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IHOACHUTEJIBHAS 3AIINCKA
OO0mas xapakrepucTuka yuedHoro npeamera «MaremaTuka

[Tporpamma yueGHOTO npenMeTa «MaTemaTuka» pa3padboTana Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOI0 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUsA C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TPaJULMA POCCUHCKOro 00pa3oBaHMs, KOTOpblE OOECIEYMBAIOT OBJAJEHUE KIHOYEBBIMU
KOMITETEHIMSIMU, COCTABIISIONIMMHI OCHOBY JJIsl HEMPEPHIBHOIO 00pPa30BaHUs U CAMOPa3BUTHS, a
TaKXKe IEJOCTHOCTh OOIIEKYJbTYPHOIO, JIMYHOCTHOTO M II03HABaTEIbHOI'O  Pa3BUTHS
oOyuaromuxcsi. B mporpamme yutensl uaen U nonoxeHus KoHuenuuu —pa3BUTHSA
MaTeMaThyeckoro oopasoBanus B Poccutickoii @enepanun. B amoxy mudpoBoit Tpanchopmaiuu
BCEX Cdep UeNOBEUYECKOH MEATETbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YyesoBeKoM Oe3 0a30BOIl MaTeMaTH4yecKOM MOATOTOBKH. YK€ B IIKOJE MaTeMaTHKa CIYXHT
ONOPHBIM MPEAMETOM JJIsi H3Y4YEHHUsS] CMEXKHBIX JUCUUIUIMH, a I[OCIE€ IIKOJbl pealbHOU
HE00XO0/IMMOCTBIO CTAHOBUTCSI HENPEPbIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOLEHHON 6a30BOM
0011e00pa3oBaTeIbHON OArOTOBKH, B TOM YUCIIE U MAaTEMATUYECKOM. DTO 00YCIIOBIEHO TEM, YTO
B Hallld JHU pacTeT 4YHMCIO MNPO(eccHil, CBA3aHHBIX C HEMOCPEICTBEHHBIM IMPUMEHEHHEM
MaTeMaTHKHU: U B cepe SKOHOMHUKH, U B OM3HECe, M B TEXHOJIIOTUYECKUAX OOJIACTSX, U JaXKe B
ryMaHHUTapHbIX cpepax. Takum o6pazom, Kpyr o0ydaromuxcs, A1 KOTOPbIX MaTeMaTHKa MOXKET
CTaTh 3HAYUMBbIM IIPEAMETOM, PACIIUPAETCS.

IIpakTHyeckas MONE3HOCTh MATEMATUKHU OOYCIIOBJIEHA TEM, YTO €€ IPEAMETOM SIBIISIOTCS
byHIaMeHTalbHBIE CTPYKTYpPBI HAIIEro MHpa: MPOCTPAHCTBEHHBIC (OPMBI M KOJIWYECTBEHHBIE
OTHOILEHHUS] OT HPOCTEHIINX, YCBAaHUBAEMbIX B HEMOCPEICTBEHHOM OIbITE, 1O JIOCTATOYHO
CIIOKHBIX, HEOOXOJMMBIX JUIsl pa3BUTHSA HAyYHbIX U MNPHUKIAIHBIX UAEH. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAHUN 3aTPYAHEHO TMOHUMAaHHE MPHUHLUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE M MHTEpHpeTanus pa3sHOOOpa3HON COLUaNIbHOMH,
HKOHOMHYECKOH, MOJIMTHUECKOW MHPOpMaLuu, Maso 3QpeKTUBHA NOBCEAHEBHAS NMPAaKTHYECKas
nesTeNbHOCTh. KakoMy uenoBeKy B CBOEH JKHM3HM MPHUXOAWUTCS BBINOJHATH pacyeTbl U
COCTaBJIATh AITOPUTMBbI, HAXOJUTh U MIPUMEHATH (POPMYIIbI, BIAJAETh IPAKTUYECKUMHU NTPHEMaMHU
F€OMETPUUECKUX H3MEpPEHUI M MOCTPOEHUH, YUTaTh MH(OPMALNIO, NMPEACTABICHHYIO B BUJE
TabauIL, AMarpaMM U TIpadUKOB, >XUTb B YCIOBUSAX HEOINPEICIEHHOCTH W IOHHUMATh
BEPOATHOCTHBIN XapakTep ClIydalHbIX COOBITHI.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOuiecTBe Bce 0oJiee BaXKHBIM CTAHOBUTCS MaTEMaTUUECKUN CTHJIb MBIIIJIEHUS, TPOSBIISIFOIIANCS
B ONPEJICIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3ydeHns MaTeMaTUKU B apCEeHas IPUEMOB
Y METOJIOB MBIIIJIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLHUS U AETyKIuS,
o0oO0mIeHne W KOHKPETH3alMs, aHalu3 M CHHTEe3, Kiaccu(UKaluus U cucTeMaTH3alus,
abctparupoBanre M aHajorus. OOBEKTHl MaTeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHust (OpMyIHpOBaTh, OOOCHOBBIBaTh M JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOe MbIlUIeHHe. Bexyimas ponb NpUHAUIEKUT MaTeMaTHKe M B (OpMHUpOBaHUH
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS! 1 BOCIIUTAHUHM YMEHHI 1eHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBbIE. B mporecce penieHus
3aJa4y — OCHOBOM Yy4eOHOH NeATeIbHOCTH Ha YypOKax MaTeMaTUKH — pa3BUBAIOTCS TaKke
TBOpYECKasl U PUKJIAJHAs] CTOPOHBI MBIIIJICHUS.

OOyyenne MaTeMaTHKE Jla€T BO3MOXKHOCTb pa3BHUBaTh y OOY4YalOIIUXCS TOYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO Peub, YMEHUE OTOMpATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpapUuecKue CpeaAcTBa [UIsl BBIPAKEHUS CYKIEHUH M HarJSIHOTO HX
IIPEJICTaBICHMUS.

Heo6xoauMbpIM KOMIOHEHTOM 0O0IIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o011ee 3HAaKOMCTBO C METOJIaMH IMO3HAHMS JACUCTBUTEIHHOCTH, MPEACTABICHUE O MpenMeTe U
METO/aX MaTeMATUKHU, UX OTIMYUI OT METOJOB APYI'MX €CTECTBEHHBIX U TYMAHUTApHBIX HayK, 00



0COOCHHOCTSIX MPUMEHEHHS MaTEMAaTUKH JUIS PEHICHHs] HAYYHBIX M NPUKIAJHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHNE BHOCUT CBOM BKJIa] B (POPMHUPOBAHUE OOIIEH KyIbTYpPbI
YeJI0BeKa.

W3yuenne MaTeMaTHKH TaKXe CIIOCOOCTBYET SCTETUYECKOMY BOCIHMTAaHHUIO 4YEIOBEKa,
NOHMMAHHUIO KpPacoTbl W  HM3SIIECTBA MATEMaTHYECKUX  PACCYXKICHHH, BOCIPHATHIO
reoMeTprIecKux (popM, YCBOCHHUIO U/IeH CHMMETPHUH.

KoppekunoHHO-pa3BUBAOLIHIA TOTEHIMAT Y4eOHOT0 IpeiMeTa «MaTeMaTHKa» COCTOUT B
o0ecrieyeHn BO3MOXKHOCTEH JJisi MPEOAOJICHUS CIENYIOIUX CHenU(PUIECKUX TPYAHOCTEH
c1ab0BHAAIINX 00YJIAFOIITUXCS:

) (bparMeHTapHOCTh WM MUCKXKXEHHOCTh MPEACTABICHUN O pEaNbHBIX O0BEKTaX U
nporieccax;

° HEJIOCTATOYHOCTh HEOOXOIMMBIX CBEICHUN 00 OKpPYKAIOIIEM MHUPE;

o HEJIOCTaTOYHOCTh COIMAIBHOTO OIbITA MW, KaK CIEJICTBHE, HEBO3MOKHOCTh

YCIETHOTO POPMHUPOBAHUS Psi/ia TOHITHIA, PEIICHHUS CIOXKETHBIX U IPAKTHKO-OPHECHTUPOBAHHBIX
3a7a4;

° TPYAHOCTH BOCHpHUATUS Tpaduyeckod HHPOPMAIMK W BBITOJHEHUS JIIOOBIX
rpadudeckux paboT, 3aMeIJIeHHEe TEMIIA BBIITOJHEHUS TOCTPOCHMIA;
o 3aMeJIJIeHHE TeMIIAa U CHUYKEHUE CKOPOCTHU BBIMOJIHEHUS TMCbMEHHBIX PaloT.

[Ipeononenne yka3aHHBIX TPYAHOCTEH JOJDKHO OCYILECTBIISATBCS Ha KaXIOM YpOKe
YUUTEIIEM B IIPOLECCE CIELUAIBHO OPraHU30BaHHON KOPPEKLIMOHHOM padoThI.

Lesn n3ydyenust yuedbHoro npeamera «MartemaTuka

[TpuopuTeTHBIMU LEISIMU 00YyYEHHS MaTeMaTuke B 5—9 Kiiaccax sBJISIOTCS:

dbopMUpOBaHHE  IICHTPAIBHBIX  MATEMATHYECKUX  MMOHATHA  (YMCIO, BEIUYHHA,
reoMerpudeckas  (Qurypa, IE€peMEHHas, BEPOATHOCTb, (yHKIHMSA), O0OECHEYMBAIOLINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHMs 00yJaOIIIXCS;

MOJIBEICHNE O0YYaromUXcsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MAaTCMAaTUKHU MW OKPYXarouiero mMupa, NOHMMaHUEC MATEMAaTUKKW KaK YacCTU O6HI€I>1 KYJIBbTYPbI
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOydaromuxcs,
MI03HABATEJIbHOM aKTUBHOCTH, HCCIIEI0BATEIbCKIX YMEHUI, KPUTHUHOCTH MBIIIJICHUS, HHTEepeca
K U3YYCHHIO MAaTCMAaTUKH,

¢dopmupoBaHre GYHKIMOHATBHON MaTeMaTHYECKON IPAMOTHOCTH: YMEHUS paclio3HaBaTh
MMPOABJICHUA MATCMATHYCCKUX HOH?ITI/If/'I, 00BEKTOB U 3aKOHOM€pHOCT€ﬁ B PCAJIbHBIX JXU3HCHHBIX
CUTyallUssX W TPU H3YYEHUHM JPYIHX Y4eOHBIX MPEIMETOB, NPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYJIMPOBATh MX Ha SA3BIKE MAaTEMATHKHA M CO3/J[aBaTh MaTeMaTHYECKHE
MOJIeNIM, MPHUMEHATh OCBOEHHBI MaTeMaTHYeCKUH ammapar Juisl peLIeHHs IMPaKTHKO-
OPUECHTHUPOBAHHLIX 3a7a4, UHTCPIPETUPOBATE U OLICHUBATH ITOJTYUYCHHBIC PE3YJILTAThI.

KoppekiuonHsie 3a1a4u:

. Pa3BuTre 3pUTENBHOTO, OCA3aTENBHO-3PUTEIBHOIO U CIIyXOBOTO BOCIIPUATHS.

° Pa3ButHe npon3BOILHOTO BHUMAHMSL.

. PazBuTre 1 KOPPEKIUs MaMsTH.

. Pa3Butre M KOppeKkuMsl JIOTMUECKOTO MBILIUIEHUSI, OCHOBHBIX MBICIUTEIbHBIX
onepanui.

. ITpeononeHrie HTHEPTHOCTH MCUXUYECKUX ITPOLIECCOB.

. Pa3BuTtne nquanornyeckor 1 MOHOJIOTHYECKON PEYH.

. [Tpeononenue BepOanu3ma.

. POopMHpPOBAaHHE HABBIKOB 3PUTEIBHOTO, OCA3ATEIBHO-3PUTEIBHOIO U CIIyXOBOI'O
aHaamn3a.

. Pa3BuTHe HaBBIKOB OCS3aTEIbHO-3pUTEILHOTO OOCIEIOBaHUS W BOCHPUITHA

IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX) pelnbeHBIX U300paKeHUH MPEIMETOB, KOHTYPHBIX
M300paXKCHUN TeOMETPUIECKUX (GUTYD | T.II.



. @OopMHUpPOBAHWE YMEHUS BBINOJIHATH MPU MOMOIIM YEPTEKHBIX MHCTPYMEHTOB
reOMEeTPUYECKUE TIOCTPOCHUS, TIOCTPOCHUE rpauKOB PYHKIMH, TUarpaMm M T.I1.

o dopMHupoBaHUE YMEHHSI YUTATh IBETHBIE (MM KOHTPACTHBIC, UYEPHO-OCIbIC)
penbedHble rpaduKy AIeMEHTApHBIX (HYHKIMKA HAa KOOPAMHATHOHN IIIOCKOCTH.

o OOyueHue npaBmiiaM 3aluCy MATEMATHYECKUX (POPMYIT U CIICIIUATLHBIX 3HAKOB.

. OO0ydenue npuemMam npeoOpa3oBaHMs MATEMAaTHICCKUX BBIPAKECHUH.

o COBEpIICHCTBOBAHUE CICIUAIBHBIX MPUEMOB OOCICIOBAaHUS W HW300paKCHHUS
U3y4aeMbIX OOBEKTOB.

o dopmupoBaHUE, YTOYHCHHE WM KOPPEKIHs TPEACTABICHUH O TpeaMerax |
MPOLECCAX OKPYKAIOIIEH JEHCTBUTEIBHOCTH.

o dopMHpoBaHWE W COBEPIICHCTBOBAHHE yMEHHUS PACIIO3HABAaTh CXOJHBIC

npeaAMCThI, HAXOAUTh CXOAHBIC U OTIIMYUTCIIbHBIC IPU3HAKU ITPEAMCTOB U HBHGHI/Iﬁ, HCIIOJIb3YA
COXpPAaHHBIC aHAJIN3aTOPkI.

o @opMHpPOBaHHE W  COBEPIICHCTBOBAHWE YMEHHUS HAXOAWTh IMPHYUHHO-
CJIEICTBEHHBIE CBS3H, BBIACIATH TMIaBHOE, 00001IaTh, 1eJaTh BHIBOIBI.

o CoBepIIeHCTBOBAHNE HABBIKOB BEpOaTbHON KOMMYHUKALIUH.

o CoBeplilieHCTBOBaHHE YMEHUS IPUMEHSTh HeBepOaIbHbIE CIIOCOOBI OOIIEHUSI.

. Pa3BuTHE MENKOI MOTOPUKH U 3pUTEIILHO-MOTOPHOIN KOOPANHALMY.

o CoBepIlIeHCTBOBaHUE YMEHUS 3pUTEIbHON OPUEHTUPOBKU B MUKPOIIPOCTPAHCTBE.

. DopMHUpPOBAHUE PAIMOHATBLHOTO TOJIXO0/Ia K PEIICHUI0 YY€OHBIX, OBITOBBIX U

npodecCHOHATBHBIX 33/]au, pa3BUTHE aHAIUTHKO-IIPOrHOCTUYECKUX YMEHUI U HABBIKOB.

Anrebpa sBIIIETCS OJHHM W3 OIMOPHBIX KypCOB OCHOBHOW INKOJBI: OHa OOECIeunBaeT
U3Y4YEHHE JIPYTUX JUCLUIUINH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U TYMaHUTApHOIO LIMKIIOB, €€
OCBOEHHE HEOOXOAMMO /ISl MPOIOJIKEHUSI 00pa30BaHus U B IMOBCEAHEBHOMU XU3HU. Pa3Butne y
0o0yyaroIuXcsl Hay4YHbIX IPEJICTABICHUM O INPOUCXOXKICHUH M CYIIHOCTH alreOpandeckux
abcTpakuui, criocode OTpaXxeHHs MaTeMaTHUEeCKON HAyKOU SIBIIEHUH U MPOIECCOB B MPUPOJE U
o0IiecTBe, PO MaTeMaTHYECKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHUUM U B MPAKTUKE
crocoOcTByeT (POPMUPOBAHUIO HAYUHOTO MHUPOBO33PEHUS U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUId ajanTallid B COBpPEMEHHOM LMdpoBoM obmiecTBe. M3yueHue anreOpbl e€CTECTBEHHBIM
o0pa3om o0ecrieurBaeT pa3BUTHE YMEHUS Ha0I10/1aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeNCTBUS U BBIBOJBI, GOpMYyIUpPOBaTh yTBepkAeHUs. OCBOeHHE Kypca anredpbl 00ecreurnBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOUIMXCA: OHM MCIOJB3YIOT JIeAYKTUBHBIE U
MHAYKTUBHBIE PAacCyXJE€HUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparipoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATeNIbHOCTH
00y4aroIuxcsl, IOITOMY CaMOCTOSITEJIBHOE PELICHHE 3aJad €CTECTBEHHBIM 00pa3oM SIBISETCS
peanu3anuen AeaTelbHOCTHOTO IPUHIUIA O0yUSHHUS.

B cTpykType nporpaMMsel yueOHOro Kypca «Asiredpa» 0OCHOBHOM HMIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPKATENbHO METOAWYecKHe JTUHUU: «Hucna u BeIYUCIEHUSY; «Anredpandyeckue
BBIDAKEHUS»; «YpaBHEHUs U HepaBeHCTBay»; «DyHkium». Kaxnmas u3 3THUX coaep aTelnbHO-
METOANYECKUX JIMHUI Pa3BUBAETCS HA IIPOTSYKEHUH YETHIPEX JIET U3YUYEHHUsI Kypca, ECTECTBEHHBIM
o0pa3oM meperieTasich U B3aUMOJCIHCTBYS C APYTUMHU €ro JuHusAMU. B Xoxe u3yueHus kypca
00y4aromuMcst IPUXOAUTCS JTIOTUYECKH pacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B cBSI3u ¢ 3THM 1enecooOpa3Ho BKIIIOYUTH B MPOrpPaMMy HEKOTOPHIE OCHOBBI JIOTHUKH,
IPOHM3BIBAIOIINE BCE OCHOBHBIE Pa3/iesibl MaTEMaTUYECKOro 00pa30BaHUs M CIIOCOOCTBYIOIINE
OBJI4/ICHUIO 0OYYaIOIIMMHUCS OCHOB YHUBEPCAJIBHOIO MaTEMATUYECKOT0 s3bIKa. TakuM oOpa3oM,
MOYKHO YTBEp)KJaTh, YTO COJIEPXKATEIbHONH U CTPYKTYpHOW OCOOEHHOCTBIO Kypca «Anredpar»
SIBJISIETCA €10 I/IHTerI/IpOBaHHI)II\/II XapakTep.

Copepxanue inHHN «Yucna W BBIYHUCIEHUS» CIY)KUT OCHOBOW ISl JAJIBHEHUIIETO
U3y4eHHs] MAaTEMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYarOIIMXCSl JOTMYECKOI'O MBIIIICHHMS,
(OpMHPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX JJIsl MOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHA O 4MCIE B OCHOBHOM
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IIKOJIE CBSI3aHO C pAlUMOHAIBHBIMM UM HPPAlMOHAIBHBIMU YHUCIAMU, (OPMUPOBAHUEM
MPEACTABICHUIN O JEHCTBUTEILHOM YHUCe. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUUA OTHECEHO K
cTapuieMy 3BeHY OOIIero 00pa3oBaHusl.

Copepxanue JABYX aireOpandecKux JIMHUA — «ANTreOpanyecKkue BBIPAKCHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCS MAaTEMATHUECKOTO
amnmapara, HeoOXOJUMOTO JIJIsl PEIICHHS 3a/1a4 MaTEMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3ajady. B OCHOBHOI mIKOJe Y4eOHBIM Marepuall TpyHNIUpPYeTCcs BOKPYT
parioHaTbHBIX BBIPAKCHHUN. AJNreOpa JEMOHCTPHPYET 3HAYCHHE MATEMATHKH KaK SI3bIKa IS
MOCTPOEHUs MAaTeMaTUYECKUX MOJEJICH, ONMMCAHMS MPOLECCOB U SBJICHUNM pealbHOro mupa. B
3aa4n 00y4deHHs anredpe BXOIAT TAKKe JaTbHEHINEe pa3BUTHE alTOPUTMHUYECKOTO MBIITUICHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, IS OCBOEHHUS Kypca MHGOpPMATHUKU, W OBJIAJCHHE HaBbIKaMU
JETYKTUBHBIX paccyxaeHuit. [I[peoOpa3oBanre CUMBOIBHBIX (JOPM BHOCUT CBOH crienupuueckuit
BKJIaJ] B pa3BUTHE BOOOpa)KEeHHUs, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanre  (QYHKIMOHAIBHO-TPAPUYECKOH JIMHUM  HAICICHO Ha  TOJydeHUe
0o0y4armuMucs 3HaHUH 0 QYHKIMAX KaK BaKHEUIIeH MaTeMaTH4eCKONH MOJIENH Ui OMUCAHUS U
MCCJIEIOBaHMsI Pa3HOOOPa3HbIX MIPOLIECCOB U SIBJICHUN B MpUpoJe U obmiectse. M3yueHnue atoro
MaTepuana CHoCOOCTBYET pAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHUS HCIONb30BaTh pPAa3UYHbIC

BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTHKH — CIIOBECHbIC, CUMBOJHMYECKUE, rpaduyeckue,
BHOCHUT BKJIaJ] B (HOPMUPOBaHME IPEACTABICHUH O POJIM MaTEMATUKU B Pa3BUTHH LIUBUIIN3ALUH U
KYJIbTYpBI.

Crnenys mpenctaBieHHON pabodeil mporpamMme, HaYMHAs C CEAbMOIO Kjacca Ha ypOKax
TCOMETPHH  OOYYAIOIIMICS YYUTCS IPOBOJUTH JOKA3aTCIIbHBIC PACCYKICHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUCHHSI, I0KAa3bIBaTh UCTHHHBIE YTBEPHKJICHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’)KHBIM, TIPOBOJIUTH PACCYXKIECHHUSI «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dopmynupoBate oOpatHble yTBepxkAeHHA. OOydalImuUicsa, OBIAAEBIIMNA  HCKYCCTBOM
paccyxnartb, OyieT IPUMEHSATh €T0 M B OKPYKAIOIIEH KU3HHU.

Lenpro n3ydeHus: reOMETPUH SABIISETCA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA IPU pELICHUN
KaK MaTeMaTHYECKHUX, TaK M TMPAKTUUYECKHX 3a]ad, BCTPEYAIOIIMXCS B peaJbHON JKU3HHU.
OKOHYMBIIUKA KypC TEOMETPHUU OOYYaloIIUWCS AOJDKEH OBbITh B COCTOSIHHUHM ONPEAETUTh
TEOMETPUUYECKYI0 (UTYpy, OMUCATh CIOBAMHU JAHHBIM YEepPTEX WM PUCYHOK, HAWTH TLIOMIAb
3eMeNBHOTO y4YacTKa, pPacCYUTaTh HEOOXOJWMYIO MJIWHY OINTOBOJOKOHHOTO Kalemsl WIu
TpebdyeMbie pa3Mepsl rapaxa Jjisi aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOPAsl, BEIYMCIUTEIbHAS
JIMHUS B U3yYEHUU T€OMETPHUH B LIKOJIE.

Yyutenio pekoMeHAyeTCs Toa0upaTh 3aJadud  MPAKTUYECKOro  XapakTepa Uit
paccMaTpUBaEMbIX TEM, YUUTh JIE€T€H CTPOUTh MATEMATHUUYECKUE MOJIETN PEATbHBIX KU3HEHHBIX
CUTyaIlii, TMPOBOJUTH BBIYUCICHHUS U OLEHHUBATh aJE€KBAaTHOCTHh IOJIyUEHHOTO pe3yJbTara.
KpaiiHe BaXHO MOJYEPKUBATH CBS3M TE€OMETPUM C JIPYTMMU NpEeIMETaMH, MOTHUBHUPOBATH
WCIIOJTH30BATh OTPEICTICHUS TEOMETPUIECKUX PUTYP U MIOHATHIA, IEMOHCTPUPOBATH TPUMEHEHUE
MOJTyYEHHBIX YMEHHH B (PU3HKE U TEXHUKE. DTH CBSI3U HanboJliee SpKo BUIHBI B TeMax «BekTophiy,
«Tpuronomerpuyeckue cooTHOMEHUs», «Metoa koopauHaT» U «Teopema [Tudaropay.

B coBpeMenHOM 11M(h)pOBOM MHpE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE OOIBIIIYIO
3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPHUIIOKEHUM, TaK M X POJIM B 00pa3OBaHHH,
HEOOXOUMOM KaXKJIOMy ueloBeKy. Bospactaer uucio mpodeccuit, mpu OBIaACHUH KOTOPHIMU
Tpebyercss xopornas 0a30Basi MOATOTOBKAa B 00JIACTH BEPOSITHOCTH M CTATUCTUKH, TaKas
MOJATOTOBKA Ba)KHA JUIsI MPOJOJDKEHHS 0O0pa3oBaHUs W JUIS YCHEIIHON mnpodeccruoHaIbHON
Kapbephl.

Kaxnp1ii yenoBeK MOCTOSHHO TNMPUHUMAET PEIICHHUS HAa OCHOBE HMMEIOLIUXCS Y HEro
JAHHBIX. A JUIsi 0OOCHOBAaHHOTO TPUHSTHS PEIICHUS B YCIOBHSX HEIOCTaTKa WU W30BITKA
uH(pOpMallMd HEOOXOJMMO B TOM YHCIE XOpOHIO c(OpMHpPOBAHHOE BEPOSTHOCTHOE U
CTaTHUCTUYECKOE MBIIIIJICHHE.

NMenHo modTOMY OCTpPO BCTajga HEOOXOAMMOCTH CHOPMHUPOBATH Y OOyUYAIOUTUXCS
(GyHKIIMOHAJIBHYI0O TIPaMOTHOCTh, BKJIIOYAIONIYIO B ce0f B KayecTBE HEOThEMJIEMOM



COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAaThb M KPUTUYECKH aHAIM3MPOBaTh HH(GOpPMALHIO,
NPECTAaBICHHYIO B Pa3IMYHBIX (hopMax, IOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX PeabHBIX
IIPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOANUTD IPOCTEUIINE BEPOATHOCTHBIE pacueThl. 3HAKOMCTBO C
OCHOBHBIMH NPUHLIUIIAME cOOpa, aHAJIN3a U MPEACTABICHUS JaHHBIX U3 Pa3IHMUHBIX cep KU3HU
o01miecTBa U rocygapcTsa npuoOuiaer oOydyarommxcsi K oOLEeCTBEeHHbIM HHTepecaM. M3yuenue
OCHOB KOMOMHATOPHKH Pa3BUBAET HABBIKM OPTaHM3ALIMU ITepedopa U MoJIcueTa Yrcia BApUaHTOB,
B TOM 4Mcie, B INPHUKJIAAHBIX 337adaX. 3HAKOMCTBO C OCHOBAMM TeOpuUU TrpadoB co3AaeT
MaTeMaTH4ecKuil (yHIaMeHT JUis (OPMHPOBAHUS KOMIETEHIMH B 001acTH MH(POPMATHKH H
UQpPOBBIX TexHonoruid. IlomMuMO 3TOro, mnpu U3YyYEHUHM CTAaTUCTUKU M BEPOSITHOCTU
00oramaroTcsi IpeACTaBICHUs OOYYaIOIIMXCS O COBPEMEHHOW KapTHMHE MHUpPa U METOJax ero
UCCIIeIOBaHMs, (OPMHUPYETCSl IOHMMAHUE POJM CTAaTUCTUKU KaK MCTOYHHMKA COLMAIbHO
3HaYMMOMN MH(OPMAIMH U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBILIICHHS.

B cooTrBercTBUM C [JaHHBIMM LEISIMM B CTPYKTYpe IIporpamMmbl Yy4eOHOro Kypca
«BeposITHOCTP M CTAaTHCTHKa» OCHOBHOM WIKOJIBI BBIJCIECHBI CIEAYIOIIME COAEPKATEIBHO
MeTtoaudeckue nuHuM: «lIpencrasnenne JaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposTHOCTDY;
«DJIeMeHThI KOMOMHATOPUKNY»; «BBeIeHUEe B TEOPHIO TPadoBy.

Copepxanne nmuHun «lIpencraBieHue NaHHBIX W ONUCATENIbHAs CTATUCTUKA» CIYXKUT
OCHOBOH 11 (hOPMUPOBAHHS HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTCHUS U UHTEPIPETALUN
uHpopMalMy, NpeACTaBICHHON B Tabimuiax, Ha JAuarpamMmax U rpagukax g0 cbopa,
IIPEACTABJICHNS U aHAJIN3a JAHHBIX C UCIIOJIB30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEITHUX
u pacceuBanus. PaboTast ¢ nJaHHBIMM, OOydaroluecs y4yaTcs CUMTBIBaTh U MHTEPIPETUPOBATH
JTaHHbIE, BBIJBUTATh, APIYMEHTHUPOBATh U KPUTUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MbIIUIATH HAJl
(dakTOpaMH, BbI3BIBAIOLIMMHM M3MEHYMBOCTb, U OLICHMBATh UX BIUSHHE Ha paccMaTpUBaeMble
BEJIMYUHBI U IIPOLIECCHI.

WHTynTHBHOE  NpEACTAaBIEHUWE O  CIy4alHOM  W3MEHYMBOCTH,  MCCIEJOBaHUE
3aKOHOMEPHOCTEH M TEHJEHUMH CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW ISl U3YYEHHUS TEOPUH
BEpPOSTHOCTEN. bonbIioe 3HaYeHue 31€Ch UMEIOT NIPAKTUYECKUE 3aaHMs, B YACTHOCTHU OIIBITHI C
KJIACCHYECKUMH BEPOATHOCTHBIMU MOJIEIISIMH.

[ToHATHE BEpOSATHOCTH BBOAMUTCS KaKk Mepa MpaBaonoaodus ciydaitHoro coOwitus. Ilpu
U3YYEHHH Kypca oOydaroluecs 3HAKOMSTCS C MPOCTEHIIMMHU METOJAMU  BBIYMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX KCHEPUMEHTaX ¢ PABHOBO3MOKHBIMH JIEMEHTapHBIMU HCXOJlaMH,
BEPOATHOCTHBIMU 3aKOHAMH, [TO3BOJISIFOIIMMHU CTaBUTh U pelliaTh Ooee CloXHbIE 3aauu. B kypc
BXOJSIT Ha4aJbHbIC IIPEJCTABJICHUS O CIy4YalHbIX BEIMUNHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Taxxke B paMkKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOY4YaloIIHUXCS C
MHOKECTBAMU W OCHOBHBIMH OIE€pallMsIMM HaJ MHOXECTBAMH, PACCMaTPUBAIOTCS INPUMEPHI
IIPUMEHEHHUS IS pELIEHUS 3a/1a4, & TAK)KEe UCIOJIB30BAaHUA B JPYIMX MaTEMaTHYECKUX Kypcax U
y4eOHBIX IpeMeTax.

Mecto yueOHoro npeamera «MaremaTuka» B y4eOHOM IJIaHE

VY4eOubiii nmpeamer «MaremaTuka» SBISETCS 00s3aTENbHBIM IPEIMETOM Ha JaHHOM
ypoBHe obpazoBanus. B 5-9 knaccax (Bapuant 1 AOOIT OOO) yuebnbIit mpenMeT «MartemMaTuka
TPaJMLMOHHO HM3y4aeTcsi B paMKax CJIeIyIoIIMX Y4eOHbIX KypcoB: B 5-6 kiaccax — Kypca
«Matematukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKJItOYast 3JIEeMEHThl CTATUCTUKHN U TEOPUU
BeposATHOCTeN) U «I'eomeTpus». Hacrosimei mporpaMmmoii BBOJUTCSI CaMOCTOATEIbHBIN y4EOHBIIN
Kypc «BeposTHOCTb U CTaTUCTHKA.

B 5—10 xnaccax (Bapuant 2 AOOIl OOQO) yueGHbI mnpeamer «MaTemaTukay
TPaJUIIMOHHO M3Y4aeTcsl B paMKax CIEIYIOUIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax — Kypca
«Marematuka», B 7—10 kiaccax — KypcoB «Anre0Opa» (BKIOYas 3JIEMEHThl CTaTUCTHUKU U
Teopun BeposTHocTel) u «l'eomerpusi». Hacrosieir mporpaMMoil BBOJUTCS CaMOCTOSITEIbHBIN
y4eOHbIN Kypc «BeposSTHOCTh U CTAaTUCTUKAY.

Mecto yueOHOro kypca «MaremaTuka» B y4eOHOM ILJIaHe.



Cormacao yuebHomy miany (Bapuant 2 AOOII OOO) B 5-6 kmaccax wu3ydaercs
MHTETPUPOBAaHHBIN Mpeamer «MareMaTHKay, KOTOPBIH BKIIIOYaeT apupMEeTUYECKHi MaTepuail u
HaTJISHYI0 TEOMETPHIO, a TAKXKE MPOIEIEBTUUECKUE CBEICHUS U3 aNreOpbl, 2JIEMEHTHI JIOTHKU U
HayaJla ONMCATENIbHON CTaTUCTUKU. HacTosmen nporpaMmMon IpeaycMaTpuBaeTCs BbIICICHUE B
yueOHOM IIJIaHE Ha U3YYEeHHE MaTeMaTHKU B 5-6 Kjaccax 5 y4eOHBIX YacOB B HEZEIO B TEUCHUE
KaXJIOTO TOJ1a OOy4EHHUS.

MecTo y4eOHOro Kypca «Ajredpa» B yueOHOM IIaHe.

CornacHo yuebHomy 1utany (Bapuant 2 AOOIT OO0O) B 7-10 knaccax u3ydaetcst yueOHbIH
Kypc «Anredpay», KOTOPBII BKIIOYAET CIEAYIOIINEe OCHOBHBIE pa3zelibl coaepxanus: «Hucna u
BBIUUCIICHUS», «ANTreOpandeckue BBIPAKECHUN», «YpaBHEHHUS M HepaBeHCTBa», «DyHkium». B
COOTBEeTCTBUU ¢ yueOHBIM ItaHoMm (BapuanT 1 AOOII OOOQO) Ha m3yueHue ydeOHOro Kypca
«Anrebpa» ¢ 7 mo 9 Kiacc OTBOJUTCS HE MEHEE 3 4acOB B HEJIEIIO, BCETO 33 TPH Tofa O0yUeHHS
— 238 yacoB. YuebOnsrii man (Bapuant 2 AOOIT OOO) Ha uzydyeHue anredpbl B 7 Kjacce OTBOIUT
He MeHee 3 y4eOHBIX 4acoB B Henelnto, B 8, 9, 10 kimaccax He MeHee 2 y4eOHBIX 4acOB B TEUEHUE
Ka)KI0ro roja o0y4eHusi, BCEro 3a yeThipe rojaa oOyuenus He MmeHee 306 yueOHbBIX YacoB.

Mecto yuedHoro kypca «I'eomeTpus» B y4eOHOM ILI1aHe.

Cornacno yueOHOMYy 1utany (Bapuant 2 AOOIT OOO) B 7-10 knaccax u3yyaercs: yueOHbII
kypc «['eomeTpus», KOTOpBIM BKJIIOYAET CIEAYIOLIUE OCHOBHBIE pa3/eibl COACpPKAHUS:
«["eomerpuueckue GUTypsl U UX CBOMCTBay, «M3MepeHrne TeOMeTpUYECKUX BETUYHHY, a TAKKE
«/lekapToBBl KOOpPAMHATBI Ha IUIOCKOCTH», «BekTtopel», «/IBHKEHHS IUIOCKOCTH» U
«IIpeobpazoBanus noaodus». B coorBercTBum ¢ yueOnbim mianom (Bapuant 1 AOOIT OOO) Ha
u3ydeHue yuebHoro kypca «l'eomerpusi» Ha 6a30BOM ypoBHE € 7 110 9 Kj1acc OTBOJIUTCS HE MEHEe
2 4acoB B HeJIeJ0, BCEro 3a Tpu roaa ooyuenus — 204 yaca. YueOnsiii miaH (Bapuant 2 AOOII
000) na m3yuyenue reometpun B 7-10 Kiraccax OTBOJUT HE MEHee 2 y4eOHBIX YacOB B HEJNEIIO,
BCEro 3a 4eThIpe roja o0yueHus: He MeHee 272 y4eOHbIX 4acoB.

Mecto yueOHOro Kypca «BeposiTHOCTb M CTATUCTHKA» B Y4eOHOM ILJIaHe.

B ocHOBHOM mIKOJE M3ydaeTcss Kypc «BeposiTHOCT M CTaTUCTHKa», B KOTOPBIA BXOJAT
paznensl: «IIpeacraBieHne JaHHBIX U ONKCATENIbHAsA CTaTUCTHKA»; «BeposTHOCTEY; «IeMEeHThI
KOMOMHaTOpUKW»; «BBenenue B reoputo rpadosy. CornacHo yueOHoMy miiany (BapuanT 1 AOOIT
0OO0OQ) Ha u3ydeHHne JaHHOTO Kypca OTBOAUTCS 1 ydeOHBbIN yac B HeAeN0 B 7-9 Kiaccax, BCEro
102 yuebHnbIx yaca. CoryacHo yuebHOMY 1utany (BapuanT 2 AOOIT OOO) Ha nzyueHue JaHHOTO
Kypca orBouTcs 1 yueOHbIl yac B Hepento B 8—10 kitaccax, Bcero 102 yueOHBIX daca.

OcobennocTu pacnpeneaeHusi yaeOHOro marepuasa. Y4e0Hbiii Kypc «MaTtemaTukay».

Pacnipenenenune mporpamMmMmHoro martepuaiia yueOHoro kypca «Marematuka» B AOOIL
00O mexny nByms rogamu o0yuenus cootserctByet ITAOIT OOO.

OcobenHocTH pacnipeaejieHusi y4eOHOro MmarepuaJia. Y4eOHbIi Kypc «AJaredpay.

Pacnpenenenue nmporpaMMHOro mMarepuaia yaeOHoro kypca «Anredpa» B AOOII OO0
(BapuanT 1) coorBerctByeT IIAOIT OOO.

ITporpammusblii Matepuan ydeOHoro kypca «Ausredpa» B AOOIT OOO (BapuaHnt 2)
pacnpenensiercs Ha 4 roga: 7, 8, 9, 10 kmaccel. [lepepacnpenenenue coaepkanusi yaeOHOTO Kypca
00yCJIOBJICHO MOTPEOHOCTHIO B JIOMOJHHUTEIHHOM BpPEMEHH, HEOOXOIUMOM JUISl H3Y4EHUs
MaTepuala, BhI3bIBAIOIIETO Y CIEMbIX 00ydarouxcsi 0coOble 3aTpyIHEHNUS, a TAK)KE JIIsl pa3BUTHUS
y HUX KOMIIEHCATOPHBIX CIOCOOOB NEHCTBUI M JallbHEHIIEro 00y4eHus! UX HCIIOJIb30BaHMIO.

1. 7 xnacc: nzyuenne matepuana 7 knacca [IOOIT OOO, u3 kotoporo riaBa «CUCTEMBI
JMHENHBIX YpaBHEHUI» IEPEHOCUTCS B 8 KJlacc.

2. 8 KJacc: u3y4yeHue epeHeCceHHOM U3 7 Kitacca ri1aBbl «CUCTEMBI JIMHEMHBIX YPaBHEHU
n Marepuana 8 kimacca ITAOIT OOO, wu3 kortoporo rnaBel «KBaapaTHbIE YPaBHEHHS,
«HepasencTBay, «CTeneHs ¢ LEeNbIM IToKa3aTesIeM» nepeHocarces B 9 kiacce.

3. 9 knacc: u3yueHUE NEpeHeceHHBbIX u3 § kiacca raB «KBaapaTHble ypaBHEHHAY,
«HepaBenctBa», «CteneHb ¢ LeJIbIM MokazaTeneM» W marepuana 9 kiacca [1IOOII OOO, u3
KoToporo riassl «KBaapaTHbiil TpexwieH. KBagpaTtuunas GyHKIMs», «Y paBHEHHUS U HEPAaBEHCTBA



C OJTHOM TIepEeMEHHO», «YpaBHEHUSI U HEPABEHCTBA C IByMs IEPEMEHHBIMIY, «ApudMeTraecKas
U TeoMeTpudecKas nporpeccun» nepenocurcs B 10 kiacc.

4. 10 xnacc: mpoaoipkeHne u3ydenus marepuaia 9 kiacca [TOOIT OOO; o6o0mieHne u
CUCTEMAaTH3alMs 3HAaHUM 110 KypCy aareopbl OCHOBHOM LIKOJIBI.

Oco0eHHoCTH pacnpeeeHusi y4eOHOro Marepuajia. Ydyeouolii Kypce «I'eomerpus».

IIporpaMMHbIil MaTtepuan ydeOHoro kypca «l'eomerpus» B AOOII OOO (BapuanTt 2)
pacnpenensercs Ha 4 roga: 7, 8, 9, 10 knaccel. [lepepacnpenenenue coaepkanusi yaeOHOTo Kypca
00yCJIOBJICHO TMOTPEOHOCTHIO B JOMOJHHUTEIHHOM BpPEMEHH, HEOOXOJUMOM JUISl H3Y4EHUS
MaTepuala, BhI3bIBAIOIIETO Y CIEMBIX 00ydaromuXxcsi 0coOble 3aTPyAHEHNUS, a TAK)KE JIJIsl pa3BUTHUS
y HUX KOMIIEHCATOPHBIX CLIOCOOOB ICHCTBUI M AlIbHEHIIIEro 00y4eHUsI X UCTIOIb30BaHUIO.

1. 7 xnacc: okoHyaHue TeMbl «COOTHOIIEHUS MEXAY CTOPOHAMMU U YIJIAMH TPEYTOJIbHUKA»
(moarema «IlocTpoeHue TpeyrojibHUKa 10 TPEM JIEMEHTAM») IEPEHOCUTCS B 8 KJlacc.

2. 8 wiacc: okoHyanue Tembl «llogoGHble TpeyronbHUKU» (moaTemMa «COOTHOIIEHUS
MEXJly CTOPOHAMH U yIJlaMU IPSMOYTOJILHOTO TPEYrojibHUKAa) epeHocuTes B 9 Kiiacc.

3. 9 kiacc: rema «COOTHOILIEHUS MEXKy CTOPOHAMM U YIJIaMH TpeyroibHuKa. CKaaspHoe
IIPOU3BE/IEHNE BEKTOPOB» nepeHocutcs B 10 kiacc.

4. 10 xnacc: npogoipkeHue n3ydenue marepuana 9 kinacca [IOOIT OOO.

OcobenHocTH pacnpeneneHus y4eOHOro marepuaJa. YueOHsnlii kype «BepositHocTh
H CTATHCTHKA».

Pacnipenenenue nporpaMmMHOro Marepuaia yueOHoro Kypca «BeposiTHOCTb M CTaTUCTHKA
B AOOIT OOO cootserctByet [IOOIT OO0, HO n3y4yeHue Kypca HaUMHaeTCs He ¢ 7, a ¢ 8 Kiaccea.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHHS YYEBHOI'O IIPEMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30OBAHMUAA

JInuHOCTHBIE pe3yJIbTaThI

JIndHOCTHBIE pPEe3yJbTaThl OCBOEHUS IpOrpaMMbl ydeOHOro mpeamera «MaTemaTtuka
XapaKTEepU3YIOTCS CIEAYIOMNM 00pa3oM.

Ilampuomuueckoe 6ocnumanue: TPOSIBICHNE HHTEpPEca K NPOIUIOMY M HACTOSILEMY
pOccUiiCKON MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKIX MaTEMAaTUKOB U
POCCUICKON MaTEMaTHYECKOM LIKOJIbI, K UCIIOJIB30BAHUIO ATUX JOCTHKEHUH B IPYIMX HAayKax U
MPUKIIATHBIX chepax.

I'pasicoanckoe u 0yxoeHo-HpascmeenHoe 6ocnumanue: TOTOBHOCTb K BBITOJHEHHIO
00s13aHHOCTEN rpaskJaHNHA U pean3alliy ero Mpas, NPeACTaBIeHNE O MAaTEMATUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHUH, NpOLENYp TIpa’kAaHCKOTO OOIecTBa
(BBIOOpBI, OMpPOCHI U IIp.); TOTOBHOCTh K OOCYXJIEHHIO ATHUECKUX IPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUN HAyKH, OCO3HAHUE BAXHOCTU MOPAIbHO-ITHYECKHX
MPUHIIUIIOB B AESITEILHOCTU YUEHOTO.

Tpyoosoe socnumanue: yCTaHOBKA HAa aKTUBHOE YYaCTHE B PEIICHUH MTPAKTUYECKHX 3a/1a4
MaTeMaTUYeCKON HaIlpaBICHHOCTH, OCO3HAHWE BaKHOCTH MaTeMaTHMYeCKOro oOpa3oBaHMs Ha
OPOTSDKEHUM BCEM JKM3HM JJIsl YCIEIIHOM NpoQecCHOHAIbHOM NEsITEIbHOCTH M Pa3BUTHE
HEOOXOJUMBIX YMEHMH; OCO3HAaHHBIM BBIOOpP M TOCTPOECHUE HHIUBUAYAIBHON TPaeKTOPUU
0o0pa3oBaHUsl M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
noTpedHOCTEH.

Ocmemuueckoe ocnumaHnue: CIOCOOHOCTh K SMOLMOHAIBHOMY M 3CTETHUECKOMY
BOCTIPUATHIO MaT€MaTHYEeCKHX OOBEKTOB, 3ajad, pELIeHUM, pacCyKIeHUil; yMeHUEe BUIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu Hayuno2o nosnanus: OPUEHTALNS B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY
HAYYHBIX MpPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS YeJIOBEKa, MPUPOIBI U
oOuiecTBa, MOHUMAaHUE MAaTEMaTUYECKOM HayKu Kak c(hephl 4eTOBEUECKOM AeITeTbHOCTH, 3TAIIOB
e€ pa3BUTUSA U 3HAUYMMOCTH ISl PAa3BUTHUSA LIMBUIM3ALMH; OBJIAJEHUE SI3bIKOM MAaTEMAaTUKH U
MaTeMaTU4YECKON KyJbTYpOHW KaK CpEACTBOM IIO3HAHUS MHpPA; OBJIAJACHUE MPOCTECHITUMHU
HaBBIKAMU M CCIIEA0BATENbCKON JEATEIBHOCTH.

Qusuyeckoe 6ocnumanue, opmuposanue Kyibmypsbl 300p06bs U IMOYUOHALLHOO0



On1a2onoyuusi: TOTOBHOCTh MIPUMEHSTh MAaTEeMaTHUECKUE 3HAHUS B HHTEPECaxX CBOETO 3/I0POBbS,
BEJICHHE 370POBOTr0 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U
OTIbIXa, peryispHas (usnyeckass aKTUBHOCTB); C(HOPMUPOBAHHOCTh HaBBIKA pPedICKCHH,
NpU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOT'O K€ MpaBa IPYroro 4eioBeKa.

DKonoeuveckoe socnumanue: OPUCHTAIMS Ha IPUMEHEHUE MAaTEMAaTHYCCKIX 3HAHUH IS
pelieHus 3a1ad B OOJACTH COXPAHHOCTH OKPYXKAIOMIEH Cpellbl, TUIAHWPOBAHUS MOCTYIKOB U
OLICHKA WX BO3MOXKHBIX TIOCJIEJCTBHU JUI OKDPYKAIOUICH Cpellbl; OCO3HAHUE TII00aTBbHOTO
XapakTepa dKOJOTUISCKUX MPOOJIeM U TTyTEH MX PelIeHUs.

Jluunocmuvie  pezyromamol,  obecneuugarowue  adanmayuro  0byuarnwecocs K
UBMEHAIOWUMCS YCILOBUAM COYUANBHOU U NPUPOOHOU CPeObl:

° TOTOBHOCTh K JICWCTBUSIM B YCIIOBHSX HEONPEICIEHHOCTH, IMOBBIIICHHIO YPOBHS
CBOCH KOMITETEHTHOCTH 4epe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM YHCJIC YMEHUE YYUTHCS Y
Npyrux Jrojied, NPHOOpETaTh B COBMECTHOHW JCSTEIBHOCTH HOBBIC 3HAHWS, HABBIKU U
KOMIICTCHIIMH U3 OTBITA JIPYTHUX;

° HE00X0UMOCTh (DOPMUPOBAHUS HOBBIX 3HAHWMU, B TOM YHCJE (OpPMYIHPOBAHUE
UJICH, TIOHSTHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCJIC pPaHEe HEe N3BECTHBIX, OCO3HAHUE
NeGUIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJITAHUPOBAHUE CBOCTO Pa3BUTHS,

° CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CHTYallMIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHPOBATh MPUHUMACMbIC PEIICHUS W
JIercTBUS, POPMYITHUPOBATEH U OIECHUBATH PUCKH U TIOCTIEACTBHS, (DOPMHUPOBATH OIIBIT.

CrnenmnajibHble JUYHOCTHbIE Pe3YJabTAThI:

o CIOCOOHOCTh K OCMBICIICHHIO U U depeHanuy KapTHHBI MUPa, €€ BPEMEHHO-
IPOCTPAHCTBEHHON OpraHU3ally;

° HYMOLMOHAIBHO-LIEHHOCTHOE OTHOLIEHUE K OKPYXKAIOLIEH cpeie, HE0OX0IUMOCTH
€€ COXPAHEHUs U PallMOHATIBHOI'O HCIIOJIb30BaHUS;

° yMeHue (HOpMHUPOBATh ICTETHUECKHE UYBCTBA, BIECUATICHHS OT BOCHPHUSATHS
NPEIMETOB U SIBJICHUN OKpYXKAIOILEero MUpa;

° FOTOBHOCTb K OCO3HaHHOMY BBIOOpY JanbHeWmed mnpodeccuoHaIbHOU

TPACKTOPUHU B COOTBETCTBUU C COOCTBEHHBIMU HHTCPECaMU U BO3MOKHOCTSMU.

MertanpeamMeTHbie pe3yJIbTaThI

MertanpeameTnble  pe3yiabTaThl  OCBOGHHMS  IPOrpaMMbl  y4yeOHOro  INpeaMmera
«MareMaTuKa»  XapakTEpHU3YyIOTCS  OBJAJACHHEM  YHUBEPCAIBHBIMH  I103HABATEIbHBIMU
JNEHCTBUSIMH, YHHMBEpPCaJbHbIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU M  YHHMBEpPCAIbHBIMU
PETYJIATUBHBIMU IEHCTBUSMU.

VYHuBepcaibHble MO3HABaTelbHbIE JIEHCTBUS oOecreunBaroT (GOpMUPOBaHHE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB O0ydYaroUIMXcsi (OCBOEHHE METOJOB MO3HAHMS OKPY)KAIOLIEr0 MHUPA;
IPUMEHEHHE JIOTHUECKUX, UCCIIeI0BAaTEIbCKUX Onepaluii, yMeHuit pabortats ¢ nHdopmanuen).

Baszoevie nocuueckue oeticmeusi:

° BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX
00BEKTOB, MOHATUH, OTHOLICHUH MEXIy MOHATHIMU; (GOPMYJIUPOBATH ONPEAEICHUs MMOHITUH;
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 00O0OLIeHUs u
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a,

o BOCIPUHUMATh, (HOPMYJIHPOBATh U IPEOOPA30OBHIBATH CYKACHUS: YTBEPAUTEIbHBIC
U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE M OOIIHE; YCIOBHEIE,
° BBISIBIIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOPEUYUS B

dakTax, MaHHBIX, HAOMIOJACHUAX M YTBEPXKICHHSX; MpeUlaratb KPUTEPUH JUISL BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

° JienaTb  BBIBOABI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AaKI4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
° pa3buparh JOKa3aTelbCTBA MATEMATUYECKUX YTBEpXKICHUH (IpsMble U OT

HpOTI/IBHOFO), IMPOBOAWUTE CaMOCTOATCIBHO HCCIIOKHBIC JOKa3aTCJIbCTBAa MAaTEMAaTHYCCKUX



(baKTOB, BBICTpaMBaTh apTyMEHTAIIMIO, IPHBOJUTH MPUMEPBI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

° BBIOMPATH CIIOCOO pelIeHUs] YIeOHOH 3a/1aun (CpaBHUBATh HECKOJIbKO BaAPHAHTOB
pelieHus, BbIOMpaTh HaubOoJiee TMOAXOMANIMA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPHUEB).

bazosvie uccnedosamenvckue oeticmeusi:

° UCIIOJIB30BaTh BOIPOCHI KaK HCCIENIOBATCIbCKUH HMHCTPYMEHT IIO3HAHUS,
dbopMymTUpoBaTh BOMPOCH], (UKCHPYIOIIHWE MPOTUBOPEUUE, MPOOIEeMy, CaMOCTOSTEIHLHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATh CBOKO MO3HIIHIO,
MHEHHUE;

° MIPOBOJIUTH TI0 CAMOCTOSITEIILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN SKCIIEPHUMEHT,
HEOOJBIIIOE HCCIICIOBAHUE IO YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

° CaMOCTOSITENILHO  (OPMYITUPOBATH OOOOIIEHUST W BBIBOJLI 10 Pe3yjIbTaTaMm
NPOBENEHHOTO  HAONIONEHUS, WCCIEAOBaHMs, OLEHUBATh JOCTOBEPHOCTh  MOJYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

° NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpollecca, a TakKe BBIJIBHUIaTh
MIPEJIITOJIOKECHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Paboma ¢ ungopmayuei:

° BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTH  HMH(OpMAanuu, IaHHBIX,
HEOOXOUMBIX JIJISl pelIeHHUs 3a/1a4H;

° BbIOMpaTh,  AHAIW3UPOBATb, CUCTEMATHU3UPOBaTbL U  HHTEPIPETUPOBATH
MH(}OPMAILIMIO Pa3INYHBIX BUIOB U (HOPM MpEICTaBICHHUS;

° BBIOMpATh (OpPMY TpeAcTaBIeHUsT MHPOPMAIMN U WILIIOCTPUPOBATH pelIacMble
3aJa4M CXeMaMH, JuarpaMMaMu, HHOU rpadukoii u MX KOMOMHALIUSMY,

° OLICHMBATh HaJAEKHOCTh UH(POPMALIUU 110 KPUTEPHSIM, MIPEITIOKEHHBIM yUUTEIEM

WK COPMYIIHPOBAHHBIM CAMOCTOSITENIEHO

VYHUBepcallbHbIe KOMMYHMKATHBHBIE JICHCTBHUS 00ecCreunBaOT Cc(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YUYaIOIIMXCSI.

Obuwenue:

° BOCIIPUHUMATh U (OPMYITUPOBATh CYXJEHUS B COOTBETCTBUHM C YCIOBHSIMU M
HenssMu  OOMICHHUS; SCHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHHS] B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS IO XOJy peILIeHUs 3aJayd, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

° B XOA€ OOCYXJEHHUs 337aBaTh BOINPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, penraeMoil 3aJayd, BBICKA3bIBAaTh WJEH, HAICICHHBIE Ha TIOWCK pEIICHUS;
COIOCTABJIATh CBOM CYXJAEHHUS C CYXIECHUSAMH JPYTHX YYaCTHHMKOB JAMaNora, oOHapyXHUBaTh
pa3u4re W CXOJCTBO TMO3MIHK; B KOPPEKTHOH (opme (opMynHpoBaTh pa3HOTIACHS, CBOU
BO3PAXKEHHUS;

° NPECTaBIATh PE3yJAbTaThl PEIICHHS 3ala4d, JKCIIEPHMEHTa, HWCCIICIOBaHUS,
IPOEKTa; CAMOCTOSITEIbHO BHIOMpaTh (pOpMaT BBICTYIJICHHS C Y4ETOM 3a7ay NpPE3CHTAlMHU U
0COOEHHOCTEHN ayAUTOPHH.

COTPY/IHUYECTBO:

° MOHMMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIYaIbHOM
paboThl MpH pEUIeHWH Y4eOHBIX MaTeMaTHYeCKUX 3a/ady; NPUHUMATh IeJIb COBMECTHOU
NeSITeTbHOCTH, TIAHWPOBATh OPTaHU3aI[MI0 COBMECTHOW paloThHI, pacrlpenessTh BUABI padoT,
JIOTOBapHUBaThCs, 00CYXKIaTh HpOIECC M Pe3yibTaT paboThl; 006001aTh MHEHHMS HECKOJIBKUX
b1 {001 (7 K

° y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0OCYXIeHHsS, OOMEH MHEHHSIMH,
MO3rOBBIE IITYPMBI U JP.); BBIIOIHATE CBOIO YacTh pabOThl M1 KOOPIAUHUPOBATH CBOM JICHCTBUS C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OIICHMBAaTh KAadyeCTBO CBOETO BKJaJa B OOMIMH NPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.
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VYHuBepcallbHbIE peryJsiTHBHbIE JeicTBUS 00ecreunBaoT (OPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

L CaMOCTOSITENIbHO COCTaBJIATH IUIAH, AJITOPUTM pEIICHUs 3aJa4M (WIM €ro 4acTb),
BbIOMpATh CIOCOO pelIeHus ¢ y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBAaTh W KOPPEKTHPOBATh BApHAHTHI pEIIEHUH C y4ETOM HOBON HH(OpMaLuu
CaMOKOHTPOJIb!

° BJIAJETh CIOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca M pe3yibraTa
pelIeHUs] MaTEMaTUYECKO 3a/1a4u;
° IPEIBUIETh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTb IIpH PELICHUM 3aJauH,

BHOCUTh KOPPEKTUBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAMJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

o OLICHMBATh COOTBETCTBHE peE3yJIbTaTa JICATEIbHOCTH IIOCTABICHHOM LENH H
YCIIOBUSIM, OOBSICHSTH NMPUYMHBI JOCTUXKEHHUS WM HEIOCTUKEHUS 1LIeJM, HAaXOJIUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CrnennanbHble MeTanpeIMeTHbIE Pe3yJbTaThl:

° UCIIOJIb30BaTh COXPAHHBIE AHAIMU3ATOPbl B PA3JIMUHBIX BHJAX JACSITEIBHOCTU
(yaeOHO-TI03HaBaTENFHON, OPUEHTHPOBOYHOM, TPYI0BOK);

° NPUMEHSTh COBPEMEHHBIE CpPEICTBA KOMMYHHUKAUM M TU(MIOTEXHUUYECKUE
CpEnCTBa;

° OCYIIECTBIISITh MPOCTPAHCTBEHHYIO M COLMAIbHO-OBITOBYIO OPHEHTHUPOBKY,
00J1a1aTh MOOMIILHOCTBIO;

° NPUMEHSTh MpUEMbl 0TOOpa M CHCTEMaTH3allid MaTepuala Ha OMpPENeICHHYIO
TEMY;

° BECTH CAMOCTOSTEIbHBIN MOUCK HHPOPMAIIHH;

° peoOpa3oBbIBaTh, COXPaHATh W NepenaBaTh HH(GOPMALNIO, IOIYYEHHYIO B
pe3ynbTaTe YTEHUS WK ayIMPOBAHUS;

° NPUHUMAThH Y4acCTHE B pEYEBOM OOLIECHHUH, COOI0asi HOPMBbI PEUEBOT0 ITHUKETA;

° a/IeKBaTHO HCIOJIb30BAaTh )KECThl, MUMHUKY B ITPOLIECCE PEYEBOIO OOIIECHUS;

° OCYIIECTBIISITh PEUEBOM CAMOKOHTPOJb B IMPOIECCE YUCOHOU ACATEIHHOCTH U B
MOBCEHEBHON KOMMYHUKAIINH;

° OLICHUBATh CBOIO PEUb C TOUKHU 3PEHUSI €€ COJIEPIKaHNUs, I3bIKOBOTO 0(hOPMIICHHUS;

° MJIAHUPOBATh, KOHTPOJIMPOBATH U OLIEHWBATh Y4eOHBIE ACHCTBUS B COOTBETCTBUU

C TTOCTABJICHHOM 33/1a4ei U YCIOBUSIMU €€ peau3aliu.

PABOYAS ITPOTPAMMA 11O YYEBHOMY KYPCY «cMATEMATUKA»
Conep:xanue yueOHoro kypca «MaremaTuka»
5 kiace

HarypaabHble ync/ia M HYJIb.

Harypanbnoe uncno. Psan vatypaneHbix uncen. Yucio 0. M3o00pakeHne HaTypalbHBIX
qrceNl TOYKaMU Ha KOOPIWHATHOW (YHCIOBOM) MPSMOIA.

[To3unmonHas cucrema cumcieHusd. Pumckas Hymepanusi Kak NpUMep HENO3UIIMOHHOMN
CHCTEMBI CUMCIICHUS. JlecaTUUHas cucTemMa CUMCIICHUS.

CpaBHEHHE HaTypadbHBIX YHCEN, CpaBHEHUE HATYPaJTbHBIX 4ucen ¢ HylIéM. CrocoOsI
cpaBHeHUd. OKpyTJIeHHE HATYPaJIbHBIX YHCEIL.

CroxeHne HaTypaJbHBIX 4YHCEN; CBOMCTBO HYJS MpPHU CJIOKEHUU. BpluMTaHue Kak
neiicTBre, 00paTHOE CIOKEHHIO. Y MHOKCHHE HATYpaJIbHBIX YHCEI; CBOMCTBA HYNSI U €IMHUIIBI
pu yMHOXKeHHHU. JleneHne Kak ieiicTBre, 00paTHOEe yMHOKEeHHI0. KOMITOHEHTHI IeHCTBUM, CBSA3b
mexxny HumH. [IpoBepka pesynbTata apupmermdeckoro naedctBus. IlepemectuTenbHOe U
coueTaTeNIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHHUS, paclpelesuTeNbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB /Ui 0003HAYEHHs] HEM3BECTHOI'O KOMIIOHEHTAa M 3allMCU CBOWCTB
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apu(MeTUUECKHUX JICHCTBUM.

JlenuTenu u KpaTHbIE YKCIIa, Pa3JIoKEHUE Ha MHOXKUTENU. [IpocTeie 1 cocTaBHbIE Ynca.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenp ¢ HaTypaJlbHBIM IIOKa3aTelIeM. 3allCh YUCIa B BUIE CYMMBI pa3psIHBIX
CJIaracMsIX.

UucnoBoe BplpakeHUE. BBIUKMCICEHHE 3HAYEHUM YMCIIOBBIX BBIPDAKECHUH; IOPAIOK
BBINIOJHEHUS  AciicTBui. Mcrmonp3oBaHue Ipu  BBIYMCICHUSAX  IIEPEMECTUTEIBHOIO U
COUYETATEJIbHOI0 CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpelelIUTEIbHOI0 CBOMCTBA
YMHOXEHHUS.

Apodu.

IIpencraBnenue o qpodu Kak croco0e 3arnucu 4acTd BenMurHbl. OOBIKHOBEHHBIE JPOOU.
[IpaBuibHbBIE U HETIPaBUIbHBIE ApoOu. CMemanHas qpo0k; MpeacTaBIeHHe CMEIIaHHON JpoOu B
BUJC HENpPaBUIbHON JApoOM M BbIIENEHHE ILEJONH 4YacTH YMClIa U3 HENpPaBWIBHOM JpoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOM MpsiMoii. OCHOBHOE CBOMCTBO JipoOu. CokpaileHue
npooeit. [IpuBenenue qpodu Kk HOBoMy 3HameHaTen0. CpaBHEHUE IpOOEH.

CrnoxeHue W BBIYMTAHHE ApOOei. YMHOKEHHE U JeJeHue IpoOei; B3anMHO-OOpaTHbIC
npodu. HaxoxaeHue yacTu 1esIoro U 1eIoro o ero yacTu.

Hecsitmunas 3amuch npobeit. [IpeacraBnenue AecsITHYHON ApoOu B BUIE OOBIKHOBEHHOM.
N300pakeHne OeCITUYHBIX JIpoOel TOuKaMu Ha 4YuclIoBOM HpsAMoil. CpaBHEHHE IECATUYHBIX
IpOOeii.

Apudmernueckue 1elcTBUS € JECATUYHBIMU Apo0siMu. OKpyTiieHne JecATUYHbIX IpOOeH.

Pemenne TekcTOBBIX 3a1a4.

Pemienue TekcToBBIX 3ahay apudmMeTHdeckuM crocoboM. Pemnienne jmormueckux 3ajau.
Pemenue 3amauy nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcrnosbp3oBaHue MpH pelIeHrud 3aiad
TaOJIMI U CXEM.

Pemenue 3anay, conepkaniux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIMUUHBL: CKOPOCTh, BPEMS,
paccTosiHUe; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHus: Macchl, 00bEMa, LIEHBI;
paccTosiHUA, BpEMEHH, CKOPOCTH. CBsA3b MEXKAY €AMHUIIAMU U3MEPEHUS KaXK10M BETNYHHBI.

Perienne 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUAE TAOJIUI, CTOIOYATHIX JUArpaMM.

Harusiainas reomerpus.

Harnsnaeie npeacrasnenus o purypax Ha IIIOCKOCTH: TOUYKa, IpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. YToia. IIpsamoii, ocTpslid, Tymol U pa3BEPHYTHIN
YTJIBL.

JUlnHa OTpe3Ka, METpUYECKHE EAVHMIBI JUIMHBL. JIMHA JIOMaHOW, IEepUMETP
MHOTOYrojbHUKa. MI3MepeHne n nocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA.

Harnsinaelie npencraBienns o purypax Ha MioCKOCTU: MHOTOYTOJIbHHK; MPSMOYTOJIbHHUK,
KBaJIpaT; TPEYroJbHUK, O PaBEHCTBE (PUTYP.

N306pakenue ¢puryp, B TOM 4ucie Ha kietdatoi 6ymare. [Toctpoenue koHpurypauuit u3
yacTel NmpsAMoM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KiieTdaroil Oymare. Mcnonp3oBanue cBONCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHKA, KBAApaTa.

[Tnouianp npsAMOYTrobHUKA 1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM 4ucie Guryp, n300pakEHHBIX Ha KileT4aTol Oymare. EAMHUIIBI H3MEpEeHNUs TUIOIIA/IH.

Harnsguele npencrtaBieHus O  IPOCTPAHCTBEHHBIX — (UIYypax: MPSAMOYTOJIbHBIN
napajjenenunen, KyO0, MHOrOrpaHHHKH. F300pakeHue NPOCTEUHIIMX MHOTOIPAaHHHUKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojeiel MHOTOrpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U Ap.).

O0BEM PSIMOYTOIBLHOTO TIapayUiesenuneaa, kyoa. Equauiier msmepenus: oonéma.

6 Ki1acc

HarypajbHble ynciia.
Apudmernueckue AEHCTBUS C MHOTO3HAYHBIMU HATYpaJbHBIMH 4HCIaMU. YuUCIOBBIE
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BBIpQXECHUS, TOPSAOK JEHCTBUM, UCMHOJIb30BaHNE CKOOOK. Vcmonb30BaHME MPH BBIYHUCICHHSIX
NIEPEMECTUTEIIBHOTO U COYETATEIbHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PACIIPEAEITUTEIILHOTO
CBOMCTBA YMHOXEHUS. OKpyrieHue HaTypaibHbIX YUCEN.

JlenmuTenu W KpaTHbIC 4YHCIA; HAMOONBIIWMK OOMIMIA NenuTelh M HauMEHbIIee oOIee
KpatHoe. J[enuMOoCTh CyMMBI U TpoU3BeeHUs. [lenenne ¢ 0CTaTKOM.

Apodu.

OObIkHOBEHHAas1 poOb, OCHOBHOE CBOMCTBO JIpoOu, cokpaieHue apodeil. CpaBHeHUE U
yrnopsaounuBanue npoodeid. Pemenue 3agau Ha HAXOXKICHHWE YAcTH OT LIEJOTO U LIEJIOTro MO €ro
yactu. [[poGHOe umcino kak pe3ynabTaT AeneHus. IlpencraBneHue necsATUYHON NpoOU B BHUJE
OOBIKHOBEHHOM JApOoOM ¥ BO3MOXKHOCTH IPEJCTaBICHUS OOBIKHOBEHHOH JpoOM B BHUjE
necsaTHUHOM. JlecaTuunble Apodu U MeTpuueckas cuctema mep. ApudmeTHieckue IeHCTBUS U
YHCIIOBbIC BEIPAXKEHUS C OOBIKHOBEHHBIMH H JICCATUYHBIMU JPOOSMHU.

Otnomenue. [leneHue B gaHHOM OTHOmIeHWH. Macmrad, nporopous. [IpumeneHue
IIPONOPLMI IIPU PELICHUY 3a]1a4.

[lonsTre npoueHTa. Beiuncinenue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€ TIPOLIEHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU JpoOsimu. PelieHue 3amad Ha npoueHThl. BwipakeHue
OTHOILLIEHHUS BEJIMYMH B MIPOLICHTAX.

[TonoxxurenbHble U OTPULIATEIbHBIC YHCTIA

[lonoxurenpHble u  oTpuLaTenbHble yucna. Llenpie uwncna. Moayns  yucna,
reoMeTpuuecKas HHTepIpeTanus Moayss yrcia. M3o0paxeHue yncen Ha KOOPJAUHATHOM MPSIMOM.
Yucnossle npoMexyTku. CpaBHeHUE Yrcen. ApupMeTHUeCKUe IeHCTBUS C TOJI0XKUTEIbHBIMU U
OTPULATENIbHBIMU YUCIIAMHU.

[IpsiMoyronbHas cucTeMa KOOpJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha IJIOCKOCTH,
abcrucca u opauHara. [loctpoenne Touek U GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

bykBeHHbIE BbIpajKeHHSI.

[Ipumenenue OykB AJIs 3aIMCU MaTeMaTHYECKUX BbIpaKEHUH U npeioxkeHnil. CBoiicTBa
apupMeTHuecKux JAeHCTBUNA. ByKkBeHHBIE BBIpaKEHHsS M UYUCIIOBBIE IMOJCTAHOBKU. ByKkBeHHBIE
pPaBEHCTBA, HaXO0XK/IEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmysbl; (GopMyisl NepumeTpa u
IUTIOINAAM MPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napasenenunesa u Kkyoa.

Peienne TekcToBBIX 3a1a4.

Pemienue TekcTOBBIX 3ahay apu(MeTHUecKUM crocoboM. Pemienue mormueckux 3ajad.
Pemenue 3a1au nepe6opoM Bcex BOSMOMXKHBIX BAPUAHTOB.

Pemenue 3ana4, cogepkaniux 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIMYHUHBL: CKOPOCTh, BPEMS,
paccTosiHue; L€Ha, KOJIMYECTBO, CTOMMOCTb; MPOM3BOAUTEIBHOCTb, BpeMs, O0BEM pabOTHI.
EnvHMIBI M3MepeHHs: Macchl, CTOMMOCTH; PAacCTOSHUSA, BPEMEHH, CKOPOCTH. CBA3b MeEXny
€AMHMIIAMU U3MEPEHUS KaX/101 BEJINYNHBI.

Pemenne 3anmay, CBA3aHHBIX C OTHOLIEHMEM, IPONOPLUUOHAIBHOCTBIO BEIUYMH,
MPOLIEHTaMH; pElIeHHe OCHOBHBIX 33J1a4 Ha ApoOU U TPOIEHTHI.

OreHka M IpUKKIKA, OKpyTieHue pe3ynbrata. CocraBieHne OYKBEHHBIX BBIPAXKEHUH IO
YCIIOBHIO 33]1a4H.

[IpencraBneHue NaHHBIX C MOMOIIBIO TaOmull W auarpamMm. CrtonOuarble JuUarpamMbl:
YTeHHE U OCTpoeHue. YTeHNe KpyroBbIX AUarpamm.

Harusiainast reomerpus.

Harnsnaeie npeacrasnenus o purypax Ha IIIOCKOCTH: TOUKa, IpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacronokeHue ABYX MPSMBIX Ha IJIOCKOCTH, TMapalljiesibHbIE TPSMBIE,
NEPIEHIUKYIIApHbIE MpsiMble. M3MepeHue paccTOSIHMM: MEXIy ABYMs TOYKaMHU, OT TOYKH /0
NpsIMOM; JUITMHA MapuIpyTa Ha KBaJIpaTHOU CETKe.

N3mepenne U mOCTpOEHUE YITIOB C IOMOIIBIO TPAaHCHOPTUPA. BUIBI TPEyroJbHUKOB:
OCTPOYTOJIbHBIM, TPSAMOYTOJBHBIM, TYINOYTOJIbHBIA, pPaBHOOCAPEHHBIA, PAaBHOCTOPOHHUM.
YeTsIpEXYrobHUK, IPUMEPBI YETBIPEXYTOJILHUKOB. [IpsAMOYroiabHUK, KBagpaT: UCIOIb30BAHUE
CBOMCTB CTOpPOH, YIJIOB, AuaroHajnei. M3o0paxenne reoMeTpuiyeckux (GUTyp Ha HEIIMHOBAHHOU
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OyMmare c HCMOJIb30BaHUEM LMPKYIs, JTUHEHKU, yrojlbHUKA, TpaHcmoptupa. lloctpoenus Ha
KJIeTyaTou Oymare.

[Tepumerp MmHOrOyroMbHUKA. [ToHATHE TUIOMIAU GUTYPBI; €AUHULBI U3MEPEHUS ITIOIIAIH.
[TpubnmxEHHOE N3MEpEHHe TTOMAAN (pUryp, B TOM YMCIIE HAa KBAApaTHOI ceTke. [Ipubmmkénnoe
U3MEepEeHHe JUTMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra.

Cummerpusi: LEHTpanbHasi, oOceBas M  3epkaibHas cummerpuu. lloctpoenue
CUMMETPUYHBIX QUTYP.

Harnsinaeie mpenctaBieHUs O TPOCTPAHCTBEHHBIX (urypax: mnapaienenunesn, Kyo,
npu3Ma, nmupaMujaa, KoHyc, HWIHHIP, map u chepa. M3o0pakeHrne mpoCcTpaHCTBEHHBIX (uryp.
[Ipumepsl  pa3BEPTOK MHOTOTPAHHMKOB, LWIMHApa M KoHyca. Co3gaHue Mopenein
MIPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MPOBOJIOKH, TUIACTHIIMHA U JP. ).

[MonsTne 00BEMa; eauHHMIBI uU3MepeHUss o00béMa. OO0BEM  MPAMOYTOIBHOTO
napajuienenumnena, kyoa.

IInanupyemMsble npeaMeTHbIE Pe3y/IbTAaThl 0CBOEHHs Y4eOHOro kypca «MaTteMaTukay»

S knace

Yucna ¥ BBIYUCICHUS:

° NOHMMATh U MPABUJIBHO YNOTPEONSATh TEPMHHBI, CBS3aHHbIE C HaTypalbHbIMU
YHCIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMU;

° CpPaBHUBATh U YNOPSAOYMBATH HATYpPAJIbHBIE YMCJIA, CPABHUBATh B MPOCTEUIINX
cilydasix OOBIKHOBEHHBIE IpOOH, AeCATUYHbIE Apo0H;

° COOTHOCHUTb TOUYKY Ha KOOPJIMHATHON (YMCIIOBOI) IPSIMOM C COOTBETCTBYIOILIUM €1
YHCIOM M N300pakaTh HaTypallbHbIE YMCIIa TOYKAMHU Ha KOOPIMHATHOM (UMCIIOBOM) MPSMOH;

° BBIMIOJIHATh ~ apu(METHUYECKHE JHCTBUA C HATYpaJbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMH JIpOOSIMU B IIPOCTEHIIINX CIYyYasiX;

° BBIIIOJIHATH MIPOBEPKY, IPUKUIKY PE3yJIbTaTa BEIYUCICHH;

° OKpPYIJIATh HATypajabHBIC YUCIIA.

Pemrenue TeEKCTOBBIX 3a7a4:

° pemiaTb TEKCTOBBIE 3a/Ja4d apU(PMETHYECKUM CHOCOOOM U C TOMOIUIBbIO
OpraHM30BaHHOI'0 KOHEYHOTO epedopa BceX BO3MOKHbBIX BAPUAHTOB;

° peuars 3aa4u, COAEpKAIIUE 3aBUCUMOCTH, CBS3bIBAOILNAE BEJIMYUHBL: CKOPOCTb,
BpeMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTB;

° UCIOJIb30BaTh KpaTKHe 3alMCH, CXEMbl, TaOJaHIbl, 0003HAYEHUsI MpPU pEIICHUH
3a/1a4;

° MIOJIB30BAaTbCAd OCHOBHBIMU €IWHULIAMHM M3MEPEHUs: LI€HBbI, MACCHI; PaCCTOSHUA,
BPEMEHH, CKOPOCTH; BBIPAXaTh OJTHHU €IMHULIBI BEJIMYUHBI YEPE3 IPYTHUE;

° U3BJIEKaTh, AaHAJIM3UPOBATh, OLEHMBATh WH(OpPMAIMIO, MPEJCTABICHHYIO B

Tabnuie, Ha CTOJOYATOW JauarpaMme, HWHTEPIPETHPOBATH IMPEACTABJICHHBIC JIaHHBIC,
WCIIOJIb30BAaTh JIAHHBIE MPU PELLICHUH 3a]1a4.

Harnsannas reomerpus:

° MI0JIb30BaThCSl FEOMETPUUECKUMHU MOHATUAMU: TOUKA, IPSAMAst, OTPE30K, JIyY, YroJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

° OPUBOJUTH TPHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMHX (Gopmy
M3y4YEHHBIX TEOMETPUUECKHUX (DUTYP;

° HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKO C YIJIaMH: BEpIIWHA, CTOPOHA; C
MHOTOYTOJIBHUKAMH: yToJI, BEpIIMHA, CTOPOHA, JUArOHANb; C OKPYXHOCTBIO: paguyc, TUaMeTp,
LIEHTD;

° n300pakaTh U3y4E€HHBIE T€OMETPHUECKUE (PUTYPHI HA HETMHOBAHHOM 1 KJIETYATON
OyMare ¢ OMOIIBIO ITUPKYJIIS ¥ TUHEHKU;

° HaxOJWUTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C ITOMOMIBIO
JIMHEVKH, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO Pajauyca;

° HCIIOJIB30BaTh CBOWCTBA CTOPOH M YIVIOB NPSAMOYTOJbHUKA, KBajapaTa I HX
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IMOCTPOCHUS, BBIYMCIICHUA IIJIOIIAaAN U IIEPpUMETPA;

° BBIUUCIIAATH TNEPUMETP U IUIOMIAAbL KBajpaTa, MPsSMOYrojbHHUKA, (QUryp,
COCTaBJICHHBIX M3 IIPSIMOYTOJIBHUKOB, B TOM 4HCIIEe QUTyp, H300pakEHHBIX HA KJIETYAaTON Oymare;

[ MOJIb30BaThbCsd OCHOBHBIMHU MCTPUYCCKMMHU CAWMHULIAMHU H3MCPCHUA OJIMHBI,
IUIOIIA/IN; BBIPAXKATh OJTHH CIMHUIIBI BEINYUHBI Yepe3 IPyTrHe;

° pacro3HaBaTh HapajuieNenunesn, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, K3MEPEHNS; HAXOUTh U3MEPEHHS Tapajlieenuneia, Kyoa;

° BBIUUCIATE 00BEM KyOa, mapajuleNienuneza MO 3aJaHHBIM H3MEPEHUsIM,
0JIb30BaThCS CAMHHULIAMU H3MEPEHUs 00bEMA;

° peuiath HECIOXHBIC 3aJaud Ha W3MEPCHHE T'€OMETPUYCCKUX BEIHYUH B

MPAKTUYCCKUX CUTYyalUusX.

6 xiacc
Uucna 1 BBIYUCIICHUS:
° 3HaTh U IIOHUMAaTh TEPMHUHBI, CBA3aHHbIE C pa3IMYHBIMU BUAAMH 4YHCEI U
croco0amMu MX 3alHCH, TEPEXOIUTH (€CIH TO BO3MOXKHO) OT OJHOM ()OPMBI 3alHMCH YUCIA K

Apyrou;

° CpaBHMBAaTb W YNOPSAOYMBATh LIEJIbIE 4YMCIA, OOBIKHOBEHHBIE U JECSITUYHBIC
NpoOu, CpaBHUBAThH YHUCJIA OJJTHOTO U Pa3HBIX 3HAKOB;
° BBINOJIHATH, COYETAst yCTHBIC M MUCHbMEHHBIC IPUEMBI, apH(PMETHICCKUE ICHCTBHS

C HaTypalbHBIMH M IIENILIMH YHCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMU JIPOOSMHU,
MOJIOKUTEIBHBIMHU M OTPHUIIATEIIbHBIMUA YUCIIAMHU;

° BBIUMCIISATh 3HAYCHHS] YHUCIIOBBIX BBIPAXKCHHI, BBITONHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BHIYMCIICHH; BHITIOJIHITH TPEOOpa30BaHUsI YMCIOBBIX BRIPAXKEHUH Ha OCHOBE CBOMCTB
apupMETUYECKHUX JIECHCTBU;

° COOTHOCHUTbH TOYKY Ha KOOPAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €11 YUCIIOM U
M300paxkaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSAMO, HAXOJUTh MOAYJb YUCIA;

° COOTHOCHUTbH TOYKH B MPSAMOYTOJBHOW CUCTEME KOOPJIUHAT C KOOPAMHATAMH ATOU
TOYKHU;

° OKPYTJISATH EJbIe YUCIIA U IECATUYHBIE IPpOOU, HAXOAUTh MPUOIMKEHUS YnCeTl.

UucnoBbie U OYKBEHHBIE BBIPAKECHUS:

° MOHUMATh M YHOTPEOJSATh TEPMUHBI, CBSI3AHHBIC C 3aMUCHIO CTEMEHU YHCIA,

HAXOJUTh KBagpaT M KyO YHWCIA, BBIYMCISATH 3HAUEHUS YHCIOBBIX BBIPAKEHUH, COJEpKaIINX
CTEICHH;

® MOJIb30BATHCA IMPU3HAKAMH JCIMMOCTHU, PACKIAAbIBATh HATYPAJIBbHBIC YMCJId Ha
MMPOCTBIC MHOXKUTCIIN,

® IIOJIB30BAaTHCA MaCH_ITa6OM, COCTAaBJIATH IMMPOMOPUUN U OTHOLICHUS

® HCIIOJIB30BaTh 6YKBI)I JUIA 0003HAUYCHHS YHCEI Ipru 3alrcyu MaTEMaTUYCCKHUX

BBIpa)KEHUI, COCTaBIATh OYKBEHHBIE BBIpAKEHUS U (DOPMYJIIbI, HAXOIUTH 3HAYEHUS OYKBEHHBIX
BBIPaXXEHH, OCYIIECTBIISASI HEOOXOIMMBIE MTOICTAHOBKU U MpeoOpa3oBaHus;

° HaXOJUTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemrenue TeEKCTOBBIX 3a7a4:

° peliaTh MHOTOIIATOBBIE TEKCTOBBIE 3314 apu(METHIECKUM CIIOCOO0M;

[ ] pemaTL 3aa4ul, CBs3aHHBIC C OTHOIICHUEM, HpOHOpHI/IOHaHBHOCTLIO BCJIINYHH,
MPOLIEHTaMH; pelIaTh TPU OCHOBHBIE 33/1a4U Ha IPOOH U MPOLICHTHI,

° pemarh 3a1a4u, CoAaepKanue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb,

BpeMs, DPACCTOSHUE, IIEHA, KOJIMYECTBO, CTOMMOCTB; IPOU3BOAUTEILHOCTh, BpeMs, 00BbEMa
paboThl, UCTIONB3Ys apudMeTHUYECKHE NeHCTBUS, OLIEHKY, IPUKUAKY; MOJIb30BAThCA €AMHUIIAMU
U3MEpPEHUS COOTBETCTBYIOIUX BEIUUHH;

° COCTaBJISITh OYKBEHHBIE BHIPAXKEHUS MO YCIIOBHUIO 33]1a4H;

° U3BJeKaTh WHGOpPMAIMIO, TPEACTABICHHYIO B TaOmUIax, Ha JHWHEHHOM,
CTONOYaTOM WM KPYroBOM JAMarpaMMax, HHTEPIPETUPOBATH MPEACTaBICHHbIC JAHHBIE,
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HCII0JIB30BAaTh JAHHBIC ITPU PCHICHUHA 3a1a4;

° NpPEACTaBIATh MH(OPMAIMIO C TOMOUIBIO Ta0JUI, JTUHEWHOW M CTOIO0YATOM
JarpamMmm.

Harnsannas reomerpus:

° IPUBOANUTh IHPUMEPbl OOBEKTOB OKPYXAIOIIEro MHUpa, HMeoLmX (opMmy

U3YYEHHBIX TE€OMETPUYECKHX IUIOCKMX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEpPbl PaBHBIX U
CUMMETPUYHBIX HUryp;

° n300paxkaTh ¢ MOMOILBIO LIUPKYJIs, TMHEUKHU, TPAHCIIOPTHPA HA HETMHOBAHHOM U
KJeTyaToll Oymare H3y4yeHHblE IUIOCKME TIeoMeTpudeckue QUrypsl M KOHQUIypaluH,
CUMMETPHUYHBIC (PUTYPBI;

° I0JIb30BAThCsl T€OMETPUUYECKUMHU TOHSATUSAMHU: PAaBEHCTBO (DUIYp, CUMMETpPHUS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEH: OCb CHMMETPUH, IEHTP CUMMETPUN;
° HAaXOJUTh BEJIMYUHBI YIJIOB M3MEPEHHEM C IOMOLIbI0 TPAHCHOPTHPA, CTPOUTH

YIJIbl 33JaHHOM BEJIMYMHBI, IOJb30BAaThCS IIPU DPEIICHMM 3a1ad TPagyCHOW MEpOH YIJIOB;
pacro3HaBaTh Ha 4YepTEKAX OCTPBIN, NPAMOH, pa3BEPHYTHIN U TYIIOH YIJIBI;

° BBIYUCIIATh JUIMHY JIOMAHOM, IIEpUMETP MHOTOYIOJIbHUKA, I10JIb30BAThCS
€AVHHILIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OJHU €AVMHUIIBI U3MEPEHUS JUIMHBI Yepe3 IPYTHE;

° HaxOJIUTh, UCIOJIb3Ysl YEPTEKHBICE HMHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS
TOYKaMHM, OT TOUKH JI0 NIPSAMOM, JUIMHY ITyTH Ha KBaJIpaTHOU CETKE;

° BBIYUCIIATH TUIOMIAAb (PUTYpP, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB, UCTIOIb30BaTh
pa3OueHue Ha HpPSIMOYIOJbHHUKM, Ha paBHbIE (DUIYPBI, JAOCTpaUBaHHUE [0 HPSIMOYIOJIBHUKA;
IIOJIB30BaTbCd OCHOBHBIMM E€IUMHULAMH HW3MEPEHMs IUIOIIAJAN; BBIPAXXAaThb OJHU €IWHHIIBI
W3MEpEHUS TUIOIALU Yepe3 APYTHE;

° pacro3HaBaTh HAa MOJEISIX W HW300paKEHHMSIX MUPaMUAY, KOHYC, LHIHHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHHUE, Pa3BEPTKA;

° n300paxkaTh Ha KJIeT4aToOM Oymare npsMOYTroJbHBIN Mapaljiesenumnesn;

° BBIYUCIIATE O0BEM NPSIMOYTOJILHOTO Mapajulesienumnena, Kyba, IOJIb30BaThCs
OCHOBHBIMH €AMHUIIAMHU U3MCPCHUSA 06’BéMa; BBIPpAXXaTb OAHU €AUHUIIBI U3SMCPCHUA 00BEéMa qcpes
ApPYTHE,

[ peiiaTb HECIOXHBIC 3aJa4rd Ha HaXO0XIACHHUC TICOMCTPHUYCCKUX BCIWYUH B

MPAKTUYCCKUX CUTYyaAlUAX.

CrnenmnanbHble pe3yabTaThl:

° BJIAJICHUE 3PUTEIIbHO-0CA3ATENbHBIM CIIOCOOOM OOCIE0BaHUsI M BOCHPHUSATHUS
I[BETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIbIX) pelbe(HbIX U300paKeHUH MPEeIMETOB, KOHTYPHBIX
M300paXKeHU reOMeTpUUECKUX QUTyp U T.II.

° YMEHHUE BBINOJHATh NPU MOMOIIM YEPTEKHBIX MHCTPYMEHTOB I'€OMETPHUYECKUE
MOCTPOEHHUS, TOCTPOEHKE TpaduKOB QYHKIUH, TUarpaMm M T.I1.

° YMEHHUE YUTaTh IIBETHbIE (MM KOHTPACTHBIE, YepHO-0enble) penbedHble rpaduKu
ANIeMEHTapHBIX (YHKIIUNA Ha KOOPJAUMHATHON TIJIOCKOCTH.

° BJIaJICHHE IPAaBUJIAMHU 3aITUCH MaTeMaTHYECKUX (pOpMys M CHIeIMaIbHBIX 3HAKOB.

° BJIaJICHUE IPUEMaMH ITPeoOpa30BaHUsI MATEMATHUECKUX BhIPAKECHUH.
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TEMATHYECKOE INTAHUPOBAHMUE 110 YYHEBHOMY KYPCY «MATEMATHKA»

5 kaace
(5 yacoB B Hene10, Beero 170 yacoB)

Ha3zBanue

pasnena

(TeMbI) OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4AO M XCS

Kypca (4uciio
4acoB)
Harypanbnbie Harypanbnoe uucno. Psn watypansubix umcen. Yucno 0. YUTaTh, CPABHUBATH U YIOPSAI0UYUBATH HATypaIbHbIC YMCIA;

qucilia W HYIb.

(43 4.)

N300paxeHne HaTypaJlbHBIX 4YHMCET TOYKAMH HA KOOPIWHATHOM
(4ucoBOI) MPSAMOIA.

[To3unmonHas cuctema cunciaeHusi. PUMckas Hymepauus Kak
MpUMEpP HEMO3UIMOHHOM CHUCTEeMbl cuuclieHus. JlecaTnunas
CHCTEMAa CUUCIICHUS.

CpaBHeHHE HaATypaJbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX
yrcen ¢ HynéM. CrocoObl cpaBHeHUs. OKpyrieHHe HaTypallbHbBIX
YUCe.

CnoxxeHue HaTypaldbHBIX 4YHCEJN; CBONCTBO HYyJs [MpHU
ClIOXKEeHUH. BpluMTaHune Kak JeicTBHE, OOpaTHOE CIOXKEHHIO.
YMHOXk€eHHE HaTypaldbHBbIX YMCEN;, CBOWCTBA HYJSI U €IUHULBI U
yMHOXXEeHHH. JleleHne Kak JeicTBHe, OOpaTHOE YMHOXEHHUIO.
KoMmnoHeHTh! 1elicTBHi, CBSI3b MeX Ay HUMU. [IpoBepka pe3ynbprara
apudMeTnuecKoro nerucTBus. [lepeMecTUTeIbHOE U COUYETATEIbHOE
CBOICTBa (3aKOHBI) CIIOKEHUS U YMHOXEHHS, pacIpeaeIuTeIbHOe
CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanne OykB [uisi 00O3HA4YEHHS HEU3BECTHOTO
KOMIIOHEHTA U 3aIIMCH CBOMCTB apu(PMEeTHUYECKUX NEHCTBUI.

Jenurenn m KpaTHbIE YMCla, PA3JIOKEHHE HAa MHOKHUTEIM.
[IpocTeie u coctaBHble yncna. [Ipu3Haku genumoctu Ha 2, 5, 10, 3,
9. JleneHHnE C OCTATKOM.

CreneHb ¢ HaTypAJIbHBIM MTOKA3aTeJIeM. 3alUCh YKCIia B BUJIE
CYMMBI Pa3psIIHBIX CJIaracMbIX.

UucnoBoe BbIpakeHHE. BplunciieHWE 3HAYEHUN YHUCITOBBIX
BBIPAKEHHUI; OPSIIOK BBINIOJIHEHUS AeiCcTBUM. Vcnionp30BaHue pu

U300paxaTbh KOOPJUHATHYIO PSAMYIO, COOTHOCUTH TOUKY Ha|
KOOPJIMHATHOM (YMCIIOBOM ) IPSIMOM ¢ COOTBETCTBYIOIINM €M
YHCIIOM; M300pa)kaTh HATypajbHbIE 4YHMCIAa TOYKAMH Ha
KOOpPAMHATHOH (YUCIIOBOM) IPSIMON, HAXOAUTh KOOPAHHATB]
TOYKHU;

WCCJIeIOBAaTh CBOWCTBA HATypalibHOTO psifa, yucen 0 u 1
IIPU CIIOKEHUU U YMHOXKEHUU;

UCITIOJIB30BAaTh IIPAaBUJIO OKPYTJICHUS HATYPAJIBHBIX YHACEIT;
BBIMOJHATH apu(PMETHUECKUE IEUCTBUS C HATYpalbHBIMU
YHCJIaMH, BBIYMCIIATh 3HAUEHUS YHCIIOBBIX BBIPAKEHUH CO
ckoOkaMu u 0e3 CKOOOK;

3anMchbiBaTh NPOU3BEIEHHWE B BHJE CTENEHH, YWUTaTh
CTENIEHH, MCIONb30BaTh TEPMHUHOJIOTHIO (OCHOBAHHUE,
MI0Ka3aTesb), BBIUUCIATH 3HAUEHUS CTENEHEH;

BBINOJHATh NPUKUIKY W OLEHKY 3HAUYEHUH YHCIOBBIX
BBIpAKEHUH, ITpe/yiaraTh U IPUMEHATh NMPUEMBI TIPOBEPKU
BBIYMCIICHUI;

HCIIONB30BAaTh IIPU BBIYHUCICHUAX IIEPEMECTUTEIBHOE U
COUETATEIbHOE CBOMCTBA CIIO)KEHHS M  yYMHOXEHHUS,
pacrpenenuTeabHoe CBOMCTBO YMHOXEHHS;
(dbopMyaMpoBaTh U MPUMEHATH MpaBUiIa MpeoOpa3oBaHuUs
YHCIIOBBIX BbIpaXKEHU N Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUI.

MMOHUMATh U NMPABUIBHO YIOTPEOISITh TEPMUHBI, CBI3aHHBIE
C HATypaJbHBIMHU YHCIIAMU;




BBIUMCJICHUSIX IE€PEMECTUTEIBLHOTO M COYETATEIBbHOIO CBOMCTB
(3aKOHOB) CIIO’KEHUS U YMHOXKEHHUS, paCIIPEICIUTEIHLHOIO CBOMCTBA
YMHOKEHHS.

® 1CCJIC/IOBAaTh YHUCIIOBBIE 3aKOHOMEPHOCTH, BBIIIBUTaTh U
000CHOBBIBATh THUIIOTE3bI, POPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO HCCIICTOBAHUS;

e (hopMyIHpOBATh OINPENEICHUSI JCIUTENs] W KPaTHOTO,
Ha3pIBaTh JACIUTEIIM W KpaTHBIE YHCIA; PAClO3HABATh
NpOCTBIE W COCTaBHbIE 4ucia, (opMymupoBaTh U
MPUMEHATHh MPU3HAKK JeauMocTH Ha 2, 3, 5, 9, 10;
NPUMEHSTh aJTOPUTM pa3jOXKCHUs 4YKCIa Ha IPOCTHIC
MHOXKHUTEJIH; HaXOJIUTh OCTATKU OT JICJICHHUS W HEMOIHOE
4acTHOE;

® pacrio3HaBaTh HMCTUHHBIC W JIOXKHBIC BBICKA3bIBAaHUS O
HATypalIbHBIX  YHCJIAX, [OPHUBOAWTH  TPUMEPBI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHHS
BBICKA3bIBAaHHI O CBOMCTBAX HATYpAJIbHBIX YUCEI;

® KOHCTPYHUPOBAaTh MaTeMATHYECKHE TPEUIOKCHHS  C
TIOMOIIBIO CBSI30K «HY», KUJIM», «ECJH. .., TO...).

Hpobu. (79 4.)

[IpencraBnerre o apoOM Kak CcrHocoOe 3almuMcy  4YacTh
BennurHbl. OObIKHOBEHHBIE poOu. [IpaBunbHbIe U HEMpaBUIIbLHBIC
npobu. CmemianHas IpoOb; MpeACTaBICHUE CMEIIaHHOW TpoOu B
BUJIC HETIPaBWJIBHON JIPpOOM M BBIIEJICHHE IEJON YacTH YHUCla U3
HenpaBWJIbHOM apodu. W3o0paxkenue npobeil ToukamMu Ha
yrcnoBoil mpsiMoil. OcHOBHOe cBoicTBO Apobu. CokparieHue
npobeit. [IpuBenenue npodu Kk HOBOMY 3HameHaTento. CpaBHEHUE
Ipobeii.

CrnoxxeHue W BblUMTaHUE JApoOed. YMHOXKEHHE U JeJICHHUE
npobeif; B3auMHO-00paTHBIE ApoOu. HaxoxkieHue 4yacTu 1menoro u
I[EJIOTO 10 €ro YacTH.

Hecstuunast 3anuck napoOeit. [IpencraBneHue necsiTUIHON
JIpoOu B BUJE OOBIKHOBEHHOU. M300pakeHne NECITHUHBIX TpoOei
TOYKAMH Ha YHCIOBOU MpsiMoi. CpaBHEHHE IECATUIHBIX JPOOCH.

Apudmernueckue ACHUCTBUSA C JIECATUYHBIMU JPOOSMHU.
OxkpyrieHue JecsITHUYHBIX APOOESH.

® u300paxarb

® BBIINOJIHATH

® YHTaTh M 3aIIMChIBATh, CDABHHUBATH OOBLIKHOBEHHEIE [IpO6I/I,

npeanaratb, OOOCHOBBIBATH M OOCYXIaTh CHOCOOBI
YHOPSAOYUBAHUS 1po0eit;
HOHUMATh U MPABUIBHO YIOTPEOIATh TEPMUHBI, CBA3aHHBIE

¢ OOBIKHOBEHHBIMHA U JACCATUYHBIMU leO6$IMI/I;

® MOJEIHpOoBaTh B Ipaduueckoi, mpeameTHoi Qopme, ¢

MTOMOIIBI0 KOMITBIOTEPA MIOHSATHS M CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JPOObIO;

OOBIKHOBEHHbIE ~ IpOOM TOYKaMHM  Ha
KOOPJMHATHON MNpsIMOM; MCIIOJIb30BaTh KOOPMHATHYIO
NPSIMYIO JUIsl CPaBHEHUS 1po0ei;

e (HOopMyIHUPOBATH, 3aMUCHIBATH C MOMOIILI0 OYKB OCHOBHOE

CBOMCTBO OOBIKHOBEHHOM IPOOH; UCTIOIB30BaTh OCHOBHOE
CBOMCTBO ApoOU ISl COKpalieHus Apobel U mpuBeIeHus
JipoOY K HOBOMY 3HAMEHATEIIO;

® IIPCACTAaBILATh CMCIIAHHYIO ,Z[p06b B BUJIC HeraBHHLHOﬁ n

BBIJIETISITH 1I€JTYI0 YacTh YKCiIa U3 HEeMPaBUIbHOU Jpodu;
apudMeTHyeCcKHe JICUCTBHUS c
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OOBIKHOBEHHBIMU U JCCSITHYHBIMH JIPOOSIMU; TPUMEHSTH
CBOMCTBA apu(hMETHUIECKUX HercTBU IS
palMOHAIN3ALNH BEIYUCIICHUN;

BBITMIOJHATH MPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUH;
npeasiaraTh U IPUMEHSTh PUEMBI IPOBEPKHU BBIUYUCICHUH;
MIPOBOAMTH HCCIIEOBAHUSI CBOMCTB ApoOei, onupasch Ha
YUCJIOBBIE JKCIEPUMEHTHI (B TOM YHCIIE C IOMOIIbIO
KOMITbIOTEPA);

pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS O
Ipo0siX, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHMIA;

pemaTth TEKCTOBbIE 3aJaud, cojepaliue JIpoOHBIE
JTAaHHBIE, W 33/1a4M Ha HAXO0K/IEHHUE YacTH II€JIOT0 U IEJI0r0
0 €r0 YaCTH; BBISBIIATH UX CXOJCTBA U Pa3IHUMs;
MOJCIIUPOBATH XOJ PEIICHUS 3a/1a4 C TOMOIIbIO PUCYHKA,
CXEMBbI, TaOJIUIIBI;

MIPUBOJIUTH, pa30UpaTh, OIEHUBATH PA3IMUHBIC PEIICHUS,
3aMiCH PeIeHN TEKCTOBBIX 3a7a4;

KPUTUYECKH  OIIEHMBATh  TOJIYYEHHBIM  PE3yJbTar,
OCYIIECTBIISITH  CAMOKOHTPOJb, TIPOBEpssi OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOIUTH OIIHOKH;
MIPEACTABIISITH JECATUYHYIO APOOh B BUE OOBIKHOBEHHOM,
YUTaTh W 3alUCBIBaTh, CPABHUBATH AECSITUYHBIE APOOHU,
npepiaratb, OOOCHOBBIBaTH U OOCYXXIaTh CHOCOOBI
VOOPSAOYMBAHUS  JECATHYHBIX JIpoOeil. u300paxkarhb
JIeCATUYHBIE IPOOU TOYKaMU Ha KOOPJAUHATHOW MIPSIMOIA;
BBISIBJISITH CXO/ICTBA U PA3IMuUs MPaBUI apUMETHISCKIX
JNEWCTBUM C HATypaJIbHBIMH YHCIAMH M JACCATHYHBIMU
Ipo0sIMU, OOBICHATH UX;

BBITIOJTHSITH OKPYTJICHHUE JIECATUYHBIX TPOOEH;
OomepupoBaTh  APOOHBIMH  YUCIAMH B  peallbHBIX
KU3HCHHBIX CUTYaIIHsIX.
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Pemenue Pemenne TeKCTOBBIX 3amad apu(pMETHUYECKUM CIOCOOOM. | ® pemiarh TEKCTOBBIC 3a/Ja4u apu(PMETUYECKUM CIOCOOOM,
TEKCTOBBIX Pemenue normyeckux 3amad. PemieHue 3amau mepebopoM Bcex WCIOJIb30BaTh ~ 3aBUCUMOCTH  MEXAY  BEJIMYMHAMU
3a7ad4. (8 4.) BO3MOXHBIX BapuaHTOB. lcronbp30BaHuME MNpH pELICHUU 3a7ad (ckopocTh, BpeMs, pacCTOsSHUE; II€Ha, KOJHUYECTBO,
TaOJINII U CXEM. CTOMMOCTh M JP): aHAJU3UPOBATH U OCMBICIIMBATH TEKCT
Pemenue 3amau, coaepkamux 3aBUCUMOCTH, CBSI3bIBAIOIINE 3amaun, 1nepedopMyIupOBaTh  YCIOBHE,  U3BIIEKATh
BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; II€HA, KOJMYECTBO, HEOOXOJMMBbIC JIaHHBIE, YCTAaHABIMBAaTh 3aBUCHUMOCTHU
CTOUMOCTh. EJMHUIIBI UW3MEpEeHUs: MacChl, O00BEMaA, IICHBI; MEXIy BEJIMYMHAMU, CTPOUTH JIOTMUECKYIO IIETOYKY
paccTosiHUSl, BPEMEHH, CKOpOCTH. CBs3b MEXIYy €IUHUIIAMU pacCyxIeHU;
MU3MEPEHUS KaX0M BEIIMYUHBI. ® MOJCIHUPOBATH XOJ PEIICHUS 3a1a4 C TOMOIIbIO PUCYHKA,
Pemrenre ocHOBHBIX 3a/1a4 Ha APOOH. CXEMBI, TaOJIHUIIbL;
[IpencraBnenue naHHBIX B BHJAE TaOJWI, CTOJNOYATHIX | ® KPUTHYECKH  OIEHUBATh  MOJYYEHHBIM  pe3ynbTar,
JIAarpaMm. OCYLIECTBIISITh  CAMOKOHTPOJb, IIPOBEpPsAsl OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIINOKH;
® pemIaTh 3aJa4d C MOMOIIBIO TMepedopa BceX BO3MOMKHBIX
BApUAHTOB;
® [10JIb30BAThCSl OCHOBHBIMU €IMHUIIAMH U3MEPEHHUS: 1ICHBI,
MAacChl; PacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHU
€AMHUIIBI BEJIMYMHBI Yepe3 IPyTrue;
® U3BIEKaTh, AHAIM3HPOBATh, OIEHUBATH WH(OPMAIIHIO,
MIpEJICTaBICHHYIO B Tabyule, Ha CTOJIOYAaTON AMarpaMMe,
MHTEPIPETUPOBATH MIpPE/ICTABJICHHbBIE JIaHHBIE,
MCIIOJIH30BATh JAHHBIC MPU PEIICHUH 3a/1a4.
Harnsanas Harnsaasie nmpeacraBinenus o purypax Ha MJIOCKOCTH: TOYKA, | ® TOJB30BaThCS T'E€OMETPUYECKHUMH  TOHSATHUSAMH: TOUKa,
reometpus. (30 | mpsimasi, OTpe30K, Jyd4, VYroji, JIOMaHas, MHOTOYTOJbHUK, npsiMasi, OTPE30K, Jy4, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb,
q.) OKPY’KHOCTb, KpyT. Yroil. I[IpssMoH, OCTpBIi, TyION U pa3BEPHYTHIN KpYT;

YTJIBIL.
JlnuHa oOTpe3ka, METPUYECKHE €IWHHULBI JUIMHBL. JlnHa

JIOMaHOM, IEPUMETP MHOTOYroJibHHUKA. V3MepeHne u MOCTpOCHUE
YIJIOB € TIOMOIIIBIO TPAHCIIOPTHPA.

Harnsmaeie mpencrtaBieHuss o (urypax Ha IJIOCKOCTH:
MHOTI'OYI'OJIbHUK; TIPAMOYTOJBHUK, KBaApaT, TPCYroJbHUK, O

paBeHCTBE Quryp. MIEpUMETPA;
N3o06paxenue ¢uryp, B TOM 4YMci€e Ha KJIeT4yaToll Oymare. | ® BBIUHCIATH epUMeTp u IJI0IAIb KBaJpara,
[TocTtpoenue kKoHpUrypauuid U3 vacTel MmpsiMOil, OKPY)KHOCTH Ha IIPSIMOYT OJIbHUKA, ¢uryp, COCTaBJIEHHBIX u3

® JCIIOJIB30BATh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIVIAMH:
BEpIIMHA, CTOPOHA; C MHOTOYT'OJIbHUKAMU: yIroJl, BEpIIMHA,
CTOpPOHA, JIMaroHajb, ¢ OKPYKHOCTBIO: paauyC, JUAMETP,
HEHT;

® 1ICIIOJIB30BATh CBOMCTBA CTOPOH U YIVIOB IPSIMOYTOJIBHHKA,
KBajpaTa A WX IOCTPOCHHUS, BBIYMCICHHS IUIOMIAIU U
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HEJIMHOBAaHHOW W KjeTrdaToii Oymare. lcmoib3oBaHHE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomane IIPSIMOYTOJIbHUKA 51 MHOT'OYT'OJIbHUKOB,
COCTAaBJIEHHBIX W3 MPSAMOYTOJbHUKOB, B TOM 4HClIE QUIYP,
n300paKEHHBIX Ha KieTdyaToid Oymare. EauHunel m3mepeHus
IUIOUIA /.

Harnsiiaeie mpenctaBiieHust 0 MPOCTPAHCTBEHHBIX (HUTypax:
OpSAMOYTOJIbHBIM ~ mapajuienenuiesn,  KyO0,  MHOTOTPaHHUKH.
N300pakeHre MPOCTEUIINX MHOTOIPAaHHUKOB. Pa3BépTku kyda u
napamenenunena. Co3naHue Mojenae MHOTOTPAHHUKOB (U3
OyMmaru, MpoBOJIOKH, IIACTUIIMHA U JP.).

O0BEM IPSIMOYTOIBHOIO Mapajuiesenunesna, kyoa. Enunuist
U3MepeHus 00bEMa.

MPSIMOYTOJIBHUKOB, B TOM 4KCIIe QUTyp, N300paKEHHBIX HA
KJIeT4aTou Oymare;
MOJIb30BaThCsl OCHOBHBIMHU ~METPHUYECKHUMH  €IMHHUIIAMHU
U3MEpPEHUs JUIMHBI, IUIOIIAAM; BbIpaKaTh OJHU €IUHULIB]
BEJIMYMHBI Yepe3 JApYyTue;
pacrio3HaBaTh  Hapajjiesienune], KyO, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb, H3MEPEHUS;
HaXOJUTh U3MEPEHUs Napaiesienunena, Kyoa;

BBIUUCIIATE 00BEM KyOa, mapajuieienurena mo 3aJ1aHHbIM
U3MEPEHUsIM, IMOJb30BATHCA  E€IUHHMLIAMU  HU3MEPEHHUs
00BéMa;
pelaTh HeCJI0KHbIE 331a4l Ha U3MEPEHHE T€OMETPHUECKUX
BEJIMYMH B IPAKTUYECKUX CUTYaIUX.

UCIIO0JIb30BaTh JIMHEHKY M TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIS IOCTPOCHHS U U3MEPEHUS: U3MEPATh [UIMHY OTpe3Ka,
BEJINYMHY YIJIa; CTPOUThH OTPE30K 3aJlaHHOM JUIMHBI, YToll,
3aJJaHHON BEJIMYUHBI; OTKJIAJbIBaTh LUPKYJIEM paBHBIC
OTPE3KH, CTPOUTH OKPY)KHOCTB 33JaHHOTO PaINyCa;
n300pakaTb KOH(UIypallud TeoMeTpUyYecKuX (uryp Ha
HEJIMHOBAHHOM U KiieT4yaToi Oymare (u1st c1aboBUISAIINX);
npejyiarath, ONMCHIBATb M 00CYXJaTb  CHOCOOBI,
ITOPUTMBI TTOCTPOESHHS,

pacrio3HaBaTb W HU300pa’kaTb Ha HEJIWHOBAHHOM U
KJIET4aToOl Oymare mpsiMOM, OCTPBIH, TYNOU, pa3BEPHYTHIN
yrabl (A7 cnabOBUASIINX), (S CHEMbIX O0YJarolIuXcs
n300pakaTh M3y4aeMble YIibl B IPUOOpE LIS MHAChMa T10
Opailiito); cpaBHUBATh YIJIbI,

MOHWMAaTh W HCIONB30BaTh TIPU  PpEIICHUW  3ajad
3aBHCUMOCTH MEXIY €JUHHIIAMH METPUUYECKOW CHCTEMBI
Mep; 3HAKOMHTHCS C HEMETPUYECKHMMH CHCTEMaMH Mep;
BBIPA)XaTh JJIMHY B Pa3IMYHBIX €AMHUIIAX U3MEPEHUSL.
NPUBOANTE TIPUMEpPHl  OOBEKTOB  PEaTbHOTO  MHpa,
UMerIuX (OpMy MHOTOYTOJIBHUKA, MPSMOYTOJbHHKA,
KBaJpaTa, TPEYroJbHUKA, OIICHWBATh WX JIMHEHHBIC
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pasMepbl.  BBIYMCIATH:  NEPUMETP  TPEYroJIbHUKA,
NPSIMOYTOJIbHHKA, MHOTOYTOJIbHUKA,; TUTOIIAIb
IpSMOYTOJIbHUKA, KBAJApaTa;

n300pakaTh  OCTPOYrOJbHBIC,  MPSMOYTOJIbHBIE  H
TYIOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOMTH HAa HETMHOBAHHOM U KJIeTYaTOW Oymare KBaapat u
NPSIMOYTOJIBHUK C 33aJaHHBIMH JJIMHAMU CTOPOH (JUIs
C1a00BHAAIINX ), (71 CIIETIBIX 00YJArOIINXCSl H300paXKaTh
u3ydaemble Gurypsl B mpubope Uit mUChbMa 1O Opaiiiio).
UCCIICIOBATh CBOMCTBA MPSMOYTOJIbHUKA, KBaJpaTa MmyTéM
HKCIIEPUMEHTA, HaOJroIeHus, U3MEpeHus,
MOJICIIMPOBAHMs; CpPaBHMBATh CBOWCTBA KBaJpara M
NPSMOYTOJIBHHUKA

pacrio3HaBaTh HCTUHHBIE W JIOXKHBIC BBICKAa3bIBAHUS O
MHOTOYTOJIbHUKAX, IPUBOJIUTH MIPUMEPHI u
KOHTPIPUMEPBI. HCCIIEAOBaTh 3aBUCHMOCTH IUIOIIAIH
KBaJpaTa OT JUIMHBI €r0 CTOPOHBI;

BBIpAXaTh BEJIMYMHY IUIOMIA[N B PA3JIUYHBIX €IMHHIIAX
U3MEpPEHUs] METPUYECKOW CHUCTEeMBbl Mep, MOHMMATh U
UCTIOB30BAaTh  3aBUCUMOCTH  MEXIY METPHUECKUMH
€IMHULIAMU U3MEPEHHUS MO/,

3HaKOMHUTBCS C TpUMEpaMU TPUMEHEHHUS IUIOMAIH H
nepuMeTpa B MPAKTUUYECKUX CUTYAIUIX. peliaTh 3a/1a4u U3
peanbHON JKW3HH, Tpelyiaratb M 00CYKAAaTh pasziIMYHBIC
CrocoObl pelieHus 3aaay.

IloBropenne u
00o0menue. (10

q.)

[ToBTOpEHNE OCHOBHBIX MOHITUN U METOJIOB Kypca 5 Kiacca,
000011IeHE 3HAHUH.

0000ImaTe M CHCTEMAaTU3UPOBaTh 3HAHMUS 10 KYpCY|
MaTeMaTHKH 5 Kjacca;

BBIUMCIIATh  3HAUYEHUs  BBIPAXKEHUM,  COJAEpIKaIIMX
HaTypaJIbHblE YHCIa, OOBIKHOBEHHBIE U JECATUYHBIC
JpoOu, BHITIOIHATH IPE0OpPa30BAHUS YUCEIT;

BbIOMpaTh CHOCOO CpaBHEHMsI 4YMCEJ, BbIUHCICHHH,
NPUMEHATh CBOMCTBA apU(PMETUUYECKUX JEHCTBUH s
palMOHAIM3ALMH BEIYUCIICHUN;

OCYILIECTBIISITh CAMOKOHTPOJIb BBIIOJHSAEMBIX NEHCTBUI U
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® peiathb

® pemarb

CaMOIIPOBEPKY pPe3ysbTaTa BEIUUCICHUM;

3aJaud M3 pPEalbHON JKU3HH, MPHUMEHSTH
MaTEMAaTUYCCKHUEC 3HAHUA IJIs peIHeHI/ISI 3a1a4 U3 [[pyI‘I/IX
y4EOHBIX IIPEAMETOB;

3aJaud  pa3HbIMH  CIIOCOOaMH, CpaBHUBAThH
CIOCOOBI pEIIeHUsT 3aJadd, BHIOMPATh pal[HOHAIbHBIN
CI10c00.

6 KJaacce

(5 yacoB B Heqe10, Beero 170 yacoB)

Ha3Banue
pa3naena (TemMbl)
Kypca (4uciao

OcHoBHOE CoAcpKaHue

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
HaTypaJII)Hble ApI/I(i)MeTI/I‘-IGCKI/Ie I[GflCTBI/I?I C MHOI'O3Ha4YHbIMHU 3HAaTb U NOHUMATb TCPMHHBLI, CBA3AHHBIC C PA3JIMYHBIMU
yucna. (30 4.) HATypalbHbBIMM  4HCIaMH. YUCIOBbIE BBIPAKEHUs, MOPAIOK BUJAMHU 4YMCEl U croco0aMu MX 3alUCH, HNEPEeXOIUTh
JeicTBUil, Hcnonb3oBaHMEe  CcKoOOk.  lcmonb3oBanue  mpu (ecu 3TO BO3MOXKHO) OT OJIHOM (hOpMBI 3amucH Yucia K

BBIYHMCIICHUSIX TI€PEMECTUTEIIBHOIO M COYETAaTEIbHOIO CBOWCTB
CIOKEHUS M  YMHOXEHMS, paclpelleUTeIbHOrO  CBOMCTBA
yMHOXeHHs1. OKpyTriIeHne HaTypalbHbIX YUCEN.

Jenutenu u KpaTHbIC YKCIIa; HAUOOJIBIIUNA OOIIMI AEIUTEITH
W HauMeHblliee oOmee KkpartHoe. JlenuMocTh CcymMMBI U
npousBeieHus. JleneHne ¢ 0OCTaTKOM.

JIpYTou;

CpaBHHUBATH n YIIOpAA04YNBATH OEabIC quciia,
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU, CPAaBHUBATh YHCIIA
OJIHOTO U Pa3HbIX 3HAKOB;

BBINOJIHATh, COYETasi YCTHBIE M NHCHMEHHBIE NMPHUEMBI,
apI/I(i)MeTI/ILIGCKI/Ie I[GI\/JICTBI/ISI C HaTypaJbHbIMU U LECJIIBIMU
qucaaMH, OOBIKHOBEHHBIMH U JIE€CATUYHBIMH JIPOOSIMH,
MOJIOKUTCIIBHBIMHA U OTPHULATCIbHBIMA YUCIIAMHU,
BBIUNCIISITh 3HAYEHUS YUCIIOBBIX BBIPAYKEHUH, BBITIOIHSITD
NPUKUJIKY W  OLEHKY pe3yjbTaTa  BBIYMCIICHHI;
BBINOJIHATE NMPEOOpa30BaHMs YHMCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB aprU(PMETHUECKUX JECUCTBUM;
COOTHOCHUTh TOYKY Ha KOOPJAMHATHOM MpsIMOH C
COOTBETCTBYIOIIMM €W YHUCIOM U H300pa)kaTh 4YHcla
TOYKAMHM Ha KOOPJAWHATHOM NpPSAMOM, HAXOAUTH MOAYJb
quca;

OKPYIJIATH IIeJIble YMCIIa U JIeCATUYHbIE APO0H, HAXOAUTh
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NpUOIMKEHUS YHCET,;

BBINOJIHATh apupMeTHyecKue neicrBus c
MHOTO3HAYHBIMH HATypaJbHBIMU YHCJIAMH, HAaXOIHUTb
3HAYeHUs YMCIIOBBIX BBIp@XXEHUI co ckoOkamMu u 0e3
CKOOOK; BBIYHCIISITh 3HAYCHUS BBIPAKEHHM, COJEPIKALIIX
CTEIIEHU;

WCIOJIB30BATh MPU BBIUUCICHUSAX MEPEMECTUTEIBHOE U
COYETaTEeNIbHOE CBOMCTBA CIOXKEHHMS M YMHOXCHMS,
pacrnpenenuTenbHoe CBOWCTBO YMHOKEHUS
OTHOCHUTEJIBHO CJIOXKEHHUs, CBOWCTBA apU(PMETUUYECKHX
JICHCTBHIL,

UCCIIeI0oBaTh YMCJIOBbIE 3aKOHOMEPHOCTH, IPOBOAUTH
YHCIIOBBIE DKCIIEPUMEHTHI, BBIABUTAaTh U OOOCHOBBIBATH
TUIIOTE3BI;

(opMyIHpOBATH OIpPENEICHUS] JEIUTENS W KPaTHOTO,
HauOOJIbIIEro OOLIETo IENUTEIN U HAMMEHbIIEro 00I1ero
KPaTHOTO, MPOCTOTO U COCTABHOTO YHMCEN; UCTIOIB30BATh
9TH MOHATHUS TPU PEIICHUH 3a/1a4;

OPUMEHATh aNTOPUTMBl  BBIUUCIEHUS HauOOJIbILIEro
o0IIero JenuTeNss W HauMEHBIIEro OOIIero KpaTHOTO
JIBYX YHCeJ, aJTOPUTM DPA3JIOKEHHs 4YHciIa Ha MPOCThIe
MHOKHUTEIH;

UccienoBaTb  CBOMCTBA  JIGTUMOCTH  CYMMBI U
MIPOU3BECHNUS YHCEIT;

IPUBOUTH MPUMEPHI YUCEI C 3aJJaHHBIMH CBOWCTBaMH,
pacrio3HaBaTh BEpHBIE U HEBEpPHBIC YTBEPKACHUS O
CBOWCTBAX YHMCell, ONIPOBEPraTh HEBEPHBIE YTBEPKACHUS
C TIOMONIBIO KOHTPIIPHMEPOB;

KOHCTPYUpPOBaTh MaTeMaTUYEeCKHE MPEJIOKEHUS ¢
TIOMOIIIBIO CBSI30K «H», «HIH», «ECIH. .., TO...»;

pemaTb TEKCTOBBbIE 3aJaud, BKIIOYAIONIUE TMOHATHS
JeTUMOCTH, apu(METHYECKIM CIIOCOOOM, UCTIOTIH30BATh
nepedop BceX BO3ZMOKHBIX BAPHAHTOB,;

MIPUBONTH, pa30UPaTh, OICHUBATH Pa3IMYHBIC PEIICHIS,
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3allucCu peLHeHI/Iﬁ TCKCTOBBIX 3a1a4,

KPpUTUYCCKH OLICHHUBAThb HOJ'Iy‘ICHHBIfI pE3ybTAaT,
HaxoauThb OH_II/I6KI/I, OCYIICCTBJIAATL  CAMOKOHTPOIJIb,
ITPOBEPAA OTBET HA COOTBETCTBHUEC YCIOBHIO.

Hpobwu. (78 4.)

OObIkHOBEHHAsT  JpoOb, OCHOBHOE CBOMCTBO  JIpoOH,
cokpamieHue apoOeii. CpaBHEHHE U YHOPSJIOYMBAHUE APOOCH.
Pemenue 3aiay Ha HaX0XKJIEHUE YACTH OT LIEJIOT0 U LEJNOT0 IO €ro
yactu. JlpoOHoe uuncno kak pesyinbrar naeneHus. [IpencraBinenue
NECATUYHON ApoOH B BHUJE OOBIKHOBEHHOH APOOM M BO3MOXKHOCTh
HpeCTaBiIeHUss OOBIKHOBEHHON JpoOW B BHIE JECATUYHOM.
Jecartudnbie ApoOU U MeTpHUYECKasi cucteMa Mep. ApupmMeTniecKue
JNEHCTBUS M YHUCIIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMH MU
JECSITUUHBIMU IPOOSMHU.

OtHowenue. Jlenenue B JaHHOM oOTHOIIEHMH. MaciTaoO,
nponopuus. IIpumenenue nponopumii npy pemeHny 3aaad.

[Tonatue npoueHra. Beluncinenue npoueHTa OT BEIUYUHBI U
BEJIMYMHBI 110 €€ IPOLEHTY. BhipaxkeHue MpoLEeHTOB JeCATUUHBIMU
npobsmu. Pemenue 3amad Ha NpOLEHTHL. BelpaskeHHe OTHOLIEHMS
BEJIMYMH B IIPOLIEHTAX.

[lonoxuTenpHbIE M OTPULIATEIBHBIE YHCIIA

[TonoxxurenbHble ¥ OoTpULAaTeNbHble uucna. Llenble uucna.
Monyne 4yucna, reoMeTpudecKkas MHTEpIpeTanus MO/ 4YHCia.
N3o00paxkeHne uymcen HAa KOOPAWHATHOM mpsAMon. YuciaoBwie
npomexxyTku. CpaBHeHue uucen. Apudmeruyeckue AEHCTBHUS ¢
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

IIpsamoyronbHast cucTeMa KOOpPAMHAT HAa IUIOCKOCTH.
Koopaunatel TOYKM Ha IUIOCKOCTH, abcuucca M OpAMHATA.
[TocTpoenue To4ek U Guryp Ha KOOPAMHATHON TIOCKOCTH.

CpaBHUBATh U YIOPAIOYUBATH APOOH, BEIOUPATH CIIOCOO
CpaBHEHUS IpOOei;

MIPEICTABIATH JECATUYHbIE APOOH B BUJIE OOBIKHOBEHHBIX
npobeil W OOBIKHOBEHHBIE B BUAE JACCATHYHBIX,
UCIOJIb30BATh YKBUBAIICHTHBIC MPEICTABICHUS ITPOOHBIX
YHCell IPH UX CPAaBHEHUH, IPU BBIYMCIICHHSX;
UCTIOJIb30BaTh JECATHYHBIC ApoOU mpu mpeodpa3oBaHUU
BEJINYMH B METPHUYECKOI CUCTEME Mep;

BBIIIOJIHATH apupMeTHIeCKue JEUCTBUSA c
OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSMH;
BBIUNMCIIATh ~ 3HAYEHMsI  BBIPDAKECHMM,  COJAEpIKAIIMX

OOBIKHOBEHHBIE U JIECATUYHBIC JAPOOU, BBIMOIHSITH
npeoOpazoBanus ApoOeid, BRIOUPATh CIIOCO0, TPUMCHSITh
CBOIiCTBa apudmeTuyecKux JencTBUi TUIS
palMOHAIN3alNU BEIYUCIICHU;

COCTABJISITh OTHOWIIEHWS M MPONOPIUH, HAXOAUTH
OTHOIIIEHWE BEJMYMH, JIEJTUTh BEJIUYMHY B JaHHOM
OTHOILICHUY;

HaXxOJUTh OKCIEPUMEHTAIBHBIM IMYTEM  OTHOIICHHUE
JUTMHBI OKPY>KHOCTH K €€ TuaMeTpy;

WHTEPIPETUPOBATh MACIITa0 KaK OTHOIIECHUE BEITUYHH,
HaXOAWTh MacHITa0 TJIaHa, KapThl W  BBIUUCIATH
pacCTOsIHUS, UCTIOJIB3YSI MacIlTao;

OOBSICHATH, UTO TAaKOE€ MPOIICHT, yMOTPeOIATh 000POTHI
peYH CO CIIOBOM ITPOIICHTY;

BBIP@XKaTh MPOIEHTHI B APOOSX U IpOOH B MPOIEHTAX,
OTHOIIIEHNE JIBYX BEJIMYUH B MPOIICHTAX;

BBIYUCIISITh IPOLIEHT OT YKCJIA U YKCIIO 1O €Tr0 MPOLEHTY.
OKPYTJISATH APOOH M MPOICHTHI, HAXOIUTh MPUOIMIKEHUS
YHUCEJl,
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pemiath 3aJa4dl Ha 4YacTd, MPOLEHTHI, MPOIMOPLHUHU, Ha
HaxoXXJieHue JApoOu (IPOIEHTa) OT BEIWYUHBI U
BEITUYMHEI TI0 e€ apobu (TPOIeHTY), Ipodu (MPOIIeHTA),
KOTOPBII COCTaBJISIET OJTHA BEJTMUMHA OT IPYTO;
MIPUBOJIUTH MIPUMEPHI UCTIOIB30BAHUS B pEeaTbHON KU3HU
MIOJIOXKHUTEIBHBIX ¥ OTPUIATEIBHBIX YHCET;

n300pakaTh  LENble  4YHCHA,  IOJOXKUTEIbHBIE |
OTPHIIATEIIbHBIC YHCIIa TOYKAMH HA YHCIOBOH MPSIMOIA,
WCIOJIb30BaTh YHCIIOBYIO MPSIMYIO JIJISl CPABHEHUS YHCET;
NPUMEHSTh TPAaBUJIa CPABHEHUS, YIIOPSJOYMBATD IICIIbIC
YKCIIa; HAaXOAUTh MOIYJIb YUCIIA;

(dbopmynHpoBaTh npaBuia BBIYMCIICHHSI c
MOJIOKUTEIBPHBIMA W OTPULIATEIIBHBIMU  YHCIIAMH,
HAaXOJIUTh 3HAYCHUS YHCIIOBBIX BRIPAKCHUH, COACPIKAIIINX
JNCHCTBUSL C TIOJIOKUTEIBHBIMA W OTPULIATEIIBHBIMU
YHCIIAMU;

NPUMCHSTH CBOWCTBA CIIOXCHHS WM YMHOXCHHS JUIS
npeoOpa3oBaHUsl CYMM U MTPOU3BEICHUI;

MPUBOIUTH, pa30UpPaTh, OLICHUBATH PA3TUYHbBIC PEIICHHUS,
3aIMCH PEIICHUH TEeKCTOBBIX 3a]1aY,

u3BIeKaTh HHGMOpManMIO U3 TaOMUI W JUarpamm,
WHTEPIPETUPOBATh TAONMUYHBIC JaHHBIC, OIPEICISTH
HauOoNblllee W HAWMEHbIEE W3 MPEICTaBICHHBIX
JAHHBIX;

OOBSCHATH U WILTIOCTPUPOBATH MOHITHE MPSIMOYTOIBHOM
CUCTEMBl KOOPJWHAT HA TUIOCKOCTH, WCIIOIBh30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HA KOOPJMHATHON IUIOCKOCTH
TOYKH U (PUTYPHI 110 3aJJaHHBIM KOOpPIMHATAM, HAaXOJHUTh
KOOPJUHATHI TOUEK.

bykBeHHbIE
BBIPA)KCHMUS.

9.)

(6

[Tpumenenue OyKB JUIs 3aIIMCH MAaTEMATUYECKUX BBIPAXKEHUI
u npeanoxxenuit. CpoiicTBa apupMeTnieckux eicTBuil. bykBeHHnbie
BBIPDAKEHMSI M 4YHUCIIOBBIE IIOJCTAaHOBKM. DYyKBEHHBIC paBEHCTBa,
HAXO0XJ/IEHHE HEU3BECTHOIO0 KOMIMOHEHTa. Popmyisl; (HOpMYIIbl
nepuMeTpa W IUIONIAJM TNPSIMOYTOJIbHUKA, KBajpara, o0bEMa

HUCIIOJIB30BaTh 6y1<BLI JJIsL 0003HaYCHHS qucel, Ipu
3allUCH  MaTEMAaTHYCCKHUX YTBer(JIeHHﬁ, COCTaBJIATH
6YKBCHHLIC BBIPAKCHUS 11O YCJIOBUIO 3a1a4H;
HUCCIICA0BAaTh HECIIOXHBIC YHCIIOBBIC 3aKOHOMCEPHOCTH,
HCIIOJIB30BaTh 6YKBLI JJIA UX 3aIIUCH,
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napaenenunena u Kyoa.

BBIYHCIIATH YHCJI0BOC 3HAYCHHUC 6yKBeHHOFO BBIPpAXKCHUA
IIPpH 3aIaHHBIX 3HAYCHHUAX 6}’KB,

3amuchiBaTh  (QPOpPMYJIBI:  TEpUMETpa W IUIOIATH
NpsSMOYTOJIbHUKA,  KBaJpara; JUIMHBI  OKPY)KHOCTH,
IUIOMIAM  KPYTra; BBIMONHITH BBIYHCICHUS TIO0 JTHM
hopmynam;

COCTaBIATh  (OPMYIIBI, BBIPAKAIONIUE 3aBUCUMOCTH
MEXIy BEIUYMHAMH: CKOPOCTb, BpEMS, PACCTOSHUE;

LIEHa, KOJIMYECTBO, CTOMMOCTH; IMPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM PaOOThI; BBITIOJHATh BEIYUCICHHUS 110 3TUM
hopmyam;

HaXOJIUTh HEU3BECTHBIM KOMIIOHEHT apu(pMETHYECKOTO
JIeHCTBHS.

Pemenue

Pemienne TEKCTOBBIX 3a/1a4 apU(PMETHYECKHM CIOCOOOM. pelaTh MHOT'OILIarOBbIE TEKCTOBBIC 3a/1a41
TEKCTOBBIX 33/a4. | Pemenne noruueckux 3anad. Pemenue 3amau mepebopoM Bcex apru(METHIECKUM CITOCOOOM;
(8u4.) BO3MO>KHBIX BAPUAHTOB. pelmats  3aJadd,  CBSA3aHHBIE C  OTHOILICHHEM,
Pemenue 3anay, copepikalux 3aBUCUMOCTH, CBSI3bIBAIOIINX IPONOPLUUOHAIBHOCTBIO BEJIMYMH, [TPOLIEHTAMU; peliaTh
BEJIMYUHBL: CKOpPOCTb, BpPEMs, PACCTOSHHUE; LIE€HA, KOJUYECTBO, TPU OCHOBHBIE 3a/1a4M Ha IPOOU U MPOLIEHTHI;
CTOMMOCTb; MPOU3BOAUTENBHOCTD, BpeMsl, 00bEM paboThl. EqunHuibl pemarb 3a/1a4H, coJieprKaliue 3aBUCHMOCTH,
M3MEpPEHUS: MacChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3BIBAIOILME BETUYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE,
CBs13b MEXly €IMHULIAMU U3MEPEHUSI KaKJJOW BETUUYHUHBI. LIEHa, KOJUYECTBO, CTOMMOCTh; MPOU3BOAUTEILHOCTD,
Pemenune 3ajad, CBS3aHHBIX c OTHOIIIEHUEM, BpeMsi, 00bEéMa paboThl, MCHONB3Ys apudmeTHyeckue
MPONOPLUOHAIEHOCTHIO BETMUNH, TPOLIEHTAMH; PELIEHHNE OCHOBHBIX NEeICTBUS, OLICHKY, IPUKH/IKY; TIOJIb30BaThCS €IMHNULIAMU
3aJa4 Ha JpoOU U MPOLIEHTHI. U3MEPEHMS COOTBETCTBYIOLINX BEIUYNH;
OneHka ¥ IpUKUJKA, OKpyTiieHue pesynabrata. CocraBieHue COCTaBJIATh OYKBEHHBIE BHIPAYKEHUS 110 YCIOBHIO 3a]1a4H;
OYKBEHHBIX BBIPAXEHUH 1O YCIOBHUIO 331a4H. U3BJIeKaTh MH(POPMALUIO, IPECTABICHHYIO B Ta0IMLAX,
[IpencraBieHye AaHHBIX C MOMOILBIO TaOIUI] U JAUATPAMM. Ha JIMHEHHOMW, cTOoJI0YaTON MM KpYyroBOW AMarpaMmax,
CronbuaTble 1UarpaMMbl: YTEHHE U TOCTpOeHHE. UTeHHe KPYroBbIX HMHTEPIPETUPOBATH IIPE/ICTaBICHHbIE JTaHHBIE;
Jarpamm. WCIIOJIb30BaTh JaHHbIE MPU PELICHUH 3a/1a4;
NPEACTABIATh MHPOPMALIUMIO C MOMOIIBIO TAOMUI (I
CIENbIX U CIa0OBUASIIMX), JUHEWHOH M CTOJIOYATOM
auarpamm (Uit c1aboBUISIINX).
Harnsgnas Harnsigaeie npeacrasnenus o purypax Ha MIIOCKOCTH: TOUKa, pacIo3HaBaTh Ha YepTeXkKaxX, PUCYHKAX CIy4ad B3AUMHOTO
reomerpus. (38 | mpsimas, OTpe30OK, JIyd, yroj, JIOMaHas, MHOTOYTOJbHUK, PacroJI0KEHUs ABYX MPSMBIX;
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YEeTBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHoe pacrnonoxeHue IBYX MpSMbIX Ha IJIOCKOCTH,
napajulebHble NpsAMbIC, NEPIECHAUKYISIpHbIE NpsAMble. M3mepenne
pacCTOAHUN: MEXIY ABYMS TOYKaMM, OT TOUYKHU /0 NMPSAMOMU; JJIMHA
MaplIIpyTa Ha KBaJpaTHOU CETKeE.

W3MepeHune 1 NOCTPOEHUE YIJIOB € TOMOIIBIO TPAHCIOPTHPA.

Buasl  TpeyrosbHUKOB:  OCTPOYIOJIBHBIM,  IIPSIMOYIOJIBHBIN,
TYIOYTOJIbHBIN; PaBHOOEAPCHHBIN, PaBHOCTOPOHHMIA.
YeThIpEXYroJIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.

[TpsAMOYTONbHUK, KBaIpaT: UCIIOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB,
nuaroHanei.  M3oOpakeHwe  reomMeTpuueckux  Guryp — Ha
HEJIMHOBAHHOW Oymare ¢ HCHOJb30BAaHUEM LUPKYIs, JIMHEHKH,
yroJibHUKa, Tpancnoptupa. [loctpoenns Ha kiieTdaToi Oymare.

[lepumerp mHoroyrosipHuka. IloHaTue miomamu QGuUryps;
eIMHUIBl HW3MepeHust Iuiomaan. llpubmmkéHHOe W3MepeHue
Iomaau Gpuryp, B TOM 4yucie Ha KBajgpatHoii cetke. [Ipubnmxénnoe
W3MEpEHUE JUTMHBI OKPY>KHOCTH, TIOLIAIN KPyTa.

Cummerpusi:  IEHTpajbHasg, oOceBas W  3epKallbHas
cummeTrpuu. IlocTpoeHne cMMMETPUYHBIX GUTYP.

Harnsimaeie npecTaBieHus O MPOCTPAHCTBEHHBIX (QHUTypax:
napainjenenunes, Ky, npusMa, nupaMuia, KOHYC, LHJIHH/D, MWap U
chepa. MzoOpaxeHue mnpocTpaHCTBEHHbIX ¢uryp. [Ipumepst
pa3BEPTOK MHOTOIPAaHHMKOB, IWIMHApa M KoHyca. CoznaHue
MoJieJlell MpOCTPAaHCTBEHHBIX (uUryp (U3 Oymaru, NPOBOJIOKH,
TUTACTUJIMHA U AP.).

[Tonsitue 00bEMa; enuHUIBl HU3MepeHuss o0béMa. OO0BEM
OPSMOYTOJIBHOTO Mapajuieenunena, Kyoa.

M300pakaTh C MOMOIIBIO0 YEePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAaHHOM u KJIETYATOM Oymare 1BE
MepeceKaroIuecs: MpsiMble, J1BE MapauieibHbIe IPSMBIC,
CTPOUTH MPSAMYIO, NEPIEHAUKYISPHYIO AaHHOW (Ui
CITA0OBUASAIIUX ), (IS CTIETIBIX OOYYAFOIIMXCS BBITOTHSTh
MOCTPOEHHE B MPUOOpE IS MUChMa 10 Opaiiio);
MIPUBOIUTH MIPUMEPBI napajuieIbHOCTH u
HEPIEHIUKYISIPHOCTU IPSIMBIX B IPOCTPAHCTBE;
pacro3HaBaTh B MHOTOYT'OJIbHUKAX MEPIICHIUKYISIPHBIC U
napasuieJIbHble CTOPOHBI;

U300paxkaTh ~MHOTOYTOJIBHHKH C  TapauieIbHBIMHU,
NEePIECHIUKYISIPHBIMUA CTOPOHAMU;

HAXOJWTh PACCTOSTHUE MEXIY BYMSI TOYKAMH, OT TOUKH
70 TMpsSMOH, AMUHY MYyTH HA KBAJPaTHOW CETKE, B TOM
YHCIIe UCIOB3YS HU(PPOBBIE PECYPCHI;

n300paxaTh Ha HEJIMHOBAHHOM U KieTyaTol Oymare (1is
CIa0OBUAAIIMX), C  HCIOJIB30BAHUEM  YEPTEKHBIX
UHCTPYMCHTOB  YCTBIPEXYTOJBHUKH  C  3aJIaHHBIMH
CBOMCTBaMH: C TapauIeTbHBIMU, MEPHEHIUKYISIPHBIMH,
paBHBIMH CTOPOHAMH, TPSAMBIMH yIJIaMH H® P,
paBHOOEAPEHHBIH TPEYTOJIBHUK;

mpeyiarath M O0CYXIaTh  CHOCOOBI,  aNTOPUTMBI
MOCTPOCHUS,

WCCIIEIOBaTh, HCIONB3YSl JKCIIEPHUMEHT, HaOI0JICHHE,
MOJIeTHPOBaHUE, CBOMCTBA MPAMOYTOJIbHUKA, KBaJapaTa,
pa3buBaTh Ha TPEYrOJIbHUKY;

000CHOBBIBATH, OTIPOBEPraTh C MTOMOIIBIO
KOHTPIIPUMEPOB  YTBEPXKICHUS O MPAMOYTOJbHUKE,
KBajipaTe, pacro3HaBaTh BEpHbIE H  HEBEpPHBIC
YTBEPXKJICHHUSI,

M3MEpATh U CTPOUTH C MIOMOIIBIO TPAHCIIOPTUPA YTJIbI, B
TOM 4YHCJIE B MHOTOYTOJBHHUKE, CpPaBHUBATH YIJIbI,
pacmo3HaBaTh OCTpbBIE, MpsIMbIE, TYIbIe, pPa3BEPHYTHIE

yTJIBI;
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pacrno3HaBarb, n300paxkaTh OCTPOYTOJIbHBIH,
NPSIMOYTOJIbHBIA, — TYMOYTOJIbHBIM, PaBHOOEIPEHHBIMH,
PaBHOCTOPOHHUN TPEYTOJILHUKU;

BBIUMCIATh MEPUMETP MHOTOYTOJbHHKA, ILUIOIAAb
MHOTOYTOJIbHUKA pa30ueHHeM Ha MPSMOYTOJIbHHUKH, Ha
paBHbIE (DUTYPBI, UCIOIH30BaTh METPUUECKHUE €IUHUIIBI
M3MEpPEHUs JAJIMHBI U TUIOIIA/H;

UCIIONb30BaTh MPUOMMKEHHOE HW3MEpEeHUEe [UIMH W
WIomane,  NpuOMMKEHHOE  U3MEPEeHUE  JUIMHBI
OKPYKHOCTH, ILTOIIATHN KPYyTa;

pacmo3HaBaTb ~Ha  4eprexax U H300paxeHMsX,
u300paxarb OT PyKd (ISl CIaOOBUASIIUX), CTPOUTH C
IIOMOIIBI0 MHCTPYMEHTOB (GUTYpy (OTPE30K, JOMaHYIo,
TPEYTrOJIbHUK, MPSIMOYTOJIbHUK, OKPYHOCTB),
CUMMETPUYHYIO JTAHHOW OTHOCHUTENIBHO NPSIMOM, TOUKHU;
OPUBOIUTH TPUMEPHl OOBEKTOB OKPYKAIOILIEro MHUPA,
UMEIOIUX (HOPMY M3YYEHHBIX T€OMETPHUECKUX TIOCKHX
U TPOCTPAHCTBEHHBIX (UTYp. HAXOIUTh MPUMEPHI
CUMMETPUU B OKPYKAIOIIEM MHUpE. MOJEIUPOBATh W3
Oymaru naBe (Urypbl, CHUMMETPUYHBIE OTHOCHTEIBHO
PSIMON; KOHCTPYUPOBAaTh TEOMETPUUECKHE
KOH(UTYypaIiu, UCIOJb3Yysl CBONCTBO CUMMETPUH, B TOM
qHcIie ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB;

HCCIIEIOBaTh CBOMCTBA M3YyYEHHBIX (UTYp, CBSI3aHHBIE C
CUMMETpHEH, HCIONb3ysl SKCIEPUMEHT, HaOIIOJICHHUE,
MO/IETTUPOBAHUE;

00OCHOBBIBATb, OIpOBEPraTh c MIOMOUIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O CHMMETpUH (PUTYD;
pacmo3HaBaTh Ha 4YepTekKax, PUCYHKAX, OMHUCHIBATH
MUpamMHy, IPU3MY, IIIKHIpP, KOHYC, 1ap, U300pakaTh
WX OT pykd (Ans cinaOOBUASINKX), MOJEITUPOBATH U3
OyMmaru, MiacTUINHA, IPOBOJIOKH U JP;

MPUBOAMUTH MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpA,
nMerouXx (popMbl HA3BaHHBIX TEJI;
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® 1ICIIOJIB30BAaTh TEPMUHOJIOTHIO: BEpPUIMHA, peOpo, IrpaHb,
OCHOBaHME, BBICOTA, PaINyC U IUAMETP, Pa3BEPTKA;

® u3yyaTb, UCIOJB3YySl  OKCIIEPUMEHT, HaOIIOJCHUE,
U3MEpPEHHUE, MO/ICJINPOBAHUE, B TOM  4YHUCIE
KOMIIBIOTEPHOE, M OIUCHIBATh CBOMCTBA Ha3BaHHBIX TEll,
BBISIBJISAITh CXOJCTBA U PA3JIMUMA: MEXIY NUPAMUION U
MIPU3MOI; MEKIY HWIMHIPOM, KOHYCOM U LIapoM;

® pacro3HaBaTh pa3BEPTKH Mapajlienenuiena, Kyoa,

TIPU3MBI, MUPAMU/IBL, KOHYca, HUATTUHIPA;
KOHCTPYHpOBaTh JaHHBIC TeJa U3 Pa3BEPTOK, CO3ABATh
HX MOJICIIH;

® Co03/1aBaTh MOJENIU IPOCTPAHCTBEHHBIX ¢uryp (u3
OyMmaru, MpoBOJIOKH, IUTACTUIIMHA U P.);

® U3MepsATh HAa MOJENAX: AJIUHBI péOep MHOIOIpaHHHUKOB,
IMaMeTp 1I1apa;

® BHIBOAUTH  (QopMmyly  o0bEMa  IPSIMOYrOJIbHOIO
HapaJuleNenuIena;

® BHUUCIATH 1O (opmynam: OOBEM MPSMOYTOJIBLHOTO
napanjenenunena, Ky0a; HUCIONb30BaTh  €AMHUIIBI
u3MepeHus:  00béMa;  BBIUMCIATH  OOBEMBI  Tell,
COCTaBJIEHHBIX W3 KyOOB, MapajuleJIeNUIeOB; pellaTh
3aJ]a4 C peaJbHBIMU JTAHHBIMH.

[ToBTopenne u | IloBTOpEeHHME OCHOBHBIX IMOHSATHI U METOJIOB KypCOB 5 1 6 KJTaccoB, | ® 0000maTh W CHCTEMaTHU3WPOBATh 3HAHHUS TI0 KypCy

o6o6menune. (10 000011ICHIE ¥ CHCTeMaTH3allHsl 3HAHUH. MaTeMaTUKHU 5 U 6 KJIaccoB;

q.) ® BHUMCIIATH 3HAYCHUS  BBIPAKEHUH,  COJEpIKANIUX
HaTypaJlbHbIE 4YHCIla, OOBIKHOBEHHBIE M JECATHUYHBIC
npoOu,  BBIMOJHATH  IpeoOpa3oBaHUs  4YUCeN U
BBIPAKCHU;

e BEIOMpaTh CMOCO0 CpaBHEHHS YHCEN, BBIYHCICHUH,
MIPUMEHSTh CBOWCTBA apu(PMETUYECKUX ACUCTBUU IS
palMOHAIN3alNKY BEIYUCIICHU;

® OCYIIECTBIISITh CAMOKOHTPOJb BBITIONHSAEMBIX JTEHCTBUI
W CaMOITPOBEPKY pe3y/IbTaTa BHIUNCIICHHIA,

® pemiath 3aJauyd W3 peaJbHOW JKHU3HH, TPUMEHSTH
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MAaTEeMaTUYCCKUC 3HAHUA TJISA peH_IeHI/ISI 3a41a4 U3 I[pyTI/IX
y4eOHBIX [IPEIMETOB,;

® pemiath 3a7add  pas3HbIMH CrOco0aMu, CpaBHUBATH
CrocoObl pelIeHHs 3aJa4yM, BBIOMPATh pPalliOHATBHBIHN
CI10c00.
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PABOYAS ITPOI'PAMMA 110 YYHEBHOMY KYPCY «AJI'EBPA»
Coaepixanue yueOHOro Kypca «Ajaredpa»
7 knace

Yucna ¥ BbIYHMCIICHHS.

PannonaneHble yncia.

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXO OT OAHON (opMBI 3amucu Apodei K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peairbHOR
NPaKTUKU Ha 4acTH, HaJpoOu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJIEM: ONPEEIICHNE, IPe00pa30BaHNEe BBIPAKEHUHN Ha
OCHOBE OIpE/IEICHNUS, 3aI1Ch OOIBIINX YHUCEIL.

[IporeHThI, 3aMCh MPOLIEHTOB B BUJE APOOH U ApOOHU B BUAE MPOICHTOB. Tpu OCHOBHBIE
3a[a4M Ha IPOLEHTHI, PELICHUE 3a/1a4 U3 PeallbHON IIPAKTUKHU.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAJIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHMs.

IlepemeHHbIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHHUS C NEPEMEHHOM. JloNyCTUMbIE 3HAYEHHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyItbl. Beraucienus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHbBIX BBIPAXKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, ITpaBWila PACKPBITUA CKOOOK U NPUBEICHUS
noJ00HBIX cinaraeMbiX. CBOWCTBA CTENIEHU C HATYpaJIbHBIM MTOKa3aTeJIeM.

OpHowieHbl 1 MHOTouIeHbl. CTeneHb MHOrowieHa. CiioKeHHe, BBIYMTaHUE, YMHOKEHUE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpasHeHus.

VYpaBHeHME, KOPEHb ypaBHEHUS, [TpaBUiia IpPeoOpa3oBaHUs YPaBHEHUSI, PABHOCUIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OAHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOro ypaBHEHWS,
pellleHue JIMHENWHBIX ypaBHEHMI. CocTaBl€HHME ypaBHEHUN IO YCIOBHIO 3anadyu. Pemenue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

Koopaunartsl u rpaguxku. @PyHkuum.

Koopaunara Touku Ha mpsMoi. PaccrosiHue Mexay AByMs TOYKaMH KOOPJIMHATHOMN
IPSIMOA.

[TpsimoyronbHas cucrema koopauHat, ocu OX m Oy. AOcrucca M opauHAaTa TOYKH Ha
KoopanHaTHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIx 3aBucuMocTeil. [lonsitue pynkun. I'paduk pynkuuu. CoiictBa GpyHKIMil. JInHelHas
Gynkuus, e€ rpaduk. I'paduk dpyukimu y=|x|. ['paduueckoe perieHne TMHEHHBIX YpaBHEHH.

8 kiracc

Yucia v BbIYUCTICHUSA.

KBagpatubiif kopeHb u3 uucna. [loHstue o0 uppanmoHaiabHOM uyHcie. JlecsTuynbie
NpUOIMKEHNs UppalMoHaIbHBIX yncen. CBolcTBa apudMeTHnyecKkux KBaJpaTHBIX KOPHEH U UX
IpUMEHEeHHE K IPeoOpa30BaHUIO YUCIIOBBIX BHIPAKEHUN M BHIYHCICHUSM.

JlelicTBUTENBbHBIC YHCTIA.

ParmonanbHble 4nciia, UppalMOHAIBHBIE YMCIIA, KOHEUHbIE U OECKOHEUHbIE JIECSITUYHbIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN; JEHCTBUTENbHbIE 4YHCIa Kak OECKOHEUYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JICHCTBUTEIBHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHHE NEMCTBUTENBHBIX YHCEN, apupMeTHdecKue NeHCTBUA C JeHCTBUTEIHLHBIMHU
YHUCIIAMHU.

Auredpanyeckue BbIPasKeHUsI.



Anrebpanyeckas aApoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil apodu. CroxeHue,
BBIUMTAHUE, YMHOXKEHHE, JCICHUE anreOpandeckux apoOeil. ParmoHanbHble BBIPAKCHHS U HX
npeoOpa3oBaHueE.

YpaBHeHus.

JluneiiHoe ypaBHEHHE C JBYMsI MepeMeHHBIMU U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUU ¢ JBYMs TIEPEMCHHBIMH. PelieHne cuUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Ipumepsl perieHns TEKCTOBBIX 3a7a4 ¢ IOMOILBIO CUCTEM JINHEUHBIX YPAaBHEHUM.

DyHKIUH.

I'paduueckoe pernieHue CUCTEM JTMHEHHBIX YPAaBHCHHH.

. k o
I'paduxu pynkmuit y = oY= VX 1 ux cBoiCTBA.

9 ki1acc

Yuciia 1 BbIYUCICHUSA.

Crenens ¢ nenslM MokasaresieM U e€ coiictsa. CTaHgapTHas 3aluch YHUCa.

W3mepenus, npubInKeHusl, OLICHKH.

PazMepbl 0OBEKTOB OKpY’KAIOIIEr0 MHUPA, JUIMTEIBHOCTh IPOLECCOB B OKPY’KarOIIEM
MHUpe.

[TpubnnxéHHOe 3HAa4YeHHWE BEJIMYMHBI, TOYHOCTb NpuOIMkeHus. OKpyriaeHue 4ucell.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHNSI 1 HEPABEHCTBA.

KBangparHoe ypaBHeHue, GopMmylia KOpHEW KBaJpaTHOTO ypaBHEHHWs. Teopema Buera.
Pemenune  ypaBHeHuii, cBoIAUIIMXCA K JMHEMHBIM M KBaapaTHeIM. lIpocteiimne
IpOoOHO-paOHATILHBIE YPaBHEHUSI.

Pemenne  npoOHO-palMOHaNbHBIX ~ ypaBHeHHMH.  PemeHue  TEKCTOBBIX — 3ajay
anreOpandecKuM METOIOM.

UucnoBble HepaBeHCTBA U MX CBoOWcTBa. HepaBeHCTBO € OIHOM IIEPEMEHHOM.
PaBHOCHNIBHOCT, HepaBeHCTB JIuHEilHbIe HepaBeHCTBA € OAHOM mepeMeHHOH. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

Koopaunare! u rpaguku. ®yHKUHH.

YucnoBele nmpoMexyTkH. M300paskeHHe YHCIOBBIX MPOMEKYTKOB Ha KOOPJMHATHON
IPSAMOH.

ITonsarue ¢pynkuuu. O6GnacTb ONpeneNeHnss U MHOXKEeCTBO 3HaueHuH ¢pyHkuuu. Criocoobt
3aaHus QyHKIUH.

I'papux ¢ynkuun. Yrtenue cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpadpukos
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

DyHKIUY, OMHUCHIBAIONIUE MPSAMYIO U O0OpaTHYIO MPONOPIMOHAIBHBIE 3aBUCMOCTH Y =

kx,y = S uxrpadpuku u cBoiictBa. dynkuuny = kx + b,y = x2y=x3y = x, y=|x|,y = Vx, ux

rpad)uKu U CBOMCTBA.
I'padnueckoe pemieHne ypaBHEeHUH.

10 xknacc

Auredpanyeckue BbIPasKeHHUsI.

KBagparHslii TpEXUIIEH; pa3iokeHNE KBAAPATHOIO TPEXUIEHA HA MHOKUATEIH.

IIpeoOpa3oBanue pariOHAIBHBIX BBIPAXKEHUH.

YpaBHeHHsI U HEPABEHCTBA.

Pemienne ypaBHEHMH, CBOISIIMXCS K KBaJpaTHOMY, OHMKBAJpaTHOMY YpaBHEHHUIO.
IIpumepsl penieHus ypaBHEHUN TPEThEH M YETBEPTOM CTENEHEN Pa3jI0KEHHEM Ha MHOXKHTEIIN.
JpoOHO-pannoHaIbHbIE YpaBHEHHUS.

CucrteMbl ypaBHEHHIA.

33



VYpaBHeHHE ¢ IBYMs MEPEMEHHBIMU M €ro Tpaduk. PemieHune cucrteM OBYX JMHEWHBIX
YpPaBHEHUH € ABYMs INEpEMEHHBbIMU. PelleHue cucTem [ByX YpaBHEHMM, OJAHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOIl CTEICHH.

IIpuMmepsl pelIeHHs CHUCTEM HENMHEHMHBIX YPaBHEHHM C JBYMs II€PEMEHHBIMM.
['padmyeckas uHTEpIpETALUsl CUCTEMbl YPaBHEHHI C IBYMsI IEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

KBagparHbsle HepaBeHCTBA.

I'paduueckas HHTEpHIPETAIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

Koopaunarts! u rpaduku. @yHKIHHU.

KBanparnunas dynkuus, e€ rpaduk um cBoiicTBa. [lapabona, KOOpAMHATH BEPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduueckoe penieHne ypaBHEHUN U CUCTEM YPaBHEHHH.

YucsioBble MOCIEA0BATEIbHOCTH.

Onpenenenne u cnocoObl 3aaHNs YUCIIOBBIX IIOCIIE10BATEIbHOCTEM.

[lonsiTHE YKMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuEe MOCIEA0BATEIbHOCTU PEKYPPEHTHOM
dbopmyioit u HGopMyIIoi n-ro wieHa.

ApudmeTrnueckas u  reomeTrpuyeckas mporpeccuud. QDopmMynabl  n-ro  4ieHa
apupMeTUYECKON U FreOMETPUUECKON IPOrPECCHi, CyMMBI IEPBBIX N YJICHOB.

N3o00paxenune 4ieHOB apu(METUYECKOW UM T€OMETPUYECKOW MPOrpeccHuil TOukamMHu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IloBTOpEHUe M cucTeMaTH3alUs U3Y4YeHHOT0 B 5-10 Kkiaccax.

IlnannpyemMble NpeAMeTHBIE Pe3y/JIbTAThl OCBOCHHS YU4eOHOr0 Kypca «AJiredopa»
7 Kkiaacc

Yucna v BBIYUCICHUS:

° BBITOJIHATh, COUETasi yCTHBIE U MUCbMEHHbIE MPUEMBI, apudMeTHyecKue 1eNcTBUs
C pallMOHATLHBIMH YUCIIAMU;

° HAXOJUTh 3HAUEHUS YHUCIOBBIX BBIPAKEHUI; MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI
U TpUEMBl BBIUUCICHHS 3HAYEHWH JPOOHBIX BBIPAKEHMM, COAEPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHBIC Ipo0u;

° HNepexoAUTh OT OJHOH (OpMBI 3amucU YHMcen K Jpyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YacCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB);

° CpPaBHUBATh U YIOPSAI0YMBATH PAllMOHAIBHBIC YUCIIA;

° OKpYIJIATh YUCIIA;

° BBIIIOJIHATh IIPUKUJKY M OLICHKY pPE3YyJIbTaTa BBIYMCICHHWW, OLEHKY 3HAa4YCHUH
YHCJIOBBIX BBIPAKEHUN;

° BBIIIOJIHATH IEUCTBUS CO CTEIIECHSIMU C HATYPAJIbHBIMH IT0KA3aTEISIMU;

° IIPUMEHATHh IPU3HAKU JCIIMMOCTH, PAa3JIOKEHUE HAa MHOXKMUTEIU HATypPaJbHBIX
YHCEIT;

° pemiarb IPAKTUKO-OPUEHTUPOBAHHBIE 3a1a4M, CBS3aHHBIE C OTHOLIEHUEM

BEJIMYHH, TPOMOPIIUOHAIBHOCTEIO BEIMYHH, MPOICHTaMH; WHTEPIPETHPOBATH PE3YIbTaThI
peleHus 3a/1a4 ¢ y4ETOM OrpaHUYeHUH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX OOBEKTOB.
Anrebpanyeckue BbIpaKEHHUS:

° HCIIONIb30BaTh alreOpanyecKyr0 TEPMUHOJOTHIO U CHUMBOJHKY, TIPUMEHSTh €€ B
nporiecce OCBOCHHUsT y4eOHOTO MaTepHaa;

° HAaXOJWTh 3HAUEHUs OYKBEHHBIX BBIPAKCHHA TMPU 33JaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX;

° BBITIOJHATh MPEOOpa30BaHUs IIETOT0 BHIPAKEHHS] B MHOTOWIEH MPUBEACHUEM
MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK;

[ ] BBITIOJIHATh YMHOXKCHUC OJHOYWICHA HA MHOT'OYJICH U MHOI'OYJICHA HAa MHOT'OYJICH,

MPUMEHSTH (HOPMYIIBI KBaJpaTa CyMMbI U KBaJ[paTa pa3HOCTH;
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° OCYIIECTBIIATH PA3JI0KEHNE MHOTOYJICHOB HA MHOYKHUTEIH C TIOMOIIBIO BHIHECCHHUS
3a CKOOKHM OOIIETr0 MHOXKHUTENS, TPYIITHPOBKH CJIaraeMbIX, IPUMEHEHUs (POPMYJT COKpPAIIEHHOTO
YMHOXCHUS;

° OPUMEHSATHh MPeoOpa30BaHKs MHOTOWIECHOB JUIS PEIICHHs Pa3IM4YHBbIX 3a]ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAJILHOM NTPAKTUKH;
° UCIIOJIB30BaTh CBOMCTBA CTENEHEM C HAaTypalbHbIMM IIOKa3aTelsIMH  JUISA

peoOpa30BaHuUs BBIPAKCHUM.
YpaBHEHHUs U HEPABEHCTBA:

° penaTh JMHEHHbIE YPAaBHEHHUSI C OJIHOW IEPEMEHHOM, TPUMEHSSI IPABUIIA IIEPEX0aa
OT UCXOJHOTO YPAaBHEHHUS K PABHOCUIILHOMY €MY;

° IIPOBEPSTH, SIBJISAETCS JIM YUCIO KOPHEM YPABHEHUS;

° NPUMEHSATH rpa)uuecKrue METOIbI ITPH PELICHUH JIMHEHHBIX yPaBHEHUH;

° COCTAaBJISAITh M  pellaTh JIMHEHHOE YpaBHEHHME [0 YCIOBUIO  3aJayH,

WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d MOTYYEHHBIN pe3ysbTar.
Koopaunats! u rpadguku. OyHKIUU:

° n300pakaTh Ha KOOPAWHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIHME 3aJaHHBIM
KOOpIMHATAM;

° OTMEYaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 3aJ@HHBIM KOOPAHHATAM,;
CTPOUTPH TPaPUKH JTUHEHHBIX (HYHKIIHIA;

° cTpouTh rpaduk GyHKIHU y =|x|;

° OIKCHIBATH C MOMOMIBIO (DYHKIMI W3BECTHBIC 3aBUCHMOCTH MEXKIY BEIMYMHAMU:

CKOpPOCTb, BpeMsl, PacCTOSHUE; L€Ha, KOJMYECTBO, CTOMMOCTb; IMPOM3BOJUTEIBHOCTb, BpEMs,
00BEM paboTHI,

° HaXOJUTh 3HaueHHE (PYHKIMHU 10 3HAYEHUIO €€ apryMeHTa;

o NOHMMATh TpapuUecKuil crmocod NpeACTaBICHUs H aHauu3a HHpopMalmmy;
U3BJICKaTh W HMHTEPIPETUPOBATh HWHGOpPMAIMI0O U3 TPaQHUKOB pPEATHHBIX IPOIECCOB U
3aBUCUMOCTEH.

8 kiracc

Uucna v BBIYUCIICHUS:

° UCIIOJIB30BaTh HaYaJIbHBIEC NPEICTABICHUSA O MHOXKECTBE JECUCTBUTEIIBHBIX YHUCEII
JUIsL CPaBHEHUS, OKPYIJIEHUSI U BBIYMCICHUM; M300pakaTh NEHCTBUTENIbHBIE YKCIa TOYKAaMHU Ha
KOOPJAMHATHOU IIPSAMOI;

° NPUMEHSTh TOHATHE AapU(METUUYECKOrOo KBAJpaTHOTO KOPHS; HAaXOAWUTh
KBaJ[paTHbIE KOPHU, UCIIOJIb3Ys MTPU HEOOXOAMMOCTH KaJIbKYJISATOP; BHIIOIHATH TPeoOpa3oBaHus
BBIPAKEHMI, COAEP/KALMX KBAIPAaTHBIE KOPHHU, UCITONIb3Ysl CBOMCTBA KOPHEH;

° CPaBHUBATH U YIIOPAI0YMBATH PAllMOHAIIBHBIE U UPPALIMOHAIBHBIC YNCIA,;

° BBIMOJHATh apudMeTnyeckue IeHCTBUS C PALMOHAIBHBIMH YHCIaMH, cOodeTas
YCTHBIE U IHUCBMEHHBIE IPUEMBI, BBINOJIHATH BBIYKMCICHHUS C HPPALUOHAIBHBIMU YHUCIIAMY,
OKPYTJIATH ACHUCTBUTEIbHBIE YUCIIA.

AnrebpanuecKue BHIPAKECHHS:

° BBIMOJHATh TOXJAECTBEHHbIE MPEoOpa3oBaHMsI PALMOHATIBHBIX BBIPAKEHUM Ha
OCHOBE ITPaBUJI ICHCTBUI Ha/l MHOTOWIEHAMHU U aJreOpandecKuMu IpoosMu;
° NPUMEHSTh MpeoOpa3oBaHUs BBIPAXKEHHUM IJIs pelleHus pa3iHyHbIX 3a1ad u3

MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.
VYpaBHEHHs 1 HEPABEHCTBA:

° noI0UpPaTh MPUMEPHI TIAp YKCEN, SIBISIOMIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C ABYMs IICPEMEHHBIMU,

° CTPOUTH B KOOPIMHATHOW IJIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHUS C JIByMS
NIEPEMEHHBIMH; MTOJTB3YSICh TPa)uKOM, TPUBOJAUTH IIPUMEPHI PEUICHUS YPABHCHUS;

L] pemiaTb CUCTCMBI IBYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYyMs ICPCMCHHBIMHA, B TOM YUCJIC
rpaduvecKy;
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° MPUMEHSTH rpapuuecKkre METOIbI IPHU PEIICHUH CUCTEM JIMHEHHBIX YPaBHEHHIA;

® COCTaBJIAATb MU pPCIIATh CUCTEMY JIMHEUHBIX ypaBHCHI/Iﬁ o YyCJIOBHUIO 3aJayu,
HHTEPIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM 3aJa4du HOJ'Iy‘lCHHBIfI PE3YIbTAT,

® peuiaTtb JIMHEIHBIC YpPaBHCHHA U YPAaBHCHUSA, CBOAAIINCCA K HUM,

® MMpOBOANUTDH HpOCTeﬁHIHC HCCJICI0OBaHUsA ypaBHeHPIfI n CUCTEM ypaBHeHHﬁ, B TOM

quCIIe ¢ MPUMEHEHNEM rpaguuecKix npeacTaBieHuil (yCTaHaBIMBaTh, HIMEET JI ypaBHEHUE WU
cucTeMa YpaBHEHUI pelleHus], €Clii UMEET, TO CKOJIBKO, U IIp.);

° NEPEXOANUTH OT CIIOBECHON (POPMYTUPOBKH 3a/1a4H K €€ areOpandeckoil Moiesu ¢
IIOMOILIBIO  COCTaBJICHUS ypPaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, HHTEpIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33auy IIOJyYEHHBIN PE3yJIbTaT.

DOYHKIUU:

° NOHMMAaTh W UCIOJb30BaTh (DYHKIMOHAIbHBIE MOHATUS M S3BIK (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAuEHUs); ONpeAesATh 3HaueHue (QYHKLIMU II0 3HAUYEHUIO apryMEHTa;
OTIpeNIeNIATh CBOWCTBA (PYHKIIUH 110 ee TpaduKy;

o k o
° CTPOUTH TpadUKU dIEMEHTAPHBIX QYHKIUHY = Y= V/x; onmceIBaTH CBOICTBA

yKa3aHHBIX QYHKIUH 10 TpaduKy.

9 kiacc

Yucna u BBIYUCIICHHUS:

° UCIIOJIb30BaTh 3aIIMCH OOIBIINX U MAJIbIX YUCEI C TOMOILBIO JIECATUYHBIX Jpo0eit
M CTEIICHEeH Ymca;

° HaXOJWUTh 3HAYEHUs CTEIICHEW C LENbIMU IIOKA3aTEJIAMH U KOPHEH; BBIYMCIATH
3HAUEHUS YUCIIOBBIX BHIPAKEHUM;

° BBITOJIHATH IPUKUJIKY PE3YJIbTaTa BEIYNCICHUN, OLICHKY YHCIIOBBIX BBIPA)KEHUH.

YpaBHEHHsI 1 HEPABEHCTBA:

° pelaTe JMHEWHbIE U KBaJpaTHbIE YPaBHEHUS, YPaBHEHMsSI, CBOISILMECS K HUM,
npocTeiine ApoOHO-paloOHANIbHBIE YPAaBHEHUS;

° pelaTh TEKCTOBBIE 3a]1aul aIredpanuyeckKuM CrocoOOM C MOMOIIbIO COCTaBIECHUS
YpaBHEHUS;

° IPOBOJUTH MpOCTEHIINe HCCael0BaHNs ypaBHEHHUH (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHHE KOPHHU, €CJIM UMEET, TO CKOJIBKO, U IIp.);

° IIPUMEHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPaBHEHUS, OLICHKH; PEILATh

JUHEWHBIE HEPAaBEHCTBA C OJIHOM TIEPEMEHHOM W MX CHCTEMBI; J1aBaTh TpapUUECKyIO
WJUTIOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

° pemaTh JIMHEHbIe HepaBEeHCTBA, N300pakaTh pPElICHHE HEPAaBEHCTB HA YUCIIOBON
HpSMO, 3aITUCBIBAaTh pEeIIEHHE C TOMOIIbIO0 CUMBOJIOB,;

° pemarb CHUCTeMbl JIMHEWHBIX HEpPaBEHCTB, HW300pakaTh peEIIeHHE CHUCTEMBI
HEpaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATh PEIIEHHE C TTOMOIIbI0 CHUMBOJIOB;

° UCIOJIb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbIX 33j1ay.

Anrebpanyeckue BbIpaKEHHUS:

° IPUMEHSTH OHSATHE CTETIEHH C LIEJIbIM MTOKa3aTeJIeM, BHIIOIHITh Peo0pa3oBaHUs

BBIPAXEHH, COIepIKALINX CTENEHH C LIEIbIM IT0Ka3aTeNIeM;
Koopaunats! u rpadpuku. @yHkuuu:

o n300paxaTh Ha KOOPJAUHATHON MPSIMOM JIy4M, OTPE3KH, HUHTEPBAJIbl; 3alIUCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alNreOpandeckoM s3bIKe;
o NOHMMATh W HCIOJIb30BaTh (YHKIMOHAIBHBIE MOHATHS M S3bIK (TEPMUHBI,

CHUMBOJIMYECKHE 0003HAueHUs); ONpEAeNsATh 3HAueHHWEe (QYHKUIMHU 10 3HAYCHHIO apryMEHTa;
OTIpeIeNIATh CBOMCTBA (PYHKIMHU IO €€ IrpaduKy;

y K
° CTPOMTb TpaduKH dIeMEeHTApHBIX (GYHKUMH Buta y =,y = xty=x3y=

Vx,y = |x|; onuceIBaTh cBOMCTBA UHCIOBOH QYHKINHM 1O €6 TpaduKY;
° pacnosHaBaTh (pyHKIUH U3yYEHHBIX BHIIOB;
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o MOKa3bIBaTh CXEMATHYECKU PACMHOJIOKEHHE Ha KOOPAWHATHOM TIOCKOCTH
rpaduKoB . .
. k
dbyurknuiit Buna: y = kx, y = kx + b, y = o
L 8 - e -
Yy=x",y = Jx, Yy =|x|B 3aBUCHUMOCTH OT 3HAUEHUIN KO2DPPUI[H-

€HTOB; OIIMCHhIBATH CBOMCTBA DPYHKI[MIA.

10 xknacc

Anrebpanyeckue BbIPaKECHHUS:

° pacKiIaabIBaTh KBaAPAaTHBINA TPEXWICH HA MHOXKUTEIN;

° peoOpa3oBbIBaTh PAlMOHATILHBIEC BHIPAXKCHHUSI.

YpaBHEHHUsI U HEPABEHCTBA:

° peniarh JIMHEWHbIE W KBaJpPAaTHBIE YPAaBHEHHMsI, YPAaBHEHHUs, CBOJSALIMECS K HUM,
npocTerme ApoOHO-PAMOHATBHbBIE YPaBHEHHUS;

° pelaTb CUCTEMBbI ABYX JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU U CUCTEMBbI
JIBYX YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBIISACTCS JIMHEHHBIM;

° peliaTh TEeKCTOBbIE 33a4i alreOpandyeckuM CrocoO0OM ¢ MOMOIIBI0 COCTaBICHHUS
YpaBHEHUS WA CUCTEMBI IBYX YPABHEHUU C IByMs IEPEMEHHBIMU;

° MIPOBOJIUTH MPOCTEMIINE UCCIECOBAHUS YPABHEHUN U CUCTEM YPaBHEHUU, B TOM
Yrciie ¢ MPUMEHEHHEM TpadUuecKuX MpeICTaBIeHIH (YCTaHABINBATh, UMEET JIM YPAaBHEHHE WIIH
CUCTEMa YPaBHEHUI pEIIeHUs], €CIIU UMEET, TO CKOJIbKO, U TIp.);

o pelath KBaJpaTHbIE HEPABEHCTBA; H300pakaTb pELICHUE HEPAaBEHCTB Ha
YHCIOBOM MPSIMOH, 3aIIUCBIBAaTh PEIIEHUE C TTOMOIIBIO CUMBOJIOB,;
o pelmarb CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBAJpaTHOE HEPABEHCTBO;

I/I306pa)KaTB peIICHUEC CUCTEMbI HEPABCHCTB Ha YHCJI0BOM HpﬂMOfI, 3allMCbIBATh PCHICHUC C
IIOMOIIBIO CHUMBOJIOB,

° UCIIOJIB30BaTh HEPABEHCTBA IIPU PEILICHUH Pa3JIMYHBIX 33]1a4.

Koopaunats! u rpaguku. ®yHKuuu:

° CTPOUTHh M H300pakaTh CXEMaTHYeCKH TpapuKH KBaJIpaTUUHBIX (QYHKIUH,
ONMCHIBATh CBOMCTBA KBaAPATUUHBIX (PYHKIUH 1O UX rpaduKam;

° pacrio3HaBaTh KBaJpaTUUHYIO (YHKIUIO MO GopMmylie U 1o rpaduky, IpUBOAUTH

IpUMEpHI KBaAPAaTUUHbBIX QYHKIUN U3 peaTbHOM XKU3HU, PU3NKH, TEOMETPHUH.
Apudmernueckas ¥ reoMeTprUUecKasi IpOrpecCuu:

° pacro3HaBaTh apu()METHUECKYI0 W TEOMETPUYECKYIO MPOTPECCHH MPU Pa3HBIX
crioco0ax 3aJIaHus;

° BBITIOJIHSITH BBIYMCIICHHS C UCTIOIB30BaHUEM (hOPMYIT N-TO YieHa apupMeTHUECKON
U TEOMETPUYECKOMN MPOTPECCHi, CyMMBI TIEPBBIX N YWICHOB,

° n300pakaTh WIEHBI OCIEI0BATEIILHOCTH TOYKAMH Ha KOOPMHATHON TUTOCKOCTH;

° pemath 3a/lauu, CBSI3aHHBIC C YHCIOBBIMU MOCJICIOBATEIIBHOCTSIMHU, B TOM YHUCIIE

3aJ]a4uM U3 peabHOM JKHU3HHU (C HCTIOIb30BAaHUEM KaJIbKYISTOPa, HU(POBBIX TEXHOJIOTHUH).
CrnennanbHble IpeAMETHbIE Pe3yJIbTaThl:
° BJIAJICHUE 3PUTEIIbHO-0CA3ATENbHBIM CIIOCOOOM OO0CIEN0BaHUsI M BOCHPUSATHUS
IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX) pelbeHbIX U300paKeHUH MPEeIMETOB, KOHTYPHBIX
M300paXKeHU reoOMeTpUUECcKUX GUryp u T.II.

° YMEHHUE BBINOJHATh MPU MOMOIIM YEPTEKHBIX MHCTPYMEHTOB I'€OMETPHUECKUE
MOCTPOEHHUS, TOCTPOEHKE TpaduKOB QYHKIUH, TUarpaMm M T.I1.

° YMEHHUE YUTATh IIBETHbIE (WM KOHTPACTHBIE, YepHO-0enble) penbedHble rpaduKu
ANIeMEHTapHBIX (YHKIIUHA Ha KOOPAMHATHOM IJIOCKOCTH.

° BJIaJICHHE NIPABUJIAMHU 3aITUCH MaTeMaTHUECKUX (pOpMyIT M CHIeIIMaIbHBIX 3HAKOB.

° BJIaJICHHE IPUEMaMHU ITpeoOpa30BaHUs MATEMaTHUECKUX BbIPaXKEHUI.
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TemaTnyeckoe MIIAHMPOBAHUE 10 YHeOHOMY KYpCy «Auredpa»

7 kJaacc

(3 yaca B Hene10, Bcero 102 yaca)

Ha3Banmue
pa3aeJa (TemMbl)
(4ncy10 YacoB)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

BBoaHbie ypoku
u YPOKH
MTOBTOPEHUS.
Ywucna u
BBIYHCIICHHUS.
PannonanbHble
yucna. (8 4.)

Hcropusi BO3HMKHOBEHHS anreOpbl, MpeIMeT H3ydeHUs
anreopsl. Myxamen 6en Myca anb-Xopesmu. [ToBropenue
[0 TeMaM Kypca MaTeMaTUKH 5-6 KIaccoB: JIEUCTBHS C
palMoHaIbHBIMUA ~ YHUCJIAMHU, MpPHU3HAKA  JEJIUMOCTH,
MPOTOPIMHU, TPOLEHTHI. Pelienne OCHOBHBIX 3aJad Ha
IpoOu, TPOLEHTHl M3 pealbHOW NpakTUKU. PeanbHbIe
3aBUCUMOCTH. [Ipsimast u oOpaTHast POMOPIITUOHAIIBHOCTH.

MOJTy4yaTh 3HaHUS 00 MCTOPUU BO3HHUKHOBEHHS anreOpbl W
npeaMere u3ydeHus aareopsl, o [luodanrte, o Myxamene 6ex
Myca anb-Xopes3mu,

CUCTeMAaTU3UPOBATh u oborararb
OOBIKHOBEHHBIX U IECATHYHBIX JIPOOSIX;
CpPaBHMBATh M YMOPSAIOUYUBATH IPOOH, MpeoOpa3oBbIBas Mpu
HEOOXOAMUMOCTH JIECATUYHBIE JIpoOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTU B OECKOHEUHYIO
JECSATHYHYIO IPO0B;

OPUMEHATh  pa3HooOpa3Hble  CcOCOOBI U MPUEMBI
BBIUMCIICHHS 3HAYCHUN POOHBIX BBIPAKCHUM, COJIEPIKAIIIIX
OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH: 3aMEHSTh MpH
HEOOXOJIMMOCTH JIECATUYHYIO JIpOOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JIECATUYHON, MPHUBOJUTH BBIPAKEHHE K
dbopme,  Haumbosiee  ymoOHOM I  BBIYHCIICHHH,
peoOpazoBLIBaTh APOOHBIE BBHIPAKEHUS HA YMHOXEHHE U
JIeJICHUE JIECATUYHBIX Ipo0ed K ACHCTBUAM C IEIBIMU
YHCIIaMU;

ONEPUPOBATH MOHATUEM "qucnoBoe BbIpaKeHue":
aQHAJIM3UPOBATh  BBIPAKEHUS, PACIIO3HABATH  YHUCIIOBBIE
BBIPQXKCHHS; HAXOJUTh 3HAYCHUS YHCIIOBBIX BBIPAKEHUH C
Y4ETOM NOPSIAKA IEUCTBUN;

pemarh 3aJadyd Ha 4YacTH, MPOIEHTHI, MPOMOPIIUU, Ha
HaxoXAeHHe ApoOu (MPOIEHTa) OT BEIUYUHBI U BEIUYMHBI
nmo e€ apobu (mporeHTy), apoOu (MpoIeHTa), KOTOPHIH
COCTaBIISIET OJHA BETUYMHA OT JIPYTOM;

MIPUBOANTH, Pa30UpPaTh, ONICHUBATh Pa3IUYHBIC PEIICHUS,
3aMycH penIeHui TeKCTOBBIX 3a]1ay,

3HAHUS 00




pacrio3HaBaTh M OOBSICHATH, ONMUPAsCh HA ONPEHCICHHS,
IPSIMO TPOTIOPIIMOHATIBHBIE U 00PATHO MPOIOPLIHOHATBHEIE
3aBHCUMOCTH MEXIY BEJIHMYMHAMM; MPUBOJUTH MPHUMEPHI
9THX 3aBHCHUMOCTEHl M3 pEalbHOrO0 MHpa, U3 JAPYTUX
y4eOHBIX TPEAMETOB;

pemate NpPaKTHKO-OPUEHTHPOBAHHBIE 33Ja4d Ha Jpoowu,
MPOLEHTHI, MPSAMYIO M OOpaTHYIO MPOMOPLHUOHAIBHOCTH,
HPOTIOPIHH.

Anrebpanueckue
BBIPAKCHUSI.
Toxnectsa. (9 4.)

BykBeHHbIE BBIPaKEHUS WIIN BBIPAXKEHUSI C IEPEMEHHBIMU.
JlonycTuMble  3HaueHUs  IepeMeHHbIX.  DopMyibl
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHH, PACKPBITHE
CKOOOK M IIPUBEJIEHHUE MOAOOHBIX CJIaraeMblX.

OBJIAJIETh ANreOpandecKo TEPMUHOJIOTHEN U CUMBOJIUKOM,
IPUMEHSTH €€ B IIPOLIECCEe OCBOCHMSI yUeOHOT0 MaTepuana;
HAXOJUTh 3HAYCHHUS OYKBEHHBIX BBIPAKCHHUU TIPH 33TaHHBIX
3HAUEHUSX OYKB;

BBITIOJIHATH BBIYUCIICHUS IO (OPMYIIaM;

(opMyIMpOBaTh CBOICTBA CIIOXKEHHMS M YMHOKEHHS 4HCel
(mepeMecTUTENbHOE, COYETaTEIbHOE, PACIPEICIUTEILHOE,
CBOWCTBA, CBSI3aHHBIC C HYJIEM U €IMHUIICH), 3alIUCHIBATh UX
B BUJIE popMyI;

OPUMEHATH (HOPMYJIbI JJIs PALlMOHAIN3ALUN BBIYUCICHUH;
COCTaBJIATh (OPMYJTy UETHOTO YUCiIa U GOPMYy HEYETHOTO
YUCIIa, YUCIIA, KPATHOIO JaHHOMY;

OOBSACHATH OHATHE TOXK/IECTBA;

BBINOJIHATh ~ TOXJIECTBEHHbIE  NPEOOpa3OBaHMs  LIEJIBIX
BBIPQ)KCHUH C IEPEMEHHBIMI Ha OCHOBE CBOMCTB CIIOKEHUS Y
YMHOKEHUS: TIPUBOJIUTH MOI0OOHBIE CllaraeMble, pacKphIBaTh
CKOOKH, Tepel KOTOPBIMH 3HAaK «ILIKOCY», 3HAK «MHUHYC»,
MHOUTEb;

NIPUMEHATh  TOKJIECTBEHHBIC npeoOpa3oBaHus ]
YIPOLIEHUS BBIPAXKEHU C IEPEMEHHBIMU;

MIPOBOJNTH JTOKA3aTEIbCTBO TOXKIAECTB PA3HBIMU CIIOCOOAMHU.

YpaBHenus. (8

q.)

VYpaBHeHHE U €10 KOpHU. JIMHENHOE ypaBHEHHE C OJHOH
IepeMeHHOoN. Penenue 3a1a4 ¢ MOMOIIbIO YPaBHEHUM.

OIIEPUPOBATH MTOHATUSMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OIHOM TIEPEMEHHOW, KOPEHb YpPaBHEHMS, PaBHOCUIBHOE
YpaBHEHUE;

MIPOBEPSTh, SABJIAETCS JM KOHKPETHOE YHCIO KOPHEM|
ypaBHEHUST; OOBSCHSATD, UTO 3HAYUT PELIUTh YPaBHEHUE;
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(hopMyIIMpOBaTh U IPUMEHSITH CBONCTBA YPaBHEHHUS;
OOBSCHITh, KAaKOe YpaBHEHHEC HA3bIBACTCS JIMHECHHBIM,
pacro3HaBaTh JIUHEHHOE YpaBHEHHUE; ONIPECISITh KOJIUYECTBO
KOpHEH, criocob perieHus;

peliaTh YpaBHCHHA BUAA ax=b IIPpU pa3JIMYHbIX 3HAYCHHUAX a
u b, a TakKe HECIIOKHbBIC JTHUHEHHBIC YpaBHEHHS C OJHOM
HepeMeHHOfI, CBOAANIMCCA K HHUM, I[IPUMCHAA IIpaBuiia
repexo/ia OT UCXOJAHOTO YPABHEHHUS K PABHOCHIBHOMY €My
0oJiee MPoCTOro BUAA,

COCTaBJISITh M peEIlaTh ypaBHEHHE IO YCIOBHIO 3aadyM,
HHTCPIIPETUPOBATE B COOTBCTCTBHMU C KOHTCKCTOM 3aJladu
HOJTYYCHHBIH Pe3yJIbTar.

Oynkuuu. (14 4.)

Koopaunara Toukn Ha npsimoit. PaccrosiHne Mexay 1Byms
TOYKaMU  KOOpAMHATHOM  mpsmoil.  [IpsmoyrosibHas
cucTeMa KOOpAMHAT Ha IUIocKocTu. [lonatue ¢GyHKuums.
BbIUKCIICHHE 3HaYeHUil (QyHkuuii nmo dopmyne. ['padux
¢ynkuuu. Jlunelinas ¢ynkous u e€ rpaduk. Ilpsmas
OPONOPLUHUOHATBHOCTb. UTeHHe TpauKOB peanbHbIX
3aucumocteit. 'papuk pyHkmmu y = [x|.

n300pakaTh Ha  KOOpPJAMHATHOMN NpsIMOM  TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpJAMHATAM;
ONEpUPOBATh  IMOHATHAMHU:  KOOpPAMHATHAsA  ILIOCKOCTD,

IpSMOYTOJIbHAsl CHUCTEMa KOOPAMHAT, KOOPIUHATHI TOYKH,
abciucca, opAnHaTa;

OTMEYaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM
KOOpJUHATaM; CTPOUTh I'pa)uKHU HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHbIX (POPMYJIaMU;

ONEepUpPOBaTh MNOHATUAMU: (PyHKUHMSA, TpaduK QYHKIHH;
rpaduK 3aBUCUMOCTH, apryMeHT (YHKIMM, 3Ha4YeHUE
¢GbyHKMM, 00nacTh ompeaeneHus (QYHKIMM; OBIAJAEBATh
(YHKIIMOHATIBHON TEPMHUHOJIOTHEHH;

paccmarpuBath crocoObl 3amanus ¢yHkiuu (popmyna,
Tabnauna, rpaduk); NPUMEHATh, W3ydaThb MPEUMYIIECTBa,
HUHTEPIPETUPOBATh rpaduyecKuil crocod mpeicTaBiIeHUs U
aHaJM3a pa3Ho0Opa3HON )KU3HEHHOW HHPOPMALINY;
paborath ¢ rpadUUeCKUMH H300paKEHUSIMU, TaOIUIIAMU,
OCBaMBaTh AJTOPUTM BOCHPUATHS rpauueckux 0ObEKTOB;
COCTaBJIATh TAOIUIIBI 3HAYCHUH (PYHKIINI;

HCIIOJIb30BAaTh HOBBIE TEPMHUHBI B MaTEMATUYECKOM peuu U
(YHKIIMOHATIBHYIO CUMBOJIMKY JUIsI 3aIMCH (DaKTOB;
BBIUUCIIATE 10 (opMysie 3HaueHHe (YHKUUHU MO 33JaHHOMY]
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apryMEHTy U 3HaueHHE apryMeHTa MO 33JaHHOMY 3HAYCHHIO
byHKIIHH;

HaXO/JWUTh 3HaueHHE (YHKIMH IO H3BECTHOMY 3HAUYCHHIO
apryMeHTa M pemaTrh OOpaTHyI0 3ahady Mo TpaduKxy]
GbyHKIUY;

CTPOUTH rpaduku PYHKIIUH TTO TOUKAM;

MPUMEHSATh TONYYCHHBIE 3HAHHUS U  HHTEPIPETAILH
rpadguyeckoro n300paxeHus peajJbHbBIX 3aBUCUMOCTEH;
ONEepUPOBATH TOHATHEM JHMHEHHas (QyHKIUS, Trpaduk
JUHEHHOHN QyHKIIUHU (TIpsiMast);

pacrno3HaBaTh JUHEHHYI0 QyHKIHIO Y = KX + b, onuceiBaTh
¢€ CBOICTBA B 3aBUCHMOCTH OT 3Ha4eHHH K03 puuueHToB K
ub;

OIIEpUPOBATh MOHSATHEM YIJIOBOW KO3()UIMEHT mpsAMOil
(rpaduka TMHEMHON PYHKIMN);

CTPOUTH rpaduKu JIUHEHHON GYHKIMH, QyHKIHHU Y = |X|;
IPUBOJIUTH TIPUMEPHI TMHEHHBIX 3aBUCHMOCTEH B PEabHBIX
HpoLeccax U SBICHUSAX.

paccMaTpuBaTh YacTHbIE CIydau JIMHEWHON (YHKIMH U HX
rpadukuy;

HCCIIEeI0BaTh CBOMCTBA QYHKIUH 1O (opMyJie U 10 IpaduKy;
CTpouTh rpaduKu THHEHHBIX (YHKIME Buaa y=Kx+b, y=b,
y=kx;

pacro3HaBaTh MPSIMYIO MPOMOPIUOHAIBHOCTE 110 (HopMyJIe U
rpaduKy;

IPUBOJIUTH TPUMEPHI TMHEWHBIX 3aBUCUMOCTEN B peabHbBIX
mporieccax u sIBICHUSX;

UCCIIEeI0BaTh KaK BIUsET Ko GUIMEeHT K Ha pacronokeHue
rpadpuka B KOOPAWHATHOM IIJIOCKOCTH W Ha B3aHMMHOE
MOJIO’KEHHE JABYX I'paUKOB;

HaXOJWUTh TOYKY TIEPECEYCHHs JBYX Tpa)MKOB JTHMHEHHBIX
¢GyHKUMH TpagUUECKH ¥ aHATTUTHYECKH.
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Crenenb c | OnpeneneHue CTENEHW C HATYpAJIbHBIM IIOKa3aTejeM. | ® TIPUBOJAUTH YMCIIOBBIE U OYKBEHHBIC MPHUMEPHI CTEIICHHU C
HaTypaJIbHbIM VYMHOXKEHUE U JIeJIeHUe CTeNeHel. BO3BEJCHUE B CTEIEHb HaTypaJbHbIM II0Ka3aTeleM, OObICHSS 3HAUCHHSI OCHOBAHUS
noKaszarejaeM 1 €€ | Ipou3BeAcHUs U creneHd. OJHOWIEH U ero CTaHIapTHBIN CTENEHM M II0Ka3aTelsl CTENEHU, HaXOOUTb 3HAYCHUS
cBoicTBa. (13 u.) | BuA. YMHOXKEHHE OJHOWICHOB. BO3BE/ICHUE OJHOUYJICHA B crernieHell Buaa a" (&— Jr000€ palMOHAIBHOE YUCIIO, N—
cTeneHb. QYHKIMHE y=X2, y=X° U UX Tpa(UKH. HaTypaJIbHOE YUCJIO0);
® BBHIUMCIITH 3HAYCHHE BbIpaXEeHWH Buma a", rae N -
HaTypaJbHOE YUCIIO MPH JHOOBIX a;
® HaxXOJWTh 3HAYEHUs BBIPAKEHUMN, COAEPIKALIMX CTENEHb C
HATypAJIbHBIM II0OKa3aTeNIeM, 10 TIOPAJIKY ACHUCTBUM;
® (opmynupoBaTh, 3aNUCBIBATH B CUMBOJMUYECKOH (opme u
000OCHOBBIBaTh CBOWCTBA CTENEHU (YMHOXKEHHME U JIEJICHUE
CTEIIEHEeH, BO3BE/ICHUE B CTENIEHb IPOM3BEICHUS U CTEIIECHN);
® [pUMEHATh CBOMCTBAa CTENEHU [UIsI IpeoOpa3oBaHusd
BBIPA)KEHUI U BBIYMCIICHUH, 1151 BBEIEHUS TIOHATHS HYJIEBOU
CTEIIEHU YUCIIa;
® OIepUpPOBaTh NOHATUEM «OJHOUICHY;
® pAclo3HaBaTh OJHOYWIEH U OAHOYIEH CTaHJApTHOIO BUJA,
IPUBOJIUTH OJJHOWIEH K CTaHAAPTHOMY BHUJY;
® BBIIOJIHATH YMHOKEHUE OJHOUICHOB W  BO3BEACHHUE
OJITHOWJIEHA B CTEIIEHB;
® TIPUMEHSTH paHee MOJTyYEeHHbIE 3HAHUS O CBOMCTBAX CTEIEHH.
MHorouseHs!. MHorouner m ero craHgapTHbelii BuJ. ClOXKEHME W | ® pacro3HaBaThb MHOIOWIEH U MHOTOWIEH CTaHAAPTHOIO BUJA;
(39 4.) BbIUNTAHUE MHOTOWIEHOB. YMHOXEHHE OJIHOYJIEHa Ha | ® IPUBOJAUTH MHOTOUJIEH K CTAaHJApPTHOMY BUY;
MHOT'OYJIEH. BBIHECEHHE OOILIEro MHOXKUTENS 32 CKOOKH. | ® OIpeNeNsTh CTeNEeHb MHOTOUJICHA;
YMHOK€HHE MHOrOWieHa Ha MHOrowieH. PasiiokeHue | ® BBINONHATH HNpPeoOpa3oBaHUs LEJNOr0  BBIPAXKEHUS B
MHOTOWJI€Ha Ha MHOXMTEIM CHOCOOOM TpYNIHUPOBKH. MHOTOWJIEH  TNPUBEJAEHUEM  MOJOOHBIX  CJIaraeMsblXx,
BO3BEJICHUE B KBaJpaT U B Ky0 CYMMBbI M Pa3HOCTH ABYX PacKpbITHEM CKOOOK;
BbIpaXX€HHUI. Pa3okeHne Ha MHOXXHUTEIM C IIOMOIIBIO | © BBINOJHATH YMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH U
dbopMyn KkBajgpara CyMMbl U KBagpaTra pa3HOCTH. MHOTOYJIEHa Ha MHOTOWJIEH, TPUMEHATH (POPMYIIBI KBaJpaTa
YMHOKEHHE Pa3HOCTH ABYX BBIPAKEHUH Ha UX CyMMY. CYMMBI U KBaJipaTa pa3HOCTH;
PasnokeHne pa3HOCTH KBaJpaTOB Ha MHOXUTENU. | ® UCIHONIB30BaTh  TEePMHMH  "(QOpPMYNIBl  COKpAIIEHHOTO
PaznoxxeHne Ha MHOXHTENIH CyMMbl M Pa3HOCTH KyOOB. YMHOXEHHS"
[IpeoOpa3oBaHue 1LEIOr0 BBIPAKEHUS B MHOTOWICH. | ©

HpI/IMeHeHI/IC PA3JIMIHBIX CII0CO00B AJId PAa3JIOKCHUSA Ha

OCYHICCTBIIATE PA3JIOKCHUEC MHOI'OYJICHOB Ha MHOXXHTCIAU
HyTCM BBIHCCCHUA

32 CKOOKM OOIIEro MHOMKHTEA,
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MHOXUTCIIN.

npuMeHeHHUsT (OpPMYNbl Pa3sHOCTH KBaapaToB, (opmyi
COKpAILEHHOI'0 YMHOXKEHMSI, Crloco0a rpyHIupOBKH;
MIPUMEHTHh NpeoOpa3oBaHUE MHOTIOWIECHOB JJISl PELICHUS
Pa3IUYHBIX 33Ja4 U3 MaTEMAaTUKHU, CMEXHBIX IPEIMETOB, U3
peanbHOMN IPAKTUKH;

3HAKOMHUTHCA C UICTOPUEH Pa3BUTUS MAaTEMATHUKH.

[ToBTopenne u | IloBTOpeHHEe OCHOBHBIX MOHATUH W METOJOB Kypca 7 | ® BbIOMpaTh, NPUMEHSATH OLIGHUBATh CIOCOOBI CpaBHEHUS
oboOmieHue. KJacca, 00001eHne 3HAaHHH. 4lycell, BBbIUMCIEHUH, MpeoOpa3oBaHU  BBIpaKEHUH,
(114.) pelleHus: ypaBHEHUII;
® OCYLIECTBJISITh CAMOKOHTPOJIb BBINOJHSAEMBIX IEHCTBUH M
CaMOIIPOBEPKY pe3yibTaTa BBIYUCICHUHN, TPeoOpa3oBaHui,
IIOCTPOEHU;
® pemiarb 3aJadyd M3 pEAIbHOM  KU3HHM, NPHUMEHSTH
MaTE€MaTU4YeCKHe 3HAHUA I PEIICHMs 3a7a4 U3 JIPYrux
IIPEIMETOB;
® pelaTh TEKCTOBBIE 33/1a4H, CPABHUBATh, BBIOMPATh CIIOCOOBI
pelIeHus 3aJa4H.
8 knacc
(2 yaca B HereJIK0, BCEro 68 yacos)
HasBanmue

pasaeJa (TemMbl)
Kypca (4uci10

OcHoBHOE CoAEpKaHuEe

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqalonmxcsn

4acoB)
HOBTOpCHI/IC CTGHGHI) C HaTypaJbHBIM ImokKasaTcjieM u eé CBOﬁCTBa; ® AKTYaJIU3UPOBATH UMCIOIIHUECS 3HAHUSA U YMCHUS
Kypca anreOpbl 7| mpeoOpa3oBaHWE IIENbIX  BBIPAKCHHWHA. pPEIICHHUE JUHEHHBIX | ® BBIIOJHATH TPEHUPOBOUHBIC 33IaHUSI, KOPPEKTUPOBATH CBOH

Kiacca. (5 4.)

ypaBHeHUH. Pemenne 3a1a4 npy NOMOIIY JINHEWHBIX YPAaBHEHUM.

SHaHUSA U YMCHUS,
® OTBC€YaThb Ha HUTOIOBBIC BOIIPOCHI
JOCTHIXCHHA.

YpaBHeHUs u

HEPaBEHCTBA.
CucreMsl

JIuHeitHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 TpaduK.
[lonsATHE cuCTEMBI TUHEHHBIX YPaBHEHHUU C IBYMsI IIEPEMEHHBIMH.
Pemienue cucteMm JHMHEWHBIX YpaBHEHHH CIOCOOOM IOJCTAaHOBKH,

® 1'[0I[6I/IpaTB MMPUMCEPHI Iap YrCCII, ABJIAIOIUXCA PCIHICHUEM

JUHENHOTr0 ypaBHEHUS C IBYMS IIEpEMEHHBIMY;
® HaxOJWTH IIeJIble PelIeHUs MyTEM nepebopa;
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JIMHEHWHBIX
ypaBuenmii. (15

q.)

criocoboMm crnoxeHus. ['paduueckuwii MeTOA PpEHICHHS CHCTEM
JMHEWHBIX YpaBHEHHH C IBYMs TEpEMCHHBIMH. PemieHue 3amay c
IIOMOILBIO CUCTEM JIMHENHBIX YPAaBHEHUM.

BBIPDAKATh M3  JIMHEMHOIO  YpPaBHEHHsS C
IIEPEMEHHBIMU OJHY IIEPEMEHHYIO Yepe3 APYTYIo;
CTPOUTH B KOOPAMHATHOHN IUIOCKOCTH TpaUK JTUHEHHOTO
YPaBHEHMsI C IBYMsI IEPEMEHHBIMU; MOJIb3YACh IPa(hUKOM,
IIPUBOAUTH IIPUMEPHI PELLIEHUS] YPABHEHUS;

pa3ianyaTh napajulelIbHbIE U NIEPECEKAIONINECS NPSAMBIE 110
UX YPaBHEHHUSIM;

HCCIJIEI0BATh BOIIPOC O KOJIMYECTBE PEILICHUI CUCTEMBI IBYX
JTUHEHHBIX YpaBHCHHA Ha OCHOBE (DYHKIMOHAIBHO-
rpauuecKux MpeaCTaBICHUN ypaBHEHHUS;

UCTIOJIB30BaTh TPapUUECKUI METOJ| JUIsl PEeIICHHsST CUCTEM
JUHEMHBIX  ypaBHEHUH C  ABYMsA  II€PEMEHHBIMU
(OrpaHUYeHHO);

pelarb CUCTEMBI JIBYX JMHEHHBIX YPAaBHEHHH C JIByMs
IIEPEMEHHBIMU NIOJICTAHOBKOW U CII0KEHHUEM;

COCTaBJIIATh U pEIIaTh ypaBHEHUE UM CUCTEMY YPaBHEHUN
I10 YCJIOBMIO 33/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ IOJTY4YECHHBII pe3yJIbTar.

JIBYMS

Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas
Ipo0b. (22 4.)

PanmonaneHble BelpaxeHus. Anredpandeckas qpoosb. JlomycTumele
3HA4YEeHUsl TMEPEMEHHBIX B JPOOHO-PAIMOHAIBHBIX BBIPAKECHUSAX.
OcHOBHOE CBOMCTBO ApoOH, COKpalleHHne anredpandeckux JIpooeii,
IpUBEJCHUE anredpandeckux Jpobel K oOIlemMy 3HaMeHaTellro.
CrnosxeHue U BbIUMTaHUE IpOoOeil ¢ OJJMHAKOBBIMU 3HAMEHATENSIMU;
CIIO)KEHHE M BBbIUUTAHUE Jpo0ei ¢ pa3HbBIMM 3HaMEHATEeIsIMH,
YMHOXEHHUE ApoOeii; Bo3BelAeHHE ApoOUW B CTENEHb; JeJICHUE
ApoOeEii. ITpeoOpa3oBanue palOHATIBHBIX BBIpa)KEHUII.
[ToncranoBka BEIpa)KEHUI BMECTO IEPEMEHHBIX.

¢bynkust y = k/X (oOparHasi mpomopIMOHAIBHOCTE) U €€ IpaduK
(rumep6oma).

3aMUChIBaTh alNreOpanyecKkrue BbIpaXKeHMs;

HaxoauThb 00J1acTh AO0IYCTHUMBIX 3HA4YCHHUI
palrOHAJIBHOI'O BEIPAKCHHA,
BBIIIOJIHATE  YHCJIIOBBIC ITOACTAHOBKHM W  BBIYHUCIIATH

3HaYeHHUe JIpoOH, B TOM YHCIIE C TOMOUIbIO KaJIbKYJIATOPA;
¢dbopMynMpoBaTh OCHOBHOE CBOMCTBO anredpanyeckon
IpoOM W TPUMEHSATh €ro Ajs InpeoOpa3oBaHMs IPOOeid:
COKpalllaTh palMOHANbHbIE JpOoOU, MPUBOIUTH JpOoOb K
3aJJaHHOMY 3HaMEHATellI0;

BBITOJIHATH ICHCTBHS € aNreOpandeckuMu Apo0simMH;
BBITIOJHSATH CJIO’KEHUE, BRIYUTAaHHE, YMHOKEHHE, JeJIEHUE U
BO3BEJICHWE B CTENEHb pPALMOHAIBHBIX Jpobel mpH
peoOpa3oBaHUN PALMOHANIBHBIX BBIPAXKEHUH C y4eTOM
MOpsIAKA ACUCTBUN;
JIOKa3bIBaTh TOXJECTBA,
Apoou;

CoJep KaIle  palroOHaIbHBIE
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® [IPUMEHATH NPeoOpa30BaHUs BBIPAKEHUU IJIsi pELICHUS
3aj1ad4;
® BhIpaXaTb mepeMeHHble u3  Gopmyn (puzmueckux,
T€OMETPUUYECKUX, OMTMCHIBAOIINX OBITOBBIC CUTYAITUH);
® pacro3HaTh PYHKIUIO Y=K/X U e€ rpaduk;
e crpouth Trpaduk GYHKIHH 110 TOYKAM, OIHMCHIBATH
CBOMCTBa (YHKIMHM (OTPAaHUYCHHO); AHATU3UPOBATH U
MOKa3bIBaTh CXEMATUYECKH TOJI0KEHUE HA KOOPAMHATHOM
IUIOCKOCTH Tpaduka B 3aBHCHUMOCTH OT 3HAYCHUS
kod(durmenta.
Ywucaa PanuonaneHble M WppallMOHAIBHBIE  4YHMCJIA; MHOXKECTBO | ® pa3BHBATh IMPEJICTABICHUS O YHUCIAX: OT MHOXECTBA
BBIYHCIICHHUS. pallMOHAJIBHBIX ~ YHUCEJ, CpPAaBHEHHWE palMOHAJIbHBIX  YMCEI, HaTypaJbHbIX YHUCEI JO MHOXECTBA JEHCTBUTEIbHBIX
KBagparusie JEHUCTBHSL C  palMOHAIBHBIMUH  uucinamu. IIpeacraBnenue YUCell;
KopHH. (19 4.) palMoOHANIBPHOTO YHCJIa JIECATHYHOM JpoObro. Pacrio3HaBaHuEe | ® O03HAKOMHTBCA C  BO3MOMKHOCTBIO  IPEACTaBICHUS
WpPparOHAIBLHBIX yucesl. I/IppaL[I/IOHaJ'IbHOCTB qyucia \/E IICfICTBHTGJ'II)HOFO yuciia Kak OECKOHEYHOU HGCHTHQHOﬁ
Jecatuunbple MpUOIMKEHUS UppaMOHATBHBIX yrcen. CpaBHEHHE Apo0H, NPUMCHATD AECATUIHBIC NPUOITHKCHHS
HUppalMOHATLHBIX YKcell. KoHeuHble 1 0ECKOHEUHBIC IECATUYHBIC panroHaJIbHBIX U MPPAallMOHAIBHBIX YHUCCIT,
npoOu. MHOXECTBO JCHCTBUTENBHBIX YHCEN; ICHCTBUTEIbHBIC | @ 1300paxarb JNEHUCTBUTEIIbHBIC qucia TOYKaMH
yrcia Kak OECKOHEYHBbIE JIeCATUYHBIE JPOOM. B3aMMHO KOOPJIMHATHOM TPSIMOW;
OJHO3HAYHOE COOTBETCTBUE MEKITY MHOKECTBOM JACHCTBUTEIbHBIX | ® 3alUCHIBATh, CpaBHUBATH u YIopsa1041uBaTh
YyKcesl U MHOYKECTBOM TOYEK KOOpPAMHATHOM mpsiMoil. CpaBHEHUE JCACTBUTEIIbHBIC YHCIIA;
NEHUCTBUTENBHBIX  YHCeNl, apuMeTHueckue  JedcTBUs ¢ | ® BBINOIHAT, COYCTas YCTHBIC M NMHCbMCHHBIC NPUEMBI,
I[el\/JICTBI/ITeHI)HBIMH YHUCJIaMH. apI/I(bMCTI/I'-IeCKI/IC HeﬁCTBHX C pannMoOHaJIbHBIMU YUCIIAMH,
KBangpaTHble KOpHM; apu(pMETHUYECKH KBaJpaTHBI KOpPEHb. TPECTABIIATH PAIUOHATIBHBIE YUCIIA IECATHIHON IPOODIO;
YpaBHeHue BUIa x? = a. HaXOKJICHHE MPUOJIMKEHHBIX 3HAaYeHUW | ® TOJIYIUTh NPCICTABICHUC O 3HAYUMOCTH JEHCTBUTEIIBHBIX
KBaJpaTHOro KopHsA. KBagpaTHBII KOpEHb W3 NPOU3BENEHUS U 4HCeT B IPAKTHYCCKOH ICATEIbHOCTH Ye/I0BEKa;
JpoOU; KBaJpaTHBII KOPEHb U3 CTENEHH; BbIHECEHHE MHOXKHTes | ® (OPMYIMPOBATh ONpEJCNCHHE KBaJAPaTHOrO KOPHS U3
W3-TI0J] 3HAaKa KOPHsS; BHECEHHME MHOXUTENSA IO 3HAK KOPHS. 4pciIa, apupMETHIECKOTro KBapaTHOIO KOPHS,
[IpeoOpazoBanue BeIpaXKEHUH, COIEPKAIMNUX KBAAPATHBIE KOPHH. ® [PUMEHATH OIICPALMIO U3BJICUCHUS KBA/IPaTHOTO KOPHA U3
DyHKIHs y:\/; VEVX 1 ee rpadux. YHCIia, UCTIONB3YS MTPH HEOOXOAUMOCTH KAJIbKYISATOP;
[ ]

I[Mpocreiine uppairoHansHbie ypaBHeHUs |/ f (X) = a,+/f(x) =

Vg ().

OLCHUBATh KBAaJAPATHBIC KOPHU LECJIbBIMH 4YHCIIAaMH U
JACCATUYHBIMU I[p06}IMI/I;

e pacro3HaBaTh GYHKIHIO y=v/X U rpaduk GyHKIMHY;
® CTPOHTH IpaduK QYHKIMH 10 TOYKAM, OTIHCHIBATH CBOWCTBA]
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(GyHKINY, TOKA3bIBaTh CXEMATUYECKH IOJIOKEHHE rpaduka
Ha KOOPJAMHATHOM MJIOCKOCTH;

CpaBHUBaThb MW  YIOPAIOYUBATh  pAlMOHAIBHBIE H
UppalMOHANIbHBIE YHCJIA, 3allUCaHHBIE C  IOMOIIBIO
KBaJPaTHBIX KOPHEH;

HICCIIeIOBaTh ypaBHEHHE X° = A, HAXOAWTh TOYHBIE W
npubimkEHHBIE KOpHU 11pH a > 0;

UCCJIEIOBaTh CBOMCTBA KBAJIPAaTHBIX KOpPHEH, MPOBOJS
YHCIIOBbIC 9KCHEPUMEHTHI C UCTIOJIb30BAHUEM
KaIbKYJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOWMCTBA apHU(PMETUUYECKUX KBAJIPATHBIX
KOPHEW;

NPUMEHSTH UX JUII TPpeoOpa3oBaHus BRIPAKEHHI;,
BBIHOCUTh MHOMKUTENb H3-TI0J] 3HaKa KOPHS, BHOCHTH
MHOYHTEJb 110/ 3HAK KOPHSI;

BBHIMIOJHATh MPEOOPa30BaHUS BBIPAXKEHHM, COJEpKAIINX
KBaJ[paTHbIC KOPHH;

U3Yy4aTh COCOOBI OCBOOOXKIACHHS OT UPPALMOHAIBHOCTH B
3HaMeHaTelne Jpoou;

BbIp@)XKaTh  MNEPEMEHHbIE M3  TEOMETPHUYECKUX U
busznueckux Gopmy;

BBIUUCIIATh ~ 3HAYEHUS  BBIPAXKEHUH,  CoOJeprKallux
KBaJpaTHbIE KOPHHU, HWCIOIB3yS TIPH HEOOXOAMMOCTH
TaOJIUILY KBAAPaTOB HATYPaJIbHBIX YHUCEI, KAIbKYISATOD;
UCTIOJB30BAaTh B XOJE pEIICHUS 3a1ad dJIeMEHTapHbIC
NPEJCTaBICHNS,  CBS3aHHBIE C  NPHOIMKEHHBIMH
3HAYEHUSIMU BEJINYMH;

3HaKOMHTHCS C HICTOPHEH Pa3BUTHS MAaTEeMAaTHKH.

IToBTOpEHME 51
o6o6menHue. (7 4.)

[ToBTOpEHME OCHOBHBIX MOHITUH U METOAOB KypCOB 7 U 8 KJIaCCOB,
0000111eHue 3HaHUH.

BbIOMpaTh, NMPUMEHSATH, OLEHUBATh CIOCOOBI CpaBHEHUS
quceNl, BBIYMCICHMH, MNpeoOpa3oBaHMil  BbIpAXEHUH,
pelIeHus] ypaBHEHUI;

OCYIIECTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JCHCTBUN U
CaMOIIPOBEPKY pe3ynbTaTa BBIYHMCIICHH,
npeoOpa3oBaHuil, IOCTPOCHUH;
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pemiatb 3aJa4yd M3 pealbHOM JKM3HU, IIPUMEHSATH
MaTeMaTHYeCKUE 3HAHUS I PELICHHUS 3a7ad U3 JIPYrux
PEIMETOB;

peliath TEKCTOBbIC 3aJ1a4H,
CrocoObl pelIeHus 3a1auu.

CpaBHMBaTh, BBIOMPATH

9 kaacce

(2 yaca B HeJ1e110, Bcero 68 yacon)

Ha3zBanue
pa3naena (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

[ToBTopenue. (44.)| [IpeoOpa3oBaHre panMOHAIBHBIX BbIpakeHUU. [IpeoOpa3oBaHue | ® aKTyaIM3UPOBATH UMEIOIIMECS 3HAHUS U YMCHUS,
BBIpQ)KEHUH, colepXkaluX KBaJpaTHbIC KOPHU. PelieHue cucTeM | ® BBINOJIHATH TPEHUPOBOYHBIE 331aHNUs, KOPPEKTUPOBATH CBOU
JIMHEWHBIX YPABHEHUM. 3HAHUS U YMCHUS,
® OTBeyaTb Ha MWTOrOBBIC BONPOCHI M OLEHUBAaTh CBOHU
JIOCTH>KEHUSI.
VYpaBHeHuUs u | OnpeneneHue KBaJpaTHOIO YPAaBHEHUS, HEMOJIHbIE KBaJpaTHHIC | ® PpaclO3HAaBaTh KBAJpaTHbIC YPAaBHEHMUS;
HEPaBEHCTBA. ypaBHeHHs. KoimdecTBO KOpHEW KBaJgpaTHOTO YpaBHEHHS B | ® 3alMCBHIBaTh GOPMYITY KOPHEH KBapaTHOTO YPaBHEHUS;
KBanpatHsie 3aBHCUMOCTH OT €ro /JAWCKpUMHMHaHTa. PelleHune KBaJpaTHBIX | ® pelaTh KBaJpaTHbIE ypaBHEHUS — IOJIHbIE U HETIOJIHBIE;
ypaBHenus. (22 | ypaBHeHuii 1o Qopmyne. PemieHue ypaBHEHWi, CBOASIIMXCS K | ® TPOBOAUTH TMPOCTCUIINE HCCICAOBAHHUS KBaJIPAaTHBIX
q.) KBaJpaTHBIM. PelieHne 3ajau ¢ MOMOIIbIO KBAJPAaTHBIX YPAaBHEHHMH. YpaBHEHMIA;
Teopema Bueta. [logOop KoOpHE#l ¢ HCIIOJIIB30BAHMEM TEOpPEMBI | ® pellaTh YpaBHEHMS, CBOJAIIMECS K KBaJpaTHbIM, C
Buera. KBagpaTHble ypaBHEHUS C TapaMETPOM. MIOMOIIBIO TPe0Opa3oBaHuii;
Pemenne npoOHO-paniMOHANBHBIX YypaBHEHHWH. Pemenne 3amau ¢ | @ HaOMIOATh M aHATU3UPOBATH CBSI3b MEXKAY KOPHIMH H
MOMOIIBIO PAIlMOHAJIBHBIX YPaBHEHUN Ha JBU)KEHUE, COBMECTHYIO KO3 pUIIMEHTaMU KBaJPaTHOTO YPaBHEHUS;
paboTy U MOKYIIKH. e (opMynupoBaTh TEOpPEMY BHETa, a TaKXkKe OOpaTHYIO
TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJIs pEIIeHus 3a/1a4;
® DpemaTh TEKCTOBBIE 33Jaud alredpandeckuM CrocoooM:
NEPEeXOAUTh OT CIIOBECHOH (OPMYJIUPOBKHU YCIOBHS
3aJaud K anreOpanyeckodl MoJenu MyTEM COCTaBIIEHUS
YpaBHEHHS,
® peuaTh COCTaBIEHHOE YpaBHEHHUE;
°

MHTEPIPETUPOBATH PE3YNIbTAT;
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3HAKOMUTBCS C UICTOPUEN pa3BUTHUS AJIreOpBI.

YpaBHeHus u
HEpPaBEHCTBA.
HepasencrBa. (18

q.)

UwncnoBele HEpaBEeHCTBA U HX cBolcTBa. OObenWHEHUE U
MEPECECYCHUE YUCIOBBIX MHOXKECTB. YHCIOBBIE INPOMEKYTKH.
OObevHEHNE W TEPECEYCHHUE  YUCIOBBIX  MPOMEXYTKOB.
HEpPAaBEHCTBO C OJHON mepeMeHHOH. JIuHeiHble HepaBeHCTBA C
OJIHO IIepeMeHHOM U uX perieHne. CrucTeMbl IMHEHHBIX HEPABEHCTB
C OJIHOM TepeMeHHON W uX pemeHue. M3o0pakeHue perieHus
JIMHEWHOI'O0 HEPAaBEHCTBA M UX CUCTEM Ha YMCIIOBOM IIPSIMOM.

dbopMynmupoBaTh  CBOWCTBAa  YHUCIIOBBIX  HEPAaBEHCTB,
WUIIOCTPUPOBaTh ~MX  HAa  KOOPJMHATHOW  IPSIMOIi,
JI0Ka3bIBaTh allre0panyecky;

JIOKa3blBaTh HEPaBEHCTBA Ha OCHOBE  OIIpE]esICHUs]

YHUCJIOBOI'O HEPABEHCTBA,
IIPUMEHATH CBOWCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4; B
TOM YMCJIE JUIsl OLICHKU 3HAYEHUs BBIPAXKCHUS;

OOBSACHSATH, YTO SIBISIETCS PEIICHHEM HEPaBEHCTBA C OJTHOM
IIEPEMEHHOM M YTO 3HAYUT PEIIUTh HEPABEHCTBO;

pemiath JMHEHHbIE HEPABEHCTBA C OJHON IMEpPEMEHHOM,
n300pakaTh pelieHue HEPABEHCTBA HA YHCIIOBOM MPSIMOIA;
IPUMEHATh TPU  PEIICHHMH  HEPAaBEHCTB  CBOMCTBA
HEPaBEHCTB;

pemaTth CUCTeMbl JIMHEWHBIX HEPAaBEHCTB, H300paxarh
pelIeHNE CUCTEMBI HEPABEHCTB Ha YHUCIOBOM NPSMON;
penarh IBOMHbBIE HEPABEHCTBA.

Uucna 41
BBIUNCJICHHUS.
[Ipubnmxénnoe
3HaUEHUE
BEJIMYHUHBI. (2 4.)

[IpuOnmx€HHOE 3HAUYEHUE BEJIMYMHBI, TOYHOCTb MPUOIMIKEHUS.
Oxpyrnenune uncen. [Ipukuaka u olieHKa pe3yJIbTaTOB BHIYUCICHUI.
[TorpemHocTs NpUOINKEHUS.

OOBSICHATh TOHATHUS TPUOIMKEHHOE 3HAYEeHUE U €ro
TOYHOCTb;

UCIOJIb30BaTh pa3Hble (OPMbI 3aMUCH TMPUOIUKEHHBIX
3HA4YCHMI;

aHATM3UPOBaTh U JIeNIaTh  BBIBOJBI O  TOYHOCTH
NpUONMIKEHUs JIeHCTBUTENBHOTO 4YHCIa TpPH  PElIeHUH
3a1adg;

BBIUUCIIATH aOCONIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTH
NpUOKEHNUS,

OKPYTJIATh JI€UCTBUTENbHBIE YKCIIA, BBHITOIHITh MPUKUJIKY]
pe3yJibTaTa BBIUYMCICHUH, OLEHKY 3HAYEHUM YHCIOBBIX|
BBIPAKCHU.

Ywucaa U
BBIYMCIICHHUS.
CreneHs ¢ IEeabIM
IMoKa3aTeJIeM.

Crenenp c menbiM TokazaTteneMm. CTaHAapTHas 3amuch 4YHUCIA.
Pa3mepbl 00bEKTOB OKpYXKAIOIIETO MUPA (OT SJEMEHTAPHBIX YaCTHIL
0 KOCMHUYECKUX OOBEKTOB), HJIUTEIBHOCTh TIPOIECCOB B
oKkpy»atoieM Mupe. CBOICTBA CTENEHU C 1IEJIBIM MTOKA3aTEJEM.

dbopMynupoBaTh
nokasaresem;
HAXOJIUTh 3HAYCHUS BBIPAKEHHM, COACPIKAIINX CTETICHb C
IIEJIBIM OTPHIIATENIbHBIM [TOKa3aTeleM;

OMpECACIICHUC CTCIICHHU (¢ O EJIbIM
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(10 4.)

MPENCTaBISATh 3aMUCh OOJNIBIIUX W MalblX 4YHCET B
CTaHJapPTHOM BH/IC;

CpaBHUBATh 4YHUCJIA W  BEJIUYMHBI,
HCITOJIb30BaHueM cterneHu 10;
MCIIOJIb30BaTh 3alUCh YHUCEN B CTAaHJAPTHOM BHUAE Jif
BBIPOKEHHS Pa3MEPOB O0BEKTOB, JUTUTEILHOCTH ITPOLIECCOB
B OKPY’KaIOIIEM MUPE;

(dbopMyIupOBaTh, 3aMUCHIBATH B CHMBOJUYECKOH (GopMe U
WJUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA CTEIEHU C IEJIBIM
MOKa3aTelieM;

MPUMCHSITh CBOWCTBA CTENCHH JJIsi MPEOOpa3OBaAHHMS
BBIPOKCHHM, COACPIKAIIUX CTCTICHH C IIEJIBIM TTOKa3aTelIeM;
BBIIOJIHATL JEHCTBHS € YHCIIAMH, 3allMCAaHHBIMH B
CTaHJapTHOM BHJe (YMHOXEHHE, JIeJIeHHEe, BO3BEJICHUE B
CTENEHb).

3allMCaHHbIC C

DyHKIUH.
OCHOBHBIC
TTOHATHS.

YucaoBwie

byskuu. (7 4.)

ITonarue ¢pynkuuu. O61IacTh ONpEeNeHUss U MHOXKECTBO 3HAUCHUI
¢ynkuuu. CnocoOwsr  3amanus  ¢yHkumid. ['paduk  QyHKIHM.
CoiicTBa GyHKINH, UX 0TOOpakeHre Ha rpaduke.

Urenne u nocrpoenue rpaduxos ¢yHkiuil. IIpumeps rpadukos
GyHKIMH, OTpaXalolMX  pealbHble MpoLecChl.  (YHKIHH,
ONMCHIBAIONINE TPSAMYI0O W  OOpaTHYIO MPOIMOPIMOHAIBHEIC

3aBHCHMOCTH, UX rpaduku. pyskumn y=x?, y=x3, y=v'x, y=k/x, y=|x|.

OIEpPUPOBAThH MOHATUAMM: (PYHKLUS, 00JIACTh ONpPEACTICHUS
¢ynkuuu, oOmacte 3HAaYeHWH  (QYHKIMHM, 3HAYCHHE
apryMeHTa, 3HaueHue (QyHKIUH;

BBIUUCIIATh 3HA4YCHUs (YHKIUH, 3aXaHHBIX (opMyrIamMu
(pu HEOOXOAMMOCTH UCIONB30BATh KAIBKYIISATOP);
COCTaBJISATh TaOIUIIbI 3HAYCHUHN (PYHKUINU;

CTPOUTH O TOYKaM rpaduku GyHKIUH (OrpaHUYEHHO);
ONMCHIBATh CBOMCTBA (PYHKIIMHU HA OCHOBE €€ rpa)uuecKoro
IPEeCTaBICHHUS;

OIMKCHIBATH CBOWCTBA AJIEMEHTAPHBIX (PyHKIWI: y=KX+b,
y=x, y=x, y=v'x, y=K/x, y=|x|;

HaXOJUTh C MOMOIIBIO Tpaduka GyHKINU 3HAYEHHUE OHOM
U3 pPAacCMaTPUBAEMBIX BEJIMYUH MO0 3HAYEHHUIO JPYrou
(mpuOAM3ZUTENBHO);

B HECJIO)KHBIX CITydasX BBIpaKaTh (HOPMYIION 3aBUCHMOCTD
MEX/y BEIMYMHAMU;

pacrio3HaBaTh BHJBI M3y4aeMbIX (DYHKIMI, COTIOCTABIISITH)
CXEMaTHUYECKH TO0JIO)KEHUE HAa KOOPAUHATHOW IUIOCKOCTH

rpadukoB Gyrkimit Bua: y=Kx+b, y=x2, y=x%, y=v/x, y=K/X,
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y=|X| ¢ cooTBeTcTBYIOIIEH (POPMYIION;
UCITIOJIb30BaTh  (DYHKIIMOHAIBHYIO
CUMBOJIUKY;

HCCIIEI0BATh MPUMEPHI TPAPUKOB, OTPAXKAIOIINX PEATbHbIE
MMPpOLCCChI U SAIBJICHUA,

IPUBOJUTE TIPUMEPBI TPOIIECCOB M SABJICHUHN ¢ 3aJaHHBIMH
CBOMCTBAMH;

3HAKOMHTBCS C TIOHATHEM HENPEPHIBHOW  (PYHKIIUH;
paccMaTpuBaTh NPUMEPBI KYCOUHO 3aJIJaHHBIX (DYHKITHIA;

TCPMHUHOJIOTUIO H

[ToBTOpEeHne u
o0o0menue. (5

q.)

[ToBTOpEeHHE OCHOBHBIX TMOHSITHH W METOIOB KypcoB 7, 8 u 9
KJIacCOB, 00001IeHNEe 3HAHNN.

BbIOMpaTh, NPUMEHATH, OIICHHBATh CIOCOOBI CPaBHEHUS
qucesl, BBIYMCIEHUH, MpeoOpa3oBaHUM  BBIPAXKECHHI,
pelIeHusl ypaBHEHUI;

OCYILECTBIIATh CAMOKOHTPOJIb BBIIIOJHSAEMBIX JIEUCTBUN M|
CaMOIIPOBEPKY pe3yibTaTa BbIUMCICHUI, TpeoOpa3oBaHuil,
IIOCTPOEHHU;

pemiatb  3aJayd U3  peaJbHOM  KU3HHU, IPUMEHATH
MaTe€MaTU4YeCKUe 3HaHUA Ul pelIeHUs 3a1ad U3 JPYrux
MIPEAMETOB;

pemiatb  TEKCTOBBIE  3a/ayH,
CrocoObl peleHus 3a1auu.

CpaBHMBaTh, BbIOMpPATH

10 kaace

(2 yaca B HeeJIK0, BCero 68 yacos)

HazBanue
pasnaesa (TemMbl)
Kypca (41Mci10
4acoB)

OcHoBHOE coaepiKkaHue

OcHoBHbBIE BHBI 1eITEJIbLHOCTH oﬁyqammuxcﬂ

[ToBropenue. (3

q.)

Pemenue ypaBHeHuit u HepaBeHCTB. [IpeoOpa3oBaHue BhIpaKeHUH,
COJIEPIKAIIMX CTETICHb C LENBIM IIOKA3aTECIIEM.

AKTYaJIU3UPOBATH UMCHOIINHUECS 3HAHUA U YMCHUS
BBIIIOJIHATE TPCHUPOBOYHLBIC 3aJlaHUA, KOPPECKTUPOBATH
CBOH 3HAHUA U YMCHUS;

OTB€YATh HA HTOTI'OBLBIC BOIIPOCBI M OLCHHUBATH CBOU
JOCTHIXKCHHUA.

Anrebpanueckue
BBIpa)KEHUSI.

KBagpartsslii TpéxuneH. PaznoxeHne KBagpaTHOro TpEXWICHA Ha
MHOYUTEH.

® Dacmo3HaBaTh KBAJPaTHBIA TPEXUJIEH, HAXOAUTH KOPHH

KBaApaTHOT'O TpéX‘{J'ICHa, YCTAHABJIMBATL BO3MOKHOCTH CT'O|
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KBanparnsiii
TpéxuieH. (3 4.)

pasyioKeHUsT Ha MHOYKHUTEIIH,
packiaJplBaTh HA MHOXXUTEIIM KBAJPATHBIH TPEXWICH C
HCOTPpULATCIIbHBIM JUCKPUMHUHAHTOM;
IPUMEHSTh pa3JioXKeHUe KBaJApaTHOTO TpExdieHa
JUUIsl Tpeo6pa3oBaHMsl PAllMOHABHBIX BbIpAKEHUH.

DyYHKIUH.
KBanparnunas

bynakuus (8 4.)

KBagparnunas pynkims, e€ rpaduk u cBoiicta. [lapabona,
KOOP/AMHATHI BEPIIMHBI TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CrenenHble (YHKIIMH C HATYpPAJTLHBIMU TOKA3aTENSIMU 2 U 3, HX
rpaduku u cBoiicTBa. I'paduyeckoe pemienue ypaBHEHUA.

pacno3HaBaTh KBaAPaTU4HYIO (GYHKIUIO 110 (hopMyIe;

MCCIIEIOBATh U OMKCHIBATh CBOMCTBA (DYHKIMH y=ax? MpH a|

>0 u npu a < 0 u pyHKIMH y=ax2+n u y=a(x-m)2;

CTPOMTH W  HM300pa)xaTb  CXEMaTHYECKH  Tpaduku

KBaJIPaTUYHBIX (QYHKIHMHA, 3aJaHHBIX (QopMyrTaMu BUY

y=ax?, y=ax’+n, y=a(x-m)?, y=a(x-m)*+N ¢ HOMOIIHIO

mabJI0HOB TTapaboIIbL;

BBISBISITH W 0000marh  OCOOCHHOCTH  Tpadukal

KBaJpaTu4HOM QyHKIMK Y = ax2 + bx + ¢;

OTpeNeNiaTh KOOPIMHATHI BEPIIUHBI IMapaloiibl, OCh €e

CHMMETPHH, HaIlIPaBJICHNE BETBEH;

CTpOUTH TpapuK (QYHKIUH, 3aJaHHON (popmMyrnoi Buma y =

ax2 + bx +c;

NPUBOJNUTE TIPUMEPHI KBAJIPATUYHBIX 3aBHCUMOCTEH W3

peanbHOM JKHU3HHU, PU3UKH, TEOMETPHH;

pacro3HaBaTh GyHKIHIO y=ax°;

OOBSICHATH PACHOJIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH

rpaduka;

UCIOJIb30BaTh ¢byHKIHOHATBHO-TpaduyecKue

NIPEJICTAaBIICHUS JJIsl PEIICHUS M UCCIIEIOBAaHUS YpaBHEHUI,
aHaJM3UpOBaTh W TPUMEHSTH CBOWCTBA M3Y4YEHHBIX
(GYHKIUH 17151 ©X TOCTPOEHUSI.

YpaBHEeHUs
HEpaBEHCTBA.
YpaBHEeHUs c
OJTHOH
nepemenHoil. (8

q.)

u

JIuneniHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIUXCA K
nuHerHbIM.  KBagpatHoe ypaBHeHue. PemenHue ypaBHEHHI,
CBOZAIIMXCA K KBaJpaTHBIM. bukBagparusie ypaBHeHus. [Ipumepst
peuieHusl ypaBHEHHU TPEThel U YETBEPTON CTENEHEN PA3JI0KEHNEM
Ha MHOXUTeNW. PemieHne ApoOHO-pAIIMOHANBHBIX YpaBHEHHH.
Pemennie TeKCTOBBIX 3aJa4 anredpanyeckKuM METOIOM.

OIIPEIEIATH CTENEHb LEJIOr0 YPaBHEHMS,
pacro3HaBaTh LieJble U IpOOHbIE YPaBHEHUS;

peliarb JUHEHHBbIE U KBAaJApaTHbIC YPaBHEHHUs, YPABHECHMUS,
CBOJSIIMECS K HHUM, IpocTeiine IpoOHO-palroHabHbIE
YpaBHEHUS;

pemarb yYpaBHEHHs TPETbEd M YETBEPTOM CTENEHU C
IIOMOIIBIO  PA3JIOKEHUS HAa MHOXUTEIM U BBEICHUS
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BCIIOMOTaTeJIbHBIX MepEeMEHHBIX (meTon 3aMEHBI
MEPEeMEHHOI), B YacTHOCTU peuiarb OHKBaJpaTHBIC
ypaBHEHUS;
pemats JIpoOHO-pallOHANbHbIE YPaBHEHUS, CBOJS HX K|
LEJIBIM YPABHEHUSIM C MOCIEAYIOLIEH NPOBEPKON KOPHEI;
HAXOJUTh 00JACTh JOMYCTUMBIX 3HAYEHHHM NMEpeMEHHOU B
JPOOHO-PANMOHAIIEHOM YPaBHEHHH, COTJIACOBBIBATH KOPHH
ypaBHeHus ¢ O/13;

npenaraTh BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3aj1a4, 00CY»X1aTh UX U pelIaTh TEKCTOBBIC 331a4U Pa3HBIMU
crocobdamu;

3HAKOMUTBCS C MICTOPHUEN pa3BUTHS MaTEMATUKH.

YpaBHeHus "
HEPaBEHCTBA.
KBagparusie
Hepasencrea. (6

q.)

KBagpaTHble HEpaBEHCTBA U UX PELICHHUE.
Pelrenre HepaBeHCTB METOIOM UHTEPBAJIOB.

YuTaTh, 3alMChIBaTh, IIOHMMaTb, HHTEPIPETUPOBATH
HEPABEHCTBA; UCII0JIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO;
BBIIIOJHATh IPEOOPa30BaHUs HEPABEHCTB, MWCIIOJIb30BATh
JUIs IpeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB;
pacro3HaBaTh JIMHEWHBIC U KBaIPAaTHBIC HEPABEHCTBA,
pelaTh KBaJpaTHbIC HEPABEHCTBA, UCIIOJIb3YsI I'paduuecKue
IIPEICTABIICHMUS;
pemiaTh KBaJpaTHblE HEPAaBEHCTBA M HEpaBEHCTBa Ooiee
BBICOKOM CTEIIEHU METOJIOM UHTEPBAJIOB;
pelarb CUCTEMBbl HEPAaBEHCTB, BKIIIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO;
OCBauBaThb U IPUMEHATb HEPABEHCTBA IIPU pelleHUuHn
pa3IMYHbIX 3ajay, B TOM yucsie
IPAaKTUKO-OPUEHTHUPOBAHHBIX.

YpaBHeHUs
HEPaBEHCTBA.
Cucremsl
ypaBHEHHUH. (6 4.)

VYpaBHeHHE ¢ ABYMs IepeMEeHHbIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUN C JIBYMs IIEPEMEHHBIMU M €€ DEIICHHE.
Pemenne cuctem AByX ypaBHEHMI, OJJHO M3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpoM ctenenu. I 'paduueckas HHTEpIpeTalus CHCTEMBI
YPaBHEHHUI C JIByMs NEpEMEHHBIMU. PellleHne TEKCTOBBIX 3anad

anredpanvyeckiuM crocoOoM.

OCBAaMBAaTh U NPUMEHSATH NMPUEMBI PELICHUS CUCTEMBI JIBYX
JIMHEMHBIX YPAaBHEHUU C ABYMS MEPEMEHHBIMH U CHCTEMB]]
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS]
JIMHEWHBIM;

HCIIOJIB30BaTh (G yHKIIMOHATBHO-TpadUIECKUE
MPEJCTaBICHUS JJIsl PEUIEHUS] U UCCIEIOBAHUS YPaBHEHMI]
U CHUCTEM;

aHATM3UPOBATh TEKCTHI 33/1a4, PENIaTh UX aNre0pandeckum
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CHocOOOM: TEpPeXOAUTh OT CJIOBECHOH (OPMYINPOBKH
yCIIOBUSL 3aJaud K anreOpanyeckoil MoJenu MyTéM
COCTaBJICHUS] CUCTEMbI YPAaBHEHMI; pEIIaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HUHTEPIPETUPOBATH PE3YIbTAT;
3HAKOMHUTBCS C UICTOPUEN pa3BUTHUSI MAaTEMATUKHU

VYpaBHeHUS u | I'papuueckas nHTepnperanysi HEPaBEHCTB U CUCTEM HEPABEHCTB C UMETh IpecTaBlIeHne 00 N300paKeHUH Ha KOOPIMHATHOM
HEPABEHCTBA. JBYMsI IEPEMEHHBIMHU. IUIOCKOCTH MHOXKECTBA PEIICHUNM HEPAaBEHCTBA C ABYMs
HepaBenctBa ¢ INEPEMEHHBIMM € IIOMOLIbI0 IPUMEPOB Ha T'OTOBBIX
JBYMsI PUCYHKaX.
NepeMeHHBIMH (2
4.)
Yucnossle ITonsarue YHCIIOBOI [0CJIEI0BATEIbHOCTH. 3ananue OCBauMBaTh M NPUMEHITh MHJEKCHbIE OO0O3Ha4YeHUS,
MOCJIEIOBATENIbH | TMOCIIEIOBATEIBbHOCTH PEKYppeHTHOW Qopmynoii u  Qopmynoi CTPOUTb pPEUYEBbIE BBICKA3bIBAHUS C MCIIOIb30BAHUEM
octu. (20 4.) Nn-rowieHa. Apudmernyeckas U TIeoMeTpUyecKas IpOrpeccuu. TEPMHUHOJIOTHH, CBSI3aHHOM C HOHATUEM
dopmMynBl N-rO uYiIeHa apUPMETUYECKOH M TeOMETPUYECKON I10CJIEI0BATENbHOCTH;
nporpeccuif, CyMMbl IepBbIX N wieHOB. M300paxkeHue 4IeHOB aHaJIM3UPOBATh bopmyny n-ro YjieHa
apu(METHYECKOW M TEOMETPUYECKON NpOoTrpeccMii TOYKaMu Ha IOCJIEIOBATENbHOCTH WM PEKYPPEHTHYIO (QopMmyay H
KOOPAMHATHOM MJIOCKOCTU. JINHEHHBIN 1 3KCIIOHEHLIUAIBbHBIA POCT. BBIUMCIIATh WIEHBl IOCIEA0BAaTEIbHOCTEH, 3aJaHHbBIX
Cno’xHbI€ MPOLIEHTHI. 3TUMH (OopMyJIaMu;
YCTaHABIMBaTh  3aKOHOMEPHOCTb B IIOCTPOEHUH
MOCJIEZIOBATEIbHOCTH,  €CJAM  BBIIUCAHBl  IEpPBbIE

HECKOJIBKO €€ YJICHOB;

pacrno3HaBaThb apuU(PMETUYECKYI0 U T'€OMETPUUYECKYIO
IPOTPECCUU MPH pa3HbIX criocolax 3aJaHMus;

pelaTh 3aJa4u C UCMHOJIb30BaHUEM (POpMyla N-ro wieHa
apu(pMeTHYECKON U TeOMETPUIECKO porpeccuil, CyMmbl
MEPBBIX N YWICHOB;

n300pakaTh WIEHBI MOCTEI0BATEIbHOCTH TOYKAMH Ha
KOOpPJIMHATHOMN TUIOCKOCTH (OTPaHUYEHHO);
paccMaTpuBaTh TPUMEPBl TMPOLECCOB U SIBICHUN U3
peaIbHOM KHU3HU, WUIIOCTPUPYIOIINE H3MEHEHUE B

apu(MeTHUeCKOW TPOrpeccud, B  TE€OMETPUUYECKON
MIPOrPECCU;
pemaThb 3ajaud, CBsI3aHHBIE c YHCIIOBBIMH
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[IOCJICZIOBATEBHOCTAMH, B TOM 4HCIE 3aJadd U3
pEeabHOM JKU3HU;

pelars 3aJa4d Ha CJIOXHBIE IPOLEHTHI, B TOM 4YHCIIE
3aladyd U3 pealbHOM MpakTUKU (C HUCHOJIb30BaHUEM
KaJIbKYJISATOPA);

3HAKOMUTHCS C UICTOPHEH pa3BUTUSI MAaTEMAaTUKH.

IToBTOpEHME,
0000111eHHE,
CUCTEMAaTH3AIIH
3HaHuH. (12 4.)

Uucna wu BblUMcIeHUA (3aluch, CpaBHEHUE, JEUCTBUS

C

JEUCTBUTEIBHBIMM  YMCJIAMHM, 4YHUCJIOBas MpsMas; IPOLEHTSHI,
OTHOILIEHHSI, MPOMOPIMHU; OKPYIJIEHHE, NPHUOJIIKEHHE, OIICHKA;

pelleHrne TeKCTOBBIX 33/1a4 apu(METHYECKUM CIIOCOO0M).

OIEPUPOBATh IOHATUSAMHU: MHOKECTBO, IOJIMHOXECTBO,
olepalnuy HaJl MHOKECTBAMU;

UCTOJIB30BaTh TpapHUUEcKoe MPECTaBICHUE MHOMXKECTB
JUISL OIIMCAHUS PEANBHBIX IIPOLECCOB W SBJICHUM, NPHU
pELIeHNH 3a]1a4 U3 IPYruX y4eOHbIX MPEIMETOB;
aKTyaJIM3UpOBaTh TEPMUHOJIOTHIO U OCHOBHBIE IEHCTBUS,
CBA3aHHBIC C YHCIAMHU: HATypPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIA, JEIUMOCTb HaTypaJbHBIX YHCEI,
IPU3HAKU JIEITUMOCTH, LEJIO€ YHUCJIO, MOIYJIb 4YHUCIA,
OOBIKHOBEHHAs U JeCATUYHas ApoOu, CTaHAAPTHBIN BUI
qrcia, apuMETHUECKUI KBaIpaTHBIA KOPEHB;
BBINOJIHATh [JE€HCTBUS, CPaBHUBAaTh M YIOPSAOYMBATH
YHUCIa, TIPEICTaBIATh YUCIA HA KOOPJAWHATHON MPSMOH,
OKDPYIJIATh YHCIIA;

BBIIIOJHATh ~ NPUKUIKY U
BBIYMCIICHUI;

pelaTh TEKCTOBBIE 33Ja4l apU(PMETHUECKUM CIIOCOO0M;
pelarb NPaKTUYECKUE 3a1adi, COAEPIKAIIUE IIPOLEHTHI,
JIOJIA, YaCTH, BBIPAKAIOIINE 3aBUCHUMOCTH: CKOPOCThb—
BpEMSA—PACCTOSIHUE, IEHAa —KOJIUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAQ;
pa3bupartb peajbHbIe JKU3HCHHBIE CUTYyalluH,
(dbopMynupoBaTh MX Ha S3bIKE MaTEMAaTHUKH, HAXOJUTh
peuieHue, NOpPUMEHSAs  MaTEMaTUYECKMM  amapar,
WHTEPIPETUPOBATH PE3YJbTaT.

OLICHKY  pe3yJjbTaTa

Anrebpanueckue BbIpakeHHs (MpeoOpa3zoBaHMEe anredpanyecKux

BBIPAXEHH, JOMYCTUMbIE 3HAUECHHUS).

ONEpUpPOBaTb  IOHATUSAMU:  CTENEHb C  LEIbIM
rokasareseM, apupMeTHYecKHil KBaJpaTHBI KOpPEHb,
MHOTOWJIEH, ajiredpanyeckas 1podb, TOXKAECTBO;
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BBITIOJIHSITH OCHOBHBIE JICCTBUS: BBITIOJIHITH PACUYETHI 11O
bopmynam, peoOpa3oBLIBATh (13
JIPOOHO-PAlMOHANILHBIC BBIPAXCHUS U BBIPOKCHUS C
KOPHSIMH, pEaJM30BbIBATh Pa3jI0KEHUE MHOrOUYJIeHa Ha
MHOXKHUTEIM, B TOM YHCIIE C HCIIOJIb30BaHHEM (GOpMYI
Pa3HOCTH KBAJPATOB U KBaJipaTa CyMMbI U Pa3HOCTH;
HAaxXOJUTh JOMYCTUMbIE 3HAYEHUS IMEPEMEHHBIX IS
JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHH, KOPHEH.

YpaBHEHUs, HEPAaBEHCTBA M HUX CHUCTEMbl (METOJIbl PEIICHUS,
pelieHune 3a7a4 Ipy MOMOIIY YPaBHEHUI U CUCTEM YpaBHEHHI)

OICpHUpOBaATH IIOHATHUAMMU YpaBHCHUC, KOpPCHb
YpaBHCHU, CTCIICHb YPABHCHU, JIMHEHHOE HCPABCHCTBO,
KBaApaTHOC HCPABCHCTBO, CUCTEMA ypaBHeHHﬁ, CHCTEMA
HCPAaBCHCTB, pPaBHOCUJILHBIC Hp606paSOBaHI/IH;
AKTYaJIM3UPOBATH OCHOBHBIC MCETO/bI peiCHuA
ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM;

peliaTh TCKCTOBBLIC 3aa4N aﬂre6paI/I‘~I€CKI/IM CIIocoOoM.

@OyHKIMU  (IOCTpPOEHHE, CBOMCTBA  M3YYEHHBIX  (YHKLUMH;
rpaduveckoe pereHne ypaBHEHHIH U HX CHCTEM).

OTIepUPOBATh MOHATHSIMH: (QYHKIHS, rpaduk (QyHKIUH,
Hymd  (QYHKIUH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHusi, yObIBaHUs, HauOoJbliee U
HaMMEHbIIIee 3HAYCHUST PYHKIINY;

aHaJM3upoBaTh, CPaBHMBATH, OIMCHIBaTh CBOMCTBA
(GyHKIUH, CTPOUTH UX IpadUKy;

OTIepUPOBATH MOHATUSAMMU: MPsAMasi IPOMOPLUOHATIBHOCTbD,
oOpaTHasi TMPOMOPIMOHAIFHOCTh, JHHEHHas (QyHKIWS,
KBaJ[paTH4Has QyHKIUs, napaboia, runepoona;
WCTIOJNB30BaTh TpadUKUA Ui ONpPEACICHHUS CBOWCTB,
IpPOIIECCOB W 3aBUCHUMOCTEH, JUIsl pelIeHHs 3agad M3
JPYTUX y4eOHBIX MPEJMETOB U PEANbHON KHU3HH;
MOJICIUPOBaTh € MOMOINBIO TpaduKOB  peayibHbIE
MIPOIIECCHI U SIBJICHUS;

BBIPAXaTh bopmynamu 3aBHCUMOCTH MEXTY
BEJTMYNHAMH.
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PABOYAS ITPOI'PAMMA 110 YYEBHOMY KYPCY «I'EOMETPUS»
Coaepixanue yueOHoro kypca «I'eomerpus»
7 knace

Havanpnble nonsarus reomerpuu. Touka, mpsiMasi, OTpe30K, Jyd. Yroia. Buael yrios.
Beprukanbubsle u cMexHbIE yribl. buccekTpuca yria. [lapamienbHOCTh U IEPIEHAUKYIISIPHOCTD
IPSIMBIX.

OcCHOBHBIE TIOCTPOECHHsI C IIOMOLIBKO LUPKYJIS M JIMHEHKH. TpeyroiabHuk. Beicora,
MeanaHa, OMCCEKTpHUCa, UX CBOMCTBA.

PaBHOOe1peHHBII 1 PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpHU3HAKKM pPaBHOOEIPEHHOTO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpPU3HAKU MapaJlIeNbHbIX NpsAMBIX. CyMMa yIJIoB TpeyrojibHUKa. BHelHue
YTJIbI TPEYT OJIbHUKA.

[IpsimoyronbHbIil TpeyroiabHUK. CBOWCTBO MeAHaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NIPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYTonbHBIHA Tpeyroibuuk ¢ yriaom 30°,

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
Teopema o 0OJIbIIEM YIiie U OOIbIICH CTOPOHE TPEYTOIBHUKA.

OKpy’KHOCTb U KpYT, XOpZa U JUaMETpP, UX CBOMCTBA.

8 kiace

[lepnieHiuKynsIp U HAKJIOHHAS.

I'eomeTprueckoe mMecTo TO4YeK. buccexkrpuca yriia U CEepeJUHHBIA NEPIEHIUKYIAP K
OTpE3Ky KaK Fr€OMETPUYECKHE MECTa TOYEK.

JlomaHasi, MHOroyronbHUK. YerslpéxyrosbHuku. Ilapamnemorpamm, €ro Npu3Haku Hu
cBoiicTBa. YacTHble ciyyau napauieaorpaMMoB (IIpSIMOYTOJIbHUK, pOMO, KBaJpar), UX NPU3HAKU
u cBoiictBa. Tpameuus, paBHOOOKas Tpamenusi, e€ cBoiicTBa M mnpusHaku. [IpsMoyrosibHas
Tpamneuus.

Meton ynsoenust Meauansl. LleHTpanbHas cuMMeTpus.

Teopema @aneca u Teopema 0 MPONOPIUOHATBHBIX OTpe3Kax. L{eHTp Macc TpeyroapHuKa.

CaoiicTBa muomianeit reomerpuueckux ¢uryp. @opmynsl Ui MIIOLIAU TPEYTroJbHUKA,
napajuiesorpamma, pom6a u tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX GUryp.

Beruucnenue miomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa npu pemeHun NpakTHUYECKUX
3az1ad.

[TpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

[TonoGue TpeyroiabHUKOB, KodpduuueHT nogodus. [IpusHaku mogodust TpeyroJbHUKOB
Cpennsist muHus TpeyroibHuKa. [IpumMeHenne no1oous npu penieHny MpakTHUeCKUX 3ajau.

9 ki1ace

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYIOJBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIeCTBO. Tpuronomerprnueckue pyrkmun yriaos B30°,45° 160°.

B3aumHOe pacnosio)keHHEe OKpY:KHOCTM M npsaMoi. KacarenpHas u cekymas K
okpyx)HOCTH. OKpYyKHOCTh, BHHCaHHas B Yyroji. BmucaHHas W omnMcaHHas OKpPYXHOCTH
TPEYroJIbHUKA.

Brnucanuble M IIEHTpaJIbHBIE YIUIBI, YIOJl MEXAY KAacaT€IbHOM M XOpJAOM. YTIIBI MEXIy
XOpAaMH U CeKYIIMMH. BricanHble 1 onMcaHHbIE YETBIPEXYTOJIBHUKY. B3aMHOE pacnoioskeHne
IByX okpyxHocTell. Kacanue okpyxHocteil. OO1ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

TeopeMa 0 pou3BEACHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BekTtop, nnuHa (MOAyJdb) BEKTOpPA, COHAINPABICHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
HaIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMHM HAaJ



BekTopamu. CpenHsis JTUHUS Tpaneuuu. Pas3nokeHue BeKTOopa MO JABYM HEKOJUIMHEAPHBIM
BekTopaM. KoopauHarts! BekTopa.

JlekapToBbl KOOpDAMHATHI HA IIJIOCKOCTU. YPaBHEHUS TNPSIMONM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEN U IpsIMbIX. MeTOl KOOpAUHAT U €r0 IPUMEHEHUE.

10 xknacc

Cunyc, kocuHyc, TaHreHc yrmoB or 0 mo 180°.0OcHOBHOE TpHTroHOMETpHUEcKoe
TOX1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemrenne TtpeyronpHukoB. TeopeMa KOCMHYCOB U TeopeMa CHHYCOB. Pemienue
MPaKTUYECKHX 3aJ1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TE€OPEMbI CUHYCOB.

CkansipHoe MpOoU3BEICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS IJIUH U YIJIOB.

[IpaBuibHbIE MHOTOYTOJIBHUKY. JJIMHA OKPYKHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1momane kpyra, cekTopa, CEerMeHTa.

JIBMO>KCHHSI TUIOCKOCTH M BHYTPEHHHE CHMMETPHH QUTYD (2JICMEHTAPHBIC IIPEACTABIICHUS ).
[TapannensHbiii nepenoc. [loBopoT.

IInanupyeMble npeaMeTHbIE pe3y/bTAThI 0CBOeHHA YueOHOro Kypca «['eomerpusi»
7 KJjaacce
° Pacno3naBaTh u3ydeHHbIE T€OMETPUYECKHE (PUTYpHI, OMpeneisaTh UX B3aUMHOE
pacrnojio)keHue, u300pakaTb T€OMETpUYECKUEe (UTYpBI; BBINOIHITH YEPTEXKU IO YCIOBHUIO
3a7a4H;

° M3MEPSATH JINHENHBIE U YTIIOBBIEC BEJIMUHHBI,
° pelaTh 3aa4i Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB;
° JIeNIaTh TPyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM

JKU3HH, Pa3MCPOB IIPHPOJHBIX O6’L€KTOB; pas3iiiyaTb pasMEpbl 3THUX 00BEKTOB 110 NOopAAKY
BCIIMYHHBI,

° CTPOUTH YEPTEKU K TEOMETPUUECKUM 3a7adaM;

° M0JIb30BATHCS IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh IPU3HAKYU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4;

° IPOBOAMTH JIOTUYECKUE PACCYXKICHHUSI C MCIOIb30BAaHUEM TI€OMETPUUYECKUX
TEOpeM;

° MOJIb30BAThCA  NpPU3HAKaMH  PABEHCTBA MPSMOYIOJbHBIX  TPEYrOJbHUKOB,

CBOMCTBOM MCIHAaHBbI, HpOBCZ[éHHOﬁ K THIIOTCHY3C MPAMOYT'OJIbHOTO TPECYTr'OJIbHUKA, B PCIHICHUU
TCOMETPHUICCKUX 3aay;

° OTIpeNeNATh MapajuIeTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yer c
HUMH CEKyIas;

° pelaTh 3aauu Ha KJeTyaToi Oymare;

° MPOBOAMTH BBHIYUCICHUS U HaXOJIUTh YMCIIOBbIE U OyKBEHHbIE 3HAUEHUS YIJIOB B

TEOMETPUUYECKHUX 3aJa4yaX C HCIIOJIb30BAHMEM CYMMBI YIJIOB TPEYTrOJILHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapaiedbHbIX MPSIMBIX CEKYILEH;

° pelaTh NPakKTUYECKUE 3a1a4d Ha HAXOXKIECHUE YIJIOB;

° bopMynupoBaTh ONpEeNieHUusT OKPYKHOCTH M Kpyra, XOpIbl WU JuaMmeTpa
OKPY’KHOCTH, IIOJIb30BAaTbCS UX CBOWMCTBAMM; YMETb IPHUMEHATh OTU CBOMCTBA IIPU PELICHUU
3ajad4;

° MI0JIB30BATHCS MPOCTEHIIMMH T'€OMETPUYECKUMHU HEPABEHCTBAMHU, IOHUMATh HX
MPaKTUYECKUI CMBICI;
° IIPOBOANTH OCHOBHBIE T'€OMETPUUYECKUE IOCTPOEHUS C IMOMOUIbIO LUPKYIS U
JIMHEWKH.
8 kJ1ace
° OnpenensaTs NapaulebHOCTh HPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUI OT

TOYEK OJTHOM MPAMOU 10 TOYEK IPYTrOr MPSIMOi;
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® BJIAACTDH IMOHATUEM I'COMECTPHUICCKOI'0O MECTA TOUCK;

° YMETh ONpPEEINATh OMCCEKTPUCY YIIIa U CEPEAMHHBINA MEPHIEHIUKYISAP K OTPE3KY
KaK N€OMETPUYECKHE MECTA TOYEK;

° pacro3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [10JIb30BATHCSA
UX CBOMCTBaMU IIPU PELIEHUU F'€OMETPUYECKHUX 3a]a4;

° IIPUMEHSTH CBOMCTBA TOUKHU [IEPECEUEHMS MEIMAH TPEYTOJIbHUKA (LIEHTpa Macc) B
pEILIECHNN 3a]a4;

° BIIQJICTh IIOHATUEM CPEIHEW JIMHUU TPEYrOJIbHUKA, IPUMEHATHh €€ CBOWCTBO IIpU
pELIECHUN TEOMETPUYECKUX 3a/1a4;

° MOJIB30BaThCs Teopemoil daneca U TEOPEMOU O MPONOPUUOHAIBHBIX OTpPE3Kax,
IIPUMEHATH UX JUIS PELICHUs IPAaKTUYECKUX 3a]a4;

° IPUMEHSTh NpPU3HAKU MOJ00US TPEYroJIbHUKOB B DPELIEHUU TE€OMETPUUYECKHX
3ajad4;

° nojbp30BaTbesi  Teopemoi Iludaropa pans  pemieHHs TeOMETPUYECKHX U
IIPAKTUYECKUX 3a7ad;

o CTPOUTh MaTEMaTHYECKYIO MOJIENb B IPAKTHMUECKUX 3a/Jayax, CaMOCTOSATEIbHO
JIeJIaTh YepTEX U HAXOOUTh COOTBETCTBYIOLINE IIMHBI;

° BBIUUCIIATH (Pa3IMYHBIME CIIOCOOAMU) IUIOMIAAh TPEYroJbHUKA W IUIONIAIN
MHOTOYTOJIBHBIX (GUTYp (MOIB3YSACH, I1Ie HEOOXOAUMO, KAIBKYISITOPOM);

° BJIQJIETh IMOHATUSAMHU INPeoOpa3oBaHUsl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp;

° MOJIb30BAThCSl CBOMCTBAMHU TOAOOMS TPOHM3BOJIBHBIX (DUTYpP, YMETh BBIYUCIATH
JUIMHBI U HAXOJUTH YIJIbl Y MOJO0OHBIX GUTYp;

° IIPUMEHSTh CBOMCTBA MOA00US B IPAKTUYECKUX 3a/1a4ax;

° YMETb IPUBOJUTH IPUMEPHI OJOOHBIX (PUTYpP B OKPY’KaIOIIEM MHpE;

° INPUMEHSTH [TOJIyY€HHbIE YMEHUSI B IPAKTUYECKUX 3a/1a4ax;

° IPUMEHATH IIOJIyYEHHBIE 3HAaHUS Ha IPAaKTHUKE — CTPOUTH MaTeMaTHYECKHE

MOACIM g 3ajaad pCaHBHOﬁ JKU3HU W NOPOBOJUTH COOTBETCTBYIOIIHME BBIYHUCICHUA C
MMPUMCHCHUCM HOI[O6I/I$I.

9 kaacc

° Bnaners noHsaTHsIMU CHHYCa, KOCHHYCA U TAHTE€HCA OCTPOTO YIJIa MPSIMOYTOJILHOTO
TPEYTOJIbHUKA; MOJIb30BATHCS 3TUMH MOHATUSIMU JJI PELICHUS] TPAKTUYECKUX 33]1a4;

[ ] II0JIB30BATBCAA OCHOBHBIM TpHFOHOMeTqueCKHM TOXIACCTBOM JIsdI HAXOXKICHUS
COOTHOUIEHUH MEXAY TPUTOHOMETPUUECKUMU BETUUNHAMU;

° BIIAJICTh TIOHSATHEM KacaTeIbHOM K OKPYKHOCTH, TOJB30BAThCS TEOPEMOU O
NEePHEHANKYIISIPHOCTH KacaTeJIbHOM U painyca, IPOBEIEHHOIO K TOUKE KacaHUs;

° MOJIb30BAaThCA TEOPEMaMH O TPOU3BEICHUU OTPE3KOB XOPZA, O TPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJlbHOM;

[ J BJIAACTHh MOHATHUAMHU BITMCAHHOI'O U HeHTpaJILHOFO yrna, HUCIIOJIB30BAaTh TCOpeMBI (6]

BITMCAHHBIX YTJIaX, yriax MeX1y XopJaamMH (CeKyILIMMH) U YTIIe MeKIy KacaTelIbHOM U XOpAoH pu
peIIeHNU TeOMETPUYECKUX 3a/1aY;

° BIAQJCTh IIOHATHEM OIMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaXOJUTh €€ LIEHTD;
° NOJb30BaThcsl  (akTaMM O TOM, UYTO OMCCEKTPUCHI YIJIOB TPEYrojbHHUKA

NepPEeCceKaloTCsl B OJIHOM TOYKEe, U O TOM, YTO CEpEeIUHHBbIE MNEPHEHAUKYISAPHl K CTOpPOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE;

° BJIQ/IETh TIOHATHEM OIMCAHHOTO YeTHIPEXYroJibHUKA, NPHUMEHATh CBOMCTBA
ONMCAHHOT'O YETHIPEXYTOJIbHUKA IIPY PELLIEHUH 3a/1a4;

° M0JIb30BATHCS BEKTOPAMU, MIOHUMATh UX T€OMETPUUYECKUN U (PU3NUECKUIl CMBICI,
INPUMEHSTh UX B PELICHUN T€OMETPUUYECKUX U (PU3MUYECKHX 3a/a4;

° BJIAJETh IOHATHEM CPEIHEW JMHUM Tpallelud, NPUMEHITh €€ CBONCTBO IpHU
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PELICHHH TEOMETPHUECKUX 3a]1ay;

° NPUMEHSTh IOJYYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTHh MAaTEeMaTHYCCKHE
MO Il 3a7ad peajbHOM JKM3HU W TIPOBOJAHMTH COOTBETCTBYIOIIUE BBIYHCICHUS C
NPUMEHEHHEM TOoM00UsS W TPUTOHOMETPUYECKHX (YHKIUN (MOJB3YysACh, TIEe HEOOXOAMMO,
KaJIbKYJIITOPOM).

10 xknacc
° 3HaTh TPUTOHOMETPUUECKHE (PYHKIUHU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pasiMyHbIe  BJEMEHThl  MPSMOYTOJbHOIO  TPEYrojbHUKA  («pELIeHHE  MPSIMOYIOJbHBIX
TPEYTOJIbHUKOBY);

° HaxoJUTh (C TOMOINBIO KaJIbKYJIATOpA) JUIMHBI M YIJIBI IS HETaOJUYHBIX
3HAYCHU;
° HCIOJIb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JIJII HAXOXIEHUS Pa3TMUYHBIX

AJIIEMEHTOB TPEYroJbHUKA («pELIEHUE TPEYroJbHUKOB»), MPUMEHITh HX IpPU pELICHUU
FeOMETPUYECKUX 3a/1ad;

° IIPUMEHSATH CKAJIPHOE IIPOU3BEACHUE BEKTOPOB JIJIS HAXO0KICHUS JUIMH U YIJIOB;

L [IOJIB30BAaTbCA METOAOM KOOPAMHAT Ha IIJIOCKOCTH, IMPHUMEHATh €r0 B pELICHUU
F€OMETPUYECKUX U NTPAKTHYECKUX 3a/1a4;

L BIIQJICTh NIOHATUSAMHU IIPABUIIBHOI'O MHOI'OYI'OJIBHUKA, JJIMHBI OKPY>KHOCTH, AJIMHBI

JIyTU OKPYKHOCTH M PAJMAHHOW MEpPBI YIVIA, YMETh BBIUMCIATH IUIOLIAJb KPyra U €ro 4acren
[IPUMEHSATD [TOJyYCHHBIE YMEHU B IPAKTUYECKUX 3a7a4ax;

° HaXOJUTh OCU (WM LIEHTPBI) CHMMETPUU PUTYP, IPUMEHATH JBUKEHUSI TNIOCKOCTH
B IIPOCTEHIINX CIIydasix;
° IIPUMEHATH IIOJYyYEHHBbIE 3HAHHUS Ha IPAKTUKE — CTPOUTH MaTeMaTH4ECKUE

MOJENU JAJs 3a7ad peajbHOM JKM3HU M IPOBOAUTH COOTBETCTBYIOLIUE BBIYUCICHUS C
NPUMEHEHUEM TPUTOHOMETPUYECKUX (PYHKINH (TI0IB3YSICh, I/1€ HEOOX0IUMO, KAJIbKYIISITOPOM).
CrnennanbHble NpeAMETHbIC Pe3yJIbTAThI:
° BJIAJICHUE 3PUTEIIbHO-0CA3ATENbHBIM CIIOCOOOM OOCIIE0BaHMsI M BOCHPUSATHUS
IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX) pelbe(HbIX U300paKeHU MPEeIMETOB, KOHTYPHBIX
M300paXKeHU reOMeTpUUECKUX QUTyYp U T.II.

° YMEHHUE BBINOJIHATh NPU MOMOIIM YEPTEKHBIX MHCTPYMEHTOB I'€OMETPHYECKUE
MIOCTPOEHHUS, TOCTPOEHKE TpapuKOB QYHKIUH, TUarpaMm M T.I1.

° YMEHHUE YUTaTh IBETHbIE (WM KOHTPACTHBIE, YUepHO-0enble) penbedHble rpaduKu
AJIEeMEHTapHBIX QYHKIIUNA Ha KOOPJAUHATHON TIJIOCKOCTH.

° BJIaJICHHE IPAaBUJIAMHU 3alTUCH MAaTeMaTHUYECKUX (POPMYIT U CHIEIIMAIbHBIX 3HAKOB.

° BJIaJICHHE IPUEMaMH MTPeoOpa30BaHUsI MATEMATHUECKUX BBIPAKEHUH.
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TemaTnueckoe IIaHMpoBaHue M0 ydyeOHoMYy Kypcey «['eomerpusp»

7 KJ1acc

(2 yaca B HeJ1e110, Bcero 68 yacon)

HasBanmue
pasaeina (TemMbl)
Kypca (4uciao

OcHoBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
HauanbHble [Ipocreiinme reoMeTpHYECKUEe OOBEKTHI: TOUYKA, IPSIMasi, OTPE30K, (opMyIIHPOBATH OCHOBHBIC MTOHSATHUS M OTIPEICTICHHUS;
TEOMETPHYECKHUE | JIydY, YTOJI, MHOTOYTOJbHUK, JIOMaHasl. pacmo3HaBaTh, U300pakaTh 1 0003HAYATh U3YUCHHBIC

cBenenus. (14
4acoB)

PaBeHCTBO reoMeTpUyYecKUX GUryp.

CpaBHEHHE OTPE3KOB U YIJIOB.

W3mepenune oTpe3KoB: JUIMHA OTPE3Ka, CIAUHUIIBI H3MEPCHHUS,
HU3MCPUTCIIbHBIC HHCTPYMCHTBI.

W3mepeHue yrioB: rpagycHasi Mepa yriia, i3MepeHHe yIiioB Ha
MECTHOCTH.

[eprieHAUKYIISPHBIC IPSMbBIC: CMEXKHBIC U BEPTUKAIBHBIE YTJIbI,
IEPIEHIUKYIAPHBIE IIPSAMBIE, IIOCTPOCHUE IIPSIMBIX YIIIOB Ha
MECTHOCTH.

Pabora ¢ npocTeiiinmMu yepTexaMu.

[IpakTHyeckue 3aJaHNs U 33/1a4H.

reoMeTpuueckue GUrypsl, ONpeaesaTh UX B3aUMHOE
pacIoiokKeHueE,

BBIIIOJIHSTH YEPTEXK MO YCIOBUIO 33]1a4H;

MPOBOAUTH MPOCTEUILINE IIOCTPOEHHUS C TOMOIIIBIO
JIMHEUKH;

M3MEPSATH JINHENHBIE U YTIIOBBIC BEJIMYUHBI
T€OMETPUUYECKHUX U MPAKTUYECKUX OOBEKTOB C IIOMOIIBIO
M3MEPUTEIIbHBIX MHCTPYMEHTOB (JIMHEWKA, MacIITaOHas
JUHEHKa, pyJIeTKa, TPAHCIOPTUP, YEPTEKHBIN YTOJIbHUK);
OTIPEIETISITh «Ha TJ1a3)» pa3Mephl pealbHbIX 00BEKTOB,
POBOAUTH IPyOYIO OLIEHKY UX Pa3MepOB;

pelaTh 3aJa4u Ha BBIYMCICHHUE JIMH OTPE3KOB U
BEJINYMH YIJIOB;

pelaTh 3aJja4M Ha B3aUMHOE PACIOJIOKEHUE
TeOMETPUUYECKUX PUTYD;

MPOBOJIUTH KJIIACCU(PUKAIIUIO YTJIOB, BBIYUCIISITH
JIMHEWHBIE U YTJIOBBIE BEJIMYUHBI, IPOBOAUTH
HEOOXOUMBIE JI0Ka3aTEIbHBIE PACCYKICHNUS,
3HAKOMUTBCS C HCTOPUEN PA3BUTHUSI TEOMETPHUH.

TpeyroysbHUKA.
(22 gaca)

TpeyroabHUK U €ro 3JIEMEHTHI.

Ilonstue o PaBHBIX TPCYTOJIbHUKAX U ICPBUYHLIC IIPCACTABJIICHUSA O

PaBHBIX (KOHTPYIHTHBIX) QUTYpaXx.

Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB.
[lepnenquKymsp K OpsIMOM.

MenuaHa, GMCCEKTpUCA M BBICOTA TPEYTOJIbHUKA.

pacrno3HaBaTh Ha TOTOBBIX YEePTEKax TPEYroJbHUKU, Tapbl
PaBHBIX TPEYTOJILHUKOB (C YKa3aHUEM IIPU3HAKOB);
BBITIOJTHATH KPAaTKYIO 3alUCh U YEPTEXK M0 YCIOBUIO
3a/1a4y;

BBIBOJIUTH CJIEJICTBUS (PAaBEHCTB COOTBETCTBYIOIIUX
9JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;




PaBHOOEIpeHHBIN TPEYTrONBHUK U €ro cBoWcTBa. PaBHOCTOpOHHUI
TPEYroJIbHUK.

OKpy>XHOCTb.

[TocTpoenust HUpKyIEM U TUHEUKOM.

[IpuMepsl 3a1a4 HAa TOCTPOEHUE.

(hopMyIHPOBATH OIPENIEICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJBHOTO, MPSMOYTOJILHOT0, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEIMaHbl TPEYTOJIbHUKA; CEPEAMHHOTO
MEPIEHIUKYIISIPA OTPE3KA; [IEPUMETPA TPEYTOJIBHUKA;
U3y4aTh AITOPUTM MOCTPOSHUSI MEAUAHBI, OUCCEKTPUCHI U
BBICOTHI TPEYTOJIbHUKA;

(hopMyIIHpoBaTh CBOMCTBA U MPU3HAKH PaBHOOEPEHHOTO
TPEYrOJIbHUKA;

AQHAJIM3UPOBATh PUCYHKH U pELIaTh 33J1a4 110 TOTOBBIM
yepTeKaM;

IPUMEHSATh U3YYEHHYI0 TEPMUHOJIOTHIO U CUMBOJIMKY IIpU
3aIlUCH PELICHUN;

CTPOUTD YEPTEXKH, PeIIaTh 3aJa4H C [IOMOIIbIO
HaxXO0XJAEHUS PaBHBIX TPEYTOJbHUKOB;

pacro3HaBaTh Ha YePTeKax U U300pakaTh OKPY>KHOCTb U
€€ DJIEMEHTBH;

pelaTb OCHOBHBIE 33J]Ja4 Ha [IOCTPOECHUE: YIJIa, PABHOTO
JAHHOMY; CEpEIMHHOIO NEPIEHANKYIIAPA JaHHOTO
OTpPE3Ka; MPSMOMU, POXOSIIECH Yepe3 JaHHYIO TOUKY U
MEePIEHIUKYISIPHON JaHHOM MPSIMOii; OUCCEKTPUCHI
JTAHHOTO YTJIa;

HCII0JIb30BaTh HU(POBBIE PECYPCHI I UCCIIEI0OBAaHUS
CBOMCTB U3y4aeMbIX QUTYP;

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPUMN.

ITapautenpHbIe
npsmsle. (14
4acoB)

Onpenenenne napauieabHbIX IPSIMBbIX.

HakpecT nexaiiue, COOTBETCTBEHHbIE U OJHOCTOPOHHHE YTJIbI
(oO6pazoBaHHbIE IPU NIEPECEUEHUH MAPATIICIBbHBIX MPSAMBIX
CEeKyIIeH).

IIpu3Haky napayuIeaIbHOCTH ABYX MPSMBIX.

[IpakTiueckue crocoObl MOCTPOCHUS MapaIeNbHBIX MPSIMbIX.
[IaTeiit moctynar EBkinunna.

Teopemsbl 00 yriax, 00pa3oBaHHBIX ABYMS apaJljIeTbHBIMU
IIPSIMBIMU U CEKYLIEH.

(opMyIMpOBATH OIpeJIeIeHUE MapaUIeIbHBIX MPIMBIX,
MIPUBOJIUTH PAKTUYECKNE TPUMEPHI apauIeTbHBIX
MPSIMBIX;

M3y4aTh CBOMCTBA YIJIOB, 00pa30BaHHBIX MIPH
MIEpECEUEHNH NapAJIENbHBIX PSMBIX CEKYILEH;
O0OBSCHATH, UTO TaKOE CIICJICTBHUE;

MIPUMEHSTH IIPHU 10KA3aTENBCTBE METO OT IPOTUBHOTO;
M3y4aTh MPUHIUI KOHCTPYUPOBAHUS 00paTHBIX
YTBEPKICHUH;
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VYTIIbl ¢ COOTBETCTBEHHO MapajlIeTbHBIMU WIH ® [IPOBOJMTH JI0KA3ATEIHCTBA NAPAIIICIBHOCTU JIBYX
MePIEHIUKYISIPHBIMA CTOPOHAMH. MPSIMBIX C TIOMOIIBIO YIJIOB, 00pa30BaHHBIX TIPH
[Ipu3Hak napajiiebHOCTH MPSMBIX Y€pPe3 PAaBEHCTBO PACCTOSHHMI MEePECCUCHUH ITUX MPSAMBIX TPEThEH MPIMOIi;
OT TOYEK OJHOU MPSMOM 10 BTOPOU MPSMOH. ® aHAIM3UPOBATh PUCYHKH U PEIIATh 3aJ]a4H 110 TOTOBBIM
[IepBbie MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH. yepTeKaM;
® BBINOJHATH MOCTPOCHHUS MMAPAUICITBHBIX MPSIMBIX;
® [PUMEHSTH U3YUCHHYIO TEPMUHOJOTUIO U CUMBOJIMKY TPU
3aIlMCH PELLICHHUI;
® peliaTh 33/1a4u Ha JI0Ka3aTeIbCTBO U BBIUMCICHUS,
UCIIOJIB3YS U3yYEHHBIC TTOHSITHS,;
® 3HAKOMUTBHCS C UCTOPHUEH pa3BUTHUS T€OMETPUH.
CooTHOIIEHHUS Teopema 0 cymMMe yriioB TpeyroibHHKa. BHemHui yron ® BBHIUKCIATH CYMMY YIJIOB TPEYTOJIbHUKA;
MEXITY TPEYroJIbHUKA. ® HAaXOJWTh YMCJIOBBIC U OYKBEHHBIC 3HAUCHUSI YTJIOB B
CTOpOHAMU U OCTpOyronbHBIHA, TPSIMOYTOJIbHBIN U TYMOYTOJIbHBIN F€OMETPUUYECKHX 3a/1a4ax C UCIOJb30BaHUEM TEOPEM O
yrilaMu TPEYTrOJIbHUKH. CyMMe€ YyTJIOB TPEYTOJIbHUKA;
TpeyrojbHUKa. Teopema 0 COOTHOIICHHUSIX MEXIY CTOPOHAMH H YTIaMu ® AHAIM3HPOBATH TPEYTOJBHUKU C Pa3HBIMU JAHHBIMH,
(14 4.) TPEYroJIbHUKA U €€ CJIEACTBHUS. IIPOBOIMTH HAOIIOICHUS, IEaTh BEIBOJIBI;
[Ipocreiimme HepaBEeHCTBA B TEOMETPHH. e (hopMyIHUpOBaTh U JOKA3bIBATH TEOPEMBI O CBOMCTBAX
HepaBenctBa TpeyroiapHuKa. MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
HekoTtopsie cBOCTBA NMPAMOYTOIBHBIX TPEYTOJIbHUKOB. ® pacro3HaBaTh HA TOTOBBIX YEPTEKAX Mapbl PaBHBIX
[Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJLHUKOB. MPSIMOYTOJIBHBIX TPEYTOJILHUKOB (C YKa3aHUEM
CBOICTBO MeIMaHbI TPSIMOYTOJILHOTO TPEYTOJIbHUKA. IPU3HAKOB);
® CTPOUTH YEPTEXKH, PEIIaTh 3aa4U C TTIOMOIIBIO
HAaXO’K/JICHUS PAaBHBIX NPSMOYTOJIbHBIX TPEYTOJIbHUKOB;
® TIPUMEHSTH CBONCTBO MEAHAHBI MPSMOYTOJILHOTO
TPEYroJIbHUKA MTPHU PELLICHUN 3a/1a4;
® 3HAKOMHTHCS C HICTOPUEH Pa3BUTHSI TEOMETPUH.
[ToBTOpEHME. [ToBTOpeHMe U 06001IeHNE OCHOBHBIX MOHATHUI 1 METOJIOB Kypca peuaTh 3aJja4i Ha MOBTOPEHUE, MILTIOCTPUPYIOIINE CBS3U
O06o06mmeHne reoMeTpuHu 7 Kiacca. MEXy pa3IMuYHbIMHU YacTSIMHU Kypca.
3HAHUM U

ymeHui. (4 gaca)

62




8 ki1ace

(2 yaca B HeJ1e110, Bcero 68 yacon)

Ha3Banue
pasnena
(TeMbI)
Kypea OcHoBHOe coJep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS

(umciio

4acoB)
CooTHoIteHus [lepnienqukynap v HakJIoOHHas. PaccTosiHue OT TOYKH 10 IPSIMOI. pacro3HaBaTh U U300paxaTh Ha PUCYHKE NEPIICHIUKYIISP U
MEXIY Paccrosinre mex 1y napaniebHbIMUA MPSIMBIMHU. HAaKJIOHHYIO, TIPOBEJICHHBIE U3 TOUYKHU K MPSIMOH;
CTOpOHAMH U I'eomerpuyeckoe mecto Touek (I'MT). CpaBHHUBATh UX JJIMHBI,
yrJIaMH [TocTpoeHue TpeyrojibHUKA MO TPEM dJIEMEHTaM. (bopMyIUpPOBaTh ONPECICHUS PACCTOSHUS OT TOYKH 10
TpEeYroJbHUKa MPSIMON U PACCTOSIHUSI MEXKAY NapauIeTbHBIMU MPSIMBIMU,

(oxonuanwue). (9
4acoB)

WUTIOCTPUPOBATH 3TU MOHSTHUS,
pelaTh 3aJa4y Ha BBIUMCIICHUE U J10KA3aTEIbCTBO,
CBSI3aHHbBIE C COOTHOIIEHUSMHU MEX/1y CTOPOHAMH U YIJlaMU
TPEYrOJbHUKA, PACCTOSHUEM MEXY MapajlIeIbHBIMU
MPSIMBIMHU, PACCTOSIHUE OT TOUKH J10 MPSMOIA;
MOJIETIMPOBATh YCIOBHE 33JJa4M C IOMOIIbIO YEPTEKA UIH
PHUCYHKA, IPOBOJST JOTOJIHUTEIbHbIE TOCTPOEHHUS B XO/I€
peleHus;

OTpeeNATh OMCCEKTPUCY yTIila U CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa
TOYEK;

pelaTs OCHOBHBIE 3a/1a4M HA TOCTPOCHUE TPEYTOJIbHUKOB
10 Pa3JINYHbIM JIEMEHTAM;

3HAKOMHUTHCS C UICTOPUEN Pa3BUTHUS TEOMETPUHU.

YeTsIpexyroyibH
ukd. (24 daca)

MHoOroyronsHuK. BeITyKIIbIIT MHOTOYTOJIBHUK. YEThIPEXyTOJIbHUK.

[Tapamnenorpamm, ero npu3Haku U cBolcTBa. YacTHbIE cllydan
napajuieJIorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBaApaT), UX
NpU3HaKU U cBoicTBa. Tpaneuus. PaBHOOOKast M PsIMOYToJIbHAS
Tpaneuun. Teopema Paneca.

Y nBoenne Mmeaunanbl. OceBasl ¥ IEHTPAJIbHAsi CHMMETPHHU.

n300pakaTh U PACIO3HABATh HAa YEPTE)KaAX
YETBIPEXYTOJBHUKU PA3HBIX BUJIOB U UX DJIEMEHTHI;
(bopMynHpOBaTh OIIPEEIICHU: TapajuIeIorpamMma,
IpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanenuu, NpsIMOyroJIbHOM Tpamnenuy;
JIOKa3bIBaTh M MCIOJb30BaTh IIPU PELICHUH 33134
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IIPU3HAKU U CBOMCTBA: IapaUIEIOrpaMma,
IpSMOYTOJIbHUKA, poMOa, KBajiparta, Tpanenuu,
PaBHOOOKOI Tparnenuu, NpSMOYTOJIbHOM Tpareum;
IIPOBOAMTH ITOCTPOCHMSI ¢ IOMOLIBIO LIUPKYJIS U TUHEHKI
C UCIOJIb30BaHUE TEOPEMBI (hajieca;

IIPUMEHATHh METOJ yIBOCHUS MEINAHbl TPEYTOJIbHUKA IIPH
peLIeCHUH 3a/1a4;

IPUBOAUTH IPUMEpPHI (HUTyp, 00J1aAAI0OIUX OCEBOH U
LIEHTPAJIbHOM CUMMETPHEH, & TAK)KE IIPUMEPBI OCEBON U
LEHTPaJIbHOW CUMMETPUU B OKpYXKaroleil 00cTaHOBKe;
CTPOUTh CUMMETPUYHBIE (PUTYPHI;

UCIOJIb30BaTh LIU(PPOBBIE peCypehl I UCCIETOBAHMS
CBOWCTB M3y4aeMbIX QUTYP;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUHU.

[Tnomane.
Teopema
[Mudaropa. (13
4acoB)

[TonsiTue 06 00IICH TEOPUH TUIOIIAIHN.

IInomans MHOI'0YTr'O0JIbHHKA, IapajiiiejiorpaMmma, TpeyroJbHUKa,

TpaIeuuH.

OTtHomeHue IIoIaaeH TPECYroJIbHUKOB C O6H_II/IM OCHOBAaHHECM HUJIU

0011€el BHICOTOM.

Brruncnenue miuomaaei cioxkHbeIX GUryp depes pazoueHue Ha

YJaCTH U IOCTPOEHHUE.
[Tnomaau duryp Ha kieTdyaroi Gymare.

Teopema [Tudaropa, e€ 1oka3aTeNHCTBO U MPUMEHEHHE.

Ooparnas Teopema [Iugaropa.

(hopMHPOBATH IEPBUYHBIC MPEACTABICHUSIMU 00 00IIeH
TEOpHUH TUIOIIATU (MepHhI), POPMYITUPOBATH CBOMCTBA
TUTOILA/IH, BBISICHSTH UX HATJISAHBIA CMBICIT;

BBIBOAMTH (POPMYIIBI IIOLIA/IN NapaljiesorpaMmma,
TPEYroJIbHUKA, TPATIEIUH U3 (HOPMYJIBI TUTOIIAAN
NpsSIMOYTOJIbHUKA (KBajpaTta);

BBIYUCIIATH (Pa3IM4YHBIMU crIoco0aMu) IO
TPEYroJbHUKA U IO MHOTOYTOJIBHBIX (QUTYP;
HaXOJUTh IJIOMAAN PUryp, U300pakEHHBIX Ha
KJIeTyaToil Oymare, HCI0JIb30BaTh pa30MeHUe Ha YacTH U
JOCTPOCHUE;

pa3buparh IpUMEphl HCIOIb30BAHUS BCIIOMOTaTEeIbHON
TUTOIIAJIH [T PEIICHUS TEOMETPHUECKUX 3314,
OTMpasCh Ha JaHHbBIC YCIOBHS 33]1a4i, HAXOJUTh
BO3MOKHOCTHU IIPUMEHEHUSI HEOOXOAUMBIX (POpMyIT U
CBOWCTB ILIOIIA/IU, TPEoOpa30BbIBATH (POPMYIIBI;
BBIUUCIIATH TUIOMIAIN PA3IMYHBIX MHOTOYTOJIEHBIX
uryp;

JI0Ka3bIBaTh TeOpeMy Mudaropa, UCTIOIb30BATh €€ B
MPAKTUYECKUX BBIYMCICHUSX;
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IIPUMEHATH I1I0JyYEHHBIC 3HAHUS U YMEHUS IIPU PELICHUN
[IPaKTUYECKUX 3a/1a4;
3HAKOMUTBCA C UCTOPUEU pa3BUTHUS T€OMETPUU.

ITono6HbBIE
TPEYTOJbHUKH.
(18 uacoB)

IIponopuroHaIbHBIE OTPE3KH.

[TogoGue TpeyrodbHUKOB, KOAPHUIIUEHT MOA00HS.

[Tpu3Haku mo100Us TPEYTOIBHUKOB.

CpenHsis JIMHUS TPEYTOJIbHUKOB.

[Tpumenenue noxodus pu perieHnu 3aaad. Teopema o Touke
nepecedeHusl MeIMaH TPEyrojlbHUKA.

IIponopunoHaIbHBIE OTPE3KH B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HpaKTI/IquKHe MMPUITOKCHHA HO,I[O6I/I$I TPCYIrOJIbHUKOB.

OOBSICHATH TOHATHE MPOMOPIIMOHATILHOCTH OTPE3KOB;
HCCIIe10BaTh BOIPOCHI O MPONOPLUOHATIBHOCTH OTPE3KOB,
Ha KOTOpBIE OMCCEKTPHUCA JICIUT CTOPOHY TPEYTOJIbHHKA,
IpUJIeKaIuM CTOPOHAM TPEyrojbHUKA,

(hopMyIHPOBATH OIPEIEICHUE TTO00HBIX TPEYTOJIbHUKOB;
HaXOJUTh 110100HbIE TPEYrOJIbHUKH HAa TOTOBBIX
yepTrexax ¢ yKa3aHUEM COOTBETCTBYIOLIUX ITPU3HAKOB
IIOI00HS;

pemaTh 3a/1a41 Ha 1M0100HBIe TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEJILHOIO IOCTPOCHUS YepTekeil U
HaXOKJCHUS TOJJOOHBIX TPEYTOJIbHUKOB;
(opMyIMpOBATh U 10Ka3bIBaTh TEOpEMY 00 OTHOLIEHUU
IUIOIIAACH TOJOOHBIX TPEYTrOJIbLHUKOB;

IIPOBOAMTH JJOKA3aTENIbCTBA C UCIOIb30BAaHUEM
MIPU3HAKOB NO100U;

JIOKa3bIBaTh TPH MPHU3HAKA [10JI00US TPEYTOIbHUKOB,;
HaXOJUTh IJIOMIATH TOA0OHBIX PUTYp;

(opMyIMpOBATE OIpEEIEHUE CPEeTHEH TMHUN
TPEYTrOJIbHUKA;

IIPOBOAMTH JOKA3aTEIbCTBO TOTO, YTO MEIUAHBI
TPEYroJbHUKA MEPECceKatoTcs B OAHON TOUKE, U
HaXOIWTb CBSI3b C LICHTPOM Macc, HAXOJNUTh OTHOIIEHUE,
B KOTOPOM MEJIMaHbI JENIATCS TOUYKON X NepecedeHMUs;
HCCIIEI0BATh BOIIPOC O NMPOMOPLMOHAIBHBIX OTPE3Kax
MPSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, peIIaTh
COOTBETCTBYIOIIME 337]a4ul HA BBIYUCIICHUE;
paccMaTpuBaTh IPUMEHEHUE METO/1a 1101001 B 33a4ax
Ha TIOCTPOEHHUE;

00BSICHATB, KAK MOKHO MCIIOJIb30BaTh CBOMCTBA
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II0/I00HBIX TPEYTOJIbHUKOB B U3MEPUTEIBHBIX paboTax Ha
MECTHOCTH;

® pelaTh FeOMETPUYECKUE 3a1a4U U 3a/1a4U U3 pealbHOU
AKHU3HU C UCIIOJIb30BAaHUEM IIOJOOHBIX TPEYTOJIbHUKOB.

® 3HAKOMMWTHCS C UICTOPUEH PA3BUTHS T€OMETPUH.

IToBTOpEHME,
o0o0mieHue u
CUCTEeMaTH3aIHs
3HaHU. (4 yaca)

[ToBTOpEHNE OCHOBHBIX MOHIATUI U METOJIOB KYpCOB 7 U 8 KJIaCCOB, | ® pellaTh 3a/la4i Ha IOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSA3U

000011eHNE 3HAHUI. MEXly pa3JIMYHbIMU YaCTAMHU Kypca;

® [IPUMEHSATH [10JIy4YCHHbIE 3HAHUS IIPU PEIICHUN
IIPAKTUYECKUX 3ajay.

9 kJacc
(2 yaca B Hej1es110, Bcero 68 yacos)
Ha3Banue

pasaena

(Tembl)

Kypea OcHoBHOE coxep:xaHue OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4ar0IIMXCH

(qucio

4acoB)
[TonoOHbIE Cunyc, KOCHHYC, TAHT€HC OCTPOTO yIila IPSIMOYTOJIbHOTO e (opmynupoBaTh onpeeICHUs TPUTOHOMETPUUECKUX
TPEYrOJIbHUKU TpeyroyibHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. (GYHKIUI OCTPOro yriia, MpoBepsATh X KOPPEKTHOCTb;
(oxonuanue). (6 Tpuronomerpudeckue gyakuun yrios 30° , 45° u 60°. ® BBLIBOJAUTH TPUTOHOMETPUUYECKUE COOTHOIIICHUS B

9acoB)

IIPSIMOYTOJIBHOM TPEYTOJIbHUKE;

® JICCIIEZIOBATh COOTHOILIEHUSI MEX/ly CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIJIaMH B 45° u 45°;
30° u 60°;

® 1CII0JIb30BaTh (HOPMYJIbl IPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO JJIs1 HAX 0K JICHUS
COOTHOILLEHUI MEKIY TPUTOHOMETPUUECKUMU
GYHKIUSAMH pa3IUYHbIX OCTPBIX YIJIOB;

® [IPUMEHATH NIOJyUYEHHBIE 3HAHNS U YMEHUS IIPU PELICHUN
MPAKTUYECKUX 3a7ay;

® 3HAKOMUTBCS C HCTOPUEN PA3BUTHUS TEOMETPUU.
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OxpyxHocTb. (18
4acoB)

B3aumHoe pacnionoxxeHue oKpy:KHOCTH U nipsimoid. KacarenbHas u
ceKyulast K OKpy>KHOCTH.

BrnincanHnble 1 HEHTpaAJIBHBIE YTJIbI, YTOJ MEXAY KacaTeJIbHON U
XOPJIOH.

Yrael MeXy XOpAaMU U CEKYLLIHMU.

TeopeMa 0 IpOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O
MPOU3BEJCHUH OTPE3KOB CEKYIINX, TEOpEMA O KBApaTe
KacaTeJIbHOM.

buccekTpuca u cepeIMHHBIN NEPIEHIUKYISAP KaK T€OMETPUUYECKUE
MeCTa TOYEK.

OKpyXHOCTb, BIIMCaHHAs B yroi. Brimcannas u onucanHas
OKPY’KHOCTH TPEYTrOJIbHHUKA.

Brnincannbie 1 onMcaHHbIE YETHIPEXYTOJIBHUKH.

(bopMyIHpOBaTH OIIPECIICHUS: OKPYKHOCTH, XOP/BbI,
JMaMeTpa U KacaTelbHOM K OKPY>KHOCTHU; U3y4aTh UX
CBOIICTBa, IPU3HAKU, CTPOUTH YEPTEXKHU;

(dbopMyIUpoOBaTh U JOKA3bIBATH TEOPEMBI: O CBONCTBE
KacaTeIbHOM, O MPU3HAKE KacaTelIbHOM, 00 OTpe3Kax
KacaTeIbHOU, MPOBEACHHBIX U3 OAHON TOYKU;
(bopMyIHpOBaTH MOHATHS TyT'H OKPY>KHOCTU M TPayCHON
MEpbI IYTH OKPYKHOCTH;

(bopMyIHpOBaTh ONpEesICHUS LIEHTPATBHOTO U
BIIMCAHHOTO YTJIa;

pacrno3HaBaTh Ha 4YepTeKax U U300pakaTh HEHTPAIbHbIE U
BIIMCAHHBIE YTJIbL;

(GbopMyIHUpOBATh U AOKA3bIBATH TEOPEMBI O BIMCAHHOM
yrie, 006 0Tpe3Kax repeceKaronxcs Xopi;
(GbopMyIMpOBAThH U JOKA3bIBATH CIEJICTBUS U3 TEOPEMBI O
BIIUCAHHOM YTJIE;

HCII0JIb30BaTh METOJ] TMT JJIsl J0KA3aTeIbCTBA TEOPEM O
nepeceyeHn OUCCEKTPHC YIII0OB TPEYrOoIbHUKA U
CEpEeIMHHBIX MEPIEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA;
(bopMynHUpoBaTh ONpeesIeHNe OKPY>)KHOCTH, BIMCAaHHOU B
MHOT'OYT'OJIbHUK, ¥ OKPY>KHOCTH, OTIMCAHHOM OKOJIO
MHOT'OYT'OJIbHUKA;

(bopMyIUpPOBaTh U I0KA3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BITMCAHHOM B TPEYroJbHUK, 00 OKPYKHOCTH, OITMCAHHON
OKOJIO TPEYTOJIbHUKA, O CBOMCTBaX CTOPOH OMMCAHHOIO
YeThIPEXYTOJbHUKA, O CBOMCTBE YIJIOB BIIMCAHHOTO
YeThIPEXYTOJIbHUKA;

HCCJIEIOBAaTh, B TOM YHUCJIE C TIOMOIIbIO IIU(PPOBBIX
PECYPCOB, BIINCAHHBIE U ONMCAHHBIE YETHIPEXYTOJILHUKH,
BBIBOJIUTH UX CBOMCTBA U MPU3HAKY;

IIPUMEHSITDH [TOJIyYE€HHBIE 3HAHWUSI U YMEHMSI IIPU PELIEHUH
MPAKTUYECKUX 3a7au;

3HAKOMHUTHCS C UICTOPHEN Pa3BUTHUSI TEOMETPHUHN.
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Bekropsl. (16
4acoB)

[Tonsitue BexTopa. Jlyinna (Moaysb) BekTopa. PaBeHcTBO
BEeKTOpOB. OTKJIaIbIBaHUE BEKTOpA OT JaHHOU TOUKU. CI0KEeHUE U
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCIIO.
[IpumeHeHne BEKTOPOB K pelieHuto 3a1a4. CpenHsis THHUS
Tpamneuuu.

(bOopMyIUpPOBATh OMPECIICHUS U WILTIOCTPUPOBATH MMOHSATHS
BEKTOPA, €ro JJIMHBI (MOJYJIs1), COHAIIPABIEHHBIX U
MIPOTUBOIIOJI0KHO HAIIPaBJIECHHBIX BEKTOPOB,
KOJUIMHEAPHBIX M PABHBIX BEKTOPOB, HYJIEBOTO BEKTOPA;
HCIIOJIb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KH,
UCCIIeIOBAaTh T€OMETPUUECKH (TIepeMelieHe) U
¢du3nveckuii (cuina) CMbICIBI BEKTOPOB;

n300paxaTh BEKTOPHI 3aJaHHON JUIMHBI, 3aIaHHOTO
HaIpaBJICHUs, U300PAXKAIOT COHAIIPABIICHHBIE,
MIPOTUBOIIOJIOKHO HallpaBJI€HHbIE, KOJUIMHEAPHbIE U
paBHBIE BEKTOPBI;

3HaTh ONPEAEIICHHUS] CYMMbI U PA3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCJI0; UCCIEA0BATh, B TOM YHCIIE
C TIOMOIIIBIO IIU(PPOBBIX PECYPCOB, TEOMETPUUECKUI U
(U3UYECKUN CMBICIIBI ATHX OTIEPALIHIA;

dbopMynTupoBaTh U AOKA3bIBATH C IOMOIIBIO BEKTOPOB
TEOpPEMY O CPEIHEHN JTMHUU TPAICLUU;

pemarh 3aJa4M Ha JI0Ka3aTeIbCTBO U IOCTPOCHHUE,
WCIIOJIb3Ysl N3YYEHHBIC YTBEPKICHUS U MPaBUIIa;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPHUHU.

Meton
KoopauHarT. (22
yaca)

PasnoxkeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CBs13p MeX 1y KOOpAMHATaMU BEKTOpa M KOOPAMHATAMU €ro KOHIa
U Hayaja.

IIpocreiimne 3a1a4u B KOOPAUHATAX.

YpaBHEHHE OKPYKHOCTHU U IIPSAMOI.

B3anmHoe pacnosioxeHne  IByX — OKpyxkHocteil.  Kacanme
OKpy>kHOcTel. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

Merox KOOpIMHAT MTPH PEIIEHHH TE€OMETPUYECKHX 3a]ad.
Hcnons3oBanne METOa KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax.

packiabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTODPAM;

OOBSACHATH U WTFOCTPUPOBATH MOHATHS MPSAMOYTOJIbHON
CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKH, KOOPAUHATHBIX
BEKTOPOB U KOOPJMHAT BEKTOPA;

pelaTh 3aJa4uu Ha JeMCTBUS C BEKTOpPaMH B KOOPJMHATAX;
BBIBOJIUTH U MIPUMEHSATH NPU PELICHUH 33124 (POPMYJIbI
KOOpJMHAT CEPENHBI OTPE3Ka, PACCTOSHUSA MEXY IBYMS
TOYKaMH, JUTMHBI BEKTOPA;

BBIBOJIUTH YPAaBHEHUE MPSMOIN U OKPYKHOCTH;

BBIJIETISITH TOJHBINA KBAJpaT /Ul HAXOXKACHUS LIEHTpa U
paznyca OKpyKHOCTH I10 €€ ypaBHEHUIO;

pelaTh 3aJa4i Ha HaX0XKJIEHUE TOUYEK MepeceueHus
IPSIMBIX M OKPYXKHOCTEH C IOMOIBIO METO/1a KOOPAMHAT;
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® JCIOJB30BaTh CBOMCTBA YIII0BOTO KOAPHHUITUEHTA
IPSMOI ITpU pEeLIeHUH 3aad, Ul ONpeieeHus
PacCIIOJIOKEHUS IPSIMOM;

® 1CCIIeZIOBaTh, B TOM YHCIIE C IOMOLIbIO IU(PPOBBIX
PECYPCOB, Cilydal B3aUMHOT'O PaCcIOJIOKEHUS ABYX
OKPYKHOCTEH;

® pemiaTh 3aJ1a4M, CBA3aHHbIE C IOCTPOECHUEM OKPYKHOCTEH
U KacaTeNbHbIX K HUM;

® [PUMEHATH KOOPJUHATHI IPU PELIEHUH N€OMETPUUECKHUX
U MPAKTUYECKUX 3a/]a4, ISl IOCTPOEHUS] MaTeMaTUYECKUX
MOJIeJIeN peasIbHbIX 3a/1a4 («METO KOOPAUHATY);

® [10JIb30BAThCS Ul HOCTPOCHUS U UCCIIEIOBAHUIN
1M (POBBIMU peECypcamu;

® 3HAKOMUTbHCS C HCTOPUEH Pa3BUTHS FT€OMETPHH.

IToBTOpEHME,
000011EHE U
CUCTEMAaTH3aIIH
3HaHUH. (4 yaca)

000011IeHrE 3HAHU.

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 8 1 9 KjlaccoB, | @ peliarh 3a/1a4d Ha HOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3H
MEXIY Pa3IMYHbIMU YaCTAMH Kypca;

® [IPUMEHSATH NOJIYyYEHHbIE 3HAHUS IIPU PELLICHUU
MIPAKTUYECKHX 3a]1a4.

10 kaacce
(2 yaca B HeeJ110, BCero 68 yacos)

Ha3Banmue pa3aena (TeMbl) Kypca (4HCJIO YaCOB)

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IBI 1eSITEIbHOCTH
00y4arouuxcs

CooTHoOIIEHUST MEXAY CTOPOHAMH U  YIJIaMH
TpeyrojbHuka. CKaJasipHOe MPOU3BEACHNE BEKTOPOB.
(24 vaca)

Omnpenenenue TPUTOHOMETPHUYECKUX
dynkmuit yrmos ot 0° go 180°. Kocumyc u
CHHYC MpsMoro u Ttymoro yria. Teopema
KOCHHYCOB. (O600mmEHHAs) Teopema
CHHYCOB  (C  paaMycoM  ONMCAaHHOH
OKpY>KHOCTH). HaxoxaeHne IiIuH CTOPOH H
BEJIMYMH YTIIOB TPEYroJbHUKOB. DPopmyna

dbopmynupoBaTh OIIpeAeIeHUS
TPUTOHOMETPUYECKUX (YHKIMH TYyNbIX WU
IPSIMBIX YTJIOB;

BBIBOJIUTH TEOPEMY KOCUHYCOB U TEOPEMY
CUHYCOB  (C  paaMycoM  ONMCAHHOMN
OKPY>KHOCTH);

pelaTh TPEYTrOJIbHUKHY;
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IUIOLIA/IA TPEYroJbHUKA YEepe3 JIBE CTOPOHBI
u yron Mexay Humu. dopmyna miomanu
YeThIPEXYTOJIbHUKA YEepe3 €ro JUaroHaliu U
yroin  Mexnay — HumH.  IIpakTuueckoe
IIPUMEHEHHE JJOKa3aHHBIX TEOPEM.

CkanspHO€ TPOM3BEJIECHUE BEKTOPOB, €ro
IIPUMEHEHHE /711 HAXOXKACHUS JAJIMH U YIJIOB.
Pemenue 3a1a4 ¢ momMoIb0 BEKTOPOB.
[IpumeHeHne BEKTOPOB ISl pELICHUS 3ajad
KHHEMAaTUKH U MEXaHUKH.

pemarh NpakTHYeCKUe 3a4a4u, CBOISIINECS
K HaxOXIEHUIO PA3JIMYHBIX JJIEMEHTOB
TPEYroJIbHUKA;

HCIIONIB30BaTh CKAJSIPHOE IPOM3BEICHHE
BEKTOPOB,  BBIBOJUTH €r0  OCHOBHBIC
CBOICTBA;

BBIYHUCIIATH CYMMY, Pa3HOCTb U CKaJsipHOE
MIPOM3BEICHNE BEKTOPOB B KOOPIMHATAX;
MIPUMEHATH CKAJIIPHOE IMPOU3BEICHUE MJIA
HAXO0XJACHUS JUIUH U YTJIOB;

MPUMEHATh BEKTOPBI UJISl PEIICHMS 3a7a4
KHHEMAaTHUKH M MEXaHUKH.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS TEOMETPUMU.

[TpaBusIbHBIC MHOTOYTOJILHUKH. [IJIMHA OKPY)KHOCTH
U TIomaas kpyra. (20 gacoB)

[IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE
ux 92JeMeHTOB. OKpyXHOCTb, OMNHUCaHHAs
OKOJIO MIPaBUJILHOTO MHOT'OYT'OJIbHUKA.
OKpyXHOCTb, BHOHCaHHasi B MPaBUIbHBIN
MHOroyroiapHuk. IloctpoeHne npaBUIBHBIX
MHOTOYTOJIbHUKOB.

Yucno m W JuMHA OKpyXHOCTH. JlmuHa
OKPYXHOCTH U IYT'H OKpYXHOCTH. [lnomans
KpyTa M €ro JIEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miomaaei Gpuryp, BKIOYAIONTIX
AJIEMEHTHI KpyTa.

(dbopMyIMpOBaTh OIpee/IeHIE TPABUIbHbBIX
MHOT'OYTI'OJIbHUKOB, HAXOJUTh UX 3JIEMEHTHI;
[10JIb30BaThCSA MOHATUEM JUTAHBI
OKPY>KHOCTH, BBEAEHHBIM C IIOMOIIbIO
IIPAaBUIIbHBIX MHOI'OYTOJIbHUKOB,
ONpeAeNsATh 4YHCIO 7, UIMHY AYTd U
paZiMaHHYIO MEpY YIJIa;

pelaTh 3a/1a4i Ha IOCTPOEHHUE MTPaBUIIbHBIX
MHOTOYI'OJIbHUKOB, B TOM 4YHCIE C
MOMOMUIBIO U(PPOBHIX PECYPCOB;
OIIPEAEIATH IUIOIIAb KPYTra;

BBIBOIUTh (opMynbl (B TpaaycHOM U
pazuaHHOM Mepe) Ui JJIUH JIyT, MJI0aaei
CEKTOpPOB U CErMEHTOB;

BBIYUCIIATH TUIOIAAN (DUTYP, BKIIOYAIOIIUX
AJIEMEHTHI OKPYKHOCTHU (Kpyra);

HaxXOJUTh IUIOLIAJM B 3aJa4ax peaJbHON
KHU3HU;

3HaAaKOMHUTBCA C HCTOpHCfI Pa3BUTHA TCOMCTPHUHU.
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JIBro>keHUs II0CKOCTH. (8 4acoB)

[TonsiTne 0 JIBHKEHUU IUIOCKOCTH.
[TapannenpHblii  TEpEeHOC,  MOBOPOT U
cumMmerpusi. Ocud UM LEHTPbHl CHMMETPHHU.
[Ipocreiiiiie TNpUMEHEHUs] JBH)KEHUUA B
pelIeHuu 3a1ay.

® pa3dupaTh NPUMEPHI, WILIIOCTPUPYIOIINE
TOHATUSl JIBUKCHUS, LIEHTPOB U OCEH
CUMMETPHH;

e (opmynupoBaTh OTIpeIeIICHUS
napajyieIbHOTO  TIepeHoca, IOBOPOTa H
OCEBOW  CHMMETPUH;  BBIBOJUTH  HUX
CBOWCTBA, HAXOUTh HETIOIBIKHBIC TOUKH;

® HaxOOWTh IICHTPHl M OCH CHMMETpPHUH
npocTeUuX Guryp;

® [PUMCHATH MAapaUICIbHBIA TEPEHOC U
CUMMETPHIO IPH PEIICHUU TCOMETPHUECKUX
3a/1a4 (pa3ouparb NMpUMEphI);

MCTIOJIB30BATh JUIS TIOCTPOCHUSI U MCCIIEOBaHUI

U POBBIC PECYPCHI.

[loBTOpeHue,  0000mieHHe,  cucTeMaTU3aLus
3HaHUM.
(16 gacoB)

[ToBTOpEHNE OCHOBHBIX NMOHATHH U METOJOB
KypcoB 7—9 kiaccoB, o00oOmieHue u
cucTeMarusalnusi  3HaHUM. IIpocreiimme
reoMeTpuueckue ¢GUrypl M HMX CBOMCTBA.
N3mepenne F€OMETPUYECKUX BCJIMYHH.
TpeyrojibHUKH. [TapamenpHbie 5
neprneHIuKyIsipabie TpsiMble. OKPY>KHOCTh U
Kpyr. I'eomeTrpudyeckue mocTpoeHus. YTIbl B
OKPY>)KHOCTH. BmnucaHHble W ONUCAHHBIE
OKpPY>KHOCTH MHOTIOYrOJbHHUKOB. IIpsimas u
OKPYKHOCTB. YeThIpEXYTroJIbHUKH.
Bnucanzsie U OIMCaHHBIE
yeTelpexyroyibHuku. Teopema Iludaropa u
Hayalla TPUTOHOMETpUHU. PemieHne 00X

TPEYTOJIbHUKOB. IIpaBunpHBIE
MHOI'OYT'OJIbHUKH. IIpeobpazoBanus
IUIOCKOCTH. JIBroKeHUS. ITomoOwue.
Cummertpus. [Tnomans. Boruucnenue

momaneid. Ilnomamu momoOHBIX — duryp.
JlekapToBbl KOOpAMHATBl HA IIOCKOCTH.

® OonepupoBaTh MOHATUSAMH: (UTYpa, TOUKA,

npsimas, yrou, MHOT'OYTI'OJIbHUK,
paBHOOEAPEHHBII W PaBHOCTOPOHHUU
TPEYrOJIbHUKH, IIPSIMOYTOJIHBIN

TPEYroJIbHUK, MeauaHa, OuccekTpuca u
BBICOTA TPEYTOJIbHHKA, MapajieIorpaMm,
pOMO, MPSMOYTOJILHUK, KBaAPAT, TPAIlCLuUs;
OKPY>XHOCTb, KacaTelbHas, pPaBEHCTBO U

nonooue ¢uryp, TPEYrOJIbHUKOB;
napayieIbHOCTh M HEepHEeHIUKYISIPHOCTD
OpSIMBIX,  YroJl  MEXIy  TPSIMBIMH,

CUMMETPUSI OTHOCUTEIBHO TOUKH U MPSMOM;
IJMHA, PpacCTOSHHE, BEIWYMHA  YIJIA,
IUI0IA/b, IEPUMETP;

® HCIONBb30BaTh (POpPMyINBI: TMEpUMETpa |
IUIOIIAAX  MHOTOYIOJBHHUKOB,  JUIMHBI
OKPY)KHOCTH M IUIOIIaTU Kpyra, o0béma
NPSIMOYTOJIBHOTO MapaJulesenuIesa;

® OICPUPOBATh IMOHATHUAMM:. HPAMOYIOJIbHAasA
crcTeMa KOOPJMHAT, BEKTOP; UCIOJIb30BATh
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BekTopsl Ha IIIOCKOCTH.

9TH MOHSTHUS JJISl IPEACTABICHUS JaHHBIX U
penieHus 3ajad, B TOM YHUCIE U3 JIPYTrUX
y4eOHBIX MIPEMETOB;

® pemiath 3a/a4M Ha TOBTOPEHHE OCHOBHBIX
MOHATUH, WUTIOCTPAILIMIO CBA3EH MEXIY
Pa3IUYHBIMH YacTSIMH Kypca;

® BHIOMpATh METOJ JUI PELICHUS 33]auu;

pelIaTh 3a/1a41 U3 MOBCEAHEBHOMN JKU3HH.
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PABOYAS TTPOI'PAMMA 11O YYEBHOMY KVYPCY «BEPOATHOCTH H
CTATUCTUKA»

Conep:xkanue yue0HOro kypca «BeposiTHOCTb U CTATHCTHKA»

8 kaacc

[IpencraBnenne AaHHBIX B BUe TaOmul, nuarpamm, rpaduxos. 3amnonHeHue TaOHIl,
YTEHHUE U MMOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peasibHBIX mporieccoB. M3Bneuenne umHbopMaluu U3 AUarpaMM M TaOIUL, UCHOJIb30BaHUE U
WHTEPIPETAINS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeqHee apumeTnyeckoe, MeInana, pa3mMax, Haubosbllee u
HavMeEHbIIIee 3HaUeHHsI Habopa YKCIOBBIX JaHHBIX. [IpuMepsl ciayuyaliHON M3MEHUYUBOCTH.

CrydaifHpIN SKCIIEPUMEHT (OIIBIT) U clydaiiHOe coObITHE. BeposTHOCTh 1 yactoTta. Posb
MaJIOBEPOSATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B mpupoje U B obmecTBe. MoHeTa u
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmmHbL. Yncao pédep u cymMMapHast CTETICHb BEPIIIHH.
[IpencraBnenne o cszHoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xon rpada (diinepon
nyth). [Ipencrasnenne o6 opueHTHpOBaHHOM rpade. Pemenne 3agad ¢ momompto rpagos..

9 kaace

IIpencraBnenue AaHHBIX B BUAE TaOMll, AUarpamm, rpadukoB. MHOKECTBO, 3JIEMEHT
MHO’KECTBA, IOAMHOXecTBO. Omnepanuu HaJ MHOXECTBaAMU: OOBEAMHEHUE, IIEpEeCceueHue,
jpononHenue. CBoWCTBa onepaluii HajJ, MHOMKECTBAMHU: IEPEMECTUTEIBHOE, COUYETATENIBHOE,
pacnpenenurenbHoe, BKIoYeHus. Vcnonb30Banne rpaguueckoro mpeicTaBIeHsl MHOXKECTB JUIs
OINMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PEILICHUN 3aa4.

N3mepenune paccemBaHus AaHHBIX. [lucniepcus M CTaHAAPTHOE OTKIOHEHHE YHMCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OnemeHTapHble COOBITHS ciydaiiHoro omnbita. CiydaiiHble coObiTus. BepositHocTH
coObITHH. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAapHBIMU cOObITUAMU. CiydaiiHblii BBIOODP. CBSA3b
MEX/1y MaJOBEPOATHBIMU M MPAKTHUUECKU TOCTOBEPHBIMU COOBITHSIMH B MPHUPOJE, OOILIECTBE U
HayKe.

JlepeBo. CBoiicTBa 1€pEBbEB: €IUMHCTBEHHOCTD MTyTH, CYILIECTBOBAHUE BUCAYEH BEPLINHBI,
CBSI3b MEXJly YHUCIIOM BepHIMH W uuciaoM pédep. IlpaBuno ymHoxeHus. Pemenue 3amau c
nomotbio Tpados. IIporuBomonoxkusie coObiTus. Juarpamma Diinepa. OObenuHeHUEe U
nepeceueHune coObITuil. HecoBmecTHbIe cOOBITHS. DPOpMyIta CI0XKEHUSI BEPOSTHOCTEH. Y ClIOBHas
BepoATHOCTb. [IpaBuino ymHoxenus. HesaBucumselie coObitus. IIpencraBienue sKciepuMeHTa B
BUJIe JepeBa. Pemienne 3a1ay Ha HaXO0XACHUE BEPOATHOCTEN € IOMOLIBIO JE€pEBA CIIy4alHOTO
HKCIIEPUMEHTA, TUarpamMm Disepa.

10 xknace

IIpencraBnenue JaHHBIX B BUJAE TaOJIUL, AUarpamm, rpadukoB, HHTEpIpETalys TaHHbIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

IlepeGop BapmanrtoB. IlepectaHoBku u (axropuan. CodeTaHHss M YHUCIO COYETAHUH.
Tpeyronbuuk Ilackans. Pemenue 3a1a4 ¢ ncnoib30BaHEM KOMOMHATOPUKH.

I'eomerpuueckast BeposaTHOCTh. CiryyailHbIil BEIOOp TOUKHM K3 (PUTYphI HA MJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'd OKPYKHOCTH.

Hcneiranne. Ycenex u Heynada. Cepus HCIIBITaHUN 10 IepBoro ycrexa. Cepust UCIIBITaHUN
bepnymiu. BeposatHocTu coObITHI B cepuu ucnbiTaHui bepryiu.

CrnyuaiiHas BeIMYMHA M PacHpEelesICHHE BEPOSATHOCTEW. MareMaTH4ecKoe OXKUIAHUE U
mucnepcus. [Iprumepsl MaTeMaTHYeCKOro OXHAaHUS KaK TEOPETHYECKOro CPEeIHEro 3HaueHus
BEJIMYMHBI. MaTeMaTnyeckoe OKUJaHUe U JUCIEPCUs CIy4allHOM BEJIMYMHBI «UHUCIIO YCIIEXOB B
cepuu ucnbpiTaHui bepHymm.

[TonsaTue o 3akoHe OONBIINX yucel. MI3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO YacToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIC U OOIIECTBE.



I[lnannpyemMble npeAMeTHbIE Pe3yJbTATHI OCBOeHUs1 YUueOHOro Kypca «BepositHoCcTh

H CTATHCTHKA»
8 kiacce

° yuTaTh HMHGQOPMALMIO, TPEACTABICHHYIO B TalOiuIax, Ha Jguarpammax;
MPEJCTaBISITh JaHHBIC B BUJAE TaOJUI, CTPOUTH JUArPaMMBbI (CTOJIOHMKOBBIE (CTOJIOYATHIC) U
KpYyroBbI€) 10 MACCUBaM 3HAYCHHIA;

° ONMCHIBATh U UHTEPIPETUPOBATH PEAIBHBIE YHCIOBBIE JAHHBIE, IIPE/ICTABICHHbIC
B TabNuIax, HA AUarpaMMax, rpadukax;

° WCIIOJIb30BAaTh JJIsI ONMCAHUS TAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU: CPEIHEE
apudmeTnyeckoe, MearaHa, HauOoJbIIee U HaMEHbIlIee 3HAYCHUSI, pa3Max;

° MMETh MPEACTABICHHE O CIy4YalHOW HW3MEHYMBOCTHM Ha IMpPUMEpPAX LEH,
buznYeCKUX BEIUYUH, aHTPOIIOMETPUYECKUX JTaHHBIX; UMETh MPEJICTABICHUE O CTATUCTUYECKOM
YCTOMYUBOCTH.

9 kJacc

° U3BJIEKATh U MPEeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B BUE TaOJHII,
IyarpaMmm, rpaduKoB; IPEACTaBIsATh JaHHbBIE B BUAE TaOJHII, AMarpamMm, rpaduKoB;

° ONKUCHIBaTh JAHHBIE C TIOMOIIBIK CTATUCTHUYECKUX IOKa3aTeleil: CpeIHux
3HaUYEHUH U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTAHIaPTHOE OTKJIOHEHNUE);

° HAXOJHUTh YaCTOThl YHCIOBBIX 3HAUEHUW M YACTOTHI COOBITHI, B TOM YHCIE IO
pe3yJibTaTaM U3MEPEeHH U HAOII0ICHUH;

° HAaXOJHUTh BEPOATHOCTU CIy4aWHBIX COOBITHH B OIBITaX, 3HAas BEPOSTHOCTU

QJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITaX C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU
COOBITHSIMUY,

° UCIIONIb30BaTh TIpaduueckue MOJENU: JIepeBO CIIy4alHOTO SKCIIEPUMEHTA,
JrarpaMMmsl Diiepa, yucaoBas npsMmasi;
° OIepUpPOBATH MOHATUSAMU: MHOXKECTBO, [TOJIMHOKECTBO; BBIIIOJIHSTDH ONEepaIy Hajl

MHOXECTBaMU: 00bEAMHEHUE, NepeceueHre, J0NOIHEHUE; MePEUUCIATh IEMEHThl MHOXKECTB;
IIPUMEHSATH CBOWCTBA MHOKECTB;

° UCIOJIb30BaTh rpauiyecKkoe MpeCcTaBIeHNe MHOXKECTB U CBsI3€i MEXTy HUMHU JIJIs
ONMCAaHUS TPOLECCOB U SIBJICHWN, B TOM YHCIIE MPHU PELIEHUU 3aJad U3 JPYTUX Y4eOHBIX
IIPEAMETOB U KypCOB.

10 kmacce
° U3BJIEKaTh U NpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEACTABIEHHYIO B Pa3IU4HbIX
UCTOYHMKAX B BHJIE TaOJUL, IuarpaMM, rpa(ukoB; NPeICTaBIATh JaHHbIE B BUAE TaOJMIL,
Iuarpamm, rpa@ukos;

° pemiath 3aJjaud  OpPraHU30BaHHBIM IEepeOOpOM BapHaHTOB, a TaKXke C
MCIIOJIb30BaHNEM KOMOWHATOPHBIX IIPABUI U METO/IOB;

° UCIIOJIB30BAaTh OIUCATEIbHBIE XaPAKTEPUCTUKU I MACCUBOB YUCIIOBBIX JAaHHBIX,
B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPBI PACCEUBAHUS;

° HAXOJUTh YacTOThl 3HAYEHUH W YacTOThl COOBITHS, B TOM YHCIE MOJb3YsCh
pe3yJibTaTaMi MPOBEAEHHBIX U3MEPEHUI U Ha0JII0IeHU;

° HaXOJIUTh BEPOSITHOCTH CIYYalHBIX COOBITHI B M3yUEHHBIX OIBITAX, B TOM YHCIIE

B OIIbITax C paBHOBOSMO)KHBIMI/I 3HeMeHTapHI)IMI/I CO6I)ITI/I$IMI/I, B CepI/ISIX I/ICHI)ITaHI/Iﬁ o HepBOFO
ycriexa, B CepusiX UCTbITaHul bepHym;
° UMETh TPECTaBICHNE O CYIaliHOM BETMUMHE U O PACIIPE/ICIIEHUH BEPOSATHOCTEIH;
° UMETh TPEJCTAaBICHHE O 3aKOHE OOJBIIMX YHCE Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YaiHON M3MCHYHMBOCTH M O POJH 3aKOHA OOJIBIIMX YHCET B HPUPOAE U
o01ecTBE.
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CnennajbHble peIMeTHbIE Pe3yJabTaThl:

° BJIAJICHUE 3PUTEIbHO-0CA3AaTEIbHBIM CIIOCOOOM OOCIEIOBAaHMS M BOCHPHUSATHS
[IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EJBIX) pelabeHBIX N300pKEHUI PEIMETOB, KOHTYPHBIX
n300pakeHH TEOMETPHUECKUX (DUTYD U T.I1.

° YMEHHE BBINOJHITH MPU MOMOIIU YEPTEHKHBIX MHCTPYMEHTOB I€OMETPHUYECKHE
MOCTPOCHHUS, TOCTPOCHUE TpauKOB QYyHKIMH, THarpaMM M T.11.

° YMEHHUE YUTaTh BETHBIC (MJIM KOHTPACTHBIC, YEPHO-0ebIe) penbedHbIe TPapUKH
AJIEMEHTAPHBIX (PYHKINN HA KOOPAMHATHOU MJIOCKOCTH.

° BJIa/ICHUE TIPABUJIAMU 3aIIUCU MaTeMaTUYeCKUX (POPMYIT U CHEI[HAIbHBIX 3HAKOB.

° BJIaJICHHE IPUEMaMH ITPeoOpa30BaHUs MATEMATHUECKUX BBIPAKEHU.
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TemaTHyeckoe MIAHMPOBAHUE MO0 Y4eOHOMY Kypcy «BepoSITHOCTb M CTATHCTHKA)

8 ki1acc
(1 yac B Henes110, 34 yaca)
HaszBanue
?:Zii’?;‘ OcHoOBHOe coiep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
(4HCJ10 4acoB)
[IpencraBnenne |IIpencraBieHne MaHHBIX B BHJE TaOJMIl, JUarpaMm, TpaduKoB. OCBamBaTh CIIOCOOBI TPEICTABICHUS CTATUCTUYECKHUX

JnaHHbIX. (7 4.)

3amonHeHWe ~ TaONWI, YTCHHE ©  TOCTPOSHUE JAHarpaMm
(cTONIOMKOBBIX (CTONMOYATHIX) M KPYroBbIX). UTeHue rpadukoB
peabHBIX TIporieccoB. M3piieueHre WHPOPMAIMN U3 TUarpamm U
TaOJIUII, UCIIOJIb30BaHUE U MHTEPIIPETalus JTaHHbIX. [IpakTnieckas
pabora «Tabmuney. [IpakTrueckas padora «/uarpaMmbny.

JAaHHBIX M YHCJIIOBBIX MAaCCHUBOB C IIOMOIIBIO TaGJII/ILI u
JMarpaMM C HCIIOJIb30BAaHUEM AaKTyallbHBIX M Ba)KHBIX
JMaHHBIX  (meMorpaduyeckue JaHHBIE, IPOU3BOJCTBO
IPOMBIIUICHHON M CeJIbCKOXO3HCTBEHHOM MPOAYKIUH,
OOLIECTBEHHbIE U IPUPOAHDIE SIBICHUS);

U3y4aTb METO/bl pabOThI ¢ TAOIMUYHBIMU U rpauUeCKUMHU
NpEACTAaBICHUAMU JAHHBIX B XOAC IPAKTHYCCKUX pa60T
(cocraBieHue TabAMII M IOCTPOEHHE  JUArpaMm
OTrpaHUYEHHO).

OnucarenpHas
craTuctuka. (8

q.)

OnucarenbHas CTATUCTUKA: CpefHee apuMeTHyeckoe, MeJHaHa,
pa3Max, HauOoJjplllee W HauMEHbllee 3HAUEeHHs Habopa YHCIIOBBIX
naHHbIX. [Ipumeps! cinydaiiHoit namMeHunBocTH. [IpakTrueckas pabora
«CpenHue 3Ha4CHUs.

OCBauMBaTh MOHATHUA: YUCIOBOI HAbOp, Mepa IIEHTpaIbHOU
TeHJIEHIIMU (Mepa I1IeHTpa), B TOM YHCJIE CpeaHee
apudmeTnyeckoe, MeNaHa;

OMMUCBIBATHb CTATUCTUYCCKUC JAHHBIC C TIOMOIIBIO CPECAHETO
apu(meTnyecKkoro U MeJuaHbl; pemaTh 3a1a4uu;

M3y4aTh CBOICTBA CPEAHMX B XOJI€ MPAKTUUECKUX pabOT
OocBaWBaTh TMOHATHUSA: HauOOJbIIee W HaUMEHbIIee
3HAYEHMS YMCIOBOIO MaccHBa, pa3Max;

paboTaTh C HE3HAKOMBIMH CIIOBAMHU M TEPMUHAMHU, TTOJTy4aTh
JIOTIOJTHUTEIIbHBIE CBEACHUS 00 OKPYKAIOLIEM MUPE;
HHTEPIPETUPOBATH IOJYYEHHBIE B XOJ€ PEILICHUSA 3a1a4y
JIaHHBIE;

MNPUMCHATH IMOJIYYCHHBIC 3HAHUA UL ONIMCAaHUA W aHaJIn34a
00BEKTOB H SIBJICHUI OKPYKAIOIIEro MUPA;

pemiaTts 3a7a4d Ha BBIOOp crmoco0a ONMUCaHUsl JTaHHBIX B
COOTBETCTBMU C MPUPOJAOM  JAHHBIX H  LEJISIMHU
UCCIIEOBAHUSL.
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CnyuaitHas
U3MEHYUBOCTb.

(6.

CnydaifHass UW3MEHUYMBOCTH (mpumephl). Yactora 3HaUeHUN B
MaccuBe JaHHbIX. ['pynmupoBka. ['mcrorpammel. IlpakTuueckas
pabota «CiyuyaiiHas ”3BMEHYUBOCTBY.

OCBaMBaTh IIOHATHUSA: YacTOTa 3HAUCHHM B MacCHBE
JIaHHBIX, TPYNIUPOBKA IAaHHBIX, TUCTOTPAMMA;

YUTaTh W AHAJIU3UPOBATh THUCTOTPAMMBI, MOJOUPATH
MOJAXOMSIINI [Iar TPYHNIHUPOBKK JJISI TMPEICTABICHUS
JAHHBIX;

OCBamMBaTh BOCHPHUATHE TpadUUECKOro MpeACTaBICHUS
pa3HbIX BHUJOB CIIy4YalHOM H3MEHUYHMBOCTH B XOJE
MPaKTUYECKOU pabOTHI.

Bsenenue B

Teopuio Tpados.
(44.)

CnyyallHpli  3KCHEpUMEHT (OMbIT) M  CilIy4yaillHOE€ COOBITHE.
BepostHocTh U uyactoTa. Poib MallOBEpOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B TMpupoje W B oOmiectBe. MoHera u
urpaibHas KOCTb B Teopuu BeposiTHOcTeil. [Ipaktuyeckas pabota
«YacrtoTa BeIaJCHUA OpJiay.

OCBaWBaTh MOHATHS: Tpad, BepmnHa rpada, pedpo rpada,
CTeTeHb (BaJICHTHOCTD BEPIINHBI), IIETIb U [IUKII;
OCBaWBaTh MOHATHS: MyTh B rpade, diIepoB myTh, 00X0x
rpada, OpueHTUPOBAHHBIN I'pad;

pemaTh 3a1a4M Ha IOMCK CyMMBI CTETIeHEH BepInH rpada,
Ha TOHCK o0xoma rpada, Ha TOHCK TIyTeld B
OpUEHTUPOBAHHBIX Tpadax;

OCBaMBaTh CIHOCOOBI NPEACTAaBICHMS 3agad M3 Kypca
anreOpbl, TE€OMETPUH, TEOPHH BEPOSTHOCTEH, APYrux
OpeJMETOB C TOMOIIbI0 TpadoB (KapThl, CXEMBHI,
AIIEKTPHUYECKUE IIeTTH, (PYHKIIMOHATFHBIE COOTBETCTBHUS ) HA
IpHUMeEpax 1o rOTOBBIM PUCYHKAM.

BepositHOCTB
4acTtoTa
CIIy4aitHOTO
coObITHs. (4 4.)

H

I'pad, BepmmHa, pebpo. CreneHb BepmuHbl. Yucio pédep u
cCyMMapHas cTeneHb BepunH. [IpencraBinenue o cBsI3HOCTH rpada.
e w mmkisl. [lytu B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBienue o6 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBamBaTh IOHATHS: CIyYalHBIA ONBIT M CIy4alHOE
COOBITHE, MAJOBEPOSTHOE M TNPAKTHUYECKH JOCTOBEPHOE
COOBITHE;

U3y4aTh 3HAYMMOCTb MaJIOBEPOATHBIX COOBITUI B IPUPO/IE
1 oOLIeCTBE HAa Ba)XKHBIX NMpUMeEpPax (aBapuu, HECUACTHBIE
cilyyad, 3alldTa MEepCOHaNbHON MH(pOpMaLuu, meperada
JTAaHHBIX);

U3y4aTh pOJIb KIACCHYECKHX BEPOSTHOCTHBIX MOJEINIEN
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH;
HaOII0AaTh M U3y4yaTh 4YacTOTy COOBITUH B IPOCTHIX
HKCIIEPUMEHTAX B X0/1€ MPAKTHUECKON pabOTHI.
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O0001menue,
KOHTPOJIb. (5 4.)

[TpencraBnenue gaHHbIX. OnucaTenbHas CTATUCTUKA. BEpOATHOCTH | ® IOBTOPSATH U3YUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM;

CIIy4aifHOTO COOBITHS. ® pemaTh 3a/1a4l Ha MPECTABICHUE U OMHCAHHUE JAHHBIX C
MOMOIIIBIO U3YYEHHBIX XapaKTEPUCTHUK;
® 00CyXIaTh MPUMEPBI CITy4aiHbIX COOBITHI,

MaJIOBCPOATHBIX U TPAKTUYICCKH JOCTOBCPHBIX CJIy‘IElfIHBIX
CO6BITPII>1, HX POJIKM B IPUPOAC U KHU3HU YCJIIOBCKA.

9 kanacc
(1 yac B Heae10, 34 yaca)

Ha3zpanue
pasaena
(Tembl)
(qucio
4acoB)

OcHOBHOe co/iep:KaHue OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4aI0IIMXCS

IToBTOpEeHUE
Kypca &8 Kiacca.
(44.)

[IpencraBieHue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaguKkos. ® [IOBTOPSTh U3YYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUN;

® pelaTh 3aa4l Ha MPEICTABICHUE U OMMCAHUE JAHHBIX C
IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK;

® pemarh 3aJayd Ha IMPEACTABICHHUE TPYHIIUPOBAHHBIX
JTAHHBIX U OIIMCAHUE CIIy4YallHON N3MEHUYNBOCTH;

® pemarh 3aJayd Ha OIpPEAEIIEHHE YacTOThl CIIy4alHBIX
COOBITHI, TPHUBOIUTH NPUMEPHI CIy4alHBIX COOBITHUH,
MaJIOBEPOSATHBIX U IIPAKTUYECKU JOCTOBEPHBIX CIIy4alHBIX
COOBITHI, X POJIU B MPUPOJE U KUZHU YETIOBEKA.

OmnuncarensHas
CTATHCTHKA.
PacceuBanue
JTaHHbBIX. (4 4.)

I/I3MepeHI/IC paccenuBaHrd NOAHHBbIX. I[I/ICHepCI/IH U CTaHIapTHOC | ® OCBauBaThb TIOHATHUSA: AUCTICPCHUA n CTaHAApTHOC

OTKJIOHCHHUEC YHCIIOBBIX Ha60p0B. I[I/Ial'”paMMa paccCrBaHus. OTKJIOHCHHEC, MHCIIOJIBb30BATh OTH XaApPAaKTCPUCTUKH JIA
OINMMCaHUA paCCCUBAHUA TAHHBIX;

® BbIJIBUTATh T'HIIOTE3bI 00 OTCYTCTBHU HJIM HAJIUYHUU CBA3U
o JuarpamMmam pacCCUBaHUA;

® paccMaTpuBaThb IIPHUMEPHBI AuarpaMm paccCrBaHus,
MMOCTPOCHHBIX MO UMCIOIMIUMCH JaHHBIM.

MuoxectBa. (4

q.)

MHO)KGCTBO, 9JICMCHT MHOXXECTBA, IOIMHOXKECTBO. Onepauvm Hazg ® OCBaHMBaThb MNOHATHA. MHOXCCTBO, 3JIEMCHT MHOXKCECTBA,
MHOKECTBaAMHU: O6’beILI/IHeHI/IC, nepeceucHuc, JOIIOJTHCHUC. IHOAMHOXKECTBO,
CpoiicTBa onepaunﬁ Haal MHOXCCTBaAMU: TIICPECMECTUTCIIBHOC, ® BLIIIOJHATH OICPpAIMM HaJl MHOXXCCTBaMMU: O6T)CJII/IHGHI/Ie,
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COUYETaTEIbHOE, PACIPEACIIUTENIBHOE, BKIIIOUeHHs. Vcnonb30Banue
rpadUyecKoro npeAcTaBIeHUs MHOMKECTB JIJIsl OMUCAHUS peaIbHBIX
MPOLECCOB U SIBJICHUM, IPHU PELICHUU 33/1a4.

[epeceyeHue, JOMOIHEHUE;

UCIIOJIb30BATh CBOIiCTBA: MepPEeMECTUTENBHOE,
COUETaTENIbHOE, paclpeaeInTENbHOE, BKIOUECHHUS;
UCIIOJIb30BaTh Tpaduyeckoe MPEICTaBICHHE MHOKECTB
[P ONMCAHMM PEATBHBIX IPOLECCOB U SBICHUM, IpU
pEIIeHUH 33124 U3 IPYTUX y4EOHbIX MPEAMETOB U KYPCOB.

BepositHOCTB
CIIy4aitHOTO
coObITHsL. (6 4.)

DneMeHTapHbIC COOBITUS CITydaiiHOTO ombITa. CiydaitHbie COOBITHSI.
BepostHoct  coObiTuii.  OmBITBI ¢ PaBHOBO3MO>KHBIMU
3lIeMEeHTapHBIMH COOBITHsMH. CirydaitHelii BeIOOp. CBSA3b MEXIY
MaJIOBEPOATHBIMU M TMPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMH B
npupoze, odmectBe u Hayke. [Ipaktmueckas pabora «OmbITH €
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMHU COOBITUSMUY.

OCBaWBaTh MOHATHA: 3JIEMEHTapHOE COOBITHE, CIydaiiHoe
COOBITHE KaK COBOKYIIHOCTb  OJaromnpHusTCTBYIOIIUX
3JIEMEHTaPHBIX COOBITHIA, PaBHOBO3MOYKHBIE
3JIEMEHTapHbIE COOBITHS;

pelaTh 3a/1a4i Ha BBIYUCIIEHUE BEPOSATHOCTEN COOBITHI 110

BEPOATHOCTSIM  AJIEMEHTAPHBIX COOBITUI  CIy4ailHOTO
OITBITA;

pemarh 3a/1auyu Ha BBIYUCICHUE BEPOSATHOCTEH COOBITHIA B
OIThITax c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU

COOBITUSIMH, B TOM YHCJIE C IOMOLIbIO KOMIIBIOTEPA;
IPOBOAUTh U H3Y4aTh ONBITBI C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMU (C HUCIOJIb30BAHUEM MOHET,
UTpalbHBIX  KOCTEH, Jpyrux Mojeneid) B  Xone
IPAaKTUYECKOH paboThl.

Beenenne B
Teoputo rpados.
(44.)

Hepeso. CBoiicTBa  JI€pEBbHEB: €IMHCTBEHHOCTh  NYTH,
CYILIECTBOBaHUE BUCAYEH BEPUINHBI, CBS3b MEX/1y UHCIIOM BEPIINH
u unciom pédep. IlpaBmwino ymHoxkeHus. Pemenue 3amau c
HOMOIIBIO TpadoB.

OocBauBaTh MOHATHUSA: IEPEBO Kak rpad Oe3 1uKia, BUCSYas
BEpILIMHA (JIMCT), BETBb JIepeBa, MyTh B JIEpPEBE, JHUAMETP
JIepeBa;

u3yyaTb CBOICTBa JepeBa: CyIIECTBOBAaHHE BHCSYEH
BEPIINHBI, EIWHCTBEHHOCTb IIYTH MEXAYy JBYMs
BEPLIMHAMH, CBS3b MEXJY UYHCIOM BEPUIMH M YHUCIOM
p&oep;

pemaTh 3a7a4y Ha MOMCK U NepevrcIIeHue MyTel B JepeBe,
ompeeNieHre Yciia BEpIIuH uiau pédep B mepeBe, 00Xo0.
OMHApHOTO JIepeBa, B TOM YHCIIE C IPUMEHEHUEM TpaBuiIa
YMHO)KEHHUSI.

Crnyuaiinble
coObITHSL. (8 4.)

[IpotuBononoxueie coObiTus. uarpamma Diinepa. OO0benHEHHE
u mepecedueHue cooObiThil. HecoBmecTHbie coOwiTHs. Dopmyna
CIIOKEHHUs BeposITHOCTEH. VYcioBHas BeposATHOCTh. [IpaBuiio

OocBaMBaTb  IOHATHS:  B3aUMHO  IIPOTUBOIOJIOXKHBIE
COOBITHSA, Omeparuu Haj COOBITUSAMH, OOBEAMHEHUE U
nepeceueHre CoObITHH, auarpamMma Oiinepa (Diiepa—
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YMHOXEHHS. HesaBucnumsle COOBITHSL. [IpencraBnenue
JKCIIEPUMEHTa B BHJE JepeBa. PerieHue 3agad Ha HaXOXKICHHE | ®
BEPOSITHOCTEM € IOMOIIBIO JEpeBa CIy4alHOIO JKCIIEPUMEHTA,
qyarpamm Dumepa. °

BenHa), coBMeCTHBIC U HECOBMECTHBIE COOBITHS,

U3y4aTh TEOPEMbl O BEPOSTHOCTU OOBEIUHEHHUS [BYX
coObITHH ((hOpMYJIBI CIIOKEHHS BEPOSATHOCTEH );

pemiate 3a7add, B TOM 4YHCJIE TEKCTOBbIE 3a/Jayd Ha
OTpeieIeHne BEePOSITHOCTEH 00BbETUHEHUS U TIEPECEUCHUS
COOBITUH C TOMOIIBIO YHCIOBOM TPSIMOM, aHarpamm
Diinepa, HopMyIIbl CIIOKEHUS BEPOATHOCTEH;

OCBaMBaTh MOHATHS: MPABUIO YMHOXKEHHUS BEPOSATHOCTEH,
YCIIOBHAsI BEPOSATHOCTb, HE3aBHCHUMBIE COOBITUSI JIEPEBO
CIIy4aifHOTO OIIbITA;

M3y4yaTh CBOMCTBA (OIMpeIeNICHUs ) HE3aBUCUMBIX COOBITHH;
pemiath 3aJaud  Ha ONpeAeNieHHe U HCIOJIb30BaHHE
HE3aBHCUMBIX COOBITHIA;

peliats 3aJa4d Ha TMOWCK BEPOSTHOCTEH, B TOM 4YHUCIIE
YCJIOBHBIX, C HUCIIOJIb30BAHUEM JIEPEBA CIIYYallHOTO OMbITA.

O06o06micHue,
KOHTpOJIb. (4 4.)

[IpencraBnenne npanHbix. OmnwucarenbHas cTatucTuka ['padsl | @
BeposiTHOCTB CitydaitHOTO COOBITHSI. °

MOBTOPSTH U3yYEHHOE U BBICTPANBATh CUCTEMY 3HAHMIA,
pelaTth 3a7a4n Ha MpeICTaBICHUE U ONMCAaHUE JaHHBIX C
MOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK;

peliaTh 3aa4u ¢ IpUMEHEeHueM rpagos

pemarh 3a/1auyu Ha HaX0XKJI€HUE BEPOATHOCTU CITy4alHOTO
COOBITHSI TIO0 BEPOSATHOCTSM 3JEMEHTApHBIX COOBITUMH, B
TOM  4YHCI€ B  ONbITaX C  PaBHOBO3MOXXHBIMU
AIIEMEHTaPHBIMU COOBITUSMU;

pemiath  3aJaud = Ha ~ HAxXOXJEHHUE  BEPOSITHOCTEU
00bEeIMHEHNUS] M TIEPECEUYCHHS] COOBITUH, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BAaHUEM  TIpapuUecKux
MPEJICTABIICHUI U JIEPEBA CIYYalHOTO OIbITA.

10 kaacc
(1 yac B Hexe10, 34 yaca)

Ha3zBanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOe€ coaepKaHue

OcHoOBHBIE BU/BI AeSIT€IbHOCTH 00y4a0IIMXCS
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IToBTOpeHune
Kypca 9 knacca.
(44.)

[IpencraBieHne DaHHBIX B BHJE TAONWIl, AUarpamm, rpadukos,
WHTEpIpeTanys JaHHBIX. UTeHHE U TOCTPOSHUE Ta0JIHIL, IUarpamm,
rpaduKoB 1O peaabHbIM JaHHBIM.

MOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUIA;
pelaTh 3aa4y Ha IPEJCTaBICHUE U OMMCAaHUE TaHHBIX;
pemiaTh  3aJlaud = Ha  HAXOXJEHHE  BEPOSITHOCTEU
0o0BeAMHEHHUS U TepeceueHuss COOBITHI, B TOM 4YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BAaHUEM  TpadUUeCKHX
MIpEJICTaBJICHUI U JiepeBa CIy4aiiHOTO OIbITA.

DNeMEeHThI
KOMOWHATOPUKH
(7 4)

[Tepebop BapuanToB. [lepecranoBku u akropuan. CoueraHus u
yucno coueranui. TpeyronpHuk Ilackang. Pemenue 3amau ¢
UCIIOJIb30BaHNEM KOMOMHATOPUKH.

pemarth 3a1a4u nepedbopoM BapHaHTOB;

OCBauBaTh MOHSTHSL: KOMOMHATOpHOE MIPABUIIO
YMHOXXEHUS, YIOPAJOYEHHAs Tmapa, Tpoilka OOBEKTOB,
nepecTaHoBKa, (akTopuan 4duciaa, COYETaHHE, YHCIIO
COYeTaHMM, TpeyroybHUK Ilackais;

peliath 3a7a4d Ha TMEPEeurCIICHHE YMOPSIOYEHHBIX Map,
TPOEK, TIEPEYNCIICHNE TIEPECTAaHOBOK W  COYETaHUH
AIIEMEHTOB Pa3IUYHBIX MHOKECTB;

pemarh 3aJaud Ha MPUMEHEHHE YHCIa COYETaHUH B
anredpe (cokpaiiéHHoe yMHOKeHue, OnHoM HproToHa);
pemiatb, TOpPHUMEHSAS  KOMOMHATOPUKY, 3aJadyd  Ha
BBIUHCJICHHE BEPOSITHOCTEH.

I'eomerpuuecka

A BCPOATHOCTD.
(3.

I'eomeTrpuueckass BeposiTHOCTh. CiydallHbI BBIOOP TOUYKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH.

OCBauBaTh IMOHATHE T€OMETPUUECKON BEPOSITHOCTH;
pelaTe 3aja4id Ha HaXOKJIEHUE BEPOSITHOCTEN B ONBITAX,
MPECTaBUMBIX KaK BBIOOp TOYEK M3 MHOIOYTOJIbHHKA,
Kpyra, OTpe3Ka WIM JIyTH OKPYXHOCTH, YHCIOBOIO
IPOMEXKYTKA.

HcnpiTanus
bepuymnu. (6 4.)

Hcneiranne. Yenex n Heypada. Cepusi UCHBITAaHUN O NEPBOTO
ycnexa. Wcnsitanus bepnymin. BeposiTHocTH coObITUI B cepuu
ucnblTanuii  bepuymu.  Ilpaktuueckas pabora «McnbiTanus
beprymm».

OCBanBaTh MOHATHS: UCHBITAHUE, SJIEMEHTApHOE COOBITHE
B HCIBITAaHUU (yClieX W HeyJaada), cepus HCIbITaHUH,
HACcTyIUIeHHME TepBOro ycmexa (HeyJgauu), cepus
ucneITaHui bepryiu;

pelaTh 3a/1a4l Ha HaX0XKJICHHE BEPOSTHOCTEH COOBITHIA B
CEepUM WCHOBITAHWA 1O INEPBOTO yCIleXa, B TOM YHUCIE C
npUMeHeHHeM  (GOopMyJbl  CYMMBI  T'€OMETPHYECKOM
IIPOrPECCHH;

pemiatb  3aJadyd  HA  HAxXOXKJIECHHE  BEPOSITHOCTEU
AIIEMEHTApHBIX COOBITUI B cepuu ucnbiTaHuil bepHysu,
Ha HaXOXICHUE BEPOSATHOCTH ONPEACIEHHOIO YHCIIA
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YCIIEXOB B CEpHUH UCIIbITaHU bepHyiu;

u3ydyaTb B XOJ€ TpaKkTHUYecKoil paboThl CBOMCTBa
BEPOSITHOCTH B CEPUU UCIIbITAHUN bepHyiun.
CnyuaiiHas CnydaiiHass ~ BEeIMYMHA W paACHpEACIICHHE  BEPOSTHOCTEH. OCBOMTbH IOHATHA: Cily4yailHas BEJIMYMHA, 3HAYCHUE
BenuuuHa. (6 4.) | MaTemaTuyeckoe O0XKHJIAHUE U JIHACTIEPCHSL. [Ipumepsr CIIy4ailHOM BEJIMYMHBI, PACIIPEACIICHUE BEPOATHOCTEM;
MaTeMaTUYeCKOro OXHUAAHUS KaK TEOPETHYECKOr0 CpPEJHEro u3ydyatb U OOCYXJIaTh HIpPHUMEPbl JTUCKPETHBIX U

3HAQ4YCHMs BEJIIMYMHBI. MareMaThyecKoe OKHUJIAaHHUE U JUCIIEepCUs
CIIy4allHOM BEJIMYUHBl «UUCJIO YCIEXOB B CEPUM HCIIBITAHUN
bepuymm».

[Tonatue o 3akoHe OonbuIMX yMcen. V3MepeHue BepoOsTHOCTEH ¢
MOMOILBI0 4acToT. Posib M 3HaueHue 3aKOHA OOJBIIUX YHUCENT B
IpUpOJIE U OOILECTBE.

HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC UEIIOBEKA,
YUCJICHHOCTh HACEJICHHUS], IPYyTUe N3MEHUYUBbIE BEJINYHMHBI,
paccMaTpuBaBIIMECS] B KypCcE€ CTATUCTHKH), MOJEIbHBIX
CIy4yalHBIX BEJIMYMH, CBSI3aHHBIX CO CIy4YalHbIMU
onblTaMu (OpocaHue MOHETBHI, WIPAJIBHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. 11.);

OCBaMBaTh  IOHATHA:  MAaT€MAaTHYECKOE  OXKUJAHUE
CIy4yallHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHee
3HA4YEHHE, JUCIEPCHUS CIyYalHOW BEJIIMYMHBI KaK aHAJIOT
JTUCIIEPCUU YHCIIOBOTO HAbOPa;

pemiatb 3aJa4yd  Ha BBIYMCIICHME MaTEMaTUYECKOIO
OXUIAHUSI M JUCIIEPCUM  JUCKPETHOW  CIlydalHOU
BEJIMYMHBI 10 33JJaHHOMY DPacCIpeleICHUI0, B TOM YHCIIE
3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMU;
3HAKOMUTBCA C  MAaTeMaTH4EeCKUM  OXHJAaHUEM U
JIUCIIEpCUEN HEKOTOPBIX pPAaCIpENelIeHUN, B TOM YHUCIIE
pacrnpeeNeHns CIIy4alHOW BEJIMYUHBI «9UCII0 YCIIEXOB» B
CepHUH UCIBITaHUM bepHyiuuy;

M3Yy4aTh YaCTOTY COOBITHS B MOBTOPSIOLINXCS CIyYalHBIX
ONBITAX KAK CIIYy4YailHYIO BEJIUYHHY;

3HAKOMHUTBCA C 3aKOHOM Oousibmux uucen (B Qopme
bepuymnau): mpu OONBIIOM 4YHCIE OMNBITOB YacToTa
coObITHSI OJ1M3Ka K €r0 BEPOATHOCTH;

pelars 3a4a4d Ha U3MEPEHUE BEPOATHOCTEN C IIOMOILBIO
4acToT;

00CYX/1aTh POJIb 3aKOHA OOJBIINX YHCET B 0OOCHOBAaHUU
YaCTOTHOT'O METOJIa U3MEPEHHUSI BEPOATHOCTEN;
0o0CYX/1aTh 3aKOH OOJIBIIMX YHMCEN KaK NpOsIBICHHUE
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CTAaTUCTHYCCKOM yCTOfIqHBOCTI/I B UBMCHYHMBbLIX SABJICHUAX,
POJIb 3aKOHa OONBIIMX YHCET B npupoac M B KHU3HHU
YCJIO0BCKaA.

O0001meHue,
KOHTpPOJIb. (8 4.)

[Ipencrasnenue nanubix. OnucaTenbHas craTucTuka. BepostHOCTh
CIIy4altHOTO COOBITHsI. DJeMEHThl KoMmOuHatopuku. CiydaiiHble
BEJIMYUHBI U PACIIPE/ICIICHUS.

IIOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pelaTh 3aJa4y Ha IPEJCTABJICHUE U ONMCAHUE JAaHHBIX;
pelaTh 3a7ja4y Ha HaX0KJI€HUE BEPOSITHOCTEN COOBITUH, B
TOM YUCI€ B  ONBITAX C  PaBHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU, BEPOSITHOCTEN 00BEAUHEHNUS
U TepeceyeHuss COOBITUH, BBIYUCIATH BEPOSTHOCTH B
OIBITAX C CEPUSIMU CIIYYaHBIX UCIIBITAHUM.
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