHI,
CTPOUTh  BBICKA3bIBAHWS W  OTPULIAHUS
BbICKa3bIBaHUU. Peliarh 3a1aun U3 peajibHOR
JKA3HU

Oymarn # TPOYHX

[ToBTOpEHME u
00o0mieHne

(10 )

[ToBTOpEHHE OCHOBHBIX
MOHATHM W METOJIOB
Kypca 5 KJ1acca,
000011IeHKE 3HAHUI

Boruncnate 3HAYEHUs BBIPAXKCHU,
coZlepaKaIIMX HaTypaJIbHbIE qyucna,
OOBIKHOBEHHbIE U  JIECATHYHBIE  JIpOOH,
BBIIIOJIHATH npeoOpa3oBaHus YUCEIL.
BeiOupate  crmoco®  cpaBHEHUs — 4HcCed,
BBIYMCIICHHH, [IPUMEHATD CBOMCTBA
apupMeTHIECKuX JNeCcTBUI UL
palMOHANIN3aLNU BEIYUCIEHUN

OcymecTBiATh CaMOKOHTPOJIb

BBIIIOJIHAEMBIX JCUCTBUM M CAMOIIPOBEPKY
pe3yabTaTa BblUMCICHUN. Pemate 3amaum u3
peanbHOMI JKU3HU, [IPUMEHATH
MaTeMAaTUYECKUE 3HAHMS U1 PEILIECHUS 3a/1a4
U3 Jpyrux YydeOHbIX mpeameroB. Pemartp
3aJaud  pa3HbIMH CIIOCOOaMH, CpaBHUBATh

CHOCOObl  pelleHusl  3ajJayd, BBIOMpATh
paLMOHAJIBHBIHN c110co0.
6 xacc (He menee 170 u)
HasBanue pazznena | OcHoBHOe conepkanue | OCHOBHBIE BUJIbI JeSITebHOCTH
(Tembl) o0ydJaronmxcs

Kypca (41cio 4acoB)

Harypanbnsle yncia
(30 9)

Apudmernueckue
JEHCTBUSA C
MHOTO3HAYHBIMHU
HaTypajJbHBIMU
qUCIIaMHU. YucaoBbie
BBIPDOKEHUS, MOPSIIO0K
JIEHCTBHI,
HCIOJIb30BaHUE
cKoOOKk.  OkpyrieHue
HaTypaJbHbIX  YHUCE.
[enutenn wm KparHbIe
YlCIIa; HaMOOJIbIINHA
ooImuKk  JeIuTenh U

BoinonusaTe apugmernyeckue IeMcTBUS ¢
MHOTO3HAQYHBIMH HAaTypaJbHBIMU UHUCIIAMU,
HaXOJUTh 3HAYEHHs] YMCIIOBBIX BBIPAKEHUN
CcO CKOOKaMu U 0€3 CKOOOK;, BBIUYHCIIATH

3HauEHUs BBIPAKECHH, CoJIepKaIInX
CTETNIEHHU. BBINOIHATH NPUKUIAKY U OLEHKY
3HA4YECHUI YUCIIOBBIX BBIPAKECHHI,
MPUMEHATh NPUEMBI NPOBEPKH pE3yJbTaTa.
Hcnons3oBats npu BBIUMCIICHUSIX
IIEPEMECTUTENBHOE 51 COUYeTaTeIbHOE
CBOMCTBA  CIIOXKEHUS U  YMHOXCHMS,

PacupeaACIMTCIBHOC CBOMCTBO YMHOKCHHUA
OTHOCHUTCIIBHO CJIOXKCHUA, CBOICTBa
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HarMEHbIIIEe oOmiee
KpaTHOeE.

Paznoxenue uywncna Ha
MPOCTbIE  MHOXHUTEIH.
JenuMmocTh CyMMBbl U
MIPOU3BEICHUS.
Jlenenre ¢ OCTaTKOM.
Pemenne  TEKCTOBBIX

3aa4

apuMeTUUECKHUX JECHCTBUM.

UccnenoBaTh 4HMCIOBBIE 3aKOHOMEPHOCTH,
IIPOBOJIUTH YHUCJIOBBIE 3KCHEPUMEHTBHI,
BBIIBUTAaTh M OOOCHOBBIBATH T'HIOTE3BI.
@opMynHpOBaTh OINpPEACIICHUS ACIUTEN U
KpaTHOTO, HAOOJIBIIIEro OOIIEro NCIUTENs 1
HaMMEHBIIIEro 00ILero KpaTHOro, MPOCTOro U
COCTaBHOTO  4MCEJI; HCIOJb30BaThb  3THU
NOHATUS TpHU pelieHun 3anad. [IpumeHsTs
QITOPUTMBI  BBIYHCICHUS  HAUOOJBIIEro
o0miero AenurTens M HaUMEHBIIErO OOIIEro
KpaTHOT'O JIBYX qyucern, AITOPUTM
Pa3yIoKEHUST YUCIIA HA MPOCTbIE MHOMXKHUTEIH.
UccnenoBats ycnoBust nenumoctu Ha 4 u 6.
Uccnenosats, o0cykaaTh, GopMyIupoBaTh U
000CHOBBIBAaTh BBIBOJ O YETHOCTU CYMMBI,
IPOU3BEJCHUA: JIBYX YETHBIX YHUCEN, JIBYX
HCUYETHBIX YHCIE, YETHOrO M HEYETHOIO
yucen. MccnmenoBarb CBOWCTBA JACIMMOCTH
CyMMBI U npousBeaeHUs uuceln. [IpuBoauTs
pUMEPHl YUCE C 3aJlaHHBIMU CBOMCTBaMH,
pacno3HaBaTb ~ BEpHbIE U HEBEpPHbIC
YTBEPKIACHUS 0 CBOMCTBAax qucell,
ONpoOBEpraTb HEBEPHBIE YTBEPKACHUSA C
MTOMOIIIBIO KOHTPIIPUMEPOB.
Konctpynposatb MaTeMaTHUYeCKUe
NPEIOKEHUSI € TOMOIIBIO  CBSI30K  «H,
«UIIN», «ECIH..., TO...». Pemarb TEKCTOBbIE
3a/1au, BKJIIOYAIOIINUE TIOHSTHS JEIMMOCTH,
apudmeTnyecKkuM crmocoOoM, HCHOIB30BaTh
rnepedop BCEX BO3MOMXKHBIX  BApHUAHTOB.
MopenupoBaTh XOJ peuieHust 3agauu ¢
MOMOIIBI0  PUCYHKA, CXEMbl, TaOJHIIBI.
[IpuBoauTSH, pa3oupars, OIICHUBATh
pa3IUyHbIe PEIICHMs, 3alUCH PEIICHUN
TEKCTOBBIX 3a]1ay.
Kputnueckun OLICHUBATh
pe3ynbTar, HaxO0JIUTh
OCYIIECTBISITh  CAMOKOHTPOJIb,
OTBET Ha COOTBETCTBUE YCIOBHIO

MOJTy4YECHHBIN
OIIIMOKH,
MIPOBEPSISt

Harmannas
reomerpusd. Ilpsmbie
Ha TI0CKOCTH (7 )

IlepnenaukynspHsie
IIpsSIMBIE.
[TapannensHbIe
npsmele.  PaccrosiHue
MEXIY IBYMsI TOUKAMH,
OT TOYKHM J0 IIPSIMOU,
JUIM- Ha TNyTH Ha
KBaJpaTHON CETKe.
[Ipumepsl TpsAMBIX B
IIPOCTPAHCTBE

Pacno3naBate Ha uepTekax, PpUCYHKaX
CIydad B3aUMHOIO pACIOJOXKEHUS IBYX
npsmMeix.  M300paxarh ¢ MOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB Ha
HETTMHOBAHHONW M KJEeT4aTod Oymare JBe
IepeceKaroIuecs IIpsSIMBIE, JIBE
napajulefibHble TpSMbIE, CTPOUTH MPIMYIO,
NEpPNEeHIUKYIApHYI0 aaHHOM. IIpuBoauth
MIPUMEPBI napauieIbHOCTU u
MEPIEHIUKYJIAPHOCTU IPSIMBIX B
TPOCTPAHCTBE. PacnioznaBars B
MHOTOYI'OJIbHUKAX NEPHEHAMKYJSPHbIE H
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napajulefibHble  CTOPOHBI. N3o06paxarsb
MHOT'OYTOJIbHUKH c napayuieTbHBIMH,
NEePIEeHIUKYIIpHBIMUA cTOpoHaMu. HaxonuTe
paccTosiHUEe MEXJy JBYMsl TOYKamH, OT
TOYKM O TpsIMOW, JUIMHY TYyTH Ha
KBaJpaTHOW CETKE, B TOM YHCII€ UCIOJIb3YS

1 (POBHIE PECyPCHI

Hpobu (32 u)

OOBIKHOBEHHAs1 Jpo0b,
OCHOBHOE CBOMCTBO
IpoOH,  COKparieHue
npobeii. CpaBHEHHE H
YIOPSAOYNBAHUE
npobeit.  JlecaTuunbie
Opodu U MeTpHuecKas
cuUcTemMa Mep.

Apudmernueckue
NEeNCTBUA c
OOBIKHOBEHHBIMU u
ECITUIHBIMU

npo0simu. OTHOIIIECHUE.
[eneHne B 1aHHOM
oTHolIeHnH. Macmrra0,
nponopuus.  [lonsaTtue
IIPOLIEHTA.

Brruncnenue npoueHTa
oT BEJIMYMHBI u
BEJINYHMHBI o eé
[IPOLIEHTY. Pemenne
TEKCTOBBIX 3ajad,
coJepKalmx ApoOu H
IIPOLIEHTBHI.

[TpakTuueckast pabota
«OTHOIIEHHE  JJIMHBI
OKpYXKHOCTH K €€
JUaMETpy»

CpaBHUBaTh U  YHOPSIOYUBATH  JApoOH,
BBEIOMpATh CHOCOO  CpaBHEHHS  JpOOeEH.
[IpencraBnsaTh AecsITHYHBIE APOOHM B BUJC
OOBIKHOBEHHBIX ApOOEH M OOBIKHOBEHHBIE B
BH/JIE JECATUYHBIX, UCIIOJIb30BaTh
SKBUBAJICHTHBIC TPEACTABICHUS JIPOOHBIX
gucell  NpU WX  CpPaBHCHHWH,  MPH
BBIUMCIICHUSIX.

Hcnonb3oBark  AecsaTHYHBIE ApOOH  TIpH
npeoOpa3oBaHUU BEIMYUH B METPUYECKOU
cucremMe Mep. BEIMOmHATE apudmernueckue
necTBus c OOBIKHOBEHHBIMU u
JECSITHYHBIMH TPOOSIMH. Brerancnsate
3HAuCHUS BBIPAXKEHUH, CoJIeprKaIInX
OOBIKHOBEHHBIE M  JIECATHYHBIE  JpoOH,
BBITOTHSTh npeoOpazoBaHus npobeit,
BbIOMpaTh CIOCOO, TPUMEHSATh CBOWCTBA
apudmeTuyecKux nencTBUl TUTST
paroHanu3anuu BerIUCIeHUH. COCTaBIATH
OTHOIICHUS W  MPONOPIUHU, HAXOJIUTH
OTHOIIICHUE BEJUYHH, JCIIUTh BEIUYHHY B
JTAaHHOM OTHOIICHHUHU. Haxonuth
IKCIICPUMCHTAILHBIM ~ MyTEM  OTHOIICHHE
JUIMHBI ~ OKPYXXKHOCTH K €€ Juamerpy.
HNHuTtepnpeTupoBath Macurad KaK
OTHOIIICHHE BEIWYWH, HAXOJUTh MaciITad
IJIaHa, KapThl M BBIYHCIATH PACCTOSIHHS,
ucrnonb3ys Macmtad. OOBSICHATh, YTO TaKoe
IPOIIEHT, YNOTPeOJIATh OOOPOTHl pEedYH Co
CJIIOBOM «IIPOIICHT». BBIpakaTh MPOIEHTH B
Ipo0six U apoOH B MPOIEHTAX, OTHOIICHHE
JBYX BEIIMYMH B TIPOIEHTaX. BBIUUCIATH
MPOIEHT OT YKCIIA U YHCIIO 1O €ro MPOIEHTY.
Okpyraare ApoOW M TPOILEHTHI, HAXOIUTh
npuOIkeHuss uucen. Pemate 3agauu Ha
YacTH, MIPOIICHTHI, MIPOTIOPIINH, Ha
HaXO0XXIEHHE npobu (mportieHTa) oT
BEIMYMHBI W BEJIMYMHBI 1O €€ Jpoom
(mporieHty), apobu (TMpoOIEeHTa), KOTOPBIH
COCTaBJIsICT OJIHA BEJIMYMHA OT JIPYTOW.
[TpuBOIUTS, pa3oupars, OIICHUBATH
pa3IUYHBIC pEUICHMS, 3aliCH  PeIICHHMA
TEKCTOBBIX 3ajay. V3Biekarh WHGOPMAIIUIO
W3 TaOJWIl ¥ JUarpamMM, WHTEPIPETUPOBATH
TaOJIMYHBIC JTAaHHBIE, OTIpECIISATh

23




HauOosbLIEee u HauMEHbIIIEEe u3
IIPEICTABICHHBIX JAHHBIX
Harnsagnas OceBas cummerpus. | PacriozHaBate Ha 4epTexax u
TEOMETpHSL. LlenTpanbHas n300pakeHUsIX, H300pakaTb OT  PYKH,
Cummerpus (6 u) CUMMETPHS. CTPOUTh C IIOMOIIBIO HMHCTPYMEHTOB (u-
[Toctpoenue rypy (OTpe3ok, JIOMaHyl, TpEeyrojbHUK,
CUMMETPUYHBIX (UTYp. | IPSIMOYTOJIbHHUK, OKPY’KHOCTB),
[IpakTuyeckas paboTa | CHMMETPHUHYIO  JAaHHOM  OTHOCHTENIBHO
«OceBast cuUMMeETpus». | IpsAMOM,  Touku. Haxomute  npumepsl
Cummerpus B | CHMMETPUM B  OKpPYKalILIEM  MHDE.
IIPOCTPAHCTBE MogenupoBatb M3 Oymaru JBe (UIYpHI,

CUMMETPUYHBIE  OTHOCUTEIIBHO  TPSMOM;
KOHCTPYHPOBATh reOMETPUYECKHUE
KOH(HUTypaIyH, UCIIOJIb3YS CBOICTBO
CUMMETPHH, B TOM 4YHUCIE C IOMOIIBIO
G poBeIX pecypcoB. MccnenoBath cBOMCTBa
M3y4CHHBIX duryp, CBSI3aHHBIC C
CUMMETPHUEH, UCHONB3ysd  OKCIIEPUMEHT,
HaOJIt0IeHuE, MO/JICTTHPOBAHHUE.
OO00CHOBBIBATh, OMNPOBEPraTh C IOMOUIbIO

KOHTPIIPUMEPOB YTBCPKACHUA O CUMMCETPHUU

duryp
Bripaxkenus c | Ilpumenenune OykB ans | Mcnonb3oBate OykBbl A 0003HaueHUS
OykBamu (6 1) 3anucu yycesl, Opd  3allUCH  MAaT€MaTHUYECKUX
MaTEMaTHYECKHUX YTBEP)KICHUM,  COCTaBIATh  OyKBEHHBIE
BBIpAKEHUI U | BBIPQXKCHUS 1o YCIIOBHIO 3a/1a4u.
IIPEII0KEHU. Hccnenosath HECJIOXKHbBIE YHCIIOBBIE
bykBeHHbIE BbIpa)KEHUS | 3aKOHOMEPHOCTH, HCIOJIb30BAaTh OYKBBI JUIS
u YKCJIOBBIC | UX 3allUCH. BBIUUCIATHL YMCIIOBOE 3HAYECHHE
IIO/ICTAHOBKH. OYKBEHHOI'O BBIPQXKEHMSI IpPH  3aJaHHBIX
bykBeHHBIE PaBEHCTBA, | 3HAYEHUAX OYKB. 3amuchiBaTh (OPMYIIBL:
HAaxO0JICHUE IepuMeTpa M IUIOIIAAN IPSIMO- YTOJbHUKA,
HEU3BECTHOIO KBaJpaTa; JJIUHBI OKPYXXHOCTH, IUIOIIAIN
KOMITOHEHTa. @OpMyJIBI | Kpyra; BBIIOJHATh BBIYMCICHHUS 10 3THUM
¢bopmynam.
CocraBndarth (dhopMyIbI, BBIPAXKAIOIINE
3aBUCHUMOCTH MEX]ly BEIMYMHAMU: CKOPOCTb,
BpEMs, PACCTOSHME; II€HAa, KOJIUYECTBO,
CTOMMOCTb; NPOU3BOJUTENBHOCTb, BpeMs,
00BEM pabOThI; BBINOJHATH BBIYMCICHUS I10
>TuM (popmynam. Haxoautb HeU3BECTHBIH
KOMITOHEHT apHU(PMETHUECKOT0 TEHCTBUS
Harnsannas YeTbIpEXYroIbHUK, N300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOM
reomeTrpus. PUrypsl | IpuUMeEpPHI OymMare C HCIOJIb30BAHUEM  UYEPTEKHBIX
Ha MI0CKOCTH (14 4) | 4eThIPEXYTOIbHUKOB. MHCTPYMEHTOB YeTBIPEXYTOJBHUKH C
[IpssAMOYTOJIBHUK, 3a/IaHHBIMHA CBOMCTBaMU: C MapaJlIeIbHBIMH,
KBaJpart: CBOICTBA | MEPIEHANKYJISPHBIMU, PABHBIMU CTOPOHAMH,
CTOpOH, YIJIOB, | MPSIMBIMHM YTJIaMU U JIp., paBHOOEIPEHHBII
JMaroHaJen. TpeyronbHUK. IIpemnaratb u  00CYXIaTbh
N3mepenue YIJIOB. | CIIOCOOBI, AITOPUTMBI ITOCTPOEHHS.
Bunbsl tpeyronpHukos. | MccnenoBarb,  UCIONB3ys  DKCIEPUMEHT,
Ilepumerp HaOJII0/IeHWe, MOJIEJTMPOBAaHUE, CBOMCTBA
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MHOTOYTOJIbHHKA.
IInomans burypsl.
dopmynel mepumeTpa u
TUTOIIA M
pSIMOYTOJIBHUKA.
[TpubnmxEénnoe
U3MEpEeHHEe  IUIOLIAIH
¢uryp. Ilpaktuueckas
pabora «[Tnomanp

Kpyra»

MpsIMOYTOJIbHHMKA, KBaJpara, pa3OuBaTh Ha
TpeyroabHUKU. OGOCHOBBIBATh, ONPOBEPraTh
C IMOMOIIbIO KOHTPIIPUMEPOB YTBEPKIACHHS O
MPSMOYTOJIbHUKE, KBaJpaTe, pPaclo3HaBaTh

BEPHBIE U HEBEPHBIC  YTBEPXKICHHS.
N3mepsate W CTpOMTH C  IIOMOUIBIO
TPaHCIIOPTHpA YIJbl, B TOM 4YHUCIE B
MHOT'OYT'OJIbHUKE, CpaBHMBATh YIIIBL;
pacrmo3HaBaTb OCTpbIC, IIpsIMBbIE, TYIIBIC,
pa3BEpHYTHIE YIJIBL. PacnioznaBars,
n300pakaTh OCTPOYTOJIbHBIH,
MIPSIMOYTOJIBHBIN, TYIOYT'OJIBHBIH,
PaBHOOEAPECHHBIN, paBHO- CTOPOHHUI
TPEYTOJIbHUKHU. Boruncnsats HEPUMETP

MHOT'OYTrOJIbHUKA, IUIOIAalb MHOTOYTIOJIbHUKA
pa3bueHneM Ha IPSIMOYTOJIbHUKH, Ha PaBHbIC
¢burypsl, UCII0JIb30BaTh METPUUYECKUE
€QVHULbI U3MEPEHUS JUIMHBI U IUIOLIA/IH.
Hcnonp3oBarte NpuOMIKEHHOE HM3MEpEHHE
JUIMH M IUIOIIaJied Ha KieTdaToil Oymare,
npuOIMKEHHOE U3MEPEHUE JUTUHBI
OKPY’KHOCTH, IIOIAAHN KpyTa

ITonoxurenbHbIE u | Henvle uymcima. Monyins | [IpuBoguTe  mpHMeEpbl  HMCIOJIB30BaHUA B
OTPULIATENIbHBIE YHCJIA | YHCIA, T[EeOMETPUYECKas | pealbHOU JKU3HU MOJIOKHUTEIBHBIX u
(40 ) UHTEPIPETallusl MOMAYJS. | OTPUIATEIBHBIX 4Hceld. M300paxarb Iielble
UucnoBble MNPOMEXKYTKH. | YHMCIA, MOJOKUTENbHbBIE U OTPUIATEIbHBIE YHCIa
[TonoxuTenbHbIE U | TOYKAMU Ha YHUCJIOBOM MpPsSMOH, HCMOIb30BATh
OTPULIATEIIbHBIE  YHKCTA. | YACIOBYH) NPSIMYIO JJi1 CpPaBHEHHsI YHCEIL.
CpaBHeHHe [IpumeHaTh npaBuiIa CpaBHEHUS, YIIOPSIOUNBAThH
MOJIOKUTEIBHBIX U | LUeJble  4WCa; HAaxXOOUTh  MOAYJb  YHUCIHA.
oTpuLaTeNnbHbIX  unced. | DopmyaupoBaTh  IpaBWIa  BBIYUCICHUS  C
Apudmernyeckne MOJIOKUTENBHBIMHA U OTPHUIIATEIbHBIMU YHCIIaMU,
JIeHCTBHS C | HAXOIUTh 3HAYEHHMS YHCJIOBBIX BBIPAKEHU,
MOJIOKUTEIbHBIMU U | coaepxalux ACHCTBUS C MOJOXKUTEIbHBIMU U
OTpPULIATETLHBIMU OTpULIATEIbHBIMU YUCIIAMH. [Ipumenste
YHCIIAMU. Peuienue | cBoiicTBa  CIIOKEHHUS W YMHOXKEHHS  JUIs
TEKCTOBBIX 3a7a4 IpeoOpa3oBaHusl CYMM H ITPOU3BEICHUIA
[IpencraBnenue [IpsamoyronbHas OOBSCHAT W WUIIOCTPUPOBATH TOHSTHE

JIaHHBIX (6 1)

CHUCTeMa KOOpJIWHAT Ha
IJIOCKOCTH.

Koopaunatel Touku Ha
IUIOCKOCTH, a0ciucca u
opauHata. Ctonmbuarsie

" KpPYyTrOBEIE
JarpaMMBbl.
[IpakTnueckast pabota
«Ioctpoenue
JarpaMm)

Pemenue  TEKCTOBBIX
3ajad,  CoJEepIKaIIuX
JTAaHHBIE,
Npe/ICTaBIICHHBIC B
TabIuIax u Ha

HpHMOYI"OJ'IBHOI\/’I CUCTCMBI KOOpPpAWHAT Ha
IIJIOCKOCTH, HCIOJb30BaTb TCPMUHOJOTHUIO,
CTPOUTH Ha KOOpHHH&THOﬁ IJIOCKOCTH TOYKH

u  GUrypel 1O 3aJaHHBIM KOOpPJMHATaM,
HaXOJUTh KOOpAMHATHl TOYek. YuTarh
cTon04aTrele H  KPYrOBBIE  JHArpaMMBL;
UHTEPIPETUPOBATH JTAHHBIE; CTPOUTH
CTOJIOUYaThIE AUArpaMMBbl.

Hcnonb3oBath uH(pOpMaIHIO,
MPECTABIICHHYIO B Tabnumax, Ha

JMarpaMMax JUis pelieHus TEKCTOBBIX 3ajad
Y 3a7]a4 U3 peajJbHON KU3HU

25




JIrarpaMmmax.

Harngaonas
reometpust. Purypsl B
npoctpanctse (9 4)

[IpsamoyronbHbIH
napajuiefienunena, Kyo,
npu3Ma, MUpaMu/Ia,
KOHYC, IWIMHJIP, Map ’
chepa. H3zobOpakeHue
MPOCTPAHCTBEHHBIX
¢buryp. [Tpumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
MWIMHIpPAa W KOHYyca.
[IpakTnueckass pabota

«Co3nanue  mojenen
POCTPAHCTBEHHBIX
buryp». ITonsTue
00BEMa; €IMHUIIBI
U3MEpEHUS o0BEMma.
O0béM psIMO-
YTOJILHOTO
napaielienurne/a,
KyOa, (hopMyITBI
00Béma

PacnosnaBate Ha depTexax, pHUCYHKax,
ONKCHIBATh THUPAMHIY, MPUIMY, IHIIAHID,
KOHYC, IIap, wu300paxarb WX OT pYKH,
MOJICTTUpOBaTh M3 OyMmaru, IUIACTUIIMHA,
NpoOBOJIOKH W Jp. [lpuBoaMTH TpUMEpHI
OOBEKTOB OKPYXAIOMIETO MHUPA, HMEIOIINX
¢dopMBl  Ha3BaHHBIX Tel. Vcmonb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHHWE, BBICOTA, PAJAUYC U JTHAMETD,
pa3BEépTKa. N3yuats, HCTOJIb3YS
OKCHEPUMEHT, HaOJIoJIeHUue, HW3MEpeHue,
MO/ICIIUPOBAHUE, B TOM qucie
KOMITBIOTEPHOE, M OIMCHIBaTh CBOICTBa
Ha3BaHHBIX TN, BBIIBIATH CXOJICTBA H
pazInyMs: MEXAY NUPaMUI0NH U TPU3MOIA;
MEXIy UWIMHIPOM, KOHYCOM H IIApOM.
PacniosHaBath pa3BEPTKU Napajuielienue/a,
KyOa, TpU3MBI, NHPaMHIBI,  KOHYCa,
IWIMH/IPA; KOHCTPYUPOBATh JAHHBIC TEJa U3
pa3BEPTOK, co3naBarb ux mozaenu. Co3naBaTh
MOJICNI  MPOCTPAHCTBEHHBIX  ¢uryp (u3
Oymaru, TIpOBOJOKH, IUIACTWJIMHA U Jp.)
Wsmepsath Ha Mojensx: JUIMHBI pEdep
MHOTOTPaHHHUKOB, TUAaMeTp mapa. BeIBoauTh
bopmyny 00BEMa IPSIMOYTOJIBHOTO
MapAJUICIIETTUIIEAA. Brruuciars o
dbopmynam: 00BEM MPSIMOYTOJIBHOTO
napajjienenunena, Kyba; — HCIIOJIb30BaTh
€IMHUIIBI HU3MepeHuss 00BbEMA; BBIYUCIATH

O00BEMBI  TEJ, COCTAaBIEHHBIX W3 KyOOB,
napajjeNnenunesoB; pemars 3aJadd ¢

pearbHBIMU TAHHBIMHU
[ToBTOpEHwUe, [ToBTOpeHne OCHOBHBIX | Bbruncuare 3HA4YeHUs BBIpa)KEHU,
0000111eH1e, MOHATUM U METOJAOB | COAEpKAIIUX HaTypaJbHbIE, 1eJble,
cucTeMaTH3anus KypcoB 5 U 6 KJ1accoB, | MOJIOKUTENbHBIE W OTPHUIATENbHbIE YHUCIA,
(20 ) 000011IeH1E U | OOBIKHOBEHHBIE U  JCCATHUYHBIE JIpOOH,
cucTeMaTH3anus BBIMIOJIHATh ~ MpeoOpazoBaHMsl  4yUCET H
3HAHUMI BbIpakeHUI. BpiOupaTh crnoco0 cpaBHEHUSA

YyyCell, BBIYMCICHUN, IPUMEHATH CBOWMCTBA
apupMeTUIECKIX JIEUCTBUI JUTS
palMOHAIIM3alMM  BBIUMCICHUH.  Pemats
3a7a4M W3 peaTbHOW >KU3HHW, MPUMEHSThH
MAaTeMaTUYECKUE 3HAHUS T PELIEHUs 3a/1a4
U3 Jpyrux npeaMeroB. Pemare 3amauun
pa3HBIMH CIOCOOaMU, CpaBHUBATH, BEIOUPATH
crocoObl pemeHust 3agaun. OcCylIecTBIATh
CaMOKOHTPOJIb BBINOJIHSIEMBIX JCHUCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BIYUCICHHI
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INPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-
9 KUIIACCBbI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBiSeTcs OJHUM M3 OMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa OOECHeunBaeT
U3y4eHUe APYruX NUCLMIUIMH, KaK €CTECTBEHHOHAY4YHOI'O, TaK U I'YMaHUTAapHOI'O LUKIIOB, €&
OCBOEHHE HEOOXOAMMO JJIsl MPOIOJKEHUST 00pa30BaHUs U B NMOBCEAHEBHOU XU3HU. Pa3Butne y
00y4aroImuXxcsi HAay4YHBIX TPEICTABICHUH O MPOUCXOXKJIECHHUM W CYIIHOCTH alreOpandeckux
abcTpakuui, croco6e OTpaKeHHsl MaTeMaTHUeCKON HayKOU SIBICHUI U MPOILIECCOB B MPHUPOJIE U
oOIiecTBe, pOJIM MaTEMaTHMYECKOrO0 MOJICIMPOBAHUS B HAYYHOM IO3HAaHUM M B IPAKTHKE
crocoOcTByeT (POPMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KaUECTB MBIIUICHUS, HEOOXOIUMBIX
JUId ajanTallid B COBpPeMEHHOM HHdpoBoM obmiecTBe. M3ydeHue anreOpbl e€CTECTBEHHBIM
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o0pa3oM o0ecrieunBaeT pa3BUTUE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOABI, (OPMYIHPOBATh yTBEpKAeHHU. OCBOCHHE Kypca anreOpbl o0ecrednBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM MCHOJb3YIOT JENYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUS, 0000IIeHNE W KOHKPETHU3ALUI0, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSITENBHON NeATeIbHOCTH
00y4aromuxcsi, IO3TOMY CaMOCTOSTEIILHOE PELICHHE 3a7ad €CTECTBEHHBIM 00pa3oM SBIISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHIIUIIA O0yUYEeHHUSI.

B crpykType mporpammsl yueOHOro Kypca «AnreOpa» OCHOBHOHM IIKOJIBI OCHOBHOE
MECTO 3aHHMMAIOT  COJECPKATEIBbHO-METONWYECKHE JIMHUM: «Yucna W BBIUKCICHUS;
«AnreOpanyuecKkue BbIpAXEHU»; «YpaBHEHUS U HepaBeHCTBay; «DyHkium». Kaxnas u3 stux
COJZIEpKATEIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyYEHUS Kypca,
€CTECTBEHHBIM 00pa30M IMEpeIuieTasich M B3aWMOJICHCTBYS C JPYTMMH €ro JIMHUSAMH. B xoze
M3YYEHHUS Kypca 00ydJaroluMCs IPUXOAUTCS JJOTUUECKH PAaCCyKIaTh, UCIIONIb30BaTh TEOPETUKO-
MHOECTBEHHBIN SI3bIK. B CBSI3M C 3TUM I1e7ecO00pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE
OCHOBBI JIOTUKH, MPOHU3BIBAIOLINE BCE OCHOBHBIE Pa3zefibl MaTeMaTH4YeCKOro oOpazoBaHUs U
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
sa3pika. Takum 00pa3oM, MOXXKHO YTBEpXKIaTh, 4YTO COAEPKATEIBHOM U CTPYKTYpPHOMH
0COOEHHOCTBIO Kypca «AJredpay» SBISETCS €ro HHTETPUPOBAHHBIN XapakKTep.

Conepxxanne nauHUM «Yucia W BBIYMCICHHS» CIYKUT OCHOBOM ISl JajbHEWILIEro
U3y4eHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS JIOTUYECKOTO MBIIUICHUS,
(GbOpMHUPOBAHUIO YMEHHSI IOJIb30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTHUYECKUX
HABbIKOB, HEOOXOMMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHSATHUS O YMCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlUMOHANBHBIMM UM HPPALUOHAIBHBIMH YHCIIaMHu, (QOpMHUpPOBAHUEM
IPEJICTAaBICHUN O IEHCTBUTEIILHOM YKCIIe. 3aBEpLICHHE OCBOECHUS YUCIIOBOM JIMHUN OTHECEHO K
cTapuieMy 3BeHY OOIIero 00pa3oBaHus.

Conepxkanne JABYyX aireOpanueckux JHHUN — «AnreOpandecKkue BBIPAKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHUIO y  OOydaromuxcs
MaTeMaTU4YeCKOIo amnmnapara, HEOOXOJMMOIO JJsi pEeLIeHUs 3aJad MaTeMaTUKH, CMEXHBIX
MPEeIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. B OCHOBHOI mIKojie y4eOHBI MaTepuan
ITPYNIUPYETCST BOKPYT pallMOHANbHBIX BbIpaKeHUH. AusnreOpa JE€MOHCTpUPYET 3HAuY€HUE
MaTEMaTUKU KakK sI3bIKa JJI [TOCTPOCHMSI MATEMAaTUYECKUX MOJEJIEH, ONHCAaHUS IPOLECCOB U
ABJIEHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TakkKe JajibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
uHpOpMaTUKH, ¥ OBJAJICHUE HAaBBIKAMU JIIYKTUBHBIX paccyxkaenuid. [IpeobpazoBanue
CHUMBOJBHBIX (OPM BHOCUT CBOM crneuuduyeckuid BKJIAJ B pa3BUTHE BOOOPAXKEHMS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanve  (GyHKUMOHAJIbHO-TpaQUUECKOW JIMHUM  HAleJIeHO Ha  IOJIyuyeHHe
HIKOJIbHUKAMU 3HAHUHN 0 QYHKIUAX KaK BakKHEHIIeW MaTeMaTUYeCKON MOJENIH JUlsl ONMCAHUS U
UCCIIeIOBaHMsI Pa3HOOOPA3HBIX MPOLIECCOB M SBJICHUHN B pupoze U obuiectBe. Mzydyenue 3Toro
MaTepuaia CHocoOCTBYeT pAa3BUTHIO y OOydYalolIUXCsl YMEHHUS MHCIIOJIb30BaTh pa3IUYHbIE
BbIpa3UTENbHbIE CPEJICTBA A3bIKa MaTeMaTHMKH — CIIOBECHbIE, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (POPMUPOBAHUE MPEJCTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTHU [IUBUIM3ALNU
U KYJBTYpBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ywyeOHOMY miiaHy B 7—9 Kkiaccax u3y4aercs y4eOHbIH Kypc «AmnreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIME OCHOBHBIE pa3fiefibl cojepikaHus: «Yucia v BBIYUCICHUS,
«AnredpandecKue BRIPAKEHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUNY.

VYueOHblil M1aH Ha U3ydeHHe anreOpbl B 7—9 Kiaccax OTBOJIUT HE MeHee 3 yueOHBIX
YacoB B HEJEIIO B TEUCHUE KAXKIOTO T0o/1a 00ydeHUs], BCETO 3a TPHU rojla 00y4YeHHsT — HE MeHee
306 y4eOHBIX 4aCOB.
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COAEPXAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHUSA)
7 KJ1acc

Yucna v BbIYMCICHUA

PanuoHaJbLHBIE YHCJIA

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OAHON (opMBI 3ammcu Apodei K
apyroi. IloHsATHEe panMoOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYMBAHNE PALMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUA ¢ pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHnb ¢ HaTypaJbHBIM IMOKa3aTeJeM: OIpe/esieHHe, MpeoOdpa3oBaHnue BBIPAKEHUH Ha
OCHOBE OIpE/IEICHNUS, 3aI1Ch OOIBIINX YHCEIL.

[TporeHTsI, 3aMMCch MPOLIEHTOB B BUJE IpoOU U APOOH B BUJIE MPOICHTOB. TpU OCHOBHBIE
3a[a4M Ha IPOLEHTHI, PELICHHUE 3a/1a4 U3 PEeaIbHON IIPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HAaTYPAIBbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00OpaTHas POIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOH. JomycTUMble 3HAYECHHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYIIBL.
Beruucnenus no gpopmyiiam.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKCHHN, TOKIECTBEHHO PaBHBIC BHIPAKEHHS, TIPABUIIA
npeoOpa3oBaHusl CyMM U NPOU3BEACHUMN, IPABUIIA PACKPBITH CKOOOK U MPHUBEICHHSI TIOJOOHBIX
CllaraeMblx.

CBoiicTBA CTENEHN ¢ HATYPAJIBHBIM II0KA3aTeJIeM.

OpHowienbl 1 MHOTouIeHbl. CTeneHb MHOrowieHa. CiiokeHue, BBIYMTaHUE, YMHOKEHUE
MHOro4seHoB. DopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHenust

VYpaBHeHHE, KOPEHb ypaBHEHHS, PaBUIIa MPEOOPA30BAHUS YPABHEHUS, PABHOCHILHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOIO ypaBHEHWS,
pellleHne JIMHEHHBIX ypaBHEHHMIl. CocTaBleHHME ypaBHEHUM IO YCIOBHMIO 3ahaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeitHOe ypaBHEHHE C JBYMs NEpEeMEHHbIMH U ero rpapuk. Cuctema AByX JMHEHHBIX
YpaBHEHUW C JABYMsI TIEpEeMEHHBIMHU. PeleHue cucrem ypaBHEHHI CIOCOOOM TMOJCTAHOBKH.
[Tprmeps! pelieHns: TEKCTOBBIX 3aJa4 ¢ TIOMOIIBbIO CHCTEM YpaBHEHUM.

Koopaunartel u rpadpuxku. ®yHkuuun

Koopaunara toukn Ha npsmoin. YwuciioBble mpoMexyTKU. PaccrosHue Mexay IBYMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[IpssmoyronbHast cucrtema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa TOYKH Ha
KoopAnHaTHOM miockocT. [Ipumeps! rpaduxos, 3amaHHbIX (opmynamu. UteHue rpaduxon
pEATbHBIX 3aBUCUMOCTEM.

ITonsatue ¢ynxuuu. I'papux ynxnuu. CoiictBa Qynkuumit. JluneitHas ¢yHkus, eé
rpaduk. I'padpuk dynkuuum y = Ix| . I'papuyeckoe pemieHre TMHEWHBIX YpaBHEHUN U CHCTEM
JIMHEUHBIX YPaBHEHUM.

8 knace

Yuciia 1 BLIYUCICHUSA

KBagparueiii kopers u3 uucia. [lonarue o0 wppanmoHamsHOM uucie. [lecsaTuyHbie
npUOIIKEeHUS UppaAllMOHaIbHBIX uncen. CBolicTBa apu(pMeTHYECKUX KBaJpaTHBIX KOPHEH U MX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BHIPAKEHUW W BBIYUCICHUAM. JleHCTBUTENbHBIC
qyuca.
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Crenens ¢ 1enabpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3alluch YUCa.
Auredpanyeckue BbIpasKeHUs

KBagparHelii TpEXWIEH; pPAa3jI0KEHHE KBAJAPATHOIO TPEXWIEHA HAa MHOMKHTEIU.
Anrebpanueckas apoos. OCHOBHOE CBOMCTBO anreOpamdeckoil nqpodu. CriokeHue, BHIYUTAHHE,
YMHOXXEHHUE, JeJeHHe anreOpamdeckux npobel. PanumoHanbHble BBIpAXKEHUS H  HX
npeoOpa3oBaHueE.

YPaBHeHI/Iﬂ N HEPABCHCTBA

KBagparHoe ypaBHeHue, Gopmynia KOpHEW KBaJpaTHOTO ypaBHeHHsA. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOOAIIMXCA K JMHEWHBIM M KBaapaTHbIM. [Ipocreiimue npoOHO-
paluMOHAIbHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTallvs YpPaBHEHUNH C JByMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IlepeMeHHBbIMU. [IpuMepbl pemieHuss CUCTEM HEIMHEWHBIX YPAaBHEHHUU C
JBYMsI IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3224 aJredpandeckum crnocodom.

UucnoBble HEpaBEHCTBA M HUX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBAa € OAHOW mnepeMeHHOM. CucreMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuu. O6nacTh OnpeneneHns U MHOXKEeCTBO 3HaueHui QpyHkunu. Crocoobl
3amanus QyHKIUH.

I'paduk ¢yukuuu. Urtenune cpoiictB (ynkuuu no e€ rpaduky. [Ipumepsr rpadukon
(GYHKINH, OTpaKAIOUINX peaIbHBIC TIPOIIECCHI.

OyYHKIHMH, OMUCHIBAIOIINE MPAMYI0 U OOpPAaTHYIO MPOMOPIHMOHATIbHBIE 3aBUCUMOCTH, UX
rpapuku. Oynkmn y =x2 ,y =x3,y =X, y = X . 'paduyeckoe perienne ypaBHEHUH U CUCTEM
YpPaBHEHUU.

9 knacc

Yucaa v BLIYUCIEHUS
JlecTBUTEIbHBIE YHCIA

ParonanbHele yncia, HppaloHalbHbIe YUCIa, KOHEUHbIE U OECKOHEUHbIE JIECATUYHbIE
npobu. MHOXEeCTBO JEHCTBUTENBHBIX YHCEN; JCHCTBUTENbHbIE 4YMCIAa KaKk OECKOHEUYHbIe
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHuE JEWCTBUTEIBHBIX UYUCEN, apu(pMETHUECKUE NEHCTBUS C JEWCTBUTEIbHBIMU
YHUCIIAMH.

HN3mepenus, npudInKeHUus, OLEHKH

PazMepbl OOBEKTOB OKpY’KAIOIIEr0 MHUPA, AJIUTEIBHOCTh IPOLIECCOB B OKPYXKAMOIIEM
MHUpE.

[Tpubnmx€HHOE 3HAUEHHWE BEIMYMHBI, TOYHOCTb NpuOIMKeHus. OKpyrjeHHEe YHCel.
IIpukuaka v OLEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHHsI M HEPABEHCTBA

YpaBHeHHd ¢ OJHOH NepeMEeHHOH

JInneiniHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOASILMXCSA K JINHEWHBIM.
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KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIALIMXCA K  KBaJpaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHUss YpaBHEHUW TPEThEed M YETBEPTOM CTENEHEU
pa3IoKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 33/1a4 anreOpandecKuM METOIOM.

CucreMbl ypaBHeHM

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JBYMSl NEPEMEHHBIMU. PemieHune cucrteM ABYyX YpPaBHEHHUM, OJHO M3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpo# cTteneHu. ['padudeckas MHTepIpeTalns CUCTEMbl YpaBHEHUN C
JIBYMsI IEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

HepagencrBa

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM MEpeMEHHOW. PellleHue CUCTeM JMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHoW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOYyHKIUH

KBanpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabosia, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUH TapaloIbl.

I'paduku pynkumii: y=kx,y=kx+b,ykx=,y=x3,y=X, y=X U UX CBOICTBA.
YucaoBbIe NOCAEI0BATEILHOCTH
Onpenesienne U cnocoObI 3aIaHUS YN CJIOBBIX MOCIE€10BATEILHOCTEN

[lonsiTHE YKMCIIOBOM MOCIEAOBATENIBHOCTU. 3aJaHuE MOCIEA0BATEIIbHOCTH PEKYPPEHTHOM
dbopmyIoit u HopMyIIoi n-ro wieHa.

ApudmeTnueckas U TeOMeTpUYECcKasi IPOrpeccuu

Apudmernueckass W reoMmerpudeckas mporpeccud. DopMynbl  n-To  4JeHA
apuQMEeTHUYECKOI 1 TEOMETPUUECKOM MPOTPECCHIA, CyMMBI TIEPBHIX N YJICHOB.

N300paxenne 4ieHoB apudMeTHYEeCKOM M TeOMETPUYECKOW MPOrpeccuil TOuKamMHu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

INTAHUPYEMBIE HPEAMETHBIE PE3YJIbTATBI OCBOEHMA
NPUMEPHOU PABOUYEHN MPOT'PAMMBI KYPCA (I1IO TOAAM OBYUEHMUA)

OcBoenne ydeOHOro Kypca «Aunrebpa» Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS
JOJKHO o0ecrieunBaTh JOCTHKEHHUE CIASAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

7 kjaacc
Yucia 1 BLIYUCICHUSA

-BBIHOJ'IHHTL, COoUCTasA YCTHBIC U IMHMCBMCHHLIC HpI/IéMLI, apI/I(I)MCTI/ILIeCKI/IC JEHUCTBUA C
panrOHAJIBHBIMHA YU CIIaMHU.
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-Haxoauth 3HaueHWs] YMCIOBBIX BBIPAXKEHUH; NMPUMEHATH pazHOOOpasHblEe CHOCOOBI U
OpuéMbl  BBIUUCICHHSI 3HAYEHMH JApPOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

-IIepexoauTh OT OAHOM (POPMBI 3aIIUCH YUCEI K APYroi (IpeoOpa3oBbIBaTh AECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

-CpaBHMBATh U yIOPSA0YMBATh PALIMOHAIbHBIC YHCIA.

-OKpyrIsTh yncha.

-BpINonHATh NPUKUIKY U OLIEHKY pe3Y/bTaTa BHIYMCIECHUH, OLIEHKY 3HAUE€HUIN YMCIIOBBIX
BBIPAXKECHUI.

-BrInonHaTh JEHCTBUS CO CTENEHSIMHU C HaTypaJIbHBIMU I10OKA3aTENIMU.

-IIpuMeHATh NpU3HAKU AETMMOCTH, Pa3I0kKEHNE HA MHOXKHUTEIN HATYPaJIbHbIX YHCEN.

-Pemiate npakTUKO-OPUEHTHPOBAHHBIE 33/aud, CBS3aHHbIE C OTHOLIEHHEM BEJIUYMH,
IPONOPLHUOHATIBHOCTBIO BEJIMYMH, IPOLIEHTAMH; MHTEPIIPETUPOBATh PE3yJIbTaThl PELICHUS 3aa4
C Y4ETOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anzedpauueckue eviparxcenus

-Ucnonp30Barh anreOpanvyeckyrd TEPMUHOJOTHIO W CHUMBOJIUKY, IPHUMEHATh €€ B
npoIiecce OCBOCHUS y4eOHOTO MaTepHara.

-Haxonuth 3HaueHust OyKBEHHBIX BBIPAKCHUHN MPH 3aIaHHBIX 3HAUCHHSX MEPEMEHHBIX. 6
BoinonuATe npeoOpa3oBaHusi LEJIOr0 BBIPAKEHHMST B MHOIOWIEH IPUBEIEHUEM NOJOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

-BeImonssaTe YMHOXCHUC OJHOYJICHA HAa MHOI'OYWICH WM MHOI'o4J€Ha Ha MHOT'OYJICH,
OPUMEHATH (HOPMYJITBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

-OCylIeCTBIIATh PA3JIOKEHUE MHOTOYWICHOB Ha MHOXXHTEIH C MOMOIIBIO BBIHECECHUS 3a
CKOOKH OOIIEro MHOKHUTENS, TPYIITUPOBKH ClIaraeMbIX, MPUMEHEHHs (OpMyI COKpainéHHOTro
YMHOXCHHUA.

-[IpumensaTs TpeoOpa3oBaHUS MHOTOWICHOB JUISi PEIICHUS Pa3IUYHBIX 33734 W3
MaTCMAaTUKH, CMC)KHBIX IIPCIMETOB, U3 peaﬂBHOﬁ IMPAKTHUKH.

-Ucnonp30BaTh  CBOMCTBA  CTENEHEW C  HATYpaJbHBIMU  TIOKA3aTeIsIMH  JUIS
npeoOpa30BaHMsl BRIPAKEHUH.

Ypasuenusn u nepasencmea

-Pemate nMHEWHbIE YpaBHEHUS C OJHOW NEPEMEHHOM, PUMEHsS ITpaBUJla MEPEXona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

-IIpuMensTh rpaduyeckre METO/IbI IPU PEILIEHUH JINHEHHBIX YPaBHEHHUM U UX CUCTEM.

-IlogOupaTs mpuMepsbl Hap 4YMCeN, SBISIIOIIMXCSA PEIICHUEM JIMHEHHOro ypaBHEHUS C
JBYMsI IEPEMEHHBIMU.

-CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpapuK JMHEWHOIO YypaBHEHHUS C JBYMs
NEPEMEHHBIMHU; MOJIB3YSICh IPpauKOM, IPUBOANUTH IPUMEPHI PEIICHUS YPABHEHUS.

-Pemate cuctembl IBYyX JTUMHEHHBIX ypaBHEHHH C ABYMs NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

=CocTaBiiTh U pellaTh JIMHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEWHBIX ypaBHEHH 110
YCIOBUIO 3a/layM, HMHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd IOJIY4YEHHBIN
pe3ynbTar.

Koopounamut u cpagpuxu. @ynkuyu

-M300pakaTe Ha KOOPAMHATHOW TPSAMOM TOYKM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBaIbl; 3alMChIBATh YHCIOBBIE IPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

-OT™MedaTs B KOOPAWHATHOHM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIWHATaM; CTPOUTH
rpaduku uHeHHBIX QyHKInit. Ctpouts rpaduk Gyakumu y = Ix| .
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-OnuceIBaTh C IIOMOIIBIO (I)YHKI_II/Iﬁ HU3BCCTHLIC 3aBUCHUMOCTH MCXKAY BCIMYUMHAMMU:
CKOPOCTb, BpEMs, PAacCTOSHHE; II€Ha, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTh, BpEMS,
00BEM pabOTHI.

-HaxonuTs 3HaueHue GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

-IlonumaTs rpadudeckuii ciocod MpeaCTaBICHHUS U aHATU3a HHPOPMAIIUH; U3BJICKATh U
MHTEPIIPETHPOBATH HHPOPMAIHIO U3 TPA(UKOB PEATBbHBIX MTPOIIECCOB M 3aBUCHMOCTEH .

8 knacc

Yuciaa v BBIYUCIECHHS

-Mcnonb3oBaTh HaualbHbIE NPEICTABICHUS O MHOYKECTBE JACUCTBUTEIBHBIX YMCEN IS
CpPaBHEHMs, OKpYIJIEHUS M BBIYUCICHUH; M300pakaTh IEHCTBUTENbHBIE YHUCIAa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

-[IpuMeHATs NOHATHE apU(PMETHUECKOro KBaJPaTHOTO KOPHS; HAaXOAWUTh KBaJpaTHbIC
KOPHHU, UCHONb3YysS TpPH HEOOXOAMMOCTH KaJbKYJSATOP; BBINOJHATH MpeoOpa3oBaHUs
BBIP@)KEHUI, CoJIepXkKallUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

-Mcnonb3oBaTh 3anucH OOJBIIMX M MaJbIX YHMCEI C MOMOLIBIO JAECATUYHBIX ApoOel U
creneHei yucna 10.

Anrebpanyeckue BbIpaXKEHUS

-IIpuMeHATh MOHATHE CTENEHU C LEJIbIM IOKa3aTeJeM, BBIIOJIHATH MPeoOpa3oBaHMs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€IbIM [T0KA3aTEIEM.

-BbInonHATh TOXIECTBEHHBbIE NMPe0Opa30BaHUS PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOYWICHAMH H alreOpandecKuMu JpoOsMu.

-PacknanpiBaTh KBagpaTHBIA TPEXUWIEH HA MHOKUTEIH.

-[IpumMensaTe 1npeoOpa3oBaHMs BBIPAKEHUW JUIsI pPELICHUS pPa3IMYHBIX 3a7ad U3
MaTEeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEAIbHOMN TPAKTUKH.

YpaBHeHus U HepaBeHCTBA

-Pemath nuHelHbIE, KBaJpaTHbIE YPABHEHUS M PAallMOHAJIbHbIE YPaBHEHUS, CBOJSAIIUECS
K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

-IIpoBoauThE mpocTElINEe HUCCIIEIOBAHNS YPABHEHUNA U CUCTEM YPaBHEHUW, B TOM YHUCIIE
C TpUMEHEHHWEM Tpaduueckux MpeJcTaBiIeHUN (yCTaHABIMBAaTh, UMEET JIM YypPaBHEHHE WIU
CUCTEMa YpaBHEHUI pelIeHusl, €ClIu UMEET, TO CKOJIBbKO, U TIp.).

-IlepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpanyeckod MOJenu ¢
IIOMOLIBIO COCTABJIEHUsS YPaBHEHUS WM CUCTEMbl YpPAaBHEHWM, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJTYyYEHHBIN pe3yJibTart.

-IIpuMeHATP CBOWCTBA YHUCJIOBBIX HEPABEHCTB JUIA CpPAaBHEHHUs, OLEHKH; pelaTh
JUHEWHBIE HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W MX CHCTEMBI; JaBaTh TIpadUUECKyIO
WJUTIOCTPALIMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

-[lonuMaTe W UCHONB30BaTh (YHKIUOHAJIbHBIE TMOHATHS M  SI3bIK  (TEPMUHBI,
CHUMBOJIMUECKHE 0003HAUEHUs); ONpEAeNsATh 3HAaueHHWe (QYHKUMHU 10 3HAYCHHUIO apryMEHTa;
OTpeeNATh CBOMCTBa (pyHKIMHU 1O €€ rpaduKy.

-Ctpouth rpaduku meMeHTapHbIX QyHKIWiA Buga y=k\X ,y=x2 ,y=x3,y =X,y =
Ix| ; onrichIBaTH CBOMCTBA YUCITOBON (DYHKIIUH 110 €€ TpaduKy.

9 knacc
Yucna u ebluucienus

-CpaBHI/IBaTB " ynopsaao4uBaThb palliOHAJIbHBIC U UPppAllUOHAIIBHBIC YK CJIA. 6 BuimonHaTs
apI/I(l)MeTI/ILIeCKI/Ie }IeﬁCTBHH C paovOHAJIBHBIMH YHUCIIaMH, COY€Tad YCTHBIC W IMHMCbMCHHBLIC
HpI/IéMLI, BBITIOJIHATL BBIYHUCIICHUSA C HPPAalHOHAJILHBIMU YHUCJIAMU.
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-HaxoauTe 3HA4YEeHUs CTENEHEHM C LENbIMU IOKa3aTeNs MU M KOPHEW; BBIYUCIATH
3HAYEHUS YHCIOBBIX BBIPAKEHUM.

-OKpyrasTh ACHCTBUTEIbHBIC YWCIA, BBINOIHATH MPHUKUIKY pe3yJibTaTa BBIYMCICHHM,
OIICHKY YHCJIOBBIX BBIPAXKECHHUIA.

Ypasnuenus u nepasencmea

-Pemiate JMHEHHBIE W KBAJpPATHBIC YPAaBHEHMs, YPAaBHEHUSA, CBOIAIIMECS K HHUM,
npocTeiiiye ApoOHO-paluOHATbHBIE YPABHEHUS.

-Pemate cucremsl AByX JIMHEHMHBIX YPAaBHEHHUU C ABYMsI IIEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

-Pemars TekcToBbIe 3amaud anreOpandecKkuM CIocoOOM C IMOMOIIBIO COCTABICHHS
YPaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IBYMs IEPEMEHHBIMHU.

-IIpoBoauTE IpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHCIIE
C NpUMEHEHHEeM TrpaduuecKux MpeacTaBleHuil (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WJIH
CUCTEMA YPaBHEHUU PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

-Pemiate nuHeiiHbIE HEpaBEHCTBa, KBaJlpaTHbIE HEPABEHCTBA; H300pa)xkaTbh pELICHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

-Pemiath cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOUYAOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CHUCTEMbI HEPABEHCTB HA YMCIOBOW MPSIMO,
3aMKUChIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

-Mcnonb30BaTh HEPaBEHCTBA MPU PEHICHUH pa3inuHbIX 3a1a4. Oynkuun 6 Pacno3naBath
GyHKIIMM U3y4eHHBIX BHJIOB. [loKa3bIBaTh CXEMAaTUYECKU PACIOIOXKEHHE Ha KOOPAMHATHOM
TIOCKOCTH TpadukoB pyHKImi Buna: y =kx, y=kx+b,y=k/x=,y=ax2 +bx+c,y=x3,y
=X, Y = Ix| B 3aBucuMocTH OT 3HaUCHUH KOAPPUIIMEHTOB; OMTUCHIBATH CBOMCTBA (DYHKIIHIA.

-Ctpouth 1 M300pakaTh CXEMaTHYECKU I'padMKU KBAJIPATUYHBIX (PYHKIUHA, OMUCHIBATH
CBOICTBa KBaIpaTUUHBIX (PYHKIUH 1O UX rpaduKam.

-PacriosnaBare  kBampatuuyHyro QYHKOHIO 10 (GOpPMYyNe, NPUBOAUTH HPUMEPEI
KBaJIpaTUUHBIX (QYHKIUH M3 pealbHON >KWU3HM, (U3UKH, reoMeTpud. Apudmeruyeckas u
reOMETPUYECKAs] IPOIPECCUH

=Pacnio3naBaTh apuU(PMETHUECKYI0 U T'€OMETPHUYECKYI0 TMPOTPEeCCUUd TMPHU Pa3HBIX
crocobax 3aJaHusl.

-BbINOMHATE BBIUUCIEHUS C MCIIOJIB30BaHHEM (OPMYN N-ro 4ieHa apudMeTHuecKol u
FEOMETPUUYECKOW TMPOTPECCUi, CyMMBbI TEpBBIX n wieHoB. 6 M300paxarh dieHbI
MIOCJIEIOBATEIbHOCTH TOYKAMH Ha KOOPAUHATHOU MJIOCKOCTH.

-Pemats 3a1aum, CBsI3aHHBIE C YHACIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM YHCJIE 3a7a4H
U3 pealbHOM KU3HU (C HCIOJIB30BaHUEM KaIbKYISATOPa, HU(POBBIX TEXHOIOTH).

TEMATHYECKOE IUVIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OJAM
OBYYEHUAA)

7 xnacc (105 1)

\ HazBanmue \ OCHOBHOE cOJiepKaHue \ OcHOBHBIE BH/JIBI JESITEIIBHOCTH
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pasnena o0ydJaronmxcs

(Tembl)

(4ncio yacoB)

Uucna u [Tonsite  panmoHanbHOTO | CHCTEeMaTU3MPOBATh U O0OTAIIATh 3HAHUS

BBIUMCIICHHUS. yucna.  Apudmernyeckue | 00 OOBIKHOBEHHBIX U JAECATUYHBIX JIPOOSX.

PanmonansHbie JEHCTBUS ¢ panuoHanbHbiMU | CpaBHMBATh W YHOPSAOYUBATH  JIPOOH,

yucna YHUCJIaMHU. CpaBHenue, | npeoOpa3oBbiBasi MpU  HEOOXOAUMOCTH

(25 3) YIOPSAAOYMBAHUE NECSTHYHBIE JpoO0W B OOBIKHOBEHHBIC,
paloHaIbHBIX yycelnl. | OOBIKHOBEHHbIE B JECATHYHBIE, B
CremeHb C HaTypaJbHBIM | YACTHOCTH B O€C- KOHEUHYIO JIECATUYHYIO
MOKa3aTeJIeM. Pemenue | n1po0s. [IpumensTH pa3zHooOpa3HbIe
OCHOBHBIX 3a7ad Ha JApoOu, | cocoObl W MPUEMBI  BBIYUCICHUS
IOPOLUEHThl U3  pealbHOM | 3HAYCHUI JTPOOHBIX BBIpAXCHHUI,
MIPAKTUKHU. [Tpu3Haku | copepxammx OOBIKHOBCHHBIE "
JNENUMOCTH, Pa3lIOKEHUs Ha | IECATUYHBIE  JpOOU:  3aMEHATh  IpH
MHOKUTEIH  HATYPaJbHBIX | HEOOXOIUMOCTA  JIECATUYHYIO  JIpOOb
qrcel. PeanbHbie | 0OBIKHOBEHHOM u OOBIKHOBEHHYIO
3aBUCUMOCTH. [IpsiMas ¥ | IECATUYHOHN, TPUBOJUTH BBIPAKCHUE K
obOparHas dhopwme, HauOosee yIoOHOI TUTS
POMOPIUOHATEHOCTH BBIUMCIICHHM, MPEOOPa30BBIBATL IPOOHBIE

BBIDAKEHUSI HAa YMHOXEHUE U JCIICHUE
NECATUYHBIX JApoOe K JACUCTBUSAM C
uenbIMU yncaamu. [IpuBoauTh 4ucioBeie U

OYKBEHHbIE  INPUMEpPbl  CTENEHH  C
HAaTypaJbHbIM  IIOKa3aTeneM, OOBICHS
3HA4YCHMS OCHOBaHUSA CTEIIEHU 51

IIOKa3aTelsl CTENECHU, HAaXOAUTh 3HAYCHUS
cremeHed Buaa a n (a — Jroboe
palMoHAIBHOE YHCIIO, N — HATypaJIbHOE
yucno). Ilonumare  cMbBICT  3amUCH
OOJIBIINX YHUCENl ¢ TIOMOIIBIO JIECATHYHBIX
npobeit u crenener uucna 10, npuMeHATh
UX B PEATbHbIX CUTYalLlUsX.

[IpumensaTH MIpU3HAKU JEIMMOCTH,
pa3yIoKEHUs] Ha MHOXKMTENIN HaTypaJbHBIX

gyucen. Pemarh 3ajayd Ha  4acTH,
MPOICHTHI, TMPOIOPIIMK, HAa HAXOXJICHHUEC
npobu  (mpolleHTa) OT BEIUYUHBI U

BEJIMYUHBI IO €€ IpoOu (IIPOLEHTY), 1podu
(mpoleHTa), KOTOPBIA COCTaBIIsET OJAHA

BennuuHa  oT  apyroi.  [IpmBoguTs,
pa3bupars, OLICHUBATh pa3InyHbIC
peueHus, 3aluCH PElIEHUM TEKCTOBBIX
3agady. Pacno3HaBath M OOBSCHATH,
OMMPAsCh HA  ONpPEACNICHHs,  IPSIMO
IIPONOPLUOHAIbHBIE u o0paTHO

MPOIOPLIMOHAIbHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; IMPUBOJUTH IPHUMEPBl ITHX
3aBUCHUMOCTEl M3 pealbHOrO0 MHUpa, U3
JIpyrux y4eOHbIX IpeaMeToB. Pemarhb
MPaKTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha
JpoOu, MPOLEHTHI, MPSAMYIO U OOpaTHYIO
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MIPONOPLIMOHATILHOCTH, TPONOPIUH.

Anrebpanueckue | BykBeHHbIe BbIpakeHus. | OBnaners anreOpanyeckon
BeipakeHust (27 | [lepemennbie. JlomycCTUMBIC | TEPMUHOJIOTHEH u CHUMBOJIMKOMH,
q) 3HauYEHUs IIEPEMEHHBIX. | IPUMEHATL €€ B IIPOLECCEe OCBOCHUSA
®opmyiel. [IpeoOpa3oBanue | yuebHoro marepuana. Haxonuts 3HaueHus
OYKBEHHBIX BBIPQ)KCHUH, | OyKBEHHBIX BBIPOKEHUH MpPU 3aTaHHBIX
packpsITHE CKOOOK U | 3HaYEHUAX OYKB; BBIINOJHSATH BBIYMCICHUS
IIPUBE/ICHNE MOJO0HBIX | TTO dopmymnam. BoinonusaTe
CJIaracMsIX. CpoiicTBa | mpeoOpa3oBaHusl LEJIOr0 BHIPAXKEHUSA B
CTETIEHH C HATYpaIbHBIM | MHOTOWIEH  NPUBEIACHHUEM  IOJO0OHBIX
IIOKAa3aTeJIEM. CJIaraeMbIX, paCKpbITHEM CKOOOK.
Muorounensl.  CrioxeHue, | BoIMONMHATE yMHOXKEHHE OJHOWIEHAa Ha
BBIUNTAHUE, YMHOXXECHHME | MHOTOWIEH M MHOTOYJIE€Ha HAa MHOTOYJIEH,
MHOT'OYJICHOB. @®opmMynbl | IPUMEHATH (HOPMYIBI KBajpaTa CyMMBI U
COKpPAIIEHHOTO YMHOJKEHUS. | KBaJpaTa  pPa3HOCTH. OcymecTBiATh
Pa3noxxeHne MHOIOYICHOB | Pa3jI0KEHUE MHOTOWICHOB HAa MHOXKUTEIU
Ha MHOXKUTEIIN nyTéM BBIHECEHHMsI 3a CKOOKM 0O1iero
MHOXHTENS,  TPUMEHEHUus  (HopmMyssl
pa3HOCTH KBaJIpaToB, bopmyn
COKpAaIIEHHOr0 yMHOXEHHS. [IpumeHsTh
npeoOpa3oBaHue MHOT'OYJICHOB TUIS
pelieHus Ppa3IMYHBIX 3a1a4 u3
MaTEMAaTUKH, CMEXHBIX IPEAMETOB, W3
peabHOM  NPAKTUKU. 3HAKOMHUTBCS C
VICTOPUEN pa3BUTHs MaTEMaTUKU
YpaBHeHUA U | YpaBHEHHUE, npasuna | Pemate JIMHEWHOE YypaBHEHUE C OJHOHU
HEPABEHCTBA npeoOpa3oBaHusl ypaBHEHUS, | IEPEMEHHOM, IIPUMEHSS IIpaBuJIa
(20 ) PaBHOCUIIBHOCTh nepexoja OT HCXOJHOTO YpaBHEHUS K
YPaBHEHHUH. JluneiiHoe | paBHOCUJIBHOMY eMy 0Oojee MpocToro
ypaBHEHUE c OJIHOM | BUJA. IIpoBepsTs, ABJIACTCS m
IIEPEMEHHOM, pEllIeHNE | KOHKPETHOE YHUCIO KOPHEM YpPaBHEHUS.
JIMHEVHBIX ypaBHeHud. | [lonbupare  mpumepsl  map  4YHCel,
Pemenne 3amau ¢ MOMOLIBIO | ABJSAIOIIMXCS  PELIEHUEM  JIMHEMHOIO
YpaBHEHUM. JIuneliHoe | ypaBHEHUsT C  JBYMs  II€PEMEHHBIMHU.
ypaBHEHUE c nByms | CTpouTb B KOOPAMHATHOW IUIOCKOCTH
NePEMEHHBIMU u ero | rpaduK JIMHEHHOTO YpaBHEHHS C JBYMS
rpagpuk. Cucrema JByX | HIEPEMEHHBIMH; TOJB3YACh  IpaduKOM,
JUHEMHBIX  YpPaBHEHUH ¢ | IPUBOAUTH MPUMEPHI PEIICHUS YPaBHEHHUS.
JIBYMsI nepeMeHHbIMU. | Haxogute  pemieHwe  CUCTEMBI  JIBYX
Pemenne cucrem ypaBHEHMH | JTMHEHHBIX YpaBHEHUH c JIBYMsI
CrocoOOM TMOJACTAaHOBKM M | mepeMeHHbIMU. CoOCTaBlIsATh M peuathb

CIIOCOOOM CJIOKEHUS

ypaBHEHHE WJIM CHCTEMY YpaBHEHHI IO
YCIOBUIO 3aJaud, HWHTEPIPETHPOBATh B
COOTBETCTBUM C KOHTEKCTOM  3a/layi
MIOJIYYEHHBIN pe3ysIbTar

Koopnunarer w
rpauKy.
DyHKIMU

(24 9)

Koopaunara
IPSIMOA.

TOYKH  Ha
Hucnoseie
MpoOMEXyTKH.  PaccrosiHne
MEXIYy JBYMsS  TOYKaMH
KOOPJIMHATHOW IIPSIMOM.

IIpsamoyrosnbHass  cucrema
KOOPJIMHAT Ha IUIOCKOCTH.

N300paxaTh Ha KOOpAMHATHOM MpsiMOMN
TOYKH,  COOTBETCTBYIOIIME  3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, HHTCPBAIIbI,
3aMUCBIBAaTh X HA AJITe€0panvdeckoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOW TIJIOCKOCTH
TOYKA 10 3aJaHHBIM  KOOpIMHATaM;
CTPOUTH rpaguku HECJI0KHBIX

36




[Tpumepst rpadukoB,
3a/laHHbIX bopmynamu.
Urenue rpaguKoB peabHbIX
3aBHCUMOCTEH. [TonsaTue
GyHKIIHH. I'padux
byHKInn. CoiicTBa
GYHKIIHA. Jluneiinas
byHKIHS. [Toctpoenue
rpaduka JIUHEHHOMN

¢ynkuuu. I'padux QyHKImm
y = Ixl

3aBUCHUMOCTEH, 3aJaHHBIX (Qopmynamu, B
TOM YHCIIE C TOMOUIbI0 IU(PPOBBIX
nabopaTopuid. [IpumeHsTS, M3y4yaThb
MIPEUMYIIECTBA, UHTEPIPETHPOBATH
rpadguyeckuii crnoco0 MpeAcTaBiICHUS U
aHajM3a  pa3HOOOpa3HOW  >KU3HEHHOM
uH(pOpMaLUu. OcBauBarp MOHSITHE
(GyHKIMH, OBIAAEBATH (PYHKIIMOHAIBHOM
TepMHuHOJIOrHuel. Pacrio3HaBaTh JTMHEHHYIO
¢ynkuuo 'y = kx + b, ommceBath €€
CBOMCTBAa B 3aBUCHUMOCTH OT 3HauCHUM
koapunuentoB k u b. Ctpouts rpaduxu
JUHEHHON (yHKIMH, (QYHKIUH y = X
Hcnonp3oBate 1udpoBbIE pPECypehl UL
noctpoeHuss rpadukoB  QYHKIUH W
n3ydyeHuss ux  cBoucTB.  IIpuBoauTh
OpUMephl JIMHEWHBIX 3aBUCUMOCTEH B
peabHBIX MPOIECCAX U SBICHUAX

[ToBTOpEeHne wu
o0o06mienue (9 u)

[ToBTOpCHME OCHOBHBIX
MOHATHI U METOJIOB Kypca 7
Kjacca, 0000IIIeHre 3HaHUIH

Bri6upars, MIPUMEHSATH OLICHUBATh
CHOCOObI CpaBHEHMSI YMCEJl, BBIYUCICHUH,
npeoOpa3oBaHUil  BBIPAKEHUH, peIIeHUs
ypaBHeHUU. OCyIIECTBIATh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JIEUCTBUI U CaMOIIPOBEPKY
pe3yabprara BBIYMCIICHHUI,
npeoOpa30BaHMM, TOCTPOCHUM.

Pemate 3amaum W3 peanbHOM JKHU3HW,
NPUMEHATh MaTEMaTUYECKUE 3HAHUS IS
peuieHuss 3ajad M3 APYTUX IMPEIMETOB.
Pemate TEKCTOBBIE 3a/1aud, CpPaBHUBATH,
BBIOMPATH CIIOCOOBI pEIICHUS 3a/1a4H

8 xiacc (105 u)

Haspanue
pasznena (TeMbl)

Kypca
(uncno yacoB

OcHoOBHOE coziepkaHue

OcCHOBHBIE
o0yJaromuxcs

BUEI
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YUuncna u
BBIYMCIIEHHUS.
KBanpaTtubie
KopHH (15 u)

KBanpatHblii  KOpeHb U3
qrcla. [Tonsitre 00
UPPALMOHAIBHOM  YUCIIE.
JlecsiTUuHBIC  TPUOIMIKHUS
WPPALMOHANIBHBIX ~ YHUCEIl.
JlelicTBUTENbHBIC qyucia.
CpaBHeHue
JIEUCTBUTEIILHBIX qucell.
Apudmernueckuit
KBaJpaTHBIN KOpEHb.
VYpaBHeHnue Buaa x2 = a.

CaoiicTBa apudmMeTnueckux
KBaJ[PaTHBIX KOpHEH.
[IpeoOpa3oBaHue YHCIOBBIX
BBIPOKCHUH, COJCpIKAIINX
KBaJ[paTHbIC KOPHH

dopmyaupoBaTh OINpeneeHHe KBaJpaTHOrO
KOpHI  ®W3  YuCia,  apu(MeTHIecKoro
KBaJlpaTHOrO KopHsS. [IpuMeHaTh omepaiuio
W3BJICUEHUS] KBAJPAaTHOTO KOpHSA U3 4MCIIA,
UCIIOJNIB3YS npu HEO00XO0IUMOCTHU
KaJbKyJATOp. OLIEHUBATh KBaApaTHBIE KOPHU
HEJIBIMU YHCIIAMU U JECATUYHBIMHU JPOOSIMH.
CpaBHUBaThH u yIOPsI0YUBATh
paloHaNIbHble W UpPpALMOHAJIbHBIE YHCIIA,
3allMCaHHblE C  IOMOLIbIO  KBaJpaTHbBIX
KopHeil. HccienoBars ypaBHeHHE X2 = a,
HaxOJUTh TOYHBIE U TPHUOIMKEHHBIE KOPHU
npu a > 0. MHccrnemoBarb CcBOMCTBa
KBaJpaTHBIX KOpPHEW, TMPOBOAS UHCIOBBIC
9KCIIEPUMEHTHI C HCIIOJIb30BaHUEM
KaJbKyJATOpa (KOMIblOTepa). Jloka3biBaTh
CBOMicTBa  apu(MeTHYECKUX  KBaJPaTHBIX
KOPHEI; MPUMEHSTh UX JJIs IPeoOpa3OBaHUS
BBIPAKECHUI.

BoimonusaTe mpeoOpa3oBaHUs  BBIPaKEHUH,
coJiepKalnxX KBaJpaTHbIE KOpHU. Beipaxkath
NepeMeHHblE U3  TEeOMETPUYECKUX U
¢usnveckux (opmyn. Berauciare 3HauSHHS
BBIpQXKECHHUM,  COAEpKALIUX  KBaJpaTHBIC
KOpHHU, HCIIONB3Yys TPH HEOOXOTUMOCTH
KaJnbKynaTop. Vcronb30BaTh B X0/1€ PEIICHUS
3a1a4y 3JIEMEHTapHbIE MIPEACTABJICHHUS,
CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYCHUSIMU
BEITUYMH. 3HAKOMUTHCSI C UCTOPUEH pa3BUTHUSA
MaTeMaTHKU

Yucna u | Crenenp c uenbiM | PopMyIupoOBaTh ONPENEICHUE CTENEHH C
BBIUMCIICHHUSL. nokazareneMm. CraHaapTHas | HenbIM TokazateneM. [IpeacraBisTh 3amuch
CreneHb C 1IeNbIM | 3alIUCh  uyucia. Pa3mepsl | OOJBIIMX M MalbIX YHCET B CTAaHAAPTHOM
MoKa3aresnem 00BEKTOB  OKpyxkatomiero | Buae. CpaBHUBATh YuciIa U BEIMYUHBI, 3alld
(7 3) Mupa (OT DJIEMEHTApHBIX | CAaHHBIE C HCIOJb30BaHMEeM creneHu 10.
4acTHLl A0 KOCMHMUYecKHX | Mcnonp30BaTh 3amuch YMCENl B CTaHAAPTHOM
O0BEKTOB),  JJIUTENBHOCTH | BUAE JUISl BBIPAKEHHUS pPa3MEpPOB OOBEKTOB,
IIPOLIECCOB B OKPY’KAIOLIEM | JUINTEIBHOCTH IPOLECCOB B OKPYXKAIOIIEM
mupe. CpoiicTBa crenenu c | mupe. DopmynupoBaTh, 3anucbiBaTh B
LIEJIBIM TI0Ka3aTeNIeEM CHUMBOJIMYECKOH (OopMe M WILTIOCTPUPOBATDH
IpUMepaMu CBOMCTBa CTENEHU C IEJIBIM
nokasareneM. [IpuMeHATh CBOWMCTBA CTENEHU
TUTSt npeoOpazoBaHus BBIPKECHUH,
COJIEpIKaIIMX CTENEHU C LENIBIM [T0OKA3aTEIEM.
BeimoaHsTh JICCTBUS C YHCIaMHU,
3allMCaHHBIMM B CTaHJApTHOM  BUJE
(yMHOXEHUe, JelieHHue, BO3BEACHHE B

CTETICHb )
Anrebpanueckue | KBagpatHbrit TpéxuneH. | Pacio3HaBath KBaJpaTHBIN TPEXWIEH,
BBIPAXECHUS. Pa3snoxxeHne  KBagpaTHOTO | yCTaHABIUBATh BO3MO>KHOCTh ero
KBanpartsblit TpEXUJIeHa HA MHOXHUTEIN pa3joKeHUus: Ha MHOXXMTEIH. PackianbiBaTh
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TpéxusieH (5 u)

Ha MHOXUTENM KBAJApPaTHBIA TPEXWIEH C
HEOTPHUIATENILHBIM TUCKPUMUHAHTOM

Anrebpanueckue | Anrebpandeckas npoOb. | 3anuceiBaTh  anreOpanyeckue BbIPAKEHUS.
BBIPAKECHHUS. JlonmycTtumele 3HadyeHus | Haxonuts o0nacTb OIpeAcIICHUs
AnreOpanyeckasi | IEPEMEHHBIX, BXOJALIMX B | pallHOHAILHOTO  BbIpAKEHUS.  BBIMOIHATH
Ipo0b (15 ) anredpandeckue YUCJIOBBbIE  TOJICTAHOBKM U BBIYHCIIATH
BBIPAYKEHUSI. OcHoBHOE | 3HaueHue IpodH, B TOM YHCIE C MOMOILBIO
CBOMCTBO anre0panyeckoil | KanpKynstopa. DopMyaupoBaTh OCHOBHOE
pooHu. CokpaiieHue | CBOMCTBO — anreOpanyeckod  apodu |
npo0eit. CrnoxeHue, | IPUMEHATH €ro Ui MPeoOpa3oBaHus IPOOCH.
BBIUUTAHUE, YMHOXEHHE U | BbIMOMHATH AeiicTBUs ¢ anreOpanyuecKUMH
neneHue — anreOpamueckux | apodsmu.  [Ipumensats  mpeoOpa3oBaHus
npobeii.  IIpeoOpa3oBaHue | BRIpaXEHUW I pelIeHUs 3anad. BeipaxaTh
BBIpQKEHUH, colaepKalux | mepeMeHHsle u3  ¢opmyn  (pusmueckux,
anredbpanveckue 1poou F€OMETPUUYECKUX, OIUCHIBAIOIINX OBITOBBIC
CUTYAIINN)
YpaBHeHUS u | KBamparnoe ypaBHeHue. | Pacno3HaBaTh ~ KBaJpaTHbIE  YpaBHEHHS.
HEPaBEHCTBA. Henonnoe KBaJpaTHOE | 3auChIBaTh (OPMYIIy KOpPHEH KBaJpaTHOTO
KBanparusie ypaBHEHHUE. dopmyna | ypaBHEHUS; pemarhb KBaJIpaTHbIE
ypaBHeHwus (15 4) | kopHeit KBAJIPATHOTO | YPABHEHUSA —  TIOJHBIE W HEMOJHBIE.
ypaBHEHHUS. Teopema | [IpoBoauTe  mpocTeifiiue  HccIeI0BaHUS
Buera. Pewenne | kBagpaTHbeIX ypaBHeHui. Pemarte ypaBHEeHUS,

YPAaBHEHUH, CBOJAIIMXCS K
KBagpaTtHeIM. IIpocreiimme
IpoOHO-paLlnOHAIbHbIE

CBOJSIIIMECS K KBaJpPaTHBIM, C IOMOIIBIO
npeoOpa3oBaHUM M 3aMEHON TEPEMEHHOM.
HaGnronate ¥ aHaNIM3MPOBATH CBSI3b MEXKIY

ypaBHEHUS. Pemenne | kopHiMU U KOd(DPHUIIMEHTAMU KBaIPAaTHOTO
TEKCTOBBIX 3a7a4 C 10- | ypaBHeHUs. PopmynupoBath Teopemy Buera,
MOIIIBIO KBAJIPAaTHBIX | a TaKKe OOpaTHYIO TEOpEeMy, IPUMEHSTh 3TH
ypaBHEHUH TEOPEMBI JJIsl pEIICHUS 3a/1a4.
Pemiate TekcToBhIe 3amauM anreOpanyecKum
CrocoOOM:  MEepexXOoAWTh OT  CJIOBECHOM
hopmMyTUpOBKHU YCJIOBUA 3aJa49n K
anredpanveckoil MOJIeTH MyTEM COCTABJICHUS
ypaBHEHUS; pemarb COCTaBJICHHOE
YpaBHEHUE; HHTEPIPETUPOBATh PE3YNbTAT.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS AJIreOphl
YpaBHeHus u | JluneitHoe ypaBHeHHe ¢ | Pacrno3HaBaTh JIMHEHHBIE YPABHEHHUS C JABYMsI
HEpPABEHCTBA. JIBYMSI TIEPEMEHHBIMHU, €ro | mepeMeHHbIMU. CTPOUTh IpapUKH JIMHEHHBIX
CucreMsl rpaduk, MpUMEpHl PElIeHUs | ypaBHEHUH, B TOM YHUCJIE  HCIOJb3Ys
ypaBHeHu# (13 1) | ypaBHEHHUi B HenbIX | U(pPOBHIE pecypchl. Paznuuate

yucnax. Pemenune cucrem
JBYX JIMHEMHBIX YpaBHEHHUH
C JOByMS IIEpEMEHHBIMH.
[Ipumepsl pemieHust cucreM
HEJIMHEUHBIX YpPaBHEHUH C
JIBYMS IIEPEMEHHBIMHU.
I'paduueckas

VMHTEpIIpETALUs YPABHEHUS
C JABYMs IIEPEMEHHBI- MU U
CHUCTEM YpaBHEHHI C ABYyMS
nepeMeHHbIMU.  Pelenue
TEKCTOBBIX 3ada4 C IO-

MapajuleNIbHbIE U IEPECEKAIOUIUEc IPsSMbIE
M0 WX ypaBHEHUsM. Pematb CHCTEMBI ABYX
JIUHENHBIX YpaBHEHUH c JIBYMs
MEPEMEHHBIMU TOJICTAHOBKOW U CIIOKEHUEM.
Pemate mpocreiimime cUCTEMBI, B KOTOPBIX
OJIHO M3 YPaBHEHUW HE SABJISETCS JIMHEHHBIM.
[IpuBomuTh TpadUyYecKyr0 HWHTEPIPETALUIO
pElLIeHNs] YpPAaBHEHUS C IBYMSI IEPEMEHHBIMU
U CUCTEM YPaBHEHHUM C IByMS IEPEMEHHBIMU.
Pemate TekcToBhIe 3amaun anreOpandecKuM
CII0COO0M
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MOIIBIO CUCTEM YPAaBHEHUU

YpaBHeHUs u
HEPABEHCTBA.
HepasencrBa

(12 9)

UucnoBble HEpaBeHCTBA H
ux cpoiictBa. HepaBeHcTBO
C  OJHOM  IEPEMEHHOM.
JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM TEPEMEHHOW U UX
pelieHue. CucrtemMbl
JIMHEWHBIX HEPAaBEHCTB C
OJIHOM TEpPEeMEHHOW U UX
peleHue. N300paxkenue
peuieHus JIMHEHHOTO
HEPABEHCTBA U HUX CUCTEM
Ha YHCJIOBOW MPSIMOi

DopmyIUpOBATH CBOICTBa
HEpPaBEHCTB,  WJLUIIOCTPUPOBATH
KOOPAVHATHOU IPSIMOi,
anreOpanvyecku. [IpumensThb
HEPaBEHCTB B XOJI€ peLICHUs 3a/1a4.

Pemlate nuHEHHBIE HEpaBEHCTBA C OJHOU
MepEMEHHOMH, n300paXkaTh pelieHue
HEpPABEHCTBA Ha YMUCJIOBOM mpsiMoM. Permathb
CUCTEMBI JTHHCHHBIX HEPABEHCTB, N300pakaTh
peuieHnue CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IpsAIMOM

YHUCIOBBIX
X Ha
JIOKa3bIBaTh
CBOMCTBaA

DyHKIHUH.
OcHoBHbIE
HOHATHS (5 u)

[Tonstue GyHKIUN.
Ob6nacte ompeneneHus U
MHOXECTBO 3HAYEHUI
GbyHKIIH. Crioco0bl
3aganus QyHkiui. ['paduk
GbyHKIIH. CBolicTBa
GbyHKIMH, UX OTOOpakeHHE
Ha rpaduke

Ucnonw3oBatsb (GYHKITMOHATILHYIO
TEPMHUHOJIOTHI0 U CHMBOJMKY. BBIUUCIATDH
3Ha4YeHus1 (YHKUUH, 3aJaHHBIX (QOopMylIaMu
(npu HE00X0IMMOCTH UCIOJIb30BATh
KaJIbKYJISITOD); COCTaBIIATh TaOIHIIBI
3HaueHud (QyHkuuu. CTPOUTH MO TOYKAM
rpadpuxkn  ¢yHkuui. OnuceiBaTh CBOMCTBa
¢byHKIIMM Ha OcHOBe €€ rpaduuecKoro
IPEJICTaBICHHUS. Hcnonb3oBark
(YHKIIMOHATIBHYIO TEPMHUHOJIOTHIO u
CUMBOJIUKY. HccnenoBath PUMEPHI
rpadukos, OTPaXKAIOIIUX peasibHbIe
nporeccsl u siBneHus. [IpuBoaANUTE TpUMEpHI
OPOILECCOB M SIBICHUH C  3a/laHHBIMH
cBolicTBaMH. VICIONmb30BaTh KOMITBIOTEPHEIE
OporpaMMbl Jii TO- CTPOEHHS TpadUKOB
(YHKIMH ¥ U3Y9EHUS NX CBOMCTB

DyHKIUH.
Yuciosnle
bynkuuu (9 u)

UreHne ©  IOCTPOECHUE
rpaduxos GbyHKIUI.
[Ipumepsr rpaduKoB
GyHKIUH, OTPAKAIOIINX
peasibHbIE IIPOLIECCBI.
OyYHKIMK, ONHCHIBAOIINE
npsMyro 4 0oOpaTHYIO
MIPONOPLUMOHAIBHBIE

3aBUCUMOCTH, UX TpaduKu.
['unep6omna.

I'padbuk pynkumm y = x2 .
OyHkMu y = x2,y =x3,y
= X, Y = X ; rpajpuueckoe
peuieHue  ypaBHEHHH W
CUCTEM ypaBHEHUI

Haxoaute ¢ momompto rpaduka QyHKIUU
3HauY€HUE OJI- HOM U3 paccMaTpUBAEMBbIX
BEJIMYMH [0 3HA4eHHIO Jpyrod. B
HECJIOKHBIX CIIy4asX BbIpaXkaTb (QopMyJoi
3aBUCUMOCTh MEXTY BEJINYMHAMU.
OnuceiBaTh XapakTep M3MEHEHHsS] OJIHOM
BEJIMYMHBI B 3aBUCHUMOCTH OT HW3MEHEHHS
apyroi. Pacmo3HaBaTe BHABI H3y4aeMbIX
(GyHKIMHA. [Toxa3biBaTh CXEMaTHUYECKH
MOJIO)KEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpaduKoB QyHKIUHN BUta: y =x2, y=x3,y =
X, Yy = X . Mcnonb3oBarh (PyHKIIMOHAIBHO-
rpaduyeckre MpeacTaBIeHus Al peleHus U
WCCIICIOBAHUSI ~ ypPaBHEHUM U CUCTEM
ypaBHeHUH. [IpumMeHATs 1UQpPOBBIE peCcypChl
JUISL TIOCTPOEHHUSI TpaQUKOB PYHKIIMM

IToBTOpEeHnE 51
00o0061enue (9 u)

[ToBTOpeHme OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB
7 u 8 xiaccoB, 0000IIEHIE
3HAHWH

BBI6I/IpaTL, MNPUMCHATH, OLICHUBATH CITOCOOBI

CpaBHEHHUS yucel, BBIUHCIICHU,
npeoOpa3oBaHUil  BBIPAKEHUH,  peIIeHus
ypaBHeHUN. OCyIIECTBISATh CAMOKOHTPOJIb

BBIITOJIHSIEMBIX JECUCTBUH M CaMOIIPOBEPKY
pe3ynbTaTta BBIYMCIEHHUI, NpeodpazoBaHuUM,
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nocrpoeHuid. Pemiath 3amaun W3 peaibHOU
JKU3HH, IPUMCHATL MATCMATHYCCKUC 3HAHUA
JUISL pellieHusl 3a7ad U3 JAPYTuX IpelIMEeTOB.
Pemate TekcTOBBIE 3alauyd, CpPABHUBATD,
BbIOMpATh CIIOCOOBI PelIeHUs 3aJaun

9 kaacc (103 v)
Hazpanue OcHOBHOE cojiepKaHne OcHOBHBIE BUJIbI JeSATeNbHOCTH
pasnena (Tembl) o0ydJaronuxcs
Kypca
(4ucno yacoB
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Yucna v Beruncienus. | PanuonanbHble yucia, | Pa3BuBaTh INpencTaBiIcHUS O YUCIAX:
JleficTBUTENIBHBIE UPPALMOHAIIbHBIE YHCIIA, | OT MHOXKECTBA HATYPaJIbHBIX YUCEN 0
yuciua (9 v) KOHEUHble M OECKOHEYHbIC | MHOXKECTBA JICHICTBUTENBHBIX YHCEIL.
JIECATUYHBIC npodu. | O3HAKOMUTBCSI ~ C  BO3MOXHOCTBIO
MHoxecTBO IIPEJICTaBICHUS JEUCTBUTEIIBHOTO
JEUCTBUTEIILHBIX YHCel; | YMCIa KaK OSCKOHEYHOM IIECATHYHOM
JIeMCTBUTENBHBIE YMCIa Kak | ApoOH, IIPUMEHSATH JECSITUYHBIC
OECKOHEYHbIE JIeCATUYHbIC | NIPUOIMKEHNUS  palUOHAIBHBIX U
Ipoou. B3aumHoO | nppanuonaneHbix uucen. M3obpaxars
OJIHO3HA4YHOE COOTBETCTBHE | NCUCTBUTEIBHBIE  YUCIA  TOYKAMH
MEXIY MHO>KECTBOM | KOOPAMHATHON IpPSAMOW. 3aIluChIBaTh,
JICUCTBUTEIIBHBIX YUCEI U | CPABHUBATH u YIOPSAI0YMBaTh
MHOKECTBOM TOYEK | ICHCTBUTENbHBIE YHCIIA. BBIOIHATS,
KOOPJAMHATHOMN NpsAMOM. | coueTass YCTHbIE U  IUCbMEHHBIE
CpaBHeHue npuémsl, apuMeTHUECKUe IEHCTBUS C
JIEHCTBUTEIIBHBIX YHCell, | PALMOHAJIBHBIMU YHCIIAMU; HAaXOIUTh
apudMeTHuecKue JAEHCTBUS | 3HAUEHHUs  CTEeNeHedl ¢ LeNbIMH
c JEHCTBUTEIILHBIMY | ITOKA3aTEISIMU U KOpPHEH; BBIYUCIIATH
yucaamu.  [IpuOmmkéHHOE | 3HAUEHUS]  YMCIIOBBIX  BBIPAKCHHU.
3HAYCHHE BenuuuHel, | [lomyunts IIPEJICTaBICHHE 0
TOYHOCTH OpUOIMKEHUS. | 3HAUMMOCTU JIEHCTBUTENIbHBIX YHCET B
Oxpyrienue YHCEJl. | IPAKTUYECKON JEATEIIBHOCTH
IIpukunka u OLICHKA | 4eJIOBeKa. AHAJIW3UPOBATh MU JENATh
pE3yJIbTaTOB BBIYMCICHUN BBIBOZBI O TOYHOCTU HPUOIMKEHUS
JICHCTBUTENILHOIO YUCia IIPU PELICHUN
3agad.  OKpyrysATh  JEHCTBUTEIIBHBIC
4yuCIa, BBIITOJIHATH HNPUKUAKY
pe3yibTaTa  BBIYMCIEHUH,  OLEHKY
3HAQYEHUM  YHCIOBBIX  BBIPAXKCHUM.
3HAKOMHUTBCA C HUCTOPUEN pa3BUTHA
MAaTE€MaTHKH
YpaBHeHUA u | JInnelinoe ypaBHeHue. | OcBauBaTh, 3alIOMMHATh U MPUMEHATH
HEPaBEHCTBA. Pemenue ypaBHEHMH, | Tpauueckre MeTOAbl MpH pPELICHUU
VpaBHEHHsI C OJHOU | CBOAAIIMXCS K JIMHEHHBIM. | YDAaBHEHHM, HEPABEHCTB U MX CHCTEM.
[IEPEMEHHON KBanpatHoe ypaBHeHue. | Pacrio3HaBath 1Lenble U ApOOHBIE
(14 v) Pemenue yYpaBHEHUH, | ypaBHeHUA. Pemare JIUHEHHBIE U
CBOJSLIMXCS K KBAJIPAaTHBIM. | KBaJIpaTHbIE YPAaBHEHUs, YpPaBHEHMS,
bukBanpaTHele ypaBHEHHs. | CBOAAILIMECS K HHUM, IPOCTEHUILNE
ITpumepsl pelieHus | IpoOHO-paloHaIbHbIE YpaBHEHHUSI.
ypaBHeHMi  Tperbedl U | Ilpeanmarath  BO3MOMKHBIE — CIIOCOOBI
4eTBEPTOU CTENEeHEe! | pelieHus: TeKCTOBBIX 3aja4, 00CYKIaTh
pa3IoKEHUEM Ha | UIX W pellaTb TEKCTOBbIE 3aJayu
MHOHUTEIH. Pemenue | pazubiMu ciocobamu. 3HAKOMUTBCA C
JIpOoOHO-palMOHATBHBIX UCTOPUEH pa3BUTHUS MAaTEMAaTUKHU
YpaBHEHUU. Pemenue
TEKCTOBBIX 3a1a4
anreOpanvdecKuM METOA0M
YpaBHeHUs n | JInneliHoe  ypaBHeHme ¢ | OcBaMBaTh W NIPUMEHATH IPUEMBI
HepaBeHCTBA. CHUCTEMBI | IByMSI IEPEMEHHBIMU U €TI0 | PELIEHHs] CHCTEMbI JIBYX JIMHEHHBIX
YpaBHEHUHU rpajpuxk. Cucrema JBYX | ypaBHEHHMH C JIByMsl NEpEMEHHBIMU M
(14 9) JUHEHUHBIX YPaBHEHUH C | CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX

JIBYMsI TIEPEMEHHBIMH U €€

OJHO  YpaBHEHHUE HE  SIBJISIETCA
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pemienue. Pemenue cucrem
JBYX YypaBHCHHUH, OJHO W3
KOTOPBIX  JIMHEWHOEe, a
JIpyroe — BTOPOH CTEICHHU.
I'paduueckas

UHTEpIpETallsl  CUCTEMBI
ypaBHEHUU c JBYMsI
MePEMEHHBIMHU.

Pemienue TeKCTOBBIX 3ajad
anreOpanyecKuM crocobom

JIMHEHHBIM. Hcnonb3oBath
(byHKIMOHATBHO-TpaguuecKue

MPEACTABICHUS  JUIsl  PELICHUs U
WCCIICIOBAHUSL YPABHEHUM U CHUCTEM.
AHanM3upoBaTh TEKCTHI 33]1a4, peuiaTh

ux anreOpanyeckum CIIOCO0OM:
HEePEXOAUTh oT CIIOBECHOM
(GOpPMYITHPOBKH YCIOBHS 33Ja4d K
anreOpanyeckoii  Moaend — OyTéM
COCTaBJICHUSI CHUCTEMBI  ypPaBHCHHIA;
pelaTb  COCTAaBICHHYIO  CHCTEMY
YPaBHEHU; HMHTEPIPETUPOBATH

pe3ynbTaT. 3HAKOMHUTBCS C HUCTOpHUEH
pa3BUTHUSI MATEMATUKHI

VYpaBHeHus UucnoBble HepaBeHCTBA M | YuTarh,  3amuchiBaTh,  IIOHMMATh,
HEPABEHCTBA. MX CBOWCTBAa. JIMHEHHBIE | HHTEPIIPETUPOBATH HEPaBEHCTBA;
HepaBencrtBa HEpPaBEHCTBA  C  OJHOM | UCIOJIB30BATh CUMBOJIUKY u
(16 u) MEPEMEHHON U UX PEIIEHUE. | TEPMUHOJIOTHIO. BrinossaTh
Cucremsl JUHEHHBIX | mpeoOpa3oBaHUs HEPaBEHCTB,
HEPABEHCTB c OJIHOH | MCHOIB30BaTh JUIsl IPeoOpazoBaHUs
MEPEMEHHON M UX PEIICHHE. | CBOMCTBA  YMUCIOBBIX  HEPABEHCTB.
KBanpaTHbie HepaBeHCcTBa U | Pacno3HaBarh JIMHEWHBIE 51
ux pemenue. ['paduueckas | kBaapaTHble HepaBeHCTBAa. Pemartb
MHTEPIIpETallUsl HEPABEHCTB | IMHEMHbIE  HEPAaBEHCTBA,  CHUCTEMBI
U CHUCTEM HEPABEHCTB C | JIMHEMHBIX  HEPABEHCTB,  CHUCTEMBI
JIBYMSI TI€pEMEHHBIMU HEPABEHCTB, BKIIIOYAIOLIUX KBAJPaTHOE
HEPAaBEHCTBO, U pelaTh UX; 00CYXKAaTh
[oJIyueHHble peleHus. HM3o0paxars
pelIeHue HEpaBeHCTBA U CHUCTEMBbI
HEPaBEHCTB HA YHUCIIOBOM MpPsMOM,
3allCHIBaTh PEIIEHHE C IIOMOIIBIO
CHMBOJIOB. Pemate KBaJpaTHbIE
HEpaBEHCTBA, MCIOJIb3Ys rpadudeckue
MPEICTABICHUS. OcBauBath u
MIPUMEHATh HEPABEHCTBA NIPU PEIICHUHN
pa3IMyHBIX 3a7a4, B TOM YHCIIE
MIPAKTUKO-OPHEHTHPOBAHHBIX
Oynkiuu (16 ) KBanparuunas ¢ynkuus, e€ | Pacno3naBath BHJIBI  HM3y4aeMBbIX
rpaduk u CBOMCTBA. | (pyHKIIUI; WUTIOCTPUPOBATH
[Tapabomna, KOOPJMHATHI | CXEMATUYECKH, OOBSICHSITH
BEpLIMHBI Mapalojibl, OCh | paCMONIOKEHWE Ha  KOOPAMHATHOMN
CHUMMETPUU nmapaboJbl. | TNIOCKOCTH IpaduKOB GYHKIIUN BUAA: Y
Crenennbie  ¢yHkiuu ¢ | =kx,y=kx+b,y=k /X ,y=ax2,y=
HaTypaJTbHBIMH ax3 ,y = X, y = Ixl B 3aBucumoctu ot
nokazaremsiMu 2 W 3, WX | 3HaUYeHUH KOA(PPUIIUEHTOB; OMUCHIBATh
rpaduku u CBOWMCTBA. | HX CBOICTBA. Pacno3naBath

I'paduxu ¢pynkuumit: y = kx,
y=kx+b,ykx=,y=ax2,
y=ax3,y=x,y=Ixl

KBaJPaTUUHYIO0 (QYHKILHUIO 110 hopMyIIe.
[IpuBoaUTE TIPUMEPHI KBAIPATHIHBIX
3aBUCUMOCTEN W3 PEaJbHOU JKU3HU,
(bU3HUKHN, TEOMETPHH.

BoisiBaare M 0000IaTh OCOOCHHOCTH
rpaduka KBagpaTuIHON (YHKIIUH
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y = ax2 + bx + c¢. Crpoutrb u
n300pakaTh CXEMAaTU4YeCKU TpaduKu
KBaJPaTUYHBIX (YHKIMHA, 3aTaHHBIX
dopmynamu Buga y = ax2, y = ax2 + q,
y=a(x+p)2,

y = ax2 + bx + c. AHanu3upoBaTh U
NPUMEHATh  CBOWCTBA  HM3YYEHHBIX
GyHKIMA JUIS UX TOCTPOCHUS, B TOM
Yypucie ¢ TMOMOINBI0  HU(POBBIX
pecypcoB

YucnoBble

HIOCJICI0OBATEIEHOCTH
(15 9)

[Tonstue YHCIIOBOM
MOCJIEI0BATEILHOCTH.
3amanue
MOCJIEI0BATEIbHOCTH
peKyppeHTHOU (opmysoit u
dbopMynoii  n-ro  wieHa.
Apudmerndeckas u
reoMeTpruYecKas

nporpeccuu. @opmyssl n-ro
qjieHa apu(METHYeCKOr u
reoMeTpUYECKON
IIPOrPECCUM, CYMMBI ITEPBBIX
n uieHoB. M3o0paxeHue
YJICHOB apu(METHUECKOW U
reoMeTpHYECKON
MpPOrpECCUil  TOYKaMH Ha
KOOPJIMHATHON  IJIOCKOCTH.
JIvHeHbI u
HKCHOHEHIMAIbHBI  pOCT.
Cno’xHbI€ NPOLIEHTHI

OcBauBaTh ¥ HPUMEHSITh WHICKCHBIC
0003HaueHMs,  CTPOUTH  pEuUEBbIC
BBICKA3bIBaHUSI C  HCIIOJIb30BAHUEM
TCPMHHOJIOIUH, CBSI3aHHOM C ITOHSATHEM
HOCJIEIOBATEIFHOCTU. AHAJIN3UPOBATh

bopmyy n-ro qJieHa
MOCJIC0BATEIEHOCTH WIn
PEKYPPEHTHYIO (DOPMYITY U BBIYUCIISTH
YJICHBI MOCJICA0BATEIILHOCTEH,
3aJaHHBIX OTUMU dopmymnamu.
YcraHaBnMBaTh  3aKOHOMEPHOCTh B
MMOCTPOCHUH MOCJIC0BATEILHOCTH,
€CJIM BBIMMCAHBI MEPBBIE HECKOJBKO €€
YJICHOB. Pacno3naBath

apu(METUYECKYI0O U T€OMETPUYECKYIO
IIPOrPECCUU TpU Pa3HbIX crocodax
3aJaHusl. Pemars 3a1a4u c
UCTIOJB30BaHUuEM (POpMyN N-ro djeHa
apu(METHYECKOH M TeOMETPUUYECKOU
[IPOrpeccuii, CyMMbI IIEPBBIX N YICHOB.
N300paxkaThb YJIEHBI
MOCJIE0BATEIBbHOCTH  TOYKAaMU  Ha
KOOpJAMHATHOM INIOCKOCTH.
PaccmaTpuBath nmpuMepsl MPOLECCOB U
ABJICHUM W3  pPEAlbHOM  KU3HHU,
WUIIOCTPUPYIOIIME ~ W3MEHEHUE B
apudmernyeckoil  mporpeccuu, B
reOMETPUUYECKOIN IIPOrPECCuy;
n300paxarb COOTBETCTBYIOIIHE
3aBUCUMOCTH rpaduuecku. Pemarts
3aJauM, CBSI3aHHBIE C YHCIIOBBIMH
MIOCJIE0BATENBHOCTAMU, B TOM YHUCIIE
3a/a4d U3  PEATbHOM JKM3HU C
HCII0JIb30BaHNUEM UPPOBBIX
TEXHOJIOTHI  (JEKTPOHHBIX TabIuI,
rpaMuecKkoro KajJbKyJasTopa U T.IL.).
Pematp 3a7a4u Ha CJIOKHBIE
IIPOLIEHTHl, B TOM 4MCIE 3aJaud W3
peanbHOU MIPaKTUKHU (c
HCII0JIb30BaHNEM KaJIbKYJISTOPA).
3HAKOMHUTbCS C UCTOpPHEH pa3BUTHA
MaTEMaTUKHU
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IToBTOpEHME,
000011IeHNE,
CUCTeMaTU3aIHs
3HaHuit1 (18 u)

Yuncna n BBIYMCIICHHS
(3amucs, CpaBHEHHE,
NEUCTBUA C
JEUCTBUTCILHBIMU
YUCJIAMH, YUCIIOBAsI TIPsIMasi;
MIPOLICHTHI, OTHOIIICHHS,
MPOTMOPIIMH;  OKPYIJICHHE,
NpUOJIKEHUE, OIICHKA;
pelIeHNEe TEKCTOBBIX 3a]1a4y
apuQMeTHIECKUM
criocobom).

Anrebpanueckue
BBIPAXKCHUS
(mpeobpazoBaHue
anreOpandecKux
BBIDAKCHUH,  JIOyCTUMEBIE
3HAYEHUS)

OnepupoBaTh NOHATUSIMU: MHOKECTBO,

ITOAMHOKECTBO, oreparu HaJ
MHOKECTBAMU; HCITI0JIb30BATh
rpaduyeckoe MIPE/ICTABICHHE

MHOJKECTB Il OIMCaHUS peaJbHbIX
IIPOLIECCOB U SIBJICHUM, NPU pPEUICHUU
3aja4 U3 APYrux y4yeOHBIX MPEAMETOB.
AKTyanusupoBaTb TEPMHUHOJIOTHIO U
OCHOBHBIC JICHCTBUS, CBSI3aHHBIE C

YHCJIaMHU: HaTypaJIbHOC qucCIo,
IIpOCTOC n COCTaBHOC qucia,
JACIINMOCTD HaTypaJbHBIX qHuCClII,

MPU3HAKK JCIMMOCTH, IEJI0€ YHCIIO,
MOJYJIb YWCIa, OOBIKHOBCHHAs W
JecATUYHAsT TpoOU, CTaHIAPTHBIN BUT
qrcia, apuQMETHUYECKUN KBaIPaTHBINI
KOpEHb.

BrInosiHATE EWCTBUSA, CpaBHUBATh U
YIOPSAOYMBATh YHUCJA, MPEACTABIATH
Yyucjaa Ha KOOPJAMHATHOM  MPSMOM,
OKPYIJISTh quciia; BBITIOTHSATE
NPUKUIKY M OLEHKY pe3yibTara
BBIUHCIICHHH.  Pemrate  TEKCTOBEIC
3aa4yd  apu(PMETHUECKUM  CITIOCOOOM.
Pemrate MPAKTUYECKUE 3aja4u,
cojepiKalre MPOLEHTHI, /107U, YacTH,
BBIPAYXKAIOIINE 3aBUCUMOCTH: CKOPOCTH

— BpeMsS — pPacCTOSHHUE, I[IeHa —
KOJINYECTBO — CTOMMOCTh, OOBEM
paboThI — BpeMs —
MIPOU3BOIUTEIILHOCTD Tpyaa.
Pa30upath  peasibHbIC  KH3HCHHBIC
cuTyanuu, (GopMysIupoBaTh HX Ha
SI3BIKE MaTEMaTHKH, HAXOUTh
pelieHre, MPUMEHSST MaTeMaTHYeCKH
arrmapar, WHTEPIPETHUPOBATH
pe3yIbTar.

OmnepupoBaTh MOHITHSIMH: CTENEHb C
IIEJTBIM TTOKa3aTeneM, apuhMETHICCKHIA
KBQJIpaTHBIA ~ KOpEHb, = MHOTOYJICH,
anreOpanydeckasi JpoOb, TOXIAECTBO.
BBIOAHAT,  OCHOBHBIE  JIEHCTBUSA:
BBITIOJIHATH Pacu€Thl 1O (opmynam,

npeoOpa3oBbIBaTh  IieNible, JIPOOHO-
paroHaIbHbIE BBIpAKCHUS u
BBIp)KEHUS c KOPHSIMH,
pealin30BbIBAaTh pasnoxxeHue

MHOTOWJIEHa Ha MHOXHTEIH, B TOM
ylyclae C MCIOJb30BaHUEM (OPMYI
pasHOCTH  KBaJpaTOB M  KBajpaTa
CyMMBl ¥  pa3HOCTH;  HAXOJUTh
JIOIYCTUMBIE 3HAUYEHUsl IEPEMEHHBIX
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OyHKIUN (moctpoenwue,

CBOMCTBA HU3Yy4YEHHBIX
GbyHKIINIT; rpadudeckoe
pelIeHUEe ypaBHEHMM M UX
CHUCTEM)

Ui JpOOHO-pallMOHATIBHBIX
BBIPAKECHU, KOPHEH.

MogenupoBaTh ¢ MOMOIIBIO (opmMyl
peabHbIE IPOLIECCHI U SIBJICHHUS.
OnepupoBaTh NOHATHAMU: (YHKLHSA,
rpadpuk yHKIMH, HYyIH QyHKOHH,
POMEKYTKHU 3HAKOIOCTOSHCTBA,
NIPOMEXYTKH BO3pacTaHusi, YOBIBaHUS,
HauOoJIbllee U HaUMEHbIlee 3HAYECHUS
byHKIMN. AHanusupoBaTh,
CpaBHUBaTh, 00CYXJaTb  CBOICTBa
GyHKUMH, CTPOUTh UX  TIpadUKH.
OnepupoBaTh HOHATHAMM:  IpsMas
PONOPIMOHATIBHOCTB, obpaTHast
[PONOPLIMOHAIBHOCTD, JMHEHHas
¢byHkuus, KBaapaTu4yHas —(QYHKIUS,
napabona, runepbona. Mcnoab3oBath
rpaduKu Ui ONpEACICHUS CBOWCTB,
MPOLECCOB W 3aBUCHUMOCTEH, A
peleHust 3ajad U3 Ipyrux y4eOHBIX
IIPEAMETOB W pEaJbHOM  JKU3HH;
MOJIEJIUPOBaTh C MOMOILBIO TpaduKoOB
peanbHBIE  TMPOLECCHl W SIBJICHUSL.
Beipaxxate QopmysnamMu 3aBUCUMOCTHU
MEXy BEIUIYMHAMU

INPUMEPHAS PABOYAS ITPOT'PAMMA
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YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBI
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MarteMaTHKy yXe 3aTe€M y4YUTh Ha/l0, YTO OHA yM B MOPSAOK MPUBOAUT», — IHUcCAl
BEJIMKUM pycCKuH ydeHblii Muxaun BacuibeBuu JIoMoHOCOB. M1 B 3TOM COCTOUT OfHA U3 ABYX
neneil o0y4yeHHs TEOMETPUH KakK COCTaBHOM 4YacTH MaTeMaTUKH B IIKOJE. ODTOH IeNn
COOTBETCTBYET JOKa3aTeiabHas JHMHHUS IpenoaaBaHus reomerpuu. Crenays NpencTaBI€HHOU
paboueil mporpamMmMe, HauMHAas C CEIBMOTO KJacca Ha ypOKax FeOMETPHH O0YJarOIIUICs yIUTCS
MIPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKIEHHUS, CTPOUTh JIOTUYECKHUE YMO3AKIIOUEHHs, J10KA3bIBAaTh
VCTUHHBIEC YTBEPXKIACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTIMYaTh CBOICTBa OT NPU3HAKOB, (OPMYIMPOBATH OOpAaTHBIE YTBEPXKIICHUS.
Y4eHHK, OBJAJEBIIUN HMCKYCCTBOM pacCyXaaTh, OyIeT MPUMEHSITh €ro W B OKpYKaroIeh
)ku3Hu. Kak mnumcan reomerp u  nepgaror Urops ®enopoBuu IllapbiruH, <«1101bMHU,
NOHMMAIOIIMMH, YTO TaKO€ JO0Ka3aTeJIbCTBO, TPYAHO M Ja)kKe HEBO3MOYKHO MaHUITYJIMPOBATHY.
W B 3TOM COCTOUT Ba)KHOE BOCHUTATEIIBHOE 3HAYCHUE U3YUYEHHUs TEOMETPUH, NIPUCYILIEE UMEHHO
OTEUYECTBEHHON MaTEMATUUYECKOM LIKOJIE.

Bmecte ¢ Tem aBTOphl HporpaMMbl MPEJOCTEPErarOT YUYUTENs OT H3JIUIIHEro
¢dopmanu3ma, OCOOEHHO B OTHOLIEHUMM Hayal M OCHOBaHMM reomerpuu. PpaHIy3cKHil
mareMatuk JKan JIpejOHHE 1O 3TOMY IMOBOAY BbICKa3ajics Tak: «UTo Kacaercs IenMKaTHON
po0JieMbl BBEJIEHUS «aKCHOM», TO MHE KaXETCs, YTO Ha IEpPBbIX MOPAaxX HYKHO BOOOIIE
n30eratb MPOU3HOCUTH caMmo ATO ci1oBO. C Apyroii ke CTOPOHBI, HE CIeNYeT YIycKaTh HU OJHON
BO3MO>KHOCTH JjaBaTh IPUMEPHI JIOTUYECKUX 3aKJIIOUEHUH, KOTOpBIE KyJa B OOJbIIEH Mepe, YeM
uaess aKCHUOM, SIBJISIFOTCA MCTUHHBIMM M €IWHCTBEHHBIMH JBUTATEIISIMM MaTEMaTUYECKOTO
MBILLUICHUSI.

BTtopoii nenbio u3ydeHusi FTeOMETPUU SIBISIETCS UCIIOJIb30BAHUE €€ KaK HMHCTPYMEHTA IIPU
pEelIeHUH KaK MaTeMaTHYeCKHUX, TaK M IPaKTUYECKUX 3aJad, BCTPEUAIOLIUXCS B peabHOU
*KU3HA. OKOHYMBIIUK KypC T'€OMETPHH IIKOJIbHHUK JODKEH OBITh B COCTOSIHUM OIPEISIHUTH
TE€OMETPUYECKYIO (PUTYpY, ONUCATh CIOBAaMH JaHHBIN 4epTEX WIM PUCYHOK, HAWTH ILUIOLIA]h
3eMEJIbHOTO YYacTKa, paccuuTaTh HEOOXOAUMYI0 HJIMHY ONTOBOJOKOHHOTO KaOens Wi
TpeOyeMble pa3Mephl rapaxka 1jisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpPasi, BEIUMCIUTENIbHAS
JUHUS B M3YYEHMHM I'€OMETpUM B IKoje. /laHHas NpakTHdecKas JUMHUS SBIAETCS HE MEHEe
BaxHOM, yeM nepBas. Eme IlnaTton npeanuceiBai, 4todsl «rpaxaane [IpekpacHoro ropojia Hu B
KOEM cllyyae He OCTaBIISUIM F€OMETPUIO0, Beb HEMAJIOBAXHO Jake MOOOYHOE € MPUMEHEHHEe —
B BOGHHOM JI€JI€ /1, BIIPOYEM, U BO BCEX HayKaX — JUIsl JIYYILEro UX YCBOEHUS: MbI BEb 3HAEM,
Kakasg OeCKOHEYHas pa3HHUIla CYIIECTBYET MEXJy YEJIOBEKOM NPUYACTHBIM K T€OMETpUU U
HENpPUYaCTHBIMY». [l 3TOro y4yuTento peKOMEeHAyeTcs MoalduparTh 3ajauyd MPaKTUYECKOTO
XapakTepa Uil paccMaTpUBAEMbIX TEM, YYUThb JieTe€ll CTPOUTh MaTeMaTHUYECKUe MOJAEIU
pEABHBIX JKW3HEHHBIX CHUTYyallUi, IPOBOJUTH BBIUMCICHHWS M OLICHMBAaTh aJIeKBaTHOCThb
MOJIyueHHOro pe3ynbrata. KpailiHe BaXHO MNOMYEPKUBATh CBSI3U TE€OMETPUU C JIPYTHUMH
npeaMeTaMi, MOTUBUPOBATh MCIOJIb30BATh ONPEAEICHHsS] T€OMETPUUECKUX (UTYp U MOHATHH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYyYEHHBIX YMEHUH B (U3MKE U TEXHUKE. DTU CBSI3U Hanboliee
ApKO BUJIHBI B TeMax «BekTopb», «pUroHOMETpUYECKHe COOTHOLEHUA»,«MeTo KOOpAuHaT»
u «Teopema ITudaropay.

B 3akmrouenne comuiémMcsi Ha BEIMKOro MareMaruka M actpoHoma Moranna Kemnepa,
YyTOOBI €mI€ pa3 MOAYEPKHYTh M METalmpeIMEeTHOe, U BOCHHUTATEIbHOE 3HAYEHHE T'€OMETpPHUU:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter
causas est, cur homo sit imago Dei”1 .
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Cornacno ydeOHOMY IUTaHy B 7—9 Kiaccax u3ydaeTcs y4eOHbIH Kypc «I'eomerpusi»,
KOTOPBIH BKJIIOYAET CIEAYIOLINEe OCHOBHBIE pasjienbl coaepkanus: «l'eomerpuueckue Gpurypsl u
UX CBOMCTBa», «M3MepeHne TeOMETPUYECKUX BEITUUYHUHY», a TaKkKe «JlekapTOBbl KOOpPAMHATHl Ha
IJIOCKOCTHY, «BekTops», «JIBrmkeHus miockoctu» u «lIpeoGpazoBanus mogoous».

VY4eOHbIi M1aH npeaycMaTprBaeT U3ydeHne reoOMeTpUr Ha 0a30BOM YpOBHE, HCXOJS W3
He MeHee 68 ydeOHBIX YacoB B y4eOHOM TOAy, BCETro 3a Tpu rojaa oOydeHus — He meHee 204
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO 'OOJAM OBYYEHMUA)

7 Kjacc

Havanpnble nonsatus reomerpun. Touka, mpsMasi, OTpe30K, Jdyd. Yroin. Buael yrios.
BepTtukanbHele W cMeXHBIE yribl. buccektpuca yrina. JlomaHas, MHOrOYroJjbHHK.
[TapamienbHOCTb U NEPIIEHIUKYISIPHOCTD NPSIMBIX.

Cummerpuunble  Qurypsl. OCHOBHBIE CBOWMCTBa oOceBoiM cumMMeTpuu. [Ipumepsr
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OcHOBHBIE OCTPOEHUS C IIOMOIILBIO LIUPKYJIS U JIMHEHKH.

Tpeyronpauk. Beicota, menmana, OMCCEKTpHCa, WX CBOHCTBAa. PaBHOOEIpEHHBIH H
PaBHOCTOPOHHUI TpeyroabHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpHU3HAKK pPaBHOOEIPEHHOTO TpeyrojbHHUKa. [Ipu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CaolicTBa U NPU3HAKYU MapaJlIesbHbIX NpsAMbIX. CyMMa yIjioB TpeyrojbHuKa. BHemHue
YIJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbI TpeyroiabHUK. CBOWMCTBO MeAMaHbl MPSMOYIOJBHOTO TPEYroJIbHUKA,
npoBeAEHHOW K runoreHy3e. [Ipu3HakuM paBeHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB.
[TpstMOyTONBbHBIN TPEyroJbHUK ¢ yriioM B 30.

HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM!,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYroNbHUKA. [leprneHIuKysp 1 HAKIIOHHAS.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria M CepeAUHHBIA NEPIEHIUKYISAp K
OTpe3Ky KaK FeOMETPUYECKHE MECTa TOUEK.

OkpyXHOCTb W Kpyr, XOpJa M AMAMETp, UX CBOWcTBa. B3aumMHOE pacrnoiokeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKkpyxHOCTU. OKpYyX HOCTb, BIIUCaHHAs B
yroJ. Bincannas 1 onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 kirace

UYersipéxyronpauku. [lapamienorpamm, €ro mpu3Haku M CBOWCTBA. YacTHbIE Ciydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynBoenust Meauansl. LleHTpanbHas cuMMeTpus.

Teopema ®aneca u TeopemMa O TNPOMOPIHUOHAIBHBIX OTpe3kax. CpemaHue JMHUH
TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyroapHuKa.

[TogoOue TpeyroabHUKOB, K03 duireHT nogodus. [IpuzHaku momgo0ust TPeyroJbHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUN PAKTHYECKUX 3a/]1a4.

CaoiicTBa momaaei reometpuyeckux puryp. @opMyibl Ui IUIOMIAAA TPEYTOJbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (QUTYD.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHMH NPaKTUYECKUX
3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYIOJbHOTO TpeyrosbHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue GyHakmuu yrios B 30, 45 u 60.

BrncaHHbIE U LIEHTpaJIbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOW M XOpPJAOW. YTIJIBI MEXKAY
XopAaMM U CeKyuIMMH. BrucanHble W onucaHHbIE YeTHIPEXYTONbHUKU. B3aumHoe
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pacmosyoxeHne IBYyX OKpyxkHocTed. Kacanme okpyxkHocTed. OOmue kacaTelbHbIE K JIBYM
OKPYKHOCTSIM.
9 kiaacc

Cunyc, xocunyc, TanreHc yriaoB oT O go 180. OCHOBHOE TPUIOHOMETPUYECKOE
TOXJECTBO. POPMYIIBI IPUBEACHHUS.

Pemenune TtpeyronbHuKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB. PermieHue
MPAKTUYECKHX 3aJ1a4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue momodust. [1om006me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npon3BeeHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bextop, nnuHa (MOZyJib) BEKTOpA, COHAIPABJICHHBIE BEKTOPBI, MPOTHBOIOIOKHO
HAIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALMU HAJ
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHBbIM BekTopaM. KoopanHaTel BeKTopa.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IIPUMEHEHUE /Il HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA IUJIOCKOCTH. YPaBHEHUS TPSAMONM U OKPY>KHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEH U IpsIMbIX. MeTol KOOpAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYrONbHUKU. [[nvHA OKpykHOCTH. I'pamycHas u paauaHHas Mepa
yTJla, BBIYUCIEHUE JUIMH 1yT OKpy>KHOCTel. [lnomane kpyra, cekropa, cerMeHTa.

JIBU>KeHHMsT  TUIOCKOCTM U BHYTPEHHHE CHUMMETpuUH  ¢uryp (dJIeMeHTapHbIe
npexacrasienus). [lapamnensusiit neperoc. [1oBoporT.

IIJIAHUPYEMBIE INPEIMETHBIE PE3YJIbTATBI OCBOEHUA
MNPUMEPHOW

PABOYEN TPOIT'PAMMBI KYPCA (ITO TOJIAM OB YUEHMUS)

OcBoenne yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHUS
JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB:

7 kiace

- Pacno3naBaTh H3yueHHBIE TE€OMETpUYECKUE (UIYpBI, ONpEAeNsiTh HX B3aUMHOE
pacrosio)keHue, H300pakaTh TeOMETpUYECKHEe (UTYPBI;, BBIMOIHATH YEPTEKH IO YCIOBHUIO
3agaun. M3MepsaTh NuHEHbIE M YTJIOBbIE BEJIWYWHBL. Pemiate 3amaud Ha BBIYHCICHUE [UTHH
OTPE3KOB U BEJIMYUH YTJIOB.

- Jlenats rpyOyto OIIEHKY TUHEHHBIX U YTTIOBBIX BEJIHUYMH MPEIMETOB B peaibHOU KU3HHU,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyarh pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIKY BETUUUHBL.

- CTpOUTH UepTEkKHU K TEOMETPUUYECKUM 3a]auaM.

- Ilonp30BaTbcsl MpU3HAKAMM PABEHCTBA TPEYrOJBbHUKOB, HCIIOJIB30BATh MPU3HAKH M
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PEUICHUH 3a/1a4.

-IIpoBOIUTE JIOrMUECKHE PACCYKIEHUS C UCIIOIB30BAHUEM F'€OMETPUUECKUX TEOPEM.

- Ilonb3oBaTbcs MpHU3HAKaMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJBHHUKOB, CBOMCTBOM
MeJMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYrojibHUKAa, B PELIEHUU
FEOMETPUYECKUX 3a/au.

- OnpenensaTe NapauIeIbHOCTh MPSMBIX C MOMOILBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cexkymas. Onpeaenars NapajuiebHOCTh NPSIMBIX C MTOMOILBIO PaBEHCTBA PACCTOSHHUI OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroM IpsIMOiA.

- PemaTs 3agaumn Ha kieTyatoi Oymare.

- IlpoBOIWTh BBIYMCIECHUS W HAXOAWUTh YHCIIOBbIE W OYKBEHHBIC 3HAYEHUS YTJIOB B
FEOMETPUUECKUX  3aJayax C  HCIOJIb30BaHMEM CYMMBI  yIJIOB  TPEYroJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX IPH IEPECEUECHUHU MABYX NapaieIbHbIX
IPsIMBIX ceKyIel. PemaTs mpakTudeckue 3aauu Ha HaXOKJICHHUE YTIIOB.

-Brnaners moHsTHEM reOMETPHUYECKOTO0 MECTa TOUYeK. YMETh OMNpEeeNaTh OUCCEKTPHUCY
yrila ¥ CepeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

-dopmynupoBaTh ONpeereHns] OKPY>KHOCTU U Kpyra, XOpAbl U IHaMeTpa OKPYXKHOCTH,
MOJIb30BaThCS X CBOMCTBAMHU. ¥ METh MPUMEHSTh 9TH CBOWCTBA IIPU PEIICHUH 3a7ad.
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- BirageTs NOHATHEM OIMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
ueHTp. [lonp3oBaThecs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYToJbHUKA MEPECEKAOTCs B
OJIHOM TOYKE, U O TOM, UYTO CEPEIMHHBbIE MEPHEHAUKYISPbl K CTOPOHAM TpPEYrOJIbHHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.

Bnagerp noHsTHMEM KacaTeNbHOM K OKPYKHOCTH, IIOJb30BaTbCsi TEOPEMOM O
NEePHEHANKYIISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEAEHHOIO K TOUKE KACAHMUS.

-Ilonb30BaThCs MPOCTEUIIMMH T€OMETPUUYECKUMU HEPAaBEHCTBAMH, TMOHMMATh MX
MPaKTUYECKHUI CMBICII.

- [IpoBOUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKHU.

8 ki1ace

-Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, MOJIb30BATHCS HX
CBOMCTBAMH IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

- IlpumeHsaTh CBONCTBAa TOYKU IEPECEUYEHMs] MEIUaH TPEYrojbHUKa (LIEHTpa Macc) B
peLIeHny 3a1a4.

- Bunaners mnonHsiTueM cpenHeW JHMHUM TPEYroJibHUKA W Tpamnelu, MNPUMEHATh HUX
CBOICTBA MPHU PEIICHUHU TeOMEeTpUYeCKuX 3a11ad. [lonp30BaThes Teopemoit daseca U TeOpeMoi O
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

-IIpuMeHsATh TpU3HAKU OO0 TPEYTOJILHUKOB B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

-Ilonb3oBaThest Teopemoit Iludaropa ans perieHus TeOMETPUYECKUX M IPAKTHUECKUX
3ana4. CTpOUTh MATEMAaTHUYECKYI0 MOJI€Nb B MPAKTHUUECKUX 3a/1ayaxX, CaMOCTOSITEIbHO JIeJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJTUHEI.

-Bnager NMOHATHSMU CHHYCA, KOCMHYCa M TaHI'€HCAa OCTPOro yria MpsSMOYTroJbHOrO
TpeyroyiibHUKA. [101630BaTHCS STUMU MTOHATUSMHU IS PEIICHUS MPAKTUYECKUX 3a/1a4.

-Beruucnare  (pasnuyHbIME - crioco0amMu)  IUIOH[A[b  TPEYTrOJIbHMKA W TUIOIIAIU
MHOTOYTOJBHBIX QuUryp (MOJB3ysACh, TJ€ HEOOXOAMMO, KalabKylsTopoMm). IlpumeHsTh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

-Bnagers MOHATHSAMHM BIMCAaHHOTO M ILIEHTPAIBbHOIO YyIja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIUMHU) U YIiie MEXAy KacaTelIbHOH U XOpJIoi
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

-Bnaners NOHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATHh CBOMCTBA ONMKMCAHHOTO
YEeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1ad.

-IIpyuMeHsTh MoNy4eHHbIE 3HAaHUS HA TPAKTUKE — CTPOUTHh MAaTEMaTHUYECKUE MOJEIHN ISt
3a/1a4 peaJbHOM )KU3HU U IPOBOAMTH COOTBETCTBYIOIUE BHIYUCICHUS C IPUMEHEHUEM OO0
U TPUTOHOMETPUH (TIONB3YACh, TJIe HEOOXOIUMO, KaTbKYIATOPOM).

9 kanacc

-3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOJUTh C HUX MOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYISITOpa) JUIMHBI U YIJIBI JUISI HETaOIMYHBIX
3HA4YCHUM.

-[lonp30BaThCs  (opMynaMu  TPUBEAEHUS M OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOIECTBOM JIJIs1 HAXOXKJICHUSI COOTHOIICHUI MEX Y TPUTOHOMETPUUECKUMH BETMYMHAMM.

-Mcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJISl HAXO0XK/ICHUSI PA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelieHrne TPEYrOoJbHUKOBY»), MPUMEHATh UX TPH PEIICHUU TC€OMETPUUYECKUX
3azad.

-Bnagers mnoHATHAMH TpeoOpa3oBaHUA  MOAO0OMS, COOTBETCTBEHHBIX AJIEMEHTOB
nonobueix ¢Quryp. Ilonp3oBaThCsi CBOWCTBAMH MOAOOHSI TMPOU3BOJIBHBIX (UTYP, YMEThH
BBIYHCIIATh JUIMHBl U HAXOJIUTh YTIbI y TOAOOHBIX ¢uryp. IlpumeHsaTs cBoiicTBa moaoOus B
MPAKTUYECKHX 3a7auyax. ¥ MeTh IPUBOJUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIIEM MUPE.

-Ilonp30BaThCs TEOpEMaMU O MPOU3BEIACHUH OTPE3KOB XOPJI, O MPOU3BEIEHUH OTPE3KOB
CEKYIINX, O KBaJpaTe KacaTeabHOM.
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-ITonb30BaThCsl BEKTOpaMM, MOHMMATh HX TEOMETPUYECKHH M (U3NYECKUN CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMETpUYECKUX M ¢u3ndeckux 3anad. [IpuMeHsThH CKaynsgpHOe
IIPOU3BEICHNE BEKTOPOB ISl HAXO0XKACHMS JUIMH U YTJIOB.

-[lonp30BaThC METONOM KOOPAMHAT HA INIOCKOCTH, IHPUMEHATh €ro B PEIICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

-Brnagers NoHATUAMYU NIPaBUIIBHOIO MHOTOYTOJIBHHKA, JJIMHBI OKPYKHOCTH, JUIMHBI JyT'U
OKPYKHOCTM M DPaJMAaHHOW MEpbl yIja, YMETb BBIYMUCIATH IUIOIAAb KpPyra M €ro 4YacrTeu.
[TpyMeEHATH MOIy4EeHHBbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

-Haxoauts ocu (Wi LeHTphI) CUMMETPUH (UTYp, IPUMEHSATh IBMKEHUS IJIOCKOCTU B
IIPOCTEHIINX CITydasiX.

-IIpuMeHATh NOJTyYeHHbIE 3HaHUS HA PAKTUKE — CTPOUTH MAaTEMaTHUYECKUE MOJIEIH JUIs
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIIEHHS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYITOPOM).

TEMATHYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OAAM

OBYYEHMUA)

7 kaacc (68 1)
Hazpanue OcnoBHoe coaepkanue | OCHOBHBIEC BUJIBI JESATEIBHOCTH 00YYaIOIIUXCS
paznena (Tembl)
Kypca (aucmo
4acoB)
[Tpocreiimue [Tpocreitmue dopmyIHpoBaTh OCHOBHBIE MOHSTUS u
TCOMETPHUYECKHAE | TCOMETPHUYECKUE oTpeIeIICHUSI. Pacrio3naBars W3YYCHHBIC
burypsl U UX | OOBEKTHI: TOYKH, | TEOMETpHYECKHe  (UTYpBl,  OMNpEeAeNsiTh  UX
CBOIICTBA. npsiIMbIe, JTYy9d W YTJIbI, | B3AUMHOE PACIOJIOKEHHUE, BBIMOIHITh YSPTEK 10
Hzmepenue MHOTOYTOJIbHUK, ycnoBuio  3amaud. [IpoBomuTh  mpocteiiiine
reoMeTpuuecKkux | JomaHas. CMEXKHBIE H | IOCTPOSHUS C IMOMOIIBI0 IUPKYIS W JTHHCHKH.

BenuuuH (14 1)

BEPTHKAJIbHBIE  YIJIBIL.
Pabora ¢ mpocreitmumu
yeprexkamu. M3mepeHue
JMHEWHBIX W  YTJIOBBIX
BEJIMYMH, BBIYHCICHHE
OTPE3KOB W YIJIOB.
[Tepumerp u momanb
¢buryp, COCTaBJIEHHBIX
U3 IPSIMOYTOJIbHUKOB

W3mepsATe JHMHEWHBIE W YIJIOBBIE BEJIMYUHBI
FEOMETPUUECKUX U TPAKTUYECKHUX OOBEKTOB.
Onpenensats «Ha TJa3» pa3Mepbl peabHBIX
O00BEKTOB, MPOBOJIUTH TIPyOyI0 OLEHKY HX
pasMmepoB. Pemare 3aayu Ha BBIYKMCIECHUE [UIMH
OTPE3KOB M BEJIMYMH YIJIOB. Pemars 3agaum Ha
B3aUMHOE€  PACIIOJIOKEHHE  TIE€OMETPUYECKUX
¢uryp. IlpoBoauTh KiIaccUPUKAUIO  YIJIOB,
BBIUNCIIATh JINHEHHBIE W YIVIOBBIE BEJIMYUHBL,
MIPOBOJIUTH HEoO0X0MMblIe JOKa3aTeJIbHbIE
paccyXeHus. 3HAKOMHUTBHCS ¢ UCTOPUEN pa3BUTHS
T€OMETPUH

TpeyroibHUKH
(22 9)

[TonsTue 0 PpaBHBIX
TPEYroJIbHUKAaX n
INCPBUYHBIC

MpEaACTaBJICHUA 0

paBHBIX (KOHTPYIHTHBIX)
¢urypax. Tpu nmpusHaka
paBeHCTBa
TPEYTroJIbHUKOB.
IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBoiicTBO MeINaHbI

Pacnio3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha
TOTOBBIX uepTekax (C YyKa3aHMEM IPU3HAKOB).
BeiBoauTh CJIEAICTBHUS (paBeHCTB
COOTBETCTBYIOILIUX JJIEMEHTOB) M3 PpaBEHCTB
TPEYrOJIbHUKOB. DPOpPMYIMpPOBaTh ONPEIECICHHUS:
OCTPOYTOJIBHOTO, TYNOYTOJILHOTO,
MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEIMAHBI TPEYIOJbHUKA; CEPEIUHHOTO

MepIeHIUKYIIApa OTpEe3Ka; nepuMeTpa
TpeyroibHuka. @PopMyInpoBaTh CBOWCTBA H
MPU3HAKU  PaBHOOEJPEHHOTO  TPEYroJIbHUKA.
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IPSIMOYTOJIBHOTO
TPEYroJIbHUKA.
PaBHOOepeHHBIC u
pPaBHOCTOPOHHHUE
TPEYTrOJIbHUKH.
IIpuzHaku wu cBoOMCTBa
paBHOOEIPEHHOTO
TpeyrojabHuka. IIporus
OospIei CTOPOHBI
TPEYrOJbHUKA  JIEKHUT
OoJbIINi YTOJI.
IIpocreiimne
HEPaBEHCTBA B
FEOMETPUH.
Hepasenctso
TPEYroJbHUKA.
HepaBeHcTBO 110MaHOiA.
IIpssMOyTONIBHBIN
TPEYrOJIbHUK C YIJIOM B
30. IlepBbie MOHATUSA O

Ctpouth 4yepTexku, peuiaTb 3aadydl ¢ MOMOIIbIO
HaXO0XJICHUS PaBHBIX TPEYroJIbHUKOB.
[IpuMeHsTh MpU3HAKK PaBEHCTBA MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB B  3ajadax. Mcrosnb3oBarhb
u(poBbIE pecypchl ISl UCCIEIOBAaHUS CBOMCTB
u3ydaemblX (Guryp. 3HAKOMHUTBCS C HCTOpHEH
pa3BUTHS TEOMETPUU

JI0Ka3aTenbCTBax B
TEOMETPUH
[TapannenbHble [TapamiensHele npsimele, | PopMyInpoBaTh IIOHSTHE HapauIeIbHbIX
npsiMble, CyMMa | UX cBoiicTBa, IIaThIli | mpsAMBIX, HAXOAUTb NPAKTHUYECKUE IPUMEPHI.
YTJIOB IIOCTYJIaT EBknupa. | U3yyare cBoiicTBa yIJIOB, OOpa3OBaHHbBIX IpH
TpEeyrojabHUKa Hakpect JeXalue, | IepeceYeHn! apajuIebHbIX IPAMbIX CEKYIIEH.
(14 v) COOTBETCTBCHHbBIE u | [IpoBoguts  poOKa3aTenbcTBAa  NApAIUIEIBHOCTU
OTHOCTOPOHHHUE  YTJIBI | ABYX MPSMBIX C MIOMOMIBIO YTIJIOB, 0Opa30BaHHBIX
(oOpa3oBaHHBIE IIPY | TIpU NIEPECEUEHUN ITUX NPSIMBIX TPETbEU MPAMOM.
epeceyeHUH BbluncnsaTe CcymMMy YIJIOB  TpEyrojbHUKAa W
NapaJuIeJIbHBIX MPSAMBIX | MHOTOYrojibHUKAa.  Haxoauts  uncioBble W

CeKyIien). [Tpuznax
napauieTbHOCTH
MPSIMBIX yepes

PaBEHCTBO PACCTOSAHUI
OT TOYEK OJHOW MPAMOU

0 BTOPOM  IPSIMOIL.
Cymma yII10B
TpeyrojbHUKa u
MHOT'OYT'OJIbHUKA.
Buemnne YIJIBI
TpPEYroJIbHUKA

6YKBGHHBIC S3HAYCHHA YIJIOB B T'COMCTPHYCCKUX
3ala4yax C HUCIOJB30BAHUCM TCOPEM O CYMMCE
YrjioB TpEyroJlbHWMKa W MHOI'O- YT'OJIbHUKA.
3HaKOMHTHLCS C I/ICTOpI/Ieﬁ Pa3BUTHA TCOMCTPHUUN

OKpyXKHOCTb u
KpYT.
I'eomeTpuueckue
noctpoenus (14 4)

OKpy>XHOCTb, XOpABI H
JIMaMeTpBl, UX CBOMCTBA.

KacarennHas K
OKPY>KHOCTH.
OKpyKHOCTb,
BIIMCAaHHAs B  YIOJ.
[Toustue 0 I'MT,

IIPUMEHEHNE B 3aJa4ax.
buccekrpuca u
CEepPEIMHHBIN

DopmMyIUpPOBATh  ONPEAEICHUS:  OKPYKHOCTH,
XOp/bl, TMAMETPA U KacaTeIbHON K OKPYXHOCTH.
HN3yuyarp uX CBOWCTBA, NPU3HAKHU, CTPOUTH
yeptexu. Mccimenoarb, B TOM YUCIE HCIOIb3YS
M(pOBBIE PECYPCHI: OKPYKHOCTH, BIHCAHHYIO B
yroa; LEHTP OKPYKHOCTH, BIIMCAHHOW B YIOJI;
PaBEHCTBO OTPE3KOB KacaresbHbIX. Vcronp30BaTh
meron ['MT nansg pokaszarenscTBa TEOpEM O
nepeceyeHu OMCCEKTPUC YTIIOB TPEYroJbHUKA H

CEPEIMHHBIX MEPHEHIUKYISIPOB K CTOPOHaM
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MIEPIICHINKYIISIP KaK
reOMETPUYECKUE MeCTa
TOYEK. OKpY>KHOCTb,
onuvcaHHas OKOJIO
TPEyroJbHUKA.
Bnucannas B
TPEYTrOJIbHUK
OKPYHOCTb.

[Ipocreiiue 3agaun Ha

TpeyroipHuka ¢ nomompbio ['MT. OBnaneBarh
HOHSITUSIMU BIIMCAHHOM " OIMMCAaHHOM
OKPY>KHOCTEH TpEYrojJbHUKA, HAXOAUTH IEHTPHI
3TUX OKPYXKXHOCTEW. Pemiars OCHOBHBIE 3a1auu HA
MIOCTPOECHUE: yria, paBHOTO JTAHHOMY;
CEpPEAMHHOrO MEPIEHANKYISIpa TaHHOTO OTPE3Ka;
NpsSMOM, TPOXOASAUICH uepe3 JaHHYI TOYKY U
NEepIEHIUKYISIPHON JAHHOU NIPSIMOM;
OMCCEKTPUCHI JTAHHOTO yrja; TPEYroJbHUKOB IO

IIOCTPOCHHUE Pa3JIMYHBIM  BJIEMEHTAaM. 3HAKOMHUTBCI €

VICTOPUEN pa3BUTHs FEOMETPUU
IToBTOpEHUE, IToBTOpEeHune u | Pemars 3a7a4u Ha [IOBTOPEHUE,
00o01ieHne 0000111€HHe  OCHOBHBIX | WIIOCTPUPYIOIIKME CBSI3U MEXIY pPa3Iu4YHbIMU

3HaHu# (4 9)

MOHATUN U
Kypca 7 kjacca

METOJIOB

4acTAMH Kypca

8 kaacc (70 u)
HazBanue OcHoBHOE coaepkaHue OcCHOBHbIE BU/IbI JESATEILHOCTH 00YYaIOINXCS
pasnena (Tembl)
Kypca
(4UCIT0 YacoB)
Yerpipéxyronbau | [lapannenorpamm, ero | MI300pakaTh ¥ HaXOJUTh HA YepTEkKaX YETHIPEX-
ku (12 4) NIPU3HAKK W  CBOMCTBA. | YTOJBHUKM Pa3HbIX BHJIOB M HMX JJIEMEHTHI
YacrtHele ciydan | opmynupoBarb OIIpEeACIICHUS:
[apajuIeJIorpaMMOB napajuiejiorpaMma, IMpsMOYTrojbHUKa, poMoa,
(mpsIMOYTONIBHUK,  pOMO, | KBaJgpara, Tpaneluuy, paBHOOOKOW Tpameuuy,
KBaJIpaT), UX NPU3HAKU U | OPSIMOYrojibHOM  Tpanenuu. JlokaspiBaTh U
CBOICTBA. Tpamenus. | HCNIOAB30BaTh NPU PELICHUU 3a/1ad NMPU3HAKUA U
PaBHoGOKas U | CBOWCTBA: MAapajuleIorpaMMa, IPsIMOYTOJIbHUKA,
IIPSIMOYTOJIbHAS poMba, KBaapaTa, Tpameluuu, paBHOOOKOMH
Tpamneuuu. VY aBoeHue | Tpaneuuu, MPSIMOYT OJIbHOM Tparneuuy.
Meauasnbl.  llenTtpanbhas | [IpuMeHAT  METON ~ yABOEHHMS  MEIUAHBI
CUMMETpHSs TpPEeYroJbHUKA. Hcnonb3oBatk 1 poBbIe
pPECYPCHI I UCCIIEI0OBAHUS CBOMCTB U3y4acMbIX
¢buryp. 3HAKOMUTBCS C HCTOpPUEH pa3BUTUA
reOMETPUHN
Teopema @aneca | Teopema ®aneca u | [IpoBoaNTE MOCTPOCHMS € OMOIIBIO LUPKYJISA U
U Teopema O | Teopema O | INHEHKH € UCHoJIb30BaHuE Teopemsl Paneca n
MPONOPLUUOHANIBH | MPOMOPLMOHAIBHBIX TEOpPEMbl O MPONOPLUHUOHANBHBIX  OTpe3Kax,
BIX oTpe3Kkax, | orpe3kax. CpenHssa JUMHMS | CTPOUTH 4eTBEPTHIN IIPONOPLUOHAIIBHBIN
10/100HbIE TpeyrojabHuKka. Tpamenus, | oTpe3ok. [IpoBoauTh 10Ka3aTeabCcTBO TOTO, YTO

TpeyroabHuku (15

4)

eé cpenHss JIUHUSL.
[IponopuroHanbHbIe
OTpE3KH, IIOCTPOEHUE
YETBEPTOTO
MPONOPIUOHAIBHOTO
OTpe3Ka. CaoiicTBa
LIEHTpa Mmacc B
TpeyronbpHuKe. [lomoOHbIe
TPEYTrOJIbHUKH. Tpu

MEJIMaHbl TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOMN
TOYKE, M HaxOAUTh CBSA3b C LIEHTPOM Macc,
HAaXOJUTh OTHOLIEHHWE, B KOTOPOM MEIUaHbI
JIeTATCST TOYKOM uX mepe- cedeHusa. Haxomuteb
MOI00HBIE TPEYTOJLHUKN Ha TOTOBBIX UYEPTEIkKAX
C YKa3aHMEM COOTBETCTBYIOIIUX IPU3HAKOB
momoOust. Pemate 3agaud Ha  MOJOOHBIE
TPEYTOJbHUKH C TOMOINIBIO CAMOCTOSTEIBHOTO
MMOCTPOEHUS yepTexKen u HaxOXJICHUS
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IIpU3HAKA noo0us | MoAOOHBIX TPEYroJbHUKOB. [TpoBoauTH
TPEYroJbHUKA JIOKa3aTeabCTBa C MCIIOJIB30BAaHHEM MPU3HAKOB
nonobus. JlokasblBaTh TpU IpPHU3HAKA MOJO0MS
TPEyroapHUKOB.  lIpuMeHATH  MONTydeHHBIE
3HaHUS T1IPU PELIEHUH TEeOMETPUYECKUX U
NPAaKTUYECKUX  3aJ1ad. 3HaKOMHUTBCA  C
UCTOpUEN pa3BUTHUsSI T€OMETPUU
ITnomans. [Tonsatne 06  oOmeit | OBnaseBaTh NEPBUYHBIMU MPEICTABICHUSIMU 00
Haxoxnenue TEOpHH IUIOINAAHU. | oOIeH TEOPHUHU IUIOIIAIH (mepb),
IoImaaeu @opmynel i TUIOIAAM | GOpMyTUpPOBaTH CBOMCTBA IUIONIA/U, BBIACHATH
TPEYroJbHUKOB U | TPEYrOJbHUKA, UX HaAgHbIA cMbICI. BbIBoguth (Qopmyiisl
MHOTOYTOJIbHBIX | TapajuieJorpamMmma. IUIOIAAN  THapajiesiorpaMMa,  TPEYroJIbHUKA,
¢uryp. Ilnomanu | OTHOmeHHe — mioLIAJeH | Tpaneuuu u3 bopMmyIbl IUIOIIAH
NOJOOHBIX (PUTYpP | TPEYTOJILHUKOB C OOIIMM | IPSMOYTOJIbHUKA (KBaJapara).
(14 ) OCHOBaHMEM WM oO0miei | BeiBoguTh  (GopMynbl  IIIOmMAauM  BBITYKJIOTO

BBICOTOM.

Bbruucnenne  miomanei
CIIOKHBIX (uUryp uepes
pa3bueHue Ha 4YacTH U

JIOCTPOCHHUE. [nomanu
buryp Ha  KJIETYATOU
Oymare. [Tnomanm
OIOOHBIX dburyp.

Brluncienue iomaneu.
3agaul C MPAKTUYECKUM

YeTHIPEXYTrOMbHIKA Yepe3 JAWAaroHald M Yroi
Mexay HuMu. Haxomuts momaau ¢uryp,
n300pakEHHBIX ~ HA  KjieT4aro  Oymare,
UCMOJNb30BaTh  pa3OueHue Ha  YacTd |
JIOCTPOEHUE. Pa30upars IIPUMEPHI
UCIOJIb30BaHUS BCIIOMOTaTEeNIbHON IO /TS
pelieHnsT TEeOMETpHUecKuX 3amad. Haxoauts
wiomaau  MNoAoOHbIX  Quryp.  Bwlumcnsars
TUIOIIAAN PAa3IMYHBIX MHOTOYTOJBHBIX (HUTYD.
Pemate 3agaun Ha IUIOIIA[b C MPAKTHUYECKUM

cojepkaHueM. Pemenue | co- aep:kaHuem
3a/1a4 ¢ IOMOIIBIO0 METOAA
BCIIOMOTI'aTeJIbHON
IJI0LAIA
Teopema Teopema Iludaropa, eé€ | JokassiBath Teopemy [ludaropa, ncnonap3oBarsb
[Tugaropa U | JOKa3aTeJIbCTBO u|eé B MIPaKTUYECKHUX BBIUNCIICHUSIX.
Hayaja npumenenue. OOpatHas | DopmMyIHpOBaTh onpeeneHus
TPUTOHOMETPHUHU TeopeMa [Mugaropa. | TpuroHoMeTprudeckux (YHKUUH OCTPOro yria,
(10 4) Onpenenenue IpOBEPSATh HUX  KOPPEKTHOCTh.  BBIBOIUTH
TPUTOHOMETPUUECKHX TPUTOHOMETPUUECKHE COOTHOLIECHUS B
GyHKIMI ocTporo yria, | IpSMOYroJbHOM TpeyrojbHuke. lccnenoBaTh
TPUTOHOMETPUUECKHE COOTHOILIEHUS MEXIY CTOPOHaMU B
COOTHOILIEHUS! B TPAMO- | IPSIMOYTOJbHBIX TPEYrOJbHUKAX C yriaamu B 45°
yrojabHOM TpeyroiapHuke. | 1 45° 30° u 60°. Hcnonb3oBaTth (opMyIIbI
OcHoBHOE MPUBEICHNUS U OCHOBHOE TPUTOHOMETPUUYECKOE
TPUTOHOMETPUYECKOE TOKJIECTBO JUIsl HAXOKICHMUS
TOKIECTBO. COOTHOILIEHUN MEXAY TPUTOHOMETPUUECKUMU
CooTtHomeHus MEXIY | QYHKIMSMU ~ Pa3jIMYHbIX  OCTPBIX  YIJIOB.
CTOPOHaMU B | [IpuMeHsATh NOMy4YeHHBIE 3HAHUSA U YMEHUS NPU
IIPSIMOYTOJIBHBIX pEIIEHNN NPAKTUYECKHUX 3a7ady. 3HAKOMUTBHCS C
TPEYroJbHUKAX C YIJaMH | UCTOPUEH pa3BUTHUS F€OMETPUH
B45145;30wu 60
Vsl B | Brincanusie n | ®opmynupoBaTh ~ OCHOBHBIE  OIPEIEIECHUSA,
OKPYKHOCTH. LIEHTPAJIBHBIE YIJIbI, YIrOJ | CBA3aHHBIE C YIVIaMU B Kpyre (BIMCAHHBIN yrod,
Bnucannsie U | MeXIY KacaTedbHOW U | IeHTpalbHbI yroa). HaxonuTe BHHcaHHBIE
OINMCAHHBIE XOpAOH. VYTIWIbl  MEXIy | YIVIbI, ONUPAIOIINECS HA OJ- HY AYTY, BBIYUCIIATD
YETHIPEXYTOJIbHUK | XOpJaMH W CEKYIIMMH. | YIJIbl C OMOIIBIO TEOPEMBI O BOUCAHHBIX yIJIaX,
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n. KacarenpHble K

BrmcanHbie U onrcaHHEIC

TEOpPEMbl O BIHCAHHOM YETHIPEXYTOJIbHUKE,

OKPY>KHOCTH. YETBIPEXYTOJIBHUKU,  HMX | TEOPEMBI O LIEHTpalbHOM yrie. Mccnenosars, B
Kacanue NpPU3HAKKM U  CBOMCTBA. | TOM YHUCJE C TOMOIIbIO IUGPOBHIX PECypCoB,
OKPYXHOCTEH [Ipumenenue ATHUX | BIIUCAHHBIE M ONHCAHHBIE YETBIPEXYTOJbHUKH,
(13 9) CBOWMCTB TMpPHU PEIICHUHU | BBIBOJUTh  HUX  CBOMCTBA W MPHU3HAKM.
reOMEeTpUYEeCKUX  3aaad. | Mcmonp30Barh 3TH CBOMCTBA M IPU3HAKU IIpU
B3anMHOe pacnosioxkeHue | peneHuu 3aaa4y
JIBYX OKPYKHOCTEH.
Kacanue okpyxHOCTEM
TloBTOpEHuMe, IToBTOpEHue OCHOBHBIX | PemaThs 3a7aun Ha MOBTOPEHHE, WIIOCTPUPYIOLIUE

000011IeHHEe 3HAHUNI

(6 @)

MOHATHH U METOJOB KYPCOB
7 u 8 KilaccoB, 0000IIeHUE
3HAHWMN

CBs3H MCKAY pas3sIMUHbIMU YaCTAMHU KypcCa

9 ksacc (68 4)

Has3Banue paszgena
(TeMbl) Kypca
(4ncio yacoB)

OcHOBHOE COACPIKAHUC

OcHOBHEBIE BHUABI ACATCIBHOCTU 06y‘~IaIOIJ_[I/IXC$I

Tpuronomerpus. Omnpenenenue ®opMyIIHpOBATH OIIPEACIICHUA
Teopemsl TPUTOHOMETPUUECKHUX TPUTOHOMETPUUYECKUX  (DYHKIMH  TymoblIX U
KOCHUHYCOB u | GpyHkuui yrioB ot 0 10 | OpsAMbIX yriaoB. BbIBoAUTH T€OpeMy KOCHHYCOB
cunycoB. Pemenue | 180. KocuHyc u cuHYC | 1 TeopeMy CHHYCOB (C paMycOM OIHMCAaHHOW
TPEYrOJIbHUKOB IPSIMOrO M TYIOTO yrja. | OKpy>KHOCTH). Pemate TpeyronpHuku. Pemartb
(16 9) Teopema KOCHUHYCOB. | IPAKTUYECKHE 3aJaud, CBOZASIIMECS K Ha-

(O606mEnHas1) Teopema | XOXKICHHUIO Ppa3IMYHBIX 3JIEMEHTOB

CHUHYCOB (C paJuycoM | TpeyroJIbHUKa

OIMCAaHHOMN

OKPY>KHOCTH).

Haxoxnenune JUTAH

CTOPOH UM BEJINYMH YIJIOB

TPEYrOJIbHUKOB.

dopmyna IIouIa

TpEeyrojbHUKa 4epe3 JBe

CTOPOHBI M YTOJI MEXIY

HHUMU. dopmyna

ioniaan

YETBIPEXYTOJIbHUKA

4yepe3 €ro JUaroHajlu |

yrol  MeXJ1y  HUMH.

IIpakTrueckoe

IIPUMEHEHNE

JIOKa3aHHBIX TEOPEM
[Tpeobpa3zoBanue [TonsiTne 0 | OcBauBaTh MOHATHE IpeoOpa3zoBaHUs MOA00US.
no00usl. npeoOpa3oBaHUuU HccnenoBaTh OTHOIIEHUE JIMHEHHBIX AJIEMEHTOB
Metpudeckue moao0us. buryp mpm  mpeoOpa3oBaHUM  MOIOOWMS.
COOTHOILIEHUS B | COOTBETCTBEHHbIE HaxonuTe mpumepsl 1momodus B OKpYy)Karomien
OKPYXHOCTH AIIEMEHTHI MOJOOHBIX | NEHCTBUTENBHOCTH. BBIBOAUTH MeTpUYECKUE
(10 9) ¢uryp.  Teopema O | COOTHOIICHHUS MEXIY OTPE3KaMH XOPJI, CEKYIIHUX

IMPONU3BCACHUN OTPE3KOB

N KacaTCIbHBIX C HCIIOJIb30BAHHUEM BIITMCAHHBIX
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Xopa, TeopemMa 0
IIPOU3BEICHUN OTPE3KOB
CeKylIMX, Teopema o
KBaJpaTe KacaTeJbHOM.
[IpuMeHeHue B perieHuu
F€OMETPUUYECKUX 3aa4

YIJI0OB U MOJAO0OHBIX TPEYTOJILHUKOB.

Pemate reomerpuueckue 3ajaud U 3aqadd U3
peasbHOM KHU3HU C HCIOJIB30BAHUEM IMOJAO00HBIX
TPEYTrOJIbHUKOB

BexkTopsr! (12 1) Onpenenenre BEKTOPOB, | Mcmonp30BaTh BEKTOpPbl KaK  HaIlpaBJICHHBIE
CJIO)KEHUE M PA3HOCTh | OTPE3KH, HCCIIEI0BATh r€OMETPUYECKU I
BEKTOPOB,  YMHOXXEHHE | (mepemenieHne) u (HU3u4ecKuid (Cuiia) CMBICIIBI
BEKTOpa  HA  YHCIIO. | BEKTOPOB. 3HAaTh OINpPEACIICHUS] CYMMBI U
Puznueckuit U | pa3HOCTU BEKTOPOB, YMHOXXEHMSI BEKTOpa Ha
F€OMETPUYECKUN CMBICII | YUCJIO,  MCCIENOBaTh  IFEOMETPUYECKUHA U
BEKTOpOB. Paznoxenue | pu3nyeckuii CMbICIBI ITUX orepanuid. Pemarh
BEKTOpa o JIBYM | TEOMETPUYECKUE 3aJauyd C HCHOJb30BAHUEM
HEKOJUIMHEAPHBIM BEKTOpOB. PackiajnpiBaTh BEKTOp MO JABYM
BekTopaM. KoopauHartel | HEKOJUIMHEapHBIM ~ BeKTopam.  Mcmosib30BaTh
BEKTOpa. CkansipHoe | CKaJsipHOE IMPOMU3BEJICHUE BEKTOPOB, BBIBOJIUTH
IIPOU3BEJICHNE BEKTOPOB, | €M0 OCHOBHBIE CBOMCTBA. BBMUHCIATE CyMMY,
€ro MPUMEHEHHE Uil | Pa3HOCTh U CKaJsIPHOE IPOU3BEIECHUE BEKTOPOB
HaxOXJEeHUA JJIMH ¥ | B  KoopauHarax. [IpuMeHATh  cKalsspHOE
yrioB. Pemienue 3agad ¢ | npou3BeneHUE sl HAXOXKACHUS JJIMH U YTII0B
MMOMOUIBIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB
UL pelieHus — 3ajaad
KMHEMAaTUKHA U MEXaHUKH
JekapToBbl JekapToBbl  KoopauHaTbl | OcBaMBaTb MNOHATME  MPAMOYFO/IbHOM  CUCTEMbI
KOOpAMHATbI Ha | ToueK Ha NNIOCKOCTU. | KOOPAWHAT,  AEKAPTOBbIX  KOOPAMHAT  TOUKM.
naocKocTH (9 u) YpaBHeHue NpAMON. | BbIBOAWUTb YypaBHEHWE NPAMOA W OKPYXKHOCTM.
Yrnosoi KO3pdUUMEHT, | BblgenatTb NOAHbIA  KBaApaT AaA  HaXoXKAeHuA
TaHTEHC YIra HaK/OHa, | LEHTPA M PagMyca OKPYKHOCTM MO e€ ypaBHEHWIO.
napannenbHble M | PewwaTb 334341 Ha HaxOXKAEHME TOUYEK NepeceyeHus
nepneHAUKyNapHble MPAMbIX M OKPYXXHOCTEM C MNOMOLLbIO MeToAa
npaAmble. YpaBHeHWe | KoopAuWHar.
OKPYXHOCTU. HaxoxaeHue | Mcnonb3oBaTb CBOWCTBa Yra0Boro KoadduumeHTa
KoopAauHaT TOYeK | MPAMOIN MpU peLleHUU 3ajad, ANA onpegeneHus
NepeceyeHns OKPYKHOCTU | pacnonoxeHna npamoi. MpUMeHATb KoopAauHaTbl
1 NPAMONA. Npyv pPeleHUn TFeoOMETPUYECKUX W MPAKTUYECKMX
MeTon, KoOpAMHaT npw | 3a4ay, ANA NOCTPOEHWUA MaTeMaTUYECKUX Moaenei
PEeWeHUn reoMeTPUYECKUX | peasibHbIX 3afay («meTopg, KoopAuHaT»).
3ajau. WUcnonb3osaHue | Moib30oBaTbCcA A/1A MOCTPOEHUA W UCCAeA0BaHUN
MeToAa  KOoOpAMHaT B | LMPPOBBIMU pecypcamu. 3HaKOMUTLCA C UCTOpUei
NPaKTUYECKUX 3aa4ax pPa3BUTMA FreOMETPUMN
IIpaBunpHbBIE IIpaBunbHbIE @opMyJIMpOBaTh  ONpPENEICHUE  IPAaBUIIBHBIX
MHOTOYTOJIbHUKH. | MHOTOYTOJIbHUKH, MHOT'OYTOJIbHUKOB, HAaXOJUTh MX DIJIEMEHTBHI.
Jnuua BBIYMCIICHUE ux | [lonp30BaTbcsl MOHATHEM JUTHHBI OKPY>KHOCTH,
OKPYKHOCTH U | neMeHTOB. Yucio m u | BBEAEHHBIM c MTOMOIIIBIO MPaBUIIbHBIX
IJIOMAAs  Kpyra. | JuIMHa OKPY>KHOCTH. | MHOTOYTOJIbHUKOB, ONMPEIEIATh YUCIO T, IJIUHY
Brruucnenue Hnuna IOyTU | IyTM W pajguaHHyio wmepy yriua. lIpoBoauth
wiontanei (8 u) OKpYy’XHOCTH. PanunanHas | mepexoJ OT paJMaHHON MEpBI yria K rpajayCcHON
Mepa yraa. [lnmomazas | 1 HaobopoT. OnpenensiTh IUIOMIANbL Kpyra.

Kpyra W €ro 3JeMEHTOB
(cekTopa ¥ CerMeHTa).

BreiBonuth hopmysl (B TpagyCHOM U paiiaHHOM
Mepe) Aasd JJIMH AYT, IUIONIaied CEKTOpPOB U
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Brruncnenune miomaneit
buryp,  BKIIOYAIONIUX
AJIEMEHTBI KpyTa

CerMEHTOB.  Bplumcnate  miomaau — ¢uryp,
BKJIIOUYAIOIIUX 3JIEMEHTHI OKPY)KHOCTH (Kpyra).
HaxonuTh miomany B 3a/1a4ax peajlbHOM )KU3HU

JBr>xeHus
MJIOCKOCTH (6 1)

ITonaTue o JOBHIKCHUU
IJIOCKOCTH.
ITapajutenpHBbIi NEpEHOC,
IIOBOPOT M CHUMMETpPHSL.
Ocu u LEHTPBI
CUMMETPHH.
IIpocreiimue
IIPUMEHEHUSI B PELICHUU
3a1a4

Pa30upats IIPUMEPBHI, WILIIOCTPUPYIOILUE
HNOHATUS  JBWD)KEHHUS, ILIEHTPOB M ocei
cummeTpund.  DoOpMyIMpOBaTH  ONPEAEICHUS

MapajuIeJIbHOTO NEPEHOCca, MOBOPOTAa U OCEBOU
CUMMETpUU. BBIBOIUTH MX CBOWMCTBA, HAXOJHUTh
HEIMOABUKHbIE TOUYKM. HaxonuTe HEeHTpsl U ocH
cumMMmeTpuil mpocreiimux ¢uryp. IlpumeHsATH
MapajuiebHbIil NEPEHOC W CUMMETPHUIO TIpH
pEelIeHUH TEeOMETpPUYEeCKUX 3anad (pa3OupaTh
npumepsl). HMcmonb3oBath Ui MOCTPOCHUS U
UCCIICIOBaHMH IU(PPOBBIC PECYPCHI

IToBTOpEHME,
0000111eHNE,
CUCTEeMaTU3aIHs
3HAHUI

(7 1)

[ToBTOpEHHE OCHOBHBIX
OOHSITUHL ©W  METOJIOB
KypcoB 7—9 Kiaccos,

00o0mieHne u
cucTeMaTru3anusl 3HaHUM.
IIpocreiimne
reoMeTpuyeckue GpuUrypsl
u 150.¢ CBOMCTBA.
UN3zmepenne
r€OMETPUYECKHUX
BEJIMYMH.
TpeyroybHUKA.
[TapannensHbie u
NIEPIEHAUKYJISIPHBIE
npsimble. OKpPYKHOCTb U
Kkpyr. [T'eomerpuueckue
[OCTPOEHUs. YTIBl B
OKPY’KHOCTH.
Brniucannsie 5
ONMCAHHBIE OKPYXHOCTH
MHOT'OYTOJIbHUKOB.
IIpsiMass 1 OKpPY’KHOCTb.
UeTbIpEXYroJbHUKHY.
Bnucannbie 51
OIIMCaHHBIE
YETBIPEX YT OJIbBHUKH.

Teopema Iludaropa wu
Hayajga TPUTOHOMETPUH.
Pemenue o0mImx
TPEYTOJILHUKOB.
IIpaBunbHbBIE
MHOTOYTOJTEHUKH.
[TpeobpazoBanus
IJIOCKOCTH.  JIBHKEHMSI.
[Tonobue. Cummerpusi.
IImomans. Beruncienue
IIOMAaAeH. IImomann
110J100HBIX buryp.

OmnepupoBarh NOHATUAMU: GUTYpA, TOUKA, MPs-
Masi, yroJl, MHOTOYT'OJIbHHUK, PaBHOOEIPEHHBIA U

PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
IIPSAMOYTOJIBHBIN TPEYTOJIbHUK, MeJMaHa,
OuCceKTprca W BBICOTA  TPEYrOJbHUKA,
napajiesiorpaMM, pomO, TpPsSMO-  YrOJBHUK,

KBaJpaT, Tpanenus; OKpPYyKHOCTb, KacaTeJbHas;
pPaBeHCTBO W ToAoOHMe (GUryp, TPEYrOJIbHUKOB;
[1apaJUIEIbHOCTD u NEPIEHIUKYIIPHOCTD
HPSIMBIX, YTOJl MEXIY HPSIMbIMH, CHMMETpPHUS
OTHOCUTEJIBHO TOYKM W  IpsAMOW; JJIuHAa,
paccrosiHuMe,  BEIUMYMHA  yIVIa,  IUIOINAJb,
nepumetp. Vcnonb3oBate GpopMyibl: IepumMeTpa
M IUIOIAQOM  MHOTOYI'OJIbHMKOB,  JUIMHBI
OKPY)KHOCTM M IUIOIIagu  Kpyra, oObéma
IIPSAMOYTOJIBHOTO napajulesIenuneaa.
OnepupoBaTh  NOHATUSAMHU:  IPSIMOYTOJIbHAA
cHUCTEeMa KOOpPAMHAT, BEKTOpP; MCIOIb30BaTh ITH
NOHATHS Ul TPEACTaBICHHS JAHHBIX U
peuieHus 3a- Aad, B TOM YHCIE W3 JPYTUX
yueOHbIX mpenMmeToB. Pemate 3agaum  Ha
ITIOBTOPEHHE OCHOBHBIX MOHATUHN, WILIIOCTPALIUIO
CBA3EM MEXIy pa3IM4YHbBIMU 4YacTAMH Kypca.
Bribupate Meton Juis perieHus 3anauu. Pemars
3a/1a4y U3 II0BCEIHEBHOW KU3HU
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JlekapTOBbI KOOpJIMHATHI
Ha IUIOCKOCTH. BekTopbl
Ha IJIOCKOCTH

ITPUMEPHAS PABOYAS ITPOI'PAMMA

YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA».

7-9 KJIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM 1HM(POBOM MHpE BEpPOATHOCTh M CTATHCTUKA HPUOOPETaroT BCE
0OJIBIIYI0 3HAUMMOCTb, KaK C TOYKHM 3pEHUS MPAKTUUYECKUX MPUIOKEHHHM, TaK U UX POJU B
o0pa3oBaHUM, HEOOXOIUMOM KaXIOMy 4eloBeKy. Bospacraer uwncno mnpodeccuii, mnpu
OBJIQICHUU KOTOPBIMU TpeOyeTcss Xoporas 0a30Basi MOATOTOBKAa B OOJIACTH BEPOSTHOCTH WU
CTaTUCTHKH, Takas MOATOTOBKA Ba)kHA JUISI NMPOJODKEHUS 00pa3oBaHMA W ISl YCIELIHOM
npodecCHOHATBLHON Kapbephl.

Kaxnplii 4enoBeK IOCTOSIHHO NPUHUMAET PELIEHUS HAa OCHOBE HMMEIOIIMXCSA Yy HEro
JMAHHBIX. A JUIsi 0OOCHOBAaHHOTO NPUHSTHS PEIICHUS B YCIOBUSAX HEAOCTaTKAa WM H30BITKA
uHpOpMaLMM HEOO0XOAMMO B TOM YHCJIE XOpOWIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

VIMeHHO MO3TOMY OCTpPO BCTajga HEOOXOAUMOCTb C(HOPMHUPOBATH y OOYyYaIOLIMXCS
(YHKIIMOHAJIBHYIO TI'PAMOTHOCTb, BKJIIOYAIONIYI0 B ce0S B KayecTBE HEOTbEMJIEMOMU
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HHGPOPMALHIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIA XapakTep MHOIHMX
pEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, NPOU3BOAUTH NPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMHM INpUHLHUIAMHU CcOOpa, aHajgu3a W MPEACTaBICHMS JAaHHBIX W3
pasInYHbIX cep KU3HU O0IIEeCTBA U IOCYAapCTBA MPHOOIIAET 00yJarOIIMXCsl K 001ECTBEHHBIM
uHTEepecaM. M3ydeHne OCHOB KOMOMHATOPWKM pPa3BHBAET HABBIKM OpPraHM3alUHU mepedopa u
NoJcY€Ta YyKuclla BapUAHTOB, B TOM 4YHCJIE, B NPUKIAAHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAMH
Teopun rpadoB co3maér MaremMarnyeckuid (yHIamMeHT it (HOpPMUPOBAHHS KOMIICTCHIUH B
o0nacti UHPOPMATUKU U HUPPOBBIX TeXHOJOrHH. [ToMrMO 3TOrO0, MPU U3yYEHUH CTATHUCTUKU U
BEPOATHOCTH O0OOTallaloTCs MPEICTaBICHUS Yy4alluXcs O COBPEMEHHON KapTWHE MHUpa U
METOaX €ro HcciaenoBaHus, (OPMHUPYETCS NOHMMAHHE POJM CTATUCTUKU KaK HCTOYHHUKA
COLIMAJILHO 3HAYMMOM MH(OPMALIMY U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBILUIECHUS.

B cooTBercTBMM C JaHHBIMHM IESIMH B CTPYKType IporpaMMbl y4eOHOro Kypca
«BeposTHOCTP M CTAaTUCTUKA» OCHOBHOM IIKOJBI BBIJIEIECHBI CIENYIOIIME COJEpP’KATEIbHO-
Merogudyeckue auHMM:  «[IpeacraBneHne  JaHHBIX M ONMCATENbHAs  CTAaTUCTUKAY;
«BepoaTtHocThY; «D1eMeHThl KOMOMHATOPUKIY; «BBeneHne B TeOputo rpadoBy.

Copnepxanne nuHun «lIpencraBieHune NaHHBIX W ONUCATENIbHAs CTATUCTUKA» CIYXKHUT
OCHOBOI A1 (pOpMHUPOBaHUS HABBIKOB pabOTHI ¢ MH(OpPMALMEN: OT YTEHUS U MHTEPHpPETalun
uHpOpMallMK, NpPEACTAaBICHHOM B Tabnmuiax, Ha JAvarpamMmax M rpadukax g0 cOopa,
MPEJICTaBICHUS] U aHAJIN3a JIAHHBIX C UCIOJIb30BaHUEM CTaTUCTHUECKUX XaPaKTEPUCTUK CPETHUX
u pacceuBaHus. PaboTast ¢ naHHBIMH, 00yJaroluecsl yyaTcs CUHUTBHIBaTh M MHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaTh M KPUTHKOBATh MPOCTEHININE THUIOTE3bl, Pa3MBILUIATH
Haa  (akTopaMu, BBI3BIBAIOIIMMU WM3MEHYMBOCTb, M  OLEHHMBATh WX BJIMSHHE Ha
paccMaTpuBaeMble BETUYUHBI U TPOLIECCHI.

WHTynTHBHOE  NpEACTAaBIEHHWE O  CIy4alHOM  M3MEHYMBOCTH,  MCCIEI0BAaHUE
3aKOHOMEPHOCTEN M TEHACHIIMI CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM JUIsI U3YYEHHSI TEOPUHU
BepoATHOCTEN. bosbIioe 3HaueHNe 37€Ch UMEIOT MPAKTUYECKUE 3a/JaHUs, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHATHE BEPOSTHOCTH BBOAMUTCS KaKk Mepa MpaBJoNoaodus ciydaitHoro coOwitust. [lpu
M3YYEHHH Kypca oOydaromuecss 3HaKOMSTCS C NPOCTEHIIMMU METOJaMU  BBIYMCIEHUS
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BEPOSITHOCTEW B CIYYalHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMHU 3JI€MEHTApHBIMU MCXOAMHU,
BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJISIOUIMMHU CTaBUTh M peElIaTh Oojiee CIOXKHBbIE 3aJayu.
B kypc BXOZAT HaudanbHbIE MPEACTABICHHUS O CIy4aHBIX BEJIMYMHAX M HMX YHUCIIOBBIX
XapaKTePUCTHKAX.

Taxke B paMKax »3TOro Kypca OCYIIECTBIISCTCS 3HAKOMCTBO OOYYaIOMIMXCS C
MHOKECTBAMU U OCHOBHBIMU OIEpalMsIMH HaJ MHOXECTBAMH, PAacCMaTPHUBAIOTCS MPHUMEPHI
NPUMEHEHHS JUIS PEIICHHs 33/1a4, a TAKXKe MCIIOJIb30BAaHM B IPYIMX MaTeMaTUYECKUX Kypcax U
yueOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 xnaccax usydaercs Kypc «BeposSTHOCTP M CTATHUCTHKAa», B KOTOPBIA BXOJIAT
pazzaensl: «[IpencraBieHue NaHHBIX U OMHCATENbHAS CTATUCTHKAY; «BeposaTHOCTEY; «IeMEHTHI
KoMOuHaTopukmny; «BBeaenue B teopuro rpados». Ha m3ydeHuwe maHHOro kypca OTBOIUT 1
yueOHBII 9ac B HEJICIIO0 B TCUCHHE KaXKI0T0 rojia ooydeHus, Bcero 102 yueOHBIX daca.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

7 kiaacce

[IpencraBnenune AaHHBIX B BUe TaOmul, auarpamm, rpadukoB. 3amosiHeHue TaOmuil,
YTEHHUE U MOCTPOCHHUE JUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBbIX). UTeHne rpadukoB
peanbHbIX mporeccoB. V3Bneuenne mHbOpMaluu W3 AUArpaMM M TaOIHUI], MUCHOJIb30BAaHUE U
UHTEpIpEeTays JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeqHee apudmMeTnyeckoe, MeIuaHa, pa3max, Hauoojbliee u
HaVMEHbIIee 3HAYeHHWs Ha0Opa YHCIOBBIX JaHHBIX. [IpuMepbl ciiydailHOH W3MEHYHMBOCTH.
CrnyualiHplii SKCIepUMEHT (OMBIT) U CiydaiiHoe coOwiThe. BepostHocTh u uyacrota. Posib
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpone W B oOmecTBe. MoHeTa U
UrpanbHasi KOCTb B TCOPHH BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Cremenp BepmuHbBL Ywuciao pébep W cymMMmapHas CTEleHb
BepiinH. [IpeacraBnenue o cBasHoctu rpada. Llenu u muxnsl. [lytu B rpadax. O6xon rpada
(stinepoB myth). [IpencraBnenne o0 opueHTHpOBaHHOM rpade. Pemenue 3amad ¢ moMoIIbIO
rpados.

8 knacc

[IpencraBienue qaHHBIX B BUAE TAOIUII, 1UarpaMM, rpaduKoB.

MHOXeCcTBO, JJIEMEHT MHOXXECTBa, IMOJMHOXeCcTBO. Orepanuu HaJl MHOXECTBAMHU:
o0beMHEeHHe, IepecedyeHue, jgonoigHeHune. CBoiicTBa omepauuil HaJg  MHOXECTBaMHU:
NEPEMECTUTENIFHOE, COYETATeNbHOE, paclpeleiuTeNbHoe, BKIOUeHHs. Vlcrmonmp3oBaHue
rpau4ecKoro npeicTaBIeHUs] MHOKECTB Ul ONMMCaHMs pPeajbHbIX MPOLIECCOB U SIBIECHUH, Mpu
pelIeHn  3a/1a4.

W3mepenue paccerBaHus JaHHBIX. JlUclepcust U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccemBaHus. DJIEMEHTApHBIE COOBITUS CitydailHOTO ombiTa. CiydaiiHbie
coObITus. BepositTHocTr coObITHil. ONBITBI C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU.
Cnyyvaiinenii  BeIOOp. CBS3p MEXKAY MAJIOBEPOSTHBIMH ¥ TPAKTUYECKH JTOCTOBEPHBIMHU
COOBITUSIMH B IIPUPO/JIE, OOIIECTBE U HAYKe.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBaHHE BHUCSYEH
BEpPIINHBI, CBSI3b MEXIY YHCIOM BEpIIMH M uucioMm péodep. IIpaBmiio ymHoxeHus. Perienue
3a/1a4 ¢ TOMOIIBIO TpadoB.

[IpotuBomnonoxusle coObiTus. Juarpamma Oitnepa. OObeIUHEHHE U IEepeceYeHue
coObiTuii. HecoBmecTHble coObiTHs. @opmyna clokeHUs BeposTHOCTEH. Y cClOBHas
BeposATHOCTb. [IpaBuno ymHo- >xeHusi. HesaBucumelie coObiTusi. IlpeacraBieHne sKkcriepuMeHTa
B BUjIC JiepeBa. PenieHne 3a1a4 Ha HaXOKICHUE BEPOSATHOCTEH C MOMOIIBIO JIepeBa CIIydaifHOTO
IKCIEPUMEHTA, TUarpaMm Ditiepa.

9 kiace

[IpencraBneHne JaHHBIX B BUJE TAONUIl, qUarpamm, rpaduKkoB, MHTEPIPETAIUS JaHHBIX.
YreHne U IOCTPOCHUE TaONIHUII, THarpaMM, rpa(uKoB 1O peaTbHBIM JTaHHBIM.
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IlepectanoBku u ¢akropuan. CoderaHuss u uucio coueranuid. TpeyronbHuk Ilackans.
Pemenue 3a1a4 ¢ uCnosib30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckast BepossTHOCTh. Ciry4daifHbIi BEIOOp TOUKH M3 (UTYpHI Ha MJIOCKOCTH, U3
OTPE3Ka U U3 IyTU OKPYKHOCTH.

Ucneiranne. Ycenex u Heynmaya. Cepust ucnblTaHuii a0 nepBoro ycnexa. Cepus
ucnbiTanuil bepuyau. BeposiTHocTH cOOBITHI B cepUU UCTIBITAaHUN bepHyn.

CrnyuaiiHas BeIMYMHA M pacHpelesIeHUE BEpOSATHOCTEH. MareMaTH4yeckoe OXKUIAHUE U
aucriepcusi. [IpuMepsl MaTeMaTHUYECKOTO OXKHAAHHUS KAK TEOPETHYECKOrO0 CPEIHEro 3HayeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUJAaHUE U JUCIEPCUs CIy4allHOW BEIMUYMHBI «UUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHymny.

[Tonsitue o 3akoHe OosbmIUX uncen. M3MepeHue BEpOSTHOCTEH C IMOMOIIBIO YaCTOT.
Pounb 1 3HayeHHe 3aK0HA OONBIINX YHCET B MPUPOJIE U OOIIECTBE.

IHNJTAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHUS
MMPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA (IIO TOJJAM OBYUYEHUS)

[IpeameTHbIe pe3yabTaThl OCBOEHHUS Kypca «BeposSTHOCTh U CTaTUCTHKa» B 7—9 Kitaccax
XapaKTEpU3YIOTCS CAEAYIOINUMU YMEHUSMHU.

7 kiace

- Yurate uMH(OpMaLMIO, [IPEICTABICHHYIO B Ta0iMIaX, Ha AMarpaMMax; MpeACTaBIsATh
JTaHHbIe B BUJE TAONUIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJOYATBIE) U KPYTOBBIE) IO
MacCUBaM 3HAYEHUM.

- OnucelBaTh U MHTEPIPETUPOBATh pPEAlbHbIE YHCIIOBBIEC JIaHHbBIE, MPEJICTABICHHBIE B
Ta0JIMIaxX, Ha JUarpaMMax, rpadukax.

-Hcnonb30oBaTh sl ONMCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: CpeIHee
apudmeTnyeckoe, MearaHa, HanOoJbIlIee U HaUMEHbIlIee 3HAYEHUsI, pa3Max.

-MImeTh mpencTaBieHHe O CIy4alHOM WM3MEHYMBOCTU Ha MpHUMepax IeH, (QU3HUECKUX
BEJIMYMH, AaHTPONOMETPUUYECKUX JIaHHBIX; HMEThb INPEJCTaBICHHE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

8 knacc

-M3Bnekats ¥ mpeoOpa3oBeIBaTh HH(OpPMAIMIO, MPEACTABICHHYIO B BHUAE TaOJHII,
quarpamm, rpa@ukoB; NPeACTaBIATh JaHHbIE B BUJAE TA0JIUL, AMarpaMM, rpauKoB.

-OnuchIBaTh JTaHHBIE C MOMOIIBI0 CTaTUCTUYECKUX IOKA3aTeNIel: CPEJHUX 3HAYCHUU U
Mep paccenBaHMs (pa3Max, JUCIEPCUsl U CTaHJApPTHOE OTKIOHEHHE).

-HaxonauTh 4YacTOTHl YHWCIOBBIX 3HAYEHW W YacTOThl COOBITHH, B TOM YHCIE IO
pe3yabpTaTaM U3MEpPEeHUM U HaOII0ICHUH.

-Haxoaute BepoATHOCTH cCilyyallHBIX COOBITMH B ONBITaX, 3Has BEPOSTHOCTH
AIIEMEHTApHbIX COOBITUH, B TOM YHCJIE B OMNbBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU
COOBITHSIMH.

-Mcnonb3oBaTh rpaduyueckue MOJIENU: JIEPEBO CIY4alHOIrO 3KCIEpUMEHTa, AMAarpaMMbl
Dlinepa, 4nciaoBas npsmasl.

-OnepupoBaTh MOHSATHSMH: MHOXECTBO, MOJMHO)KECTBO; BBIMOJHATH OIEpallMd HaJ
MHOXECTBaMU: O0bEAMHEHUE, NepeceueHre, J0MOIHEHUE; MEePEUUCIATh IEMEHThl MHOXKECTB;
IPUMEHSTh CBONCTBA MHOXKECTB.

-Mcnonp3oBath rpaduyeckoe MpeicTaBlIeHNe MHOXXECTB M CBA3CH MEXIy HUMH JUIS
ONMCAHUS TPOILIECCOB U SIBJICHUN, B TOM 4YHCIE€ MPH PELICHUH 3aqad M3 JPYTUX y4eOHBIX
IIPEIMETOB U KYPCOB.

9 kiace

-M3Bnekate u mpeoOpa3oBbIBaTh HHPOPMAIHIO, TPEICTABICHHYI0O B Pa3IHYHBIX
UCTOYHUKAX B BUJE Ta0null, guarpamm, rpaukoB; HPEACTaBISATh JJaHHbIE B BHJAE TaOuI,
quarpamm, rpadukos.

-Pemate 3a1aun opraHu30BaHHBIM MepeOOPOM BAapUAHTOB, @ TAKXKE C MCIOJIb30BAaHUEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.
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- Mcnonb3oBaTh onMcarenbHbIE XapaKTEPUCTHKU U1 MACCUBOB UYHUCIIOBBIX JTAHHBIX, B
TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

- HaxomuTh 4YacTOoThl 3HAYEHWH M YACTOTHl COOBITHS, B TOM YHCIE IMOJB3YSICH
pe3ysbTaTaMy IPOBEAEHHBIX U3MEPEHUN U HAOJII0JCHUH.

- HaxoauTte BepoOSTHOCTH CIy4ailHBIX COOBITHI B M3YyYCHHBIX OIBITaX, B TOM YHCIE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH, B CEPUSIX UCIBITAHUNA JI0 NIEPBOTO

ycnexa, B Cepusax UCIbITaHUuN bepHyiu.
- ImeTh npencTaBieHne 0 Ciryd4allHOW BEITMYHMHE U O PACIPENEICHUHN BEPOSITHOCTEN.
- ImeTb npesicTaBieHue 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJlydyaifHOM U3MEHUMBOCTHU U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE IVIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OAAM

OBYUYEHMUSI) 7 knacce (35 4)
Ha3zBanue OcHoBHOE coJiepkaHne XapakTepucTuKa JAesITeIbHOCTA 00yJaroIuXcst
paszena
(Tembl)
(4ncio yacoB)
[Ipencrasnenue | [Ipeacrasnenne nanHbpix B | OcBauBaTh CII0COOBI MIPEACTABICHUS
JTaHHBIX (7 1) tabnunax. [IpakTudeckue | CTATUCTUYECKUX JaHHBIX U YUCIOBBIX MaCCHBOB
BBIYHMCIICHUS Mo | ¢ TOMONIbIO  TAa0NWII W  JUarpamMmm ¢
TaOJIUYHBIM JIAHHBIM. | UCIIOJIb30BAHUEM  AKTYaJlbHbIX M  BaXKHBIX
N3Bneuenue U | JaHHBIX (memorpaduyieckue JIaHHBIE,
WHTEpIpeTaLus MIPOU3BOJCTBO MIPOMBILIIEHHOU u
TaOJIMIHBIX JAHHBIX. | CETbCKOXO03SIMCTBEHHOM MPOAYKIINH,
[IpakTuueckas paboTa | OOIIECTBEHHbIE W  TNPUPOAHBIC  SBIICHUSA).
«Tabmuusny. W3y4yare MeTombl pabOThl C TAOJUYHBIMU U
I'paduueckoe rpadUYecKUMU TPEICTABICHUAMU JaHHBIX C
MPEACTABICHUE JAaHHBIX B | TOMOIIBIO  IU(QPOBBIX PECYPCOB B  XOJE
BHJIE KpPYTOBBIX, | IPAKTHUYECKUX paboT
CTOJIOMKOBBIX
(cTonbyaTpIX) AMArpaMM.
UteHne © MOCTPOECHUE
JUarpaMM. [Tpumepsr
nemMorpaduyeckux
nuarpamm. Ilpaktuueckas
pabora «JlmarpamMmmMbI
OmnucarenbHast Yucnosele Habopel. Cpennee | OcBauBaTh MOHATHS: YHCIOBOM  Habop, Mepa
CTaTUCTUKA apupmerndyeckoe. MenuaHa | HEHTPaNbHOH TeHIEHIHMH (Mepa IIeHTpa), B TOM
(8u) YHCIIOBOTO HaOopa. | uncne  cpeaHee  apuMETHUECKOe,  MeIHaHa.
VeroitunBocTh  Meauansl. | ONMUCHIBATh CTATUCTUYECKUE [aHHBIE C ITOMOLIBIO
[IpakTrueckas paboTa | cpeHero apu(METHYEeCKOro M MeIauaHbl. Pemarh
«Cpennue 3HAYCHHs». | 3a1auu. 3yuyarh CBOMCTBA CPEHUX, B TOM YHCIE C
HaubGosplee 1 HauMeHbIee | IOMOILIBI0 ~ HU(PPOBBIX  pPEeCypcoB, B XOje
3HAYCHUS YUCJIOBOTO | MPAaKTHYECKUX paboT.
Habopa. Pazmax OcBanBaTh TOHATHS: HAWOOJBIEE W HAWNMCHBIIICE
3HaYCHHs YHCIIOBOTO MAacCHBa, pa3Max. Pematsh
3aJlaud Ha BBHIOOp Crmoco0a OIMKMCaHWs JaHHBIX B
COOTBETCTBUM C TMPUPOJION JAHHBIX W IEJIIMU
MCCIIe/IOBAHUSI
Cnyuaiinas CnyyaiiHast u3aMeHuuBOCTh | OCBauBaTh TMOHSTUA: YACTOTAa 3HAYCHUH B
W3MEHYMBOCTh | (IPUMEPBHI). YacTtoTa | MaccuBe  JaHHBIX, TIPYNNUPOBKA  JIaHHBIX,
(6 1) 3HAYeHW B Maccuse | ructorpamma. CTpoWTh UM aHaIM3UPOBATh

61




JaHHBIX. [ pynmupoBKa. | THCTOTPaMMBI, TMOAOUPATH IMOAXOJSAIINN IIar
I'ucrorpaMmsl. TPYNIIAPOBKH. OcBauBatb rpadudeckue
[TpakTryeckas paboTa | MpeaCTaBlIeHUST pa3HBIX BHUJIOB  CIyYaiHOMH
«CrnyuaitHas U3MEHYMBOCTH, B TOM 4YHCIE C TIOMOUIBIO
W3MEHYHUBOCTB)» UQPPOBBIX PECYPCOB, B XOJ€ NPAKTUYCCKON
paboThI
Beenenue B | 'pad, Bepmmna, pebpo. | OcBamBarh moHATUA: Tpad, BepmmHa rpada,
teopuro rpados | [IpencraBnenne 3amaun ¢ | peOpo rpada, cTeneHb (BaICHTHOCTh BEPIIMHEI),
(4 9) TIOMOIIIBIO rpada. | nenb u KA. OcBaWBaTh TOHSTHS: MYTh B
Crenens  (BasieHTHOCTB) | rpade,  dimepoB  myTh, 00xom  rpada,
BepmuHbl. Yncno pédep u | opueHTHpoBaHHBIA rpad. Pemarp 3amaun Ha
cyMMapHas CTEIEHb | IOUCK CYMMBI CTeleHeld BepmMH Tpada, Ha
BepmuH. llemp W 1wk | mouck oOxoma rpada, Ha TMOWCK TyTeH B
Ilyts B rpade. | OpUEHTHPOBAHHBIX rpagax. OcBauBarb
[IpencraBnenue 0 | crlocoObl  TIpeACTaBICHUS 3ama4 M3  Kypca
cBszHOocTH rpada. OOxon | anreOpbl, TEOMETPHH, TEOPHH BEPOSTHOCTEH,
rpada (dilIepoB  MyTh). | APYTHX MPEIMETOB C MOMOIIBIO IpadoB (KapThl.
[Ipencrasienue 00 | CXeMBbl, NIEKTPUYECKHE LIEMH, PYHKIIMOHATbHbIC
OPHECHTUPOBAHHBIX COOTBETCTBUS) HAa MPUMEpPaXx.
rpadax
BepositHocTh W | Ciyvaiineiid  ombIT W | OcBaMBaTh TOHSTHSA: CIYYallHBIA ONIBIT U
4acToTa ciy4aiiHOe COOBITHE. | CIydyallHOE  COOBITHE,  MaJIOBEPOSITHOE U
CIy4aitHOTO BeposiTHOCTP W 4YacTOTa | MPAKTUYECKH JIOCTOBEpHOE coObiTHe. M3yuaTh
COOBITHUS COOBITHSL. Ponp | 3HaUMMOCTh ~ MaJIOBEPOSATHBIX ~ COOBITHH B
(4 9) MaJIOBEPOSITHBIX U | IpUpojie W OOINECTBE Ha BAXKHBIX NpUMEpax
MPAKTHYECKH (aBapum,  HeCUacCTHBIE  CIlydyaW,  3alluTa
JOCTOBEPHBIX COOBITHI B | MEPCOHATBHON UHpOpMALIUH, nepeaayda
npupoje ¥ B OOIIeCTBE. | JaHHBIX).  M3ydaTh  poiib  KIACCHYECKHX
MoHeTta ®  WrpajbHas | BEPOSTHOCTHBIX MOjeJei (MOHETa, UrpalibHas
KOCTb B TEOpUH | KOCTh) B TeOpUM BeposiTHocTed. Habmogate u
BEPOSTHOCTEM. u3yyaTb  4acTOTy COOBITMH B  NPOCTBIX
[TpakTryeckas paboTa | PKCIIepUMEHTaX, B TOM YHCIE C TIOMOIIBIO
«Yacrora BBINAJICHNs | IU(PPOBBIX PECYpcoB, B XOJA€ MNPAKTUYECKOH
opna» paboThI
O600611eHue, IIpencraBnenne naHHBIX. | [IOBTOPATH M3yueHHOE M BBICTpAUBATh CUCTEMY
KOHTPOITh OmnwucarenpHast 3HaHWi. Pemate 3amaun Ha TpeACTaBICHUE H
(6 ) CTaTUCTHKA. BepoATHOCTH | OlMCaHME MJAaHHBIX C MOMOIIBIO H3YYEHHBIX

CIIy4aifHOTO COOBITHS

XapaKTEPUCTHK. O6cyxnarb IIPUMEPBI
CIlyyallHBIX ~ COOBITHH, MaJOBEpOATHBIX U
MIPAKTUYECKH JIOCTOBEPHBIX CITy4aiHbIX

COOBITHH, X POJM B MPHUPOJE U >KU3HU YEJIO-
BEKa

8 Knacc (35 u)

Ha3zBanue
paszzena (Tembl)
(dncio yacoB)

OcHoBHOE cofiepkaHue

XapaKTepI/ICTI/IKa ACATCIIBHOCTH o6yqaroumxc;1

IToBTOpEeHME
Kypca 7 Kiiacca
(49)

IIpencraBienue JaHHBIX.
OnucarenbHast
cratructuka.  CiydaiiHas

[ToBTOPATE M3y4EHHOE U BBICTPAUBATH CUCTEMY
3HaHuH. Pemare 3amadu Ha NpeACTaBICHUE U

OIMMCAHUC JAaHHBIX C IIOMOIIBIO M3YYCHHBIX
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W3MEHUYUBOCTh. CpenHue
YHCIIOBOTO Habopa.
Cnyuaiinbie COOBITHSI.
BeposiTHOCTH M 4aCTOTBI.
Knaccnueckue MOJEIIH
TEOPUHU BEPOSITHOCTEH:

MOHCTA U UI'paJibHAA KOCTb

XapaKTEPUCTHK. Pemate 3aJa4n Ha
MpeACTaBICHUE TPYNINUPOBAHHBIX JIaHHBIX U
ONHMCAaHUE CIy4YailHOH M3MEHYMBOCTH. PemiaTth
3a/1aud Ha ONpENIEJICHUE YaCTOThl CIIy4ailHBIX
cOOBITHH, OOCYXIEHHUE MPUMEPOB CIIYYAHBIX
COOBITHIA, MAaJIOBEPOSITHBIX U TMPAKTHYECKU
JIOCTOBEPHBIX CIy4alHBIX COOBITHM, UX POJIU B
MPUPOJIE U KU3HU YEIOBEKa

OmnmncarensHas
CTaTHCTHKA.
PacceuBanue
JAHHBIX (4 1)

Otknonenuda. Jucnepcus
YHCIIOBOTO Habopa.
CrangapTHOE OTKIJIOHEHHE
YHCIIOBOTO Habopa.
Jnarpammbl paccerBaHUs

OcBauBarb HOHSATHS: JCTIEpCHs u
CTaHJAPTHOE OTKJIOHEHHUE, MCIIOJIb30BaTh 3TU
XapaKTEepUCTUKH JJIi ONMCAaHUS PAacCEeUBaHMS
JaHHBIX. BBIIIBI/II‘aTB THUIIOTE3BI 00 OTCYTCTBHUU
WIM  HWIMYMK  CBA3M 10  JuarpaMMam
pacceuBaHusl. Crpouts JarpaMMbl
paccenBaHUs 110 UMEIOIIUMCS JaHHBIM, B TOM
YHCIIE ¢ IOMOIIBI0 KOMIIBIOTEPA

MuoxectBa (4 | MHOXeCTBO, OcBauBaTh NOHATUS: MHOXECTBO, D3JIEMEHT

q) MIOJIMHO>KECTBO. MHOKECTBA,  IOJIMHOXKECTBO.  BBINOIHATH
Onepanuu HaJl | olepaluy HaJl MHOXECTBaMHU: OObEAMHEHUE,
MHO’KECTBaMU: nepecedeHue, JOMOIHEHHUE.
o0beIMHEeHNE, Hcnonb30BaTek CBOMCTBA: MEPEMECTUTENIBHOE,
nepeceyeHue, COYETaTeIbHOE, pacipeneuTeabHoE,
JIOIIOJTHEHHUE. BKIO4YeHus.  Mcnonw3oBartek  rpaduueckoe
CgoiicTBa omepauuii Haja | IPEICTABICHUE MHOXECTB IIPU  OMHCAHUHU
MHOXECTBaMU: peajbHbIX IMPOLIECCOB U  SABICHUH, IpH
[IEPEMECTUTENBHOE, pelieHnn  3agad M3 JIpYrMX  y4eOHbIX
COYEeTaTeNIbHOE, IPEIMETOB U KypCOB
pacnpenenuTeabHoe,
BKJIItOYeHus. I'paduueckoe
IIPEJICTAaBICHUE MHOKECTB

BeposatHocTh OneMeHTapHble coObITHA. | OCBaMBaTh MOHATHUSA: HJIEMEHTAPHOE COOBITHE,

CIIy4aifHOTO Crnyuaiinbie coOBITHS. | cmy4yailHoe  coObITHE Kak  COBOKYIHOCTH

coObITHS (6 U) bnaronpusarcrByromnye OJ1aroNpUsATCTBYIOIINX 3JIEMEHTaPHbIX
AIIEMEHTapHbIE  COOBITHA. | COOBITHI, PAaBHOBO3MOXKHBIE 3JIEMEHTApHBIE
BepositHOcTM ~ cOOBITHH. | cCOOBITHS. Pemarh 3amauv Ha BBIYHCICHUE
OnbIThHI C | BEpOSATHOCTEH COOBITHM 1O BEPOSITHOCTIM
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIX COOBITHH CIy4yailHOro OmbITa.
AIIEMEHTapHBIMU Pematp 3a7aun Ha BBIYMCIICHHE BEPOSTHOCTEN
coobitusiMu.  CitydaifHbIil | COOBITUM B OMNBITaX € PaBHOBO3MOKHBIMU
BBIOOD. [IpakTuyeckast | a1eMEHTapHBIMH COOBITHSIMH, B TOM YHCIIE C
pabota «OnbITHI C | moMoIblo KoMibroTepa. IIpoBoanTe 1 U3yuyaTh
PaBHOBO3MOKHBIMH OTBITHl C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
AJIEMEHTapHBIMU COOBITHSIMM  (C  HCIIONIB30BAaHMEM  MOHET,
COOBITUSIMUY UTpaJbHBIX KOCTEW, JPYTUX Mojieneil) B xojne

MPAKTUYECKON pabOThI

Beenenue B
TeopHio rpadon
(4 9)

Hepeo. CBolicTBa nepena:

€IMHCTBEHHOCTh yTH,
CYIIECTBOBaHUE BHUCSIYEH
BEpIINHBI, CBSI3b MEXKIY
YHUCJIOM BEPIIHUH U YUCIIOM
pEodep. [TpaBuio
YMHOKEHHUS

OcBauBaTh TOHSTHS: JEepeBO Kak rpad 0Oe3

LMKIa, BHUCSAYas BeplIMHAa (JUCT), BETBb
JepeBa, MyTb B JepeBe, IOUaMeTp JepeBa.
N3yuaTe cBoiicTBa JepeBa: CYIIECTBOBAaHUE

BHUCSTUEN BCpIIHHBLI, CAWHCTBCHHOCTb IIYyTHU
MEXIYy JBYMS BEpIIMHAMHU, CBSI3b MEXKIY
YHUCJIOM BEPIITUH U YHCIOM pEOEp.
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Pemrate 3amaun Ha TOWCK W TIEPEUYHCIICHHE
MyTel B JepeBe, ONpe/eTCHHe YUCIia BEPIIUH
i pédep B mepeBe, 00xoa OMHAPHOTO JIepeBa,
B TOM 4HCIIE C TPUMEHEHUEM IpaBUIIa

YMHOXEHUS
Crny4aiinbie [IpoTuBOMONIOKHOE OcBauBath TIOHSATHS: B3aWMHO
coObITUs (8 1) coObITHE. JluarpaMma | IpOTHUBOITIOJIOKHBIE COOBITHS, OTEpPallMA HaJ
Oiinepa. OObenIUHEHHE U | COOBITHAMH, OOBEJUHEHHE U IEepeceYeHue
nepeceucHne COOBITHH. | COOBITHI, auarpamma Oiniepa (Dinepa—
HecoBmecTtnble coObiTHs. | BenHa), coBMecTHbIE ¥ HECOBMECTHBIC
®dopmyna cioxeHus | coobiTusa. M3ydyarh TeopeMbl O BEpPOSITHOCTH
BeposiTHOCTeW.  [lpaBuio | oObenuHeHnss JABYX  COOBITHH  ((opMyIbl
YMHOXECHHS cloeHusi BeposiTHocTel). Pemars 3amauu, B
BEPOATHOCTEW. YCIIOBHAs | TOM YHMCIIE TEKCTOBBIE 3aJaull Ha ONpPEIEICHNE
BEPOSATHOCTb. BEPOATHOCTEH OOBEIUHEHHS] M IepeceueHust
He3aBucumple  COOBITHS. | COOBITUH C TIOMOILIBIO YHCIOBOW MPSIMOA,
[IpencraBnenue nuarpamMm  OJitnepa,  (GOpMYyNBl  CIOXKEHUSA
CIIy4aitHOTO BeposiTHOCcTe. OcBamBaTh MOHATUS: TPABUIO
JKCIIEPUMEHTa B  BUJE | YMHOXKEHUS BEPOATHOCTEH, yCIOBHAst
JepeBa BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHUS IEPEBO
ciaydaiiHoro  ombita.  M3ywate  cBolicTBa
(ompenenenus) HE3aBUCHUMBIX COOBITHH.
Pemarr  3amaum  Ha  ompeaeneHue U
MICII0JIb30BaHNE HE3aBUCUMBIX COOBITHH.
O6o6mienue, [IpencraBnenue gaHHbIX. | [IOBTOPSATH U3yU4E€HHOE U BBHICTPAUBATH CUCTEMY
KOHTpoJIb (5 1) | OnucarenpHas 3HaHui. Pemare 3amadyn Ha NPEACTABICHHUE U
CTaTHCTHUKA. I'padbl. | onucanue OaHHBIX C IOMOINBI0 H3YYEHHBIX
BeposATHOCTE CITy4aliHOTO | XapaKTEPUCTHK. Pemate 3a7a4u c
COOBITHS. DnemeHTHl | mpuMeHeHueM rpadoB. Pemars 3amaun Ha
KOMOWHATOPHUKHU HaxO0XJACHUE BEPOATHOCTH CIIy4aiiHOT O

COOBITHSI TIO BEPOATHOCTSIM DIEMEHTAPHBIX
COOBITHM, B TOM 4YHCJIE€ B OIBITaX C
PaBHOBO3MOXHBIMHU 3JI€MEHTapHBIMU
coOpITusIMH. Pemrathb 3aladyyd Ha HaXO0XICHUC
BEPOSATHOCTEH OOBETUHEHHS M TepeceueHust
COOBITHM, B TOM UYMCJIE HE3aBHCHMBIX, C
MCIIOJIb30BAaHUEM rpaduyecKkux
MPEJICTABICHUNA U JEpeBa CIYy4ailHOTO OIbITA.
Pematp 3amaun Ha mepevrcieHue KOMOMHAIINN
(uncna mepecTaHOBOK, YMCIA COUYETaHMil), Ha
HaXOXJCHHWE  BEPOSATHOCTEH  COOBITHH ¢
NPUMCHCHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHCJIE C
MCII0JIb30BaHUEM TpeyroJibHuKa [lackains

9 knacc ( 34 u)

Hassanue
paszzena (TeMbl)
(ancio 4yacoB)

OcHOBHOE coziepkaHue

XapaKkTepucTruKa JACSITEIbHOCTA 00YJarOITuXCsl

IToBTOpEeHne
Kypca 8 kiiacca
(41)

[IpencraBinenne aHHBIX.
OmucareipHas

CTaTUCTHUKA. OHCpaLII/II/I

[IoBTOpATP  M3y4EHHOE U  BBICTPAMBATH
cucremMy  3HaHud. Pemarp 3amaum Ha
MPEJCTABJICHUE U ONMCAaHHWE JaHHBIX. Pemarp
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HaJl COOBITUSAMU.
HezaBucuMocTs cOOBITHH

3aJlayd = Ha  HAXOXKIEHUE  BEPOSITHOCTEU
00BbEeIMHEHNS U TIEPECceUeHUs] COOBITHIL, B TOM
YUCJI€ HE3aBUCHMBIX, C HCIIOJIb30BAaHUEM
rpaduecKuX  OpPEACTAaBICHUH H  JAepeBa
ciayyaHOro omblTa. Pemars 3agaun  Ha
MIEPEUYUCIICHUE KOMOUWHAIUM (uncna
MEePEeCTaHOBOK,  4YHMCla  COYETaHWi), Ha
HaXOXXJCHUE  BEPOATHOCTEH  COOBITHH  C

IMPUMEHCHUEM KOM6I/IHaT0pI/IKI/I, B TOM 4YHCJIC C
HCIIOJIb3OBAHHUECM TPCYTIOJIbHUKA ITackans

DIIEMEHTHI KomOunatopaoe npasuio | OcBauBaTh MOHATHSA: KOMOMHATOPHOE MIPABUIIO
KOMOMHATOPUKH | YMHOXEHHSL. YMHOXKCHMS, YIOpAJOYECHHass Iapa, TpPOHKa
(4 9) [TepecTaHoBKH. 00BEKTOB, TIEPECTAaHOBKA, (haKTOpHaa 4YHCIIA,
@axTtopuan. CoueTaHusi ¥ | COUYETAHHE, YHUCIO COYETAaHWM, TPEYrOJIbHUK
YHCIIO coueranui. | [Tackana. Pemars 3agaunm Ha mnepeducieHue
TpeyronpHuk  Ilackains. | ynopsiio4eHHBIX MHap, TPOEK, IEPEYUCICHUE
[IpakTnueckas paboTa | IEpPECTAHOBOK M COYETAaHUH  BJIEMEHTOB
«Bbruncnenue pa3IM4yHBIX MHOXeCTB. Pemare 3amaun Ha
BEPOATHOCTEN C | IpUMEHEeHUe 4Hcaa CcodyeTaHuil B anredpe
HCIIOJIb30BAaHUEM (cokpaménHoe ymHOXeHue, OuHoMm Helo-
KOMOMHATOPHBIX (PYHKUUN | TOHA).
ANEKTPOHHBIX TAOJIUID) Pemarb, npuMeHsis KOMOWMHATOPUKY, 3ajadu
Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE C
IIOMOUIbIO 3JEKTPOHHBIX TabIUIl B XOAE
IPAaKTUYECKON pabOThI
I'eomerpuyeckas | I'eomerpudeckas OcBauBaTh IIOHATHE r€OMETPUYECKOU
BEPOATHOCTD BEpOATHOCTb. Ciy4aiiHblil | BEPOATHOCTH. Pemars 3a1aun Ha HaXOXKICHUE
(4 9) BBIOOp TOYKH M3 (PUTYpPHI | BEPOSITHOCTEH B OMBITaX, MPEACTABUMBIX Kak
Ha IUIOCKOCTH, U3 OTPE3Ka, | BBIOOP TOYEK M3 MHOIOYrOJbHUKA, Kpyra,
U3 IyTH OKPYKHOCTH OTpE3Ka WIM JYyTM OKPYKHOCTH, YHCIIOBOTO
ITPOMEXKYTKA
Hcnbrranus Ucneiranne. VYcmex u | OcBauBath TIOHSATHA: UCIIBITAaHUE,
bepnymum (6 4) | Heynaya. Cepust | a11eMeHTapHOE COOBITHE B UCHIBITAHUHU (YCHEX U
UCOBITAaHUN [0 TIEPBOIO | HEyJlada), Cepusl HUCHBbITAHUM, HACTYIUICHHE
ycrexa. HcnelTanns | nepBoro ycnexa (Heyzlauu), cepusi UCTIIbITAHUI
bepnynnu. BepostHoctu | bepnyinu. Pemars 3amadyn Ha HaxXoXKIECHHE
COOBITHI B CepUH | BEPOSITHOCTEH COOBITHI B CepUM HCHBITAaHUN
HCIIBITAHUI bepHymnu. | 1o mepBoro ycmexa, B TOM YHCIE C
[IpakTnueckas paboTa | npUMEeHEeHHEM bopMmybl CYMMBI
«McnblTanus beprymm» | reomeTpudeckon nporpeccun. Pemates 3amaduun
Ha HAXOXICHUE BEPOATHOCTEH 3JIEMEHTAPHBIX
coObITHII B cepuM ucHbITaHUN bepHynnu, Ha
HaxOXJEHUE BEPOATHOCTU  OINPEACIEHHOIO
4ycia yCcrexoB B CEpUH UCTBITAaHUN bepHyrum.
W3yuaTh B X0/l IPAKTUYECKON paboThl, B TOM
YyHhclie C TOMOIIBI0 IM(POBBIX PECYpPCOB,
CBOMCTBA BEPOATHOCTU B CEPUM MCIBITAHUU
beprymn
Crnyuaiinas CnyuaitHas BenuuuHa U | OCBOMTH MOHATHA: CIIydaiiHas BEJIWYMHA,
BenuumuHa (6 4) | pacmpenencHue 3HAYCHUE CITy4JaitHOM BEITUYUHBI,
BEPOSITHOCTEM. pacupeneneHue BeposTHOCTER. HM3ydars u
Maremarnueckoe o0Cy)XJlaTh ~ NPUMEpPbl  JMCKPETHBIX W
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OXXKHMJIaHWE€ W JIUCTICPCHUs

CIIy4anHOM1 BEJIMYMHBL.
[Tpumepsi
MaTeMaTU4CCKOro
OXKUIAHUS KakK
TEOPETUUECKOTO CPETHEro
3HAYCHUS BEJIMYHHBL.
ITonsitue 0 3aK0HE
OOJIBIIIHX qucell.

N3mepenue BeposTHOCTEH
C  IOMOUIBK0  4YacToOT.
IIpumeHeHue 3aKOHA
00JIBIINX YKCe

HENPEPBIBHBIX CIy4YailHBIX BENTUYHH (POCT, BEC
YeJIOBEKa, YHUCICHHOCTh HACEJICHUs, JIpyrue
M3MEHYUBBIE BEIMYHUHBI, pPaccCMaTpUBABILIHECS
B Kypce CTaTUCTUKH), MOJICTbHBIX CIy4alHBIX
BEJIMYMH,  CBS3aHHBIX CO  CIy4yalHBIMH
ombiTaMu  (OpocaHuWe MOHETBHI, HIPATBLHOM
KOCTH, CO CIy4alHbIM BBIOOPOM H T. II.).
OcBauBarthb MOHSTHUSA: MaTeMaTU4ecKoe
OKUJAHUE  CIy4YallHOM  BEJMYMHBI  Kak
TEOPETHUUECKOE CPE/IHEee 3HAUCHUE, JUCIICPCUs
CIIy4aifHON BEJIMYMHBI KaK aHaJOr TUCIEPCUU
yucioBoro Habopa. Pemars 3amaum Ha
BBIUMCJICHHE MaTeMaTUYECKOTrOo OXUIAHUS U
JIUCTIEPCUU JUCKPETHOM CIIy4YalHOW BEJIUYHHBI
M0 33JaHHOMY pacHpelelICeHUI0, B TOM YHUCIIEe
3a/lay, CBS3aHHBIX CO CTPaXxOBaHUEM U
jgotepesiMi. 3HAKOMUTHCS C MaTeMaTHYECKUM
OXHJIAaHHEM W  JUCHEPCUEe  HEKOTOPBIX
pacrmpeieneHuid, B TOM YHCJI€ pacrpeaesieHus
CIIy4aifHOH BENIMYMHBI «YHCIO YCIIEXOB» B

cepun  ucneltannii  beprymm.  M3yuats
4acTOTy  COOBITUS B MOBTOPSIOLIUXCS
CIIy4aHBIX OIIBITaxX KaK CIIy4alHYIO

BEJIMYMHY. 3HAKOMUTHCS C 3aKOHOM OOJIBIINX
grcen (B dopme bepuymim): mpu GoibrioMm
YHCJIC OTBITOB YaCcTOTa COOBITHS OJIM3Ka K €ro
BCPOATHOCTH. Pemrate 3aga4u Ha HU3MCPCHUC
BEPOSITHOCTEH C IIOMOIIBIO YaCTOT.

OOcyXIath poJib 3aKOHa OONBIINX YHUCEN B
00OCHOBaHMM YaCTOTHOTO METO/Ia M3MEPCHHUS
BeposiTHOCTeH. OOCYXIaTh 3aKOH OOJBIINX
YyHucel KaK TPOSBICHUE  CTAaTHCTHYECKOM
YCTOﬁqHBOCTH B U3MCHYMBLIX SBJICHUAX, POJIb
3aKoHa OOJIBIIMX YKCE B MPHUPOJIC U B KHU3HU
YeJI0BeKa

O06o06mieHue,
KOHTpOoJIb (10 )

[IpencraBienne aHHBIX.
OmnucarenpHas
CTaTUCTUKA. BeposSTHOCTH
CIIy4aifHOTO COOBITHSI.
DNEeMEHTHI
KOMOMHATOPUKHU.
CrnyuvaitHple BENIUYUHBI U
pacrpeieneHus

[ToBTOpATH  M3y4e€HHOE U  BBICTPAUBATH
cucremy  3HaHud. Pemarp 3amaum Ha
MPEJCTAaBICHUE U ONMCAaHHUE JaHHBIX. Permarsb
3a7a4d  HAa  HAXOXKIEHUE  BEPOSITHOCTEU
coObITHIf, B TOM 4YHCIE€ B OIBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMH, BEPOSTHOCTEH OOBEIUHEHHUS W
MepEeCECUCHUS COOBITHH, BBIYUCIIATH
BEPOSATHOCTHU B ONBITAX C CEPUAMU CIyYaWHBIX
HUCTIBITAHUH
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