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ITOSACHUTEJIbBHASA 3AIINNCKA

OO0mias xapakTepUCcTUKA yueOHOro npegMera «MaTeMaTHKa»

[Tporpamma yueOHOro mpeameTra «MaTeMaTHKa» pa3paboTaHa Ha OCHOBE
demepasbHOTO TOCYJaPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAapTa OCHOBHOTO
obmero obpa3oBaHHSI C y4eTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPebsAB/IIEMBIX K MaTeMaTHUYeCKOMY O0pa30BaHWIO, W TPAJUIMA POCCUICKOTO
oOpa3oBaHMsl, KOTOPble 00eCrieunBaloT OBJIafieHWe KIF0UeBbIMU KOMITETEHI[HUSIMH,
COCTABJISIONIMMU OCHOBY [IJII HEMNpEepbIBHOrO 00pa30BaHUS U CaMOPA3BUTHS, a
TaK)XXe I[eJIOCTHOCTb OOIeKy/JIbTYPHOTO, JIMUHOCTHOTO U II03HABaTeJbHOTO
pa3BuTHS 00ydJaromuxcs. B rporpaMMe yuteHbl HWen U mojoxkeHus: KoHIenmm
pa3BUTHSI MaTeMaTHdeckoro obpa3oBaHus B Poccuiickoii ®efepaumu. B amoxy
1[MbpoBOI TpaHChopMaIK Bcex cep ueoBeuecKOU AesTe/IbHOCTH HEBO3MOYKHO
cTaTh 00Opa30BaHHLIM COBPEMEHHBIM UeJI0BEKOM 0Oe3 0a30BOM MaTeMaTHUeCKOM
MOJATOTOBKUA. Y)>Ke B IIIKOJe MaTeMaTUKa CAY)KUT OIOPHBIM IIPeJMETOM ISt
W3y4YeHUsT CMEeXHBIX [JUCI[UIUIMH, a TI0C/e IITKO/bl peanbHOW HeoOXO0JUMOCTBIO
CTAaHOBUTCSI HeTIpepbIBHOe 00pa3oBaHHe, UTO TpeOyeT MOJHOIIEHHOW 6a30BoM
o611eobpa3oBaTe/IbHOM TOATOTOBKK, B TOM UHC/Ie W MaTeMaTHUeCKOW. ITO
00yC/IOB/IEHO TeM, UTO B HAIllM [JHHA pacTeT UYHC/IO Tipodeccui, CBSI3aHHBIX C
HEroCpeJICTBEHHbIM TIPUMEHEHWeM MaTeMaTUKW: U B cdepe 5KOHOMHWKH, U B
Ou3Hece, U B TEXHOJIOTMUECKUX 00/acTsX, U Jake B T'yMaHUTapHbIX cdepax.
TakuMm ob6pa3oM, Kpyr oOydarou[uxcs, AJisi KOTOPbIX MaTeMaTHKa MOXXeT CTaTb
3HAUUMBIM TTPEeIMETOM, PACIITUPSETCS.

[TpakTHueckass TI0JIe3HOCTh MaTeMaTHKu OO0yC/IOB/leHa TeM, UTO ee
npeMeTOM  SIBJISIOTCS  (yHJaMeHTallbHble  CTPYKTYpPbl  HaIlllero  Mupa:
MPOCTPAHCTBEeHHbIe (DOPMBI M KOJIMUECTBEHHBIE OTHOILEHHWS OT IPOCTEMIINX,
yCBaMBaeMbIX B HEIOCPeJCTBEHHOM OfbITe, [0 [JOCTaTOYHO CJIOKHBIX,
HEOOXOAUMBIX [jii Pa3BUTUS HAYUYHbIX M TIPUK/IAAHBIX Hel. be3 KOHKpeTHBIX
MaTeMaTUUeCKUX 3HAHWM 3aTPyJHEHO TMOHWMaHHe IPUHIUIIOB YCTPOWMCTBA H

HCII0/Ib30BaHUA COBpEMEHHOﬁ TeXHUKU, BOCIIpUATHE W HMHTepIIpeTalua



pa3HooOpa3HOl COLMA/bHON, 3KOHOMHMUECKOW, ITOIMTUUeCKONW HHMOPMaIIH,
Mano3(peKThBHa TOBCEJHEBHAas TMpAaKTUYecKass JesiTebHOCTb. Kaxzomy
YyeslOBEeKY B CBOEM JKU3HW NPUXOJUTCS BBIMIOJHATH pacyeTbl M COCTaBJSTh
aITOPUTMbI, HaXOJWUTb M TPUMEHATb (HOPMYJIbl, B/afeTb TPAKTUYECKUMU
rpyeMaMu TeOMeTPUUYeCKUX W3MepeHUM U TIOCTPOeHMM, YuTaTh WH(OpMaIUIO,
TIpe/ICTaB/IeHHYI0 B BHe TabiuI], AuarpaMMm U TpadHUKOB, JKUTh B YC/IOBHUSX
Heomnpe/Ie/IeHHOCTU Y TIOHUMAaTh BePOSITHOCTHBIN XapaKTep CTy4YaiHbIX COOBITHIA.

OpHOBpeMEHHO C pacimpeHueM cdep TpUMeHEeHUs] MaTeMaTUKd B
coBpeMeHHOM 0011jecTBe BCe 0Oojiee Ba)KHbIM CTAHOBUTCSI MaTeMaTUUeCKHN CTHIIb
MBILLJIEHHUS], TPOSIBISIIOLIMKCA B  OINpeJe/IeHHbIX YMCTBEHHBIX HaBblKax. B
rpoLiecce M3y4yeHUss MaTeMaTUKU B apCeHa/l TPUEeMOB U METOJOB MBbIILIEHUS
ye/loBeKa eCTeCTBeHHbIM 00pa30oM BK/IHOYAKOTCS MHAYKUUS W AeJyKIus,
o0001lleHre U  KOHKpeTH3allus, aHa/d3 U CUHTe3, KlacCupukaiys ¢
cUcTeMaTH3alys, abcTparvpoBaHue U aHamorusa. OOBeKTbl MaTeMaTHYecKuX
YMO3aK/lQUeHWUd, TipaBWa UWX KOHCTPYUMPOBAHUS PpACKPHIBAIOT MeXaHU3M
JIOTUYECKUX TIOCTPOEHWM, CIOCOOCTBYIOT BBIpaOOTKe yMeHHs (hOpMY/IMPOBaTh,
000CHOBBIBaTh U [OKa3bIBaThb CY>KJAEHWS, T€M CaMbIM pa3BUBAIOT JIOTUYECKOe
MblllJIeHVe. Befylasg posib MNpPUHAJJIEXAT MaTeMaThke W B ()OPMUPOBAHUU
a/ITOPUTMHAYECKOU KOMIIOHEHThI MBIIJIEHUSI U BOCIIUTAaHUM YMEHUHN [1eUCTBOBATh
M0 3a/laHHbIM aJrOpPUTMaM, COBEPILEHCTBOBATb H3BECTHble W KOHCTPYMPOBATh
HOBble. B mpoliecce peleHUsi 3ajad — OCHOBOW yueOHOW /leATebHOCTH Ha
ypOKax MaTeMaTUKHA — DPAa3BUBAIOTCSI TaKKe TBOPYECKash W TPUKJIaJHass CTOPOHBI
MBILLLJIEHUSI.

OOyueHre MaTeMaTHKe JaeT BO3MOXXHOCTb Pa3BUBaThb y OOYyUaroIMXCs
TOUHYIO, pal[MOHAJBLHYI0 W MH(POPMATUBHYIO peub, YMeHHe OTOMpaTh Hanbosiee
MOAXO/SIIMeE SI3bIKOBbIE, CUMBO/IMUECKHE, Tpapuueckue Cpe/iCTBa AJisl BbIPayKeHHs
CY>K/IeHUM U HarJISiAHOTO WX Mpe/ICTaBIeHUsI.

HeobOxogumMbIM  KOMIIOHEHTOM OOIlel Ky/JbTypbl B  COBPEMEHHOM
TOJIKOBaHUM  sIB/isieTcsl  00lllee  3HAaKOMCTBO C  MeTOZaMH  TIO3HaHMS

I,Z[EI‘;ICTBI/IT(E]'IIDHOCTI/I, rnpeacraBjieHrWe O IIpegMeTe M MeETO[JdaX MdaTeMdTHUKH, HX



OTIMUMKA OT METO/IOB [JPYIHMX eCTeCTBEHHbIX M TyMaHUTapHBIX Hayk, 00
0COOEHHOCTSIX TPYMEeHEeHUs MaTeMaTHKHW /ISl pellleHHsi HayYHbIX W TPUKJIaJHbIX
3agau. Takum obOpa3om, mareMaTHueckoe oOpa3oBaHWe BHOCHUT CBOM BK/aj B
dbopmupoBaHue 00I1iei KyIbTYPhl Ye/loBeKa.

V3yueHre MaTeMaTHKU TakKXe CIIOCOOCTBYeT 3CTeTUYeCKOMY BOCIIMTAHHIO
yesioBeKa, MOHMMAHUIO KpPacoThl U U3SIIeCTBa MaTeMaTUUYeCKUX pPacCyKIeHUH,
BOCTIPUSITHIO TeOMeTPUUeCKUX (GopM, YCBOEHUIO Ule CUMMeTpHH.

KoppekinoHHO-pa3BUBalOIUH TOTeHI 1Al yueOHOTO npeMeTa
«MaTemaThKa» COCTOUT B oOecrieueHHHd BO3MOXKHOCTEH i TPeo0JIeHus
C/IeAYIOIIMX CcrieldduuecKrx TPy JHOCTeN CenbiX 00yJaroimmxcs:

| (bparMeHTapHOCTh WIM MCKa)KeHHOCTh TpeJCTaB/leHUN O peasibHbIX
o0BeKTax 1 MpoIjeccax;

J OTCYTCTBHE HeOOXOANMBIX CBeZIeHHI 00 OKPY’KarollleM MUPE;

J OTCYTCTBHE COLMA/IbHOTO OMbITAa W, KaK CJie/ICTBUe, HEBO3MOKHOCTh
yCITeIITHOTO (hPOPMHUPOBAHUSI Psifia TOHSITHH, peIlleHWs] CHOXKETHBIX UM TPaKTHUKO-
OpHEeHTUPOBAHHBIX 3a/1ay;

o TPY/IHOCTU BOCIIpUATUS rpacduueckor UHGOPMAlMA W BBITOJHEHUS
nMr00BIX rpaduuecKkux paboT, orpaHUUeHHbIE BO3MOYKHOCTH TTOCTPOEHHH;

| 3aMe/ijIeHHbIN TeMIT paboThl BOOOIIle ¥ HU3Kasi CKOPOCTh BBITIOJTHEHUS
MTUChbMEHHBIX pab0T B YaCTHOCTH;

J HU3Kasi TEXHUKA YTEeHHSI.

[Tpeo/ionieHKe yKa3aHHBIX TPYAHOCTEH JOHKHO OCYIIIECTBASTHCS Ha KaXK/I0M
ypOKe yuWTesieM B TIpoOIjecce CIiel[dajbHO OpPraHW30BaHHOW KOPPEeKIIMOHHON

paboThI.

Ilesin u3yueHus: yueOHoro nmpeamera «MaremMaTuka»
[TpropUTeTHBIMU Lie/ISIMU 00yUeHUs] MaTeMaTHKe B 5—9 K/laccax sIBJISIFOTCS:
o ¢bopMrpOBaHHe LIEHTPAJbHBIX MaTeMaTHUUeCKUX MOHATUM (YuciIo,

BeJIMUMHA, TeoMeTpuueckass (urypa, TiepeMeHHasi, BEPOSITHOCTb, (YHKI[Us),



o0ecTeurBaOIMX TIPeeMCTBEHHOCTh U Te€PCIeKTUBHOCTh MaTeMaTHyecKoro
obpa3oBaHust 00yUaroIIUXCS;

. no/iBe/ileHre OOyYaroImUXCsl Ha /OCTYITHOM [Jjisi HHUX YpOBHE K
OCO3HAaHWK) B3aWMOCBSI3M MaTeMaTMKU W OKDYJKawIlero Mupa, ITOHUMaHUe
MaTeMaTUKH KaK 4acTu 0011ieit KyJIbTyphl UeJioBeUecTBa;

o pa3BUTHE  WHTE/JIEKTYalbHBIX W  TBOPUYECKMX  CIIOCOOHOCTEH
o0Oyuaroluxcs, TI03HABaTe/JIbHOM AaKTUBHOCTH, MCC/Ie[OBATe/bCKAX YMEHUH,
KPUTHUYHOCTU MBILJIEHUS], UHTepeca K U3yYeHUI0 MaTeMaTHKW;

o dbopmupoBaHre (YHKI[MOHAJIbHOM MaTeMaTHYeCKOW TI'PaMOTHOCTHU:
yMeHUsI PacIio3HaBaTh TIPOSIBJIEHWS MaTeMaTHUeCKUX TIOHSATHH, OOBEeKTOB W
3aKOHOMEPHOCTeN B peaslbHbIX >KU3HEHHBIX CUTYaLUsiX W MPU U3YYEHUU [IPYTHUX
yueOHBIX TIpeJIMeTOB, TIPOSIBJIEHUS] 3aBUCMMOCTeM U 3aKOHOMEpPHOCTeM,
dbopMyMpoBaTh UX Ha SI3bIKe MaTeMaTUKW U CO3/jaBaTh MaTeMaTHUeCKre MO/ienH,
TIPUMEHSITb OCBOEHHBbIM MaTeMaTUUeCKWM amnmapar [/ pelleHusi MNpaKTHUKO-
OpPUEHTUPOBAHHBLIX 3a/lauy, WHTEPNPeTUpOBaTb U OL|€HHWBAaTh MOJyYeHHbIE
pe3y/ibTaThl.

KoppekijvoHHsble 3ajauu:

o Pa3ButHe ocsi3aTeNbHOTO, 3PUTEIBHO-0CS3aTeNbHOTO (y CJIeNbIX C
OCTaTOUHBIM 3DEHUEM) U CTYXOBOT'O BOCHPUSITUSI.

| @®opMHpOBaHUE HABBIKOB OCS3aTebHOI0, 3PUTE/IbHO-0CSI3aTebHOrO

(Y cnenbIxX € OCTaTOYHBIM 3pEHHMEM) M CJIyXOBOTO aHasIv3a.

o Pa3BuTHe u KOppeKLYs 0CI3aHUs U MeJIKOM MOTOPUKHU.

J Pa3BuTHe TPOU3BOILHOTO BHUMAaHUSI.

J Pa3BuTHe ¥ KOppeKLUs TaMSITH.

| Pa3BuTue UM KOppeKLMsl JIOTUYECKOTO MBILLJIEHUS, OCHOBHBIX

MBIC/IUTE/TBbHBIX OHEp&L{Hﬁ.

o [IpeomosieHrie UHEPTHOCTU MICUXWUYECKUX TTPOLIECCOB.
o Pa3ButHe nranornyeckor U MOHOJIOTUUECKOU PeuH.
J [Tpeogonenue BepbanmsMma.



| OOyueHue TmpaBWwiaM 3allMCU  MaTeMaThyeckKux ¢GopMya W
CrieLiaIbHbIX 3HAKOB pesibe(yHO-ToueyHou cucTtemsl JI. bparins.

. Ob6yueHue mpuemMaM TpeoOpa30BaHUsI MaTeMaTUYeCKUX BbIPA’KEHUM
Ha OpaiiieBCKoM MeXaHUUeCKOM IeuaTHOW MallliHKe.

| Pa3BuTrie HaBBIKOB O0CS3aTebHOIO W 3PUTE/IbHO-0CS3aTenbHOro (y
C/lelbIX C OCTaTOYHbIM 3peHueM) o0c/ie[loBaHUSI U BOCHPUSITUS pesibedHbIX
1300pakeHUid, TeOMeTPUUYECKUX uepTee, rpapukoB QyHKLWN U [p.

| @®opmMHUpOBaHME YMEHUS BBIMIOJHATE FeOMeTPUUeCKre MOCTPOeHUsl U
YyepTeXXu, CTPOUTh rpauku (yHKLMM HAa KOOPAMUHATHOM IJIOCKOCTU C TIOMOILIBIO
CreLaJbHbIX UepPTeKHBIX MHCTPYMEHTOB.

o CoBepIlIeHCTBOBaHME CrelarbHbIX TPUEMOB 00C/efoBaHUS U
1300pakeHUsI M3y4yaeMbiX 0ObEKTOB.

J dopmupoBaHue, yTOUHEHWe WIA KOppeKLus TIpeJCTaBlIeHud o
rpeiMeTax M MpoLeccax OKpy»Karoler JelCTBUTENbHOCTH.

| dopmMHUpoBaHME U COBEPLIEHCTBOBAaHWE yMEHUs] pacro3HaBaTh
CXOZIHble MpeMeThl, HaXOJUTh CXOJHble U OTJIMUYUTe/IbHbIe TIPU3HAKU MPeJMETOB
Y SIBJIEHUM, UCTIO/Tb3ys1 COXPaHHbIe aHaM3aTOPBbI.

| dopmMHUpOBaHUe U COBEPLIEHCTBOBaHME YMEHUS] HaXOAUTh MPUUHUHHO-

C/le[ICTBeHHBIE CBSI3H, BBIIE/ISATh TJIaBHOe, 0000111aTh, Zie1aTh BHIBO/LI.

o CoBepilieHCTBOBaHUe HABBIKOB BepOasbHONM W HeBepOa/ibHOM
KOMMYHHUKALUH.

| CoBepIlleHCTBOBaHHE yMeHHus1 OpPUEHTHUPOBAaThCS B
MUKPOIIPOCTPAHCTBe.

. dopmupoBaHue palMOHATLHOTO TOAX0AA K PpelleHu0 YyueOHbIX,

OBITOBBIX U HpO(l)ECCI/IOHa]'IBHI:IX 3dld4, pPa3BUTHE AHA/IMTHUKO-TIIPOTHOCTUUYECKUX

YMEHUU U HaBBbIKOB.

Anrebpa siBAsieTCSl OJHMM W3 OINOPHBIX KYPCOB OCHOBHOUW IIIKO/BI: OHA
obecmieuriBaeT M3yueHHe APYTUX JUCLUIVIMH, KaK eCTeCTBeHHO-Hay4yHOro, TakK U

I'YMaHHUTapHOTO I[UK/IOB, €e OCBOeHHe HeoOXOJUMO i  MPOOJIKEHUS



oOpa3oBaHUs U B TIOBCEJHEBHOW >KW3HU. Pa3BuTve y 00ydaromuxcs Hay4YHbBIX
TIpe/iCTaB/IeHUA O TIPOMCXOXKAEHWH W CYIIHOCTU anreOpanueckux abCTpakiui,
criocobe oTpaykeHUsI MaTeMaTUUeCKOW HayKOo sIB/IEHUH U TIPOLIeCCOB B TIPUPO/e U
o0I1iecTBe, PO/ MaTeMaTUUeCKOTO MO/e/MPOBAaHUS B HAayUHOM TI03HAHUU U B
MpaKkTHKe CrocobcTByeT (hOPMUPOBAHUIO HAyUHOT'O MHUDPOBO33DEeHHsT U KauyecTB
MBIIIIeHUS], HeOOXOJUMBIX /JIsl afjanTal[ii B COBpeMeHHOM Lii(dpoBoM o0IiiecTBe.
N3yuenue anreOpel ecTecTBeHHbIM 0Opa3oM obecrieurBaeT pa3BUTHE YMEHUS
Hab/rolaTh, CpaBHMBATh, HAXOJAWTh 3aKOHOMEPHOCTH, TpebyeT KPUTUUHOCTU
MBIIIIEHUs], CTIOCOOHOCTH apryMeHTHUPOBAaHHO OOOCHOBBLIBaTh CBOW JIEWMCTBUS U
BBIBO/IbI, (JOPMY/IMPOBATh yTBepKJeHus. OcBoeHWe Kypca aareOpbl obecrieunBaeT
Pa3BUTHE JIOTUYECKOTO MbIIIJIEHHUS] 00YUarOIUXCsi: OHU UCTIO/B3YIOT 1elyKTUBHbIE
1 WHAYKTHUBHBIE PacCy>KAeHus1, 0000IeHre W KOHKPeTH3aI|io, abcTparupoBaHue
U aHasoruto. OOyueHue anrebpe TIpeArionaraeT 3HAUMTENBHBIA  00beM
CaMOCTOSITE/IbHOW ~ JleATeNIbHOCTA O0yuaroIyxcsl, T03TOMYy CaMOCTOSITe/TbHOe
pellieHHe 3a/lay eCTeCTBeHHbIM 00pa30M SIB/ISIeTCS peasv3aliveil esTeTbHOCTHOTO
MPUHIUIA 00yueHus.

B cTpykType mporpammbl yueOHOro Kypca «AjireOpa» OCHOBHOM IIKOJIBI
OCHOBHOe MEeCTO 3aHMMalOT Cojlep)KaTe/lbHO MeToAuuecKre JuHUM: «Hucia u
BBIUMCTIEHUsI»; «AJreOpaniueckre BBbIpaXKeHUs»; «YPaBHEHHS W HepaBeHCTBa»;
«DyHkImn». Kaxkgas U3 3TUX cofiep>KaTeTbHO-MeTOAUYeCKUX JIMHUN pa3BUBAeTCs
Ha TIPOTSDKEHWM 4YeTbIpeX JieT W3y4deHus Kypca, ecTeCTBeHHbIM 00pa3om
repervieTasicb ¥ B3aUMOJENCTBYsl C APYTMMH ero JUHUsAMU. B xoze u3yueHUs
Kypca 0OydJarmlyuMcs TIPUXOAWUTCS JIOTUUeCKA pacCyXJaTb, UCIOIb30BaTh
TeOPeTUKO-MHO>KeCTBEHHBIN $13bIK. B CBSA3U C 3TUM 1je/ieco00pa3sHO BK/TFOUUTH B
TIPOrpaMMy HEKOTOpbIe OCHOBBI JIOTHKHU, TTPOHU3LIBAIOIIHE BCE OCHOBHBIE Pa3Zie/ibl
MaTeMaTH4YeCcKoro 0bpa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJIeHHI0 00yUarol[MUCS
OCHOB YHUBEpPCAJIbHOTO MaTeMaTU4YecKoro si3blka. TakuM 00pa3oM, MOXXHO
yTBEP)KAaTh, UTO COJep)KaTeJlbHOM U CTPYKTYPHOW OCOOEHHOCTBIO Kypca

«Anrebpa» sIB/sSIeTCs €ro0 MHTerpupOBaHHbIN XapaKTep.



Copepxanve /uHUM «YuWCla ¥ BBIYMCIEHUS)» CHIY>XKUT OCHOBOW  [jist
JanbHeNIero u3yueHus: MaTeMaTUKH, CIIOCOOCTBYeT pa3sBUTHIO y 00yYaroIUXCst
JIOTUUECKOTO MBIIIIEHUSs], (POPMUPOBAHUIO YMEHHS T0/1b30BaThCsl alTOPUTMaMH, a
Tak)Ke TIPUOOpeTeHHI0 MPaKTHUeCKUX HaBBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
)KU3HU. Pa3BUTHe MOHSTHSA O YMC/Ie B OCHOBHOM IITIKOJIe CBS3aHO C Pal[MOHaTbHBIMU
W UppalUyOHa/bHBIMU  UUCAaMM, (OpMHUpDOBaHMEM  TIpe/CTaB/ieHUd O
JeMCTBUTE/TbHOM 4MCJie. 3aBeplleHue OCBOEHUS UMC/IOBOW JIMHUM OTHECEHO K
cTapilieMy 3BeHy 0011[ero oOpa3oBaHUsl.

CopepkaHue [JByX anreOpaueckux J/MHUM —  «Ajrebpanyeckue
BbIp@KeHUsi» U «YDaBHeHUs W HepaBeHCTBa» CIOCOOCTByeT (hOPMHDOBAHHIO Yy
o0yuaroIyxcss MaTeMaTUYeCKOTo arrapara, HeobXoAUMOoro /s pellieHus: 3ajay
MaTeMaTHKH, CMEeXHBbIX TIpeJIMeTOB W IIPaKTHMKO-OPUEeHTHPOBaHHBLIX 33/au. B
OCHOBHOU I1IKO/Ie yuyeOHbIi MaTepuan TPYIIUPYeTCs BOKPYT pPaljMOHa/IbHbIX
BbIp@KeHWM. AnreOpa JAeMOHCTPHUDYeET 3HaueHHe MaTeMaTHKU Kak sI3blKa [is
MOCTPOEHUSI MaTeMaTUUeCKUX MOJesel, OINvCaHus TMpPOLEeCcCOB U  sIBJIEHUU
peabHOrO Mupa. B 3amaun obOyueHusi anreOpe BXOAAT Takke [ajbHeliliee
pa3BUTHE Aa/JTOPUTMUUECKOTO MBIIIeHHs], Heo0XOAUMOro, B YaCTHOCTH, [JIs
OCBOEHUSI Kypca HWH(POpPMAaTHKH, W OBJlaZleHue HaBblKaMU [|eYKTUBHBIX
paccyxaenuii. [IpeobpazoBaHre CUMBOJIbHBIX (hOPM BHOCHUT CBOM CIiel[ihHUeCKHi
BKJIaJl B pa3BUTHe BOOOpa)keHHs1, ClIOCOOHOCTel K MaTeMaTH4eCKOMY TBOPUECTBY.

CopepxaHvue  (YHKIMOHAJbHO-TpaUuUecKoW JIMHUM  HaleJleHO  Ha
rojiyueHrde  OOyYalroIMMMUCA  3HAaHUKW 0  (QYHKUMAX KaK  BayKHeHIIeu
MaTeMaTUueCKOl Mofenu [Jjisi OMUCAHWsS U HWCCIeJOBaHUs pa3HO0Opa3HbIX
MPOLIeCCOB W SIBJIeHWM B Tpupofe U oOilecTBe. V3ydeHue 3TOro MaTepuarna
CriocobCTBYeT pPa3BUTHIO Yy OOYYalOIIMXCST yMEHWs HCTIOb30BaTh pa3/IMUHbIe
BbIpa3uTe/bHble CpPeJCTBa S3blKkAa MaTeMaTUKU — CJIOBECHbIe, CHMBOJIMYECKUE,
rpaguueckre, BHOCUAT BKIaJ B (OpMUpDOBaHUE TIPeACTaBI€HUU O POJU
MaTeMaTHKU B Pa3BUTUU LIUBUIM3ALIUU U KYJIbTYPHI.

Cnenys nipeficTaB/ieHHOM paboueil TporpaMMe, HaUMHasi ¢ CeZilbMOro Kjacca

Ha ypOKax TeOMeTpHUU OOyYaloIuiCs YUYUTCS TIPOBOAWTL [OKa3aTesbHbIe
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paccykzieHus, CTPOUTb JIOTMYeCKUe YMO3aK/IKUeHUs, [JO0Ka3blBaTb WUCTUHHBIE
YTBep>KeHUs U CTPOUTHh KOHTPIIPUMEPEI K JIOXKHBIM, [IPOBOJUTL PaCCYKE€HUS «OT
MIPOTUBHOTO», OTJIMUaTh CBOWCTBA OT IPU3HAKOB, (hopMysvMpoBaTh OOpaTHbIE
yTBepxkJeHus. OOyyaroluii, OBMaJeBIIMN WMCKYCCTBOM pacCyXiaTb, Oyzer
TIPUMEHSITD €r0 Y B OKPY’Karolllel KU3HHU.

Llesnbro U3yueHUs reOMeTPUN ABJIeTCSA UCIIO/b30BaHUe ee KakK UHCTpPyMeHTa
IIpU pelLleHUH KaK MaTeMaTU4yeCKUX, TaK U MPaKTUUeCKUX 3a/iay, BCTPeUaroLuXcs
B peasibHOM >K3HU. OKOHUMBIINN KypC TeOMEeTPUM 00YJarol[uiics JO/DKeH ObITh B
COCTOSIHUM ONpeJe/IuTh IeoMeTpUuUecKyr (GUrypy, OnucaTb CJ1I0BaMH JaHHBIM
yepTe)X WIA PHUCYHOK, HaWTHW IUIOLaJb 3eMeJbHOIO YyuyacTKa, pacCuMTaTh
HeoOX0/IMMYIO JITMHY ONTOBOJIOKOHHOTO Kabesist Ui TpebyeMble pa3Mephbl rapaka
[Jise  aBTOMOOW/ISS. JTOMY COOTBETCTBYeT BTOpasi, BBbIUMC/IUTE/NbHasi JIMHUS B
V3y4YeHUH reOMeTpUH B LIKOJIe.

YuuTesnto peKoMeHIyeTcsl TTo0MpaTh 3aJjau MpakTUUeCKOro XapakTepa s
paccmaTpyBaeMbIX TeM, YUUTh JleTeld CTPOUTh MaTeMaThyeCcKre MOZe/U peajbHbIX
JKU3HEHHBIX CUTYyallui, MNPOBOJUTH BBIUKMC/IEHUS U OLIeHHWBaTh aJeKBaTHOCThb
IIOJIyYeHHOro pe3ysibTaTa. KpaliHe Ba)KHO IIOJUEPKMBATh CBSI3U TeOMETPUM C
ApyruMu rpegMeTaMy, MOTHUBUPOBATh HCII0/1b30BaTh olpejie/leHUs
reoOMeTpUYeCKrUX (PUIyp U MOHSATUM, JeMOHCTPUPOBATh NPUMEHEeHre T0/TyYeHHbIX
yMeHuii B (uU3MKe U TeXHUWKe. OJTH CBsi3W Haubosiee SIPKO BUAHBI B TeMax
«BekTopel», «TpuUroHOMeTpUYeCcKue COOTHOIUeHWs», «MeTos KoopAuHAT» U
«TeopeMa INudaropa».

B coBpeMeHHOM 1M()pOBOM MHpe BEPOSITHOCTb U CTaTUCTUKA NprobpeTaroT
BCe 0OJIBIIIYI0 3HAUMMOCTh, KaK C TOUKH 3peHUsI TIPAaKTUUeCKUX MMPUIOKEeHUM, Tak
U WX pony B 0O6pa3oBaHuH, He0OXOAUMOM KaXk/IoMy uesioBeKy. Bo3pacTaeT umciio
npodeccuii, pU OB/aJIeHUM KOTOPbIMU TpeOyeTcsi xopoluasi 6a3oBasi MOATrOTOBKa
B 00/laCTU BepOSTHOCTM U CTAaTUCTHKH, TakKasi T[IOITOTOBKA BaXKHA st
Npo/io/KeHust 00pa3oBaHus U [jisl yCIIeIIHOM MpodeccoHaIbHOM Kaphephl.

Kakplii uenoBeK MOCTOSIHHO MPUHKUMAET pelleHUs] Ha OCHOBE UMEIOLUXCS

Y Hero JaHHBIX. A AJIA 000CHOBAHHOTI'O MpUHATHA pelleHruA B YC/JIO0BUAX
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HeflocTaTKa WM W30bITKa uHMOpPMalMM HeoOXOAMMO B TOM UYHC/ie XOPOIIIO
chopMUPOBaHHOE BEPOSITHOCTHOE Y CTAaTUCTUYECKOe MBILLIEHHE.

VIMeHHO TIO3TOMY OCTPO BCTara HeobxoguMocTh ChOpMUPOBAThL Yy
oOyuaroiuxcs GyHKIJMOHATBHYI0 TPaMOTHOCTb, BK/TFOUAOIIYIO B Ce0si B KauecTBe
HEOTbeM/IEMON  COCTaB/SIOIEM  yMeHHWe  BOCIIPUHMMAaTb UM KPUTHUECKH
aHa/IM3MpoBaTh MH(MOPMaIUIO, MpeCTaB/IeHHYIO B pPa3/IMUHbIX (popMax, MOHUMATh
BEePOSATHOCTHBIN XapaKTep MHOTHX peajbHbIX TIPOLIeCCOB U 3aBUCUMOCTEH,
TIPOU3BO/IUTh TPOCTEMIIINe BepOsSITHOCTHbIE pacyeTbl. 3HAKOMCTBO C OCHOBHBIMU
NpUHLIMIIaMK  cOopa, aHanM3a W TpeACTaB/eHUs [aHHBIX W3 Pa3IA4YHBIX Ccdep
JKU3HM 0011lecTBa U ToCyZiapCcTBa MpHoOIaeT oOydaronmxcss K 0O0IeCTBeHHBIM
uHTepecaM. V3yueHre OCHOB KOMOWHATODWKH pa3BUBAeT HABBIKM OpraHU3aIvH
nepebopa ¥ TOACUeTa UMC/Ia BapUAHTOB, B TOM UHWC/e, B TIPUK/IAHBIX 3afiauax.
3HaKOMCTBO C OCHOBaMU TeOpUM TpadoB CO3/laeT MaTeMaTU4eCKUd (yHaMeHT
st (hOpMUPOBAHUS KOMITETEHIIMM B 007acTM WHGOPMATUKH W IUGPOBBIX
TexHo/MOTu. IloMMMO 3TOrO, TpPU U3yUeHWM CTAaTUCTUKA W BepPOSITHOCTH
oborarraroTcs Tpe/iCTaB/IeHus] 00yJaroIUXCcsl O COBPEeMEeHHOM KapThHe MHpa H
MeTO/laX ero HuccaefoBaHus, (OPMUPYeTCs TMOHUMaHWe DPOJM CTaTUCTUKM Kak
WCTOYHMKA COLIMAJbHO 3HAauMMOW WHGOpMalMyd U 3aK/Ia[bIBAlOTCSI OCHOBBI
BEpPOSITHOCTHOT'O MBIIIL/IEHUSI.

B cooTBeTCcTBUM C [JaHHBIMU 1Ie/ISIMH B CTPYKType MPOrpaMMbl yueOHOTrOo
Kypca «BeposSTHOCTb M CTaTHCTHKa» OCHOBHOM IIKOJIbI BBIEIEHBI CJIeAyIOIIHe
cojiepkaTeslbHO MeTonueckue MUHUU: «[IpeficTaBieHre JAaHHBIX U OMUcCaTeTbHast
CTaTUCTHKA», «BeposSTHOCTb»; «JDJjIeMeHTbl KOMOWHATOpUKH»; «BBeleHue B
TeOopUI0 rpaoB».

Copepkanve muHMM  «[IpeAcTaBneHWe  [JaHHBIX W OIHCATe/IbHAst
CTaTUCTHKa» CIY)KUT OCHOBOM /s ¢GOpMHUpOBaHHS HABBIKOB PpaboThl C
vHbopMallueii: OT YTeHUss U WHTeprpeTaliuy WH(OpMalMy, MpeJCTaB/eHHOW B
TabsuijaXx, Ha AuarpaMmax U rpadukax Ao cbopa, MpeACTaB/ieHUS W aHaaM3a
JAaHHBIX C UCIOJ/Ib30BaHHWEM CTAaTUCTUYECKUX XapaKTePUCTUK CpeJHUX U

pacceuBaHus. PaboTtas c [JaHHbIMM, OOydaroluecs y4daTCsi CUUTBIBaTh WU
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VMHTepIIpeTHPOBaTh JlaHHble, BbIIBUTaTh, apryMeHTHPOBaTb M KPUTUKOBATh
MpOCTeMIIMe TUIOTe3bl, Pa3MBIILIATL HaJA  (aKTopaMu, BbI3bIBAIOIIUMU
VM3MEHUYMBOCTb, Y OLIeHWBAaTh WX BJ/IMSHUE HAa pacCMaTpUBaeMble BeJUUMHBI U
TPOLIEeCCHI.

VHTyUTHBHOE Tpe/iCTaB/ieHre O C/IydyaliHOM W3MEeHUYMBOCTH, UCC/Ie/IOBaHUe
3aKOHOMEPDHOCTeM W TeHJEHLUM CTaHOBUTCS MOTHUBUDYIOLENM OCHOBOW [/isi
M3yueHUs] TeOpUU BeposiTHOCTel. bobIlioe 3HaueHUe 3/jeCb UMEIOT MpakKTHYeCcKue
3a/laHusl, B YaCTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOZe/ISIMHU.

[ToHsiITHE BEpPOSITHOCTH BBOJHWTCS KaK Mepa MpaBAOIoA00Ms CydaiiHOTO
cobbitTusi. [Ipu W3yueHHWH Kypca oOyudaroiyecs 3HAKOMSTCS C TPOCTEMIINMHU
MeTOJaMU BBIYMC/IEHUSI BEpPOSITHOCTeM B C/IyUalHbIX SKCIIepUMEHTax C
PaBHOBO3MOXXHBIMH 3/IeMeHTapHbIMM HCXOZlaMH, BePOSITHOCTHBIMH 3aKOHaMH,
TO3BOJISION[MMH CTaBUThb M pelllaTh 0Oojiee ClO)KHBIE 3aflaud. B Kypc BXOAST
HayajbHble TIPEACTABJE€HUS O CJIy4yalHbIX BeIMYMHAX M UX YHUCIOBBIX
XapaKTepHUCTUKaX.

Taxke B paMKax 3TOT0 Kypca OCYI[eCTB/ISIeTCs 3HAKOMCTBO 00y4aroI[ruxcs C
MHO>KeCTBaMH U OCHOBHBIMH OIlepaliusiMd HaJi MHOKeCTBaMH, paCCMaTPUBaOTCS
TIpUMepbl TIpUMeHeHUs1 [/l pellleHrs 3ajlay, a TakXke HCII0/b30BaHUs B [PYTUX

MAdTEMATUYECKUX KypCaX U y‘-IE6HbIX rnpegmMeTax.

MecTto yuyeOHOro npeamera «MareMaTHKa» B y4eOHOM I/IaHe

YueOHbIl TIpeiMeT «MaTemMaTuKa» SIB/AsIeTCS 00si3aTe/IbHbIM TpeZiIMeTOM Ha
JAHHOM ypoBHe oOpa3oBaHusi. B 5-9 kmaccax (Bapuant 1 AOOIT OOO) yuebHbIM
npeaMeT «MaremMaThKa» TPAAULIMOHHO U3y4yaeTCsl B paMKaX CIeJYIOLUX yueOHbIX
KypCOB: B 5-6 Kjaccax — Kypca «MaremaTuka», B 7-9 Kjaccax — KypCOB
«Asnrebpa» (BK/MHOYasi 93/IeMEHTbI CTAaTUCTUKH M TEOPUM BEpPOSITHOCTEHN) U
«['eomeTpusi». Hacrosiiijeii mporpaMMoii BBOAMTCS CaMOCTOSITE/IbHBIA yueOHbIH
Kypc «BeposiTHOCTb M CTaTUCTUKA».

B 5—10 kmaccax (Bapuant 2 AOOIl OOQO) yuebHbIi mpegMeT

«MarteMaTHKa» TPaJIMLMOHHO M3yUaeTCs B paMKaxX CJIeAYIOIINX yueOHbIX KypCOB:
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B 5-6 K/maccax — Kypca «MaremaTtHka», B 7—10 Kjaccax — KypcoB «AJjrebpa»
(BKJTrOUasi 37eMeHTbl CTaTUCTUKA W Teopur BeposiTHOCTerd) M «['eomerpusi».
Hactosieit  mporpamMMoii  BBOAWTCS ~ CAMOCTOSATeNbHBIA ~ yUeOHbIM  KypC
«BeposiITHOCTb U CTaTUCTUKAY.

Mecto yuedHoro kypca «MaremMaTuka» B yueOHOM I/IaHe.

CornacHo yuebHOMy miaHy (Bapuant 2 AOOIT OOO) B 5-6 Kiaccax
W3y4yaeTcsl WHTerPUPOBAaHHBIM TipeaiMeT «MareMaTHKa», KOTODPBI BK/IFOUAET
apupmeTHUecKuii  MaTepuaJl U HAIVIAJHYIO  TeOMeTpHIo, a  TakxKe
TporiefieBTUUeCKe CBefieHUss U3 anreOpbl, 2/IeMeHThl JIOTMKM U Haudaja
onucaTebHOM CTaTUCTUKU. HacTosijeld mporpaMMoN IipeflyCMaTpUBaeTCs
BbI/IeJIeHVe B yueOHOM IJlaHe Ha W3ydeHre MaTeMaTHKH B 5-6 Kiaccax 5 yueOHbIX
YacoB B HeJle/Ti0 B TeueHre Ka)KAoro rofia 00yueHus..

Mecto yuedHOro Kypca «Asiredpa» B yue0HOM I/IaHe.

CornacHo ydebHOMy T1iaHy (BapuanT 2 AOOIT OOO) B 7-10 kmaccax
n3ydaeTrcsi yuebHbIM Kypc «Asrebpa», KOTOPbIM BK/IHOUAeT CJieyIolie OCHOBHbIE
pazzesibl coziepKaHus: «Uucia ¥ BHIUUCIEHUS», «AreOpandecke BbIpa>KeHUsD»,
«YpaBHeHUs Y HEPABEHCTBa», «PyHKIMM». B cOOTBETCTBHM C yueOHBLIM TIJIAHOM
(BapuanT 1 AOOIT OOO) Ha u3yueHue yuebHOro Kypca «Asredpa» ¢ 7 1o 9 kiacc
OTBOJIUTCS He MeHee 3 YacOB B HeJle/li0, BCero 3a TpU rofia o0ydeHus: — 238 4acos.
Yyebubiii TuiaH (BapuanT 2 AOOII OOO) Ha u3yueHue anrebpel B 7 Kiacce
OTBOJIUT He MeHee 3 yueOHBIX UacOB B HeJemto, B 8, 9, 10 knaccax He MeHee 2
yueOHBIX YacOB B TeUeHHEe KaKZOro roja obOyueHusi, BCEro 3a 4YeThipe Trofa
obyuennst He meHee 306 yueOHbBIX uacoB. ITpu peanu3anmu BapuaHta 2 AOOII
OOO obpa3oBaTenlbHBIM OpraHu3alusM pekoMmeHayetcsi B 8-10 Kmaccax
YBEIMUUTh KOJIMYECTBO YacOB, OTBOJMMBIX Ha H3ydyeHHe ydeOHOro Kypca
«Asnrebpa» [0 Tpex 4YacoB B HeJe/ll0 3a CYeT YacoB YacTH, (popmupyemoi
yuaCTHUKaMHU 00pa30BaTe/IbHbIX OTHOIIEHHH yueOHOTOo 1yiaHa.

MecTto yuyeOHOro Kypca «I'eomerpus» B yueOHOM IJIaHe.

CoryiacHo yuebHomy TminaHy (Bapuant 2 AOOITI OOO) B 7-10 kmaccax

n3ydaercss YyueOHbIE Kypc «['eoMeTpusi», KOTOPBI BK/IIOUAeT CJeAyIOIue
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OCHOBHbIe pa3fiefibl cofiep)KaHusi: «['eoMeTpuyeckue (Urypbl U WX CBOWMCTBa»,
«V/I3MepeHre reoMeTpUUECKHX BEMUHH», a TakKKe «/]eKapToBBI KOOPAWHATHI Ha
TUIOCKOCTH», «BekTopbl», «[IBwkeHusi Tuiockoctu» U «[Ipeobpa3oBanus
nosobusi». B cooTBercTBMM € yueOHBIM TuiaHoM (BapuaHT 1 AOOIT OOO) Ha
n3ydyeHre yueOHOro Kypca «['eomeTpusi» Ha 0a30BOM ypoBHe ¢ 7 mo 9 Kmacc
OTBOZUTCS He MeHee 2 YacoB B Hejle/Ti0, BCEro 3a TpH roja odyuenus — 204 yaca.
Yuebnsiii riad (Bapuant 2 AOOIT OOQO) Ha u3yueHue reomeTpun B 7-10 Kmaccax
OTBOJIUT He MeHee 2 yueOHBIX UaCOB B HeJeJF0, BCETO 3a UeThipe rojila 00yueHUs
He MeHee 272 yueOHBIX YacoB.

Mecto yueOHOro Kypca «BeposiITHOCTH M CTAaTHCTHKAa» B Yy4Ye0HOM
1J1aHe.

B ocHOBHOM 1IKONe wu3y4yaeTcsi Kypc «BeposiTHOCTB W CTaTUCTHKa», B
KOTOpbI  BXOJAT pasfienbl: «[IpeAacTaBieHue JaHHBIX U OMHMCaTe/IbHast
CTAaTUCTHKA», «BeposiTHOCTb»; «O/IeMeHTbl KOMOWHATOpHKW»; «BBefeHue B
Teoputo rpadoB». CormacHo yueOHoMy tuiaHy (BapuiaHt 1 AOOIT OOO) Ha
M3yueHHe JAHHOTO Kypca OTBOAMUTCA 1 y4yeOHbIM yac B HeZiento B 7-9 Kiaccax,
Bcero 102 yueGHbIX uaca. CorsacHo yue6HOMY TiaHy (BapuanT 2 AOOIT O0O0)
Ha M3y4yeHHe JaHHOTO Kypca oTBoAUTCS 1 yueOHbIN uac B Hefemmo B 8—10 Kmaccax,
Bcero 102 yueOHBIX yaca.

Oco0eHHOCTH pacnpeje/ieHHsi y4uye0OHOr0o MaTepHa/la IO TrojaM
o0yueHusi. YueOHbII Kypc «MaTeMaTHKa».

PacripesienieHrie MporpaMMHOI0 MaTepuasa yueOHOro Kypca «MaTeMaThKa»
B AOOIT OO0 mexay aBymsi rogamu obyduenus: cootBerctyeT ITOOIT OOO.

OcobOeHHOCTH pacnpeje/ieHHsi y4eODHOro MaTepuUasia IO Trojam
o0ydeHHus1. YueOHbIN KypcC «Aredpa».

PacripeziesieHrie mporpaMMHOT0 MaTepuasia yuebHoro kypca «Asrebpa» B
AOOIT OOO (Bapuanr 1) cootBetcTByeT [TOOIT OOO.

[TporpammHBIM MaTepwan y4ueOHoOro Kypca «Asredbpa» B AOOII OO0
(BapuaHT 2) pacnpepesnsiercs Ha 4 roga: 7, 8, 9, 10 knaccel. IlepepacnpeeneHuve

coJiep)kaHusi yuebHOTO Kypca 00yC/OB/IEHO TIOTPEOHOCTBIO B /IOTIOJTHUTE/TEHOM
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BpeMeHM, HeoOXOAWUMOM il W3ydeHHsi MaTepuasa, BbI3bIBAIOIIEro y CJIeThIX
oOyuaroluxcss ocoOble 3aTpy/HeHHUs, a Takxke [Ii Ppa3BUTUS Y HUX
KOMIIEHCAaTOPHBIX ~ CIIOCOOOB  /IeHCTBUM U JAajibHeiiiero  oOyueHMs UX
VICII0/Tb30BaHUI0.

1. 7 xnacc: usyuyenve matepuana 7 kaacca [IOOIT OOO, u3 koToporo riasa
«CuCTeMbl TMHEWHBIX YPaBHEHU» TTePeHOCUTCS B 8 Kiacc.

2. 8 Knacc: u3yueHMe TiepeHeCeHHOM u3 7 Kiacca riaBbl «CHUCTeMBbI
JIMHEWHBIX ypaBHeHU» U Matepuana 8 kimacca [TOOIT OOO, 13 KOTOpOro riaBbl
«KBagpartHble ypaBHeHusi», «HepaBeHcTBa», «CTelneHb C Lie/ibIM TOKa3aTeaem»
riepeHocAaTcs B 9 kacc.

3. 9 Knacc: u3lyueHue TrepeHeCeHHbIX M3 8 Kiacca ryaB «KBagparHbie
ypaBHeHUs», «HepaBeHcTBa», «CTereHb C LieJibIM TOKa3aTesieM» UM Marepuana 9
kiacca [TOOIT OOO, u3 kotoporo ryaBbl «KBaspaTHbIM TpexuieH. KBajpaTnuHas
byHKIMsI», «YpaBHEHUs] U HepaBeHCTBA C OJHOW MepeMeHHOW», «YpaBHEHUs U
HEPABEHCTBA C MABYMsS TepeMeHHbIMU», «ApudbMeThuecKas W TeoMeTprhyecKas
rporpeccun» repeHocurcs B 10 kacc.

4. 10 kmacc: nipopo/pkeHue usyueHust Matepuana 9 knacca ITOOIT OOOQ;
000011leHMe 1 CUCTeMaTH3alMs 3HaHUM T10 KypCy anreOpbl OCHOBHOM ITTKOJTBI.

OcobeHHOCTH pacnpeje/ieHHsi y4eDHOro MaTepUajia MO0 Trojam
o0yueHus. YueOHbIN Kypc «'eoMmeTpus».

[TporpaMMHBI MaTepuan ydyeOHoro kypca «I'eometpusi» B AOOIT OOO
(BapuaHT 2) pacnpepgesnsiercs Ha 4 roga: 7, 8, 9, 10 knaccel. Ilepepacnpenenenuve
coflep>KaHusl yueOHOro Kypca oOycC/IOB/IEHO TMOTPEOHOCTHIO B [IOTIOJHUATETHEHOM
BpeMeHH, HeoOXOAUMOM [ijii W3yueHWs MaTepHasa, BbI3bIBAIOLETO Y CJIerbIX
oOyuaroluxcss 0ocoOble 3aTpy/HEeHHUs, a TakKkKe [IS Ppa3BUTUS Y HUX
KOMITEHCAaTOPHBIX ~ CIIOCOOOB  JIeHiCTBUM U JaibHeMiero o0yueHUs HUX
VICTI0JIb30BaHMUIO.

1. 7 knacc: okoHuaHue TemMbl « COOTHOLLIEHUS MeXAy CTOPOHAaMU U yIjlaMu
TpeyrojibHUKa» (roarema «[locTpoeHue TpeyrojsibHMKa MO TPEM 3JIeMEHTaM»)

TIepeHoCUTCA B 8 Kylacc.
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2. 8 xmacc: okoHuaHuhe Tembl «Ilo0OHBIE TpeyroabHUKW» (ITOATeMa
«COOTHOILLIEHHUS] MeX/y CTOPOHAaMHU M YTrjaMHu TPSIMOYTOJIbHOTO TPEYroJIbHUKa»)
TIepeHOCUTCA B 9 Kilacc.

3. 9 xmacc: Tema «COOTHOLUIEHUS MeXJy CTOPOHaMHU U YIJIaMU
TpeyronbHUKa. CKasipHOe Mpor3Be/leHre BeKTOPOB» TepeHocuTCs B 10 Kiacc.

4. 10 knacc: npofo/pkeHre usyueHue marepuasna 9 kmacca ITOOIT OOO.

Oco0eHHOCTH pacnpejie/ieHHsi y4e0HOro Marepuasia. YueOHbIM KypcC
«BeposITHOCTb U CTATUCTUKA».

Pacripe/iesieHrie MPOrpaMMHOIO MaTepHasa yueOHOro Kypca «BeposTHOCTB
u cratuctuka» B AOOII OOO cootBetcTtByeT [IOOIT OOO, HO HU3yuyeHHe Kypca

HauMHaeTcs He ¢ 7, a ¢ 8 Kiacca.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSI YUYEBHOI'O
IIPEIMETA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIET O
OBPA30BAHMUA

JIMYHOCTHBIE pe3y/IbTaThI

JINUHOCTHBIE pe3y/abTaThl OCBOEHHS IIPOTpaMMbl yueOHOro IIpeAMeTa
«MareMaTyKa» XapaKTepPU3yIOTCs CIeAyIOIMUM 00pa3oM.

Ilampuomuueckoe eocnumaHue: TPOSIBJIEHWE HWHTepeca K TIPOLLIOMY U
HaCTOsIL[eMY POCCHUMCKON MaTeMaTHKH, 1[eHHOCTHOe OTHOIIIeHHWe K JOCTH)KeHUSIM
POCCUMCKMX MaTeMaTMKOB M POCCHMHWCKOM MaTeMaTM4yecKOW IIKOJbl, K
WCII0/Ib30BaHUIO 3TUX IOCTMXKEHUM B IDYTUX HayKax U MPUKIaJHBIX chepax.

I'paxcoaHckoe u OyXxOB8HO-HPABCMBEHHOE B0CNUMAHUEe: TOTOBHOCTb K
BBITIOJIHEHUIO 00s13aHHOCTeN rpakiaHWHa U peasiv3aliiu ero Ipas, MpejicTaBIeHue
0 MaTeMaTH4YeCKUX OCHOBaX (DYHKI[MOHHWPOBAHUS pa3/IMUHbBIX CTPYKTYP, SIBJIEHUM,
TIpolie/lyp TPakKJaHCKOro oOimecTBa (BbIOOpBI, OMPOCHI W TMp.); TOTOBHOCTH K
00CY>KIEHUIO 3TUUECKUX Ipo0sieM, CBS3aHHBIX C TMPAKTHUYECKUM IPHUMeHeHHeM
JIOCTH)KeHUM HayKH, OCO3HaHMe Ba)KHOCTM MOPa/lbHO-3TUUECKUX TIPHUHLIUIIOB B

JleiTeJIbHOCTU YUYEHOTO.
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Tpyodosoe eocnumaHue: yCTaHOBKA Ha aKTWBHOE YyuaCcTHe B pellleHud
MPAaKTUYeCKUX 3aJjau MaTeMaTH4yeCcKOW HarpaB/IeHHOCTH, OCO3HaHHWe Ba)KHOCTH
MaTeMaTUUeCKOro 00pa30BaHUs Ha TIPOTSHKEHWM BCeM JKU3HU [Jis YCTIeIIHOM
npodecCUOHABHON  JIeITeIbHOCTM M pa3BUTHE  HEOOXOAWMBIX  yYMEHHH;
OCO3HAHHBIA BBIOOP W MOCTPOEHHE WHAWBU/Ya/TbHOW TPAaeKTOPHUH 00pa3oBaHUS U
JKU3HEHHBIX TI/ITAHOB C YUuéTOM JIMYHBIX HWHTEPeCOB U  OOI[eCTBEHHBIX
TTOTpeOHOCTe!.

Ocmemuueckoe 8ocnumaHue:  CHOCOOHOCTH K OMOIL[MOHAJLHOMY U
5CTETUUECKOMY BOCIIPUATHIO MaTeMaTHMUeCKUX OOBEKTOB, 3a/ay, PpeIleHuH,
pacCy’KieHnH; yMeHue BUJIeTb MaTeMaTHUeCKre 3aKOHOMEPHOCTH B MICKYCCTBe.

IleHHocmu HAy4HO20 NO3HAHUA: OpWEHTAIUs B JeSTeJbHOCTU Ha
COBPEMEHHYI0 CHCTEeMY HayuUHbIX TIpeZiCTaB/eHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS uesloBeKa, TIPUPOALI U 00IecTBa, MOHMMaHHe MaTeMaTHYeCKOW HayKH
Kak cepbl uesoBeUeCKou JesiTe/IbHOCTH, TArloB €€ Pa3BUTHS U 3HAUUMOCTH [IJIs]
Pa3BUTUS LUBWIM3ALIMH;, OBJIafIeHHE SI3bIKOM MaTeMaTHKd W MaTeMaThuecKou
Ky/JbTYPOl KakK CpPe/ICTBOM TO3HaHUs MHpa; OBJIaJieHre TIPOCTENIIMY HaBbIKaMH
WCCIIeJOBaTe/TbCKOM /leATeTbHOCTH.

dusuueckoe gocnumaHue, opmuposaHue  Kyabmypbl 300p08bSi U
9MOYUOHANBbHO20 6/1a20N0ayyusl: TOTOBHOCTh TIPUMEHSITh MaTeMaTHuecKre 3HaHUs
B HHTepecax CBOEro 37I0pPOBbs, BeZieHHWe 370poBOro obpasza >Ku3HU (370pOBOE
IUTaHWe, cOa/laHCHPOBAHHBIN PE)KUM 3aHATUN U OT/AbIXa, peryspHas husnueckas
aKTUBHOCTB); C(hOPMHUPOBAHHOCTh HaBbiKa pedsieKCHu, MpPHU3HAaHHEe CBOEro ITpaBa
Ha OIIMOKY M TaKOT'O >Ke TIpaBa /Ipyroro 4ejioBeka.

DKo/102uUeckoe ocnumaHue: OpueHTalysl Ha IIpUMeHeHre MaTeMaTUUeCKuX
3HAHWM /1 pellleHust 3alad B 00/1aCTH COXPAHHOCTH OKPY)KAIOLIeH Cpefibl,
TUIAHUPOBAHUSI TIOCTYIIKOB M OLIEHKA WX BO3MOXKHBIX TIOC/e/ICTBUHN ISt
OKpy’Katollleld cpeZibl; OCO3HaHHEe TI700aJbHOT0 XapakTepa 3SKOJIOTUYeCKUX
npo6sieM U myTel UX pelleHusl.

JluuHocmHble pe3yabmambl, obecneuugarowjue adanmayuro obyuarouje2ocs

K UBMEHSIIOWUMCSL YCA08USAM COYUA/ABbHOU U NPUPOOHOU Cpeobl:
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| TOTOBHOCTb K [JIEWCTBUSM B  YCJIOBUSIX  HEOIpe/eNéHHOCTH,
MOBBILIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTU uepe3 NMPaKTUUeCKYo [1esTebHOCTb,
B TOM UHC/e yMeHUe YUYUTbCS y APYTrux Jojeil, mpuobpeTaTb B COBMeCTHOM
[lesiTe/IbHOCTU HOBbIE 3HAaHWs, HaBbIKU U KOMIIETEHLIUU U3 OMbITa JAPYIUX;

| Heob6Xx0MMOCTb (POPMHPOBaHMSI HOBBIX 3HaHWW, B TOM UMCJIe
dbopMyvpoBaHue WUZeU, TIOHSATHs, TUMOTe3bl 00 0ObeKTax U sIB/IEHUSIX, B TOM
yuC/e paHee He W3BECTHBIX, OCO3HaHHE [Ae(UIUTOB COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTeM, N/IaHUpOBaHUe CBOET0 Pa3BUTHS;

o CIOCOOHOCTh 0CO3HaBaTh CTPECCOBYIO CHUTYalUi0, BOCIPHWHUMATh
CTPECCOBYH) CHUTYal[MlI0 KaK BbI30B, TpPeOYIOILUM KOHTPMep, KOPPeKTHUPOBaTh
NpUHAMaeMble pelLleHus] U JIeWCTBUS, (POPMY/IMpPOBaTb U OLIEHUBaTb PUCKUA U
MOCJIe/|CTBUSA, (POPMUPOBATH OIIBIT.

CrnenuaibHbIe TUYHOCTHBIE pe3y/IbTaThl:

o COCOOHOCThL K OCMBIC/IEHHIO U AuddepeHLualiid KapTHHBI MUpa, ee
BPEMEHHO-NIPOCTPAHCTBEHHOW OpraHu3aluy;

. SMOLMOHA/IbHO-LIEHHOCTHOE OTHOLLIeHWEe K OKpYXKarwollled cpeje,
HeoOX0IUMOCTH ee COXPaHeHUsI U PaLMOHATbHOTO UCTI0/Ib30BaHMSI;

. ymeHHe (OpMUPOBaTh 3CTeTHYeCKHe YyBCTBA, BIleUAT/IEHUS OT
BOCIIPUSITUS TIPEIMETOB U SIBJIEHUM OKPY’KaroILlero MUpa;

o TOTOBHOCTb K OCO3HaHHOMY BbIOODY JanbHeunIen
npodeccroHaabHON TPaeKTOPUX B COOTBETCTBUU C COOCTBEHHBIMU WHTepecamu U

BO3MO>XHOCTSAMMU.

MertanpeaMeTHbIe pe3y/IbTaThl
MeTarnpeaMeTHble pe3ylbTaThl OCBOEHUs MPOrpaMMbl YueOHOTO mpeameTa
«MareMartuka» XapaKTepU3yHTCs OBJIaJleHreM yHUBepPCa/lbHbIMU
Mo3HaBaTe/JIbHBIMU  [1eHCTBUSIMH,  YHHUBepCaJbHBIMM  KOMMYHHKATHBHBIMHU
JeCTBUSMU U YHUBEPCANbHBIMU PeryJISTUBHBIMU JIeCTBUSMU.
YHUBepcanbHbIe ~ MO3HABaTeJIbHbIE  JIEVCTBUS ~ 00eCTieurBaroT

¢dbopmMrpoBaHre 0a30BbIX KOTHHUTMBHBIX TIPOLECCOB OOyuyarommxcsi (0CBOeHUe
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METO/IOB  TI03HAHWSI ~ OKPY)KAaloIllero  MHpa;  NpHMeHeHHe  JIOTMUeCKHUX,
HCCeIoBaTe/IbCKUX Omepalui, ymeHui paboTtaTk ¢ MHbOpMalyei).

Ba3zoeble n02uueckue oelicmeusi:

J BLISB/ISSTH WM XapaKTepu3oBaTh  CYI[eCTBEHHble  TIPU3HAKHU
MaTeMaTUueCKUX OObeKTOB, TIOHSTHH, OTHOIIEHUM MeXAy TOHSATUSIMUY;
dbopMynupoBaTh oripefiesieHysi TIOHSTUM; YCTaHaB/IMBaTh CYI[@eCTBEHHbIN TPU3HAK
K/JaccMpUKaI[MK, OCHOBaHWs A1 000OIeHWss W CpaBHEHUS, KPUTePUH
TIPOBO/IMMOT'O aHa/M3a;

J BOCTIpUHUMATh, (OPMY/JIMPOBaTh W MpeoOpa3oBbIBaTh CY>KIEHUS:
yTBepAUTe/IbHbIe U OTPHUIlaTe/IbHbIe, e IMHUYHbBIE, YaCTHBIE U O0IIHe; YCIOBHBIE;

J BLISIB/ISITH ~ MaTeMaTUUeCKWe 3aKOHOMEepPHOCTH, B3auWMOCBSI3U WU
npoTvBopeunss B (hakTaX, JJaHHBIX, HAOMIOZEHUSIX U YTBepP)KJeHUSIX; TpejiaraTh
KpUTEPUHU /1JIs1 BbIsIBJIeHHsI 3aKOHOMEPHOCTel U MPOTHUBOPEUnii;

J Jies1aTh BBIBOZIbI C UCTIO/Ib30BaHUEM 3aKOHOB JIOTHKH, [IeYKTUBHbBIX U
WHYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/TFOUeHU 110 aHa/IOTUH;

| pa3bupaTh Zj0Ka3aTe/lbCTBA MAaTeMaTUUeCKUX YTBEPXKIeHHUM (TIpsMbIe
W OT IIPOTHMBHOTO), TIPOBOAWTHL CaMOCTOSITE/IbHO HeCTIOXKHbIe [IOKa3aTelhCTBa
MaTeMaTUueCKUx (pakTOB, BbICTPAUBaTh apryMeHTAlUi0, MPHUBOAUTL MPUMEPHI U
KOHTPIIPUMEpPHI; 000CHOBBIBAaTH COOCTBEHHBIE PaCCYKIEHUS;

J BLIOMpATh CIIOCO0 perieHusl yueOHOM 3a7jauM (CpaBHUBATh HECKOIBKO
BapUaHTOB  pellleHUs, BbIOMpaThb Haubosee TOAXOASAIMIMNA C  yUETOM
CaMOCTOSTE/TLHO BbI/le/IeHHBIX KDUTEPHUEB).

Ba3zoeble uccaedosamenbcKue 0elicmeust:

J WCTO/b30BaTh  BOMPOCHI  KakK  MCC/ie[ioBaTeNbCKUNA  HMHCTPYMEHT
1o3HaHMs; (POPMYIMPOBaTh BOIPOCHI, (DHKCHPYIOI[HE MMPOTUBOpPeure, MpodieMy,
CaMOCTOSITeJTbHO YCTaHaB/MBaThb WCKOMOe W JaHHOe, (hOpMHUDOBATh THUIIOTeE3y,
apryMeHTHPOBAaTh CBOIO TIO3ULINI0, MHEHHE;

J TIPOBO/IUThH TI0 CaMOCTOSITE/IbHO COCTaB/€HHOMY TJIaHy HeC0>KHbIN
9KCTIePUMEHT, HeO0OoJIbIlIoe WCC/IefloBaHEe TI0 YCTAaHOBJ/IEHHIO 0COOEHHOCTeM

MaTeMaTH4YeCcKoro 00beKTa, 3aBUCUMOCTel 00BEeKTOB MeXKy COOOM;
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. CaMOCTOSITE/IbHO ~ (hOPMY/IMPOBAaTh  00OOIIEHUS U BBIBOABI  T10
pe3ysbTaTaM  TPOBEAEHHOTO  HAOJMIOZEHWs,  WCCIAeOBaHUsA,  OL|eHWBATh
JIOCTOBEPHOCTh MOYUYeHHBIX Pe3y/IbTaTOB, BEIBOZOB 1 0000ITeHHI;

J TIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHeE TIPOLIeCca, a TAKXKe BbIBUTATD
TIPe/ITIONIOXKEHHST O €T0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Paboma c uHgopmayueti:

J BBISIB/ISITh HEZJOCTaTOUHOCTb Y M30BITOUHOCTb WH(MOPMALIWH, JaHHBIX,
HEOOXOAUMBIX [I7Is peLleH s 3a/jauu;

J BbIOMpATh, aHA/TU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETHPOBATh
HWHGOPMAI[UIO PA3/IMUHBIX BHUOB 1 (hOpM TIpe/[CTaBIeHHS;

J BbIOMpaTh (hopMy mpezicTaB/ieHus WHMOOPMALMKA U WUTFOCTPUPOBATh
pelllaeMble 3a/jauy CXeMaMH, AiarpaMMaMH, UHOM TpadMKoi U UX KOMOWHALISIMU;

J OLIEHHBAaTh HaZIE>KHOCTD vHbOopMaIun 1o KpPHUTEPHSIM,
TIpe/I/I0KeHHBIM YUUTeIeM Ui CHOPMYTMPOBAaHHBIM CaMOCTOSITE/TEHO

YHUBepca/ibHble ~ KOMMYHHMKATHBHBIE  [IeMCTBUs  00OecrieunBaroT
c(OpPMHPOBAHHOCTB COL[MA/IEHBIX HABBIKOB 00YJarOIIUXCS.

ObujeHue:

. BOCIIPUHMMATh W (OPMY/MPOBATh CYXKAEHHS B COOTBETCTBUU C
YCJIOBUSIMU U TIeJIIMHU OOIIIeHUSs]; sICHO, TOYHO, TPAMOTHO BBIP@KaThb CBOIO TOUKY
3peHus] B YCTHBIX W TTUCHbMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS 10 XOJy peIleHuUs
3a/lauv, KOMMEHTUPOBATh MOTyUYeHHbIN pPe3y/bTarT;

J B XoZie 00Cy)KZieHHs 3a/laBaTh BOIIPOCHI MO CYII[ECTBY 00CYKZaemMoit
TeMbI, TIPO0J/IeEMBI, pelraeMou 3ajiauH, BbICKA3bIBATh W/, HalleJieHHbIE Ha TOWCK
PEIIIeHUsT; COTOCTaB/ISTh CBOU CYXKAEHUS C CY)KIEHUSIMU JAPYTHUX Y4YaCTHUKOB
Ayasiora, oOHapy)XMBaTh pa3/duvie W CXOACTBO TO3WI[MH; B KOPPEKTHOU (opme
dhopMy/TIpOBaTh pa3HOTIACHs], CBOM BO3paKeHMUS;

. NPeACTAaB/IATh  pe3y/bTaThl  pEIeHus  3aflaud, SKCIIepUMEHTa,
WCC/IeIOBaHMs], TIPOEKTa; CAMOCTOSITE/IbHO BbIOMpaTh (hOpMaT BBICTYIIIEHUS C
yUuéTOM 3a/1au MMpe3eHTaI[iul U 0COOeHHOCTeH ayJUTOPUH.

CompyOoHuuecmeo:
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J MOHUMAaTh W  WCIO/Mb30BaTh  TPEMMYIeCTBA KOMaHAHOW U
WHAVBUYaNbHOM paboThl TpHU pellleHMM Yy4eOHBIX MaTeMaTUYecKuX 3ajay;
NMPUHMMAaTh Lie/lb COBMECTHOM [lesiTeJIbHOCTH, T[JIaHUPOBaTh OPraHU3aLiUio
COBMECTHOM paboThl, pacripefiefiiTh BUABI paboT, A0OTOBapUBaThCS, OOCYKAATb
TIpoLIecC 1 pe3yibTaT paboThl; 0000111aTh MHEHUST HECKOJIBKUX JTHO/IeH;

J yuacTBOBaTh B TI'PYMNMOBBIX (opMax paboTel (0OCyxzaeHusi, obMeH
MHEHUSIMH, MO3rOBble IITYPMbI W [p.); BBIMOMHATH CBOIO 4YacTb paboThl H
KOODAVHUPOBaTh CBOM JEWCTBUS C APYTMMU UjeHaMH KOMaH[bl, OL|eHUBaTh
KauecTBO CBOEro BKJaja B OOIIMI MPOAYKT MO KPUTEpUsiM, CPOPMYJIMPOBAHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUYSI.

YHuBepcanbHbIe pPeryaATHBHBbIE eiicTBUsS 0becreunBarOT (pOpMHUpOBaHUe
CMBIC/IOBBIX YCTAHOBOK U >KU3HEHHBIX HaBbIKOB TUYHOCTH.

Camoopeanusayus:

J CaMOCTOSITeJTbHO COCTaB/ISITh T/IaH, aArOPUTM pellleHus 3afauu (Wiu
ero vacTb), BbIOMpaTh CIIOCOO pellleHUs] C YUYETOM HUMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHPOBaTh M KOPPEKTHUPOBAaTh BapUAHTHI
pellieHnl C y4éTOM HOBOW MH(GOPMAaLM CAMOKOHTPOJIb:

| Ba/leTh CrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJSi TIpoljecca |
pe3yJibTaTa pellleHrsi MaTeMaTUUeCKOM 3aZiauy;

J TIpe/IBUJIeTh TPYJHOCTU, KOTOPble MOTYT BO3HUKHYTbH TIPU DelleHUuH
3aJjaui, BHOCUTh KOPDPEKTHBLI B [IesiTe/IbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/THCTB,
Hal/IeHHbIX OIIMOOK, BLISIBJIEHHBIX TPYJHOCTEM;

J OlLIeHHMBaThb COOTBETCTBHE pe3yJibTaTa MAesTebHOCTH T10CTaB/IeHHOU
L[eId U YCIOBUSIM, OOBSCHATh MPUUYMHBI JOCTMXKEHUs] WM HeJOCTWKeHUs Liesiy,
HaXO/IUTh OIINOKY, aBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

CrnenuanbHble MeTarnpeMeTHbIe Pe3y/IbTaThl:

o WCTO/b30BaTh COXpaHHbIe aHaAM3aTOpbl B Pa3/MUHBIX  BHUAAX
nesitenbHOCTU (yueOHO-TI03HABaTeTbHOM, OPUEeHTUPOBOYHOM, TPYI0BOM);

J NIPUMEHSATb OCsi3aTellbHbI W CJIYXOBOM CIOCOObI  BOCIIPHUSITHS

MaTepuarna;
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J YUTaTh U TTHUCATh C UCIIO/Ib30BaHUEM peibe(HO-TOUeuHOM cructeMsl J1.
bpaiins;

J TIPUMEHSITh COBpEMeHHbIe cpezcTBa KOMMYHUKAI[UH U
TU(IOTEXHUYECKHE CPEe/ICTBA;

J OCYIIeCTB/SATH ~ TIPOCTPAHCTBEHHYID U COLMAbHO-OBITOBYIO
OpPHEHTHPOBKY, 00/1a/1aTb MOOW/IBHOCTEIO;

J NMpUMeHSITh TIpUeMbl OTOOpa ¥ CHUCTeMaTH3al[iM Marepuana Ha
OTIpe/Ie/IeHHYI0 TEMY;

J BeCTH CAMOCTOSITe/TbHBIN TTOUCK UH(OPMaLUH;

J npeoOpa3oBbiBaTh, COXpaHATh M  TepefaBaTh  UH(OpMaIHIO,
TIOJTyUeHHYIO B pe3yJibTaTe UTeHUsI WK ayAUpPOBaHKS;

| NMpUHUMATb yuyacThe B peueBOM 0OIIeHUH, coO/ofas HOPMBI

peueBoro 3TUKeTd,

o aZleKBaTHO WCIMO/Ib30BaTh >XeCTbl, MUMHKY B TIpOLiecce peueBOro
0OIIeHUS;
o OCYIIIeCTB/ISITh peUYeBOM CAMOKOHTPOJbL B Tipoljecce y4yeOHOM

AedaTe/IbHOCTHU U B HOBCGAHEBHOﬁ KOMMYHMHKAIIWH;

. OLIeHMBaTh CBOKO peub C TOUKMU 3DEHHsl ee COJeprKaHUsi, SI3bIKOBOT'O
oopmeHus;
| TUIaHUPOBaTh, KOHTPOJIMPOBATh U OLIeHWBaTh yueOHble JeiCTBUS B

COOTBETCTBUM C IIOCTAB/IEHHOM 3a,qaqe171 M YCJI0BHUSIMU €€ ped/In3aliru.

IMTPUMEPHASA PABOUASA ITPOI'PAMMA I10 YYEBHOMY KYPCY
«MATEMATUKA»

CojaepxaHue yueO0HOro Kypca «MaTeMaTuKa»
5 KJ1acc
HartypanbHble ynuc/ia v Hy/Ib.
HatypanbHoe umcio. Psajg HarypambHbix umcen. Ywcimo 0. M3o00pakeHue

HaTypa/bHBIX UKCe/ TOUKaMU Ha KOOPJMHATHOW (UMC/I0BOM) MPSIMOIA.
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[To3uioHHAsi cuUCTeMa CUMC/IeHus. PUMCKas HyMmepauus KakK TpUMep
HETO3ULIMOHHOM CHCTeMbl CUMc/ieHus. [JecsiTuuHast CucTemMa CUMC/IeHHsI.

CpaBHeHUe HaTypa/ibHbIX UKCe/l, CDaBHEHHEe HATypa/IbHbIX UrCes C HYJIEM.
Crioco6r1 cpaBHeHUs1. OKpyT/ieHre HaTypalbHBIX UHCEJI.

C/o)keHUe HaTypa/IbHbIX UKCes; CBOMCTBO HYJISl TIPU CJIOXKeHUU. BbrlunTaHue
Kak JeficTBHe, 0OpaTHOe CI0KeHHWI0. Y MHOXKeHHe HaTypa/lbHbIX UKCesl; CBOMCTBA
Hy/Ji U eJUWHUIbI TIpU YMHOXXeHWHU. [lelleHWe Kak JeilcTBUe, oOpaTHOe
yMHOKeHH10. KoMIOHeHThI /1efiCTBUM, CBSI3b MeXXy HUMU. [IpoBepKa pe3ysbTaTa
aprudmMeTrueckoro eicTBus. IlepeMecTuTe/lbHOE W codYeTaTebHOE CBOWMCTBA
(3aKOHBI) C/IOKEHUSI W YMHOXXEeHHs, pacrpejie/iuTe/ilbHOe CBONMCTBO (3aKOH)
YMHO>KEHUSI.

Wcnonb3oBanre OyKB /i 0003HaueHWs] HEU3BECTHOIO KOMITOHEHTa W
3aMMCy CBOMCTB apU(MeTUUeCKUX JeNCTBUM.

HNenuteny W KpaTHble UMC/a, pa3/io’)KeHWe Ha MHOXUTe/Nd. [IpocTeie u
cocTaBHbIe yucia. [Ipu3Haku genmMmocTty Ha 2, 5, 10, 3, 9. [lesieHre ¢ 0CTaTKOM.

CrereHb C HaTypalbHBbIM TOKa3aTejeM. 3aluCh YMC/Ia B BUJle CYMMbI
Pa3psIHBIX C/IaraeMbiX.

YucnoBoe BbIpakeHUe. BbluncieHrWe 3HaueHWN UYKCIOBBIX BbIpa)KeHUM;
TOPSIIOK ~ BBLITIOJIHEHUsT  JielcTBUlM.  Mcrmosib3oBaHWe  TIPU  BBIUMC/IEHUSIX
TepeMeCcTUTEe/IbHOIO M COYeTaTe/IbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U
YMHO>KeHHsI, pacripe/le/TMTeIbHOI'0 CBOMCTBA YMHOXKEHUS.

Ipoom.

[MpencraBnenve o [JpoOuM Kak criocobe 3amycyd  YacTH  BeTMUMHBIL
OObIKHOBeHHBIe poOH. IIpaBWIbHBIE W HemNpaBWIbHble ApoOH. CMellaHHas
npo0Ob; TIpe/cTaB/ieHWe CMeIIaHHOW Jpobu B BHe HeINPaBUIBHOM Jpobu U
BbIZIeJIeHUe 11eJI0M UaCTH Urc/ia W3 HelpaBUIbHOU ApoOu. M306pakeHue apobeit
TOUKaM{ Ha YMC/IOBOMU NpsiMoii. OCHOBHOe CBOHCTBO /po6u. CokpaiijeHue Apobeii.
[TpuBeseHve Apoby K HOBOMY 3HaMeHaTes 0. CpaBHeHHe ipoOeii.

Cro)keHUe U BbIUMTaHUe ApoOeii. YMHOKeHUe U JefieHue pobeii; B3aMHO-

obpatHble [pobu. HaxoskeHre yacTH 11e/I0r0 1 11eJI0TO 10 ero YacTH.
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HNecstruHasi 3amuch gpobOeit. [IpesacTaBneHwe AecSTUUHOW ApoOW B BHUe
0ObIKHOBeHHOH. l300pakeHre mAecITUUHBIX JApobeli TOUKaMH Ha UHCIOBOU
nipsimoii. CpaBHeHHe JIeCITUUHBIX APO0ei.

ApudmeTnueckre [eWCTBUSI C [JeCATHUHbIMH Apobsvu. OKpyr/ieHue
JeCSTUYHBIX APO0Oei.

PellleHue TeKCTOBBIX 3a/iay.

PerlieHre TEKCTOBBIX 3ajau  apudMeTHuecKMM criocobom. PerrieHune
JIOTUYeCKUX 3aziau. PellleHWe 3asau repe0OpPOM BCeX BO3MOJKHBIX BapHUaHTOB.
Vicrniosib30BaHye TIpY pellieHr  3aiau Tab/ui] ¥ CxeM.

Perenve 3azau, cojepkalMx 3aBUCHMMOCTH, CBS3bIBalOLVe BEeIUUMHBIL:
CKOPOCTb, BpeM$, pAacCTOsIHWe; LleHa, KO/JMYeCTBO, CTOMMOCTb. EQUHUIIBI
M3MepeHMs: MaccChl, 00bEMa, LIeHbI; PACCTOSHUS, BpeMeHH, CKoOpocTu. CBs3b
MeXXy eMHUI]aMU U3MepPeHUs KaXK/JOM BeJTMUMHBI.

PeliieHre OCHOBHBIX 3a/lay Ha /IpoOMU.

[TpencTraBieHue JaHHBIX B BUje Tab/ul], CTO/I0YATHIX AUarpamMM.

HarnsapHas reomeTpus.

HarnsgHaele mipefcTaB/ieHdss O (Urypax Ha IIJIOCKOCTU: TOYKa, TpsiMas,
OTpe30K, JIy4, yroJ, TIOMaHasi, MHOTOYT0JIbHUK, OKPY>KHOCTb, KpPyT. YTou. [1psiMon,
OCTPBIU, TYTIOU U Pa3BEPHYTHIU YIJIbL.

[lnvHa oTpe3ka, MeTpuuecKue eIMHULIbI JIUHbL. [I71Ha JIoMaHOoM, epuMeTp
MHOTOyTO/IbHUKA. V3MepeHre 1 MOCTpPOeHre YT/I0B C MOMOILbIO TPAHCIOPTHPA.

HarnsigHele npepcraBiieHusi 0 (urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
MIPSIMOYTOJIbHUK, KBa/IpaT; TPEYTrOJIbHUK, O PaBEeHCTBe (QUryp.

N3obpakenune ¢uryp, B TOM uuc/ie Ha KiaeTuaTod Oymare. IlocTpoeHue
KOH(UTypalvii U3 yacTeid TpsIMOM, OKPY’>KHOCTH Ha HeJIMHOBAHHOM U KJIeTYaTOM
bymare. Vcrnosib30BaHre CBOMCTB CTOPOH U YTJIOB MPSIMOYTO/IbHUKA, KBaZjparTa.

[lnomaap TIPSIMOYTObHUKA W MHOTOYTOJBHUKOB, COCTaB/IEHHBIX U3
TIPSIMOYTOJIbHUKOB, B TOM uucjie (GUryp, U300paKEHHBIX Ha KjaeTuaTou Oymare.
EuHuLbl M3MepeHus TIOIIaIN.

Harnsansie Tipe/ICTaB/IeHUs 0 MPOCTPAHCTBEHHBIX durypax:
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NIPSIMOYTO/IbHBIN  Tapasijiesieniiriefi, KyO, MHOTOTpaHHMKH. V3o0pakeHue
MIPOCTEeMIIIMX MHOTOrPaHHUKOB. Pa3BépTKU KyOa U mapasnesnenunesna. Co3gaHue
Mo/iesield MHOTOTPaHHUKOB (13 6ymaru, MpoOBOJIOKH, TVIAaCTH/IMHA | JIp.).

O6BéM MpsAMOYTOJILHOTO Tapasiiesenurnesna, Kyba. EguHUIBI n3MepeHUs

00BéMa.

6 K/1acc

HarypanbHble uncia.

ApudmeTrueckue AeWCTBHS C MHOTO3HAUHBIMHM HaTypaJbHbIMH UHC/IaMHU.
Yuc/ioBble  BbIp@KEHHUs, TIOPSIOK  JIeHiCTBUM,  WCIIONb30BaHWe  CKOOOK.
Vicriosib30BaHre TIpU  BBIUMC/EHUSX T1€PEMEeCTUTeNTbHOTO W COUeTaTe/IbHOTO
CBOMCTB CJIOXKEHUsSI M YMHOJKEHUSI, pacIipe/ie/TUTe/IbHOTO CBONCTBA YMHOKEHHUSI.
OKpyr/ieHre HaTypa/lbHbIX UHCeJI.

NenvTenu v KpaTHbIe YKC/ia; HAaUOOMbIINN OOIIMI Ae/TUTe/b U HAUMeHbIIIee
ob1riee KpaTHOe. [1eTMMOCTb CyMMBI U TTpOU3BeieHus. [lesieHre C OCTaTKOM.

JIpoou.

OObIKHOBeHHasi poOb, OCHOBHOE CBOMCTBO /po0H, COKpailleHue pobeil.
CpaBHeHUe U yrniopsijoudBaHue ApoOeii. PelieHre 3aau Ha HaX0XKAeHUe YacTH OT
I[eJIOTO U I[eJIOTO T0 ero dvactd. [IpoOHoe UHC/I0 Kak pe3ysbTar Je/ieHus.
[IpencraBneHye AeCITUUHOMN APOOU B BHle 0OBIKHOBEHHOM APOOH M BO3MOYKHOCTD
Tipe/iCTaBeHUss OOBLIKHOBEHHOM IpoOH B BU/JIE eCATUUHOM. [lecaTuuHbie ApobU U
MeTpUUecKasi cucteMa Mep. ApudmeTrueckye AeUCTBUS U YUC/IOBbIe BhIpaXKeHUS
C OOBIKHOBEHHBIMH U JIeCITUUHBIMU APOOSIMHU.

OtHorleHne. [leneHrde B JaHHOM OTHOIIeHHWH. Maciitab, MpOHopIys.
[TprMeHeHe TIPOTIOPI[MHA TIPY PellleHrH 3a/iau.

[TonsiTHe TipolieHTa. BhIunic/ieHHe TIPOLieHTa OT BEeJIMUMHBLI M BeJTMUMHBI 10
eé Tpo1ieHTy. BripaskeHue TIPOI[eHTOB IeCATUUHBIMU Apo0siMu. PeliieHue 3a/jau Ha
TIPOLeHThI. BeIpakeHre OTHOIIIEHUS BEJIMUMH B MPOLIEHTaX.

[Toso>kuTeMbHBIE ¥ OTPULIATeTbHBIE YKC/Ia

[MonoxutenbHbIe U OTpULlaTeNbHbIe yncaa. Llenbie uncia. Moy uucra,
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reoMeTpUuecKas HWHTeprpeTans MoAyJs uuciaa. M3o0pakeHue uucen Ha
KOOpJIMHATHOM  mOpsAMOW.  YucaoBble  MpOMeXyTKH. CpaBHeHHE  uucesl.
ApudmeTrueckue AeNCTBUS C MOJIOXKUTETbHBIMUA U OTPULIaTe/TbHBIMUA UK C/IaMU.

[TpsiMmoyro/ibHasi cucTeMa KOOPAWHAT Ha MJIOCKOCTU. KoopuHaThl TOUKU Ha
TIJIOCKOCTH, abciycca U opavHaTa. [TocTpoeHre Todyek U GUIyp Ha KOOPAUHATHOM
TIJIOCKOCTH.

ByKBeHHbIe BbIpa)KeHUsI.

[TpumeHeHre OyKB [ 3allMCM  MaTeMaTUUeCKUX BLIDOKEHUH W
nipeyiokeHuii. CBoOMCTBa apu(mMeTUUeCKuX AelcTBUi. bykBeHHbIe BbIpa)KeHHUs U
YUCJIOBbIE TIOJCTAaHOBKUA. ByKBeHHble paBEHCTBA, HAXOXK/EHWE HEeW3BECTHOIrO
KOMITOHeHTa. DopMysbl; (POpMyJbl TepUMeTpa U IUIOLIaAX TPSIMOYTOJIbHUKA,
KBajIpaTa, 00bEMa mapasienenuriefia v Kyoa.

PelieHue TeKCTOBBIX 3aay.

PelieHue TeKCTOBBIX 3ajau apudMeTUueckum crocobom. PereHue
Joruueckux 3ajau. PelrieHue 3a/jau epebopoM BceX BO3MOXKHBIX BapHaHTOB.

Perenve 3azmau, cofiepkaljux 3aBUCUMOCTH, CBSI3bIBAIOLUX BEeITUYMHBIL:
CKOPOCTB, BpeMms, pacCTosIHUE; 1[eHa, KOJTUYeCTBO, CTOUMOCTb;
TIPOM3BOAUTE/NLHOCTb, BpeMsi, 00béM paboThl. EMUHUIBI K3MepeHUs: MacChl,
CTOMMOCTH; pAacCTOSIHUS, BpeMeHH, CKOpocTH. CBS3b MeXJy eJWHHLIAMU
M3MepeHUs KaXK/101 BeJTMUUHBI.

Pemienve 3ajjau, CBfI3aHHBIX C OTHOLIEHWEM, MPOINOPLIMOHATBHOCTBIO
BeJIMYMH, TIPOLIeHTaMU; pellieHle OCHOBHBIX 3a/lad Ha IpOOU U TIPOLIEHTHI.

O1leHKa W TIpUKWJKA, OKpyrJjeHWe pe3ynbrata. CocTaBiieHHMe OyKBEHHBIX
BBID&)KEHUH T10 YCJIOBUIO 3a/lauy.

[TpencraBneHre AaHHBIX C TIOMOIIBIO Tabsul] 1 guarpamm. CrosiOuaThie
MarpaMMbl: YTeHWe U MoCTpoeHre. UTeHre KPYTrOBbIX harpamm.

Harnsanas reomerpus.

HarnsgHele mipefcTaB/ieHdss O (uUrypax Ha IIJIOCKOCTU: TOYKa, TpsiMasi,
OTpe30K, JIy4, YroJi, TOMaHasi, MHOTOyTO/IbHUK, YeThIPEXYTOJIbHUK, TPEYTOJIbHUK,

OKPY’>KHOCTb, KPYT.
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B3anMHOe pacrosioykeHue [BYX IIPSIMBIX Ha IIOCKOCTH, Tapasiie/bHble
TIpsiMble, TIepIIeHAUKY/IspHbIe TIpsiMble. V3MepeHHe pacCTOSHUN: MeXIy ABYMs
TOUKaMH, OT TOUKHU 710 TIPSIMOM; ZyTHA MapIIpyTa Ha KBaIpaTHOU CeTKe.

N3mepeHre ¥ TMOCTpOeHMEe YIJIOB C IIOMOLIBIO TpaHCIropTyvpa. Bujel
TPEYTOTbHUKOB: OCTPOYTO/TbHBIH, MIPSIMOYTO/TbHBIH, TYTOYTOJIbHBIN;
paBHOOEIpeHHbIH, PaBHOCTOPOHHUM. YeThIpEXYTOBHUK, TIPUMEpBI
YeThIPEXYTOJILHUKOB. [IpSIMOYTO/IbHYK, KBa/IpaT: UCITOIh30BaHUe CBOMCTB CTOPOH,
yI7I0B, AuaroHanei. M3o0pakeHune reomMeTpyuyeckux (UTyp Ha HeTMHOBAHHOM
Oymare C HCIIOMb30BaHUEM LIMPKYJ/Sl, JMHEMKH, YTrOoJbHHKA, TPaHCIIOPTHpA.
[TocTpoenus Ha K/ieTuaToi Oymare.

[TepyumeTp MHOTOYro/MbHUKA. [loHSATHE TUIOMAAN (UTYPBI; €AUHHULIBI
n3Mepenus miomiaau. [IpubmpkéHHOe W3MepeHue TIomaad (Guryp, B TOM UHCIe
Ha KBazipaTHOU ceTKe. [IpubMMKEHHOE M3MepeHHe JTMHBI OKPY>KHOCTH, TIIOIaZ
Kpyra.

CuMMeTpHs: IieHTpaJ/ibHasl, oceBasi M 3epKa/lbHas CHMMeTpHuH. ITocTpoeHue
CUMMETPUYHBIX (PUTyp.

Harnsgxsie TIpe/ICTaB/IeHUS 0 TTPOCTPaHCTBEHHBIX durypax:
napajiefienunesi, Kyo, mpusMa, NMUpaMujia, KOHYC, LIWIWHAP, miap U cdepa.
V300pakeHre TIPOCTPaHCTBEHHBIX (UTyp. ITprMepsl pa3BEPTOK MHOTOTPaHHUKOB,
1UIMHApPa U KoHyca. Co3maHue Mojesieli MpOCTpaHCTBeHHBIX Guryp (13 Oymarw,
TIPOBOJIOKH, TUTACTU/IMHA U ZIP.).

[Tonstre 06bEMa; eauHULIEI U3MepeHHs 00béMa. OOBEM TPAMOYTO/ILHOTO

napasiiesienurnesa, Kyoa.

IlnaaupyemMble IIpeMeTHbIE pe3y/IbTaThl 0CBOEHHA YUe0HOro Kypca

«MareMaTuka»

5 KJj1acc
Yucsia ¥ BBIUMC/IeHUS:

° MMOHHWMAaTb W TIIPAaBUJIBHO ynOTp@6J’[HTB TEePMHUHBI, CBA3dHHbIE C
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HaTypa/JIbHBIMH UHCIaMU, 0OBIKHOBEHHBIMU U [IeCITUIHBIMU IPO0SMHU;

o CpaBHMBAaThb W YIOPSiOYMBATh HATypa/ibHble UMC/Ia, CPaBHUBAaTh B
TIPOCTENIINX CTyuasix 0ObIKHOBEHHBIE IpO0H, AecATHUHbIe Apobu;

o COOTHOCUTh TOUKY Ha KOODJAWHATHOM (YUC/IOBOM) TIPSMOU C
COOTBETCTBYIOI[MM €l UMC/IOM M M300pakaTb HaTypasjbHbIe UMC/Ia TOUYKAaMHM Ha
KOOP/IMHATHOM (YMC/I0BOW) MPSIMOIA;

o BBITIO/THATh apu(pMeTUUeCKre [elCTBUsI C HaTypabHbIMU UMCIAMU, C
0OBIKHOBEHHBIMH [IPOOSIMHU B TIPOCTEUIIINX CyUasix;

o BBITIOJ/IHATH [MPOBEPKY, MPUKUKY pe3y/bTaTa BbIUMC/IEHUMH;

o OKDYIJ/IATh HaTypa/bHble YUCIIA.

PerieHve TeKCTOBBIX 3a/au:

o pelllaTh TEKCTOBble 3a/laul  apu(pMeTHUYeCKUM CI0CoOoM U C
TIOMOII[bI0 OPTaHW30BAaHHOTO KOHEUHOTO repebopa Bcex BO3MOKHBIX BapUAHTOB,;

o peliatb  3aZjaud, COJep’Kaljue  3aBUCUMOCTH,  CBSI3bIBAIOLLHE
BeJIMYUHBL: CKOPOCTb, BPeMs], paCCTOSIHUE; 1jeHa, KOJINUeCTBO, CTOUMOCTH;

o WCTI0/Tb30BaTh KpaTKUe 3alliCH, CXeMbl, Tabauiibl, 0603HaueHus TIpu
pelleHnH 3a/1ay;

o T0JIb30BaTbCSI OCHOBHBIMU €[WHUL[AMHA W3MepeHHUs: LieHbl, MacChl;
pacCTOsiHKS, BpeMeHH, CKOPOCTH; BblpaXkaTb OJHMU €[UHULbI BeJIMYMHBI 4Yepe3s
APYrue;

o V3BJIEKaTh, aHa/IM3UPOBATh, OLIeHUBaTh MH(OpMaLHIO,
npe/iCTaB/ieHHYI0 B Tabsuile, Ha CTo/0UaTOM JuarpaMMe, WHTePIPeTUPOBATH
Tipe/iCTaB/IeHHbIE JaHHbIe, UCTI0/Ib30BaTh JAHHbIE NIPU PELLeHUH 3aJau.

HarnsgHas reometpus:

o 1I0JIb30BaTbCSl TeOMETPUUECKUMM IOHATUSIMU: TOUKa, MpsmMas,
OTpe30K, JIyu, Yo, MHOTOyTOJIbHUK, OKPY>KHOCTb, KPYT;

o MIPUBOJUTHL TpHUMepbl 0OBEKTOB OKDY)KAloIlero Mupa, UMeRILUX
(opMy M3yUYeHHBIX TeOMeTPUYeCKUX (PUryp;

o WCIIO/Ib30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIAMHU: BepIIMHa,

CTOPOHA; C MHOrOYroJIbHUKaMHU: yTro/, BeplliWHa, CTOPOHA, [WaroHaab; C
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OKPY)KHOCTBIO: PaZilyC, IMaMeTp, LIeHTD;

o n300pakaTh U3yueHHble reoMeTpuyeckKre GUrypbl Ha HeJTMHOBAaHHON
Y KJIeT4aToi Oymare C MOMOIIbIO LIUPKYJISt ¥ TMHEWKY;

J HaXOJWUTh [JIMHBI OTPE3KOB HETOCPe/CTBEHHbIM HW3MEPeHUEeM C
TIOMOIIbI0 JTUHEWKH, CTPOUTH OTPEe3KW 3a/[aHHOW MJIMHBI; CTPOUTH OKPY)KHOCTDH
3a/IaHHOTO Pa/InyCa;

J MCTIO0/Tb30BaTh CBOMCTBA CTOPOH UM YIJIOB TMPSIMOYTOJIbHUKA, KBaJ[para
711 KX TIOCTPOEHUs1, BBIUMC/IEHUS TUIOL[AIU U TIepUMETDa;

o BBIUMC/IATH TepUMeTP M TUIOLaJb KBajipaTa, IPSMOYTOJBHUKA,
¢buryp, coctaB/eHHbIX U3 MMPSIMOYTOJILHUKOB, B TOM uHc/ie (GUTyp, U300pakEHHBIX
Ha KjieTuaToi Oymare;

. MO/Tb30BaThCsl OCHOBHBIMM MeTPUYECKUMHU eJUHWL[AMUA W3MepeHuUst
[JIAHBI, TUTOI[A/I; BbIPA’KaTh OHU eIMHULIbI BEJITMUMHLI Uuepe3 JApyTHe;

J pacrio3HaBaTh Mapasiiesnenuriesi, Ky0, UCIOMb30BaTh TePMUHOJIOTHIO:
BepIMHa, peOpo TpaHb, W3MEPeHUs; HaXOAWUTh W3MepeHUsl Tlapasuiefiernure/a,
KyOa;

o BBIUMC/IATE 00BEM  Kyba, mapasiienenurefa 1O  3aJaHHBIM
M3MepeHUsIM, T10J/1b30BaThCsl eJMHULIaMU U3MepeHUst 00bEMa;

. peliaTh HeCJ0XHbIe 3a/laud Ha W3MepeHHe reOMeTPHUUeCKUX BeTMYMH

B IIPAKTUYECKUX CUTYALIUAX.

6 k1acc

Yucsia ¥ BBIUKACIEHUS:

o 3HaTb M MOHUMAaTb TEPMHUHBI, CBSI3aHHbIE C DPA3/IMUYHBIMHA BUJAMU
yrcen W CriocobaMyd UX 3arvCHd, TepexXOAuTh (eC/IM 3TO BO3MOYKHO) OT OJHOM
(GhOpMBI 3aMKCH Yucia K Ipyrou;

o CpaBHUBaTb M YIIOPSAJOYMBATL Liefble YKC/aa, OOBIKHOBEHHblEe WU
JecITUUHbIe ApOOU, CPAaBHUBATh UKC/Ia OIHOTO W pa3HbIX 3HAKOB;

o BBIMIOJIHATb,  COYeTass  yCTHble W MMCbMEHHblE  TPUEMBI,

apI/I(i)METI/IT-IECKI/Ie 'ELEI;’ICTBI/IH C HaTypdJ/IbHbIMU nu e/IbIMU UHUC/I1aMU,
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OObIKHOBEHHBIMH U [JIeCATUUHBIMM  ApOOSAMU,  TONOXKUTENbHBIMU U
OTpULaTeTbHBIMU UHC/IaMU;

o BBIYMC/ISITh 3HAUEHUSI UAC/IOBBIX BBIDAKEHUH, BBITIOHATD NMPUKUKY U
OLIEHKY pe3y/JibTaTa BBIUMC/IEHUH; BBIMIOMHATh Mpeobpa30oBaHUs UKCIOBBIX
BbIpakeHHI Ha OCHOBe CBOMCTB apru(PMeTHUeCKUX [1elCTBUMH;

o COOTHOCUTh TOUKY Ha KOODAWHATHOM TMPSIMOW C COOTBETCTBYIOLLIUM
el urc/IoM W M300pakaTh UKMC/Ia TOYKAaMHU Ha KOODJWHATHOW MPSIMOM, HaXOAWUTh
MOAY/Tb UUCTIa;

o COOTHOCUTh TOUKM B TIPSIMOYTOJILHOM CHUCTeMe KOOpPJAWHAT C
KOOpAWHAaTaMU 3TOW TOUKU;

o OKDYTJIITH  liefible UYWCAa W [JJeCITUYHble Jpo0W, HaXOAUThb
TIPUOJTKEHHST UM CEJT.

YucnoBble M OyKBeHHbIE BHIDAKEHUS:

o TTOHUMATh U YIOTPeO/IATh TEPMUHBI, CBSI3aHHbIE C 3aIlHChI0 CTeTeH!
yncjia, HAXOJWUTh KBaJpaT W KyO uHC/Ia, BBIUKCISTh 3HAUEHUS YMCJIOBBIX
BbIpaKe€HUH, COZIEP>KallUX CTeleHy;

o T0JIb30BaThCsl MPU3HAKaMU JIeJIMMOCTH, pacK/aZibiBaTh HaTypasbHbIE
YyKCJia Ha TIPOCTbIe MHOYKUTEJTH;

o T10J/Ib30BaThCsl MacCIITaboM, COCTAB/ISAThH MPOTOPLIMY Y OTHOIIIEHUS;

o WCTI0/Tb30BaTh OyKBbI i 0003HAaueHWs] uUHMCe/l TpU  3allkcH
MaTeMaTUUeCKUX BbIpaKeHWM, COCTaB/AThL OyKBeHHbIe BBIDA)KEHUSI U (HOPMYIIbI,
HaXOAWTb 3HaueHUs: OYKBEHHBIX BLIDAKEHHWM, OCYIIeCTB/siI HeoOXoAUMbIe
TI0/ICTaHOBKH M ITpeo0pa30BaHus;

o HaxOJUTh HEM3BECTHbIM KOMIIOHEHT PAaBEHCTBaA.

PemeHune TeKCTOBBIX 3a/au:

o pelllaTb  MHOIOIIIaroBble TEKCTOBble 3a7laud  apu(MeTHUeCKUM
CII0co00M;
o pelliaTh 3alauM, CBSI3aHHBIE C OTHOIIEHHEM, IPOMOPLIMOHATILHOCTHIO

Be/IMUKMH, MPOLIeHTaMU; pelliaTh TPY OCHOBHBIE 3a/lauM Ha ApoOU 1 TIPOLIeHTHI;

o peniaTb 3a/1d4H, coJiepxKalue 3dBHMCHUMOCTH, CBA3bIBAIOIIME
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BEJIMUMHBL: CKODOCThb, BpEMs, pacCTOsiHMe, 1leHa, KOJWYeCTBO, CTOUMOCTb;
TIPOM3BOAUTE/NLHOCTb, BpeMsi, ob6bemMa paboThl, HMCMHOABL3Ys apudMeTHUeCcKue
JIeiCTBUs,  OLIeHKYy, TPUKWUJKY; IIO/b30BaTbCAd  e[QUHULAMU  U3MepeHusl
COOTBETCTBYIOILLIUX BeJTMUMH;

o COCTaB/ISITh OyKBEeHHbIE BbIDA’KEHUS TI0 YC/IOBUIO 3a/jaul;

o u3BeKaTb MH(OpMALUIO, TIpeACTaBAeHHy0 B Tabiuijax, Ha
MWHEeMHOHW, crosbyatoli wWiIM KpPYroBoW JAWarpaMmax, WHTepIPeTHpOBaTh
Tipe/iCTaB/IeHHbIe JaHHbIe; UCII0/Ib30BaTh JaHHbIE NP PelleHnH 3a/1ay;

o Npe/CTaB/sTh WH(GOpPMALMI0 C TIOMOLIbI0 Tabnull, JWHEeHHOU U
cToI04aToi ArarpamMmm.

HarnissgHas reometpus:

o MIPUBOJUTL TpHMMepbl 0OBEKTOB OKDPY)KAloIlero Mupa, UMeRIUX
(GOpMy H3yUeHHBIX TeOMeTPUYeCKMX IUIOCKMX W TNPOCTPAHCTBEHHBIX (QUryD,
TIpUMepbl PABHBIX U CUMMETPUYHBIX (PUTYD;

o n300pakaTb C TIOMOILBIO IIUPKYJ/s, JIMHEWKW, TpaHCIOpTHpa Ha
HeJIMHOBAaHHOW W KJeTuyaTtoll Oymare u3ydeHHble TIUJIOCKME TeoMeTpruyecKue
burypsl U KOHQUrypalum, CAMMeTPUUHbIE (PUTYDBbI;

o M0JIb30BaTbCsl TE€OMETPUYECKUMM TOHATUSIMU: DPABEHCTBO (Uryp,
CMMMETpHUSI; WCMO/b30BaTb TEPMHUHOJIOTHUIO, CBS3aHHYI0 C CHMMeETpHEeH: OCh
CUMMEeTpUH, LIeHTP CUMMeTpUY;

o Haxo/JUTh BeJMUYMHBI YTJIOB MU3MepPeHHEM C TIOMOLLBIO TPaHCIIOPTUPA,
CTPOUTb YTJIbl 3aJJAHHOW BEJIMUMHBI, 110/1b30BaThCs MPHY PELLeHUH 3a/au rpalyCHOU
MepOH YIJIOB; pacIio3HaBaTh Ha yepTe)Xax OCTPbIM, NPSIMOW, Pa3BEPHYTHIA U TYIIOU
yTJIbI;

o BBIUMC/IATh  JUIMHY  JIOMAaHOW, T[epUMeTP  MHOrOYTOJIbHUKA,
M0JIb30BaTbCSl €IVHULIAMM W3MEpEeHMsl [IJIMHBbI, BbIDAKaTb OJHU eJUHULIbI
M3MepeHus [I/IMHbI Uepe3 IpyTue;

o HaxO/JUTh, UCIOJIb3Yysl YePTEKHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXY
[IByMSI TOUKaMH, OT TOUKH JI0 IPSIMOW, JJIMHY TTyTH Ha KBaJpaTHOM CETKe;

o BBIUUC/IATh TUIOMIQ/b (DUTYp, COCTaBI€HHBIX W3 MPSIMOYTOJIbHUKOB,
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WCTIO/Tb30BaTh  pa3bueHre Ha TPSAMOYTO/JIbHUKW, Ha paBHble  (UTYPHI,
J0OCTpavBaHWe [0 TIPSIMOYTOJIbHHKA; T[10/1b30BaTbCs OCHOBHBIMU €UHULIAMU
V3MepeHus IUIOIIaY; BbIpaXkaTb OJHU €JWHULbI WU3MepeHusl IOy 4Yepe3s
APYyrue;

o pacrio3HaBaTb Ha MOZeNsAX M Uu300pakKeHUsIX MUPaMUIy, KOHYC,

I[UIAH/P, WCITO/b30BaThb TEPMUHOJIOTHIO: BepIIMHa, peOpo, TpaHb, OCHOBaHUeE,

pa3BépTKa,
° n300paXkaTh Ha K/leTuaTol Oymare rpsiMOYTOJIbHBIY Tlapasiieerure;
° BBIUMCJIATE 00BEM  TIPSAMOYTOJBHOTO — Tapasuiesienurena, Kyoa,

T10/Tb30BaThCsl OCHOBHBIMM €UHHUIIAMH W3MepeHHs1 00béMa; BbIpakaTh OHU
e/IMHULIBI U3MepeHusi 00BEMa uepe3 Ipyrue;
o pellaTh HECJOXKHble 3alaud Ha HaxXOoXJeHWe TeoMeTpUYeCcKHUX

BE€/IMYMH B ITIPDAKTUYECKUX CUTYALIUAX.

ChnenuanbHbIe NpeMeTHbIe pe3y/ibTaThl:

. B/aJ/leHWe TpaBWIaMMU 3allMCd  MaTeMaTU4yecKux (GOopMyn H
CreLiabHbIX 3HAKOB pesibe(yHO-ToueyHoU cucTtemsl JI. bpaitns;

. B/a/ileHUe TpyuemMaMy rpeobpa3oBaHUsi MaTeMaTHUeCKHX BbIpa)KeHUiA
Ha OpaiisieBCKOM MeXaHUUYeCKOW reyaTHON MallliHKe;

o B/a/ileHUe O0cCsi3aTe/bHbBIM CIoco6oM 00c/ieZloBaHUST U BOCTIPUSITUS
pesbehHbIX N300paXkeHU, TeOMeTPUUYECKUX uepTekel, rpadukoB QyHKLIWM U [p.;

J yMeHUe BBIMOJHATb TeoMeTpuueckue TIOCTPOEHHsST U UepTexH,
CTPOUTb TIpa@UKA (QYHKOMM Ha KOOPAWUHATHOU TUIOCKOCTM C TIOMOLLBIO

Crmelird/IbHbIX YePTE>KHbIX MHCTPYMEHTOB.
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TEMATUYECKOE INTAHUPOBAHME 110 YYEBHOMY KYPCY <MATEMATHUKA»

5 K/acc

(5 uacoB B Hepemo, Bcero 170 uacoB)

HasBaHue
paspena
(Tembi) OCHOBHbIE BUAbl AeATeNIbHOCTH
OcHoBHOe coaep>XaHue 6
Kypca obyualowmuxcs
(umcno
Yyacos)
HaTypaibHbl HaTypasnbHOoe 4ucno. Pap HaTypasibHbIX 4YuUCen. @ 4YuTaTh, CpaBHMBATb " ynopsnoymBaTh
e 4ucna wun Yucno 0. N3o06paxkeHne HaTypasibHbIX 4YUCEsT TOYKaMWU HaTypaJibHble YNCa;
HyNb. (43 4.) Ha KOOPAWHATHOM (YMC/I0BOW) MPAMOWN.
@ v3o06paxaTb KOOPAWHATHYIO npsMy'o,

Mo3numoHHaaA cucTtemMa CHYUCNEHUS. Pumckas
HymMepaunsa Kak npuMmep Heno3nLUMOHHOW CUCTEMbI
cyncneHus. lecaTnyHasa cucteMa CHNCNeHuns.

CpaBHeHMe HaTypaJibHbIX 4ucesn, CpaBHeHue

HaTypasibHbIX 4ucen ¢ Hyném. Crnocobbl cpaBHeEHUS.
OKpyrieHne HaTypasibHbIX Yucen.

CnoxeHue HaTypasibHbIX 4YUCesn; CBONCTBO HYyNS
npun CrnoxeHun. BblumTaHme kKak fAencteue, obpaTHoe
CNOXEHNI0. YMHOXXEeHMe HaTypasibHbIX YUCes; CBOMCTBA
Hyns ” eguHuubl NpU  YMHOXeHUW. [leneHne Kak
nencteme, obpaTHoe  YMHOXXEHMUo.  KOMMOHEHTHI
OencTBun, CBA3b Mexay HuMu. [lpoBepka pesysbTaTa
apugpmMeTnyeckoro pencteua. llepemecTutensHoe u

coyeTaTeslbHOEe CBOMCTBA (3aKOHbl) CNOXEHUA W
YMHOXXEHUA, pacnpenenntesibHoe CBOMCTBO (3aKOH)
YMHOXEHUA.

Ncnonb3oBaHue bykB ans 0603Ha4yeHuns

COOTHOCUTb TOYKY Ha KoOpAWHATHOW (4MCNOBON)
NPAMOAN C COOTBETCTBYKOLWMM €N YUCIOM;
n3obpakaTb HaTypasibHblE 4YUCNa TOYKAMU Ha
KOOpOWHATHOM (4NC/IOBON) MNPAMOW, HaxOAUTb
KOOpOUNHaTbl TOYKU;

@ vccnenoBaTb CBOWCTBa HaTypasbHOro psga,
yncen 0 1 1 Npu CNOXKEHUN U YMHOXKEHUN;

@ /Crosib30BaThb npasunio OKpYrneHus
HaTypaJibHbIX YMUCen;
@ BLINOJIHATL  apudMeTUYeckKne OencTeus C

HaTypasbHbLIMA 4YUCNAaMU, BbIYUCAATbH 3HAYEHUS
YUCNIOBbIX BbIpaXXeHUN CcO CcKobkamn wun 6Ges
CKOBOK;

@ 3anucbiBaTb MNpousBedeHne B BUAE CTeneHwu,
HNTaTb CTerneHun, Ncrnosib3oBaTb TEPMWUHOJIOT IO
(ocHOBaHMe, NnokKasaTesb), BblYUCNATb 3Ha4YeHUs




HEN3BECTHOI o KOMIMNOHEHTa n CBOMNCTB

apumMeTn4eckmnx oencTeun.

3anncum

Oenutenn wn KpaTHble 4ucna, pasJioKeHue Ha
MHOXUNTeNN. MNpocTble N COoCTaBHble 4ucna. lNpusHakun
nenumocTu Ha 2, 5, 10, 3, 9. leneHune C 0OCTaTKOM.

CTeneHb C HaTypaJibHbIM TroOKa3aTesieM. 3anucb
yucia B BUAE CYMMbl pa3pAagHbIX Cllaraembix.

YncnoBoe Bbipa)keHue. BbluncneHne 3HavYeHUn
YNCIIOBbIX Bblpa>keHum; nopsaoK BbINOJIHEHUNS
NencTBUN. Ncnonb3oBaHue npwu BblYUCNEHNAX
nepemMecTUTeNlbHOr0O W CcoYeTaTesIbHOro  CBOWCTB
(3aKoHOB) CNOXKEeHns n YMHOXXEHUS,
pacnpenennTenbHOro CBOMCTBA YMHOXEHUS.

cTeneHemn;

@ BLINONHATE  MNPUKUAKY W OUEHKY 3HAa4YeHuNn
YMCNOBbIX Bblpa>keHunMn, npepnaratb n
MPUMEHATb NMPUEMbI MPOBEPKN BbIHNCTIEHNN;

@ vcnosb3oBaTbh npw BbIYNCIIEHNAX
nepemMecTuTeslbHoe N covyeTaTeslbHOe CBOWCTBa
CNOXXEHNA U YMHOXXEHUS, pacnpepenntesnibHoe
CBOWNCTBO YMHOXeHUSA; QopmMyauposBaTb W
NPUMEHATb NpaBuaa npeobpasoBaHMsA YNCIOBbIX
Bblpa>keHNn Ha oCHoOBe CBONCTB
apnpMeTU4ecKnx encTeBumn.

@ NoHVMaTb U NPaBUJILHO yI'IOTpe6J'IF|Tb TEPMUHBI,
CBA3aHHbIe C HaTypaJibHbIMN YNCJTaMW;

@ vccnenoBaThb 4yncnoBble 3aKOHOMEPHOCTH,
BblABUraTb " 060CHOBLIBaTb rmnoTessbl,
dopmynunposaTb 0606WEHNA U  BbIBOAbLI MO

pe3ysibTaTaM NpPoBeAEHHOro UCccenoBaHNs;

@ hbopMmynupoBaTb onpenesieHNa  gennTens  w
KpaTHOro, Ha3blBaTb JAeNuTenn W KpaTHble
4yncsa; pacnosHaBaTb MNPOCTbie W COCTaBHbIE
yucna; popMynMpoBaTb U MPUMEHATb MPU3HAKKN
penumoctn Ha 2, 3, 5, 9, 10; npumeHATb
aNropuTM pasfioXKeHUs Yucia Ha npocTble
MHOXXWUTeNN; HaxXxoAUTb OCTATKU OT AesieHus wn
HeroJIHOe YacCTHOE;

@ pacno3HaBaTb NCTNHHbIE n JIOXKHbIE
BblCKa3blBaHWA (0] HaTypaJibHbIX Yyncnax,
npmnBoaAnTb NMpmMMepbl N KOHTPMPMMEPLI, CTPOUNTb
BblCKa3blBaHUA N OTpUUaHNA BblCKa3blBaHUN O
CBOWCTBax HaTypaJibHbIX YNCE,
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@ KOHCTpPYyMpOBaTb

MaTeMaTn4eckume
npennoXxeHmda C NoMouwb CBA3OK «U>», «UNJTN»,
«eCJin..., TO...».

Opobun.

(79

MpenctasneHne o apobm kKak cnocobe 3anucu
4acTu BesNYUHbI. OBbIKHOBEHHbLIE Apobu. MNMpaBuiibHbIE
n HenpaBuibHble  Aapobun. CmewaHHas  Apobb;
npencrassieHne CMeLlaHHOoN apobu B Buge
HenpasuabHOM ApPOobK 1N BblAeseHne Lenon YacTu Yy1ucna
U3 HenpaswuabHOW Apobu. WN3o0bpaxeHne papoben
TOo4YKaMn Ha 4ucnosonm npsmMon. OCHOBHOE CBOWCTBO
aopobun. CokpaweHue ppoben. lMpuBeneHne apodbm K
HOBOMY 3HaMeHaTent. CpaBHeHue apoben.

CnoxeHne n Bbl4UTaHue aApoben. YMHOXeHME wn
neneHve npoben; B3aMMHOObOpaTHbIe apobw.
Haxo)xaeHne 4acTu Lenoro n Lesoro no ero 4acTtu.

HecatTnyHaa 3anucb Aapoben.
DEeCATUYHON apobu B BMUAae 06bIKHOBEHHOMN.
N306paxkeHne pecATUYHbIX Apober ToYykamMm Ha

yucnoson npsimon. CpaBHeHME OecATUYHbIX apoben.

lMpencrtaBneHne

ApudpmeTnyeckme OencTBma € OeCATUYHbIMU
apobamu. OKpyrneHne fecaTudHbix gpoben.

YnTaThb n 3anuncbiBaThb, CpaBHMBATbL
0b6bIKHOBEHHbIE apobwu, npegnaraThb,
060CHOBbLIBATb " obcyxnaTb cnocobbl

ynopsgoymBaHus apobewn;

NOHMMaTb W MPaBUIbHO YNOTPEbNSATb TEPMUHBI,
CBsI3aHHble C OObIKHOBEHHbIMU N OECATUYHLIMU
apobsamu;

MoOenumpoBaTb B rpaduyeckon, npeamMeTHoONn
dopme, C MOMOLLb KOMMblOTEPA MOHATUA W
CBONCTBA, CBA3aHHble C 06bIKHOBEHHOW ApPO0bbLIo;

n3obpakaTb 0ObIKHOBEHHbLIE APOON TOYKaMWU Ha

KOOpOUHATHOMN npsMon; NCNosib30BaTb
KOOPAMHATHYIO  MpsAMyl0 AN CpaBHeEHUsN
apoben;

dopMynumpoBaTh, 3anncbiBaTb C NOMOLLbIO OYKB
OCHOBHOe CBONCTBO 06bIKHOBEHHON Apobu;
MCNOJSIb30BaTb OCHOBHOE CBOWCTBO Apobu ans
CoKpaweHuna ppoben m npusepeHmna ppobm K
HOBOMY 3HaMeHaTeslo;

npeacTaBnsTb CMelwaHHyto Agpobb B BUAE
HenpaBWbLHOW W BbIAENATb Lyl YaCTb YMCia
13 HenpaBuabHOW Apobu;

BbIMOJIHATL  apudMeTu4yeckne OencTeus C
OObIKHOBEHHBLIMU U OECATUYHBLIMK  OpobaAmMuY;
NPUMEHSTb CBOWCTBaA apudpmMeTnHecKmnx
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OEeNCTBNIA 0NAa paunoHanm3aunm BblHNCIEHNUN;

BbIMONHATL MPUKUOKY W OLEHKY pe3yfbTaTa
BbIYMCNEHNIN; NpeasaraTb N NPUMEHATb NPUEMBI
MPOBEPKU BbIYUCNEHNI;

npoBOAMTbL WCC/AeQ0BaHMS CBOWCTB apoben,
OMUPasiCb Ha YUCJIOBblE 3KCMEPUMEHTbI (B TOM
4yucsie C NoMOLLbI0 KOMMbIOTEPA);

pacrno3HaBaTb NCTUHHbIE n JIOXKHble
BbICKa3blBaHUS 0 Apob6sxX, NPpMBOANTb NMPUMEPDI
N KOHTPMPUMEpPbI, CTPOUTb BbICKA3bIBAHUS WU
OTpULLAHNS BbICKa3blBaHWN;

pelwaTb TeKCTOBble 3a4ayn, coaepxaliue
OpoOHble OaHHble, U 3afa4Yn Ha HaxoXAeHue
4YaCTW LLesIoro 1 LLesioro rno ero YacTu; BbIABAATb
NX CXOACTBA M pasnnyus;

MoaoenmpoBaTb xon peweHns 3aga4qn C
NMOMOLLbLIO PNCYHKa, CXEMBbI, Tabnuubl;

npunBoOnTb, pa36|/|paTb, OLUEHNMBATb pPa3J/InvHbIE
peweHund, 3anncn DELLIEHVIVI TEKCTOBbIX 3a4ay;

KPUTNYECKN OLIeHMBATb MOJTly4YeHHbIN
pesynbTaT, OCYLLEeCTBNATb CaMOKOHTPO/1b,
npoBepsis OTBET Ha COOTBETCTBME YCJ/IOBMIO,
Haxo4uTb OWLNOKN;

npeacTaBnsTb OecsaTuyHylo aOpobb B BMAe
0b6bIKHOBEHHOWN, YyuTaThb " 3anuncbIBaTh,
CpaBHMBaTb AecATUYHble apobu, npeanaraThb,
060CHOBbIBaTb n obcyxnaTb cnocobbl
ynops4o4mBaHums DeCcATUYHbIX apoben.
n3obpa>kaTb OecATU4YHble Apobu TOYKaMWU Ha
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KOOPONHATHON NPAMOWN;

BbIIBNIATb CXOACTBA W  pasnvymsa  npasun
apupMeTU4eCcKNX [EeNCTBUN C HaTypasibHbIMU
yucnamn N AecATUYHbIMU ApobAMKU, 0B6BACHATL
nx;

BbIMOJIHATbL OKPYr/IeHNe AecaTuYHbIX apobein;

onepunpoBaTb ,D,pO6HbIMI/I HYNCnaMn B pealibHbIX
XN3HEHHbIX CUTYaunax.

PeweHne
TEKCTOBbIX
3apad. (8 4.)

PeweHne TekKCTOBbLIX 3adady apupmMeTnyecKnm
cnocobom. PewieHne nornvyecknx 3agad. PelueHne 3apav
nepebopom BCEX BO3MOXXHbIX BapMaHTOB.
Ncnonb3oBaHMe Npu peweHnn 3agay tabnany n cxem.

PeweHne 3apa4, copep>kawmx 3aBUCUMOCTM,
CBA3blBaOLLME BEJINYUHDbI: CKOpPOCTb, BpeMs,
paccTosHMe; UeHa, KOJIN4eCcTBO, CTOMMOCTb. EAmHMUbI
N3MepeHnsa: Maccbl, O06BbEMa, UEHbl; pPacCTOoAHUS,
BpeMeHn, ckopoctu. CBA3b Mexay efuHuuamMu
N3MepeHUs Ka>Kaon BesSINYNHDbI.

PelueHne oCHOBHbLIX 3a4a4 Ha ,El,p06VI.

MpencrtaBneHune
cTonbyaTbiX gnarpamMmm.

JaHHbIX B  Buage Tabnuu,

pewaTb TEKCTOBble 3adayn apupMeTndecKnm
crnocobom, Mcnonb3oBaTb 3aBUCUMOCTU MeXOy
Be/IMYMHAMN (CKOPOCTb, BPEMS, PaACCTOSHUE;
LeHa, KOJIN4YeCcTBO, CTOUMOCTb " ap):
aHaNM3MPOBaTb N OCMbIC/INBATb TEKCT 3adauu,
nepecgopmynmpoBaTb ycnosue, N3BJIEKATb
HeobxoanMble JaHHblEe, yCTaHaB/IMBaTb
3aBUCMMOCTM MexXxAy Besn4YnHamm, CTPOUTb
JIOFMYECKYIO LLENOYKY pacCyXOeHUN;

MoLenMpoBaTb XOh  pelleHus  3adaun c
NMOMOLLbI PUCYHKA, CXeMbl, Tabnuubl;

KPUTUYECKN OoLleHMBaTb NoJsTyYeHHbIN
pe3yfnbTaT,  OCYLIeCTBJASATbL  CAMOKOHTPOJb,
npoBepss OTBET Ha COOTBETCTBME YCJIOBUIO,
HaXO4UTb OLNOKMY;

pewaTb 3adaynM C nomouwbto nepebopa Bcex
BO3MOXXHbIX BAPUAHTOB;

Nosb30BaTbCA OCHOBHbIMU eANHMLLaMK
M3MepeHnsa:  LUeHbl,  MacCCbl;  PaCCTOSHUSA,
BPEMEHU, CKOPOCTU; BblparkaTb OAHU €AUNHULbI
BEJINYNHbI Yepes3 Apyrue;
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@ v3BNEeKaThb,

aHa/IM3MpoBaTh, OLleHMBaTb
nHdopmMaLmo, NpeacTaB/ieHHyo B Tabnauue, Ha
cTonbyaTton guarpamme, UHTEPNPETUPOBATL
npeacTaB/ieHHble NlaHHbIE, NCNOJIb30BaThb
OaHHbIE NPY peLUeHnn 3aaau.

HarnagHas
reomMeTpus.
(30 4.)

HarnagHole npencrtasseHns o  durypax Ha
NJOCKOCTWU: TO4YKa, nMpsaAMas, OTpPe3oK, Ayd, yron,
JIOMaHas, MHOIOYrojlbHUK, OKPYXXHOCTb, Kpyr. Yrosa.
MpAMON, OCTPbLIN, TYNOW U Pa3BEPHYTLIN Yrbl.

OnvHa oTpe3ka, MeTpuyeckme eauHuLbl OJIMHBI.
OnunHa JIOMaHoMm, nepumMeTp MHOIOYroJIbHUKaA.
N3MepeHne © NoCTpoeHWe yrjaoB C  MOMOLLbIO
TpaHcnopTupa.

HarnsgHble npeactaBneHnss o urypax Ha
MJIOCKOCTU: MHOMOYrOJIbHUK; NPAMOYrOJIbHUK, KBagpaT;
TpeyrosibHUK, 0 paBeHcTBe uryp.

N306pakeHne ¢guryp, B TOM YMUCNE Ha KJeT4yaToun
bymare. MocTpoeHmne KoHpUrypaumm n3 4yactenm npsiMon,
OKPY>XXHOCTW Ha HEJIMHOBAHHOW M KneT4aTow Oymare.
Ncnonb3oBaHue CBOWCTB CTOpPOH n yrnoB
npAMoyrosibHMUKa, KBagpaTa.

Mnowanb NPAMOYroJyibHUKa W MHOrMOYroJlbHUKOB,
COCTaBJIEHHbIX W3 MPAMOYroJIbHUKOB, B TOM 4uUcne
duryp, nsobpa€HHblx Ha KnetTyaTon bymare. EqMHULbI
N3MepeHus niaowanu.

HarnagHble npeacTtaBneHnUs O NMPOCTPAHCTBEHHbIX
durypax: npaAMOyronbHbIi  Napannenenunen, Kyob,
MHOFOrpPaHHUKN. N306paxkeHune NpPoOCTENLINX
MHOrorpaHHuUKoB. Pa3BépTku Kyba 1 napannenenvnena.
Co3paHne wmMopgenem MHoOrorpaHHukos (13 6ymarm,
MPOBOJIOKMW, NAACTUANHA N Ap.).

@ pacno3HaBaTb

NoJIb30BaTbCA FEOMETPUYECKMMU  MOHATUSMMU:
TOYKQ, npsiMas, OTPE30K, Ny, yron,
MHOFOYrOJIbHUK, OKPY>XHOCTb, KPYT;

MCMONb30BaTb TEPMWUHOJIOTUID, CBSI3aHHYK C
yrinamu: BEPLUMHA, CTOpPOHa; C
MHOIOYroJibHMKaMW: yros, BeplUMHA, CTOPOHa,
AVaroHanb;, C OKPY>XHOCTbl: paanyc, AnameTp,
LEeHTP;

ncnosnb3oBaTb CBOWCTBaA CTOPOH n yrJioB
npaAMOYyroJibHMKa, KBaapaTa OJ1d UX MOCTPOeEHNA,
BblHNCNEHUA NMaoWwaanm n NneEpMMeETPa;

BbIYUC/IATL MepuMeTp W nMJowadb KBaapaTa,
NpsIMOyrofibHMKa, ¢Guryp, COCTaBJIEHHbIX W©3
NPSAMOYrosibHWKOB, B TOM  4ucrne  uryp,
n306pa’kEHHbIX Ha KNneT4yaTon bymare;

NoNb30BaTbCH OCHOBHbIMU MeTpUYECKNUMU
eaAVHULAMM  N3MEPEeHUs  OJIMHbI,  NJoWwaau;
BblpaXkaTb OAHW eAWHMWLbl BEJINYMHbI  Yepes
apyruve;

napannenenuneg, Ky®O,
NCMoNb30BaTb TEPMUHOJIOTNIO: BeplUnHa, pebpo
rPaHb, W3MEPEHUs; HaxoOouTb  W3MepeHus
napannenenunena, Kyba;

@ BLIHMCNATL 06bEM Kyba, nmapannenenvnena no

3aJaHHbIM N3MepeHnsmMm, MoJ1Ib30BaTbCA
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O6béM nNpsmMoyrosibHOro Napasnnenenunena, kyba.

EonHuubl namepeHmnsa obbéma.

@ npuBOONTL

eanHNLUAMn namMepenHmns o6bvEma;

@ peliaTh HecsIoXKHble 33aJavYnm  Ha U3MepeHue
reoMeTpuyeckmx BeSIMYUH B  MPaKTUYeCKUX
CUTyaumnax.

@ /CMosib30BaTb JIMHENKY W  TPAHCNOPTUP Kak
WHCTPYMEHTbI OJ15 MOCTPOEHUS N WN3MEPEHUS:
N3MEpATb OJMHY OTpe3Ka, BeJIMYMHY Yrna;
CTPOUTb OTPE30K 3adaHHOW AJINHbI, Yrof,
3a[laHHON BEJIMYMHbI; OTKJAAblBaTb LMPKYJIEM
paBHble  OTPE3KW,  CTPOUTb  OKPYXKHOCTb
3a[l@aHHOr0 paanyca;

@ n3o0bpaxaTb KOHPUrypauum reomMmeTpmnyeckKnx
duryp Ha HenMHOBAHHOW K KneTyaTom Bymare
(onsa cnaboBnpsAwmx); npepnaratb, ONUCbIBaTb U
obcyxaaTb crnocobbl, aNropnTMbl MOCTPOEHUS;

@ pacno3HaBaTb M n3obpakaTb Ha HEIMHOBAHHOMN
n Knet4yaton Oymare npsAMoW, OCTpPbIA, Tyrow,
pa3BEpHYThLIN yrabl (ana cnabosmasawmx), (ans
cnenbix oby4awLwmxca mnsobpaxxaTb M3yvaemble
yrnel B npubope pana nmcbMa no bpanntw);
CpaBHUBATb YrJibl;

@ NOoHVMaATb N NUCMOJIb30BaTb NPU pelleHUn 3anaud
3aBNCMMOCTU MeXay eanHunuamum MeTpl/lLIeCKOIZ
CncrtemMbl Mep,; 3HAaKOMNTbCA C HEMETPUHECKUMN
cncreMmamMim Mep; BblpaXXaTb OJIMHY B pPa3JiIndHbIX
eadnHnuax nsMmepeHun4.

npuMmepbl 06bEKTOB
MuUpa, wuUMewwmx GOpMy  MHOroyroJibHUKa,
NPAMOYrofibHWUKa, KBagpaTa, TPEeYyrosibHMKa,
OUEHMBATb UX JINHEWHbIE pa3Mepbl. BbIYUCAATh:

peanbHOro
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nepuMeTp TPEYrosibHMKA, MNPSMOYroJibHUKA,
MHOroyroJjibHMKa; naowanb nNpPAMOYrosibHUKA,
KBagpaTa;

@ v306paxkaTb OCTPOYroJibHble, MPSMOYroJibHbIE U

TYNoyroJibHble TPpeyrojlbHUKN,

@ CTpPOUTb Ha HEJIMHOBAHHOM M KNneT4yaTon bymare

KBagpaT W MNPSAMOYrojibHUK C 3a4aHHbIMU
ONMHaMK CTopoH (gna cnabosmaawmx), (ons
cnenbix obyvawwmxca nsobpakaTb U3yYaeMble
durypbel B npubope ans nucbMa no bpannio).
nccnenoBaTb CBOWCTBA NPSMOYroJibHUKa,
KBagpaTa NyTEM 3KCNepuMeHTa, HabnwopeHus,
n3MepeHus, MOAENNPOBaAHNS; CpaBHMBATb
CBOMNCTBa KBagpaTa 1 NpAMOYroJibHUKa

@ pacno3HaBaTb NCTUHHbIE n JNIOXKHble

BbICKa3bIBaHUA O MHOMOYroJlbHMKax, NpMBOAUTb
NPpUMEpPbl U  KOHTPNpUMEpbl. UCCNenoBaTb
3aBMCMMOCTb MJIOWAAN KBaapaTa OT AJINHbI €ro
CTOPOHbI;

@ BbLIpaXKaTb BeJIMYMHY TUJloWwannm B pPasINYHbIX

eOdnHNLaX W3MepeHUss MeTPUYECKON CUCTEMBbI
Mep, MOHUMaTb U WUCMNOJIb30BaTb 3aBUCUMOCTWU
Mexay MeTpUYeCKMMU eAVNHULAMU N3MEepPEHUSs
naowanu;

@ 3HAKOMUTBLCS C  NpUMMepaMn  MNPUMEHEeHUs
naowagn wn  nepuMeTpa B MPaKTUYECKUX
CUTyaumsix. pewaTb 3ajaydn w3  peasibHOW
XKU3HW, npefanaratb U 06CyxAaTb pa3/iNyHble
cnocobbl pelleHns 3agau.

MoBTOpeHMe

nOBTOpeHI/Ie OCHOBHBbIX MOHATUA N MeTo40B KypcCa

@ obobwatb M cucTtemaTUsMpoBaTb 3HaAHUSA MO
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n 5 knacca, o6o6buieHne 3HaHUN. KypCy MaTeMaTUKKN 5 Knacca;

o6obuieHne. §

(10 4.) @ BbLIYUCATb 3HAYEHUSA BblPaXKEHUN, COA4EPKALLNX
HaTypaJibHble yucna, 0ObIKHOBEHHbIE n
necATUYHbIe apobwn, BbIMOJIHATb
npeobpa3oBaHmsa 4yncen,

@® BbuibupaTb cnocob CpaBHeHUs yucen,
BbIYUCIEHUN, NPUMEHATb CBOWCTBA
apnpmMeTn4ecKmnx OencTenmn nns
paunoHann3aunm BblHNCIEHWIA,

@® OCywecTBnATb CAMOKOHTPOJIb  BbIMOJIHAEMbIX
nencTeun " CaMOonpoBepKy pe3ynbTaTa
BbIYUCIEHWIA;

@ pewaTb 3a4a4n U3 peasibHOM XXN3HU, MPUMEHSATb
MaTeMaTU4YeCKme 3HaHUSA ONA peweHusa 3ajad
N3 Apyrux y4ebHbix NnpegmMeToB;

@® pewaTb 3a4a4uu pPa3HbIMMN cnocobamu,
CpaBHMBaTb cnocobel peLeHns 3agauu,
BbIbMpaTh paumoHaabHbIN CNOCO6.

6 K1acc
(5 yacoB B Heje0, Bcero 170 yacoB)
HazBaHue

paspena
(TeMbl) Kypca
(4ymcno yacos)

OcHOBHOE coaep>XXaHue

OCHOBHbIe BUAbl OeATeJIbHOCTU 06y=|a|ou.w|xc;|

HaTypanbHble
yucna. (30 4.)

ApngpmMmeTundeckune nencTeuns C MHOro3Ha4YHbIMU
HaTypaJsibHbIMN YNCNaMnN. YNCIOBbIE BbipaXkeHus, NopAanoK
DencTBuin, ucnosib3oBaHne Cckobok. Mcnonb3oBaHue Mpu
BbIHUCNEHNAX MNEepeMecTUTEeNIbHOro W co4vyeTaTeslbHOoro

® 3HaTb W MOHMMAaTb TEPMUHbI, CBA3aHHbIE C
pasINyYHbIMN BUAAMWU Yncen n cnocobamm mnx 3anucm,
nepexogunTb (€cnn 3TO BO3MOXHO) OT OAHOWN (POPMbI
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CBOWCTB CJ/IOXKEHUS U YMHOXXEHWS, pacnpenenmTenbHOro
CBOWCTBA YMHOXeHUs. OKpyrneHne HaTypasibHbIX YMCen.

Oenntenn wn KpaTHble 4ucna; Hambonbwunm ob6LLMA
OennTtenb N HauMmeHbllee obuiee KpaTHoe. enmmocTb
CYMMbI 1 NpounsBeneHns. [leneHne ¢ oCTaTKOM.

3anuncKy Yncna K gpyrom;

o CpaBHMBaATb N ynopaao4dmMBaTb UeJsible 4YUChNa,
0bbIKHOBEHHbIE N OECATUYHbIE ,D,p06l/l, CpaBHMBaTb
YMCna OOHOIro N pa3HbiX 3HAKOB;

() BbIMOJIHATbL, Co4YeTass YCTHble N MUCbMEHHbIE
MPUEMBI, apupmMmeTnyeckune nencreuns C
HaTypasbHbIMX N LebiMUA YNCNaMu, OObIKHOBEHHbBIMU
N OeCATUYHBbIMKM  ApOobsaAMKN, NONOXKUTENbHBIMU I
OTpULUATENbHBIMN YNCAMU;

® BbIYMCNATb 3HAYEHUSA YUCNOBLIX BblpaXKeHUn,
BbIMNOJIHATL  MPUKNOKY WU OUEHKY pe3ysibTaTa
BbIYMCNEHNIN; BbINONHATL Npeobpa3oBaHUA HYNCIIOBbIX
Bblpa>XEHUN Ha OCHOBE CBOMUCTB apUPMeTUHeCKNX
NEencTBun;

(] COOTHOCUTb TOYKY Ha KOOPAMHATHON MPSMON C
COOTBETCTBYWOLNM €M 4YUCcnoMm n n3obpaxkaTb 4YMcCna
TOYKaMM Ha KOOPOUHATHOM MPSMOW, HaXoAUTb
MOAY/b YNCNa;

o OKPYIrnaTb Uesible HNCJla N eCATNYHbIE ,u,p06|/|,
HaxXoanTb I'IpVI6J'II/I)K€HVIFI Hucen,

o BbIMOJIHATL apuMeTnyeckme [eNCTBUA C
MHOI03HAYHbIMM HATYpPaJIbHbBIMU YUCNAMU, HAXOAUTb
3HAYEHMS YUCIOBbIX Bblpa>KeHUn co ckobkamu n 6e3
ckoboK; BbIYUCNATb 3HavyeHusn BbIpaXkeHWUn,
coaepalnx cTeneHu;

() NCMoNb30BaTb npw BbIYUNCSIEHNAX
nepeMecTuTesibHoe W co4YeTaTesibHOEe CBOWCTBA
CNOXXEHNA N YMHOXXEHUSA, pacnpenenutenbHoe
CBOMCTBO YMHOXXEHUS OTHOCUTENbHO CJI0XKEHUS,
CBOMNCTBa apnMeTUYeCcKUX eNCTBUN;
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o nccnenoBaTb  YMC/IOBble  3aKOHOMEPHOCTW,
NPOBOANTL YWCIOBbIE 3KCMEPUMEHTbI, BblIABUraTb WU
000CHOBbIBaTb rMMNOTE3bI;

() hopmynmnpoBaTb onpegeneHns genutena wu
KpaTHoro, Haubonbwero obuwero pgenutens wu
HauMeHbwero obuwero KpaTHOro, MNpPoCTOro u
COCTABHOr0 4MCes; UCNosib30BaTb 3TWU MOHATUA NpuU
pelleHnn 3agav;

o NMPUMEHATDb aJiIrOpnNTMbI BblHNCNeHUA
Hanbonbwero obwero pgenuTend WU HauMeHbLlero
obuwero KpaTHOro OBYX yucen, aJiropnT™

pa3noXXeHuna 4Yncsia Ha nNpocTbie MHOXKNTEN,

() nccnenoBaTb CBOWMCTBA AESIMMOCTU CYMMbl U
npoun3BeaeHns Yncen,

o NPUBOAUTbL MNPUMEPbl YMUCeN C 3adaHHbIMU
CBOMCTBAMW, pacno3HaBaTb BEPHble U HeBepHble
YyTBEP)XXOEHUST O CBOWCTBaxX YWUCeN, oOrnpoBepraTb

HeBepHble yTBEP)XAEHUS C NMOMOLLbIO
KOHTPMPUMEpPOB;
o KOHCTPYMpPOBaTb MaTeMaTuyeckune

npennoXxeHmda C MNOMOWbLIKD CBA30OK «N», <KUJN»,
«ecJin..., TO...»,;

o PewaTb TeKCTOBble 3a4aun, BKJOYawOLWMe
MOHATUA OENUMOCTU, apuPMeTUYecKUM Crnocobowm,
NCMNOb30BaTh Nepebop BCeX BO3MOXKHbIX BAPMAHTOB;

o npuBOANTb, pa3brpaTb, OLEHNBATbL Pa3/INYHbIE
peLleHns, 3annucu peLeHnin TeKCTOBbIX 3a4ay;

o KPUTU4HEeCKN oueHnMBaTb I'IOJ'Iy‘-IeHHbII7I
pe3ynbTaT, HaXoaAunTb ownbkn, OCyLlecCcTBJIATb
CaMOKOHTpPOJIb, TMpoBepdAAa OTBET Ha COOTBETCTBUME
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YCJIOBUIO.

Opobun. (78 4.)

ObblkHOBEHHas AOpobb, OCHOBHOe CBOMCTBO Apobwu,
cokpawieHne ppoben. CpaBHeHME U ynopsAoYMBaHME
npoben. PelwleHne 3a4ay Ha HaxoXXOEHME YacTuK OT LEsIoro
N Lenoro no ero 4actu. [JpobHoe 4MCNo Kak pe3ynbTaT
nenenus. lNpenctaBneHne pecaTudHom pnpobwm B BUae
0OblkHOBEHHON Apobu N BO3MOXHOCTb NpPeaAcTaBiEHUS
06blKkHOBEHHOIM Apobu B BMAe AECATUYHOW. [ecATUYHble
apobn n mMeTpuyeckasa cuctema Mep. ApudmMeTunyHeckune
OENCTBUS U YNCNIOBble BblIpakeHnst ¢ 06bIKHOBEHHbLIMU 1
DeCcATUYHbIMK Apobamu.

OTHoweHne. leneHne B OaHHOM OTHowweHuun. MacwTab,
nponopumnsa. [lpuMeHeHne nponopunnm npu  peLleHnn
3a4au.

MoHAaTne npoueHTa. Bbl4ucneHne npoueHTa OT BEJINYUNHDI
N BEJNYUHBLI MO €eé MPOUEHTY. BblpameHme npoueHTOoB
necCATUN4YHbIMN ﬂ,pOﬁﬂMl/l. PeweHne 3apmadv Ha MPOLUEHTHI.
BblpameHme OTHOLWEHNA BEJINYNH B NpoLueHTax.

MonoxxunTtesnbHblE K oTpunuaTeJibHbIE HNCTIa

MonoXxuTtenbHble U OTpULaTesibHble Yucnia. Lensie yncna.
Moaynb 4ncna, reomMeTpuveckasa UHTepnpeTauns mMoayns
yncna. N3obpakeHne 4ucesn Ha KOOpPAMHATHOW MNPSAMON.
Yucnosble MPOMEXYTKMN. CpaBHeHune qyucen.
ApudmMmeTnyeckme OenCcTBUA C  MOJNOXUTENbHBIMU 1
oTpuUaTENbHLIMU YANCTIaMN.

MpsiMOyrosibHas CUCTEMa KOOPAMHAT Ha MJIOCKOCTH.
KoopAnHaTbl TOYKM Ha MJIOCKOCTW, abcuucca v opanHaTa.
MocTpoeHne ToYeK 1 Uryp Ha KOOPANHATHOM MNJIOCKOCTH.

o CpaBHMBaTb n yrnopsaaoymBaTh apobwn,
BblbnpaTb cnocob cpaBHeHUs apoben;
o npeacTaBnsasTb AecATuYHble agpobw B BUAe

06blKHOBEHHbLIX Apoben n 06blKHOBEHHbLIE B BUAe
DEeCATUYHbIX, MCNOSIb30BaTh 3KBUBAJIEHTHbIE
npencTaBsieHNa OPOOHbLIX YMCen Npu UX CpaBHEHWUN,
MNPV BbIYUCIIEHUSAX;

() NCMONb30BaTb  OeCATUYHble  Apobu npwu
npeobpasoBaHUN BENNYUH B METPUYECKON CUCTEME
mep;

() BbIMOJIHATL apuMeTuyeckme [encTems ¢
0ObIKHOBEHHbBIMU N AEeCATUYHLIMU ApobaMY;

o BbIYUCIATD 3Ha4YeHuns Bblpa>KeHnMn,
cogep>awmx 0bblKHOBEHHble U AecCATUYHble Apobu,
BbIMONHATL npeobpa3oBaHus pgpoben, BbIbUpaTb
cnocob, nNpuvMeHATb CBOWCTBa apudMeTUYecKux
OeNCcTBUN AN paunoHan3aunm BblHNCIEHUN;

o COCTaBNATb  OTHOLWIEHUSS WU Mnponopuuu,
HAXOAUTb OTHOLLUEHWE BEeJSINYUH, AeNUTb BENNYMHY B
OAHHOM OTHOLLEHUY;

() HaxoonTb 3KCMepuMeHTabHbIM nyTém
OTHOLLEHME OJINHbI OKPYXKHOCTU K €€ anameTpy;

(] WHTepnpeTupoBaTb MacwTab Kak OTHoLleHue
BE/INYMH, HaxoAuTb MacwTab nnaHa, KapTbl W
BbIYNCNSATb PACCTOAHUSA, UCNOJb3YS MacLlTab;

o 06bACHATL, YTO TakKoe MPOUEHT, ynotpebnsaTb
060pOThI pe4Yn CO CZIOBOM «MPOLIEHT»;
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o Bblpa>kaTb MPOLEHTbI B aApobsx v apobm B
MPOLEeHTax, OTHOLWEHNe ABYX BENIMYNH B MPOLEHTAX;

() BbIYMCNATb NPOLEHT OT 4YuCla U YNC/IO NO ero
MPOLEHTY. OKPYrnaTb Apobu 1 NPoLUEHTbl, HaXoOUTb
npubamxeHnsa yncen;

o pewaTb 3ajadYn  Ha  4acTW, NpPOUEeHThl,
nponopuuu, Ha HaxoxpaeHue apobu (NpoueHTa) oT
BEJINYUHBLI N BeNYUHBLI No eé apobu (npoueHTy),
opobu (NpoueHTa), KOTOpPbIM COCTaBnsAeT oOfAHa
BeJINYMHA OT OpPYrou;

o npuBOoAUTb  MPUMEpPbl  UCMOJSIb30BaHMS B
pPeasIbHOM XKU3HW MOJIOXKUTENbHBIX N OTPULATESIbHbIX
yucen,

() n3obpaxkaTb Lenble YNCa, NOJIOXUTENbHbIE 1
oTpuUaTeNbHbIE YUC/Aa TOYKAMWU Ha  YMCJIOBOW
NMPsSIMON, WCMONb30BaTb YUCJIOBYID MpsIMyl0 AN
CpaBHEHUS Yucen;

® NPUMEHSTb npasuna CpaBHeHNs,
ynopsanoymMBaTh Lefble 4Yucna; HaxoAuTb MoAyib
yucna;

() dopMynmpoBaTb NpaBuia  BbIYUCNEHUA C
NMOJIOXKUTENbHBIMUA U OTPULATENbHBIMA  YUCSIaMu,
HaxoauTb 3HaYeHus 4YMCNIOBbIX BbIPaXKeHWUN,
cogepXawmx OencTBus C  MOJIOKUTENIbHBIMA 1
OTPULATENBHBIMU YUCAMU;

o NPUMEHSTb CBOMCTBA CJIOXKEHUA U YMHOXEHUSA
Ina npeobpa3oBaHNsS CyMM 1 NPOM3BEAEHWNI;

o npMBOAUTbL, pa3bupaTb, OLEHNBATb Pa3/INYHbIe
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peweHns, 3anncn DELIJeHI/IVI TEKCTOBbIX 3a4aY4;

o n3BnekaTb WHPopMauumo K3  Tabauu wm
AnarpamMmm, UHTepnpeTupoBaTb TabnM4yHble OaHHbIE,
onpenensTb Hauvbonbllee W  HauUMeHbluee U3
npeacTaB/ieHHbIX AAHHbIX;

(] OObACHATL U WIIOCTPUPOBATL  MOHATHE
NPAMOYroJIbHON CUCTEMblI KOOPAUHAT Ha MJI0CKOCTMH,
NCMo/b30BaTb  TEPMUHOJIOTMIO; CTPOUTb Ha
KOOPAMHATHOM MJOCKOCTU TOYKM W Urypbl Mo
3a[laHHbIM  KOOPAMHATaM, HaxXoAUTb KOOPAWHATHI
Touek.
ByKBeHHbIE MpumeHeHne 6ykB O 3anNUC  MaTEMATUYECKUX | @ 1Crosib30BaTh OYyKBbl A1 0603HAYEHMs Yncen,
Bbipa)keHuns. (6 | BblpaXkeHUn 1 npeanoxxeHnin. CBONCTBa apuMeTUHeCcKUX | npu 3anucu MaTeEMaTUYECKMX  YTBEpPXAEHUN,
4.) AeNcTBUiA.  BykBEeHHble  BbIPa)XeHUS U 4YWCJIOBbIE | COCTaB/IATL OYKBEHHbIE BbIPAXKEHUS MO YCJIOBUIO
MOACTAHOBKM. bByKBEHHble pPaBEHCTBA, HaXOXAEHWe | 3apayu;
HEM3BECTHOrO0  KOMMOHEeHTa.  ®opMysibl;  opMyJibl
nepumMeTpa M NJOWAAM MPAMOYronbHUKa, kBagpaTa, | @ nechenosats HECJIOKHbIE HNCNIOBbIE
o6bEMa napannenenunena n ky6a. 3aKOHOMEPHOCTMU, WCMOoJIb30BaTb OyKBbl ANt UX
3anucu;
o BbIYMCNSATL 4YMCIOBOE 3HaveHue OyKBEHHOro

Bblpa>XeHusa Nnpn 3agaHHbIX 3Ha4YeHUNAX GYKB;

[ ) 3anncbiBaTb POopMyJibl: mepuMmeTpa 1 niaowaanu
NnPAMOYroJibHUKa, KBagpaTa; QOJIMHbl OKPYXXHOCTN,
MJowann Kpyra; BbIMOJIHATL BbIYUCJIEHUSA MO 3TUM
dopmynam;

o COCTaBNATb dopmynbl, Bblpa>kawLime
3aBMCMMOCTU MeXAy BeSIMYMHaMUu: CKOPOCTb, BpeMs,
paccTosHue; LEeHa, KOJINYECTBO, CTOMMOCTb;
npPon3BOONTENLHOCTb, BpeMsA, 06bLEM paboThl;

BbIMOJIHATbL BblHUCNEHNA MO 3TUM q)opMynaM;
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o HaxoOouTb HEen3BeCTHbIN KOMMOHEHT
apudmMeTn4eCcKoro oencTeus.
PeweHwue PelleHne TeKCTOBbIX 3ada4 apumMeTnyeckum crnocobom. | @ pewaTb MHOrowaroBble TEKCTOBblE 3a4a4u
TEKCTOBbIX PeweHne nornyeckux 3apad. PeweHune 3agmay nepebopom | apudpmeTnyecknum cnocobowm;
3a4ay. (8 4.) BCEX BO3MOXXHbIX BapMaHTOB.
() pewaTb 3ajayn, CBA3aHHble C OTHOLIEHMEM,
PelwieHune 3adad, cogepxawimx 3aBUCUMOCTM, | NMPONOPLMOHANILHOCTbIO BEJINYUH, npoueHTamMu;
CBA3bIBAOLLNX BEJINYNHBI: CKOPOCTb, BpeMS, pacCTOSHME; | pewaTb TPWU OCHOBHble 3ajavYn Ha gpobm wu
LeHa, KOJIM4ecCcTBO, CTOMMOCTb; MNPOU3BOAUTESIBHOCTb, | MPOLEHThI;
BpeMsa, 06béM paboTbl. EAMHMUBI M3MepeHusa: Macchl,
CTOMMOCTW; pPaCCTOAHMSA, BpeMeHu, ckopocTu. CBA3b o peLliaTh 3adatin, CONEPXALUNE 3aBMCMOCTMN,
Mexay eaguHNLaMn n3MepeHnsa Kakaon BesIM4nHbl. CBA3blBalOWNE BEJINHMHbI: CKOPOCTb, Bpems,
paccTosiHune, LeHa, KOJIN4eCTBO, CTOMMOCTb;
PelweHune 3ajav, CBSA3aHHbIX C OTHOLUEHMEM, | NPONU3BOANTENBHOCTL, BpeMs, o0b6béMa paboThl,
MPONOPLMOHANILHOCTbLIO BEJIMYUH, MNPOUEHTaMUN; pelleHne | ICNoNb3ya apudMeTmyeckme OencTBus, OLEHKY,

OCHOBHbIX 3aa4 Ha Apobu 1 NPOLIEeHTHI.

OueHka W NpuUKUOKA, OKpyrneHue  pesynbTaTa.
CocTaBneHne OyKBEHHbIX BbIPaXXEHUN MO  YCJIOBMIO
3ajayn.

MpencTaBneHne faHHbIX C NoMoLlblo Tabnvy n gnarpamm.
CtonbyaTble AnarpaMMbl: YTEHME M MOCTPOeHUe. YTeHue
KPYroBbIX AMarpamMmm.

NMPUKNAKY,; MNoJab30BaTbCA edgunHUUaMWN WU3MeEPEHUA
COOTBETCTBYHOLWNX BETNYHNH;

o COCTaBNiATb 6yKB€HHbIe Bblpa>XeHnA no
YCN10OBUIO 3a0a4un,
o n3BsiekaTb UHQOpMaLWUO, NMpPencTaB/IeHHYIO B

Tabnmuax, Ha NUHENHoN, cTonb4aTon UM KPYroBomn
anarpaMmmax, WHTepnpeTupoBaTb MpencTaB/ieHHbIe
OaHHble; NCMONb30BaTb AaHHbIE NPU peLleHnn 3agay;

(Y npeacTaBnaTb WHPOPMALMIO C  MOMOLLbIO
Tabnuvy (ona cnenbix U cnaboBuasawwmnx), TMHENHON Y
ctonbyaTon amarpamm (anga cnabosngsawmx).

HarnsagHas
reomeTpusa. (38
4y.)

HarnagHble npencTtaBfiieHUs o0 urypax Ha MJIOCKOCTU:
TOYKa, nNpaMas, OTpe3oK, Jiyd, Yrosa, JioMaHas,
MHOIOYroJIbHUK, 4eTbIPEXYTOJIbHUK, TPeyrosibHUK,
OKPY>XHOCTb, KPYT.

B3auMHoe pacnosoxeHne ABYX MPSMbIX Ha MJIOCKOCTH,
napannesbHble MNpsMble, MePneHANKYNSAPHbIE MNpsMble.

() pacrno3HaBaTb Ha YepTexxax, pUCyHkKax cay4vamu
B3aWMHOI0 PacnoJIOXXeHUa ABYX NPAMbIX;

o n3obpaxkaTtb C NOMOLLbIO YepTEKHbIX
WHCTPYMEHTOB Ha HEeJIMHOBaHHOW U KJieT4yaToun
bymare nOBe nepecekawwmecs npsaMmble, OBe
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N3MepeHne pacCToaHUN: MexXxay ABYMSA TOYKaMu, OT TOYKN
00 NpsiMON; ONIMHA MapuwpyTa Ha KBaapaTHOM CeTKe.

N3mepeHne n
TpaHcnopTupa.
NPAMOYrOJibHbIN,

nocTpoeHne  yraoB C  MOMOLWbIO
Buabl TpeyrosibHUKOB: OCTPOYrOJIbHbIN,

TYNOYro/bHbIN; paBHOOepEHHbIN,
PaBHOCTOPOHHUN. YeTbIpEXYrosbHUK, npumepbl
YeTbIPEXYTrO/IbHNKOB. MpAMOYrofbHUK, KBagpart:
MCNOsIb30BaHNE CBOWCTB CTOPOH, YrJsoB, QAuaroHanewn.
N306paxkeHne reomeTpuyeckux uryp Ha HesIMHOBAHHOWM
Bymare ¢ nCNosib30BaHNEM LUPKYNSA, TIMHENKN, YT ONIbHUKA,
TpaHcnopTupa. MNMocTpoeHnsa Ha kKneT4yaTon bymare.

MepumeTp MHOroyronbHuKa. lNoHaTne naowagn urypsbl;
eaVHNLbI n3MepeHus naoLanun. MpnbnnxxéHHoe
n3mMepeHuve naowanmn uryp, B TOM 4Ynucsie Ha KBagpaTHOMN
ceTke. MpubnnmxE&HHoe un3MepeHne ANMHbI OKPYXHOCTN,

napannenbHble npsmble, CTPOUTb npsMyio,
nepneHanKynsapHyto aaHHon (ons cnaboBmasaimx),
(onsa cnenbix obyYawLWMXCA BbIMONHATL NOCTPOEHUE
B Nnpnbope ona nucbma no bpannio);

o nPpMBOAUTbL  MNpPUMMepbl  NapanasieflbHOCTU N1
nepneHanKysspHOCTY NPAMbIX B MPOCTPAHCTBE;

o pacrno3HaBaTb B MHOroyrojibHnKax
nepneHanKynsdapHblie N napasiJiesibHble CTOPOHbI;

() n3obpakaTb MHOFOYrOJIbHUKM C
napannenbHbiMU, NeprneHanKynsapHbIMM CTOPOHAMU;

o HaxoOUTb PAaCcCTOAHME MeXAY ABYMS TOYKaMu,
OT TOYKW A0 NPAMOW, AJIMHY NYyTW Ha KBagpaTHOM
ceTKe, B TOM 4Yuce UCNob3ysa LNGPPOBbLIE pecypcChl;

naowann Kpyra. o n3obpa>kaTb Ha HEJIMHOBAHHOW W KJeT4aToun
CMMMeTpUsi:  LUeHTpajibHas, oceBas W  3epkKasjibHas bymare (ana cnabosuasLmx), C WCNO/L30BaHUEM
CUMMETPUN. MOCTPOEHNE CUMMETPIYHBIX BUFYD. HEPTEXHBIX MHCTPYMEHTOB  HYETHIPEXYTONIbHUKM  C
3aflaHHbIMKM  CBOWCTBaAMW: C  MapannesbHbiMu,
HarnagHble  npeacTaBieHUss O  MPOCTPAHCTBEHHLIX | NepreHaNKYNAPHbLIMU, PaBHbIMK CTOpoHaMmu,
durypax: napannenenunen, ky6, npusma, nupamMuaa, | NpAMbIMKA  yraamm W 4p., paBHobeapeHHbIn
KOHYC, UWAMHApP, wap u chepa. W30b6paxxeHne | TpeyrosibHUK;
MPOCTPaHCTBEHHbIX duryp. Mpumepsbl pa3BEPTOK
MHOFOTpaHHWKOB, LWAMHAPA W  KoHyca. CospaHue |® ~ npeanarate  u  obcyxaaTtb  cnocobwl,
Modenell  MPOCTPaHCTBEHHbIX duryp (M3  6ymary, | @1MOPUTMbI TOCTPOEHNSA,
MPOBO/IOKM, MIACTUNHA U Ap.). ) nccnenoBaTh, NCMOMb3ysl  JKCNEpPUMEHT,
MoHsTMe 06bEMA; eAnHWLbI M3MepeHusi 0bbéMa. O6bém | HabnoneHue, MoAaenmpoeaHme, cBOMCTBa
NPAMOYroJIbHOro napassienenunena, Kyba. npaAMoOYroJibHnKa, KBalpaTa, pasbusaTb Ha
TPEYroSIbHUKY;
® 060CHOBbLIBATb, OMpPoOBEpraTb C MOMOLLbIO
KOHTPMPUMEPOB YTBEPXIAEHUA O MPAMOYrOJibHUKE,
KBajpaTe, pacrno3HaBaTb BEPHble W HEBEPHblEe
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yTBEPXXOEHWNS;

o n3MepaTb n CTPOUTL C MOMOLLIbIO
TPaHCNOPTUPA Yrbl, B TOM YNCJIe B MHOFOYroJibHUKE,
CpaBHUBATb YrJibl; pacrno3HaBaTb OCTPble, MNpsMble,
Tynble, pa3BEPHYTbIE Y bl;

® pacrno3HaBaTb, W306pa)kaTb OCTPOYrOJibHbIN,
NPAMOYrO/IbHbIA, TYMNOYroJibHbIA, pPaBHOOEAPEHHbIN,
PaBHOCTOPOHHUIN TPeYroNbHUKN;

() BbIYNCNATb nepumeTp MHOFOYrOJIbHMKA,
naowanb MHOIoyroJibHuKa pa3bneHnem Ha
NPSMOYrOJIbHUKW, Ha paBHble Urypbl, UCMOJIb30BaTb
MEeTpUYEeCKNne eauHuLbl U3MEpPEeHus  AJIHbI 1"
naowanu;

o ncnonb3oBaTb  NPUBNMKEHHOE  M3MepeHune
ONOVH 1 naowanen, npubnanmxéHHoe wnsMepeHune
OJIMHbI OKPY>XXHOCTW, NMAOLWAaAN Kpyra;

o pacno3HaBaTb Ha 4YepTexxax N n3obpaxeHusx,
n3obpaxkatb OT pyku (ana cnabosmpsaLmnx), CTpouTb
C TrOMOLWWbIO WHCTPYMEHTOB urypy (oTpesok,
JIOMaHy'o, TPeyrobHUK, NPAMOYTrOJIbHUK,
OKPY>XHOCTb), CUMMETPUYHYIO AAaHHOW OTHOCUTESIbHO
NPAMON, TOYKW;

o NMPUBOANTL NpUMepbl 06BEKTOB OKPYXKatoLEro
Mupa, nMmerwmnx opMy U3y4HeHHbIX FreoMeTpUudecKmnx
MJOCKMX W MNPOCTPAHCTBEHHbIX Quryp. HaxoouTb
npuMepbl CUMMETPUM B  OKpPYXXawuwlem  Mupe.
MoLesIMpoBaTh n3 Bymarm aBe durypsl,
CUMMETpPUYHbIe OTHOCUTEJIbHO npsiMmon;
KOHCTPYMpOBaTb reoMeTpuyeckmue KOoHurypauuwu,
NCnosab3ysa CBOWCTBO CUMMETPUM, B TOM Yucne c
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MOMOLLbIO LN POBbLIX PeCcypCoB;

(] nccnepnoBaTb CBOMCTBA  WU3YYEHHbIX  uryp,
CBSi3aHHble C CMMMEeTpPUEN, NCNOJIb3ys SKCNEPUMEHT,
HabnwoeHvne, MogenmpoBaHue,

o 0o60CHOBbIBaTb, OMpoBepraTb C MOMOLLbIO
KOHTPMPUMEPOB YTBEP)KAEHNS O CUMMETPUN puryp;

o pacrno3HaBaTb Ha 4YepTexax, PUCYHKaX,
onucbiBaTb Nupammay, nNpuU3My, UUAUHAOP, KOHYC,
wap, nsobpaxkaTb UX OT pykM (ona cnabosmpsawmx),
MoaenmpoBaTb U3 bymaru, nnactuamHa, NPOBOJIOKM U
ap.;

o NPMBOANTL NPUMepbl 06BEKTOB OKPY>XaloLLLEro
MUpa, UMetLWwmnx (opMbl Ha3BaHHbIX Te;

o NCMO/sIb30BaTb  TEPMUHOJIOTUIO: BEpLUMNHA,
pebpo, rpaHb, OCHOBaHMe, BbICOTA, paauyc w
onameTp, pa3BEépTKa;

o n3y4aTb, NCMONb3ys 3KCNEPUMEHT,
HabnwooeHwe, n3MepeHue, MoAeNMpOBaHME, B TOM
yucne KOMMNblOTEpHOe, W ONuUCbiBaTb CBOWCTBA
Ha3BaHHbIX Tesn, BbIIBASATbL CXOACTBa M pa3nyuns:
MeXxnay nMMpamMmaon n nNpusMon; Mexxay UWINHOPOM,
KOHYCOM W LLIapoM;

() pacno3HaBaTb Pa3BEPTKWU Mapanfenenunena,
Kyba, npu3Mbl, nNMpamMuabl, KOHycCa, UWIWHAPA;
KOHCTPYMpPOBaTb [AaHHble Tesa W3 pPa3BEPTOK,
co34aBaTb UX MOLOENN;

o co3faBaTb MOLENN NPOCTPAHCTBEHHbIX PUryp
(n3 6ymarmn, NnpoBOJIOKM, NAACTUANHA N AP.);
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() M3MepsTb Ha  Mogensx: [OJuHbl  pébep
MHOIOrpaHHMKOB, ANAMETP LLapa;

() BbIBOAUTbL (hopMyny O0b6bEMa NPSAMOYroOJIbHOro
napannenenunena;

o BbIYNCNATb no dopmynam: 06BEM
NPAMOYroJIbHOro napannenenunena, Kyba;

NnCcnonb3oBaTb eaNHNLUbI n3mMepeHn4d 06bEMa;
BbIYNCIATb OOBLEMBLI TeJsi, COCTaBJIEHHbIX W3 Ky6OB,
NnapasjanenennmnenosB; pe€lwaTb 3agaydn C peajibHbIMA
NaHHbIMW.

MoBTOpeHne wun
obobLieHue.
(10 y.)

MNoBTOpEeHMe OCHOBHbIX MOHATUA N METOLOB KypcoB 5 1 6
knaccos, o6obLLeHVe n cnctemaTusaumns 3HaHUNA.

(] 0606WaTh N CUCTEMATU3NPOBATL 3HaHUA MO
KypCy MaTeMaTuKM 5 n 6 Knaccos;

o BbIYNCNATL 3Ha4yeHuns Bblpa>keHun,
copepXawmx HaTypasibHble Yncsa, 0ObIKHOBEHHbIE U
hnecaTudHble apobun, BbINONHATL npeobpa3oBaHUSA
4yncen N BblpaXkKeHum;

() BblIbOMpaThb cnocob CpaBHeHUA yucen,
BbIYNCNEHNIN, NPUMEHATb CBONCTBA apnUPMETUHECKNX
OEenCcTBUn ONsg paynoHannsaunm BblHUCIEHUN;

[ OCYLEeCTBNATb CAMOKOHTPOJIb  BbIMOJHAEMbIX
OeNCTBUN 1 CaMONPOBEPKY pe3yJsibTaTa Bbl4NCIEHUN;

() pewaTb 3a4ayn U3 peanbHOM  >KU3HW,
NPUMEHATb MaTeMaTU4YecKne 3HaHUS AN pelleHus
3ala4 13 gpyrux y4ebHbix npeaMeTos;

o pewwaTb 3apa4n pa3HbIMU cnocobamu,
CpaBHMBaTb Crnocobbl peweHna 3apaydun, BbibupaTb
paumoHanbHbI cnocob.
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ITPUMEPHASI PABOYAS ITPOI'PAMMA 110 YYEBHOMY
KYPCY «AJI'EBPA»

Cojep)xaHue yue0HOro Kypca «Aredopa»
7 KJj1acc

Yuc/ia 1 BBIYHC/IEHUS.

PaumoHanbHbIE UKCTIA.

IIpobu 0OLIKHOBEHHBIE U JeCATUUHbBIE, ITepeXofi OT OJHOM (HOPMBI 3arucH
npobeit kK papyroit. IloHATHe palMOHAJBbHOTO UMC/A, 3allkCh, CpPaBHEHUE,
yrHopsilouMBaHue  pallMOHa/NbHBIX — urcen. ApudmeThuyeckue JeUCTBUS  C
palloOHa/IbHBIMU YWC/aMH. PellleHue 3a7iau W3 peanbHON TIPAaKTHKH Ha YacTH,
HazipoOwu.

CrerneHb C HaTypaJbHBIM IIOKa3aTejieM: OIpejiesieHre, IpeoOpa3oBaHue
BbIp@KEHHW Ha OCHOBe OTpeJiesieHus, 3anuCh 0O0JIBIINX YKCeT.

[TporjeHTkI, 3aMuch MPOLIEHTOB B BUe Apo0OM U ApoOU B BUJe TIPOLIEHTOB.
Tpu OCHOBHBIE 3a/1auM Ha TIPOLIEHTHI, PellieH:e 3a/lau U3 peanbHOW TTPaKTHKH.

[TpyuMeHeHre TIPU3HAKOB [IeTUMOCTH, pa3/iokeHWe Ha MHOXKUTeH
HaTypaJ/IbHbIX YMCeJl.

PeanbHble  3aBUCMMOCTA, B TOM uHMc/ie TipsMags u  obpaTHas
TIPOTIOPL[MOHATEHOCTH.

AsredpanuecKue BbIpa)XKeHHA.

[TepeMeHHbIe, UMC/IOBOE 3HaUeHHE BhIpAKEHUS C IiepeMeHHOM. []omycTiMble
3HaueHUs riepeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTH MeXKy BeJIMUMHAMU B BHU/IE
dopmyibl. Berunciienust o gpopmysiam. [Ipeobpa3zoBanrie OyKBeHHBIX BhIpayKeHUH,
TOXKZIECTBEHHO paBHble BbIpaXKeHUs, TIpaBWia IipeoOpa3oBaHUs CyMM W
TIpOM3Be/leHnH, MpaBU/ia PacKpbITHsI CKOOOK U TIpYBe/ieHus TI0/J0OHBIX CllaraeMbiX.
CBoiicTBa CTeleHy C HaTypaJbHbIM TTOKa3aTesieM.

OpHowieHbl U MHOTOU/IeHbI. CTereHb MHOTOWIeHa. CrioykeHue, BEIUNTaHUe,

YMHOX€HHe MHOI'OY/IEHOB. CDOpMY]'IbI COKan_[éHHOF 0 YMHOXEHUA: KBaApdaT



CyMMbl W KBajipaT pa3HoCcTU. PopMmyna pa3HOCTA KBaZApaToB. PasyoxeHue
MHOTO4YIeHOB Ha MHOXXUTEJIH.

YpaBHeHus.

YpaBHeHUe, KOpeHb ypaBHeHHs, TpaBWia mpeobpa3oBaHUsl ypaBHEHUS,
PaBHOCUJILHOCTb YpaBHEHUM.

JIuHeliHOe ypaBHEHHE C OJHOUW TepeMeHHOU, YMC/I0 KOPHeH JIMHEeMHOrO
ypaBHEHUS, pelleHde JIMHEMHbIX YypaBHeHUW. (CocCTaB/leHHWe ypaBHEHWM 10
YCJIOBUIO 3aZiaud. PellieHre TeKCTOBBIX 3a/iad C MOMOII[bI0 YPaBHEHUH.

Koopaunars! u rpaduku. @yHKIUH.

KoopgvHarta Touku Ha mpsiMod. PaccTtosiHue MeXay [ABYyMsSI TOUKaMu
KOOP/IMHATHOM MPSIMOMU.

[TpsimoyronbHast crucTemMa KoopAauHaT, ocu Ox u Oy. Abclycca u opiMHaTa
TOYKH Ha KOOP/IMHaTHOM T/I0CKOCTH. [IprMephl rpadMKoB, 3a/laHHBIX (POpMy/IaMHU.
Urenne rpadukoB peasnbHbIX 3aBUCUMOCTel. [loHsTHe @yHKIMU. ['paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. I'paduk GyHKUIMM

y=|x|..I'pahrueckoe pereHye MMHeNHHBIX ypaBHEHMUIA.

8 knacc

UYncia v BbIYMCICHUS.

KBagpaTHbiii KOpeHb U3 uucia. [loHATHe 00 uppalMoHAaILHOM YHCIIe.
HecsTuuHble IPUOIV)KEeHUST UpPALIMOHaIbHBIX urcen. CBolicTBa apupMeTHyeCKux
KBa/IPaTHBIX KOPHEH U UX MpUMeHeHre K TIpeobpa30BaHUI0 UMC/IOBBIX BhIpayKeHHUM
Yl BBIYMCJIEHUSIM.

HeicTBUTEBHBIE YMCIIA.

PaijoHaibHbIe UKC/la, UpPALIMOHA/bHbIE UKC/Ia, KOHEeUHble U OeCKOHeuHbIe
JecsiTUUHbIe Apoby. MHO)KeCTBO JIeMCTBUTETbHBIX UMCesT; 1eliCTBUTe/IbHbIe UMC/ia
Kak OeCckoHeuHble JecSTUYHble ApoOM. B3aWMHO OJHO3HAUHOE COOTBETCTBHE
MeJKy MHOXKECTBOM [JIeMUCTBUTE/IbHBIX UHCe/l U KOOPAUHATHOM TIPSIMOM.

CpaBHeHHe [IeMCTBUTE/IbHBIX YKCes, apupMeTHUYeCKhe [eWCTBUS C

I,Z[EI‘;ICTBPIT(E]'II)HI)IMI/I UrC/1aMU.
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AsnredpanueckKne BbIpaXKeHHS.

Anrebpanueckas Apo6b. OCHOBHOe CBONCTBO a/reOpanueckoil ApooOw.
CrnoxeHve, BbIUMTAHWE, YMHOXXeHHWe, [lefieHHe anrebpanueckux [Jpobeid.
PaijoHasibHbIe BhIpaKeHUs ¥ UX mpeobpa3oBaHue.

YpaBHeHus.

JIuHeliHOe ypaBHeHUe C ABYMsI IepeMeHHbIMU U ero rpaduk. Cucrtema AByX
JIMHEVHBbIX ypaBHEHWW C JABYMsl TlepeMeHHbIMM. PellleHWe CUCTeM ypaBHEHUU
criocoboM TTOZICTaHOBKU. [IpyMepbl pellieHuss TeKCTOBBIX 3a/ad C ITOMOII[BIO
CUCTeM JIMHEUHBIX YPaBHEHUU.

DyHKIMH.

['padmueckoe perieHre CUCTEM JIMHEVMHBIX YPaBHEHUI.

I'padviku pyHKUIMN yzg,y =X 1 ux cBoiicTBa.
9 knacc

Yuc/ia 1 BbIYMC/IeHUS.

CremneHb C 1]e/IbIM MOKa3aTesieM U eé cBorcTBa. CTaHjapTHas 3arych UMCIa.

Vi3mepeHnusl, MPpHUOIKeHHS, OL[eHKH.

Pa3mepbl OOBEKTOB OKpPY’KaloIlero Mupa, JJIUTeTLHOCTh IIPOLIeCCOB B
OKDY>KarolleM MUpe.

[TpubmbKéHHOE  3HAUEHWE  BEIWUMHBI, TOYHOCTb  IPHOJIIKEHUSI.
Oxkpyrnenue uncesn. [IpyKyKa U OlleHKa pe3y/IbTaTOB BbIUKMC/I€HUM.

YpaBHeHus U HepaBeHCTBa.

KBagpaTHoe ypaBHeHMWe, (opMysa KOpHel KBa/IpaTHOIO ypaBHEHUS.
Teopema Bueta. PelieHve ypaBHeHUM, CBOASIIUXCS K TMHEWHbIM U KBaJpaTHBIM.
[TpocTeiimve ApobHOPALMOHATbHBIE YDAaBHEHMS.

Pertienre apoOHO-pallOHANMBHBIX YpaBHEHUN. PellleHHe TEeKCTOBBIX 3afau

aJ'II"E6paI/I‘-IECKI/IM MeTO/JO0M.
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UncnoBele HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO € OJIHOM MepeMeHHOM.
PaBHOCM/IBHOCTh HepaBeHCTB JIWHeliHble HepaBeHCTBA C OJHOM TepeMeHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C O/[HOM MepeMeHHOM.

Koopaunarel u rpadpuku. @yHKOUH.

Yuc/ioBble TIPOMEXYTKU. 300pa’keHHWe UKC/IOBBIX TIPOMEXYTKOB Ha
KOODAWHATHOM TIPSIMOM.

[Monsatue dyHkiuu. O6sacTh orpefie/ieHUsT W MHOXKECTBO 3HaueHW
dbynkimu. Crocobbl 3a/1aHust PYHKITHA.

I'padvik PyHkiuu. UteHure cBOUMCTB (PyHKIMU 1O eé rpaduky. [Ipumepbl
rpadrKoB yHKIMM, OTPa)KaroIIUX peasibHble MPOLeCChI.

CDyHK]_[I/II/I, OIIMChIBAKOIIMEe TIIpAMYHO H 06paTHy}0 ITPOIIOPLIMOHA/IEHBIE
1!17 =kx ZE % =kx+b — w2 1,—u3
3aBMCUMOCTH Y » Y N ux Fpa(l)I/IKI/I 1 CBOMCTBaA. CDyHK]_[I/II/I Yy=kx+b,y = X°, y=X,

y = X, y=|x|,y = vx, ux rpaduku u cBolicTsa.

['pacduueckoe pellieHUe ypaBHEHUM.

10 knacc

AsredpanuecKue BbIpaXKeHHS.

KBazpaTHbli  TpEéxWieH; pa3/OoKeHHWe KBaJpaTHOTO TpéxXujeHa Ha
MHO>KUTEJTH.

[Tpeobpa3oBaHue paliOHA/TLHBIX BhIPAXKeHUH.

YpaBHeHus U HepaBeHCTBa.

PerleHrie ypaBHeHWM, CBOJSIIMXCS K KBaJ[paTHOMY, OWKBaZipaTHOMY
ypaBHeHHO. [IpuMepbl pellieHUsI YpaBHEHWM TpeThbeld U UeTBEPTOU CTerneHeu
pas/iokeHreM Ha MHOKUTeU. [IpoOHO-paljoHanbHble ypaBHeHUsI.

CucTemMbl ypaBHEHUH.

YpaBHeHue C AByMs MepeMeHHbIMU U ero rpaduk. PelieHue cucteM [AByX
JIMHEWHBIX YPaBHEHUU C IBYMsI TlepeMeHHbIMU. PellieHre CUCTeM [BYX YPaBHEHUH,

OZIHO 13 KOTOPBIX JIMHENHOE, a IPyrOoe — BTOPOU CTEreHMU.
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[Tpumepbl  pellleHUs] CUCTEM HeJMHEMHBbIX ypaBHEHWM C  ABYMs
rnepeMeHHbIMU. ['padmueckasi WHTepripeTaliisi CUCTEMbI YpaBHEHUW C [BYMs
repeMeHHbIMU.

PerrieHrie TeKCTOBBIX 3aZiau ajrebpanyeckum Criocobom.

KBasipaTHble HepaBeHCTBa.

['pacduueckasi uHTepripeTalsi HepaBeHCTB U CUCTeM HEepPaBeHCTB C ABYMsI
repeMeHHbIMU.

Koopaunare! 1 rpadpuku. @yHKnuu.

KBagpatuuHasi ¢hyHKIus, eé rpaduk u cBoiicTBa. [lapabosia, KOOpAUHATEI
BepIIMHBI 11apabo/ibl, 0Cb CUMMETPUHU apadoJIbI.

['padmyeckoe pellieHre ypaBHEHUM U CUCTEM YPaBHEHUM.

Uuc/i0BbIe MOC/I€A0BATETbHOCTH.

OnpefesieHre U CIIOCOOBI 3a/laHKsT YUCIOBBIX MOC/IeJ0BaTe/IbHOCTEM.

[ToHATHE 4YMCIOBOM MOC/IEOBATeNbHOCTU. 3aZlaHue TMOC/e/10BaTeIbHOCTU
peKyppeHTHOM dhopmysiol U (popMy/ioi Nro usieHa.

ApudmeTrueckass U reomeTpuueckasi rporpeccuyd. ®opMysbl NTo ujieHa
apu(pMeTHUYeCKO U reoMeTpUUeCKOoW Mporpeccuii, CyMMbI TIePBBIX N UJIEHOB.

M306pakeHrie 4jieHOB apu(pMeTHUeCKOM W TeOMeTPHUUeCKOM IpOorpeccuit
TOUKaMH Ha KOOPAWHATHOW TJIOCKOCTU. JIMHEWHBIM U 3KCIIOHEHIUa/IbHbINA POCT.
C/10KHbIe MIPOLIeHTHI.

IToBTOpEeHue U cucTeMaTu3anusa U3y4eHHOro B 5-10 kiaccax.

IInaHupyemble peMeTHbIE Pe3y/IbTaThl 0CBOEHHUS YUeOHOr0 Kypca
«Anredpa»
7 K/1acc
Yucna v BbIUKMC/IEHUS
(] BBIMIOJIHATh,  COueTass  yCTHble W [MUCbMEHHble  TIPUEMBI,
apudMeTHUeCcKre JIeMCTBHUS C pal[OHaTbHBIMU UHC/IaMU;
o HaXO/UTb 3HAUeHMS YK CIOBBIX BbIDa)KeHUH; TIPUMEHSTh

pa3HooOpasHble CrOoCOObl W TIPUEMBI  BBIUMC/IEHUS] 3HAaUeHWM  IpOOHBIX

57



BBID@KEHWM, COZlep>Kall[iX OOLIKHOBEHHbBIE U IeCATHYHbIE Apo0u;

@ 1epexoAuTb OT OAHOM (OPMBI 3alMCHM UWCel K [JIpyrou
(mpeobpa3oBbiBaTh [IeCATUUHYHO Ap0o0Ob B OOBIKHOBEHHYHO, OOBIKHOBEHHYIO B
JeCITUUHYI0, B UaCTHOCTH B OECKOHEUHYIO [IeCITUUHYIO ApO0b);

@  CpaBHUBATH U yNOPsJ0UMBaTh palldOHabHbIE YMCIIA;

o OKDYIJIATh UUCJIa,

@  BLINOJHATH NPUKUAKY U OLIEHKY pe3y/ibTaTa BbIYUC/IEHWH, OLIEHKY
3HaYeHUH YMC/IOBBIX BbIpaXkeHHM;

@  BLINOJIHATH [IeHICTBUS CO CTeTeHsIMU C HaTypabHbIMU TOKa3aTe/siMu;

@  1IpUMEHSTh MpU3HAKUA [e/JMMOCTH, pa3/io)KeHWe Ha MHOXKUTEeIH
HaTypa/IbHbIX YMCET;

@ peliatb NPAaKTUKOOPUEHTWPOBaHHbIE  3a/lauM,  CBs3aHHble  C
OTHOIIIEHWEM  BeJIMUWH, T[POMNOPILMOHA/IbHOCTBIO  BEJIMUMH,  TPOLIeHTaMy;
VHTEpNpeTUpPOBaTh pe3y/bTaThbl pelleHus 3aJad C Y4ETOM OrpaHhuYeHuH,
CBsI3aHHBIX CO CBOMCTBAaMM pacCMaTpHBaeMbIX 00BHEKTOB.

Anrebpanueckyie BbIpaXKeHUST:

@®  ucno/nb3oBaTh anrebpauuyeckyr0o TEPMUHOJIOTHIO U CUMBOJIMKY,
MIPUMEHSITh eé B MpoLiecce OCBOeHHUsl yueOHOro MaTepuasa;

@®  HaxoAuThb 3HaueHWs OYKBEHHBIX BBIDA)KEHUW TIPU  3a/laHHBIX
3HAUeHUsX TlepeMeHHbIX;

@®  BLINOJHATHL Mpeobpa3oBaHUs 1e/IOT0 BbIpaXKeHWssT B MHOTOYIeH
TIpUBe/IeHHeM TI0/I00HBIX C/laraeMbIX, PACKPhITHEM CKOOOK;

@  BLINOJIHATH YMHOXEHWe OJHOU/eHa Ha MHOTOU/IeH U MHOTrou/ieHa Ha
MHOTOUJIeH, TIPUMEHSITh (DOPMYJIbI KBaJpaTa CYMMBbI M KBaj/ipaTa pa3HOCTY;

@  OCYLIeCTB/ATh PA3/I0’KeHHWe MHOTOYWIEHOB Ha MHOXKUTEJIN C TTIOMOLLBIO
BbIHECEHUSI 3a CKOOKM OOI[ero MHOXKWUTeJIs, TPYMNIMUPOBKU  CJlaraeMbiX,
ripuMeHeHus1 (GOPMYJT COKPAILEHHOTO YMHOKEHUS;

@®  [puMeHsTh nMpeobpa30BaHUsI MHOTOUIEHOB /I/Isl pellleHUs pa3/IMuHbIX
3a/lay U3 MaTeMaTHKH, CME)XHbIX [PeJMETOB, U3 peaJlbHOM NPAKTUKY;

o HCII0/Ib30BaTh CBOMCTBA CTeIleHel C HAaTyPdJ/IbHBIMHU TI0KA3dTe/IAMU
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171st TIpeoOpa30BaHysl BHIPAKEHHM.

YpaBHeHHs ¥ HepaBeHCTBa:

@ pewarth JMHelHble ypaBHeHUsI C OJHOW TMepeMeHHOW, MNpHUMeHsis
MpaBU/Ia epexo/ja OT UCXOAHOI0 YpaBHEHUS K PABHOCHUIBHOMY €MY;

@  11pOBepsATH, ABISETCS JIM YMC/IO KODHEM YpaBHEHUS;

@® [puMeHsATh rpaduueckve MeTOAbl TIPU  peLIeHUM JIMHEeWHBIX
ypaBHeHUY;

@  COCTaBlSTh W pellaTh JIMHEMHOe ypaBHEHHe M0 YC/JIOBUIO 3aj/lauM,
VHTePNpPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJjauM MOTyUeHHbIN pe3yJ/IbTarT.

KoopavHate! v rpadpyku. OyHKLINN:

@® u300pakaTh Ha KOOPAWHATHOW TIPSIMOM TOUYKH, COOTBETCTBYHOIIVE
33/laHHbIM KOOpJMHaTaMm;

@® oTMeyaTb B KOOpPJWHATHOM TJIOCKOCTM TOYKM MO 3aJaHHbIM
KOOp/JIMHaTaM; CTPOUTH rPa(MKU JIMHEHHBIX (PYHKLWIA;

@®  crpouth rpaguk GYHKIMH ¥ =|x|;

@  oOnuchiBaTh C TMOMOILIbIO (DYHKLMM WU3BECTHbIE 3aBUCUMOCTH MEXAY
Be/IMUMHAMU: CKOPOCTb, BpeMsl, PacCTOsIHWe; lleHa, KOJIMYeCTBO, CTOWMOCTb;
TTPOU3BOIUTE/ILHOCTD, BpeMsi, 00bEM pabOoThI;

@®  Haxo[uTh 3HaueHUe (PYHKLIMH T10 3HAUEHUIO e€ apryMeHTa;

@® roHuMaTh rpaduueckuii crmocob TIpe/CTaBlIeHUs W aHaIM3a
vH(popMaluKM; Wu3BJeKaTb W WHTEPHpeTUpOBaTh HHMOpMalui0 U3 rpadrKoB

pea/IbHBIX TTPOLECCOB U 3aBHCHMOCTEH.

8 kiacc

Yucna v BIUKMCIEHUS:

o HCII0/Ib30BaTh Hauya/jbHbIe Tripe/ICTaB/IeHUs 0 MHO>KeCTBe
JeHCTBUTETbHBIX YKCesT /111 CPaBHEHMS, OKPYTJIEHHST M BBIUMCIEHHUH; n300paXkaTh
JleCTBUTE/IbHBIE YKMC/Ia TOYKAMHU Ha KOOPJMHATHOM MPSIMOM;

(] TIPUMEHSITh  TIOHSITHUEe  apu(PMeTHUeCKOro KBaJpaTHOIO  KOPHS;

HaXOZWTb KBaZipaTHble KOPHM, HCIIO/b3ysl TIPU HEOOXOAWMOCTU KaJIbKY/STOD;

59



BBITIOJTHATEL Tpeo0pa30BaHUs BLIDA)KEHHUM, CO/IepPXKall[UX KBa/lpaTHble KOPHH,
WCII0/Tb3YsI CBOMCTBA KOPHEW;

@ CpaBHUBATb U YIOPS/I0UMBATh palldOHa/bHble W HppaljMOHAJbHbIE
YUCIIa;

@  BLINOJHATH apudMeTUUeCKUe elCTBUS C paldOHaIbHBIMU YMCIaMHU,
coueTasi YCTHble W TNMCbMEHHbIE TIPUEMBI, BBIMOJHATL BBIUKACIEHUSI C
VppalOHaTbHBIMU UKC/IaMU, OKPYIJIATh JleliCTBUTE/IbHbIE UnC/Ia.

Anrebpanueckyie BbIpaXKeHUs:

@  BLINIOJHATL  TOXKJAECTBeHHble TpeoOpa3oBaHUsI  pal[MOHATbHBIX
BbIp@KEHUM Ha OCHOBE TIPaBW/I JeMCTBUM Ha/l MHOTOWIEHAMH M alrebpanyecKUMH
IpOOsSIMU;

@® [puMeHsTh Npeobpa3oBaHUsl BbIpAXKEHUW [I/Is1 pellieHus] pa3/TMuHbIX
3a/lay U3 MaTeMaTHUKH, CME>KHbIX ITPeIMETOB, U3 Pea/ibHOMN TTPAKTHUKHU.

YpaBHeHUs ¥ HepaBeHCTBa:

@® 1oAbOupaTh IpUMephI Map YKCe/I, IB/SIOIIUXCS pellieHreM JTUHeNHOT o
YPaBHEHUS C IBYMSI [lepeMeHHbIMUY;

@  CTpPOUTb B KOOPJMHATHOW MJIOCKOCTH TpPaUK JUHEHHOTO ypaBHEHUs
C [IByMsl TlepeMeHHBbIMH; T0Jib3ysiCh rpadyKOM, MPUBOJAUTL TPUMEDPbI DellleHus
ypaBHEHUS;

@ pematb CUCTeMbl /JIByX JIMHEMHbIX ypaBHeHUW C  JABYMs
riepeMeHHbIMU, B TOM UMCJie Tpapuuecky;

@  1pUMeHsTh rpaduueckue MeTO[bl MPU pelleHUuH CUCTeM JIMHEUHbIX
ypaBHEHUU;

@  COCTaB/IATh U pelllaTb CUCTEMY JIMHEWHBIX YPaBHEHWM TI0 YCIOBUIO
3a/laud, WUHTEPIPEeTUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aZlauM MOJIyYeHHBIN
pe3yJbTar;

@  pelarth JUHelHbIe ypaBHeHHUs U ypaBHEHUs], CBO/ISIIeCs K HUM;

@  1IpOBOJUTH TIPOCTeMlliMe WCCAe[OBAaHUSI YpPaBHEHUM U CUCTEM
ypaBHEHWM, B TOM UHWC/Ie C TpUMeHeHHeM Tpaduueckux MpeAcTaBIeHUN

(YCTaHaBJII/IBaTb, UMeeT JIM ypaBHEHHE WK CHUCTEMd ypaBHEHHﬁ penieHyd, ec/in
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IMeeT, TO CKOJIbKO, U TIp.);

@ 1epexoAuTb OT CJOBeCHOM (OPMYJHMPOBKM 3aZlaul K eé
anrebpaniueckoii MoZie/id C TIOMOIIbIO COCTAaB/eHUs] YpaBHEHUS WM CUCTEMbI
ypaBHeHWM, WHTepPNpeTUpPOBaTh B COOTBETCTBUM C KOHTEKCTOM  3a/lauk
TOJIyYeHHbI pe3y/bTarT.

DOYyHKIUU:

@ T1oHUMAaTh UM WUCMO/b30BaTh (DYHKIMOHA/bHbIE TOHATUS U SI3bIK
(TepMUHBI, CUMBOJIMUecKre 0003HaueHusi); OrpefiensTh 3HaueHWe (YHKUWW TI0

3HaueHHIO0 apryMeHTa; OTipe/ie/iATh CBOMCTBA (PYHKITMU 1O ee TpaduKy;
o _k Jx
o CTPOUTh T'padvKu 3/eMeHTapHbIX cl)yHKL[HI/Iy—;,y— X; OMNMUCBIBaTh

CBOMCTBA YKa3aHHBIX (PYHKLIWU 10 rpaduKy.

9 ki1acc

Uucsa ¥ BEIUUC/IeHUS:

@  UCro/Mb30BaTh 3amMCH OOJBIIMX W MajbIX UHCET C TIOMOIIbIO
JeCITUUHBIX Apobeii U cTereHel Unc/ia;

@  Haxo[uTh 3HAaUueHWsI CTereHed C LeIbIMU TOKa3aTeasiMU U KOpPHeW;
BBIYUC/IATH 3HAUEHUS] UMC/IOBBIX BbIPa)KeHUH;

@  BLINOJIHATH TIPUKUJKY pe3yJ/ibTaTa BbIYUC/IEHUM, OLIEHKY YHCIOBBIX
BbIpayKeHUHU.

YpaBHeHUs ¥ HEpaBeHCTBa:

@ pemiath JiMHeliHble UM KBajJlpaTHble ypaBHEHUs, ypaBHeHWUS,
CBOJIAIIMECS K HAM, TIPOCTeHIIe ApoOHOpaIjioHaIbHbIe YPaBHEHUS;

@ pemarh TeKCTOBBIE 33/laud alreOpanueCcKrM CII0COOOM C TTOMOIIBIO
COCTaBJIeHUS] YPaBHEHHUSI;

@  1IpPOBO/JUTHL MPOCTeIlMe UCC/ie/JOBaHUsl ypaBHeHUM (yCTaHaBIUBATh,
vMeeT /11 ypaBHeHHe KOPHH, eC/id UMeeT, TO CKOJIbKO, U TIp.);

@  TIpUMEHSITh CBOKCTBA YMC/IOBBIX HEPABEHCTB [I/Isl CDABHEHUSsI, OL|€HKH;

pellaTh JIMHEHHble HEPaBEHCTBA C OAHOM TEPEMEHHOW W MX CUCTEMbI; JaBaTb
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rpaMueckyr0 WIIIOCTPALdl0 MHOXXeCTBAa pelLleHWM HepaBeHCTBA, CHUCTEMBI
HepaBeHCTB;

o pelllaTh JMHeWHble HEPAaBEeHCTBA, W300pakaTh pellleHWe HepaBeHCTB
Ha YUCJIOBOM MPSAMOU, 3alTUChIBATH pellleHre C IIOMOIIbI0 CUMBOJIOB;

o pellaTh CHUCTEMbl JMHEWHBIX HEpaBeHCTB, M300paXkaTb pellleHue
CUCTeMbl HEpaBeHCTB Ha UMCJIOBOW IPSIMOM, 3alMChIBaTh pelleHHe C [TOMOLLbIO
CHUMBOJIOB;

o VICII0/Ib30BaTh HepaBeHCTBA IIPY pelLleHr! pa3/IMyYHbIX 3a/ad.

Anrebpanueckyie BbIpDayKeHHUS:

o IIPUMEHATh IIOHATHEe CTelleHW C Lie/IbIM II0Ka3aTesieM, BBINOJ/IHATh
npeoOpa3oBaHus BbIPayKeHUM, CoJiepyKall[uX CTeleH! C Lie/IbIM [0Ka3aTesieMm;

KoopavHate! 1 rpadyku. OyHKLINN:

o n300pakaTh Ha KOOPJWHATHOW TIPSMOM Jy4M, OTPe3KH, WHTepBaslbl;
3aruMChbIBaTh UMC/IOBbIE TIPOMEXKYTKU Ha anrebpanueckoM si3bIKe;

o MOHMMAaTb M WCII0/Ib30BaTh (DYHKI[MOHA/bHbIE TIOHATHS M SA3BIK
(TepMUHBI, CUMBOJIMYeckue 0003HaueHusi); OrpefensTh 3HaueHWe (QYHKUWU TI0
3HauyeHUIO apryMeHTa; OTpe/ie/isiTh CBOKMCTBA (QYHKLMY 10 ee rpaduKy;

o CTPOUTH rpaduku 371eMeHTapHBIX byHKIMH BU/IA

k o < ..
y=—,y=x",y=x",y=Vx,y=|x|; onuceBaTh cBoOlicTBa uMC/I0BOM (YHKLMM IO eé
X

rpacpHky;
@®  pacrno3HaBaTh (PYHKLMU M3Y4YEHHBIX BU/OB;

. IMMOKAa3bIBATb CX€MdTHUUECKHW  PdCIIOJIOKEHHE  Hd KOOp'E[I/IHaTHOI‘/JI

MJIOCKOCTH rPaMKOB

k
Gyurumii Buga: y = kx, y = kx + b, y = _,

y=x%y = Jx, y =|x| B 3aBUCMMOCTH OT 3HAUYEHUH KO2DDUIH-

€HTOB; OIINCHIBATH CBOMcTBa QYHKIHIA.

10 ki1acc

Anrebpanueckue BbIpaXKeHUs:

62



@  packiaAbiBaTh KBAJpPATHbIN TPEXU/ieH HA MHOXKUTEJIH;

@®  1peoOpa3oBbIBaTh paljMOHAbHbIE BhIPAXKEHMUS.

YpaBHeHVs ¥ HepaBeHCTBa:

@ pewlatb JIMHEWHble W KBaJpaTHble ypaBHEHUSs, ypaBHEHWS,
CBOJALIMECS] K HUM, TIPOCTelilre ApoObHOopaliMoHa bHble YpaBHeHUS;

@  peliath CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUM C ABYMs IepeMeHHbIMU
Y CUCTEeMBI [IByX YpaBHEeHHUM, B KOTOPbIX OJJHO YpaBHEHHe He SIBJISIeTCsl TMHEeHHbIM;

@  peliaTth TEKCTOBbIE 33/laul a/lreOparueCKUM CIIOCOOOM C TIOMOIIbIO
COCTaB/IeHUs ypaBHEHUsI UM CUCTeMbI IByX ypaBHEeHHWH C IByMsi TlepeMeHHbIMU;

@ [pPOBOJUTH TMPOCTeWllIMe WCC/Ie[lOBaHUs ypaBHEHWH U CUCTEM
ypaBHEHWH, B TOM UWCIe C TpUMeHeHUeM Tpaduueckux MpeAcTaBIeHUN
(ycraHaB/ivMBaTh, UMeeT /M ypaBHeHWe WM CUCTeMa ypaBHEHWM pelleHusi, eciu
VMeeT, TO CKOJIbKO, U TIp.);

@  pellarh KBaJ[paTHbIe HePABeHCTBA; M300paXkaTh pellieHNe HePaBeHCTB
Ha YUCJIOBOM MPSMOM, 3alMUChIBATh pellleHre C MOMOIIbI0 CUMBOJIOB;

@ pematb CUCTeMbl  HEPaBeHCTB,  BK/IKOYAKOIIMe  KBaJpaTHOe
HepaBeHCTBO; M300pa)kaTh pellleHre CUCTeMbl HepaBeHCTB Ha UKMC/IOBOU MPSIMOM,
3aMUChIBATh pellieHre C MOMOIIbI0 CHMBOJIOB;

@  UCo/b30BaTh HEPABEHCTBA MPH PellleHUH pa3/IMuHbIX 3a/au.

KoopavHate! u rpadvku. OyHKINU:

@® crpouth U H300pakaThb CXeMaTH4yeCKH TrpaduKd KBaJpaTUUHBIX
(yHKLWNA, ONUCIBaTh CBOMCTBA KBA/PaTUUHBIX (PYHKL[MH 10 UX TpaduKam;

@  pacrno3HaBaTh KBaZIpaTUUHYHO (DYHKIMIO TI0 hopMyJie U MO rpaduky,
TIPUBO/IUTHL TIPUMeEPbl KBa/IpaTUUHBIX (YHKIMMA W3 peasibHOM >KU3HU, (PU3MKH,
reoMeTpuH.

ApudmeTrueckas ¥ reoMeTprYecKasi IpOrpeccui:

@®  pacno3HaBaTh apuMeTUUeCKY0 U TeOMeTPUYeCKy0 NPOrpeccuu mpu
pa3HbIX criocobax 3a/jaHus;

@  BLINOJHATH BBIUKC/IEHUS C UCIOAb30BaHUEeM (OpPMy/a Nro useHa

apu(pMeTHYeCKON U reOMeTPUUeCKOW MPOrpeccuii, CYMMBbI TIEPBBIX N YJIEHOB;
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@®  u300pakaTh ujIleHbI 110C/Ie[J0BATEeTIbHOCTH TOYKaMH Ha KOOPAWHATHON
TIJIOCKOCTH;

@  pemarth 3a/laud, CBsA3aHHbIE C YMC/IOBBIMU T10C/Ie/[OBAaTETLHOCTSIMHU, B
TOM YWC/e 3a/lauyd U3 peasbHOW >KU3HM (C HCI0/Ib30BaHHWEM KasbKYJISITOPa,
1[M(POBBIX TEXHOJIOTHI).

ChnenuanbHbIe NpeMeTHbIE pe3y/ibTaThl:

@ BjaZileHMe TpaBWIaMM 3allUCM  MaTeMaTHuyecKux ¢GopMyn W
crieljMabHbIX 3HAaKOB pe/ibeHO-ToueuHo cructeMsbl JI. bpatins;

@®  BjaJeHUe TIpUeMaMu Tpeobpa3oBaHUsl MaTeMaTHYeCKUX BbIpakKeHUM
Ha Opaii/ieBCKOM MeXaHWUYeCKOH MeyaTHOW MallliHKe;

@®  BajeHHe oOcs3aTe/bHBIM CriocoOoM 00cieoBaHMS M BOCIPUSTHUS
pesbeHBIX N300paXkeHU, TeOMETPUUECKUX uepTexkel, rpadukoB QyHKIMM U [Ip.;

@ yveHUe BBINIOMHITH TeOMeTpUUeCKUe TIOCTPOEHUSI U UepTexH,
CTPOUTH TpapuKu GYHKIMKA Ha KOOPJWHATHOW TUJIOCKOCTM C TIOMOIIbIO

CIIeqya/IbHbIX UEPTEXHBIX UTHCTPYMEHTOB.
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TemaTHuecKoe IJIAHUPOBAHHUE 10 YUeOHOMY Kypcy «Ajredopa»

7 KJj1acc

(3 uaca B Hepies110, Bcero 102 uaca)

Ha3sBaHue
pa3pena
(TeMbl) OcHOBHOEe coanep>XaHue OCHOBHblIe BUAbl AeATesIbLHOCTU oby4alowuxcs
(ymcno
YyacoB)
BBogHble NcTopna BO3HMKHOBEHMA anrebpbl, NpegMeT n3yyYyeHus @ rnony4aTb 3HaHUsA 06 UCTOpPUM BO3HUMKHOBEHUS
YPOKM " anrebpsbl. Myxamep beH Mycaanb-Xope3mu. anrebpbl u npeameTte wusydeHus anrebpbl, 0
YPOKU MoBTOpeHMe No TeMaM Kypca MaTeMaTUKN 5-6 K1aCcCoB: OnogaHTe, 0 Myxameae 6eH Myca anb-Xopesmu;
MOBTOPEHMSA. OENCTBMA C  pauUOHasIbHbIMW  YUCSAaMW, MPU3HAKK
Yucna n 0ennmMmocTu, nponopumnu, NPOLEHTbI. PeweHue ® CnCTeMaTU3NpoBaTL M oborawlaTe 3HaHuA 00
BblYMCNEHNS. OCHOBHbIX 3aja4y Ha Apobu, NpPoueHTbl U3 peasibHOM OBbIKHOBEHHBIX 11 IECATUNHBIX APOGSX;
PaunoHanbH npPakTukKK. PeanbHble 3aBucuMocTun. [llpaMasa wn @ CpaBHMBaTb " yrnopsao4nsaThb npobu,
ble 4Yucna. (8 06paTHas| nponopumnoHabHOCTMW. npeoﬁpa303b|Ba;| npu HeobxoaMmMoCcTu
4.) DEeCATUYHbIE apobu B 06bIKHOBEHHbIE,

0OblKHOBEHHbIEe B AECATUYHbIE, B 4YAaCTHOCTU B
6eCKOHEYHYI0 OeCATUYHYI0 Apobb;

@® NpuMeHATb pa3Hoobpa3Hbie cnocobbl U NPUEMBI
BbIYUC/IEHNA 3HAYeHUN [ApPOoOHbIX BbIpaXKeHUN,
cogepXxawmx O6blIKHOBEHHbIe W OeCATUYHbIE
apobu: 3aMeHATb npu HeobXxoaMMoCTK
DEeCATUYHYIO aopobb 06bIKHOBEHHOWN n
06bIKHOBEHHYO AeCATUYHON, nPMBOANTb
Bblpa>keHne K dopme, Hambonee ypobHowm ang
BbIYUCJIEHNN, npeobpa3oBbiBaTb npobHble
Bblpa)XEHNA Ha  YMHOXEHWe Wn  JeneHuve
ODecaTuUYHbIX gpoben K OencTBmaAM C LeNbiMu
yucnamu;




@ OMNepupoBaTb NMOHATUEM «HUCJIOBOE Bblpa>kKeHUe»:

aHaNM3npoBaTb Bblpa>keHus, pacno3HaBaTb
YUCNOBbIE BbIPAXXEHUSA; HaXoOAUTb 3HAYEHUS
YUCNOBbLIX BbIPaXXeHUn C Y4ETOM nopsagka
ODEeNncTBun;

pewaTb 3adayYn Ha  4acTu, MPOLEHTHI,
nponopumu, Ha HaxoXxaeHne apobu (npoueHTa)
OT BEJINYMHbI N BEJNYMHbI Mo €é apobu
(npoueHTy), Apobm (NpoueHTa), KOTOpbIN
COCTaB/ISieT OfHa BEIMYMHA OT APYroMn;

npmnBoOonTb, pa36|/|paTb, OLEHNMBATb pPa3JinyHble
peleHnsa, 3anncun peLueHvu7| TEKCTOBbIX 3a4aY4;

pacrno3HaBaTb W 06BACHATb, oOMNupascb Ha
onpepeneHns, MNpsSMO MNpPOMOPUWOHaNbHbIE U
obpaTHO nNpoNoOpuUMOHasbHble  3aBUCUMMOCTU
MeXay BenndynHaMu; MpuBOANTb MPUMEPbLI 3TUX
3aBUCMMOCTEN U3 peasibHOro Mupa, n3 Apyrux
y4ebHbIX NpeaMeToB;

pelaTb NPaKTUKOOPUEHTUPOBAHHbIE 3a4a4M Ha
apobu, npoueHTbl, npsamMyt ©n obpaTHyto
MPOMopLUMOHaNIbHOCTU, MPOMNOPLUN.

Anrebpanyec
Kne
Bblpa>keHus.
ToxnpecTsa.
(9 4.)

BykBeHHble Bblpa>keHus nnu Bblpa>keHus C
nepeMeHHbIMU. [JOonyCTUMble 3Ha4YeHUs MNepeMeHHbIX.
®opmynbl. [peobpa3oBaHne 6GyKBEHHbIX Bblpa>keHWU,
packpbiTne  ckobok 1 npuBedeHMe  NOJOOHbIX
cnaraemsbix.

oBflageTb anrebpavyeckon TepMUHOSOTMEN U
CUMBOJIMKOW, MNpUMEeHATbL e€eé B rpouecce
0CBOeHNA y4yebHoro matepunana;

HaxXOAUTb 3Ha4YeHUA OYKBEHHbIX Bblpa>KeHUMN
npu 3aflaHHbIX 3HaYeHnsX ByKB;

BbIMOJIHATbL BblHMNC/1EHNA MO (bOpMyJ'IaM;

dopmynmpoBaThb CBOWCTBA CJI0XKEHUS n
YMHOXXEHUS qyucen (NnepemecTuTensHoe,
coyeTaTesibHOe, pacnpenenvTesibHoe, CBOWCTBA,
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CBSI3@aHHbIE C HYNEM N egNHNLEN), 3anMnCbiBaTb NX
B Buae opmyn;

NPUMeHATb  opMynbl  Oaa  paunoHanusaumun
BbIYUNCJIEHUN;

COCTaBNATb POPMYJly HETHOIr0 YMUcna u opmyny
HEeYeTHOro YMcna, YNCa, KPATHOro AaHHOMY;

06BbACHATL NOHATUE TOXKAECTBA;

BbIMNO/IHATL TOXAECTBEHHble npeobpa3oBaHus
LUesiblX BblPaXKeHUI C nepeMeHHbIMU Ha OCHOBE
CBOWCTB CJIOXKEHUA U YMHOXEHUA: NPUBOAUTL
nofobHble CslaraemMble, packpbiBaTb CKOOKM,
nepen KOTOPbIMU 3HAK <«MJIOC», 3HAK «MUHYC»,
MHOXXUTENb;

NMPUMEHATb TOXAECTBEHHble npeobpa3oBaHUs
AN YNPOLLEHNS BblPa>XEHUI C NepeMeHHbIMU;

NPOBOANTbL [0KA3aTENbCTBO TOXAECTB Pa3HbIMU
cnocobamu.

YpaBHeHUA.
(8 4.)

YpaBHeEHME N ero KopHU. JInHenHoe ypaBHEHNE C OOHOWN
nepemMeHHoW. PeweHne 3a4ay C NOMOLLbIO YpaBHEHWA.

onepupoBaTb MOHATUSAMMU: YMC/IOBOE PaBEHCTBO,
ypaBHeHne C OOHOW MNepeMeHHOW, KOpeHb
ypaBHeHUs, paBHOCUJIbHOE YpaBHEHME;

NpoBepsTb, SBJAETCSA JIN KOHKPETHOE 4UCIOo
KOPHEM YypaBHEHUS; OOBACHATb, YTO 3HAYUT
pewnTb YpaBHEHNE;

dopmynmpoBaTb U NPMMEeHsTb  CBOWNCTBA
ypaBHeEHUS;

0OBbACHATbL, KakKoe YypaBHEHMe  Ha3blBaeTcs
JINHENHbIM; Pacrno3HaBaTh JIMHENHOE YpaBHEHUeE;
onpenenaTb  KOJIMYECTBO  KOPHEW,  crnocob
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peLleHuns;

@ pewaTb ypaBHEHUA BUAA ax=b npun pasnmyHbIx
3Ha4YeHMAX a u b, a Takxe HeC/NoXHble
JINHENHbIE YypaBHEHUS C OAHON NepeMeHHOW,
cBogfaWmMecs K HMM, NpUMEHSas  npasuia
nepexoga OT  WUCXOAHOIMO  YpaBHEHUA K
paBHOCUJIbHOMY eMy HBosiee NPoCTOro BUAa;

@ COCTaBNATb U pewaTb ypaBHEHME MO YC/O0BUIO
3afla4M, UHTEprnpeTupoBaTb B COOTBETCTBMU C
KOHTEKCTOM 3a4ayu NoJslyYeHHbIN pe3ynbTaT.

DOyHKUNWN.
(14 4.)

KoopanHaTa TO4YKM Ha npsAMon. PaccTosiHue Mexay
ABYMS TOYKaMu KOOpANHATHOWN npsAMon.
NpaMoyrosibHasa cucTemMa KOOpPAMHAT Ha MJIOCKOCTMU.
NMoHATUE (PYHKUUA. BblHUCTIEHNE 3HAYEHUN (PYHKLUUA NOo
dopmyne. Npapuk pyHKUNK. JINHEeNHasas PYyHKUUSA N eé
rpapuk. [lpAMasa  NpPoOMoOpUMOHAaNIbHOCTbL.  YTeHune
rpamnkoB peasbHbIX 3aBUCUMOCTen. paduk pyHKLMN

y=lx|.

@ n306paxaTb Ha KOOPAWHATHOW MPAMON TOYKMW,
COOTBETCTBYOLWME 3a4aHHbIM KOOPANHATAM;

@ onepupoBaThb MOHATUAMMWU: KOoOpAMnHaTHaA
MAIOCKOCTb, NpPAMOYroJibHad CcncrtremMa KoopamHarT,
KOOpAWMHATbl TOYKW, abcuuncca, opOonHaTa,

@® OTMeYaTb B KOOPAMHATHOW MJOCKOCTU TOYKMU MO
3aflaHHbIM  KoOpAuHaTaM; CTPOUTb rpaduKkmn
HEeCJI0XKHbIX 3aBuUCMMocCTen, 3a0aHHbIX
dopmMmynamu;

@ onepupoBaTb MOHATUAMU: QYHKUMUA, TpadpuK
PYyHKUUK; TrpadPukK 3aBUCMMOCTU, aprymMeHT
dyHKLNN, 3Ha4vyeHue dyHKUMHN, obnactb
onpepeneHuns dpyHKUMY; oBNlafeBaTb
PYHKLNOHAIbHON TEPMUHOJIOTNEN;

@® paccMaTpumBaTb CMNocobbl 3adaHns  QYHKLNK

(bopmyna, Tabnuua, rpaduk); NPUMEHSATH,
n3yyaTb npeummyllecTBa, WHTEPNpPeTUpoBaTb
rpacdmyeckmn  cnocob  npencTaBseHUa wn
aHanm3a pa3Hoobpa3Hom XN3HEHHOW
MHopmMayunu;
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@ paboTaTb C rpaduyeckumMm Kn30bparkeHnaMu,

Tabnmuamu, ocBavBaTb aJIfOPUTM BOCMNPUATUSA
rpadunyeckmnx o6 bLEKTOB;

COCTaBNATb Tabnunubl 3HAYEHNIN PYHKLNN;

MCNoNb30BaThb HOBblE TEPMUHbI B
MaTeMaTU4YeCKON pedn Un  PYHKUMOHAJIbHYIO
CUMBOJINKY OJ151 3aNnCK (haKTOB;

BbIYMCNATL MO (opMyJsie 3HayYeHne YHKUUM Mo
3alaHHOMY apryMeHTYy M 3Ha4YyeHne apryMmeHTa no
3alaHHOMY 3Ha4YeHUo PYHKLNN;

HaxoAUTb 3Ha4vYeHue QYHKUUM MO WN3BECTHOMY
3Ha4YeHNIO aprymeHTa wu pewaTb o06paTHYylO
3a4a4y no rpaduky pyHKUUK;

CTPOUTb rpadPuUKn PYHKLUA NO TOYKAM;

NMPUMEHATb NoJsly4YeHHble 3HaHUA ans
MHTepnpeTaunm rpaguyeckoro mn3obpaxkeHus
peasibHbIX 3aBUCUMOCTEN;

ornepupoBaTb MOHATUEM JINHENHasa QYHKLMS,
rpauk nMHenHon pyHKUMKM (Npamas);

pacrno3HaBaTb JIMHENHYIO PyHKUMIO ¥ = kx + b,
onucbiBaTb €é CBOWCTBa B 3aBUCUMOCTU OT
3Ha4YeHun Ko puumeHTos k n b;

@ ornepupoBaTb MOHATUEM Yr/I0BON KOIPPUUMNEHT

npsaMon (rpacdmka NMHENHON PYHKLNN);

CTpOUTb rpadpuku JINHENHON dyHKUMMN,
dyHKLMN Y = |x

’

@ NpMBOANTb NPUMEPLI JINHEWNHBbIX 3aBUCUMOCTEN B
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PeasibHbIX NnpoLueccax n aBiaeHunAx.

@ paccMaTpuBaTb YaCTHble cay4Yanm JIMHENHON
PYHKUUN U NX TPadUKK;

@ vccnenoBaTb CBOMCTBA (PyHKUMKM No copmyne u
no rpaduky;

@ CTPOUTb TrpPaPUKN JINHENHbIX QYHKUMN Buoa
y=kx+b, y=b, y=kx;

@ pacro3HaBaTb MPAMYIO NPOMNOPLMOHANILHOCTbL MO
dopmyne n rpauky;

@ NprBOAUTbL NpPUMeEpPbl JIMHENHbIX 3aBUCUMOCTEN B
peasibHbIX MpoLeccax n ABNEHUSX;

@ vnccnefoBaTb Kak BAMAeT KodIppuumeHT K Ha
pacnosioxeHue rpaduka B  KOOpPAWHATHOW
MJOCKOCTU W Ha B3aMMHOE T0JIOXKEeHue [AOByX
rpaunKos;

@ HaxoAUTb TOYKY rMnepecevyeHus LOBYX rpaduKoB
JINHENHbIX hyHKLMN rpadu4eckmn "
aHaNUTNYeCKN.

CTteneHb C
HaTypasbHbl
M
nokasartene
M n eé
CBOWCTBaA.
(13 4.)

OnpepeneHne CTeneHn C HaTypajibHbIM MOKa3aTesieM.
YMHOXEHNEe 1 [efieHne CcTerneHen. BO3BeAeHMe B
cTerneHb npovsBeneHuss n cterneHn. OLHOYNIEH U €ro
CTaHAAPTHbIN BMA,. YMHO)XXeHne OLHO4YJIEHOB.
BO3BeAEHMe OAHOYNeHa B CTeneHb. (PYHKUMU y=X?,
y=x3 1 nx rpacuku.

@ NpUBOANTbL YUC/IOBble U OYKBEHHblE MPUMEPDI
CTeneHNn C  HaTypasibHbIM  [OKasaTeneM,
0O6BbACHAA 3HAYeHUS OCHOBAHUS CTEMNeHu WU
nokasaTesa CTeneHW, HaxoAUTb 3HA4YeHus
cTeneHen Buaa a&(a— nwoboe paunoHanbHoe
4YnCno, N— HaTypasibHOe YNCIO0);

@ BbLIYNCNATbL 3HAYEHMe Bblpa)keHU Buaa a", rae n
- HaTypanbHOE YMC/I0 NpU NobbIX a;

@ HaxoOouTb 3Ha4YeHud Bblpa)KeHI/IVI, copepxallnx
cTteneHb C HaTypaJibHbIM MNMOKa3aTeJsieM, T0
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nopsiaKy OEencTBUn;

® opMynmpoBaTb, 3anuCbiBaTb B CUMBOJINYECKON
dopMe ©n o0OOCHOBbIBAaTb CBOMWCTBA CTEMeHU
(yMHOXEHMe n geneHne cteneHen, BO3BeaeHne B
CTeneHb Npon3BeneHns U cTeneHun);

@ NpUMeHsTbL CBOWCTBa cTeneHun ans
npeobpa3oBaHUSA BbIpa>XeHUNN 1 BbIYUCEHWUIA, ANS
BBELEHNSA MOHATUA HYIEBON CTENEeHN YNCNa;

@ OoNnepupoBaTb MOHATUEM «OOHOYJIEH>;

@ pacro3HaBaTb O[HOYNEH n OLHOYJIEH
CTaHOapTHOro BWAA, NPUBOAUTL OOHOYNEH K
CTaHOgapTHOMY BUAY;

@ BbLIMOJIHATDL YMHOXeHne OOHO4Y/1EHOB n
Bo3BeageHmne ogHo4J1eHa B CTElNEHb;

@® NPUMEHATb paHee MOJIyYeHHble 3HaHUA O
CBOMCTBAX CTENneHwu.

MHoOro4yneHsl
. (39 4.)

MHOro4neH 1 ero cTaHfapTHbIn BuA. CnoxeHue w
BblYMTaHME MHOIOYJIEHOB. YMHOXEHMEe OOHO4YJIeHa Ha
MHOr04J1eH. BblHECEeHMEe 0bLero MHOXNTENS 3a CKObKU.
YMHOXeHne MHOorovjsleHa Ha MHoro4neH. Pa3noxeHue
MHOrO4Y/1€Ha Ha MHOXWUTenu cnocobom rpynnMPOBKN.
BO3BeOeHMEe B KBagpaT 1 B Kyb CyMMbl 1 pa3HOCTU ABYX
Bblpa>KeHUN. Pa3fno)XeHne Ha MHOXUTEeNU C NMOMOLLbIO
dopMyn KBagpaTa CyYMMbl W KBagpaTa pPasHOCTW.
YMHOXEHMEe Pa3HOCTU ABYX BbIPaXXEHUM Ha WX CYMMYy.
PasnoxeHne pa3HOCTU KBaApaTOB Ha MHOXWUTENW.
Pa3noXeHne Ha MHOXUTENN CYyMMbl N Pa3HOCTU KyboB.
Mpeobpa3oBaHMe LENOro BbIPAaXXEHUA B MHOMOYJIEH.
MpuMeHeHne pasInyHbIX CNOCoboB ANA Pa3/I0XKEHNSA Ha
MHOXUTENN.

@ pacrnosHaBaTb MHOr0Y1eH i MHOI0YJ1eH
CTaHOapTHOro BUAa;

@ NpMBOONTb MHOMOYJIEH K CTaHAAPTHOMY BUAY,;
@ onpenensdaTb CTeNeHb MHOIMr04JieHa,;

@ BbLINMONHATDL I'Ip606pa3OBaHVIF| uenoro
Bblpa>XeHnA B MHOro4JieH npmneegeHmneMm
noaobHbIX CnaraemMslix, PaCKpbITNEM CKObBOK,;

@ BbLINOJIHATL  YMHOXXEHWe  OfHOo4YJIeHa Ha
MHOrOYN1€H W MHOro4YJeHa Ha MHOMOYJIEH,
NPUMeHsTb (OopMyNbl KBagpaTa CyMMbl W
KBaZpaTa pasHoCTy;
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@ V/CMoNb30BaTh TEPMUH «thopMy bl
COKPALLEHHOIr0 YMHOXEHUNSI»;

@ OCYLLUECTB/NATb pPa3/lIOKEHNEe MHOro4YeHOB Ha
MHOXXUTENN TMyTEM BblHECEHUA 3a CKOOKM
obuwiero MHoOXUTens, npuMeHeHus ¢GopMyJibl
Pa3HOCTU KBaApaToB, (OPMYN COKPALLEHHOrO
YMHO)XXeHMs1, cnocoba rpynnmpoBKu;

@ NpyMeHsTb npeobpa3oBaHMe MHOIMOY4JIEHOB AN
peweHns pas3fiInyHbIX 3aday M3 MaTeMaTUKW,
CMeXXHbIX MpegMeTOoB, N3 peasibHOM NPaKTUKK;

@ 3HAKOMUTbLCS C ncTopuen pa3BuUTUSA
MaTEMATUKN.

MoBTOpeHne
7]
o6obuieHne.
(114.)

nOBTOpeHVIe OCHOBHbIX MOHATUA U MEeTOo0B KypcCa 7

KJjlacca, obobLieHne 3HaHUN.

® BbibupaTb, NPUMEHATb OLEHMBATb Crocobsbl
CpaBHEHMNSA yucen, Bbl4UC/IEHWNA,
npeobpasoBaHuin Bblpa>keHun, peLlleHuns
ypaBHEHUHN;

@ OCYyLLeCTBASATb CAMOKOHTPOJIb  BbIMOJIHAEMbIX
OencTenm n CaMornpoBepKy pe3ysbTaTa
Bbl4MCNEHNI, Npeobpa3oBaHUin, MOCTPOEHUI;

@ pewaTb 3aa4din n3 peaan0|7| XN3HN,
NMPMMEHATb MaTeMaTn4eckume 3HaHUA ansd
peweHnd 3aaa4 U3 gpyrmnx npeamMeTos,;

@® pewaTb TEeKCTOoBble 3ajaydn, CpaBHMBaATb,
BblbMpaTb cnocobbl peleHnsa 3aaadn.

8 kacc

(2 yaca B Hepies110, Bcero 68 uacon)

HasBaHue
pa3spena

OcHOBHOE coaep>XXaHue

OCHOBHbIE@ BUAblI OEeATENIbLHOCTHU 06yqa|ou.|,uxc;|
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(Tembl)

Kypca
(uyucno
YyacoB)
MoBTOpeHue CTeneHb C HaTypasibHbIM MOKa3aTeNeM N eé CBOWCTBA; @ aKTYann3npoBaTb MMEKLWNECH 3HAHNS N YMEHUS;
Kypca npeobpasoBaHne LLenbiX Bblpa>keHun. peweHne
anrebpsol 7 | NVWHENHbIX ypaBHEeHWN. PeweHne 3agady npu MOMOLUKU ® BbLINOHATH TPEHNPOBOHHbIE 3afanns,

knacca. (5 4.)

JINHENHbIX YPaBHEHUNA.

KOPPEKTUPOBAaTb CBOW 3HAHUS N YMEHUS;

oTBeé4YaTb Ha WUTOroBble BOMPOCHI
CBON OOCTUXEeHUA.

n oueHmBaTb

YpaBHeHUA u
HepaBeHCTBa.
Cncremb
JINHENHbIX
ypaBHEHUMN.
(15 y4.)

JInHenHoe ypaBHeHMe C OBYMSA MNEPEMEHHbIMU U €ero
rpaduk.

MoHATME CuUCTeMbl JINHENHbIX YpPaBHEHWUNW C [ABYMSA
nepemMeHHbIMn. PelleHne CUCTeEM JINHENHbIX YPaBHEHUN
cnocobom NoACTaHOBKM, cnocobom CI0XKeHUs
Fpadnyeckun MeTon peleHUs CUCTeM JIMHENHbIX
ypaBHeHU C ABYMSA nepeMeHHbiMU. PeweHune 3apay C
MOMOLLLbIO CUCTEM JINHENHbIX YPaBHEHUN.

noabupaTb NpUMEpPbl Nap 4Yucesn, SBASIOLLNXCS
peweHnemM JIMHENHOro YpaBHEHUS C OByMS
nepemMeHHbIMU;

HaxoOuUTb Lenble peleHnsa NnyTém nepebopa;

Bblpa)kaTb M3 JINHEWHOr0 YpPaBHEHUS C OBYMS
nepeMeHHbIMN 0HY NepeMeHHYto Yepes ApYyryio;

CTPOUTb B KOOPAWHATHOW MJIOCKOCTU rpaduk
JINHEMHOTO YPABHEHUA C OBYMS MEpPeMeHHbIMU;
nonb3ysacb rpadmMkoM, MNPUBOAUTL MpPUMEpHI
peleHns ypaBHEHUS;

pasnnyaTb MapajfiefibHble U Mnepecekatowmnecs
npsMble MO UX YPaBHEHUAM;

mccnenoBaTb BOMPOC O KoOJIMYeCTBE peUJean7|
CNCcTemMbl OByX JINHENHbIX ypaBHeHVII7I Ha OCHOBE€

PYyHKUMNOHaNIbHO-rpauvyecknx npencrassieHnn
ypaBHEHMUS;
NCnosib30BaTb rpacunyeckuin MeTo[ ans

peweHnsa CUCTEM JIMHENHbIX YPaBHEHUN C OBYMS
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rnepemMeHHbIMU (OrpaHNYeHHOo);

pewaTb CUCTEMbI ABYX JIMHENHbIX YPaBHEHUN C
OByMS nepeMeHHbIMK NnoACTaHOBKOM n
CNOXXeHneM;

COCTaB/IATb U pelaTb ypaBHEHUE UM CUCTEMY
ypaBHeHUn rno yCJI0BMIO 3ajaun,
NHTeprnpeTupoBaTb B COOTBETCTBUM C
KOHTEKCTOM 3aJa4yu NoJly4eHHbIN pe3ybTaT.

Anrebpanyec
Kne
Bblpa>keHus.
Anrebpanyec

Kas Apobb.

(22 4.)

PaunoHanbHble BblpakeHusa. Anrebpanyveckas [podb.

HonycTumble 3Ha4yeHUs MepeMeHHbIX B  ApobHo-
paLVOHaNbHbIX  BblpaXkeHnax. OCHOBHOE CBOWCTBO
aopobwu, COKpalleHmne anrebpanyecknx npoben,
npueeneHne anrebpanyvecknx ppoben Kk obwemy

3HaMmeHaTeno. CnoxeHme wn BblMUTaHue papoben ¢
OOMHAKOBbIMU 3HAMEHATENIAMU; C/IOXKEHME U BblYUTaHNE
apobenn C  pa3HbiMWM  3HaMeHaTens MU, YMHOXEHUNe
npoben; Bo3BepeHue paOpobm B CTeneHb; AeneHue
Apoben. Mpeobpa3zoBaHne pauMOHASIbHbIX Bblpa>KEHUMN.
MoACcTaHOBKa Bblpa>XeHNN BMECTO NepeMEeHHbIX.

dyHKUMa y = k/x (obpaTHas NnponopuUnOHaNbHOCTL) N ee
rpaduk (rmnepbona).

3anncbiBaTb anre6pav|quK|/|e Bblpa>XeHus,

HaxoouTb o6nacTb OONyCTUMbIX 3HaYeHUN
PauUnNOHaJIbHOIO BblpaXXeHU4,
BbIMOJIHATb Yyuciosble noaocTaHOBKHN n

BbIYNCNIATL 3HayeHMe p[pobu, B TOM 4ucne c
MOMOLLIbIO KaNbKyNAToOpa;

opMynnpoBaTb OCHOBHOE€ CBOMCTBO
anrebpanyeckon Opobn n NpuUMeHATb ero ans
npeobpa3oBaHus apoben: COKpalwaTb

pauuoHanbHble AOpobu, npuBoaMTbL ApPobb K
3a4aHHOMY 3HaMeHaTelo;

BbIMOJIHATDb nencTeus C aJ'IFE6paVI‘-IeCKVIMI/I

apobsamu;

BbIMNOJIHATbL CJIOXKEHWUE, BblYUTAHUE, YMHOXEHME,
nenexHue n BO3BeAEeHne B CTeneHb
paunoHanbHbiX Apoben npu npeobpazoBaHUK
pPauMOHasNbHbIX Bblpa>Xe€HUN C y4eTOM NopsaKa
ODEeNCTBUN;

JI0Ka3blBaTb TOXOEeCTBa,
paunoHanbHble Apobu;

coaepxxaliue

NPUMEHsTb Npeobpa3oBaHWs BbIpa>XeHU Osis
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pelleHns 3amay;

Bblpa)aTb rnepemMeHHble n3 dhopmyn
(bm3nyecknx, reoMeTpuyeckmnx, OnucCbIBaOLLNX
ObITOBbIE CUTYyaLMN);

pacrno3HaTb PYHKLUIO Y=K/X N eé rpaduk;

CTpOUTb  rpamKk  QYHKUUM MO  TOYKaM,
OMUcCbIBaTb CBOMNCTBaA (PYHKUUWU (OrpaHUYEHHO);
aHaNM3MpoBaTb W MOKa3biBaTb CXeMaTUYECKN
MOJIOXKEHMe Ha KOOpPAMHATHOM  MJIOCKOCTU
rpadyka B  3aBUCMMOCTM  OT  3Ha4veHus
Ko3(hpuumeHTa.

Yncna n
BblYMCNEHUS.
KBagpaTHble
KOpHU. (19 4.)

PaunoHanbHble N MppaunoHasibHble YNCSA; MHOXECTBO
pauMOHasbHbIX 4YKCes, CpaBHEHME pauMNOHaNIbHbIX
yuces, OEeUCTBUA C  pauuoHasIbHbIMK  YUCIIaMW.
MpencrtaBnieHne paunMoHasbHOrO0 4YuUciaa OeCATUYHOWN
Apobblo. Pacno3HaBaHMEe UMppaUWOHaNbHbIX YuKcen.
NppaumoHanbHOCTb 4yucna V2. HdecaTn4Hble
npubnmxeHna wuppaumoHanbHbIX 4Yucen. CpaBHeHMe
nppaumoHanbHbIX 4Yucen. KoHeyHble n 6eckoHeyHble
necsaTuyHole ppobu. MHOXeCTBO [OeNCTBUTESIbHbIX
yucen; JAeNcTBUTEsIbHble 4YUCNa Kak 6eckoHeyvHble
DecaATUYHbIe apobun. B3aWMHO OQHO3Ha4yHoe
COOTBETCTBME MeXAY MHOXECTBOM JAeNCTBUTESIbHbIX
yucesn M MHOXECTBOM TOYEeK KOOPAWHATHOMW MPAMOMN.
CpaBHeHMe OeNCTBUTENbHbIX Yucen, apupmeTnyeckmne
ODENCTBNA C LEeNCTBUTENIbHLIMU YNCTTaMN.

KBagpaTHble KOpHW; apudMeTU4eCKUn KBaLpaTHbIN

Pa3BmMBaTb npencrtaBjieHns O Yucnax: oT
MHOXXeCTBa HaTypaJibHbIX Ynces1 40 MHO>XXECTBa
OEeNCTBUTENbHbIX Yucen;

03HAKOMUTbLCH C BO3MOXXHOCTbIO
npencTaB/ieHNa OEWCTBUTENIbHOrO 4Yucia Kak
6eckoHeYHON pecsaTu4HoM apobun, NpPUMeHATb
DecATUYHble MPUBINKEHNSA paUNOHANIbHbIX W
NppaLNOHasbHbIX Ynucesn;

n3obpakaTb OeNCTBUTESIbHbIE 4YUC/Ia TOYKaMu
KOOPAWNHATHOW NMPAMOW;

3anncbiBaTb, CpaBHMBaTb W YynopAagoo4dmMBaTb
DencTBUTENbHbIE YNCNA;

BbIMNOJIHATbL, COYeTasd YCTHble N MNUCbMEHHbIE
MPUEMbI, apngpmMmeTnyeckmne nencTeus C

KOpeHb. YpaBHeHMe BuAa x?> = a. HaxoXAeHue PaLMOHabHLIMU qucnamun, - NPeAcTasisiTh
NPUBMXKEHHBIX  3HAYeHWN  KBAAPaTHOrO  KOPHS. PaLMOHAIbHbIE YNCNIA NECATUHHON APOOLIO;

KBappaTHbI KOpeHb U3 MpousBeAeHns u  Apobu; nonyy4nTb  MNpeacTaBflieHME O  3HAYMMOCTWU
KBa,ﬂ,paTHbll;l KOp€eHb n3 crTeneHu, BbilHECeHune ,D,e|7|CTB|/|Te1'|be|X yucen B npaKqueCKoM
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MHOXWUTENSA  W3-MOoJ  3HAaKa  KOPHHA;  BHeceHue
MHOXWUTENsA Nof 3HaK KopHA. [lpeobpasoBaHue
BbIPAXXEHWUI, COAEPXKaLUNX KBaZAPaTHbIE KOPHMU.
OYHKLUUA Y=+ x ¥FVx 1 ee rpaduk.

MpocTenwune nppaymoHasbHble

Vlxl=a,/f(x)=Vg(x).

ypaBHEHUS

0eAaATeNIbHOCTN Yesl0BEKa,

® dopmynmpoBaTb onpenesieHMe KBaApPaTHOro
KOPHS n3 4yucna, apugmeTrnyeckoro
KBaOpaTHOrO KOPHS;

® TNpUMEHSNATb ornepauuio N3BreYyeHnn

KBagpaTHOrO KOPHSA W3 YuCaa, UCNOJb3ys Mpwu
HeobXoAMMOCTU KaflbKynaTop;

@ OLeHMBaTb  KBagpaTHble  KOPHW  LenbiMu
YMCNaMM U 0eCATUYHBLIMU APo6AMY;

@ pacrnosHaBaTb (YHKUMIO y=+yx U rpaduk
dhyHKLNK;

@ CTPOUTb  rpaduvk  GYHKUMM MO TOYKaM,
OMMCbIBaTb CBOWCTBA (PYHKLUW, MOKa3blBaThb
cxemMaTM4eckn  MosoXKeHue  rpadvka  Ha

KOOpPAMHATHOW NIOCKOCTH;

@ CpaBHMBATb M yNnopsaao4YMBaTb paLlMOHasbHbIE U
MppaunoHanbHble  YuCia,  3anucaHHble  C
NMOMOLLIbIO KBaAPaTHbIX KOPHEN;

@ VcCcnepoBaTb YypaBHeHME XxX° = a, HaxoAuTb
TOYHbIE U NPUBNMKEHHbIE KOPHK Npn a > 0;

@ uvccnenoBaTb CBOWCTBA KBagpaTHbIX KOPHEWN,
npoBoas 4yncnosble 3KCMEPUMEHTI C
NCNOSIb30BaHNEM KaNbKynaTopa (KoMnbloTepa);

@® /0Ka3biBaTb CBOWNCTBA
KBaApaTHbIX KOPHeN;

apudmeTnyecknx

@® MPpUMEHATb nx ans
Bblpa>keHun;

npeobpa3oBaHus

@ BbLIHOCUTb MHOXWUTEJIb WN3-NMO0J4 3HaKa KOpPHH4,
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BHOCUTb MHOXNTEJIb NMOA4 3HAaK KOPHHA;

BbIMOJIHATb npeobpa3soBaHuns Bblpa>kKeHUA,
coAep Xallunx KBaapaTHbIE KOPHU;

n3y4vaTb cnocobbl ocsoboxaeHus oT
MppaLMOHanbHOCTN B 3HaMeHaTene apobu;

Bblpa)kaTb MNepeMeHHbIe N3 reoMeTpUu4eckux u
dpur3nydecknx popmyn;

BbIYNCNATb 3HAYEHUS Bblpa)KeHUN, coaepKaLlmx
KBaApaTHble KOPHMU, NCMONb3ys npw
HeobXxoOnMoCTKn Tabnuyy KBagpaToB
HaTypaJibHbIX YNCEN, KallbKyNATOP;

NCMoJib30BaTb B Xoge peweHua  3agad
3/IeMeHTapHble npencTaBfeHns, CBA3aHHbIE C
NPUBAVKEHHBIMY 3HAYEHUAMWU BEINYUH;

3HAaKOMUTbCS C ncTopuen pa3BMTUSA
MaTEMATUKN.

MoBTOpeHne
"
o6obuieHne.
(7 4.)

nOBTOpeHI/Ie OCHOBHbIX MOHATUN N MEeTO0B KypcoB 7w

8 knaccos, obobLeHre 3HaHUN.

Bbl6|/|paTb, nPpUMeHATb, OLUEHWNBATb crnocobbl

CpaBHeHuA yucen, BbIHMCNIEHUN,
npeobpasoBaHnm Bblpa>keHun, pelieHuns
YPaBHEHWUN;

OCyLWeCcTB/ATb CaMOKOHTPOJIb  BbINOJIHAEMbIX
nencTenmn n caMonpoBepKy pe3synbTaTa
BblYMCNEHNI, Npeobpa3oBaHUin, MOCTPOEHUI;

pewaTb 3aauyin n3 peaanoM XXN3HWN,
NMPMMEHATb MaTeMaTn4eckmne 3HaHuA ans
peweHnd 3aaa4 U3 gpyrmnx npeamMeTos,;

pelwaTb TEeKCTOBble 3ajayn, CpaBHMBATD,
BbIbMpaTb cnocobbl peleHns 3agaydn.
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9 KJ1acc

(2 yaca B Hepes10, Bcero 68 uacon)

Ha3sBaHue
paspena
(Temb1) OCHOBHbIE BUAbI AeATEeSIbHOCTHU
OcHOBHOEe copep>XaHue
Kypca obyyarowuxca
(umcno
Yyacos)
MoBTopeHue. MpeobpasoBaHue paLMOHasIbHbIX BbIpaXKeHWI. @ aKTYya/M3UpPoBaTb UMELMECH 3HAHNA U YMEHWS;
(44.) MNpeobpa3oBaHune Bblpa>keHun, cogep xawmx
KBaJpaTHbIE KOPHW. PelleHne cuUCTEM JIMHENHbIX ® BLINOHATE TPEHNPOBOHHbIE .3auava,
yPaBHEHWIA. KOPPEKTUPOBAThL CBOW 3HAHUA N YMEHUS;
@ OTBevyaTb Ha WTOroBble BOMPOCHI W OLEHMBATH
CBOV JOCTUXEHMS.
YpaBHeHUs u OnpeneneHne KBaApPaTHOrO YPaBHEHWS, HenoJiHble | @ pPacrno3HaBaTb KBAaApPaTHbIE YPABHEHUS;
HepaBeHCTBa KBaApaTHbIE ypPaBHEHUS. KonnyecTso KOpHew .
: KBa[paTHOrO YpaBHEHWs B 3aBUCMMOCTU OT €ro ® 3anuceiBaTh  (POPMYNy  KOPHEN  KBAAPaTHOro
KBaapaTHble OUCKPUMMHAHTaA. PelleHne KBaApaTHbIX YPaBHEHW Mo ypaBHEHUA,
ypaBHeHus. topmynie.  PelleHne  ypaBHEHWW, CBOASAWNXCA K | @ pewaTb KBaApaTHLIE YPaBHEHUSA — MOJIHbLIE W
(22 4.) KBaApaTHbIM. PelleHne 3aga4y C NMOMOLLbIO KBaApaTHbIX HEemnoJsHbIE;
ypaBHeHunn. Teopema Bwueta. TMNopbop kopHem c 5
ncnonb3oBaHMeM  Teopembl  BueTta.  KBagpaTHble ® rNpoBOAUTH npocrentine nccnenoBaHunA
ypaBHEHUs C NapaMeTpoM. KBAAPATHbIX ypaBHEHUN,
PeweHne OpobHO-paLMoHanbHbIX YpaBHEHUN. PelueHune ® pewaTb YPaBHEHNA, ceoAAlnecs K

3a@4 C T[OMOLLbIO pPaLWOHANbHBLIX YPABHEHUN Ha
OBUXXEHME, COBMECTHYI0 paboTy 1 NOKYMKMU.

KBaApaTHbIM, C MOMOLLbIO Npeobpa3oBaHui;

HabnwgaTb M aHanuM3MpoBaTb CBA3b MeXAy
KOPHAMN U  KO3(PuumnmeHTaMm KaBagpaTHOro
ypaBHEHUS;

dopMysimposaTb TeopeMmy BueTta, a Takxe
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obpaTHylO TeopeMmy, NPUMEHSTb 3TU TeopeMbl
ONs pelleHns 3aaavy;

pewaTb TeKCToBble 3afayn anrebpanyeckmnm
cnocobom: nepexognTb oT cnoBecHomn
hOpPMYINPOBKMN yCnoBus 3aga4n K
anrebpanyeckon mogenn nyTéEM COCTaBIEHUS
YpPaBHEHMUS;

@ pelaTb COCTaB/IeHHOE YpaBHEHNE;
@® VHTepnpeTMpoBaTb pe3ysbTaT;
@ 3HAKOMUTbLCA C UCTOPUEN Pa3BUTUSA anrebpsbl.
YpaBHeHUs u | Yucnosble HepaBeHCTBa U UX cBoncTBa. O6begnHeHne un ® ¢dopmMynmpoBaTb CBOWNCTBA YMCIOBbIX
HepaBeHCTBaA. nepecevyeHue YUCJI0BbIX MHO>XeCTB. Yucnosble HEepaBEHCTB, NNNIOCTPUPOBATL nx Ha
HepaBeHcTBa. | npoMexyTkn. ObbeanHeHne n nepeceyvyeHme 4YucioBbIX KOOPAWHATHOM npsamMomn, OOKa3blBaTb
(18 4.) NMPOMEXYTKOB. HEpaBEeHCTBO C OOHOW MepeMeHHOMN. anrebpaunyecku;
JInHenHble HepaBeHCTBa C OOHOW MEepeMeHHOM N ux
peweHne. CUCTeMbl JIMHENHbLIX HEpPaBeHCTB C O4HOM ® [oKasblBaTh HEpaBeHCTBa Ha . ocHoBE
nepeMeHHoOn n ux peweHue. N3obpaxeHne pelleHUs OMPEAENEHNA HNCNIOBOTO HEPABEHCTBA;
JINHENHOro HepaBeHCTBa MU WNX CNCTEM Ha 4ncnoBow @ TMpUMeHATb CBONCTBA HepaBeHCTB B Xxone

npsiMon.

peweHnda 3aaa4;, B TOM 4YuUucie Ona OueHKN
3Ha4Y€HNA BblpaXeHNA,

06BACHATD, 4yTO ABNAETCS peleHnem
HepaBeHCTBa C OOHOWN NepeMeHHON N YTO 3HAYUT
pPeLWnNTb HEPABEHCTBO;

oaoHom
pelleHne

pewaTb JINHEeWHble HepaBeHCTBa C
nepemMmeHHowu, n3obpaxkaTb
HepaBeHCTBa Ha YNCJI0BOWN NPSAMOW;

@® MPUMEHSITb MPU peLleHUn HepaBEeHCTB CBOWCTBA
HEPaBEHCTB;
@ pelwaTb CUCTEMbl  JINHENHbIX  HEpPaBEHCTB,
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n3obpakaTb pelieHne CUCTeMbl HEpaBEHCTB Ha
4YMC/IOBOW MPAMOMN;

pelaTb ABOWHbIE HepaBeHCTBa.

Yncna ]
BblYNCJIEHUS.
MpnbnXEHH
oe 3HayveHune
BeJINYUHbI. (2
Y.)

MpubnmxéHHoe 3HavyeHwue BeJINYUHDI, TOYHOCTb
npunbnmxeHunsa. OKpyrneHne yncen. Npuknaka n oueHkKa
pe3y/ibTaTOB BblYUCIEHUN. [TorpelHoCTb NPpUbAnNXXxeHns.

06BbACHATL NOHATUA NPUBINXKEHHOE 3Ha4YeHue u
ero TO4YHOCTb;

NCNOoJIb30BaThb pa3Hble
NPUBNVIKEHHbBIX 3HAYEHUN;

dopMbil 3anuncu

aHaNM3MPoOBaTb M AeNnaTb BbIBOAbl O TOYHOCTWU
NpUbAMXEeHNA OeNCTBUTENIbHOro Yucna npu
peLlueHnn 3a8ay;

BbIYNCNATb a6COJ'IPOTHny n
norpewHoCTNn I'IpI/I6J'II/I)KeHI/IF|;

OTHOCUTENbHYIO

OKPYrNATb OEeNCTBUTEsIbHbIE 4YUCsa, BbIMONHATL
NPUKNOKY pe3ynbTaTa BbIYUC/EHUN, OLEHKY
3HAYEHUN YNCNOBbIX BblPa>KeHUN.

Yncna 7]
BblYUCNEHNS.
CTteneHb C
uesnbim
rnokasaTesieMm.

(10 4.)

CTeneHb C uenbiM nokasaTtenem. CTaHOapTHadA 3anucb
yucna. Pa3mepbl 006bEKTOB oOKpyKawwero mupa (oT
3/IeEMEHTapHbIX YacTuL, OO0 KOCMUYEeCKUX O0O6bLEKTOB),
ONINTENIbHOCTb  MPOLLECCOB B OKPy>Xawwem Mupe.
CBOWCTBaA CTeNeHun C LenbiM NoKa3aTenem.

opMynupoBaTb onpegeneHne cTeneHn c Lenbim
nokasaTesnem;

HaxoOWUTb 3HAYEHUS BblpaXkKeHWUN, coaep>Kalimx
CTeneHb C UefibiM OTpUuLaTesIbHbIM NoKa3aTeneMm;

npencTtaBsidTb 3alncb 60nbWNX N ManblX Yncen B
CTaHOAPTHOM BUAE,

CpaBHMBaTb 4UCJla U BeJINHYNHDLI, 3alnCaHHble C
ncrnosib30BaHMeM cteneHun 10;

MCMNOMb30BaTh 3aMUCb YUCeN B CTaHOAPTHOM
BUAE AOJ18 Bblpa)eHUs pa3MepoB O0ObLEKTOB,
OJIMTENbHOCTY NPOLIECCOB B OKPY>KaloLLLEM MUPE;

dopMynMpoBaTh, 3anncbiBaTb B CUMBOJINYECKOWN
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dopMe 1 nnnCcTpnupoBaTb NPMMEpPaMM CBOMCTBA
CTENEeHU C LenbiM NnokKa3aTenem;

NPUMEHSATb CBOWNCTBaA cTeneHu ans
npeobpa3oBaHNA  BbIPAaXXEHUN,  CoAepXKaLunX
CTeneHu C LenbiM nokasaTesieMm;

BbIMOJIHATL OEWNCTBUSA C YUC/aMW, 3anMCaHHbIMU
B CTaHOapTHOM Buae (yMHOXeHue, nOeneHuve,
BO3BeAeHWe B CTEeNeHb).

DOyHKUNWN.
OCHOBHbIE
MOHATUS.
Yucnosble
dyHkUmKn. (7
4.)

NoHAaTue dhyHKLMN. ObnacTtb onpeneneHns "
MHOXXeCTBO 3HayeHun QyHKunmm. Cnocobbl 3amaHus
dyHKUMK. padmk GyHKUMKU. CBONCTBaA (QYHKUMKU, WUNX
oTobpakeHne Ha rpaduke.

YTeHne n nocTpoeHue rpamkoB GyHKUUA. [pumepsi
rpadnKoB PyHKLNN, OTPa>kaloLWmx peasibHble Npouecchl.
dyHKUMK, onucbiBawowme npamyro u  obpaTHyo
MpoMnopunoHaibHble 3aBNCUMOCTWN, nx rpacuKku.

byHKUMN y=x, y=2°, y=v/x, y=k/X, y=|x|.

onepupoBaTb MOHATUAMMK: GYHKUMA, 06nacTb

onpepeneHna  QyHKUMM, obnacte 3HavYeHUn
dPYyHKUMM, 3HaYeHMe aprymMeHTa, 3HayeHue
dhyHKLNK;

BbIYUCAATE  3HAYeHUs  PYHKUUWA,  3afaHHbIX

dopMmynamu (Npn HeobXO0AMMOCTU MCMNONbL30BaTb
KaJIbKyNnaTop);

COCTaBNATb Tabsnubl 3Ha4YEeHNN PYHKLNN;

CTpOUTb MO
(orpaHn4eHHo);

TOYKaM  rpapukm  QPyHKLNN

onucbiBaTb CBOWCTBA (PYHKLWUM Ha OCHOBe eé
rpacguyeckoro npeacTaBieHus;

ONNCbIBaTL CBOMCTBA 3/I@MEHTapPHbIX (YHKLMIA:
y=kx+b, y=x2, y=2, y=1/x, y=k/x, y=|x

5
HaxoOUTb C MNOMOLWbI rpauka QyHKLUN

3HaYeHne OJIHOM N3 pacCMaTPUBAEMbIX BEJINYUH
No 3Ha4YeHuto apyron (NMpMbnmsnTenbHo);

B HEC/IOXKHbIX CJly4asix Bblpa)kaTb OpMyon
3aBMCMMOCTb Mexay Ben4nHamu;

pacrno3HaBaTb BUAbl  M3y4YaeMblX  (QYHKLUUNA,
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COMNOCTaBNATb CXeMaTU4YeCKM T[OJIOKEeHNe Ha
KOOPOWHATHOM MJIOCKOCTU rpadukoB yHKUWA
Bupa: y=kx+b, y=x3, y=x, y=vx, y=k/x, y=|x| c
COOTBETCTBYlOWEN POPMYSION;

NCNONb30BaTb (PYHKLUMNOHAIbHYIO TEPMUHOJIOM IO
N CUMBOJINKY;

nccnenoBaTh NPUMeEpPbl rpaduKoB, OTPaXKatoLMX
peasibHble NPOLECChl N ABNEHUS;

NPMBOAWUTbL MPMMEPblI MPOLIECCOB W SBJEHUN C
3a@aHHbIMW CBOMCTBaMU;

3HAKOMUTbCA  C MOHATNEM HenpepbIBHOMN
dyHKUMN; paccMmaTpmBaTb MNpPUMeEpPbl KYCOYHO
3afaHHbIX PYHKUWNIA;

[MoBTOpeHune
"
o6obuieHne.
(54.)

NoBTOpEeHMe OCHOBHbIX MOHATUA N MeTOO0B KypcoB 7, 8
n 9 kKnaccos, obobuieHne 3HaHUN.

BblOMpaTb, TMPUMEHATb, OLEHMBaTb CNOCOObI

CpaBHEHMNS 4yucen, BbIYNCJIEHNN,
npeobpasoBaHui Bblpa>keHun, peLieHns
ypaBHEHUN;

OCYLLEeCTBAATbL  CAMOKOHTPOJIb  BbINOJIHAEMbIX
nencTeun " CaMOonpoBepKYy pe3ynbTaTa
Bbl4MCNeHN, npeobpa3oBaHUin, MOCTPOEHUI;

pewaTb 3a4ayn U3 peasibHOM XKN3HUN, MPUMEHSTb
MaTeMaTMyYeCcKMe 3HaHUSA AN pelleHns 3agay us
ApYyrnux npeameTos;

pelaTb TEeKCTOBbIE 3aja4n, CpaBHWMBATD,
BbI6VIpaTb Ccrnocobbl peweHna 3ana4u.

10 kacc

(2 uaca B Hepies110, Bcero 68 uacoB)
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Ha3sBaHue

paspena
(Tembl)
OcHoOBHOe copep>XaHue OCHOBHblIe BUAbl AeATeJIbLHOCTU oby4alowuxcs
Kypca
(ymcno
YyacosB)
MNoBTOpeHwue. PeweHne ypaBHeHU 1 HepaBeHCTB. [peobpa3oBaHne @ aKTya/n3npoBaTb MMelLWMecs 3HaHUA U
(34.) Bblpa>KeHN, coaepxallnx cTteneHs C LesbiM yMEeHUs;
nokasaTenem.
@ BbLINOJHATb TPEHNPOBOYHbLIE 3afaHuns,
KOPPEKTNPOBATb CBOU 3HAHUA U YMEHUS;
@ OTBeYaTb Ha MUTOroBble BOMPOCHI U OLEHUBaTb
CBOW LOCTUMIXKEHMSA.
Anrebpanyeck | KeagpaTHbIN TpEéx4YneH. Pa3no)xeHne KBagpaTHOro @® Pacno3HaBaTb KBagpaTHbIN TPEXYSIEH, HAaXoOUTb
ne TPEXYsIeHa Ha MHOXUTENN. KOPHW KBaZpaTHOro Tpéx4sieHa, yCTaHaB/MBaTb

Bblpa>keHUs.
KBagpaTHbIN

BO3MO>XHOCTb €ro pa3io>KeHNA Ha MHOXUTENN,

TPEXUMIEH. o PacKnanbiBaTe  Ha MHOXUTENN  KBAAPATHbLIN
TPEXYNEH C HeoTpuuaTebHbIM
(34.) ANCKPUMUHAHTOM;
@® NpPUMEHATb pa3no)xxeHune KBaLpaTHOro
TPEX4seHa ans npeobpa3oBaHus
paunoOHaNbHbIX BbipaXXeHWUN.
DYyHKLMN. KBagpaTuyHasa pyHKLUMSA, €€ rpaddmK N CBONCTBA. @® pacno3HaBaTb KBagpaTUYHYKD  QYHKLUKO MO
KBagpaTunyH Mapabona, KoopaAnHaTbI BEPLUINHBLI Mapabonbl, 0Cb dopmyne;

ad  (pyHKUnsa
(8 4.)

cummeTpumn napabonbl. CTeneHHble QYHKLNN C
HaTypasibHbIMN MoKa3aTeNsaMn 2 N 3, NX rpaukn n
cBoncTBa. padmyeckoe pelieHne ypaBHEHUN.

@ vccnenoBaTb U OMUCbIBAaTbL CBOMCTBA (PYHKLUMW
y=ax? npyu a >0 n npnu a < 0 U yHKUNN
y=ax2+n un y=a(x-m)2;

@ CTpouUTb N M300paxkaTb CXeMaTUYeCcKM rpadmku
KBaApaTUYHbIX (PYHKLMA, 3adaHHbIX dOpMYyamMm
BUAOa y=ax?, y=ax?+n, y=a(x-m)?, y=a(x-m)?+n c
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@ <aHaJIM3npoBaTb n

nomoLubto wabnoHoB napabonbi;

BbIABNATbL U 0606wWaTb ocobeHHOCTU rpaduka
KBaApaTUYHON PYHKUNM Y = ax2 + bx + ¢;

onpenendtTb KOOpAOWHaTbl BePLUNHbI napa6onb|,
OCb €e CcMMMeTpunn, HarpasJjieHNe BeTBen;

CTpOUTb rpacunk pyHKUMK, 3agaHHOW POPMYION
BUgay = ax2 + bx + ¢;

NPUBOAUTb npuMepsbl KBaApaTUYHbIX
3aBUCUMOCTEN U3 peasibHOW >XXU3HU, (PU3KKNK,
reomeTpuu;

pacrno3HaBaTb PyHKLUMIO y=ax>;

06BbACHATL pacnosioXXeHne Ha KOoOopAWHATHOWN
MJOCKOCTU rpadnKka;

MCrnonb30oBaTb dYHKLMOHaNbHO-rpadunyeckmne
npeacTtaB/ieHNa ONA peweHuss U nccnenoBaHus
ypaBHEHUN;

NPUMeHSATb  CBOWCTBA
N3YYeHHbIX (DYHKLWIA OS5 UX MOCTPOEHUSI.

YpaBHeHUA n
HepaBeHCTBa.

YpaBHeHuna C
oOHON
rnepemMeHHon.
(84.)

JNlnHenHoe ypaBHeHwMe. PeweHue ypaBHEHUN,
CBOAALLNXCA K JINHEeNMHbIM. KBaApaTHOe YypaBHeHMue.
PeweHne ypaBHEHUN, CBOAALUMXCA K KBagpaTHbIM.
BukBagpaTHble  ypaBHeHusA. [lpumepbl  pelueHus
ypaBHeHN" TpeTbeun n YyeTBEPTON cTeneHemn
pa3noXXeHnemMm Ha MHoxuTenun. PeweHne papobHo-
pauMoHasibHbIX YpaBHEHUN. PelleHne TeKCTOBbIX 3aj4au
anrebpanyeckum MeToLoM.

onpenensiTb CTerneHb LEsoro ypaBHEHUS;
pacrno3HaBaThb Lesible U ApOo6Hble ypaBHEHUS;

pelwaTb JIMHENHble M KBafApaTHbIE YpPaBHEHUS,
YPaBHEHMWs, CBOASALIMECS K HUM, MpocTeinmne
NpobHOpaLMOHaNbHbIE YPAaBHEHUS;

pelwaTb YypaBHEHUs TpeTben Un YeTBepTon
cTeneHu C NMOMOLLLbIO pa3noxxeHuUs Ha
MHOXWNTEN N BBEOEHUS BCMNOMOraTesibHbIX
nepeMeHHblX (MeTo[ 3aMeHbl MNepeMeHHon), B
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4YaCTHOCTK pelwaTb bukBaapaTHbIE YPaBHEHUS;

pewaTtb  OpobHO-pauMoHasbHbie  ypaBHEHUS,
CBOOSA MX K LeNbIM ypaBHEHUSAM C nocnenyroLwen
NMPOBEPKON KOPHEN;

HaxoaAuTb 06NacTb  AOMYCTUMbIX  3HAYEHUN
nepeMeHHown B ApobHO-paLMoOHaIbHOM
ypaBHEHWN, COrJlaCcoBbIBaTb KOPHW YPaBHEHUS C
0on3;

npeanaratb BO3MOXHbIE cnocobobl peweHns
TEKCTOBbIX 3ap4au, Oﬁcy)Kﬂ,aTb nMXx W pewaTb
TEKCTOBbIE 3a4a4n pa3HbIMA cnocobamuy;

3HaKOMNTbLCA C I/ICTOpVIeVI Pa3BnNTUA MaTeEMaTUKN.

YpaBHeHUA un
HepaBeHCTBa

KBagpaTHble
HepaBeHCTBa
. (64.)

KBagpaTHble HepaBeHCTBA U UX peLleHune.

PelwweHne HepaBeHCTB METOAOM NHTEPBAOB.

YnTaThb, 3anncbIBaThb, NOHNMaTb,
WHTEepPnpeTupoBaTb HepaBeHCTBA; WUCMNOJIb30BaTb
CUMBOJIKY N TEPMUHOJIOIUNIO;

BbIMNOJIHATb npeobpasoBaHns HepaBeHCTB,
ncnonb3oBaTb ANa npeobpa3oBaHUs CBONCTBA
YUCNOBbIX HEPABEHCTB;

pacrno3HaBaTb  JIMHEWHbIE W KBagpaTHble
HEepPaBEHCTBa;

pewaTb KBajpaTHble HepaBeHCTBa, MWCMOJIb3yA
rpadpuyeckue npencraBseHNs;

peLwaTb KBagpaTHble HepaBeHCTBa n
HepaBeHCTBa OoJsiee BbICOKOW CTEMNeHn MeTo[0oM
NHTEpPBaJIoB;

pewaTb CUCTEMbl HEPaBEHCTB, BKJIOYAOLIMX
KBaJpaTHOE HEPABEHCTBO;
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ocBamBaTb W TMNPUMEHATb HepaBeHCTBa Npwu
peweHnn pas3indHbiX 3ada4y, B TOM 4ucne
MPaKTUKOOPUEHTUPOBAHHbIX.
YpaBHeHus wn | YpaBHeHMe C [ABYMS MNEpPEMEHHbIMW W €ero rpadguk. oCBaMBaTb W MPUMEHATb MNPUEMbI peLleHns
HepaBeHCTBa. Cnctema AOByX JIMHEMHbIX YPaBHEHUA C  AOBYMS CUCTEeMbl OBYX JIMHEWHbLIX YpPaBHEHUN C OBYyMS
NnepeMeHHbIMN 1N eé pelweHue. PewweHne cmctem OByX NnepeMeHHbIMN N CUCTEMbl ABYX YpPaBHEHUN, B
Cncremsl . YPaABHEHUN, OOHO M3 KOTOPbIX JINHENHOE, a Opyroe — KOTOPbIX OOHO YpaBHEHME He  ABAAETCSH
YPaBHEHW. BTOPOW  CTEneHu. padmnyeckas MHTepnpeTauuns JINHENHbIM;
(6 4.) CUCTEMbl YPaBHEHUN C ABYMSA rnepeMeHHbIMU. PelieHune
NCMosb30BaThb hyHKLMOHaNnbHOrpadumnyeckme

TEKCTOBbIX 3aAay anrebpanyveckmum cnocobom.

npefcTaB/ieHNs A8 pelleHus U UCccienoBaHus
YPaBHEHWUI N CUCTEM;

aHanM3npoBaTb TEeKCTbl 3a4dady, pewaTb WUX
anrebpanyecknm cnocobom: nepexoauTb OT
CnoBecHon (OPMYJIMPOBKN YCNOBUSA 3ajaydn K
anrebpanyeckon mogenn nyTéEM COCTaBJsieHUS

CUCTEMbl YpPaBHEHWIA; peLlaTb COCTABNEHHYO
cncTemy ypaBHEHWI; NHTEepnpeTupoBaTb
pe3ynbTaT;

3HAaKOMUTbBCA C I/ICTOpI/IeI7I Pa3BnNTNA MaTeEMaTUKN

YpaBHeHUA u

papnyeckaa uHTepnpeTauma HepaBeHCTB N CUCTEM

UMeTb npefcTaBieHne o6 wun3obpakeHun Ha

HepaBeHCTBa HepaBEeHCTB C ABYMS rnepeMeHHbIMU. KOOPOWHATHOM MJIOCKOCTU MHOXEeCTBa peLueHUNn
HepaBeHCTBa C ABYMS rnepeMeHHbIMN C MOMOLLbIO
MPMMepoB Ha NOTOBbLIX PUCYHKAX.

HepaBeHCTB P P pucy

a C [ABywMmA

rnepemMeHHbIM

n(24.)

Yucnosble MoHATME YncnoBow nocaenoBaTeNlbHOCTU. 3ajaHune @ oOcCBamBaTb n NMPUMEHATb WHOEKCHble

rnocneposarte nocnenoBaTesIbHOCTU  PEeKYpPpPEeHTHOM  opMysion u 0603HavYeHns, CTPOUTL peYveBble BbICKa3biBaHUS

nbHoCTW. (20 hopmynon nro4seHa. ApudpmeTunyeckas " C MCMoJIb30BaHMEM TEepPMWUHOJIOMMN, CBA3AHHOW

4.)

reoMeTpuyeckas nporpeccuu. nro 4neHa

hopmMy bl

C NOHATMEM NocC1iegoBaTENIbHOCTH;,
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apuPMeTU4HeCcKon ©n reoMeTpuyeckKon nporpeccun,
CYMMbl MepBblX N 4neHoB. W3o0bpaxkeHne 4YneHoB
apupPMeTU4eckon N reoMeTpuyeckom nporpeccumn
TOYKaMN Ha KOOPAWHATHOW MNOCKOCTU. JINHENHbLIN W
3KCMNOHeHUManbHbIn pocT. CNOXXHblE MPOLUEHTHI.

aHanM3npoBaTb dopmyny nro YyneHa
nocnenoBaTeNIbHOCTU WKW  PEKYPPEHTHYIO

dhopmyny n BbIHUCNATD YsieHbl
rnocrnenosaTenbHOCTEN, 3aaHHbIX 3TUMN
dhopmynamu;

yCTaHaB/MBaTb 3aKOHOMEPHOCTb B MOCTPOEHNM
rnocnenoBaTesIbHOCTWU, €CNN BbIMUCAHbI NePBbIe
HECKOJIbKO €& 4J/1eHOB;

pacrno3HaBaTb apudMeTNYecKyo n
reoMeTPUYeCcKylo Mnporpeccum npu  pasHbiX
cnocobax 3a4aHuns;

pewaTb 3a4a4uM C ucnosib3oBaHmem opMya Nro
yneHa apudMeTMYeCKONn U TreoMeTPUYeCcKown
nporpeccunin, CyMMbl NepPBbIX N YS1EHOB;

n3obpa>kaTb  YJeHbl  NOC/eA0oBaTENbHOCTU
TOYKaAMMU Ha KOOPOMHATHOMN NJIOCKOCTMU
(orpaHmM4eHHo);

paccMaTpuBaTb  MPUMeEpbl  MNPOLLECCOB U

ABNIEHUN n3 peanbHOWU XKUN3HMN,
nnnlcTpupyowmne N3MeHeHue B
apucdmeTnyeckon nporpeccuu, B

reoMeTpUYeCcKor Nporpeccuu;

pewaTb 3aja4vn, CBA3aHHbIE C YUCJIOBbIMU
nocnefoBaTeNlbHOCTAMU, B TOM 4YUCnie 3adauu
N3 peasibHON XU3HWU;

pewaTb 3a4ayn Ha CJIOXKHbIE NPOLEHTbI, B TOM
yucse 3ajadn U3 peasibHOM npakTukm (c
NCNOJIb30BaHNEM KaJilbKyAaTOpa);

3HaKOMUTbLCA C ncrtopuen Pa3BnNTnA
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MaTeMaTUKN.

MoBTOpeHMe,
o606uieHne,
cucTemaTumsa
UM 3HAHWURA.
(12 4.)

Yncna n Bbl4MUCNEHUA (3anncCb, CpaBHeHMEe, OeNnCcTBuUsA C
DENCTBUTENbHBIMM  4YUCNaMK,  4YUCOBas  npsMas;
MPOLEHTbI, OTHOWEHNA, MPONOpPUNN;  OKpPYyrJeHune,
npubnmxeHne, ouUEHKa; pelleHne TeKCTOBbIX 3ajad
apudmeTnyeckmm cnocobom).

ornepupoBaTb MOHATUAMMW: MHO>XXeCTBO,
nogMHOXeCTBO, onepaunnm Haa MHOXXeCTBaMW,

ncnosb3oBaTb rpaduyeckoe npencTaBieHne
MHO>XEeCTB A1 ONUCaHUS peasibHbIX NPOLIeCCOB
N SIBNEHWI, NMPX pelleHnn 3aday u3 apyrux
y4yebHbIX NpeaMeToB;

aKTyaIM3MpoBaTb TEPMUHOIOINIO N OCHOBHbIE
NencTeuns, CBSI3aHHbIE C yucnamm:
HaTypaJlbHOe 4YWUCNO, MNPOCTOE U COCTaBHOEe
ynucna, AOenMMoCTb  HaTypaJibHbIX  4ucen,
MPU3HakK1U OenMMoCTU, Lesloe 4YUCNo, MoAayib
yncna, 0bblKHOBEHHas M OecATu4Hasas apobwu,
CTaHOAPTHbLIN BWUA YUCNa, apudMeTndeckun
KBaApaTHbIA KOPEHb;

BbIMOJIHATb AEeNncTBus, CpaBHMBaTb "
ynopsano4mBaTb 4ucia, NpeacTtaBnATb 4Yucna
Ha KOOPAWHATHOW NMPSAMON, OKPYrAAaTb YNCAa;

BbIMNOJIHATL MPUKUAKY W OLEHKY pe3ynbTaTa
BbIYNCJIEHUIA;

pelwaTb TEKCTOBble 3afdayn apuMeTn4eckum
cnocobom;

pelaTb MNpakTU4Yeckne 3adayn, colepikalliune

MPOLEHTbI, [O0AM, YacCcTW, BblpaXkawoLine
3aBUCMMOCTU: CKOPOCTb—BPEMA—pPACCTOSIHUE,
LeHa —KOJIN4YeCTBO — CTOUMOCTb, OOBEM
paboTbl — BpPeMs — MPOM3BOAUTESNILHOCTb
TpyAaa;

pa3bupaTb peasibHble >XW3HEHHble CUTyauuwu,
dopMynMpoBaThb KX Ha $3blke MaTeMaTUKMU,
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HaXoAUTb peLieHune, npuMeHss
MaTeMaTUYeCKUi anmnapaT, MHTeprnpeTupoBaThb
pesynbTar.

Anrebpanyeckune Bblpa>keHuns (npeobpa3zoBaHune
anrebpanyeckunx Bblpa>keHuin, 4oNyCTUMbIe 3HAYEHUS).

onepupoBaTb MOHATUAMU: CTeNeHb C LefbiM
rnokasaTesieM, apuPMeTUYEeCKNA KBaApaTHbIN
KOpPEHb, MHOrouyneH, anrebpanyeckas apobb,
TOXAOECTBO;

BbIMOJIHATb OCHOBHbIE [OENCTBUSA: BbIMOJIHATH
pacyéTbl Mno dopmMmynam, npeobpa3oBbIBaTb
uenble, ApobHOpaLMOHANIbHbIE BbIPAXXEHUS W©
BbIPA)KEHUA C  KOPHSMW, pPeasin30BbIBaTb
Pa3JIOXKEHNE MHOroYJeHa Ha MHOXWUTENW, B
TOM 4Yucne C  WUCNonb30BaHWEM  opMyn
Pa3HOCTU KBaZpPaTOB U KBaapaTa CYyMMbl W
pa3HoCTY;

HaxoOouTb nonycTuMble 3Ha4vYeHuA
rnepeMeHHbIX ans ApobHOpauUNOHasbHbIX
BbIPa>XEHUN, KOPHEWN.

YpaBHeHUsl, HepaBeHCTBa W WX CUCTeMbl (MeToabl
pelleHns, peleHne 3agad rnpu NOMOLUM ypaBHEHUN W
CUCTEM YpaBHEHUN)

OMepupoBaThb MOHATUAMU: YpPaBHEHME, KOPEHb
YPaBHEHUS, CTENeHb YpPaBHEHUs, JIMHENnHoe
HEepaBEeHCTBO, KBagpaTHoe HepaBeHCTBO,
CUCTeMa YpaBHEHUN, CUCTEMA HepPaBEHCTB,
paBHOCU/IbHbIE Npeobpa3oBaHus;

aKTyasIn3npoBaTb OCHOBHbIE METO[bl PELLUEHUS
YPaBHEHWIA, HEPABEHCTB U NX CUCTEM,;

pelaTb TEeKCTOBble 3afayn anrebpanyeckum
cnocobom.

OyHKUNK (MOCTPOEHME, CBOMCTBA U3YYEHHbIX PYHKLWNA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

onepupoBaTb MOHATUAMU: PYHKUUA, TFpadpuk
PyHKUMK,  HYNU  PYHKUUK,  NPOMEXYTKU
3HaKOMOCTOSAHCTBA, MPOMEXYTKN BO3pacTaHus,
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3HaYeHUsa PyHKUNK;

CBOWCTBa (PYHKLMNIN, CTPOUTb UX rpaduku;

@ onepupoBaThb NOHATUAMMN: npsmas
MPONOPLMOHANILHOCTb, obpaTHas
NPONOPLUMNOHaNbLHOCTb, JINHENHaAA  yHKUKS,
KBadpaTU4yHas dyHKLUNMS, napabona,
rmnepbona;

NnpeaMeTOoB N peasibHOM XXN3HW;

peasibHble NMpoueccChl U ABJIEHUSA,

BEMNHYNHaAMMN.

[Tpu pa3paboTke paboueii MporpaMMbl B TeMaTHYeCKOM TJIAHUPOBAHUU He MOTYT ObITh B TIOJTHOW Mepe YUTeHBI
BO3MOXXHOCTH  HCTIO/Ib30BaHUSI  3/IeKTPOHHBIX  (LM(POBBIX) 0Opa3oBaTeNbHBIX PECYPCOB, SIBJSIOLUIUXCS — yueOHO-
MEeTOJUUYEeCKUMHM MaTepuasiaMyd (MyJbTUMeAUMHbIE TIPOTPaMMbl, 3/IeKTPOHHbIe YueOHMKH ¥ 3aJlauHHKW, 37IeKTPOHHbBIE
6ubmoTeky, BUPTyasbHble J/1abOpaTOPWH, WTPOBBIE MPOTPaMMbl, KOJUIEKIMM I[MGPOBLIX 00pa30BaTe/bHBIX PECypCoB),
UCTIONb3yeMbIMU [ijii 00yueHusi U BOCMMUTAHUSI PA3/MUHBIX TPYII T0Jb30BaTesield, TMpeJCcTaB/leHHbBIMU B 3/€KTPOHHOM
(undpoBoM) BUJE U peaM3yIOLMMHU AujakThyeckue Bo3MokHOCTU WKT, copepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOZATeNbCTBY 00 00pa3oBaHMU. Y CJIeMbIX O0YYarol[uXCs BO3MOXKHOCTH HCIOJb30BaHUs I[U(PPOBBIX PECYPCOB Ha
ypoKax ajireOpbl orpaHUuUeHbl IPUMeHeHeM KalbKYJ/STopa, B peAKUX CJIydasix — 37IeKTPOHHOU OMO/IMOTeKH, TaK KakK CrIernoi
00yyJaroIuiics He MOXKeT BOCIIPUHUMATh rpaduueckyro nHhpopMaruio (Tabauiibl, rpadyKy, JUarpaMMbl) ¢ 3KpaHa MOHUTOPA
MOCPeICTBOM 3pPEHUS.
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ybbiBaHMA, Haunbosnbwee w© HanMeHbLlee

@ aHa/IM3nNpPoBaTh, CpaBHMBATD, OMNMNCbIBaTb

@ WCMoNb30BaTb Trpaukn Ons onpeneneHus
CBOWCTB, MPOLLECCOB W 3aBUCUMOCTEN, ON4
peweHns  3aja4y U3 apyrux  y4ebHbIx

@® MoaennpoBaTb C MOMOLLIbIO rpacmkoB

@ BblpaxaTb (OpPMyslaMU 3aBUCMMOCTU MeEXAY




ITPUMEPHAS PABOYAS ITPOI'PAMMA 110 YYEBHOMY KYPCY
«'EOMETPUSA»

CopaepxxaHue yueOHoro Kypca «I'eomerpus»
7 KJj1acc

HavanbHble mioHATUA reometrpuu. Touka, mipsmas, OTpe30K, Jay4d. YTOJ.
Bugbel  yrnoB. BeprukanbHble U CMeXHble yIVIbl. buccekTpuca  yria.
[Tapasie/ibHOCTB Y MepHeHUKYISIPHOCTD MPSIMBbIX.

OCHOBHBIE TIOCTPOEHMSI C MOMOLLIBI LUPKY/ISl U JIMHEUKU. TpeyrobHUK.
BricoTa, MmeivaHa, OricceKTpuca, UX CBOMCTBA.

PaBHOOe/peHHbII W  pPaBHOCTOPOHHHI TpPeyrolbHWKH. HepaBeHCTBO
TpeyroJibHUKa.

CeoiicTBa M TpuU3HaKU paBHOOEAPEHHOro TpeyroibHUKa. [Ipu3HaKu
paBeHCTBa TPEYrOJIbHUKOB.

CBouCTBAa ¥ TpU3HaKU TMapa/ulenbHbIX TmpsMbix. Cymma  yIyoB
TpeyroJibHUKa. BHelIHWe yIJ/ibl TPeyroJibHUKaA.

[IpsiMOyTOJ/IbHBIA  TPeyrosbHUK. (CBOMCTBO Me[uaHbl MPSIMOYTOJBHOTO
TPeyrojbHUKa,  TIPOBEJEHHOM K  runoteHy3e. [IpusHaku  paBeHCTBa
MPAMOYTO/LHBIX TPEYTOLHUKOB. [IpAMOYTO/ILHBIA TPeyroabLHUK ¢ yrioMm 30°.

HepaBeHcTBa B reoMeTpuvu: HepaBeHCTBO TpPeYIoJIbHMKA, HEPaBeHCTBO O
JTMHe JIOMaHOM, TeopeMa 0 00JibIlieM yrie U 0oJiblilell CTOpOHe TPeyro/ibHUKA.

OKpY>KHOCTB Y KpPYT, XOpZia U IMamMeTp, UX CBOUCTBA.

8 x1acc
[TeprieHAWKY /ISP Y HAK/TOHHAS.
['eomeTpuueckoe MecTO ToOueK. buccekrpuca yria W cepeAUHHBIN
TieprieHAVKYJISIp K OTPe3Ky Kak reOMeTpuyeckre Mecta TOYeK.
JlomaHasi, MHOroyroJyibHUK. YeTbIpéxyroyibHUKU. I[lapasenorpamM, ero

IMMPpU3HAKHU U cBoiicTBa. YacTHbIe ClIydaud IIapa/uiejiorpadMMOB (HpHMOYFOJIbHI/IK,



poM0, KBajpar), UX MPU3HAKU W CBOWCTBA. Tparmelus, paBHOOOKast Tparmerys, eé
CBOMCTBA U TIpU3HAKU. [IpsMOyTObHAS TpaTerysl.

CumMeTpuuHble ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
[TprMepbl CHMMETPUU B OKPY KatoIlieM MUpe.

MeToy, yaBoeHUst MeuaHbl. LleHTpanbHass CHMMETpHS.

Teopema dasieca u Teopema O TIPOTIOPLIMOHAIBHBIX OTpe3kax. LleHTp macc
TPeyroJ/ibHUKA.

CBoiicTBa MUIOMaZie reoMeTpuuecKux ¢uryp. ®@opmysibl Ajis TIIOMAAN
Tpeyro/bHUKa, TMapajsiesiorpaMma, pomba u Tpamenyu. OTHOIIEHWe TIOIaze
1oI006HBIX UTYP.

BbIuriciieHHe TUIOIIA el TPeyroJbHUKOB U MHOTOYTO/IbHUKOB Ha K/IeTUaTOU
bymare.

Teopema IIudaropa. IlpumeHeHue TeopeMbl Iludaropa TIpu pelleHUH
MIPAKTHUUeCKUX 3a7iau.

[Tpeobpa3oBanue nomo6us. [Tomob6re COOTBETCTBEHHBIX 3/IEMEHTOB.

[Tomobue TpeyrosbHUKOB, KO3(durmenT monobus. Ilpu3Haku Momoous
TpeyronbHUKOB. CpefHsii JMHUS TpeyrojbHUKA. [IpMeHeHue T0A00US TpHU

pemeHrH IpakKTU4YeCKUX 3da/4d4.

9 knacc

CUHYC, KOCUHYC, TaHT'€HC OCTPOr0 yrjia MpsIMOYTOJbHOIO TPeyrojbHUKa.
OCHOBHOe TPUTOHOMETPUUECKOEe TOXKJeCTBO. TpuroHoMetrpuueckue QyHKIMU
yrios 830%,45° u60°.

B3arMHoe pacrionio)keHre OKpY)KHOCTH UM npsiMou. KacaTenbHas U ceKylilast
K OKpY>XHOCTH. OKpDY)KHOCTh, BMNMCaHHasi B yroj. BrivicaHHas W oOIMcaHHas
OKPY>KHOCTU TPeyTOJIbHUKA.

BnucaHHble M 1ieHTpa/bHbIE YIJIbl, YTOJ MeXX]y KacaTe/JbHOW U XOpJOM.
Yriael  MeXAy ~XOpAaMuM U CeKyIUMM. BrucaHHble UM OIKMCaHHBIE
YeThIPEXYTOJLHUKA. B3auMHOe pacriosiokeHHe [BYX OKpYyKHOcTel. KacaHue

okpy>xHocTel. OO111e KacaTebHbIe K IBYM OKPY>KHOCTSIM.

92



TeopemMa 0 Tmpou3Be/leHUd OTPE3KOB XOpZ, TeOpeMbl O TIPOU3Bejl€eHUHU
OTpEe3KOB CEeKYIIUX, TeopeMa O KBajipaTe KacaTe/bHOMU.

Bektop, pgivHa (MOAy/nb)  BEKTOpa, COHAIpaB/ieHHble  BEKTODBI,
TIPOTHBOIIO/IO)KHO ~ HaripaB/ieHHble  BEKTOPbl,  KOJUVIMHEAPDHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Orepalyyd Haj BeKTopamu. CpefHsisi AUHUS TparieLuu.
Pa3nokeHne BekTOpa MO [BYM HEKO/JIMHeapHbIM BekKTopaMm. KoopauHatbl
BeKTOpa.

lekapTOBbI KOOPAWHATHI HAa TJIOCKOCTU. YpaBHEHUSI MPSIMOM U OKPY>KHOCTU
B KOOpJMHATaX, NepeceueHre OKPY>XKHOCTel U MpsMbIX. MeTo/] KOOp/IUHAT U ero

TIpUMEHEHUE.

10 x1acc

CuHyC, KOCHHyC, TaHrenc yrmoB or O go  180°OcHoBHOe
TPUTOHOMeTpHUUYeCKoe TOXKeCTBO. POpMyJIbl IIPUBeIeHUs.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHMHYCOB W TeopeMa CUHYCOB.
Pelienre 1mpakTUuUeCKUMX 3a7ady C MCII0/b30BAHUEM TeOopeMbl KOCHUHYCOB U
TeopemMbl CUHYCOB.

CkansipHOe Tpou3Be/ieHre BeKTOPOB, IIPUMeHeHre [/ HaXOXXAEeHUs [JJIMH U
YIJIOB.

[IpaBuibHBIE MHOIOYTOJIbBHUKMU. [InmvHa OKpyKHOCTU. ['pasycHasd wu
paZiiaHHas Mepa Yr/a, BbIUMC/IEHWE JIMH AYT OKpy»KHOCTeW. Ilnomjaze Kpyra,
CeKTopa, CerMeHra.

[IBY>KeHUs1 TIJIOCKOCTA Y BHYTPEHHUe CHMMeTpuu Guryp (o/eMeHTapHbie

nipezicTaByieHust). [1apannensHbIit mepeHoc. [ToBopoT.

Il1aHupyeMble IpejMeTHbIE pe3y/IbTaThl 0CBOEHHUs YUeOHOr0 Kypca
«I'eomerpusn»
7 Kj1acc
@®  Pacrio3HaBaTh U3yueHHble reomMeTpuyeckue (UIypbl, ONpefessaTh UX

B3dMMHO€ DPACIIOJ/IO’KEHHE, I/I306pa)KaTb reomMeTpuyeckme (l)I/Il"ypr; BEITIO/THATD
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YepTeXXH 110 YCIOBHIO 3a/iauM;

@  V3MepSTh JIMHEWHbIE U YI/IOBbIE BeJTMUUHBI;

@  pelaTh 33/jaud Ha BLIUMC/IEHUE [IJTMH OTPE3KOB U BEJIMUWH YTJIOB;

@® enaTh TpyOyI0 OIEHKY JIMHEMHBIX U YI/IOBBIX BEJUUUH MPEJIMETOB B
peasbHOM J>KM3HM, pa3sMepOB TPHPOJHBIX OOBLEKTOB; pa3jvuaTh pa3Mepbl 3THX
00BEKTOB 110 TIOPSIIKY BEJTNUMHBI;

@  CTPOUTb UEPTEXU K TeOMETPUUECKUM 3a/jauam;

@  110/1b30BaThCs MPH3HAKAMHU PABEHCTBA TPEYTO/IbHUKOB, UCTIO/Ib30BaTh
TIPU3HAKK Y CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB TIPY PeIlleHNH 3a/iay;

@ T[pOBOAUTH  JIOTUUECKHWE  PACCYXKAEHUS C  HCIO/b30BaHUEM
reoOMeTpUUeCKUX TEOPEM;

@®  [0/Ib30BaThCS TIpU3HAaKaMU paBeHCTBa TIPSIMOYTOJIbHBIX
TPEYroJbHUKOB,  CBOMCTBOM  Me/JMaHbl, TPOBEAEHHOM K  THUIIOTEHy3e
MPSIMOYTOJTLHOTO TPEYroJIbHUKA, B PELIIeHUH reOMEeTPUUeCKUX 3a/1ay;

@  omnpejensaTh NMapa/ulebHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUIMH CeKyIIiasi;

@  pelnaTh 3a/jauM Ha K/IeTUaTou Oymare;

@  1IpOBOJUTH BBLIUMC/IEHUS W HAXOJUTh UWCIOBble U OYKBEHHBIE
3HAUeHHUs1 yIJIOB B reOMeTPUUYECKMX 3a/auax C MCII0/Ib30BaHHMEM CYMMbI YIJIOB
TPEYrO/IbHUKOB, CBOWCTB YIJI0B, 00pa30BaHHBIX TP T€PECeUeHUM [BYX
Trapasijie/IbHbIX MPSAMbBIX CEKYIIel;

@  pelaTh MPaKTUUYECKHE 33/]aul Ha HaX0XK/[eHHe YTJIOB;

@®  (dopMysupoBaTh oOMpe/eNieH|us] OKPY)KHOCTM W Kpyra, XOpAbl |
IvaMeTpa OKPY)KHOCTH, I10/Ib30BaThCS WX CBOHCTBAMM; YMETb IPUMEHSTb 3TH
CBOWCTBA TPU peILeHUH 3a/]au;

@  [0/b30BAThCSl TMPOCTEUIIMMH TeOMETPUUECKMMH HepaBeHCTBAMH,
MOHUMATh UX MPAKTUUYECKUI CMBICIT;

@  1IpOBOJUTH OCHOBHbIE TE€OMETPHUECKHE TTOCTPOEHHUS] C TIOMOII[bIO

LMPKYJIS U JINHEWKU.
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8 x1acc

® Omnpegenars mapaule/IbHOCTh TMPSIMBIX C TIOMOILBIO paBeHCTBa
PacCTOSIHUM OT TOUYEK OZJHOW TMPSIMOM 10 TOUEeK JIPYroM NpsIMON;

@  BJaJeTh IOHATHEM reOMEeTPUUeCKOro MeCTa TOYekK;

@®  yMeTh onpefiensTh OMCCEKTPUCY yrjia U CepeIMHHbIN MeprieHAUKYIsp
K OTPe3Ky KaK reoMeTpruJecKue MecTa TOUeK;

@  pacrno3HaBaTh OCHOBHBIE BU/IbI YETBIPDEXYTOJIbHUKOB, MX 3JIEMEHTHI,
T10JIb30BaThCsl UX CBOMCTBAMMU IPU peLleHUH reOMeTPUUeCKUX 3a7au;

@®  [pUMeHATb CBOMCTBA TOYKM I[lepeceueHus MeJyaH TpeyroJibHUKa
(ueHTpa mMacc) B pellleHrH 3a/ay;

@  BI3JeTb MOHATHMEM CpeJHeH JIMHUUA TPeyroJibHWKA, INPUMEHSTh eé
CBOWCTBO MPU pelLleHuU reOMeTpuYecKnx 3a/ay;

@®  nonb30BaThcs Teopemor daneca U TeopemMoOW O NMPOINOPLIMOHA/IBHBIX
OTpe3Kax, MPUMEHSTb UX /ISl PellleHNs MPaKTUUeCKUX 3a/1ay;

@ 1puUMeHNTh TIPU3HAKU TI0JO0MS TPEYroJIbHUKOB B  pelleHdun
reoMeTpUYeCcKuX 3a/ay;

@®  1nonb30BaThCs TeopeMoi [luaropa f/1s pelieHrst reOMeTPUUYECKUX U
MPaKTUYECKUX 3a/]ay;

@ CTpoWMTh MareMaTUuUeCKyrOMoOZe/lb B  IpPakKTUUeCKUX  3ajauax,
CaMOCTOSITEJIbHO Jie/1aTh YepTEX U HAXOAUTb COOTBETCTBYIOIUE J/IVHBI;

@®  BLUMUIATH (pa3/MUHBIMU Crioco0aMy) TMIOIIa[b TPeyrojbHUKa U
TJIOIIA/I MHOTOYTOTbHBIX (PUTYP (TI0/Tb3YSICh, Tie He00X0AUMO, Ka/IbKY/ISITOPOM);

@® BajeTh MOHATUSAMU Tipeobpa3oBaHuMsl TIOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA0OHBIX GHUTYP;

@  1107b30BaThCs CBOMCTBAMHU M0/00MSI MPOM3BOJIBHBIX (GUTYP, yMeTb
BBIUMC/ISITh J/TMHBI U HAXOUTh YTJIbl ¥ TI000HBIX (Uryp;

@  IpUMeHSTh CBOMCTBA MO00MS B MPAKTUUECKUX 3a/jauax;
yMeTb NIPUBO/IUTh MIPUMepHI MOJ00HBIX (PUTYP B OKPY’KatollleM MUPE;

MMPUMEHATD I10/1y4Y€HHbI€ YMEHHSA B ITPDAKTUYECKUX 3dJa4YdX;

MMpUMEHATL I10/Iy4yeéHHble 3HdHMA Ha IIpdKTHKe — CTPOUTb
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MaTreMaTHUecKhue MOZeNMu [Jjs 3ajau  peajibHOM JKU3HU M IIPOBOJAUTH

COOTBETCTBYHOIIME BBIYHNC/IEHHNA C IPUMEHEHHEM HO,E[O6I/IH.

9 kacc

(] Brnagets NMOHATUSMU CHMHYCA, KOCHMHYCAa W TaHre€HCa OCTPOro yrja
TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA; T0/Ib30BaThCsl STUMM TMOHATUSIMU [/ peLleHUs
MpakTUUYeCKHX 3a/iay;

(] M0/Ib30BaThbCsl OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKJEeCTBOM [IJIst
HaXO0>XX/IeHUs1 COOTHOILIEHUM MeXXy TPUTOHOMEeTPUUeCKHMU BeJTMUMHaMU;

(] B/IaJIeTh TIOHATUEM KacaTe/JbHOW K OKDYKHOCTH, ITI0JIb30BaThCs
TeopeMOW O MepHeHUKYASIPHOCTU KacaTelbHOW U paAuyca, IPOBEAEHHOTO K
TOUKe KaCaHUs;

(] M0/Ib30BaThCsl TeOpeMaMU O TPOU3BEJEHWU OTPe3KOB XOpA, O
TIPOU3BEIeHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJbHOu;

(] B/IaJleTh  MOHSATUSIMA ~ BIMCAHHOTO W LIEHTpPaJbHOrO  yIJIa,
WCII0/Tb30BaTh T€OPeMbl O BITMCAHHBIX YT/aX, yI/aX MeXJy Xop/aMu (CeKyIuMu)
Y yTJie MeXX/ly KacaTeJlbHOW U XOPZ0U MPU pellleHU reOMeTPUYeCKUX 3a/iay;

(] BJ/Ia/IeTh TOHSITHUEM OIMMCAHHOU OKOJIO TPeYyroJbHUKAa OKPY>KHOCTH,
yMeTb HaXOJUTb €€ L|eHTP;

o M0JIb30BaThCsl  (hakTaMd O TOM, UTO OMCCEKTPHCHI  YTJIOB
TPEYro/bHUKAa TepeceKarTCss B OAHOM TOYKe, MU O TOM, UTO CepeJUHHBIE
TeprieHAUKYJ/ISIpbl K CTOPOHaM TPeyro/IbHUKA IepeceKaroTCsl B OJJHOW TOUKE;

o B/IaJIeTb TIOHATHUEM OIKMCAHHOI'O YeTbIPEXYTrOJIbHUKA, TPUMEHSITh
CBOMCTBA OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPY PellleHnH 3a/iay;

o MO/b30BaThCsl BEKTOpAaMM, T[OHMMAaTb UWX TeOMeTpUYeCKud U
(bU3MUeCcKUii CMbIC/I, TIPUMEHSATh UX B PellleHMH reoMeTpUUecKuXx U (PU3nueckux
3a/1ay;

(] B/Ia/IeThb TIOHSTHEM CpeJHed JIMHUW TpareLuu, IIpUMeHATh eé

CBOMCTBO MpH pellleHUU reOMeTpUUeCKUX 3a/1ay;
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@ [puUMeHATb TIIO/JlyuyeHHble 3HAHUS Ha TIPaKTUKe — CTPOMUTh
MaTreMaTHUuecKue MOZeNIU [Jjs 3a/lau  peajibHOM JKU3HU U TIPOBOJAUTH
COOTBETCTBYIOIIMIE€ BHIUYMC/IEHUS C IPUMeHeHUeM Moj00ust U TPUTOHOMEeTPUUeCKUX

byHKIM (110/1b3Y5Ch, T/le He0OXO0ANMO, KaTbKYJ/ISTOPOM).

10 knacc

o 3HaTh TPUrOHOMETPUYeCKUe (PYHKIUU OCTPBIX YTIJIOB, HAXOAUTb C UX
TIOMOIIIbI0 pa3/nuHble 3/1eMeHThl ITIPSIMOYTOJIbHOIO TpeyrojibHUKa («pelieHue
TIPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY );

(] Haxo[uTb (C TIOMOLIBIO KajabKyJATOpa) MJIAHbBI W YIJbl /5
HeTaO/IMUHBIX 3HAUEHU;

o WCII0/Tb30BaTh TeOpeMbl CHHYCOB M KOCHMHYCOB [Jii HaXOXKAeHUs
Pa3/IMUHBbIX 3JIEMEHTOB TPEYroJibHUKA («pellleHre TPeyro/ibHUKOB»), TIPUMEHSITh
WX TIpY pellleHUuH reoMeTpUUeCKUX 3a/jay;

o TIPUMEHSITh CKa/sipHOe ITIpOU3Be/leHHe BEKTOPOB ISl HaXOXKAEeHUs
JI/TUH U yTJIOB;

o MO/Ib30BaThCSI METO/IOM KOOP/IMHAT Ha IJIOCKOCTU, MPUMEHSATH €ro B
pellleHUM TeoMeTpHUUeCKHX 1 MPaKTUUeCKUX 3a/ay;

o B/IQJleTb  TIOHSITUSIMM  TPAaBU/BHOTO  MHOIOYTOJIbHUKA, JIUHBI
OKPY>KHOCTH, [JIMHbI AYTU OKPY)KHOCTA W paJuaHHOW Mepbl yI/a, YMeTb
BBIUMC/ISITh TUIOLA[b KPyra W €ro uyacTed TNpPUMEHSATh TOJyueHHble YMeHUs B
NpaKTUUeCKHX 3a/lauax;

o HaxoJUTb OCA (WIX 1[eHTPbl) CHMMETpPUM (QUryp, TpHUMEHSITh
JBIDKEHUSI TIJIOCKOCTH B MPOCTEUIINX CIydasX;

o TPUMEHSITh TI0JlydeHHble 3HaHWS Ha T[pakTHKe — CTPOUTh
MaTreMaTHUuecKue MOZeNu [Jis 3a/lau  peajibHOM JKU3HU M TIPOBOJAUTH
COOTBETCTBYIOIIME BBIYMC/IEHUS C TIPUMEHEeHUeM TPUTOHOMEeTPUUYEeCKUX (QyHKIIMM

(Tomb3ysich, T/ie He0OX0UMO, KaTbKyISITOPOM).

Cneunaanble npeamMeTHbI€ pe3y/ibTaThbl:
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@® BIaJeHMe [paBWIaMU 3allMCA  MaTeMaTUyeckKux (opmyn u
CreLiabHbIX 3HAKOB pesibe(yHO-ToueyHoU cucTtemsl JI. bpaiins;

@®  BjIaJeHUe NpUeMaMu Mpeobpa3oBaHUsl MaTeMaTUUYeCKUX BbIpaKeHUi
Ha OpaiisieBCKOM MeXaHWUYeCKOU 1eyaTHON MalllvHKe;

@  BjajeHHe ocsi3aTe/bHBIM CrIocoOoM 00ciejoBaHMS M BOCIIPUSTHUS
pesibeHbIX N300paXkeHU, TeOMeTPUUECKUX uepTekel, rpadukoB QyHKLIUM U [p.;

@®  yMeHUe BBLINOJHATH TeOMeTpUUecKrhe TIOCTPOeHUs] U UepTexu,
CTPOUTb TIpa@uKA (QYHKMM Ha KOOPAWHATHOU TUIOCKOCTM C TTOMOLLBIO

Crieqva/IbHbIX YePTEeXHBIX MTHCTPYMEHTOB.
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TemaTHueckoe IVIaHUPOBaHUE N0 YueOHOMY Kypcy «I'eomeTpus»

7 KJj1acc

(2 yaca B Hepien10, Bcero 68 yacon)

HasBaHue
paspena
(TemMbl) OCHOBHbIEe BUAbl AeATeJIbHOCTH
OCHOBHOe copep>XaHue
Kypca obyyalowuxca
(uymcno
4acoB)
Ha4anbHble MpocTenwine reomeTpuyeckmne 06beKThbI: TOYKa, dopmynnpoBaTb OCHOBHblE MOHATUSA "
reomeTpuye npsimas, OTPe30K, Ny, YroJs, MHOroyrojlbHMK, JIoOMaHas. onpeneneHuns;
cKue
cBeneHs PaBeHCTBO reoMeTpu4ecknx puryp. pacno3HaBaTb, u3o0bpaxaTb 1 o0603Ha4YaTb
X N3y4YeHHble reomeTpuyeckme Urypsil,
(14 vacos) CpaBHeHVEe OTPE3KOB U yroB. y P puryp

N3mepeHne OTpe3KoB: AJIMHA OTpe3ka, enuHuULb
N3MepeHunsl, U3MepUTeSibHbIE MHCTPYMEHTHI.

3mepeHne yrnoBs: rpagycHass Mepa yrna, usMepeHue
Yrn0B Ha MECTHOCTM.

MepneHOVKyNsipHble npsamble: CMeXHble n
BEPTUKAJIbHblE yrAbl, MepneHAnKYyNsipHbIE MNpsiMble,
NOCTPOEHME NPAMbIX YIJIOB Ha MECTHOCTM.

PaboTa C NpoCTENLLINMMN YePTEXKAMMU.

lMpakTunyeckne 3agaHna 1 3aga4uun.

onpenendaTb X B3aMMHOE pacCrnoJioxXeHune,
BbIMOJNIHATb qepTém no ycsioBumio 3aaa4u,

NpPoBOAUTbL npocrenwine
MOMOLLbIO JINHENKMN;

NOCTPOEHUS C

N3MepATb JINHENHbIE W YraoBble BeJANYUHDI
reoMeTpuyeckux n npakTnyecknx o6HLEKTOB C
MOMOLLbIO N3MepuUTesbHbIX WHCTPYMEHTOB
(nnHenka, M™MacwTabHas NuHeWKa, pyseTka,
TPaHCNOPTUP, YHEPTEXKHbIN YrOSIbHUK);

onpenenaTb «Ha [rfas» pa3Mepbl peasbHbIX
06bekTOB, MNPOBOAUTL Trpybytd OUEHKY KX
pa3smMepos.;

peWwaTb 3a4a4N Ha BblHUNCJIEHNE OJINH OTPE3KOB




N BEJINYUNH YIrnoB;

@ pelwaTb 3a4ayvyM Ha B3aMMHOEe pacroJjloKeHue
reomMeTpuyYeckux uryp;

@ NpoBOAMTbL KJlaCCU(MKALMIO Yr/IOB, BbIYUCNSATb
JIVHEMHbIE W Yr/ioBble BeINYMHbLI, MPOBOAUTH
HeobxoAVMble foKa3aTeslbHbIe PAcCyXXAeHus;

@® 3HAKOMUTbLCS C UCTOPUEN Pa3BUTUS FEOMETPUN.

TpeyronbH®
Kun. (22 4aca)

TpeyrosibHUK N €ro 3/1eMEHTHhI.

MOHATME O PpaBHbIX TPeYyroJsibHUKax W MNepBUYHbIE
npencTaB/ieHNsA O PaBHbIX (KOHFPY3HTHbIX) pUrypax.

Tpw NpuU3HaKa paBeHCTBa TPEeYroJibHNKOB.
MNepneHOnKynsap K npsiMmon.
MepgwnaHa, buccekTpuca n BbiICOTa TPeyroJibHUKaA.

PaBHOOELpPEHHbLIN TpPeyrosibHUK W €ero CBOWCTBA.

PaBHOCTOPOHHUIN TPEYroJIbHUK.
OKpPY»XXHOCTb.
MocTpoeHns UNpKynem n TMHENKON.

MpuMepsbl 3aa4 Ha NOCTPOEHME.

@ pacnos3HaBaTb Ha rOTOBbIX yepTexax
TPeyrosbHUKK, Napbl PaBHbIX TPEYroJsbHUKOB (C
yKa3aHueM rnpu3HaKoB);

@ BLINONIHATL KpPaTKyl0 3amnucb W
YCNOBUIO 3aa4u;

4yepTéxX Mo

@ BbLIBOAUTDL cnencTeus (paBeHCTB
COOTBETCTBYWLINX 3/IEMEHTOB) W3 PpPaBEHCTB
TPeyronbHNKOB;

® hopmynupoBaTb onpeneneHuns:
OCTPOYroJibHOr O, TYNOYroJsibHOro,
MPAMOYroJlbHOr O, paBHObeLpeHHOr O,
PaBHOCTOPOHHEr 0 TPeyronbHNKOB;
B6MCCEKTPUCHI, BbICOTbI, MeANaHbl TPEYroJIbHUKA;
cepennHHOro nepneHanKynspa 0OTpe3Ka;
nepuMeTpa TPeyrosbHUKa;

@ V3yYaTb aJIrOPUTM  MOCTPOEHUS  MefuaHbl,

H6MCCEeKTPUCHI U BbICOTbI TPEYrONIbHUKA;

@® hopMynmpoBaThb CBOMCTBaA n
paBHOOeApPEHHOro TpeyrosibHUKA,

NPU3HaKn

@ 2HaAJIM3NPOBATb PUCYHKU W pewaTb 3agadn no
FOTOBbIM HepTeXaM,
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@ NPVMEHATb  M3YYEHHYID  TEPMUHOJIOTUID N1
CMMBOJIMKY MNP 3anncu peLleHunii;

@ CTPOUTb YepTexu, pelaTb 3a4a4Yn C NOMOLLbIO
HAXO0XXE€HNS PaBHbIX TPEYrO/IbHNKOB;

@ pacrno3HaBaTb Ha 4epTexax W wun3obpaxaTb
OKPY>XHOCTb N €€ 3JIEMEHTbI;

@ pewaTb OCHOBHbIE 3a4a4M Ha NOCTPOEeHue: yrna,
paBHOrro OaHHOMY; cepeaunHHOro
nepneHaukKynspa MQOaHHOMO OTpe3Ka; npsmown,
npoxoasien yepes OaHHYI0 TOYKY n
nepneHaukKynsapHom AOaHHON npamMon;
BuccekTpuUChbl AaHHOrO yrna;

@ /Crnob30BaTh uMdpoBble pecypcbl ans
nccnenoBaHns CBOMCTB M3yYaeMblx Uryp;

@ 3HAaKOMUTLCA C UCTOPUEN PA3BUTUA FreOMeTPUN.

MapannenoH
ble npsMble.
(14 yacos)

OnpepeneHne napasnnesibHbIX MPSAMbIX.

HakpecT nexatuue, COOTBETCTBEHHbIE n
OLIHOCTOPOHHME yrJibl (06pa3oBaHHbIE NMPU NepeceyeHnn
napannesibHbIX NPAMbIX CEKYLLENR).

|_|pVI3HaKI/I napannesibHOCTN OBYX MPAMBbIX.

MpakTnyeckme cnocobwl
NPSAMbIX.

NMNoCTpOoEeHNA nMapannelsibHbiX

MaTbin nocTynaTt EBkAnaa.

Teopembl 06 yrnax, obpa3zoBaHHbIX
napanfienbHbiMU NPSAMbIMUA N CEKYLLIEN.

ABYMS

Yrnel € COOTBETCTBEHHO  MapasfiefibHbiIMA  Wn
nepneHanKy s ipHbIMU CTOPOHaMW.

@ (hopMynupoBaTb oOnpeaesieHne napaniesbHbIX
NpAMbIX, MNPUBOAUTL MNPAKTUYECKMEe npumMepsl
napanienbHbIX NPAMbIX;

@ V3y4aTb CBOWCTBA YrnoB, ob6pa3oBaHHbIX MNpu
nepecevyeHnn NapaanesbHbiX MNPAMbIX CEKYLLEN;

® 00BLACHATBL, YTO Takoe «CneacTemne;

@ MNMPVMEHATb MeTon OT

MPOTUBHOIO;

npnm QOoOKa3aTeJibCTBE

@ V3y4aTb MPUHLUMA KOHCTPYMpPOBaHUA 0OpaTHbIX
YTBEPXKAEHWUNA;

@ NpPoBOAUTbL [AOKa3aTeNbCTBa MNapasiNesibHOCTH
ABYX MPsIMbIX C MOMOLLbIO yryoB, ob6pa3oBaHHbIX
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Mpu3HaK napannenbHOCTN NpPSAMbIX Yepe3 paBeHCTBO
PacCTOSHUA OT TOYEK OAHOM TnMpPsSMON [0 BTOPOMN
MpPsiMON.

lMepBble NOHATUA O AOKa3aTesIbCTBaxX B reoMeTpuun.

npu nepecevyeHnmn 3TNX NPAMbIX TpeTbewn NPsSMOn;

@ aHa/M3MpPOBaTb PUCYHKM M pewaTb 3agayy no
roTOBbIM YepTexaM;

@ BbLIMOJIHATL MOCTPOEHUSA NapanesibHbIX NMPAMbIX;

@ NPVMEHSATb  M3YYEHHYID  TEPMUHOJIOTUID N1
CMMBOJIMKY MPU 3anncu peLleHunii;

@ pewaTb 3agaydn Ha OOKa3aTeJIbCTBO n
BblHNCNEHNA, NCNOJIb3YA N3yHEeHHbIE NMOHATUA;

@ 3HAaKOMUTLCA C UCTOPUEN PA3BUTUA FreOMeTPUN.

CooTHoOLIEeHNn
A Mexnay
CTOpPOHaMMn ”
yrnammu
TpeyroabHu
Ka. (14
4yacoB)

TeopeMa 0 CyMMe YrnoB TpeyrojibHuKa. BHelWwHuin yron
TpeyrosibHUKa.

OCTpOYroJibHbINA,
TpeyronbHUKMN.

MPAMOYroJiIbHbIA N TYMOYrOJIbHbIN

TeopeMa 0 COOTHOLUEHUAX MEXAY CTOPOHaMW U yriaaMmu
TpeyroJibHUKa u ee cnencTBus.

MpocTeiwne HepaBeHCTBA B FeEOMeTPUN.

HepaBeHCTBa TpeyroJibHUKa.

HekoTopble CBOMCTBA NPSMOYrOJibHbIX TPEYroJibHUKOB.
Mpu3HaKky paBeHCTBA MPSIMOYTroJibHbIX TPEYTr0/IbHMNKOB.

CBOWCTBO MeAnaHbl NPSMOYIroJIbHOrO TPeYyroJibHMKa.

@ BbIHNCIATb CYMMY YrJ10B TPEYroJibHUKAa;

@ HaxXoONTb YUCNOBblIE M 6yKBeHHbIe 3Ha4YeHnA

yrnios B reoMeTpuyeckmx 3ajavax C
NCMNOJZIb30BAaHWEM TEOpeM O CyMMe YrJos
TPEeyrosbHUKa;

@ aHa/IM3MPOBaTb  TPEYrosibHUKM C  pa3HbIMU
NaHHbIMW, NPOBOAUTL HabnoaeHusa, aenatb
BbIBObl;

@ (hopMynmpoBaTb W [0Ka3blBaTb TEOPEMbI O
CBONCTBAX NPSMOYrOJIbHOrO TPEYrobHUKA;

@ pacrno3HaBaTb Ha rOTOBbIX
pPaBHbIX  MNPAMOYrOJbHbIX
yKa3aHneM Npu3HakKoB);

yepTexax napbl
TpeyrosbHUKoB  (C

@ CTPOUTb YepTeXxu, pelaTb 3adayn C MOMOLLbIO
HaxoXXAeHMNs PaBHbIX NPSIMOYrOJIbHbIX
TPeyrosibHNKOB;

@ NPUMEHSTb CBOWCTBO MeAMaHbl NPsSiMOYroJibHOro
TpeyrosibHUKa Nnpu pelieHnmn 3agay;
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@ 3HAKOMUTbLCS C UCTOPUEN Pa3BUTUA FEOMETPUMN.

MoBTOpeHMe. MoBTopeHne un o0606leHNe OCHOBHbIX MNOHATUN 1 @® pewaTb 3adaun Ha rnoBToOpeHMe,
0O606uieHne MeTo40B KypCa reomeTpum 7 Knacca. UNNIOCTPUPYIOLLIME CBA3N MexXXAOy Pas/INyHbIMU
3HaAHUN " 4acTAMU Kypca.
ymeHunn. (4
yaca)

8 knacc

(2 yaca B HefiesT10, Bcero 68 uacoB)

Ha3sBaHm
e
paspen
a OCHOBHbIE BUA bl AEATEJIbHOCTHU
(TeMbl) OcHoBHOe copgep>XaHue
obyuvalowumxcs
Kypca
(umcno
Yyacos)
CooTHoOLLEHN MNepneHONKYNAp N HakNOHHaA. PaccToaHWe OT TOYKWN A0 @ pacrno3HaBaTb W un300paxkaTb Ha pPUCYHKE
A Mexay npsAMoWu. neprneHanKynap U HaKJOHHY, NpoBeAeHHble U3
CTOPOHaMMu 1” TOYKWN K MPAMOW; CPpaBHMBATb UX OJINHbI;
yrnamm PaccTtosiHue Mmexxay napasiiesibHbIMU MPAMbIMA.
@® opmynMpoBaTb onpenesieHNs paccToAHUA OT
TpeyrosibHu N
Kg y FeomeTpunyeckoe Mecto To4ek (FMT). TOYKM [0 MPSMOI M PACCTOSIHAS  MeXay
(OKOHYaHMe) NMocTpoeHne TpeyrosibHNKa rno TpeM 3J1IeMeHTaM. napanne.anble NPAMbIMU, NINKOCTPNPOBATL 3TN
. (9 yacos) MOHATUS;

@ pewaTb 3aja4n Ha BblYMCNEeHNE n
Nl0OKA3aTeNbCTBO, CBSA3aHHbIE C COOTHOLUEHUAMU
MeXZy CTOPOHaMW W YyrjaaMu TpeyrosibHuKa,
PACCTOAHUEM MeXAy napanfienbHbiMU NPAMbIMU,
pPacCcTOsiHNE OT TOYKW A0 MPSMOW;
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MmoaenmpoBaTb YycjioBme 3ada4dn C MOMOLLBIO
HepTexXa nnn PnCyHKa, npoBOAAT
OonosiHNTeNbHbIE MOCTPOEHNA B XO04€e peLlleHnA;

onpenensitb GUcceKTpucy yrna u cepeauHHbIn
NepneHanKynsip K OoTPE3Ky Kak reoMeTpuyeckue
MecTa Touek;

pewaTb OCHOBHblIE 3ada4h Ha TOCTPOEHNE
TPEYroJibHMKOB MO Pa3/IN4YHbIM 3JIEMEHTaM;

3HaKOMNTbCA C I/ICTOpVIEVI pPa3BnNTUA reoMeTpunin.

YeTbipexyro
NbHUKK. (24
yaca)

MHOroyroJibHUK.
YeTblpexyrosibHUK.

Bbinykbii MHOFOYrOJIbHUK.

MapannenorpamMmm, ero NpusHakM U CBOMNCTBA. YacCTHble

cnyyYanm napanfenorpaMmmoB (NpAMOYrofibHUK, PoMD,
KBagpaT), WX TMNpPU3HAKW W” CBOWUCTBa. Tpaneuus.
PaBHob6OKasas u npsaMoyronbHas Tpaneuun. Teopema
daneca.

YaosoeHne  MegmaHbl. OceBad M UeHTpasbHas
CUMMETpPUMN.

n3obpaxaTb W pacno3HaBaTb Ha YepTexax

YeTbIPEXYTrOJIbHUKX  PasHbIX BUIOOB U UX
3/1IEMEHTHI;

dopmynmpoBaTb onpeneneHuns:
napannenorpamma, npPsIMOYyrosibHMKa, pomba,
KBadpaTa, Tpaneuun, paBHoObOKOW Tpaneuuwu,

NPSIMOYrOJIbHOW Tpaneunu;

JI0OKa3blBaTb W WCMNONb30BaTb MNpPU pPeLIeHUN
3a/a4 NPU3HaKM 1 CBONCTBA: NapassiesiorpamMmma,
npsAMoyrosibHMUKa, poMmba, KBaapaTa, Tpaneuuu,
paBHOOOKO Tpaneuunu, NPSAMOYroJIbHOW
Tpaneuwuw;

npoBoANTb MOCTPOEHUA C MOMOLLUBIO UMPKYNA U
JINHENKWN C NCMOJSIb30BaHMe TeopeMmbl Paneca;

NPUMEHSTb mMeTon YyIBOEHUS MennaHbl
TpeyrosibHUKa Npu peLleHnn 3anay;
NpuMBOANTL  MpuMepbl  duryp, obnagatoLimnx

0CEeBON W LEHTpaJibHOW CUMMEeTpUEen, a Takxe
npuMepbl 0CEBOW W LIeHTPasbHOW CUMMETpUn B
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OKpy>Katowen obCcTaHOBKeE;
@ CTPOUTb CUMMETPUYHbIE PUTYPHbI;

@ /Crosib30BaTb  UUGpPOBbIE  pecypcbl  Ans
NCCNeloBaHNA CBOWCTB U3yYaeMbIX puUryp;

@ 3HAKOMUTbLCS C UICTOPUEN Pa3BUTUS FEOMETPUN.

Mnowanb.
Teopema

Mundparopa.
(13 4yacos)

MNMoHATMe 06 obLien Teopmn Naowaaun.

Mnowanb MHOI0yroJfibHUKa,
TpeyrosibHUKa, Tpaneyuu.

napannenorpaMmma,

OTHOWeEHMe nJowanen TPeyrosbHNUKOB C 06WmM
OCHOBaHMeM unm obLiein BbICOTOMN.

BbluncneHne nnowanen CrnoXxHbIX Guryp depes
pa3bueHne Ha YacTu N 4OCTPOeHMe.

Mnowann uryp Ha knet4yatom bymare.

Teopema Mudaropa, eé
rnpMMeHeHwue.

DOKa3aTeNbCTBO n

ObpaTHasa Teopema Mudaropa.

® bopMmpoBaTb NEepBUYHbIE MNpPeACTaBIEHUAMU
o6 obwen Teopum nnaowanm  (Mepsbl),
opmMynmpoBaTb CBONCTBa NaoLaAN, BbIACHATb
NX Har NS aHbIN CMbICIT;

@ BbLIBOOUTDL dhopMy bl naowann
napannenorpamMmma, TpeyrosibHMKa, Tpaneyuun
n3  dopMysbl  naoWaAn  NPSMOYroJibHMKA
(kBagpaTa);

@ BbLIHNCATb (pa3J'II/I‘-|HbIMVI cnocobamn) nnowanb
TpeyroJibHMKa w”n nnaowagn MHOroyroJibHbIX

uryp;

@ HaxoAMTb naowaan uryp, n3obpa>k€HHbIX Ha
KneT4yaTon Bymare, mcnosb3oBaTb pasbueHwue
Ha 4YacTu N OOCTPOEHUE;

@ pa3bupaTb npumepsbl 1NCMNOJIb30BaHUA
BCMOMOraTeNlbHOW naowaan AN pelleHus
reoMeTpuyeckmnx 3aaav;

@ Oonupasicb Ha [JaHHble yC/IoBUS  3ajauw,
HaxoauTb BO3MOXXHOCTH npuMeHeHns
HeobxoaunMbIX (OpMysT KU CBOWCTB nJowaau,
npeobpa3oBbiBaTb (HOPMYbl;

@ BbLIYVCNATH naoLann
MHOIOYrOJIbHbIX PUryp;

Pa3nn4HbIX
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@® [0Ka3blBaTb
MCNoJsIb30BaTh
BbIYNCNEHUAX;

Mudaropa,
NMPakKTUNYeCKnNX

Teopemy
eé B

@ MPVMMEHATb NONYYEHHbIE 3HAaHNA U YMEeHNA npu
peweHnn NpakKTn4eCcKnx 3agay,;

@ 3HAKOMUTbLCHA C ncropumen pa3BUTUSA
reoMeTpun.
MonobHble MponopunoHanbHbIE OTPE3KMN. @ O0OBLACHATL  MOHATME  MPOMOPLNOHANBLHOCTY
TPeyrosibHu OTPE3KOB;
KB y MNopobue TpeyronbHNKOB, KO3hdUUMeHT nogobus. P
' MpU3HAKIA NOAO6MS TDEVIOALHUKOR @ vccnefoBaTb BOMNPOCHI O MPOMOPLMOHAIbHOCTU
(18 yacos) P A pey ' OTPEe3KOB, Ha KoTopble 6uccekTpuca n[ennT

CpefHsist NIMHUS TPeyroJibHUKOB.

MpuMeHeHne noaobus Npu pelleHnn 3aaay. Teopema o
TOYKe rnepecevyeHnss MeanaH TpeyrosibHUKa.

NMponopunoHanbHble
TpeyroJsibH1Ke.

oTpe3Kn B npsaAMoOyroJibHOM

lMpakTuyeckme NpuUIo>KeHms nogobus TPeyroJisHMKOB.

CTOPOHY TPeyrosbHNKa,
CTOPOHAM TPEeYroJsibHUKA;

npmnnexawnmm

® dopmynupoBaTb noaobHbIX

TpPeyrosisHNKOB;

onpegeneHvne

@ HAaxXoOunTb noaobHble TpeyrojbHUKN Ha
roOTOBbIX HyepTexaxX C yYKa3aHnem
COOTBETCTBYHOLNX NMPN3HaKOB nogobus;

@ pelaTb 3a4a4M Ha noaobHble TPEeYronbHUKK C

MOMOLbID  CAaMOCTOSITE/IbHOrO  MOCTPOEHUS
yepTexen " HaxoXXAeHns NoOo6HbIX
TPeyrosbHNKOB;

® dopmynmpoBaTb W [OOKa3blBaTb Teopemy 06
OTHOLIEHNN naowanen noaobHbIX
TPeyrosibHUKOB;

@ NpPoOBOANTL AOKa3aTesbCTBa C UCMOJIb30BaHNEM
npu3HakoB nonobus;

® [10Ka3blBaTb TpW npusHaka rnonobuns
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TPeyrosbHUKOB;
@ HaxoauTb njowann nogobHbIX huryp;

@ (hopMynMpoBaTb onpefesieHne cpenHen JINHUK
TPeyrosibHUKa;

@ rNnpoBOOUNTbL OOKa3aTeJIbCTBO TOro, 4TO
MeOunaHbl TpPEYroJibHMKa nepecekalkTcs B
OOHOMN TOYKEe, U HaxXoOAuTb CBSA3b C LeHTPOM
MacCc, HaxXxoaonTb OTHOLWIEHWME, B KOTOpOM
MeOunaHbl 4eNaTCa TOYKOW UX nepece4vyeHud,

@ nccnegoBaTb BOMPOC O MPOMNOPUUNOHAJIbHBLIX
oTpe3Kax npaMoyroJibHoro TpeyroJibHUKa,
pewaTb cooTBETCTBYIOLLMNE 3ada4yn Ha
BblHNCNEeHWE,

@ paccMaTpuBaTb NMpUMeHeHMe MeToda nonobusa B
3alla4ax Ha NoCTpoeHue;

@ O0OBACHATL, KaK MOXXHO UCMOJIb30BaTb CBOWCTBA
nogobHbIX TPEeyrosbHUKOB B W3MEpPUTENbHbIX
paboTax Ha MeCTHOCTW;

@ pewaTb reomMeTpmnyeckme 3agadm M 3agadn ns3
peaan0|7| XXWU3HN C UCNOJIb30BaHMEM MNOA0OHbLIX

TPeyrosisHNKOB.
@ 3HAaKOMUTbLCH ¢ ncTopuen pa3BUTUS
reomMeTpun.
MoBTopeHMe, MoBTOpeHME OCHOBHbIX MOHATUNA N METOLOB KypCOB 7 ” @ pelwaTb 3a4a4m Ha NoBTOpPEHME,
obobuieHne un | 8 knaccos, 0606LLEHNE 3HAHUA. UNNIOCTPUPYOLWME CBA3M MeXAY pPa3/NyHbIMUK
cMcTeMaTm3a 4acTsIMU Kypca;

Uns 3HAHUNA.

(4 4yaca)

@ NMPUMEHSATb MOJIyYeHHble 3HaHWUSA NpU pelleHunin
NMPpaKTN4eCKnX 3anad.
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9 KJ1acc

(2 yaca B Hepes10, Bcero 68 uacon)

Ha3sBaHm
e
paspen
a OCHOBHbIE BUAbl BEeATENIbHOCTHU
OcHOBHOe copep>XaHue
(Tembl) obyualowuxcsa
Kypca
(umcno
Yyacos)

NopobHble CuHyc, KOCUHYC, TaHreHc OCTpOro yrna opMynnpoBaThb onpeneneHns

TpeyrosibHUK NPSAMOYrosibHOIro TpeyrosbHuUKa. OcHoBHOE TPUroHOMETpUYECKUX (YHKLUA OCTPOro yrna,

n TPUrOHOMETpUYeCcKoe TOXXOEeCTBO. MPOBEPATb X KOPPEKTHOCTD;

(okoHYaHwue). TpuroHomeTpudeckne pyHkummn yrnos 30°, 45° n 60°,

(6 Yacos) BbIBOAUTb TPUrOHOMETpPUYEeCKMe COOTHOLLUEHUS
B NPSAMOYIrOJ/IbHOM TPEYroOJIbHUKE;
nccnenoBaTb COOTHOLWIEHUA Mexay CTOpPOHaMU
B MPAMOYrOJlbHbIX TPeyroJibHMKax C yrjiamm B
45° n 45°; 30° n 60°;
ncnonb3oBaTb  (PopMybl npveeneHns n
OCHOBHOE TpUroHoMeTpu4eckoe TOXXOeCTBO A
HaxoXXaeHus COOTHOLUEHNI Mexnay
TPUFOHOMETPUYECKUMU PYHKLNAMU Pa3/INYHbIX
OCTpPbIX Yr0B;
MPUMEHATb MOJZIYYEHHbIE 3HAHUA U YMEHUSA Mnpu
peLeHnn NpakTNYeCKNX 3anay;
3HAKOMUTbLCHA C UICTOPUEN PA3BUTUSA FrEOMETPUMN.

OKpPY»XHOCTb. B3anMHoe pacnosioXXeHne OKPY>XXHOCTU 1 NPAMOWN. dopMynnpoBaTb oOnNpeneneHns. OKPYXHOCTH,

(18 4acos) KacaTenbHasa 1 ceKkylas K OKPY>XHOCTMW. Xopabl, anameTpa n KacaTeslbHOW K
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BnncaHHbIE N LeHTpasibHbIE YIJibl, IOl Mexnay
KacaTesIbHON N XOPAOMN.

Yrnbl MeXAy XxopAamu N CeKyLLNUMMU.

Teopema 0 Npon3BegeHNN OTPE3KOB XOpa, TeopeMbl O
npon3BeneHnn OTPE3KOB CEKYLLNX, TEOPEMA O KBagpaTe
KacaTeJIbHON.

buccekTpuca n cepeanHHbIN NEPrneHaAnKYNap Kak
reoMeTpuyeckme MmecTa TOYeK.

OKpY>XHOCTb, BNKUCaHHaA B yro. BnncaHHasa u
OMMCaHHasa OKPYXXHOCTU TPeyrosibHMKa.

BrnivcaHHble U ONNCaHHbIE YEeTbIPEXYTOJIbHUKW.

OKPY>XHOCTW; M3yYaTb WX CBOWCTBA, MPU3HaKMW,
CTPOUTb YEPTEXMN;

dopmynnpoBaTb W [OOKa3biBaTb
CBOWCTBE KacaTeNbHOoW, o}
KacaTenbHon, 06  oTpe3kax
NpoBeOEHHbIX N3 O4HOWN TOYKW;

TeopeMbl: 0
npu3Hake
KacaTesibHOn,

hopMyIMpoBaTb MNOHATUS AYrU OKPYXKHOCTU W
rpafyCHON Mepbl Oy OKPY>XXHOCTW;

opMynmpoBaTb onpeneneHns LEeHTPaJbHOro wu
BMMCAHHOIO Yyrna;

pacrno3HaBaTb Ha 4YepTexXax U
LUeHTpaJibHble N BMNMNCaHHbIE YT Jbl;

n3obpaxxaTb

opMyiMpoBaTb W [0Ka3biBaTb TEOPEMblI O
BMMCAHHOM yrie, 06 oTpe3kax nepeceKatoLnxcs
xopa;

q)OpMyJ'II/IpOBaTb n OoKa3blBaTb <Cceanctsmna w3
Teopembl O BMNCaHHOM Yyre,;

ncnonb3oBaTb Meton FMT Ana HNoka3aTesNibCTBa
TeopeM O nepecevyeHun 6uccekTpmuc Yyrnos
TpeyrosbHUKa N cepeanHHbIX NepneHankKynspos
K CTOPOHaM TpeyroJlbHUKa;

opMmynmpoBaTb  OMNpefesieHne  OKPY>XXHOCTH,
BMUCAHHOW B MHOIOYrOJIbHUK, U OKPY>XHOCTH,
OMNCAHHOW OKOJI0 MHOIOYrOJIbHUKA;

dopmynnpoBaTb W [OOKa3biBaTb Teopembl: 06
OKPY>XXHOCTW, BMWUCAHHON B TpPeyrosbHUK, 06
OKPY>XHOCTW, ONNCAHHOW OKOJ1I0 TpeyroJibH1UKa, O
CBONCTBax CTOpPOH OMMCaHHOro
4eTbIPEXYrOJIbHUKA, 0 CBONCTBE yrsoB
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BMMCAHHOIO YeTbIPEXYTrOJIbHMKaA;

nccneposaTb, B TOM YUWCAE€ C  MOMOLLbIO
LMDPOBbLIX PECYPCOB, BMUCAHHbIE N OMUCAHHbIE
4eTbIPEXYro/IbHUKW, BbIBOAWTb WX CBOWCTBA W
NPU3HaKW;

NMPMMeHATb noJsiyd4eHHble 3HaHUA N YMeHUA Mnpu
peweHnn NpakKTn4HeCKnNX 3aaas;

3HAaKOMUTbLCA C I/ICTOpI/IeI7I Pa3BnNTUA reoMeTpunin.

BekTopbl.
4Yacos)

(16

NMoHATHMe  BekTopa. [HnanHa  (Mogy/nb)  BeEKTOpa.
PaBeHcTBO BekTopoB. OTKjNadblBaHMe BeKTopa OT
AaHHON To4Yku. CroXXeHme n BblMUTAHNE BEKTOPOB.
YMHO)XeHMe BeKTopa Ha 4uncio. lNpnmeHeHne BeKTOpPOB
K peweHuto 3agayd. CpeHAa IMHNSA Tpaneunu.

dopmynmpoBaTb onpeneneHmns n
WNNOCTPMPOBATbL MOHATUA BEKTOpa, €ro AOJINHbI
(Mooynsl), coHanpaB/IEHHbIX U MPOTUBOMOJIOXHO
HanpaBJ/IeHHbIX BEKTOPOB, KOJUUIMHEAPHbIX W
paBHbIX BEKTOPOB, HYJ1I€BOIr0 BEKTOPA;

NCNOJIb30BaTb BEKTOPbl KakK HarnpaB/ileHHble
oTpe3sKwu, nccneposaThb reomMeTpuyeckni
(nepemewteHne) n dusnyecknin (cmna) CMbICAbI
BEKTOpPOB;

n3obpaxaTb BEKTOpPbI 3aaHHOMN DJINHBI,
3aj@aHHOrro HanpaBJieHus, n3obpax<atoT
COHanpaBJieHHbIE, NMPOTUBOMOJIOXKHO
HanpaBJieHHble,  KOJUZIMHEAPHbleE U  paBHble
BEKTOpPbI;

3HaTb oOnNpeaeneHuss CyMMbl W Pa3HOCTU
BEKTOPOB, YMHOXXEHMUSI BEKTOPAa Ha 4UCHO;
nccnenoBatb, B TOM  4ucsae C  MOMOLLbIO
LNPOBLIX  PecypcoB, TreoMeTpuYeckuin u

hr3nMYeCcKnin CMbICAbI 3TUX onepauunii;

dopmynmpoBaTb W [OoKa3biBaTb C MOMOLLbIO
BEKTOPOB TEOPEMY O CPeAHEN INHUN Tpaneyuu;
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pewaTb  3aja4Ynm  Ha  [OKas3aTeNbCTBO W
NoCTpOEHwMe, NCNosb3ys N3y4YeHHblE
yTBEPXXOEHMNS U NPaBUNa;

3HAKOMUTbLCSA C UCTOPUEN Pa3BUTUA FreOMeTPUN.

MeTon
KoopOunHaT.
(22 yaca)

PasnoxxeHmne BeKTOpa NO ABYM
BeKTopaM. KoopanHaTbl BEKTOpa.

HEeKOJUJIMHEAQPHbIM

CBs3b MeXny KoopanHaTaMn BEKTOPa N KoopAnHaTaMn
€ro KOHuUa 1 Ha4ala.

MpocTenwmne 3agaym B KOopaMHaTax.
YpaBHeHME OKPYXKHOCTU U MPSMOIA.

B3aMMHOe pacrnosioxXeHne ABYX OKPY>XHOCTel. KacaHune

OKpy>HocTeln. Obuime  KacaTeflbHble K  [ABYM
OKPY>KHOCTSIM.
MeTon KOOpAWHAT MpPU pPeLleHUn TreoMeTpPUYecknx

3a4au. Mcnonb3oBaHue
NpakTNYeCKNX 3adadax.

MeTola  KOoopAuHAT B

packfiagbliBaTb BEKTOP no ABYM
HEKOJIJINHEAPHbIM BEKTOPAM;
06BbACHATL " UNNIOCTPUPOBATL NMOHATUS

I'IpFIMoyl'OJ'IbHOVI CNCTeMbl KoopanHaT, KOOpOMNHAT
TOYKWN, KOOPAOMHATHbLIX BEKTOPOB W KOOpPAWHAT
BEKTOpPa;,

pewaTb 3ajavyn Ha [OEeNcTBMS C BEKTOpamMu B
KOOpAWHATaXx;

BbIBOOAUTb W MPMMEHATb Mpun peweHnn 3apgad

bopMynbl  KOOPAMHAT  CEpPeAuHbl  OTpes3kKa,
pPaccToAHMA MeXay [ABYMs TO4YKaMu, AJIHbI
BEKTOPa;

BbIBOAUTb YPaBHEHME MPSIMON N OKPY>XHOCTU;

BblAENATb MOJIHbIA KBagpaT ON8 HaXoXAeHus
LeHTpa W paauyca OKPYXHOCTUM Mo eé
YPaBHEHWUIO;

pewaTb 3aja4Yn  Ha
nepecevyeHnss npsMbIX U
MOMOLLbIO MeTOAa KOOPAMHAT;

HaxoXXOeHne  To4ek
OKpY>XXHOCTen ¢

nCcnosb30oBaTbh CBOWCTBA yrsi0BOro
Koa(hpuuMeHTa NpAMON Npu pelleHnn 3anad,
AN onpenesieHnsa pacnoslIoXXeHUsA NpPsMon;

nccneposatb, B TOM
UMN(POBLIX  pPecypcos,

yucne c
cayyvawm

MOMOLLLbIO
B3aMMHOI0
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PaCnoJIOXKEeHNA OBYX OKPY>XXHOCTEN;

@ pewaTb 3adayvyn, CBA3aHHblIe C TMOCTPOEHUNEM

OKPY>XHOCTEN N KacaTeNbHbIX K HUM;

NMPMMEHATb KOOoOpAMHaThI npun peweHnn
reoMeTpn4ecknx n npakKTund4eCckKnx 3adad, O
nocTpoeHnA MaTeMaTn4eCKnX Moaenewn

PealJibHbIX 3a0a4 («meTOn KOOpD.I/IHaT»);

MoJsib30BaTbCA A5 MOCTPOEHUSA N NCCNEeLOBaAHNN
UnpoBbIMKN pecypcamu;

@ 3HAKOMUTBCSH C UCTOPUEN PA3BUTUSA reoOMeTPUn.
MoBToOpeHMe, MNoBTOpeHMe OCHOBHbLIX MOHATUA U METOO0B KypCoB 8 1 @ pewaTb 3afa4un Ha noBTOpeHUe,
obobuieHne wn | 9 knaccos, 0606 EHME 3HAHWNA. WANIOCTPUPYIOLLME CBA3N MeXAY pPa3/InYyHbIMU
cuctemaTumsa 4aCTAMU KypCa;
uMs  3HAHWUWA.
(4 yaca) @ NPUMEHATb MOJIYYEHHbIe 3HaHUA MNpPU peLleHnn
NnpakTU4yecknx 3agas.
10 xnacc
(2 yaca B Hepie110, Bcero 68 yacon)
Ha3sBaHm
e
pasaen
a OCHOBHbIE BUAbl AEATENIbHOCTHU
OcHOBHOEe coaep>XaHue
(Tembl) obyyarwowuxcs
Kypca

(ymcno

Yyacos)
CooTHoOLLeHHN OnpepeneHne TpUroHOMeTpUYECKUX PyHKLNN yraoB OT ® (dopMynmpoBaTb onpenesieHns
A Mexxay 0° no 180° KOCMHYC U CUHYC MPSMOro M Tynoro yrna. TPUrOHOMETPUYECKUX  (PYHKUUA  TynbiX WU

CTOPOHaAMU U

Teopema KocuHycoB. (0606 EHHaAsA) TeopeMa CUHYCOB

NpPAMbIX YT JIOB;
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yrnamu
TPeyrosbHU
Ka.
CkanspHoe
npovsseneH
ne
BEKTOPOB
(24 yaca)

(c pagnycom oOnMMCaHHOM OKPYXXHOCTK). HaxoxxpeHue
OJIMH  CTOPOH W BEAMYMH YrJIoB TPEYroJ/IbHUKOB.
dopmMmyna naowagn TpeyrosibHUKa 4epes3 ABe CTOPOHbI
" yron Mexnay HUMWN. dopmyna naowann
YeTbIPEXYroJibHMKA 4Yepe3 ero JAguaroHanam wu yron
Mexxay HUMKU. MNpakTnyeckoe nNnpuMeHeHne AokKa3aHHbIX
TeopeMm.

CkanspHoe npousBeneHne BEKTOPOB, ero NpuMeHeHune
ONA HAX0XXAEeHUS OJINH U YT JI0B.

PeweHne 3a4a4 C NOMOLLLIO BEKTOPOB.

NpnmeHeHne BEKTOpPOB ans
KUHEMATUKN N MEXaHUKMN.

peweHns  3amau

BbIBOAUTb TeOpeMy KOCMHYCOB W Teopemy
CMHYCOB (C paanycoM OonNMcaHHOW OKPYXXHOCTN);

pelwaTb TPeyrosbHUKK;

pewaTb MpakTn4eckmne 3agaydn, ceogdlimecsa K

HaX0XXAEHUIO pPa3NYHbIX 3JIEMEHTOB
TPeyrosibHuKa;
NCNoNb30BaTb CKansipHoe npou3sBeneHue

BEKTOPOB, BbIBOAUTb €ro OCHOBHbIE CBOWCTBA;

BbIYMCNATL CYMMY, Pa3HOCTb MW CKaJiipHoe
npon3BefeHe BEKTOPOB B KOOpAMHATAX;

npuMeHATb  CKaJidpHoe
HaxoXaoeHuna ONnH 1 yrJios;

npomsseneHne Onsd

npuMeHATb BEeKTOPbl OJid
KUHEMAaTUKN N MeXaHNKWN.

pelueHns 3agad

3HAaKOMNTbLCA C I/ICTOpI/IEI7I Pa3BUNTUA TreEOMETPUMN.

lMpaBuibHbIE
MHOIOYroJibH
NKMW. OnvHa
OKPY>XXHOCTW

" niaowagb
Kpyra. (20
4YyacoB)

MNpaBusbHbIE MHOFOYrOJIbHUKMW, BblYMCNEeHNE nx
3J7IEMEHTOB. OKpPY>XHOCTb, ornncaHHas 0KOJ10
NpPaBUJIbHOr0 MHOTOyrosibHMKa. OKPY>KHOCTb, BNUCaHHas
B NnpaBUJIbHbIN MHOIOYrOJIbHUK. MNocTpoeHue
NMpPaBWJIbHbLIX MHOFOYrOJIbHMKOB.

HYucno m v AJIMHa OKPYXHOCTU. InMHa OKPY>XHOCTU W
AYrn OKPY>XXHOCTW. liowanb Kpyra U ero 3J1eMeHTOB
(cekTopa n cermeHTa). BbluucneHune nnowanen uryp,
BKJTIOYAIOLWNX 3/IEMEHTHI Kpyra.

dopmynmpoBaTb onpenesieHne  npaBUJIbHbIX
MHOIOYrOJ/IbHUKOB, HAXOAUTb UX JIEMEHTHI;

NONb30BaTbCA MOHATUEM [OJINHbI OKPYXHOCTU,
BBEOEHHbIM C NOMOLLbIO NpaBUIbHbIX
MHOIOYroJIbHUKOB, ONpefensaTb YUC/O T, AJINHY
AYTU 1 pagnaHHYo Mepy yrna;

pewaTb 3a4adYn Ha MNoCTPOeHMe MnpaBUJIbHbIX
MHOIMOYroJIbHUKOB, B TOM 4uCJsie C TMOMOLLbIO
LUMNGPOBLIX PECYPCOB;

onpenensTb Naowanb Kpyra;

BbIBOOAUTL (QOpPMYJibl (B rpaflyCHON N pagnaHHOW
Mepe) ona OoavH Ayr, njowagen CEeKTOpoB W
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CEerMeHTOB;

BbIYNCAATE nowaan dQuryp, BKJOYaOLWNX
3/IEMEHTbI OKPY>XXHOCTU (Kpyra);

HaxoOuTb NJowannm B 3afadyax peasibHOMu
YKU3HW;

3HAaKOMUTbLCA C I/ICTOpVIeVI Pa3BnNTNA reoMeTpuni.

OBnxeHns
naockoctu. (8
Yyacos)

[MToHATHME O
rnepeHoc,
CUMMeTpPUN.

NoBOPOT MU

OBVXXEHUN MJOCKOCTU. [MapannenbHbiN
cummeTpusa. OCM M UEHTPbI

npOCTeVILLII/Ie npuMmeHeHn4d OBVXEHNN B

pelleHnn 3a4au.

pa3bupaTb npuMepsl, NNNCTpUpyoLLIne
MOHATUA  OBM)KEHMS, LUEHTPOB U  OCeMn
CUMMeTPUK;

dopmynmpoBaTb onpenesieHns napasnesbHoro

nepeHoca, MOBOPOTa W OCEBOM CUMMETPUN;
BbIBOAUTH nx CBOWNCTBA, HaxoOuTb
HEMoOABV>XXHbIE TOYKU;

HaxoOAuTb  UEHTPbl U OCK  CUMMETpPUi

NpocTenwnx uryp;

NPUMEHSATb napasnnesnbHblii
CUMMETPUIO MNPU  peLleHnmn
3agad (pa3bupaTb Npumepsl);

nepeHoc "
reoMeTpuYeckmx

NCMoab30BaTb AJ19 NOCTPOEHUA N UCCIeA0BaHUN
UndpoBbIe pecypchl.

MoBTOpeHune
obobuieHne,
cncrtemMaTms
auns
3HAHUN.

(16 yacos)

MoBTOpeHune
9 kKnaccos,
MpocTenwne

OCHOBHbIX MOHATUA 1 METOL0B KYpCOB 7—
obobLieHne M cuctemaTmsaunsa 3HaHUN.
reomeTpuyeckmne purypbl U1 Ux CBONCTBA.

N3mepeHne reoMeTpuyeckKnx BeJSINYUH. TpeyrosibHUKWN.

MapannenbHble "

OKpY»XXHOCTb
Yrnel B
OKPY>XXHOCTU
OKPY>XHOCTb.

OKPY>XHOCTW.

nepneHouKynsipHole  rpsmbie.
feomeTpunyeckme mMnoCTpPoeHNS.
BnucaHHble ” OMMCaHHbIe
MHOIOYroJIbHVUKOB. MNpamas n
YeTbIpEXYro/IbHUKWU.  BnuncaHHble U

N Kpyr.

onepupoBaTb MOHATUAMKU: uUrypa, TO4Ka,
npsmas, yron, MHOIOYrOJIbHUK,
paBHObOeApEeHHbIN n PaBHOCTOPOHHMUN
TPEeYrofbHUKN, MNPSAMOYrOJibHbIA TPEYrosbHUK,
MeaunaHa, buccekTpuca n BbICOTA
TpeyronbHuKa, napansienorpamm, pomb,
NPAMOYroJIbHUK, KBaaparT, Tpaneuus;
OKPY>XHOCTb, KacaTesibHasi; PaBEHCTBO WU
nogobue duryp, TPeyroJsibHUKOB;
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OMMCaHHbIe YeTbipexyrosibHUKK. Teopema lMudcaropa wm
Havana TPUrOHOMETPUN. PelueHne obwnx
TpPeyroJsibHUKOB. MpaBwusibHbIE MHOIOYrOJIbHUKWU.
Mpeobpa3oBaHna nnaockoctun. [AsuxeHunsa. TMonobue.
CummeTpua. Mnowanb. BbldmncneHne  naowanen.
Mnowann noaobHbix Guryp. NekapToBbl KOOPAWHATbI
Ha NJIOCKOCTU. BeKTopbl Ha MJIOCKOCTN.

napanfienbHoCTb n nepneHanKynspHoCTb
NPAMbIX, Yrosl MeXay TMpsMbIMU, CUMMeTPUs
OTHOCUTENbHO TOYKM W  NPSAMOW;  AJINHa,

pacCcTosHME, BeNWYuHa  yrna, njouwags,
nepumeTp;

NCMNo/b30BaTb opmynbl: nepumeTpa n
naowanmn MHOIOYrOJIbHMKOB, LOJHBI

OKPY>XHOCTM W nJowaan Kpyra, ob6béma
NPsSIMOYroJiIbHOro NMapasnfienenunena;

onepupoBaTb MOHATUAMMN: npPsMOyroJibHas
CUCTeMa KoopAuHaT, BEKTOP; NUCMOJIb30BaTb 3TU
MOHATUA ONA npencTaB/ieHUAs  OAaHHbIX U
peweHna 3apgady, B TOM 4ucne w3 [pyrux
y4ebHbIX NpeaMeToB;

pewaTb 3adadYn Ha MOBTOPEHME OCHOBHbIX
MOHATUN, NNCTPaLNIO cBSi3en Mexay
pPa3/INYHbIMU HYacTAMU Kypca;

BbIOUpPaTbh METOoA A/ PelleHns 3a4a4u;

pewaTb 3a4a4M N3 NOBCEeOHEBHOM XU3HN.
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ITPUMEPHASI PABOYAS ITPOI'PAMMA 110 YYEBHOMY
KYPCY «BEPOATHOCTDb U CTATUCTUKA»

CojepxaHue yue0HOro Kypca «BepoATHOCTh U CTaTHCTHKA»
8 xnacc

[TpefcTaBieHye JaHHBIX B BUe TaO/uil, Juarpamm, rpaduKoB. 3arioTHeHe
TaO/MIl, UTeHWe U TIOCTPOeHHe aAuarpaMM (CTONOMKOBBIX (CTO/OUATHIX) M
KpyroBbix). UTeHue rpadUKoOB peasbHBIX TpolieccoB. V3BineueHue uHbOpMaIlu
W3 iMarpamMmm U Tab/In1], UCITOb30BaHWe ¥ UHTepIipeTalys JaHHbIX.

OrnucaTenbHasi CTaTUCTHKA: CpefHee apudMeThueckoe, MeAWaHa, pa3Max,
HauOo/blllee ¥ HauWMeHbIllee 3HaueHWss Habopa UMC/IOBBIX JlaHHBIX. [IpuMephI
CTy4YaliHOW U3MEHUYMBOCTH.

CrnyualiHbIii 9KCIiepuMeHT (OIbIT) M C/lydaiiHoe coObiTHe. BeposiTHOCTH M
yacToTa. Pojib MasioBepOSITHBIX U MIPAaKTUUECKH JJOCTOBEPHBIX COOBITHH B MPUPO/E
U B o01iectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUW BePOSITHOCTEH.

I'pad, BeprmHa, pebpo. CrereHb BepiMHBL. Uucio pébep W cymMmapHas
crenieHb BepiiuH. [IpeacrtaBnenue o cBsisHocTu rpada. Lenu v nukiel. [lyty B
rpadax. O6xop rpada (siinepoB myTh). IlpeacraBieHre 006 OpHEHTHPOBAHHOM

rpade. Perienue 3a7jau ¢ momotibio rpagos.

9 knacc

[TpencraB/ieHye JaHHBIX B BUZe Tab/uI], AuarpaMM, rpad@ukoB. MHOKeCTBO,
5/IeMEeHT  MHOJKeCTBa, [MOAMHOXecTBO. OrepaluM  HaJ  MHOXXeCTBaMH:
o0bevHeHWe,  TiepeceueHHe,  gomojHeHWe. CBOWMCTBa  oreparjuii  Haj
MHOXXeCTBaMHU:  ITlepeMeCTUTe/IbHOe,  coueTaTe/ibHOe,  pacripee/iuTe/IbHOe,
BK/ItoueHus. Vcmosib3oBaHWe Trpaduueckoro IpejCcTaB/eHUus] MHOXEeCTB [I/si
OMMCaHKWs peabHbIX MPOLIECCOB U SIBJIEHUM, MPU PeLlIeHUU 3a/iay.

N3mepeHne paccenBaHus [JaHHbIX. [lucriepcys U CTaHZAPTHOE OTKJ/IOHEHHe
YKMC/IOBLIX HAOOpOB. [luarpaMMa pacceruBaHUsI.

OnieMeHTapHble COOBITHSI Cay4yaiHOro omnbiTa. CiydaiiHble COOBITHSI.



BepositHocTi  coObITHI. OMNBITBI  C  PABHOBO3MOXXHBIMH  3/IeM@HTapHBIMU
cobbiTussMU. CrydaiiHbiii BbIOOP. CBsi3b MeX/y MajlOBepOSITHBIMU U TIPAKTUUeCKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPO/Ie, 00I1leCTBe U HayKe.

HepeBo. CBOWCTBa [epeBbeB: €OWHCTBEHHOCTb MYTH, CyLeCTBOBAHUE
BUCSUell BepIMHbBI, CBSI3b MEXK/Jy UHCIOM BepIIMH U uuciaoM pébep. IIpaBusio
yMHOXeHUs. PeliieHre 3a/iau ¢ TioMoInbio rpacdoB. [TpOTHBOMNOIOKHBIE COOBITHS.
HNuarpamma Oiinepa. OO0beAnHeHWe W TiepeceueHre COObITHH. HecoBMecTHBIe
cobbiTus. DOpMysia C/I0KEeHUsS] BePOSITHOCTEM. Y C/IOBHasi BEPOSITHOCTb. [IpaBuiio
ymMHOXXeHUs.. He3saBucumble cobbitus. IlpefcTaBieHue SKCTiepUMeHTa B BU/E
JepeBa. PemieHue 3alau Ha HaxOXK[eHHWE BEPOSITHOCTEM C TOMOILIBIO JiepeBa

CTy4yalHOT0 3KCIeprUMeHTa, uarpaMm Jujepa.

10 xnacc

[TpencraBneHve [JaHHBIX B BuAe Tabnuil, Jguarpamm, rpaduKOB,
WHTepIipeTalys AaHHbIX. UTeHWe U MocTpoeHue Tab/iuL], Juarpamm, rpadukoB 1o
pealbHbIM JaHHBIM.

[Tepe6op BapuaHTOB. I[lepectaHoBkKM ¥ ¢akTopran. CoueTaHWs W YUCJIO
couetanuii. TpeyrosbHuK Ilackansi. PellleHWe 3aZiad C  HCIO/b30BaHUEM
KOMOWHATOPUKH.

'eomeTprueckasi BepoSTHOCTh. CiiyualiHbli BbIOOp TOUKM U3 (UTYphl Ha
TJIOCKOCTH, M3 OTpPe3Ka U U3 YT OKPY>KHOCTH.

WcnbiTanve. Ycrnex u Heygaua. Cepusi MCIBITaHUW [0 TEpPBOro ycriexa.
Cepusi ucnbiTanuii bepHy/umi. BeposTHOCTH COOBITHIA B CEPUM  HCIBLITAHUM
bepnymm.

CrnyyaiiHasi BeJIMUMHA W pacrpefie/ieHWe BepOATHOCTer. MaremaTuueckoe
oXuzaHue U gucriepcus. [lpyMepbl  MaTeMaTUUeCKOrO  OXKWJAaHUS — Kak
TeOPeTUYeCKOro CpefHero 3HaueHWsl BeJMUMHbI. MaTemaThueckoe OXUJaHue U
JUACHEepPCUs CJAy4yalHOW BeJMYMHBI «UWCJIO YCIIeXOB B CepUU HCIBITAaHUU
bepnymmm».

[MoHsiTHE 0 3aKOHe Oo/blINX urces. V3MepeHUe BEPOSITHOCTeN C TIOMOIL[bIO
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yacToT. Posb 1 3HaueHWe 3aKOHa 0OJIBIIIMX YKCesT B TIPUPO/ie U 0011jeCTBe.

IlnanupyemMble IIpeMeTHbIE Pe3y/IbTaThl 0CBOEHUA YUeOHOro Kypca
«BepoATHOCTDb M CTaTHCTUKA»

8 xnacc

@®  uuTaTh UHGOPMAIHIO, TIPeJCTABIeHHY0 B Tab/MIjaX, HAa AMarpaMmax;
TIpe/ICTaB/SATh [aHHble B BHAe TaO/MWll, CTPOMTh AWArpaMMbl (CTONIOHUKOBBIE
(cronbuatkie) ¥ KpyroBbie) IO MacCUBaM 3HaueHUH;

@ onuchiBaTh M UWHTEPNPeTUPOBaTh peaslbHble UWC/IOBbIE JlaHHbBIE,
TIpe/iCTaB/IeHHbIe B TaOMIlax, Ha AuarpaMmmax, rpadrkax;

@®  1Cro/b30BaTh b0 0 OMUCAHUS JAHHBIX CTaTUCTUUECKHE
XapakTepUCTUKU: CpejHee apudmeThueckoe, MejudaHa, Haubosbliee U
HavMeHblllee 3HaueHus1, pa3Max;

@  uvMeTh Mpe/CTaB/ieHWe O C/Iy4allHOM W3MEHUMBOCTA Ha MpHMepax
1[eH, (U3MYeCcKrX BeJTMUUH, aHTPOITIOMETPUUECKUX [JaHHBIX; UMETh TMpe/CTaBIeHue

0 CTaTUCTUYECKOW YCTOMUUBOCTH.

9 ki1acc

@® u3BiekaTh W npeobpa3oBbIBaTL WHGOPMAIWIO, TPEACTaBAeHHYI0 B
BuZe Tabsui], AuarpamMM, rpadukoB; TIPeACTaB/IATb [JaHHble B BUe Tab/mil,
JvarpamMm, rpa(MKoB;

@  OnuchiBaTh /JlaHHble C TIOMOILBbK) CTAaTUCTUYECKUX T[I0OKa3aTeJeu:
CpeJHUX 3HAUeHUM M Mep pacCerBaHUs (pa3Max, AUCIepPCUs U CTaHJapTHOe
OTKJ/IOHEHUe);

@  Haxo/UTh YACTOThl YHCIOBBIX 3HAUEHUNM U YAaCTOThI COOBITHUM, B TOM
YKCyie TI0 pe3y/ibTaTaM U3MepeHHi 1 HabJTroIeHu ;

@®  HAXOAWTb BEPOSITHOCTH C/ydyaliHbIX COOBITUH B OMbBITAX, 3Has
BEDPOSATHOCTU  3JIeMEHTapHbIX COOBITUH, B TOM 4WCAe B  OMbITaX C

PAdBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMHA CO6BITI/IHMI/I;
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@  ucCrnosb3oBaTh  rpaduueckue  MOJeNd:  [lepeBO  CJIy4allHOTO
9KCIepUMeHTa, AuarpamMmmbl Ditiepa, UMC/IoBasi Tipsimasi;

@  orepypoBaTh MOHSTHUSIMU: MHOXXECTBO, TOJAMHOXXECTBO; BBIIOJHATD
orepalMM HaJ, MHOXeCTBaMU: 0OObeJHeHWe, T[lepeceueHre, [OTOTHEHUE;
TepPeuncsIsiTb 37IeMeHTbl MHOXKECTB; TIPUMEHSITh CBOMCTBA MHOXKECTB;

@  uCrnosib30BaTh TIpaduueckoe MpeJCTaBIEHUE MHOXECTB M CBs3eM
MeKly HUMU [IJis ONKMCAHUS MPOLIeCCOB U SIBJIEHWM, B TOM UHCJie TIPU pellleHUH

3ajiau U3 Ipyrux yueOHBIX IPeIMETOB U KYPCOB.

10 k1acc

@® u3BiekaTh W Mpeobpa3oBbIBaTL WHGOPMAIMIO, TPeACTaBAeHHYI0 B
Pa3UYHBIX HWCTOUHWKAX B BHUAe Tabnui], AuarpamMM, rpaduKoB; Tpe/CTaB/ISTh
JlaHHbIe B BUZle TaOuIl, [Uarpamm, rpadHKoB;

@  pemiarh 337jaud OpPraHW30BaHHBIM TIepeOOpPOM BapUaHTOB, a TaKKe C
WCTI0/Th30BaHHeM KOMOWHATOPHBIX TIPaBU/T U METO/IOB;

@®  ucCro/ib30BaTh OMMCaTe/bHble XapaKTePUCTUKUA [Jii  MacCUBOB
YMCJIOBBIX JJaHHBIX, B TOM UKCJ/Ie Cpe/iHYe 3HaueHUs U Mephbl pacCerBaHMUs;

@®  HAXO[AWThb YACTOThI 3HAUEHWH W YaCTOThI COOBITHSA, B TOM UHCIIE
T0JIb3Y$ICh pe3y/IbTaTaMU MTPOBeIEHHBIX N3MepeHU 1 Hab/roieH it

@®  HaXO[WTb BEPOSTHOCTU C/IyuyaliHbIX COOBITUI B M3yUeHHBIX OMbITaX, B
TOM UMCJIe B OMbITaX C PABHOBO3MO>KHBIMU 3/IeMeHTapHbIMU COOLITUSIMU, B CEPUSIX
WCTIBITaHUM [10 TIEPBOTO yCIiexa, B CepusiX UCTIbITaHUM bepHy/iuy;

@® uMeTh Mpe/iCcTaB/eHUe O CAy4yailHOM BeMUMHE W O pacripejie/ieHun
BEepOSITHOCTEM;

@®  uMeTh Mpe/iCTaB/ieHHe O 3aKOHe OOJIBIIMX Urcen Kak O MPOSIBJIeHUU
3aKOHOMEPHOCTH B C/TyuyalfHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OO/BIINX UKMCesT B
TIpUpO/ie U 0OIIleCTBe.

ChnenuabHbIe MpeMeTHbIe pe3y/IbTaThl:

@® BI3JeHWe TIpaBWIAaMU 3allMCA  MaTeMaTuueckKux (opmyn u

crieljMabHBIX 3HAaKOB pebeHO-ToueyHou cucteMsbl JI. bpaiins;
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@®  BjajeHUe TpUeMaMM MpeoOpa30BaHUsI MaTeMaTUYeCKUX BbIpakKeHUN
Ha Opaii/IeBCKOW MeXaHUUYeCKOH TeyaTHOM MaIlliHKe;

@® BiIaJeHHe oOcs3aTeNbHBIM CrocoboM 00c/efioBaHMs W BOCTIPUATHS
penbeHbIX N300pa’keHUM, TeOMeTpUUeCKUX uepTexkel, rpadrkoB GyHKLIUN U 1D.;

@  yMeHUe BBLINOJHATH TIeOMeTpUUeCKHe T[IOCTPOeHUS] U YepTexH,
CTPOUTH TrpauKu (YHKLIUM Ha KOOPAMHATHOM TIUIOCKOCTA C TIOMOILBIO

CIieqya/IbHbIX UePTEXHBIX MTHCTPYMEHTOB.
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TemaTHueckoe IVIAHUPOBAHHUE 0 Y4eOHOMY KypcCy «BepoATHOCTh M CTaTHCTHKA»

8 KJ1acc

(1 yac B Hegeo, 34 uaca)

HasBaHue
paspena
(TeMbl)
(umcno
Yyacos)

OcHOBHOe copep>XaHue

OCHOBHbIe BUAblI OEeATEeNIbHOCTHU 06yqa|ou.|,v|xc;|

lMpencrtaBneH
ne gaHHbIX. (7
v.)

MpencraBneHne pAaHHbIX B BuAae Tabnuu, gunarpamm,
rpaukoB. 3anonHeHne Tabnuuy, YTeHME N NOCTPOEHUE
anarpamm (cTtonbukoBbiX (CTONBGYaTbIX) U KPYroBbIX).
YTeHne rpadukos peasibHbIX npoueccoB. M3BsedveHune
WHopMaLMK U3 gnarpaMmm n Tabnuu, ncnosb3oBaHue u
WHTepnpeTaums  OaHHbIX. MpakTnyeckas paboTa
«Tabnuubl». NMpakTu4eckasa paboTta «uarpamMmmbl».

@ OCBauBaTb

@® V3y4aTb MeTOoAbl

crnocobsl npeacTaBsieHNs
CTAaTUCTUYECKNX AAaHHbIX U YUCJIOBbIX MAaCCUBOB
C nomMowblo Tabauy W gnarpamm  C

MCNOJIb30BAHMEM  aKTyaJlbHbIX U BaXKHbIX
OaHHbIX (nemorpadunyeckme [aHHble,
npon3BoACTBO NPOMbILLJIEHHON "
CesIbCKOXO3ANCTBEHHOMN npoaykuuu,

06LLEeCTBEHHbIE N MPUPOAHbIE ABNEHNSN);

paboTbl C TabnAnyHbIMKU W©
rpacmyeckumMm npencTaB/eHNAMU LOaHHbIX B
xone npakTtuyeckux paboT  (cocTaBneHue
Tabnuy v NnocTpoeHue gnuarpaMmm orpaHNYeHHO).

OnucaTtenbH
as
CTAaTUCTUKA.
(8 4.)

OnucaTenbHaa CTaTUCTUKa: cpefHee apudmMeTnyeckoe,

MeaunaHa, pa3Max, Haubonbllee U  HauMMeHblUee
3HaYeHMss Habopa YMCNOBbLIX AaHHbIX. [Mpumepsl
Cc/ly4alHoOW  M3MeH4YMBOoCTU. [pakTudeckas paboTa

«CpefgHune 3Ha4YeHns».

@ OCBauMBaTb MNOHATUSA:

yucnosom Habop, Mepa
LeHTpasibHOM TeHAeHUnn (Mepa ueHTpa), B TOM
yucne cpegHee apupMeTnHeckoe, MeanaHa;

@ OnucbiBaTb  CTAaTUCTUYECKME  AaHHble  C
MOMOLLbID  CpeaHero  apuMeTU4eckoro mu
MeaunaHbl;

@ pelaTb 3a4a4u;
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n3y4aTb CBOWNCTBa cpenHmnx B xogne
npakTu4ecknx pabot

oCBauBaTb MOHATUSA: Hanbonbluee "
HaMMeHbllee 3Ha4YeHMUs YMCI0BOrO MacCuBa,
pa3max;

paboTatb C HE3HaKOMbIMMU CJlI0BaMu n

TEPMUHaAMMN, nosy4yaTb OOMOJIHUTEJIbHbIE
cBeneHus ob okpyxatouwem Mupe;

NHTEPMNPETUPOBATL MOJIyYEHHbIE B XO4€ peLleHus
33341 JaHHbIE,;

NMPUMEHSTb MOJIyYeHHble 3HAHUSA O ONUCAHUS U
aHann3a 0OBEKTOB UM SBJIEHUIA OKpPY>XaloLEero
Mupa;

pewaTb 3agaynm Ha Bblbop cnocoba onucaHus
OAHHbIX B COOTBETCTBMW C NPUPOOOA AAHHbIX U
LesiI M1 nccnenoBaHus.

CnyyvanHas CnyyvanHas N3MEeH4YMBOCTb (npnmepsbl). YacToTa @ OCBaMBaTb MNOHATUA: YacToTa 3HA4YeHUN B
N3MEHYMBOC 3HaAYEeHUN B Maccuee OaHHbIX. pynnupoBsKa. MacCuBe  [aHHbIX, [PYNnUMPOBKA  OaHHbIX,
Tb. (6 4.) Fnctorpammbl. [pakTuyeckaa paboTta «CnyyvanHas rmcTorpamMmma;

N3MEHYNBOCTb>.

@® 4YMTaTb W aHanNM3MpoBaTb  FUCTOrpaMmbl,
noabmpaTb NOAXOAALWMN War rpynnMpoBKU ANS
npencTaB/ieHNs OAHHbIX;

@® OocCBauBaTb BOCOpUATME rpacunyeckoro
npencTaB/ieHNs pa3HbiX BUAOB  CJyYalHON
N3MEHYMBOCTW B XO4€ NpakKTU4ecKon paboTsbl.

BepoaTHoCT CnyyYanHbIn 3KCNEPUMEHT (0NbIT) N cayvyanHoe cobbiTue. @ oOcCBamBaTb [MOHATUA: CAyYalHbIA  ONbIT W©
b N YacToTa BepoAaTHOCTL M YacToTa. Posb  MaNoOBEPOATHLIX U cny4anHoe cobbiTHe, MaJsioBEPOSTHOE n
CNly4anHOro NpakKTU4YeCKn [OOCTOBEPHbIX COOLITMM B npupode u B npakTU4eckn focToBepHoe cobbiTue;

cobbiTna. (4

obuwectee. MoHeTa M wurpajbHass KOCTb B Teopuwu
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BEPOATHOCTEN. «YacToTa

BbllMaaeHWUA opJia».

MpakTnyeckaa  paboTa

n3yyaTb 3HAYMMOCTb MaJIOBEPOATHbLIX COOLITUN
B npupoae n obuecTtBe Ha BaXkKHbIX MNpuUMepax

(aBapun, HecYyacTHble cnyydau, 3aWnTa
rnepcoHaNbLHON MHGopMaL MK, nepepaya
OaHHbIX);

n3y4aTb pPOJib KJACCUYECKUX BEPOATHOCTHbIX
Mogenen (MoHeTa, urpaJibHasi KOCTb) B Teopuu
BEPOATHOCTEWN;

HabnwpaTb W M3y4YaTb YacTOTy CO6bLITUA B
MPOCTbIX 3KCMNEPUMEHTAX B X04e NPaKTU4eCKOWn
paboThbl.

BBenoeHne B

pad, BepwwuHa, pebpo. CTeneHb BepWUHbl. Yucno
pébep n cymmapHasa cteneHb BepLlunH. lNMpeacrasneHue o
CBA3HOCTW rpada. Uenn mn uyumknel. lyTn B rpadax.
O6bxon rpada (annepoB nyTb). [llpeactaBneHue 06
OpueHTUpoBaHHOM rpade. PeweHue 3afady C NOMOLLbIO
rpacos.

oCBaMBaTb MOHATUA: rpad, BepwuHa rpada,
pebpo rpada, CTeneHb (BasIEHTHOCTb
BEPLUUHbI), Liernb 1 LUK,

oCBaMBaTb MOHATUA: NyTb B rpade, 3Maepos
nyTb, 06xon rpada, OpMeHTUPOBaHHbLIN rpad;

pewaTb 3adayYM Ha MNOMCK CYyMMbl CTeneHewn
BepwuH rpada, Ha nouck obxona rpaca, Ha
NMOWCK NMyTen B OPUEHTUPOBAHHbIX rpadax;

ocBamBaTb Crnocobbl npepcTtaBneHUs 3agad u3
Kypca anrebpeol, reomMeTpumn, Teopuu
BEPOATHOCTEN, APYrnx npegMeToB C MOMOLLbIO
rpadoB (KapTbl, CXeMbl, 3/IeKTpUYeckme uenwu,
hYHKLMNOHANIbHble COOTBETCTBUSA) Ha npuMepax
MO roTOBbIM PUCYHKaM.

Teoputo
rpacdos. (4
v.)
0O606uweHne,

KOHTpOJIb. (5
v.)

lMpencTtaBsieHe paHHbIX. OnucaTesibHasdA CTaTUCTUKA.
BepoAaTHOCTb cayYanHoro cobbitus.

MOBTOPATb U3YYEHHOE U BbICTpPaumBaTb CUCTEMY
3HaHWUN;

pewaTb 3a4a4yy Ha nNpeacTaB/ieHne N onncaHue
AaHHbIX C NMOMOLLbIO N3YYEHHbIX
XapaKTepucTuK;
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@® o06CyXaaTb npuMepbl Cay4YalHbIX CcobbITUR,
MaJIOBEPOSATHBLIX U MPAKTUYECKM LOO0CTOBEPHbIX
CNly4alHbIX COBbITU, NX PO B MNpupoae Ww
XXU3HWN YenoBeka.

9 Knacc
(1 yac B Hegemo, 34 yaca)
Ha3BaHm
e
paspen
a OCHOBHOe coaep>XaHue OCHOBHblIe BUAbl AeATeJIbLHOCTU oby4alowuxcs
(TeMbl)
(umcno
Yyacos)
MNoBTOpeHue MNpenctaBneHne paHHbIX B Buae Tabnuy, auarpamm, @ MNOBTOPATb U3YyYEHHOE W BbiCTpamBaTb CUCTEMY
Kypca 8 rpanKos. 3HaHWUNK;
Knacca. (4
4.) @ pewaTb 3ajayvyn Ha npeacTaB/eHMe U onucaHue
OaHHbIX C MOMOLLbIO N3YYEeHHbIX
XapaKTepucTuK;
@® pewaTb 3a4a4u Ha npeacTasieHne
rPYyNMNUpPoOBaHHbIX OaHHbIX n onucaHwve
C/ly4anMHOW N3MEHYNBOCTN;
@ pewaTb 3ajdayn Ha onpegeneHue 4acToThbl
C/lyqYanmHbIX CcobbITMW, NPUBOAUTL MNpPUMEPHI
CNy4alHbIX  COBbITUA,  ManoOBEPOATHbLIX U
NpaKkTU4eckKn AOCTOBEPHbIX CNyYanHbIX
cobbITM, uUX posn B MNpuUpoae W IXKU3HU
yesioBeKa.
OnucaTtenbH N3mepeHne paccemBaHMa OaHHbIX. [Oducnepcmsa  w @ OCBauvBaTb NOHATUA: AMCNEPCUa N CTaHOAPTHOe
as CTaHpapTHoe OTKJIOHEeHune 4YUCJI0BbIX Habopos.. OTKJIOHEeHue, NCrMosib30BaTb 3TN
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CTaTUCTUKA.
PacceunBaHune
JaHHbIX. (4
Y.)

Onarpamma paccenBaHuA.

XaPaKTEPUCTUKN AN OMNUCAHUSA pacCenBaHUS
DaHHbIX;

BblABUraTb runote3sbl 06 OTCYTCTBUN NN
HaJ1n4nMn CBA3n No agnarpaMmaM paccenmBaHUA,

paccMaTpuBaTh npuMepsl Anarpamm
paccenBaHus, MOCTPOEHHbLIX MO UMerLMMcs
JaHHbIM.

MHo>xecTBa. MHO)XXeCTBO, 3/1€MEeHT MHOXeCTBa, MNOAMHOXXeCTBO. oCBaMBaTb MOHATUA: MHOXECTBO, 3JIeEMEeHT
(4 4.) Onepauunn Hapg MHO>XeCTBaMu: obvenunHeHne, MHO>XeCTBa, NMOAMHOXEeCTBO;
nepecedyeHne, gononHeHuve. CBOWCTBa onepaunn Han _
MHOXeCTBaMUu: repeMecTUTesIbHOe, co4vyeTaTeslbHOoe, BBIMONHATE — Onepauin — Had  MHOKECTBaMW:
pacnpefenuTesibHoe,  BKJIIOYEHMUS. Ncnonb3oBaHue obbeanHeHne, NepeceeHe, NONoNHEHNE;
rpaduyeckoro npeacrassieHns MHOXX€ECTB AnA NCMoNb30BaTb CBOWCTBA: NepeMecTUTesibHOe,
ONMnCaHMA pe€eajibHbIX MpoueccoB w” ABNIEHUNA, npu coyeTaTesibHoe, pacnpegennTesnbHoe,
peweHnn 3agad. BKJIIOYEHWUS;
NCMoNb30BaTb rpaduyeckoe npeacTaBieHme
MHO>XeCTB Mpu ONMCaHNN peasibHbIX NPOLECCOoB
N SABNEeHU, NpU pelleHun 3ajayvy un3 ApYyrux
y4ebHbIX NpeaMeToB N KYpPCOB.
BeposTHOCTb dneMeHTapHble cobbITnSA C/ly4anHOro onbITa. oCBamBaTb MOHATUA: 3/1eMeHTapHoe cobbiTue,
C/ly4anHoro CnyvanHble cobbiTua. BepoaTHOCTUN cobbiTMn. OnNbIThl C cnyyanHoe cobbiTme Kak COBOKYIMHOCTb

cobbiTna. (6
4.)

PaBHOBO3MOXXHbIMU 3/1IeMeHTapHbIMN cobbITnAMN.
Cny4auvHbin Bblbop. CBA3b MeXAYy MasoBEPOSATHLIMU U
NpakTU4YeCKNn [OCTOBEpPHbIMU COBbLITUAMKU B Mpupone,
obwecTtBe M Hayke. lNpakTnyeckas pabota «OnbiThbl C
PaBHOBO3MOXXHbLIMW 3/1IEMEHTaPHbLIMU COBBLITUAMN>.

61aronpuUATCTBYIOLNX 3N1eMeHTapPHbIX COBbITUIA,
PaBHOBO3MO)XXHble 3JIeMeHTapHble CobbITUS;

pelaTb 3a4a4M Ha BblYMC/IEHNE BEPOSATHOCTEN
CobbITUA MO BEPOATHOCTAM  3JIEMEHTAPHbIX
CobbITU CNYYaNHOro OMnbITa;

pewaTb 3a4avYn Ha BbIYUCNEHNE BEPOATHOCTEN
cobblITAn B oONblITax C pPaABHOBO3MOXHbIMU
3/IeMeHTapHbIMU COBbLITUAMKU, B TOM 4ucne C
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NMOMOLLIbIO KOMIMbIOTEPAQA,

NpoBOAUTb " n3y4yaTb onbIThl C
PaBHOBO3MOXXHbIMMU 3/1IeMeHTapPHbIMU
cobbITUAMMN (c 1CNoJIb30BaHMEM MOHET,

UrpanbHbIX KOCTEW, Apyrux mopenen) B xone
npakTunyeckom paboTsol.

BeeneHne B
Teopuio
rpacdos. (4
Y.)

HNepeBo. CBoncTBa AOepeBbeB: €AWHCTBEHHOCTb MyTwH,
CyuwleCcTBOBaHME BUCHAYEN BEPLUUHbLI, CBA3b MeXnay
4YMUCJIOM BEPLUMH U YMucaoM pébep. MNMpaBniIo yMHOXEHUS.
PeweHuve 3apa4 c nomoLLblo rpados.

oCBamBaTb MOHATUA: AOepeBO Kak rpad 6es
UWKa, BUCsYaa BepwmnHa (nncT), BeTBb Aepesa,
nyTb B AepeBe, AMaMeTp OepeBa;

M3y4yaTb CBOWCTBa [JepeBa: CyLleCTBOBaHMe
BUCAYEN BepPLWUHbl, EAWHCTBEHHOCTb NyTU
Mexny [ABYMs BepLUMHaMW, CBA3b MeXAay
YMCJIOM BEPLUMH U Yncnom pébep;

pelwaTb 3aZa4M Ha MNOUCK W TMnepevyucseHne
nyTen B AepeBe, onpeneneHne 4Yucna BepLunH
nnn pébep B oepese, obxon buHapHoOro gepesa,

B TOM 4ucse C nMNpuMeHeHMeM npasBuia
YMHO>XEHUA.
Cny4anHble MpoTnBONONOXHbLIE COBbITUA. [Ouarpamma 2Dunnepa. oCcBauMBaTb MOHATUSA: B3aNMHO

cobbiTna. (8
4.)

ObbegunHeHne n nepecevyeHmne cobbiTnn. HecoBMeCTHbIe
cobbiTusa. PopMysia CNOXKEHNSA BEPOATHOCTEN. YC/IOBHas
BEPOATHOCTbL. [lpaBnao yMHOXeHUsA. HesaBucumblie
cobbiTnA. TlpepcrtaBneHne 3KCNepuMeHTa B BuAe
nepeBa. PelweHne 3a4a4 Ha HaXoXXAeHME BEPOSATHOCTEN
C TrOoMOLWbI gepeBa CJy4YalWHOro 3KCNEepUMEHTa,
anarpamm dunnepa.

MPOTUBOMOJNIOXKHbIE CODObLITMA, ornepaunn Hap
cobbiITuasMKN, obbeagnHeHne Un nepeceyeHne
cobbiTun, gnarpamma dnnepa (dnnepa—BeHHa),
COBMECTHbIE N HECOBMECTHbIE CObbITUS;

n3y4yaTb TeOpeMbl O BEPOATHOCTUN 0ObeanHEeHUS
OBYyX cobbITnN (bopMy bl CJIOXKEeHUnA
BEPOATHOCTEN);

pelaTb 3a4a4uM, B TOM 4YUC/e TEKCTOBbIE 3a4a4n
Ha onpenesneHne BeposTHOCTeNn obbeanHEeHNs U
nepeceyeHms cobblTUA C MOMOLLbID YUCII0BOWN
npsaMou, onarpamMmm ounnepa, dopmy bl
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CNOXXEHNSA BEPOATHOCTEWN;

OCBaMBaTb MOHATMS: MNPABUJIO  YMHOXEHUS
BEPOATHOCTEN, yCcnoBHas BEPOATHOCTb,
He3aBMCUMble COObITUA [OepeBO CJyYalHOro
onbITa;

n3y4aTb CBOMNCTBa (onpenenieHns) He3aBUCUMBbIX
cobbITniA;

PeEWaThb 3ada4dn Ha onpepeneHmne n
NCMOJiIb30BaHNE HE3aBUCUMbIX COObITUN;

pelaTb 3a4a4M Ha NOUCK BEPOATHOCTEN, B TOM
yncne YCJ0BHbIX, C WCMOJIb30BaHWEM JhepeBa
C/ly4alHOoro onbiTa.

O606uweHne,
KOHTpOJb. (4
y.)

MpencrtaBneHne paHHbIX. OnucaTesibHad CTAaTUCTUKA

padbl. BepoATHOCTb C/ly4anHOro cobbITus.

MOBTOPATb U3YYEHHOE U BbICTPauBaTb CUCTEMY
3HAHWUN;

pewaTb 3afayn Ha NpencTaB/ieHne N onncaHue
AaHHbIX C NMOMOLLbIO N3YYEHHbIX
XapaKTepucTuK;

pewaTb 3a4a4yn C NpuMeHeHneM rpados

pelwaTb 3a4ayM Ha HaxoXAeHue BEepoATHOCTWU
C/ly4anHoro cobbITna no BEPOATHOCTAM
3/1eMEeHTapHbIX COOLITUN, B TOM 4YuCae B OMnbiTax
C PaBHOBO3MO>XHbIMU 3/IeMeHTapHbIMK
cobbITnaAMUY;

pelaTb 3afa4Yn Ha HaxoXXOEeHMe BEepOoATHOCTEN
obbennHeHNs N nepecevyeHUs cobbITUIA, B TOM
yucne  He3aBUCUMbIX, C  WUCMOJIb30BaHUEM
rpadpu4eckmx  npencrtaBieHV U Oepesa
CNly4anHOro onbiTa.
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10 kiacc

(1 yac B Hegemo, 34 yaca)

Ha3BaHue

paspena

(TemMnl) OCHOBHOe coaep>XaHue OCHOBHblIe BUAbI AEeATeNIbHOCTU oDy4alowmxcs
(umcno

4YacoB)

MoBToOpeHue MNpencrtaBneHne paHHbIX B Buage Tabnuu, Junarpamm, @® MOBTOPATb U3YYEHHOE M BbICTpaMBaTb CUCTEMY
Kypca 9 rpacunKkos, WHTeprnpeTaunsa  OaHHbIX. YTeHne wu 3HAHUN;

kKnhacca. (4 nocTtpoeHne Tabnuuy, Auarpamm, rpadukoB o

Y.)

peasZibHbIM OaHHbLIM.

@ pelaThb 334341 Ha NpeacTaB/eHME N onucaHune
DaHHbIX;

@ pewaTb 3ajayvYn Ha HaxoXKOEHMe BEPOATHOCTEN
obbeanHeHNs n nepecevyeHns cobbITUIA, B TOM
yucne  He3aBUCUMbIX, C  WCMOJIb30BaHMEM
rpadu4eckmx  npeacrtaBieHNW U OepeBa
C/ly4anHOoro onbiTa.

2NeMeHThbl
KoMbuHaTop
nkn. (7 4.)

MNepebop BapuaHTOB. [lepecTaHOBKM U daKTopuan.
Co4YeTaHMa N 4YUCNO coYeTaHun. TpeyroabHUK lMackans.
PeweHmne 3a4a4 C NCNOJSIb30BaHNEM KOMOUHATOPUKN.

@ pelaTb 3a4a4m Nnepebopom BapnaHTOB;

@ OCBaMBaTb MOHATUA: KOMOMHATOPHOE NpPaBWUJIO
YMHOXEHMS, YyrnopsaaoyYeHHas napa, Tpouka
06bEeKTOB, MNepecTaHOBKa, (akTopuan Yucna,

coyeTaHue, 4YUCNO0 COYeTaHWN, TPeyrojbHUK
Mackang;

@® pewatb 3a4a4n Ha nepe4vyncneHme
yrnopsAo4YeHHbIX Map, TPOekK, nepevyncneHue
nepecTtaHOBOK U coyeTaHumn 3/1EMEHTOB
Pa3/INYHbIX MHOXXECTB;

@® pewaTb 3ajavYnm Ha  MPUMMEHEeHMe  Yucna
coYeTaHun B anrebpe (CoKpawéHHoe

128




yMHOXXeHue, buHoOM HbloTOHa);

pewaTb, NMPUMeHsIss KOMOUHATOPUKY, 3a4a4yun Ha
Bbl4NCJIEHNE BEPOSTHOCTEN.

feomeTpnye
ckas
BEPOATHOCT
b. (3 4.)

feomeTpunyeckas BepoATHOCTb. Cny4auHbln  BblGOp
TOYKM M3 PUrypbl Ha MAOCKOCTU, U3 OTpe3Ka, U3 Ayru
OKPY>XHOCTW.

oCBaMBaTb NoHATNE reoMeTpu4eckomn
BEPOSATHOCTY;

pewaTb 3a4ayu Ha HaxoXXAeHune BEepOosiTHOCTEN
B OMblTax, NpeaCcTaBUMbIX Kak BblOOp To4vek u3
MHOFOYroJlbHMKa, Kpyra, oTpe3ka Waum Aayru
OKPY>XHOCTW, YNCJIOBOIO NPOMeEXYTKa.

NcnbiTaHnA
BepHynnun.
(6 4.)

NcnbiTaHne. Ycnex u Heypada. Cepusa ucnbiITaHUA 00
nepsoro ycnexa. WcnbitaHnsa BbepHynnn. BeposaTHOCTU
cobbiTU B cepun ncnbiTaHnn bepHynnu. MNpakTnyeckas
paboTa «AcnbiTaHna bepHynnun».

oCBaMBaTb MOHATUA: UCMbITaHNE, S/IEMEHTAapPHOEe
cobblTMe B wucCnbiTaHMM (ycnex wn Heypaua),
cepuss  UCMbITaHWW, HaCTynJseHue NepBoOro
ycnexa (Heygayu), cepus ucnblTaHnm bepHynnn;

pewaTb 3afayM Ha HaxOoXAEeHMe BEePOATHOCTEN
cobblITUA B Cepunm uUCNbITaHUA [O0 NEpPBOro
ycnexa, B TOM 4Yucse C npuMmeHeHmnem cgopmynbl
CYMMbl FEOMETPUYECKON Nporpeccuu;

pewaTb 3aja4M Ha HaxoXAeHne BepoATHOCTeN
3/1eMEeHTapHbIX COObITUN B Cepun WUCMbITaHUN
bepHynnn, Ha HaxoXAeHne  BeposATHOCTU
onpefesiéHHOro 4Yucjla Yycnexos B  cepuu
ncnblTaHnm bepHynnu;

n3y4aTb B Xode npakTuyeckon paboTbl
CBONCTBA BEPOATHOCTUM B CEPUN WUCMbITAHUN
bepHynnu.
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CnyyvanHas
BeJINYNHA.
(6 4.)

Cnyy4anHasga BesiMdMHa U pacnpeneneHme BepoATHOCTEN.
MaTemaTnyeckoe oxupgaHue wn pagucnepcusa. lMpumepsl
MaTeMaTU4eCKOro OXUOaHUA KakK TeopeTuyeckoro
cpefHero  3HayYeHusa  BeNu4YuHbl.  MaTemaTmyeckoe
oXupaHue u gucnepcusa Cay4YanmHOW BeINYUHbI «4UCI0
yCrnexoB B CEpPUUN UCMbITaHN bepHynnn».

NMoHATMe o0 3akoHe 6onbwux 4ucen. K3mepeHne
BEPOATHOCTEN C MOMOLWbIO 4acToT. Ponb M 3Ha4veHue
3akoHa bonbLnx Yncen B npupoae n obuiecTse.

OCBOUTb  MOHATMA:  CAyYanHas
3Ha4vyeHue cnyyYanHom
pacrnpeneneHne BepoATHOCTEN;

BeJIN41NHa,
BEJIN4YNHbI,

n3y4aTb 1 obCyxaaTb MpUMEpbl AUCKPETHbLIX W
HenpepbIBHbIX C/YyYalHbIX BeNUYUH (POCT, Bec
yesloBeKa, YUCJIEHHOCTb HaceneHus, Aapyrue
N3MEHYMBbIE BEJIMYUHbLI, pacCMaTpuBaBLLUMECH B
Kypce CTaTUCTUKK), MOAENbHbIX CJyYalHbIX
BEJIN4YUH, CBA3AHHbIX CO CJAyYaWHbIMU OMblTaMu
(bpocaHmne MoOHeTbl, WrpasbHOM KOCTW, CO
c/ly4anHbIM BbIOOpPOM U T. M.);

0OCBaMBaTb MOHATUA: MaTeMaTunyeckoe
oXXunpgaHume cnyYanHom BEJINYUHbI Kak
TeopeTnyeckoe cpepHee 3Ha4dYeHue, oucnepcus
CNly4YalHOW BEeNMYUHbI KakK aHanor gucnepcum
4ymcnoBoro Habopa;

pewwaTb 3aja4n Ha BblYMCNEHNE
MaTEMATUYECKOro OXWUOaHUa W gucnepcumn
ONCKpPeTHOoN caly4anHown BeJINYNHDI rno

3aQaHHOMY pacrnpefefsieHno, B TOM 4Yucne
3aQla4, CBfI3aHHbIX CO CTpaxoBaHWeM W
notepesmu;

3HAKOMUTbCHA C MaTeMaTUYeCKNM OXULOAHUEM U
ancnepcmen HeKOTopbIX pacnpeneneHnin, B ToOM
yucne pacnpegeneHns CcJy4yarHOW BeJSINYUHBI
«4MUCNI0  yCrexoB» B CepuUU  UCMbITaHUN
bepHynnu;

M3y4yaTb 4acTOTy COObLITMA B MOBTOPSIOLLINXCS
CJlyYalHbIX OMNbITax Kak CAy4yaliHytlo BEINYUNHY;

3HAaKOMUTbLCA C 3akKoOHOM 6onblIKMX 4Yucen (B
dopme bepHynnm): npu 60sbLIOM YNCE OMbITOB
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YacToTa cobbiTna 621M3Ka K ero BEpoSTHOCTY;

pelaTb 3ala4yM Ha U3MepeHne BEePOSTHOCTEN C
NMOMOLLbIO 4aCcToOT;

obcyxoaTb poJsib 3aKoHa 6o0nblKMX 4Yucen B
060CHOBaHMM YacTOTHOro MeToda W3MepeHus
BEPOATHOCTEN;

obcyxxpaTb 3akoH 6onbwKMx  Yucen  Kak
NposiBIeHNe CTAaTUCTUYECKOW YCTOMYMBOCTU B
N3MEHYUMBBLIX ABJIEHUAX, POJIb 3aKOHA 60oNbLUNX
4yucesn B NPUPOAE N B XXN3HWN YesloBeKa.

Ob6obLieHne
, KOHTPOJb.
(8 4.)

npe,EI,CTaBJ'IeHI/Ie AaHHbIX. OnuncaTenbHas CcTaTUCTUKA.

BepoAaTHOCTbL CJ/ly4anHoro cobbITunS. DNeMeHTbI
KOMOUHaTOPUKN. CnyyvanHble BEJINYUNHDI n
pacnpenesieHns.

MOBTOPATbL U3YYEHHOE U BbICTPauBaTb CUCTEMY
3HaHUN;

pelwaTb 3a4a4M Ha npeacTaBsieHne U onucaHue
DaHHbIX;

pelwaTb 3aga4M Ha HaxXxoXpgeHue BepOﬂTHOCTeI7I
cobbiTun, B TOM yucne B OonblTaXx C

PaBHOBO3MOXXHbIMU 3/1IeMeHTapHbIMK
cobbITMAMKN, BeposATHOCTEN OObeAUMHEHUA W©
rnepece4yeHuns cobbITUR, BbIYNCNATb

BEPOATHOCTM B OMNbITax C CEpPUSIMN CJyHanHbIX
NCMNbITAHUNA.

[Ipu pa3paboTrke paboueli rporpamMmbl B TeMaTHUeCKOM TJIAaHUPOBAaHWM He MOTYT OBbITb B TIOJTHOW Mepe yUTeHbI
BO3MOKHOCTH  MCII0JIb30BaHUsS  37IeKTPOHHBIX  (LM(poBbIX) 00pa30BaTe/NbHBIX PeCYpPCOB, SBSIOIUXCA  yueOHO-
MeTOAUYECKUMU MaTepuanaMu (My/JbTUMeWiHbIe TIPOTPAMMBI, 37€eKTPOHHbIE yUeOHWKU W 3aJJauHUKH, 3/eKTPOHHBIE
O6ubnMoTeky, BUPTyasbHble J1abopaTOPUM, WTPOBbIe MPOrpamMMbl, KOJUIEKLMM L[MGPOBLIX 00pa30BaTe/bHBIX PeCcypcoB),
VCTOMb3yeMbIMU [iji1 00yueHus U BOCIIMTAHHUSl PA3/IMYHbIX TPYII I0Jib30BaTesiel, IpefCTaB/leHHbIMU B 3JIEKTPOHHOM
(unpoBoM) BHJE UM pealM3yIOLMMM JAWjakTUyeckue Bo3MoxHOCTU WKT, copepkaHve KOTOPBIX COOTBETCTBYET
3aKOHOJaTeNnbCTBY 00 0Opa3oBaHMHU. Y CJieMbIx 00y4Yarol[uxcsi BO3MOXXHOCTU HCIO/b30BaHUS LIM(PPOBBIX PECypCcOB Ha
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ypOKax ajare0pbl orpaHUueHbl IPUMeHeHeM KabKy/IaTopa, B PeJIKUX C/IydasX — 37eKTPOHHOW OMOIMOTeKH, Tak KakK CJIeTon
yUeHUK He MOJKeT BOCIIPWHMMATh rpaduueckyro wHbopMaliuio (Tabmuiibl, rpaguku, guarpaMMbl) C 3KpaHa MOHHTOpA
TOCPeZICTBOM 3pPEeHUs.
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