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INOACHUTEJIbBHAS 3AIINCKA

IIporpamma mo martemaTtuke Ui oOydarommxcs 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
OI'OC O0O. B nporpamme 1o MaTeMaTUKE YYTEHBI UJIEU U MOJIOKEHUSI KOHIEIUN Pa3BUTHS
MareMaruyeckoro obOpaszoBanusi B Poccuiickoit ®Denepanuu. Ilpenmerom wmaTemaTuKH
SBIISIOTCS (pyHJAaMEHTAJIbHBbIE CTPYKTYPbl HAlIer0 MHpa — MPOCTPAHCTBEHHBIE (HOPMBI U
KOJINYECTBEHHbIE OTHOLIEHHUS (OT MPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, J10
JOCTAaTOYHO CJOXHBIX, HEOOXOMUMBIX Ui Pa3BUTUS HAYYHBIX M NPUKIAJAHBIX HICH).
Marematuueckiue 3HaHMS ~ 00ECHEUMBAIOT IOHMMAaHWE IPUHLUIIOB  YCTPOWCTBA MU
UCIIOJIb30BAaHUSl COBPEMEHHOM TEXHMKH, BOCIPUATHE U HHTEPHPETALUI0 COLUAIBHOM,
9KOHOMHYECKOM, MOJUTUYECKOH HH(OpManuM, Aal0T BO3MOKHOCTH BBIIOJHATH PAacueThl U
COCTABJIATh AITOPUTMBI, HAXOIUTh M NPUMEHITH (OPMYIBI, BIAACTh NPAKTHUYECCKUMHU
npueMaMM  TEeOMETPUYECKMX  M3MEpPEeHMH M IOCTPOEHMH, 4YuTaThb  HMH(OpMALUIO,
OpPEJCTAaBICHHYI0O B BUAe TaOnMI, JguarpaMM H  TpaQuKOB, JKUTh B  YCIOBHUSX
HEOIPEJEICHHOCTH U MOHUMAaTh BEPOATHOCTHBIM XapakTep Cily4dalHbIX coObITHH. M3yueHue
MaTeMaTHKHd  (GOpMHpPYeT Yy OOyJalomuXxcs MaTeMaTH4YeCKUd  CTUJIb  MBIIUICHUS,
HPOSIBIISIIONIUICS B ONpEeIEHHBIX YMCTBEHHBIX HaBblkax. OOydaroluecs OCBauBalOT TaKHe
IpUEMBl U METOJIbl MBINUICHUS, KaK MHIYKIHUS W ACAyKIWs, 0000IIeHne U KOHKPETU3aIus,
aHaJIu3 U CHHTE3, KJaccu(UKalus U cucTeMaTu3anys, abcrparupopanue u aHanorus. OObeKTs
MaTeMaTUYECKUX YMO3AKIIOUYEHUH, MpaBWila UX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTMYECKUX MOCTPOCHUH, CIOCOOCTBYIOT BBIpAOOTKE yMEHUsS! (pOpMYyIHUpOBaTh, 00OCHOBBIBATD
U JI0Ka3blBaTh CYXJEHMS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOEe MbluieHue. W3ydyeHue
MaTeMaTHKU obecreunBaeT (hOpMUPOBAaHHE AITOPUTMUYECKOH KOMIIOHEHTH! MBIIUICHUS U
BOCIIMTAHUE YMEHUN JEHCTBOBATH 110 3a/IaHHBIM AJITOPUTMAaM, COBEPIIIEHCTBOBATH U3BECTHHIE U
KOHCTPYUpPOBaTh HOBBIE. B mporecce pemieHus 3a1ad — OCHOBHOW y4yeOHOM JIesTeTbHOCTH Ha
ypoKax MaTeMaTHUKH — pa3BUBAIOTCS TBOpYECKas M MPUKIAJHAS CTOPOHBI MBIIIJICHUS.
OOydeHue MaTeMaTHKEe JaeT BO3MOXHOCTh pa3BHBaTh Yy OOyYaroIIMXCs TOYHYIO,
palMOHATIBHYIO U HH()OPMATUBHYIO PeUb, YMEHUE OTOMPATh HauboJIee MOAXOIAIIHE SI3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaduyecKkue CpeAcTBa I BBIPAXEHHUS CYXJIEHHH M HarilsgHOro HX
npencraieHus. [Ipu n3ydeHnn MaTeMaTHKU OCYIECTBIISIETCS 00Illee 3HAKOMCTBO C METO/IaMU
MO3HAHUS JECUCTBUTEIBHOCTH, MPEJCTABICHUSAMU O NPEIMETE M METOAAX MaTeMaTHKH, UX
OTJIMYMHU OT METOJAOB JIPYTUX €CTECTBEHHBIX M TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTSIX
IIPUMEHEHHS MaTEMaTHKHU Ul PELICHMs HaydHbIX M INpPUKIAAHBIX 3ajad. lIpuopurerHpiMu
HemsiMM  00y4deHHs mMateMmatuke B 5-9 kiaccax SBISIOTCA: (POpMHpOBaHHE IEHTPAIbHBIX
MaTeMaTHYeCKUX TMOHATUH (YMCIIO, BEIMYMHA, TeoMeTpuueckas ¢urypa, IMepeMeHHas,
BEPOSITHOCTh, (YHKIHS), OOCCHEUYHBAIOMIUX IPEEMCTBEHHOCTh M  TMEPCHEKTUBHOCTH
MaTeMaTHYeCcKoro oOpa3oBaHUs OOy4aroIMXcs; MOJBEACHUE O0YYaIOUMXCs Ha JOCTYITHOM
JUISL HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U MaTEMAaTUKH U OKPYXKAlOIIEro MHUpa, IOHUMaHHe
MaTeMaTHKH KaK 4acTH oOmield KyJbTypbl YeJOBEYECTBA; PA3BUTHUE HHTEIUIEKTYaJIbHBIX M
TBOPYECKUX CIIOCOOHOCTEN 00ydaroluxcsi, MO3HABATEIIbHON aKTUBHOCTHU, MCCIIEI0BATENbCKUX
YMEHUH, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K H3YYEHUI0 MaTeMaTUKH; (OpMHUpOBaHHUE
(GyHKIIMOHAIBHOW MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHUS pAaclo3HaBaTh MPOSBICHUS
MaTeMaTHYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX )KU3HEHHBIX CUTYaLUsAX
U Tpd W3YYEHMM JpPYTUX Y4eOHBIX [MPEIMETOB, MpPOSBIEHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (popMyTHpOBaTh MX Ha A3bIKE MAaTEMAaTUKHU M CO3/[aBaThb MaTeMaTHYECKHUe
MOJIeJIM, MPHUMEHSITh OCBOCHHBI MaTeMaTW4ecKUui ammapar JUisl pelIeHUs MPaKTHKO-
OpUEHTUPOBAaHHBIX 3aJa4, WHTEPIPETUPOBATh M OLIEHUBATH IIOJIYYEHHBIE pE3YJIbTATHI.
OCHOBHBIE JIMHUU COJEPKAHMS MpOorpaMMbl IO MareMarthke B 5-9 kmaccax: «Ywucima u
BBIYUCIICHUS», «Anredpay («Anredpandeckue BhIPRXEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkuuny, «l'eomerpusi» («I'eomerpuueckue ¢GuUrypsl M Ux CcBOHCTBa», «M3mepeHue
TEOMETPUUECKUX BEIMYMH»), «BepoATHOCTb M CTaTUCTUKa». JlaHHBIE JIMHUM DPAa3BUBAIOTCA
napajuleJIbHO, KaX/1asi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCUMO OJIHA
OT Jpyroii, a B TECHOM KOHTakTe Hu B3aumonelcTBuu. ConepikaHue NporpaMMsbl IO



MaTeMaTHKe, pacipeIesIieHHOe 10 ToJaM 00yUYeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa30M, YTOOBI
KO BCEM OCHOBHBIM, MIPUHIIMITMATHLHBIM BOTIpOcaM 00ydaromiyecs: o0panjaiuch HEOJHOKPATHO,
yTOOBl  OBJAJICHUE MATEeMAaTUYECKUMU TMOHATHSMH M  HaBBIKAMU  OCYLIECTBIISIIOCH
MOCJIEI0BATEIBHO M TOCTYNATENbHO, C COONIOICHUEM NMPUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIC
3HAHUS BKJIIOYAJIHUCh B OOIIYI0 CHUCTEMY MaTeMAaTUYECKUX MPEJCTaBICHUA OOy4YarouIuxcs,
pacmupsis ¥ yriryonsisi ee, o0pas3ys MpouHbIe MHOKECTBEHHBIE cBsi3U. B coorBercTBHE ¢ PI'OC
OOO wmaremaruka sBiS€TCS O0O0s3aTENbHBIM Y4E€OHBIM MPEIMETOM Ha YpPOBHE OCHOBHOIO
obmero oOpazoBanus. B 5-9 kmaccax matemarmka @DenepanbHas pabodas mporpamma |
Marematuka. 5-9 xkmaccel (0a30BBI ypOBEeHb) 6 TpaJAMIIMOHHO H3YyYaeTcs B paMKax
CIIEYIOIINUX y4eOHBIX KypCOB: B 5—6 Kiaccax — Kypca «Martemarukay, B 7-9 kiaccax — KypcoB
«AnreOpay» (BKJIIOYas D3JEMEHTbl CTATUCTHUKU U TEOpUU BeposiTHOocTel) U «l'eomeTpusi».
[TporpaMMoii MO MaTeMaTHKE BBOJAUTCS CAMOCTOSITENBbHBIA yueOHBIN Kypc «BeposiTHOCTh H
cratucTtukay. O0Iee YuCiIo 4yacoB, pEeKOMEHJIOBAHHBIX ISl M3Y4YEHUs MaTeMaTuku (0a30BbIii
YpOBEHB) Ha YPOBHE OCHOBHOTO 00I1Iero obpa3zoBanusi, — 946 gaca: B 5 kiacce — 170 gacoB (5
4acoB B HeNelo), B 6 kinacce — 170 yacoB (5 wacoB B Hezento), B 7 kinacce — 204 gaca (6 yacoB
B Heneno), B 8 kimacce — 204 daca (6 wacoB B Henenmo), B 9 kimacce — 198 gaca (6 gacoB B
HEJIEIIO).

PabGouasi nporpamma nmo MmaremMaTuke 5-6 kiaccax

[TpropuTeTHBIMU LIENIIMU 00YYEHUsI MaTeMaTHKe B 5—06 Kjlaccax sIBIISIOTCA:

npojoJDKeHne (POPMUPOBAHMSI OCHOBHBIX MAaTEMAaTUYECKUX TMOHATHH (YUCIIO, BEIWYHHA,
reomerpuueckas (Qurypa), o00ecHneuMBaIOUIMX IPEEMCTBEHHOCTb U IEPCIEKTUBHOCTh
MaTeMaTUYeCKOro 00pa3oBaHus 00yUaIOIUXCS;

pa3sBUTHE MHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 0O0yuaroIMxcs, MO03HABaTEIbHOM
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, HHTEpeca K U3yUYEHUI0 MaTEMaTUKU;

NOoJBEIeHUE OOY4YaloUIMXCs Ha JOCTYMHOM JJIsi HMX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKHU U OKPYXKAIOLIero MUpa;

¢dopmupoBaHne (YHKIMOHAIBHONH MaTeMaTH4ecKod TIpaMOTHOCTH: YMEHMs paclio3HaBaTb
MaTeMaThu4eckue OOBEKThl B pPEAbHBIX MKU3HEHHBIX CHUTyallUsIX, HPUMEHSTb OCBOCHHBIE
YMEHMsI AJI PEIICHUs NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh IOJIyYECHHBIE
pe3yNbTaThl ¥ OLIEHUBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYalUH.

OcCHOBHBIE JIMHUU COJIEpKAHUSI Kypca MaTeMaTUKH B 5—6 kiaccax — apudmerudeckas
reoMeTpryYecKasi, KOTOpble Pa3BUBAIOTCS MapalljIesIbHO, KaXk/1asi B COOTBETCTBHU C COOCTBEHHOM
JIOTUKOH, OJIHAKO, HE HE3aBUCHMO OJIHA OT APYroil, a B TECHOM KOHTAaKTE€ U B3aUMOJCHCTBHUHU.
Taxoke B Kypce MaTeMaTHKH MPOUCXOANUT 3HAKOMCTBO € JIEMEHTaMHU alreOpbl M OMUCATENbHOM
CTaTHCTHUKH.

N3yuenue apupmMeTHuecKoro MaTepraia HaYMHACTCS] CO CUCTEMAaTH3alluy M Pa3BUTHsI 3HAHUM
0 HaTypaJbHBIX YHCJIaX, IOJYYEHHbIX Ha YPOBHE HayaJlbHOTO o011ero oopasosanus. [lpu sTom
COBEPILIEHCTBOBAHME BBIYMCIUTEIBHOM TEXHUKH U (OPMHPOBAHHE HOBBIX TEOPETHUYECKUX
3HAaHUW COYETAETCS] C Pa3BUTHEM BBIYUCIUTEIBHONW KYJIbTYPHI, B HaCTHOCTH C OOy4YEHHEM
OpPOCTEHIIMM MNpuéMaM NPUKUAKA U OLEHKU pPE3yIbTaTOB BbIYMCIEHUN. M3ydeHue
HATypaJIbHBIX YHCEN MPOJOJDKAeTCsl B 6 Kjacce 3HAKOMCTBOM C HayalbHBIMU MOHSTUIMHU
TEOPUU JEITUMOCTH.

Hauano n3y4yeHusi OObIKHOBEHHBIX U JAECATHUYHBIX ApoOel OTHECEHO K 5 Kiaccy. DTO MepBbIi
3Tall B OCBOGHUU JIpOOEi, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU MJIESIMH, TTOHATHSIMU
TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOeil B MOJHOM O0BEME MpEeAlIeCTBYET
U3YYEHHIO JIECATHYHBIX JIpOOeH, YTO 1e1ecO00pa3HO C TOYKHU 3PEHHs JIOTHKU H3JI0KEHUS
YHUCIIOBOM JIMHUU, KOTJa IpaBUiia AEUCTBUM C NECATUYHBIMU APOOSIMU MOKHO 00OCHOBAThH YXKe
U3BECTHBIMHU aJITOPUTMAMU BBIIIOJHEHHUS IEHCTBHI C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO
C JIECATUYHBIMH JpOOSIMH paACIIUPUT BO3MOXNKHOCTH ISl TOHUMaHHS O0O0Yy4aroIUMUCS



NPUKJIAJHOTO IPUMEHEHMs HOBOM 3alMCH IpPU U3YYCHUM JpPYruxX MpeaIMEeTOB M IpH
MPAKTUYECKOM HCTOJb30BaHuu. K 6 Kitaccy OTHECEH BTOpPOU dTam B M3YYCHHH IOpoOeid, e
IPOMCXOJUT COBEPLICHCTBOBAHNE HABBIKOB CPABHEHUS U IpeoOpa3oBaHUs ApoOei, ocBoeHue
HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCIEHUIH, B TOM YHUCIE
3HAYEHUH BBIPAKEHUH, COJEpPKALIMX U OOBIKHOBEHHBIE, U JECATHYHBIE APOOH, YCTaHOBIICHHUE
CBsI3el MEXIy HUMH, PACCMOTpEHHE NMPUEMOB pelIeHHs 3a/1a4 Ha ApoOu. B Havane 6 kmacca
IPOMCXOIUT 3HAKOMCTBO C ITOHATHUEM IPOLIEHTA.

Oco0eHHOCTbIO M3YyUEHUS MOJIOKUTEIbHBIX M OTPULATEIbHBIX YHUCEN SBJISETCS TO, YTO OHU
TaKXe MOTYT pacCMaTpHUBaTbCs B HECKOJBKO 3TanoB. B 6 kiacce B Hayajle M3y4EHUS TEMBI
«IlonoxuTenbHble U OTpULIATENbHBIE YUCIIAa» BblAeseTcs noareMa «llensle uncnay, B pamkax
KOTOPOH 3HAaKOMCTBO C OTPHMIATENbHBIMU YHMCIAMHU U ACUCTBUSAMM C IOJOKUTEIbHBIMU U
OTPULATENIbHBIMM YHUCJIaMU IPOMCXOAUT HA OCHOBE COAEPKATEJIBHOIO MOAXO0AA. ITO
HO3BOJISIET HA JOCTYIHOM YpPOBHE II03HAKOMHUTH OOYYaroIUXCA NPAKTHUYECKH CO BCEMHU
OCHOBHBIMM IOHATUSIMH TEMbI, B TOM 4YHCJI€ U C IpaBUIaMH 3HAKOB IMPU BBIIOJHEHUU
apudMeTHuecKux AeicTBuil. M3ydeHne paluoHanbHbIX YUCENI HAa 3TOM HE 3aKOHYMTCS, a OyJer
IIPOJIOJDKEHO B Kypce ajiredpsl 7 Kiacca.

[Tpu oOydeHuu peleHuro TEKCTOBBIX 3aj1ad B 5—6 KiaccaxX HCIOJIBb3YHOTCS apudMeTHuecKue
npuémbl  pemieHus. llpu  oTpaboTKe BBIUMCIMTENBHBIX HAaBBIKOB B 5—6  Kiaccax
paccMaTpUBAIOTCS TEKCTOBBIE 3aJ]auM CIEAYIOIIMX BHUJIOB: 3aJlaul Ha JBM)KEHHE, Ha 4acTH, Ha
MOKYIIKH, Ha paboTy U IMPOU3BOJIUTEIBHOCTb, HA MPOLEHTHI, HA OTHOIICHUS U MPOIOPIHUH.
OOyuaromiuecs 3HaKOMSATCS ¢ NpuéMaMy peleHus 3aJad nepedopoM BO3ZMOXKHBIX BapUaHTOB,
ydatcst paboTath ¢ HH(pOpMaIHEH, IPeICTaBICHHON B OopMe TaOIHIl WIIH TUAarPaMM.

B mporpamme yuebHOro Kypca «MaremaTuka» —IpeIycMOTpeHO  (opMupoBaHUE
IPONEAEBTUUECKUX alreOpauyeckux npeacTaBieHuil. bykBa kak CMMBOJI HEKOTOPOI'O 4ucia B
3aBUCUMOCTH OT MaT€MaTHYeCKOro KOHTEKCTa BBOJUTCS MOCTENEHHO. BykBeHHas CUMBOJIMKA
IIMPOKO MCIIONB3YETCS MPEXKIE BCEro Ui 3alucu OOUIMX YTBEPKACHUHW U IPEIJIOKEHHM,
(dopMyI1, B YaCTHOCTH sl BBIYMCICHUS T€OMETPUYECKUX BEIMYHMH, B KAUECTBE «3aMECTUTEIIS»
YHcla.

B nmnporpamme yuebGHOro kypca «MaremaTuka» MpeACTaBlICHAa HarJsIHAs TE€OMETpHs,
HalpaBJieHHass Ha pa3BUTUE OOpPa3HOrO MBIIUIEHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
U300pasuTeNbHBIX YMEHUH. OTO BaXHBIM 3Talm B M3YYEHUHM TE€OMETPHUM, KOTOPBIH
OCYIIIECTBIISIETCS Ha HAIVISIIHO-TIPAKTUYECKOM YPOBHE, OIMpaeTcs Ha HarisgHo-oOpa3zHoe
MbllIeHHe oOyuaromuxcs. bonbias poiab OTBOAUTCS MPAKTUYECKOH NEATENbHOCTH, OIBITY,
HKCIEPUMEHTY, MOAeNupoBaHnto. O0yyaroniyecs: 3HaKOMSITCSI C T€OMETPUUYECKUMH (PUTypaMu
Ha MJIOCKOCTU U B MPOCTPAHCTBE, C UX MPOCTEHIIMMM KOHGUTypalMsIMHu, ydaTrcs u300pakaThb
X Ha HEJTMHOBAHHOM M KjeTyaTol Oymare, paccMaTpUBaIOT UX MpocTeiiiue cBoiicTBa. B
npolecce U3yuyeHHs HarJIsJHONH Te€OMETpUM 3HAHUS, MOTy4YeHHbIe 00y4YarolUMUCS Ha YpOBHE
Ha4YaJIbHOTO OOIIEro 00pa30BaHUsl, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo ydeOHOMY TMaHy B 5—0 Kjaccax M3y4aeTcsi HMHTETPUPOBAHHBIN MpeaMeT
«MareMaTuKa», KOTOpPbIM BKJIIOYAET apu(PMETUUECKUN MaTepuall U HarsAHYI0 T€OMETpHUIo, a
TaKXe MPOIEACBTUYECKHE CBEACHUS U3 alreOphl, SJIEMEHTHI JIOTUKU M Hadajia ONucaTeIbHON
CTaTHCTUKH.

Ha usydenue yueOHoro kypca «MaremaTrka» orBoautcs 340 gacos: B 5 kiacce — 170 yacos (5
4acoB B HeJENI0), B 6 kiacce — 170 gacoB (5 4acoB B HEJEIIO).

COIEPKAHUE OBYYEHUSA
5 KIIACC
HarypanbHble YuC/Ia U HYJIb

HatypanbHoe uncno. Psg Harypanbubix ymcen. Yucno 0. M3o0paxeHne HaTypajdbHBIX YUCEN
TOYKaMH Ha KOOPJMHATHOMN (YUCIIOBOM) MPSIMOH.



[To3unmonHass cucTteMa cyucieHus. PuMckas Hymepalus Kak MpUMEp HEMO3UIMOHHOMN
CUCTEMBI cuUuciIeHUs. [lecsaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHHE HaTypalbHBIX 4YHCEN, CpPaBHEHUE HATypalbHBIX uucen ¢ HyIEM. CrnocoOsl
cpaBHeHUs. OKpyTJIeHHE HaTypaJIbHbIX YUCEIL.

CroxeHue HaTypalbHBIX YHMCEN, CBOMCTBO HYJIA MPHU CIOXKEHUU. BbluMTaHue Kak JIelCTBHE,
o0paTHOE CJIOXEHUIO. YMHOKEHUE HATypaJbHbIX YHCEJI, CBOWCTBA HYJsI M €AMHMLBI IIPU
yMHOXeHUH. JleneHune kak jaeiicTBue, o0OpaTHOe YMHOKEHUI0. KOMIIOHEHTHI 1eHCTBUH, CBS3b
mexxay HumH. [IpoBepka pesynbraTa apudmerndeckoro aeuctus. [lepemecTurenbHOe H
coueTaTesbHOE CBOWCTBA (3aKOHBI) CJIOXKEHHUS U YMHOXXEHHSI, pacHpeeUTeIbHOE CBOHCTBO
(3aKOH) YMHOKEHHS.

Hcnonp3oBanue OyKkB 11 OOO3HAUEHMsI HEW3BECTHOIO KOMIIOHEHTAa M 3allUCH CBOMCTB
apuQMeTHUECKUX IeHCTBUH.

Jenutenn U KpaTHble YHUCIA, Pa3joKeHHE Ha MHOXUTenu. IIpocTeie M cocTraBHbIE yucIia.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTKOM.

Crenensb ¢ HaTypaJIbHBIM ITOKAa3aTEIEM. 3allUCh YMCIa B BUJE CYMMBI Pa3ps/IHbIX CJaracMbIX.
YucnoBoe BbIpakeHre. BrlunciieHe 3HAUEHUH YUCIIOBBIX BBIPAXKEHHM, MOPSAIOK BBINOJIHEHUS
JerctBuil. Mcnonp3oBaHue MpU BBIYMCICHUSIX IEPEMECTUTEIBHOIO U COUETATEIbHOTO CBOKCTB
(3aKOHOB) CJIOKEHMSI U YMHOXKEHHUSI, paCIPEEIINTEILHOIO CBOMCTBA YMHOKEHHUSI.

Apodu

[TpencraBineHnne o IpoOM Kak CIOCOOE 3amvch 4acTH BeMWYUHBL. OOBIKHOBCHHBIC IPOOH.
[IpaBuiibHBIE U HETIpaBWIbHBIE Apoou. CMeranHas Ipo0k, MpeICTaBIeHHEe CMEIIaHHOM qpoou
B BHJIE HETMPaBWJILHOW NIpoOHM ¥ BBIJCICHHE IIEJOW YacTh YKcia M3 HENpaBWIBHON ApOOH.
Hzobpaxenne npobeil ToukamMu Ha YKCIOBOM TpsMod. OCHOBHOE CBOMCTBO JpOOH.
Coxkpaienue apobeit. [IpuBeaenue npodbu k HoBoMmy 3HamMeHatel0. CpaBHEHHUE TPOOeH.
CrnosxeHue U BhIYUTaHUE ApoOeil. YMHOXKEHHE U JIeleHne ApoOei, B3auMHO OOpaTHbIE APOOH.
Haxosxaenue yactu 1ie0ro 1 1esoro 1o ero 4acTu.

Hecsatuunas 3anuchk apo6eii. [lpeacraBnenue AecATUYHON OpoOH B BHAE OOBIKHOBEHHOM.
N300paxeHune AecATUYHBIX JpoOeil ToukaMu Ha 4uciioBoi mpsiMoid. CpaBHEHHE NECATUYHBIX
Ipobeii.

Apudmernueckue JeHCTBUS C JECATUUYHBIMU 1po0siMu. OKpyTiieHHE AeCATUYHBIX Ipo0eit.
Pelnenue TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3amad  apu@meTnyeckuM crocoOom. Pemnenue noruueckux 3anad.
Pemenue 3aau nepe6bopoM Bcex BO3MOXKHBIX BApHAHTOB. VIcHoIb30BaHNE NP PEIICHUH 3a/1a4
TaOJIUI ¥ CXEM.

Pemenne 3anad, comepXalluX 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIWYUHBI: CKOPOCThH, BpeMH,
paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTb. EMUHUIBI M3MepeHus: macchl, 00béMa, IIeHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHNS KAKOW BETUUHHBI.
Pemenne ocHOBHBIX 3a/1a4 Ha JJPOOH.

[IpencraBieHne JaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanele nmpencraBineHust o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, Yroi,
JIOMaHasi, MHOIOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. IIpsmoii, ocTpelil, Tynol U pa3BEpHYTHINA
YTJIBL.

JlnuHa oTpeska, METpUYeCKUe €AMHULIBI JJIMHBL. JI1Ha ToMaHO!, EpUMETP MHOTOYTOJIbHHKA.
W3MepeHne U MOCTPOEHUE YIJIOB € IOMOIIbIO TPAHCIIOPTHUPA.

Harnsgnele npencraBienus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, HPSIMOYTOJIbHUK,
KBaJIpaT, TPEYTOJIbHHK, O PAaBEHCTBE (QUTYD.

N3ob6paxenue ¢uryp, B TOM 4yucie Ha kierdarod Oymare. [loctpoenue xoHpuUrypauuit us
qacTel MNpsAMOM, OKpPY>KHOCTHM Ha HEIMHOBaHHOM W kietdatoi Oymare. Vcmonb3oBaHue
CBOICTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[1nomans TpsIMOYroJibHUKA U MHOTOYTOJIbHUKOB, COCTaBJIECHHBIX U3 MPSMOYTOJIBHUKOB, B TOM
ymcie Guryp, n300pak€HHBIX Ha KieTyaTol Oymare. EnMHUIIBI U3MepeHus TUIOoIaIu.



Harnsignele  npenactaBieHHss O MPOCTPAHCTBEHHBIX — (QUIypax:  MPSAMOYTOJBHBIM
napajuiefienumnen, KyO, MHOTOTpaHHUKH. WM300pakeHue NPOCTEHIINX MHOTOTPAHHUKOB.
Pa3éprku kyba u mapamnenenunena. Co3naHue Mojienel MHOTOTpaHHUKOB (U3 Oymard,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAJIOB).

O0bEM PAMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel nusmepenus oobéma.

6 KUIIACC

HartypaabHble yncia

Apudmerndeckne JeMcTBUS C MHOTO3HAUHBIMM HATypaJbHBIMU 4uciaMu. YucioBble
BBIPAXECHUS, TOPSAOK JEHCTBUMN, NCIOJIb30BaHUE CKOOOK. Vcronb3oBaHue NpU BHIYUCICHUSIX
IIEPEMECTUTENIBHOIO M COYETAaTEJIbHOIO  CBOMCTB ~ CJIOXKEHMS M yYMHOXCHMS,
pacnpenenuTeNbHOro CBOCTBa yMHOXKeHUA. OKPYTiIEeHUE HATYPaJIbHBIX YHUCEN.

Jlenutenu v KpaTHbIE YUCla, HAMOOIBIINKM OOLMI NeuTeNh 1 HauMeHbIlee o0Iee KpaTHoE.
JlenuMocTb cyMMBI U IpOU3BeIeHUs. JleleHre ¢ OCTaTKOM.

Apodu

OObIkHOBEHHAs1 Jpo0b, OCHOBHOE CBOWMCTBO ApoOHM, cOKpamieHue apobOeir. CpaBHeHHE H
ynopsaounBanue apoOeil. Pemenue 3a1au Ha HaX0XKJI€HUE YaCTH OT LEJIOT0 U 1IeJIOro IO €ro
yacTu. [[poOHoe uncno kak pe3ynbTar aeneHusi. lIpencraBieHue AecATUYHOM IpoOU B BUIE
OOBIKHOBEHHOM JpoOM U BO3MOYKHOCTb IPEJCTaBICHHUS OOBIKHOBEHHOM JApoOM B BHE
necaTHIHol. JlecaTuuHble qpoOu M MeTpHUecKas cucreMa Mep. ApupmMeTndecKue NeHCTBHS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMU M JIECSITUYHBIMH JIPOOSIMHU.

OtHowenue. Jlenenue B JAaHHOM oTHoweHuMH. Macmrad, nponopuus. [Ipumenenue
IIPONIOPLUI IPU PELIEHUM 3a/1a4.

[TonsiTue npoueHrta. BpluncieHue MpoueHTa OT BEIUMYMHBI M BEJIWYMHBI MO €€ IPOLEHTY.
BeipakxeHue NpoLeHTOB AeCATHUHBIMU ApoOsMu. Pemienue 3ajad Ha NpoleHThl. BeipaxeHue
OTHOILIECHUSI BEJIMYMH B ITPOLIEHTAX.

ITosiokuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxxurenbHble W OTpULIATENbHBIE Yncia. Llensle yucna. Monaynp uyucia, reoMeTpuyeckas
UHTepHpeTanus Moy uyucia. M300paxeHue yucen Ha KOOpAMHATHOHN mpsiMoil. YUMcioBble
npoMmexxyTku. CpaBHeHue uwucenl. ApupMeTHYECKUE JEHUCTBUS C TOJOXKUTEIBHBIMH U
OTPULATENIBHBIMH YUCIIAMHU.

[IpsimoyronbHasi cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Todek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[TpumeHenne OyKB [Jsl 3allUCH MaTeMaTUYEeCKMX BbIpaXEHUH U mpemiokeHuil. CBoicTBa
apudmeTnueckux AeicTBUil. bykBeHHbIE BbIpaKE€HUS U YHCIOBBIE MOJACTAaHOBKU. ByKBEHHBIE
pPaBEHCTBA, HAXOXJIEHHUE HEU3BECTHOro KOMIIOHeHTa. PopMmyinbl, (GOpMyNnbl HepumeTpa H
IUIOLIA/IM IPSIMOYTOJIbHUKA, KBajipaTa, 00bEéMa napasuienenunena u Kyoa.

Pelnenue TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3amad  apumeTnyeckuM crocoOom. Pemnenue soruueckux 3anad.
Pemrenue 3a1a4 nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenne 3amau, coaepiKalluX 3aBHCHUMOCTH, CBSI3BIBAIOLIMX BEJIMYMHBL: CKOpPOCTb, BpeMs,
paccTosiHue, II€Ha, KOJUYECTBO, CTOMMOCTh, NMPOU3BOJUTEIBHOCTb, BpeMs, 00BEM paboTHI.
EnuHULBI M3MepeHusi: Macchl, CTOMMOCTH, PAaCCTOSIHUS, BPEMEHM, CKOPOCTH. CBS3b MEXAY
€AVHMIIAMU U3MEPEHUS KaXK101 BEIINYNHBI.

Pemenne 3aa4, CBsI3aHHBIX C OTHOILIEHHEM, MPOMOPLHUOHATBHOCTHIO BEIWYNH, IPOLEHTAMY;
pelleHre OCHOBHBIX 33J1a4y Ha APOOU U MPOLCHTHI.

OueHka W TNpUKHUIKA, OKpyrieHue pesynprata. CocTaBieHHEe OYKBEHHBIX BBIPAXKEHUN IO
YCIIOBUIO 3aJ1a4H.

[IpencraBieHne JaHHBIX C TOMOIIbIO TabauI U AuarpamMm. CtonOuaTsle AuarpaMmbl: YTEHHE U
NOCTpOeHUE. YTEHNE KPYTOBBIX AHArPaMM.

Harnsanas reomerpus



Harnsgnele npencraBienust o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsMas, OTPE30K, JIyd, Yrol,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3auMHOe pacnonoxkeHue JBYX IPSAMBIX Ha IUIOCKOCTH, MapajUieibHbIE IpsMBIE,
NEPIEHIUKYJIApHBIE MpsMble. I3MepeHne pacCTOSHUN: MEXKIY IABYMS TOUYKaMH, OT TOYKH 0
NPSIMOM, IJIMHA MaplIpyTa Ha KBapaTHOU CETKeE.

W3mepeHne M IOCTPOEHHE YIJOB C IIOMOIIBIO TpaHCIOPTUpA. Buabl TpPeyrojbHUKOB:
OCTPOYTOJIbHBIM, TPSIMOYTOJBbHBIN, TYHNOYTOJbHBIM, pPaBHOOCIPEHHBIM, pPaBHOCTOPOHHHI.
YeThIpEXYroJIbHUK, IIPUMEPBI YETBIPEX YTOJIBHUKOB. [IpAMOYroapHUK, KBaapaT: UCIIOJIb30BaHUE
CBOICTB CTOpPOH, YIJIOB, nuaroHaieil. i3oopaxeHune reomeTpuueckux GUryp Ha HEJITMHOBAHHOM
OyMmare C MCIOJb30BaHUEM LUPKYJS, JIUHEMKHU, YrojdbHUKA, TpaHcnopTupa. Ilocrpoenus nHa
KJIeT4aTou Oymare.

[lepumerp mHOroyrojpHuka. [loHaTtne mmomanu QGUrypsl, eIUHUIBI U3MEPEHHs ILIOLIA]IH.
[Tpubmmk€HHoe wu3MepeHue Iuiomaad ¢Guryp, B TOM 4YHCIE Ha KBaJpaTHOM CeTKe.
[Tpubnmx€HHOE N3MEpeHUe JUTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra.

CummeTpus: HEHTpaJIbHAsL, OCEBas U 3epKajbHasi CHMMETPUU.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsigaele npeacTaBieHusi O MPOCTPAHCTBEHHBIX (QUTypax: Mapajlienenurne], Ky0, mpusma,
nupamMuia, KOHYC, LWIMHApP, map U cdepa. M300pakeHne NpPOCTPAHCTBEHHBIX QHUTYD.
[Ipumepsl pa3BEPTOK MHOIOTPAaHHUKOB, IMJIMHIApa W KoHyca. Co3gaHue Mopeneu
POCTPaHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, TUTACTHUIINHA U APYTHX MATEPHAJIOB).
[Tonstue 00bEéMa, equHUIBI U3MepeHUsT 00bEMa. OOBEM MPSIMOYTONBHOTO MapalieNienunesaa,
KyOa.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS IpOrpaMMbl yueOHOro Kypca «MaremaTtuka»
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLLIOMY M HACTOSLIEMY POCCUHCKONW MaTeMaTHKH, EHHOCTHBIM
OTHOLIEHHEM K JIOCTHIKEHUSM POCCHUMCKMX MaTeMaTUKOB M POCCHUHCKONM MaTeMaTH4eCKOU
IIKOJIbI, K HCITOJIb30BAHUIO 3TUX JOCTUKEHHUM B IPYrMX HayKax U MPUKIAIHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBbIO K BBINOJHEHUIO O0O0s3aHHOCTEN TIpakJIaHWHA W pealu3allid €ero Ipas,
NpPEJCTaBICHHEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS pa3IMYHBIX CTPYKTYD,
SBJIEHUH, MPOLIEYyp I'Pa’xJAaHCKOro 0o0IecTBa (HarpuMep, BbIOOPHI, ONIPOCH), TOTOBHOCTBIO K
00CYX/IEHUIO 3TUYECKUX MPOOJieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHUEM JTOCTHKEHUH
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3TUUYECKHUX MPUHIIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B pELIEHUU MPAKTUYECKUX 3a7ad MaTeMaTH4ecKou
HaNpaBJIEHHOCTH, OCO3HAHMEM BAKHOCTH MaTeMaTH4YeCKOro oOpa30BaHUS Ha MPOTSHKEHUHU
BCEH JKM3HU JJIs YCIEUIHOW NMPO(eCcCHOHAIBHON NeATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HaHHBIM BEIOOPOM U MOCTPOSHUEM MHIAMBHUIYAIbHOM TpaeKTOpuu 00pa3oBaHus U
’KU3HEHHBIX MJIAHOB C YUETOM JIMYHBIX NHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K HOMOLMOHAIBHOMY M O3CTETHYECKOMY BOCHPHATHIO MaTeMaTHYEeCKUX
00BEKTOB, 3aj1a4, peIIeHH, pacCyKAeHUNH, YMEHHIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHMA:

OpUEHTAallel B JEeATEJbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbIX IpeICTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOABI M OOIIECTBa, MOHMMaHUEM



MaTeMaTHUYeCKOl HayKu Kak c(epbl 4eIoBEYeCKOH NesTeNIbHOCTH, 3TaloB €€ pa3BUTUA U
3HAYUMOCTHU JJISL pPa3sBUTHA OUBHUIIN3allUU, OBJIAACHUEM SA3BIKOM MaTE€MaTUuKHN )41
MaTeMaTHUYeCKON KyJIbTYpOW Kak CpPEICTBOM IO3HAHUS MHpPA, OBJIAJCHUEM MPOCTECHIINMHU
HaBbIKaMU HCCHCﬂOBaTCHLCKOﬁ ACATCIIbHOCTH,

6) ¢pusnyeckoe BocnUTaHUE, (POPMHPOBAHHE KYJbTYPbI 310POBbSi U 3MOIHOHAJIBLHOIO
Os1aronosyqusi:

FOTOBHOCTBIO TMPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpPEcax CBOETO 3[0pPOBbS, BEACHUS
3I0pOBOTO 00pa3a KM3HH (3A0POBOE MUTAHUE, COATAHCHUPOBAHHBINA PEXKUM 3aHITHIA M OT/bIXA,
perynsapHas ¢pu3nueckas akTUBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediekcuu, mpu3HaHHEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO K€ TPaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTAallMel Ha MPUMEHEHME MaTeMaTHYEeCKMX 3HAHMW JUId pelleHus 3ajad B o0jacTu
COXPAHHOCTH OKpYXarouiel cpebl, IUIAaHUPOBAHMSI MOCTYIKOB U OLEHKH HX BO3MOXKHBIX
MOCJICJICTBUI /IJIs OKPYKAIOIIEH Cpellbl, 0CO3HAHHEM TJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX
npo0JieM U myTel X pelieHus;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSM COUMATbHONW M IPUPOAHOM Cpeabl:
TOTOBHOCTBIO K JEWCTBUSM B YCIOBUSX HEOIPEIeIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH 4Y€PEC3 NPAKTUYCCKYIO ACATCIIbHOCTh, B TOM YHCJIC YMCHHUEC YUUTLCA Yy APYTrUX
JI0JIeH, MpruoOpeTaTh B COBMECTHON JI€ATEIHbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3
OIIBITA IPYTHUX;

HEOOXOIUMOCThIO B (DOPMHpPOBAHHHM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIUPOBATH HJIEH,
IIOHATHS, THUIIOTC3bI 00 oOBeKTax u SABJICHUAX, B TOM YHCJIC paHCC HCHU3BCCTHLIX, OCO3HABATDH
neduIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHUPOBaTh MPUHUMAEMbIe pEIICHUS U JeiCTBUS,
(bopMyITHpOBATh M OIICHUBATH PUCKHU H MOCIIEICTBHS, (HOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3naBaTe/bHBIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUSA

ba3oBble 1ornyeckue geiicTBus:

BBISBIISATh U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKK MaTeMaTUYeCKUX 00BEKTOB, MOHATHUH,
OTHOIIEHUH MEXIy HOHATUAMH, (OPMYIUPOBATH OMNpPENEICHUs] MOHSTUH, YCTaHABIIMBATH
CYIIECTBEHHBIN MPU3HAK KJacCU(UKALIMU, OCHOBAHUS JIJIs1 0000IEHHS U CPaBHEHUSI, KpUTEPUH
IPOBOIUMOIO aHAJIHN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpa3OBbIBATh CYKICHMS: YTBEPIUTENIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIIATh MaTE€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEYUs B (akTax,
JAHHBIX, HAOMIOJEHUSX M  YTBEPXKIEHUSX, MpeularaTb KpPUTEPUU JUISI  BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HCIOJB30BAHHWEM 3aKOHOB JIOTHKH, JAEIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MaTEeMaTHUYECKUX YTBEp)KIEHUH (IpsiMble U OT MPOTHBHOIO),
IPOBOJUTH  CaMOCTOATENBHO HECIOXKHBIE JIOKa3aTeIbCTBA MaTEMaTHYeCKUX  (PaKTos,
BBICTpAauBaTh AapryMEHTALMI0, MPHUBOJUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh Croco0 perieHusi yueOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BBIOMpATh HanOOJIee MOIXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Bba3zoBble uccienoBareibckme 1eiCTBUSA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENLCKUH HMHCTPYMEHT IO3HaHUs, (OpPMyIUpOBaThH
BONPOCH, (DUKCHPYIOIIME MPOTUBOpEUHE, NpodiieMy, CaMOCTOATEIbHO YCTaHABIIMBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;



IPOBOANTH IO CAMOCTOSITEIFHO COCTaBICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT, HEOOIIbIIoe
UCCIICIOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OObEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITENIbHO (HOPMYyITUpOBaTh O0OOIIEHMST M BBIBOJBI IO pPE3yiIbTaTaM IPOBEAEHHOTO
HaOJIOJICHNS!, NCCIICIOBAHNS, OIICHUBATH JIOCTOBEPHOCTh IOJYYCHHBIX PE3YyJIbTATOB, BHIBOJOB
1 0000IIEeHHI;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIABUIATh HPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIOBUSX.

PatGora ¢ undopmaunmeii:

BBISBIISITh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpPMALUHU, JAHHBIX, HEOOXOAMMBIX IS
peLIeHus 3a/1a4u;

BBIOMpPATh, aAHAJIU3UPOBATh, CHCTEMATU3MPOBATh M HHTEPHPETHPOBATH  HMH(OPMAIHIO
Pa3IUYHBIX BUIOB U ()OPM IPE/ICTABICHNUS;

BBIOMpaTh (OopMy TMpelacTaBleHUs HHPOPMAIUU M WUIIOCTPUPOBATH pEIIaeMble 3aJa4d
CXEMaMH, JuarpaMMaMH, HHOH IrpauKoi 1 MX KOMOMHALIUSIMH;

OLICHUBATh HAAEKHOCTE HMHPOPMALUU TIO0 KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM WM
c(OpPMyITHPOBAHHBIM CaMOCTOSITEIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBUA:

BOCIIPUHUMATh U (OpMyNIHpOBaTh CYKICHUS B COOTBETCTBHHM C YCIOBUSMH M LEISMH
oOImIeHus], SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHsS MO XOJy peIICHHs 33/a4d, KOMMEHTHPOBATh IOJIYyYCHHBIH
pe3yibTar;

B XO/€ OOCYXICHHUS 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pemaemMoi 3a7auu, BHICKA3bIBaTh MJEH, HAICJICHHBIC HA MOHMCK PEIICHUS, COMOCTABIISATh CBOU
CYXICHHUS C CY)KICHUSIMH JIPYTUX YYaCTHHKOB JHajora, 00Hapy»XHBaTh Pa3INuue U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NpPE/ICTAaBIATh PE3yNbTaThl PEHICHHS 3aladyd, OSKCICPUMEHTa, HCCIEIOBAaHMSA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a/1ad IPE3CHTAluH |
0COOEHHOCTEH ayTUTOPUH;

MOHMMAaTh W WCIOJNB30BaTh TMPEUMYIIECTBA KOMAHJHOM W WHAWBUIYAIBHOW pabOTHI IpH
peleHnH y4yeOHBIX MaTeMaTUYeCKHX 3a7ay;

NPUHUMATD 11€JIb COBMECTHOH JIeSTeIbHOCTH, TUTAHUPOBATh OPTaHU3aIUI0 COBMECTHOM paboTHI,
pacripenesiaiTe BUABI paldOT, JOrOBapHUBAThHCS, OOCYXIaThb MPOLECC M Pe3ysibTaT paboTHl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

y4acTBOBaTh B TIPYNNOBBIX (opmax paboThl (0OCyXJIeHus, OOMEH MHEHUSMH, MO3TOBBIE
MITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh PaOOTHI U KOOPAWHUPOBATH CBOW JICHUCTBHS C
JPYTUMH YJ€HaMH KOMaH]Ibl, OLIEHWBaTh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHbIe yueOHbIe AeiicTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aJTOPUTM peHIeHHs 3adadd (WIK €ro 4acTh), BHIOMPATH
croco0 pemeHuss ¢ Yy4ETOM MMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4€TOM HOBOI HHQOPMAIIHIH.
CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yibTara pelieHus
MaTeMaTUYECKOH 3a7aun;

NpeBUJETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU pEHIEHMH 3aJa4yld, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOATENHCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yNlbTaTa JAEATEIbHOCTH IIOCTABIECHHOW ILIEIM U YCJIOBHUSAM,
OOBSACHATh TPUYMHBI JOCTHIKEHHUS WIM HEJOCTHKEHMs 1€, HaXOJUTh OIIMOKY, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHus B 5 Kj1acce 00yJaroIIMiACs MOIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yucsa v BbIYUCICHUSA

[TorMaTh W TPABWIBHO YHOTPEOJSATh TEPMHHBI, CBSI3aHHBIC C HATYPAJIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHHMBaTh U YHOPSIOYMBATH HATypajbHbIE YHCIA, CPaBHUBATh B MPOCTEHUIIHX CIIydasx
OOBIKHOBEHHBIE IPOOH, ACCSITHYHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSMON C COOTBETCTBYIOIIMM €i YHCIIOM U
n300paxkaTh HaTypalIbHbIC YHCIIa TOUKAMHU Ha KOOPIAUHATHON (YMCIOBOM) MPSMOA.

Beimonusate apudmernyeckue IEHCTBUS C HATYypaIbHBIMU YUCIAMH, C OOBIKHOBEHHBIMH
IpOOsIMU B MPOCTEUIITNX CITydasiX.

BpInonaHsATh MPOBEPKY, MPUKHUIKY PE3YJIbTaTa BRIUUCICHUH.

OKpyrisaTh HaTypajibHbIC YHUCIA.

PemieHue TeKCTOBBIX 32124

Pemarh TekcTOBBIE 3a/lauM apU(PMETUYECKUM CIIOCOOOM U C IMOMOIIBI0 OPraHW30BAHHOTO
KOHEYHOTO Tiepedopa BCeX BO3ZMOKHBIX BAPHAHTOB.

Pemarp 3amaum, conepskaiiye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIHYMHBI: CKOPOCTH, BPEM,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3aMIUCH, CXEMbI, TAOIUIIbI, 0003HAUYCHUS [P PEIICHUH 3a]1a4.
[Tonb30BaThCsi OCHOBHBIMHM €IMHHMIIAMH H3MEPEHUs: LIEHBI, MacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJTHU €IUHUIIBI BETUYHHBI Uepe3 APYyTHe.

W3Briekath, aHAIM3UPOBATh, OIEHUBATHL WHQPOPMAIMIO, TPEJACTABICHHYIO B TabmuIe, Ha
CTONOUYATON JUarpaMme, HHTEPIPETHUPOBATH MPEACTABICHHBIC IaHHbIE, UCTIOIb30BaTh JIaHHBIE
P PEILICHUH 3a/1a4.

Harnsinnasi reomerpust

[Tonp30BaTbCsl TEOMETPUUYECKMMU TOHSTHSMHU: TOYKa, TWpsMas, OTPE30K, Jyd, VYrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHpa, HUMEIMUX (OpPMY H3YUYCHHBIX
TeOMETPHUECKUX UTYP.

Hcnonp30BaTh  TEPMUHOJIOTHIO, CBA3aHHYHO C  yIJIaMH:  BEpIIWHA, CTOPOHA, C
MHOT'OYTOJIbHUKAaMU: YTOJ, BEPIINHA, CTOPOHA, IUArOHANb, C OKPYKHOCTBIO: PaJInyC, AUAMETP,
HEHTP.

N300paxaTh U3ydeHHbIE TeoMeTpudeckue (UTyphl Ha HETMHOBAHHOW M KJIETYaTOM Oymare c
MTOMOIIBIO ITUPKYJIS U TUHEHKH.

Haxonutb nuHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHUEM C MOMOUIbIO JIMHEWKH, CTPOUTH
OTPE3KH 33/IaHHOU JUTHHBI; CTPOUTH OKPYKHOCThH 3aJJaHHOTO pajinyca.

Hcnonb3o0BaTh CBOMCTBA CTOPOH W YIJIOB IPSIMOYTOJIbHHMKA, KBajapara Uisl UX IMOCTPOEHUS,
BBIYHCIICHUSI TUIOIIAIN U TIEPUMETpa.

BoruncnsaTe mepuMeTp M MIIOMIAAL KBajapaTa, MPSIMOYrolbHUKA, (QUTYp, COCTABIEHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4yHclie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[lonb30BaTbCcsi OCHOBHBIMH METPUUYECKMMH E€AUHULAMU HM3MEPEHUs JUIMHBI, IUIOIIAAN;
BBIPQKATh OJHU €AMHUITHI BEIMYUHBI Uepe3 IPyTHe.

PacnioznaBate mapasuienenunesn, Ky0, UCIOIb30BaTh TEPMUHOIIOTHIO: BEpIIHHA, peOpo, TpaHb,
W3MEPEHMsI, HAXOAUTh H3MEPEHUS Napajienenunesaa, Kyoa.

Boruncnate 00bEM KyOa, mMapaiienenunena MO 3aJaHHBIM H3MEpPEHUsIM, IOJIb30BaThCS
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemiate HecnoxkHble 3aaud Ha H3MEPEHHE TEOMETPUUYECKUX BEJIMYUH B MPAKTHYECKUX
CUTYaITUsX.

K koHIty 00y4eHus B 6 Kjacce 00yJaromuiics MOJIy4UT CICAYIOIINE TPEeIMETHbIC Pe3yIbTaThI:
Yucjia v BLIYMCIEHUS



3HaTh W TOHHMMAaTh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMH BHJIAMH YHCENT U crocobaMu X
3aIMCH, EPEXOIUTH (€CTH 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aITUCH YKCIa K IPYTOil.
CpaBHUBaTh U YHOPSAJOYMBATH LEJdble 4YHCIA, OOBIKHOBEHHBIE U JIECATUYHBIE ApoOH,
CpPaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbimonHsaTe, coyeTas YCTHbIE W IHUCBMEHHBIE MPHUEMBI, apudmeTnyeckue AEUCTBUS C
HATYpaJIbHBIMH ¥ LEJIBIMH YHCIaMH, OOBIKHOBEHHBIMH U JIECATHYHBIMH  JpOOSMH,
MOJIOKUTENBHBIMHA U OTPULIATEIIbHBIMU YU CIIAMH.

BbluncnaTe 3HaU€HHS YUCIOBBIX BBIPAXEHHI, BBINOIHATh NPUKUAKY U OLIEHKY pe3yjbTara
BBIUMCJICHUM, BBIMOJIHATH MpeoOpa3oBaHUsl UHUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOMCTB
apuMeTHYECKUX TCHCTBUH.

CoOOTHOCUTH TOUKY Ha KOOPJAUHATHOM MPSIMON C COOTBETCTBYIOLIUM €l YMCIIOM U M300paxkaThb
qycila TOYKaMU Ha KOOPIAMHATHOW MPSIMON, HAXOAUTh MOJ1YJIb YHCIA.

COOTHOCUTB TOUYKH B MPSAMOYTOJIBHON CUCTEME KOOPJAMHAT C KOOPJAUHATAMHU 3TOM TOUKH.
OKpyrasTh LEbIe YhCiia U JeCATUYHbIE JPOoOU, HAXOAUTh IPUOIMKEHUS YUCel.

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

[Tonumatp U ynotpeOasTh TEPMUHBI, CBSI3aHHBIE C 3alIMCHIO0 CTEIIEHU YKCiIa, HAXOIUTh KBaapaT
U KyO 4rcia, BBIYUCIATh 3HAYEHUS YHCTIOBBIX BBIPAKEHUH, COAEPkKAIINUX CTEIICHHU.
[Tonb30BaTbcs NpU3HAKAMM JIETUMOCTH, PAcKJIaJblBaThb HaTypaJlbHble 4YMCiIa Ha IPOCThIE
MHOHUTEJH.

[Tonb30BaThcs MacITaboOM, COCTABIATh IPONOPLIUU U OTHOLIEHHUS.

Hcnonp3oBath OYKBBI i1 0003HAYEHHS UYMCEN IMPH 3aMUCH MAaTEMaTHYECKUX BBIPAKEHUH,
COCTaBIIATH OYKBEHHBIC BBIPAKECHUS U (HOPMYJIbI, HAXOIUTH 3HAUCHHSI OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIs1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 32124

PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 3a/1a4H apU(METHICCKIM CIIOCOOOM.

Pewate 3amauu, cBsi3aHHBIE C OTHOLUEHUEM, IPOMOPIUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH,
pelaTh TpY OCHOBHBIE 33/1a4U Ha JPOOH U MPOLIEHTHI.

Pemarp 3amaum, conepskaniye 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI: CKOPOCTb, BpPEMH,
paccTosiHue, 1IeHa, KOJWYECTBO, CTOMMOCTb, MPOU3BOIAUTEIBHOCTb, BpeMs, 00BEM pPaboOTHI,
UCTIONB3ysl apudMeTHueckue JeMcTBUS, OLEHKY, NPUKUAKY, IOJIb30BAThCA EAMHULIAMU
U3MEpPEHUS] COOTBETCTBYIOIIUX BETUYMH.

CocTtaBisaTh OYKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 33/1a4H.

W3Bnekats uH(OpMaIuioo, MpeicTaBiICHHYIO B TabiuIax, Ha JIMHEWHOW, CTOJIOYATOW WIIH
KpYroBOW JHarpaMMax, MHTEPIPETUPOBATh NPEJICTABICHHBIE JAHHBIE, UCIIOJIb30BaTh JAHHBIC
IIPU pEIIeHUH 3ajay.

[TpencraBasaTs nHGOPMALHIO C TOMOIIBIO TAOIHUL, TUHEWHON U CTOJIOUATON AUarpamM.
Harasignas reomerpust

[TpuBoANTE mNpUMEPHl OOBEKTOB OKPYKAIOLIET0 MHUpPA, HMMEIOHIMX (OPMY H3YUYEHHBIX
F€OMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX U CUMMETPUYHBIX
buryp.

N300paxaTh ¢ MOMOUIbIO LUPKYJIS, TUHEHKH, TPAaHCIIOPTHPaA HAa HEJIMHOBAHHOM M KJIETYaTOU
Oymare H3y4eHHBIE IUIOCKHE TeoMeTpuyeckue (Urypbl U KOH(QUTYpaluu, CUMMETPUYHBIE
burypsl.

[Tonp30BaThCs TEOMETPUUYECKHMMH MOHSATHUSMH: PaBEHCTBO (DUTYpP, CUMMETpPHUS, HCIIOJIB30BaTh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTe BETMUMHBI yII0B U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbl 33aJaHHON
BEJIMYMHBI, ITOJI30BAaThCA IPU PELIEHWH 3a]ad IpaJyCHOM MEpOH YIJIOB, pacrno3HaBaTh Ha
4epTekKax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOU YIIIbI.

Bbruncnsate JUIMHY JIOMaHOW, MEpUMETp MHOTOYTrOJbHHMKA, TI0JIb30BAThCs EAMHHUIIAMU
W3MEPEHUS IIIMHBI, BBIPAXKATh OJHU €AVMHMIIBI U3MEPEHUSI JUIMHBI YePE3 APYTHUE.

Haxoautb, ucnomnb3ysi 4yepTExXHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY IBYMs TOYKaMH, OT
TOYKH JI0 MPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHON CETKE.



Bbrancnsate mnomans Guryp, COCTaBiICHHBIX M3 MPSIMOYTOJIbHUKOB, UCIOJIB30BaTh pa30HeHue
Ha MPSMOYTOJbHUKH, HAa paBHbIE (PUTYpBI, TOCTpauBaHUE 0 MPAMOYTOJbHUKA, IOJIb30BATHCS
OCHOBHBIMM €IMHUIIAMHU U3MEPEHHUs IIONIA/IH, BBIPAXXaTh OJJHU €MHULIBI U3MEPEHHUS ILIOIIAIN
qyepes Jpyrue.

Pacno3naBaTh Ha MOJENAX M H300paKEHUSX MUPAMHIY, KOHYC, HWIMHJIpP, HCIIOJIb30BaTh
TEPMHHOJIOTHIO: BEPILINHA, peOpo, paHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTh Ha KJIeT4aToil Oymare mpsMOYTOJIbHBIN Mapaienenurmne].

Bbraucnare 00bEM IPSAMOYTONBHOTO Napajuiesienunena, Ky0a, MOJIb30BaThCS OCHOBHBIMHU
eMHUIIAMU U3MEPEHUS 00bEMA;

Pemate Hecno)kHble 3a7a4yd HAa HAXOXACHHE TI'€OMETPUUYECKUX BEIMYMH B IPAKTHUECKUX
CUTyaIUsX.

PabGouas nporpamma «AJjredpa» 7-9 kiaace

AnrebOpa sBISIETCS OJHUM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEr0 OOpa3oBaHHUsA: OHa
o0ecrieunBaeT UW3Y4YEHHE JAPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAy4HOIo, TaK M
FYMaHUTapHOTO IIMKJIOB, €€ OCBOEGHHUE HEOOXOAMMO JJsi MPOJOJIKEHUS O00pa3oBaHHA U B
MOBCEIHEBHOM kM3HH. Pa3BuTHE Yy 00y4aronuxcs HayYHbIX IPEICTABICHUN O IPOUCXOKICHUH
U CYIIHOCTH alreOpandeckux aOCTpakiuid, crnoco0e OTpakeHUs MaTeMaTH4eCKOH HayKoi
SBIICHUN U TPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJEITUPOBAHUS B
HAYYHOM MO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS U
Ka4yeCTB MBIILJICHUS, HEOOXOMUMBIX IS ajanTallud B COBPEMEHHOM HHU(POBOM OOIIECTBE.
N3yuenne anreOpel obOecreunMBaeT pa3BUTHE YMEHHsS HaONI0IaTh, CPaBHHUBATH, HAXOAWUTh
3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOW ACWCTBUS M BBIBOABI, (POpMyIHMpoOBaTh yTBepxkaeHus. OcBoeHHE Kypca
anredpbl 0OecreynBaeT pa3BUTUE JIOTUYECKOTO MBINUICHHUS] 00YYalOIIUXCsl: OHU HCIIOJIB3YIOT
JNeNyKTHUBHBIE W  WHIYKTUBHBIE  PACCYKACHHsA, OOOOIIEHWE ©  KOHKPETH3ALHUIO,
abctparupoBanre W aHanoruro. OOydeHue anreOpe mpenrnoyiaraeT 3HAYUTEIbHBIM 00BEM
CaMOCTOSITENIbHOM N1eATENbHOCTH O0YyYaroIMXCs, TTO3TOMY CAMOCTOSITEJIbHOE pellleHue 3ajad
SBIISIETCS pean3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00yYeHHUS.

B crpykType mporpamMmel yueOHOTO Kypca «Anredpa» it OCHOBHOTO 00Iero oOpa3oBaHUs
OCHOBHO€ MECTO 3aHUMAIOT COJAEPKATEIbHO-METONYECKUE JTUHUU: «YHHClIa U BBIYUCICHUS»,
«AnreOpanyeckue BbIpaXeHUS», «YpaBHEHUS U HEpaBeHCTBa», «DyHkuun». Kaxnas uz aTux
COJIepKATENbHO-METOANYECKUX JIMHUM pa3BUBAETCS HA MPOTSKEHUHU TPEX JIET U3YUEHHS Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUSAMU. B Xone uzydenus yuyeOHOro Kypca oOydaromumces
MPUXOJUTCS JIOTUUECKH pPacCyKIaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B
CBSI3W C ATUM B MporpamMmy ydeOHOro Kypca «AnreOpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jelaX MaTeMaTH4ecKoro oOpa3oBaHUSA U
CIIOCOOCTBYIOIIIME OBJIAJICHUIO OOYYAIONIMMKCS OCHOB YHUBEPCAJIBHOIO MAaTeMaTH4eCKOIo
a3bika. CoaepxkareabHON U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOT0 Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne muHUU «Hucna v BBIYUCICHUS» CIYKUT OCHOBOM ISl JaJIbHEMILIEr0 U3y4eHUs
MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHUI0O Yy OOyYaromMXCs JIOTHYECKOTO  MBIIUICHHUS,
(hOPMHUPOBAHUIO YMEHHS MOJH30BATHCS aJITOPUTMAMU, & TAK)KE MPUOOPETEHHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOJIMMBIX JJIsSi TIOBCETHEBHOM >KM3HU. PazBUTHE NMOHSATHSA O YUCIIE HA YPOBHE
OCHOBHOTO O0MIET0 00pa30BaHUs CBS3aHO C PAIIMOHAIBHBIMU M HPPAIMOHAIBHBIMHU YHCIAMH,
dhopMHUpPOBaHUEM TIPEACTABICHUI O NCUCTBUTEIIBHOM YHCIIC. 3aBEpIIIEHNE OCBOCHHS YHCIIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Copepxanue IByX anreOpanyeckux JMHUN — «AnreOpanyecKre BhIpaKeHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (DOPMHUPOBAHHIO y OOYYAIOUIMXCS MAaTEMaTHYECKOTo armaparta,
HEOOXOIUMOro JUIsl pelIeHHs] 3aJad MaTeMaTUKH, CMEXHBIX IPEeIMETOB U MPaKTHUKO-
OpPUEHTHPOBaHHBIX 3a/1a4. Ha ypoBHE OCHOBHOro 00mIero oOpazoBaHMs Yy4eOHBIN Marepual
TPYNIHUPYETCST BOKPYr PpAaLMOHAIBHBIX BbIpaXeHHH. Ajredpa JEMOHCTpPUPYET 3HAa4YEHHE



MaTE€MaTHUKHU Kak si3bIKa ISl MTOCTPOEHUsS MAaTEMaTUYECKUX MOJEJEH, ONMCAaHUs IPOLIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TaKkKe JalbHEUIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUS,, HEO0OXOIUMOro, B YaCTHOCTH, Ui OCBOEHHUS Kypca
UHPOPMATUKH, M OBJIAJCHUE HaBBIKAMHU JEAYKTHBHBIX paccyxiaeHuid. IlpeoOpazoBaHue
CUMBOJIBHBIX ~ (OpM  CHOCOOCTBYET  pa3BUTHUIO  BOOOpaKEHHUs,  CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxanne (pyHKIHOHAIBHO-TpapUUECKON JIMHUN HAIleJIEHO Ha MOJy4yeHUe 00yJaroluMHucs
3HAHMI 0 QYHKIHIX KaK BaXKHEUIIEH MaTeMaTUIeCKOW MOICIH /ISl OTIMCAHUS U UCCIICIOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBICHUNH B mpupone u obmiectBe. M3ydenue wmarepuana
CIOCOOCTBYET Pa3BUTHIO y O0YYAIOIIMXCS YMEHUS MCIOJIb30BaTh Pa3IMUHBIE BBIPA3UTEIbHBIE
CPEICTBA SI3bIKa MAaTeMAaTUKH — CJIOBECHBIE, CUMBOJIMYECKHUE, rpaduueckre, BHOCUT BKJIAJ B
(dbopMHpOBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBHIN3AINH U KYJIbTYPBI.
CormacHo ydeOHOMY TutaHy B 7-9 Kilaccax u3ydaeTcsi yueOHBIN Kypc «Amredpay, KOTOPBIHA
BKJIIOUAET CIIEIYIOIIME OCHOBHBIE paslienbl coaepkaHusd: «Uucna W BBIYMCICHUS»,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEpAaBEHCTBa», «DyHKIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kinacce — 102 yaca (3 yaca
B Henmenmo), B 8 kimacce — 102 gaca (3 vaca B Hemenwo), B 9 kimacce — 102 yaca (3 4daca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U AECATUYHBIC, IEPEXO0] OT OJIHOM (OopMBI 3amUCH ApoOer K APYroi.
IlonsAiTHE PAaLIMOHAIBLHOIO YKCIIA, 3alIUCh, CPABHEHHUE, YIIOPSIOYMBAHUE PALMOHAIBHBIX YUCEI.
ApudmeTndeckne AEUCTBUA C pPalMOHAIBHBIMH 4YHclIamMH. PerieHue 3amay W3 peaabHOM
IIPAKTUKHU Ha YacTH, Ha ApOOU.

CreneHb ¢ HaTypalbHbBIM ITOKA3aTeNIeM: OIpe/iesIeHIe, TpeoOpa3oBaHne BbIPaKEHUH Ha OCHOBE
ornpezeNneHus, 3auchk 00nbIuX yncen. [IpouenTsl, 3amnuck NPOLEHTOB B BHUIE ApoOU U ApodU B
BHUJIE€ IPOLICHTOB. TpH OCHOBHBIE 3aJayd Ha IIPOLEHTHI, pELICHUE 3aJady U3 pPEalbHOU
IIPaKTHUKH.

IIpuMeHeHne PU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATyPaJIbHbIX YUCEI.
PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.
AuredpanyecKkmne BbIPaKeHUs

IlepemMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEepeMEeHHOH. JlomycTumbie 3Ha4YEHUS
nepeMeHHbIX. [IpeacraBneHne 3aBHCHMOCTH MEXIy BEJIMYMHAMH B BHAE (OPMYIIBIL.
Boruncnenus no popmynam. [Ipeobpa3oBanre OYKBEHHBIX BbIpaKEHUH, TOXKIECTBEHHO PaBHbIE
BBIpa)KEHUS, IPaBUiIa MpeoOpa3oBaHUs CyMM M MPOU3BEACHUH, IPaBUiIa PACKPBITUS CKOOOK U
IPUBEIEHUS OIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPaJIbHBIM I10Ka3aTeIEM.

OpHouneHbl W MHoOrowieHsl. CreneHp MHorousneHa. ClioKeHue, BBIYMTAaHUE, YMHOYKEHUE
MHOTOWICHOB. POpMyJIbl COKpPALIEHHOTO YMHOXEHUS: KBaApaT CyMMBl U KBAaJApaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKHUTEIIH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCWIBHOCTD
YpaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM MEPEMEHHOW, YUCIIO KOPHEHN JIMHEWHOTO YpaBHEHUs, PEIICHUE
JUHENHBIX ypaBHEHHMH. COCTaBlIeHHE ypaBHEHUU IO YCIOBUIO 3aJaud. PelleHne TeKCTOBBIX
3a/1a4 C MOMOILbIO YPaBHEHUH.

JluneliHoe ypaBHEHHE C JABYMs INEepeMEHHbIMH U ero rpaduk. Cucrema JBYX JTHMHEHHBIX
yYpaBHEHUW C JBYMS MEPEMEHHBIMU. PerieHue cucteM ypaBHEHHH CIIOCOOOM TOJICTAHOBKH.
IIpuMepsl pelIeHNs TEKCTOBBIX 3a1a4 ¢ IIOMOILBIO CUCTEM YPaBHEHMIA.



DOyHKIUHA

Koopaunara Touku Ha npsAMoi. UucioBele TpoMexXyTKU. PaccTosHne Mexny IByMs TOYKaMU
KOOPJMHATHOU MPSIMOIA.

[IpsamoyronbHass cuctema koopauHat, ocu OX um Oy. AbGcuucca u OpauHATa TOYKHA Ha
KOOpAMHATHON miiockocTH. [IpumMeps! rpadukoB, 3anaHHbIX (Qopmynamu. UteHue rpadukoB
peanbHbiX 3aBucuMocTel. [lonstue Qynkumun. I'paduk ¢ynkuun. CoiicTBa (QyHKUIUH.
Jlunetinas dynknus, e€ rpaduk. 'paduk Gynkmuum y = [x|. ['padudeckoe penieHne TuHEHHBIX
YpPaBHEHUU U CHUCTEM JIMHEHWHBIX YPABHEHHUI.

8 KJIACC

Yuciia ¥ BBIYMCICHUSA

KBangpatHblii kopeHb u3 uucna. [lonsatue 00 wuppanvoHasbHOM uucie. JlecaTudHble
npUOIIMKEHUS UPPALMOHATIBHBIX Yrced. CBOWCTBA apru(METHUECKUX KBAJAPATHBIX KOPHEH U UX
IPUMEHEHHE K MPeoOpa30BAHUIO YMCIOBBIX BBIPAKEHUN U BBIYMCICHUAM. JeHCTBUTEIbHbIE
qyucia.

CreneHns ¢ 1enbIM IokasaresnaeM U e€ cBoiictsa. CTaHgapTHas 3aluch YUCa.

Auaredpanyeckue BbIpaKeHUs

KBaznpaTHblil TpEXUIIEH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIH.
Anrebpanueckas 1poos. OCHOBHOE CBOWCTBO anredpandeckoit npoou. CrnoxeHne, BEIYUTaHNUE,
YMHOXXEHHUE, JelieHue anreOpandeckux JApoOeil. PanuoHanbHble BBIpaKEHHS H  MX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, popmysa KopHel KBajapaTHOro ypaBHeHus. Teopema Buera. Pemenne
YPaBHEHMH, CBOISIIUXCSA K JIMHEMHBIM M KBajapaTHbIM. [Ipocreiimue npoOHO-paliioHaIbHbIE
YpaBHEHHUS.

I'padguueckass umHTepHpeTanys ypaBHEHUH C JByMs MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUH € ABYMs IE€pEeMEHHBIMH. [IpHMepbl pelIeHHs] CUCTEM HEJIMHEWHBIX YpaBHEHMM C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

UuciioBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MepeMEeHHOU. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHelHbIe HepaBeHCTBa ¢ OJIHOM nepeMeHHON. CUCTEMBI JINHEHHBIX HEPAaBEHCTB
C OJIHOM IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynxmuu. OOnacTe ompeneneHuss U MHOXKECTBO 3HaueHUl ¢(yHkiuu. CrocoOsl
3aaHus QyHKIUH.

I'padux Qynkiun. Yrenue cBoiictB GpyHKIuu 1o e€ rpaduky. [Ipumeps! rpaduxoB GpyHKuIuiH,
OTPaKAOIINX PEABHBIE TIPOLIECCHI.

OyHKIUY, ONKCHIBAIOIIME NPSAMYI0 M OOpaTHYH NpPONOPLUOHAIbHBIE 3aBUCUMOCTH, HUX
rpaduxu. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe perienne ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucaa 1 BLIYMCTIEHUS

PanmonanpHble 4mMCia, WppalMOHAIBHBIE YHCIIA, KOHEYHBIE W OECKOHEYHBIC JCCATUYHBIC
npoOu. MHOXECTBO JIEHCTBUTENBHBIX YHCEN, IEHCTBUTENbHBIE YHCIIa KaK OECKOHEUHBIE
JIecATUYHbIe  npoOu. B3auMHO  OJHO3HAaYHOE COOTBETCTBHE MEXAY  MHOXXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHEeHHE JCHCTBUTEIBHBIX 4YHCEN, apuPMeTH4YecKue JeHUCTBUS C JICUCTBUTEIHHBIMU
YHUCIIaMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JUVTUTETLHOCTH IIPOILIECCOB B OKPYKAIOIIIEM MHUDE.



[TpubnnxEHHOE 3HaUYEHHE BEIMYMHBI, TOUHOCTh NpuoOamkenus. Okpyrienue yncen. [lpukuaka
U OLICHKA PE3YJIbTATOB BBIUYUCICHUMN.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Peenue ypaBHEHUH, CBOJSAIIUXCA K TUHEWHBIM.

KBanpatHoe ypaBHeHue. PelleHne ypaBHEHMM, CBOIAIIMXCA K KBaApaTHbIM. bukBaapaTHOe
ypaBHeHuE. [IpuMepbl penieHrs ypaBHEHU TPEThEH U YETBEPTOW CTENEHEN PA3JIOKEHHEM Ha
MHOKHTEJIH.

Pemenune npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHrne TEKCTOBBIX 3aJau alreOpandecKum
METOJIOM.

VYpaBHeHUe C JByMs INEPEeMEHHBIMH M ero Tpaduk. Pemienue cucreM IBYX JHMHEWHBIX
YPaBHEHH C JIByMs II€pEMEHHbIMU. PelneHue CUCTeM IBYX ypaBHEHHUH, OIHO U3 KOTODPBIX
JUHEWHOe, a Apyroe — BTOpoi creneHu. ['paduueckas MHTEpIIpETAUs CUCTEMbl YpaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JnMHEHWHBIX HEPABEHCTB € OJHOW INEpeMEHHOW. PelleHne cucTeM JIMHEMHBIX
HEpaBEHCTB C O/HOI nepemeHHoil. KBagpaTHble HepaBeHcTBa. ['paduueckas MHTEpIIpeTaLHs
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunas ¢pyakius, e€ rpaduk u cBoiictsa. [Tapadosna, KOOpAMHATHI BEPIIUHBI TAPadOIIHI,
0Cb CUMMETPUHU NTapaboIbI.

I'padukn dyskmmit: y = kx, y =kx + b, y=k/x, y =x3, y =x, y = [x| , # ux cBoiicTBa.
YucioBbIe MOCIEI0BATEILHOCTH H IPOrPeCcCUH

[TonsiTue 4YHMCIIOBOM IOCIEAOBATEILHOCTU. 3aJaHHE I10CIIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckast 1 reomerpudeckas nporpeccuu. @opmynsl N-ro 4jaeHa apuPpMeTuyeckoi u
TFE€OMETPUUYECKOHN NPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4JIEHOB apU(PMETHUECKOH W TIeOMETPUYECKONW MpOrpeccuili TOYKaMu Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN U 9KCITOHEHIIMAIBbHBINA POCT. CJI0KHBIE IIPOLICHTHI.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yJbTaTbl OCBOGHMS  IpOrpaMMbl  ydeOHOro Kypca  «Anredpa»
XapaKTEepU3YIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECa K IPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTEMAaTHUKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKEHHSIM POCCUMCKHX MaTEMaTUKOB M POCCUHCKOW MaTeMaTU4YeCKOU
IIKOJIBI, K UCIIOJIb30BAHMIO ATUX JIOCTHIKEHUH B IPYTUX HAayKax M MPUKIATHBIX chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEH TpakAaHWHA M peaju3alMd ero Ipas,
IPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUSA PAa3IMYHBIX CTPYKTYP,
SBJICHUH, TPOLIEYpP I'pa)IaHCKOTo oOliecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXKJIEHUIO ATHUUECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTUKEHHM
HayK{, OCO3HAaHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JEATEIbHOCTH YY4EHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTUE B PELICHUM IPAKTHUYECKUX 3aJa4 MaTeMaTU4EeCKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaXXKHOCTH MaTEMAaTUYECKOro 0O0pa3oBaHUs Ha MPOTSKEHHUU
BCEH JKU3HU IS YCHEUIHON MpOQecCHOHANbHON NEATEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BHIOOPOM U MTOCTPOCHUEM MHIUBUIYATbHON TPAaeKTOpUU 00pa3oBaHUs U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;



4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBI0O K OMOLMOHAILHOMY M OJCTETHYECKOMY BOCIHPHSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PELICHUH, pacCyKIACHHUM, YMEHUIO BUJETh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) neHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSl 4YEJIOBEKa, MPUPOJbl U OOIIEeCTBA, MOHUMaHHEM
MaTEeMaTHYECKON HayKu Kak c(hepbl UYelOBEUECKOW IEesATEIIbHOCTH, JTaloB €€ pa3BUTUSA H
3HQUUMOCTU  JUISl  PAa3BUTHUS  LMBWIM3ALMM, OBJIAJACHUEM  S3BIKOM MaTeMaTUKU U
MaTE€MaTU4YeCKOW KyJIbTYpOM Kak CPEICTBOM IIO3HAHMS MMPA, OBJIAJEHHUEM IIPOCTEUIINMHU
HAaBBIKAMH MCCIIEIOBATEIbCKON AEATEIbHOCTH;

6) ¢usuyeckoe BocHUTAHHE, (POPMHMPOBAHME KYJIbTYPbI 310POBbSi U 3MOIMOHAJIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUYECKHWE 3HAHUS B MHTEpPECax CBOETO 3/J0POBbS, BEICHHS
310poBOro o0pas3a KU3HU (310pOBOE MUTaHKE, cOATaHCUPOBAHHBINA PEXXUM 3aHATUN U OTAbIXA,
perymsipHas pu3udeckasi akTHBHOCTH ), C(DOPMHPOBAHHOCTHIO HAaBBIKA PEIICKCHH, IIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IK0JI0rM4YecKoe BOCIIUTAHUE:

OpUEHTaIlel Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HAHUW JUIs pelleHus 3aaad B oljactu
COXpPaHHOCTH OKpY)Karolel Cpebl, MIAaHUPOBAHUS TOCTYIKOB U OICHKM WX BO3MOXKHBIX
MOCIEACTBUM ISl OKPY’KaIOIIEH Cpelbl, 0OCO3HAHHUEM TJI00aJIbHOTO XapaKTepa IKOJIOTUYECKUX
poOJIeM U yTeH UX PEIICHHUS;

8) axanTanus K N3MEHAIUMCS YCJI0BUSAM COUMATbHOH M IPUPOJAHOM Cpeabl:
TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHUSIX HEONPEIACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYTHX
J0JIed, MpUOOpeTaTh B COBMECTHOM JICSITEIIBHOCTA HOBBIC 3HAHUS, HABBIKA M KOMIIETCHIIH U3
OIBITA IPYTUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHHWM, B TOM 4HCIe (OPMYIHPOBATH HJICH,
MOHSITHSI, TUTIOTE3bl 00 OOBEKTAaX U SBICHUSAX, B TOM UYHCIIE paHEe HEM3BECTHBIX, OCO3HABATH
neUuIuTh COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO Kak
BBI3OB, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE pEIICHUS U JeHCTBUS,
dbopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, (JOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

BBISBIISATh U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTeMaTHYECKUX OOBEKTOB, MOHITUH,
OTHOIIEHUHA MEXIy HOHATUAMH, (OPMYIUPOBATH OMNpPENEICHUs] MOHSTUH, YCTaHABIIMBATH
CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALIMU, OCHOBAHUS JUTsl 0000IIEHNS U CPAaBHEHMSI, KDUTEPHH
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUpOBaTh U MPeoOpa3OBBIBATh CYKICHUSA: YTBEpAUTEIbHBIE H
OTpHUILaTeNIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISABIISAITh MaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEYUs B (akTax,
JNaHHBIX, HAOMIONEHUSX M  YTBEPXKIEHUSAX, NpeiaraTb KpUTEpPUU 7S BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3AKJIFOUEHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MaTEeMaTHUYECKUX YTBEp)KIEHUH (IpsiMble U OT MPOTHBHOIO),
OPOBOJIUTH  CAaMOCTOATENBHO HECJOXHBIE JIOKa3aTeIbCTBa MaTeMaTHYecKuX  (pakTos,
BBICTpAauBaTh AapryMEHTAllMI0, MPHUBOJIUTH TNPUMEPHl U KOHTPIPHUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;



BBIOMPATh CIOCOO pemieHus yaeOHOM 3aaaun (CpaBHHUBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).
UCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENbCKUNH HMHCTPYMEHT IIO3HaHUsA, (OpPMYIUpOBaTh
BOMPOCHL, (DUKCUPYIOIIME MNPOTHBOpPEYHE, MpodJIeMy, CaMOCTOSTEIbHO YyCTaHABIUBAThH
HCKOMOE U JaHHO€, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATh CBOO MMO3UIUI0, MHEHHE;
IPOBOJUTH IO CAMOCTOSATENIBHO COCTABICHHOMY TUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOIIbIIIOEe
UCCJICIOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTHYecKoro OObEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (hOpMyIUpOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJIOIeHNUs, UCCIIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIEeHHI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBLABHIATh MPEANOIOKEHHUS O €T
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMALUU, AHHBIX, HEOOXOAUMBIX IS
pelIeHHs 3a/1a9u;

BbIOMpAaTh, aHAJIU3UPOBaTh, CHCTEMAaTU3MPOBATh M  HHTEPHPETHPOBATH  HMH(OPMAIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (opMy IMpelcTaBieHHs] HHGOpPMAMK M WUIIOCTPUPOBATh pELIaeMble 3aJa4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJAEKHOCTh HMHPOPMALMU MO KPUTEPHUSIM, HPEUIOKEHHBIM YUYUTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

BOCIIPHHUMATh U (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSIMH U IICISIMH
o011eHus, CHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMHMCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS 110 XOJy pELICHUs 3a7add, KOMMEHTHPOBATh IOJyYCHHBIH
pe3ysbTar;

B X0/€ O00CYyXJeHHs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXJIaeMOl TeMbl, MpPOOJIEMBI,
pemraeMoil 3a1a4yM, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE HA MOUCK PEIIEHHs, COMOCTABIATh CBOU
CYXJIEHUS C CYXKIEHHUSIMH JAPYTUX YYaCTHUKOB JHaiora, OOHApYKUBATh Pa3InYHe M CXOJICTBO
NO3ULIKH, B KOPpEKTHOU opme (HopMyTHUpOBaTh pa3HOIIACHsI, CBOM BO3PAKEHMS,;
NPEICTaBIATh Pe3yJabTaThl PEIICHHs 3a/aud, OJKCIIEPUMEHTAa, WCCIEOBAaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad Ipe3eHTalud MU
0COOEHHOCTEHN ayAUTOpUH;

NOHUMaTh W UCHOJIb30BaTh NPEUMYILECTBA KOMAHAHOM M WHAMBUAYaJIbHOW paboOTHl MpHU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ad;

IPUHUMATD 11€JIb COBMECTHOH J1eATeIbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM paboThl,
pacnpenensaTtb BUAbl pabOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U pe3yiabTaT paloTshl,
0000111aTh MHEHUS HECKOILKHUX JIOIEN;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (00CYXkaeHHsS, OOMEH MHEHUSMH, MO3TOBBIE
HITYpPMBl U JIPYTUE), BHIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEUCTBUS C
JIPYTUMH YJICHaMH KOMAaH[IbI, OIICHWBaTh Ka4eCTBO CBOETO BKJIaga B OOMIMIA TMPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicCTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBIIAThH IUIaH, aJTOPUTM pelIeHHs 3adadd (WIK €ro 4acTh), BHIOMPATH
croco0 pemeHuss ¢ y4ETOM HMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh 1 KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOH MH(MOPMAIIHH.
CaMOKOHTPOJ/Ib, SMOLMOHAIBHBIH HHTEJIEKT:

BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yibTara pelieHUs
MaTeMaTHYECKON 3ajjauu;



NpPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH pEHICHHH 33734, BHOCHUTb
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa EATEIbHOCTH IIOCTABJICHHOW IIEMU U YCIOBUSM,
OOBACHATh NPUYMHBI JIOCTIDKCHHS WM HEJIOCTIDKEHHS IeNM, HaXOJWTh OIMIMOKY, 1aBaTb
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHus B 7 Kjiacce 00yJarOIIMiACS MOIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yuciia 1 BBIYUCICHUSA

BreimonHATh, coderas YCTHBIE M TUCHMEHHBIE NpPUEMBI, apuUPMETHUYECKHE JICHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTte 3HaueHUS! YHCIOBBIX BBIPAKEHHN, IPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUUCIICHUS] 3HAYEHUI APOOHBIX BBIPAXKEHUH, COAEp)KAIIUX OOBIKHOBEHHBIC U JIECATUYHBIC
IpoowH.

[Tepexoauts OT 0JJHOM (HOPMBI 3aMIUCH YHUCEN K APYrod (mpeoOpa3oBhIBaTh AECATHUHYIO IPOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO
JIpoOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BbInonHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAY€HWM YHCIOBBIX
BBIPAKCHUI. BBINIOIHATE AEHCTBUS CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.
[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEIL.

Pemare npakTUKO-OPUEHTHPOBAHHBIE 3aJauM, CBSA3aHHbIE C OTHOLUEHUEM BEJINYMH,
IPONOPLUMOHAILHOCTBIO BEJIUYMH, MPOLIEHTaMU, HWHTEPIPETUPOBATH PE3YNbTAThl PEIICHUS
3ajiay ¢ yu€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX OOBEKTOB.
Auaredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJIOTHIO U CHUMBOJIMKY, IPUMEHSATh €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPKEHHH MPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.
BoinonHsATe mpeoOpa3oBaHus 1EIOT0 BBIPAXEHUS B MHOTOWIEH IPUBEACHUEM IOJI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJJHOUIEHA HA MHOTOWIEH U MHOTOWJIEHAa Ha MHOTOYJIEH, IPUMEHSITh
(bopMyIbl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1ecTBISITh pa3jioKEHNE MHOTOWIEHOB HA MHOXHTENU C IMOMOIIBIO BHIHECEHUSI 3a CKOOKH
O0IIero MHOXHTENS, TPYNIHPOBKH ClAaraéMblX, TNPUMEHEHUs (GOpPMYJ COKpPALIEHHOTO
YMHOXEHHUS.

[TpumeHsTH peoOpa30BaHUsI MHOTOWIEHOB JUISl PEHICHUs Pa3IMYHbIX 3a/1a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HATypalbHBIMHM IOKa3aTeIsIMHU IS MPeoOpazoBaHMS
BBIPAKCHMUIA.

YpaBHeHHUs M HEPABEHCTBA

PemaTe 5MHENHBIE YpaBHEHHMS C OJIHOM IIEPEMEHHOM, NPUMEHSS IpaBHa IEPEXoaa OT
HCXOJHOIO YpPaBHEHHS K PaBHOCWIBHOMY eMy. lIpoBepsTh, fBi€TCA 1M YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduyeckre METOIbI PU PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.
[TonGupath mpuMepbl Map YMCeN, SIBISIOMIUXCS PElIeHUEM JHUHEHMHOro ypaBHEHHUS C JBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IIOCKOCTH IpadUK JUHEHHOro ypaBHEHUS C ABYMs MEPEMEHHBIMH,
HOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.

Pemarp cucTteMbl ABYX JMHEWHBIX YpaBHEHHH C JIByMS TEPEMEHHBIMH, B TOM YHUCIIE
rpau4ecKy.



CocTaBisATh U pemaTh JUHEHHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX YPAaBHEHUHN MO YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4i MOJIYYEHHBIN pe3yibTarT.
DOyHKIUHA

N300paxkarh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JIaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBbIE TPOMEKYTKH Ha AJIreOpanvdeckoM si3bIKE.
Otmedath B KOOPAWHATHOW TIOCKOCTH TOYKH TIO 33JJaHHBIM KOOPJIWHATaM, CTPOUTH Tpaduku
nuHerHbIX QyHkui. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuceiBaTh C MOMOIMIBIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU: CKOPOCTH,
BpEMsi, pPacCTOSHHME, 1[€HA, KOJUYECTBO, CTOUMOCTh, MPOU3BOAUTEIBLHOCTh, BpeMs, O0BEM
paboTHI.

Haxonauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crmocod NpeACTaBICHUS W aHaIW3a WH(GOpPMAIMU, HU3BICKaTh H
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy o0yuenus B 8 kiacce 00yJaromuiics MoIyquT CIeyIONUe IPEIMETHbBIE Pe3yIbTaThI:
Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayaJbHbIE NPEJACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCEN JUIs
CpPaBHEHHUSI, OKPYIJIEHUS W BBIUMCICHHM, M300pa)xaTh [EHCTBUTENIbHBIC YUCIIa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsTh MOHATHE apU(METUYECKOr0 KBaJpaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH,
UCTIONB3YS TPU HEOOXOTUMOCTH KAIBKYJSTOP, BBHITOIHATH IMPEOOPa30OBAHUS BBIPAKCHHIM,
coJiepXkKalluX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

Hcronp30BatTh 3amucy OOJIBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX Apo0ei U CTerneHei
gucia 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHsTh TMOHSATHE CTENEHH C LedbIM IIO0Ka3aTelieM, BBINONHATh PeoOpa3oOBaHUS
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TbIM [T0OKA3aTEIEeM.

BBINOTHATE TOXKAECTBEHHbIE MPeoOpa30oBaHusl PallMOHAIBHBIX BBHIPAXKEHUI Ha OCHOBE MPaBUII
JeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKuMHU JIpOOsSMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTEIH.

[IpumensaTy mpeoOpa3oBaHUs BBIPAKEHUM ISl PEIICHUs] Pa3IUYHBIX 3a7ad U3 MaTEeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON MTPAKTUKH.

YpaBHeHus! 1 HePaBEeHCTBA

Pemate nuHeliHbIE, KBapATHbIE YPABHEHUS U pallMOHAIbHBIE YPABHEHMS], CBOJSIINECS K HUM,
CHCTEMBI JIByX YPAaBHEHHH C IByMs IIE€PEMEHHBIMU.

[IpoBonuTh mpocTeilllie HCCAEAOBaHUS YPAaBHEHUM U CUCTEM YpPAaBHEHHI, B TOM YHUCIE C
NpUMEHEeHHeM Tpaduueckux TMpeACTaBiIeHU (yCTaHABIMBATh, MUMEET JU YpaBHEHUE WIH
CUCTEeMa YPaBHEHHI peIlleHusl, €CIIi UMEET, TO CKOJIbKO, U TIpoYee).

[TepexonuTh OT cOBECHON (OPMYIMPOBKH 33aaul K €€ anredpandeckoi MOJIENH C MOMOIIBIO
COCTABJICHUS] YPaBHEHHUS WM CHUCTEMbl YPaBHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar.

[IpuMeHATh CBOMCTBAa UYMCIOBBIX HEPABEHCTB ISl CPAaBHEHMUsSI, OLICHKH, pEllaTh JMHEHHBIE
HEPAaBEHCTBA C OJHOW MEepEeMEHHOM M MX CHCTEMBl, JaBaTh I'paUUYECKyI0 HJUIFOCTPAIUIO
MHOKECTBA PEILLICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[TornMaTh ¥ UCHONB30BaTh (DYHKIIMOHATNBHBIC MOHSATUS U S3BIK (TEPMUHBI, CHMBOJIHYECKUE
0003Ha4YeHUsI), OINpeAeNsATh 3HaueHHe (YHKIUU 10 3HAYCHHUIO apryMeHTa, ONpeIeliTh
CBOMCTBA (PYHKIUH 11O €€ rpaduKy.

Ctpouts rpaduku 3J€MEeHTapHbIX PYHKIMHA BUJA:

y=kix,y=x2,y=x3y =[x, y = VX, OMHCHIBATH CBOWCTBA YHCIOBOIL ¢byHkuuu no eé
rpaduxky.

K koHiy o0yuenus B 9 kiaacce 00yJaromuiics MoIyyuT CiaeyloNue NpeIMeTHbIe Pe3yIbTaThl:
Yucsaa v BbIYUCTCHUSA

CpaBHUMBATh U yNOPSAOUYMBATH PAIMOHATIBHBIE U UPPALIMOHATIbHBIE YHCIIA.



BeinonHATe apudpmernyeckue AEUCTBUS C PALMOHAIBHBIMU YHCJIAMH, COYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIbHBIMU YHCIAMH.

HaxonuTh 3Ha4yeHHs CTENEHEH C LENbIMU IIOKAa3aTeJIMA M KOpPHEH, BBIYMCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKECHUM.

OKpyrisiTh ACUCTBUTEIBHBIC YNCIIA, BBIIOIHATh IPUKUAKY PE3YJbTaTa BBIYMCIECHUH, OLICHKY
YUCJIOBBIX BBIPAKEHUMH.

YpaBHeHus1 1 HEPABEHCTBA

PemaThs nuHelHblE U KBagpaTHbIE YPAaBHEHUS, YPABHEHMSI, CBOJSALIMECS K HUM, IIPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemats cucrempl ABYX JMHEHHBIX ypaBHEHUN C ABYMs INEPEMEHHBIMH M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 33/a4M anreOpanvdecKuM CrocoOOM C MOMOIIBIO COCTABICHHS YPaBHEHUS
VI CUCTEMBI IBYX YPaBHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOoaUTH NpOCTEHUIINE HCCICNOBAHUS YPABHECHUN U CUCTEM YpPAaBHEHUH, B TOM YHUCIE C
IpUMEHEHHeM TIpadUuecKux IMpeAcTaBlIeHUu (yCTaHaBIMBAaTh, MMEET JIM ypaBHEHHE WIH
CUCTEMAa YpPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemiate nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh PELICHNE HEPABEHCTB
Ha YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IOMOILBI CUMBOJIOB.

Pemarb cuctembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBaJApaTHOE
HEPAaBEHCTBO, U300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBON IPSIMOM, 3allUCHIBAThH
pEeLIeHNE C IIOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN Pa3IMYHBIX 3ajau.

DOyHKIUHA

PacrioznaBath (yHKIMM H3y4dyeHHBIX BUAOB. lloka3piBaThb cXeMaTHUECKHU PACIOIOKEHHE Ha
KOOPJIMHATHO# MI0cKocTH rpadukoB GyHkuuit Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx
+¢ Yy =x3 y=1x Yy = |X|, B 3aBHCHMOCTH OT 3HAYeHHMIi KO>((HUIMEHTOB, OIKCHIBATH
CBOIcTBa (DYHKIIUH.

Crpouth u wu300pakaTh CXEMaTHYECKH TIpauKu KBaApaTUYHbIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMHA MO UX rpadrKam.

PacnioznaBath KBagpaTHUHYIO (QYHKIMIO 1O (opMmyse, IPUBOJUTH IPUMEPHl KBaJApPaTUUYHBIX
(byHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

Yucii0Bble NMOCJIEA0BATEILHOCTH U NPOrPECcCUH

Pacrnio3HaBaTh apu(METHYECKYI0 U T'€OMETPHYECKYIO MPOTpPecCHH MpH pPa3HbIX crocobax
3a/1aHMUS.

BBINONHATE BBIUMCIEHUS C HUCHOJb30BaHHWEM (OPMYyT N-rO 4ieHa apuPMETHYECKOH U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemats 3agauu, CBSi3aHHBIE C YHCIOBBIMU IOCJIEAOBATEIBHOCTSAMHU, B TOM YHCIE 3aJaud U3
peasbHOM JKU3HU (C UCTIONIb30BAaHUEM KaJIbKYIATOPA, IU(PPOBBIX TEXHOJIOTHI).

PaGouas nporpamma «I'eomerpus» 7-9 kiaace

I'eomeTpus Kak OJUH U3 OCHOBHBIX Pa3/IeiIOB IIKOJIbHOW MaTEMaTUKH, UMEIOIIUI CBOEH LENbIO
o0ecrieunTh H3y4eHHE CBOMCTB U pa3MepoB (GUTYp, HUX OTHOIIEHUH U B3aUMHOE
PacCIOJIOKEHUE, ONUPACTCS HA JIOTMYECKYIO, OKA3aTEIbHYIO JUHUIO. L[eHHOCTh H3ydeHusd
reOMETPUM Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs 3aKJIIOYaeTcsi B TOM, UTO
oO0yyaromuicss y4YuTCs TMPOBOAUTH JOKA3aTeNIbHBIE PACCYKICHUS, CTPOUTH JIOTHUECKHUE
YMO3aKJIFOUEHHMSI, OKa3bIBaTh UCTUHHBIE YTBEPKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM,
IPOBOJUTH  PACCYXKAECHHUS «OT IIPOTUBHOIO», OTJIMYaTh CBOWCTBA OT IIPU3HAKOB,
dbopMynupoBaTh 0OpaTHbIE YTBEPHKIECHUS.

Bropoil 1enpr0 U3ydeHHs T'€OMETPUHU SIBIISETCS HCIIOIB30BAHME €€ KAK MHCTPYMEHTAa IIPU
pELIEHMH KaK MaTEeMaTUYEeCKHX, TaK M NPAKTUYECKHUX 3aJa4, BCTPEUYANOIIMXCA B PEaIbHOMU



KHU3HU. OOydarouuiics NODKEH HAY4YHUTBhCS OINPENeNIUTh IE€OMETPHUYECKYI0 (UIypy, ONUCATh
CJI0BaMH JAHHBIM 4EepTEX WU PUCYHOK, HAUTH IUIOLIALbL 3€MEJIBHOIO y4acTKa, pacCyUTaTh
HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOIO Ka0enss MM Tpedyemble pa3Mepbl rapaxka Juls
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpAsi, BBIUUCIUTENbHAS JIMHUS B U3YYEHUU I€OMETPHUHU.
[Ipu pemeHun 3agad  MPAKTUUYECKOrO  XapakTepa OOydYarOMHCA  Y4YUTCS  CTPOUTH
MaTEMaTUYECKUE MOJENIN pEealbHbIX >KU3HEHHBIX CHUTyalludl, IPOBOAWUTH BBIYUCIEHUS H
OLICHMBATh aJICKBATHOCTb MTOJIyYEHHOT'O Pe3yJbTaTa.

KpaiiHe BaXxHO TOMYEPKUBATH CBSA3M TEOMETPUM C JPYTUMH YYEOHBIMH IPEIMETaMH,
MOTUBUPOBaTb  MCIIOJB30BaTh  ONPEACICHHUS TEOMETPUYECKUX (QUIyp U TOHSTHH,
JIeMOHCTPUPOBATh TMPUMEHEHHE TIOJYYCHHBIX YMEHHA B (HU3UKE U TEXHUKE. OTH CBS3U
HaunOosiee ApKo BUIHBI B TeMax «BekTopsl», «TpUroHomMerpuyeckie COOTHOLIEHU», «Metoa
koopauHat» u «Teopema [Tudaropar.

VYuebHblii kypc «l'eomMeTpus» BKIIOYAET CIEIYIOLIHME OCHOBHBIE pa3feibl COJEpKaHMS:
«['eomerpuueckue ¢urypsl m ux cBoicTBa», «l3MepeHHE T'€OMETPUYECKUX BEIUYHHY,
«/lexapToBBl KOOpAMHATBI HA IUIOCKOCTH», «Bekropb», «/IBHJKEHUS IIJIOCKOCTH»,
«[IpeobpazoBanus moI00US.

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 202 vaca: B 7 kiacce — 68 yacoB (2
yaca B HeJelN0), B 8 kiacce — 68 vacoB (2 vaca B Hemenmo), B 9 kinacce — 66 gacoB (2 gaca B
HEJIEII0).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanpHele mnoHATHA reomeTrpuu. Touka, mpsMas, OTPE30K, Jyd. Yroi. Bunabsl yrios.
BeprukansHple UM CMEXHBIE yIUIBl.  buccekrpuca yrina. JlomaHas, MHOIOYIOJbHUK.
[TapamienpHOCTD U NEPNIEHIUKYIIPHOCTD MIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHbBIE CBONCTBa OCeBOW cumMMmeTpuu. [Ipumepsl cuMMeTpuu B
OKPY’KaIOILEM MUDE.

OcCHOBHBIE MOCTPOEHUSI C MOMOIIBI0 MUPKYJIS U JuHelku. TpeyroiabHuK. BricoTa, Mmeaunana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W  NOpPU3HAKM  PaBHOOEIPEHHOrOo  TpeyrojipHUKa. I[Ipu3Haku  paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NPU3HAKY MAapaJljIeNbHBIX NpsAMbIX. CyMMa yIjioB TpeyrojibHUKa. BHemHue yrisl
TPEYrOJIbHUKA.

[TpsimoyronbHbIll  TpeyroapHUK. CBOMCTBO MeIMaHbl MNPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IIpOBEAEHHOW K TunoreHy3e. [Ipu3Haku paBeHCTBAa NPSIMOYIOJBHBIX TPEYTOJIbHUKOB.
ITpstMOyTONBHBIN TPEYTOJIBHUK € yriaoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJIbIIeM yriie U OONbIIeH CTOpOHE TpeyronbHUKa. [leprneHIuKysap 1 HaKJIIOHHASI.
I'eomerpuueckoe MecTo To4eK. buccekTpuca yria U cepeIuHHBIN MEPIEHIUKYISAP K OTPE3KY
KAaK T€OMETPUYECKUE MECTA TOUEK.

OKpYXKHOCTh M KPYT, XOpJa U AUaMETP, UX CBOKMCTBA. B3anMHOE pacnoyioxKeHHe OKPYKHOCTH U
npsimoii. KacaTtenbHas 1 cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAaHHAas B yroJl. BnucanHas
Y ONMCAaHHAasl OKPYKHOCTH TPEYTOJbHHUKA.

8 KUIACC

YerslpéxyronpHuku. [lapamnenorpamm, ero mpu3HakKW W CBOWCTBA. YacTHble cirydau
napaiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajapaT), UX NMpPU3HAKU M cBoOMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.



Meron yaBoenus wmeauanbl. llenTpanbHas cummerpusa. Teopema dasieca m Teopema o
MPONOPIUOHANBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyrojabpHuKa.

[Tonobue TpeyronbHUKOB, KOdpduimeHT nonodus. [Ipu3Haku MOAOOHSI TPEYroJLHUKOB.
[Tpumenenue mo1o0Ust PHU PEIICHUH TPAKTUUECKHUX 3a]1a4.

CpoiicTBa miomiaaeii reomerpudeckux ¢uryp. PopMmynbl A7 IUIOMAAM TPEYTOJIbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHUE MJIOAACH MOA00HBIX QUryp.
Brruucnenue miomaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTO Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHnn NpakTUYECKUX 3a/adu.
CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yria MpsSAMOYroJbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue ¢GpyHkmuu yrios B 30, 45 u 60°.
BrniucanHble ¥ IEHTPAJIBHBIE YIUIBI, YTOJI MEKY KacaTeJIbHON U XOPAOU. YTIIBI MEXAY XOpAaMu
U CeKyliuMHU. BrimcaHHble M ONMCAaHHBIE YETBIPEXYTOJIBHUKUA. B3anMHOE pacnosiokeHue ABYX
okpyxkHoctel. Kacanue okpyxxHocreid. OO011ue KkacaTeabHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanreuc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO.
DopMyIibl TPUBEICHHUSL.

Pemenne TpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne mpakTH4ecKux
3ajlay C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeoOpazoBanue nmogobus. [logobue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O MpoOM3BEIEHUH OTPE3KOB XOpHA, TEOPEMBI O IMPOU3BEIACHUU OTPE3KOB CEKYIIMX,
TEopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa (MOIynb) BEKTOpa, COHANpAaBIEHHBIE BEKTOPbI, IPOTHUBOIOJIOXHO
HAIlPpaBJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BCKTOPOB, PaBCHCTBO BCKTOPOB, OICpAllMKW HaA
BeKTOpamMH. Pa3nokeHue BeKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel
BCKTOpaA. CKaﬂﬂpHOG MPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC I HAXOXKIACHUA JJIUH U YIJTIOB.
JlekapToBbI KOOPJIMHATHI Ha MJIOCKOCTH. YPAaBHEHUsS MPSIMON M OKPYKHOCTH B KOOpJAMHATaXx,
IIepecevyeHe OKPYKHOCTEN U MPAMBIX. METOl KOOpJAMHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIbHUKU. J[nMHa okpyxkHocTH. ['pagycHas u paauaHHas mepa yria,
BBIYUCIICHHE JUTMH YT OKpYyX)HOCTeH. [lomanp kpyra, ceKTopa, CerMeHTa.

JIBIDKEHUS TJIOCKOCTH M BHYTPEHHHME CHUMMETpHM (uryp (3JeMeHTapHble MpeCTaBlICHHS).
[TapannensHbIi iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Ppe3yabTaThbl OCBOCHHMS HporpaMMmbel yuebHoro Kkypca «['eomerpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHKE:

MPOSIBIIEHUEM HHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH, EHHOCTHBIM
OTHOLIEHHEM K JIOCTHIKEHUSM POCCHUMCKMX MaTeéMaTUKOB M POCCUHCKOM MaTeMaTH4eCKOU
IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYrHX HayKaX U MPUKIAIHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W pealu3aldd €ero Ipas,
NpEJCTaBJICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Ppa3IMYHBIX CTPYKTYD,
SIBJICHHM, MPOIEAYp TPaXXKIaHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYX/IEHUIO 3TUYECKUX MPOOJieM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM IOCTHKEHHM
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3TUUYECKHUX MPUHILIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:



YCTAaHOBKOW Ha AaKTHBHOC YyYacTHE B PEIICHWW MPAKTUYCCKUX 3a7ad MaTeMaTHYCCKOM
HANPABIEHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMAaTUYECKOTO OOpa3oOBaHUs HA MPOTSKCHHUH
BCEH JKM3HU JUIA YCICITHOW MPO(ECCHOHAIBHON NEATEIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX
YMEHHIA, OCO3HAHHBIM BEIOOPOM U MTOCTPOCHUEM WHIUBUIYATHHON TPACKTOPUU 00pa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33124, PEIICHUH, PACCYXKACHHI, YMCHHUIO BUICTh MATEMATUYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTAIIUCH B JEATCIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEJICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSI YEJIOBEKA, MPUPOJLI M OOIIECTBA, MOHUMAHHEM
MaTEeMaTHYECKOH HayKu Kak cdepbl 4YeIoBeUeCKOW eATSIBHOCTH, J3TAlOB €€ pa3BUTHI H
3HAUUMOCTH  JUISS  Pa3BUTUS  IUBWIM3AIMH, OBJIAJCHHUEM  S3BIKOM MATEeMATHKH H
MaTEeMaTHYECKON KyJIbTYpPOH Kak CpPEJICTBOM ITO3HAHUS MHpA, OBJIAJICHUEM IPOCTCHIIMMHU
HaBBIKAMM MCCIIEA0BATEIBCKOMN AEATEILHOCTH;

6) ¢usmyeckoe BocnuTaHue, GOpPMUPOBAHHE KYJIbTYPHI 3I0POBbSI M IMOIHOHAIBLHOTO
Os1aronosyqusi:

FOTOBHOCTBIO IPHUMEHSATh MaTeMaTHYECKHE 3HAHHS B HMHTEPECaX CBOETO 370POBbS, BEIACHHS
3JI0pOBOTO 00pa3a >KMU3HM (340POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEKUM 3aHITHHA M OT/BIXA,
peryisipHasi puzndecKas aKTUBHOCTB), COPMHPOBAHHOCTHIO HABBIKA PE(IICKCUU, IPU3HAHHEM
CBOCTO IMpaBa Ha OMIMOKY U TAKOTO JKe TpaBa JPYroro 4eI0BeKa;

7) K0JIOrHYeCcKoe BOCIIUTAHHE:

OpUEHTAIlMe HAa MPUMCHCHHE MAaTEeMaTHYeCKMX 3HAHWW JUIS pElIeHHs 3aaad B o0JjacTu
COXPaHHOCTH OKpYKAaIOIIeH Cpelibl, IUIAHUPOBAHMS TOCTYIIKOB W OIIGHKH HMX BO3MOXKHBIX
MOCIICACTBHM ISl OKPYKAIOIIEH Cpe/bl, 0CO3HAHUEM TJI00ATBLHOTO XapaKTepa IKOJIOTHYECKUX
npoOJIeM U TyTeH UX PEIICHHSI,

8) aganTanus K U3MEHAIOMMMCS YCIOBHSAM COIHALHONH H MPUPOIHOI Cpeabl:
TOTOBHOCTBIO K JICWCTBUSM B YCIOBHUSX HEOMPENEIEHHOCTH, IMOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO JACSITeLHOCTh, B TOM YHCJIC YMEHHUE YIUTHCS Y IPYTHX
JI0JIeH, MpuoOpeTaTh B COBMECTHOMW JI€ATEIHbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUHU U3
OTIBITA JIPYTHX;

HEOOXOIUMOCThIO B (DOpMHpPOBAaHMHM HOBBIX 3HAHUN, B TOM 4YHcle (GOpPMYIHpPOBATH HUICH,
MOHSITHSI, TUTIOTE3bl 00 OOBEKTAaX W SBIICHUSAX, B TOM UYHUCJIC paHee HEM3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIUIO, BOCIIPUHUMATEL CTPECCOBYIO CHTYAITHIO KaK
BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBaTh NPUHUMAEMbIE pELICHUS U JIeHCTBHS,
(bOopMyIMPOBATh U OIICHUBATH PUCKU W ITOCICICTBUS, JOPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

BBIABJIATE M XapaKTCPU30BATh CYIICCTBCHHBIC IIPU3HAKN MATEMATHYCCKUX O6’BGKTOB, HOHSITI/II\/II,
OTHOILIEHUA MEXAYy HOHATUSAMH, (OPMYJIHMPOBATH OINpPEAEICHUs IOHIATUH, yCTaHABIUBATbH
CYILIECTBEHHBIN MPHU3HAK KJIacCU(UKALIMNA, OCHOBAHUS Ul 0000IIEHNS U CPABHEHUSI, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBATh W MPEOOpPA3OBBIBATh CYXKJEHHUSA: YTBEpAUTENbHbIE W
OTpHIIATENbHBIC, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

BBIABJIATE MAaTEMaTHYCCKUEC 3aKOHOMEPHOCTH, B3aWMMOCBA3UM W TPOTUBOPCUUA B (i)aKTaX,
JAHHBIX, HAOJIONEHUSX W YTBEPXKICHMAX, MpeajaraTb KpPUTEpPUH Ui BbISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;



JienaTh BBIBOJBI C HCIOJb30BAHUMEM 3aKOHOB JIOTUKH, JAEJYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;

pa3duparh [10Ka3aTeIbCTBA MATEMaTHMUYECKMX YTBEPXKIEHHH (NpsiMble M OT IPOTUBHOIO),
OPOBOJIUTH  CAMOCTOATENBHO HECJOXHBIE JI0KAa3aTeJIbCTBA MaTeMaTHYeCKuX  (pakTos,
BBICTPAaWBaTh APryMEHTALUIO, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPHl, OOOCHOBHIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

BbIOMpATh CHoco0 pelleHus yuyeOHOH 3ajauu (CpaBHHMBATh HECKOJIBKO BAPHMAHTOB PEIIECHUS,
BBIOMpATh HanOOJIee MOIXOAAIIHNHA ¢ YIETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).
UCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATEIbCKUNH HMHCTPYMEHT IIO3HaHUsA, (OpPMYIUpOBaTH
BOMPOCHI, (DUKCUPYIOIIME MPOTHBOpPEYHE, MpoOdJIeMy, CaMOCTOSTEIbHO YyCTaHABIUBAThH
HCKOMO€ U JaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;
IPOBOJUTH IO CAMOCTOSATENIBHO COCTABICHHOMY TUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOIbIIIOE
UCCJICIOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTHYecKoro OObEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (hOpMyJIMpOBaTh OOOOIIEHUS M BBIBOJABI IO pe3yibTaTaM IPOBEIEHHOTO
HaOJII0/IeHUs!, UCCIIE0BAaHUs, OLICHUBATh JIOCTOBEPHOCTD IOJIYYEHHBIX PE3YyJbTaTOB, BHIBOJOB
1 0000IIEeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAK)XKE BBIABUTATh MPEANOIOKEHUS O €T
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISBJISATH HEJIOCTATOYHOCTh M H30BITOYHOCTh MH(POPMALUH, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BbIOMpPATh, aHAJIU3UPOBaTh, CHCTEMAaTU3MPOBATh M  HHTEPHPETHPOBATH  HMH(OPMAIHIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (opMy IMpelcTaBieHHs HHGOpPMAMM M WUIIOCTPUPOBATH pELIaeMble 3aJayu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJAEKHOCTh HMHPOPMALMU 1O KPUTEPHUSIM, HPEUIOKEHHBIM YUYUTEIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIIPHHMMATh W (OPMYIHPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSIMH W IEISIMHU
o0I1eHus, CHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHMCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS 10 XOMy pEIICHHs 3a7add, KOMMEHTHPOBATh IOJyYCHHBIH
pe3ysbTar;

B X0/€ O0CYyXJeHHs 3aJaBaTb BOMNPOCHI IO CYIIECTBY O0OCYXIaeMOl TeMbl, MPOOJIEMBI,
pelraeMoil 3a1a4uM, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE HA MOUCK PEIIEHHs, COMOCTABIATh CBOU
CYXKICHUS C CYKACHUSIMU JPYTUX YYaCTHHUKOB JHaliora, 0OHApyKUBATh Pa3jIMuue U CXOICTBO
NO3ULIUH, B KOPpEKTHOU opme HOopMyTHUpOBaTh pa3HOIIACHsl, CBOU BO3PAKEHMUS,;
IPEJCTaBISATh PE3yNbTaThl pELICHUs 3ajaud, OHKCIEPUMEHTa, UCCIEOBaHMs, TIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad Ipe3eHTalud MU
0COOEHHOCTEHN ayAUTOpUH;

NOHUMAaTh W UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAWBUIAYAIbHOM palbOTHI IpH
pemeHn: y4eOHbIX MaTeMaTHYECKUX 3a71ad;

IPUHUMATD 11€JIb COBMECTHOH /1€ TeIbHOCTH, IUTAHUPOBATh OPraHU3allUI0 COBMECTHOM paboThl,
pacnpenensaTh BHAbI paldOT, OTOBapHBAaThCS, OOCYX AaTh MpOIECC M pPe3yibTaT padoThI,
0000111aTh MHEHUS HECKOIBKUX TIOIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0O0CyXkAeHHsS, OOMEH MHEHHSMHU, MO3TOBbIE
HITYpPMBl U JIPYTUE), BHIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEUCTBUS C
JpYTMMH 4Jj€HaMH KOMaHJbI, OLIEHHWBATh KAauyeCTBO CBOET0 BKJaJa B OOIIMNA MPOIYKT MO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aMMOCHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:



CaMOCTOSITENIbHO COCTaBIATh IUIAH, aJrOPUTM pEIICHUs 3afaud (MM €ro 4acTbh), BbIOMpATh
croco0 pemeHuss ¢ y4ETOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaLUH.
CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJS IIpollecca M pe3yipTara peleHHs
MaTeMaTHYeCKOM 3a/auHu;

NOpEIBUIETh TPYAHOCTH, KOTOpbIE MOIYT BO3HUKHYTh IPH pELICHUH 3aJjauyd, BHOCUThb
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa EATEIbHOCTH IIOCTABJICHHOW 1M U YCIOBUSM,
OOBSICHATh NPUYMHBI JOCTH)KEHUS WM HEJOCTMD)KEHUS LeJIH, HAaXOAWTh OHIMOKY, JaBaTb
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHHs B 7 Kjacce 00yJIarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:
Pacnio3naBaTh M3yueHHbIE FeOMETpUUECKUe (PUTYPBI, OMPEAEIIATh UX B3aUMHOE PACIIOIOKEHHE,
n300pakaTh T€OMETPHUECKUE (DUTYPBI, BBIOJIHATH YEPTESKHU IO YCIOBUIO 3a1a4d. M3mepsTsh
JMHENHbIE U YIJIOBbIE BEJIIMYMHBL. Pemars 3aauu Ha BBIUMCIEHUE JUIMH OTPE3KOB M BEIUYHH
YTJIOB.

Jenate rpyOyil0 OLIEHKY JMHEHHBIX M YIVIOBBIX BEJIIMYMH IPEIMETOB B pEallbHOM KHU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyarh pasMepbl 3TUX OOBEKTOB 110 MOPSIIKY BEIUUNHBI.
CTpouTh 4epTexku K reOMETPUUECKUM 3aa4aM.

[Tonb30BaThCs NMpU3HAKAMU PAaBEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BaTh NMPU3HAKU U CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUU 33]1ad.

[TpoBOAMTD JTOTUYECKHE PACCYKIECHUS C UCTIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.
[Tonb30oBaTbcs NpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEAEHHOW K TUIOTEHY3€ MPSMOYTOJbHOTO TPEYroJbHUKA, B PEIIEHUU T'€OMETPUUYECKUX
3az1ad.

OnpenensaTh NapajyIeIbHOCTh MPSMBIX C IOMOLIBIO YIJIOB, KOTOphIE 0oOpa3yeT ¢ HHUMH
cekymas. OnpeaensaTs NapajjieIbHOCTh MPSIMBIX C TOMOLIBIO PABEHCTBA PACCTOSHUN OT TOUYEK
OJIHOM IIPSAMOM 10 TOYEK JPYroy IpsIMOiA.

Pemats 3a1aun Ha kieT4aToi Oymare.

[IpoBoAMTH BBIYMCIEHHWS M HAXOAWTh YHUCIOBblE M OYKBEHHbIE 3HAu€HUS YIJIOB B
FEOMETPUUYECKUX  3aJa4aXx C HCIOJb30BAHUEM CYMMBl  YIJIOB  TPEYTrOJBHHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX INpHU INEPECEUCHUM JIBYX MapaljiesIbHbIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1aun Ha HaXOKJIEHHUE YTJIOB.

Bnagers moHATHEM reOMETPUYECKOIO0 MECTa TOYEK. YMETh ONPENessiTh OMCCEKTPUCY YyIiia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

@opMyIUpOBaTh OIpPENEICHHUs] OKPYXHOCTH M Kpyra, XopAbl M JUamMeTpa OKPY>KHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a/au.

Brnaznerp moHATHEM ONMUCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ LIEHTP.
[Tonp3oBaTbest (hakTaMu O TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTroJbHUKA MEPECEKAIOTCs B OHOM
TOUYKE, U O TOM, YTO CepeIUHHbIEC MEPIEHANKYISAPBI K CTOPOHAM TPEYroJbHUKA NEPECEKaAI0TCs
B OZIHOU TOYKE.

Brmagete  mOHATHMEM — KacaTelnbHOM K  OKPY)KHOCTH, IIOJIB30BaTbCi  TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTENIbHON U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUs.
[Tonb30BaThCs MPOCTEUIIMMH T€OMETPUUECKUMHI HEPAaBEHCTBAMU, TOHUMATh UX MPAKTUUYECKUM
CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHS C TOMOIIBIO HUPKYJIIS U JIMHEHKH.

K koHiy o6yuenus B 8 kiaacce 00yJaromuiics MoIyyuT CIeyIoNue MpeIMETHbIE Pe3yIbTaThl:
Pacrio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, MX JJEMEHTbI, MOJb30BaThCS UX
CBOICTBaMM IPU PELIEHUH F€OMETPUUECKUX 3a]ad.



[TprMeHATH CBOWCTBA TOUYKHU NEPECEUYEHUs] MEAMAH TPEYrojbHUKa (LEHTPAa MaccC) B pEIICHUU
3azad.

Brnaners nonstueM cpenHei JIMHUM TPEYrojbHUKA U TpalelMH, IPUMEHITh UX CBOWCTBA MPH
peuieHMU reomeTpuueckux 3anad. Ilomb3oBatbes Teopemon Dameca M TEOpEMOU O
PONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHATh UX JUI PELICHUs IPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKU 110100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.
[Tonws3oBatbess Teopemoil [ludaropa ans pereHuss reoMeTpUYECKUX M NMPAKTHYECKUX 3ajad.
CtpouTth MaTeMaTH4ECKYI0 MOJIENb B IPAKTUYECKUX 33/a4aX, CAMOCTOSATEIBHO AEIaTh YEPTEXK
U HaXOJUTh COOTBETCTBYIOLIUE [UIUHBI.

Brnagerp mNOHATHSMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTPOro yria MpsSMOYIOJbHOTO
TpeyrojpHuKa. [1o1b30BaThCcs STUMU NOHATHAMM U1 PELICHUS IPAKTUYECKUX 3a]1ay.
Boruncnate (pa3iavuHbIMM CIIOCOOAMM) IUIOIIAAL TPEYTOJbHUKA U IJIOLIAAM MHOTOYIOJIbHBIX
¢buryp (monp3ysce, rae HEOOXOAUMO, KaJIbKylasATOpoM). [IpuMeHsATh NOJIydYeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax.

Brnaners NOHATHSMU BIMCAHHOTO M LIEHTPAJIbHOI'O YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yrilax MexAy XopJaMu (CeKylIMMH) M yIje MEeXAYy KacaTelIbHOM M XOpIoil mpu
pELICHUH T€OMETPUUYECKUX 3a7ay.

Brnagerp nNOHSATHEM ONMCAHHOTO 4YETHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA ONHMCAHHOTO
YeThIPEXYToJbHUKA NP PEILICHUH 3a/au.

[TpyMeHsTh MOJlyYeHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHUYECKUE MOJIENH Ui 3a]ad
peasabHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM MOoA00Us U
TPUTOHOMETPUH (IIOJIB3YSACH, IJI€ HEOOXO0AUMO, KAJIbKYJISTOPOM).

K koH1y 00ydeHus B 9 kiacce 00ydaromuiics MoIyyuT ClaeIyIoNue NpeIMeTHbIE Pe3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMU OCTPBIX YIJTIOB, HAXOJUTH C MX MOMOIIBIO pa3IMYHBIE
3JIEMEHTHI TMPSMOYTOJBHOIO TPEYroJbHUKA («PELIEHUE MPSMOYTOJIHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ noMOIIbIO KaNbKYJIATOPA) JUITMHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.
[Tonp3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIs
HAXO0X/IEHNS COOTHOILIEHUHN MEXy TPUTOHOMETPUUECKUMHU BEITUUYNHAMHU.

Hcnonp30BaTe TEOPEMBI CHHYCOB M KOCHUHYCOB JJIi HAXOXJIEHUS DPA3JIMUHBIX DIIEMEHTOB
TPEeYrojbHUKa («pelIeHUue TPEyroJbHUKOBY»), MPUMEHITh UX IPU PEIICHUU T€OMETPUUYECKUX
3az1ad.

Brnagerp monsTHSMH TpeoOpa3oBaHUs IMOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJI00OHBIX
¢uryp. [lonp3oBaThCsl CBOMCTBaMH 1M0100UsI MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATh JUTMHBI
U HAXOJIUTh YIWIbl y MoAoOHbIX ¢(uryp. [IpumeHsTe cBolicTBa mogo0usi B NMPAKTUYECKUX
3aadax. YMeTh IPUBOAUTH IPUMEPHI NOJOOHBIX (PUTYpP B OKpPY’KAIOIIEM MUpE.

[Tonb30BaTbcs TeOpeMaMH O MPOU3BEACHUM OTPE3KOB XOpPH, O NPOM3BEIACHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMATh UX F€OMETPUUECKUN U (PU3HUECKUN CMBICI, IPUMEHATh
UX B pEIIEHUH IeOMETPUYECKUX U (U3NYECKUX 3a1ad. [IpuMeHsATh CKansgpHOe MpOU3BEAECHUE
BEKTOPOB I HAXOXKACHUS UIMH U YTJIOB.

ITonp30BaTbcs  METOAOM  KOOpAMHAT HAa IUIOCKOCTH, MPUMEHATH €ro B  PEUICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers NOHATHSAMH TNPaBUIBHOTO MHOTOYIOJBHUKA, JJIWHBI OKPYXHOCTH, IJIMHBI JTyr'd
OKPYXKHOCTH W DPaJuaHHOW Mephl yIia, YMETh BBIUUCIATH IUIOMIAAb Kpyra M €ro yacTei.
[TpyMEHATDH MOIy4EHHbIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUU (QUTYp, NPUMEHSTHh JBHUKEHHS IUIOCKOCTH B
IPOCTEHIINX CITydasix.

[TpyMeHsTh MoJTydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKUe MOJIEH Ui 3a]1a4
peasbHOM JKM3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOoAoOus U
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIBb3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

PabGouas nporpamma «BeposiTHOCTB M cTaTHCTHKA» 7-9 Ki1ace



B coBpemenHOM 1H(poBOM MHpEe BEpOSATHOCTh M CTATUCTHKA MPUOOPETaloT BCE OOJBIIYIO
3HAYUMOCTh, KaK ¢ TOUYKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHHH, TaK U UX POJIU B 0OpPa30BaAHUH,
HEOO0X0IMMOM KaXKJOMy 4YeloBeKy. Bo3pacTaer ymcno npodeccuii, mpu oBiaeHUN KOTOPBIMH
TpeOyercs xopoiuas 0a3oBas MOATOTOBKA B OOJACTH BEPOSTHOCTH W CTAaTHCTUKH, TakKas
NOJArOTOBKA BaKHA IS MPOJOJDKEHUS OOpa3oBaHMS W IS YCHEUIHOH NpoQecCHOHATBHOM
Kapbephl.

Kaxaplii yenoBek NOCTOSTHHO IPUHUMAET PELIEHUSI Ha OCHOBE UMEIOLINXCS Y HErO JIaHHBIX. A
JUIsi 0OOCHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBHSIX HEJOCTAaTKa WM M30BbITKA MHPOpMAIUH
HEOO0XO0MMO B TOM YHCJIE XOpOUIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE M CTATHCTUYECKOE
MBIIUICHHUE.

MIMEeHHO TMO3TOMY OCTpPO BCTaja HEOOXOAMMOCTh c(OpMUPOBaTH y OOYyYarOMIUXCS
(GyHKIIMOHAIBHYI0O TIPAaMOTHOCTh, BKIIIOYAIONIYyl0 B ce0d B KadyecTBe HEOTheMJIeMOn
COCTAaBIIIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAJIW3UPOBATh HH(POPMALHIO,
IPEJICTABICHHYI0O B pa3lW4yHbIX (opmax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHUX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOANUTD IPOCTEMIINE BEPOATHOCTHBIE PACUETHI.
3HAKOMCTBO B y4eOHOM KypC€ C OCHOBHBIMH NMPUHIUIAMHU cOOpa, aHAIM3a U MPEJCTaBICHUS
JAHHBIX U3 PA3UYHBIX cep KU3HU OOIIECTBA M TOCYJapCTBa MPHOOIIACT OO0ydYaromuxcs K
oOIIecTBeHHBIM ~ HHTepecaM. M3ydeHHMe OCHOB KOMOWHATOPHUKM pPa3BUBAET HABBIKU
opranuzaiy mnepedopa u moJjcuéTa YMciIa BapHAHTOB, B TOM YHCJIE B MPUKJIAIHBIX 33/Ja4ax.
3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co3naéTt MaremMaTHueckuili ¢GyHIaMEHT Ui
(GOopMUPOBAHUS KOMIICTEHIIMI B 00JacTH WHPOPMATHKU W TUPPOBBIX TexHojoruil. Ilpm
W3YYEHUU CTAaTHUCTUKHM M BEPOSATHOCTH OOOTamalTcs MpeACTaBICHUS OO0y4arommxcs o
COBPEMEHHOI KapTHMHE MUpPAa U METOJlaX €ro Hcciel0BaHus, POPMUPYETCS MOHUMAaHHUE POJIU
CTAaTHCTUKH KaK MCTOYHHMKA COLMANLHO 3HAYMMOW WMH(OpPMAlUU M 3aKIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTBeTCcTBHM C JaHHBIMU LIETSIMHU B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca «BeposaTHOCTb
U CTaTUCTHKa» OCHOBHOIO OOIIero oOpa3oBaHUS BbIAEIEHBI CIEAYIOIINE COAEpKAaTeIbHO-
Metonudeckue auHMM:  «[IpeacTaBneHuWe  JaHHBIX W OMHUCATENbHAs  CTATUCTHKAY,
«BeposTHOCTBY, «eMeHThl KOMOMHATOPUKNY, «BBeenue B Teopuro rpadoBy.

Conepxxanne nuHUM «lIpencraBieHne JaHHBIX U ONMHUCATENbHAS] CTATUCTUKA» CIYKUT OCHOBOM
s (opMUpOBaHUST HABBIKOB pabOThl ¢ HWHGOpMAIMEH: OT YTEHHUS W HWHTEpPIpeTaruu
uH(poOpMalliK, TpeACTaBICHHOW B Tabnuiax, Ha auarpamMmax © rpadukax, 10 coOopa,
NpPEJCTaBICHUST W aHalIW3a JAaHHBIX C MCIOJIb30BAHMEM CTAaTUCTHMUYECKHUX XapaKTEPUCTUK
CpenHUX © paccemBaHus. Paboras ¢ JgaHHBIMH, OOydYarIIuWecs ydarcs CYUTHIBaTh U
WHTEPIPETUPOBATh JaHHBIC, BBIJBUraTh, APTYMEHTHPOBATH W KPUTUKOBATH MPOCTEHIIIHE
TUIOTE3bl, Pa3MBIIUIATh HaA (aKTOpaMH, BBI3BIBAIOIIMMH HW3MEHUHMBOCTh, M OIICHHBATH HX
BJIMSTHUE HA pacCMaTPUBAEMbl€ BETMUMHBI U TPOLIECCHI.

NHTyUTUBHOE MIPEACTABIEHUE O CIy4alHOW MU3MEHYMBOCTH, UCCIIEI0BAHUE 3aKOHOMEPHOCTEN
U TEHJACHUUWA CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOW IS M3YYEHHUS TEOPUU BEPOATHOCTEM.
bonbiioe 3HaueHHEe MMEIOT MPAKTUYECKUE 3aJaHUsl, B YACTHOCTU OIBITHl C KJIACCUYECKUMH
BEPOSITHOCTHBIMUA MOJICIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONoaoOust ciydaHoOro coObrtus. Ilpu
M3y4eHUH Y4YeOHOro Kypca oOOydwaromuyecs 3HAKOMSTCS C TPOCTCUIIMMU METOIaMU
BBIYHMCIICHUSI  BEPOSITHOCTEM B CIAy4YyalHBIX JKCIIEPUMEHTaX C  PaBHOBO3MOXHBIMH
AJIEMEHTapHBIMU UCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIIOIIMMU CTaBUTh U pellaTh
Oonee cioxHbIE 33Maud. B yueOHBINH Kypc BXOAST HadyalbHBIE MPEICTABICHUS O CIyYalHBIX
BEITMYMHAX M UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYILECTBIISETCS 3HAKOMCTBO OOYYAIOIIUXCS C MHOXKECTBAMHU U
OCHOBHBIMH OTI€paIlMIMH HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHHS IS
pellleHuss 3a/lad, a TaKKe HCIOJNB30BAaHMUS B APYTUX MaTEeMAaTUYECKUX Kypcax M y4eOHBIX
npeaMerax.



B 7-9 knaccax msywaetcsi yudeOHBIM Kypc «BeposSTHOCTh M CTaTHCTHKA», B KOTOPBIM BXOMIST
pasnensl: «lIpencraBieHne MJaHHBIX W ONHUCATENbHAs CTATUCTHKa», «BeposTHOCTHY,
«2QneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy.

Ha u3yuyenue yuebnoro kypca «BeposiTHOCTD U cTatucTikay orBoautcs 101 u: B 7 xnacce — 34
yaca (1 gac B Hegemo), B 8 kinacce — 34 vaca (1 gac B Henento), B 9 kiacce — 33 vaca (1 gac B
HEJIETIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

[IpencraBiaeHre JaHHBIX B BUJIE TaOJHII, JUarpaMM, rpagukoB. 3amoiHeHne Ta0ull, YTeHHE 1
MOCTpOeHHEe nauarpamMMm (CTOJIOMKOBBIX (CTOJNOYATHIX) W KpYroBbiX). YUreHue rpaduKoB
peasbHBIX IporeccoB. M3Bieuenne uH(popManuu U3 auarpaMMm M TaOJHIl, MCIIOIB30BAaHHUE H
UHTEpIpETAINS JaHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpelHee apu(METHYeCcKoe, MeOuaHa, pa3Max, HauOoibliee H
HaMMEHbIIICe 3HAYCHUsI HA0opa YMCIIOBBIX JaHHBIX. [IpuMepsl cirydaitHONH H3MEHYMBOCTH.
CrnyyaliHplii 3KCHEpUMEHT (OMBIT) M ciydaiiHoe coObiTHe. BepostHocTh M wacrorta. Poib
MaJIOBEPOSITHBIX M MPAKTUYCCKH JOCTOBEPHBIX COOBITHI B MPUPOZAE U B oOliecTBe. MOHETa |
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHp BepimHbl. Yncino pédep M cymMMapHasi CTEIICHb BEPIIWH.
[TpencraBnenne o cesizHoctu rpada. Llenu u mukisl. [Tyt B rpadax. O6xoxn rpada (ditiepos
nyth). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3a1a4u ¢ moMoInbto rpagoB.

8 KUIACC

ITpencraBienue naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukoB.

MHoOX€ecTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanuu HaJl MHOXECTBAMMU:
o0beIMHEeHHe, IMepecedyeHue, jgomnoiHeHue. CBoiicTBa omepanuii HaJl MHOXXECTBAMMU:
NEPEMECTUTENIBHOE, COYETaTeNIbHOE, paclpelleIuTeNbHOe, BKIO4YeHus. Mcnomb3oBaHue
rpau4ecKoro npeacTaBIeHUss MHOXKECTB Il ONIMCAHUs pealIbHBIX MPOLIECCOB U SBJICHUH, IPU
peLIeHNH 3a]1a4.

N3mepenne paccemBaHus JaHHbIX. /Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

OneMeHTapHble COOBITHS cilydaiiHoro omblta. CiryyaiiHble coObITusl. BeposTHOCTH COOBITHH.
OnBITHI C paBHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOOBITUSIMU. CiydaiiHblii BbIOOp. CBS3b MEXKAY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILECTBE U HAYKe.
JepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTh IYTH, CYIECTBOBAaHHE BHCSYEH BEPIIMHBI,
CBSI3b MEXIY YHUCIOM BepIMH M yuciaoM pébep. IlpaBuno ymHoxeHus. Pemienue 3amau c
MOMOIIBIO TpadoB.

[TpotuBononoxHble cobbiTus. Jnarpamma Ditnepa. OO0beAUHEHNE U TIEpeceYeHHE COOBITHI.
HecoBmectHbie coObiTus. DopMmyna CcloXKeHUsS BEpPOSTHOCTEH. YCIIOBHAas BEPOSITHOCTD.
[TpaBuino ymuHoxxenusi. HesaBucumele coObitust. [IpeacraBienne skciepuMeHTa B BUJIE JepeBa.
Pemienne 3agau Ha HaxOoXJIEHHE BEPOATHOCTEH C IOMOILBIO JIepeBa  CIy4alHOTo
AKCIIEPUMEHTA, IUarpaMMm ODUiepa.

9 KJIACC

[IpencraBieHue NaHHBIX B BHJE TaONHIl, AMarpamm, rpa(uKoB, HMHTEpIpETalus TaHHbBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM 1aHHBIM.

[TepecranoBku u Qaxrtopuan. Couetanus u uuciao coderaHuil. TpeyroiapHuk Ilackans.
Pemenue 3a1a4 ¢ uCnosib30BaHNEM KOMOMHATOPUKH.



I'eomerpuyeckas BeposTHOCTh. CiydalHBIN BBIOOpP TOYKM W3 (PUTYpPHl Ha IUIOCKOCTH, W3
OTpe3Ka U U3 Iyr'¥ OKPYKHOCTH.

Ucnpitanue. Yenex u Heygadya. Cepusi ucnbiTaHui 10 nepBoro ycrexa. Cepus MCHBITaHUMA
bepnymiu. BeposiTHOCTH cOOBITHI B cepuH UCTIBITAHUN bepHyIuu.

CiydailHass BeJIMUYMHA M paCHpEAesIeHHE BepOsTHOCTEM. MareMaTrhudeckoe OXKHUJaHUuE U
qucnepcus. [Ipumepsl MaTeMaTH4ecKoro OXUAAHUS KaK TEOPETUYECKOTO CPEAHET0 3HAUYECHUS
BEJIMYMHBI. MaTeMaTnyecKkoe 0’KMJIaHUE U JUCHEPCHS CIIYYaliHOW BEJIMYUHBI «YHCIIO YCIIEXOB
B CEPUU UCIBITAHUI bepHyum».

[TonsiTue o 3akoHe Oonbliux yucen. M3mepeHue BeposSTHOCTEH C MOMOIIbIO YacToT. Ponb u
3HaUEHUE 3aKOHA OOJIBIINX YKCEI B IPUPOJIE M OOIIECTBE.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHA IITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoOCTHBIE Pe3yJbTaThl OCBOCHUS NIPOrpaMMbI yd4eOHOTO Kypca «BeposTHOCTh W
CTaTUCTUKA» XapaKTEPHU3YIOTCSA:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K IMPOLUIOMY M HACTOSALIEMY POCCUMCKON MaTE€MaTHWKH, EHHOCTHBIM
OTHOUIEHUEM K JOCTHXKCHUSM POCCUUCKHX MATEMAaTUKOB M POCCHUMCKOM MaTeMaTUYECKON
HIKOJIBI, K HCIIOJIb30BAHUIO STUX JOCTHKEHHM B IPYTHX HayKaxX U MPUKIATHBIX cepax;

2) rpa:KIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHINIOJIHGHHIO OOSI3aHHOCTEH TpakJaHWHA M peaiu3alid  ero IIpas,
MPEACTABICHHEM O MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHHUPOBAHMS DPA3IUYHBIX CTPYKTYD,
SBIICHUH, TPOIIEIYp TPaXAaHCKOrO 00IIecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO dTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUM
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTU€ B pELIEHUHM NPaKTUYECKHX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXXHOCTH MaTeMaTHYECKOTO OOpa3oBaHUsS HA MPOTKEHUH
BCEH KM3HU /IS YCIEUTHOW MpodecCHOHANBbHON NeATEeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUM, 0CO3HAHHBIM BHIOOPOM U MTOCTPOECHUEM HHAMBUAYATHLHON TPACKTOPUHN 00pa30BaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HOMOLMOHAILHOMY M OSCTETHYECKOMY BOCHPHUSTHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, pEIICHUH, PacCy JACHUN, YMEHHUIO BUIETh MaTEMaTHIECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIle B JEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKA, MPUPOABI MU OOIIECTBA, MMOHUMAHHEM
MaTeMaTHYeCKON HayKu Kak c(epbl YeIoBEUECKON NesATENbHOCTH, JTaloB €€ pa3BUTUA U
3HQUUMOCTH  JUUII  Pa3BUTHUS  [MBWJIM3AINMH, OBJAJACHUEM S3BIKOM MaTeMaTHKU W
MaTE€MaTUYeCKOW KyJIbTYpOHl Kak CPEeICTBOM IIO3HAHHWS MHPA, OBJIAJICHUEM MPOCTEUIIMMHU
HaBBIKAMH HCCJIC0BATEILCKOM ACSITECIIFHOCTH,

6) ¢usuyeckoe BocHUTAHHWE, (POPMHPOBAHUE KYJbTYPbl 3A0POBbS M IMOLHMOHAJIBHOIO
OJ1aronosy4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B MHTEpPEcax CBOETO 3J0POBbS, BEICHHS
310pOBOT0 00pasa )U3HU (370pOBOE MUTAHKUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U OT/ABIXA,
perynspHas (pu3nueckas akTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediekcuu, mpu3HaHHEM
CBOETO ITpaBa Ha OMMOKY M TAKOTO YK€ IpaBa APYroro 4YeI0BeKa;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:



OpHEHTAllMe Ha NPUMEHEHUE MaTeMaTU4YeCKMX 3HaHWM [UId peleHus 3agad B o01acTu
COXPaHHOCTH OKpPYXaroUIel cpelbl, IUIAHWPOBAHMSI MOCTYIKOB M OLIEHKM HX BO3MOKHBIX
HOCJIEACTBUM Ul OKPY’KAIOLIEH Cpefibl, OCO3HaHUEM IJI00aIbHOI0 XapaKTepa SKOJIOTHYECKUX
po0JIeM U IyTel UX PEILEHUs;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpeabl:
TOTOBHOCTBIO K JEWCTBHUAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTUYECKYIO ACITEIBbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCA y IPYrUX
Jrozed, mpruoOpeTaTh B COBMECTHOW JIEATEIHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHLIUHU U3
OIbITA IPYTHX;

HEOO0XOUMOCTBIO B (POPMHUPOBAHMHM HOBBIX 3HAHHWH, B TOM ducie (HOpMyTupoBaTh HIEH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YMCJIE paHEEe HEU3BECTHBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTHUPOBaTh I[PUHUMAEMbIE PpELICHUS U JEHCTBUS,
(GopMynUpOBaTh U OLIEHUBATh PUCKHU U MOCIIEICTBUS, (YOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

BBISBIIATh U XapaKTEPU30BATh CYLIECTBEHHBIE IPU3HAKN MaTeMaTHYECKUX OOBEKTOB, MOHITUH,
OTHOIICHUA MEXAY HOHATUSAMH, (OPMYIMPOBATH OINPEACICHUS IOHITUH, yCTaHABIUBAThH
CYIIECTBEHHBIN NPU3HAK KJIacCU(UKALMU, OCHOBAHUS JUIsl 000OIEHHUS U CPABHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpPa3OBbIBATh CYKICHMS: YTBEPAUTENbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBJIATh MAaTE€MaTHUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEYUs B (akTax,
JAHHBIX, HAOMIOJEHUSX M  YTBEPXKIEHUSX, MpeularaTb KpPUTEPUU JUISI  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

JIeNaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEPKAEHUM (MpsIMble M OT MIPOTHUBHOIO),
IPOBOJUTH  CaMOCTOSATENBHO HECIOXKHBIE JIOKa3aTeIbCTBa MaTeMaTHYeCKUX  (PaKTos,
BBICTpAauBaTh AapryMEHTAllMI0, MPHUBOJIUTH TNPUMEPHl U KOHTPIPHUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CHOoco0 pemieHusi yuyeOHOH 3aqaud (CpaBHUBATh HECKOJIBKO BapHUaHTOB pPELICHUS,
BbIOMpATh HanboJIee MOAXOAAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).
HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT IO3HaHUSA, (OPMYyJIUpOBATH
BOMPOCH], (PUKCUPYIOIIME HNPOTHBOpEYHE, MNpoOJIeMy, CaMOCTOSTEIbHO YCTaHABIMBATh
HCKOMOE U JJaHHO€, POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;
IPOBOJUTH MO CAMOCTOSATENBHO COCTaBIEHHOMY IUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOIIbIIIOE
UCCIICIOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEKAY COOOH;

CaMOCTOSITENIbHO (OPMYJIUPOBaTh O0OOIIEHUS M BBIBOJBI IO pe3ylbTaTaM MpPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEJOBAHNUS, OLIEHUBATh JJOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIEHIH;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIATH NPEATIONOKEHUSA O €T0
pPa3BUTUHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmaumeii:
BBISIBJISITH HEOCTATOYHOCTh W W30BITOYHOCTh WH(OPMAILUU, MTAHHBIX, HEOOXOAWMBIX IS
peLIeHNs 3a0a4u;



BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W  HMHTEPIPETUPOBATH MH(GOPMALIUIO
pa3INYHBIX BUAOB U (POPM IpEICTABICHUS;

BbIOUpaTh (GopMy mpelncTaBieHHUs HHGOPMAIMUM W WUIIOCTPUPOBATH pelllaeMble 3ajauu
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAE&KHOCTh HH(MOpPMALMU 10 KPUTEPUAM, IMPEAJIOKEHHBIM YUYHUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIpUHUMATh U q)OpMy.HI/IpOBaTB CYy:KACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMHU
oOLIeHHs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX
TCKCTAaX, JaBaTb IIOJACHCHHUA II0 XO4Yy PpCHICHUA 3aaadyud, KOMMCHTUPOBATH HOJIy‘-ICHHBIfI
pe3yJbTaT;

B XOJi¢ OOCYXIEHHs 3a/JaBaTh BOMPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl, HpPOOIEMBI,
pelaeMoii 3a7auu, BbICKa3bIBaTh UJEH, HallEJICHHbIC HAa MOWCK PEHICHUS], COMOCTABISATh CBOU
CYXJIEHUS C CYXKIEHHUSIMH APYTHX YYaCTHHUKOB JHAJora, OOHApY>KUBATh Pa3Inyue M CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOrIACHsI, CBOM BO3PAXKECHHUS;
NpEaACTaBIATL PE3YJbTAaThl PCIICHHA 3ada4dud, OSKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh ¢GopMaT BBICTYIUIGHHS C Y4ETOM 3aJad NpPE3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIUBUAYAIbHOH pPabOTHl HpH
PCIICHHUN y‘I€6HI>IX MAaTEMATUYCCKUX 3aJa4,

MPUHUMATH 1[€J1b COBMECTHOMU JESITeNbHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM paboThI,
pacmpenensaTb BHIBI paboT, JOTOBApHBATHCSA, OOCYXKIATh NPOIECC W PE3yabTaT paboTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThel (00CYXIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThl M KOOPAMHHPOBATH CBOM JIEHUCTBHUS C
APyruMu 4JICHaMMW KOMAaH]JbI, OLCHUBATH Ka4CCTBO CBOCIO BKJIaAa B 06IIIHI>'I IIPOAYKT II0
KpUTepUsM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aJTOPUTM pElIeHHs 3adadd (WIK €ro 4acTh), BBIOMPATH
croco0 pemeHuss ¢ Yy4ETOM MMEIOUIMXCS pEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4ETOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yibTara peHieHUs
MaTeMaTUYECKOH 3a7aun;

IpeIBUJETh TPYIHOCTH, KOTOPbIE MOTIYT BO3HUKHYTb IpU pELIEHUH 3aJa4yld, BHOCHUTH
KOPPEKTHBBl B JEATEJbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJlbTaTa JAEATEIbHOCTH IIOCTABIEHHOW ILIEJIM U YCJIOBHUSAM,
OOBSACHATh TPUYMHBI JOCTHIKEHHUS WJIM HEJOCTHKEHMs 1IeJM, HaXOAWUTh OIIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00ydenust B 7 Kjacce 00yJaromuiics MOJIy4UT CICAYIOIINUE TPeIMETHbIC Pe3yIbTaThl:
Yutats nHGOpMAIUIO, TIPEACTABICHHYIO B TA0JIMIIAX, HA TUarpaMMax, MPeACTaBIsATh JaHHBIC B
BUJIE TaOJHIl, CTPOUTH TUArpamMmbl (CTOIOMKOBBIE (CTONOYATHIE) M KPYTOBBIE) MO MacCHBaM
3HAYEHUU.

OnuceIBaTh M UHTEPIPETHPOBATH PeaNIbHBIC YHUCIOBBIE JaHHBIC, IPEACTABICHHBIC B TaOIUIAX,
Ha JuarpaMmmax, rpadukax.



Hcnonb3oBaTh 11 ONUCAaHUS JAHHBIX  CTATUCTUYECKHE  XapaKTEPUCTUKHU: CpEIHEe
apudmeTnyeckoe, MeraHa, HauOOJbIIee U HANMEHbIIIeE 3HAYCHHUS, Pa3Max.

HmeTs npepcTaBieHue o caydyailHOW M3MEHYMBOCTH Ha MpHUMeEpax IeH, (PU3HMUYECKUX BEIUYHH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABIICHUE O CTATUCTUYECKON YCTONYMBOCTH.

K koH1y 00yuenus B 8 ki1acce o0ydaromuiics MoJIyduT CIeAyIOIIUe TpeIMeTHbIe Pe3yIbTaThl:
W3Briekaty U mpeoOpa3oBeiBaTh WHGOPMAIUIO, TIPEJACTABICHHYIO B BHJIE TAOJHI], JHArpamm,
rpaduKoB, MPeACTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukosB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeseil: CpeHUX 3HAUYCHUM U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTBI YMCIOBBIX 3HAYCHH M 9aCTOTHI COOBITHI, B TOM YHCIE IO pe3yabTaTam
W3MEPECHHUI U HAOJII0ICHUH.

Haxoauts BEpOSTHOCTH Ciy4alHBIX COOBITHI B OIBITAX, 3HASI BEPOSITHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Hcnonpk3oBath rpaduyecKue MOJICNN: JEPEBO CIIYIaliHOTO SKCIIEPUMEHTA, TUarpaMMBbl Ditnepa,
YUCJIOBas Opsmasl.

OnepupoBaTh TMOHATUSMU: MHOXECTBO, TOJIMHOXECTBO, BBINOJHATH OMEPALMH  HaJ
MHO>KECTBaMU: 00bEAUHEHHUE, MIepeceueHue, TOMOTHEHHUE, IEPEUUCIIITh AIEMEHThl MHOXKECTB,
MPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnone3oBath rpadudeckoe MpeICcTaBIeHHEe MHOKECTB U CBSI3el MKy HUMHU IS OMHCAHUS
MIPOLIECCOB U SIBJICHUH, B TOM YHCJIE TIPU PEIICHUU 3a7a4 U3 JPYTUX YYEOHBIX MPEIMETOB U
KYPCOB.

K koHIty 00y4eHHs B 9 Kj1acce 00yJIarOIIMIACS MOJIYIUT CICTYIOIINAE TPEIMETHBIC PEe3yIbTaThI:
W3Bnekats u mnpeoOpa3oBbIBaTh WH(GOPMALIKIO, MIPEJICTABICHHYIO B PA3TUYHBIX UCTOUYHUKAX B
BUJE TaONMUI, AWarpamMM, rpaduKoB, TPEACTABIATH JaHHbIC B BHIE TaONUIl, IHATPAMM,
rpaguKoB.

Pemarp 3amaum OpraHW30BaHHBIM TIEPEOOPOM BAPUAHTOB, a TaKXKE C HCIIOJIB30BAHHEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonb3oBath onucareabHble XapaKTEPUCTUKH JJII MACCUBOB YHCJIOBBIX JAaHHBIX, B TOM YHUCJIE
CpeIHME 3HAYEHUSI U MEPbI PACCEUBAHUS.

HaxoauTh 9acTOTHI 3HAYEHHWI W YaCTOTHI COOBITHS, B TOM YHCIIE TMOJB3YSACH PE3yJbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

Haxoauts BEpOSATHOCTH CIYYalHBIX COOBITHI B M3yYEHHBIX OMBITaX, B TOM YHCIIE B OIMBITAX C
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMH COOBITUSMU, B CEPUAX UCIBITAHUN IO TIEPBOTO yCIexa, B
cepusx ucnblTaHni bepHyun.

HNMetp npeacTaBieHue o caydyailHOM BETUYMHE U O PacpeleICHUN BEPOSITHOCTEM.

Nmetp mpencraBiieHHe O 3aKOHE OOJIBIIMX YHCET KaK O TMPOSBICHUM 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJNBIIMX YKCEN B MPUPOE U OOIIECTBE.



