OEJIEPAJIbBHA A PABOYAA ITIPOI'PAMMA
OCHOBHOI'O OBHIEI'O OBPA3OBAHNA U1 OBYYAIOINXCA
C 3AJIEPXXKOM TICUXWYECKOI'O PA3SBUTHA

MATEMATHUKA



OI'JTABJIEHUE

TTOSICHUTEJIBHAST BATIFICKA ... e eeeeee e eeeseeseese s seseeeess e s 4

®EJEPAJILHASI PABOUASI IPOTPAMMA YUEBHOT'O KYPCA «<MATEMATHKA». 5—

6 KITACCDL ... s s e s e s e s ees s eee s eesseens 15
COJIEP)KAHME YUYEBHOI'O KYPCA «MATEMATHKA» (II0 TOJJAM OBYUEHUS) .. 17
SITTACC ...t s e e e 17
6 KTTACC ... ee e ee e 18
TJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHMS [TPOT'PAMMBI
YYEBHOT'O KYPCA «MATEMATHKAR. «..vveooeevveeeeeveeeeseeeeeseeseessseesesseseessseeessseseessseessenes 20
SICTTACC ..o e ettt s e e s e e 20
G ICTTACC ..o ettt s e s e s e eeeees 22

®EJIEPAJILHASI PABOYASI IPOTPAMMA YYEBHOT'O KYPCA «AJITEBPA». 7-9

109 X eL0) S OO 23
COJIEPYKAHUE YUYEBHOI'O KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHHY]) .............. 25
TIITACC ..o eeeee e s et s et ee s e e s ee s eeeres 25
BICTTACC ...t s ettt s e st r e 26
O KCTTACC ..o sttt 27
TIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OEJIEPAJILHOI
PABOYEH ITPOTPAMMBI KYPCA «AJITEBPAY ....coveeeeeeeeeeeeeeseeeeseeeeeseeseeeeeseseeesseeeenene 28
TITTACC ... s s ee s ee s 28
BICTTACC ... e 30
O KCTTACC ...t 31

®EJEPAJILHASI PABOUASI IIPOTPAMMA YUYEBHOT'O KYPCA «TEOMETPHSI». 7-9

10 VXLl S O OO OOOOS 32
COJIEPYKAHUE YYEBHOT'O KYPCA «EOMETPHUSI» (TIO TOJIAM OBYUEHU) ....... 33
TITTACC oo e ettt e et ee e ee s e eeenes 33
B ICTTACC ... e e ettt ettt 33
O KCTTACC ..o e e oottt s e st e et 34
IIJIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATBI OCBOEHU S ®EJIEPAJILHOM
PABOYEI ITPOIPAMMEI KYPCA «'EOMETPUSI» (IIO TOJIAM OBYYEHUS)............. 34
TIITACC ..ot ee s e e eeeenes 35
BICTTACC ...t s e e e e 36
O KCTTACC ... st ettt 36

®EJIEPAJILHASI PABOYASI IPOTPAMMA YYEBHOI'O KYPCA «BEPOSITHOCTD 1

CTATHCTHKA» T=9 KITACCDBI .......vooooeveoeeeeeeeeeseoeeeeeeeseseeeeesseseess s eeesseseess s sees s eess s eesseons 37
COJIEPYKAHUE YYEBHOT'O KYPCA «BEPOSITHOCTb I CTATUCTHKA (I1O
TOJIAM OBYUEHIIST) .....ooovvooeeveeoeeeeeeeeeeeeesseeeeseseseessesessseseessesessseseeesssseeesseseessseseeesseneesnees 38
TITTACC oo e ettt e et ee e ee s e eeenes 38
L 190 X 0 OO 39

O KUTACC ...ttt ettt e R e e R e e n e 39



HJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHH1 ®EJIEPAJILHOM
PABOYEU ITPOTPAMMBI KYPCA «BEPOATHOCTDb U CTATUCTUKA» (I1TO

TOHAM OBYUEHNMS) ...t 40
A 1) . N OO PR 40
B UTACKC ...ttt 40
O KUTACC ...ttt e e Rt E et R et 41

TEMATHUYECKOE IINTAHUPOBAHUE ..........cociiiiiiii 42



OenepanbHas pabouas mporpamma mno ydeOHomy npeamery «Maremaruka
(0a30BBIN ypoBeHb) (TpeaMeTHass obmacTh «Maremarnka u nHpoOpmaruka») (maiee
COOTBETCTBEHHO — MporpaMma IO MareMaTuke, MaTeMaThKa) BKJIIOYAeT
MOSICHUTENIbHYIO  3aIlMCKy, COJAep)KaHue OOyueHUs, TUIAHUPYEMbIE PE3YJIbTaThI
OCBOCHHUSI TPOTPaMMBbI 10 MaTeMaTHKe.

I[TOACHUTEJIBHAA 3AIINCKA

OdenepanbHas paboyass MmporpaMma MO MareMaruke JUisi OOydYarolIuxcsl C
3a/Iep>KKOM Ticuxudeckoro pasputus (nanee — 311P) Ha ypoBHE OCHOBHOTO OOIIETrO
oOpa3oBaHusg MOArOTOBIEHa Ha ocHoBe DenepalbHOrO  ToOCyIapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHJapTa OCHOBHOro oOmiero oOpazoBanus (IIpukas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O0O),
®denepanabHON aJanTUPOBAHHOM 00pPA30BAaTENbHON MPOTPAaMMBI OCHOBHOI'O OOIIETo
oOpa3zoBaHus JUisi OOy4aroluXcs C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBSA
(ITpuka3z Munnpocsemenusi Poccun ot 24 nosiops 2022 r. Ne 1025), denepanbHoi
paboyeil mporpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs MO Y4YEOHOMY MpeIMeTy
«Maremaruka», @enepabHONM TPOrPAMMBI BOCHUTAHUS, C YUETOM PACIPEAEIECHHBIX
0 KjIaccam TpOBEpsSeMbIX TpeOoBaHUM K pesyabraram ocBoeHus DenepanbHOi
aJanTUPOBAHHON 00pa30BaTENbHONM MPOrpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUs
JUTsi 0Oy4alomUXCsl € 3aIEPKKOM TICUXMUYECKOTO pas3BuTHs. B paboueil mporpamme
YUTEeHBI UJieu U nonoxeHus KoHuenmuu pazBUTHS MaTEMaTUYECKOrO 00pa3oBaHus B
Poccutickoit ®enepanun.

O01mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYueOnblii npeamer «MaTemMaTuka» BXOAUT B INPEAMETHYH 00JacTh
«Maremaruka W uHpopmaTuka». OH CHOCOOCTBYET pPAa3BUTHUIO BBIYUCIUTEIBHOM
KyJAbTYpPbl M JIOTUYECKOTO MBIIJIEHUS, (OPMUPOBAHUIO YMEHHS TOJIb30BaThCS
QIrOpUTMaMM, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
NMOBCEIHEBHON >ku3HU oOyuarommxcs ¢ 3[IP. YueOHblli npeamer pa3BHUBaET
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIHMOHAJIbHYIO TPaMOTHOCTb,
YyMEHUS  BOCIPUHUMATh M  KPUTUYECKHW  aHAJIM3UpOBaTh  WH(OpMaIuio,
MPE/ICTaBICHHYIO B Pa3IUYHBIX hOpMax.

OOyuenne maremartuke MaéT BOBMOXXHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3I1P
TOYHYIO, PAIMOHAJIBHYI0 W HUH(QOPMATHBHYIO peuYb, yMEHHE OTOMparh Hauboiee
MOJIXONISAIINE S3BIKOBBIC, CUMBOJIIMYECKHUE, TpaQUUeCKue CPEICTBA IS BBIPAKCHUS
CYKJICHUW U HAITISTHOTO UX NPEICTABICHUS.

HeoOxoqumbpiM KOMITIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAHUU
ABIAETCS OOIee 3HAKOMCTBO C METOJAAMHM TO3HAHUS JEHCTBUTEIBHOCTH,
IIPEACTABIEHUE O NMPEAMETE U METOJaX MAaTEMATHUKH, UX OTINYUN OT METOIOB JAPYTIUX
€CTECTBEHHBIX U TYMaHUTApPHBIX HAyK, 00 OCOOCHHOCTAX NMPUMEHEHHS] MaTeMaTHKU
JUISL peLIEHUs] HAyYHBIX W TMPUKIAAHBIX 3ajad. TakuMm o0pa3oM, MaTeMaTHYeCcKOe
oOpa3oBaHue BHOCUT CBOM BKJIaJl B (hOpMHUpOBaHUE O0ILIEN KyJIBTYphI YEJIOBEKa.



N3ydyeHne MareMaTHUKHA TakKe€ CIIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YEJI0BEKa, IMOHMMAaHWIO KpacoTbl M H3SAIIECTBA MATEMATHYECKHUX PaCCyKICHUM,
BOCIIPUSITUIO TEOMETPUUECKHUX (DOPM, YCBOEHUIO UJIEU CUMMETPHH.

[Iporpamma otpaxkaeT cogep:kanue oOydeHus npenMery «Maremaruka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHBIM IpeaMeToM «MareMaTuka» MpeACcTaBIIseT ONPEAEICHHYIO CI0XKHOCTb IS
yuamuxcst ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP nanbornee BbIpak€Hbl OTCTABaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUIEHUS, IO3TOMY aOCTpakTHbBIE M
OTBJICUEHHBIE KATETOPUHM MM TPYIHOAOCTYIHBL. B TOXe BpeMms Npu CHeUaIbHOM
oOydeHun oOydyaromyecs MOTYT BBIIOJHATH 3aJaHus 1o ainroputMmy. OHuU
BOCHIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba perieHus. CHIKEHUE Pa3BUTHUS MBICIUTENBHBIX ONEpaluid U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEWCTBUU IPUBOMAT K HEIOCTAaTOYHOMN
OCMBICJIEHHOCTH COBEpIIAEMBIX y4E€OHBIX AEHCTBUU. Y OOydYarOIIMXCS 3aTpyAHEHBI
CUETHBIC BBIUYMCIEHUS, MPOU3BOJIMMBIE B yMe. B NUChbMEHHBIX BBIYMCICHHSIX OHH
MOTYT MPOMYCKaTh OJWH M3 MPOMEKYTOUYHBIX IaroB. Ilpu paGore ¢ yucCIOBBHIMU
BBIPAKEHUSIMHM, BBIYHMCICHUEM WX 3HAUYEHHUS MOTYT HE YAEpXKUBATh NPABUIbHBIN
nopsanok aevctBuid. [lpu ynpomenun, npeoOpa3oBaHUM BBIPAKEHUN ydalluecs c
3[IP He MOryT CaMOCTOATEIBHO NPHUHATH PEIICHHE O IOCIECI0BATEIbHOCTH
BBINIOJIHEHUS JeiCcTBUA. KOHKPETHOCTh MBIIUIEHUS OCJIOXKHSET YCBOCHHUS HaBBIKA
pelIeHUs] YpPaBHEHMI, HEpPAaBEHCTB, CHCTEMbl YypaBHEHM. M MaJogoCTyIIHO
COBEpIIECHUE 0OPATHUMBIX ONIEpaIUU.

Huszkuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  OINEpalvid, HEAOCTaTOYHAS
00O0OIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3yuyeHue Tembl «DyHKIUU»: mpu
onpeaeneHUN (YHKIUOHAJIBHOW 3aBUCUMOCTH, NIPU ONUCAaHUM TrpapuuecKont
CUTYALIMH, UCIIOJIb3Ysl TE€OMETPUUECKH, anredOpandyeckuil, PyHKIMOHAIBHBIN S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY O0JIACThbIO onpeneneHuss GyHKIHH U
00J1aCThI0 3HAYECHHUH.

Pemenue 3amad compsikKeHO € TPYIHOCTSIMHU O(DOpPMIIEHHMS KpaTKOM 3amucw,
IIPOBEJICHUSI aHAJIU3a yCIIOBUSA 3a]a4ul, BbIJICJICHUS cyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHstOTCS clieiaTh YMO3AKJIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHANbHBIE CIIOCOOBI  pPEUICHMs,, HWHOTAA OrPaHUYUBAIOTCS
MaHUITYJISIIUSAMU C YHCIAMHU.

[Ipy wu3yuyeHUM TreoMeTpUYECKOro wmarepuana oOyuatommecs ¢ 3IIP
CTJIKUBAIOTC €  TPYAHOCTBIO  JI€JIaTh  JIOTMYECKHE  BBIBOJABI,  CTPOUTH
NOCJIEOBATENbHBIE pacCyKAeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM F€OMETPUN
OPUBOJUT K OIIMOKaM B PEIICHUH reoMeTpuyeckux 3aaad. OOydaromuecss MOTYT
HOJIMEHUTH (OpMyITy, HETIPaBUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbkaM B
pelmieHnd  3aAa4  [PUBOMAT  HENOCTAaTOYHO  PAa3BUTHIE  IIPOCTPAHCTBEHHBIC
npencraBiieHda. VM CJIOKHO BBINOJHUTh YEPTEX K YCIOBHUIO, B IMHCbMEHHBIX
paboTax OHM HE MOTYT IPUBECTU OOBICHEHUE K UEPTEXKY.

ToyHOCTH 3amIOMHHAHUS U BOCIPOU3BEIEHUSI YUEOHOr0 Marepuaia CHUXKEHBI
N0 MPUYMHE CIA00CTH MHECTUYECKOM JESITeIbHOCTH, CYXKEHUs 00beMa MaMsTH.
Oo6yuatomumest ¢ 3P Tpebyercss Oosbllie BpeMEHM Ha 3aKpeIUieHWE MaTepuana,
aKTyalnu3alus 3HaHUH 110 OIIOpE IIPU BOCIIPOU3BEACHHH.



JUis  mpeojosieHus  TPYAHOCTEM B HM3yYEHMH Yy4yeOHOro mpeamera
«MaremaTnka» HeOOXoAMMa afanTaius o0bemMa 1 XapakTepa ydeOHOTo MaTepuana K
MO03HABATENIbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3[IP. Cnenyer y4ueOHblli mMaTepual
OPENOJHOCUTh HEOOJIBIIMMHU TMOPLUUSMH, YCIOXKHSS €ro MOCTENEeHHO, U3bICKUBATH
crnocoObl  ajanTallMk  TPYOHBIX  3aJaHUi, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAKOMUTEIIbHBIE; UCKIII0YaTh OTJEJIbHBIE TPYyJIHbIE JI0KA3aTeIIbCTBA;
TEOPETUYECKUM MaTepuall PEKOMEHIYEeTCsd Hu3ydaTb B IIPOLECCE IPAKTUYECKOU
NEATENBHOCTH 110 PEIICHHI0 3a1ad. OpraHu4eckoe €IMHCTBO IPAKTHYECKOW H
YMCTBEHHOM JI€ATENbHOCTH Y4YalllUXCsl HA YpPOKaX MaTeMaTUKH CIOCOOCTBYIOT
OPOYHOMY U CO3HATEJIbHOMY YCBOCHHIO Oa3UMCHBIX MAaTeMaTHYEeCKUX 3HAHUN U
YMEHHM.

Hean u 3axa4yu u3yvenns yueOHoro npeamera «MaremaTuka

[TpuoputeTHbIMH LIETIMU O0yUEHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:

* (QopmupoBaHHE IEHTPAJbHBIX MAaTEMATUUYECKUX MOHATUN (YUCIIO, BEJIMYUHA,
reOMeTpHYECKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00€eCIeYnBaKOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOro
oOpazoBanus oOyuatomuxcs ¢ 3I1P;

* noaseaeHue oOywaronuxcs ¢ 3[IP Ha pgocTymHOM 118 HMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTE€MaTHKUd M OKPYXAIOLIEro MHUpa, MOHHMAHHE
MaTeMaTHKHU KaK 4acTu oOIel KyJIbTyphl YEIOBEUECTBA;

" pa3BUTHE HUHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH OOYYaroIIMXCS C
311P, mo3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YYEHUIO MAaTEMaTUKH;

* ¢opMupoBaHue (YHKIHMOHATHHOM MaTeMaTUYECKON TPaMOTHOCTH: YMEHHS
pacro3HaBaTh  TPOSIBJICHHS  MaTeMaTHUYECKUX  MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEAJbHBIX J>KU3HEHHBIX CUTYalMSIX W TPHU H3YYECHUHU
APYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh MX Ha SA3BIKE MAaTEMaTUKH W CO3/1aBaTh MaTeMaTUYECKUE
MOJIETIM, MPUMEHSATh OCBOEHHBIM MaTeMaTW4eCKUi ammapar ISl pelIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPOPETHPOBaTbL U  OLCHUBATh
MOJIyYEHHBIE PE3YIIbTATHI.

JlocTrkeHue 3TUX 1enel o0ecrneuynBaeTcs pelieHueM ClIeIyonuX 3a1a4:

* ¢opmupoBarh y oOyuatomuxca c¢ 3[IP HaBbiku y4eOHO-IIO3HABATEIHHOM
JESATENbHOCTH: TUIAHUPOBaHUE pabOThl, IMOUCK pAIMOHAIBHBIX IyTEH ee
BBITIOJTHEHUSI, OCYLIECTBIEHUSI CAMOKOHTPOJIS;

" crnocoOCTBOBaTh WHTEIEKTyaJIbHOMY pa3BUTHIO, (OPMHUpPOBaTh KayecTBa,
HEOOXOJMMBbIE UEJIOBEKY IS MOJIHOIIEHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MaTEMaTHYECKON JEATEIbHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
MHTYUIINH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEH;

* (QopmHpoBaTh KIIOYEBHIE KOMIETEHIIMHM YYallUXCAd B paMKaxX MPEIMETHOM
oOnactu «Maremarnka 1 HTHPOpMaTHUKay;

" pa3BUBaTh NOHATHITHOE MbIILIEHHS oOyyatomuxcs ¢ 311P;



" OCYIECTBISATh KOPPEKIMIO MO3HABATEIbHBIX MponeccoB odyuatomuxcs ¢ 311P,
HEOOXOMUMBIX [IJII OCBOCHHSI TIPOTPAMMHOTO MaTepuajiia o y4eOHOMY
npeamery;

" [IpeaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCALIMM OOpa3oBaTeIbHBIX AC(UIIMTOB
B OCBOEHHUH IPEIUIECTBYIOUIET0 MPOrPaMMHOI0 Marepuaina y o0ydaroIuxcs C
3I1IP 1 HenOCTAaTKOB B UX MaT€MaTUYECKOM Pa3BUTHUU;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCA K MPEIMETY;

" BBISABJIATH U pa3BUBATh MAaTE€MAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OcCHOBHBIE JIMHUU COAEPKaHUSI Kypca MareMaTtuku B 5-9 kiaccax: «YHucna u

BBIUHCIICHUS», «Anrebpa» («AnreOpandeckue BBIPAKEHUS», «YPAaBHCHHS W
HepaBeHCTBaY), «Dyukuum», «leomerpus» («leomerpudeckue GuUrypsl U HX
CBOMCTBaY, «M3MepeHne reoMeTpuYecKiX BEIUUUHY), « BEpOITHOCTh U CTaTUCTHKAY.
JlaHHbIE JIMHUU PAa3BUBAIOTCS MapajUleNIbHO, KaXXJasi B COOTBETCTBUU C COOCTBEHHOI
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHa OT JPYyrod, a B TECHOM KOHTAKTE€ H
B3aumoaeicTBuu. Kpome »3TOoro, ux oOOBEIHMHSIET JOTMYECKas COCTaBJISAOIIAs,
TPAIUIIMOHHO TIPUCYIIas MareMaTUKe W MPOHU3BIBAIONIAs BCE MaTeMaTHYECKHUE
Kypcbl U couepxkarenbHble JuHUUA. CdopmynupoBanHoe B DenepanbHOM
rOCy/IapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe OCHOBHOTO 00I1Iero o0pa3oBaHUs
TpeOOBaHUE «YMEThb OMNEPUPOBATh MOHATUSMU: OIpPENEJICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE paclO3HAaBaTb MCTUHHBIE M JIOKHBIE BbICKa3bIBAHMS,
IPUBOANTH NPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA WU OTPULIAHUS
BBICKa3bIBaHMIN» OTHOCUTCSI KO BCEM Kypcam, a (hOPMHPOBAHUE JIOTHIECKUX YMEHUN
pacrpezenseTcss 1O BceM TrolaM oOOy4deHHsi Ha YpPOBHE OCHOBHOTO OOLIEro
o0pa3oBaHUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaram
ocBoeHus: PenepanpHOl pabouell TpoOrpamMmbl, pacHpeeNEHHbIM IO TojaM
o0y4eHusl, CTPYKTYpUpPOBAHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIUNHAIBHBIM BOMpPOCaM oOydJaroluecs: 00pallaiuch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATHUYECKUMHM TIOHATUSIMH U  HABBIKAMU  OCYIIECTBIISIOCH
MOCJIEIOBATENIbHO U MOCTYMATEIbHO, C COOMIOICHHEM MPUHIIMIIA IPEEMCTBEHHOCTH, a
HOBbIE 3HAHUS BKJIOYAJIUCh B OOIIYIO CHUCTEMY MAaTeMaTHUYECKUX MPEJCTaABICHUM
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOmnsist e€, 00pa3ysi TpoYHbIe MHOXKECTBEHHBIE
cBsi3u. OOmMe 1enu u3ydeHus: yueoHoro npeamera «MaremaTrkay MpecTaBiIeHbl B
denepanbHOM pabodeit mporpaMMe 0CHOBHOTO OOIIEro 00pa3oBaHuUs.

Ocol0enHocTH 0TOOpA M aJaNITALIMM Y4eOHOT0 MaTepHAaJIa 0 MATEMATHKE

OOyuenne yueOHOMY mnpeameTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH JJI1 YCBOEHUSI MTPOTPAMMHOTO Marepuaia o0y4yaroluMuUcs ¢
311P. bonbiioe BHUMaHUE yuensieTcs oT00py y4eOHOro Marepuaia B COOTBETCTBUH C
OPUHIMIIOM JOCTYIHOCTH INPU COXPAHEHHHM OOILEro 0a3o0BOro0 YpOBHS, KOTOPBIN
JIOJKEH 10 COJEPKAHMIO U 00bEMY OBITh aaliTUPOBaHHBIM 1S oOyyaromuxcs ¢ 3I1P
B COOTBETCTBHM C HX OCOOBIMH 00pa3oBaTelbHBIMH MOTpeOHOCTAMH. Clemyer
oOneryuTh OBIaJeHUE MarepuanoM oOyyatomumuca ¢ 3I[IP mocpenctBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM ITOBTOPOM, MHOTOKPaTHOM TPEHUPOBKHU



B MPUMEHEHWU 3HAHWUM, UCHOJIb3Ys NPUEMbl aKTyajdu3aluu (BU3yalibHasi OIopa,
nmamsTka).

®denepanbHas mporpaMMa npeayCcMaTpruBaeT BHECEHUE HEKOTOPBIX U3MEHEHUN:
yMEHBIIIEHHE 00beMa TECOPETHUUYECKUX CBEICHUM, BHIHECEHHE OTIESIbHBIX TEM WU
LEJIBIX Pa3/IesIOB B MaTepualibl 11 0030pHOTO, 03HAKOMUTEILHOTO N3YUYEHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HakOMUTEIBPHOM IUTAHE PEKOMEHIYETCA H3ydaTh CIEAYIOLIUE TEMBbI:
«Pumckass Hymepanus», «PaBHbie Quryps», «ununap, xonyc, mapy», «Kyow,
«IIpssmoyronpHblld mapaiuenenunen», «llepemenienue Mo KOOPAMHATHON HPSAMOW,
«Mopaynp uucnay, «UuciaoBeie MpoMEKYyTKH»; «MacmTtad» (M3ydaeTcss B Kypce
«T"eorpadusy); «M3o00paxeHne reomeTpruuecknx (HUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJIb30BAHUEM  LUPKYJIA, JIMHEHWKHW, YTOJbHUKA, TpaHCHOpTUpa», «JlnuHa
okpyxHocTH», «Ilmomane kpyra», «llapamnenshusie npsmeiey», «llepneHaukynspHbie
npsiMbie», «OceBasi U LEHTpajdbHass CUMMETpUM» (KM3ydaeTcsi B Kypce T'€OMETPUH);
«beckoHeYHbIE TMEePUOUYECKUE JAeCATUYHBbIE aApoOu. JlecatuuHoe npuOIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsi B Kypce anreopsl).

Crenyer yMEHBUINTH KOJMYECTBO YacOB Ha cieaylomue Tembl: «Pemenue
JOTUYECKUHN 3amau», «JlimHa orpeska», «lllkans»y, «PacnpenenuTenbHbll 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMU MHOXKUTENIAIMIY, «IlocTpoeHue
KOH(pUrypanuii u3 dacted MpsSMON, OKPYKHOCTH Ha HEJIWHOBAHHOM M KJIETYATOM
Oymarey, «Jlenurenu u kpatable. [IpusHaku nenumoctny, «Haubonbmmii oOwmii
JICIUTENh M HauMEHbIlee oOIee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenne npobOu K HOBOMY 3HaMeHartemo», «HaxoxmeHue dactu 1eiIoro u
enoro mo ero yactuy. «OKpyTJIeHHe AECSITHYHBIX Apooeit». «Pemenue 3amau
nepebopoM BceX BO3MOXHBIX BapuaHTOB». «(CocTaBiieHHME OYKBEHHBIX BBIPAXKEHUM
MO0 YCIOBUIO 3aJlaunW». BbICBOOOAMBIIMECS Yachl MOXHO HCIOJIb30BaTh Ha
NOBTOpPEHHUE (B Hayaje U KOHLE y4eOHOro rojaa), Ha u3ydyeHue Haubosee TPyAHbIX U
3HAYMMBIX TeM: B V KJlacce — Ha pellleHue ypaBHEHUM, MPUBEEHNUE APOOU K HOBOMY
3HaAMEHATEII0, YMHOXKEHHE U JIeJIEHHUE JECATUYHBIX JpoOeH, n3Mepenue yrios; B VI
KJIaCC€ — JICUCTBUSI C TOJIOXKUTEIBHBIMA M OTPULATEIILHBIMUA YKCJIaMU, PEIICHUE
ypaBHEHUH, CIIOKEHUE W BBIUWTAHUE YHCEII, COJIEPXKAIIUX IIENIYI0 U IPOOHYIO YacTh,
Ha YMHOKEHHUE U JIeJICHHE OOBIKHOBEHHBIX JAPOOCH.

AureOpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS H3y4yaThb CICAYIOIINE TEMBI:
«ppaunonanbusie uncna. JlelictBuTenbHble ynciay, «CpaBHEHUE NEHCTBUTEIBHBIX
quces, apuhMETHICCKUE JCHCTBUS C JACHCTBHTEIBHBIMU YucCIaMm», «HaxoxeHue
NpUONMXKEHHBIX 3HAYEHUM KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUH TPEThEU M YETBEPTOU CTEMEHEN PA3NOKEHUEM HA MHOXKUTENINY, «DyHKIUA

y =VX u ee Tpadux», «IlorpemnocTs ¥ TOYHOCTH MPHOMMKEHHA», «UeTHbIE U
HedetHble GyHKImM», «DYHKIHA y=X"», «DYHKIHST y= ax’, ee TpaduK U CBOHCTBA.
Ipadukn GyHkmmit y= ax” + n u y=a(x-m)’, «YpaBHEHHE C ABYMS ICPEMCHHBIMH H
ero rpapuk», «['paduueckuit crmocod® pelieHUs CUCTEMBI  ypaBHEHUI»,
«M300paxkeHne 4aeHOB apu(PMeTHUEeCKOM W TeOMETPUYECKON MpOrpeccuil ToUKaMu



Ha KOOPAMHATHOW IJIOCKOCTH. JIMHENHBIM M 3KCIOHEHUUadbHbIM pocT. ClloXKHbIE
IIPOLICHTHI.

CrenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydyeHUE Tem: «Dopmylibl»,
«JloKa3aTenbCTBO TOXIAECTBY, «JIMHEHHOE ypaBHEHHE C JBYMs HEU3BECTHBIMW,
«I"paduk nMUHENHOTrO ypaBHEHUS C ABYMs NEpeMEeHHbIMUY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJpaTUUHOM
byHKIIN.

BricBoOouBIIIMECS Yachl PEKOMEHAYETCS MCIOJIb30BaTh: IS Jydllei
npopaboTKu Hambojee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
cUCTeM ypaBHEHU», «COBMECTHBIE JNEHCTBUA C Apo0sMuy, «lIpuMeHeHne CBONCTB
apu(MeTHyecKoro KBaJpaTHOIO KOPHS»; Ha IOBTOPEHHUE, pEIIeHHe 3ajad,
npeoOpa3oBaHUE BBIPAKEHUM, @ TAKKE HA 3aKPEIICHUE U3YYEHHOr0 MaTeprara.

I'eomerpus

Crenyer OCHOBHOE BHUMAHHUE YIEIUTh IPAKTUYECKOW HANPAaBIEHHOCTH Kypca,
UCKJIIIOYMB U YNPOCTUB HAWOOJEE CIOXKHBIA I BOCHPUATHA TEOPETUYECKHIM
matepuas. Ha ypokax reoMerpum HEOOXOAMMO MAaKCUMaJIbHO HCIOIb30BAThH
HaIJSIAHBIE CpeACTBAa OOydeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pPabOT C
y4daluMucd, pemats 3aaa4u. CTpouTh pelieHre 3aj1ad mpu MOCTOSTHHOM OOpallleHuH
K HArJsiTHOCTH — PUCYHKaM M YepTEkKaM.

O3HaKOMUTENIBHO J1aThb TeMbl: «TeopeMbl W JOKa3aTeNbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyllIeCTBOBAHHME W  €IMHCTBEHHOCTH
NEPIECHAUKYJIApA K OpsMon», «MeTol reoMeTpuyeckux Mect», «Meroa yaBoeHus
Menuanb», «Teopema dasieca U TeopemMa 0 MPONOPUUOHAIBHBIX OTpe3kax», «LleHtp
Macc TpeyroibHuKa», «VI3MeHeHHe TPUTOHOMETpUYECKHX  (YHKIUN  mpu
BO3pacTaHuu yriua», «DopMmylbl i1 paauyCoOB BIIMCAHHBIX UM ONKMCAHHBIX
OKPY’>KHOCTEM  IPAaBWIBHBIX  MHOTI'OYIOJIbBHUKOB»,  «YpaBHEHHE  IPAMON»,
«JlBmxenue», «CBocTBa ABMXKEHUs», «TeopemMa O MPOU3BEJCHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEIAECHNUN OTPEZKOB CEKYILNX, TEOpPEMA O KBaJIpaTe KacaTeIbHON.

Crnenyer yMEHBIINTh KOJMYECTBO YAaCOB Ha M3yyeHue TeM: « CUMMETpHUYHBIC
¢urypel. OCHOBHbIE CBOMCTBAa OCEBOM cUMMeETpUU», «LleHTpasibHas CUMMETpHs»,
«ITapamnensupiii  mepeHoc», «lloBopor», «llpeobpazoBanne mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha IMOCTPOEHUE C IMOMOUIBIO
LUAPKYJISlT W JIMHEHUKW», «JleKapToBbl KOOpAMHATBI Ha ILIOCKOCTH», «PeuieHue
TpeyroJbHUKOBY, «[lomobue durypy.

BbIcBOOOIMBIIIMECS YaChl HCMOIB30BATh HA PEIICHUE 337a4 U IOBTOPEHHE.

BeposiTHOCTH U CTATUCTUKA

B cBs3u ¢ Tem, 4TO AaHHBIA KypC BBI3BIBACT HAMOOJBINHNE CIOKHOCTH IS
oOyuaronuxcst ¢ 3IIP, cBA3aHHBIE CO CHMXEHHBIM YPOBHEM pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3y4YEHHE JTOJKHO CTPOUTHhCS Ha 0a30BOM YpOBHE U
JNOCTYIIHOM I YYEHUKOB Marepuane. OCHOBHOE BHUMAHHE CIIEIYET YHACIHUTH
paszneniaM, CBSI3aHHBIMH C IIOBTOPEHHEM MPOWJIECHHOTO MaTrepuaja, YBEIUYUTh
KOJIMYECTBO YIPAXHEHUW W 3aJaHUM, CBSA3AHHBIX C MPAKTUYECKON JESATEIBbHOCTBHIO
00yJarommxcsl.

Heobxoaumo mnepecMOTpeTh COJEpKaHHEe TEOPETUYECKOro Marepuana u
XapakTep €ro HM3JI0KEHUs: TECOPETUYECKUU Marepual MNPENOJHOCUTH B IMPOLECCE



pelIeHus 3a7a4 M BBIIOJHEHMS 3aJaHMM HAIISITHO-NIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJA U 3AaNOMHUHAHUS CIOXKHBIX (POPMYJ, peUICHHs HECTaHIAPTHBIX,
TPpyAOEMKUX 3a1aHui. P TeM cienyer u3ydarsb B 03HAKOMUTEIIBHOM IJIaHE.

@denepanbHas MporpaMMa MPEJOCTABISIET aBTOpY paboyell Mporpammsl
CBO0O/Iy B paclpe/ielICHU MaTepualia 1o 4eTBepTsM (TpumecTpam). Pacnpenenenue
BPEMEHU Ha U3yY€HUE TEM B T€UEHHE yUeOHOT0 rojJla CAMOCTOSITEIbHO ONpeeNsieTcs
o0Opa3oBaTenbHON OpraHu3anren U 3aBUCUT OT 0COOCHHOCTEH IPYIIIIbI 00yYarOIIUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEN.

IIpumepHble BuHABI JeATedabHOCTH oOy4darommuxcs ¢ 3IIP, oOyciaoBiieHHbIE
0COOBLIMH o0pa3oBaTeIbHBIMHU NMOTPeOHOCTAMH " odecreYynBaroIue
OCMBIC/IEHHO€  OCBOEHHE  COjJAep:KaHuM  o0pa3oBaHMsi 1O  NpeIMeTy
«MarTemMaTHKa»

Copnepxanue BHUIIOB AesiTenbHOCTH oOywatontuxcst ¢ 3P ompenensiercs ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTSIMU. [IOMUMO HIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmmx /17151 Bcex 00yJaronuxcsi BUAOB I€ITEIbHOCTH CIENYET YCHINUTD
BUJIBI JEATEIBHOCTH CieU(PUUHBIE 111 JAHHON KaTeropuu AeTel, o0ecrneunBaronme
OCMBICJIEHHOE OCBOEHHE COAEpKaHUA O00pa3oBaHUS MO NPEIMETy: YCHICHHE
IPEIMETHO-IIPAKTUYECKON JAESITENIbHOCTH € aKTHBU3ALMEH CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOCHHE MaTepHaia C OMIOPOI Ha alTOPUTM; «IIOIIATOBOCTHY B U3yUEHUU
MaTepualia; HUCIOJIb30BAaHUE JIOMOJHUTENBbHON BU3YyaldbHOM OMOpHI  (CXEMBI,
mabJoHbl, OMOpHBIE TaOJUIbI); pPEUYEBOM OTYET O TMpolecce M pPe3ysbTare
NESTENbHOCTH; BBIMIOJHEHUE CIELMANIbHBIX 33JlaHul, 00eCIIeUnBAIOIIUX KOPPEKIUIO
perysinuu  y4eOHO-TIO3HABATENLHON JEATENBbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

OdenepanbHas TeMaTUYECKass U TEPMUHOJIOTHYECKas JEKCHKA COOTBETCTBYET
DAOII O0O0.

st obyuaromuxcest ¢ 3[IP cyiiecTBEHHBIM SIBISIFOTCS MPUEMbI PabOThI C
JEKCUYECKUM MaTepuasioM 1o mupeamety. IlpoBoaurtcs crenumanbHas pabora 1O
BBEJICHUIO B aKTHUBHBIN CJIOBAaph OOYYalOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMHHBI BBOJATCA Ha TOJUCEHCOPHOM OCHOBE, 00s3aTesibHa
BU3YaJIbHAs MOJAJIEPHKKA, AITOPUTMBI pabOTHI C ONPEIETIEHUEM, OMTOPHBIE CXEMBI IS
aKTyalu3aluyd TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremMaTuka» B y4ueOHOM ILIaHE

B cootBerctBUM ¢ DenepaibHbIM TOCYAAPCTBEHHBIM 00pa30BATENbHBIM
CTaHAApPTOM OCHOBHOrO 0011ero oOpa3oBaHusd Y4eOHBIM mpenMer «MareMaTuka
BXOJUT B NpeIMETHYI o0nactb «Marematuka U HHPOPMATHUKA» U SBISETCA
o0si3aTeNbHBIM 111 u3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmer «MartemaTukay
TPaJMIIMOHHO M3Y4YaeTcs B paMKax CIEAYIONIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kmaccax — KypcoB «Anre0Opa» (BKIIOYast SJIEMEHTHI



CTaTUCTUKU M Teopuu BepositHocTell) u «l'eomerpusi». Hactoseil nporpammoit
BBOJIUTCSI CAMOCTOATEbHBIN YU4eOHBIH Kypc «BeposSTHOCTh U CTATUCTUKAY.

OO6miee yucao 4acoB, PEKOMEHI0BAHHBIX JIJIs1 U3YUEHUsI MaTeMaTUKu (0a30BbIii
YPOBEHB) Ha YpPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kinacce — 170
yacoB (5 9acoB B HeJelo), B 6 kiacce — 170 gacoB (5 4acoB B HeZeN0), B 7 Kjacce —
204 yaca (6 yacoB B Hejen0), B 8 kinacce — 204 gaca (6 4acoB B Henel0), B 9 Kiacce
— 204 4Jaca (6 4acoB B HEJICIIO).

Ili1anupyeMble pe3yJibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka
Ha YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHus

MN3yueHnne wMareMarTmkd Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHS
HaIlpaBJIeHO Ha JOCTHX)eHHEe oOydarorumMucs ¢ 3[1P TMYHOCTHBIX, METAaIIPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB OCBOCHUS YUYEOHOTO MpeIMeETa.

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHUS NPOrpaMMbl IO  MaTeMaThKe
XapaKTePU3YIOTCS:

NaTPUOTHYECKOEe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY M HACTOAIIEMY POCCUMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHUKECHUSAM POCCUUCKUX MATEMATUKOB U POCCUNCKOMN
MAaTEMaTHYECKON IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTH)KEHHM B APYTMX HAyKax WU
PUKIIATHBIX cepax;

rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M peallu3allid ero
IpaB, MPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUIHBIX
CTPYKTYp, SBICHHM, MPOIEAYp TPaKIaHCKOro oOImecTBa (HampuMmep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO JTHYCCKHUX TIPoOIEeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHCHUEM JOCTWIKCHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a]ad
MareMaTu4eCcKol HaNpaBJIC€HHOCTH, OCO3HAHUEM Ba)XKHOCTH MAaTEMATHYECKOTO
o0pa3oBaHWs Ha NPOTHKEHUM BCEH JKU3HU JUIS YCIEIIHOW MpodheCCHOHAIBHOM
NEATCIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIYTHPHON TPACKTOPUHM OOPa30BaHUsI M KU3HEHHBIX TUIAHOB C
y4ETOM JTUYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajiad, peIIeHUH, pPacCyXJICHHUN, YMEHHUIO BHIIETh
MaTeMaTu4eCKrne 3aKOHOMEPHOCTHU B UCKYCCTBE;

HEHHOCTU HAYYHOI'0 MO3HAHUS:

OpPUEHTAIlMEd B JEATCIIBHOCTH HAa COBPEMEHHYI) CHUCTEMY HAyYHBIX
NpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS 4YEJIOBEKA, MPUPOILI U
oO1iecTBa, TOHUMAaHMEM MaTEeMaTHYECKOM HayKh Kak c@epbl dYeloBeueCcKou
JNEATEIbHOCTH, JTANOB €€ Pa3BUTUA W 3HAYMMOCTHU JJISI PA3BUTHUS IMBUJIM3AlUH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MaTEMAaTUYE€CKOM KyJIBTYpOH KakK CpeICTBOM



NO3HAHWSI MHpaA, OBIAJECHUEM NPOCTEHIIMMHM HAaBBIKAMU HCCIIEIOBATEIbCKON
JeSITeIbHOCTH;

¢pusuyeckoe BocnUTaHUe, (OPMHUPOBaAHHE KYJBLTYPbl 310POBbS U
IMOLHOHAJIBHOTO 0JIaArONMOIyYHs:

TOTOBHOCTBHIO TIPUMEHSATh MaTeMaTHYeCKHe 3HaHHWA B HMHTEPEcax CBOETO
30pOBbSl,  BEIEHHUS  3J0pOBOro  oOpa3a  KHU3HM  (3I0pOBOE€  IUTaHHUE,
COAJIaHCUPOBAaHHBIM  PEKUM  3aHATUH U OTAbIXa, peEryiaspHas (¢uznyeckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKAa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4ejJoBeKa;

IK0JIOTHYecKoe BOCTIMTAHHE:

OpHUEHTAIlMe Ha MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUN IS pelieHus 3a/1ad B
00JIacTU COXPAHHOCTU OKPYXKAroIIel cpeibl, INITAHUPOBAHUS TOCTYIIKOB U OLIEHKH MX
BO3MOXKHBIX TIOCJIEACTBUN ISl OKpY’KaloLled Cpeabl, OCO3HAaHUEM IVI00albHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTel X PeleHus;

ajanTanusi K H3MEHAIMMCH YCJIOBHAM COLUMAJBLHOW W NPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCJOBHSIX HEOMPEACNEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPAaKTUUYECKYIO ACSITeIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCS Y IPYTHX JHOeH, IpuoOpeTaTb B COBMECTHON JI€ATEIbHOCTU HOBBIE
3HaHUS, HaBBIKU 1 KOMIIETEHIIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(dopmynupoBaTh HleH, MOHATHUS, THIOTE3bl 00 00BbEKTaX M SBJICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETeHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYallMiO,  BOCIPUHHMATH
CTPECCOBYIO CHTyallMI0 KakK BBI3OB, TpPEOYIOIU KOHTPMEp, KOPPEKTHPOBATH
OPUHAMAeMbIe pEIICHUS M JeHCTBUS, (OPMYIHpOBaTb MU OIECHUBATb PHUCKUA U
NOCJENCTBUSL, (POPMUPOBATH OMIBIT.

MeTtanpeaMeTHble pe3yJabTaThl:

B pesynbrare ocBoeHUs MpOrpaMMbI MO MareéMaTHKE Ha YPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyuatomerocss ¢ 3[IP  Oynyt cdopmupoBaHbl
METaNpeAMETHbIE PE3YNbTaThl, XapaKTepU3YIOIUecs OBJIaJACHUEM YHHUBEPCATbHBIMU

MM03HaBaTEJIbHLIMU JNICUCTBUSIMU, YHUBEPCAIIbHBIMU KOMMYHHMKaTHUBHBIMU
JIEUCTBUAMHU U YHUBEPCAITBHBIMU PETYISITUBHBIMU JICHCTBUSIMH.

OBJajgenue YHHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEJbHBIMH
JAeHCTBUSIMU:

YCTAHABIUBATh  NPUYUHHO-CICICTBEHHBIE CBA3M B  XOAE  YCBOCHUSA
MaTeMaTH4YECKOro MaTepuana;

BBIABJISITh JACHUINUT JAHHBIX, HEOOXOJAMMBIX JUIsl PELICHUS] TMOCTABICHHOMN
3a7a4u;

C TOMOIIBIO YUHTENsI BBIOMPATH CHOCOO PEIICHUSI MAaTeMaTHYECKOW 3ajauu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PEIICHUSA);

OPUMEHSTh M MPeoO0pa3oBhIBATh 3HAKM M CHUMBOJBI B XOJ€ peIICHUS
MaTeMaTHYEeCKHUX 3a]1a4;

YCTaHaBIUBAaTh HICKOMOE U JAHHOE MPU PEIICHUH MAaTEMaTUYECKOM 3aa4u;



MOHMUMAaTh W WHTEPHPETHPOBATH MHPOPMAIHIO PA3IMYHBIX BUIOB U (Hopm
peACTaBICHUS;

WUTIOCTPUPOBATH peliaeMble 3a/1auu rpaduuecKuMU CXEMaMu;

3¢ ()EeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MMOHUMATh U UCIOJIH30BaTh MAaTEMaTUUYECKHUE CPEACTBA HATJISTHOCTH (Tpaduku,
IUarpaMMbl, TaOJMIbl, CXEMbl W Jp.) Ui WUIOCTpallid, WHTEpIpeTalui,
apryMeHTaluu.

OBjianeHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHUKATUBHBIMHU
AeCTBUSAMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO W COBMECTHYIO NEATEIBLHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI padOTHI, paboOTaTh B I'PYIIIE:
HaxXOoJUTh OOIllee pelIeHWe M pa3peliaTh KOHQIMKTHI HA OCHOBE COIVIACOBAHUS
no3ulMi W yuéra  MHTEPECOB;  CiAymarh  napTtHEpa;  GOpPMYJIHpPOBATH,
apryMEHTUPOBaTh U OTCTAauBATh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPHU HAIMYUH PA3HBIX TOUEK
3peHHsl U pa3pemarh KOH(JIMKTHI Ha OCHOBE Yué€Ta MHTEPECOB U TMO3UIMNA BCEX
YYaCTHUKOB,

apryMEHTHUPOBaTh CBOIO IMO3HMIMI0O W KOOPAMHUPOBATH €€ C MO3HUIUSMHU
napTHEPOB B COTPYJIHUYECTBE MpPU BHIPAOOTKE OOIIEro pelieHUuss B COBMECTHOM
NEeATENbHOCTH;

BBITIOJIHATh CBOIO 4acTh pPabOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yJbTara M
KOOPAUHUPOBATh CBOU JICUCTBUS C JPYTUMH YJIEHAMH KOMaH/IbI;

OIICHMBATh Ka4y€CTBO CBOETO BKJIaJa B OOUIUI TTPOTYKT.

OBJiaieHNe YHHBEPCATbHBIMH Y4eOHBIMH PeryJIATHBHBIMU AeHCTBUSIMH:

CTaBUTh 1I€7M, BBHIOMpATh U CO3JaBaTh AJTOPUTMbI JIJIsi PELICHUS] Y4EeOHBIX
MaTEeMaTUYECKUX MpoOIIeM;

IJIAHUPOBATh W OCYIIECTBIISITh JIESITEIHHOCTh, HAMPABICHHYIO Ha PEIICHUE
3a/1a4y UCCIIEI0BATEIbCKOIO XapaKTepa.

dbopMynIHpoBaTh U yACPKHUBATh Y4Ye€OHYIO 3a7ady, COCTAaBJIATh IUIAH W
MOCJICIOBATEIILHOCTD JICUCTBUM;

OCYUIECTBJISATH KOHTPOJb IO 00pa3Iily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBAaTh  TMPOIECC W  pe3ylbTaT y4eOHOW  MaTeMaTHYECKOMH
NEeATENbHOCTH;

aJICKBaTHO OIIEHWBATh TPABWIBHOCTh WA ONIMOOYHOCTH BBITIOJIHCHUS
ydeOHON 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOXXHOCTU €E
pelieHus;

CIMYaTh CHOCOO ACHCTBUSI M €r0 pe3yJibTaT C 3aJaHHBIM 3TAJIOHOM C IEJIbIO
0oOHapy>XeHUsI OTKJIOHEHUH U OTJIMYUNA OT HTaJOHA.

MPEABUNIETh TPYJIHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU Y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOyEeMBbI pe3ysbTaT
NESATeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHHUS W HaIpaBJICHUS, TPeOyroIIue
nanbHee padoTsl,

PETYIUPOBATH CIIOCOO BHIPAXKEHHS IMOIIUA.



IIpenmeTHble  pe3ynbraThl  OCBOCHMSI  NPOrpaMMbl [0  MaT€MaTHKE
IPECTaBIIECHBI 10 TOAaM OOYYeHHS B paMKax OTACIbHBIX YYEOHBIX KypCOB: B 5—6
KJaccax — Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Ainreopa», «l'eomerpusy,
«BepoATHOCTh U CTATUCTHUKA.



®OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KITACCBI

Henan n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU 1EISIMU O0yUEHUSI MAaTEMAaTHKE B 5—6 Kilaccax sIBJISIOTCA:

" MIpoaoKeHHe (GOPMUPOBAHUS OCHOBHBIX MATeMAaTUYECKUX TOHITHH (YHCIIO,
BEIMYMHA, TeoMeTpuueckas (urypa), o0ecrnednBaronux MPEeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTEMaTHYE€CKOTO 00pa30BaHMs 00y4JarONuXCs;

" pa3BUTUE HMHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOyYaroluxcs C
3I1P, no3HaBarenbHONW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUN, UHTEpEca K
M3YUYEHUIO MAaTEMaTUKH;

* noaseaeHue oOyvaronxcs ¢ 3[IP Ha pgocTymHOM I8 HMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTeMaTUKHU U OKPY>KAIOIIET0 MUPA;

* ¢opmupoBaHue (PYHKIIMOHAJIBLHOW MaTeMaTH4YeCKON TI'PAMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTH4eCKkue OOBEKThl B PEalIbHBIX KM3HCHHBIX CUTYaIlUsX,
OPUMEHATh OCBOCHHBIE YMEHUS [JIsl PELICHHS MPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJYUYEHHbIE pE3ylbTaTbl U OLICHMBAaTh HX Ha
COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OcHOBHbIE JIMHUU COAEpP)KAHUS Kypca MaTeMaTMku B S5—6 Kiaccax —
apudMeTHIecKas ¥ TeOMETPUIECKasi, KOTOPbIC Pa3BUBAIOTCS MapalIeIbHO, KaXxaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT APYIroH, a B
TECHOM KOHTaKTe U B3auMojehcTBHHM. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aireOphl U ONMKUCATEIbHON CTATUCTUKH.

N3yuenue apudmeTnueckoro Marepuana HauYMHAETCS CO CUCTEMAaTU3alHuHd U
pPa3BUTHUS 3HAHUN O HATYpaJbHBIX YHCIAX, MMOJYYEHHBIX B HadaibHOM mikoie. [Tpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKM U (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAeTCs] C Pa3BUTHUEM BBIYMCIUTEIBHON KYJIbTYPHI, B
YaCTHOCTH C OOy4YeHUEM MPOCTEHITUM IpuEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbIUMCIIEHUN. M3ydeHne HaTypallbHBIX 4YHUCEI MpoJoJbKaeTcss B 6 Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHSATUSIMU TEOPHUH JIEIIUMOCTH.

Jpyroii KpynHbIi 0J0K B COAEpKaHUH apu(DMETUUECKONU JTUHUU — 3TO JIPOOH.
Hauano n3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITO
NEpBbIA 3Tall B OCBOECHUM APOOEH, KOrJa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UACSIMU, TOHATUAMH TeMbl. [Ipy 3TOM paccMoTpeHrne OOBIKHOBEHHBIX ApoOeii B
MOJIHOM 00BEME MPEAIIECTBYET U3YUECHUIO JECATUUHBIX IpoOeH, YTO LEneco00pa3Ho
C TOYKM 3pEHUS JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJla MpaBuUiia JEHUCTBUM C
JNECATUYHBIMA JIPOOSIMU  MOXKHO OOOCHOBAaTh YXKE€ W3BECTHBIMU alTOPUTMaMU
BBITIOJTHEHUS JIEUCTBUI C OOBIKHOBEHHBIMHU JPOOSMU. 3HAKOMCTBO C JECATHYHBIMU
JIPOOSIMU PACITUPUT BO3MOKHOCTH JJIsl TIOHUMaHUsI OOyYarolMMHUCS TMPUKIATHOTO
IIPUMEHEHUST HOBOM 3aIMCH TIPU U3YUYEHUHU JAPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucrnonb3oBaHuu. K 6 kiaccy OTHec€H BTOpPOM ATam B U3YUYEeHHUHM JpoOeu, Tjie
IIPOMCXOJIUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHHS M MPeoOpa3oBaHUs APOOEH,
OCBOCHUE  HOBBIX  BBIYMCIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYMCJICHUH, B TOM YHCJIEe 3HAYCHUN BBIPAXKCHUH, COACPKAIKMX U OOBIKHOBEHHBIC, U



JeCSITUYHBIE APOOU, YCTAHOBJICHHE CBS3EH MEXIYy HUMH, PacCMOTPEHHUE MPHUEMOB
pemieHus 3aaa4d Ha apooOu. B Havane 6 kiacca NpouCXOIUT 3HAKOMCTBO C MOHATHEM
IPOLICHTA.

OcoOE€HHOCTBHIO U3YUYEHUS MOJOKUTENBHBIX U OTPULATEIBHBIX YUCEN SBIIAETCS
TO, YTO OHHM TaK)Xe€ MOTYT pacCMaTpHBAThCs B HECKOJBKO ATamoB. B 6 kmacce B
Hayaje u3ydeHHs Tembl «lloJIokKUTENbHBIE U OTPULIATENBHBIE YUCIIA» BBIICISACTCA
noarema «lLlemple yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULIATEIIBHBIMU
yucjaaMyd U JIEUCTBUSMHM C TIOJIOKUTEIBbHBIMH M OTPULATEIIBHBIMU YHCIAMHU
IIPOUCXOJUT HAa OCHOBE COJEPIKATEIBHOr0 MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE NO3HAKOMUTBH YYaIMXCS IPAKTUYECKH CO BCEMH OCHOBHBIMM IOHSITHUSMMU
TEMbI, B TOM YHCJIE U C TpaBWJaMU 3HAKOB TPU BBIOJIHCHUH apu(PMETHUIECKUX
neiictBuid. M3ydeHue palMOHAIBHBIX YWCEI HA STOM HE 3aKOHYHUTCS, a Oyjaer
IPOJOJIKEHO B Kypce aireOpbl 7 Kjacca, YTO CTAHET CIEAYIOUIMM MPOXOJOM BCEX
OPUHIMIUAIBHBIX BOINPOCOB, TEM CaMbIM pa3JelieHHe TPYAHOCTEH oOJierdaer
BOCHPHATHE MaTepuasa, a paclpele’IeHUe BO BPEMEHU CHOCOOCTBYET MPOYHOCTHU
npruoOpeTaeMbIX HABBIKOB.

[Ipn 0OyyeHUU pElIeHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJIb3YHOTCS
apudmeTnyeckue NpuémMsl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpadoTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCA 3aJa4M CIEAYHOLIUX
BUJIOB: 3aJlayd Ha JBWKEHHWE, HA YacTH, Ha T[IOKYNKH, Ha paldoTy u
IIPOU3BOJIUTEILHOCTh, HAa IMPOLEHTHI, HA OTHOWICHWS W mponopuun. Kpome Ttoro,
oOyuJaroluecs: 3HaKOMSATCS C NMpUEMaMH pelIeHUs 3ajad 1epedopoM BO3MOMKHBIX
BapUAHTOB, ydarcs paboTaTh ¢ WH(POpPMALUEH, MPEACTaBICHHON B dopme TabIuIl
WU AUarpamm.

B ®enepanbHoii paboueilt mporpaMme MPeaycMOTPEHO (OpMUPOBAHUE
IPOIEIEBTUYECKHX alreOpandyeckux npeacTaBieHuil. bykBa Kkak CHMBOJI HEKOTOPOIO
yuciaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMTCS IMOCTEIEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIOIB3YETCS MPEXKIAE BCEro s 3alucu OO0UIuX
YTBEPXKIECHUA U TpeuioxKeHud, (opMys, B YacCTHOCTH JJIsi BBIYMCIICHUS
F€OMETPUYECKHUX BEJIMUMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematukn» 5—6 KIaccoB MpEACTaBICHA HaIJIsHAs T€OMETpUs,
HampaBJIeHHass Ha  pa3BUTHE OOpPA3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHMs, H300pa3UTENbHBIX YMEHHH. ODTO BaXHBIM dTam B U3YYEHUU
F€OMETPUHU, KOTOPBIA OCYHIECTBISIETCS HAa HaMISAHO-TIPAKTUYECKOM  YPOBHE,
OMUpaeTcsi Ha HarasgHo-o0pa3Hoe MbIlIIeHHe oOyvatommxcs. bonbiias poisb
OTBOAMUTCS NMPAKTUYECKON JEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEINPOBAHHUIO.
OOyuaromuecs 3HAKOMSTCS C TEOMETPUUYECKUMH (UTypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C WX MPOCTEUIIMMU KOH(MUTYpAIUSIMH, ydarcs HW300pakaTh WX Ha
HEJIMHOBAHHOW M KJieT4aToi Oymare, pacCMaTpuBaIOT UX MpocTeliue cBoicTBa. B
IpoLIecCe M3YUYEHUsl HAIJISITHOM T€OMETPUU 3HAHMS, MOJYyYEHHbIE OOYyYaIOIMIMMUCS B
Ha4yaJbHOM IIKOJIE, CACTEMAaTU3UPYIOTCA U PACILIUAPSIOTCS.

MecTo yueOHOro Kypca B yueOHOM ILIaHE



CornacHo yueOHOMYy MmIaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAeT apU(PMETHUYECKUHd MaTepuayl u
HaIJIAIHYI0 TEOMETPUIO, a TakXKe TMPONEACBTUUECKUE CBEICHHUS U3 alreopsl,
AJIEMEHTHI JIOTUKHU U Hayaya ONKUCATENbHON CTaTUCTUKMU.

VY4eOHbIil MJIaH Ha U3yYEeHHE MAaTEeMaTUKHU B 5—6 Kjaccax OTBOJIUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojaa o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJIEP’)KAHUE YUEBHOI'O KYPCA «MATEMATHKA» (ITO TOJIAM
OBYYEHMUS)

5 KUIACC

HatypaJjibHble 4ncjia U HYJIb

Harypansnoe umcno. Psg nHarypambhbix uymcen. Yuciao 0. M3obpaxkeHwue
HATYypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOA.

[To3unmonHass cucrema cuucieHusd. *PumMckas HyMepauuss Kak IpuMep
HEMO3UIHOHHON CHCTEMBI CUHCICHHA* . JleCSTHYHAS CHCTEMA CUHCIICHUSL.

CpaBHeHUE HATypalbHBIX YHUCEJ, CPABHEHUE HATYypaJbHBIX YUCEN C HYJIEM.
Cnoco0sI cpaBHeHus. OKpyTIIeHUE HATYyPaJIbHBIX YUCEN.

CnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MpPHU CIOXKEHUU. Briuntanue
KaK JeiicTBUe, 0OpaTHOE CIOXKEHHUIO. YMHOXEHHUE HaTypalbHBbIX YHUCEJ; CBONCTBA
HYJISI M1 €AUHULIBI IPU YMHOXXEeHUU. JleneHue kak JercTBue, o0paTHOEe YMHOXKEHUIO.
KomrionenTsl  ngeiicTBuUM, CBsi3b  Mexay Humu. IIpoBepka  pesyibTara
apupmMeTndeckoro gedctBus. llepemecTuTenbHOE U COUYETaTEIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUST M YMHOXEHHUS, *pachpenenuTelbHOEe CBONCTBO (3aKOH)
YMHOXEHUS ™.

Ucnonb3oBanue OykB 11 0003HAUEHUS HEM3BECTHOI'O KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUUECKUX JCHUCTBUM.

*Jlenutenu W KpaTHblE 4Mcla™, pasnokeHue Ha MHoxutenu. [IpocTeie u
coctaBHbIe yncia. *IIpusnaku nenumoct Ha 2, 5, 10, 3, 9*. JleneHue ¢ oCTaTKOM.

Crenenb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alluCh YHCJIAa B BHUAE CYMMBI
Pa3psIIHBIX CaraeMbiX.

UucnoBoe BbIpakeHUE. DBbplUnCIeHHE 3HAYEHWU YHMCIOBBIX BBIPAKEHHUI;
NOpPSIZIOK  BBIMIOJHEHUsT  jAeiicTBuil.  Mcmonp3oBaHue  MPU  BBIYUCICHUSIX
MEPEMECTUTEIIBHOTO U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHUSI,
*pacnpeeuTeIbHOTrO CBOMCTBA YMHOKEHUS ™.

Apodu

[IpencraBienre o JapoOM Kak Ccrmocobe 3amucu  4YacTH  BEJITWYWHBI.
OO0bikHOBEHHBIE ApoOu. [IpaBuibHBIE U HempaBWiIbHBIE MpoOu. CMmernaHHas IpoOb;
Npe/ICTaBlICHUE CMENIaHHOW JpoOW B BHUJEC HEMPABWIBHOW JApOOM U BBIICIICHUE
IEJIOM YacTW 4ucia U3 HempaBWiIbHOW npolu. M3o0paxeHue apoOeilt ToukaMu Ha
qucia0Bo# npsimoit. OcHOBHOE cBOKMCTBO apoou. *Cokparienue apooeit. [IpuBeneHue

1
3neck U nanee * *0003HAUYEHBI TEMbI, U3YUCHHUC KOTOPLIX NPOBOJUTCA B O3HAKOMUTECJIILHOM I1JIaHE. [Tenaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeM HN3y4aeMOoro mMarepuaja.



IpoOu K HOBOMY 3HameHaTento*. CpaBHEHUE ApOOeil.

Crnoxxenue W BBIYMTAHUE poOeil. YMHOXKEHHE U JeNeHrue Ipo0eii; B3auMHO-
oOpatHbie apodu. *HaxokaeHre 4acTH 1eJ0ro U 1eJ0ro Mo €ro 4acTu™.

Hecatuunas 3anuch apoOei. IlpeacrtaBnenue aecsATUYHONM ApoOU B BUJE
0ObIKHOBEHHOU. M300pakeHne AeCATUUHbBIX IpoOel TOUKaMHU Ha YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUA C JIECATUYHBIMU JIpoOsamu. *OxpyrieHue
JECATUYHBIX ApoOei™.

Pemienne TekCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMETHYECKMM crmocoboM. *Permenue
JOrMYecKux 3ajnad. PemieHue 3aaay mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB™.
Hcnonp3oBanue mpy pelieHr  3a1a4 TaOJIUIl U CXEM.

Pemenue 3amay, copep)kalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYUHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTh. EAVMHUIIBI U3MEpEHUS:
Macchl, 00bEMA, LEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIYy €IMHULAMU
U3MEPEHHUS KaXKI0M BEIUYUHBI.

Perenne ocCHOBHBIX 3a7]a4 Ha IpoOH.

[IpencraBienue TaHHBIX B BUE TaOIHII, CTOJI0YATHIX JUATPAMM.

Harasanas reomerpus

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, yroJ, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmoii,
OCTPBIH, TYNION U Pa3BEPHYTHIC YIJIBL.

JlniHa oTpe3ka, METPUUYECKUE €IMHUIIBI JJIMHBL. J[JIMHA JTOMaHOW, NEPUMETP
MHOTOYTOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YIIIOB C IIOMOIIBIO TPAHCIOPTHUPA.

Harnsinaele mpencrtaBieHuss o (¢urypax Ha IDJIOCKOCTH: MHOTOYTOJBHUK;
IpsIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, *0 paBeHCTBE QPUIyp™.

N3o0paxkenne ¢uryp, B TOM uucie Ha kietdaroi Oymare. *[locTtpoeHue
KOH(UTypaluuid W3 4YacTed NpsIMOM, OKPYKHOCTHM Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnoiab30BaHne CBOWCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[lnomans mNpsSMOYroibHUKA ¢  MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
OpsIMOYTOJIbHUKOB, B TOM 4Hcie (uryp, m300pak€HHbIX Ha KieTdyaTrod Oymare.
Enunuiibl n3mepenus miomaim.

*Harnsauable mpeacTaBlIeHUus O IPOCTPAHCTBEHHBIX (PUTYpaX: MPSIMOYTOJIbHBIN
napajuiesienunes, KyO, MHOT'OTPaHHUKH. N3o6pakenue MPOCTENIINX
MHOTrOorpaHHukoB. Pa3BépTkum kyba u mnapamenenunena. Co3naHue Mojelen
MHOT'OTPaHHUKOB (M3 OyMaru, mpoBOJIOKH, IUIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJIBHOTO TMapajuienenuneaa, kyoda. ExuHunsl u3MepeHus
o0BEMa™,

6 KIIACC

HartypaabHblie unciaa

ApudmeTnueckue AEHCTBHS C MHOTO3HAUYHBIMH HAaTypajbHBIMUA YHCIAMH.
YucnioBble BbIpaKEHUS, MOPSIOK IEUCTBUI, UCIIOJIb30BaHUe CKOOOK. Vcnonb30Banue
P BBIYHCICHUAX IEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOWMCTB CIIOKEHHS H



YMHOXKCHHSI,  *pacrpeieNuTeIbHOTO  CBOWCTBAa  yMHOXeEHUs.*  OxpyricHue
HATypaJIbHBIX YHCEIL.

JlenuTenu U KpaTHbIC YKcia; *HauOOIbIIUN OOIIUI ACNIUTEh U HAUMEHbBIIIEEe
oO1iiee kpaTHoOe. JlenMMOCTh CyMMBI U POU3BeeHUs . [leeHne ¢ OCTaTKOM.

Jpoon

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpPOOH, COKpaIlleHHE IpoOeil.
CpaBHeHue W ynopsiiounBanue ApoOeil. Pemienue 3amay Ha HAXOXKIEHUE YACTU OT
[EJIOro W I1eJoro mo ero 4yactu. JlpoOHoe dYHCIO Kak pe3yJbTaT JAeJICHHUS.
[IpeacraBnenue necATUYHOM ApoOU B BHJI€ OOBIKHOBEHHOW NPOOM M BO3MOXKHOCTH
NPE/ICTaBICHNUs OOBIKHOBEHHOUW JpoOWM B BUIE AeCATUYHOU. JlecsaTuuHbie IpodU U
MeTpHuUYecKasi cucreMa mMep. ApudMeTHuuecKue JACHCTBUS U YKCIIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMH M JICCITUIHBIMHU APOOSIMH.

OtHowienue. JleneHue B AaHHOM OTHOUIEHMH. *Macmra®*, mpomnopus.
[IprMeHeHne MponopuMi IpH PEIICHUH 3a1a4.

[TonsiTue mporieHTa. Beraucienne mporieHTa OT BETUYNHBI U BETMYUHBI 10 €€
IPOLICHTY. BhIpakeHne NPOIEHTOB ACCATUYHBIMU IpoOsMHU. PereHue 3amad Ha
IIPOIICHTHI. BeIpakeHne OTHOIIICHUS BETUYMH B TIPOIICHTAX.

Ilos10:kuTEIbHBIE H OTPUIIATEILHBIE YHCJIA

[lonmoxkuTenpHbie M OTpuUIlaTeldbHble yucha. Llenbie yncna. *Mopynp 4yucina,
reoMeTpuyecKkas WHTeprperanus wMoayis uucina*. HW3o0paxeHwe ducen Ha
KOOPAMHATHOM NpsAMoi. *UncoBbIe TPOMEKYTKH ™.

CpaBHenue umcen. ApudmeTHdecKkue JEUCTBHS C TIOJOXKHUTEIbHBIMU H
OTpHUIIATEIHLHBIMH YHCTIAMHU.

[IpssmoyrosibHAsl cUcTeMa KOOpAWHAT Ha TuiockocTu. KoopauHatel TOuku Ha
IUIOCKOCTH, abcmucca u opauHara. [loctpoenue Todek u Guryp Ha KOOPAMHATHOU
MJIOCKOCTH.

BykBeHHbIEe BbIpaskeHUs1

[Ipumenenne OyKB /IS 3aITUCH MaTEMAaTHUECKUX BBIPAXKEHUHN U MPEIIOKEHUH.
CpoiicTBa apu(MeTHYECKUX JeHCTBUHA. *ByKBCHHBIC BBIPQKCHHS M YHCJIOBBIC
II0JICTAHOBKH.* ByKBEHHBIC DPABEHCTBA, HAXOXKJICHUE HEWU3BECTHOTO KOMIIOHCHTA.
dopMmybel; GOpMYITBI IEPUMETPA | TUIONIAINA MPSAMOYTOIBHUKA, KBaapara, *00béMa
napaiesienuneaa u kyoa*.

Pemienne TekCTOBBIX 32124

Pemenne TekcTOBBIX 3adad  apuMETHYECKHM crmocoboM. *Pemenue
JOTUYEeCcKUX 3a1a4. Pemenne 3amay mepeObopoM BceX BOZMOXKHBIX BApUAHTOB. ™

Pemenue 3amau, copep)ammx 3aBUCUMOCTH, CBSI3BIBAIONINX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; TI€Ha, KOJTUIECTBO, CTOMMOCTh; MPONU3BOIUTEIHHOCTD,
Bpemsi, 00bEéM paboThl. EgumHUIEI W3MepeHus: MacChl, CTOMMOCTH, pPAaCCTOSHUSA,
BpeMeHH, CKOPOCTU. CBSA3b MKy €IMHUAIIAMHA U3MEPECHUS KaXKI0W BEIIMUNHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIICHUEM, TIPOMTOPIIMOHATLHOCTHIO BEIMYHH,
MPOIIEHTAMHU; PEIICHNUE OCHOBHBIX 3aa49 Ha APOOH ¥ MPOIICHTHI.

*O1eHKa ¥ IPUKUJIKA, OKPYTJICHUE pe3ysibTaTa™.

*CocraBieHre OYKBEHHBIX BRIPAKCHHI 110 YCIIOBHUIO 3a/1aUn’™.

[IpencrapieHre TaHHBIX C IMOMOIIBIO Tabmuir W jguarpamm. CtonaOdaTbie
JarpaMMBbl: YTEHHE U MOCTPOeHUE. UTeHHEe KPYyTOBBIX IUarpamM.



Harasignas reomerpust

Harmsinaele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMad,
OTpE30K, JIy4, YroJi, JOMaHasi, MHOTOYTOJIbHUK, YE€TbIPEXYTOJbHUK, TPEYTrOJIbHUK,
OKPY>KHOCTb, KPYT.

*B3auMHOE pacroyioKEeHUEe JBYX MPSIMbIX Ha IJIOCKOCTH, MapajiielibHbIe
npsiMblE, TEPIEHIUKYJISpHbIE TpsAMbIe™. M3MepeHHne pacCTOSIHUN: MEXIy IBYMs
TOYKaMH, OT TOUKHU O NPSIMOiL; JJIMHA MapIIpyTa Ha KBaApPaTHOM CETKE.

N3mMepeHrne W TNOCTpPOEHHE YIJIOB C MOMOIIBK TpaHcHnoptupa. Bunbl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYNOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, IIPUMEPHI
YEThIPEXYTOJbHUKOB. [IpsSMOYTroNbHHK, KBaJpaT: HUCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, auaronaned. *M3o0OpaxkeHue reomeTpuyecknx GUTYp HA HEIMHOBAHHOM
Oymare ¢ UCIOJNb30BAaHUEM LHUPKYJS, JHHEHKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp wmHoOroyronpHuka. [lonsTue momanu QGUIypHl;, €AUHUIIBI
u3Mepenusd miowaau. [Ipubmmkénnoe naMepenue mwiomaan GuUryp, B ToM 4ucie Ha
KkBajapaTHON ceTke.* IlpubnmxEHHOE H3MEpEeHUE MJIMHBI OKPYKHOCTH, IUIOMIAN
Kpyra*.

*CumMeTpusi: LEHTpaldbHasA, OceBas W 3epKaibHasg cuMMmetrpuu. llocTpoenue
CUMMETPUYHBIX QUTYP™.

*Harnsaneie pEeACTaBICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napayienenunen, KyO, mOpu3Mma, NUpaMHAa, KOHYC, IWJIMHIp, map u cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
murHApa u koHyca. Co3jmaHue Mojieeil MpOCTPaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, MIACTHIIMHA U JIp.).

[Tonarue oOBEMa; eauHUIBI U3MepeHuss 00bEMa. OO0BEM MNPAMOYTOJIBHOTO
napajienenuneaa, kyoa*.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBEI OCBOEHM A ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€crneYnBaTh JOCTHUKEHUE CIEAYIOMUX MPEAMETHBIX 00pa30BaTEIbHBIX
pPEe3yJIbTaTOB:

S KUIACC

Yucsa v BbIYMCTEHUS

OpueHTUpOBaThCS B TMOHATUSAX U ONEpUpPOBaTb Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypaJbHBIMH YHCJIaMH, OOBIKHOBCHHBIMH H
JNECATUYHBIMU JIPOOSMHU.

CpaBHUBaTh W YIOPSAOYMBATH HATypajbHbIE YHCJIa, CpPaBHUBATh B
MIPOCTEHUIINX CITyqastx OOBIKHOBEHHBIE IPOOHU, 1eCATUIHBIC APOOH.

CooTHOCUTh  TOYKY Ha  KOODAMHATHOM  (YMCIOBOM)  mOpsIMOM ¢
COOTBETCTBYIOIIIMM €W YHCIOM M H300pakaThb HATypalibHbIE 4YMCIia TOYKAMH Ha
KOOPJIMHATHOM (YMCIOBOM) IPSIMOIA.



BeimonaITh  apudMeTHdYecKue JEHCTBUS C HATYPAIbHBIMH UYHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSMHU B MIPOCTEHUININX CITydasiX.

BBITIOTHSTE POBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYUCICHUN.

OKpyTIATh HATypaJbHBIC YHCTIA.

PemieHue TeKCTOBBIX 3a/1a4

Pemate TexkcToBBIE 3amauM  apU(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapuaHTOB (Mpu
HEO0OXOIMMOCTH C HAIPABJISIFOIICH MOMOIIBIO).

Pemate 3amaum, coxaepxamiyie 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIMYWHBI:
CKOpPOCTb, BpeMs1, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb (ITPH HEOOXOAUMOCTH C
UCIIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonp30BaTh KpaTKUE 3aMUCH, CXEMbI, TAOIUITbI, 0003HAYCHUS MIPU PEIICHUH
3a/ay.

[Tosb30BaThCst OCHOBHBIMH €UHHUIIAMH M3MEPEHUS: TICHBI, MAaCChl; PACCTOSHUSA,
BPEMCHH, CKOPOCTH; BBIpQXAaTh OJHU EIAWHHIIBI BEIWYMHBI dYepe3 Jpyrue (mpu
HEO0OXOIMMOCTHU € OMOPOM Ha CIPABOYHYIO HH(OPMALIHIO).

N3Bnekate uH(OpManuio, MNpeACTaBICHHYIO B Tabiuile, Ha CTOJIOYATOM
aUarpaMMe, HHTEPIIPETUPOBATh NPEICTABICHHBIC TaHHBIC, MCIOJIb30BaTh JIaHHBIC
Y pelIeHUH 3a/1a4.

Harasanas reomerpust

[Tonb30BaThCS TEOMETPUYECKUMH TMOHATUSAMH: TOYKA, MpsiMasi, OTPE3OK, JIyd,
yTOJ1, MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIOIMMX (Qopmy
U3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJAMMOCTH IO BHU3yaJIbHOW OTIOpeE,
CBSI3aHHYIO C yTJlaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMHU: YTOJ, BEpIIHHA,
CTOpOHA, IMaroHajb; C OKPY>KHOCTBIO: pagnycC, IUAMETp, LIEHTP.

N300pakath W3ydEHHBIE TeOMETpUUYeCKHe (UTrypsl Ha HEIMHOBAHHOW U
KJIETYaTO Oymare ¢ MOMOIIBIO UPKYJIS U IMHEHKH (TIOCTIE COBMECTHOTO aHaJIHN3a).

HaxonuTh IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JMHEHKHA, CTPOWTH OTPE3KU 3aJIaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOTO
paaunyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHHUKA, KBaJpaTa IS UX
MOCTPOECHUS, BEIUUCIIECHUS TJIOMIAIN U TIEPUMETPA.

Beraucnsate mepuMmeTp ©W IUIONIAAb KBajapaTa, NPSMOYTOJIbHHKA, (QUTYP,
COCTABJICHHBIX W3 MPSMOYTOJILHUKOB, B TOM 4wHcCIe (GUTYp, H300paKEHHBIX Ha
KJIETYaTON Oymare.

[Tonp30BaThCS OCHOBHBIMH METPUYECKUMHU EAMHUIIAMHA W3MEPEHUS JIHHBI,
TUTOIIAIM; BBIpAXKaTh OHU €IMHUIIBI BEIMUWHBI Yyepe3 Apyrue (Ipu HeoOXOAMMOCTH
C OTMOPOM Ha CIPABOYHYIO0 HUH(POPMAIIHUIO).

Pacno3naBate mapaienenunen, KyO, HCHOJIB30BaTh  TEPMHUHOJIOTHIO:
BEpIIMHA, peOpOo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaienenumeaa, Kyoa.

Brerancnsate 00béM kyOa, mapaisienenurnena Mo 3aJaHHBIM H3MEpPEHUsM (C
OMOPOM Ha AJITOPUTM Y4YEOHBIX ICHCTBHUI), MOJB30BATHCS CAUHUIIAMUA H3MEPEHUS
o0BéMa.



PemaTe HecnoXHbIE 3aJaud HAa HM3MEPEHUE T'€OMETPUYECKUX BEJIMYHUH B
NPAaKTHYECKUX CUTyaUsX (Ipu HE0OXOUMOCTH C BU3YAJIbHOM OMOPOii).

6 KJIACC

Yuciia ¥ BIYUCICHUSA

OpueHTHpoOBaTbCS B TMOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3IWYHBIMM BHJAMH YHCENI M CHOCOOAMHU MX 3alucH,
NEePEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJIHOM (hOpMBI 3aMHUCH YUCIa K APYTOH.

CpaBHUBaTh M yHOPSIOYMBAThH IEJIbIE YKCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoimonHaTe apudmeTnueckue JeiCTBUS C HATYpaJIbHBIMU U LIEJIBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JI€CATUYHBIMU JAPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMU.

BBIYUCIISTE 3HAYEHUS YHUCIOBBIX BBIPAXKEHUI, BBIIIOJIHATH PUKUIKY U OLICHKY
pe3ysibTaTa BBIYUCIICHUHN; BBINOJIHATH NMPeoOpa30oBaHMs YMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUIA.

CoOTHOCUTHP TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €U
YUCIIOM U M300pa)xkaTh YKClia TOYKAMU Ha KOOPAMHATHOW MPAMOM, HAXOIUTh MOJYJIb
qucia.

COOTHOCUTH TOYKHM B IPSAMOYTOJBHOW CHCTEME KOOPAMHAT C KOOPAWHATAMMU
3TOM TOYKH.

OkpyrisiTh LieNble 4YKclia U JeCATHYHbIE ApoOu (Mo oOpasiy), HaXOAWUTh
NpUOTMKEHUS YU CEIL.

YucsoBbie 1 OyKBeHHbIE BHIPAKCHUSA

OpueHTUpOBaTbCSs B NOHATUAX M ONEpUpOBaTh Ha 0a30BOM ypOBHE
TEPMHUHAMH, CBS3aHHBIMU C 3alUChI0 CTENEHU 4YKCIA, HAaXOAUTh KBaaparT U KyO
YHUCJIA, BBIYMCIATH 3HAYEHUS MPOCTEUINMX YHCIOBBIX BBIPAKEHHM, COAEpPKALIUX
CTEIICHH.

[Tonp30BaTbess MpU3HAKAMHU JIETUMOCTH (P HEOOXOIUMOCTH C OMOpPOM Ha
AIrOPUTM MPABUJIIA), PACKIIAbIBATh HATYPaIbHbIE YUCIA HA IPOCTHIE MHOKHUTEIIH.

*Tlonb30BaThCst MACIITAOOM™, COCTABIIATH MPOMOPLUUU U OTHOILICHUSI.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUSI YMCEN MPU 3alUCU MATEMATUUYECKUX
BBIDAKEHUM, HAXOAUTh 3HA4YCHHS OYKBEHHBIX  BBIPAKEHHH,  OCYILECTBIsA
HE0OXO0/IMMbIE TOJCTAHOBKU U TNpeoOpa3oBaHusi (C OMOPOM Ha aNrOpUTM yueOHBIX
JEHUCTBHI).

HaxoauTe HEen3BeCTHBI KOMIIOHEHT PAaBEHCTBA.

Pemienue TeKCTOBBIX 3a/1a4

Pemarp MHOromaroBbsle TEKCTOBBIE 3aJaud apUPMETHUUECKUM CIOCOOOM C
OIOPOW Ha BOIPOCHBIN IIAH.

Pematn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHEBIC c OTHOILICHUEM,
IPOMOPIMOHAIBHOCTBIO BEJIMYHH, MPOLEHTAMU; pellaTh TP OCHOBHBIE 33Ja4d Ha
JpoOU U MPOUEHTHI.

Pemare 3amaum, conep:Kamme 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, 1LICHA, KOJIMYECTBO, CTOMMOCTB;



NPOU3BOJUTENLHOCTh, BpeMsi, 00BbEMa paboThl, HCMIONB3Yys apuMeTHUECKUE
JNEUCTBUSL,  OLEHKY, TMPUKUIKY;  M[OJb30BaThCS  €AUHULIAMH  U3MEPECHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBisaTh OyKBEHHbIE BBIPAXKEHUSI TIO YCIOBHIO 33/1a4H MOCJIE COBMECTHOTO
aHanu3a.

W3Bnekats uHGOpMAIMIO, NPEICTABICHHYI0 B TaOiMIaX, Ha JIMHEWHOMH,
CTONIOYATOM WJIM KPYroBOM JuarpaMmax, WHTEPHPETUPOBATH MPEICTaBICHHBIC
JIAHHBIE; UCTIOJb30BaTh JAHHbIE ITPU PEIICHUU 33/1a4.

[IpencraBnarh HHPOPMAIUIO C MMOMOIIBIO TAOUII, JIMHEHHON U CTOJI0YATOM
Juarpamm.

Harnsignas reomerpust

[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIOMHX (Qopmy
U3YUYCHHBIX TE€OMETPUUYECKUX TIUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX DUTYD.

N300paxxath ¢ MOMOILBIO IUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
U KiIeTtyatod Oymare H3y4eHHbE IUIOCKME TeoMeTpudeckue (Qurypsl u
KOH(UTYpaLlui, CHMMETPUYHbBIE (PUTYPBHI.

NmeTs mnpenctaBiieHHE O TEOMETPUYECKUX TMOHSTHSAX: PaBEHCTBO (uryp,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BEIWYMHBI YIJIOB U3MEPEHUEM C MIOMOIIBIO TPAHCIOPTHUPA, CTPOUTD
YIJIbl 33JJaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PEIICHUHU 3a7ad I'PaJdyCHOW MEpOi
YIJIOB; PACIIO3HABATh HA YEPTEXkKAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TyIION YTJIBL.

Boluncnarh AJMHY JIOMaHOM, TEPUMETP MHOTOYTOJbHHKA, TOJIb30BaThCs
€MHULIAMU U3MEPEHUS JUIMHBI, BRIPAXKATH OJIHA €IMHUIBI U3MEPEHUS JUIMHBI Yyepes
Ipyrue.

HaxoauTe, ucnonb3ys 4epTEKHbIE UHCTPYMEHTHI, PACCTOSIHUS: MEXKY JIBYMS
TOYKaMH, OT TOUKHU JI0 IPSIMOM, JIMHY IyTH HA KBAJPaTHOU CETKeE.

Beruucnare  miomans  GuUryp, COCTaBJICHHBIX U3  NPSIMOYTOJILHUKOB,
UCIOJIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKHU, Ha paBHbIE (UTYpHI, JOCTpAaUBaAHUE
10 TPSMOYTOJIbHUKA; MOJIb30BAaThCSI OCHOBHBIMM €IMHULAMU W3MEPEHUS IUIOMIAAN;
BBIPA)KaTh OJIHU €AMHUIIBI U3MEPEHUS TUIOIAIN Yyepe3 Apyrue (Ipu HEOOXOIUMOCTH
C OIOPOIi Ha CIIPaBOYHYIO HMH(POPMAIIUIO).

Pacnio3naBaTh Ha MOAENAX M HU300paKECHHUSIX MUpPaMUAY, KOHYC, IWIHHJIP,
UCIOJI30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIETYATOW Oymare MpsMOYTOIBHBIN MapajuIeIeTuIe]I.

Beraucisate 00b€M TpSIMOYTOJBHOTO Tapajuiefenumneaa, Kyoa, mojb30BaThCs
OCHOBHBIMH €IMHHUIIAMH U3MEpPEHUs 00BhEMA; BBIpAXKaTh OJHU €AMHUIIBI U3MEPEHUS
00BéMa gepe3 apyrue (C ormopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemate HECHOXHBIE 3a7auM HA HAXO0XKJICHUE T€OMETPUYECKHX BEJIMYMH B
OPAKTUYECKUX CUTYyalUsX (IpH HEOOXOAUMOCTH C BU3yaJIbHOM OMOPONA).

OEJEPAJIBHASA PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hean uzyuyeHus yueOHOro Kypca



AnreOpa sBI€TCS OJHUM H3 OIOPHBIX KYpCOB OCHOBHOW UIKOJBI: OHA
o0OecrieuynBaeT H3y4Yy€HUE IPYrMX JUCLUUILIIMH, KAaK E€CTECTBEHHOHAYyYHOIO, TaK W
T'YMAaHUTAPHOTO LUKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIsl MPOAOKEHUsT 00pa30BaHUs
U B TNOBCEAHEBHOW >ku3HU. Pa3zButue y 0OydaromMXcs HAayYHbIX MPEICTaBICHUH O
IPOUCXOXKICHUN
U CYIIHOCTH ajreOpanyeckux aOCTpakiuii, crocode OTPaKeHUsS MaTeMaTHYeCKOM
HAyKON SIBIEHUH U TMPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MATEMaTUYECKOIO
MOJIETUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX JUIsl aJlalTallid B
coBpeMeHHOM LH(ppoBoM obmecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHMs  HAONIOAaTh,  CpaBHUBaTh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILIJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOM JEWUCTBHUS U BBIBOABI, (POPMYIHPOBATH
yTBepkaeHua. OcBoeHue Kypca anreOpbl 00ecleYyMBaeT pa3BUTUE JIOTHYECKOTO
MBIIIJIEHUSI OOYyYalOIUXCsl: OHM MCHOJIB3YIOT JEIyKTUBHbIE W WHIYyKTHBHbBIE
paccyxaeHus, 00OO0IIeHNe W KOHKpPETH3allhio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe mpeAmnojiaraeT 3HAYUTENbHBIA OO0BEM  CaMOCTOSITEIbHOU
NESATENbHOCTH  OOy4YaloIIMXCA, [O3TOMY CaMOCTOSATEIbHOE peIIeHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBJISIETCS peau3alieil JeaTebHOCTHOTO IMPUHIINIA
o0yueHus.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJAEpP)KATEIbHO-METOANYECKHE JUHUU: «YUucnma u
BBIUMCIICHUSY; «AJreOpandeckue BBIPAKEHUSN»; «YpaBHEHHs M HEPaBEHCTBAY;
«Dynkuun». Kaxnaas u3 3TUX coliepxKaTeIbHO-METOANYECKUX JIMHUI pa3BUBAETCs Ha
OPOTSHKEHUU TPEX JIET M3Y4YEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMOJIEUCTBYS C APYTHMMH €ro JUHUSAMU. B Xone u3ydeHus Kypca oOydaromuMmes
OPUXOAUTCS JIOTUYECKH PACCYX AaTh, HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBsI3U € 3TUM Lienecoo0pa3Ho BKIIOUHUTH B IPOrPAMMY HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ieibl MAaTEMaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTEeMaTUYEeCKOro  sA3blka. Takum  oOpa3oMm, MOXHO  yTBEpXKIaTb, 4YTO
COJIEPKATENbHON M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCA €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIY>)KUT OCHOBOM  JJId
JAIbHEHMIIEr0o HU3y4YeHHUs MaTE€MaTHKH, CIIOCOOCTBYET DPA3BUTHIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBILUICHHS, (DOPMUPOBAHUIO YMEHHUS IOJb30BAThCS aJrOpUTMaMH, a
TaKKe MPUOOPETEHUIO MPAKTUUYECKHX HABBIKOB, HEOOXOIUMBIX IJis TOBCEIHEBHOU
KU3HU. Pa3zBUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHAIbHBIMH U
UppalMOHATbHBIMA YUCIaMH, (POPMUPOBAHUEM NPEACTABICHUNA O NEUCTBUTEIHLHOM
yycie. 3aBeplIEHUE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CTaplieMy 3BEHY
o011iero oOpa3oBaHusl.

CopepskaHue IBYX alreOpanyecKux JUHUN — «AJreOpanyecKue BBIPAKEHUS
U «YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOIIUXCS
MaTEMaTUYECKOIo arrmapaTta, HeoOXOJMMOIo JJIsi pEIIeHHs 3aJad MaTeMaTUKH,
CMEXKHBIX TPEAMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad. B OCHOBHOW MIKoOJE



y4eOHbIIl Marepuan TpyHNIupyeTcs BOKPYT palMOHAIBbHBIX BbIpaXKeHHMH. Anredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATHUKHU KakK S3bIKa JUIS IOCTPOEHUS MATEMATUYECKUAX
MoJIeNiel, OMMCaHusl MPOLIECCOB M SIBJIEHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TaKKe JalibHEWIlee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHHUS,
HEO0OXOIMMOI0, B YaCTHOCTH, JUJIsi OCBOEHHUS Kypca HMH()OPMATHUKH, U OBJIAJICHUE
HaBbIKaMHM JEAYKTUBHbIX paccyxiaeHuil. IIpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creuu(uyecKkuil BKJIaJ B pa3BUTUE BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHATBHO-TPa(pUUECKON JTMHUM HALEJICHO Ha IOJIy4eHHE
IIKOJIbHUKAMH 3HAaHUH O (QYHKIMSIX KaK Ba)KHEUIICH MaTeMAaTHYECKOH MOJEIH IS
OMHCAaHUsI M HUCCIEJOBAHMS Pa3HO-0Opa3HBIX MPOILECCOB M SIBJICHHUIM B MpUPOJE U
oOmiectBe. M3yueHue 3Toro marepuajia CIOCOOCTBYET Pa3BUTHUIO Y OOYyYarolIUXCs
YMEHHsI UCIIOJIb30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MAaTEMATUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJg B (OpPMHpPOBAHUE
IPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUN HUBUIN3ALMHU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY IuIaHy B 7-9 Kiaccax wu3ydaeTcs YYeOHBIM Kypc
«AureOpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPKAHUSA:
«Yucna ¥ BBIUMCICHUS», «ANreOpandyecKkue BbIpAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKLIHUNY.

VY4eOHbIN MaH Ha HU3yuyeHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHUE KaXJOro roja oOydeHHs, BCEro 3a TPH rojaa
00yueHus — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YUYEBHOI'O KYPCA «AJI'EBPA» (110 'OJAM OBYYEHUA)
7 KITACC

Yuciia M BHIYUCICHUSA

HpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OJHOM (hOpPMBI 3amUCU
npobeit k gpyro. IloHaTrwe palMoHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
yHOpSAJOYMBAHUE  pAallMOHAIBHBIX  4YHcel.  ApudMeTrnyeckue  JEHUCTBUS  C
palMOHAILHBIMA YHUCIaMU. PemieHue 3amad u3 peajdbHOM NMPAKTUKU HA YacTH, Ha
poowu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleieHue, MpeodpazoBaHue
BBIPQXEHUI Ha OCHOBE OTPECNICHUS, 3aITUCh OOJIBIIINX YUCEIL.

[IpoueHTsl, 3anKch NPOIEHTOB B BUAE APOoOU U IpoOH B BHJIE MPOLEHTOB. Tpu
OCHOBHBIE 3aJ1a4¥ Ha MIPOLEHTHI, PEIICHNE 3aa4 U3 PEaIbHON ITPAKTHKHU.

IIpuMeHeHne  NPU3HAKOB  JEIMMOCTH, DPa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEI.

PeanpHple  3aBUCMMOCTHM, B TOM  4YHcle TmpsMas W oOpaTHas
IPONOPLIHUOHAIBHOCTH.

AaredOpanvecKkue BbIPAKEHUS

IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXXECHUS C IMEPEMEHHOM. /[omycTumble



3Ha4YeHUs NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHJIE
dopmysl. Beraucnenus mo gopmynam.

[IpeoOpa3oBaHrne OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PAaBHbIE BBHIPAKEHUS,
npaBuiia MpeoOpa3oBaHMsl CyMM M NPOU3BEIACHUI, MpaBUiia PACKPBITHS CKOOOK U
NpUBEICHNUS TOJJOOHBIX CIAraeMbIX.

CBolicTBa CTENEHH C HATyPAIbHBIM II0Ka3aTEJIEM.

OpnHounensl U1 MHOrowieHsl. CreneHb MHOrowieHa. CioKe€HHE, BbIYMTAHUE,
YMHOKE€HHE MHOT04JI€HOB. DOpMyJIbI COKPAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBI U
kBajapaT pasHoctu. dopmysa pa3sHOCTH KBaapaToB. Pa3noxeHue MHOrOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHnus

VYpaBHEeHHE, KOpPEHb YpaBHEHHs, IpaBuUia NpeoOpa3oBaHUs YpPaBHEHHUS,
PAaBHOCHJIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOIO
YPaBHEHHsI, pEIICHHUE JINHENHBIX yYpaBHEHUN. COCTaBIEHUE YPABHEHUN 10 YCIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a7a4 € MOMOIIBIO YPaBHEHU.

*JIuHeiiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €r0 Fpa(l)I/IK*z. Cucrema nByx
JMHEUHBIX YpPaBHEHUN C JBYMs IIEpEMEHHBIMU. PellleHue cucreM ypaBHEHUU
CHoco00M NOJICTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1a4 C MOMOILBIO CUCTEM
YPaBHECHUU.

DyHKUIMHA

Koopnnnara Toukn Ha npsMon. YucnoBble npoMexyTKU. PaccrossHue mMexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronpHas cuctema koopauHat, ocu Ox m Oy. Alcrmcca W opAWHATa
TOYKM Ha KOOPAMHATHOW IIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (HOpMyJaMHu.
Urenue rpaMKOB peasibHbIX 3aBUCUMOCTEH.

[Honarue Gpynkumu. ['paduk ¢pyskumu. CoiictBa pyHkuui. JInnelinas QyHkuus,
e€ rpadpuk. I'padpuk pyHkmum Yy = kx + b. *I'paduueckoe peinreHne JTHMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUN™.

8 KUIACC

Yucsia v BbIYMCTEHUS

KBanmpataeiii kopeb u3 uucna. *[loHsTHE 00 WppAlMOHATHLHOM YHCIIE.
JlecsiTuuHbIe TIPUOIIKEHUST UppaIMoOHANBHBIX yucen™. CBolicTBa apupMeTndecKux
KBaJI[paTHBIX KOPHEH M MX NMPUMEHEHHE K MPEOOPA30BAHHUIO YHCIOBBIX BBHIPAKEHUHN 1
BBIUMCIICHUSM. * J|eliCTBUTENBHBIC YnCcIa™.

CrerneHb ¢ LETBIM MOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHAS 3aMKiCh YHUCTA.

AJire0panvecKkue BbIPaKeHUSI

KBaapatHblil TpEéxuiieH; pa3noKeHne KBAJPaTHOTO TPEXUIeHA HA MHOKUTEIH.

Anrebpanyeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdeckor apoOwu.
CnoxxeHue, BBIUMTAHHWE, YMHOXKEHHE, JICJICHHE  anreOpandeckux IpoOei.
PanmonansHbIe BRIpAXKEHUS U UX MPEOOpa3OBaHHE.

2
3neck U nanee * * 0003HAUEHBI TEMbI, U3YYCHNUEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTCIIBHOM IIJIaHEC. ITenaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeM n3yyacMoro mMarepuajia.



YpaBHeHUSA U HEPABEHCTBA

KBagpaTtHoe ypaBHenue, Gpopmyna KOpHEH KBagpaTHOTO ypaBHeHus. *Teopema
Buera*. Peienue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBagpaTHbIM. [IpocTeiimme
JIpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

*T'paduueckas MHTEpIpeTalUsl YPaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVMHENHBIX YPAaBHEHMH C JAByMs IepeMEeHHbIMU™. IIpuMepsl peuieHus CucTeMm
HEJIMHEVHBIX YPABHEHU C BYMS IIEPEMEHHBIMM.

Pemenne TekcTOBBIX 3a7au aNredpandeckum crocoOoMm.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKUNHA

[Tonstue pynkuuu. OOIaCTh ONpEAEICHNU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CnocoOsbl 3a1aHus PyHKIUH.

I'padpux ¢ynkuun. Yrenune cBoiicTB QyHKuuu no €€ rpaduxy. Ilpumeps
rpa@ukoB (QyHKIMMA, OTPaKAIOIIKUX PEAIbHBIE TIPOLECCHI.

OYHKIMY, ONKCHIBAIOIIME TMPSIMYI0 UM OOpaTHYI MPOIMOPLHMOHATIbHBIC

K
3aBUCUMOCTH, UX Tpaduku. DyHKIUU Y = X, y = X, y = VX, y = -

*T'padmyeckoe peleHrne ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KUIACC

Yuciia ¥ BBIYUCTICHUA

PannonanpHbie yncia, *UppalnvoHaIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUHbIE
JecsTUYHbIe IpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YWCEN; NEHCTBUTEIbHBIC YHCIIA
KaK OECKOHEUHBIE AeCSITUYHBIE ApoOU. B3anMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOW MIPSMOM.

CpaBHEHHE JCHCTBUTENBHBIX  YWCET, apUPMETUYECKHE JCHCTBUS C
JNEUCTBUTEIBHBIMU YUCTAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpa, JJIMTEIBHOCTh NPOLECCOB B
OKpY>KaroIIeM MHpE.

[TpubnmxEnHoe 3HAUEHUE BEIUYMHBI, TOUHOCTH NpUOMmKeHus. OKpyrieHue
yucen. [Ipuknika v oleHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHEHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEHHBIM.

KBanparnoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepsl pelieHus YpaBHEHUN TPEThEH U YETBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOKHUTEIN™.

Pemenune apoOHO-panmoHAIBHBIX YPaBHEHUN.

Pelienrie TEKCTOBBIX 33/1a4 aareOpandyeckKuM METOJIOM.

VYpaBHeHue C NIByMs TMEpEeMEHHBIMU W ero rpaduk. PermeHue cuctem IByX
JVMHEVHBIX YPAaBHEHHUU C ABYMsI MEPEMEHHBIMU. PellieHne cuctem IByX ypaBHEHW,
OJIHO M3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
WHTEPHIPETALNS] CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.



Perenne TekCTOBBIX 3a7a4 anreOpandeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JIMHEHHBIX HEPAaBEHCTB C OAHOM IIepeMEHHOW. Pelrenue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepemMeHHOM. KBanparHele HepaBeHCTBa.
I'paduueckas uHTEprpeTanuss HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

DyHKUNHA

KBanparuunas ¢yskuus, e€ rpadgux u cpoiictBa. IlapabGona, koopauHaThl
BEPILUHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbL.

['paduxu GyHKIIHIA: y = kx, y = kx + b, y = X,
y = x,y = SI/IHX CBONCTBA.

Yuc/ioBble MOCTAEI0BATEILHOCTH U NIPOTPeCcCHH

IlonsiTHe 4YKMCIOBOM MOCJEAOBATSIbLHOCTH. 3aJlaHHE TIOCISI0BATCILHOCTU
pekyppeHTHOH hopMmyIioii u popMyIioit N-ro yseHa.

Apudmernyeckas u reoMmerpuueckas mnporpeccur. dopmynbsl N-ro uieHa
apu(pMETHYECKON U reOMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX N YJICHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKOM M TeOMETPUUECKOW Mporpeccuit
TOYKaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM M HSKCIIOHEHLMWAJIbHBIA POCT.
CI105kHBI€ TPOIIEHTHI ™.

INTAHUPYEMBIE INIPEIMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenne ydeOHOTO Kypca «Anrebpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOHKHO OOECnednBaTh JOCTIDKCHHE CIEAYIONIUX TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUA

BrinonuaTh, couerass yCTHbIE M MHUCbMEHHBIE MPUEMBI, apumeTnyecKue
JNEUCTBUSI C PAlMOHAIBHBIMU YHCIIAMU.

HaxoauTh 3HaYe€HHS YKCIOBBIX BBIPAXKEHUN; MPUMEHSIThH Pa3HOOOpPa3HBIE
CrocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUM, COJEp KAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[Tepexoautb OT onHONM (OpMBI 3amucu YHUCeNl K Jpyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO NpoOh). CpaBHHBATh U
yHOPSII0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisTh yucia.

BpInonHATE NIPUKUAKY M OLIEHKY PE3yJIbTaTa BBIUMCIEHUN, OLIEHKY 3HAYCHHU
YHCIIOBBIX BBIPAKCHUMU.

BbIMonHATh JOEWUCTBUS CO CTENEHSIMH C HATypaJbHBIMU TMOKa3aTeIsiMU (C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

[IpumeHATh NPU3HAKKA AECITMMOCTH, PA3JI0KEHUE HA MHOXHUTEIN HATYypPaJTbHBIX



YHCEll.

Pemare mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYUH, OPONOPIUOHANBHOCTBIO ~ BEJIMYMH,  MPOLIEHTAMU;
MHTEPIPETUPOBATh PE3YJIbTAThl PELIEHUS 3a/lad ¢ YYETOM OrpaHUYEHHM, CBSI3aHHBIX
CO CBOWCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AnredpanvecKue BbIPpaKeHUA

OpueHTHpoOBaTbCS B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YpPOBHE
anreOpanyecKor TepMHUHOJIOTHEN U CUMBOJIMKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIPQKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
EPEMEHHBIX.

BrImonHATh TipeoOpa3oBaHusl 1EJI0T0 BRIPAKEHUS B MHOTOYJICH MPUBEICHUEM
M0JIOOHBIX CJIAara€MbIX, PACKPBITUEM CKOOOK.

BBITIONHAT YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH (C OMOpOn
Ha CIIPABOYHYIO0 UH(POPMAIIHIO).

OcCylecTBIATh PA3TOKEHUE MHOTOYICHOB HA MHOMXKHUTEIM C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOILEro MHOKHUTENS, TPYNIUPOBKU CIaraeMbiX, TPUMEHEHUS
dbopMyJ1 COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOM Ha CIIPABOYHYIO MH(DOPMALIHIO).

[IpumensTh npeodpa3oBaHKsi MHOTOWJICHOB VISl PEIICHUS PAa3IMYHbIX 33724 U3
MaTE€MaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEAIBHOW IMPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TIOKa3aTEIsIMU IS
npeoOpa3oBaHus BEIPAKECHHH (C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHus U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHS C OJHOW MEPEMEHHOM, IMPUMEHSS ITpaBUia
nepexo/ia OT UCXOAHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, saBiseTcs Jin
YHUCIJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyecKux METOAax IpH PEIICHUH JIMHEHMHBIX
YPaBHEHUN U UX CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISAIOMIUXCA PEIICHUEM JHUHEHHOTO
YpaBHEHHUS C IBYMSI TIEPEMECHHBIMHU.

CtpouTh B KOOPJAMHATHOM TUIOCKOCTH TrpaduK JTUHEHHOTO YPaBHEHUS C JABYMsI
NEePEeMEHHBIMH; TTOJIB3YSACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucteMsl IBYX JUHEWHBIX YPAaBHEHHU C ABYMS MEPEMEHHBIMU, B TOM
gucie rpaguiecku (C Ormopoi Ha aNrOPUTM YUEOHBIX JIEUCTBH).

CocraBnsaTh (MOCI€ COBMECTHOIO aHaliv3a) U pPellaTh JUHEWHOE ypaBHEHHUE
WIN CUCTEMY JIMHEHHBIX YpPaBHEHHI MO YCJIOBHUIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1auy MOJIYUYEHHBINA PE3yJIbTaT.

Koopaunarel u rpadpuxku. ®yHKIUU

N300paxatb HA KOOPAMHATHON MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHCIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TpaPUKH TUHEHHBIX (yHKIUHA. CTpouTh rpaduk GyHkuuu y = KX + b,

OnuceiBaTh € NOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBHUCUMOCTH  MEXKIY
BETMYMHAMH (II0 AJTOPUTMY YYEOHBIX NEHUCTBUI): CKOPOCTb, BPEMS, PACCTOSHUE;



LIEHA, KOJINYECTBO, CTOUMOCTD; IPOU3BOAUTEIILHOCTD, BpEMs, 00BEM pabOTHI.
Haxoauts 3HaueHue GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.
[lonumate rpaduyeckuili cnoco0 MNpeACTaBICHUS M aHajau3a MHGOpPMALNH;
U3BJIEKaTh U MHTEPHPETUPOBATH HHPOPMALIUIO U3 TPaUKOB PEAIbHBIX MPOLIECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yuciia M BBIYUCIICHUSA

Hcnonp30BaTh HavaJIbHBIE IPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
YHCeN JJisl CpPaBHEHMs, OKPYIJICHHS W BBIYMCICHUH; M300paxkaTh AEHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsATh TOHSTHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YSd MPU HEOOXOJUMOCTH KaJIbKYJISATOP; BBINOJIHATH
npocTeiine npeoOpa3oBaHUS BBIPAKEHUN, COJEpXKAIIUX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAaJbIX YUCEN C MOMOILIBIO JECATHYHBIX
npoOeii u creneHeit uucna 10.

AnredpanvecKue BbIpaKeHUs

[IppuMeHATP NOHATHME CTENEHH C [EJNbIM  ITOKA3aTEJIEM,  BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIIUMX CTENEHW C LEeIbIM IoKazareneM (c
UCIIOJIb30BAaHUEM CIIPABOYHON MH(MOPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUsl palMOHATbHBIX
BBIPA)KEHUW HAa OCHOBE NpPaBWJI JEHCTBUN HaJ MHOTOWIEHAMHU M ajareOpandecKuMu
TpOOSIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensTh npeodpa3oBaHUs BHIPAKEHUM JI pEUICHUS Pa3IUYHbIX 3a/ad U3
MAaTEMaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOM MMPAKTUKHU.

YpaBHeHUSA U HEPABEHCTBA

Pemiats nuHeliHble, KBaIpaTHbIE YPAaBHEHUS (C MCIOJIB30BAaHUEM CIIPABOYHOI
uH(pOpMaIMi) U palMOHAJIbHBIE YPAaBHEHHUS, CBOJALIMECS K HUM, CHUCTEMBI ABYX
YPAaBHEHHM C IBYMS IEPEMEHHBIMU.

[IpoBOAMTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHHMM W CHUCTEM YpPaBHEHWM, B
TOM YHCJIE€ C TPUMEHEHHEM IrpaduyecKuX MpeAcTaBieHui (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WJIM CUCTEMa YpPaBHEHUU pPEIICHMs], €CId MUMEET, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JEeHCTBUH.

[lepexoauTh OT cinoBecHON GOPMYIMPOBKH 3a1auu K €€ anreOpanveckoit
MOJEIM C TIOMOIIBI0 COCTAaBJICHUS YPAaBHEHUS WJIM CUCTEMBl ypaBHEHUHU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJIYYEHHBIN PE3yJIbTAT.

IIpumeHATh CBOKMCTBA YUCIIOBBIX HEPABEHCTB U1l CPABHEHUs, OLICHKH; PEIIaTh
JVMHEIHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpadUIeCcKyIo
WJUTFOCTPALIAIO MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNHA

OnepupoBaTh Ha 0a30BOM YypOBHE (PYHKUMOHAJIbHBIE TOHATUA M S3BIK
(TEpMUHBI, CUMBOJUYECKUE OOO3HAYECHUS); OMNPENCIATh 3HAYEHHWE (PYHKIHUHU IO



3HAYCHHIO apTyMEHTA; ONPEAEIATh CBOMCTBA (DyHKIMHU 1O €€ TpadukKy.
N 2 3
Ctpouts rpaduku dIeMeHTapHBIX QYyHKIUN Buga , Y = X, Y = X, Y = +/x ,

k o o .
Y= =, ONHUChIBaTh CBOWCTBAa uYHCIOBOM (QyHKIMU 10 €€ Trpaduxy (mpu
X

HEOOXOMMOCTH C HATIPABJISIONIEH TTOMOIITBIO).

9 KVIACC

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoInonHATh apuMeTHuecKre IeUCTBHS ¢ PAllMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE W IHCbMEHHBIE IIPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALNHOHAIBHBIMU
YU CJIaAMU.

HaxoauTe 3HaueHUs CTENEHEN C UEIbIMU MOKA3aTENIIMU U KOPHEN; BBIUUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyryisiTh  ACHUCTBUTENIbHBIE YHWCIA, BBINOJHATh NPUKHIAKY pe3yJibTara
BBIYMCJIEHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHENHBIE U KBaApaTHbIC YPABHEHUS, YPABHEHUS, CBOLAIINECS K HUM,
npocTeime ApoOHO-PalMOHATIBHBIC YPABHEHUSI.

Pemate mnpocreimmne CHCTEMBI JABYX JIMHEMHBIX YPaBHEHHM C JBYMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YypaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaIbHOM ormope).

Pemate mnpocrediime TEKCTOBBIE 3a/ayd  alIreOpanyeckuMm CrocoooM ¢
IIOMOIIIBIO COCTAaBJICHHsSI YPaBHEHMS WM CHCTEMBI JBYX YPaBHEHUH C JBYMs
NIEPEMEHHBIMH.

IIpoBoauTh NpOCTEUIINE HUCCIEAOBAHUSA YPABHEHUU U CUCTEM YpPAaBHECHUH, B
TOM 4YHCJIE€ C IPUMEHEHHEM rpauyecKux MpeACcTaBlIeHU (yCTaHABIMBATh, UMEET JIU
YPaBHEHHUE WIN CUCTEMA YPAaBHEHUH PEILIEHUs, ECIIM UMEET, TO CKOJIBKO, U IIp.).

Pemarbs nuHelHbIE HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pelIeHNEe HEPaBEHCTB HAa YHCIOBOM IMPSIMOM, 3allMCHIBATH PELICHHUE C IOMOILIBIO
CHUMBOIJIOB.

Pemats cucteMsl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; N300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YMCIIOBOM
IPSIMOM, 3aIMCHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 3a]1a4.

DyHKIUU

Pacnio3naBaTh (QyHKIMM H3y4YEeHHbIX BHJOB. Illoka3piBaTh CcXxeMaTHYECKU
pacIoyioKEHUEe Ha KOOPAMHATHON IUIOCKOCTH TrpadukoB ¢GyHKumi Buaa: y = KX,

k y
y=kx+bh,,y=ax’ + bx +c, y = x°, y = /x, Y = — B 3aBHCHMOCTH OT 3HAYCHHii
X

K03 (DUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W M300paXkaTh CXEMAaTUYECKH TpaUKy KBaJIPaTUUHBIX (DYHKIIHH,
OMHCHIBATH CBOWCTBA KBAJPATUYHBIX (PYHKIUH 10 UX Tpadukam.

Pacmo3naBaTh kBagpatuuHy (QYHKIUIO 10 (OpMysie, TPUBOJUTH TMPUMEPHI
KBaIPAaTUIHBIX (DYHKIIUHA U3 PeaTbHOM KU3HU, PU3UKHU, TCOMETPHH.



YuciioBbIe MOCI€10BATEILHOCTH U IPOrPecCUm

Pacnio3HaBaTh apu(MEeTHUECKYIO U TEOMETPUUECKYIO IPOIPECCUH MTPU PA3HBIX
cnoco0ax 3aJaHusl.

BbINONHATS  BBIYMCIEHHS C  HUCIHOJIb30BaHMEM (GopMyd N-TO  4jieHa
apu(pMETUYECKO M TE€OMETPUUYECKON MpOrpeccuid, CyMMbl MHEpPBBIX N WiIeHOB (C
OIIOPOM Ha CIIPaBOYHYI0 UH(POPMALIHIO).

Pewate 3amaym, CBA3aHHBIC C YUCIOBBIMU IIOCIEAOBATEIBHOCTAMHU, B TOM
qucie 3aJjaud U3 peajbHON XKHU3HM (C UCHOJb30BAHUEM KallbKYJATOpa, LU(PPOBBIX
TEXHOJIOTHH).

OEJAEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOT' O KYPCA
«'EOMETPUSA». 7-9 KJIACCHI
esn n3yueHust yueOHOro Kypca

O6mme menu wu3ydeHus ydeOHoro kypca «l'eoMeTpus» TMpeJCcTaBlICHbl B
ITOOIT OOO. OHM 3aKIOYAKOTCS, MPEKIE BCETO B TOM, YTO HA YPOKax F€OMETPUU
oOydJaromuiicss y4uTcsl TPOBOJUTH JOKA3aTeNbHbIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS, [OKA3bIBaTh HCTUHHBIC YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTh PACCYXKIAEHUS «OT MPOTHUBHOIOY», OTJIMYATH
CBOMCTBa OT MPHU3HAKOB, (HOpMyIHUpOBaThH OOpaTHBIE yTBEpXKIeHUA. B o0yueHuun
YMEHHUIO DPACCyXkJaTb COCTOUT BaXHOE BOCIIUTATEIBHOE 3HAYEHUE W3YUYECHUS
reOMETPHUH, IPUCYLIEE UMEHHO OT€UYECTBEHHON MAaTeMaTUYE€CKOW LIKOJIE.

BTtopoil 1enp0 W3ydyeHUs TEOMETPUH SBIISIETCA MCIIOIB30BAaHUE €€ Kak
WHCTPYMEHTA IPH PEIICHUH KaK MATEMaTHYECKUX, TaK M MNPAKTUYECKUX 3a]ad,
BCTPECUAIOIIMXCSI B PEabHOM  KU3HU. IJTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENbHAS JIMHUS B M3YYEHUM TEOMETPUHU B 1IKoJie. [ 3TOro ydwTento
PEKOMEHIY€eTCs noaOupaTh 3a7a4uu MPAKTUYECKOTO xapakrtepa s
paccMaTpUBaeMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOUTH MaTeMaTHYECKHE MOJIeNU
pEabHBIX  KWU3HEHHBIX CHUTYyallMii, TMPOBOJUTh BBIYMCIECHHUS U  OICHUBATH
aJIcKBaTHOCTh IIOJIYYEHHOro pe3yibrata. KpaliHe BaXHO MNOJYEPKUBATH CBSI3U
TEOMETPUU C JAPYTrUMHU MNpEeAMETaMH, MOTHUBUPOBATh HCIIOJIb30BaTh OMNPEICIICHHS
r€OMETPUYECKUX (UTYP U TOHSATUH, IEMOHCTPUPOBATH MPUMEHEHUE TMOJIYyUYECHHBIX
yMeHUH B (pU3UKE U TEXHUKE. JTU CBA3U HaMOoJee IPKO BUIHBI B TeMaxX «BekTopsi»,
«Tpuronomerpuueckue COOTHOWIEHUs», «Merox koopauHat» u  «Teopema
[Tudaropa.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY maHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«l'eoMeTpurs», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PA3IENbl COACPKAHUA:
«I"'eomerpuueckue ¢Gurypel U HUX CBOWCTBa», «l3MepeHHe TreoMeTpuyYecKux
BEJIMYMH», a TaKxke «JleKapToBbl -KOOpPAMHATBI Ha IUIOCKOCTH», «BEKTOpB»,
«JIBmxxenust mnockoctu» u «IIpeodpazoBanus mogooOus».

VY4eOHbIN MIaH NpeaycMaTpUBAET M3YyYEHUE NeOMETpUH Ha 0a30BOM YPOBHE,
UCXOJs1 U3 HEe MeHee 68 ydeOHbIX 4acoB B y4eOHOM TOAy, BCEro 3a TpU roja



o0yueHust — He MeHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «EOMETPHSI» (IIO FOJAM
OBYUEHUST)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yroi. Buasl
yriioB. BeprukansHble M CMEXHbIe Yriael. buccekrpuca yrma. Jlomanas,
MHOT'OYyTroJIbHUK. [lapannensHOCTh M NEpIEHANKYIAPHOCTD NPSMBIX.

*Cummerpuunbie  Qurypsl. OCHOBHBIE CBOWMCTBa OCEBOM CI/IMMeTpI/II/I*3.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIEM MHUDE.

*OCHOBHBIE MOCTPOCHHUS C TOMOILBIO [IUPKYJIS U TUHEHKU™.

TpeyroyibHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBONCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKHU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKU NapajieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
Bneninue yribel TpeyrosbHuKa.

[IpssmoyrosibHbIA ~ TpeyroibHUK. (CBOICTBO MeAWAHbl MPSAMOYTOJIBHOTO
TPEYTOJIBHUKA, NPOBENEHHON K rurnorenyse. [Ipr3Haku paBeHCTBA NMPAMOYTOJBHBIX
TPEYTOJIBLHUKOB. [IpSIMOYTONIBHBINA TPEYTONBHUK ¢ YoM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA®, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema O OojblIeM yrjie U OOJbIIeH CTOPOHE TpPEyroJibHHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO Touek.* buccekTpuca yria H CepelUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

Okpy>KHOCTb M KpyI, XOpJa M JAHaMeTp, HX CBOWCTBA. B3aumHoe
pacnoyIoKEHUE OKPYKHOCTH M npsimoi. KacarenbHass M cekymas K OKPYKHOCTH.
OkpyXHOCTb, BIMCaHHas B YroJ. BrmucaHHas W ONHCAHHAs OKPY>XHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpHuku. IlapamnenorpamMm, ero npuszHaku M cBoucTBa. YacTHbIE
Clydyad NapauiesiorpaMMoB (OpsIMOYTOJIBHUK, POMO, KBaapaT), UX MPU3HAKU H
cBoictBa. Tpameuusi, paBHOOOKasi Tpaneuus, €€ CBOWCTBA U MPU3HAKHU.
[IpsimoyrosibHast Tpaneuus.

*Meton yaBoeHust MmeAauansl. LleHTpanbHas cuMMeTpusi.

Teopema Paneca u TeopemMa 0 IPONOPIMOHATBHBIX OTpe3kax. CpeaHue JIMHUA
TpEeyroJibHUKa U Tpaneuuu. LleHTp Macc TpeyroJibHUKa.

[logobue TpeyrodbHUKOB, KO3(puuueHT mnoaodus. IlpuzHaku nomoOus
TPEYTrOJILHUKOB™. [IpMeHeHre mo100us PY PEIICHUN MTPAKTUYECKUX 3a/1ad.

CroiicTBa Miomaaeit reomeTpudeckux uryp. DopMynsl s IIOIMIAAN

3 3neck U nanee * * 0003HAUEHBI TEMbI, U3YYCHNUEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTCIIbHOM IIJIaHC. Tlemaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeM n3yyacMoro mMarepuajia.



TPEyrojbHHKA, MapamienorpamMmma, pomba u Tpamneund. OTHOIICHHWE TIIJIOMAAeH
no100HBIX (UTyp.

Brruncnenne miomanei TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemenun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHI'€HC OCTPOIO yria MOpsIMOYTOJbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHOMETpUYECKHe (PYHKIIMHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEeHTpaIbHbBIE YTIIBL, YTOJI MEXAY KacaTeIbHOM U XOPAOU. YTJIbl
MEXKJy XOpJaMU U CEKylUMMHU. BIHMCaHHbIE W ONMCAaHHBIE YETBIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxenue aByx oOkpyxkHocTei. Kacanme okpyxHocten. OOmume
KACaTENbHBIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocuHyc, TtaHrenc yraoB or 0° go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
IPAaKTUYECKUX 3a]1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpa3zoBanue noaoous. [logodrue coOTBETCTBEHHBIX 31EMEHTOB.

Teopema 0 npon3BeIEHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKyUINX, TEOpEeMa O KBaJipaTe KacaTeabHOI™.

Bektop, anuHa  (MOIyJb)  BEKTOpa,  COHAIpaBICHHBbIE  BEKTOPBI,
IIPOTHBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlepallMd HaJ  BeKTopamu. PasjokeHue BeKkTopa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKalsspHOE IPOU3BEIEHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS JIJIMH U YTJIOB.

JlekapTOBbI KOOPJIMHATHI HA IJIOCKOCTU. *YpaBHEHHUS IPAMOU™ U OKPYKHOCTH
B KOOpJAMHATaX, NEPECeYeHne OKPYKHOCTEM M NpsMBbIX. MeToj KOOpAMHAT M €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOTOYIOJIBHUKU. JIJTMHA OKPY>KHOCTH. ['paycHas u paauaHHas
Mepa yrjia, BBIYMCIEHHWE JJIMH JyT OKpyxkHocrted. Ilmomane kpyra, cekropa,
CErMEHTA.

*JIBMOKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (QUryp (djeMeHTapHbIe
npenacrasnenus). [lapannensusiii nepeHoc. [loBopot™.

IINTAHUPYEMBIE IIPE/IMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOT'PAMMBI KYPCA «"EOMETPUST» (ITO
'OAAM OBYUYEHUA)

OcBoenne ydeOHOro kypca «l'eomerpus» Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHMsl JODKHO OOecnedyuBaTh JOCTHXKEHHE CIEIYIOUMX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:



7 KIIACC

Pacrio3naBaTh u3ydeHHbIE reOMETpUUECKUE (GUTYPBI, OMIPEACIATh UX B3aUMHOE
pacrnoyioxkeHue, M300pakaTh T'€OMETPUYECKUE (QUTYPHI; BBINOIHATh YEPTEKHU I10
yCJIOBHUIO 3a1auu. M3MepsATh JIMHEHbIE U YIJIOBbIE BENWYMHBL. Pemare 3agaun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHUH YTJIOB.

Jlenate TpyOyr0 OIEHKY JMHEHHBIX M YTIJIOBBIX BEJIWYMH TPEIMETOB B
peaNbHOM >KU3HHU, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuath pasmepsl STUX
00BEKTOB IO TOPSAJIKY BETUINHBI.

CtpouTh uepTeXM K TEOMETPUUECKMM 3ajadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOSALIUE BOMPOCH! /WM aIrOpUTMa YYEOHBIX IEUCTBHIN).

[Tonp30BaThCAd MpHU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJLHUKOB MPH PEIICHUU 3a/1a4.

[IpoBOAMTE JOKA3aTEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMH PABEHCTBA MPAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMaHbI, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPEIICHUH TEeOMETPUYECKUX 3a7ad (C HCIOJIb30BAHUEM 3pPUTEITBHON HAarJsIHOCTH
U/uny BepOaJbHON OTIOPHI).

Onpenensts NapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMH cekymas. Omnpenensitb NapajyieIbHOCTh MPSAMBIX C MOMOUIBIO PAaBEHCTBA
PACCTOSAHUM OT TOYEK OJHOM MPSMOU JO TOYEK APYTOM MPSIMOM.

Pemrats 3amaun Ha KiteTyaToi Oymare.

[IpoBOAUTH BHIUUCICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAUEHUS YIJIOB
B TE€OMETPHUUYECKHUX 33/1a4aX C MCIOJb30BAHUEM CYMMbI YTJIOB TPEYTOJIBHHUKOB W
MHOT'OYTOJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECECUCHUU JBYX
napajyieIbHbIX MPSAMBIX CEKylled. Peliars mpakTUYecKue 3aJa4yd Ha HaXO0XKICHUE
YIJIOB.

NmeTh npeacTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMyNMpOBaTh OMNpPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpPa
OKPYXXHOCTH, IOJIb30BaThCSI UX CBOMCTBAMHU. YMETh INPUMEHATHh 3TH CBOMCTBA IIpU
pelieHny 3aaad.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKUCAHHASL OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb,
IIEHTP OMHCAaHHON OKpYKHOCTH. OmepupoBaTh Ha 0a30BOM ypOBHE (DakTamMu O TOM,
YTO OUCCEKTPUCHI YTJIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, UYTO
CEpEIMHHBIE TMEPIEHAUKYJISIPbI K CTOPOHAM TPEYrOJIbHUKA IMEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATUSAX M ONEPUPOBATH Ha 0a30BOM YPOBHE:
KacaTellbHasi K OKPYXKHOCTH, TE€OpEMa O NEPHECHAUKYJIIPHOCTH KacaTelbHOU U
paanyca, IpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTh mnpenctaBieHUE O MNPOCTEHIIMX TE€OMETPUUECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOILIBIO [UPKYIS U
JIMHEVKU.



8 KUIACC

PacniosHaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
NI0JIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpOBaThCS B MOHATHUU — TOYKM MEPECEUEHUS MEAUAH TPEYroJIbHUKA
(eHTpa mMacc) B pelieHry 3a1a4.

Bianetrs noHsiTueM cpeaHeld TMHUM TPEYTOJIbHUKA U TPANEUUH, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTEUIINX FT€OMETPUUECKUX 3aAad. VIMeTh mpeicTaBieHue
o teopeme daneca U TeopeMe O MPONOPUUOHAIBHBIX OTpE3KaX, MPUMEHATh UX AJIS
pELIeHHs] MPAKTUYECKUX 3a7a4 (C OMOPOM Ha 3pUTENIbHYIO HATJIAIHOCTb).

[IpumeHsATh NpuU3HAKKW MOAOOUS TPEYTrOJIbHUKOB B PEIICHUH HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaTbess Teopemoit Iludaropa s pelieHHss TEOMETPUYECKUX U
PAKTUYECKUX 3a/1a4.

Bianerp TOHATHMAMM CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTPOro yrIja
IPSIMOYTOJIBHOTO TpeyroibHUuKa. [101p30BaThCAd 3TUMU MHOHATUSMH ISl PELICHUS
MPAKTUYECKUX 3a7a4 (IIPU HEOOXOIMMOCTH C OMOPON Ha aITOPUTM MPABUIIA).

Boruucnars  (paznuyHbIMH - criocoO0aMu) (C OMOpOM Ha  CIIPABOYHYIO
uH(pOPMAIIMIO) IUJIOMAAh TPEYTrOJbHUKA W TUIOMIAAM MHOTOYTOJIBHBIX (UTYD
(MOB3ysCh, II€ HEOOXOAUMO, KAIBKYJIATOPOM). IIpUMEHATh NOyYeHHbIE YMEHUS B
MPaKTUYECKUX 3aj/1auax.

Brnagete NOHATUSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HUCIHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJaX MEXIY XOpJaMu (CEKyIIMMH) U YIJIE MEXKIY
KacaTeNbHOM M XOPAOU NPH PEIIECHUH NPOCTEUIINX TEOMETPUIECKHX 3a/1a4.

Brnanete NOHATHEM ONHMCAHHOIO YETBIPEXYTOJIbHHKA, NMPUMEHSATh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTObHUKA MTPU PEIICHUU IPOCTEUIINX 3a7a4.

[IpumeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTH4EeCKUe
MOJENH ISl 3a]1a4 PEAIbHOW KU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NpUMEHEHUEM TOA00MS U TPUTOHOMETpPUH (TIONB3YACh, TJ€ HEO0OXOAUMO,
KAJIbKYJISITOPOM).

9 KUIACC

3HaTh TpPUTOHOMETpUYECKHE (YHKIIMU OCTPhIX VIJIOB, HAXOJUTh C WX
MOMOIIBIO PA3JIUYHBIE JJIEMEHTHI MPSMOYTOJbHOIO TPEYroJbHUKA («PEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOUIBIO KAJIBKYISATOPA) AJIUHBI U
YTIIBI 7151 HETAOJMMYHBIX 3HAYCHUH.

[Tonp3oBaThCs opMyaMu MPUBENCHUS U OCHOBHBIM TPUTOHOMETPHYECCKUM
TOXJAECTBOM JUIsl HAXOXJEHUS COOTHOIIEHUH MEXIYy TPUTOHOMETPUUECKUMU
BEJTMYMHAMHU (C OTIOPOH Ha CIPaBOYHYIO HH(OPMAITHIO).

Hcnonb30BaTh TEOpEMbl CUHYCOB M KOCUHYCOB JJISl HAXOXJECHUS PA3IMUHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pElIeHue TPEYroJbHUKOB»), NPUMEHSITh UX TpHU
pelIeHNH MPOCTEUIIINX TEOMETPUUECKUX 3a/1au.

Bnaners nonsatusiMmu npeodpa3oBaHust MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHbIX ¢uryp. Iloap3oBaThCs CBOWCTBaMHM TMOJOOUS MPOU3BOJIBHBIX (UTYD,



YMEThb BBIYUCIATH JUIMHBI U HAaXOAWTHh YTkl y MOMOOHBIX ¢Guryp (1o airoputmy
yueOHbIX nerctBuil). IIpuMeHATh CBOMCTBA MOAOOMS B NPAKTUYECKUX 3a]ayax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUDE.

[Tonb3oBaThcs TeOpeMaMu (IO BU3yalbHOW OMOPE) O MPOU3BEIECHUU OTPE3KOB
XOp, O TPOU3BEIAECHUHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TE€OMETPUUYECKUN U (U3HUYECKUI
CMBICI, NIPHUMEHATh MX B PEIICHUUM TEOMETPUYECKUX U (PU3NYECKUX 3ajad.
[TpuMeHsTh CKaipHOE IPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKICHUS JJIUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPJAMHAT Ha IUNIOCKOCTH, IPUMEHSTH €TI0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a7a4.

Bnagerp NOHATHUSMU NPAaBUJIBHOTO MHOTOYTOJbHHKA, JJIUHBI OKPY>KHOCTH,
JUIMHBL IYTH OKPYXXHOCTH U PaJuaHHON Mephl yria, yMeTb BBIYUCIATH IUIOLIANb
Kpyra M ero 4vacre (c omopodl Ha crnpaBoyHyr uH(popmanuio). I[lpumeHnsarts
NOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxonute ocu (MM LEHTPBI) CUMMETPUH (DUTYp, TPUMEHSATH JIBHXKCHHS
IUIOCKOCTHU B MPOCTEUIINX CIIyYasix.

[IpumeHsATh TONydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTH4YEeCKUE
MOJIENIU JIJIs 33]]a4 PeabHOU KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OPUMEHEHUEM MOA00us M TPUTOHOMETPUYECKUX (PYHKUMH (MONB3YsCh, I
HE0O0XO0IMMO, KAJIbKYJISITOPOM).

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCBI

esn n3yyeHust yueOHOro Kypca

B coBpeMeHHOM HH(PPOBOM MHPE BEPOSTHOCTh M CTATUCTHKA NPHOOPETAIOT
BCE OOJIBITYI0 3HAYMMOCTD, KaK C TOYKH 3PCHHUS MPAKTHUYCCKUX MPUIOKECHUN, TaK U
UX poyin B 0Opa3oBaHWU. KaKJplii 4YEIOBEK IOCTOSHHO NMPUHUMAET pEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A it 000CHOBAHHOTO MPUHATHS PEIICHUS B
YCIIOBUSIX HEJIOCTATKa MM U30bITKAa HHPOpMAIIMKM HEOOXOIUMO B TOM YHCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbIlIieHne. IMEHHO mosTomMy
OCTpO BCTala HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIIEC
obOyuatomuxcst ¢ 3P, GyHKIIMOHANBHYIO TPAaMOTHOCTb, BKJIOUYAIONIYI0 B ce0s B
KauyeCTBE HEOTHEMJIEMOW COCTABIISIIOIIECH yMEHHE BOCIPUHUMATH W KPUTHUYCCKU
aHANMM3UPOBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B Pa3duYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peaJbHBIX TPOIECCOB M 3aBHCHUMOCTCH,
IIPOU3BOJIUTH TMPOCTEHUININE BEPOATHOCTHBIC PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
NpUHIIMIAMU cOopa, aHaau3a W MPEJICTaBIICHUs JaHHBIX U3 PA3IMYHBIX cep KU3HU
o0IIecTBa ¥ TOCy1apcTBa MPUOOIIaeT 00YJIArOIIUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposSTHOCTP WM CTaTUCTHUKA»
OCHOBHOMW IIIKOJIBI BBIJICIICHBI CJICAYIONMINE COICPKATECIbHO-METOINYCCKUE JIMHHUH:
«IIpencraBnenue JaHHBIX W OINUCATelIbHAs CTATUCTHKAY», «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBesenue B Teoputo rpadony.

Conepxanue nmuann «IIpencraBieHne JaHHBIX M OMUCATENbHAS CTATHCTHKA



CIIy>KHT OCHOBOH /17151 )OPMUPOBAHNUS HABBIKOB pa0bOThI ¢ MH(OPMALIUEH: OT YTCHUS U
UHTEpHpeTaund HH(pOpMaLWU, NPEACTAaBICHHOM B Ta0nulax, Ha JuarpaMMax u
rpagukax 10 cOopa, NPEACTABICHHMS M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEpUCTUK CPEAHMX W paccerBaHus. Paboras ¢ JaHHBIMH,
oOyuatonuecs: ¢ 3I1P ydarcs cuuThIBaTh U UHTEPIPETUPOBATH JTAHHBIE, BBIIBUIATH,
apryMEHTHUPOBaTh W KPUTHUKOBATh IPOCTEMIIME THUIOTE3bl, Pa3MbILUIATh HaJ
dakTopamMu, BBI3BIBAIONIMMU HW3MEHUMBOCTb, M OLIGHUBATh MX BIUSHUE Ha
paccMaTpUBaeMbl€ BEIIMUHUHBI U MTPOLECCHI.

NHTyUTHUBHOE NpPEACTaBICHUE O CIyYalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHJIECHUNKW CTAHOBUTCS MOTUBUPYIOLIEN OCHOBOW JJISI U3yUECHUS
TEOpUu BEpOATHOCTEH. bonbinoe 3Haduenue nist odyuaromuxcs ¢ 3I1P 3xecs umeror
NPAKTUYECKNE 3aJJaHUsA, B YACTHOCTU OMNBITHI C KJIACCUYECKHMH BEPOSTHOCTHBIMU
MOJEISIMU.

[loHsiTHE BEPOSATHOCTH BBOAUTCS KaK Mepa MPaBIONOJ00Hs CIy4ailHOro
coobiTus. [Tpu u3ydennn kypca oOyuaromiuecst ¢ 3[1P 3HakoMATCs ¢ MpOCTEUITUMHU
METOJIaMH  BBIUMCIECHUS BEPOATHOCTEH B  CIy4allHBIX SKCHEPUMEHTAaX C
PAaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU ~ HUCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOLIMMU CTaBUTh U pemiarb Oosee CloXHbIE 3aaadud. B Kypc Bxondar
HayaJbHbIE TMPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX W MUX YHUCIOBBIX
XapaKTEepUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXECTBAMH UM OCHOBHBIMM  OI€palMsIMA HaJ  MHOXECTBaMH,
paccMaTpUBAaKOTCS NPUMEpPbl NPUMEHEHMS JUId pEelIeHus 3aJad, a TaKxKe
UCTOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U y4eOHBIX IpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTUKA», B KOTOPBII
BxoAsaT paszaensl: «lIpencraBieHue MaHHBIX UM OMUCATENIbHAsT CTAaTUCTUKA;
«BeposaTrHocThY; «IneMeHThl KOMOWHATOPHUKNY; « BBeneHue B Teoputo rpadoBy.

Ha wmsydenune nmanHoro xkypca oTBOAMT 1 ydeOHBI 4yac B HEJEIIO0 B TEUCHUE
KaxJ10ro roga o0ydenus, scero 102 yueOHbIX yaca.

COEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTDH U CTATUCTHUKA (I10
I'OAM OBYYEHUA)

7 KIIACC

[IpencraBnenurie AaHHBIX B BUJie TAaONull, auarpamm, rpadukoB. 3amoJIHCHUE
Ta0IUI, YTEHUE U MOCTPOEHUE TUarpaMm (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peaibHBIX MpolreccoB. M3BneueHne nHdopmMaluu U3 guarpamm u
Ta0JIUII, UCTIOIb30BAHUE U UHTEPIIPETAIIUS TAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTrueckoe, MeauaHa, pa3Mmax,
HauOoJibIllce W HAWMEHbIEE 3HAYEHUsS Ha0opa YHCIOBBIX JaHHBIX. [IpumMepbl
CIIy4allHOW U3MEHYUBOCTH.

*CnyuallHbIN SKCIIEPUMEHT (OMBIT) U Cciay4yaiiHOe coObiTHE. BeposTHOCTh U



yacToTa. Pojib ManoBEpOSATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPUPOJE U
B oOmmecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUU Bepo;ITHOCTeﬁ*4.

*T'pad, BepmmHa, peOpo. Crenenp BepmmHbl. Yucio pédep u cymmapHas
creneHb BepunH. IIpencraBnenue o cBsaszHoctu rpada. enu u muxnsl. [lytu B
rpadax. O6xon rpada (dinepoB nyTth). [Ipencrapienue 06 opueHTUPOBAHHOM Tpade.
Pemenue 3amau ¢ momoripio rpadoB™.

8 KUIACC

[IpencraBnenuie NaHHBIX B BUAE TaOIUL, AUarpamm, rpad)ukosB.

MHOX€eCTBO, DJIEMEHT MHOXECTBA, IOAMHOXecTBO. Onepaunn  Hazg
MHO’KECTBaMU: 00bEIUHEHME, IepeceuyeHue, JononHenue. CBoiicTBa onepauuil Haz
MHO>KECTBaMHU: IEPEMECTUTEIIBHOE, COYETATEIIBHOE, pacIpenennuTeabHoE,
BKJItoueHUs. lcnonb3oBaHue rpauueckoro NpeACTaBICHUS MHOXECTB  JJIf
OIMCAHUs PEAIBHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a4a4.

*13mepeHne paccenBaHMs AaHHBIX. JlucnepcHs M CTaHJApPTHOE OTKIOHEHUE
YHICIOBBIX HA0OPOB. J{narpaMmma paccenBaHus™.

OneMeHTapHble  COObITHUA  ciiyyailHOro ombiTa. ChydailHeie  COOBITHS.
BepositHocTH cOOBITUI. ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Crny4aiinbiii BBIOOp. CBA3b MEXKy MaJOBEPOATHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/JIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBa JEpEBbEB: €IAMHCTBEHHOCTb IyTH, CYIIECTBOBaHUE
BUCAYEH BEpUIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH U yucioM pédep. [lpaBuio
yMHOKeHusl. Pelienue 3ai1au ¢ moMouisto rpagos.

[IpotuBononoxHele coObiTus. Juarpamma DOiinepa. OObenuHeHHE U
nepecedenre  coObiTuii.  HecoBmectHble  coObitusa.  ®Dopmyna  ClOKEHUs
BEPOSITHOCTEH. YcCJOBHas BeposATHOCTh. [IpaBwiio ymHOXeHus. HesaBucumbie
coopiTusa. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Pemienuwe 3amgad Ha
HaXOXKJICHUE BEPOSITHOCTEM C IIOMOLIBIO JIepeBa CIIyYallHOIO JKCIIEPUMEHTA,
auarpamm Dditiepa™.

9 KVIACC

[IpencraBienne JgaHHBIX B BUAe  Tabiuui, JAuarpaMM, Tpadukos,
UHTEpIpeTanns JaHHBIX. UTeHHe W MOCTpoeHHue Tadiull, AUAarpaMm, rpadukoB MO
pEeaIbHbIM JAHHBIM.

IlepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codyeTaHUuM. *TpeyroabHUK
[Tackanga™. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

*T'eomeTpuueckast BeposTHOCTb. CiydallHbI BBIOOp TOYKM M3 (PUIYyphl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH™.

HcnbiTanne. Yenex u Heygaya. Cepust UCObITaHUM 10 niepBoro ycnexa. Cepus
ucneiTannii bepaysu. BepossitTHOCTH cOOBITHIT B cepun UcTibITaHUN bepHyu.

CnyvailHasg BeIMYMHA W pacHpeiesieHuEe BeposTHOCTeW. MaremaTuueckoe

4
3neck U nanee * * 0003HAUEHBI TEMbI, U3YYCHNUEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTCIIBHOM IIJIaHEC. ITenaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeM n3yyacMoro mMarepuajia.



oXuaaHue W gucnepcus. [IpuMepbl  MaTeMaTHYECKOTO  OKHMJIAHMS — Kak
TEOPETUYECKOI0 CPEAHEro0 3HA4YEeHUS BEIWYUHBL. MaremaThyecKkoe OXUIaHuE |
JIUCIIEPCUS CIIyYalHON BEJIMUYUHBI «YHUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyuimy.

[Tonarue o 3akoHe OoybmIUX yuces. M3MepeHue BEpOsITHOCTEH C MOMOIIbIO
yacToT. Posib ¥ 3HaUeHKE 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOILECTBE.

INTAHUPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOT'PAMMBI KYPCA «BEPOSITHOCTE U
CTATUCTUKA» (IIO TOZAM OBYUYEHUA)

IIpenMeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «BeposATHOCTh U CTaTUCTHUKA» B 7—
9 KIJ1accax XapaKTepU3yITCs CIECLYOIIMMU YMECHUSAMU.

7 KJIACC

Yurare wuH(OpMaIuio, NPEICTAaBICHHYI0O B TaOmuIlax, Ha JuarpaMMax;
OpEeACTaBISATh JIaHHBIE B BUJE TaOJUIl, CTPOUTH JUArpaMMbl (CTOJOUKOBBIC
(cTronbyaThie) U KPYroBbl€) MO MAacCHUBaM 3HAUYEHUH (C UCIIOIb30BAaHUEM 3PUTEIIBHOU
HAIJISIAHOCTH W/WiU BepOaIbHOM OMOpPHI).

OnucelBaTh W MHTEPOPETHPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
npeAcTaBiIeHHbIC B Ta0MUIIaX, HA JUarpamMmax, rpadukax.

OpueHTUpOBaThCS B TOHATHSAX M ONEPUPOBATH MMU Ha 0a30BOM YPOBHE:
cpenHee apudMeTuyecKoe, Meiana, HauOobIllee 1 HAaMMEHbIIIee 3HAYCHHU s, pa3Max.

NmeTs mnpenacraBieHUE O CIy4yalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
Gu3MUeCKUX BEIUYHMH, AHTPOIIOMETPUYECKUX JaHHBIX; MUMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KUIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(OpPMAILMIO, NPEICTaBICHHYIO B BHJE
TabJUIl, AUarpamm, rpauKoB; NMPEACTaBIATh JaHHBIC B BHUJE TaONUIl, TUArpaMm,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
NOKa3aTejel: CpeJHUX 3HAYEHUH W Mep pacceuBaHus (pa3max, IUCIEepCUsl U
CTaHAAPTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOThl YUCTOBBIX 3HAYEHUI U YaCTOThI COOBITHI, B TOM YHUCJIE O
pe3yiibTataM Uu3MEpeHud U HaOmoAeHuM (C HUCMOJB30BAHHUEM 3PUTEIBLHOU
HaTJIIHOCTH W/WIIK BepOaibHOU ONOpPHI).

HaxonuTh BEpOSTHOCTH CIy4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTHU
AJIEeMEHTapHbIX COOBITUH, B TOM UHCIE B ONbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMM (C MCIOJIB30BAHMEM 3PUTEIBHOW HATJISAHOCTH W/WIH
BepOAILHOM OTIOPHI).

HNmets mnpenctaBieHue o0 TrpadUUecKux MOJENAX: JEpeBO CIy4ailHOro
SKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YuCIoBas mpsmasi.

OmnepupoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATD OIE€pPAllMU HaJl MHOXXECTBAMU: OOBEAMHEHUE, IEPECEUECHUE, TIONIOJIHEHHUE;



NEPEUUCIATh  3JIEMEHThl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB (C
UCII0JIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmetp mpencraBieHue o rpa@uueckoM MpPEACTaBICHUE MHOXKECTB M CBA3EH
MEXy HUMH JJIs1 ONMUCAHUS MPOLECCOB U SIBJICHUM, B TOM YUCJIE IIPU PELIEHUN 3a7a4
U3 IPYrUX y4eOHbIX MPEIMETOB U KyPCOB.

9 KUIACC

W3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMALIKIO, MPEICTABIECHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUL, JuarpaMmm, rpadukoB; MPEJCTaBIsATh JAaHHbIE B BHJIE
TabJIUlLl, JUarpaMm, rpauKoB.

Pemare mnpocreiiiive 3agaud OpPraHW30BaHHBIM IepeOOpPOM BapUAHTOB, a
TaKX€e C UCIIOJIb30BAHNEM KOMOMHATOPHBIX MTPABUII U METOIOB.

Hmets mpencraBieHue 00 ONHUCATENbHBIX XapaKTEPUCTHKAX MJIsi MacCHBOB
YUCJIOBBIX JaHHBIX, B TOM YHUCJIE CPEIHHUE 3HAYEHUsI U MEPBI PACCEUBAHU.

Haxoautb 4acTOThl 3HaUE€HUH M YAaCTOTHI COOBITHS, B TOM YHCIIE MOJB3YSACH
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOMIOACHUH (C OTIOPOil Ha CIIPABOYHYIO
uHpopMaIuio).

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUH B M3YUYEHHBIX OIbITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpHSX
UCIIBITAHNUN IO IEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHyun.

HNmers mnpencraBiieHWEe O CIy4alHOW BEJIMYMHE UM O PaCHpeleIeHUU
BEPOATHOCTEN.

NMerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCENT Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B
OpUpOJIE U 0OILECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe INIAHUPOBAHHUEC M KOJIMYCCTBEC 4YaCOB, OTBOJHMMBLIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI y‘-IC6HOFO npeamMcTa

«Maremarukay QenepanbHON aganTUPOBAHHOM OCHOBHOW OOpa3oBaTENbHOW MPOTrpaMMbl OCHOBHOI'O 00IIEro oOpa3oBaHUA
oOyyJaronuxcsi ¢ 3aJIep>KKOM MCUXUYECKOT0 Pa3BUTHSI, B LEJIOM COBHAAAIOT C COOTBETCTBYIOUIUM pazieiaoM ¢eaepanbHON
paboueil mporpammbl yuyeOHOTO mpeameTra «MaTtemaTukay o0pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOT'O OOIEro oOpa3oBaHUS.

[Ipu sTom Opranuzaius BOpaBe cama BHOCHUTb U3MEHEHUS B COJIEp)KAHUE M paclpeiesieHre yueOHOro MaTepuaia mo rojiam

o0yueHusl, B TIOCJICIOBATCIIBHOCTh M3YyYCHHS TEM M KOJIMYECTBO YacOB HA OCBOCHHE KaXJOW TEMBI, OIpeJecHue
OpraHu3anuoHHBIX (opM o0yueHus u T.11. OO0CHOBAHHOCTH JaHHBIX M3MECHEHUHN OTPEIeIIIeTCsl BRIOpaHHBIM 00pa30oBaTeIbHON
opranm3anuet YMK, nHIuBUAyaIbHBIMH TICUXO0(U3NUECKUMU 0COOEHHOCTSIMH KOHKPETHBIX oOyuatommxcs ¢ 3I1P, crenensio
YCBOGHHOCTH HMH Y4YEOHBIX TEM, PEKOMEHIAIUSIMHU IO OTOOpY M ajanTalud y4eOHOTO MaTepuajga I0 MaTeMaTHKe,
MpeICTaBICHHBIMU B [[0SICHUTEIBHOM 3aIUCKE.

5 kaacc (He menee 170 u)

Ha3Banmue
pasaeina (TemMbl)
Kypca (4uciao

OcHoBHOe cogep:kanue

OcHOBHBIE BU/IbI 1eATeIbHOCTH 00y4al0 M XCH

4acoB)
HartypaiabHble Hecatnunas cucrema cuucieHus. Psn HaTypanpHbIX uMcell. |UuTarh, 3anMcbiBaTh, CPABHHUBATH HATypPAJIbHBIC YHUCIA,
uyuciaa. [leiicreus ¢ |Hatypanbnbiii psa. Uucno 0. HarypanbHble uMcna Ha|y4yacTBOBaThb B OOCY:KA€HMH CHOCO00B YIIOPSIOYMBAHUSA
HATYPAJbHBIMU KOOp-IAWHATHOU MPSMOM. CpaBHeHue, OKPYTJICHHE | YUCEIL.
YHCJIAMH HaTypaJIbHBIX YUCEIL. HN300pamxkars, KOOPIMHATHYIO IPSAMYI, OTMeYaThb 4YHUCIA

(43 4)

Apudmernueckne neHCTBHA C HATypaJbHBIMH YHUCIAMH.
CBoiicTBa HyJs NpPHU CIOKEHWH W -YMHOXXEHHH, CBOWCTBA
eauHuIbpl  mpu  yMHOxeHuu.  [lepemecturensHoe U
COYETATEIbHOE  CBOMCTBA  CJIOXKEHHA W YMHOXCHHS,
*pacnpenienuTeNbHOe CBOMCTBO YMHOKEHUSA ™ 4

TOYKaMH Ha KOOPJMHATHOM MNpsSMOH, HAXOAUTb KOOPIUHATHI
TOYKH.

HccnenoBars cBocTBa HaTypaiabHOrO psaa, uncen 0 u 1 npu
CJI0’KEHUHU U YMHOKEHHH.

Hcnoab3oBaTth NpPaBHIO0 OKPYIVIEHHMS] HATYPAIbHBIX YHCEI
p1 HEOOXOIMMOCTH C OTOPOM Ha aNTOPUTM IpaBHUIIA.




*JlenuTenn W KpaTHbIE® 4YHCNA, pa3NOKEHHWE 4YHUCIAa Ha
MHOXHTENH. Jlenenne ¢ ocratkom. IIpocTeie M cOCTaBHbBIE
ymcna. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9*.

Cremnens ¢ HATYpaJIbHBIM ITOKAa3aTEIEM.

HucnoBble BBIPAXKEHHUS; TOPSIIOK JECUCTBUM.

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe aprU(PMETUUECKUE ICUCTBHS,
Ha JBUKEHUE U TOKYIKH.

BeimmoansaTs apudpmerndeckue AedCTBHA C HATypAJIbHBIMU
YHUCJIaM{, BBIYUCJISATH 3HAUECHUS YHCIIOBBIX BBIPAXKEHHH €O
cKoOKaMu 1 6e3 CKOOOK.

3anuchbIBaTh NPOU3BEJCHIE B BUJE CTCIICHU, YUTATh CTEIICHH,
HCNOJb30BATh TEPMHHOJIOTHIO (OCHOBAaHHUE, IIOKa3aTelb),
BBIYUCIATh 3HAYEeHUs] CTENEHEH Mpu HEOOXOAUMOCTH C
BHU3YaJIbHOU OTIOPOM.

BbINOJIHATL NPUKUAKY M OIEHKY 3HAaYCHUH YHCIOBBIX
BBIPQXCHU, Mpeaaratb U NPpUMeHSITh NPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh NpHU BBIYKMCICHUSX INepeMecTUTeIbHOE |
coyeTaTe/ibHOE CBOWCTBA  CJIOKEHUSI M YMHOXKEHUs,
*pacnpeneauTeabHOe CBOIiCTBO YMHOKEHUsT™;
dbopMynHpoBaTh U NPUMEHATH IpaBUia MPeodpa3oBaHUA
YHMCJI0BbIX BbIPaKeHUI HA OCHOBe CBONCTB
apu(MeTHYeCKMX JIeiCTBHH NpH  Heo0XOAMMOCTH €
HaNpaBJIsioNed MOMOIIbIO.

@opMyJIMPOBATh ONpe/eeHusl JeTuTeNls U KpaTHoOro (c
OMOpOl Ha aJIropuTM IMpaBuia), Ha3bIBATH JICIUTEIH U
KpaTHBIE YHUCJIa, PACMHO3HABATH MPOCTHIC U COCTABHBIC YHCIIA;
(opMyMPOBATH U MPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anrOpuTM NpPaBHJIA); MPUMEHATH
aJITOPUTM  PA3JIOKEHUS] YWUCIa HAa MPOCThIE MHOXHTENH;
HAXOAUTH OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJbHbIX qucnax, NPUBOIUTH npuMepsbl u
KOHTPIIPUMEPBI, CTPOMTH BBICKA3bIBAHMSA U OTPULIAHUS
BBICKA3bIBAaHUI O CBOICTBaX HATYpaJbHBIX YHCEI C OMOpPOi Ha
obpaserr.

Pemiath TEKCTOBBIE 3aladdl  apu(METHYECKUM CIOCOOOM,
HCMOJIB30BATH 3aBUCHMOCTH MEX1y BEJIMYMHAMH (CKOPOCTb,
BpeMs, PacCTOSHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh U JIp.) MPH
HEOOXOAMMOCTH C HCIOJh30BAaHHEM CIPABOYHON MH(OpPMALIUH:
AHAJM3MPOBATH TEKCT 3a/1a4M, nepeGopMyIHpPOBATH YCIOBUE,




U3BJIEKATH HEOOXOJMbIe JlaHHBIE, YCTaHABJIHUBATH
3aBUCHUMOCTH MEXJy BEIMYMHAMU IIpU HEOOXOAMMOCTH C
HAIPABJIIOIIEH TOMOLIBIO.

MopenupoBath XOJ pPEIICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEL.
IIpuBoanTs, pazéuparts
pelIeHuN  TEKCTOBBIX  3a4ad
HaIpaBJISIOLIEH TOMOLIBIO).

C nomMomb0 mexarora OUEHUBATH IIOJYYCHHBIM peE3yJIbTar,
OCYLIEeCTBJIATHL  CAaMOKOHTPOJIb,  IIPOBEPsil  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIIMOKH.

*Pemars 3a7aum ¢ mMoMombI0 Nepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMHUTBCS C HCTOPHUEH pa3BUTHS apU(PMETHKY.

paBJ‘II/I‘lHBIe
(mpu

pCIlICHUs, 3aIHCH
HEOOXOOUMOCTH C

Harasignas
reomerpus. JIuHuu
HA MJIOCKOCTH

(12 )

Touka, npsimMasi, OTpe30K, Jyd. Jlomanas. M3mepenue MIHHBI
OTpe3Ka, METPUYECKHE EAMHMUIBI HU3MEpPEHUs  JUJIMHBIL.
OKpy’>KHOCTb U KpYT.

[Ipaktrueckas padota «IlocTpoeHue y30pa U3 OKpy>KHOCTEH».

VYron. Ilpsamoi,
N3mepenue yrios.

OCTPBIM, TyHmol U pa3BEPHYTHIA YTIIBL.

IIpakTnyeckas padora «IlocTpoenue yriaosy.

Pacno3naBarp Ha yeprekax, pPUCYHKaxX, ONHUCHIBATH,
UCIIONB3Yysl TEPMHUHOJIOTHIO, M HM300paxaTrb C IIOMOIIBIO
YepTEXHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTU IO
BU3YaJIbHOW OIOpe): TOUYKY, HpPSAMYI0, OTPE30K, Jyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3snaBaTh, NPUBOAMTHL NMPUMePbI OOBEKTOB PEATBbHOTO
MUpa, UMELUX (opMy H3y4YEHHBIX (UTYp, OLEHHBATH UX
JIMHEWHBIE pa3MeEpBI.

Hcnoub3oBaTh JIMHEHKY W TPAHCIIOPTUP KaK MHCTPYMEHTBI UL
MIOCTPOEHUSI U U3MEPEHMS: M3MEPATDH JUIMHY OTPE3Ka, BEIUUUHY
yIJa; CTPOMTHb OTPE30K 3aJaHHOM JUIMHBL, YTOJ, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPY>KHOCTb 33JaHHOT'O pajinyca.

N300pakaTh KOHQUTypalMM TreoMeTpudyeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacT€d Ha HEJIMHOBAHHOM H
KJeTyaToil Oymare; mpeaJiaraTtb, ONMMCHIBATH M 00CY:KIATh
Crnoco0bl, AJrOpUTMbI IIOCTPOCHUS IIOCIE COBMECTHOIO
aHaiu3a.

Pacno3naBath U U300pakaTh Ha HEJIMHOBAHHOW U KJIETYATON




Oymare mpsSMOi,
CPaBHMBATBH YTJIbl.
BbIYHMCJISTH ATHHBI OTPE3KOB, IOMaHBIX.

IlonumMaTh W HMCHOJB30BATh MPHM PelIeHHH 3ajay
3aBHCHMOCTH MEXIy €IMHUIAMHM METPUYECKOH CUCTEMBI MEp;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMAMHU MEP; BbIPAKATH

OCTpBIN, TYIION a3BEPHYTHIN TJIBIL;
b 9 b

IpoOb. YMHOXEHHE U [IeJIeHHE OOBIKHOBEHHBIX ApOOCi;
B3aMMHO-00paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3amad, cozepamux Apoon. OCHOBHBIC
3a/1a4¥ Ha JPOOH.

[IpumeHeHne OYKB IS 3alIMCH MaTEMATHYECKUX BBIPAKCHUH U
NPEIIOKECHUN.

JUIMHY B pa3IM4HbIX  €JUHMUIIAX  HM3MEpPEHHs]  IpHU
HE00XOIMMOCTH € OIOPOi Ha CIIPaBOYHYIO HHPOPMALHUIO.
HccnenoBare  ¢Gurypsl U KOHQUIYypalMu,  HUCIOJB3YS
U(pPOBBIE PECYPCHI.

(OO0bIKHOBECHHBbIC HpoOb. IlpaBunbHble W HempaBuibHbIe apodu. OcHoBHOE | MogeaupoBaTh B rpaduyeckold, mnpeameTHoil ¢opme, ¢

mpoou cBoicTBO Apodu. CpaBHeHHE NpoOeit. IOMOILIBI0 KOMITBIOTEpA TMOHSATHS M CBOMCTBA, CBA3AaHHBIE C

(48 u) CrnoxeHre U BBIYMTaHHE OOBIKHOBEHHBIX JIpoOeil. CMmemaHHas | 0OBIKHOBEHHOM JPOOBIO.

YuTaTh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaIaraTh u 00CyKIaTh CIOCOOBI YIIOPAJOYNBAHUS APOOECH.
HN300paxkaTs  OOBIKHOBEHHBIE ~ JOpOOM  TOYKAaMU  Ha
KOOPJMHATHOM  IPSIMOM;  MCHOJIb30BaTh  KOOPJAWHATHYIO
MPSIMYIO JUJIsl cCpaBHEHUS ApoOei.

DopMyJIMPOBATH, 3ANIUCHIBATH ¢ MOMOIIBLI0O OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C OMOpOH Ha MPaBUIIO;
HCMOJIb30BATH OCHOBHOE CBOMCTBO ApoOM ISl *COKpallleHUs
npobeil u mpuBeAeHHs ApoOM K HOBOMY 3HAMEHATENI0 B
IPOCTEHIINX CITydasx™.

MpencraBasaTe M0 o00pa3lly CMENIaHHYIO JApoOb B BHUIE
HENpPaBWJIBHOM M  BBIAEHATH 1LEIyK0 YacTh YHCIa U3
HENPaBUIBLHOU TpOOH.

BoimosnsaTs apudmMernyeckue a1eMcTBUsI C OOBIKHOBEHHBIMU
IpoOsIMM B TPOCTBIX Clydyasx; TMPUMEHATh CBOICTBA
apuQMeTHIECKUX JIEUCTBUI TS panMoHAIN3AIUA
BBIYMCIICHUM.

BbINOJHATH NPUKHIKY M OLEHKY pe3ysbTaTa BBIYHUCICHUI;
npeiaratb ¥ NPUMEHATH MPUEMBI POBEPKH BBIYMCICHUMN.
IMpoBoanTh HMCCIETOBAHUSI CBOWCTB JapoOel, omupasch Ha




YUCJIOBBIE JKCIIEPUMEHTHI (B
KOMITHIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBaHUS O APOOSIX,
NPUBOIUTH MPUMEPbI 1 KOHTPIPUMEPHI.

Pemars mnpocreiilire TEKCTOBBIE 3aJayd, COAEpPKAIIUE
JIpoOHBbIC JaHHBIC, U 3a7a4¥ Ha *HaX0XKJACHUE YaCTH IIEJIOT0 H
IEJIOTO 10 €r0 YaCTH; BbISIBJSITh X CXOJACTBA U Pa3JIuyHsA™.
MoaenupoBaTh XOJ PELICHUS 3aJaud C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

I[IpuBoauTh, pa3éupaTh, OUEHUBATH PA3JIUYHBIC pPELICHUS,
3aMMCH PENICHUN TEKCTOBBIX 3a7a4 MPU HEOOXOJUMOCTH C
HaIpaBJISIONIEH TOMOIIBIO.

C noMoubI0 meaarora OUEHUBATH TOJYUYCHHBIM pe3yJibTar,

TOM 4YHCIC C IIOMOIIBIO

OCYyHIeCTBJSATh  CaMOKOHTPOJb,  IPOBEpsii  OTBET  HA
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIIMOKH.
3HAKOMHTBCS € HCTOPHEI pa3BUTHS apUPMETHKH.

Harasinnas MHuoroyronpHukd.  YeTbIpEXYroNbHUK,  NPSMOYIOJIbHUK, | Pacmo3HaBath, u300pakaTb C IOMOULIBIO  YEPTEKHBIX

reoMeTpusi. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJAENUpOBaTh M3 Oymaru

MHOroyroJibHUKHU TpeyrofbHuK. MHOTOYTOJbHUKH.

(10 4.) [Tnomans v nmepuMeTp MPSIMOYTOJIBHUKA W MHOTOYTOJILHUKOB, I[IpuBoauTs MpuMepbl 00HEKTOB PEATBHOTO MUpPA, UMEIOIIUX
COCTABIICHHBIX M3 MPAMOYTOJLHUKOB, €IMHHUIIBI HM3MEPEHUS (bopmy  mHOrOyrompHuKa, IpAMOYTOJIbHIKA,  KBaApaTa,
rutoma . TlepuMeTp MHOTOYTOIbHUKA. TPEYTOJIbHUKA, OLIEHUBATH X JIMHEHHBIE pa3MepBbl.

BbluMciasiTb: TNEpUMETpP TPEYroJIbHHUKA, MPSMOYIOJIbHHKA,

MHOTOYTOJIFHHKA; IJIOIAAb MPSIMOYTOJbHHUKA, KBaapara (TpH
HEOOXOIMMOCTH C OTIOPOil Ha aITOPUTM YUEOHBIX EHCTBUN).
HN3o00pakaTh OCTPOYTOJIbHBIE, IpSIMOYTOJIbHBIE "
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

Crpouth Ha KieT4aToi Oymare KBaJgpaT U MPSIMOYTOJBHHK C
3aJaHHBIMU JJIMHAMH CTOPOH.

HccaenoBath cBoOiicTBa NPSIMOYIOJbHHMKA, KBajJpaTa MYTEM
OKCTIEpUMEHTa, HAOJIOACHUS, W3MEPEHUs, MOJCIMPOBAHMS,
CPaBHHMBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIBHHKA.
Pacno3HaBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAHUSA O




MHOTOYTI'OJIbHUKAaX, PUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI.
HccnenoBarh 3aBHCMMOCTD IUIOIIAAN KBAApaTa OT JUIMHBI €70
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPAaTHOW CETKH VISl IIOCTPOEHUS
¢uryp;  pa3douBaThb  TPSIMOYIOJIBHUK  HA  KBaJparThl,
TPEYroJbHUKH; COCTABJSATHL (QUIYphl M3 KBaApaTOB U
OpSMOYTOJIBHUKOB M HAaXOOUTh WX IUIOWIa/b, pa3OUBaTh
burypsl Ha OPSIMOYTOJBHUKH M KBaJpaThl M HAXOIUTh HUX
wIoma b (Ipyu HEOOXOJUMOCTH C HAMIPABIISIFOIICH TOMOIIIBIO).
BeipaxkaTh BeIMYMHY IUIOMAAM B PA3IUYHBIX €AMHULIAX
U3MEpPEHUs] METPUYECKOH CHCTEMBl MEp, MCNO0Jb30BaTh
3aBUCUMOCTH MEXKJYy METPUYECKUMH E€AMHULAMU H3MEpPEHUs
IUIOIAAX TpU HEOOXOAMMOCTH C OINOpPOM Ha CHPABOYHYIO
uHdOopMaIuto.

3HaKOMHTbCS C MpUMepaMud TPUMEHEHUsl IUIOUAJAU U
nepuMeTpa B MPAKTUYECKUX CUTyauusx. Pemarh 3agaum u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C ONOPOH Ha alTOPUTM
IIPAaBUJIA, 00CYKAATh Pa3jIM4YHbIe CIIOCOOBI PEIICHUS 3aay.

lecaTu4HbIE
mpoou
(38 u)

Hecstrunas 3amuck apodei. CpaBHEHHE JECATUIHBIX APOOCH.

JleicTBus ¢ NeCATHYHBIMU JApo0siMu. OKPYTIIEHUE IECATHIHBIX
Jpo0ei.

Penrenne TEKCTOBBIX 3ajad, cojepxkamux apoou. OCHOBHBIC
3a/1a4¥ Ha JpOOH.

IIpeacTaBasATh ACCATUYHYIO IpOOb B BHUJEC OOBIKHOBEHHOM,
YUTATh M 3aNUChIBATh, CPABHUBATHL JECATUYHBIE apoOH,
npepjaratb M 00Cy:KJAaThb CHOCOObI  YIIOPSAOYMBAHUS
JECATUYHBIX APOOEH.

N306paxarh JecATUYHBIE TPOOM TOUYKAMU Ha KOOPJAMHATHOU
MIPSIMOM.

BbIAIBAATH CXOACTBA M PA3JIMYUs NPABWI apHPMETHISCKUX
NEHCTBUI ¢ HaTypaJdbHBIMH YHCIAMH M JIECATUYHBIMU
Jpo0sIMH, TTOCITIE COBMECTHOTO aHAIIN3A.

Boinosinate apudmernyeckue JEHUCTBUS C JIECATUYHBIMU
Ipo0sMHU; BBIMOJHATH NPHKUAKY W OIEHKY pe3yJbTara
BBIYMCIICHUIA.

IIpuMeHsiTh cBoOiicTBa apudMeTHYECKUX JCUCTBHA IS
parroHaIN3aIi BIYUCICHUH.

IIpuMeHSITH MPABUJIO OKPYTJIEHHS JIECITHUHBIX Tpo0eH, npu




HEOOXOIMMOCTH C BU3YaJIbHOW OITOPOH.

I[IpoBoaNTH HCCIEI0OBAHUS CBOWCTB JIECATUYHBIX Jpo0eH,
ONMUPAsICh HAa YUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIbIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS O JIPOOSIX,

NMpUBOIUTH NpuMepbI u KOHTPIIPHUMCPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPpUILIAHUA BBICKA3bIBaHUM.
Pemarn HpOCTGfIH.IHC TEKCTOBBIC 3ada4dyv, COACpKaAIIUeC

NpoOHBIe JaHHBIC, U Ha *HAXOXJICHUE YACTH LIEJIOT0 M LIEI0Tr0
0 €r0 YacTU™; BBIABJIATH MX CXOACTBA M Pa3IMYHUsl.
MopenupoBarh XOJ PELICHHUS 33Ja4d C IOMOILBIO PUCYHKA,
cXeMbl, Tabmuipbl. Pa30upaThb pasinyHbe PELICHUs, 3allUCH
pELICHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh JApOOHBIMU YHCIAMU B PEATBHBIX >KU3HEHHbIX

CUTyalusiIx.
C NIOMOIIBIO IIeJarora OIMCHUBAThb HOJ'IyLIeHHHﬁ peE3yIIbTAaT,
OCymie€CTBJIATH CaMOKOHTPOJIb, IIPpOBEPAL OTBET Ha

COOTBETCTBUE YCIIOBUIO, HAXOMThb OLIMOKU.
3HAKOMUTBCS € MCTOPUEH Pa3BUTHS apUPMETHKU

Harasanas
reoMeTpus.
Tesna u purypsi
B MPOCTPAHCTBE
(9 9)

*MHororpannuku. M300paxeHre MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsmoyronpHbil mapamnenenunen, ky0. Pa3éprku kyba u
napajuiesienunesaa.
O065BEM KybOa, MPSAMOYTOIBHOTO MapaJiyIeenuneaa™.

Pacno3naBaTh Ha 4epTeKax, PHCYHKaX, B OKpPY:KaloleM
MHPe MPSMOYTOJIEHBIN TapaljieNenue]], Ky0, MHOTOTpaHHHKH,
ONHMCHIBATb, HUCHOJb3YSl TEPMHHOJIOTHIO, OLIEHHWBATH
JIMHEHHBIE pa3MepBl.

[IpuBoauThL MpUMepPHI 0OOHEKTOB PEATHHOTO MUPA, UMEIOIINX
¢opMy MHOTOTpaHHUKA, MPSIMOYTOJBHOTO Napaielenuresa,
KyOa.

MN3006paxarh Ky0 Ha KJIeT4aTol Oymare.

HccnenoBarb cBOiicTBa KyOa, MPSIMOYTOJIBHOTO
napajJiesienunea, MHOTOTPAHHUKOB, MCIIONB3YSl MOJICIH TIPH
HEOOXOIUMOCTH C HAMPABJISIOUIEH MTOMOIIBIO.

Pacno3naBate pa3BépTkM Kyba UM mapajuielenurena.
MopaenupoBath Ky0 U mapajuielenunen u3 Oymaru v mpounx
MaTepuasoB, 1o o0pasily.




Haxoauth u3MepeHus, BHIYHCASATH IUIOUIAAb MOBEPXHOCTH;
00BEM KyOa, MPSIMOYTOJIBLHOTO TMapajuielieNuIiea ¢ Omopor Ha
QITOPUTM YYeOHBIX NEUCTBUN; HCCJAEA0BATH 3aBHCHMOCTh
00béMa Kyba OT IJTMHBI ero pedpa.

Hab6aonats W NpoBOAMTL AHAJOIMM MEXKIY MOHATUAMHU
IUIOIIAAM U 00bEMa, IEpUMETpa U TUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOTOI'paHHUKAX, MPHUBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

IloBTOpEHUE
M 00001IeHHE
(10 u.)

IToBTOpEeHHEe OCHOBHBIX IOHATHI M METOAOB Kypca 5 Kiacca,
000011eHNE 3HAHUH.

Boruucasts 3HAYCHMS BBIPAXKCHMUI, coziepKaIInX
HATypaJbHBIC YHUCJIa, OOBIKHOBEHHBIC W JIECATUYHBIC JIPOOH,
BBIMOJHATH MPeoO0pa3oBaHUs 4YHMCENT IMPU HEOOXOIUMOCTH C
HaIIPaBJIAOLIEH TOMOILBO.

BoiOupars  cmoco® CpaBHEHUsT  4HCEJ, BBIUYKCICHUH,
NPUMEHSATh CBOMCTBA apu(METUYCCKUX JCHCTBUHA IS
paluMoOHAIN3alN BEIYUCICHUM.

OcylmecTBIASTh CAMOKOHTPOJIb BBINOJHIEMbBIX JICHUCTBHU U
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUH.

Pemars, mnpocreiiluve 3agaum W3 PEANTbHOM  KU3HH,
NPUMEHATH MAaTeMATHYeCKHe 3HAHUA ISl PELICHUS 3a7a4 U3
JIPYTHX Y4eOHBIX MTPEIMETOB.
Pemiate mpocreiiune 3agaum
CPaBHMBATHL  CHOCOOBI  PEIICHUS
pPauMoHAJIbLHBIN €C1OC00.

Pa3HBIMU
3a/1a4u,

crnocodamu,
BbLIOUPATH

6 xaacc (ue menee 170 u)

Ha3zpanue
pa3aena (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOE€ coaecpkanue

OcHoOBHbIE BHBI 1eITEJIbHOCTH Oﬁy'lalOIHI/IXCH




HarypauabHblie
ymucaa
(30 4)

Apudmernueckue JIEUCTBUSA c MHOTO3HAYHBIMHU
HaTypaJIbHBIMA 4YHUCIaMHU. YUHUCIOBBIE BBIPAKEHMS, MOPAIOK
JeCcTBUH, UCTIONb30BaHUEe CKOOOK. OKpyTJIeHHEe HATypajbHbBIX
qucen.

Jlenutenu u KpaTHBIC YMCIa;, *HaUOONBIIMIA OOIIUN JIEIUTENb
Y HauMeHbllee ol1iee KpaTHOE™.

PaznoxeHrne yucima Ha MpOCTbIE MHOXKUTENH. JlenmMocThb
CyMMbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemenne TekCTOBBIX 3aj1a4.

BoinoaHsaTs apudpmernyeckne JeidcTBUSI C MHOTO3HAYHBIMU
HaTypaJIbHBIMU YHCIAaMHM, HAXOAMTb 3HAYeHUs] YHCIIOBBIX
BBIpQXXEHUI CO CKOOKaMHU U 6e3 CKOOOK; BBIYMCIASATH 3HAYEHHS
BBIPAKEHUH, COAEPIKALLUX CTEIIECHU.

BpInoIHAT, NPUKMAKY M OLEHKY 3HAaYCHUN YHCIIOBBIX
BBIPA)KCHUH, IPUMEHATH NPUEMBbI IPOBEPKH PE3yJIbTATA.
Hcnons3oBaTh NpHU  BBIUUCICHUSAX MepeMeCTHTEbHOE H
coyerarejbHOe CBOWCTBAa CJ0KEHHSI M  YMHOKEHHS,
*pacnpenesiMTe]IbHOE CBOWCTBO YMHOKEHHSI OTHOCHTEJIbHO
CJI0KeHH™, CBOICTBA apu(MeTHYECKHX /IelcTBHIA.
HUccaenoBarb  4MCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJMTH
YHCIJIOBBIE DKCIIEPUMEHTHI.

®opmyMpoBaTh OmNpeldeJieHHsl JCIUTEIs U KpPaTHOrO,
HauOOJbIIEro OO0IIero JeiIuTeNss W HauMEHbLIEro oOLIero
KpPaTHOIO, IPOCTOI0 M COCTAaBHOI'O YMCEJI; MCIIOIb30BATh 3TH
HOHATUS NIPH peIIeHUH 3a1a4 (IIpU HEOOXOJUMOCTH € OIIOPOH Ha
JITOPUTM IIpaBUIIA).

I[IpuMeHATH AJrOPUTMbI BBIYUCIEHHSI HauOOJBIIEro OOILIEero
JIeNUTENs] W HAUMEHBIIEr0 OOIIEero KpaTHOTO JBYX 4YHCEI,
QJITOPUTM PA3JI0KEHUS YHCIIA HA IPOCTHIE MHOXKHUTEIH.
HccaenoBarb cBoiicTBa IEIMMOCTH CyMMBI U IIPOU3BEJICHUS
4HCeJI C ONIOPOI Ha BOIIPOCHBIN IUIAH.

IlpuBoauTs, npuMepbl YuCed C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHUS O
CBOMCTBax 4HCEJN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
ITOMOUIBIO KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NPEAJIOKEHHs  C
MOMOIIBIO CBSI30K «W», «UIIH», «ECIH. .., TO...» 110 00pa3Iy.
Pemiath TEeKCTOBBIE 3a/1a4U, BKIFOYAKOLIUE TOHATUS IEIUMOCTH,
apu(MEeTHYECKUM CII0cOOOM, HCHOJIb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIH IUIAH.
MopenupoBarh XOJ pEIICHHs 3aJa4d C IMOMOIIBI0 PHUCYHKA,
CXEMBI, TAOIUIILI.

[TpuBoanTh, pa3duparh, OLEHHBATH Ppa3IUYHbIE pelIeHUsl,




3amMcu  pelleHHil TEeKCTOBBIX 3aJa4 C HapaBJAOIIEH
MTOMOMUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYILIECTBJATH CAMOKOHTPOJIb, NMPOBePsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*Tlepnenaukymsipusle npsmMele. [lapaniensHbie npsmbie™.

PaccrossHue Mexnay IOByMs TOYKaMH, OT TOYKHM JI0 IPSMOM,
JUIMHA ITyTH Ha KBaJPaTHOM CETKE.
*TIprmMepsl NPSMBIX B IPOCTPAHCTBE™.

Pacno3HaBatp Ha ueprexax, PUCYHKax Ccllydal B3aUMHOIO
PacCIIOJIOKCHHA ABYX IIPAMBIX.

HN300paxarb ¢ NOMOWIBI0O YePTEXKHBIX HMHCTPYMEHTOB
KJIeT4aTOM Oymare JBe TEpeceKaromuecs TMpsMbie, JIBE
napajuleNibHbIe MPSMBIE, CTPOUTH HPSIMYIO, MEPIECHIUKYISIPHYIO
JIAaHHOM.

IpuBoauTn npuMepsbl napajuiebHOCTH u
MEPIEHINKYIIAPHOCTH MIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPHEHAUKYJISPHBIE U
rnapajienbHble CTOpOHbl. HM300pamaTh MHOTOYIOJBHUKH C
napajyuiebHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pas3ily.
HaxoauTh paccTosHUE MEXIy JBYMsI TOYKAMHU, OT TOYKH [0
OpsIMOM, JUIMHY IyTH Ha KBaJpaTHOM CeTKe, B TOM YHCIE
UCTIOJB3Y s UG POBEIE PECYPCHI.

Apodu
(32 v)

OObIkHOBEeHHast ~ ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparnierue npobeit. CpaBHEHHE U YIIOPSIOYUBAHHUE IPOOEH.
Hecatuunble poOu 1 MEeTpUYecKas CUCTeMa Mep.

Apudmernueckue  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JEeCATUYHBIMU APOOSMHU.

OtHomrenue. JleneHne B JaHHOM OTHOIICHHMH. *Macirad™,
MIPOITOPIIHS.

[TonsTre mporieHTa. BhIuuciieHne MpOIeHTa OT BEJIMYUHBI H
BEITUYHHEI 110 €€ MPOIICHTY .

Perrenne TeKCTOBBIX 33724, COACPIKALINX APOOH U TPOIICHTHI.
[IpakTuueckas pabora «OTHOIIEHHE UIUHBI OKPYKHOCTH K €€
TUAMETPY».

CpaBHHMBATh M YNOPSA0YMBATH JpoOU, BHIOHPATH CHOCOD
CpaBHEHUS IpOoOei.

IpeacTaBasith JeCATUYHBIE JAPOOM B BHJE OOBIKHOBEHHBIX
npoOell M OOBIKHOBEHHBIE B BUJIC JIECSITHYHBIX, HCMOJb30BATH
IKBUBAJIEHTHBIE MpPeICTABJIEHUs] JPOOHBIX YHUCEN TNPH HX
CPaBHEHMH, TIpU BbIUHUCICHUSAX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIOIIEH TOMOIIIBIO).

Hcnoab3oBaTh JecsaTHUHBIE ApoOM TpuU MpeodpazoBaHUU
BEJIMYMH B METPUUECKOI cCHUCTEME MED.

BbInoaHATL apudgMeTHyecKue JelcTBUA ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

BeryucasrTs 3HAYECHUS BBIPAKECHHI, coaepKamx
OOBIKHOBEHHbIE M JIECATUYHbIE  JIpoOH,  BBINOJIHATH




npeoOpazoBanus ApoOeid, BBIOMPATh CHOCO0, NMPUMEHATH
cBoiicTBa apuMeTHUeCKUX ACHCTBHM A palMoHaIN3aluu
BBIYMCIICHUM.

CocTaB/siTb OTHOLIECHUS U NPONOPLMH, HAXOAUTH OTHOILECHHUE
BEJIMYMH, JIEJIUTh BEJIMUUHY B JAHHOM OTHOILIEHHH.

HaxomnTh 3KCNEePUMEHTAJBHBIM NMYTEM OTHOLUEHUE [JIMHBI
OKpYy’)XHOCTH K €€ gauamerpy (Ipu HEOOXOIHMMOCTH C
HAIPAaBIIAIONIEH TOMOIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYMCIATH PACCTOSHUSA,
UCIIOJIB3YS MacIITad ¢ OMOPOii Ha AITOPUTM YUEOHBIX JEHCTBHIA.
OOBSICHATH, YTO TAKOE MPOLEHT, YINOTPEOIATh 00OPOTHI PEeUH
CO CIIOBOM «IPOLEHT». BbIpamaTrh MNPOLEHTH B ApoOAX u
JpoOu B MPOLIEHTaX, OTHOIICHUE JIBYX BEJIWYHH B IPOIICHTAX.
BbIYHCJISITH IPOLEHT OT YKCJIA U YUCIIO 110 €r0 MPOIICHTY.
Oxpyrasitb ApoOM W TPOLEHTH, HAXOAUTH NPHUOIMKEHUS
qucesl NP HEOOXOJUMOCTH C HCIOJIb30BAHHEM BHU3YalIbHOMN
OTIOPBI.

Pematy 3amaum Ha 4YacTH, MPOLEHTHI, NPONOPLHH, HA
HaXOXXJeHHE APOOH (IIPOIEHTA) OT BEIMYUHBI M BETTMUMHBI TI0 €€
npobu (TporeHTty), apobu (MpoIeHTa), KOTOPBIH COCTaBIISET
ogHa BenuuuHa oT apyrod. IlpuBoamTh, pa3dupars,
OLIEHNUBATH PA3JIMYHbBIE PEIICHUS, 3aMCH PEIICHUH TEKCTOBBIX
3aj71a4 py HEOOXOJUMOCTH C HANIPABIISIOUIEH MOMOIIBIO.
N3Baexkars uHpopMamu u3 TaOMUI] U JAHArpaMM,
UHTEPIPETUPOBATH TaOJINYHbIE JaHHBbIE, OTIpeeIATh
HauOoJIbIlIee ¥ HAMMEHbIIIEEe U3 MPECTABICHHBIX JaHHBIX.

Harassignas
reoMeTpusi.
CummMmeTpus
(6 9)

*QOceBast cumMmeTpus. LleHTpasibHas cuMMeTpHs.

[TocTpoenne cuMMETpUYHBIX UTYD.
CummeTpus B IPOCTpaHCTBE™.

Pacno3HaBath Ha uepTexax U U300paXKEHUAX, H300paKaATh OT
PYKH, CTPOMTH C IOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe3ox,
JIOMaHyl0, TPEYTrOJIbHUK, MpPSIMOYTOJbHHUK, OKPY>KHOCTD),
CUMMETPUYHYIO JaHHOW OTHOCUTENIBHO NpPSAMOM, TOYKH C
HaIIPaBJISAOIIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KAIOILIEM MUDE.
MoneaupoBare U3 Oymaru 1Be (GUTYpBl, CHMMETPUYHBIC




OTHOCUTEJILHO TMPSIMOM; KOHCTPYHMPOBATH TE€OMETPUUYECKHUE
KOH(pUTyparmu, UCroib3ysi CBOMCTBO CUMMETPUH, B TOM YHUCIIE
C TMOMOINBI0 HU(POBBIX PECYpCOB C OMOPOM HA AITOPUTM
Y4YCOHBIX ICUCTBHI.

Beipakenus
¢ OykBaMu
6)

[Ipumenenne OyKB /I 3aITUCH MAaTEMAaTUYECKUX BBIPAKCHUH U
npennokeHuil. *bykBeHHbIE  BBIpAKEHHST M YHUCIIOBBIC
MOACTAaHOBKU ™.

BbykBeHHbIe paBEHCTBA, HAXO0XIEHUE HEU3BECTHOI'O
KOMITOHEHTA. DOpMYIIBI.

Hcnoab3oBath OYKBBI 11 0003HAYEHHs] YHMCEN, NP 3aIllUCU
MaTeMaTUYeCKUX  YTBEPXKAEHHUH, COCTaBIATh  OyKBEHHbIC
BBIPAKEHUS 110 YCIOBUIO 3aJa4u.

HccnenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
HCIOJIb30BaTh OYKBBI I UX 3aIHCH.

BorunciasaTs 4ncioBoe 3HaueHHE OyKBEHHOTO BBIPAXKEHUS NPU
3aJJaHHBIX 3HAYEHUSIX OYKB C ONOPOM Ha AITOPUTM Y4YEeOHBIX
IECUCTBUI.

3anuceiBaTh dhopmyibi: IepuMeTpa u IJIOIIA AN
psIMOYTOJIbHUKA, KBajJpaTa; UIMHBl OKPYXXHOCTH, IUIOLIAJH
KPYra; BHIMOJIHATH BHIYHCJIEHHS 110 3TUM (POopMyIiam.
CoctaBisiTb (OpPMYJibl, BBIPAKAIOIUE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BPEMSI, pACCTOSIHUE; 1IEHA, KOJIUYECTBO,
CTOMMOCTb; TPOU3BOJUTEIBHOCTh, BpeMs, O00BEM paboThI;
BBITIOJIHATH BBIYUCIICHHUS TI0 ATUM (POPMYIIaM.

Haxoauth  HEU3BECTHBII  KOMIIOHEHT  apu(hMEeTHYECKOTO
JICUCTBUA.

Harasignas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 49)

YeTbIpEXYTroNbHUK, IIPUMEPBI YETBIPEXYTOJIHUKOB.
[IpsMoyronpHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YTJIOB,
JIUaroHaJIeH.

N3mepenue yrios. Buasl TpeyrojJbHHUKOB.

[lepumerp MHoroyronpHuka. I[lmomans ¢urypsl. DopmMyiibl
nepuMeTpa W IUIOMAAN mpsiMoyronbHuKa. [Ipubmmkénnoe
M3MepeHue miomaan Guryp.

*TIpakTudeckas padora «Ilnomanas kpyran™.

N300pa:kaTh Ha HEIMHOBAaHHOW U KJeT4aToW Oymare c
HCIOJIb30BaHNEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH c 3aJJaHHBIMU CBOICTBaMH: c
napajulebHBIMH, TEePIEeHANKYJISIPHbIMUA, PAaBHBIMH CTOPOHAMH,
OpSAMBIMM  yTJIaMH W JIp., PaBHOOEAPEHHBIM TpPEyrojJbHUK.
IIpennarars n 00cyK1aTh €NIOCOOBI, ATTOPUTMbI IIOCTPOCHUS.
HccaenoBarb,  UCHONB3Ys  OKCIIEPUMEHT,  HAOIIOJCHUE,
MOJEIUPOBAaHUE, CBOMCTBAa  IIPAMOYIOJBHUKA,  KBaJpara,
pa3buBaTh HAa TPEYTOJBLHUKH C OTIOPOiIl Ha BONIPOCHBIN TJIAH.

O00CcHOBBIBATBH, OMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJbHUKE, KBaJpare, Pacrno3HaBaTh




BEpHBIE U HEBEPHBIEC YTBEPIKICHHUSI.

H3MepsATh U CTPOUTH C MTOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM
4lCc/ie B MHOIOYT'OJIbHUKE, CPABHUBATH YIJIbI; Pacno3HABATH
OCTpBbIE, MIPSIMBIE, TYIIbIE, pAa3BEPHYTHIC YIJIBIL.

PacnosnaBars, U300paxKaTh OCTPOYTOJIbHBI,
MPSMOYTOJIbHBIM, TYIOYTOJIbHBIH, PaBHOOCIPEHHBIHN,
PaBHOCTOPOHHUII TPEyroJIbHUKM (IIpU  HEOOXOAUMOCTU €
UCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BbrunciasaTs epUMETP MHOT'OYT'OJIbHUKA, IJI0IA/Tb
MHOTOYTOJIbHUKA pa30MeHreM Ha MPSMOYTOJbHUKH, HA PaBHbIE
¢Gurypel, HMCHONB30BATH METPHUUECKUE EIUHHIBI H3MEpPEHHS
JUTMHBI U IJIOLIAAH C OTIOPOM Ha alNrOPUTM y4eOHBIX IeHCTBUH.
Hcnoab3oBaTh NpUOIHKEHHOE U3MEPeHHe UIMH U TUIOIIAIeH
Ha KJIeT4aroil Oymare, NpUONMKEHHOE W3MEPEHUE JIMHBI
OKPY>KHOCTH, IJIOLAAH KpyTa.

MMosoxurenabuble u |Llenmpie  uymcma.  *Moayns  uucna,  reomerpudeckas | [IppBoauTHL NpUMepPbI HCIOJIB30BAHUS B pEATbHOW JKU3HU
OTpHIIaTeIbHbIE WHTEpIpEeTAHs MOAYIS. UHCIOBBIC IPOMEKYTKH™. MOJIOKHUTEIBHBIX U OTPUIIATCIBHBIX YHCEIL.
ymucaa TToNOXKHUTENbHBIE W OTPHIATENbHBIE wHCia. CpaBHEHHe N300pazkaTh 1eiIble YKCa, TOJIOKHUTEIBHBIC H OTPULATEIbHBIC
(40 1) HOJIOKUTENBHBIX U OTPULIATENbHBIX uncel. Apudmeruueckue | TMC1d  TOUKAMH — Ha  HHCIOBOM  IPAMOH,  MCHOJL30BATH
JEHCTBYS C TOJIOKUTEILHBIMU U OTPHIATEILHBIMY YHcaamy, | MCTOBYIO IPAMYIO UL CPaBHEHIS HUCCT.
PelleHHe TeKCTOBBIX 3a1aH. IIpuMeHsITH TpPaBWJIA CPAaBHEHUS, YNOPSJAOYMBATBH IIEIbIC
yuciia; *HaX0auTh MOYJIb yucia™.
®opMyJIMPOBATH MPABUJIA BEIYHUCIICHUS C TIOJIOKUTEIBHBIMU U
OTPHUIATSIIbHBIMM YHCJIaMH, HAXOAMTH 3HAYEHHS YHCIIOBBIX
BBIPAYKECHUIA, COZEpKALINX IEeUCTBHUSA
C TOJOXHUTCIBHBIMH M  OTPULATSIBHBIMU  YHCIAMH  MPH
HEOOXOIUMOCTH C OMOPOH HA aJITOPUTM TIPABHJIA.
IIpuMeHsiTL  CBOWCTBA CIOXCHHS W  YMHOXEHUS  JIJIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
IpeacraBaenune [IpsiMoyronbHass ~ CHUCTeMa KOOpPAMHAT HA  IUIOCKOCTH. | OO0BACHATL M HJJIKCTPHPOBATH MOHSTHE TPSIMOYTOJIBHOM
JAHHBIX KoopauHaThl TOYKH Ha MIIOCKOCTH, a0CIHCcca U OpIMHATA. CUCTEMBl  KOOpPJMHAT  HA  IUIOCKOCTH,  HCIOJIb30BaTh
(6 9) CronGuaThle 1 KPyroBble HATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPJAMHATHOMN TIOCKOCTH TOYKH U




[Ipaxtuyeckas padora «IlocTpoenue quarpamMm.
Pemenne  TEKCTOBBIX  3ajay,  COACPXKAIUMX  JAHHBIC,
MPEICTAaBICHHbIEC B TAOIUIIAX U HA TUarpaMMax.

¢urypsl 1o 3aJaHHBIM KOOpAWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarth cToybuarTsle u KpPYTOBbIE JarpaMMBl;
HHTEPNPeTHPOBATH JTaHHBIE; CTPOUTH cTonbyarele
JMarpaMMBl.

Hcnoab3oBath nHGOPMANMIO, MPEACTABICHHYIO B TabIuIax,
Ha JuMarpamMmax JUisl pelleHHus] TEeKCTOBBIX 3a/lad M 3aj]ad U3
peanbHOU KU3HU.

Harasiqnas
reoMeTpus.
Durypbl

B IPOCTPAHCTBE
(CR))

*TIpsamoyroyibHbIN napauienenunen, Kyo, npusma, nupaMmuia,
KOHyC, UMaMHAp, 1map u  cdepa.  M3o0paxkeHue
IIPOCTPAHCTBEHHBIX ¢buryp. IIpumepsr pa3BEPTOK
MHOT'OTPaHHUKOB, IMJIMHAPA U KOHYCA.

IIpakTrueckas pabota «Co3nanue MOZEIIEeH
MIPOCTPAHCTBEHHBIX (PHUTYPH.

[lonatue oO0bEMa; eauHUIBl HU3MepeHHs o00béMa. OO0BEM
MPSIMOYTOJIBHOTO Mapajuiesienurnena, Kyoa, GpopMmyisl 00bémMa™.

Pacno3HaBarb Ha  4Yeprexax, pHUCYHKax, ONHUCHIBATH
UPaMUIy, IPU3MY, LWIUHAD, KOHYC, 11ap, H300pakaTh UX OT
PYKH, MOJEJHPOBATH U3 OyMaru, IIIACTUIMHA, [IPOBOJIOKU U JP.
¢ Hampasisitoniel nomoiuso. IpuBoANTL NpUMepbl 0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOMINX (POPMBI Ha3BAHHBIX TEJ.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpLIMHA, pedpo, TIpaHb,
OCHOBAHME, BBICOTA, PAINyC U IUAMETP, Pa3BEPTKA.

M3y4yaTb, UCHONB3Yys SKCIEPUMEHT, HaOJIOJIEHHE, U3MEPEHHUE,
MOJEIUPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOIICTBA HAa3BAHHBIX TEJl, BBIABJIATH CXOACTBA M PA3JINYMA.
MEXIy NMUPaMUION U IPU3MOM; MEXIY LWIMHIPOM, KOHYCOM H
LIapOM.

Pacno3naBars pa3BEPTKM mNapaenenunena, Kyba, MpU3MBIL,
MMPAMMJIBI, KOHYCa, HWINHIPA; KOHCTPYHPOBATh JaHHBIC TElla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIIOLIEH
MTOMOUIBIO.

Co31aBaTh MOJeJIH TPOCTPAHCTBEHHBIX (uryp (U3 Oymarwy,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM y4eOHBIX
JIEHCTBHM.

N3mepsaTh Ha MoOAeJsIX: JUIMHBI pEOEp MHOTOIPaHHUKOB,
JUaMeTp 1iapa.

Boruucasats mno  ¢opmyaam: 00bEM  IPSAMOYTOJIBHOTO
napajiesnienunena, Kyoa; HCIONb30BaTh €AMHUIBI H3MEPEHHS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuleJICNUIEeI0B; pemaTh 32241 C PEAJbHbIMUA JaHHBIMU C




OIOPOIi Ha CIIPABOYHYIO HH(POPMALHUIO.

IToBTOpEHHUE,
00001IEHME,
cucTeMaTH3aluus
(20 v)

[ToBTOpEeHUE OCHOBHBIX TMOHSITHH W METOJIOB KypcoB 5 U 6
KJIACCOB, 00O0OIIIEHNE U CUCTEMAaTHU3all1s 3HAHUN.

BoruucasTs 3HAYEHUS BBIPAXKEHHUI, coZiepKaIInX
HaTypaJIbHBIE, LEJIbIE, TOJOKHUTEIbHBIE M OTPULATEIIbHBIC
qucia, OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, BBHIMOIHATH
peoOpa3oBaHus YMCET W BBIPAXKEHUN NPU HEOOXOAUMOCTH C
HaIIPaBJIAOLIEH [TOMOILBO.

BeiOupars  cmoco®  cpaBHEHHs ~— 4YHCEl,  BBIYHMCIICHHIA,
NpPUMEHATH CBOWCTBA apudMeTHYeCKuX JEHCTBUH 7S
palMOHAIM3ALNH BEIYUCICHUN.

Pemats mpocreiilume 3agauM U3 peaJbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUs 3a1a4 U3
JIPYTUX NPEIMETOB.

PemaTh npocreiiimne 3a1a4u pa3HbIMHU CIIOCOOAMH.
OcyuiecTBIASATH CAMOKOHTPOJIb BBINOJHSAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3ysibTaTa BbIUNUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOT'O KYPCA «AJITEBPA» (IIO TOJAM OBYYEHMUS)

7 kaace (He menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe coep:kaHue

OcHoOBHBIE BH/IbI 1€ITEJILHOCTH 00y4aI0IIMXCS

4acoB)
Yucaa u [TonsiTHE parMOHAIIBHOTO YHUCIIA. CucreMaTu3UpPOBATH U odoramarp 3HAHUSA 00
BbIYMCJICHUS. Apudmernueckue IEHCTBUS C PAIMOHAIBHBIMUA YHCIAMU. | OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
PauunonanbHble CpaBHeHMe, yIopsI0YMBaHNE PAIIMOHAIBHBIX YHUCE]T. CpaBHUBATH H YNOPSIA0YUBATH APOOH, IPEOOPa30BHIBAS MPU
qucaa CreneHpb ¢ HATYypaJIbHBIM MOKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 u)

Pemienne oCHOBHBIX 3aJay Ha ,Z[pO6I/I, MPOLCHTLI U3 peanLHoﬁ

MIPaKTHKH.
IIpu3Haku  [E€TUMOCTH,  PA3JIOKEHHUS

MHOXHUTCIIN

OOBIKHOBEHHBIE B JIECTHMYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.
IlpumensaTe  pa3HooOpa3Hble  CcHOCOObI M NPHEMBI




HaTypaJIbHBIX YHCEI.
Peannurle 3aBUCUMOCTH.
MIPONOPLUOHAIBHOCTH.

[Tpsamas

u

obOpatHas

BbIYNMCJIEHUS] 3HAYEHU TPOOHBIX BBIPAKEHUI, COICpKALIUX
OOBIKHOBEHHBIE M  JIECATHYHBIC JpoOW: 3aMEHATh IIpH
HEOOXOIMMOCTH  JIECATHYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JECATHYHOM, NPUBOJUTH BRIPAXKEHUE K (OpME,
HanOonee yOOOHOM il  BBIYUCICHHHA, MpeoOpa3oBHIBATH
IpoOHBIE BBIPAKEHUS HA YMHOXKEHHE U JICJICHUE JECATHYHBIX
npoOeit K NEeHCTBUSAM C LENbIMH YUCIaMHU (IPH HEOOXOAUMOCTH
C HaIPaBJISIOIEH TIOMOIIBIO).

IIpuBoauTH 4YHMCI0BbIe M OyKBeHHbIe NMPUMEPbI CTEICHU C
HAaTypaJbHBIM TOKa3aTeJieM, OOBSCHAS 3HA4YCHUS OCHOBAHUS
CTETIEHU U TOKa3aTessl CTENEHU, HAXOIUTh 3HAUCHUS CTETeHEeH

piza a" (@ — mo6oe panroHATBHOE YHCIO, N — HATYPATLHOE
YHCJI0) C ONOPOi Ha CIIPABOYHYIO HH(POPMALHIO.

[TornMaTs cMBICT 3aMHCH OOJBIIMX YHCEJT € IMOMOLIBLIO
JAecATHYHBIX Apoleil U creneHeil ynciaa 10, npuMeHATs UX B
peajbHbIX CHTyalHsIX.

I[IpuMeHATH NPU3HAKYU AETUMOCTH, PA3IOKEHHUS HA MHOKUTEIN
HaTYypaJIbHbBIX YHCEIL.

Pemiats, mpocreiilmiMe 3ajauM  Ha  4YacTH, IIPOLIEHTHI,
MPOMOPIMH, Ha HAXOXKJEHUE IpoOH (IPOLEHTa) OT BEJIUYUHBI U
BEIMYMHBI 1O €€ fapobu (TpoueHTy), Ipobu (MpOolEeHTa),
KOTOPBIM COCTABJISIET OJHA BEIWYMHA OT Jpyroi. IlpmBoauts,
pa30dupaTh, OLeHUBAThH PA3JINYHBIC PEILICHUS, 3alIUCU PEILICHUIN
TEKCTOBBIX 3aJ[au.

Pacno3HaBath M O0BSACHATH, ONMPAsCh HAa OIPEICIICHN,
OpsIMO  TPOMNOPIMOHATBHBIE M OOpaTHO MPOMOPLHOHAIbHbBIE
3aBUCUMOCTH MEKJY BEJIMYMHAMU; PUBOAUTH MPUMePbI dTHX
3aBHCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYTruxX y4deOHBIX
IIPEIMETOB.

Pemare mpocreiimye NMpakTHKO-OPHEHTHPOBAHHBIC 3aJa4uM
Ha  JApoOM, TNIPOLEHTbI, TMNPAMYKO H  00paTHYIO
NPONOPUHOHATBHOCTH, NPONOPLHH.




AsredOpanyeckue
BbIPaKeHUS
(27 9)

bykBennble  BblpaxkeHus.  IlepemeHHble.  JlomycTumsble
3HAa4YeHUs NepeMeHHBIX. DOpMyIIbI.

[IpeobpazoBanne OyKBEHHBIX BBIPAKEHHN, PACKPBHITHE CKOOOK
U TIPUBE/ICHUE NOI00HBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEJIEM.
MHOro4sneHsl. Crnoxenue, BBIUATAHUE, YMHOKEHUE
MHOrouwieHoB.  DopmyJsbl  COKPAaIIEHHOIO  YMHOXCHUS.
Pa3ioxeHne MHOTO4JI€HOB HA MHOYKUTEIIN.

OBaagerb Ha 0a30BOM YPOBHe anredpanvdecKoi
TEPMUHOJIOTUEN M CHUMBOJMKOW, MPUMEHSITb €€ B IIpolecce
OCBOCHHS yU4eOHOT0 MaTepuania.

Haxoauth 3HayeHHs] OyKBEHHBIX BBIPQXKEHUU IMPH 3aJaHHBIX
3HAUEHUSAX OYKB; BBITIOJTHATH BRIYUCICHUS IO (hopMyam.
BbInoHATH IpeoOpa3oBaHUs LIETOr0 BhIPAKEHHS] B MHOTOUJICH
NPUBEJCHUEM TMOA0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbInoiHATL YMHOXKEHHE OJHOWIEHAa Ha MHOIOYWIEH H
MHOTOWJIEHA Ha MHOTOYICH, MPUMEHSITh (HOpMYJBl KBajpaTa
CyMMbl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcyuiecTBJIAATh PAa3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTENIN
myTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTEIS, IPUMEHEHHS
dbopMysbl  pa3HOCTH KBagpaTtoB, (OPMYT  COKpAIIEHHOTO
YMHOXXEHHS C OTIOPOii Ha CIIPaBOYHYIO HH(POPMALIUIO.
[IpumeHsTh MpeoOpa3oBaHWE€ MHOTOYICHOB MJI pPELICHUS
pa3iIMuYHBIX 33Jad U3 MATEMaTHKH, CMEXHBIX IPEIMETOB, W3
pealbHOM MPAKTUKHU.

3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS MaTEMaTUKH.

YpaBHeHus
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IIpaBUJIa npeoOpa3oBaHus YPaBHEHHH,
PaBHOCUIIBHOCTb YPAaBHEHHMI.

JIuHeitHOE ypaBHEHHUE C OJJHON TTEPEMEHHOM

IIEPEMEHHOM, PEIICHNE JIMHENHBIX YpaBHEHUN. Pemenne 3amay
C TIOMOILBIO YPABHEHHH.

*JIuneitHoe ypaBHEHUE C IBYMs [IEPEMEHHBIMU U €T0 rpapuK™.
Cucrema 1ByX JUHEHHBIX YPABHEHHUH C IBYMs IIEPEMEHHBIMH.
Pemenne cucrem ypaBHEHUN CIMOCOOOM TIOJICTAaHOBKH U
CIOCOOOM CIIOKEHHUSL.

Pematp MHEiHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NpuMeHsisi NPaBWJAa IEPexoJa OT HCXOAHOIO YpaBHEHUS K
paBHOCHIILHOMY eMy Oonee mpoctoro Buzaa. IIpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YHCIIO KOPHEM YpaBHEHUSI.

[oadupars npumepsl Hap YUCEN, SBIAIONIMXCS pPEIICHUEM
JUHEHHOTO ypaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouth B KOOPIUHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
ypaBHEHHUs C JABYMSI TEPEMEHHBIMU (NP HEOOXOAMMOCTHU C
HCIIOJIb30BAaHUEM CMBICTIOBOM OMOPBI); MONB3YSACH TpaduKoM,
NPUBOJIUTH NPUMEPbI PELICHUS YPaBHEHUSI.

Haxonnth pelieHue CHUCTEMBI JBYX JIMHEHHBIX YpPaBHEHHH C
JIBYyMs TIEPEMEHHBIMH C OMOPOM Ha aITOPUTM y4EeOHBIX
IEUCTBUIA.

CocTaBJiSITh U peliaTh YPaBHEHUE WIN CUCTEMY YPABHEHUH 110




YCIIOBUIO 33/laud, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJayd TOJIYYEHHbIH PE3yJbTaT C OMNOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsl
U rpaduku.
DOyHKUUHA
(24 9)

Koopaunata Touku Ha mnpsAMoil. YWCIOBBIE INPOMEKYTKH.
PaccrossHne Mex Ity I1ByMsl TOYKaMH KOOPAMHATHOW MPSMOKN
[IpsimoyrospHasi cucTeMa KOOpAMHAT Ha M1ockocTu. [Ipumepsr
rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peaJIbHBIX 3aBUCUMOCTEH.

[Honstue ynkuuu. I'paduk pynkumuu. CpoiicTBa (GyHKUUH.
Jlunetinas  ¢ynkums. Iloctpoenune rpaduka JTUHEHHOMN
¢yukiun. ['paduk Gynkumm y = KX + b,

H3o06pakaTth Ha KOOpAMHATHOMN OpSAMOii TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3aMIMCHIBATh UX HA aIreOpanyecKoM s3bIKe.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJIMHATaM; CTPOMTh I'paUKU HECIOXKHBIX 3aBHCHUMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCIE C TOMOIIBIO IU(PPOBBIX
1ab0paTOpPHiA.

I[IpumeHsiTh, M3y4aTh NpPeHMMYIIECTBA, MHTEPHPETHPOBATH
rpaduyeckuii criocod MpeCTaBICHUS U aHAIM3a Pa3HOOOpa3HO
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 6a30BOM YpPOBHE IOHATHE (PYHKLIMH, OBJIA/I€BATh
(YHKIMOHATIBLHON TEPMHUHOJIOTUEH.

Pacno3HaBath JmHeiiHy0 QyHkimoo Y = kx + b, omuceiBaTh
e€ cBoiiCcTBa B 3aBUCUMOCTH OT 3Ha4CHUIT KO puimeHToB K u b
(pu1 HEOOXOAMMOCTH C OIIOPOK Ha AITOPUTM MPABHIIA).
Crpouts rpaduku muHerHON QyHKImU, pyHKmmuy = kx + b
Hcnoan3oBath nHM@pPoOBbIe pecypchbl A IOCTPOEHUS
rpaduKoB PyHKUIUH U U3yUEHHs UX CBOMCTB.

[IpuBOAMTE TpUMEpHI JIMHEWHBIX 3aBHCHMOCTEH B pEalbHBIX
nporeccax u sIBICHUSX.

IloBTOpPEHME
1 00001eHue
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BpiOuparb, NpUMEHATH CIOCOOBI  CPaBHEHHsS  YUCEIl,
BBIUMCJICHUM,  NpeoOpa3oBaHUN  BBIPAKEHWH,  pELICHUS
ypaBHEHHH P HEOOXOIMMOCTH C HANPABIISIONIEH TOMOIIBIO.
OcyumiecTBJISTh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM H
CaMOIIPOBEPKY pe3yjbTaTa BBIYMCICHHH, MpeoOpa3oBaHui,
MTOCTPOEHUM.

Pemiate mpocreifilume 3agauyM U3 pealbHOM  KU3HY,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUA U1 PEIICHMS 3a1ay U3
JIPYTUX MPEIMETOB.




Pemars mnpocreiiline TeEKCTOBble 3a1a4d, CPABHUBATD,
BbIOMPATH CIOCO0OBI PEIICHUS 3aa4H.

8 kaacc (e menee 102 u)

Ha3zpanue
pasnaena (TemMbl)
Kypca (4uciio

OcHoBHOE€ coacpkanue

OcHoBHbIE BHABI JIeSITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
Yucna u KBagparubiii  xopeHb M3 uucina.  *[lonatue 00| dPopmyMpoBaTh onpeaeaeHHe KBaJpaTHOrO KOPHS U3 4HCa,
BBIYMCJICHUS. uppanMoHaibHOM  yHcne.  JlecATHuHble — NPHOMKEHHS | apU(PMETHYECKOTO KBaJIPaTHOTO KOPHS MPH HEOOXOJUMOCTH C
KBanpartnbie UPPaLMOHAIIBHBIX YHACEI. BU3YaJIbHON OIOPOH.
KOPHH JeiictBurenpHble ynciaa. CpaBHEHHE NEHCTBUTENBHBIX uncen™. |[IpuMeHATH oOnepanuio M3BICYEHUS KBAJApPAaTHONO KOPHA W3
(154) Apudmernuecknii KBapaTHbII KOPEHb. Yuciia, HCMOJIb3YA IIPU HE00XOAUMOCTH KAJIbKYJISATOP.

YpaBHeHue BUaa X* = a.

CaoiicTBa apupMeTUIECKUX KBaJIpaTHBIX KOpHEil.

[IpeoOpazoBaHne  YHUCIOBBIX  BBIPAKECHHI,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OueHuBaTh KBaJpaTHbIE KOPHU ILEJIBIMM  YHUCJIAMU U
JECATUUHBIMH TPOOSMHU.

CpaBHUBAaTL M  YNOPSIAOYMBATH  pallOHAJbHBIE U
UppalMoOHaTIbHbIEC YHCIIa, 3aITUCAHHBIE C TIOMOIIBI0 KBaJAPATHBIX
KOpHEH NMpu He0OXOAMMOCTH C HANPABIISAIOMIEH TTOMOIIBIO.

HccnenoBarb ypaBHEHHE x2 = d, HaXOAWThb TOYHBIE H
npubnmxEHHbBIe KOpHU 1pu a > 0.

HccaenoBarb CBOMCTBA KBAJPAaTHBIX KOPHEW, MPOBOJS
YHCJIOBBIE HKCIIEPUMEHTHI C MCIIONB30BAaHUEM KaJIbKYJIATOpA
(koMTIBIOTEDPA).

IlpumeHsaTe cBOJMCTBAa apu(MeTHYECKMX KOpHeH 1Js
npeo0pa3oBaHusi BbIPAKEHUIA.

BemmosaHsaATh, mpocrteiimue npeodpa3oBaHUsl BBIPAKCHMIA,
cojepKaluxX KBaJpaTHbIE KOPHU. BbIpakaTb NEepeMEHHbIE U3
reoOMEeTpUYECKUX U (pu3ndeckux (GopMys npu HEOOXOTUMOCTH C
OMOpOi Ha MPABUIIO.

BbrunciaiTh 3HaYeHHUs1 BBIPAXKEHUMN, COJAEPKAIMX KBaJpaTHbIE




KOPHH, UCTIOJIB3YSI TPU HEOOXOIUMOCTH KAJIbKYJIATOP.
Hcnosab30BaTh B XOA€ peELICHHA 3a7a4  dJIEMEHTapHbIE
MMPpCACTAaBJIICHHA, CBA3AHHLIC C HpI/I6JII/I)KéHHI>IMI/I 3HAYCHUAMU
BEJIMUMH.

3HaAKOMUTBHCS C UCTOPHUEH Pa3BUTHS MATEMATHKH.

Yuciaan
BBLIYHCJICHHUSI.
Crenenn

¢ HeJIbIM
nmokasarejiemM
(79)

Crenens ¢ nenslM nokasareneMm. CTaHgapTHas 3aluch YUCIa.
Pa3mepbl 00bEKTOB OKpy:Karomero Mupa (0T 3JI€MEHTapHbIX
YacTHUI] 0 KOCMUYECKUX OOBEKTOB), JUTUTEIBHOCTD MPOLIECCOB
B OKPY’KalolleM MHpE.

CBoiicTBa CTENEHU € LENIbIM [TOKa3aTeIeM.

@DopMyJMPOBAThH Olpe/ieJieHHe CTEIIEHH C LIeJIbIM II0Ka3aTesieM
(pu HEOOXOAMMOCTH TI0 BU3YaJILHOM OTIOpE).

IIpeacraBasaTh 3amuch OONBIIMX UM MajblX 4YHCEl B
craHgapTHOM Buje. CpaBHHMBaThb 4YHCIA W BEIWYUHBI,
3alyCaHHbIe C UCTIOJIb30BaHUEM crernenu 10.

Hcnonb3oBaTh 3amuMch YKCel B CTAaHAAPTHOM BUAE IS
BBIPQXEHHUS Pa3MepOB OOBEKTOB, JIUTEIBLHOCTU IPOLIECCOB B
OKpYy aroIleM MHUPE.

@DopMyJIMPOBaTh, 3alIUCHLIBATh B CUMBOJIHYECKOH (opme U
WLTIOCTPUPOBATh NPUMEPAMHM CBOMCTBA CTENEHU C LEJIBIM
nokasareneM (OIpu  HEOOXOIUMOCTH C  HCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

I[IpumeHsTL CcBOiiCTBA CTENEHUM s MpeoOpa3oBaHUS
BBIPOKECHHM, COAEpX AIIMX CTENEHU C IIEJIBIM TOoKa3aTeleM C
UCIIONIb30BAaHUEM  CIIPaBOYHOM HMH(popManuu. BbINOJIHATH
AeWCTBHS C YHCIAMHU, 3alUCAHHBIMA B CTaHJAPTHOM BHJIE
(YMHOXEHUE, JIeJIEHUE, BO3BE/ICHUE B CTETICHBD).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEX4JIeH

(CRY)

KBagpartsslii TpéxwieH. Pa3znmoxkeHue KBagpaTHOro TpEXuieHa
Ha MHOXUTEIIH.

Pacno3HaBarb  KBaJgpaTHBIM  TpPEXWIEH,  yCTAaHABIUBATH
BO3MOYHOCTB €r0 pa3j0KeHUsI HA MHOKHUTEIH.

PackinaapiBaTh HA MHOMKHTEJIHM KBAJIpPaTHBIA TPEXWIEH C
HEOTPUIATENFHBIM JAUCKPUMUHAHTOM TIPU HEOOXOAMMOCTH C
OMOPO Ha AITOPUTM TpaBuUIIa.

Auredpanyeckue
BBIPasKeHHS.
AuredOpanyeckast
ApooOL

Anrebpanyeckast 1poOb. JlomycTHMbIe 3HAUCHUS TIEPEMEHHBIX,
BXOASAIMMX B  anreOpawmdeckue BoIpakeHus. (OCHOBHOE
CBOICTBO anredbpandeckoi qpoou. CokparieHue Jpooeii.

Crnoxenue, BBIUHTAHUE, YMHOXKEHUE u JeIIeHNE

3anuceiBaTh anredbpanyeckue BbipakeHus. HaxoauTsb o6nacTb
oTpezieNIeHUs] PallMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATHL YNCIIOBBIE MOJACTAHOBKH U BBIYMCJIATH 3HAUYECHUE
JpoOu, B TOM YHCJIE C IOMOIBIO KaIbKYJIATOPA.




(15 v)

anreOpanyecknx apobeit. IIpeobpazoBanue
coJiepxaIiux aaredopandeckue apoou.

BBIPAKCHMUIA,

@DopMyJIMPOBaTh OCHOBHOE CBOMCTBO aire0pandeckoil npodu
U NPUMEHSITH €ro JiIs npeoOpa3oBaHus Ipo0eit.

BbINOJHATH AecTBUA C anreOpanyecKuMH JIpoOsIMH  TIPH
HEOOXOIMMOCTH ¢ Hampasisiomeil nomombo. I[IpumensaTs
peoOpa3oBaHus BBIpAXKEHUN AJI pelieHus 3a1ad. Beipamxkarb
nepeMenHble U3 Qopmyn ((PU3HYECKHX, TE€OMETPUUYECKHX,
OIIHKCBhIBAKOIINX OBITOBEIE CI/ITyaLII/II/I) npu HGO6XO[[I/IMOCTI/I C
HaIMpaBJISIOIEH TOMOLIBIO.

YpaBHeHust

U HEPaBEeHCTBA.
KBaaparnbie
YPaBHEHUsI

(15 9)

KBanpatHoe ypaBHeHue. HemosnHoe kBagpaTHOE ypaBHEHUE.
dopMya KOpHEH KBaapaTHOTO ypaBHeHus. *Teopema Buera™*.
Pewienne  ypaBHeHMH,  CBOIAIIMXCS K  KBaJIpaTHBIM.
[IpocTeiimme qpoOHO-palOHATIbHBIC YPAaBHEHHUSL.
Pemienne TEKCTOBBIX 3a/lay  C  MOMOIIBIO
ypaBHEHUH.

KBaJApaTHBIX

Pacno3HaBaTh KBaJipaTHBIC YPaBHCHUS.

3anuceiBath (opmMysy KOpHEH KBaJpaTHOrO YpaBHEHUS;
peliaTh KBaJpaTHble YPaBHEHUs] — IIOJIHBIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).
IIpoBoguTh,  mpocTeiiine  HCCIAeA0BAHMUS
YpaBHEHUU.

Pemiath ypaBHeHUsl, CBOASILIUECS K KBaJAPAaTHBIM, C IIOMOIIbIO
npeoOpa3oBaHMii M 3aMEHOW IIEPEMEHHOM ¢ OINOpod Ha
AJITOPUTM IIpaBUIIA.

Ha0uogats ¥ aHaAM3MPOBATBL CBs3b MEXKIAY KOPHSAMU H
KOX(pUITMEHTAMH KBAJAPATHOTO YPABHCHHUS.
*TIpumMeHsTh TeopeMy Buera
3a/1a4 (C UCIOIb30BAaHUEM 00pa3ua)™.
Pemiath TekcTOBBbIE 3ajauM anreOpanueckuM CHocoOOM:
MEPEXOJIUTh OT CJIOBECHOH (DOPMYIHMPOBKU YCIOBHS 3a7add K
anreOpandyeckoil MojAeNnu MyTEM COCTaBICHHUS ypaBHEHHS (MIpU
HEOOXOAMMOCTH C  HaNpaBISAIOMIEH TMOMOINIBIO);  peIiaTh
COCTaBJIEHHOE ypaBHEHNE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHUTBCSI ¢ HCTOPHEi Pa3BUTHS aJITEOPHI.

KBaJApaTHBIX

JIA PCUICHUA

YpaBHeHust

U HEPaBEeHCTBA.
Cucrembl
YPaBHEHUI

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMS INE€pPEMEHHBIMH, €ro rpaduk,
MIpUMEpHI PEIICHNs YPaBHEHUH B IEJIbIX YHCIIaX.

Pemenune cuctem JAByX JIMHEHHBIX YpPaBHEHHH C ABYMS
nepeMeHHbIMU. [Ipumepbl perieHus CUCTeM HETUHEHHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMH.

Pacno3naBaTh nuHEIHBIE YPABHEHUS C IBYMsI IEPEMEHHBIMH.
Crpoutb rpaQuKu JMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCnoab3ysi mudpoBbie pecypcsbl (MpU HEOOXOIUMOCTH C
OTOPOM Ha aJITOPUTM Y4E€OHBIX IEUCTBUM).

Paznuuyare napasuienbHble M NEpECcEKarolMecs NpsMbIe 10 UX




*T'paduueckass  MHTEpHpeTaluss YpaBHEHUS C  JABYMs
MIEPEMEHHBIMH U CHCTEM YPABHEHUH € ABYMS IIEPEMEHHBIMU™.
PemreHne TeKCTOBBIX 337124 C [IOMOLIBIO CUCTEM YPABHEHUM.

YPpaBHEHUSAM.

Pemath cucTeéMBl [BYX JIMHEHHBIX YPAaBHEHUH C JBYyMs
MNEPCMCHHBIMU HOZ[CTaHOBKOﬁ U CJIOKCHHUCEM.

Pematp npocreiiiyne cucTeMbl, B KOTOPBIX OJHO U3 YPaBHEHH
HE SBIISICTCS JTMHEHHBIM IPU HEOOXOTUMOCTH C HANpaBIIAIONICH
MOMOMUIBIO.

*TIpuBoauTh rpadUUecKyl0 HMHTEPNPETANMUIO PEIICHUS
yYpaBHEHUS C JBYMsI MEPEMEHHBIMU U CHCTEM YpaBHEHUU C
JByMsI IEPEMEHHBIMU. ™

Pemiath TeKCTOBBIE 32/1a4M aNreOpanuecKuM CIIOCOOOM.

YpaBHeHust HucnoBble HEPABEHCTBA M UX CBOMCTBA. DopMyIHPOBATH CBOMCTBA YUCIIOBBIX HEpPABEHCTB,
U HepaBeHCTBA. HepagenctBo ¢ onHOM nepeMeHHOM. JInHeliHble HepaBEeHCTBA C | KIUTIOCTPUPOBATH UX HA KOOPJIAMHATHOM IPSIMOM.
HepaBencrBa OJHOM mnepemeHHOW M uX pemeHue. Cuctemsl JHHEWHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOU MEPEMEHHON U UX PELICHUE. Pemiatpy nMHEIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,
N300pakenue penieHus JIMHEHHOTO HEPABEHCTBA U UX CUCTEM | H300pa)kaTh pelIeHne HEpaBeHCTBA Ha YMCIOBOM MPSIMOM.
Ha YUCJIOBOM MPSIMOIL. PemiaTh cucTeMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh pelieHue
CUCTEMBl  HEpPAaBEHCTB  HAa  YHUCJIOBOM  INPAMOM  IIpH
HEOOXOIMMOCTH C BU3YaJIbHOI OMOpPOii.
DyHKUMH. [lonste ¢ynkuuu. OO6macTe ompeneneHus u MHoxkecTBO | Mcmouib3oBaTh  (QYHKUMOHAIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHbIE 3HayeHu pyHkuuu. CriocoOsl 3aaHus GYHKIUH. CHMBOJIUKY.
NOHATHSA I'padux ¢pynkmuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHEe Ha|BbIYMCAATH 3HaYeHHst QYHKUUHN, 3aJaHHBIX GopMmynamu (TIpU
(S v) rpaduke. HEOOXOJMMOCTH UCIONB30BaTh KaJbKyNATOp); COCTABJATH

TaldIuIbI 3HAYeHU#T QYHKIIUU.

CtpouTthb o Toukam rpaguku QyHKIHIL.

OnucbiBaTth cBOlicTBa (QYHKIMU Ha OCHOBE €€ rpaduueckoro
OpEICTaBICHUs TPH  HEOOXOJUMOCTH C  HalpaBIIsIOLIeH
MOMOMUIBIO.

Hcnoan3oBarh  QYHKIMOHAJIBHYIO  TEPMHHOJOTHI0O  H
CHMBOJIUKY.

HccaenoBath mpuMepsl rpadUKoOB, OTPAKAIOIIMX peajbHbIE
nporeccel U sBieHus. IIpuBOAUTH NpUMepbI IPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMIBIOTEPHBIE MPOTrPAMMBbI IS TOCTPOCHHUS
rpadukoB PYHKIIUN U U3YUEHUS UX CBOMCTB

DOyHKIUM. Urenne u mnoctpoeHue rpadukoB QyHkumii. [Ipumeps! | Haxoauts ¢ moMoumbio rpaguka QyHKINY 3HAaUEHUE OJHOHN U3
Yucnosbie rpaduKoB (QPyHKIHUI, OTpasKaIOIIMX pealibHbIE IPOLIECCHI. paccMaTpUBaEMBbIX BEIMUYMH 110 3HAYEHUIO IPYTOM.
GyHxunn OyHKIHH, OIIMCHIBAIOLIME NPAMY IO u oOpaTHyto | B HecnoXHBIX ciydyasx BbIpa:KkaTh (POPMYJIOH 3aBHCHMOCTH
9y IIPONOPLIMOHAJIBHBIE BaBI;ICI/IMOCTI/I, ux rpaduku. ['unepbona. |MexIy BeIUIMHAMHU.
I'paduk pynkmumy = Xx°. OnuchiBaTh XapakTep W3MEHEHUS OJHOW BEJIWYUHBI B
k (v}
Oyukmuny = X5,y = Xy = Vx, ¥ ==, *rpamuccioe 3aBUCHMOCTHU OT U3MEHEHUs Ipyroi )
N - Pacno3naBarp Buabl u3ydaembix ¢GyHKumid. I[loka3piBaTh
pelIeHre ypaBHEHUN U CUCTEM ypaBHEHUH. .
CXeMATHYeCKH TIOJIO)KEHHE Ha KOOPAMHATHON IJIOCKOCTH
. 2
rpaduKoB byHKUIMH BUJA: y = X5, y = X,
_ _k
y=Vxy =g
HUcnonb3oBarh QyHKIHOHAIBLHO-TPadUYECKHE
npeacTaBJIeHus ISl PEIICHUS U UCCIIeI0BaHUSl YpPaBHEHUH U
CHUCTEM yPaBHEHUM.
I[IpumensiTe nMPpPOBBIE pecypehbl Ui IOCTPOSHUS I'papUKOB
byHKIMHA.
IToBTOpEHUE [ToBTOpEHNE OCHOBHBIX MOHATUH U MeTONOB KypcoB 7 u 8|IIpuMeHATH CmOCOOBI CpaBHEHHsS] 4HCE, BBIYUCIICHUH,

M 00001IeHHE
(69)

KJIacCOB, 000011IeHNE 3HAHUHN.

peoOpa3oBaHUil BEIPAKEHUM, PEILICHUS] YpaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3ysibTaTa BBIYHCICHUH, MPeoOpa3oBaHUM,
MMOCTPOCHUM.

Pemars, 3agaum W3 peajJbHOM JKU3HH, TPUMEHSATH
MaTeMaTUYeCKUEe 3HaHUs JUIs PEIIeHUs 3aJad U3 JpYyrux
MPEMETOB.

Pemath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1aun.

9 kaacc (ae menee 102 )




Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe conepxaHue

OcHoOBHBIE BU/IbI 1eATEIbHOCTH 00y4al0IMXCH

4acoB)
Yucaa n PannonaneHble yncna, *uppanvoHaNbHbIe Yncia, KOHeUHble U | Pa3BuBaTh mpeacTaBjeHUsl O 4HCIaX: OT MHOXECTBa
BbIYMCJICHUS. OeCKOHEeUHbIe JIECATUYHBIC npoOu. MHO0X€eCTBO | HATYpaJIbHBIX YHCEI 10 MHOXKECTBA ACHCTBUTEIBHBIX YUCEL.
JelicTBUTEIbHBIEC |JICHCTBUTENBHBIX  YHCEN; JACUCTBUTENBbHBIE 4YHuCHa  Kak | O3HAKOMHTBCS c BO3MOKHOCTBIO IIPEICTABICHUS
yucaa OeCKOHEeUHbIE JleCATHUYHBbIE JpoOu. B3auMMHO 01HO3HAYHOE | ICHCTBUTEILHOIO YMCIAa KaK OECKOHEUHOW IeCATUYHOU Ipodu,
9 v) COOTBETCTBUE MEXJY MHOKECTBOM JIEUCTBUTENBHBIX YHMCET U |MPUMEHSITh JECSATHUYHBIE NPUOJIMKEHUS pPALMOHAIBHBIX H
MHOXECTBOM TOUEK KOOPAMHATHOMN MPSIMOM. UPPALMOHAIIBHBIX YUCE.
CpaBHeHHE  JIEHICTBUTENBHBIX  YHUCEN, apHUpMeTH4YecKue | *3anuchiBaTh, CPaBHMBAThH u yHOpPSiA0YMBATH
NEeNCTBUS ¢ NEHCTBUTENLHBIMU YUCIIAMU. ™ NeHCTBUTENbHBIC YHCIa™®.
[Mpubmmxénnoe 3HA4YCHUE BEJINYUHBI, TOYHOCTb | BbINOJIHATBL, coYeTas yCTHbIE UM IHMCbMEHHBIE IIPUEMBI,
MPUOTKEHUS. apugMeTnyecKue IeiCTBUSI C PALMOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpukuaka U oOLIEHKa pe3yJbTaTOB|HAXOAMTb 3HAYEHMsI CTENEHEM € LEJIBIMM II0Ka3aTelsiMUu U
BBIYHCIICHUM. KOpHEH; BBIYMCJISTh 3HAYCHUS] YUCIIOBBIX BBIPAXKECHUN.
Hony4yurs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
yuCes B IPAKTUYECKOM ESITEIbHOCTU YEJIOBEKa.
AHaIM3UpPOBaTh M [JeJaTh BBIBOAbI (10CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOIMKEHHs AEHCTBUTEIHHOTO YHCIa
IIPU PELLICHUH 3a/1a4.
OKpyrifitb JEHCTBUTEIBHBIE UYWCIA, BHINOJIHATH NPUKUAKY
pe3yyibTaTa BBIYMCICHHUH, OHEHKY 3HAYCHUH  YUCIOBBIX
BBIPAKECHUI.
3HaAKOMUTBHCS C UCTOPHUEH Pa3BUTHS MATEMATHKH.
YpaBHeHust JluneiiHoe ypaBHeHue. PemeHue ypaBHeHUM, cBoasmuxcs K|OcBaumBaTh, 3alOMMHATHL M NPUMEHATH Trpaduyeckue
U HepaBeHCTBA. JIMHEHHBIM. MeTO/Jbl NIPU PEIICHUU YPABHEHU, HEPABEHCTB U UX CHCTEM
YpaBHeHust KBampatHoe ypaBHeHme. Pemienue ypaBHeHUH, cBOAAIIUXCS |(TpU HEOOXOIMMOCTH C OINOPONM HA alIrOpUTM y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHbIE YpaBHEHHUS. nencTBuil).
nepeMeHHOU *TIpumepsl pemieHUst ypaBHEHMH TpeTbell U ueTBEpPTOM | Pacmo3HaBaTh 1ejbie U ApOOHBIE YpaBHEHUS.
(14 v) CTeNeHe! pa3oKEeHUEM Ha MHOKUTEIH. ™ Pemare JiMHeliHbIe M KBAJPAaTHbIC YPAaBHEHHUs, YPaBHEHHS,

Pemienune 1poOHO-pallMOHATIBHBIX YPaBHEHHIH.

CBOJAINUECA K HHM, HpOCTCﬁIlIPIC ,Z[pO6H0-paI_[I/IOHaJ'ILHBIC




Penienne TeKCTOBBIX 3aaa4 anre6pa1/1qec1<1/IM METOJOM.

ypaBHEHUS.
IIpensarath BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajady,
0o0Ccy»k1aTh HMX H PpemaThb TEKCTOBBIE 3aJladyd  Pa3HBIMU
croco0amH.

3HAKOMUTBCS C HCTOPHUEN Pa3BUTHS MaTEMaTUKHU

YpaBHenust JIuHeitHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M NMPUMEHATH MPUEMBI PELICHHUS CHCTEMBI JBYX
1 HepaBeHCTBA. Cucrema IByX JUHEHHBIX YpaBHEHHH C ABYMs MEpEMEHHBIMU |JIMHEHHBIX YPaBHEHHUH € ABYMs NEPEMEHHBIMH U CUCTEMBI JIBYX
Cucrembl n e€ peumieHue. PelieHue cucteM ABYX ypaBHEHMMH, OJHO H3|ypaBHEHUH, B KOTOPHIX OJHO YPAaBHEHUE HE SIBIIAETCS JIMHEUHBIM
YpPaBHeHUI KOTOPBIX JINHEWHOE, a APyroe — BTOPOU CTEIICHH. (Mo BU3yasnbHOH o1ope).
(14 9) I'paduueckas uHTEpIpeTalyst CUCTEMbl ypaBHEHMH ¢ IByMs | Mcenmoab3oBaTh (QyHKLIMOHAIbHO-Ipa)uyecKue NpeicTaBIeHUs
IIEPEMEHHBIMHU. JUISl pellleHHs1 M MccileI0OBAHUs] YPABHEHUN U CUCTEM.
Pemienune TekcToBBIX 3aa4 areOpanyeckum CrocoOoM. AHATU3MPOBATh TEKCTHI 33/1a4, peliaTh UX aaredpandyeckum
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HOPMYITHUPOBKHU YCIOBHS
3a7jauu K aJireOpandeckoi MoJIesu MMyTEM COCTaBIIEHUS CUCTEMBI
YPaBHEHUI; pellaThb COCTaBICHHYIO CHCTEMY YpaBHEHUI;
HHTEPNPeTHPOBATH PE3YJIBTAT.
3HAKOMHUTBCS C HCTOPHUEN PAa3BUTHS MaTEMaTUKHU
YpaBHeHust HucnoBble HEPABEHCTBA U MX CBOMCTBA. Yurarh, 3anMcbiBaTh, MOHUMATh, HHTEPNPETHUPOBATH
1 HepaBeHCTBA. JIuHeiiHble HEpABEHCTBA C OJHON NEPEMEHHOM U UX pEelIeHHe. |HEepaBeHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrtBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEpeMEHHOH U X | BBIMOJHATH MpeoOpa3oBaHMs HEPABEHCTB, MCMOJB30BATH IS
(16 9) peneHue. npeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBEHCTBA U UX PEILLIECHUE.
I'paduueckass  uHTepmpeTanusi HEPABEHCTB M CHCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

Pacno3naBath JTUMHEHHBIE U KBaJAPATHBIE HEPABEHCTBA.

Pematrh, JIMHEHHBIE HEPABEHCTBA, CHUCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIMX KBaJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJyYCHHBIEC PEIICHUS.
HN300paxaTh pelicHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW NPSMOM, 3alUCBIBATH PEIIEHHE C IOMOIIBIO
CHMBOJIOB.

Pemath KBaJpaTHBIE HEPABEHCTBA, HCIIONB3Ysl TrpaduyecKue
MIPEJCTaBICHUS.

OcBanBaTb W TNPUMEHATH HEPABEHCTBA IIPU PEIICHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DOyHKIUHA
(16 v)

KBagparuunas ¢ynkmus, e€ rpadpuk u cpoiictBa. [lapabona,
KOOp/IMHATBI BEPIIMHBI 1apadoJIbl, OCh CHMMETPUH MAapadOJIbl.
CreneHHble (YHKLIUHU C HATypaJbHBIMHU IMOKa3aTelsiMH 2 H 3,
ux rpaduKu 1 CBOMCTBA.

I'paduxu pyskmmit: y = kx,y = kx + b, ,y = ax, y = ax’,

y = Vo =z

Pacno3naBaTh BUbl U3yYaeMbIX (DYHKIIHI; HITIOCTPHPOBATH

CXeMATH4eCKH, O0BSACHATH PAaCIOJIOKEHUE HAa KOOPAMHATHOU

IIOCKOCTH TpadukoB GpyHkuui Buma: Yy = kx, y = kx + b, , y

= axd, y = ax’,
k .

Y = v/X, Y = = B 3aBUCUMOCTU OT 3Ha4eHHH K0>()(ULUEHTOB;
X

OIKCHIBATH UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYIO (PYHKIUIO 110 GOpMyIIe.
IpuBoauTL mNpPUMEPbI KBAJPAaTHYHBIX 3aBUCUMOCTCH W3
peanbHOM JKU3HU, PU3HKHU, TEOMETPHUH.

BeisiBasiTh 1 000011aTh OCOOCHHOCTH Ipaduka KBaApaTUUHOMN
dyukimm Yy = ax’ + bx + ¢ (IpH  HEOOXOZMMOCTH ¢
HaIPAaBJISAIONIEH TOMOIIIBIO).

Crpours W  u300pazkaTh  cXeMaTH4eCKH  Ipaduku
KBAJPATHYHBIX (YHKLWIA, 3a1aHHBIX GopMysiamu Buaay = ax’,y
—ax*+q, y=ax+p?’ y=at+bx+c (upu
HEOOXOAMMOCTH C BU3yaJIbHOU OMIOPOH).

AHAIM3UPOBATL W TPHUMEHATH CBOWCTBA U3YYCHHBIX
GYHKOMHA 01T WX TOCTPOEHHs, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYPCOB.

YucjioBble
MOCJIEA0BATEIbHOC
T™H

(15 9)

[ToHATHE YNCIIOBOM MOCIIEN0BATEIBHOCTH.

3amaHue TOCIIe0BaTEIbHOCTH PEKYPPEHTHOH Gopmyoin u
¢bopMmyI0ii N-TO useHa.

Apudmernueckass u reomerpuueckas nporpeccuu. @opmyisi
N-ro ujeHa apu(METHUECKON U reoMEeTpUUECcKO Mporpeccuii,
CYMMBI IIEPBBIX N UJIEHOB.

*UN300paxkeHne 4JIeHOB apU(PMETHUYECKOH U IeOMEeTpHUYECKON
MIPOrpECCUil TOUKaMU Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEWHBIN ¥ YKCTIOHEHIIUAIBHBIA POCT.

Crno’xHbIe IPOLIEHTHI. ™

OcBauBaTh M MPUMEHATH WHICKCHBIE 0003HAUCHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIILHOCTH.

AHanu3upoBaTh GOpMyTy N-TO YiIEHA MOCIEeI0BaTEIbHOCTH
WIA  PEeKyppeHTHyI0 GopMyldly W  BBIYUCIAATH  WICHBI
MI0CJIEI0BATEIbHOCTEH, 3aJaHHBIX  ATHUMH bopmynamu.
YcranaBiauBarb 3aKOHOMEPHOCTh B MMOCTPOCHUU
MOCJIEZI0BATEIbHOCTH, €CJIM BBINMCAHBI MEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apupMETHUECKYI0 U TE€OMETPUYECKYIO
MIPOTPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/1aHUS.

Pemars 3amaun ¢ wucnoib3oBaHWeM (opMyn N-To dYiieHa
apuQMeTHYeCcKOil U TeOMETPUUYECKON MpOorpeccuii, CyMMBbI




NEePBBIX N YWICHOB C OMOPOi Ha CIIPABOYHYIO HH(POPMAIHIO.
*U300paxkaTh WICHBl I0CJIEOBAaTEIILHOCTH TOYKAMU Ha
KOOPJIMHATHOMU MJIOCKOCTH™.

PaccmaTpuBaTh mnpuMepbl MpPOIECCOB W SIBJEHMil U3
peambHOM  JKM3HM,  WUIIOCTPHPYIOIIME  HM3MECHEHHE B
apu(MeTHYECKON MPOrpeccuy, B reOMeTpUYECKOil mporpeccuu;
*1300pakaTh COOTBETCTBYIOLIME 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiiliue 3agayM, CBS3aHHBIE C YHCIOBBIMU
[OCJIEIOBATEBHOCTAMH, B TOM WYHCIE 3aJa4d M3 pPEaTbHOM
KHU3HM  C  HCHOJb30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(3IEKTPOHHBIX TAONUI], IPaUIECKOTO KAIBKYJIATOPA U T.IL.).
*PemiaTh 3a7a4M Ha CJIOXKHBIE IIPOLEHTHI, B TOM YHCJIE 3a/1a4U
U3 peajbHOMN MPaKTUKU (C UCIIOJIb30BAHUEM KaJIbKYJISITOpa).™
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS MAaTEMATUKU.

IoBTOpEHUE,
00001IEHME,
cHCTeMaTH3alusl
3HAHUHA

(18 u)

Yucia M BblUMCIeHHMs (3allChb, CpaBHEHHE, ICHCTBUS C
JEHCTBUTEIbHBIMU YHUCJIAMM, YHUCIOBas MpsMasi; MPOLIEHTHI,
OTHOIICHHMS, TIPOTIOPIIUH; OKPYTJICHUE, TPUOIMKEHNE, OIICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMeTHIeCKUM criocoOom).

AJiredpanyeckue BbIpaKeHUs (mpeobpazoBanue
anreOpandecKux BbIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@yukuun (IOCTPOCHHE, CBOWCTBA M3YyUEHHBIX (DYHKIIMIA;
rpaduueckoe pereHne ypaBHEHHIH U UX CUCTEM).

OnepupoBarb NOHATHAMM: MHOXECTBO, IIOJMHOXECTBO,
Olepaluy HaJ MHOXXECTBaAMM; HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONKMCAHMS PEAIBHBIX IIPOLIECCOB
U SBICHMH, MpU peHIeHUuH 3aJad M3 JAPYruX YydeOHbIX
IIPEMETOB.

AKTYyaIM3MpOBaTh TEPMHHOJIOTMI0O M OCHOBHbIE JeHCTBUS,
CBSAI3AHHBIC € YHCJAMH: HATypaJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHNCIA, ACIMMOCTb HATypaJbHBIX YHUCEIN, NPU3HAKU
JEIUMOCTH, LIEJI0€ YHUCIIO, MOAYJb 4YMCa, OOBIKHOBEHHAas U
JecsITU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BpinoiHATL eficTBUS, CPAaBHUBATH M YNOPAA0YHBATH
4yucia, NPEACTaBIATh YHCIA HAa KOOPAWHATHOM IIPSIMOI,
OKPYIJIATH  YHUCJIA; BBINOJHATH MNPUKUAKY M OLEHKY
pe3yJibTaTa BIYUCICHUI.

PemiaTh TeKkcTOBBIE 331a4H apUPMETUUECKIM CIIOCOOOM.
Pemate mnpakruyeckue 3ajauM, COAEP)KAIIUE IPOLEHTHI,
JI0JIM, YaCTH, BBIPAKAIOUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — pPacCTOSIHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — IPOU3BOAUTENBHOCTD TPYIa.
Pa30uparthb peanbHble KU3HEHHBIE CUTyalluu, GopMyIUpoOBaTh
WX Ha S3bIKE MATEMATUKH, HAXOAUTH pCIICHUE, MPUMEHSISI
MaTeMaTHYECKU anmnapar, MHTEPNPEeTHPOBATHL PE3yJIbTaT
OnepupoBaTh MOHATHUSIMM: CTEICHb C IEJIBIM IOKa3aTeleM,
apupMeTHIeCKUi KBaJIpaTHbBIN KOpEHb, MHOTOYJICH,
anreOpanyeckast IpoOb, TOXKIECTBO.

BbINOJIHATL OCHOBHBIE €liCTBHS: BBINOIHATH Pacd€Thl I10
dbopMmyiiaM, TpeoOpa3oOBEIBAThH IIEINbIe, JPOOHO-pPAIMOHATBHBIE
BBIPQXEHUSI U BBIPAXEHHS C KOPHAMH, PEai30BHIBATh
pa3joXeHue MHOTOYICHa HAa MHOXHUTEIH, B TOM YHCIE C
UCIONIb30BaHuEM (OpMyJI Pa3HOCTH KBAJApaTOB M KBajpara
CYMMBI M pa3HOCTH (C OMOpOH Ha CHpPaBOYHYIO MH(OpMAIHIO);
HaXOAWUTh JOMYCTHUMbIE 3HAYCHHSI IMEPEMEHHBIX Ui JIPOOHO-
paLMOHAJIBHBIX BBIPAKEHUN, KOPHEH.

MoaenupoBath ¢ NOMOIIbIO (POPMYJT pealibHble MPOLECChl U
SIBIICHUSL.

OnepupoBath NOHATHAMM: QYHKIMS, rpaduKk QYHKIMH, HYIU
GYHKIIUU, TPOMEKYTKH  3HAKONOCTOSHCTBA, IPOMEKYTKHU
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEe U HAUMEHbIIIee 3HAYCHUS
GyHKIUH.

AHaIU3UPOBATh, CPaBHUBATh, OOCY:XKIaTb  CBOWCTBA
GYHKIUH, CTPOMTH UX rpaduxu.

OnepupoBaTh MNOHATUSIMU: TpsAMas MPONOPIHOHATBHOCTS,
oOpaTHasi  TPOMOPIMOHATBHOCTh,  JIMHEWHas  (QyHKIHA,
KBaApaTuyHas QyHKIus, napadona, runepooa.

HUcnonb3oBars rpagukm UL ONPEACIEHUS  CBOWCTB,
MPOIIECCOB M 3aBUCUMOCTEH, AJI peIIeHus 3aaad U3 APYyTux
y4eOHBIX TPEAMETOB M pPEaJTbHON >KU3HU; MOIEITHPOBATH C
MOMOIIBIO TpadUKOB peanbHbIe MPOLECCH] U SBICHHUS.
BoipaxaTth popMysiaMmu 3aBUCUMOCTH MEXKY BEJIMUHMHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHS» (I10 'OAAM OBYYEHUSA)




7 kaacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coiep:KaHue

OcHOBHbIE BU/IbI 1eITEJIbHOCTH 00y4AOINXCS

4acoB)
IIpocTreiimmue [Ipocreiinme reoMmeTpuueckre 0ObEKTHI: TOUKU, IPSIMbIE, JTy4H | POPMYJIMPOBATHL OCHOBHBIC MIOHSATHUS U ONIPEICTICHHS.
reoMeTpu4ecKue Y yTJIbI, MHOTOYTOJIbHUK, JIOMaHasI. Pacno3HaBath  U3y4YCHHBIE  TeOMETpPHYECKHE  (UTYPHI,
durypsi CMexHbIe U BEpTUKAJIBHBIE YTJIbI. ompeeJiATh MX B3aUMHOE pACIOJIOKEHUE, BBINOJIHITH
4 HX CBOMCTBA. PaGota ¢ mpocTeimmmMu 4epTekamu. 4epTEX M0 YCIOBHUIO 33/aud (C MCTOJIB30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne NMHEWHBIX M YIJIOBBIX BEJIMYMH, BBIUYKCIICHHE |OMOPHI: HABOJSIIME BOMPOCHl W/MIU aNrOpUTMa Y4YeOHBIX
reOMeTpHMYeCKUX |OTPE3KOB U yIJIOB. NencTBUil).
BEeJIMYNH I[lepumerp wu  mmomans  ¢uryp, cocraBieHHbIX U3 |[IpoBOAMTH MPOCTEHIINE MOCTPOCHHS C TIOMOIIBIO ITUPKYIIS U
(14 4) MPSAMOYTOJIBHUKOB. JIMHEUKH.
HU3mepATHL JMHEWHbIE U YIJIOBBIE BEJIMYMHBI T€OMETPUUYECKUX
U IIPAKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TIa3» pa3Mepbl pEATbHBIX OOBEKTOB,
NMPOBOAUTH I'PyOYyIO OLIEHKY UX Pa3MEpOB.
Pemath 3a7aun Ha BBIYMCICHHME JJIMH OTPE3KOB U BEIUYHH
VTJIOB.
Pemartp 3a/1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IIpoBoanTh Ki1acCU(UKAIMIO YTIIOB, BBIYUCIATH JIMHEHHBIC U
YIJIOBBIE BEJIIMYUHBI, MPOBOAUTH HECJOMKHBbIE HEOOXOAUMbIE
JIOKa3aTelIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHS reOMeTPHU.
TpeyrojbHuKu [lonssiThe O paBHBIX TpPEyrojbHUKax U  IepBUYHbIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|uepTekax (C ykazaHHEM MPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.

[Ipu3Hakn  paBeHCTBA  MNPSAMOYTOJBHBIX  TPEYTOJIBHHUKOB.
CBOICTBO MeIMaHBbI IPSIMOYTOJIBHOI'O TPEYTOJIbHHKA.
PaBHOOepeHHBIE W~ PAaBHOCTOPOHHUE  TPEYTOJbHUKHU.

BHU3YaJIbHOU OIIOPOM.

BeiBOANTH CIIEICTBHUS (paBeHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIHPOBATH OTIPEICTICHUS OCTPOYTOJIBHOTO,




[Ipu3Haku 1 CBONCTBAa PaBHOOEIAPEHHOTO TPEYTOJIbHHKA.
[IpoTuB OoMbBIIEH CTOPOHBI TPEYTONBHUKA JICKHUT OOJBITUN
yroJ.

[Ipocreiiirie HepaBeHCTBA B T'€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JTOMaHON™.
IIpsAMOYTONBHBII TPEYroabHUK ¢ yriioM B 30°.
[lepBble OHATHS O 1O0KA3aTEIBCTBAX B FTEOMETPHH.

*HepaBeHCTBO

TYyHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEIUaHbl TPEYroJbHUKA; CEPEIMHHOrO MEPIEeHIUKYIspa
OTpe3Ka; NepuMeTpa TPEYroJibHUKAa MpU HEOOXOIUMOCTU C
ONOPO HA AITOPUTM IpaBUIIA.

@opMyJIMPOBATh CBOMCTBA M TMPU3HAKK DPABHOOEIPEHHOIO
TPEYTOJIbHUKA.

CTpouTh UepTexu, pemaThb 3aJa4M C IOMOIIBIO HaXO0XKICHUS
PaBHBIX TPEYTOJIbLHUKOB.

IpumeHnsaTs MIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3ajadyax (C HCIOJIb30BAHMEM CMBICIOBOM
OMOpPBI: HABOJSIIME BOMPOCHl W/MIU aNroOpuTMa Y4YeOHBIX
JEUCTBHIN).

Hcnoab3oBath HUPPOBBIE pPECYpChl S  HCCIETOBAHHSA
CBOMCTB M3y4aeMBbIX QUTYD.

3HAKOMHUTBCS ¢ HCTOPHEI Pa3BUTHS T€OMETPHH.

IHapanneabHble [TapamiensHble HpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJIMpOBaTh  NMOHATHE  IAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE M OJIHOCTOPOHHHUE YTJIbI (00pa30BaHHBIE IIPY | HAXOAUTH MPAKTUUYECKUE PUMEPBHI.
YIJIOB MepECEUEHUH NMapaJIEIbHbBIX MPSIMBIX CEKYIEH). H3yuarh cBOMCTBa yrioB, 0Opa30oBaHHBIX NPHU NEPECEUECHUU
TPeyroJbHUKa [Ipy3zHak  mapauIeIbHOCTH  HPSIMBIX ~ 4YE€PE3  PABEHCTBO |IapAJUIEIBHBIX MPAMBIX CEKyLIeH
(14 9) pacCTOSIHUI OT TOYEK OAHOM NMPSMOM 1O BTOPOM MPSIMOM. IIpoBoauTh n0Ka3zaTebcTBA. DOPMYJIMPOBATH TeEOpeMy
CyMMa yIJIoB TpeyTroJIbHUKAa U MHOTOYTOJIBHUKA. NapaJuUIeIbBHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YTJIOB,
BHeunue yribl TpeyrojibHUKa 00pa30BaHHBIX NPU [EPECEUYEHUU OTUX TMPSAMBIX TPEThen
MIPSIMOM.
BoryucjasaTs cyMMy YITIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHHKA.
Haxonuth uyucinoBble U OyKBEHHbIE 3HAa4eHHs YIJIOB B
reOMETPUUYECKHUX 3a/1a4ax C UCIIOIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS C HCTOPUEN PAa3BUTHS T€OMETPHUHU.
Oxkpy:KHOCTH OKpy’KHOCTb, XOpZbI U IUaMETPhI, X cBolicTBa. KacarenbHasd | @PopMyJMpoBaTh  ONpelejieHUsl:  OKPYXXHOCTH,  XOPJBI,
H KpYyI. K OKpYy>KHOCTH. OKpY>KHOCTb, BICaHHas B yroi. *IloHsTtue o|auamerpa M KacaTelbHONM K OKpykKHocTH. M3ydarh wux
I'eomerpnueckue |I'MT, npumeHenue B 3amaudax. buccexkrpuca u cepeavHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




NOCTPOEHUSI
(14 v)

MEePHEHIUKYISP KaK FTEOMETPUUECKHE MECTa TOUEK™.
OKpy’KHOCTb, OMHKCAaHHAs OKOJIO TpeyrojibHUKa. BrmcanHas B
TPEYTOJIbHUK OKPYKHOCTb.

[Ipocreiiine 3a1a4n Ha MOCTPOEHUE.

HccaenoBarb, B TOM YUCIE UCMOJIb3YSl HU(PPOBBIE PeCypChl:
OKpPYHOCTb, BIIUCAHHYIO B Yroji; LEHTP OKPYXHOCTH,
BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KACATEIIbHBIX
*Ucnoab3zoBatb MeToa ['MT nnsa nokasarenbcTBa TEOpEM O
NepeceyeH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX
MEPICHINKYISIPOB K CTOPOHAM TPEYTrOJbHUKA C MOMOIIbIO
I'MT.*

OBjgageBaTh MNOHATHSMH  BIHCAaHHOM M ONMCAHHOM
OKPY)KHOCTEH  TpEyrojbHUKA, HAXOAUTh I[EHTPHl 3TUX
OKPYHOCTEH ¢ OIOPOM Ha aJITOPUTM IpaBuIa.

Pemiath OCHOBHBIC 3aJa4M HA NMOCTPOEHHE: YIJa, PaBHOTO
JJAaHHOMY; CEPEeIMHHOTO TMEPIEeHAMKYIsIpa JAaHHOTO OTPE3Ka;
OpsIMOM,  NPOXOJAIIEH  4Yepe3  JaHHyI  TOYKy U
NEePHEHANKYJSIPHOW JaHHOW MPSAMOW; OMCCEKTPUCH JTaHHOTO
yriia; TPEyrojlbHUKOB 10 pPa3IU4YHBIM d3JIEMEHTaM IpHU
HEOOXOAMMOCTH C HAIIPABJISAIONICH TOMOIIIBIO.

3HAKOMHUTBCS C HCTOPHUEN Pa3BUTHS T€OMETPUMU.

IMoBTOpEHUE,
0000mIeHnE
3HAHUHA

(4 9)

[ToBTOpeHne u 00600IIeHHE OCHOBHBIX MOHATUH M METOJOB
Kypca 7 Kknacca.

Pemathb 3ala4Yd Ha IOBTOPCHUC, HIUIIOCTPUPYIOIIHUC CBA3H
MCKAY pa3jJInYHbIMU 4aCTIAMU Kypca.

8 kiacc (He meHee 68 u)

Ha3Banmue
pasaeina (TemMbl)
Kypca (4uciao

OcHoBHOe cogepkaHue

OcHOBHBIE BU/IbI 1eATeIbHOCTH 00y4al0 M XCH

4acoB)
Yeroipéxyroabnuk |[lapamienorpamM, ero npusHaku u cBoiicTBa. HactHbie ciydan | M300paxkaTh M HAXOAMTH HA YEPTEKAX YETHIPEXYTOJIbHUKHU
" napaaienorpaMmoB  (MpSMOYTOJIBHUK, pOMO, KBaapaT), WX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) npu3Haku W cBoiictBa.  Tpameuus.  PaBHoOokass  u|®DopmyaupoBaTh onpeeeHus: napajuiesorpaMmma,




[IPAMOYTOJIbHAs TPaIlCLUu.
*VY nBoeHue meauansl. L{eHTpanpHas cumMmMeTpus™

NpsSIMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyu, paBHOOOKON
Tparneuuu, NpsiMOyroJIbHOMN Tparneuuy.

Hcnoab3oBaTh NpM  pelieHHMH MNPOCTeHUX  3aaav
MPU3HAKK U CBOMCTBA: Mapajuiesiorpamma, NpsMOYToJbHUKA,
poM0Oa, KBajgpara, Tpamelud, pPaBHOOOKOW  TpareuH,
MPSIMOYTOJILHON Tparenuu.

IIpumeHsiT MeTOJ YyIBOEHUS MeJUaHbl TPEYrOJbHUKA C
OIIOPOH Ha aJTOPUTM IpaBUIIA.

Hcnoan3oBaTh 1MQPPOBBIE peCcypchl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS T€OMETPHU.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBLH
BIX OTpe3Kax,
NMo100HbIE
TPeyroJbHUKHU
(154)

*Teopema Paieca ¥ TeopeMa 0 IPONOPLUOHATIBHBIX OTPE3KaX.™
Cpennsist TuHUSA TpeyroyibHUKa. Tpanenus, €€ cpeaHssl JUHUS.
*IIponopuyOHaNbHbIE  OTPE3KH, IOCTPOCHHE  YETBEPTOIO
IIPONIOPLHOHAIEHOTO OTPE3KA.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lomoOuble  TpeyrompbHMKH. Tpu  TpuU3HaAKa
TpeyroJbHUKOB™. [IpakTHUecKoe MpUMeHEeHHE.

nonoous

IIpoBoaANTH MOCTPOEHHUS C TOMOIIBIO LIUPKYJIS U JTUHEUKH C
ucnonp3oBaHue  TeopemMbl  dameca U TEopemMbBl O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOUTH  YETBEPTHIN
IIPOIOPLUOHAJIBHBIM OTPE30K C ONOPOH Ha 3PUTEIBHYIO
HaTJISTHOCTb.

HaxoauTh 107100HBIE TPEYTOJIBHUKH HA TOTOBBIX YEPTEkKaX C
YKa3aHHEM COOTBETCTBYIOIIUX NPU3HAKOB TMON00US TpHU
HEO0OXOIMMOCTH C BU3YAIBHOHN OIOPOH.

Pematp 3agaum Ha NOJOOHBIE TPEYTOJbHUKH C HOMOIIBIO
CaMOCTOSITENILHOTO IIOCTPOEHMSI YepTeXEe U HaAXOXKICHUS
MOMOOHBIX  TPEYTrONbHUKOB  MPU  HEOOXOAMMOCTH  C
HaIIpaBJISOIIEH TOMOILIBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
0/100MsI HECIIOKHBIX T'€OMETPUUYECKUX 3aJad C ONOpoil Ha
ANTOPHUTM YUEOHBIX TCHCTBUH.

IIpumeHsiTh  TOJIydeHHbIE  3HAHMSI  [pPU  PEIICHUU
TreOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOJUMOCTH
C HaIPABJISIIOLIEN TTOMOIIBIO.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHS TEOMETPHH.

IMnomane.
Haxoxnenue

[TonsTre 06 00IIEH TEOPUH TUIOIIA/IH.
@opmynel AN TUIOMIAAU TPEYTOJbHUKA, MMapalienorpaMmma.

OsaaneBaTh NEePBUYHBIMHM TPEACTABJIEHUAMH 00 0OIEei
Teopun Iom@aau (Mepel), ¢opMyJHPOBATH CBOWCTBA




IJIoaae
TPeyroJibHUKOB

U MHOI'OYT'0JIBHBIX
¢uryp. ILnomanu
noa00HbIX Guryp
(14 v)

*OTHoUIeHNE TUIONIAIeH TPEYTOJIBHUKOB C OOIIUM OCHOBAaHUEM
WA 00IEel BBICOTOIA.

Brruncnenue miomazneil cioxkHeIX GUTyp yepe3 pazOueHue Ha
4acTH U AOCTpoeHue.™

[Tnomanu uryp Ha Kneryaroit Oymare.

[Tnomanu nonoOHBIX Guryp. Berauciaenue miomanei. 3amauu ¢
IIPaKTUYECKUM coOjepkKaHueM. *PelieHne 3agady ¢ NOMOIIbIO
MeTO/1a BCIIOMOTaTeNIbHOM II0Mmaan. ™

IJIomanu, BeIACHATh UX HElFJISIIIHBIfI CMBICIJI.

[Mpumensts  ¢GopMynsl  IJIOMAMM  MapauieIorpamMma,
TPEYyroJbHUKA, TpaleluH C OMNOpPOH Ha CIPaBOYHYIO
nHpopManuo.

I[pumensTh bopmybl UTOMIAN BBIITYKJIOTO

YeThIPEXYTOJMbHUKA YePe3 ITUArOHAIU M YO MEXIy HUMH C
OIOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.

Haxomuth 1wiomaau ¢uryp, n300pakEHHBIX Ha KJIETYATOMN
OyMmare, HCIOJIb30BaTh Pa30MCHIE HA YaCTU U IOCTPOCHHE.
Pa3oupaTh npuMepbI HCIOIB30BaHUS BCIIOMOTATEIbHON
mIomaaun sl peeHrud recOMCTPUYCCKUX 3a/1ad.

HaxomuTh miomanu mONOOHBIX (UTYp € ONOpoi Ha
CIPAaBOYHYIO UH()OPMAIIHIO.

BbIyucasiTh TUIOMAIN Pa3IMIHBIX MHOTOYTOJBHBIX QUTYD.
Pemiath 3a1a4uu Ha IJIOIIAAb C IPAKTHYECKUM COZICPKAaHHEM
[0CJIE COBMECTHOT'O aHAJTU3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPHUH
(10 v)

Teopema Iludaropa, e€ mgoka3aTenbCTBO H MPHUMCHCHUE.
O6parnas Teopema ITudaropa.

OmnpeneneHnue TPUTOHOMETPUUECKUX (YHKIMA OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHONICHHS B  MPSIMOYTOJHHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
COOTHOIICHUSI ~ MEXKAY CTOPOHAMH B  MPSIMOYTOJBHBIX
TpeyroyibHuKax ¢ yriamu B 45° u 45°%; 30° u 60°.

dopmynupoBath Teopemy lludaropa, mcmoab3oBaTh € B
MPAKTUYECKUX BBIUMCICHHSIX.

Bnanetp  NOHATHSMH  TPUTOHOMETPUYECKUX  (PYHKLIUH
OCTpPOTO yrIjia, MPOBePATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPHYECKME  COOTHOLICHUS B
NpSMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOH Ha CIIPAaBOYHYIO
MHPOPMAIIHIO.

HcciaenoBath  COOTHOUIEHHS ~ MEXIY  CTOPOHAMHU B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIONIEH TOMOIIIBIO.

Hcnoab3oBarh  (GopMyisl  MpPUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKIECTBO AJISI HAXOMKAECHUS
COOTHOILICHUH MEXAYy TPUTOHOMETPHYECKUMU (QYHKIUIMHU
pa3MYHBIX OCTPHIX YIJIOB C OMNOPOM Ha CIPABOYHYIO
UHPOPMAIIHIO.

IIpuMeHATH MOJyYeHHbIC 3HAHWA U YMEHUS NPHU pEIICHUU
MPaKTUYECKUX 3a/1ad (MpH HEOOXOAMMOCTH C OINOpOM Ha

OCHOBHOC




QJITOPUTM MPABUIIA).
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA TEOMETPHH.

Yrasl B Brnucannble ¥ LIEHTpAJIBHBIE YT, YIOJ MEXAY KacaTeJbHOW U |MOpMYy/JMPOBATH OCHOBHBIE OIIPEACIICHUS, CBA3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriaamu B Kpyre (BIIMCAHHBIN yToJl, IICHTPAIbHBIN YTOM).
Bnucannsbie VYTIibl MEXIY XOp/IaMHU U CEKYIIUMHU. HaxoauTh BHMCAaHHBIE YIJIbI, ONUpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BrucanHble U OnMMCaHHBIE YETHIPEXYTONBHUKH, UX MPU3HAKH U | BBIYMCIASATH YTIIbI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yTiaX,
4YeThIPeXyroJbHUK |cBoWcTBa. IlpuMeHeHne 3THX CBOMCTB MpU  PELICHUM |TEOPEMBbl O BIIMCAHHOM YETBIPEXYTOIbHUKE, TEOPEMBI O
u. FEOMETPUUYECKUX 3a7ad. LEHTPAJIbHOM yIJe MpU HEOoOXOAMMOCTH C BHU3YaJbHOMH
KacareabHble BzaumHoe pacnonokeHue IBYX ~OKpykHocTeil. Kacanue|omopoiu.
K OKPY’KHOCTH. OKpPYKHOCTEH. HccnenoBartb, B TOM 4HCIE C IOMOLIBIO HHPPOBBIX
Kacanue pecypcoB, BIIMCAaHHBIE M ONMCAHHBIE YETHIPEXYTOJBHUKH,
OKpY:KHOCTe BBIBOJAUTH UX CBOWMCTBa M MPHU3HAKU IOCJIE COBMECTHOTO
(13 4) aHaJu3a.
Hcnonb3oBaTh 3TU CBOWCTBA U MPU3HAKH IPU PEIICHUU
3ajad.
IloBTOpEHue, IloBTOpEHNE OCHOBHBIX IMOHATHI M METONOB KypcoB 7 u &|Pemars 3aqaumM Ha IOBTOPEHHE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menune KJIacCOB, 000011IeHNE 3HAHUH. MEX/1y pa3InYHbIMU YaCTAMHU Kypca.
3HAHUI
(44)

9 kJacc (He MmeHee 68 4)

HazBanue
pasaena (TemMbl)
Kypca (4uciio

OcHoBHOE CoacpKaHue

OcHoBHbIE BHABI JeSITEJIbHOCTH 06yqaloumxca

4acoB)
Tpuronomerpusi. | OnpeseneHne TPUrOHOMETpUUECKUX (PyHKIMA yriaos or 0° 10 |@opMyJHpPOBAThH  ONpPeNeJeHHs]  TPUTOHOMETPHYECKHUX
Teopembl 180°. KocuHyc W CHHYC OpPSAMOTO M TYMOro yria. Teopema|(yHKIHMH TYNBIX M TPSIMBIX YIJOB C BH3YyaJdbHOW OIOPOM.
KOCHHYCOB M kocuHycoB. (O000meéHHass) TeopemMa CHHYCOB (Cc pamuycoM | DopMyIupoBaTh TEOPEMY KOCHHYCOB M T€OpPEMY CHHYCOB (C
CHHYCOB. OMHMCAaHHON OKpYXHOCTH). HaxoxaeHue [IMH CTOPOH U |paJnyCOM OMHCAHHON OKPY>KHOCTH).




Pemienne BEJIMYHH YTJIOB TPEYrOJIbHUKOB. Pemiath TPEYroJgbHUKH C ONOPOH Ha aITrOPUTM Y4YeOHBIX
TPeyroJibHUKOB ®opmysa mIOmAgy TPEYTOJbHUKA Yepe3 IBE CTOPOHBI M YIoJl | IeHCTBUM.
(16 u) Mexay HuMu. PopMyra IIOMAaU YEThIPEXYTOJIBHUKA Yepes ero |Pemars  mpakTuyeckue — 3aga4M, CBOAAIMecH K
JMaroHaJId ¥ yroj MKy HUMHU. HAXO0K/ICHUIO PAa3JIHYHBIX 3JIEMEHTOB TPeyroJbHHKA.
[IpakTueckoe NpUMEHEHNE JOKAa3aHHbIX TEOPEM.
IIpeodpazoBanue |*[lonsTHE 0 MpeoOpazoBaHUU MOAOOUS. OcBauBaThb MOHATHE npeoOpa3oBaHus noxoous.
noxoous. CoO0TBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX UTYD. HccnenoBarh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpHU
MeTtpuyeckue Teopema 0 mnpou3BenEHUM OTPE3KOB XOpJ, TeopeMa o |npeoOpa3oBanuu noaodus. Haxoauts npuMepsl moaodus B
COOTHOILIICHHS B MIPOM3BEICHUN OTPE3KOB CEKYUIMX, TEOpeMa O KBaJpare |OKpY Karoleil 1eiCTBUTEIbHOCTH.
OKPY:KHOCTH kacaTenpHOU. [IpyMeHeHHMe B pELIEHHHM TI'eOMEeTPUYECKUX |*BBIBOAUTH METPUUYECKUE COOTHOLICHUS MEXIy OTpe3KaMu
(10 v) 3amaq.* XOpJ, CEeKyIMX M KacaTelIbHbIX C MCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U NOJOOHBIX TPEYTOJbHUKOB.
Pemiath reomeTpuyeckue 3ajaud M 3aJadyd U3 pealbHOU
KHM3HU C MCII0JIb30BaHUEM IOJOOHBIX TPEYTOJIHUKOB. ™
BexkTopsl Omnpenenenne BEKTOPOB, CJIOXKEHHE M Pa3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KAaK HAIpPABIEHHBIE OTPE3KH,
(12 v) YMHOKEHUE BEKTOPA Ha YUCIIO. HUCCJICA0BATH reOMETPUYECKUN (mepemerienue) 51

@uU3HYECKUI U T€OMETPUYECKUI CMBICII BEKTOPOB.

PasnoxxeHne BekTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanisipHOE TNPOM3BEICHHE BEKTOPOB, €r0 IMPUMEHEHHE UL
HAaxO0KJICHUS JIIUH U YIJIOB.

Pewrenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEHIeHUs 3alad KWHEMATHKU H
MEXaHUKH.

¢dbuzuveckuid  (Cuiia) CMBICIIBI
BOIIPOCHBIH TIJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUs: CYMMbl M Pa3sHOCTH BEKTOPOB,
YMHOKECHHUS BEKTOpa Ha YUCIIO, HCCIEN0BATH
reOMEeTPUUYECKUN U PU3NYECKUI CMBICIBI ATUX ONEpaIfii.
Pemiate reoMerpudeckue 3aJadyd € MCIOJb30BaHUEM
BEKTOPOB.

PackiaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBarh  CKalspHOE  IPOU3BEIACHUE  BEKTOPOB,

BbIBOAUTBH €T'0 OCHOBHBIC CBOICTBA.

Boruncasars CyMMY, pPa3HOCTb U CKAJAPHOC IMPOU3BCIACHUC
BCKTOPOB B KOOpAHWHATAax.

le/lMeHHTb CKaJIApHOC TMPOU3BCACHUC JId HAXOXKIACHUA
AJIMH 1 YTIJI0B.




JdexkapToBbl

I[eKapTOBLI KOOpAWHATBI TOYCK HA INIOCKOCTH.

OcBauBaTh NMOHATHE NPSIMOYTOJBHOW CHCTEMBI KOOPAMHAT,

KOOPJAUHATHI Ha | *YpaBHeHUE NPSAMON.* VYTioBoi KO3(DPHUIMEHT, TAaHT€HC YIJIa |JEeKapTOBBIX KOOPAUHAT TOUYKH.
IUIOCKOCTH HAaKJIOHA, TapaJlIebHbIC U EPIEHIUKYISIPHBIC MIPSIMBIE. HccaenoBarh ypaBHEHHE MPSIMON M OKPY>KHOCTU C ONOPOH
9 ) VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue KOOpAMHAT TOYEK |Ha BOIPOCHBIN IUIAH.
MEPECEUCHUS OKPYKHOCTHU U MPSMOM. Haxoaute neHTp 1 paanyc OKpyKHOCTH IO €€ YPAaBHEHUIO.
MeTo1 KOOpAMHAT MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4. Pemath 3agayd  Ha HAXO0XJACHHE TOYEK IepeceueHust
Hcnonbs3oBanue MeToja KOOPAMHAT B MIPAKTUUECKUX 3a/1auax MPSIMBIX U OKPY>KHOCTEH C TOMOIIIbIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(QUIMEHTa MPSIMON
IIpU pEUIeHUM 3aJad, A ONPEICJICHUS pacCHOJIOKEHUS
MPSMOM.
IIpuMeHsITH KOOPAMHATHI IIPU PELIEHUU FE€OMETPUUECKUX U
MPAKTUYECKUX 3a/ay, s IOCTPOEHHUS MaTeMaTHYEeCKHX
MOJIeJIeH peabHBIX 3a/1a4 («METO KOOPAUHATY).
IMonb30BaTbCest  [UIsI  INOCTPOEHHS U HCCIEIOBAaHUU
U(PPOBBIMU PECYPCAMH.
3HAKOMUTBCS ¢ HICTOPHEN Pa3BUTHS T€OMETPUU
I[IpaBuiabHbIE [IpaBuiibHBIE MHOTIOYTOJIBHUKH, BBIYMCIECHHE WX 3JIEMEHTOB. | DopMy/JIHPOBATH onpeiesieHue MPaBUIIbHBIX
MHOTOYIOJIbHUKU. |YHWCIIO 7 W JaiuHAa OKPYXKHOCTU. JITMHA HyTHM OKPY’>KHOCTH. | MHOTOYT'OJIBHUKOB, HAXOAUTDH UX 3JIEMEHTHI.
Juna Panuannas mepa yria. Ilosib30BaTHCSI OHIATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPY’KHOCTH U
IUIOIA/Ib KpYyra.

[Imomane Kpyra W €ro JJIEMEHTOB (CEKTOpa H CETMEHTA).
Brruncnenue mnomazaeit Gpuryp, BKIIOYAIOMINX JIEMEHTHI KpyTa.

C TOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJILHUKOB, ONPeENesiTh
YHCIIO T, JJIMHY IYTH U paJNaHHYI0 MEPY YIJia Mo o0pasiry.

Borunciienue IIpoBoauThL Mepexox OT paJuaHHON MEpHI yria K rpaayCHON
iomaae 1 Ha000pOT 10 BU3YaJILHOMU OTIOpe.
8 v) OmnpeneasaTs MI0MAAb KPyTa.
BoiBoauTs GopmyJibl (B IpayCHOM U paauaHHON Mepe) AT
JUIMH NIyT, TUIOIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN ILJIAH.
BoeruucaaTs 1wiomann  Guryp, BKIIOYAONIMX 3JIEMEHTHI
OKpPY’KHOCTH  (Kpyra) ¢ OINOpOM Ha  CIPaBOYHYIO
nH(pOpMaILIHIO.
Haxoauth miioniaau B 3afja4ax peaibHON KU3HHU.
ABukenust *TloHsiTHE O TBM)KEHUH TTIOCKOCTH. Pa3oupars  mpumepsl, WLTIOCTPUPYIOMIAE  TOHATHS




IVIOCKOCTH [TapannenbHblil epeHoC, MOBOPOT U cUMMETpUs. OCH 1 LIEHTPHI | IBUKEHUS, LIEHTPOB U OCEW CUMMETPHH.
(6 4) CUMMETPHHU. @DopMyJIHPOBATh OINPEIEICHUs IapaJUICIIBHOIO IEPEHOCa,
[Ipocreiimune npuMEHEHN B PEILICHUH 3a7a4™. [IOBOpPOTAa U OCEBOM CHMMETPUU C BU3YAJIbHOW OIIOPOM.
HaxoauTh HENOABMXHBIE TOUKH 110 00pasIyy.
HaxoauTh IIEHTPHI M OCH CUMMETPUI POCTEHIINX (PUTYP TTO
oOpasiry.
*TIpuMeHATH TapaJljIe/IbHbIII NEPEHOC UM CUMMETPHUIO INpU
pELIeHUH TeOMETPUUYECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnoab30BaTh U1l TOCTPOCHUS U UCCIIEOBAHUIN II(PPOBBIE
pecypchL*
IoBTOpEHMUE, [ToBTOpEHNE OCHOBHBIX TIOHSATUH M METOJOB KypcoB 7—9|OmnepupoBaTh NOHATHAMH: (UTypa, TOUKA, MpsSMasi, yrodi,
o0o01eHue, KJIacCOB, 000OIIEHUE U CUCTEMATU3aLUsl 3HAHUH. MHOTOYTOJIbHUK, PaBHOOCIAPEHHBI ¥  PaBHOCTOPOHHUMN
cucremaTuzamus | [Ipocreiimme reomerpuueckue (GUIYpbl M UX CBOMCTBA. | TPEYTOJIBHUKH, TPSMOYTOJBHBIM TPEYTrOJIbHUK, MeIuaHa,
3HAHUH N3mepenune reoMeTpuuecKux BEIUYHH. OuCceKTpuca W BBICOTA TPEYrOJIbHUKA, Iapajljieiorpamm,
(7 9) TpeyroabHUKH. poMO, MPSMOYTOJIBHUK, KBaJpaT, Tpamelus; OKPY>KHOCTb,

[TapanienbHble M NEPIICHINUKYJIIPHBIE NPSIMBIE.
OkpyXHOCTb U Kpyr. l'eomeTpuueckue MOCTPOCHHs. YTIbI B

OKpY’KHOCTH. BmnmcaHHble W ONHCaHHBIE  OKPY>KHOCTH
MHOI'OYT'OJIbHUKOB.

[Ipsimast 1 OKPYKHOCTB.

YUeThIpEXYyroIbHUKN. Bnucannsie u OIIMCAaHHBIC
YETBIPEXYTOJIBHUKH.

Teopema [Tudaropa u Hagana TpuroHoMmerpun. Pemenue oommx
TPEyTroJIbHUKOB.

[IpaBusbHBIE MHOTOYTOJIBHUKHU.

[TpeobpazoBanus TJTIOCKOCTH. JBrokeHus. [TonoOwue.
Cummerpust.

IImomane. Bemucnenwe 1wiomanei. Ihiomanu 1momoOHBIX

¢buryp.
JlexkapTOBbI KOOPANHATBI Ha TNIOCKOCTH.
BekTopsl Ha IIIIOCKOCTH.

KacaresibHasl; PaBEHCTBO U Moa00ue QUryp, TpeyrojibHUKOB;
[MapajuIeIbHOCTh U HNEPHEHIUKYIAPHOCTH IPSIMBIX, YIOJI
MEXAy NpSIMBbIMH, CHUMMETpPUS OTHOCUTEIBHO TOYKU U
NpsSIMOM; JITMHA, PACCTOSIHME, BEIWYMHA YTIJa, IUI0IIA/lb,
epUMETp.

Hcnoan3oBars  ¢GopmyJibl: mepuMeTpa U IUIOMIAAN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M TUIOIIATU KpyTa,
00bEMa TIPSMOYTOJILHOTO TTapajlIesIeuIe 1a.

OnepupoBaTh MNOHATHAMHU: TPSAMOYIOJIbHAas  CHCTEMa
KOOpJMHAT, BEKTOp; MCHOJb30BAaTh OSTH MOHATHS JJIs
MpEJICTAaBICHHs] JaHHBIX U PELICHUs 3a/ay, B TOM YHCIE W3
JPYTUX YYEOHBIX IIPEIMETOB.

Pematp 3agauMm Ha TIOBTOPEHHE OCHOBHBIX IIOHSATHH,
WJUTFOCTPALIMIO CBSI3€M MEXIY pa3IMYHBIMM 4YacTAMM Kypca.
BriOupaTs MeTOA 115 pEICHUS 3aJa4H.

Pemats 3a1a4u 13 OBCEAHEBHON KU3HU.




TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOT'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
(IO TOJAM OBYYEHMUA)

7 kaacc (He meHee 34 1)

HazBanue
pasaesa (TemMbl)
(4HCI10 YacoB)

OcHoBHOE CoAECpKaHuC

XapaKTepl/lCTI/lKa JACATECJIBHOCTH 06yqalo1uuxca

IIpencraBiienne [IpenacraBnenue pganHbix B Tabnunax. [Ipaktuueckue | OcBamBaTh Ha 0a30BOM YPOBHe CIoCco0bI
JaHHBIX BBIUMCIICHUSI 1O TaOMWYHBIM JaHHBIM. VI3BIedueHWe U | MpeACTaBICHHUS CTATUCTHMYECKUX JaHHBIX U YHCIIOBBIX
(79) UHTEpHpeTanus TaOIWYHbIX NaHHBIX. [IpakTHueckas paboTa | MaccCMBOB € TIOMOMIbIO TabiaMIl ¥ JAMarpamMm ¢
«Tabnuupny». UCIIOJIb30BAHUEM  AKTYaJbHbIX UM B&XHBIX JIAHHBIX
I'paduueckoe npeAcTaBiIeHUE [IAaHHBIX B BHIE KpPYTOBBIX, | (Iemorpaduueckue JTaHHbIE, IIPOU3BOJICTBO
CTOJOUKOBBIX  (CTONMOYATHIX)  auarpaMM.  YTeHHWe U | MPOMBIIIJICHHOW M CENbCKOXO3SHCTBEHHOW MPOAYKIIMH,
noctpoeHne  auarpamm.  Ilpumepsl  gemorpaduueckux | OOIIECTBEHHBIE U MPUPOIHbIC SBICHHS).
JIarpamm. HN3yuyathr MeToabl paboThl C  TaOMUYHBIMU U
[TpakTnueckas pabora «/luarpammsny. rpadM4ecCKUMHU TIPE/ICTABICHUSIMH JAHHBIX C IMOMOIIBIO
U(GPOBBIX PECYpcOB B XOJE MPaKTHYECKUX paboT (c
HAIPAaBJISAIONIEH TOMOIIIBIO).
OnucaresnbHasn Yucnossie Habopbl. CpenHee apudMeTndecKoe. OcBauBarh, Ha 0a30BOM YPOBHE NMOHSATHS: YUCIOBOU
CTATHCTHKA MenunaHna 4yicI0BOro Habopa. Y CTOHUMBOCTh MeIUaHBbI. HaOop, Mepa LEHTPaJIbHON TeHIEHIMU (Mepa LIEHTpa), B
84) [TpakTuueckas paborta «CpeaHue 3HauCHUs. TOM YHCJIE Cpe/iHee apu(pMeTuyecKoe, MeuaHa.

HauGonpiiee n HauMeHbIlIee 3HAYEHUS YHCIOBOTO Habopa.
Paszmax.

OnuceiBaTh CTaTHUCTUYECKHUE JIAaHHBIE C TIOMOIIBIO
cpenHero apu(METHIECKOTO M MeAWaHbl. PemaTh 3amaun
(c WCmoNb30BaHMEM 3PHUTEIbHON HATMSAHOCTH H/MIU
BepOaIbHOM OMOPHI)

N3yuats cBoiicTBa CpPeJHHX, B TOM YHCJE C MOMOIIBIO
M(POBBIX PECypcoB, B XO0Ji¢ MPAKTHUYECKUX pPaboT, (C
HaIPaBJIAIONIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM yYpOBHe MOHATHA: HauOOJIbILIECE




N HAMMCHBIICC 3HAUCHUA YU CIIOBOI'0 MaCCHBa, pa3Max.
PemaThb 3agauu Ha BLI60p crocoba onucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[Oﬁ JaHHBIX )51 OeJIsIMHu
HCCICI0OBAaHUs C Hanpaannomeﬁ IIOMOIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 9)

*CnydaiiHasi ©'3MEHYUBOCTh (TIpuMepbl). YacToTa 3HaUYCHHI B
MacCHBe JaHHbIX. [ pynmnuposka. ['uctorpaMmsl.
[TpakTuueckas pabota «CiydaiiHas U3BMEHYHUBOCTbY. *

*OcBanBaTh MOHATHS: YacTOTa 3HAYEHUN B MacCHUBE
JIAHHBIX, TPYIIUPOBKA JAHHBIX, TUCTOTpamMMa.

CTpouTh TUCTOTrPAMMBI 110 00pa3ILy

OcBauBaTh Tpa@uuecKue MPeaCTaBICHHUS PA3HBIX BUI0B
CIIy4ailHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON paObOTHL. ™

BBenenue B
Teopuio rpagos
4q)

*T'pa¢, Bepuuna, pedpo. IlpeacraBnenue 3agaun ¢ MOMOIIBIO
rpada. CreneHp (BaJE€HTHOCTh) BeplinHBL. UYucino pébep u
cymmapHas crenenb BepiinH. Llens u nuki. Ilyte B rpade.
[IpencraBinenue o cszHocTH Tpada. O6xon rpada (ditepor
nyTh). [IpencraBnenue o0 OpHeHTUPOBAHHBIX Tpadax.™

*OcBauBaTh NOHATHA: Tpad, BepiminHa Tpada, pedpo
rpada, CTeneHb (BAJICHTHOCTb BEPIITUHBI), IIEIb U ITUKIL.
OcBauBaTh NOHATHSA: IyThb B rpade, SHIEpPOB MYTh,
00xon rpada, OpUeHTUPOBAHHBIN rpad.

OO0cyx1aTh pelieHHe 3aJa4d Ha IIOUCK CYyMMBbI
creneHer BepmuH rpada, Ha MOMCK oOxoxa rpada, Ha
NOUCK IyTed B  OPUEHTHPOBAHHBIX TIpadax ¢
HaIpPaBJISIONICH TOMOIIBIO.

OcBauBaTh cHocoObI MPEACTABICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPUH, TEOPUU BEPOATHOCTEH, APYTHX
OpeMETOB ¢ ToMolbl0 rpadoB (KapThl, CXEMBI,
ANIEKTPUUECKUE IIeTH, (YHKIMOHAJIHHBIE COOTBETCTBHS)
Ha rpuMepax. *

BepositHOCTB M
4yacToTa
CJIy4ailHOT 0
coObITHS

4 9)

*CnydailHBId OIBIT W ClydailHOe coObiTHEe. BeposTHocTh u
gacToTa COOBITHA. PONb MallOBEPOSTHBIX W MPAKTHYCCKH
JIOCTOBEPHBIX COOBITUH B Mpupoie u B oOmiecTBe. MoHeTa u
UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuueckas pabora «HacTtoTa BIIAACHUS Opiiay.™

*OcBanBaTh MOHSITHS: CIYYailHBII OMBIT U CIIy4ailHOE
COOBITHE, MAJOBEPOATHOE W TMPAKTHUYECKH JTOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTH MAJIOBEPOSTHBIX COOBITHIA B
NpUpoZe W OOINECTBE HAa BAXKHBIX NpUMeEpax (aBapuw,
HECYACTHBIC cirydJau, 3aIuTa NIEPCOHATBHOM
uH(dopmaIuu, nepeaada JaHHBIX ).

M3y4arh poib KIACCUYECKHX BEPOSTHOCTHBIX MOJENei




(MOHeTa, urpajibHast KOCTh) B TEOPUH BEPOSITHOCTEH.
Habawaate W M3y4aTh 4YacTOTy COOBITUH B TPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C TIOMOIIBIO IU(PPOBBIX
peCypcoB, B X0/i€ PaKTUIECKOH paboThL.™*

0O000menue,
KOHTPOJIb
S

[IpencraBnenne  manHbix.  OmnucaTenbHass  CTaTHCTHKA.
BeposiTHOCTB CityyaliHOTO COOBITHSI.

IHoBTOPATH U3YYEHHOE U BBICTPAUBATbH CHUCTEMY
3HAHUI.
Pemats 3ajaum Ha ONpeACTaBICHUE W OMKACAHUE JTAHHBIX

C IIOMOIIBIO HN3YUYCHHBIX XapaKTCPUCTHK C
HaIPAaBIISIONIEH TOMOIIBIO.
Oo6cyxnarb npuMepbI CIIy4alHbIX COOBITHIA,

MaJIOBEPOSTHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4allHBIX COOBITHH, MX POJIM B HPUPOAEC M >KU3HU
YeJI0BEKa

8 ki1acc (He menee 34 4)

Ha3Banue
pasnaesa (TemMbl)
(4HCJ10 YacoB)

OcHoBHOE coaep:xaHue

XapakTepuCcTHKA 1eATeJILHOCTH 00y4al0MXCs

IloBTOpEHHE
Kypca 7 kiaacca
(49)

IIpencraBnenne  nmanHbIX.  OnucaTenbHass  CTATUCTHKA.
Cnyuaitnas n3MeHYMBOCTh. CpelHue YUCIOBOT0 HAbopa.
Cnyualinple  coObITHs.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Mopaenu TeOpuu BEPOATHOCTEH: MOHETa M
UTpaJibHast KOCTh.

I[oBTOPSAITH W3y4YEHHOE W BBICTPAMBATH CHUCTEMY
3HAHUM.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha
MpEACTABICHUE M ONHUCAHME JAaHHBIX C TOMOIIBIO
M3YUYEHHBIX XapaKTEPHUCTHK.

Pemiate 3agaum (0 BH3YyaJbHOHl  omope) Ha
MPE/ICTABJIICHUE TPYIIIAPOBAHHBIX JAHHBIX W OIHUCAHHE
CIy4allHOM U3MEHUYNBOCTH.

Pemars, 3amaum (Mo BU3YyaJbHOHM omope) Ha
onpeieNeHue YacCTOTHI CIIy4YalHBIX COOBITHH,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSTHBIX u MPaKTUYECKH JIOCTOBEPHBIX




CIIy4aifHBIX COOBITHH, WX POJM B TPUPOAEC H >KU3HHU
4eJI0BEKA.

OnucareabHast *Ortknonenus. Jucnepcus uucioBoro Habopa. CranzaprHoe | *OcBauBaTh MNOHATHSI: JUCIEPCUS U CTaHJApTHOE
CTAaTHCTHKA. OTKJIOHEHHUE YUCIIOBOTr0 Habopa. JlnarpaMmsbl pacceMBaHus. ™ OTKJIOHEHHUE, HCIOJIb30BaTh OSTH XapaKTEPUCTUKU IS
PaccenBanue OIMCaHMsI PACCEUBAHUS JaHHBIX.
AAHHBIX YyacTBOBaTh B 00CY:KI€HHH IMIOTE3bl 00 OTCYTCTBUU
(4 9) WIN HAJIMYKU CBSI3U 110 1MarpaMMaM paccerBaHHUs.
CTpouTh jauarpaMMbl pPacCeMBAHUS IO HUMEIOIIUMCS
JAHHBIM, B TOM YHCJI€ C IOMOIIbI KOMIbIOTEpa (IOCiE
COBMECTHOTI'O aHau3a).™
MHuoxecTBa MHoxecTBO, MoAMHOXKecTBO. Onepanun Haj MHOKecTBamMH: | OcBamBaTh MOHATHS: MHOXECTBO, JIEMEHT MHOXKECTBA,
4 4) 00BbeIMHEHHE, MepECEUCHUE,  JIOMOJHEHHE. CBolicTBa | IIOAMHOECTBO.
orepauui HaJl MHOECTBAMHU: HEPEMECTUTENIbHOE, | BBINOJHATH onepauuu HaJl MHOECTBAMHU:
COYETaTeNbHOE, PACTIPEACIUTENILHOE, BKIFOUEHHUS. o0BbeAMHEeHNE, TIepecedeHre, J0MOoJIHEHUE (110 00pasiLy).
I'paduueckoe npecTaBIeHUE MHOXKECTB. Hcnoan3oBath CBOWCTBA: NIEPEMECTUTEIIBHOE,
CoueTaTelIbHOE, paclpee/uTeNbHOe, BKIOYEHHUS (C
UCIIOJIb30BAaHUEM BHU3YaIbHOM OMOPBHI).
Hcnoab3oBath rpapuueckoe MpeacTaBICHUE MHOKECTB
IOpU ONHMCAHUU PEATbHBIX TMPOLECCOB M SBJICHUH, NpHU
pEIIeHUH 3371249 U3 JPYTUX YIeOHBIX MPEIMETOB M KYPCOB
(c UCTIOIb30BaHUEM BU3YAJIbHOM OTIOPHI).
BeposiTHOCTH DneMeHTapHbIe COOBITHSL. Cryyaiinble coObiTus. | OcBamBaTh Ha  0a30BOM  YPOBHe  NOHATHS!
cJIy4aitHoro bnaronpusitcTByromme 3JIEMEHTapHbIE COOBITHS. | DIIEMEHTApHOE COOBITHE, CIIydaifHOe COOBITHE Kak
co0bITHA BepositHocT  coObITHH. OmNBITBI ¢ PABHOBO3MOXXHBIMHM | COBOKYIHOCTb  OJaronpHATCTBYIOIIUX  3JIEMEHTapHbIX
(64) AJIeMEHTapHbIMU cOOBITUAMU. CiTy4ailHbIi BBIOOD. COOBITHI, PABHOBO3MOXKHBIE 3JIEMEHTapHbIE COOBITHSI.

HpaKTI/I‘leCKaﬂ pa60Ta «OTBITBI C PaBHOBO3MOKXHBIMU
SJICMCHTAapHBIMU COOBITHSIMI).

PemaTts 3aga4um Ha BBIUUCIIEHUE BEPOSTHOCTEH COOBITUIN
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIy4ailHOTO
onpITa (C MCMOJIb30BAHUEM 3pUTENBHONW HArJsAHOCTH
U/WH BepOATbHOM OTIOPHI).

PemaTts 3aga4um Ha BBIUUCIIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTApHBIMHU




COOBITHUSIMH, B TOM YHCJIE€ C MOMOIIBIO KOMIBIOTEpPa (C
UCIIONB30BAaHUEM  3PUTEIBHOW  HATJSAHOCTH — W/UIHU
BepOATBHOM OTOPHI).

I[IpoBoauThL M H3y4YaThb ONBITHI C PaBHOBO3MOXHBIMHU
AJIEMEHTApPHBIMUA COOBITUSAMH (C MCTIOJIB30BAaHUEM MOHET,
UTPATBHBIX KOCTEH, JIPYTUX MojIeTIei)
B XOJI¢ TMpPaKTUYeCKOW paboThl (C HCMOIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
4 9)

B

*JlepeBo. CBoiicTBa JepeBa: €IUHCTBEHHOCTh  ITyTH,
CYILIECTBOBAHME BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM
BepIIUH U unciaoM pédep. [IpaBuno ymHoxkeHHs. ™

*OcBauBaTh NOHATHS: JIepeBO Kak rpad O6e3 nwukia,
BHCsAYas BEpIIMHA (JIUCT), BETBb JEpPEBa, IyTh B JIEPEBE,
TUaMeTp Jepena.

N3yyars cBoiicTBa [€peBa: CYIIECTBOBAHUE BHUCSIYEH
BEpIIMHBI, €IWHCTBEHHOCTh IYTH MEXAy JBYMs
BEPIIMHAMH, CBSI3b MEXIY YHCIOM BEPIIMH U YHCIOM
peoep.

YyacTBoBaTh B O0O0CY)KI€HMH PpelIeHUs 3aJa4d Ha
MOWCK W TEepeurcieHue IMyTell B JepeBe, ompeiesieHue
quciaa BepIIMH Wi pédep B aepeBe, 00Xoa OMHAPHOTO
JIepeBa, B TOM 4YHCJIE€ C TPUMEHEHHEM IMpaBHIia
YMHOEHUS.™

Cayyaiinbie
coObBITHS
8)

*TIpoTUBOIONIOKHOE  COOBITHE.
OObennHEHNE U TiepecedeHne coObiTHii. HecoBmecTHbIE
cobbiTiss. dopmyna cioxeHuss BeposTHocTed. IIpaBuio
YMHOXKEHHUSI ~ BEPOATHOCTEH.  YCIOBHasi  BEPOATHOCTb.
HezaBucumble  coObitus.  IlpeacraBnenue — ciaydaifHOro
SKCIIEpUMEHTa B BUJE JiepeBa.™

Huarpamma  Oiinepa.

*OcBanBaThb MNOHATHS: B3aUMHO INPOTHBOIIOJIOKHBIE
COOBITHS, OTEpalMK HaJa COOBITUAMH, OOBEAMHEHHE U
nepeceueHne coObITUH, nuarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE U1 HECOBMECTHBIE COOBITHS.

H3yuats TeopeMbl O BEPOSTHOCTH OOBEIMHEHUS JIBYX
coObITHI (OPMYIIBI CIIOKEHUS BEPOSATHOCTEN).

YuyacTBOBaTH B 00CY/JA€HUM pellleHUs 3a4a4du, B TOM
YHClie TEKCTOBBIE 3aJ]aul Ha OIpe/esieHue BepOsTHOCTEH
O00BbEIMHEHNUSI M TIEPECeYeHHs COOBITHA C TOMOIIBIO

YUCIIOBOM mpsiMoii, auarpamm  Oilnepa, (popmyIs
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBartsb NMOHATHA: IIPABUIIO YMHOKECHHS




BepOHTHOCTGﬁ, YCJIOBHAasA BCPOATHOCTb, HC3aBUCHUMBIC
COOBITHS JIEPEBO CIYYaHOTO OMbITA.

HM3yuats cBoiictBa  (OmpenencHus) HE3aBUCHMBIX
COOBITHIA.

Y4yacTBoBaTh B 00CY/KICHHMH peLICHHsl 3aJa4H Ha
OIpeieIeHNe U UCTI0Ib30BAHNE HE3aBUCUMBIX COOBITHH.
Y4yacTBoBaTh B 00CY/KACHHMH peIICHHsl 3aJa4H Ha
IIONCK BEpOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JIepeBa CIIy4alHOT'O OIbITa. ™

O0001IeHUe,
KOHTPOJIb
4q)

[IpencraBnenne manHbIX. OnucartenbHas craTuctuka. ['padel.
BepositHocTh CIy4aitHOTO COOBITHSI. DJIEeMEHTHI
KOMOMHATOPHKH.

IloBTOpPSITH U3y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUI.

PemaTh 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JAHHBIX
c MIOMOILBIO U3YYEHHBIX  XapaKTepUCTHK (c
MCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).

*Y4yacTBOBaTHL B OOCYKJIEHHU pelIeHusA™ 3aJa4yu C
pUMEHEeHUEM TpadoB.

Pematrs 3agauMm Ha  HaxOXJIEHUE  BEPOSTHOCTU
CIIy4aillHOro COOBITHS IO BEPOATHOCTSIM 3JEMEHTApPHBIX
COOBITHH, B TOM 4HCII€ B ONBITaX C PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSMU (C BU3yaJIbHON OMOPON).
*Y4yacTBOBaTHL B OOCY:KIEHMH pelleHUsI™ 3aJa4yM Ha
HaXO0XJIEHNE BEPOSITHOCTEN OOBEAMHEHNS U NIEPECEUCHUS
COOBITHI, B TOM YHUCII€ HE3aBUCUMBIX, C HCIIOJIb30BaHUEM
rpadu4ecKuXx TPEACTAaBICHUH W JepeBa CIy4ailHOTO
OTIBITA.

*YyacTBOBaTh B O0CYKIE€HMH pelIeHUsT* 3agauMm Ha
MepevrCIICHNe KOMOMHAIMH (YrCIia IepecTaHOBOK, YnCa
COYeTaHuil), Ha HAaXOXJEHUE BEPOSTHOCTEH COOBITHI C
NpPUMEHEHHEM KOMOMHATOpPHKH, B TOM 4HCIE C
MCIIOJIb30BaHUEM TpeyrosibHUKa [lackans.

9 kaacc (He meHee 34 4)




Ha3Banue
pasaeJa (TemMbl)
(4mnci10 YacoB)

OcHoBHOe cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4ar0IMXCcst

IloBTOpEHHe
Kypca 8 kiacca
4

[IpenacraBnenue  manHbix.  OmnucaTenbHass — CTaTHCTHKA.
Omneparuu Hajg cOOBITHAMU. He3aBUCUMOCTh COOBITHIA.

IloBTOPSATH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUI.

Pemath 3a1auM Ha IPE/ICTAaBICHUE U ONUCAHUE JIAHHBIX.
Pematp 3agauMm Ha  HaXO0XACHUE  BEpPOSATHOCTEHN
00bEIMHEHUS W TepeceueHuss COOBITUN, B TOM YHUCIE
HE3aBUCHUMBIX, C  HCIIOJIB30BAaHUEM  TpaPUUIECKUX
MIPEACTABJICHUN U IepeBa CIIy4yallHOTO OIbITA.

Pematp 3agaum Ha mepeyucICHUE KOMOMHAIMN (Yucia
MEPECTaHOBOK, YMCJIa COYETaHWil), HAa HAaXOXKICHHE
BEPOSITHOCTEMN cOOBITHI c IIPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCIE€ C UCIHOJIb30BAaHUEM
TpeyronbHuka [lackans

DJIeMEeHTBI
KOMOUHATOPUKH

(44)

KombOunaropuoe mnpaBuino yMHOXeHus. llepecTtaHOBKH.
@akropuan. CouetaHuss M 4uciao codeTaHuil. *TpeyronbHUK
ITackans.™ IIpaxTrueckas pabora «Bprancienue
BEPOSITHOCTEH C MCIOJIB30BAaHUEM KOMOMHATOPHBIX (DYyHKIIHMI
AEKTPOHHBIX TAOJIHIIY.

OcBauBath Ha  0a30BOM  YpPOBHE¢  IOHATHA:
KOMOWHATOPHOE MpPAaBUJIO YMHOXEHUsS, YNOpSIOYeHHas
mapa, Tpoiika OOBEKTOB, NEPECTaHOBKa, (haKTopual
YHClla, COYETaHWE, YHWCJIO COYETaHUM, *TPeyroJbHUK
[Mackans.™

Pemars npocreiilime 3amayd  Ha  [E€peUHCICHHE
YIOPSIOYEHHBIX nap, TPOEK, MIEPEYUCIICHNE
MEPECTAaHOBOK W COYETAHUU DIEMEHTOB Pa3IMYHBIX
MHOECTB (TI0 00pasiy).

Pemats npocreiiliue 3agauyM Ha NPUMEHEHHE YHCIIA
coueTaHuil B ayredpe (COKpaméHHOoe YMHOKECHHE, OUHOM
HproToHa) (C HanmpaBIIsIONIEH TOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOpHMKY, 3aJaud Ha
BBIUMCJICHHE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIBIO
AIIEKTPOHHBIX TAOJUI] B XO/€ MPAKTHUYECKOH paboThHI (C
BHU3YyaJIbHOW OTIOPO).




I'eomerpuueckast
BEPOATHOCTH
(44)

*T'eomerpuueckasi BepoaTHOCTb. CiydaiflHbIi BHIOOD TOUKHU U3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYT'H OKPY>KHOCTU.™

*OcBauBaTh MOHSITHE TEOMETPUUECKON BEPOSITHOCTH.
YuyacTBOBaTHL B 00CYKAE€HMH pelIeHHs 3a4a4d Ha
HaXO0XICHUC BGpOSITHOCTGfI B OIIbITax, HpCI[CTaBI/IMLIX
KaK BBIOOpD TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3Ka
WIH JYyTU OKPY>KHOCTH, YUCIIOBOT'O MPOMEKYTKa™

HcnbiTanus
bepnyJjun
(64)

Ucnpiranne. Ycnex u Heynada. Cepust uCHBITaHUR 10
nepporo ycnexa. HMcnoeitanus bepnymm. BepositHocTr
coObITHii B cepun wucnbitanuii bepuymum. Ilpaktuueckas
pabora «Vcnbrtanus beprymim.

OcBauBaTth Ha 0a30BOM yYPOBHE NOHSITHUS. UCIIBITAHHE,
3JIeMEeHTapHOe COOBITHE B UCIBITAHUH (yCIIEX U Heyaya),
cepus UCHBITAaHUM, HACTYIUIEHWE IIEpBOro  yclexa
(neynaum), cepusi ucnbITanuii bepuyiu.

Pemars mpocreiimue 3aqa4uM HAa  HAXOXKJICHHE
BEPOATHOCTEH COOBITHII B CEpUU HCTBITAHUI 10 MIEPBOTO
ycrexa, B TOM YHUCJIe ¢ MPUMEHEHHEM (OPMYIbI CyMMBI
FEOMETPUUECKON MpOrpeccuu (C Omopoi Ha CIPaBOUYHYIO
UH(GOPMAIIHUIO).

Pemate mpocreiilmue 3aJauM HA  HAXOXKIACHUE
BEPOSITHOCTEH  DIIEMEHTAPHBIX COOBITHH B  cepuu
ucnbeiTaHuil bepHyjuiM, Ha HAaX0XIEHHE BEpPOSTHOCTH
ONpEAENEHHOIO 4YHCIAa YCIEXOB B CEPUM  MCIIBITAaHUI
bepnyu (¢ BU3yabHOI Onopoi).

N3yyaTs B X0/1€e MPAKTHYECKOH PadOTHI, B TOM YHCIIE C
MOMOIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTaHui bepHyum

Cayuaiinas
BeJIMYMHA
(69)

CnyualiHas BeJIWYMHA W PAaCHpENEICHUE BEPOATHOCTEH.
MaremMaTtnueckoe OXHJIAHHE€ W JHCIEpPCHsA  CIy4YalHOHN
BeIMYMHBL. [IpuMeppl MaTeMaTHUECKOro OXHUAAHUA Kak
TEOPETHUYECKOT0 CPETHETO 3HAUCHHS BEJTMYHHBI.

[Tonsatue o 3akoHe Oonpmux  yuced. M3mepenue
BEPOSITHOCTEM € NOMOLIBI0 4YacToT. [IpuMeHeHMe 3akoHa
OOJIBLINX YHCEIL.

OcBonth Ha 0a30BOM YpOBHE NOHATHSA: ClydalHas
BEJINYMHA, 3Ha4YeHUE CIIy4alHON BEJINYMHBI,
pacnpeiesieHue BEPOSTHOCTEN.

HM3yuatb uW o00cCyxkaaTh MpuUMEpbl JUCKPETHBIX U
HETPEPHIBHBIX CIyYailHBIX BEIMYMUH (POCT, BEC YETIOBEKA,
YHUCIIEHHOCTb HaCEeJIeHHUS, Ipyrue M3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypCe€ CTaTUCTHKH),
MOJIETIbHBIX ~ CIy4YaillHBIX  BEJIMYMH, CBSI3aHHBIX CO
CllydaifHBIMU OIbITaMH (OpocaHue MOHETHI, UTpabHON
KOCTH, CO CITy4yalfHbIM BHIOOPOM U T. II.).




OcBauBaTtph Ha  0a30BOM  YpPOBHE¢  IOHATHA:
MaTeMaTHYeCKOoe OXHJAHHE CIy4YalHOH BENIWYMHBI Kak
TEOPETUUECKOE cpenHee 3HAauYEHHE, qUcnepceus
CIIy4aiiHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCUU YHCIIOBOTO
Habopa.

Pemats 3aauMm Ha BBIYMCIEHUE MaTEMaTHYECKOIO
OXKMJIAaHHWSI W JHUCIEPCHH JHUCKPETHOW  CIly4alHOM
BEJIMYMHBI 110 3aJJaHHOMY pacIpeelICeHUI0, B TOM 4HCIIe
3a/1a4, CBSI3aHHBIX CO CTpPaXxOBaHUEM U JIOTepesMU (C
HaIPAaBJIAIOIIEH IOMOIIIBIO).

3HAKOMHUTBCS C MAaT€MaTHYECKUM  OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeiesieHui, B TOM 4YHCIIe
pacnpenesieHus CllydYalHOW BEJIMYMHBI «YUCIIO YCIIEXOB)
B C€pUU UCHBITAHUN bepHyim.

HN3yuyatb 4acToTy COOBITHS B  IOBTOPSIOLIMXCS
CIIy4aiHbIX ONBITaX KAaK CIy4alHYIO BEIUUYUHY.
3HAKOMHTBCH C 3aKOHOM Oonbliux uucen (B Qopme
bepuynnu): mpu OOJBIIOM 4YHCIE ONBITOB YacTOTa
COOBITHS OJM3KA K €T0 BEPOSTHOCTH.

Pemats 3amaum  Ha H3MEpEHUE BEPOSTHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIONIEH MTOMOIIIBIO).
OOcyxaaTp poilb  3aKOHa  OONBIIMX  YHCET B
000CHOBaHUU YaCTOTHOTO MeTo/1a U3MEpEHUs
BEPOSATHOCTEM.

OO6cyxaaTh 3aKOH OOJBIIMX 4YHCET KakK THpPOsIBICHUE
CTaTUCTUYECKON yCTOMUMBOCTU B U3MEHUUBBIX SIBICHUSAX,
pOTb 3aKoHA OOJBIIMX YHCENT B TMPHPOJE U B KHU3IHU
YyesoBeKa.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBnenne  maHHbIX.  OmnmcaTenbHas
BepositHOCTB CIIy4alHOTO COOBITHSL.
KoMOMHaTopuku. Ciy4aifHble BEIMYMHBI U pacIpe/leIeHHs.

CTATUCTHUKA.
DJIEMEHTHI

I[loBTOPSAITH W3y4YEHHOE H BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTsp 3a1a4u Ha IPEICTaBICHNUE U ONKMCAHUE TAHHBIX.
Pemars, 3amaum Ha  HaxOXACHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCJIE B OMBITAX C PAaBHOBO3MOXXHBIMH




AJIEMEHTApPHBIMHU COOBITHSIMH, BEPOATHOCTEMN
O0BeAMHEHUS ¥ TIePecedYeHHs] COOBITUN, BBIYHUCIATH
BEPOATHOCTH B  OMNbITAX C CEPUSMH  CIIyYaHWHBIX
HUCIILITAHUN

IIpu pazpaboTke paboueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YUYTE€Hbl BO3MOXHOCTH
UCIIOJIb30BaHUS 3JEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, ABIAIOMIMXCA YYEOHO-METOAMUYECKUMU MaTepruaiaMu
(MyJIbTUMEIUIHBIE TPOrpPaMMbl, B3JEKTPOHHbIE YYEOHUKM U 3aJadyHUKH, DIJIEKTPOHHBIE OHOIMOTEKH, BUPTYaJbHbIC
1abopaTopuu, UTPOBbIE MPOTPAMMBI, KOJUJIEKIIMH HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIONB3YEMBIMU JI1 OOYUYEHUS U
BOCIIUTAHUSL PA3NMYHBIX TPYII MOJIb30BaTeNIel, MPEICTaBICHHBIMU B 3JIEKTPOHHOM (LHU(POBOM) BHUAEC U PEATU3YIOIIUMHU
muaaktudeckrue Bo3MoxkHocTy KT, conepxanue KOTOPhIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHMH.
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