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OdenepanbHas pabouas mporpamma mo ydeOHoMy mpenmery «MaremaTtuka
(6a30BbIN ypoBeHB) (mpeaMeTHas obnacth «Matematuka u uHopmaTuka») (manee
COOTBETCTBEHHO — MporpaMmMa TO0 MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENILHYIO  3aIlMCKY, COJAep)KaHue OOydeHMs, I[UJIAaHUPyEeMble pe3yJIbTaThl
OCBOEHUSI IPOTPAMMBI IO MaTeMaTHKE.

[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas pabodas MporpaMMa IO MaTeMaThke i OOyJaroIuXcs C
3aJIep>KKOM Tmcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIIEro
oOpa3oBaHHsi TIOATOTOBIEHA Ha ocHOBe DenepanbHOTO  TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO ~ CTaHJapTa OCHOBHOro obmero obOpazoBanus  (IIpuxas
Munnpocsemenuss Poccuu or 31.05.2021 r. Ne 287) (mamee — dI'OC O0O0),
denepallbHOW aganTUPOBAHHOW 00pa30BaTEIBHON MPOTrpaMMBbl OCHOBHOTO OOIIETO
oOpa3oBaHusl i OOYYarOMIMXCSl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI
(ITpuka3z Munnpocsemenus: Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHHs MO Y4eOHOMY MpEAMETY
«Maremaruka», @enepanbHON MPOrpaMMbl BOCIIUTAHUS, C YIETOM paclpeIeIeHHBIX
o KiaccaM TpOBEpSIEMBIX TpeOOBaHHWI K pe3yiabrataM ocBoeHus: denepalibHOM
aJanTUPOBAHHOM 00pa30BaTEILHON MPOrpPaMMbl OCHOBHOTO 0OIIEro 0Opa3oBaHUS
Uist 00y4arolmuxcsl ¢ 3aJepKKOM TICUXUUYECKOro pas3BuTus. B paboueil mporpamme
YUTEHBI HJIeU U ToJIokeHus: KoHIenmu pa3BuTusi MaTeMaruueckoro ooOpa3oBaHus B
Poccuiickon denepanmmu.

OO0mas xapakrepucTuka yueoHoro npeamera «MareMaTuka

YueOnpiii mpeamer «MaTemMaThka» BXOAMT B TPEIAMETHYIO 00JacTh
«Marematuka ¥ uHbopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYJABTYpPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHUPOBAHUIO YMEHHUS TOJIH30BATHCS
aJIrOpUTMaMH, a TaKXKe MPHUOOPETEHHIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MoBCeAHEBHOW ku3HM oOywatoruxcst ¢ 3[IP. VY4eOnblii mnpemMer pa3BuUBaeT
MBIIIJICHWE, TPOCTPAHCTBEHHOE BOOOpakeHHEe, (YHKIMOHAIBHYIO TPaMOTHOCTb,
YMEHHUS ~ BOCHPHHHMAaTb W  KPUTHYECKH  aHAIM3UPOBaTh  WHGPOPMAIIHUIO,
MPEICTaBICHHYIO B PA3JIMYHBIX (pOpMax.

OOydenne mareMatuke MaéT BO3MOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 31IP
TOYHYIO, PAIMOHAIFHYI0 W WH(DOPMATHBHYIO pedYb, YMEHHE OTOMpaTh HambOolee
MOXONSAIINE S3BIKOBBIC, CUMBOJIIMYECKHE, TpadUdecKue CPenCcTBa IS BBIPAKEHUS
CYXKJI€HUW U HATJISIAHOTO UX MPEACTABICHUS.

Heo0xomuMpIM KOMITOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAHHH
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIBHOCTH,
MpeACTaBICHUE O MPEAMETE U METOJIaX MaTEeMAaTUKH, UX OTJIUYUN OT METOMIOB IPYyTHX
€CTECTBEHHBIX U T'YMAHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX NMPUMEHEHUS] MaTeMaTUuKu
JUIS pEelIeHUs] HAyYHBIX W MPUKIAJAHBIX 3a7ad. Takum 00pa3oM, mMareMaTH4ecKoe
o0pa3oBaHUE BHOCHUT CBOU BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYJIBTYphl YEJIOBEKA.



N3yueHne MareMaTuku TakKe CIOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKICHHM,
BOCTIPUSTHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxaetr cojaep:kaHue oOydeHus mnpeaMmery «MartemaTukay ¢
y4eToM 0coObIx 00pa3oBaTenbHbIX MOTpeOHOCTe oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka» MpeCTaBlIsIeT ONPEeaeICHHYIO CIOXHOCTD s
yuamuxcs ¢ 3I[IP. V ob6yuatomuxcst ¢ 3[IP nHaunbonee BbIpakeHbl OTCTaBaHHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTpaKTHbIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYHHBI. B TOXXe Bpems npu crenuagsbHOM
oOydyeHnrn OOydYarIIMecss MOTYT BBINOJHATH 3adaHus 1Mo ainroputMmy. OHuH
BOCIIPUUMUYKBBI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HAa aHAJOTMYHOE 3aJlaHHe
YCBOEHHOTO crnioco0a pemieHusi. CHUXKEHUE PA3BUTHSI MBICIUTEIBHBIX OMEpaIuil u
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TPUBOIAT K HEAOCTATOYHOMU
OCMBICJICHHOCTH COBEPIIIAEMBIX YYCOHBIX NEUCTBUU. Y 0O0ydarommuxcs 3aTpyIHCHBI
CYCTHBIC BBIUMCIICHUS, MPOU3BOJMMBIE B yMe. B NMHUCHbMEHHBIX BBIUUCICHHUSIX OHU
MOTYT TPOIYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ 4YMCIOBBIMU
BBIPOKCHUSIMH, BBIYUCICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsiiok AevictBuit. [lpu ymporenun, mpeoOpa3oBaHUM BBIPAKEHUN ydYaIllluecs ¢
3[IP He MOTYT C€aMOCTOATEIbHO TMPUHATH pEIIeHHe O MOCIe0BaTeIbHOCTH
BBHITIOJIHEHUSI JIeUCTBUN. KOHKPETHOCTh MBINIUICHUSI OCJIOXKHSIET YCBOCHUS HaBBIKA
peuieHrs YpaBHEHMM, HEpPAaBEHCTB, CHCTEMbl YypaBHeHMH. MM ManomocTymHO
CoBepIlIeHnEe 00PATUMBIX OTIEPALIHA.

Husknii  ypoBeHb pa3BUTUSl JIOTMYECKHX  OIEpaldil, HEAOCTaTOYHAas
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSIOT U3y4YeHHe TeMmbl «DyHKUUW»: TpHU
onpeneneHn  (GYHKIUOHAIBHOW 3aBUCHUMOCTH, TPU ONUCAHUU TpaduyecKoin
CUTYaIuH, UCIIOJIb3Ysl TCOMETPUUCCKUM, aNreOpandeckuid, QyHKITMOHATBHBIN SI3BIKH.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY 00JIACTHIO ONpeAesieHus PyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(DOPMIICHHS] KPAaTKOW 3amucH,
NIPOBEJICHUS aHANIM3a YCIOBUS 3a/1a4M, BBIJCICHH CyIeCTBeHHOro. O0yyaromumecs ¢
3IIP 3arpyaHsIOTCS CAENaTh YMO3AaKIIUEHUE OT OOIIEero K 4YacTHOMY, HEpPEIKO
BHIOMPAIOT HEpAIMOHAIBHBIE CHOCOOBI  PEIICHHsS, WHOTAa OTPaHUYMBAIOTCS
MaHUOYJSALHUSIMU C YUCTAMHU.

I[Ipy wu3ydyeHunm reoMeTpuyeckoro marepuana ooOyvaromuecs ¢ 3IIP
CTaJKHUBAIOTCSI €  TPYAHOCTHIO  JIeJaThb  JIOTUYECKUE  BBIBOJBI,  CTPOUTH
nocJje0BaTeNbHbIe paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOAUT K OIIMOKaM B PEHIEHUH TeoMeTpudeckux 3aaad. OOydaromuecs MOTyT
MOAMEHUTH (hOPMYITy, HEMIPABWIBHO IPUMEHUTH TeopeMy. K cepbe3HbIM olmOKam B
pelieHnd  3aJa4  NOPUBOJSAT  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VMM CJI0KHO BBINOJHUTH YEPTEXK K YCIOBUIO, B MHUCHbMEHHBIX
paboTax OHU HE MOTYT NMPUBECTU OOBSICHEHUE K YEPTEKY.

To4HOCTh 3aMOMUHAHUSI U BOCIPOU3BEACHUS y4eOHOro MaTepuayia CHUKEHBI
[0 NpPUYMHE CJIA00OCTH MHECTHYECKOW JEeATEeNIbHOCTU, CYKEHUs O0beMa MaMsTH.
O6yuaronumes ¢ 3IIP TpeOyercst OoJibllie BpeMEHM Ha 3aKpeIUieHue MaTepuaa,
aKTyaJu3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.



JUis  mpeonosieHuss  TPYAHOCTEH B M3y4eHMHM Y4eOHOro IpenMera
«MatemaTHkay HEOOX0AMMa ajanTanus o0beMa U Xxapakrepa yueOHOro MaTepuana K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3IIP. Cnenyer y4ueOHbI MaTepual
MPENOJHOCUTh HEOOJBIIMMHU MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATH
crnocoObl  aJanTallMM  TPYAHBIX 3aJaHMM, HEKOTOphlE TEMbl JaBaThb Kak
O3HAaKOMUTEIIbHBIE; UCKIIIOYaTh OTIEJIbHBIC TPYIHBIC JOKa3aTeIbCTBA;
TEOPETUYECKUN MaTepHall PEKOMEHIYETCS M3ydaTb B IPOLECCE IPAKTHYECKOU
NEATENBHOCTH M0 PEIICHHI0 3a1ad. OpraHu4eckoe €IWHCTBO IPAKTUYECKOU U
YMCTBEHHON [JEATEJBHOCTH Yy4YallUXCAd Ha YpPOKaxX MaTeMaTHUKU CIIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOEHHIO O0a3MCHBIX MAaTE€MaTHYECKUX 3HaHUM U
YMEHUHU.

Hesaun u 3apa4n n3dydeHust yueOHoro npeamera «Marematuka»

[TpuoputeTHRIMU TIETIIMU O0OYUCHHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISIOTCS:

* (GopMHUPOBAHHUE IEHTPATBHBIX MATEMaTUYCCKUX IMOHATHH (YMCI0, BEIUYHMHA,
reoMeTpuueckas  ¢urypa, nepeMeHHasl, BEPOSTHOCT, byHKITHSA),
o0ecrneunBaroOUX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTH4YeCKOTrO
obOpazoBanus ooyuaromuxcs ¢ 3I1P;

* monBeneHue oOywarommxcs ¢ 3[IP Ha poctymHoM i HMX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTeMaTHMKH M OKPYXKAIOIIEr0 MUpa, MOHUMaHUe
MaTeMaTUKH KaK YacTH OOIIeH KyIbTyphl YEJIOBEYECTBA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOYyYarouIuxcs ¢
311IP, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUUHOCTU
MBIIIJICHUS, UHTEpeca K U3YYCHHUIO MaTeMAaTUKH;

* ¢dopmupoBaHue (YHKIIMOHAIHHOW MAaTeMaTH4YEeCKOW TpPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHS  MaTEMaTHUYECKUX  TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CHUTYallUAX M TMPU HU3YYCHHUH
JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MaTeMaTUKH W CO3/laBaTh MaTeMaTHYeCcKue
MOJIETI, TPUMEHSATH OCBOCHHBIA MAaTeMAaTUYECKHUM ammapar g pelIeHUs
MPAKTUKO-OPUEHTHUPOBAHHBIX  3a7a4, HWHTEPHPETUPOBATH M  OICHUBATH
MOJTYYCHHBIE PE3YTbTATHI.

JlocTr>KeHue ATUX 1eseil o0ecrneunBaeTCs PEelICHUEM CIAEAYIONINX 3a1ay:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBbIkM y4eOHO-TIO3HABATCIHHOM
JESTENBHOCTH: TUJIAHUPOBAHWE pPaOOThI, TMOWCK pAIMOHAIBHBIX TyTeH ee
BBITIOJTHEHUSI, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYAIbHOMY pAa3BUTHIO, (OPMUPOBATH KaueCTBa,
HEO0OXOIMMBIE YETIOBEKY JIJISl TIOTHOIIEHHOW KU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIC MAaTeMAaTUYECKON NEATEITbHOCTH: SICHOCTA M TOYHOCTH MBICIIH,
WHTYWIIAH, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEM;

* ¢GopMUpOBATh KITIOYEBHIC KOMIICTCHIIMHM YYaIIUXCS B paMKax MPEeIMETHOU
obnactu «MaremaTuka U HHPOpPMAaTUKAY;

" pa3BHUBaTh NOHATUHHOE MbIIEHUS 00ydatomuxcs ¢ 311P;



" OCYMIECTBISITh KOPPEKIUIO TIO3HABATENBHBIX TporieccoB odydatonuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIS OCBOCHHSI MPOrPaMMHOTO Marepuaja 1Mo ydeOHOMY
npeaMeTy;

" MpeaycMaTpuBaTh BO3MOXKHOCTH KOMIICHCAIIMH 0Opa30oBaTeIbHBIX NE()UIINTOB
B OCBOCHHH TPEIIECCTBYIOIIETO MPOrpaMMHOTO MaTepuaia y 0Oydaromuxcs C
3IIP 1 HEnQOCTAaTKOB B KX MAaTEMaTUYECKOM Pa3BUTHUH;

* chopMHPOBATH YCTOWUMBBIA HHTEPEC YUAIIUXCS K MIPEAMETY;

" BBISBJISATH M Pa3BUBATh MaTeMaTHUECKHUE U TBOPUYECKUE CIIOCOOHOCTH.
OCHOBHBIE JINHUM COZAEP’KaHMUS Kypca MareMartuku B 5—9 kiaccax: «Hucna u

BBIUHMCIICHUS», «Anredpay («AnreOpanueckue BBIpOKEHUs», «YpPaBHEHUS U
HepaBeHCTBaY), «Dynkuun», «l'eomerpus» («l'eomerpudeckue Gurypsl m ux
CBOICTBay, «/3MepeHrne reOMeTpHUECKUX BETUYNHY ), «BEpOsSTHOCTh U CTaTUCTHUKAY.
JlaHHBIC TUHUH Pa3BUBAIOTCS MapauIebHO, KaXIasi B COOTBETCTBHH C COOCTBEHHOMN
JIOTUKOM, OJIHAaKO HE HE3aBHUCHMO OJHAa OT JPYrod, a B TECHOM KOHTAaKT€ H
B3auMoJieicTBUU. Kpome 23Toro, ux OOBEOUHSET JOTHYECKas COCTaBISIONIas,
TPaIUIIMOHHO TPUCYIIAas MaTeMaThKe ¥ TPOHU3BIBAIONIAS BCE MaTeMaTHYCCKUE
Kypcel W coaepxareinbHble JmHUUA. CdopmynupoBanHoe B DenepanbHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO 0OIIero o0pa3oBaHUs
TpeOOBaHHE «YMETh OIEPUPOBATH MOHITHSAMH: ONpEACIICHUE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHE pAcIlO3HaBaTh WCTHUHHBIE U JIOXKHBIC BBICKAa3bIBaHUS,
OPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS M OTPHUIIAHHS
BBICKa3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a (OpMUPOBAHHUE JIOTUYECKUX YMEHUH
pacmpenenseTcs M0 BCeM TroaaM oO0y4deHHss Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHUs.

Conepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHuss dDenepanpbHOM pabodeil mporpaMmbl, paclpeAcIEéHHBIM ITI0 ToJaM
oOydeHHs, CTPYKTYpUPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
IPUHITMITHAIBHBIM BOIIPOCaM OOydJaronuecss o0paliaiuch HEOMHOKPATHO, YTOOBI
OBJIQJICHUE MAaTEeMaTMYEeCKUMHU TIOHSATHUSMH H  HAaBBIKAMU  OCYIIECTBISIOCH
MOCJIEIOBATEILHO M MOCTYIATENBHO, C COOMIONCHUEM MPUHIIUIIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCH B OOIIYI0 CUCTEMY MaTeMaTHYECKUX IMpeICTaBICHUN
oOyuaromuxcs ¢ 3IIP, pacumpsas u yryonsas e€, o0pas3ysl IpoYHble MHOKECTBEHHBIE
cBsi3u. OOmue 1enu u3ydeHus ydyeObHoro npeamera «Maremarukay MmpeicTaBiICHBI B
denepanbHOI pabodeil mporpaMMe OCHOBHOTO OOIIEro o0Opa3oBaHusl.

Oco0enHocTH 0TOOpPA M aJaANITALMH Y4eOHOI0 MAaTEepHaJIa 10 MaTeMaTHKe

OOyuenue yueOHOMYy mipeameTy «MaTeMaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBUM JJI1 YCBOCHHS IPOTPAaMMHOr0 Marepuasia oO0ydarouuMuUcs C
3I1P. bonblioe BHUMaHHE yaesieTcsl 0TOOpYy yU4eOHOTro mMarepralia B COOTBETCTBHUH C
MPUHIUIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIeTo 0a30BOTO YPOBHS, KOTOPBIN
JIOJIKEH TIO COJIEP KaHUI0 U 00bEMY OBITh aIaITUPOBAHHBIM 7151 00yvatouxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMM oOOpa3zoBarelbHbIMH TOTpeOHOCTAMU. CreayeT
oOnerynTh OBIaJeHUe MarepuajioMm oOyuaromumucs c 3IIP mocpernctBoM ero
JE€TAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



B NPUMEHEHUM 3HAHWM, HUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi OIopa,
MamsTKa).

denepanbHas MporpaMma IMpeayCMaTpuBAET BHECEHUE HEKOTOPBIX U3MEHEHUM |
YMEHBIICHHE 00bEeMa TEOPETUYECKUX CBEJICHUN, BBIHECEHUE OTHENIBbHBIX TEM WIIU
LEJbIX Pa3/IesIoOB B MaTepualibl 11l 0030pHOr0, 03HAKOMUTEIBHOIO U3YUECHHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

MaremaTuka B S ¥ 6 Ki1accax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3y4aTh CIEAYIOIIUE TEMBI:
«PuMmckass Hymepanus», «PaBuble (urypei», «{ununap, konyc, mapy, «Kyow,
«IIpsmoyronsHbeIN napamnenenuneny», «llepemenienue Mo KOOpAUHATHOU MPSIMON,
«Moaynp uucna», «HucnoBble NpoMexyTkn»; «MacmTtaby» (uM3y4yaeTcss B Kypce
«["eorpadus»); «M300paxkeHre reoMmeTpuyeckux GUryp Ha HEJIMHOBaHHOU Oymare c
UCIIOJIb30BAHUEM  LUPKYJSA, JIMHEHMKH, YrOJbHHMKA, TpPAaHCHIOPTHpa», «/lnuHa
OKpy)kHOCTH», «IInomane kpyra», «llapamtensubsie npsmeie», «llepneHauKyIspHbIe
npsimbie», «OceBasi U LEHTpaJbHAas CUMMETpHUM» (M3ydaeTcsi B Kypce I'€OMETpHH);
«beckoHeuHble TEepUOIUYECKUE ACCATUUHBIE ApoOu. JlecaTnyHOe MpUOIMKEHUE
OOBIKHOBEHHOU JApo0m» (M3ydaeTcst B Kypce anreopsl).

CrnenyeT yMEHBIINTh KOJHWYECTBO YAaCOB HA CIEAYIOIIME TeMbl: «PemeHue
Joruueckui 3agau», «JlimHa otpeska», «llkansy, «PacnpeaenuTenbHBIN 3aKOH
YMHOKEHU», «3aMuch MPOU3BEICHNUS C OYKBEHHBIMU MHOXUTEIIMUY, «[locTpoenue
KoH(Urypanuidi U3 vacTedl mpsAMON, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Ooymare», «Jlemurenu u kparnsle. [IpusHaku nenmumoctu», «HamGombimmii oOmumii
JeNUTeNh U HauMEHbIlee olIliee KpaTHoe. J[eaTuMocTh CyMMBbI U NPOU3BEIICHUS.
«IIpuBenenue ApobOU K HOBOMY 3HaMeHarento», «HaxoxkaeHue dactu 1enoro u
esoro mo ero yactwy. «OKpyriieHHe NecSITHYHBIX npoOeit». «Pemenue 3amay
nepebopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPaYKEHUN
0 YCIOBUIO 3aJaun». BbICBOOOAMBIIHMECS Yachl MOXHO HCIOIB30BaTh Ha
MOBTOpPEHUE (B Hayaye U KOHIE Y4eOHOro rojia), Ha U3ydyeHue Hanbosee TPYIHbIX U
3HAYMMBIX TeM: B V KJlacce — Ha pellieHue YpaBHEHUH, IPUBEICHUE TPOOU K HOBOMY
3HAMEHATEeI0, YMHOKEHHE U JIeJICHUEe JACCATUYHBIX Tpo0ei, n3MepeHue yrios; B VI
KJIACCE — JIEUCTBHUS C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YHCIIAMHU, PELICHUE
YPaBHEHHM, CIIO)KEHUE U BBIYMTAHUE YKCEJ, COAEPKAIIMX LEIYI0 U IPOOHYIO YaCTh,
Ha YMHOXXEHUE U JIeJICHHE OOBIKHOBEHHBIX APOOCii.

Auiredpa

B 03HaKOMUTENBbHOM IUTaHE PEKOMEHIYETCS W3y4aThb CIEAYIOIIUE TEMBbI:
«ppaunonanbuble uncina. JlelicTButenbHble ynciia», «CpaBHEHUE JEHCTBUTEIbHBIX
yuces, apupMEeTHYECKUE JIEUCTBUS C JCHCTBUTEIBbHBIMU uuclIamMuy, «Haxoxaenue
MpUOTMKEHHBIX 3HAYCHWA KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPABHEHUI TPEThEU M YETBEPTOU CTEIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIUA

y =VX u ee rpaduk», «IlorpemnocTs ¥ TOUYHOCTH NPHOTMKEHHsA», «UeTHbIE H
HeueTHble QyHKIMU», «DyHKIMS y=Xx"», « DyHKIMs y= ax’, ee rpadyUK U CBOMCTBA.
I'paduku Gpynkumii y= ax*> + n u y=a(x-m)?, «YpaBHEHHE C JBYMS ICPEMEHHBIMH K
ero rpaduk», «['padudeckuii Ccroco0 pemeHUusT CHUCTEMBl  ypaBHECHHUI,
«300pakeHne 4iIeHOB apu(PMETHYECKOW U T€OMETPUUECKON MpOrpeccuil Toukamu



Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIA M 3KCIOHEHUUAIBbHBIN POCT. CIIOKHBIE
MIPOLICHTBI.

Cienyer yMEHBIIUTh KOJWYECTBO YacOB Ha H3ydeHUE TeM: «DOopMynbDy,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUN,
«I'padux TMHEHHOTO YpaBHEHUS C JABYMs MepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHMi», «CBOICTBAa KBaIpaTUYHOMN
GYyHKIUN.

BricBoOoiMBIIMECS Yackl PEKOMEHAYETCS MCIOIb30BaTh: IS JIy4llIeH
npopaboTKu Haubojee BaxHbIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE JAEHUCTBUS C Apo0siMuy», «IIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS», Ha IIOBTOPEHHUE, peuleHue 3ajad,
npeoOpa3zoBaHUE BBIPAKEHUH, a TAKKE Ha 3aKpeIICHUE U3YyYEHHOI0 MaTepuaia.

I'eomerpusn

CreryeT OCHOBHOE BHUMAHUE YAEIUTh MTPAKTUUYECKON HAIpPaBIEHHOCTH Kypca,
UCKIIFOYMB U YINPOCTUB HAMOOJIEe CIOXKHBIM 11 BOCHPUITHS TEOPETHUCCKUN
matepuan. Ha ypokax reoMerpuu HEOOXOJMMO MAKCHUMAJIbHO HCIOJIb30BAaTh
HarJIsiIHbIE CpeacTBa oOOydeHus, Oojbllle MPOBOAMTH MPAKTUUYECKUX pPadOT C
ydauiuMucs, pemath 3a1adu. CTpoUTh pelieHne 3aj1a4 Mpu MOCTOSHHOM 00pallieHuu
K HarJISIAHOCTH — PUCYHKAM U YepTeKaM.

O3HakOMHUTENBHO [JaTh TeMbl: «TeopemMbl W J0Ka3aTelIbCTBO. AKCHOMBD,
«/lokazatenbcTBO OT HPOTHUBHOIrO», «CyIIEeCTBOBAHHUE U  €IUHCTBEHHOCTH
NEPICHAUKYISIpa K NpsIMon», «MeTtox reoMeTpudeckux mecr», «MeTox yJIBOECHUs
Menuanb, «Teopema daeca U TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kax», «Llentp
Macc  TpeyroibHuka», «/3MeHeHue TPUTOHOMETpUYECKUX (YHKUMA Tpu
BO3pacTaHuM yriay, «DopMyisbl [Js paguycoB BIMCAHHBIX U  OINHMCAHHBIX
OKPY)KHOCTE€M  TPaBWJIBHBIX  MHOTOYTOJIBHUKOBY»,  «YPaBHEHHE  MPSMOM»,
«/IBmxenue», «CBolicTBa ABUkeHUA», «TeopemMa O MpOU3BEAECHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHUX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrnenyeT yMEHBIINTh KOJMYECTBO YAacOB Ha u3ydyeHue TeMm: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOW cuMMeTpum», «lleHTpanpHasi CUMMETpUs»,
«ITapannensubiii mepenoc», «lloBopor», «IIpeobpazoBanne momobus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/laud Ha MOCTPOEHUE C IMOMOUIBIO
LUPKYJISI W JIMHEHMKW», <«JlekapTOBbl KOOPAMHATBHI Ha IUIOCKOCTW», «Pemenue
TPEeYroJlbHUKOBY, «Ilomobue Gpurypm.

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHUE 3a71a4 W TIOBTOPEHHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ TeM, 4TO HaHHBIM KypcC BbI3bIBAET HAMOOJBIINE CIOXKHOCTH JIS
obOyuarommxcs ¢ 3[1IP, cBs3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYEeHHUE JIOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JNOCTYIIHOM JJI1 YYEHUKOB Marepuasie. OCHOBHOE BHHUMAaHHUE CIEIYET YHAEIUTh
pasaenaM, CBA3aHHBIMM C TIOBTOPEHHUEM MPOWJICHHOTO MaTepuala, YBEINYUTh
KOJINYECTBO YIPAKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU IEATEIBHOCTHIO
00yYarOITHUXCA.

HeoOxonuMo nepecMOTpeTh COAEp)KaHHE TEOPETHYECKOro MaTrepuajia |
XapakTep €ro M3JIOKEHUS: TEOPETHYECKHH MarepHall MPENOJAHOCUTHh B IPOLECCE



pelieHusl 3a7ad W BBIMOJTHEHUS 3aJaHUi HarsAHO-TIPAKTHUECKOTO XapakTepa; He
TpeOoBaTh BBIBOJA W 3allOMUHAHUS CIOXHBIX (DOPMYI, pelIeHHs HECTaHIAPTHBHIX,
TPYAOEMKUX 3a1aHui. Psaa TeM cienyer u3ydaTb B O3HAKOMUTEIBHOM IUIAHE.

@enepanpHas MporpaMMa MPEAOCTABISAET aBTOpYy pabodeld MporpaMMbl
cB0O0OJIy B pacmpeiefieHU MaTepurala Mo 4eTBepTsaM (TpuMectpam). Pacnpenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4E€OHOro rojia CaMOCTOSITENIbHO ONpeaesieTcs
o0Opa3oBaTeIbHON OpraHu3alueil U 3aBUCUT OT OCOOCHHOCTEH TpyIIIbl 00y4arOIIUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEH.

Ilpumepnbie BuabI JesATeJbHOCTH oOy4yawmmxcsa ¢ 3IIP, o0ycaoBiaeHHbIe
0cOo0bIMH  00pa3oBaTeJbHBIMM  NOTpPeOHOCTAMHM W olecrneyHBalOIIHe
OCMBICJIEHHOE  OCBOEHHE  COJAep:KaHMH  0o0pa3oBaHMsl MO  NpeaMeTy
«MaremaTtuka»

Conepxanue BUIIOB JeatenbHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSAMH. [IOMHUMO HIMPOKO HUCIIOIB3YEMBIX B
DOAOII OO0 ob6mux A1 Becex 00y4Jaromuxcesi BU0B IEITSIIBHOCTH CJIENYET YCUITUTh
BU/JIbI IEATEIILHOCTH CieIM(DUYHbBIC IS JAaHHOW KaTerOpuu JeTei, 00eCeYnBaroIINe
OCMBICJIICHHOE€ OCBOCHHE COJCpKaHUS OO0pa3oBaHMs I1I0 TIPEAMETY: YCHUJICHUE
PEAMETHO-TIPAKTUUECKON JEATEILHOCTH C AaKTHUBH3allMEll CEHCOPHBIX CHUCTEM;
YepeIOBaHUE BHJOB JACSATEIbHOCTH, 3aJCHCTBYIOIINX PpPAa3JIU4YHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHUE MaTepHalia C ONIOPOW Ha alIrOPUTM; «IIOMIArOBOCThY» B U3YUEHUHU
Marepuaina; WCIOJIb30BaHUE JOMNOJHUTEIbHOW BHU3YaJbHOW OMNOpPBI  (CXEMBI,
maboHbI, OMOpHBIE TAaONMIBI); pEYEeBOM OTYET O TMpolecce U pe3yibTaTe
NESTEBHOCTH; BBIMOJHEHUE CIECIHAIBHBIX 33JIaHUl, 00ECICYUBAIONINX KOPPEKIIUIO
pPEryIsIuu  y4eOHO-TIO3HABATEIBHON JCSTENIBHOCTA U KOHTPOJIb COOCTBEHHOTO
pe3yibTarta.

QenepanbHas TEMAaTHYECKas U TEPMUHOJIOTHYECKAsl JEKCHKAa COOTBETCTBYET
OAOII OOO.

Hns oOyuaromuxcsi ¢ 3P cymecTBeHHBIM SIBISIOTCS TpUEMBbl PabOTHI C
JEKCUYEeCKUM MartepuajaoMm 1o mnpeaMmery. [IpoBoautcs cnenumanbHas padota Mo
BBEJICHUIO B aKTHUBHBIA CJIOBAaph O0YYAIOUIUXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHU.
N3yuaemble TEpMUHBI BBOJATCS Ha TIOJHMCEHCOPHOM OCHOBE, 0O0s3aTeNbHa
BU3yallbHAS TOAJIEPIKKA, AITOPUTMBI PaOOTHI ¢ OMpPEIeTICHUEM, OMTOPHBIE CXEMBI TS
aKTyaJu3alii TEPMUHOIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIero oOpa3oBaHusi y4eOHBIN mpeameT «MaremaThka
BXOJAUT B HpeAMEeTHYI0 oOnacte «Marematuka U UMH(MOpPMATUKa» U SBISETCA
oOsi3aTtenbHbIM 111 u3ydeHus. B 5-9 knaccax yueOHbld mpenmeTr «MartemaTuka
TPAJUIIMOHHO M3Yy4aeTcsl B paMKax CIEIYIOIIUX YY4EOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Martematuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKIIOYas 3JIEMEHTHI



CTaTUCTHUKM WU TEOpUU BeposiTHocTel) u «l'eomerpusi». Hactosimeil mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yUeOHBIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

OO6m1ee yncno 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYECHHSI MaTeMaTUKH (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus, — 952 vaca: B 5 xnacce — 170
yacoB (5 JacoB B HeJelto), B 6 kiacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Kilacce —
204 4gaca (6 gacoB B Heenr0), B 8 kinacce — 204 gaca (6 gyacoB B HeeI0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJICJIIO).

IInanupyembie pe3yabTaTbl OCBOEHUS Y4eOHOro nmpeamera «Maremaruka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3ydyenne MaremMaTMKd Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs
HaIpaBJIeHO Ha JOoCTHX)eHue oOydaromumucs ¢ 3[1P TUYHOCTHBIX, METaNpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIBTaTOB OCBOCHHS YUEOHOTO MPEeIMETa.

JINUHOCTHBIE  pe3yabTaTbl OCBOEHUS TPOrpaMMbl IO  MaTeMaTuKe
XapaKTepPU3YIOTCS:

NaTPUOTHYECKOE BOCITUTAHME:

NPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIIIEMY POCCUHCKON MaTeMaTuKH,
IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHUSIM POCCUHUCKUX MAaTeMaTHKOB U POCCUUCKON
MaTEeMaTUYECKOM IIKOJBI, K UCIOJIB30BAHUIO ATUX JOCTIKEHUN B JAPYrUX HayKax W
NPUKIAIHBIX cepax;

rPa)KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEW TpaKJaHWHA M pealiu3allii ero
npaB, MPEICTaBIEHNEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHHWH, MpoILenyp TpakJaHCKOTO oOIliecTBa (HampuMep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OSTHYECKUX MpoOJeM, CBS3aHHBIX C
OPaKTUYECKUM NPUMEHEHHUEM JOCTH)KEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MTPUHLHUIIOB B AEATEIBHOCTUA YUEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HAINpaBIEHHOCTH, OCO3HAHUEM BAXKHOCTHM MaTeMaTU4YeCKOro
oOpa3oBaHUsl Ha TMPOTSHKEHUM BCEH JKU3HU IS YCHENIHOW mpodecCHOHalbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM WHIWBUIYAIBHONW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHHUE:

CIOCOOHOCTBIO K  DMOLMOHAJBHOMY W  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajJay, pEIICHHM, pacCyKICHU, YMEHUIO BUJIEThH
MaTeMaTU4YeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTAalMe B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOALI U
oOliecTBa, MOHUMAHUEM MaTEMaTUYECKOM HayKW Kak c@epbl YeI0BEUYEeCKOM
NEATEeNIbHOCTH, ATANoB €€ pa3BUTUS M 3HAUUMOCTH [JIsl Pa3BUTUSI LUBUIM3ALINH,
OBJIAJICHHEM SI3bIKOM MaTeMaTHKW U MaTeMaTH4eCKOW KyIbTYpoll KakK CpeICcTBOM



MO3HAHUSA MUpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATENbCKON
NEeSATENbHOCTH;

(¢pusnyeckoe BocnuTaHue, (popMHUpPOBaHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBbIO NPHUMEHSITh MaTeMaTUYeCKUEe 3HAHUS B MHTEPECax CBOETO
300pOBbs,  BEIEHUS  300pOBOTO  oOpa3a  KU3HU  (340pOBOE€  IHUTAHHE,
cOanaHCUPOBAaHHBIM  pEXUM 3aHATHM M OTIbIXa, peryaspHas (dusndeckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIeKCUH, MPU3HAHUEM CBOErO IpaBa
Ha OIIMOKY M TAKOT'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYeCKoe BOCTIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHUM JJIs pellleHus 3a/1a4 B
00JacTH COXPAHHOCTH OKPYKAIOUIEH Ccpeibl, INIAHUPOBAHUS MOCTYIKOB M OIIEHKU MX
BO3MOMKHBIX TOCJEACTBUI MJii OKpYXarolleld cpelbl, OCO3HAHHEM TJI00aIbHOrO
Xapakrepa 3KOJIOTHYeCKUX Mpo0JieM U MyTed UX pelieHus;

ajanTanusi K HM3MEHSIIOIUMCS YCJOBHMSAM CONHUAJBHOI M TNPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEOINPEACTIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTH UY€pe3 MPAKTHUUYECKYIO JESTeNIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON IESITEIbHOCTH HOBbBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 ONBITA JIPYTHUX;

HEOOXOIMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4HCIE
(GopmynupoBaTh HJIEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb JE(UUUTHl COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0,  BOCHPUHHUMATh
CTPECCOBYIO CHUTYyallUl0 KaK BbI30B, TpEOYIOUIUH KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pelIeHUs U JeHCTBUS, (OpMYIHpPOBaTh U OLEHUBATH PHUCKU U
nocencTBUs, (OPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pesynbprare ocBoeHHMs ImporpaMMbl IO MaréMaTHKE Ha YpPOBHE OCHOBHOI'O
obmero obOpazoBanusi y oOywatomerocs ¢ 3IIP  Oymyr cdopmupoBanbl
METaIlpEeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLUIUECS OBJIAJIEHUEM YHHBEPCAIbHBIMU

MMO3HaBaTECIbHBIMU JNICUCTBUSIMU, YHHUBEPCAIbHBIMU KOMM YHUKAaTUBHBIMU
JNEVUCTBUSAMHU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JICHCTBUSIMH.

OsBJageHune YHHUBEPCAJIbHbIMH Y4eOHbIMH NO3HABAaTEeJbHBIMH
JeCTBUSIMM

YCTaHaBIUBaTh  NPUYUHHO-CIEICTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTU4eCKOro MaTepuara;

BBISIBIISITh JICPUITUT JAHHBIX, HEOOXOMWMBIX IS PEIICHHs TMOCTaBICHHOM
3a/1a4u;

C NOMOIIBIO yUUTEINs BBIOMPATH CHOCOO pEIICHUS MaTeMaTHYeCKON 3ajiauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS);

MPUMEHSITh M TpeoOpa3oBbIBATH 3HAKM U CHUMBOJBI B XOJI€ pELICHUS
MaTeMaTH4eCKUX 3a]1a4;

YCTaHaBJIUBATh HCKOMOE U IAHHOE MPU PEUICHUU MaTeMaTUYECKON 3a1auH;



MMOHUMATh U HWHTEPIPETUPOBATh HH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
MPEJICTABICHUS;

WJUTIOCTPUPOBATH pelIaeMble 3a/1auu rpa)MueCKUMU CXEMaMU;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

MMOHUMATh U UCIOJIb30BaTh MaTeMaTHYECKUE CPEACTBA HATTISTHOCTH (TpaduKH,
quarpamMMbl, TaOJMWIBI, CXeMbl W JIp.) IS WUIIOCTpAllUM, WHTEPIPETAINH,
apryMeHTallu.

OBnaneHne  yHMBEPCAJbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
ACCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIHHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTh OOIIHUE CIIOCOOBI pabOThI; paboOTaTh B IPYIIIIE:
HaxXOJIUTh OOIlee pelieHne W pa3pemiaTh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unuii W yuéra  HMHTEPECOB;  CiymaTth  mapTHEpa;  (GOpMYJIUPOBATH,
apryMEeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

MIPOTHO3UPOBATh BO3HMKHOBEHHE KOH(JIMKTOB TPH HAJIUYMH PA3HBIX TOUEK
3peHHs U pa3pemiath KOH(JIMKTHI HAa OCHOBE YuéTa HHTEPECOB W IO3MIUH BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TO3UIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYAHHYECTBE TPHU BBIPAOOTKE OOIIErO pPEIIeHUST B COBMECTHOM
NEeATEIbHOCTH;

BBITIOJHATH CBOIO YacTh padOThI, JIOCTUTaTh KAaueCTBEHHOIO pe3ylibTaTta u
KOOPIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMUA KOMaH/IbI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIUI MTPOTYKT.

OBiaseHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH AeHCTBUAMU:

CTaBUThH 1IE€JM, BHIOMpATh W CO3/1aBaTh AJITOPUTMBI ISl PEIICHUS YYEOHBIX
MaTeMaTHYEeCKUX TPoOIIeM;

IUIAHUPOBAaTh M OCYIIECTBISATH JEATEIbHOCTh, HAIMPABICHHYIO HA pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEpPKUBATH Y4EOHYIO 3aJady, COCTABISATh IUJIAaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJUPOBATh MPOIECC M  pe3yiabTaT ydyeOHOW  MaTeMaTHYeCKOM
NEATENBbHOCTH;

aJIcKBaTHO OIICHUBAaTh TPABWJIBHOCTh WM OIIMOOYHOCTHh BBITIOJHEHUS
yaeOHOHM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €¢
peLICHUS;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAIOHOM C IIEJIbIO
0OHapy»XeHUS OTKIIOHCHHUH M OTJIWYUN OT ATaJOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH Y4EOHOM
3a/1a4u;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JIOCTUTHYT TPEOYEMBbI pe3ynbTaT
NEATEeNIbHOCTH, OMNPENENATh MO3UTUBHBIE M3MEHEHUS W HalpaBlieHUs, TpeOyrolue
JaJbHEUIeH padoThI;

PEryJIupoBaTh CIOCOO BBIPAXKEHUSI SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MIPECTaBIEHbl MO TofgaM OOy4YeHHUs B paMKax OTIENbHBIX YYEOHBIX KypcOB: B 5—6
Kjaccax — Kypca «MaremaTtuka», B 7-9 knaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTB M CTaTUCTHKAY.



OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIENIAMH O0YyUEHUSI MaTeMAaTHKE B 5—06 Kaccax sIBISIIOTCS:

" [pONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaTeMAaTUYECKUX TMOHATUNA (YUCIHO,
BEJIMYMHA, TeoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTUUECKOTo 00pa3oBaHusi 00y4JaroIIuXCs;

" pa3BUTHE WHTEUIEKTYaJbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH OOydaromuxcs ¢
31IP, no3HaBaTeNbHONW aKTMBHOCTH, UCCIIEIOBATENbCKUX YMEHHH, UHTEpeca K
U3yYEeHUIO MaTeMaTuKH;

* noaBeaeHue oOydarommxcs ¢ 3[IP Ha pgoctymHOM Uit HMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAIOIEro MUpa;

* ¢opmupoBaHue (YHKIMOHAIHHOW MaTreMaTU4YeCKOW TIpaMOTHOCTU: YMEHHUS
pacno3HaBaTh MareMaTUYeCKUe OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYaIUsX,
NPUMEHATh OCBOCHHBIC YMEHHS [JIsi PEIICHUs] MPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETHPOBATH IOJYUYEHHBIE pPE3ylIbTaThl M OIICHUBATh HMX Ha
COOTBETCTBUE MPAKTUUYECKOMN CUTYalUH.

OcHOBHBIE JHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kijaccax —
apumeTHiecKas 1 TeoMeTprueckasi, KOTOpble pa3BUBAIOTCA MapajuIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKT€ U B3aUMOJAECHCTBHUH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJireOpbl U OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro marepuajia HauMHAETCS CO CUCTEMATH3allUd U
pa3BUTHS 3HAHUN O HATYypaJibHBIX YMCIIaX, MOJYYECHHBIX B HayajJbHOM 1Koie. Ilpu
TOM COBEPIICHCTBOBAHHE BBIYUCIUTEIBHON TEXHUKHM MU (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWI COYETAeTCS C Pa3BUTHUEM BBIYUCIHUTENBHON KYJIbTYPHI, B
YACTHOCTU C OOy4YEHHEM MPOCTEUITUM MpUEMaM NMPUKHUIKH U OICHKUA PE3yJbTaTOB
BbIUMCICHUN. M3yueHne HaTypajdbHBIX 4YHCEI NpoJOJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETUMOCTH.

Hpyroii KpymHbIi OJIOK B COAEpKaHUU apu(PMETUUECKON JIMHUHM — 3TO JIPOOH.
Hauano u3yueHnsi OOBIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. IJTO
IIEPBBIM 3Tall B OCBOCHHMM APOOEH, KOIJa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UIesMHU, TOHATUAMH TeMbl. [Ipu 3TOM paccmoTpeHue OOBIKHOBEHHBIX ApoOei B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IpOOEH, 4TO LENecoo0pa3HO
C TOYKH 3PEHUS JIOTUKU HM3JI0KEHUSI YUCIOBOW JIMHHWM, KOrJa MpaBujia ACHCTBHUU C
JECATUYHBIMUA APOOSIMH  MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMH alTOPUTMaMU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JECATUYHBIMU
IpOOSIMU PACIITUPUT BO3MOKHOCTH JUISI TTOHUMAaHUSI OOYYAIOIUMHUCS TPHUKIATHOTO
MIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHUU JIPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnonp3oBanuu. K 6 kimaccy OTHECEH BTOpOM ATalm B MU3YYEHUU JpoOei, e
IIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHMsI M NpeoOpa3oBaHMs IpoOeH,
OCBOCHUE  HOBBIX  BBIYHCIHUTEIBHBIX  AJTOPUTMOB, OTTAYUBAHUE  TEXHUKHU
BBIYUCJICHUH, B TOM YUCJIE€ 3HAYEHUN BBIPAXKEHUH, COAEpKallNX U OObIKHOBEHHBIE, U



JECATUYHBIE JIPOOM, YCTAHOBJIEHUE CBSI3€M MEX]y HUMH, PACCMOTPEHUE MPUEMOB
penieHus 3aaa4d Ha poOu. B Havane 6 kiacca NpoOUCXOAUT 3HAKOMCTBO C MOHSATUEM
IIPOLIEHTA.

OcoOEHHOCThIO M3YUYCHHUSI TTOJTOKUTEIIBHBIX U OTPUIATEIBHBIX YUCEN SBIISICTCS
TO, YTO OHU TaKXE MOTYT paccMaTpuMBaTbCs B HECKOJBKO 3TanmoB. B 6 kiacce B
Hauyajie u3ydeHusi TeMbl «llonoXUTENbHBIE U OTPULATEIIBHBIE YWCIIA» BBIACIACTCS
noarema «llenble uymMcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIaMM W JICUCTBUSIMH C TOJOXUTEIbHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IIPOUCXOJUT HAa OCHOBE COJEPIKATEIBHOrO MOAX0Ja. JTO MO3BOJIIET HA JOCTYITHOM
YPOBHE IMO3HAKOMUTH YYalIUXCS MPAKTUYECKHU CO BCEMHU OCHOBHBIMHU MOHSTUSIMU
TEMbI, B TOM YHWCJI€ U C MPaBWIAMH 3HAKOB IPU BBINOIHEHUH apUPMETUUYECKUX
nevictBuil. M3ydeHuwe panuMoHaIbHBIX YHCE HAa OTOM HE 3aKOHYMTCS, a OyJner
NPOJOJIKEHO B Kypce ainredpbl 7 Kjiacca, YTO CTaHeT CIEAYIOIIMM IMPOXOJ0M BCeX
NPUHIMIIUAIBHBIX BOMPOCOB, TEM CaMbIM pa3JeieHue TpYyJHOCTEH objerdaet
BOCTIpUATHE MaTepuana, a pacrnpee’eHrue BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
npruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHMU pelIeHHIO TEKCTOBBIX 3ajJa4 B 5—6 Kiaccax HCIOIb3YIOTCS
apudMeTHIeCKre MPUEMBI pellieHus. TEeKCTOBBIC 3a/auu, pelraeMble IPU OTPadOTKE
BBIYMCIIMTENIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTPUBAIOTCS 3aJayu CIEIYIOIIUX
BUJIOB: 3aJayd Ha JIBUKEHWE, HAa 4YacTH, Ha TMOKYNKA, Ha paboty u
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUS W mpornopuuu. Kpome toro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH peIIeHHUs 3ajad 1nepedopoM BO3MOMKHBIX
BapHaHTOB, ydyaTcs paboTarh ¢ MHQOpMalMel, MpejcTaBiIeHHOW B (opme TalIuIy
WIN IUarpaMm.

B ®enepanbHoii pabodeil mporpaMme TPEeAYyCMOTpPEHO (HOPMHUPOBAHHE
IPOIEEBTUYECKUX aNredpandecKux rnpeacTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOJMTCS IOCTENEHHO.
bykBeHHasi CMMBOJIMKA MIUPOKO HCIIOJIB3YETCS MPEXKAE BCEro s 3alucCh OOLIUX
YTBEPXKIECHUA U TMpeUIoKeHuH, GopMysn, B YaCTHOCTH JUIsl  BBIYHMCICHUS
F€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «Martematukn» 5—6 KiaccoB MpeACTaBIEHA HArJsAIHAsI T€OMETpHs,
HalpaBJICHHAass Ha  pa3BUTHE OOpPA3HOrO0  MBIIUICHUS, TMPOCTPAHCTBEHHOTO
BOOOpakeHMs, H300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B H3yYEHUU
F€OMETPUH, KOTOPBIA OCYLIECTBISECTCS HA HAISIHO-NPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HAIJIAIHO-00pa3HOe MBIIUICHHEe oOywaronmxcs. bonbmas poib
OTBOAUTCS MPAKTUYECKON IEATEIBHOCTHU, OIBITY, SKCIIEPUMEHTY, MOJECIUPOBAHUIO.
OOyuaronuecs 3HAKOMSITCA C TEOMETPUYECKHMMHU (UrypaMmu Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTh UX Ha
HEJIMHOBAHHOW W KJIeT4aTOW Oymare, paccCMaTpUBAIOT WX MPOCTEHINEe CBOWCTBA. B
MpoLecCe M3YUYEHHUs] HAIJISIAHOW T€OMETPUM 3HAHMUSI, NOJIyYeHHbIE OOyYarolMMHUCS B
Ha4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCSA U PACIIUPSIOTCSL.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaHe



CornacHo yyeOHOMY IUIaHy B 5—6 KiaccaXx HM3Yy4aeTcsi MHTErPUPOBAHHBIN
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYAeT apU(PMETHUYECKUH MaTepual u
HarJIAIHYI0O TEOMETPHIO, a TaKKe MpPONEAEBTUUYECKUE CBEICHHUS U3 anreopsl,
AJIIEMEHTHI JIOTUKU U Hayalla ONUCATEIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HA U3y4YeHUE MAaTEeMaTUKU B 5—6 Kjlaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HENEIIO0 B TEUEHUE KaXKJOro roga oOyueHus, Bcero He meHee 340
y4eOHBIX YacoB.

COJIEP’)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYYEHUST)

S KUIACC

HarypajbHble unc/ia u HYJIb

Harypanbnoe uwmcno. Psg nHatypanenbix umcen. Yucino 0. M3o6paxkenwue
HATYpaJIbHBIX YMCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[Tozummonnass cucrema cuucieHus. *Pumckas Hymepalus Kak IpuMep
HEMO3UIIMOHHON CUCTEMBI cuncieHus ™!, JlecaTnunas cucteMa CUMCIICHMS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPaBHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Crnoco0bl cpaBHeHus. OKpyTrieHUE HATypadbHBIX YHCE].

CroxeHue HaTypaJIbHBbIX YHCEIN; CBOWCTBO HYJS NMPHU CIOXKEHUU. BbluntaHue
Kak JeicTBHUEe, OOpaTHOE CIIOXKEHHUIO. YMHOKEHHE HATypajbHBIX YHCEI; CBOMCTBA
HYJISl U €IUHUIBI IPU YMHOXKEHUU. Jlenenne kak neicTBue, 00OpaTHOE YMHOKEHHUIO.
KoMnonentsl  geWcTBUM, CBI3b  MEXAy HuUMHU. [IpoBepka  pesynbprara
apugmerndeckoro nedctBug. IlepemecTutenbHOE M COuYeTaTENbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS U YMHOXEHUSA, *paclnpeneMTeIbHOEe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3oBanue OYKB /uisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(PpMETUUECKUX JTCHUCTBUH.

*JlenuTenu W KpaTHbIE 4ucaa™, pas3iokeHue Ha MHoxuTenu. IIpocteie u
coctaBHble yncia. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ 0CTaTKOM.

Crenenp C HaTypalbHBIM I[IOKa3aTelieM. 3allCh 4YWCIA B BHUAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaxkeHHE. DBpluncieHHEe 3HAYEHUW YHUCIOBBIX BBIPAXKECHUN;
MOPSAOK  BBINOJHEHUA  JeWcTBUi.  Mcmomp3oBaHME  NpU  BBIYKCICHUAX
MEPEMECTUTEIIBHOTO U COYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOMXKEHUS,
*pacrpeIenTENbHOIO CBOMCTBA YMHOXKEHHUS ™.

[Apodu

[IpencraBmenne o JgpoOm Kak cmocoOe 3alUCH  YacTH  BEJIMYHHBI.
OO0bikHOBeHHBIE ApoOu. [IpaBmibHBIE W HempaBUiIbHBIE ApoOu. CMmemnianHas IpoOb;
MPEICTaBICHNE CMENIaHHOW 1poOM B BHUJIE HEMPABWILHON IpoOW W BBIIEICHUE
LEJI0N YacTu uuciia U3 HempaBWiIbHOM NpoOu. M3oOpaxeHnue apoOed ToukaMu Ha
yucaoBou mpsiMoit. OCHOBHOE CBOMCTBO apodu. *Cokparienue apooeit. [lpusenenue

! 3,I[CCL n gajce * *0003HAYEHBI TEMbI, U3YUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



npoOu K HOBOMY 3HaMeHaTeto *. CpaBHeHUE IpoOeil.

CrnoxxeHue U BblYMTaHUE JpoOel. YMHOXKEHUE U AeNeHHe ApoOeil; B3auMHO-
oOpatHblie Apobu. *HaxoxIeHre 4acTH 1eJI0r0 U IEJI0ro Mo €ro 4acTu *.

Hecatuunas 3anuch apoOeii. IlpeactaBienue aecaTUYHON ApoOU B BUJE
0ObIKHOBEHHOU. M300paxeHune necaTUYHbIX ApoOei TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUA € JECATHUYHBIMU JpoOsimu. *OkpyrieHue
JNECATUYHBIX IpOOeit™.

Pemenne TekCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3ajad  apupMeTHyecKuM crnocoboM.  *Pemienue
JOTMYecKuX 3aaad. PemieHuwe 3amay nepedOpoM BCEX BO3MOMKHBIX BapUaHTOB ™.
Hcnonb3oBaHue npu perieHuu 3a7a4 TaOIUI U CXEM.

Pemenue 3amau, coaepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHHUS:
Macchl, 00bEMa, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBs3b MEXIy €IUHUIIAMU
U3MEPECHUS KaKI0U BEJIMUUHBI.

Pemenue oCHOBHBIX 33124 Ha JpoOH.

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Haruasanas reomerpus

Harnanuele npencraBieHuss o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHHUK, OKPYXHOCTb, Kpyr. Yroia. [Ipsmoi,
OCTpBIH, TYNOW U pa3BEPHYTHIE YIJIbL.

JInuHa oTpe3ka, METPUYECKUE €AUHULBI JUIMHBL [[IuHA JOoMaHOU, mepuMerp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHue yrioB ¢ MOMONIBI0 TPAHCIIOPTHUPA.

Harnansele mnpeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE puryp *.

N3o0paxenune ¢uryp, B ToM uucie Ha kietdator Oymare. *[loctpoeHue
KoH(Urypanuii U3 vacTedl mpsAMOH, OKPY>XKHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Ooymare*. Mcnonb30BaHne CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomane MOPAMOYTOJbHMKA MW  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCJe (Uryp, M300paKEHHBIX Ha KJET4aTol Oymare.
Enunune! uamMepeHus miomaim.

*Harnsinaple nmpecTaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOTbHBIN
Napajuienenunen, KyO, MHOTOTPaHHUKHU. N3o6pakenue MPOCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTkm kyba wu mapamienenunena. Cozmanue Mojaenen
MHOTOTPAaHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTUIIMHA | JIp. ) *.

*O0BEM MPSAMOYTOJBHOTO Tapayienenunena, kyba. EnuHunbl m3aMepeHus
o0BEma ™.

6 KIIACC

HarypasabHblie yucia

ApudmeTnyeckre AEHUCTBUS C MHOTO3HAYHBIMM HATypalbHBIMU YHCIAMH.
UucnoBbie BRIPAXKEHUS, OPSAOK JEUCTBUI, UCIIOIb30BaHUE CKOOOK. Mcronp3oBanue
MIPA BBIYMCIICHUSAX IEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKECHUS U



YMHOXKEHUSA,  *pacHpeNesnTeIbHOTO  CBOMCTBA  yMHOXKEHUA.®*  OKpyryieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIE yucia; *HauOONBIINN OOIIMI AENIUTENIh U HAUMEHbIIIECE
oOwiee kpaTHoe. [lennmMocTb cyMMBI U pou3BeieHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHAsi ApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpallleHHe IpoOeii.
CpaBHeHue U ynopsinounBaHue aApodOeil. Pemenue 3amay Ha HaXOXKACHHE YAaCTH OT
LEeJI0oro M Leaoro mo ero yactd. J[poOHoe uYuciao Kak pe3yiabTaT JAesIeHUS.
[IpencraBnenue necITUYHONW ApOOU B BHUJIE€ OOBIKHOBEHHOW IPOOU M BO3MOXKHOCTH
npeACTaBICHUs OOBIKHOBEHHON ApOoOM B BUJE NECATUYHON. JlecsTUuHbIE ApOOU U
MeTpuYecKasi cucrema Mep. Apudmerndeckue IEeUCTBUS U YKMCIIOBBIE BBIPAKECHHS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHomienue. Jlenenue B AaHHOM oOTHomeHUHM. *Macmrad*, mpomnopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaad.

[TonsiTue mpornieHTa. Beruncienne npoieHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €8
NpOIICHTY. BhIpakeHHe NPOIEHTOB JNECATUYHBIMU ApoOsMu. PermeHue 3amad Ha
IPOIICHTHI. BhIpaykeHne OTHOIIECHUS BEJTUYUH B MPOIEHTAX.

IMoso:)kuTEIbHBIE U OTPUIIATEIBHBIEC YHCJIA

[TonoxwutenpHble W OTpHULATENbHBIE uMcna. Llenblie yncna. *Monynb uucia,
reoMeTpuuecKass MHTeprpeTanus Moayis uucna*. HW3o0pakeHue uwucen Ha
KOOPAWHATHOM NpsiMOi. *UucIoBbIE MPOMEKYTKH *.

CpaBHeHue umcen. ApudmeTudyeckue AEUCTBUS C TOJOXKHUTEIbHBIMU H
OTPULIATEIBHBIMHU YHCIIAMH.

[IpssMoyTONIbHAsE cUCTEMa KOOPIHMHAT Ha IJIOCKOCTU. KoopAaumHAThI TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek M QUIyp Ha KOOPJIMHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Tpumenenue OyKB JUIs 3aITUCH MAaTEMAaTHUYECKUX BBIPAKCHUN M TIPEIOKCHHM.
CroiicTBa apudmeTndeckux neWcTBUH. *ByKBeHHBIC BBIPAKCHHUSI W YHCIIOBBIC
NOJCTAaHOBKH.* ByKBEHHBbIE pPAaBEHCTBAa, HAXOXKJIECHHE HEU3BECTHOIO KOMIIOHEHTA.
dopmyibl; GOpPMYITEI IEPUMETPA U IUIOMIANA MPSMOYTOJIbHIKA, KBaapara, *00béMa
napajjiesienunena u Kkyoa®*.

Pemienye TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudMeTHyecKuM  crmocoboMm.  *Pemienue
Jorudeckux 3anad. Pemenue 3amad nepebopoM Bcex BO3MOKHBIX BAPHAHTOB. *

Pemiennie 3amau, colepxalux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBL:
CKOpPOCTb, BpEMSI, PACCTOSIHHE; [I€HA, KOJIMYECTBO, CTOUMOCTD; POU3BOIUTEIBHOCT,
BpeMsi, 00bEéM paboThl. EnuHUIIBI MU3MEpPEHHs: MAacChl, CTOMMOCTH; PAaCCTOSHUS,
BpeMeHH, CKOpocTH. CBsI3b MEXKY €IMHULIAMU U3MEPEHUS KaXKA0W BEJIMYHUHBI.

Pemienrie 3amay, cBsI3aHHBIX C OTHOLLIEHUEM, MPOMOPIIMOHAIBHOCTHIO BEIUYHH,
MPOIIEHTAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IPpOOU U MPOLIECHTHI.

*O11eHKa ¥ NPUKUJKA, OKPYTJICHUE pe3ysbTaTa .

*CocTaBieHre OyKBEHHBIX BBIPAKEHHI MO YCIOBHUIO 3a/1auu *.

[IpeacraBnenre OaHHBIX C NOMOIIbIO TaOmui u auarpamm. CronOyaTbie
JIarpaMMbl: YTEHUE U MOCTpoeHHe. UTeHHe KPYroBbIX IHarpaMM.



Harnsanas reomerpus

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jyd, yroj, JIOMaHas, MHOIOYIOJbHUK, UYETBIPEXYIOJIBHUK, TPEYIOJIbHUK,
OKPYKHOCTb, KPYT.

*B3anMHOE pPacHoOJIOKEHHE JABYX NPSAMBIX Ha IUIOCKOCTH, IapajuleiibHbIC
IpsIMbIE, TEPIECHIUKYJIAPHBIE MpsMble™. I3MepeHHne pacCTOSHUN: MEXIY IBYMs
TOYKaMH, OT TOYKHU 10 NPAMOM; JJIMHA MapLIpyTa Ha KBaJIpaTHOU CETKE.

N3Mepenne W TOCTPOEHHUE YIVIOB C DIOMOUIBIO TpaHCHopTupa. Bumael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIM, TYIIOYT OJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYroabHUK, IIPUMEPHI
YEeThIPEXYTOJIbHUKOB. [IpsIMOyrosbHUK, KBaapar: UCIIOJIb30BAHUE CBOWCTB CTOPOH,
yriaoB, auaroHaneil. *M3o0pakeHne reoMeTpuyecKux (QUryp Ha HEIMHOBAHHOU
Oymare C UCIOJIb30BAaHUEM ULHUPKYJS, JHMHEHKH, YroibHUKA, TpaHcmopTupa ™.
[locTpoenus Ha kieTyaTon Oymare.

[lepumeTp MHOroyrojpHuka. IloHarue mmomanu QUrypbl;  EIUHUIBI
n3Mepenus riomanaun. [pubnmxénnoe uamepenue mwiomaau Guryp, B TOM 4uciie Ha
KkBajpaTHO ceTke.* [lpubmmkEHHOE H3MEpeHUE JUIMHBI OKPYXHOCTH, IUIOUIAJH
Kpyra*.

*CUMMeETpHsI: LEHTpaJIbHAs, OCEBas W 3e€pKajibHass cuMmmeTpuu. [loctpoenue
CUMMETPHUYHBIX QUryp *.

*Harusinabie IIPEACTaBICHUS 0 IIPOCTPAHCTBEHHBIX purypax:
napajieienunen, Ky0, mpu3Ma, NUpaMuja, KOHyC, LWIMHAp, LIap U cdepa.
N300paxxeHne MmpocTpaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOIOrpaHHUKOB,
mnHApa U KoHyca. Co3gaHue Mojienedl mpOoCTpaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.).

[lonsitue oOBEMa; emuHuIbl u3MepeHUs: o0bEMa. OOBEM MNPAMOYTOIHHOTO
napajuienienurneaa, Kyoa*.

IIJTAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATHI OCBOEHUSA [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKA».

OcBoenne yueOHOro Kypca «Maremarrnka» B 5—6 Kiaccax OCHOBHOM HIKOJIBI
JIOJKHO 00ecTeunBaTh MOCTIDKEHHUE CIEAYIONUX TMPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB:

5 KUIIACC

Yucsa 1 BBIYMCICHUSA

OpueHTHpOBAaTECA B TOHATHSIX H ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMU C HATypalbHbIMM YHCJIAMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M YHOPSJAOYMBATH HATypajbHblE YHCIA, CpPAaBHUBAaTh B
MPOCTEHIINX CITy4asiX OOBIKHOBEHHBIE APOOH, JECITUUHBIE JPOOH.

CooTHOCUT, ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsAMoOM ¢
COOTBETCTBYIOIIUM €l 4YMCIOM W H300pa)xaTh HATypaJibHble YHUCJIAa TOYKAMU Ha
KOOPAMHATHOM (YUCIIOBOM) MPSMOM.



BemmonHATh  apudmeTnueckue ACHCTBUS C HATypPAJbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CITydasIX.

BbINOJIHATH NPOBEPKY, MPUKHUIIKY PE3YIIbTATa BBIYUCICHUI.

OKpyIJIsTh HaTypaJIbHBIC YUCJIA.

Pelmenne TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C IOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BAapUaHTOB (IIpU
HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

Pemate 3amaum, cojaepalie 3aBUCHUMOCTH, CBSI3bIBAIOLME BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb (MPU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CIPABOYHON MHPOpPMALIHH).

Hcnonb3oBaTh KpaTKUE 3aKMCH, CXEMbl, TAOIUIIbI, 0003HAYEHUS MPU PELICHUU
3a1ad.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: IEHbI, MACChl; PACCTOSHMUA,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHHM EAWMHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C OMOPOM Ha CIIPABOYHYIO HH(OpMAIHIO).

W3Bnekats uHGOpMAIMIO, TPEICTABICHHYIO B Tabiuie, Ha CTOJIOYATOM
auarpaMMe, MHTEpPIPETUPOBATh MPECTABICHHbIE JaHHBIC, MCIOJb30BAaTh JaHHbBIC
IpU pelieHu! 3a/a4.

Haruasanas reomerpus

[Tonbp30BaThCs TEOMETPUUECKUMH TOHATUAMM: TOUKA, OpsMas, OTPE30K, Ty,
yroJ, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIUX (opMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJUMOCTH IO BU3YaJbHOM OIOpeE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOIOYI'OJIbHHUKAMH: YTOJl, BEpIIWHA,
CTOpPOHA, TUAroHalb; C OKPYKHOCTBIO: PaAnuyC, AMAMETP, LEHTP.

N300pakath W3y4YeHHBIE TE€OMETpUYECKHE (UTYpbl Ha HEIWHOBAHHOW W
KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS ¥ IMHEHKH (ITOCJIe COBMECTHOTO aHAJIN3a).

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBAa CTOPOH M YIVIOB IIPSIMOYI'OJIBHHUKA, KBajapaTa Uil UX
IIOCTPOEHMS], BEIYUCICHUS TUIOMAAN U [IEpUMETpA.

Beruucnares mepuMmeTp ©W IUIONIAAbL KBajapaTa, MNPSMOYTOJIbHUKA, GUTYD,
COCTaBJICHHBIX M3 TMPSMOYTOJIBHHKOB, B TOM 4HuClIe (QUIYyp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.

ITosb30BaTBCS OCHOBHBIMHU METPUYECKMMHU E€AMHHUIIAMH H3MEPEHUS JJIMHBI,
IUIOIIAJH; BbIpaXKaTh OJHU €IMHMIIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu He0OXOAUMOCTH
C OMOPOH Ha CIPABOYHYIO HHPOPMAIIHIO).

PacnioznaBate mapaienenunesn, KyO, HCIOJIb30BaThb  TEPMHHOJOTHUIO:
BEpIIMHA, peOpO I'paHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS NapajulelienuIeia, Kyoa.

Boluncnsate 00bEM KybOa, mapajuiesnenuneza Mo 3aJaHHbIM H3MEpPEHUsM (C
OMOpON Ha AIrOPUTM Y4YEOHBIX IEUCTBUM), MOJb30BATHCS €IMHUIIAMU U3MEPEHUS
00BEMa.



Pemate HecCnoOXHBIE 3a7a4d HAa HU3MEPEHHE TE€OMETPUYECKUX BEIWYUH B
MPAKTUYECKUX CUTYalUsIX (IpH HEOOXOAMMOCTH C BU3YyaJIbHON OMIOPOMA).

6 KIIACC

Yucia ¥ BBIYUCJICHUS

OpueHTUpOBaTbCSI B TMOHATUSX W ONEpUpPOBaTH Ha 0a30BOM YpPOBHE
TEpPMUHAMHM, CBS3aHHBIMU C Pa3IMYHBIMU BUJAMHU YHUCEI M CIOCOOaMHU WX 3aIlHCH,
MePeXOIUTh (€CIU ATO BOZMOXKHO) OT OJTHOM (DOPMBI 3aMUCH YKCIIA K JPYTOM.

CpaBHUBATh U YIOPSJOYMBATH 1ETbIC YKUCIIA, OOBIKHOBEHHBIC U JICCSITUYHbBIC
poOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrinonusaThs apudMeTHuecKre NeUCTBUS C HATYPAIBHBIMH U IEJIBIMA YK CIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMHU JAPOOSIMH, TOJOKUTEIHHBIMU U OTPUIIATEILHBIMU
YUCIIaMHU.

BrruncnsaTh 3HaUCHHS YUCTIOBBIX BBIPAKEHUH, BBIMOIHSATH TPUKUJIKY U OIEHKY
pe3yibTaTta BBIYHUCICHUM; BBITIOJNHATH MPEOOpa30BaHMs YHCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JECHCTBUM.

COOTHOCUTH TOUYKY Ha KOOPJMHATHOW MPAMON C COOTBETCTBYIOUIUM €M
YUCJIOM M M300pa)xkaTh YKCiia TOYKAMHU Ha KOOPJWHATHOU MPSIMOM, HAXOIUTh MOIYJIb
quca.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyrasTh LeNble 4YMciia U JIeCATUYHbIE Ipobu (1o o6pasily), HaXOAWTh
npUOTMKEHUS YHUCeT.

YucsioBbie 1 0yKBEHHbIE BBIPAKEHUS

OpueHTHpOBaTECA B TOHATHSIX U ONEPUPOBATh Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBS3aHHBIMH C 3aMUCHIO CTENEHU YHUCIIAa, HAXOAUTh KBaApaT M KyO
Yylucia, BBIYHMCISATH 3HAYEHHUS MPOCTEHIINX YKCIOBBIX BBIPAKEHHUH, COAEpIKaIlUX
CTEIEHHU.

[Tonb3oBaThCsl MpHU3HAKAMH JIETUMOCTH (IIPH HEOOXOAMMOCTH C OMOPOM Ha
aJrOpPUTM IpaBUJia), PaCKIIabIBaTh HATYPAJIbHbIE YKHCIIA HA TPOCThIE MHOXKHUTEIH.

*[Tonp3oBaThCst MacITaboM *; COCTABISATH IPOMOPIIUU M OTHOIIICHHUS.

Hcnonb3oBaTh OYKBBI AJi1 0003HAYEHUSI YKCET MPHU 3aIUCH MATEMAaTHUYECKHX
BBIDOKEHUM, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKECHHH,  OCYIIECTBIISS
HEO0OXOIUMbIE TIOJICTAHOBKH M TIpeoOpa3oBaHus (C OMOPOW Ha aNrOPUTM y4eOHBIX
JEUCTBUI).

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a/1a4

PemaTe MHOTONIATOBBIE TEKCTOBBIC 3a/aud apU(PMETHYECKAM CIIOCOOOM C
ONOPOW Ha BOIPOCHBIN IUIAH.

Pemate MPOCTEUIIINE 3a71a4H, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPIMOHAILHOCTIO BEJIMYMH, MPOLIEHTAMU; PellaTh TPU OCHOBHBIC 3aJlaud Ha
JTpOOH U TIPOIICHTHI.

Pemate 3amauun, coaepkaliye 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI:
CKOpOCTb, BpeMSH, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb;



MIPOU3BOJIUTENBLHOCTh, BpeMs, o00bEMa paldoThl, HCMNONB3YS apUPMETUUYECKUE
NEUCTBUS,  OLIEHKY, MNPUKUIKY;  [OJb30BAaThCA  €AUHULAMU  U3MEpPEHUs
COOTBETCTBYIOLUX BEIUYHH.

CocTaBisaTh OyKBEHHBIE BBIPAXKEHUS 10 YCJIOBHIO 33/1a4 MOCJIE COBMECTHOTO
aHaIu3a.

N3Bnekars uwHdOpManuio, MPEJACTAaBICHHYIO B Ta0iuIax, Ha JIMHEHHOH,
CTOJOYATONM WM KPYroBOW JAMarpaMMax, WHTEPHpPETUPOBATh MPEICTaBICHHbIE
JaHHBIE; UCTIONIB30BATh JAHHBIC MPU PEIICHUHU 3aa4.

[IpencraBnars nHGOPMAIMIO C TOMOIIBIO TAOJMILI, JUHEMHONW M CTOIOYATON
JIarpaMm.

Harusanas reomerpust

[IpuBoauTh mNpUMEpbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEUUX (QopMy
U3YUYCHHBIX T'€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
M KIeT4arod Oymare H3yuyeHHblE IUUIOCKHME TeoMeTpuueckue (GUrypol u
KOH(UTypaluu, CHAMMETPUYHbIE (PUTYPHI.

Nmerp mnpeacTaBieHHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO (QUTYD,
CUMMETPHS], OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BeIMYMHBI YTIIOB U3MEPEHUEM C IOMOIIIbIO TPAHCIIOPTUPA, CTPOUTD
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PEIICHUU 3a4ad IpajyCHONW MeEpoi
YIJI0B; Paclio3HaBaTh HA YEPTEkKAX OCTPBIN, MPSMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

Bbluncnsate [OMMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, TOJb30BaThCA
€IUHULIAMU U3MEPEHUS JJIMHBI, BBIPa)KaTh OJTHU €IMHUIBI U3MEPEHHUS JJIMHBI YEpe3
IpyrHe.

HaxonuTh, nCnonb3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPSAMOMU, IJIMHY MyTH Ha KBaJAPATHOW CETKE.

Boruncnars  mimomanbk  (GUryp, COCTaBIEHHBIX U3  MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30nMeHne Ha MPSIMOYTOJbHUKH, HA paBHbIE (PUTYPHI, TOCTpAUBAHUE
10 TPSAMOYTOJIbHUKA; MOJIb30BaThCd OCHOBHBIMHU €IMHHUIIAMU WU3MEPEHUS IUIOLIA/IH;
BbIpaXkaTh OJIHU €IMHUIBI U3MEPEHHs IJIOUIaAN Yepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOi Ha CIIPaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX W HM300pPAKEHUAX MUPAMHUIY, KOHYC, LMIMHIP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkaTh Ha KieT4aTON Oymare nMpsMOYTOIbHBIN MapalIeIeTUIeI.

Bberuuciare 00b€M NPSIMOYTOJBHOIO MNapajuiesenuneaa, Kyoa, MoJib30BaThCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHHIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopor Ha CIIPaBOYHYIO HH(DOPMAITHIO).

PemaTte HeclOXHBIE 3a7aud HAa HAXOXKJIECHHWE TIE€OMETPUYECKUX BEIMYHMH B
NPAKTHYECKUX CUTyalusX (Ipu HEOOXOJUMOCTHU C BU3YAJIbHOM OMOPOii).

OETEPAJIBHAA PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
ey n3yyeHust yueOHOro Kypca



Anrebpa sBIsieTCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0ecrnieurBaeT W3y4YE€HHE APYTUX AUCIUIUIMH, KaK €CTECTBEHHOHAy4YHOro, TaK H
I'YMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXOMMO AJIA MPOJOJIKEHHsT 00pa3oBaHuUs
U B NOBCEAHEBHOM xu3HU. Pa3Butre y 0OydaromMXCs HAayYHbBIX MPEACTABICHUHN O
MIPOUCXOXKACHUN
U CYIIHOCTH alire0pandeckux aOCTpakiui, croco0e OTpakeHUsi MaTeMaTH4YeCKOU
HAayKOW SIBJIEHUM M TPOIECCOB B MPHUPOJEC U OOIIECTBE, POJIM MATEeMaTHYECKOIO
MOJICJTUPOBAHUSI B HAYYHOM TO3HAHUM M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PECHUSI W KAueCTB MBINLICHUS, HECOOXOAUMBIX ISl aJanTalid B
COBpPEMEHHOM LHM(poBOM oOIiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTHE  YMEHHS  HaOMIOAaTh,  CpPaBHUBATh,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl oOecrieuMBaeT pa3BUTHE JIOTMUECKOIO
MBIIUICHUS. OOYYalOIIMXCsl: OHU HCTOJB3YIOT JICNYKTHUBHBIE W WHIYKTHUBHBIC
paccyxkaeHusi, 0000IeHne M KOHKpeTU3aluio, abCcTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeArnojaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENHLHOMN
NESTENbHOCTH  OOYyYaIoIIUXCS, [OATOMY CaMOCTOSITEIbHOE  pelleHue  3ajad
€CTEeCTBEHHBIM 00pa3oM SBISETCS pealu3aleid JeSTeJIbHOCTHOTO IPHUHIUIIA
oOy4eHUsl.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JHHUU: «Yucia u
BBIUUCIICHUS»; «ANredpanueckue BBIPAXKEHUS»; «YPaBHEHUS W HEPaBEHCTBAY;
«Oyukunm». Kaxnas u3 3TuxX coliepKaTelIbHO-METOJUYECKUX JJMHUN pa3BUBACTCS HA
NPOTSKEHUU TPEX JIET M3y4YeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch u
B3aMMOJICHCTBYS C IPYTUMU €ro JHHHAMHU. B Xoxe m3ydeHus: Kypca oO0ydaromumcs
OPUXOJUTCA JIOTUYECKH PACCYXKIaTh, HCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3U € 3TUM 11€7€C000pa3HO BKIIOUYUTH B MPOrPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIME  OBNAJCHUIO  OOYy4YalOIIMMUCS  OCHOB  YHHUBEPCAJIbHOTO
MaTreMaTH4ecKoro  si3plka. Takum  oOpa3oM, MOXKHO  YTBEpXAaTb,  4YTO
COJIepKaTeNIbHON M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHUKM «Yuclla HW  BBIUUCICHUS» CIYKUT OCHOBOW st
JTANbHEHUIIIET0 WM3Yy4YeHUsT MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyUYaIOIIHUXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJB30BAaThCS aNTOPUTMaMH, a
Tak)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX I TOBCETHEBHOU
®KU3HU. Pa3BUTHE MOHATHA O YKCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PAllUOHAJIbHBIMU U
UppAMOHATBHBIMHA YWCIaMU, (OPMHUPOBAHUEM TPEACTABICHUN O JEWCTBUTEIHEHOM
yycie. 3aBeplICHHE OCBOEHUS 4YHUCIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY
o01iiero oOpa3oBaHusl.

Conepxanue IByX anreOpanyecKux JMHUN — « AJIreOpandecKue BhIPAXKEHUS
n «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYarOIIMXCS
MaTeMaTH4YeCKOro amnmnapaTta, HEOOXOJWMOro JUisi pelIeHUs 3ajlad MaTeMaTHKH,
CMEXKHBIX TIPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajlad. B OCHOBHOW miKoJE



y4eOHBbII Marepuan TPYNIUPYETCs BOKPYr palUMOHAIBbHBIX BbIpaKeHHMH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH KakK s3bIKa JUIsl TOCTPOEHUSI MATEMATUYECKUX
MOJIeJIel, ONMUCAHUs MPOIIECCOB U SIBJICHUU peanbHOro mupa. B 3amaunm oOyueHus
anredpe BXOJAT TaKXKe NaJbHEHIIEe pa3BUTHE AJITOPUTMHYECKOrO MBIILJICHUS,
HEO0OXOIMMOI0, B YaCTHOCTH, JUJII OCBOEHHUS Kypca HMH(QOpPMATUKH, U OBJIaJCHHE
HaBbIKAMHM JI€yKTUBHBIX paccyxkiaeHuil. I[IpeoOpa3oBaHue CHUMBOJIBHBIX (QOpM
BHOCUT CBOH crnenuuyecKuid BKJIAJ B pPa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTeMaTU4ecKOMY TBOPUECTBY.

Copepxanue (hyHKUHMOHATBHO-IPAPUYECKON JIMHUM HALEJIEHO Ha IMOIy4YeHHE
IIKOJIbHUKAMU 3HAaHUN O (PYHKIMSAX KaK BaKHEHIIed mMaTeMaTH4eCKOW MOJENU s
ONMMCAHMSI U UCCIENOBAHUSA Pa3HO-O0PA3HBIX MPOLECCOB M SABICHUNA B NPUPOJAE U
obmiectBe. M3yueHue 3Toro Marepuanga CHOCOOCTBYET Pa3BUTHIO Yy OOyHaroLIHXCs
YMEHHS UCIOJIb30BaTh PA3IMUYHbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHUKU —
CJIOBECHbBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKjIaa B (GOpMHUpPOBaAHUE
NpeICTaBICHUH O POJIK MAaTEMAaTUKHU B Pa3BUTUU IUBWIN3AILNHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CornmacHo ywyeOHOMY TuIaHy B 7-9 Kilaccax wu3ydaeTrcss Y4eOHBIH Kypc
«AnreOpa», KOTOPBIA BKJIIOYAECT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandecKue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

VY4eOHbIN TJ1aH Ha M3y4yeHue ainreOpel B 7-9 kiaccax OTBOAUT HEe MeHee 3
y4eOHBIX YacOB B HEJAENIO B TEUEHHUE KaXJOro roja oOydeHHs, BCEro 3a TPH rojaa
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (110 TOAAM OBYUYEHN )
7 KIIACC

Yuciia 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHOW (OPMBI 3amHCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOIO 4YHCJA, 3alKucCh, CpPaBHEHHE,
VOOpSAIOYUBAHUE  pPAllMOHATBHBIX  YHceN.  ApudMeTHYecKue  JEHUCTBUS  C
pallMOHANIBHBIMKA 4HCIIaMU. PelieHue 3agady U3 peajpHOM MPAKTUKU HA 4acTH, Ha
JIpoowu.

CremeHb C HaTypaJdbHBIM TIOKa3aTENEM: OTpECIICHNnEe, MpeoOpa3oBaHue
BBIpaKCHUI Ha OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIIUX YHUCE]L.

[IpoteHThl, 3amuch TPOLIEHTOB B BUJIE IpoOU U ApOoOHM B BUE MPOIIEHTOB. TpH
OCHOBHBI€ 3314/ Ha MPOLIEHTHI, PEIICHUE 33/1a4 U3 PEATbHON TPAKTUKH.

[IpumeHeHrEe NPHU3HAKOB  JEIMMOCTH, pAa3l0KEHUE HA  MHOXKHWTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM  4uciae TmpsMas W oOparHas
MPONOPIMOHAIBHOCTH.

AuredOpanyeckue BbIpaKeHUA

IlepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C MEpeMEHHOU. [lomycTtrmblie



3HA4YECHUS INEepeMEHHbIX. [IpencraBiieHUE 3aBUCHMOCTH MEXIY BEIMYMHAMHU B BHJE
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeoGpa3oBanrie OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuwia npeoOpa3oBaHUs CYyMM M TPOU3BEICHUM, MpaBUia PACKPBITHUS CKOOOK H
MPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBoOIICTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OpnHowreHsl 1 MHOrowjeHsl. CreneHb MHoroujeHa. Ciio)KeHue, BBIYUTAHME,
YMHOKEHUE MHOTOWJIEHOB. DOpMYyIIbl COKPAIIEHHOTO YMHOKEHUS: KBAAPAaT CYMMBI U
KBagpaT pazHocTH. PopMmysia pa3HOCTH KBaApaTtoB. Pa3nokeHre MHOIOWIEHOB Ha
MHOHUTEIH.

YpaBHeHus

VYpaBHeHUEe, KOpPEHb YypaBHEHUs, IMpaBuUiia MpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUs, PELICHNUE JIMHENHBIX ypaBHEHHUI. COoCTaBlIeHHE YPABHEHUN IO YCIOBUIO
3amaud. Pelenne TeKCTOBBIX 3a/1ay ¢ MTOMOIIbIO YPABHEHHIA.

*JIMHEHOE YpAaBHEHHE C ABYMs IIEPEMEHHBIMU K ero Tpaduk 2. Crucrema qByX
JUHEWHBIX YpPAaBHEHUN C JAByMS IEPEMEHHBIMH. PelieHue cucrteM ypaBHEHUM
crocoO6om mojicTaHOBKU. [IpuMepsl pereHus: TEKCTOBBIX 337a4 ¢ MOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKUNHA

Koopaunarta touku Ha npsMoi. UuciaoBele NPOMEXKYTKU. PaccTosiHne Mexay
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpssmoyronpHas cucrtema koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKM Ha KOOpAWHATHOW riockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX (GopMyIamu.
Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH.

[ousitue Gynkimn. ['paduk bynkuuu. CoiictBa QpyHkiuil. Jlnnelinas QyHKiwus,
e€ rpaduk. I'papuk ¢ynkumm y = kx + b. *I'paduyeckoe pemieHne TMHEHHBIX
YpaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUM *.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpatueiii kopenbp w3 uucia. *lloHsatre 00 uppalMOHATBHOM YHCIIE.
JlecsTuunble TPUOIMHKEHHST UpPAITMOHATBHBIX yucen*. CBoicTBa apuMeTHIECKUX
KBaJpaTHbIX KOPHEN U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUHN U
BBIUHCIICHUSAM. *JleficTBUTEIbHBIC Yncia *.

Crenens ¢ 1eabIM NoKazaTesneM u e€ cBorictBa. CTaHapTHas 3aIlKUCh YKCTA.

Auredpanyeckue BbIpaKeHUA

KBangpaTHbiil TpEéXuiieH; pa3noXeHUue KBaPaTHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpandeckast apoOb. OCHOBHOE CBOWMCTBO anreOpandeckoil apoow.
CnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JIeJIeHHE  anreOpanyeckux  JpooOeil.
PanrionanbHbie BBIpaKEHUS U UX IPEOOpa3OBaHUE.

2 3,I[CCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMynna KOpHEH KBaJapaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEHUH, CBOISIINXCS K JMHEWHBIM U KBaapaTtHbIM. [Ipocreiimme
IpOOHO-pALIMOHATIEHBIE YPaBHEHHUS.

*I'paduueckas uHTEpHIpEeTalMsl YpaBHEHUHN C JIByMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPaBHEHUN C JByMs IepeMeHHbIMU™. llpumepsl pemeHus cucTem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEpaBEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHOU NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEpPAaBEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKUUHA

[Honstue gpynkuu. OONaCTh ONpeAesieHus U MHOKECTBO 3HAYEHUH (PYHKITUH.
CrnocoObI 3aanust QyHKIUMA.

I'padpux ¢ynkuuu. Yrenune cBoiictB PyHkiuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIUNA, OTPAXKAIOUUX PEaTbHbIE POIECCHI.

OYHKIMM, OINHCHIBAIOIIME TMPSAMYIO M OOpaTHyl0 MpONOpPLHUOHATBHBIC

k
3aBUCUMOCTH, HuX rpapuku. ODyHKIUH y = x°, y = x°, y = /X, y= -

*['pacduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUM *.

9 KUIIACC

Yucnaa v BIYMCICHUA

PanvonansHble yucia, *UppanvoHaIbHBIE YMCIIa, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHBIE TpoOU. MHOKECTBO JEHCTBUTEIBHBIX YWCEN; JNEHCTBUTEIBHBIC YHCIIA
Kak 0€CKOHEYHBIE JECATUYHBIC ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXIY
MHO>ECTBOM JICMCTBUTEIbHBIX YUCET U KOOPAUHATHOU MPSMO.

CpaBHEeHUE  JCHCTBUTENBHBIX YHUCEN, apupMeTUYeCKue JACHCTBUS C
JNEHUCTBUTEIILHBIMU YUCIIAMU *.

Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUpPA, [JIUTEIBHOCTh MPOLECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€HHoe 3HaUEHWE BEIMYUHBI, TOUHOCTH TpubOIMxeHus. OKpyrieHue
yucen. [[pukunka u oueHka pe3yinbTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOISIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHune ypaBHEHUWN, CBOASIIIMXCS K KBaJIpPaTHBIM.
buxkBaapatHoe ypaBHeHue. *lIpumepnl pelieHuss ypaBHEHUN TpeTbed M YETBEPTOU
CTErNeHer pa3loKEeHUEM Ha MHOXKUTEIH *.

Pemienrie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandecKiuM METOIOM.

VYpaBHeHue c AByMsl NepeMEHHbIMU U ero rpaduk. Pemienwe cucteM AByX
JIMHEMHBIX YPAaBHEHUM C JBYMsI MEPEMEHHBIMU. PelieHne cucrem NByX ypaBHEHUU,
OIHO M3 KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOpoil crenenu. ['paduueckas
MHTEPNPETALNS CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.



Pelrienrie TEKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenue cucreM
JUHEWHBIX HEPABEHCTB C OJHOM InepeMeHHOW. KBaapaTrHele HepaBeHCTBaA.
I'paduueckass uHTEpHpeTalisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

DyHKUUHA

KBagpartnunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. Ilapabona, KoopauHaThI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPUHU MapaboJIbI.

I'paduxu GyHKIUHI: y = kx, y = kx + b, y = X5,
y = +x,y = SI/I UX CBOMCTBA.

YucaoBble M0CI€10BATEILHOCTH M NIPOIrPEeCCUH

[lonsiTHE 4YHMCIOBOM MOCIENOBATEIBbHOCTH. 3aJaHUE TOCIEI0BATEIbHOCTH
pEKyppeHTHOI popMynol U Gopmysoi n-ro uieHa.

Apudmernyeckas U TreoMerpuueckas mnporpeccur. PopMynbl n-ro ujieHa
apu(PpMETHUECKON U TEOMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBHIX 1 YJICHOB.

*N3o0paxeHne YIeHOB apu(PMETHUYECKOM M TeOMETPUYECKON mporpeccui
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJBHBIM POCT.
CroxHbIe TPOLEHTHI *.

[UTAHMPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHUS
®EJIEPAJIBHOV PABOYEN I[TPOTPAMMBI KYPCA «AJITEBPA»

OcBoenue yuyeOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO OOecrneuuBaTh JOCTIKEHUE CHEAYIOIMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BoimonHaTh, couyeTass yCTHbIE W THUCHMEHHBIE MNPUEMBI, apumeTHuecKue
JNEUCTBHS C PAlMOHAIBHBIMU YHCIIAMMU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAXKEHHI; NPUMEHATH pPa3HOOOpa3HbIE
CIoCcOOBI M TPUEMBI BBIYHMCICHUS 3HAYEHUW JPOOHBIX BBIPAKECHUMU, COAEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIE TPOOH.

[lepexoguth OT oOmHOW (HOpPMBI 3amuMcy 4YHceld K Jpyroi (mpeoOpa3oBbIBATH
JNECITUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO apoOb). CpaBHUBATH H
YHOPSIA0UMBATH PALIMOHATBHBIE YHCIIA.

OKpyrJsITh YHCna.

BbINOTHATh IPUKUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY 3HAYEHUU
YHUCJIOBBIX BBIPAKEHUM.

BoInonHsATh JEWCTBUSL CO CTENEHSIMU C HATypalbHBIMHM IOKa3aTelsaMu (C
OMOpOil Ha CIIPAaBOYHYIO MH(POPMAIIHIO).

[IpuMeHsTh MPU3HAKU JEIIUMOCTH, PA3JIOKEHHE HA MHOXKHUTEIIN HAaTypalbHBIX



YHCEJL.

Pemate mpocteliiiiue MpakTUKO-OPUEHTUPOBAHHBIC 3a/aud, CBS3aHHBIE C
OTHOIICHHEM  BEJIMYHUH, MPOIMOPIIMOHATFHOCTBIO  BEJTUYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATh PE3YJIbTAThI PEIICHUS 3a7ad C YYETOM OTrpaHUYEHUM, CBSI3aHHBIX
CO CBOWCTBAMM pPacCMaTpPUBAEMbIX OOBHEKTOB.

AJireOpanyecKue BbIpasKeHHU s

OpueHTUpOBaTBbCSI B TMOHATUSAX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
anreOpanyecKkoil TepPMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus: OYKBEHHBIX BBIPQAKCHUM TMpU 3aJlaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1IEJIOT0 BBIPAKEHHUS] B MHOTOYJICH MIPUBEICHUEM
MOI00HBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BbINonHAT yMHOXKEHHE OJIHOWIEHAa Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOT'OYJIEH, MPUMEHATh (OPMYJIbI KBaJpaTa CYMMbI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO UH(POPMAITHIO).

OcymiecTBasATh Pa3oXEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHCHUS
dbopMysT COKpAIIEHHOTO YMHOXKEHHMSI (C OTMOPOi Ha CIIPABOYHYIO HH(GOPMAIIUIO).

[TpumensTh TpeoOpa3zoBaHUsI MHOTOUJICHOB JIJIsl PEIICHUs Pa3IUYHBIX 3a7a4 U3
MaTeMaTHKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HATypajlbHBIMHU IOKA3aTENsIMH IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTIOPOI Ha CIIPABOYHYIO HHPOPMALIUIO).

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHUSI C OJHOM IEPEMEHHOW, MpPUMEHSA MpaBUia
nepexoqa OT UCXOJAHOTO YPaBHEHHS K paBHOCUIBHOMY emy. [IpoBepsTh, ABIseTCS U
YHUCJIO0 KOPHEM YpPaBHEHUSI.

WNmers mpencraBieHue O rpa@UUYecKUX METOAAaX MPU PEIICHUU IJTHUHEWHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTs mnpuMepbl map YHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YpaBHEHUS C IBYMs IEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOM IUIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMsI
MEPEMEHHBIMH; TIOJIB3YSACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucteMbl JBYX JIMHEHHBIX YPABHEHUU C ABYMS NIE€PEMEHHBIMHU, B TOM
qrclie rpa@uiecKku (C Ormopoit Ha ATOPUTM YIEOHBIX JEHCTBHM).

CocraBidaTh (IOCJIE COBMECTHOTO aHajiu3a) W pellaTh JUHEHHOE YpaBHEHUE
WU CUCTEMY JIMHEHHBIX YpaBHEHHMI MO YCIOBHUIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ]a4U MOJIYYEHHBIN PE3YIbTaT.

Koopannarel u rpadpuxku. ®yHKIUU

N3obpaxaTh HA KOOPJAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW MJIOCKOCTHM TOYKU MO 3aJaHHBIM KOOpJHMHATaM;
cTpouth rpaduku TuHerHbIX QyHKIUNA. CTpouTh rpaduk GpyHkuu y = kx + b.

OnuchiBaTh € MOMONIIBIO (PYHKIMM HW3BECTHBIE 3aBUCUMOCTH  MEXKAY
BEJIMYMHAMH ([0 QJITOPUTMY Y4EOHBIX JEMCTBUM): CKOPOCTh, BPEMS, PACCTOSHUE;



1I€Ha, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.
HaxoauTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumate rpaduyeckuid cnocod MNpeACTaBICHUS M aHaidu3a MHQPOpPMALMH;
U3BJIEKaTh U MHTEPHPETUPOBATh MHPOPMALIMIO U3 IPa(UKOB PEANbHBIX MPOLIECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yucia v BBIYUCJICHU S

Hcnonb3oBaTh HayajdbHbIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBbHBIX
guces Il CpaBHEHUS, OKPYIJICHUS W BBIUHUCICHHUM; M300pa)kaTh JCHCTBUTEIIHHBIC
YyuCa TOYKAMU Ha KOOPJAVMHATHOU MPSIMO.

[IpumensTh TOHSATHE apUPMETUUECKOro KBAJPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIC KOPHM, HCTOJB3ys TPU HEOOXOAMMOCTH KAJIbKYJISITOP; BBINOIHATH
npocTeuimre TpeoOpa3oBaHUs BBIPAXKEHHH, COJAEpKAIIUX KBaJApPaTHBIC KOPHH,
VCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX W MajbIX YHUCENT C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panyvecKue BbIPaKeHU A

[IpyMeHAT, TOHSATHE CTENEHWM C I[EeJbIM  TOKa3aTesieM, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KAIIUX CTENeHH C IeJbIM ToKa3areneMm (c
UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMAIIHH).

BbINOJIHATE HECNIOKHBIE TOXKAECTBEHHBIE MPEOOpa3oBaHUS PAIlMOHAIBHBIX
BBIpQKEHUU HA OCHOBE MPaBWJI ACHCTBUN HAJ MHOTOWICHAMHU M ajreOpanvyecKuMu
TPOOSIMU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOXKUTEIH.

[TpumensTh nMpeodpa3oBaHus BHIPAKEHUN JI PEUICHUS Pa3UYHBIX 3a]a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs 1 HEPABEHCTBA

PemaTte nuHelHbIC, KBaJIpaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(pOpMAaIMK) W pAIMOHATIBHBIE YPAaBHEHWs, CBOJISINIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE KUCCIEAOBAHUS YPABHEHUU M CHCTEM YpPaBHCHWH, B
TOM YHCIIE C IPUMEHEHHEM rpaduIeCKUX MpeCTaBICHHUH (YCTaHABINBATh, UMEET JIN
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUH pPEIICHUs, €CId MUMEET, TO CKOJIbKO, U TIp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoanTh OT cIOBECHOW (OPMYITHPOBKH 3amadu K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBIO COCTAaBJICHHWS YPAaBHEHHS WM CHCTEMBl YpaBHEHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIATH
JUHEWHBIC HEPABEHCTBA C OHOM NMEPEMEHHONW W MX CHCTEMBI; J1aBaTh IpapUICCKYIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

OnepupoBaTh Ha 0a30BOM YpOBHE (PYHKIHOHAJIbHBIE MOHSATUS U SI3BIK
(TepMUHBI, CUMBOJUYECKHE O00O3HAUYECHUS); OMNPEAEsATh 3HAYEHUE (PYHKUHUH IO



3HAYEHHUIO apPIyMEHTa; ONPee/ATh CBOMCTBA (QyHKIMH 110 €& rpaduky.
CtpouTh rpadMKH >JI€MEHTapHBIX GYHKIUH BUga , y = X%, y = X°, y =+/x ,

k o o ..

y= -, ONHUChIBaTh CBOMCTBa u4uCIOBOM (QyHkIuu 10 €€ rpaduky (mpu
X

HEO0OXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

9 KUIIACC

Yuciia ¥ BIYUCTCHUSA

CpaBHUBATH U YNOPSAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YUCTIA.

Brinonusates apudmeTndyeckue NEMCTBUS C pallMOHATBHBIMU YHUCIIaMH, COUYETast
YCTHBIE W THCHBMEHHBIE TPUEMBI, BBIMOJHATh BBIYUCICHUS C UPPAMOHAIbHBIMU
YUCIIaMHU.

Haxonuth 3HaueHMs CTENEHEN ¢ LEIbIMU MOKA3aTeNIMU U KOPHEH; BRIUUCIISATh
3HAYEHUS YUCIOBBIX BBIPAKEHUI.

OKpyraarh JEWCTBUTENbHBIE YHCIA, BBINOJHATh MPUKUAKY pe3ysibTara
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBHIPAKCHUMH.

YpaBHeHUS M HEPABEHCTBA

Pemate nuHelHbIC U KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJAIIMECS K HUM,
pocTelie ApOOHO-pallMOHATBHBIC YPaBHEHUS.

Pemare mnpocreimme CHUCTEMBI ABYX JIMHEWMHBIX YPAaBHEHHM C JBYMs
NEPEMEHHBIMU W CHCTEMBI JIByX YpaBHEHHI, B KOTOPBIX OJHO YypaBHEHUE HE
ABJISIETCS IMHEWHBIM (IT0 BU3YaJIbHOU OIOpe).

Pemate mnpocTeiilivie TEKCTOBBIE 3aJayd  alreOpanyeckuM CIOCOOOM C
NOMOIIIBI0 COCTAaBJIEHUS YPABHEHHUS WA CHUCTEMbI ABYX YPAaBHEHHUH C JBYMs
EPEMEHHBIMU.

[IpoBoauTH MPOCTEUIINE HMCCICIOBAHUS YPABHEHUM W CUCTEM ypaBHEHWH, B
TOM YHCIIE C IPUMEHEHHEM rpaduIecKuX MpeACTaBlIeHN (yCTaHABIUBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPAaBHEHUN PEUIECHHUS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemarte nuHeliHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paXKkaTh
pELICHUE HEPAaBEHCTB HA YKCIOBOM MPSIMOW, 3alKCHIBATh PEUICHHE C MOMOIIBIO
CHMBOJIOB.

PemaTte cucTeMsl IMHEWNHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAKOIIME
KBaJpaTHOE HEPABEHCTBO; M300pa)xaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
MPSIMOM, 3aIUCHIBATH PEUIEHHUE C TOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PAa3IMYHBIX 3a]1a4.

DOyHKUUN

Pacno3naBath (QyHKIMM U3y4eHHBIX BHAOB. Iloka3blBaTh CXeMaTHYECKU
pPacroyiOKeHHEe Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (GyHKOmMA Buma: y = kx,

k .
y=kx+b, ,y=ax> + bx +¢, y=x>,y = x, y = ~ B 3aBHCHMOCTH OT 3Ha4cHMH

KO3(ppUILIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.

Crpouth UM H300pakaTh CXEMATHYECKU T'padUKU KBaJIPATUUYHBIX (DYHKIUMH,
OMUCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKIUHU 110 UX rpadukam.

Pacno3naBath KBaJpaTUyHy0 (YHKIHUIO 1O (popMyle, MPUBOAUTH HMPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKU, TEOMETPUH.



Yucii0BbIC MOCIEA0BATEIbHOCTH H IIPOrPecCUm

Pacnio3HaBaTh apu(h)METHUUECKYIO U TEOMETPUUECKYIO IPOrPECCUU TIPHU PA3HBIX
crnoco0ax 3a/1aHusl.

BbINOJNIHATG ~ BBIYMCIIEHHS €  HMCIOJIb30BaHMEM  (QopMyl n-ro  4jeHa
apu(pMETUYECKOM U TEOMETPUYECKON MpOrpeccui, CyMMbl MEPBBIX 7 YJIEHOB (C
OTOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

Pemrate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IOCIENOBATEIBHOCTAMHU, B TOM
qyclie 33Ja4d U3 PEealbHOM JKM3HU (C MCIOJB30BAaHUEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).

GOEAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUS». 7-9 KIIACCBI
Hesu n3yyeHust yueOHOro Kypca

OO6mue uenu u3zydyeHus ydeOHoro kypca «l'eoMeTpus» NpeACTaBICHBI B
ITOOIT OOO. Onu 3aKIrOYarOTCs, MPEKIAE BCETO B TOM, YTO HA ypOKax I€OMETPUU
oOydJaromuiicsi y4UTCS TPOBOJUTH JOKa3aTeJIbHBIE PACCYKJICHHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHHS, JI0Ka3blBaThb HCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYKIACHHUS «OT MPOTHUBHOTO», OTIUYATH
CBOMCTBa OT MpHU3HAKOB, (hopMynupoBaTh oOpaTHBIC yTBepXkieHUA. B oOydenuu
YMEHHUIO PAacCyXJaThb COCTOUT BaXXHOE€ BOCHUTATEIIbHOE 3HAYCHUE W3YUYCHUS
reOMETPUHM, IPUCYIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Btopoii 1enpi0 M3ydeHUsT TEOMETPUHU SIBIACTCS MCIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MpU PEIICHUM KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCSI B peajbHOM  JKU3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHUM TE€OMETpPUHU B IIKojie. J[JIsi 3TOro y4yuTesnto
pEeKOMEHIyeTCs noaOupaTh 3aJauu MPaAKTUYECKOTO xapakTepa JUTS
paccMaTpUBaeMbIX TEM, YYUTh OOYYaIOIMIMXCS CTPOUTh MaTEMaTHUYECKHE MOJICIH
pealIbHBIX  JKU3HEHHBIX CHUTyallui, MPOBOJUTH BBIUUCICHUA U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEHHOro pe3yibrata. KpaliHe BaXHO MOJUEPKUBATH CBSI3U
reOMETpUM C JAPYTUMH TpeAMeTaMu, MOTHBHUPOBATH HCIIOJb30BaTh OIpPECICHUS
TCOMETPUYCCKUX (UTYp W TOHSATHH, JEMOHCTPHUPOBATH NMPUMEHCHHE ITOJYyYCHHBIX
YyMEHUH B (PU3HUKE U TEXHUKE. DTU CBA3M Hanboee IPKO BUIHBI B TeMax «BeKTopbI»,
«Tpuronomerpruueckue COOTHOLICHUsA», «Meron koopauHaT» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wH3ydaeTcsi Y4eOHBId Kypc
«l"'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE Pa3leibl COACPIKAHMUS:
«['eomerpuueckne ¢Qurypsl W uX CBOHCTBa», «l3MepeHHe TreoMeTpUYeCKUX
BEJIMYMH», a Takke «JlekapToBbl -KOOpPAMHATHI Ha ILJIOCKOCTHY», «BeKTOph»,
«/IBmxenus mnockoctu» U «IIpeodpazoBanust mogo0us».

VYueOHbIil M1aH npeaycMaTpuBaeT U3yYeHHUE T€OMETpUH Ha 0a30BOM YpOBHE,
UCXOJlsl W3 HEe MeHee 68 ydeOHbIX 4YacoB B y4eOHOM TOJy, BCEro 3a TpU Troja



oOyueHnus — He meHee 204 yacos.

COJIEP’)KAHUE YYEBHOI'O KYPCA «'EOMETPUSI» (IO TOJIAM
OBYYEHUST)

7 KIIACC

HavanpHble nonsaTus reomerpuu. Touka, mpsmas, OTPE30K, JIyd. Yroid. Bumasl
yrioB. BeprukaneHble M CMexHble yrabl. buccexktpuca yria. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

*CuMmerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW CUMMETPUH ™,
[IpuMepbl CUMMETpPUH B OKPYIKAIOIIEM MHUPE.

*OCHOBHBIE TOCTPOEHHUSI C TOMOILBIO HUPKYJS U TUHEUKH *.

TpeyronabHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBOMCTBA.
PaBHOOEApEHHBIN 1 paBHOCTOPOHHUMN TPeyroiibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa U MPU3HAKU paBHOOEIPEHHOr0 TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yriioB TPEyroJIbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHblid  TpeyroibHUK. CBOWCTBO MeAMaHbl MPSMOYTOJIBHOIO
TPEYroJbHUKA, MPOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TPEYroJbHUKOB. [IpsSMOYTOnIBHBINA TPEYTOJIBHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpaBEHCTBO TPEYrOJIbBHHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJiblIeM yriie U OOJbllel CTOPOHE TPEYroJbHHKA.
IlepnieHAUKyJIAp U HAKIOHHAS.

*T'eomeTpuyeckoe MecTo TOYeK.® bBuccekrpuca yrila W CEpeIUHHBIN
NEPIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpJa U JAuamMeTp, HX cBoilcTBa. B3amMHoe
PacCIIONIOKEHUE OKPY)KHOCTH M IpsMou. KacarenpHasg M cexylias K OKPY>KHOCTH.
OKpyXHOCTb, BIMCaHHas B Yroj. BrucaHHas W ONHCaHHasg OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYereipéxyronpauku. IlapamnenorpamMm, ero nmpusHakd W CBOWCTBA. YacTHbIE
Clyyaud NapaielorpaMMoB (MPSAMOYTOJIbHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKass Tpamenwsi, €€ CBOWCTBA W TMPU3HAKU.
[IpssmoyronpHas Tpanenus.

*MeTton yaBoeHus MeauaHnsbl. LleHTpanbHas cuMMeTpHs.

Teopema ®aneca u TeopemMa 0 NPONOPLUHUOHAIBHBIX O0Tpe3kax. CpelHue TUHUU
TpeyroJibHUKa U Tpaneuuu. LlenTp macc TpeyronpHuKa.

[Tomobue TpeyronpHUKOB, Kod(Pduiment mnomodus. [lpuszHaku momOOUs
TpeyroiabHUkoB*. IIpuMeHnenne no1o0us Mpu pelieHuu MPaKTUUYECKUX 3aj1ay.

CaoiicTBa miomaaeil reomerpuueckux ¢uryp. Dopmynbl sl IUIOLIAIA

3 3,[[6CL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Henaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM HN3y4acMOro MmaTepuasia.



TpeyrojbHMKa, MapajenorpamMmma, pomo6a u Tpaneuuu. OTHOLIEHHME IIOLIaAeH
MoJ00HBIX GUryp.

Beruncnenue miuomaned TPEyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yIjla IpsIMOYI'OJBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TPUrOHOMETpUYECKHE (PYHKIUU YTIIOB
B 30° 45° 1 60°.

Brnimcannble ¥ LIEHTpaIbHbIE YIIIbl, YTOJI MEXAY KacaTeIbHOU U XOPIOU. YTIJIbI
MEXKJYy XOpJaMu U CEKyIIMMH. BriMcaHHble W ONMCAaHHBIE YETBHIPEXYTOJBHUKHU.
B3aumuoe pacnonoxxeHue 1Byx okpyxHocred. Kacanume oxpyxHocteil. OOmne
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0° gmo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIBI TPUBEACHUS.

Pewienne TpeyronpHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PemeHune
NPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 IpoU3BEIEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU *.

Bektop, gnmumHa  (MOAyJib)  BEKTOpa,  COHANpPaBJIEHHBIE  BEKTOPBI,
IPOTHUBOMOJIOAKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OI€pallil  HAJ  BEKTOpamMu. Pa3jmokeHue BEKTOopa MO  JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CkansipHOE€ MpPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOBbI KOOPJAMHATHI HA TJIOCKOCTU. *YpaBHEHUS MPSIMON * U OKPY>KHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEM M MNpsIMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYXKHOCTH. ['pajycHast u paauaHHas
Mepa yIjia, BBIYMCIEHUE MJIMH AYyr OKpyxHocteu. [lnomans kpyra, cekropa,
CErMeHTA.

*J|BM>KEHUSI TIOCKOCTH W BHYTPEHHHE CHUMMETpUU GUTYyp (dIeMEHTapHbIC
npeacrtasnenus). [lapannensHeiil nepeHoc. [loBopot ™.

IVNTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «T'EOMETPUS» (TIO
I'OAM OBYYEHHA)

OcBoenne yueOHOro Kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl JOJKHO OOeCreyuBaTh JOCTHIKEHUE CIIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB:



7 KIIACC

Pacno3naBaTh u3yueHHbIE T€OMETPUUYECKHUE (DUTYPBI, OMIPEACIATh UX B3aUMHOE
pacroyiokKeHue, u3o0paxaTh reoMeTpUYecKhe (UTYphI; BBIMOJHATH YEPTEKU IO
YCIOBUIO 3ajaun. M3MepsTh JTUHEHMHBIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate rpyOyr0 OIEHKY JMHEWHBIX M VYIJOBBIX BEJIMYHUH MPEIMETOB B
peasbHOM KW3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mepbl ATUX
00BEKTOB IO MOPSJIKY BETUUUHBI.

Ctpouth uYepTe M K TEOMETPUUECKHMM 3agadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OTOPBI: HABOASIIME BOIIPOCKHI H/WJIH aJITOPUTMa YU€OHBIX JICHCTBUM).

[Tonp30BaThCs MNpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEIICHUU 33/1a4.

[TpoBOAUTH AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCsd MNpU3HAKAMM PABEHCTBA MNPAMOYTOJbHBIX TPEYrOJbHUKOB,
CBOWMCTBOM MEJIMaHbI, TPOBEAEHHON K TUIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B
pelIeHNd TeOMETPUYECKUX 3a7ad (C HCIOIB30BAHUEM 3PUTEIILHOW HATJISIHOCTH
U/vnu BepOaIbHOM OTOPHI).

OrnpenensaTe napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymada. OnpenensTs NapalieIbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOW MPSIMOM.

PemaTh 3aaun Ha KieTyaToi Oymare.

[TpoBOAUTH BHIYUCIICHHS U HAXOAUTh YUCIIOBbIE U OyKBEHHBIE 3HAUCHMUS YTIIOB
B T'€OMETPUYECKMX 3aJadyaxX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpPa30BaHHBIX TMpPHU T[EPECEYeHUH JBYX
NapajulebHbIX NPSIMBIX CEKylled. Pemarh NpakTUYecKHe 3aJadyd HAa HAXOXKICHUE
YTJIOB.

NmeTp npencraBieHUE 0 NOHATHE TEOMETPUUECKOIO MECTA TOYEK.

@opmMynUpOBaTh ONPEACIEHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHaMerpa
OKPYKHOCTH, IOJIb30BATHCA UX CBOMCTBAMH. YMETh IIPUMEHATH 3TU CBOMCTBA IIpU
peLIeHUH 3a]ay.

OpueHTUpOBaThCS B MOHATUSX: ONMMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP OMHMCAaHHOW OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypOBHE (pakTamMu O TOM,
9YTO OMCCEKTPHUCHI YIIOB TPEYTOJIbHUKA MEPECEKAOTCS B OJTHOW TOYKE, U O TOM, YTO
CEpEIUHHBIE TEPIECHAUKYISAPl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAKOTCS B OJHOU
TOYKE.

OpueHTHpOBAaTECA B TOHATHSX W ONEPUPOBaTh Ha 0a30BOM YpOBHE:
KacaTelibHass K OKPY)KHOCTH, TE€OpeMa O INEpPHEHAUKYJISIPHOCTH KacaTelbHOM U
paanyca, IpOBEAEHHOIO K TOYKE KaCaHHs.

NmeTp mpencraBieHHE O MPOCTEUIIMX T€OMETPUYECKUMX HEPABEHCTBAX, HUX
MMPAKTUUECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE F€OMETPUYECKUE MOCTPOEHUSI C TMOMOUIBIO LUPKYJA U
JIMHEVKH.



8 KUIACC

Pacrio3HaBaTh OCHOBHBIE BHUJBl  YETBHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJI30BAThCS UX CBOMCTBAMU IPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

OpueHTHpPOBAaThCA B MOHATHM — TOYKHU IEPECEYEHUS] MEIHMaH TPEyrojbHUKA
(eHTpa mMacc) B pelieHuH 3a1ad.

BrnageTs noHsiTueM cpeaHeil TMHUM TPEYTroJbHUKA U Tpareluu, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU NIPOCTEUIINX T€OMETPUUECKUX 3a1a4. VIMeTh npencraBieHue
o teopeme daneca u TeopemMe O MPONOPUUOHATBHBIX OTpe3KaX, MPUMEHATh UX JJIs
pEIIeHHs MPAKTUYECKHUX 3a7a4 (C OMOPON Ha 3pUTENbHYIO HAITISITHOCTB).

[IpyuMeHsAT, TNpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHWU HECI0XKHBIX
reOMETPUYECKHUX 3a/au.

[lonb3oBaTecst Teopemoi Iludaropa uist pelieHUs TEOMETPUYECKUX H
NPAKTUYECKUX 3a]a4.

Bnagets TDOHATHSMU CHUHYCAa, KOCHMHYCa W TaHIeHca OCTpOro yria
OPSIMOYTOJIHOTO TpeyroyibHuKa. [loib30BaThCs ATUMHU TMOHATHUSMU Il pEUICHUS
NPAaKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM TpaBuIia).

Beruncnsare  (pasnuuHbiMH - criocoOamMu) (C OMOpOM HA  CIPABOYHYIO
uHpOpMAIIMIO) TUIOHIAAb TPEYroJbHUKAa W IUIOMIAJA MHOTOYTOJBHBIX (QUTYp
(MoaB3YsACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMeHITh MOSydeHHbIE YMEHUS B
NPaKTUYECKUX 3aJa4ax.

Brnanerp NOHATUSMH BIHCAHHOTO U IEHTPAJIBHOTO YIJIa, HCIOJIb30BAThH
TEOPEMBI O BIMCAHHBIX yriaxX, yriax MexIy XOopAaMmH (CEeKYUIUMHU) U YIIe MEXIy
KacaTeJIbHOW M XOPAOW MPU PEUIEHNUH MPOCTEUIINX T€OMETPUUECKUX 3a]1ay.

Brnanerp NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJbHUKA MPU PELIEHNUU MPOCTEHIIINX 3a1ay.

[IpuMeHATh NONYYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH JIJISl 3a]1a4 pEeAJIbHON KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUS C
NpUMEHEHHEM TOJ00US U TPUTOHOMETpHH (MOJB3YSACh, TI€ HEO0OXOIUMO,
KUIBKYJIATOPOM).

9 KJIACC

3HaTh TpUTOHOMETpUYEeCKHe (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOIIBIO PA3JIUYHBIE AJIEMEHThl MPSMOYTOJIBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaXxoauTh (C MOMOIIBIO KAJIBKYJISITOPA) AJIUHBI U
YTJIBI 1J1s1 HETAOJIMYHBIX 3HAUYCHHM.

[Tonb3oBaThecst opmMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM ISl HAXOXACHUS COOTHOLICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM (C OTIOPOM Ha CIIPABOUYHYIO HH(GOPMAILIHIO).

Hcnonp3oBaTh TEOpEMbl CUHYCOB M KOCHUHYCOB JJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYrOJbHHUKA («PEIICHUE TPEYTOJIbHUKOBY»), NPUMEHATh X TIpH
pelIeHNH MPOCTEHIITNX T€OMETPUUECKUX 3a]1ay.

Bnaners nouarusimu npeoOpa3oBaHus 1Mog00usi, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOubix ¢uryp. Ilonp3oBaThcs CBOMCTBaMHM TOA00MS MPOU3BOJIBHBIX (QUryp,



YMETh BBIYUCIATH JJIMHBI U HAaXOAUTh YIJbl y MOJOOHBIX (uryp (1o aaropurmy
yueOHbIX neiictBuil). IlpuMeHATh CcBOMCTBa MoAOOMS B MPaKTUYECKUX 3a/layax.
YMeTs NpUBOAUTH IPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3yaJIbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJI, O IPOU3BEIECHUH OTPE3KOB CEKYILUX, O KBaAPaTe KaCATEIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHM
CMBIC]I, TPUMEHSITh WX B PEHIEHUH TEeOMETPUUECKHMX U (PU3MYECKHX 3aj]ad.
[IpuMeHsATh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUSI IJTUH U YIJIOB.

[Tonb30BaTHCS METOOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagets MOHATUSMU NPAaBUIBHOIO MHOTI'OYTOJIbHUKA, JJIHHBI OKPYKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH M PaJMaHHON MEpbl YIJIa, YMETh BBIYHMCIATH IUIONIA/b
Kpyra U ero 4acted (c omopodl Ha crpaBouHyro wHHbopmanuio). IlpumeHsTh
NOJIyYEHHbIE YMEHHMSI B IPAKTUUECKUX 3aa4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JABMKCHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsATh TOJIyYeHHBIE 3HAHMSI HA TMPAKTUKE — CTPOUTh MAaTeMAaTHYECKHE
MOJIENIU /IS 3a]1a4 peanbHON KM3HU U MPOBOJIUTH COOTBETCTBYIONINE BBHIYMCICHUS C
OpUMEHEHHEeM TOoJ00MsI W TPUTOHOMETPUUECKUX (yHKIMM (MOnb3ysch, TIe
HE00XO0UMO, KAJIbKYJISITOPOM).

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCHI

Lenau n3yyeHusi yuedOHOro Kypca

B coBpeMeHHOM 1HM(PPOBOM MHUPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHHUS MPAKTUUECKUX MPUIOKEHUH, TaK U
uX poiin B oOpasoBaHuM. Kaxaplii 4YelIOBEK MOCTOSHHO MPUHMMAET pEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A it 000CHOBAaHHOTO MPUHATHS PEIICHHS B
YCIIOBUSX HEIOCTaTKa WU M30bITKa HHPOPMAIUA HEOOXOJUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE U CTATHCTHUYECKOE MbIIUICHHE. FIMEHHO TT03TOMY
OCTPO BCTaJla HEOOXOAUMOCTH CHOPMHUPOBATH y OOYUYAIOMIUXCS, B TOM YHCIIE
obOydarommxcs ¢ 3[IP, ¢yHKIMOHANBHYIO TPaMOTHOCTH, BKJIIOYAIONIYIO B CceOs B
KauecTBE HEOTHEMJIEMOW COCTABIISIIONICH YMEHUE BOCIPUHUMATh M KPUTHUYECKHU
aHANMM3UPOBATh MHGOPMAIIHNIO, TPEACTABICHHYI0 B PAa3IMYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX pEaTbHBIX TPOIECCOB H 3aBUCUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUETHl. 3HAKOMCTBO C OCHOBHBIMU
mpUHIMIaMu cOopa, aHaIn3a U MPEJICTABICHUS JaHHBIX U3 PA3IHYHBIX chep Ku3HU
00IIIecTBa M TOCYIapCTBa MPUOOIIAET O0YyJAOIIMXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yuyeOHOro Kypca «BeposiTHOCTH W CTaTHUCTHKa»
OCHOBHOM MIKOJBI BBIICIEHBI CICAYIONINE COAEPKATEILHO-METOIUYCCKIE JINHUN:
«IIpencraBieHne JaHHBIX W ONMHUCATENbHAS  CTATUCTUKAY, «BeposSTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadony.

Conepxxanne nmuann «IIpencraBieHne MaHHBIX W OMHUCATEIIbHAS CTATHCTHKA)»



CIIY>KUT OCHOBOH J1s1 (hOPMUPOBAHUS HABBIKOB pa0OThI ¢ UH(pOpMAIUE: OT YTCHUS U
UWHTepnpeTanuu uHGOpMallMU, MNPEICTaBICHHONM B TalOiuIax, Ha AuarpaMmax H
rpadukax 1m0 cOopa, NOpEACTaBICHUS W aHalu3a JaHHBIX C UCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEpPUCTHUK CpeJHUX U paccenBaHusa. Paboras ¢ IaHHBIMH,
obOyyaromuecs ¢ 3[1P yuatcs cuMTBhIBaTh U MHTEPHPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHIINE THUMOTE3bl, Pa3MBIIUISATh Haj
dakTOpaMH, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, M OLCHMBAaTh HUX BIUSHUE Ha
paccMaTpUBaeMbIe BEJIMYUHBI U MTPOIIECCHI.

NHTYUTHBHOE NPEACTABICHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEHN U TeHJICHIIMN CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposiTHOCTed. boibioe 3nauenue st ooyvaromuxcs ¢ 3P 3aeck umeror
MPaKTUYECKUE 3aJlaHusl, B YACTHOCTH OMBITHI C KJIACCHUYECKUMU BEPOSATHOCTHBIMU
MOJETISIMHU.

[TonsiTue BEpPOSATHOCTM BBOJUTCA KaK Mepa IMPaBIONOA00UsS CIy4aHOTO
coobiTus. I[Ipu n3yuenun kypca obydaromniuecs ¢ 3I1P 3HakomsiTCcs ¢ mpocTermumMu
METOJaMU  BBIYMCIICHHS  BEPOSATHOCTEH B  CIy4allHBIX  DKCIIEPUMEHTax ¢
PAaBHOBO3MOXXHBIMU ~ DJIEMEHTapPHBIMM  HMCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh U pemiath 0ojiee CJIOXHBIE 3a7adyu. B Kypc BXOIAT
HayaJbHbIC TMPEJCTABJICHUS O CIy4YalHBIX BEIWYMHAX M HMX  YHUCJIOBBIX
XapaKTEePUCTUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00 YYaIOIIMXCS C
3[IP ¢ MHOXECTBaMM W OCHOBHBIMHU OIEpalusMH HAJ  MHOXECTBAMH,
paccMaTpuUBarOTCSl NpPUMEPhl NPUMEHEHHWS I pelieHus 3aJad, a TaKkKe
UCIIOJIb30BaHMS B APYTHX MAaTEMATHYECKUX KypcaX U yu4eOHBIX IIpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax usywaercs Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIH
BXomaT paszpensl: «lIpencraBieHue [aHHBIX M ONUCATEIbHAs CTATUCTHKAY;
«BeposTHOCTEY; «DeMEeHTh KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Ha wm3ydenne nmanHoro kypca oTBOAMT | y4eOHBI Yac B HENENIO B TEUCHHE
KakJ1oro roga ooydenus, Bcero 102 ydeOHBIX Jaca.

COHEPXXAHUE YUEBHOTI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (ITO
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBienne MaHHBIX B BUjaE TAaOIUIl, Auarpamm, rpaduKoB. 3aroJHEHHUE
Ta0JIUL, YTEHUE U MOCTPOCHUE JuarpaMM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UteHue rpauKoB pealibHbIX MpolieccoB. M3BiaeueHne nHpopMauu U3 quarpaMmm u
Ta0JIuUI, UCTIOIb30BAHUE U UHTEPIPETALIMS TaHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpellHEE apupMeThyecKoe, MeJuaHa, pazmax,
HauOoJblllee U HAWMEHbIIEE 3HAYEHUs Ha0opa 4YHUCIOBBIX JOaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHYUBOCTH.

*CiyyallHbId SKCHEPUMEHT (ONBIT) W Ciy4yaliHOe coObiTHe. BeposiTHOCTH u



yacToTa. Pojib ManoBepOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B MPUPOJAE U
B oOLIecTBe. MOHETa M UTpalbHas KOCTh B TEOPHU BEPOATHOCTEH **,

*'pad, BepmmHa, pedpo. CreneHb BepiuHbl. Yucino pédep U cymMmapHas
creneHb BepiiMH. [IpencraBnenue o cBasHoctu rpada. Lenum um mmknsl. [lytn B
rpadax. O6xox rpada (dinepoB nyTh). [Ipencrarienue 06 opueHTHPOBAaHHOM Tpade.
Pemienue 3amau ¢ momorbio rpadoB*.

8 KUIACC

[IpencraBnenne 1aHHBIX B BUE TaOJIHII, AHarpaMm, rpaduKkos.

MHOX€ECTBO, JJIEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepauuu  HaJ
MHOKECTBAMH: 00bEIMHEHUE, NepeceueHue, nonogHenne. CBoicTBa onepamuii Haj
MHO>KE€CTBAMM: MIEPEMECTUTENBHOE, COYETATENIHOE, pacrpenenuTeNnbHOE,
BKJItOUeHUs. Vcmonb3oBaHWe TpauUUEcKOoro TMPEACTaBICHUS] MHOXKECTB IS
OMUCaHUS PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a/1a4.

*M3mepenue paccerBaHMsl NaHHBIX. Jlucnepcus M CTaHJAPTHOE OTKIOHEHHUE
YUCJIOBBIX HA0OPOB. J[marpamMmma pacceuBanus *.

DneMeHTapHble COOBbITHSL  ciiydaiiHOro ombita. CiaydaliHble  COOBITHSI.
BepositHocTu coObITHIA. ONBITHI ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH.
Cny4aitaeiii BBIOOp. CBsI3b MEXTY MAJTOBEPOSITHBIMU U TTPAKTUUECKHU JIOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiICTBa J€pEBbEB: EAUHCTBEHHOCTh MYTH, CYLIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHUCIOM BepiiMH W uyucioM pédep. Ilpasuio
yMHOKeHus. Pemenue 3amay ¢ momonibio rpados.

[IpotuBomnonoxueie coObiTud. [uarpamma Oinepa. OObeAuHEHHE U
nepecedyeHne  coObiTmii.  HecoBmecTHble  coObiTus.  Dopmyna  CIOXKEHUS
BEPOSITHOCTEN. Y CJIOBHAas BEpOSTHOCTh. IIpaBwiio ymHOxkeHusa. HeszaBucumbie
coObrtus. IlpencraBneHue skcnepuMeHTa B BuUAE JepeBa. PermneHue 3amay Ha
HAaXOXKJICHHE BEPOSITHOCTEN C IIOMOIIBIO JI€pEBa CIy4allHOIO SKCIEPUMEHTA,
auarpamm Ditiepa ™.

9 KJIACC

[IpencraBinenne MaHHBIX B BHUIE Tabmwi, JauarpamM, Tpadukos,
WHTEpIpEeTalns JaHHBIX. UTeHHEe W MOCTpOoeHUE Tadiuil, auarpamm, rpadukoB IO
peallbHbIM JAHHBIM.

[lepectanoBku u ¢akropuan. CoueTaHusi U YUCIO couyeTaHuil. *TpeyroabHUK
[Tackans™*. Pemenue 3a1a4 ¢ MCIOJIB30BAHHEM KOMOWHATOPUKH.

*T'eomeTpuyeckas BepoATHOCTh. Ciy4ailHbIi BBIOOp TOYKM W3 (PUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH *.

Ucnbitanue. Ycnex u Heyaaua. Cepust HCIbITaHU 10 niepBoro ycrnexa. Cepus
ucnbiTanuit bepuynnu. BeposatHoctu coObITHIl B cepun ucnbiTanuii bepryu.

CiyyaiiHass BEJIMYMHA W PaACIpPENEIICHUE BEPOSTHOCTEN. MareMartndeckoe

4 SHCCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



oXxujgaHue U gucnepcus. IIpumepbl  MareMaTU4eCcKOro  OXKHUAAHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUSA BEIMYMHBL. MaTeMaTU4yecKoe OXHUIaHuE U
NUCIIEPCUs CIIyYalHOU BEJIUYUHBI «YUCIIO YCIIEXOB B CEpUU UCIIBITAHUN bepHyin».

[lonstue o 3akoHe OoyblIMX uyHces. M3MepeHne BEpOsSTHOCTEN € MOMOILBIO
qacToT. Posib 1 3HaueHME 3aKOHA OOJIBIINX YUCE B IPUPOAE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «BEPOSITHOCTD 1
CTATUCTHUKA» (ITO TOJAM OBYYEHNA)

[IpeameTrHbIe pe3ynbTaThl OCBOEHUS Kypca «BeposSiTHOCTh U CTAaTUCTHKA» B 7—
9 KJ1accax XxapakTepu3ylTCs CIEYIOUMMU YMEHUSIMHU.

7 KIIACC

Uutate wuHOpMaNMIO, NPEACTABICHHYIO B TaOiaWIlax, Ha JauarpaMmmax;
NpEACTaBIATh JIaHHBIE B BHUJE TaOJMWIl, CTPOUThH JUArPaMMbl (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBbIe) MO MAacCHUBaM 3HAYCHHH (C MCIIOJIb30BAHUEM 3PUTEIIBHOM
HATJISITHOCTH /WK BEPOAIBHOM OTIOPHI).

OnuceiBaTh U UHTEPNPETUPOBATH  pEAJIbHBIE  YHWCIOBBIE  JIaHHBIC,
peACTaBICHHbIE B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

OpueHTHpOBATBCSI B TIOHATHUSIX M OINEPUPOBATH MUMH Ha 0a30BOM YPOBHE:
cpeaHee apupMeTHIECKOE, MeIMaHa, HanOOoJIbIllee U HAUMEHbBIIIEe 3HAUCHHS, pa3Max.

NmeTs mpencraBieHHEe O CIyYallHOM WM3MEHUYMBOCTH Ha NIpUMEpax IIEH,
bU3UYECKUX BEJIWYUH, AHTPOIIOMETPUUYECKUX JIaHHBIX; HUMETh IPEJCTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

W3Bnekate ¥ mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BUJC
TabJIUIl, Auarpamm, rpauKoB; MPEACTaBIATh IaHHBIE B BUJE TaOJHI], JUATPAMM,
rpaduKoB.

OnuchIBaTh MOCIIE COBMECTHOTO aHAIN3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX
MOKa3aTeJIel: CpelIHMX 3HAYEHUM U Mep pacceuBaHus (pa3max, AHCHEPCUS H
CTaHJAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOTHI YUCIOBBIX 3HAYCHUI U 9aCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yiabTaTaM M3MEPEeHHH W HaOMOJCHWH (C  HCIOIb30BAaHUEM  3PHUTCIBHOM
HaTJISTHOCTH W/WIN BepOaTbHOM OMOPHI).

HaxomuTe BEpOATHOCTH CIy4ailHBIX COOBITHH B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTapHBIX COOBITHM, B TOM YHCIE€ B ONbITAX C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU (C HMCIIOIB30BAHUEM 3PUTEIBHONW HATJISIAHOCTU W/HIIA
BepOATHLHOM OTIOPHI).

Nmets mpencraBienre o rpadUyecKux MOJEISAX: JIEPEeBO  CIYyYalHOIo
AKCIIEPUMEHTA, TUArpaMMBbl Disiepa, YUCI0Bas NpsiMast.

OnepupoBaTh MOHIATUSIMU Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJAMHOMXECTBO;
BBITIOJIHSATH OINEpallK HAJl MHOKECTBaAMU: 00beIMHEHUE, NTEPECEUCHHE, JOOTHEHNUE;



MEPEUUCIIATh  BJEMEHThl MHOXECTB; IPUMEHSATH CBOWCTBA  MHOXKECTB  (C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

HNmets mpencTtaBieHue o rpauueckoM MNpeCTaBIEHUE MHOXKECTB U CBS3EH
MEKly HUMH [T ONMUCAHUS MPOLECCOB U SIBJICHUW, B TOM YHMCJIE IIPU PEIICHUM 3a7a4
U3 JIPYyruX y4eOHbBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BiekaTh 1 ipeoOpa3oBbIBaTh HH(GOPMAITUIO, MPECTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BHUJAC TAaOJUII, quarpaMm, rpaukoB; MPEICTaBIATh JaHHBIC B BUIE
TaOJINII, TUarpaMm, rpaduKos.

Pemate mpocteiimme 3amgaund OpraHU30BaHHBIM TIEpeOOpPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUJI M METOIOB.

Nmeth mpenctaBieHUE 00 OMUCATENBHBIX XapaKTEPUCTHKAX IS MacCHBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHCJIC CPEIHUC 3HAUCHHUS U MEPbl PACCEUBAHMUS.

HaxoauTe 4acTOTHI 3HAYEHWUW W YaCTOThI COOBITHS, B TOM YHCJIE TOJIb3YACH
pe3ysibTaTaMM MPOBEACHHBIX U3MEPEHUN W HAOJIIOICHHIA (C OMOPOW Ha CIIPABOYHYIO
uH(dOpMaIHIo).

HaxoauTh BEpOSTHOCTH CIydalHBIX COOBITHH B W3YYCHHBIX OIBITaX, B TOM
YKUCJIC B OMNbITAaX C PaBHOBO3MOXXHBIMH 3JIEMECHTAPHBIMU COOBITUSMH, B CEpPHUAX
UCIIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix ucnbiTannii bepuymnu.

Nmers mnpencraBieHWe O ClAydyalHOM BEJNIMYMHE W O paclpeleieHUH
BEPOSITHOCTEMN.

Nmerp mnpencrtaBieHHE O 3aKOHE OOJBIIMX YHCENT KAk O MPOSIBICHUH
3aKOHOMEPHOCTH B CIy4YalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
IPUPO/IC U OOIIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIIaHUPOBAHUE W KOJMYECTBE YacOB, OTBOJAMMBIX HAa OCBOCHHME KaXKJOM TeMbl y4eOHOro Mpeamera
«Marematuka» QeaepanbHON aganTUPOBAHHONW OCHOBHOWM 00Opa30BaTENBbHOW MPOTrpaMMbl OCHOBHOI'O OO0IIEro oOpa3oBaHUs
oOyJarommxcs ¢ 3aA€pKKOM ICUXUYECKOrO0 pPa3BUTHUSA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (enepanbHOi
pabouell mporpaMmsel yueOHOro mpeamera «MaremaTHka» 00pa30BaTENbHON NMPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa3oBaHMSL.
[Ipu sToM Opranuszanus BOpaBe cama BHOCUTh U3MEHEHHUS B COJIepKaHHE M paclpefiesieHre y4eOHOro mMarepuania mno rojam
oOydeHHMs, B TMOCJEJ0BATEIbHOCTh H3YYEHUS TE€M M KOJIMYECTBO YAaCOB Ha OCBOCHHE KaXJAOW TEMbl, ONpelaesieHue
OpraHu3alruoHHBIX GopM o0ydenus u T.1. OOOCHOBAHHOCTH JaHHBIX U3MEHEHHM OorpeenseTcsi BBIOpaHHBIM 00pa30oBaTelIbHON
opranuzanueid YMK, nHauBuyabHbIMU NICUXO(U3UIECKUMU 0COOCHHOCTAMH KOHKpETHBIX oOyuaromuxcs ¢ 3I1P, ctenensio
YCBOGHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHIAlUIMH [0 OTOOpY M ajanTaluyd Y4eOHOro Marepuana Mo MaTeMaTuke,
npeacTaBieHHBIMU B [I0CHUTENBHON 3anIMCKe.

5 knacc (ne menee 170 u)

Ha3Baunmue
pasnaesa (TeMbl)
Kypca (4ucio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4a0IIHXCS

4acoB)
HartypaabHble Jecatuunas cucrema cuucieHus. Psjp HaTypaibHbIX uuncen. |YdTaTh, 3anucbiBaTh, CPABHUBATHL HATYpAJIbHBIC YHUCIA;
unciaa. leiicrBus ¢ |Hatypanpnbiii psaa. Yucno 0. HarypanpHbele 4ucia Ha|y4acTBOBAaTh B OOCYXKIEHHMH CIOCOOOB YIIOPSIOYMBAHUA
HATYPaJbHBIMU KOOP-AUHATHOM MPSMOM. CpaBHeHue, OKpYIJICHHUE | YUUCETI.
qHCcJIAMH HaTypaJbHbIX YUCEL. HN300paxkaTs, KOOPAMHATHYIO IIPSAMYIO, OTMe4YaThb 4YuUCIa

(43 u)

Apudpmernueckue JeHCTBUA C HATypajJbHBIMH UHCIIAMHU.
CBoiicTBa HyNsl TNpPH CIOKEHUM U -YMHOXXEHHUH, CBOWCTBA
€IMHHMLBI  Ipu  yMHOXeHuu.  [lepemecturenbHoe
COUETATEIIBHOE  CBOMCTBA  CJOXKEHUSA U YMHOXKCHMS,
*pacrpeenTeIbHOE CBOMCTBO YMHOXKEHUS * 4,

TOYKaMH Ha KOOPAMHATHOW NIPSIMOM, HAXOAUTh KOOPIUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOTO psiaa, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHHH.

Hcnoab30BaTh NpPaBMJI0 OKPYIJICHHS HATypalbHBIX YHUCEI
IpU HEOOXOIUMOCTH € OTIOPOI Ha aJITOPUTM MpaBHJIA.




*[lenmuTenn W KpaTHbIE® 4uWCla, pa3JIOKEHUE YHCIa Ha
MHOxuTenu. [lenenue ¢ ocratkoMm. IIpocTeie M cocTaBHBIE
yucna. *[Ipuznaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHsp ¢ HaTypaJIbHBIM [I0KA3aTEIEM.

YucnoBsle BEIPAKEHUS; IOPAIOK JAEHCTBUM.

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe apuPMeETUUECKUE JENCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BeinoHAThL apudpMerudeckue AeHCTBHA C HATypaabHBIMU
YUCJIaMH, BBIYHCJAATH 3HAYEHUS YHUCJIOBBIX BBIPAXKEHUM CO
cKoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIIECHHU,
HCNOJb30BATH TEPMHMHOJIOTHIO (OCHOBaHME, I10KA3aTellb),
BBIYUCJIATh 3HAYEHHs] CTENEHEeH Ipu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOX.

BbINOJHATL NPUKHAKY M OLEHKY 3HAaYCHUMH YHMCIOBBIX
BBIDQ)KCHUI, MpeAaaratb U NPUMEHSTh NPUEMBI MPOBEPKH
BBIYHCIICHU M.

Hcnonp30BaTh MpH BBHIYHCICHUSX MepeMecTUTEeNbHOE U
coyeTaTeibHOEe CBOMCTBA  CI0KEHHMS] M YMHOMKEHUS,
*pacnpeaejJuTebHOE CBOICTBO YMHOKeHUs™;
dbopmynupoBaTh M TNPUMEHSTH MpaBWia Npeodpa3oBaHHUS
YHCJIOBBIX BBbIpAKeHU HA OCHOBe CBOJNICTB
apuMernyecKux JAeicTBMIi NpPH  HEOOXOAMMOCTH €
HanpapJsilonei MoMoOIbIO.

®opMyJIHpPOBATH ONpeNeJeHus JACIUTENsl U KpaTHOro (c
OTIOpOM Ha aNropuTM TMpaBWia), Ha3bIBATh [JCIUTEIH U
KpaTHBIE 4YHMCJa; Paclmo3HaABATh MPOCTbIE U COCTABHBIE YMCIIA;
(opMyIMpoBaTH M MPUMEHSITH NMPU3HAKH JIETUMOCTH HA 2, 3,
5, 9, 10, (c omopoii Ha aNrOpuTM NpPaBUJIA); MPHUMEHSATh
AJITOPUTM  PA3JIOKEHUS 4YHUCIA HA IPOCThIE MHOXKHUTEIU;
HaXOJUTh OCTAaTKU OT JIEJICHUS U HEIIOJIHOE YaCTHOE.
Pacno3dHaBaTh MCTHHHBIE U JIOXKHBIC BBICKA3bIBaHUSA O
HaTypaJbHbIX 4yHCIIax, NPUBOJIUTH NpuMepbl u
KOHTPIIPUMEDBI, CTPOMTH BBICKA3bIBAHUSA W OTPULAHUSA
BBICKA3bIBAHUI O CBOMCTBaxX HaTypaJbHBIX YHCENl C OMOPOM Ha
oOpaserl.

Pematp TekcTOBBIE 3amaud  apu(METHYECKHUM CHOCcOoO0M,
HCMOJIb30BATh 3aBHCUMOCTH MEXIy BEIMYMHAMHU (CKOPOCTH,
BpeMsi, PacCTOSTHHE; 11eHa, KOJUYECTBO, CTOMMOCTh M JIp.) TpH
HEOOXOJMMOCTH C HMCIIOJIb30BAaHHEM CIPAaBOYHON MH(pOpManuu:
aHAJIM3MPOBATH TEKCT 3a/1a4u, nepeopMyMpPoOBaTh YCIOBHE,




H3BJIEKATh HE00X0IUMbIE JTaHHBIE, YCTAHABJHUBAThH
3aBUCUMOCTH MEXJIYy BEIWYMHAMU TIIPU HEOOXOJUMOCTH C
HaIPaBJIOIIEH TOMOLIBIO.

MoaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIBI) PUCYHKA,
CXEMBI, TaOIUIBL.
IIpuBoauTs, pa3duparth
pelmeHuli  TeKCTOBBIX  3ajad
HaIPaBJISIONIEH MOMOTIBIO).

C noMompbI0 nmegarora OUeHMBATh IOJIYYCHHBIA pE3yJIbTarT,
OCYHIECTBJSATH  CAaMOKOHTPOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIMOKHU.

*Pemate 3aa4yM ¢ NMOMOIIBLIO Nepedopa BceX BO3MOMKHBIX
BapHAHTOB™.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

pasJInYHbIC
(pu

peHIeHI/ISI, 3aIIUCHU
HEOOXOIUMOCTH C

Harasauasn
reomerpus. Jinnun

HA MJIOCKOCTH
(12 9)

Touka, npsiMasi, oTpe30K, Jyd. Jlomanas. M3mepenne IIUHBI
OTpE3Ka, METPUYECKHE E€AVNHULbBl  W3MEpPEHUs  JIJIUHBI.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEH.

VYron. Ilpsamoii,
H3mepenue yrios.

OCTPBIM, TYyNMOWM W Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas pabora «IlocTpoeHue yriosy».

Pacno3naBatb Ha YepTekax,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MPU  HEOOXOJUMOCTH  TIO
BU3YaJbHOH ONOpE): TOUYKY, HPAMYIO, OTPE30K, JIyd, yrod,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMeEPHI OOBEKTOB PEATBHOTO
MHUpa, UMEUMX (OpMYy HM3Y4YEHHBIX (QUIYp, OLEHHBATh WX
JIMHEHBIC Pa3MEPBI.

Hcnonb3oBaTh IMHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOCHUS U U3MEPEHMS: M3MePATh JUIMHY OTPE3Ka, BEIUUUHY
yIJla; CTPOMTHb OTPE30K 3aJaHHOM MJIMHBI, YroJI, 3aJaHHOU
BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KU, CTPOUTH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

HN300paxkarp KOHUIypallMM TIeOMETpUYEeCKHX GUryp us
OTpPE3KOB, OKPYKHOCTEHM, MX 4YacTei Ha HEIMHOBAHHOM U
KJIeT4aToil Oymare; mpeasiaratb, ONMHCHIBATH M 00CYXKIATh
€rnoco0bl, aJropuTMbI IIOCTPOEHHUS IIOCIE COBMECTHOTO
aHaJIn3a.

Pacno3naBath u M300paxkaTh Ha HEIIMHOBAHHOMN U KJIETYATOU

PUCYHKAX, ONHMCBIBATD,




Oymare mnpsMOH, OCTpBIM, TymnoH, pPa3BEPHYTHIH  YIJIBI;
CPaBHHUBATH YIJIbL.

BbI4ucasATh JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonumaTe ¥ HCHOAB30BATH NPH  peLICHUM  3a7a4

3aBUCUMOCTH MCXKAY CAMHUIIAMU MeTpI/I‘-IeCKOI\/JI CUCTCMBbI MCp,
SHAKOMUTBLCHA C HCMCTPUICCKUMU CUCTCMAaMH MCP; BbhIpaxKaThb

JUIMHY B Pa3IUYHBIX  CAWHHIIAX  HM3MEPCHHS]  IPHU
HEO0OXOJMUMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAIIHIO.
HccaenoBarp  ¢Gurypsl W KOH(QUTypaluu,  HCIHOJB3Ys

1 (poBbIE pECYpPCHI.

OOLIKHOBEHHbBIE
npoou
(48 u)

Hpo6s. IlpaBunbHble W HempaBmibHble ApoOu. OCHOBHOE
CBOMCTBO apoou. CpaBHEHUE IpOOEH.

CrnosxeHue U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmenianHas
IpoOb. YMHOXEHHME U JieJieHHe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIE IPOOH.

Pemenne TexcToBBIX 3amad, coaeprx)anmx apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3alMCH MAaTEMaTUUYECKUX BbIPAKEHUHN U
MPEJI0KEHUMN.

MopenupoBath B Tpaduyeckoil, mnpeameTHod ¢dopme, C
MOMOIIIFI0 KOMITBIOTEpA TIOHSATHS W CBOMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATHL OOBIKHOBEHHbBIE IPOOH,
npeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSAOUYMBAHUS IpOOeii.
N3o6paxkarh  OObIKHOBEHHBIE ~ JpoOM  TOYKAaMH  Ha
KOOPAMHATHOW  NIPSIMOM; MCMOJIb30BaTh  KOOPJIWHATHYIO
MPSIMYIO U1 CPAaBHEHHS APOOCH.

DopMyJHPOBATH, 3aNIMCHIBATH ¢ MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM ¢ OMOPOH Ha MPaBHIO;
HCMOJIb30BATh OCHOBHOE CBOMCTBO ApoOu UIsl *COKpaleHus
npobeil u mnpuBeAeHHs] poOM K HOBOMY 3HaMEHATENl0 B
MPOCTEUIINX CIydasx™.

IpeacraBasaTe 10 o00pa3ly CMelmIaHHYIO JApoOb B BHJE
HENPaBWJILHOM M  BBLACTATH LENyH 4YacTh UWCIa U3
HENPaBUILHOU TPOOH.

BoinoaHaTh apudgMeTnyecKue JeicTBUs C 0OBIKHOBEHHBIMU
IpoOsIMM B TPOCTBIX CIydasix; NPHMEHATh CBOWCTBa
apuQMeTUIeCKux neicTBuit TUIs palroHaIn3auu
BBIYHCIICHUM.

BpInoTHATH NPUKHMIKY W OLEHKY DPE3yIbTaTa BBIYMCICHUN;
npeaiaratb  IPUMMeHATH NPUEMBbI IPOBEPKH BBIUNCIICHUN.
IMpoBoauTs HCceROBaHUS CBOWCTB JpoOeil, omupasch Ha




YUCJIOBBIE JKCIIEPUMEHTHI (B TOM UHUCIE C
KOMIIbIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O JAPOOSX,
NMPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI.

Pematp mpocTeiiiiMe TEKCTOBBIE 3a/aud, COJIEpKallue
IpoOHbIE JaHHBIC, W 33Ja4d Ha *HAXOXKIACHHE YaCTU IIEJIOTO U
LIEJIOTO TI0 €r0 YacCTH; BHISABJIATH UX CXOJACTBA U Pa3JInyums ™.
MopaenupoBaTh XOJ pEIIEHUs 3aJaud C IOMOINBIO PHUCYHKa,
CXEMBI, TaOIUIIBL.

IIpuBoauTH, pa3dupaTb, OLEHUBATH PA3JIUYHBIC PELICHHUS,
3alUCU PENICHU TEKCTOBBIX 3a7a4 MpU HEOOXOJUMOCTH C
HaIIPaBJISAONIEH TOMOIIBIO.

C noMoIbI0 Teaarora OMEeHUBATh IOJYYCHHBIN pe3yJbTar,

IIOMOIIBIO

OCYLIEeCTBJSATHL  CaMOKOHTpOJIb,  IIPOBepsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIHMOKHU.
3HAKOMHTBCS C UCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasanas MHOrOyroJapHUKH. YeTbIpEXYroJIbHUK, NpSAMOYTOJIbHUK, | Pacmo3HaBaTh, u300paskaTb C [OMOIUBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJEIUpOBaTh U3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYT OJIbHUKH.

(10 4.) IIiowabs U NEpUMETp IPAMOYFOJILHUKA W MHOTOYTOJIBHHKOB, IIpuBoauTh MpUMepbl 0OBEKTOB PEaIbHOTO MHpPA, WMEIOIINX
COCTABIIEHHBIX M3 TPAMOYIONHHUKOB, €IMHHIb H3Mepenus | POPMY — MHOTOYrombHHK, TpAMOYTOJIbHIKA,  KBa/pata,
rtomau. [lepuMeTp MHOTOYTOJIbHAKA. TPEYroJIbHUKA, OLeHUBATH UX JINHEHHBIE pa3Mephbl.

BuluucasTh: NEpUMETp TPEYroJbHUKA, MPSMOYTrOJIbHHUKA,

MHOI'OYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C OTIOPOI Ha AITOPUTM YUEOHBIX JEHCTBUI).
H3o06paxarb OCTPOYT'OJIbHBIE, IIPSIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CtponThb Ha KieT4aTtoil Oymare KBaJIpaT M HPSMOYTOJIBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBatb cBOMCTBA NPSAMOYTOJbHUKA, KBajgpara IIYyTEM
OKCIIEPUMEHTa, HAOIIOAEHUs, H3MEPEHUs, MOEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsAMOYIrOJIbHUKA.
Pacno3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUSA O




MHOT'OYI'OJIbHUKAX, IPUBOAUTH NPUMePbI U KOHTPIPUMEPBIL.
HccnenoBath 3aBUCHMOCTB IUIOIIAU KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAaJPAaTHOM CETKH JUIS ITOCTPOEHUS
¢uryp;  pa3domBaTh  IpPSIMOYrOJIBHUK  HA  KBaJparhl,
TPEYrOJIbHUKU; COCTABJATL (UIYpbl U3  KBaApaTroB U
IPSIMOYTOJIBHUKOB M HAaxXOoAWTh HX IUIOIIAa/lb, pa30uUBaTh
¢urypbsl Ha NOpPSIMOYTOJIBHUKM M KBaJpaThl U HaXOOUTh UX
rioniaapb (Ipyu HeoOXOJUMMOCTH C HAMPaBJISIONIEH TOMOIIBIO).
BoipaxaTrh BeIMUMHY IUJIOIIAJM B Pa3IMUHBIX €IMHUIAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCMOJIb30BaTh
3aBHCMMOCTH MEXIY METPUUECKHMHU €IMHUIAMH H3MEpEeHUs
oNaad NpU HEOOXOJAMMOCTH C ONOPOH Ha CIPABOYHYIO
UH(pOpPMALHIO.

3HaKOMHMTBCSI € MpUMepaMU TPUMEHEHUsl IUIOUNIAId U
nepuMeTpa B MPAaKTUUYECKUX CUTyanusx. Pemarb 3agadym u3
peanbHOM KU3HH, P HEOOXOIUMOCTH C OMOPON Ha aJITOPUTM
IIpaBuIa, 00CYKAaTh Pa3JIHYHbIE CIIOCOOBI PEIICHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

Jecsatnunas 3anuch apooei. CpaBHEHUE AECITHYHBIX TPOOeH.

JIeHcTBUS ¢ TeCATUHIHBIMU Apo0siMu. OKpYTIICHUE AeCATUIHBIX
npoOei.

Pemenne TeKCTOBBIX 3ajad, cojepxaimux apoou. OCHOBHBIC
3a/1a4u Ha JpoOH.

IIpencraBiasiTh JECATHUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YHUTaTh W 3alMChIBATh, CPaBHHUBATH JICCATUYHBIE ApOOH,
npeajaratb M 00Cy:KIaThb CHOCOOBI  YIOPSIOYMBAHUSA
JECSITUUHBIX APOOEH.

M3o6paxkath aecaTUYHbIE APOOM TOUYKAMH Ha KOOPAMHATHOM
MPSMOM.

BoISIBASAATH CXOACTBA M Pa3JIM4usi [IPABUIT apu(PMETHUYECKUX
JEUCTBUM C HATypaJbHbIMM 4YHCIAMH M JECSITUYHBIMU
Ipo0OsiMU, TTOCJIE COBMECTHOTO aHAIM3a.

BoInmoHATh apuMeTuyecKkue JeHCTBUS C JIECATHUHBIMHU
Ipo0sSMHU; BBIMOJHATH TPHKUAKY W OIEHKY pe3yibraTa
BBIUHCIICHUM.

I[pumensith cBoiicTBa apupMeTHYECKUX JAEUCTBUHM Ui
panMoHaNM3alUH BEIYUCICHHI.

[puMeHsITH PABUJIO OKPYTJIEHUS JECATUYHBIX IpOoOei, mpu




HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOH.

IMpoBoauTh MCCJIEAOBAHUS CBOMCTB JIECATUYHBIX ApoOeid,
ONUpPasiCh Ha YHCIOBBIE HSKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,

NMPpUBOAUTH NMpUMEPbI u KOHTPIIPUMCEPHI, CTPOUTH
BBICKa3bIBAHUA 1 OTPULIAHUA BBICKA3bIBAHMIA.
Pemarnb HpOCTGfIHIHG TCKCTOBBIC 3ada4ud, COJACPpIKAIINC

JIpoOHbIE JaHHbIE, U Ha *HAXO0XJIEHUE YacTH LIEJIOro U LEJIO0ro
II0 €T0 YaCTH *; BHISIBJIATH UX CXOACTBA U PA3JINYHUS.
MoaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIBI PUCYHKA,
cxeMbl, Tabmuipl. Pa3ouparh pa3ivyuHbIe pPELICHUs, 3aIUCH
pELICHHI TEKCTOBBIX 3a7a4.

OnepupoBaTth JpOOHBIMU YHCIIaMU B pEajbHBIX KU3HEHHBIX

CUTYaIUsX.
C noMompbI0 meJarora OleHMBaTh TOJIYYCHHBIA pE3yJbTarT,
OCYLIEeCTBJSATHh  CaMOKOHTPOJIb,  IIPOBEpsii  OTBET  Ha

COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIMOKHU.
3HAKOMHTBCSI ¢ MCTOPHE pPa3BUTHS apuPMETHKI

Harassgnas
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
(9 9)

*MuororpanHuku. M3o0paxkeHne MHOTOIPaHHMKOB. Mojenu
MIPOCTPAHCTBEHHBIX TE.

[IpssMmoyronpHBIA Mapasuienenuien, Kyo. Pa3Béprku kyda u
napajuiesienunesa.
O6bEM Kyba, MPAMOYTOJIBHOTO Mapauiesnenuneaa™.

Pacno3HaBaTh Ha 4epTeskax, PUCYHKAX, B OKpY:KaolieMm
MHpe IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo, MHOTOTPaHHUKH,
ONUCHIBATh, MCHOJb3ys TEPMHUHOJIOTHIO, OLIEHHBATH
JMHEIHBIE pa3Mephbl.

I[IpuBoauTH MpUMePBI OOBEKTOB PeaIbHOr0 MUpPA, UMEIOIINUX
dbopMy MHOTOTpaHHUKA, MPSMOYTOJBHOTO Mapaiielenumesa,

KyoOa.
H306paxkarh Ky0 Ha KIeTyaToi Oymare.
HccaenoBath cBoOiicTBa KyOa, IPSMOYTOJIbHOTO

napaJuiesienunea, MHOTOTPAHHUKOB, MCIOJb3Ys MOJCIH IMPH
HEOOXOIMMOCTH C HAIPABJISIONIEH TTOMOIIIBIO.

Pacnmo3snaBath,  pa3BEPTKM KyO0a W Mapajuiesienume/na.
MogenupoBarh KyO W mapajuienenurne]] u3 OymMaru u mpoYux
MaTepuasoB, Mo 00pasiry.




HaxoauTs u3MEpeHMs], BBIYMCIASATH IUIOIAJb TOBEPXHOCTH;
00BEM Kyba, MPSMOYTOIBHOTO MapaUieNienuIie/ia ¢ OMopol Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00bEMa Kyba OT AJIMHEI ero pedpa.

Ha0sogath ¥ NpPOBOAUTH AHAJOTHM MEXKJIY IOHATHAMU
IUI0ILAAM U 00bEMa, IEpUMETpa U IJIOLIA 11 TOBEPXHOCTH.
Pacno3HaBaTh, HCTHHHBIE M JIOKHBIE BBICKAa3bIBAaHUSA O
MHOTOI'PAaHHUKAX, MPHUBOAUTH MPUMEPbI U KOHTPIPUMEPHI.
Pemath 3a1auu U3 peanbHON KU3HU.

IloBTOpEHUe
1 00001ICHHE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kjacca,
000011eHE 3HAHUH.

BeryucasTe 3HAYCHUS BBIPAKECHU, coaepIKaIux
HaTypajdbHbIE YHCIA, OOBIKHOBEHHBIE W JIECATUYHBIC JpoOH,
BBITIOJTHATH MPE0Opa3oBaHUs UYHUCEN TPU HEOOXOIUMOCTH C
HaIPaBJISAONIEH TOMOIIBIO.

BpiOupath, cnmocod CpaBHEHHs  4YHCE,  BBIYMCIICHHH,
NPUMEHATH CBOWCTBA apuMeTHUYEeCKUX JCUCTBUM  UIs
pauMoOHANN3alUH BEIYMCIICHUIL.

OcyumecTBJASATh CAMOKOHTPOJb BBINOJHSAEMBIX JIEHCTBUA U
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

Pemate mpocreiiliMe 3amauM U3 PEAIBHOW  KU3HH,
NPUMEHATh MATeMATHYeCKHe 3HAHMSA [l PELICHUS 3a1a4 U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemars mnpocreiiiime 3agaum
CPAaBHUBATH  CIOCOOBI  PELICHUSA
PanMoOHAJIBLHBIH CIIOCO0.

crnocodamu,
BbIOUPATH

Pa3HBIMHU
3a/a4u,

6 kaacc (e menee 170 u)

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCs




HarypajbHbie

qucjaa
(30 1)

Apudpmernueckue NeNCTBUS C MHOT'O3HAaYHBIMU
HaTypaJIbHbIMU 4KcIaMH. YHCIOBBIE BBIPAXKEHUS, HOPAIOK
NeNCTBUM, ncnoib30BaHue cKoOOK. OKpyrieHne HaTypalbHbIX
YHUCEIL.

JlenuTenu M KpaTHBIE YKCa; *HAUOOJBIITNA OOIIMNA JICITUTEITh
Y HauMEHbIIIee 00111ee KpaTHoe *.

PaznoxeHne uwncima Ha MPOCTBIE MHOXKUTENH. JlemMMocTh
CYMMBI U NPOU3BEJCHHUS. JleIeHre ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a/1a4.

BoinoyHATs, apudMeTHyecKkue JeMCTBHSI ¢ MHOTIO3HAYHBIMU
HaTypaJIbHBIMU 4YHCJIAaMH, HAXOAUTh 3HAYEHUs] YHUCIIOBBIX
BBIPAKCHUI CO CKOOKaMH U 6e3 CKOOOK; BHIYUCIATH 3HAYEHUSs
BBIPAYKEHUI, CoepKalUX CTEICHH.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYEHUN YHUCIIOBBIX
BBIP@KCHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonb30BaTh MpU  BBIYUCICHUSAX TMEepPeMeCTUTENbHOE U
coyerarejilbHOe CBOWCTBA CJIOKEHMSI M  YMHOKEHMHS,
*pacnpeaejuTe/]lbHOe CBOWCTBO YMHOKEHHSI OTHOCHUTEIbHO
cJ10’KeHus*, cBOMCTBA apuMeTHYeCKUX AelCTBUH.
HccnenoBath  4YUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE SKCIIEPUMEHTBI.

®opmyupoBaTh  OMNpeJeJieHUusl JCINTENsl W KpPaTHOro,
HauOoJbIIero OOIIEro JeIuTeNss M HaUMEHBIIEro oOLIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEI; HCIOJIb30BaTh 3TU
MOHSTHS IPU PELIeHUH 3a/1a4 (IIpH HEOOXOIMMOCTH € OTIOPOM Ha
AITOPUTM TIPABUIIA).

[IpuMeHsITH AJTOPUTMBbI BBIUUCIIEHUS HAWOOJIBIIErO OOLIEro
JEeNUTEeNs] M HAUMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AITOPUTM PA3JIOKEHUS YUCIIa Ha MPOCThIE MHOKHUTEIH.
HccnenoBatrh cBOMCTBa JCIMMOCTA CyMMBI M IIPOU3BEICHUS
YHCeJl ¢ OMOPOM Ha BOIIPOCHBIN T1aH.

I[IpuBoauTH, NpUMepPbI 4YHCEI C 3aJaHHBIMM CBOWMCTBAMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHHUSI O
CBOMCTBaxX 4HCEJ, ONPOBEPrarb HEBEPHBIC YTBEPXKICHUA C
MOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpyupoBars  MaTeMaTH4ecKHe  MNpeNIOKeHUS  C
MOMOIIBIO CBSI30K «H», KU, «ECIIH. .., TO...» [0 00pasiry.
PemaTh TEKCTOBBIE 3a/1a4¥, BKIFOYAIOIINE NOHATHS JEIUMOCTH,
apu(MeTHYECKUM CIocoOOM, HCHOJIb30BaTh Mepedbop Bcex
BO3MOXHBIX BAPUAHTOB C ONIOPOM Ha BOIIPOCHBIH IIJIaH.
MopaenupoBaTth XOJ pEIICHHs 3aladd C IMOMOILIbI PHUCYHKa,
CXEeMBbl, TaOJIHILIBI.

[IpuBoaNTH, pa3buparh, OLIEHHBATh Ppa3jHYHbIe PelIeHus,




3alHCH PpPelleHMii TeKCTOBBIX 3a/a4 C HalpaBisIolen
HOMOILBIO.

Kputnueckn oneHuBaTh NMOJYy4YeHHbIH pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYHIECTBJSITH CAMOKOHTPOJIb, NMPOBEpPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*[IeprieHauKymspHbIe NpsMble. [lapamienpHblie npsMble .

PaccrostHue Mexay AByMs TOYKaMH, OT TOYKHM JO MPSMOH,
JUIMHA ITyTH Ha KBaJIpaTHOM CETKE.
*[IpuMepbl IPSIMBIX B IPOCTPAHCTBE *.

Pacno3naBaTth Ha uepTekax, PUCYHKAX CJIydyad B3aUMHOTO
pAacIoIoKeHus IBYX IPSIMBIX.

HN3o00paxartb ¢ 1NOMONIbI0O YEPTEKHBIX HMHCTPYMEHTOB
KJIeT4yaTo OymMare JBe TIepeceKaroluecss TMpsMble, JIBE
HapaJuleNIbHbIE IIPSAMBIE, CTPOUTH IIPAMYIO, HEPIEHIUKYIIAPHYIO
JTAHHOM.

IIpuBoauTs NnpuMepbI [apaIeIbHOCTH 51
HNEPIEHIUKYIAPHOCTH MIPSIMEIX B IIPOCTPAHCTBE.

Pacno3znaBarr B MHOTI'OYr'OJIbHUKAaX TIEPINECHAUKYIAPHBIC U
napajuieiabHble  CTOpoHbl. M300paxkaTb MHOTOYIOJIBHUKH C
napauieJIbHBIMU, TEPIEHIUKYISIPHBIMUA CTOPOHAMU IO 00pa3ily.
HaxoauTh paccTosiHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
NpsSMOM, [UIMHY IYTH Ha KBaJIpaTHOM CETKE, B TOM YHUCIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI.

Apoou
(324)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE€  CBOMCTBO  ApoOH,
cokpaieHue apooeit. CpaBHEHHE U YIOPSAI0YMBaHUE IPOOEH.
JlecsTHUHBIC IPOOH U METPHYECKAsk CUCTEMA Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenue. JlelmeHue B JaHHOM OTHOIICHWH. *Macmra0*,
MIPOTIOPITHSL.

[Tonatue mporeHTa. BerunciaeHue MporieHTa OT BEIMYHMHBI H
BEJIMYMHBI 10 €€ MPOLICHTY.

PerieHne TeKCTOBBIX 3aj1ay, COACPIKALIMX IPOOU U MPOLIEHTHI.
IIpakTtnyeckas padora «OTHOLIECHHE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHHUBATh W YNOPSIAOYMBATH JPOOH, BBIOHPATH CHOCOD
CpaBHEHHUS IpoOei.

IIpeacraBiasith JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
Ipo0elt 1 OOBIKHOBEHHBIE B BUJE JECATHUYHBIX, UCMOJIb30BATh
IKBHBAJICHTHBbIE TNPEICTABJIEHHs] JPOOHBIX 4YHMCET MpH HX
CpPaBHEHHMH, TIpU BBIYUCICHHUSAX (IpU HEOOXOAMMOCTH C
HAIPAaBIIAIONIEH TOMOIIBIO).

Hcnoan3oBaTh JeCATUYHBIE JpoOM INpuU IMpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOMN CUCTEME MED.

BoInoanaTh apupmernyeckne AeiicTBHSA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

Beruncasars 3HAYEHUS BBIPAKEHU, CoJIeprKaInx
OOBIKHOBEHHBIE =~ M JIeCATUYHble  JpoOH,  BBINOJHATH




npeoOpa3oBanusi JpobOeil, BHIOHPATHh CHOCOO0, NPHUMEHSTH
CBOiicTBA apuU(PMETHYCCKUX ICHCTBHHA I pallMOHATU3AlUU
BBIYHCIICHUH.

CocTaBjATh OTHONICHUS W TPOTIOPIUHU, HAXOAMTH OTHOIICHHE
BEJIMYMH, JIEJIUTh BEJMYUHY B JAHHOM OTHOILIEHUH.

HaxoauTh 3KCIEPUMEHTAIBHBIM MYTEM OTHOLICHUE JUIMHBI
OKpY)XKHOCTH K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIBIO).

HaxoauTs Macmrad IuiaHa, KapThl U BBIYUCIATH PacCTOSHUS,
MCIOJIb3YS MaclITad ¢ ONOPON Ha AJITOPUTM YYE€OHBIX JIEHCTBUM.
OOBSICHATH, YTO TAKOE€ MPOIEHT, YHOTPeOIsATh 000pOTHl peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh MPOLEHTH B ApOOIX U
Jpo0OH B MPOIIEHTAX, OTHOLIIEHUE BYX BEJIUYUH B MPOIIEHTAX.
BbIYMCJIATH TPOLEHT OT YHCIIA U YUCIIO 110 €r0 MPOLIEHTY.
OxpyrasaTe JpoOU U TPOLEHTHI, HAXOIUTh MPUOTUKEHUS
YyHucesl NMpU HEOOXOTUMOCTH C HCHOJIB30BAHUEM BU3YaJIbHOMN
OTIOPBI.

Pemats 3agayM Ha 4acTH, MPOLEHTHI, IPONOPLUUH, HA
HaxoXXJIeHHWEe JpoOu (MPOIEHTa) OT BEIMYMHBI i BETMYUHBI 110 €€
npobu (TporeHTty), npodu (MpOIeHTa), KOTOPBIH COCTaBIISIET
oxHa BemuuuHa or  gpyrod. IlpmBoauTh, pa3z0dmpars,
OIleHMBATh PA3JIMYHBIC PEIICHUS, 3alIUCH PEIIEHUN TEKCTOBBIX
3a[a4 [py HEOOXOAUMOCTH C HAIIPABIISAIONIEH TOMOIIBIO.
M3Baekats uHpOpMamu0 U3 TAOMUI U JUArpaMM,
UHTEPIPETUPOBATH TaOINYHbIC JaHHbIE, OTIPENEIATh
HauOoJIbIlIee U HANMEHbIIIee U3 IPEICTABICHHBIX JaHHBIX.

Harasiqnas
reoMeTpusi.
Cummerpus
(6 9)

*QOceBas cummetpust. LlenTpanpHas cuMMeTpusl.

ITocTpoenune cuMMETpUUHBIX QUTYP.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTexax U M300pakeHUSX, N300paxkaTh OT
PYKH, CTPOMTH C IOMOILBIO MHCTPYMEHTOB (urypy (0Tpesox,
JOMaHyl0, TPEYrOJbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTbH),
CUMMETPUYHYIO JAHHOW OTHOCHUTEIBHO NIPSAMOW, TOYKU C
HaIPaBJIAOLIEH TOMOILBIO.

HaxoauTs mpuMepbl CUMMETPUH B OKPYXKAIOLIEM MUDE.
MopeaupoBare u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIC




OTHOCHUTEIIBHO MPSAMOM; KOHCTPYHPOBATHh I'€OMETPUYECKHE
KOH(UTYpallH, UCTIOJIb3Ysl CBOMCTBO CHMMETPHUH, B TOM YHCIIE
C TMOMOUIbI0 HHU(POBBIX PECYPCOB C ONMOPOH Ha aAITOPUTM
y4eOHBIX JIEHCTBUM.

Bripaxxenus
¢ OykBamu
(64)

[TpumeHenne OyKB AJIs 3aIIMCH MAaTEMAaTHICCKUX BBIPAXKCHUH U
npeaioxkeHnd. *ByKBEHHBbIC  BBIPAKEHUS UM YHUCIOBBIE
MOJICTAHOBKH *.

bykBenHbie paBEHCTBA, HaXO0XJICHHUE HEU3BECTHOTO
KOMIOHEHTa. DOpMyIIbI.

Hcnoab3oBaTh OYKBBI I 0003HAUEHUS YUCEI, NPU 3alHUCU
MaTeMaTHYeCKUX  YTBEPXKIEHHH, COCTaBISATh  OyKBEHHBIC
BBIPAYKEHUS TI0 YCIOBUIO 3a/auu.

HccnenoBath  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCI0JIb30BaTh OYKBBI JJIsl UX 3aIHCH.

BoluncasaTh 4MCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXKEHUS NPU
3aJJaHHBIX 3HAUYEHUAX OYyKB C OMOPON Ha aITOPUTM Y4eOHBIX
JIEACTBHIA.

3anuceIBaTh ¢hopmyibi: nepuMerpa U TUTOTIA/IA
NpsIMOYTOJIbHMKA, KBaJparTa; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYra; BHINOJHATH BHIMHCJIEHHS 110 3TUM (OpMyJiaM.
CocTaBasaTh (opMyJibl, BBIPAXKAIOIUE 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTb, BpeMs, OOBEM pabOTHI;
BBINOJIHATH BBIYMCICHUS IO ATUM (POpMYIIaM.

HaxoauTh  HEU3BECTHBI  KOMIIOHEHT  apU(PMETHYECKOTO
NEUCTBUSL.

Harasanas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 9)

YeTpIpEXYTOJIbHUK, MIPUMEPbI YEThIPEXYTOJILHUKOB.
[IpsimoyronpHUK, KBaApaT: CBOMCTBA  CTOPOH,  YIJIOB,
nuaroHaiei.

I/ISMepeHI/Ie YIJIOB. Bunagsr TPEYTrOJIbHUKOB.

Ilepumerp MHoroyrosbHuka. Ilmomans ¢urypsl. dopmysibl
nepuMeTpa M IUIOIAAu HpsMoyrosibHuka. IlpubmmkénHoe
U3MEepeHue miomanu Guryp.

*[Ipaktnueckas padota «Ilnomane kpyra»*.

M300pakaTh Ha HEJIMHOBAHHOW M KieT4aTol Oymare c
UCIIOJIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKI c 3aJJaHHBIMU CBOWCTBaMHM: c
napajjiesibHbIMU, MEPIEeHAUKYISAPHBIMU, PaBHBIMU CTOPOHaMH,
OpSAMBIMM  yrJlaMM W JIp., PaBHOOEAPEHHBIM TpPeyrojbHUK.
IIpeanarats u 00Cyk1aTh COCO0bI, AJITOPUTMBI IOCTPOEHHUSL.
HccienoBarb,  HCIOJB3YyS  SKCIEPUMEHT,  HaOJIOJCHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYIrOJbHUKA,  KBaJapara,
pa30uBaTh Ha TPEYTOJBHUKH C OTIOPO HA BOIIPOCHBIH IJIaH.

O00CHOBBIBATH, ONPOBEPraTrb C INOMOLIBIO KOHTPIPUMEPOB
YTIBEPXKJICHHUS O NPSMOYTOJIbHUKE, KBajpaTe, pacmno3HaBaTh




BEPHBIE U HEBEPHBIE YTBEPKACHUS.
HN3mepaTh U CTPOUTH C MOMOILBIO TPAHCIOPTUPA YIJIBI, B TOM
YUCJI€ B MHOTOYIOJIbHUKE, CPABHMBATH YIJIbl; Pacno3HaBaTh
OCTpBbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YIJIbI.

Pacno3naBars, H300paxKaTh OCTPOYTOJIbHBIMN,
IIPSAIMOYT OJIBHBIM, TYIOYTOJIBHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUN  TPEYroJbHUKU (IpU HEOOXOJUMOCTH C
WCIIO0JIH30BAaHNEM BU3YAJILHOU OTIOPHI).

BouruucasTh MIEPUMETP MHOT'OYT'OJIbHUKA, IJIOIIAdb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSMOYTrOJIbHUKH, HA PABHBIC
(GuUrypnl, HUCHOJIB30BATh METPUUYECKUE CIUHUIBI HU3MEPEHUs
JUTMHBI | TIIOMIA U C OTIOPOM Ha aJTOPUTM yUEOHBIX JCHCTBUH.
HUcnosb30BaTh NPUOIMAKEHHOE H3MEPEeHUe UIMH U TUIOIAnei
Ha KJeTd4arod Oymare, TPUOMMKEHHOE W3MEPEHHUE [THHBI
OKPY>KHOCTH, TIOIIAN KPyra.

Iosoxurtenbusble u |Llenpie  4ncna. *Monmyne  umcna,  reomerpuyeckas | [IpyBoauTh mpuMepbl HUCIOIB30BAaHUS B PEAIBHON SKH3HHU
OTpUIATEIbHbIE  |MHTEPIPETAU MOLYJsS. UNCIOBBIE IPOMEKYTKH *. TIOJI0KUTENBHBIX M OTPHIATENbHBIX YHCE.
uuciIa TlonoKHTeNMbHbE 1 OTpHIATENbHBE  wrcma.  Cpaprerme | A300PakaTh LENbIC YHCIA, TONOKHTEILHBIC 1 OTPHIATETHHBIC
(40 1) MOJIOKUTENBHEIX U OTPULATENBHBIX uncen. Apudmernyeckue | M@  TOYKaMi  Ha  9HCIOBOM  IPIMOH,  MCHOJIBL30BATH
JEHCTBHUSA C TOJIOKUTEIBHBIMU U OTPULIATENEHBIMY yncaamy. | (MCIOBYIO IPAMYIO JUIS CPABHCHMA HNCEIL.
PelmeHye TEKCTOBEIX 38101, IIpuMeHATL NPaBWJIA CPABHEHMS, YIOPAAOYHMBATH IENbIE
yucia; *HaxoauMTh MOYJb yucia™.
®opMyIMpPOBATH MPABUJIA BHIUKCIIEHHUS C TIOJIOKUTEILHBIMU U
OTPHMIATENLHBIMA YKMCIAMH, HAXOAMTH 3HAYEHHS YHMCIOBBIX
BBIPAKCHMIA, COJIepIKAILHX neicTBus
C MOJOXUTENbHBIMH M OTPHUATENbHBIMHM YHCIAMH HpH
HEOOXOAMMOCTH C OHOPOIi Ha ATOPUTM IIPABUIIA.
IIpuMeHATL CBOWCTBA  CIOXKEHUS W yMHOXKEHHS  JUIs
IpeoOpa3oBaHys CyMM M IIPOU3BEICHUIA.
Mpeacrapaenue | [IpsAMoOyronbHas  cUCTEMa  KOOPAMHAT Ha  IUIOCKOCTH.| OOBACHATh H WJUIIOCTPHPOBATHL MOHSITHE NPAMOYIOJIHHOM
JIAHHBIX KoopiHaThl TOUKH Ha IIOCKOCTH, a0CLKCCa U OPAMHATA. CHCTEMBI ~ KOODAMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BaTh
(6 9) CTon6uaThie M KPYroBble UATPAMMBL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAWHATHOM MIIOCKOCTH TOUKH




[Ipaktuyeckas padora «IlocTpoenue quarpamMmy.
Pemrenne  TEkCTOBBIX  3ajad,  COJAEpXKAIIMX  JaHHBIC,
MpEJCTaBICHHbIE B TAOIMIIAX U HA TUArpaMMax.

¢urypsl Mo 3aJaHHBIM KOOpIMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.

Yurarth cTonb4arsle U KpPYroBbI€ Jarpammbl;
HHTEepNpeTHPOBATH JTaHHBIE; CTPOMTH cTos04aTele
JarpamMMmBbl.

Hcnoab3oBath WH(pOPMANNIO, NIPEACTABICHHYIO B TabauIax,
Ha auarpamMmax Mmid peIICHHA TCEKCTOBBIX 3aJad W 3aJa4 U3
pEATBHOM )KU3HH.

Harasignas
reoMeTpus.
Durypsl

B MIPOCTPAHCTBE
9 v)

*[IpssMOYTONIbHBIN Mapajienenunes, Kyo, npusma, nupamuiaa,
KOHYC, IMwmHAp, Mmap u  cdepa. H3obpaxenue
MIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, IMJIMH/PA U KOHYCA.

[IpakTnueckas pabora «Co3znanne Mozeen
MIPOCTPAHCTBEHHBIX (DUTYPY.

[Tonsatue o60béMa; eauHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIBHOTO TMapajuieNienurnena, kyoa, GopMmysl oobéma *.

Pacno3sHaBaTh Ha  YepTEXax, pHUCYHKaX, OMHUCHIBATH
nUpamMuy, MpU3My, MUIHHIP, KOHYC, [Iap, H300pa)kaTh UX OT
PYKH, MOJEJIHPOBATH U3 OyMaru, MIaCTUJIMHA, POBOJIOKH H JP.
¢ HampasJisitoed nomonibio. [IpuBoAUTH MpUMEpPBbI 0OHEKTOB
OKPYKAIOIIEero MUpPa, IMEIONTNX (POPMBI Ha3BAaHHBIX TEI.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TIpaHs,
OCHOBaHHE, BBICOTA, PAINYC M THAMETp, Pa3BEPTKA.

M3yuarh, UCHONB3Ys SKCIIEPUMEHT, HaOIIOAEHUE, U3MEpPEHUE,
MOJICIUPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U OMHCHIBATH
CBOICTBA HA3BAHHBIX TEJl, BHISIBJSITH CXOACTBA W Pa3JIHYHS:
MEXIy MUPaMHUION U IPU3MON; MEXIY HUJIUHIAPOM, KOHYCOM U
HIapOM.

Pacno3naBaTh pa3BEPTKU Napajulenenunena, Kyba, MpU3MBl,
nUpaMubl, KOHyca, INHAPA; KOHCTPYHPOBATH JaHHbIE Tela
U3 pa3BEPTOK, CO3/aBaTh HMX MOJEIM C HalpaBIsoLei
MTOMOIIKIO.

Co3xaBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA | JIP.) C OTIOPO HA aIrOPUTM Y4EOHBIX
NIEUCTBUIA.

H3mepsiTh Ha Mogensix: JUIMHBI pEOEP MHOTOIPaHHUKOB,
JIaMeTp miapa.

Boruncasite mo  ¢opmynam: 00bEM  NPAMOYTOJILHOTO
napaiuienenunena, Ky0a; HMCIONb30BaTh €AMHHUIBI M3MEPEHHS
00bEMa; BBIYUCIAATH OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB,
NapauIeIeNUIelOB; pelaTh 3aJa4i C PEAIbHBIMU JJaHHBIMHU C




OIIOPOH Ha CIIPABOYHYIO HH()OPMAIIHIO.

IMoBTOpEHHUE,
00001IEHHE,
CHUCTeMaTHU3 AU
(20 v)

[ToBTOpEHNE OCHOBHBIX TOHSATHH W METOJOB KypcoB 5 u 6
KJIACCOB, 0000IIEHNE U CUCTEMATH3ALINAS 3HAHMUIA.

BeryucasrTe 3HAYCHUSA BBIPa)KCHHUI, coAeprKalluX
HaTypajbHbIC, LEJIble, TOJOXUTEIbHbBIE M OTPULATEIbHBIC
yHuclla, OOBIKHOBEHHBIE M JECSATHYHbIE JApOOH, BBIOJHATH
peoOpa3oBaHUs YKMCEN U BBIPAKEHUH NPU HEOOXOJUMOCTHU C
HaIIPaBJIAOIEH TOMOILBIO.

BpiOupaTth,  cmocod  CpaBHEHHs  4YHCEN,  BBIYMCIICHM,
NpUMEHATh CBOWCTBA apuMeThyecKux JeHcTBUM I
palOHAIN3AMY BBIYUCICHUN.

Pemate mpocreiilnMe 3agayM W3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA JUI PEIICHHs 3a1a4 U3
JIPYrUX MPEeIMETOB.

PemaTes npocreiimme 3a1a4u pasHbIMH CIIOCO0aMH.
OcymecTBJASTh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBHU H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUMN.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 'OJAM OBYYEHMU )

7 kaace (He meHee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coep:KaHue

OcHOBHBIE BU/IbI 1€AITEJIbHOCTH 00YYAO M XCH

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTH3MPOBATh ]| odoramarnb 3HAHMS 00
BbIYHCJICHHSI. ApudmMernueckne JCHCTBHUS C pPaIlMOHAIBHBIMUA YHCIAaMU. | OOBIKHOBEHHBIX M JICCATHUYHBIX JIPOOSX.
PanuonanbHbIe CpaBHeHMe, yIOPSII0UYMBAHUE PALlMOHAIBHBIX YHUCET. CpaBHHMBATh W YHOPAI0YMBATH APOOH, IPeoOPa30OBbIBas MPH
quciaa CreneHb ¢ HATypaIbHBIM MTOKA3aTEIEM. HEOOXOMUMOCTH  JecATUYHBIE JpoOu B  OOBIKHOBEHHBIE,

(25 9)

Pemienne OCHOBHBIX 3aJad Ha I[pO6I/I, IMPOLCHTHI U3 peaHLHOﬁ

IIPaKTHUKH.
HpI/IBHaKI/I ACIIUMOCTH, Pa3JIOKCHUSA

MHOXXUTCIIN

OOBIKHOBEHHBIE B JIECSTHYHBIE, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO IPOOB.
IIpumensiTe  pasHooOpasHble  CIOCOOBI W NMPHEMBI




HATypaJbHBIX YHCEIL.
Peanburie 3aBUCHUMOCTH.
MPONOPIMOHATIBHOCTH.

IIpsmas

u

obOparHas

BbIYMCJIEHUS 3HAYEeHU APOOHBIX BbIPAMKEHUH, COICPIKALINX
OOBIKHOBEHHBIE W  JECATHYHbIE JApOOH: 3aMEHATh IpH
HEOOXOJMMOCTH  JECATHUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JECATHYHOM, MPUBOIANTH BRIpAKEHUE K (hopme,
HauOosee ynOOHOM JUis BBIYMCIEHUM, MpPeoOpa3oBHIBATh
IpOOHBIE BBIPAKCHHUS HA YMHOXCHHE W JICIEHUE AECATHYHBIX
Ipo0eil K eHCTBUSAM C LENbIMU YHUCIaMu (TP HEOOXOIMMOCTH
C HaIpaBJISIOICH TOMOIIIBIO).

I[IpuBoANTH YHCJIOBbIE W OYKBeHHbIE NMPHUMEPbI CTEHEHU C
HATYpaJbHBIM TOKa3aTeleM, OOBSICHAS 3HAYEHHsS] OCHOBAHHS
CTETIEHU W TIOKa3aTelsl CTEeTeHU, HAXOJUTh 3HAUCHHs CTETICHEH

Buja a' (a — moGoe palMOHATBLHOE YMCIIO, I — HATYPalbHOE
YHCIIO0) C OTIOPOM Ha CIIPAaBOYHYIO HHPOPMAIHIO.

[Tornmare cMbplica 3anMcH OOJIBIIMX YMCed C MOMOLIbIO

JAecATHYHBIX /Apo0deii U cTreneHel ynciaa 10, TpUIMEHATH UX B

peajbHbIX CUTyalusIX.

I[IpuMeHATH NPU3HAKY AETMMOCTH, PA3JI0KECHHS HA MHOXKHUTEIIN
HaTypaJIbHbIX YHCETI.

Pemars mnpocreiimme 3agayM  HAa  4acTH, IIPOLICHTBHI,
MIPOTIOPIIMH, HA HAXOXKJICHHUE ApoOH (MPOICHTA) OT BEITUYUHBI U
BEIMYMHBI 10 e€ 1poOu (mpoleHTy), aApoou (MporeHTa),
KOTOPBIM COCTaBIIAE€T OJHA BeaudnHa OT Apyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JIMYHBIC PEILICHHUS, 3AlIUCU PEILICHUI
TEKCTOBBIX 33]1au.

PacnozHaBaTh M OO0BSCHATH, ONMPAsACh HAa OIPEICIICHUS,
OpsIMO  TPOTIOPIMOHATbHBIE M OOpPaTHO MPOMOPLHUOHAIBHbBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH NMPUMeEPHI dTHX
3aBHUCHUMOCTEHl M3 peampHOr0 MHpa, U3 JAPYruX y4eOHBIX
PEIMETOB.

Pemarp npocreinye nmpakTHKO-OPHMEHTHPOBAHHBIC 3aJa4u

Ha  apo0dW, TNPOUEHTbI, TMNPAMYI H  00paTHYIO

NPONOPIHOHATBHOCTH, POIIOPLIHH.




Aaredpanuyeckue
BbIPasKeHH S
(27 9)

bykBennble  Bblpaxkenus.  Ilepemennblie.  JlomycTumble
3HaueHUs nepeMeHHbIX. DopMyIbI.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHHH, PACKPBITHE CKOOOK
U IIpUBEJICHUE TIOJJOOHBIX ClIaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKa3aTeIeM.
MHorouseHsl. Crnoxenue, BbIYUTAHUE, YMHOXEHHE
MHOroujaeHoB.  DopMmynbl  COKpAIIEHHOIO  YMHOKCHHUS.
Pa3znoxeHne MHOrO4JI€HOB HA MHOKHTEIIH.

Osiaanerb HA 0azoBoM YPOBHe anreOpandecKoit
TEPMUHOJIOTHEN U CHMBOJIUKOW, NMPUMEHAITh €€ B IpoLecce
OCBOEHHUS y4eOHOro MaTepuara.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPRXKEHHUN IPU 3aJJaHHBIX
3HauUEHUAX OYKB; BBIMOJHATH BBIYUCIEHUS IO (GOPMYIIaM.
BbInoJgHATHL 1peoOpa3oBaHUs LIEIOT0 BbIPAXKEHHUSI B MHOTOWIEH
MIPUBE/ICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL YMHOXXEHUE OJIHOYJIEHAa Ha MHOTOYIEH U
MHOTOYJIEHa Ha MHOTOWIEH, MPUMEHAATHh (OpMyJbl KBajapaTa
CyMMBl M KBajpaTa pa3HOCTH C ONOPOH Ha CIPaBOYHYIO
MH(pOpPMALHIO.

OcymecTBAsATh Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHTEIN
yTéM BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXKUTEIS, PUMEHEHHS
dbopMynbl  pa3HOCTH KBaJapaTroB, (OPMYNI  COKpAIIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.
I[IpumensiTh MpeoOpa3oBaHME MHOTOUIEHOB Ui pEeLIeHUs
pasIMYHBIX 3a/a4 M3 MATEeMAaTUKH, CMEXHBIX NPEIMETOB, W3
peanbHON MPAKTUKHU.

3HAKOMHUTBCH C UCTOPHEN PA3BUTUSA MATEMATUKHU.

YpaBHeHus
U HepaBeHCTBAa
(20 v)

VYpaBHenue, npaBuIia npeoOpazoBaHus ypaBHEHUS,
PaBHOCHIJIBHOCTb YPaBHEHUH.

JIuHeitHOE ypaBHEHUE C OJJHOM MTePEMEHHOM

MepEMEHHOM, pellIeHUE JUHEUHBIX YpaBHEHUM. Pemenne 3agau
C TIOMOIIIBIO YPaBHEHUH.

*JluneitHoe ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €ro rpaduk *.
Cucrema IByX JUHEHHBIX YpPAaBHEHUH C IBYMs MEPEMEHHBIMHU.
Pemenune cucreM ypaBHEHMI CIMOCOOOM TOJICTAHOBKU U
CHOCOOOM CIIOKEHHUS.

PemiaTp MHEHHOE ypaBHEHHME C OJHOW IMEPEMEHHOW,
NpuMeHsisi MPaBWJAa Iepexoa OT HCXOJHOTO YPAaBHEHUS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buja. IIpoBepsTh,
ABJISIETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHUSI.

IMogOupars npuMepsbl Nap 4YKUCEN, SBISIONIMXCSA PELICHUEM
JMHENHOTO YPaBHEHHUS C IByMsI [IEPEMEHHBIMU.

CTponTh B KOOPAMHATHON IUIOCKOCTH TIpauK JIMHEHHOIro
yYpaBHEHHUs C JBYMs TEPEMEHHBIMH (MPU HEOOXOAMMOCTH C
UCIOJIb30BAHUEM CMBICIIOBOM OTIOPBI); MOJB3YSICh TpaduKoM,
NPUBOAUTH NPUMePbI PELICHUS YPABHEHUS.

HaxoauTh pemieHme CUCTEMBI ABYX JIMHEHMHBIX YPaBHEHHM C
JIByMsi TEPEMEHHBIMH C OINOpPOW Ha QITOPUTM y4eOHBIX
JEUCTBHMA.

CocTaBJiSITh U pelIaTh YPaBHEHUE WIN CUCTEMY YPABHEHUH I10




YCIIOBUIO 3aJa4d, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/la4d IIOJYy4YEHHBIH pe3ylbTaT € ONOpOM Ha
BOIIPOCHBI IIJIAH.

Koopaunartsi
U rpaQuKH.
DyHKUUHA
(24 9)

Koopaunara Toukm Ha mnpsmMoil. YHCIOBBIE INPOMEXKYTKH.
Paccrosnue mexay 1ByMs TOUKaMH KOOPAVMHATHOW NPSMOM
[IpssMoyronpHas cucremMa KOOpIMHAT Ha IUIOCKOCTH. [IprMepsr
rpadukoB, 3amaHHbIX (opmynamu. Utenue rpaduxos
peanbHBIX 3aBUCUMOCTEN.

[lonstne ¢Qynkumu. I'padpuk ynkuuu. CpoiictBa (QyHKIUI.
Jluneitnass  ¢ynkums. Iloctpoenme rpaduka JHMHENHHOU
¢byuknun. I'padux pynkuun y = kx + b.

HN3o00paxkars Ha KOOPJAMHATHON npsMoit TOYKH,
COOTBETCTBYIOIIIUE 3aJaHHBIM KOOpAWHATAM, JIy49H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATH MX HA ANreOpandecKoM S3bIKE.
OTMeyaTh B KOOPAWHATHOMN MJIOCKOCTH TOYKH 110 33JaHHBIM
KOOp/AWHATaM; CTPOUTH T'padUKH HECIOXKHBIX 3aBHCHMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCJIIE C TOMOIMIBIO ITU(PPOBBIX
nmabopaTopuii.

I[pumensiTh, H3y4aTh NPEeUMYIIECTBA, UHTEPNPETHPOBATH
rpaduueckuii crnocod MpeCcTaBlIeHUs U aHaJIn3a pa3HOo0pa3Ho
YKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0230BOM ypOBHE MOHATHE (DYHKIMH, OBJIAJIEBATh
(GyHKIMOHAIBHOW TEPMHUHOJIOTHEH.

Pacno3naBarh nuHEHHYIO QyHKIHMIO y = kx + b, onucbHIBATH
e€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAaYeHUH Kod(PuimeHToB k u b
(ipu HEOOXOUMOCTH C OTIOPOM Ha AITOPUTM MPABUIIA).
Ctpoutb rpaduku JUHEHHON QyHKUNUU, QYHKIMU Y = kx + b
HUcnonb3oBars uudpoBbie pecypcbl Il ITOCTPOCHUSA
rpadukoB QYHKUUN U U3yYEHUS] UX CBOMCTB.

[TpuBOIUTH TpUMeEpHl JIMHEHHBIX 3aBUCUMOCTEH B peajbHBIX
mporueccax 1 siBJICHUSIX.

IToBTOpEHME
U 00001IeHue
(69

[ToBTOpEHNE OCHOBHBIX TOHSATHI M METOJOB Kypca 7 Kiacca,
000011eHE 3HAHUHA.

BoriOupaTh, NpPUMEHSTH CHOCOOBI  CPAaBHEHMS  YHUCE,
BBIYHCJICHUH, npeoOpa3oBaHMA BBIPOKCHHH, peIICHHS
ypaBHEHUH MTPU HEOOXOJUMOCTHU C HAMPABIISIOUICH MOMOIIIBIO.
OcyliecTBIATL CAMOKOHTPOJIb BBINOJHAEMBIX JCHCTBUH U
CaMOTIPOBEPKY pe3y/bTaTa BBIYUCICHUH, MPeoOpa30BaHMUIA,
MIOCTPOEHUN.

Pemiate mpocreiflime 3agayM U3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKue 3HAHUS Ul PEIICHUs 3a1ad U3
JIPYrUX MPEIMETOB.




Pemiate mnpocreiilime TeKCTOBble 3aJa4H, CPABHUBATD,
BbIOMPATH COCO0OBI PEILICHUS 3a1A4U.

8 kiaacc (e menee 102 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoaepiKaHue

OcHoOBHbIE BHIDBI IeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u KBampatHblifi  KOpeHb W3  UHCIA. *[lonsTne 00| @opmMyaupoOBaTh ONpeaeeHUe KBAJPATHOTO KOPHSA M3 4YHCIA,
BbIYHCJICHHS. uppaluoHalbHOM  yucie.  JlecATuuHble — MNpUOIMKEHUS | apU(PMETHUECKOTO KBaJPAaTHOIO KOPHS MPU HEOOXOJAUMOCTH C
Ksaaparubie HMPPALMOHAIBHBIX YUCET. BHU3yaJIbHON OTIOPOM.
KOPHH JenictBurenbHble uncina. CpaBHEHHE EHCTBUTENBHBIX yncen *. | [IpuMeHsATh OINEepanuio W3BJICUEHUs KBAJPaTHOTO KOpHS W3
(15 9) Apudmernueckuil KBaJIpaTHbIN KOPEHb. YHClla, HCMOJIB3Ysl TPH HEOOXOIMMOCTH KAJbKYJISITOP.

VpaBHeHue Buaa x> = a.

CaolicTBa apu(pMETHIECKUX KBaJIpaTHBIX KOPHEH.

[IpeoOpazoBanue  YHCIOBBIX  BBIPAKCHH,
KBaJIpaTHbIE KOPHHU.

COJIepIKaITUX

OueHuBaTh KBaJpaTHbIE KOPHU NEIBIMH YHCIAMH U
JIECATUYHBIMU JAPOOSMHU.

CpaBHUBAaTL W  YNOPSJAOYUBATH  PALMOHAIBHBIE U
WppALMOHAIILHBIE YKCIIA, 3alIMCAHHBIC C TTIOMOIIBIO KBaJIpaTHBIX
KOpHEH TPH HEOOXOTUMOCTH C HAMPABJISIOIICH TTOMOIIIBIO.

I/ICCJICIIOBaTb YpaBHCHUE x2 = d, HaX0oJWThb TOYHBIC H

npuOIkE€HHBIe KOpHU 1ipu a > 0.

HccaenoBarh CcBOWCTBA KBaJpaTHBIX KOpPHEW, IPOBOJA
YHCIIOBBIE SKCIIEPUMEHTHI C KCIOJIb30BAHUEM KalbKYIATOPA
(KOMIIBIOTEDPA).

IIpumensiTb cBOWCTBA apu(MeTHUYECKHMX KOPHeH JIs
npeoodpa3oBaHUsl BbIPAKEHMIA.

BuinoiHATL TpocTeiiliie NpPeoOpPa3oOBaHUMA  BBIPAKCHUM,
coJepalux KBaJpaTHble KOpHU. BbIpakaTh mepeMeHHbIE U3
reoMeTprYecKux U Gpuzndeckux GopMyin Mpu HEOOXOIUMOCTH C
OTIOPOi1 Ha MPABUIIO.

BoIuucasaTh 3HAYEHUSA BBIPAKECHUN, COACPKAIIUX KBAJAPATHHIE




KOPHH, UCHIOJB3YsI PH HEOOXOAMMOCTH KaTbKYISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a7a4  dJIEMEHTapHbIC
MPEJICTABICHUS, CBS3aHHBIC C TMPUOIMKEHHBIMU 3HAYCHUSMU
BEJINYHH.

3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaam
BLIYHCJICHUS.
Crenenn

¢ HeJIbIM
nokasartejiemM
(74)

Crenens ¢ nensiM nokasareneM. CTangapTHas 3aluch YUCa.
Pa3mepbl 00BEKTOB OKpYy)Karomero Mupa (0T 3JI€MEHTapHbIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JIIUTEITLHOCTh MPOIECCOB
B OKpY)KaroIlleM MHUpE.

CBolicTBa CTEMEHHU C LEJIBIM MTOKa3aTeeM.

@D opMyTHPOBATH OMpe/ieSieHre CTEIIEHH C LENIbIM IIoKa3aTelleM
(Tpu1 HEOOXOUMOCTH 10 BU3YaJIbHOU OTIOpE).

IpencraBasth 3amuch OOJBIIMX U  MajblX 4YHCENl B
cTaHzapTHOM Bujae. CpaBHHUBaTH 4YHUCJIa U  BEJIUYUHBI,
3alMCcaHHbIe C UCNOJIb30BaHueM cTenenu 10.

Hcnonab3oBaTh 3amMch 4YHCEN B CTaHJApPTHOM BUIE IS
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, AJIUTEIBHOCTHU IMPOLIECCOB B
OKpY>KaloIlleM MHUpE.

DopMyJIHPOBaTh, 3alIUCHIBATL B CHMBOJIHMYECKOH (popme U
WLTIOCTPUPOBATHL NPUMEPAMHU CBOWCTBA CTENEHH C LEIbIM
nmokazareneM (Mpd  HEOOXOTUMOCTH C  HCHOJIb30BaHHUEM
BHU3YyaJIbHOW OTIOPHI).

IIpumeHsiTh  cBOMicTBA  CTENEHU i1 IpeoOpazoBaHUs
BBIPKEHUH, COJEpXKAIIMX CTENEHU C LENbIM I0Ka3aTeaeM C
UCIIOJIb30BAHUEM  CIIPaBOYHOM HMHPoOpManuu. BpINOJHATH
AeHCTBHS C YHCIAMH, 3alMCAHHBIMM B CTAHJIAPTHOM BUJE
(YMHO>K€EHUe, JIeJIeHne, BO3BEICHUE B CTEIICHB ).

AnredOpanyeckue
BbIPa:KeHH .
KBagparubii
TPEXWIeH

Sw

KBanpatubiii Tpéxunen. PaznoxeHue kBajpaTHOro TpExdieHa
Ha MHOKUTEJIH.

Pacno3naBarh  KBajpaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYHOCTh €T0 Pa3NIOKEHUsI HA MHOKHUTEIIH.

PacknaapiBaTh HAa MHOMKUTENM KBaJPaTHBIM TpEXWIEH C
HEOTPUIATENbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOPOY Ha alITOPUTM MpaBUIIA.

Auaredpanvyeckue
BBIPasKCHHS.
Aaredpanveckas
ApoOL

AureOpandeckast ApoOb. JlomyCcTHMbIE 3HAYCHUS TEPEMEHHBIX,
BXOJMIIUX B  aireOpanveckue BoIpakeHHs. OCHOBHOE
CBOMCTBO anredpanveckoii qpoou. CokparieHue Apooe.

Crnoxenue, BBIUUTAHWE,  YMHOXCHHE U  JICJICHHE

3anuceIBaTh anre6pa1/1qecm/1e BBIPAKCHUA. Haxoautsb 00J1acTh
ONPCACIICHUA pallUOHAIBHOT'O BBIPAKCHU.

BBINOJIHATHL YHUCIIOBBIC MOACTAHOBKU M BBIYMCJISATL 3HAYCHHE
I[pO6I/I, B TOM YHUCJIC C IOMOIIBIO KAJIBKYJIATOPA.




(15 4)

anreOpanvdecKux

npobeii. [IpeoOpa3oBaHue  BBIPAKCHHIA,

COJIeprKaIluX anredpandyeckue Ipoou.

®opMyJHpOBaTHL OCHOBHOE CBOWCTBO anreOpandeckoi ApoOu
U MPUMEHSTD €T0 IS IpeoOpa3oBaHus Jpooeit.

BbInoJHATL AelicTBUSI C anredpanvyeckuMu JApoOsMU INpu
HEOOXOIUMOCTH C Hampasisolmed noMomblo. I[IpumMeHsaTh
npeoOpa3oBaHus BBIpAXKEHUN Ui pelleHus 3a1ad. Beipaxkatb
nepeMeHHble 13 Gopmyn (PUBNYECKUX, TECOMETPUUECKUX,
ONMCHIBAIOIUX OBITOBBIE CHUTyallMH) IPU HEOOXOJIUMOCTH C
HaIIPaBJISAOMIEH TOMOIIBIO.

YpaBHeHust

U HEPaBEHCTBA.
KBaaparubie
YPaBHeHHUA

(15 u)

KBagpatHoe ypaBHeHue. HemosiHoe KBaipaTHOE ypaBHEHHE.
dopmyIia KOpHEH KBapaTHOro ypaBHeHus. *Teopema Buera™.

Perenne

YpaBHEHUH,

CBOAIINXCSL K KBaapaTHBIM.

[Ipocreiimue qpoOHO-pallOHAIbHbIE YPaBHEHUSL.

Pemrenne
YPaBHEHUM.

TEKCTOBBIX

3aa4 ¢ TOMONIBIO  KBAJIPaTHBIX

Pacno3naBaTh KBaJipaTHbBIC YpaBHEHUS.

3anucebiBaTh (Qopmyay KOpHEH KBaJpaTHOIO YpaBHEHMS;
pemiaTh KBaJApaTHbIe YPaBHeHUs] — TIOJHbIE U HEMOJHbIE (C
MCII0JIb30BAHNEM CIIPABOYHON MH(POPMAIUN).
IIpoBoguTs,  mpocreiimme  HCCIACAOBAHMS
YpaBHEHUM.

Pemiath ypaBHeHHUs, CBOJSIINECS K KBAJPAaTHBIM, C MMOMOIIbIO
npeoOpa3oBaHWii W 3aMEHOW IIEPEMEHHONW ¢ OMOpod Ha
ITOPUTM IIpaBUJIA.

HabGawonats W aHAJAM3HPOBATH CBiI3b MEXKIY KOPHSAMHU U
Kod(puImeHTaMu KBaJpaTHOTO YpaBHEHUSI.
*[I[puMeHsITh TeopeMy Buera
3a/1a4 (C UCToJb30BaHUEM oOpasia)*.
Pemats TekcTOBBIE 3aayd  anreOpanvyeckuM CHOCOOOM:
NEPEXOIUTh OT CJIOBECHON (HOPMYIHUPOBKM YCIOBHUS 33/Ja4ll K
anredpandyeckoil MoAenu MyTEM COCTaBICHHUS ypaBHEHHS (IpU
HEOOXOMUMOCTH C  HaIpaBJSIIOIICH TOMOIIBIO);  peliaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS aareOpshl.

KBaaApaTHBIX

JJIA PCUICHHA

YpaBHenus

U HepPaBeHCTBA.
Cucremsl
ypaBHeHHH

(13 4)

JIuHeliHOE ypaBHEHHE C JBYMs NE€pEMEHHBIMH, €ro rpaduk,
IIPUMEPHI pelIeHUs] YpaBHEHUH B LIENIbIX YUCIIaX.
Pemenne cucreM JByX JIMHEHHBIX YpPaBHEHUH C JByMs

NEpCMCHHBIMU.

IIpumepel pelIeHuss CHCTEM HEJIMHEHWHBIX

YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Pacno3HaBaTh JIMHEIHBIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JHMHEHHBIX YpaBHEHHWH, B TOM YHCIE
HCIOJIB3Yys Hu(ppPoBBIe pecypebl (IpU HEOOXOJUMOCTU C
OTIOPOI1 Ha aNrOPUTM Y4EOHBIX ACUCTBUIN).

Pa3znuyares napajuiesbHbIE U NEpECEKaroIIMecs NpsMbIe 10 UX




*['padmueckas  MHTEpHIpeTanusi  ypaBHEHUS C  JABYMS
IEPEMEHHBIMU U CUCTEM YPABHEHUH C JBYMS IIEPEMEHHBIMH *.
Pemenne TekCTOBBIX 3a/1a4 C TOMOUIBIO CUCTEM YPaBHEHUM.

YPaBHEHUSIM.
Pemiatp cucTteMbl JABYX JIMHEHHBIX YPAaBHEHUH C JByMs
IIEPEMEHHBIMU II0JICTAHOBKOW U CII0KEHHUEM.

PemaTh npocreimme CucTeMbl, B KOTOPbIX OJHO U3 YPaBHEHUH
HE SIBJISIETCS JIMHEHHBIM IIPU HEOOXOJMMOCTH C HalpaBJIsioLIeit
IIOMOIIBIO.

*IIpuBoauTh rpauYecKyl0 HHTEPIPETALUI0 PEUICHUS
YpaBHEHHUS C JABYMs IEPEMEHHBIMH U CHCTEM YpPaBHEHUH C
JBYMS IIEPEMEHHBIMU. *

PemaTh TeKCTOBBIE 32/1a4H AIT€OPaMUECKUM CIIOCOOOM.

YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH CBONCTBA YU CIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaseHcTBO ¢ 0HOM nepeMeHHON. JIMHElHbIE HEPABEHCTBA C | WULTIOCTPUPOBATh X Ha KOOPAVMHATHOW ITPSIMOM.
HepaBencrBa OJIHOM TIepeMeHHOM M ux pemeHne. Cucremsl JHMHEHWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJIE PEIICHUS 33/1a4.
(12 v) HEPABEHCTB C OJIHOW MEPEMEHHOM U UX PEIICHUE. Pemarp JMHENHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300paxkenue perieHrs JMHEHHOT0 HEPaBEHCTBA U UX CUCTEM | M300pa)kaTh pelIeHHe HEpaBeHCTBAa Ha YHCIOBOW MPSIMOH.
Ha YUCJIOBOU MPSAMOIL. PemiaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, H300paKaTh pellleHne
CHCTEMbl ~ HEPABEHCTB  HA  YWCIOBOM  TpSMOM  TIpHU
HEOOXOJUMOCTH C BU3yaJbHOW OTIOPOH.
DyHKIUMN. [lonsitne ¢yHkumu. OO6nacTe ompenencHUs M MHOXKECTBO | Mcmoab30BaTh  (DYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO  H
OcHoOBHBIE 3HaueHul ¢pyHkuuu. CriocoObl 3a1aHus QyHKIIHMA. CHMBOJIMKY.
MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKUIMU, UX OTOOpakeHHE HA|BuIuMcasTh 3HAYeHUs] PYHKUUHN, 3aJaHHBIX QopMmynaMu (Tpu
(59) rpaduxke. HEOOXO/IMMOCTH  MCHOJIb30BaTh KalbKYJIATOP); COCTABJIATH

Ta0JMIbI 3HAYEHNI QYHKITIH.

Ctpouthb no Toukam rpagpuku QyHKIUH.

OnuceiBaTh cBOlicTBa (DYHKIMHM Ha OCHOBE €€ rpaduyecKoro
NOpEJICTaBICHUsT TpPH  HEOOXOJUMOCTH C  HampabIstoLIei
MTOMOIIKIO.

HUcnoan3oBarth  QYHKUUMOHAJIBHYI0  TEPMHHOJOTHIO W
CHMBOJIMKY.

HccnemoBarh mnpuMepbl TpadUKOB, OTPAXKAIOUIMX pealbHbIC
npoueccsl U sAsieHUs. IlpuBoauTHL NpUMepbI IIPOLIECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.




Hcnosib30BaTh KOMIbIOTEPHbIE MPOrPaMMBbl UL IOCTPOCHUS
rpaduKoB QYHKIMHA U U3yYCHUS UX CBOICTB

D yHKUUMH. Urenne wu moctpoeHue rpadukoB ¢ynkuuid. IIpumeps | HaxoauTh ¢ momombio rpadguka GyHKINN 3HAYEHUE OJTHOHN U3
Yucnaosblie rpaduKOB QPYHKIIHHA, OTPAXKAIOIINX PeabHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEJTUYMH 10 3HAUEHUIO JPYroil.
dyHkuun @yHKIUH, OIIMCBHIBAIOIIHE HPSAMYIO u oOpaTHy!o | B HecnokHbIX ciydasx BbIpakaThb (POPMYJIOH 3aBHCHMOCTH
9y MIPONOPIMOHATIFHBIE 3aBUCHMOCTH, UX rpaduku. ['unepbona. | Mexay BEIMYMHAMHU.
I'paduk QyHKIHMU y = X2 OnucepiBaTh XapakTep UW3MEHEHUS OJIHOW BEJIUYUHBI B
k ()
Oyakmn y = X%,y = x5,y = Vx, y == *rpaduueckoe 3aBUCUMOCTHU OT U3MEHEHUS APYrou )
. - Pacno3naBate, BHbl u3ydyaeMbix (yHkuuil. Iloka3sIiBaTh
pelleHre ypaBHEHUI U CUCTEM YpaBHEHU. .
CXeMaTH4YeCKH TI0JIO)KEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpaMKoB byHKIMit BU/JIA: y = X% y = X3,
k
y=qxy=q
Hcnouab3oBaTh GyHKIMOHAIBHO-TPaduyecKkue
npeAcTaABJIeHHs ISl PELIEHUS U UCCIeI0BaHUS YpaBHEHU U
CHCTEM ypaBHEHU.
I[IpumensiTe mudpoBbIe pecypchbl IS MOCTPOSHUS TpaduKoB
GYHKITUH.
IToBTOpEHUE [ToBTOpEHNE OCHOBHBIX NOHATUH W MeTOAOB KypcoB 7 u 8§ |IIpuMeHAAITH CcMOCOOBI CPAaBHEHHS YHUCEN, BBIYHMCIICHUM,

M 00001IEHHE
(6 9)

KJIaCcCOB, 0000IIeHIE 3HAHUH.

npeoOpa3oBaHMI BEIPAKEHUH, PEIICHUS YpaBHECHUH.
OcyumiecTBJISATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBHU H
CaMOTIPOBEPKY pe3y/ibTaTa BBIYUCICHUH, MPeoOpa3OBaHUIA,
MOCTPOCHU.

Pemars 3agmaum M3 peaJbHON  KU3HH, TNPUMEHATH
MaTeMaTHYeCKUe 3HaHUS Uil pelIeHHus 3a7ad U3 APYrux
PEIMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOMPATH CIIOCOOLI
pellIeHus 3a/1a4H.

9 kaacc (e meHee 102 u)




Ha3zpanue
pa3aeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BH/IbI JI€SITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaan PanmonanpHble uncna, *uppanuoHanbHble yncia, KOHEUHble U | Pa3BUBaThL MpeacTaB/ieHHsi O 4YHMCIaX: OT MHOYKECTBA
BbLIYMCJICHHUS. OCCKOHEUHBIC JICCATUYHbBIC JpoOu. MHOX€eCTBO | HATYpaJIbHBIX YUCEN JO MHOKECTBA JICCTBUTEIIBHBIX YUCET.
JlelicTBUTE/IbHBIE |JICVCTBUTENIBHBIX  YHWCEN; JECHCTBUTENbHBIE YHCIA Kak | O3HAKOMHUTHCA c BO3MO>KHOCTBIO MpeACTaBICHUS
qyuciIa OCCKOHEYHBIE JECATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE |IEHCTBUTEILHOTO YHCIIa KaK OECKOHEYHOM MECATUYHON Npolu,
9 v) COOTBETCTBUE MEXIY MHOXECTBOM JEUCTBUTENIbHBIX YHMCET U |MPUMEHATh JIECATHUYHbIE NPUOIMKEHUS palMOHAIbHBIX M
MHOKECTBOM TOYEK KOOPJIMHATHOMN MPSMOM. MpPalMOHAIBHBIX YUCEN.
CpaBHEHME  JCHCTBUTENBHBIX  4HceN, apupMeThyeckue | *3anuchbiBaTh, CpaBHMBATDH " YHOPAX0YUBATH
JNEUCTBUS C NEUCTBUTEIILHEIMA YUCIAMH. * JNEUCTBUTENLHBIC YHCaa ™.
[Tpubmxénnoe 3HAYCHHE BCJIMYIHHEI, TOYHOCTH | BLINOJIHAITH, COYeTass YCTHBIE W THUCbMEHHBIE TPUEMBI,
MIPUOJIKECHHUSL. apudmMeTnyecKue IeCTBUSI C PAUOHAIBHBIMU YHUCIAMU;
Oxpyrnenue uucen. Ilpukuaka ©W  OLEHKAa pe3yJbTaTOB|HAXOAWTh 3HAYEHHS CTEINEHEW C NENbIMU IOKA3aTelsIMU |
BBIYMCIICHU. KOpHEHN; BLIYMCJISITh 3HAUYEHNS YUCIIOBBIX BBIPAKEHUM.
IHonyyuTh mnpeacTaB/ieHHe O 3HAYUMOCTH JECHCTBUTEIBHBIX
YHCell B MPaKTUYECKOUN JEATETbHOCTH YEIOBEKA.
AHAIM3UPOBATHL M [1€JaTh BBIBOAbLI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOIMKCHHUS NEHCTBUTEIBLHOTO YHCIIA
MIpY PEUICHUH 3a/ad4.
OKpyrisiTh JEHCTBUTEIBHBIE UYKCIIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHHUH  YHUCIOBBIX
BBIPAYKCHUIA.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MaTEMAaTHKH.
YpaBHenus Jluneiinoe ypaBHeHue. Pemienue ypaBHeHMH, cBomAlMXcd K|OcBamBaThb, 3allOMHHATL W MPUMEHSATHh Trpaduyeckue
U HepaBeHCTBA. JIMHEHHBIM. MeTOJbI TIPU PEIICHUU YpPaBHEHUN, HEPABEHCTB U HX CHUCTEM
YpaBHeHus KBanpatnoe ypaBHeHnue. Pemienue ypaBHeHM, CBOASIIUXCA |(IpU HEOOXOAMMOCTH C OMNOPOM Ha ajIrOpUuT™M y4eOHBIX
C OIHOM K KBaJpaTHbIM. bUKBaJpaTHbIE ypaBHEHUS. JIEUCTBUMN).
nepeMeHHOon *[Ipumepbl peleHus ypaBHEHUN TpeThbell U ueTBEPTOH | Pacmo3HaBaTh 1LieJble U IPOOHBIC ypaBHEHUS.
(14 9) CTEIIEHEN Pa3JIOKEHUEM HAa MHOXKUTEIIHN. * Pemars JMHelHbIEe U KBaJApaTHble YPABHEHUsI, YPABHECHMUS,

Pemienne 1poOGHO-palIMOHANBHBIX YPABHEHHH.

CBOIAIMMUECA K HHM, HpOCTCfII.HPIC I[p06H0-paI_[I/IOHaJIBHBIe




Penrenne TeKCTOBBIX 3a4a4 aJII‘€6paI/I'-I€CKI/IM METOJ0M.

YpaBHEHHUSL.

IpennaraTs BO3MOXHBIE CIIOCOOBI pelIEHHs] TEKCTOBBIX 3a7a4,
00Cy>k1aTh HMX U pelmaTrh TEKCTOBBIE 3a/aud Pa3HBIMH
croco6amu.

3HAKOMHTHCSI ¢ HCTOPHE Pa3BUTHS MAaTEMATUKU

YpaBHeHus JIuHeltHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €ro Tpaduk. | OcBamBaTh W NMPUMEHSATHh NPUEMBI PEIICHHsS] CHCTEMBI IBYX
U HepaBeHCTBA. Cucrema JByX JMHEMHBIX YpaBHEHHM C ABYMs MEPEMEHHBIMHU | JIMHEWHBIX YpaBHEHUI C JByMs MEPEMEHHBIMU U CUCTEMBI JBYX
Cucrembl n e€ pemeHue. Pemenue cucreM IByX YpaBHEHHM, OJHO W3 |YypPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISCTCA JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIECHMU. (o BU3yallbHOM OTIOpE).
(14 9) I'paduueckass mHTEepnpeTanysi CUCTEMbl ypaBHEeHUU ¢ AByMs | Mcmoab3oBaTh (YHKIIMOHATBHO-TpadUUYECKUe MpeACTaBICHUS
MepEMEHHbBIMHU. JUIS pellieHUsl U MccileI0BAHUSI YDABHEHHUN U CHCTEM.
Pemenne TeKCTOBBIX 3a1au anredpandeckium crocoooMm. AHAJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX ajareOpanyeckum
CIIOCOOOM: MepPeXoaUuTh OT CJIOBECHON (POPMYIHPOBKHU YCIOBUS
3aJa4i K aredpandeckoi MoJAeIu MyTEM COCTABICHUS CUCTEMBbI
YpPaBHEHUH; pemaTh COCTABJICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTUSA MATEMATUKU
YpaBHenust UucoBele HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anMchiBaTh, IOHUMATbh, HHTEPIPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIEe HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PELICHUE. | HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrTBa CucteMbl JTUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOH M MX | BLIMOMHATH MpeoOpa3oBaHUsl HEPABEHCTB, MCHOJIb30BATH IS
(16 9) peLIeHueE. npeoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBeHCTBA U UX PEILIECHUE.
I'padmyeckass  uHTepmpeTanysi HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Pacno3naBaTthb JIMHEIHBIE U KBaJIpaTHbIC HEPABEHCTBA.

Pemarr, JMHEHHBIE HEPABEHCTBA, CHUCTEMbl JIMHEMHBIX
HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIOIIMX KBaJpPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh [10JYyYECHHBIE PELICHMSL.
H300paxkaTh pelieHre HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCJIOBOM TMPSMOM, 3amMCbhIBATh PCIICHUE C IOMOIIBIO
CHMBOJIOB.

Pemate KBaJpaTHbIE HEpPABEHCTBA, HCHOIB3ys TIpaduueckue
MIPEICTABICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DyHKUUH
(16 9)

KBangpatnunas ¢ynkums, e€ rpaduk u coiicta. [lapaGona,
KOOPAMHATHI BEPUIMHBI 1apa00JIbl, 0Ch CHMMETPHUH MapadOJIb.
CreneHHbie (YyHKIMH C HATYPAIbHBIMHU MOKa3aTeIsIMU 2 H 3,
uX rpaduKu ¥ CBOMCTBA.

Ipaduku pyukimii: y = kx, y = kx + b, , y = ax?, y = ax’,

k
y=~xy =,

Pacno3naBaTh BUIbI N3y4aeMbIX (DYHKIHIA; HIUTIOCTPUPOBATH

CXeMaTHYEeCKH, O0BACHATDL PACIOJIOKCHUE Ha KOOPIUHATHON

IUIOCKOCTH TpadukoB GYHKIUH Buma: y = kx, y = kx + b, , y

= ax?, y = ax?,
k .

y = 4/X, ¥ = — B 3aBHCHMOCTH OT 3HAYe€HUH KOIP(UIHMEHTOB;
X

OIHUCHIBaTh UX CBOMCTBA.

Pacno3naBaTth KBajipaTU4uHYO QYHKIHIO 110 popmyre.
IpuBoauTs, mnpuMepbl KBAIPATHYHBIX 3aBUCHMOCTEH W3
pearbHOM KU3HH, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh 0COOEHHOCTH Tpaduka KBaJApaTHUHON
GyHkuu  y = ax* + bx + ¢ (upu  HEOOXOOMMOCTH  C
HaIPaBJISAIONIECH TOMOTIIBIO).

Crpontb u  u300pakaTth  CXeMaTH4YeCKH  Tpaduku
KBaJPaTHYHbIX QYHKIMI, 3a1aHHbIX GOPMYJIaMU BUJIA Y = ax>, y
=ax*+q, y=ax+p? y=ax>+bx+c (upu
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOH).

AHAIM3UPOBATL MW NPUMEHATH CBOWCTBA H3yYEHHBIX
byHKUMA 11 MX TOCTPOEHHSA, B TOM YHCIE C TOMOIIbIO
U (PPOBBIX PECYPCOB.

YucaoBbie
MOCJIeI0BaTEeILHOC
TH

(15 9)

IloHsATHE YHUCIOBOM ITOCIEA0BATCIILHOCTH.

3amaHue TOCIENOBATEILHOCTH PEKYPPEHTHOU GOpMYIon u
dhopmyIoit n-ro uieHa.

ApubdmMernueckas U reoMeTpudeckas mporpeccurd. Dopmysibl
n-TO WICHa apu(PMETHIECKON U T€OMETPUUYECKON MPOTrPECCHUi,
CYMMBI IIEPBBIX /1 YJIEHOB.

*1300paykeHHE WICHOB apu(PMETHYECKOW W IeOMETPUUECKOU
MpOrpeccuit TOYKaMu Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHEWHBIN U SKCIOHEHIIUAIBHBIA POCT.

CnoxHble POLIEHTHL. *

OcBanBaTh U MPUMEHATh MHJEKCHbIE 0003HAYCHMSI, CTPOUTH
peueBble BbICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHATHEM IOCIJIE0BATEIBHOCTH.

AHanu3upoBaTh (OPMYILy A-TO Wi€Ha IOCIEI0BaTENIbHOCTH
WIM  PEKYpPpPeHTHY0  (GOpMyly W  BBIYHCIATH  WICHbI
HOCJIEZI0BATENbHOCTEH, 3aJJaHHBIX  3TUMH (bopmynamu.
YcranaBauparth 3aKOHOMEPHOCTH B HOCTPOEHUHU
[IOCJIEI0BATEIbHOCTH, €CIIM BBIIUCAHBI NEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apu(METHUECKYI0 M TI'€OMETPHUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3a/laHMsL.

Pemats 3amaun ¢ ucnoib3oBaHMEM (OpMyNT n-ro  4ieHa
apu(METHUECKOM M TIeOMETPUYECKON MpOrpeccHil, CyMMBI




NEPBBIX /1 WICHOB C OMIOPOH Ha CIPABOYHYIO HUH(POPMALHIO.
*U300pamarb 4ICHBl IIOCIECJOBAaTEIBHOCTH TOYKAMM Ha
KOOPJAWHATHOM IIOCKOCTH *.

PaccmaTpuBaTh npuMepbl NpoleccoB W fIBJIEHHI U3
peaIbHOM  KU3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apupMeTUYECKON MPOrpeccuu, B reOMETPUUECKON IPOrpeccuu;
*n300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.
Pemiate mnpocreiiMe 3aJa4yM, CBA3AaHHBIE C YHCIIOBBIMH
MOCJIEZIOBATEILHOCTAMU, B TOM YHCJIE 3aJaud M3 peaJbHOMN
JKU3HM €  HCHOJb30BAaHMEM  LHUQPOBBIX  TEXHOJOTHUI
(27EKTPOHHBIX TaOIHILL, IPaUUECKOTO KaIbKYIATOpA U T.I1.).
*PemiaTh 337a4d Ha CIIOXKHBIE MPOIEHTHI, B TOM YHUCIIE 3a/1a4H
U3 pealibHOM MPAKTUKHU (C UCTOIb30BAaHUEM KaJIbKYJIsTOpa).*
3HAKOMHUTBCS C MCTOPUEH Pa3BUTHSA MATEMATUKH.

IToBTOpEHHUE,
00001IEeHME,
cucTeMaTH3aIMs
3HAHMH

(18 u)

Uncaa u BbIYHCIeHHMs (3alHCh, CPaBHEHHWE, NEUCTBUS C
NEUCTBUTENBPHBIMA YWCIAMU, YHCIOBas MpsMasi; MPOLEHTHI,
OTHOIICHHUSI, TIPOTIOPIINH; OKPYIJIEHUE, MPUOIIKEHNE, OLICHKA;
perieHne TEKCTOBBIX 3a1a4 apu(hMETUUECKUM CIIOCOOOM).

Auiredpanyeckue BbIpaKeHUsI (nmpeobpazoBaHue
anredpanvyeckuX BbIPAKEHUH, TOMYCTUMbIC 3HAYCHHUS).
@yHkouu  (IOCTPOCHHE, CBOWCTBA M3YYCHHBIX (DYHKIUI;
rpaduyeckoe perieHre ypaBHEHUN U UX CHCTEM).

OnepupoBaTh NOHATHAMH: MHOXXECTBO, IOJIMHOXECTBO,
omlepaluy HaJ, MHOXECTBaMHU; WCIOJIb30BaTh Trpaduueckoe
MPEJICTaBICHUE MHOXECTB JJIsi OMMCAHUS PEAbHBIX MPOILIECCOB
U SBJICHWNA, TNpU pEUIeHUH 3aJad U3 JAPYruX y4eOHbIX
MPEIMETOB.

AKTYyaJIN3MpOBaTh TEPMHHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHbIE C YHCJAMH: HATYypaJIbHOE YHCIO, IMPOCTOE U
COCTaBHOE 4MCJa, JEIMMOCTh HATypaJIbHbIX YHCEN, MpPU3HAKU
NEIMMOCTH, 1IE€JI0€ YHUCIIO, MOJIYyJdb 4YHCIa, OOBIKHOBEHHAs H
JecsITUuHasl ApoOu, CTaHAApTHBIA BUI YUCia, apupMeTHuyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL [1elcTBUSI, CPaBHUBATHL M YNOPSIA0YMBATH
yucia, NPEACTaBISATh YWCIAa Ha KOOPAUHATHOW MPSIMOH,
OKPYIJIATH  YMCJIA; BBINOJHATH MNPUKHIKY M OIEHKY
pe3yabpTaTa BRIYUCICHUN.

Pemartp TeKkcTOBBIE 3a1a4H APHPMETUIECKUM CIIOCOOOM.
Pemiate mnpakTHYeckme 3agauM, COJEP)KALUE IIPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — pacCTOSIHUE, LI€Ha — KOJUYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — MPOU3BOJUTEIBHOCTD TPYIA.
Pa3oupartpb peanbHbIC )KU3HEHHBIE CUTYyalluH, GOpPMYJINPOBATH
UX Ha S3bIKE MaTeMaTUKH, HAXOAUTH pEIICHUE, MPUMEHSs
MaTeMaTUYECKU anmnapar, HHTEePNPETHPOBATH PE3yiIbTaT
OnepupoBaTh NMOHATUSIMHU: CTENEHb C IIEJIBIM IOKa3aTeleM,
apugmeTnyecKuit KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anredpanyeckast 1po0b, TOKIECTBO.

BbINOJHATL OCHOBHBIE JeWCTBHS: BBIIOJIHATH PACUEThl 110
dbopmynam, TpeoOpPa3oBHIBATH IIENIbIE, APOOHO-pAIMOHATBHBIC
BBIDAKEHUSI U BBIPAXEHUS C KOPHSIMH, pEaM30BbIBATh
pa3jokeHWe MHOrodjeHa Ha MHOXHUTENIHW, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyN pPa3sHOCTH KBaJpaTOB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPOM Ha CIPABOYHYIO MH(MOPMAIHIO);
HaXOJWUTh JIOMYCTUMBbIE 3HAYEHMsI MEPEMEHHBIX Ui IPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEN.

MopaenupoBaTh C NOMOMIbIO (OPMYN peaabHbIE MPOLECCH U
SBJICHUA.

OnepupoBath moHATUAME: QyHKIMS, TpaduK QYHKIUH, HYIN
GyHKIMHM, TPOMEXYTKH  3HAKOMOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbIIIEe U HAUMEHbIIIee 3HAYCHUS
(GYHKITUN.

AHaIM3UPOBaTh, CPaBHUBATh, OOCYXKIATh  CBOICTBa
GbyHKUMA, cTPOUTH UX IpaduK.

OnepupoBaTh NOHATHSIMH: IpPsSIMas MPONOPLUOHAIBHOCTD,
obpaTHass ~ NPONOPHHOHAIBHOCTh,  JIMHEWHas  (yHKIUS,
KBajpaTuyHas QyHKIM, mapadoia, runepoona.

Hcnonb3oBath rpagukd I ONPENEICHUS  CBOMWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, Ui PEIIeHUs 3a1a4 U3 APYrux
y4eOHBIX NPEJAMETOB M pPEaJbHON JKU3HU; MOJETHPOBATH C
MOMOIIBIO T'PaMKOB peasbHbIE MPOLECCH U SABICHHUS.
Boipaxath popMyJIaMH 3aBUCHMOCTH MEX1Y BEJIMYMHAMM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUS)




7 kaace (He MeHee 68 u)

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxca

4acoB)
IIpocreiimme [Ipocreiinme reoMeTpuueckie 0ObEKTHI: TOUKHU, IPSIMbIE, JIydd | @OPMYJIHPOBATH OCHOBHBIE IOHSTHS U OTIpEACTICHUS.
reoMeTpuuYecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  W3Y4YEHHbIE  TE€OMETpUYECKHE  (UTYypBI,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasasTh MX B3aUMHOE PACIOJIOKEHHE, BBIMOJIHATH
U UX CBOMCTBA. Pabora ¢ mpocTedMu 4epTexamu. yepTéX MO YCIOBMIO 33/1a4M (C MCIOJIB30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX M YIJIOBBIX BEJIMYMH, BBIUMCICHME|OMOPBI: HABOJAILIME BOIPOCHl W/WIM aNropuTMa y4eOHBIX
reoMeTPpUYEeCKHX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYHUH Ilepumerp wu  mmomans  ¢uryp, cocrtaBieHHbIX 13| IIpoBoauTh MpocTEIINe MOCTPOSHHS C MOMOILBIO LIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepsaTh TUHEHHBIE U YIIOBbIE BETUYMHBI T€OMETPUUYECKUX
U IPAKTHYECKUX 0OHEKTOB.
OmnpenensiTb «Ha TIJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
Pematp 3amauv Ha BBIYMCIEHHUE UIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pematp 3a1a4u Ha B3aMMHOE PACIOJI0KEHUE T€OMETPUIECKUX
buryp.
IpoBoanTh KiIaccU(UKALUIO YIIIOB, BBIYHCIATH JTUHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJI0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIE PACCYXKACHMUS.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS FeOMeTPHU.
TpeyroabHuku IlonsTiE O paBHBIX TPEYroJbHUKAaX U  nepBUuHblC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MIPE/ICTaBICHUSI O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu|yeprexax (¢ ykazaHHEM MPU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBEeHCTBA NPSIMOYTOJIBHBIX  TPEYTOJIbLHUKOB.
CBOMCTBO MeIMaHbl PSAMOYTOJIBHOTO TPEYTOJIbHHKA.

PaBHOOepeHHbIE U PAaBHOCTOPOHHHME  TPEYrOJbHUKH.

BHU3YyaJIbHOU OTIIOPOM.

BoiBoauTh  CleACTBUSL  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
®opmyIHpPOBATH OTIpEIeNICHHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYTOJILHUKA.
[IpoTuB OGoJbLICH CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIHIA
yTolL.

[IpocTenmme HEpaBeHCTBA B T'€OMETPHUH.
TpeyrojbHuka. HepaBeHCTBO ToMaHON*.
[IpssMmoyrosbpHbBIN TPEeyroibHUK ¢ yrioM B 30°.
[lepBble MOHATHS O 10KA3aTEIBCTBAX B FEOMETPHH.

*HepaBeHCTBO

TYIOYTOJIBHOTO, IIPSIMOYT OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMaHbl TPEYroJIbHUKA; CEPEeIMHHOr0 IEpHEeHAUKYIIpa
OTpe3Ka; NepUMeTpa TPEyroJibHUKAa NpU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IIpaBUIIA.

®opMyJIMpOBaTh CBOICTBA W MpPHU3HAKA PaBHOOEIPEHHOTO
TPEYroJbHUKA.

CTpouTh 4epTEeKH, pemiaTh 3a/1a4M C IOMOUIBIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensaTh MIpU3HAKU paBeHCTBA  MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/adyax (C MCIOJb30BAaHUEM CMBICIOBOM
OTIOpBI: HABOJSLIME BOMPOCHl W/WIM aNroOpuTMa Yy4eOHBIX
necTBuil).

Hcnoab3oBarh I1UGPOBBIE pPECypChl
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS C HCTOPUEI Pa3BUTHS T€OMETPHH.

AJs1  HCCJICAOBAHUSA

IMapannenbHble [TapamnensHble npsMble, UX cBoWcTBa. Hakpect nexamue,| @opmyaupoBaTh  NOHSITHE  INAPAUICIBHBIX  IPSAMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHKE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH [IPAKTUYECKUE IPUMEPBI.
yIJ10B NepeceueHNH NapauIeIbHbIX IPAMBIX CEKYLIEH). M3yyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX NpPHU MEPECEUECHUU
TPeyrojibHuKa [IpyzHak  napajuIeIbBHOCTH  IPSIMBIX ~ 4Y€PE3  PABEHCTBO | TaPAJUICIBHBIX IPSIMBIX CEKYIEH
(14 v) PacCTOSAHUN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs poka3arenbcTBa. POpPMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYTOJIbHUKA. NapajyIeIbHOCTH  JIByX MpPsIMBIX € TIOMOLIbIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MpPU IEPECEYEHUU OTUX IHPSAMBIX TpETbeH
MPSMOM.
BoiuncasTe CyMMY YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxogutrh uyucioBble U OyKBEHHblE 3HA4YE€HUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax ¢ UCHOJIb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHMTBCS ¢ HCTOPUEH Pa3BUTHS FEOMETPUH.
OxkpyxHOCTH OKpyXHOCTb, XOpABI U IUAMETPbl, UX cBolicTBa. KacarenpHas | @opMyJIMpOBaThL  ONpeeJieHusl.  OKPY)KHOCTH,  XOD.BI,
U KpYT. K OKpYXHOCTH. OKpY)KHOCTb, BICaHHas B yroi. *IloHsaTHe o|quamerpa M KacaTelbHOW K OKpyXHOCTH. HM3ydarp HXx
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.




NMOCTPOEHHS
(14 v)

NEPIEHIUKYIIAP KaK TEOMETPUUECKUE MECTA TOYEK ¥,
OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEYyrojpHUKa. BrnucanHas B
TPEYTOJIbHUK OKPYKHOCTb.

[Ipocrenmme 3aga4n Ha IOCTPOEHUE.

HccnenoBathb, B TOM YUCIIE HCNIOJb3YS HH(POBbIE pecypehl:
OKpPYXKHOCTb, BIIMCAaHHYIO B YroJI; LEHTP OKPYXHOCTH,
BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3zoBath Metoa I'MT nmns nokasarenscrBa TeopeM o
NepeceyeHnH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEINHHBIX
NEPIEHANKYJIAPOB K CTOPOHAM TPEYrOJIBHUKA € IOMOIIBIO
I'MT.*

OBinaneBaTb MNOHATHSIMU  BIHCAHHOW W ONMCAHHOU
OKPY’)KHOCTEH  TPEYrOJIbHUKA, HAXOAUTH ILEHTPBI DTUX
OKPYXKHOCTEH C OIOPOU Ha aIrOpUTM IpaBUiIa.

Pemiate OCHOBHEBIE 3a/la4¥ Ha IOCTPOEHHE: YIJia, PaBHOTO
JTAHHOMY; CEpEIUHHOTO IEPHEHANKYJsApa JAaHHOTO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEd  Yepe3  JaHHYl0  TOYKy U
NEPIEeHIUKYIIPHON JaHHOW NpPsIMOM; OMCCEKTPUCHI JaHHOIO
yIia; TPEYroJbHUKOB 10 Pa3jIU4HBIM JJIEMEHTaM IIpHU
HEO0OXO0IUMOCTH C HAMPaBJISAIONIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPHEIl Pa3BUTHUA T€OMETPHHU.

IToBTOpEHHUE,
00001IeHHE
3HAHMH

4 4)

[ToBTOpeHne u 000OIIEHHE OCHOBHBIX IMOHATHHA M METOJOB
Kypca 7 Kiacca.

PemaTth 3amaum Ha MOBTOPEHHUE, WIUIFOCTPUPYIOUIUE CBS3HU
MEX1y pa3TUYHbBIMU YacTsAMU Kypca.

8 kiacc (He meHee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4Hci10

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCsl

4acoB)
Yeroipéxyroabuuk |[lapamienorpaMm, ero npusHaku u cBoiictBa. YacTHele ciaydau | A300pakaTh M HAXOAUTH HA YepTexkaX YeThIPEXYTOJIbHUKU
/| napajyienorpaMmoB  (MPSMOYTOJIBHUK, poMO, KBaApar), WX |pa3HBIX BUJIOB U UX DJICMEHTHI.
(12 ) npu3HakKM M cBoiictBa.  Tpamemus.  PaBHoOokas | ®@opmMyampoBaTh onpe/eieHu: napaienorpaMma,




MIPSIMOYTOJIbHAsI TPAIEIUH.
*Y nBoeHue MenuaHnsl. LleHTpanbHas cuMMeTpus *

OpsSIMOYTOJIbHUKA, poMOa, KBajJpaTa, Tparelyu, paBHOOOKOM
Tpareuuu, IpsIMOYyroJIbHOMN Tparenuu.

Hcnonb3oBaTth mNpH  pelieHMHM NPOCTEHIIMX  3ajadv
IPU3HAKU U CBOMCTBA: Napajuiejorpamma, npsMoyrojabHUKa,
pomba, KBajapara, Tpamnelnuu, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW Tpamenuy.

I[IpuMeHSITH MeTOJ YIBOCHUS MEAMAHBI TPEYTrOJbHHUKA C
OIOPOI Ha AITOPUTM IpaBUIIA.
Hcnoab3oBath 1UQPOBBIE pECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS FeOMETPHH.

JJI1 UCCIICAOBaAHUA

Teopema daseca
U TeopeMa o
NPONOPUHOHAILH
bIX OTpe3Kax,
MOX00HEIE
TPeyroJbHUKHU
(154)

*Teopema Paneca 1 TeopemMa 0 TPONOPIUOHAIBHBIX OTPE3Kax. *
CpenHss TUHUS TpeyroybHUKA. Tpanenus, e€ cpeaHsist TUHUS.
*[IpormOpLMOHANIBHBIE  OTPE3KH, IOCTPOEHHWE  YETBEPTOTO
MIPOMOPLIMOHAIBHOTO OTPE3Ka.

CBolicTBa LIEHTPa MAacC B TPEYrOJIbHUKE.

[TomoOuble  TpeyronpbHUKH. Tpm  TpU3HAKA
TPEYroJIbHUKOB *. [IpakTHuueckoe mMpuMeHEeHHE.

nonoous

I[IpoBoaAMTH MOCTPOEHUSI C TIOMOLIBIO IUPKYJIS U JTUHEHKH C
UCIoNb30BaHne  TeopeMbl  Pameca HW TEOpeMBl O
MPONOPUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MPONOPUMOHAIBHBIA OTPE30K C OMNOpPOM Ha 3PUTENBHYIO
HaTJIIJHOCTb.

Haxoauth 11000HBIE TPEYTOIBHUKH HA TOTOBBIX YEPTEXKAX C
yKa3aHMEM COOTBETCTBYIOIIMX IPU3HAKOB MOJOOMS mpu
HEOOXOJMMOCTH C BU3yaJbHOW OTIOPOH.

Pemath 3agaum Ha NOJOOHBIE TPEYrOJbHUKH C IOMOUIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHMSI YEPTEXKEH M HAXOKICHUS
HOJOOHBIX  TPEYroJIbHUKOB  INPH  HEOOXOAMMOCTH  C
HaIPAaBIIIOIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIIOJb30BAaHUEM IIPU3HAKOB
10JI00MST HECJIOKHBIX I'€OMETPHUYECKUX 3a/ad C ONOpoi Ha
AITOPUTM Y4eOHBIX AEHCTBHIA.

IlpuMeHATH,  TOJydEHHBIE  3HAHUA  IPU  PELICHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a]1ad IpU HEOOXOIMMOCTH
C HaMpaBJAOLIEN TOMOIIBIO.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHA N'€OMETPHUH.

Inomann.
Haxo:xnenue

[TonsiTue 06 001IeH TeOpUH TUIOIAIM.
@opmynsl Ans  IUIOMIAAM  TPEYroJibHUKA, Mapajuiesorpamma.

OBiaajeBaTh NMePBHYHBIMH MpeACTaBIeHUAMH 00 oOmiei
TeOpUH IUIOmagd (Mepsl), (opMyJaMpOBATH CBOWCTBA




nIomaaen
TPEyroJibHHUKOB

U MHOI'0OYI'0JIbHBIX
¢uryp. ILnomaan
No100HBIX (pUryp
(14 9)

*OTHOIIEHUE TJIONIA/ICH TPEYrOJIbHUKOB C OOIIMM OCHOBaHUEM
nim oO1Iel BBICOTOM.

Brruucnenue muiomaaei cioxHbIX GUryp depes3 pazOueHue Ha
YacTH U IOCTpOEHHUE. *

[Tnomamu puryp Ha kierT4aroit oymare.

[Tnomamm nogoOHbIX Guryp. Berancnenue miomanei. 3amaun ¢
MPAaKTUYECKUM CoJiepKaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/Ia BCIIOMOTraTeIbHOM IIoaau. *

aomanau, BeIACHATh UX HaFHHHHbIﬁ CMBICIJI.

[TlpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajuiesorpaMMa,
TPEYroJIbHUKa, Tpalelyuu C OIOpPOH Ha CIHPaBOYHYIO
UH(POPMAIIHIO.

IIpumeHsaTs (hopmyIbI [UIOLLIA TN BBIIYKJIOTO

YETHIPEXYTOJIbHUKA YePe3 TUArOHaM U YroJl MEeXIy HUMH C
OTIOpPOY Ha CIPABOYHYIO HHPOPMAITHIO.

HaxoauTh miomanu Guryp, u300pak€HHBIX Ha KJIETYATOU
OyMare, HCIOJIb30BaTh Pa30MEHNE HA YACTH U JOCTPOCHHE.
Pa3oupars mnpuMepnl HCIOJIB30BaHUS BCIOMOTATEIbHON
TJIOIA TN IS PEIICHUSI TEOMETPUUYECKUX 3a/1ad.

HaxoauTh 1miomazn moA0O0HBIX (GUTYp C OMOpoM Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BuIYHCaATH IUIOMAIN PA3TUIHBIX MHOTOYTOJIBHBIX (PHUTYD.
PemaTh 3a1aum Ha TUIOMIAb C TPAKTUUECKUM COJIEPIKAaHUEM
MOCJIE COBMECTHOTO aHAJIM3a.

Teopema
IMudaropa n
Hayaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNBCTBO U TPUMEHCHHE.
O6parnas reopema I[Tudaropa.

Omnpenenenne TPUTOHOMETPUUYECKUX (YHKIIUHA OCTPOTO YIJIa,
TPUTOHOMETPUUECKHE  COOTHOUIEHUS B  MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHolIeHHS  MEXAY CTOPOHAMH B  TNPSMOYTOJBHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBathk Teopemy lludaropa, mcmosb3oBarh € B
MPAKTUYECKUX BBIYUCIICHUSX.

Branerp  TOHATHUSMH ~ TPUTOHOMETPHYECKUX  (PYHKITHIA
OCTpOTO YIjia, MPOBEPSATHh UX KOPPEKTHOCTD.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
OPSMOYTOJIBHOM TPEYrOJbHUKE C ONOpPOM Ha CIPAaBOYHYIO
nHpopMaIuio.

HccienoBaTh  COOTHOUIEHHS  MEXKIY  CTOpPOHaMH B

NPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIIOIEH TOMOIIIBIO.

Hcnoan3oBare  GopMylbl  NpPUBEACHUA U
TPUTOHOMETPUUYECKOE TOXKIECTBO JJIST HAXOXKICHHS
COOTHOIIGHUH MEXIY TPUTOHOMETPHUYECKUMHU (YHKLUAMU
pa3IMYHBIX OCTPBIX YIJOB C OMNOPOH Ha CIPaBOYHYIO
UH(OPMaILIHIO.

I[IpuMeHSITH TIOJTY4YECHHBIE 3HAHUS U YMEHHS IIPU PEILICHUU
NPaKTUYEeCKUX 3anad (Ipu HEeoOXOAMMOCTH C ONOpOH Ha

OCHOBHOC




QITOPUTM IIPABUIIA).
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUS FEOMETPUU.

Yribl B BrnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXAY KacaTelbHOM U | POpMYJMPOBATHL OCHOBHBIE OIIPENEIICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIIHCaHHBIN yroJl, HEHTPaIbHbIN YT o).
Bnucannbie VTribl MeXIy XOpAaMu U CEKYIIIHMHU. HaxoauTh BIUCAaHHBIC YIJIbI, OMUPAIOLIMECS HA OJHY IYTY,
U ONHCAHHBbIE Bnucanubie U onucaHHble YETHIPEXYTOIBHUKH, UX MPU3HAKH U | BBIYMCISTH YIJIbI C TOMOIIBI0 TEOPEMBI O BIIMCAHHBIX yIiax,
YeTBIPEXyroJibHUK |cBOWcTBa. IlpuMeHeHuMe 3TUX CBOMCTB TMpH  PEUICHUM |TEOPEMBbl O BIHMCAHHOM YETBHIPEXYTOJILHUKE, TEOPEMBI O
U. TEOMETPUUECKHX 3a/1a4. HEHTPAIHHOM yIJIe TpPH HEOOXOAUMOCTH C BH3yaJbHOU
KacarenbHble B3anmHoe pacnosiokeHue IByX  OKpykHoctel. Kacanue | onmopoiu.
K OKPY>KHOCTH. OKPY>XHOCTEH. HccaenoBarb, B TOM UYHCIE C TIOMOIIBIO HHU(PPOBBIX
Kacanue pPECYpCOB, BIHCAaHHBIE M OMHCAHHBIC YETHIPEXYTOTHHUKH,
OKpY’KHOCTe BBIBOJMTH WX CBOWCTBA W TMPU3HAKUA TIOCIE COBMECTHOTO
(13 u) aHaJnu3a.
Hcnosab30BaTh ATH CBOMCTBA M MPU3HAKUA TIPH PEHICHUU
3amad.
IToBTOpEHHUE, [ToBTOpEHNE OCHOBHBIX MOHATHI W METOJOB KypcoB 7 u §|Pemarp 3agaum Ha MOBTOPEHHE, WIUTIOCTPUPYIOIIHE CBSI3HU
0000IeHne KJIacCOB, 0000ITIEHIE 3HAHNMN. MEXy Pa3IuIHBIMHU YaCTIMH Kypca.
3HAHUM
(4 9)

9 kJaacc (He MeHee 68 )

HazBaumue
pa3naesa (TeMbl)
Kypca (4Hci10

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Tpuronomerpusi. |Ornpenenenue TpUroHomerpuueckux GyHkuuid yriaos ot 0° no | @opmyaumpoBaTh  OomnpeneaeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc u cuHyc OpsMOoro u Ttymoro yria. Teopema|(QyHKUUN TYyNbIX W TPSMBIX YIJIOB C BHU3yalbHOM OTIOPOH.

KOCHMHYCOB 1
CHHYCOB.

KocuHycoB. (OOoOmEHHas1) TeopemMa CHHYCOB (C paanycom
ONMCAaHHOM OKpY)KHOCTH). HaxoxaeHWe JIMH CTOPOH H

dopMynupoBaTh TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
paguycoM OMHMCAaHHOU OKPYXHOCTH).




Pemenue BEJIMYMH YIJII0B TPEYTrOJIbHUKOB. Pemiath TpPEyroJIbHUKM C ONOPOM Ha alrOpUTM Y4EOHBIX
TPeyroJbHNKOB dopmyna IIOMAAM TPEYrOJbHUKA YEpe3 JBE CTOPOHBI U YroJ | IEHCTBUM.
(16 9) Mexy HUMu. PopMyIia Iiiomaau 4eTblpEXyrojpHuKa yepes ero |Pemare mpakTuyeckue  3aJauM, CBOAsIIMECHd K
JMaroHaJI! U YroJl MEXly HUMHU. HAXO0KICHUIO PAa3JIMYHbIX 3JIEMEHTOB TPeyroJlbHHKA.
[IpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeo6pazoBanune | *[lonsTe o mpeoOpa3oBaHMH MOIO00US. OcBauBarthb MOHAATHE npeoOpa3oBaHUs noao0usi.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD. HccnenoBath OTHOIIECHUE JIMHEWHBIX 3JIEMEHTOB (UTYp NpU
Metpuueckue Teopema o0 TmpousBeAEHHH OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuM moaoous. HaxoauTs mnpuMmepsl moaodus B
COOTHOIIIEHUS B MPOM3BEACHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBaJpaTe |OKpYy>Karouleil 1eHCTBUTENbHOCTH.
OKPY:KHOCTH kacatenbHOW. [IpyMeHeHMe B pelIeHHMM TIeOMETPUYECKUX | *BhIBOIMTH METPUUYECKHE COOTHOLIEHUS MEXIY OTpPEe3KaMU
(10 v) 3a1ay. * XOpH, CEeKyIMX U KacaTelbHbIX C  HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB ¥ MOJOOHBIX TPEYrOJbHUKOB.
PemaTh TeOMETpUYECKHE 3aJaud W 3a/aud U3 pPEaJbHOU
YKU3HHU C UCTIOJIb30BAaHUEM MOJAO0OHBIX TPEYrOJIbHUKOB. *
BekTopsbl OmnpeneneHne BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOPBI KaK HAINPaBICHHBIE OTPE3KH,
(12 v) YMHOEHHE BEKTOpa Ha YUCIIO. HUCCJIEN0BATH F€OMETPUYECKUN (mepemerenue) 5

DU3NYECKUH U TEOMETPUUYECKHIT CMBICT BEKTOPOB.

Pa3znoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE IS
HAX0XJACHUS JUIUH U YTJIOB.

Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB.

[IpumeHeHre BEKTOPOB Ui PpEUICHHs] 3aJady KUHEMAaTUKH |
MEXaHUKH.

buzndeckuii  (Cusia) CMBICTBI
BOIIPOCHBIH TIJIaH.

BEKTOPOB C ONOpPOM Ha

3HaTh omnpeaejeHUsi CYMMblI W Pa3HOCTH BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha YUCIIO, ucese10BaTh
TeOMETPUUCCKUIN ¥ (PU3MUECKHUI CMBICIIBI TUX OTIepaIUi.
Pematp reoMerpuyeckue 3ajadyd € MCIHOJb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnosab30BaTh  CKaIsIpHOE  IMPOU3BEJIEHUE  BEKTOPOB,

BbIBOAUTDH €I'0 OCHOBHBIC CBOMCTBA.

Bbruucaarsb CYMMY, Pa3sHOCTb U CKAJIKIPHOC IIPOU3BCIACHHC
BCKTOPOB B KOOpAWHATAX.

HpI/IMEHHTb CKaJIIpHOC TMPOU3BCACHUC [JId HAXOXICHUSA
AJIMH U YTJIOB.




JlekapToBbI

JlexapToBbI KOOPIMHATHI TOYEK HA MIOCKOCTH.

OcBauBaThL NOHSATHE HpSIMOerJIBHOI;'I CUCTCMbI KOOPAHHAT,

KOOPAUHATHI Ha | *YpaBHeHHE TPAMON.* YTIIOBOW KOA(PQPHUIMEHT, TAHTCHC YIJIA |/JIEKapPTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, [TapaJUIeJIbHbIE U NEPIIEHIUKYISIPHbBIE TIPSIMBbIE. HccnenoBath ypaBHEHHE NPSIMOW M OKPYKHOCTU C ONOPOH
(CAY) VYpaBHEeHHE OKpYKHOCTH. HaxokaeHue KOOpAMHAT TOYEK |Ha BOIIPOCHBIM ILIaH.
MIEPECEUCHUS OKPYKHOCTH U MPSMOH. Haxoauts 1eHTp U paanyc OKpYKHOCTH 110 €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1au. Pemiate 3agaum Ha HaXOXJEHUE TOYEK IEPECEUECHHUs
Hcnonb3oBanue MeTo1a KOOPAMHAT B IPAKTHUECKUX 3a7adax IPSIMBIX U OKPYKHOCTEH C IOMOILbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO Ko3(duumeHta mpsmMoin
OpU peUleHUM 3a4ay, s ONpEeNIEHUs pacloJIOXKEHUS
IPSAMOM.
I[IpuMeHSITH KOOPAUHATHI NIPU PELICHUH T'€OMETPUUYECKUX U
NPAKTUYECKUX 3a7ad, JUIsl MOCTPOEHUS MaTeMaTHYeCKUX
MOJIEJIEH peabHBIX 33/1a4 («METOJ KOOPIAMHATY).
IMoan3oBaThest UL TOCTPOEGHHUS M HCCIEeIOBaHUMN
M (POBBIMU peCypcamu.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUA T€OMETPUHU
I[IpaBuabHbIe IIpaBunbHBIE MHOTOYTOJIBHHKH, BBIYHMCIECHHE HX JJIEMEHTOB. | OpMyJIHpPOBATH OIIpeacIICHNE IPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (UKuciio m W JAnuHA OKPYKHOCTH. /J[MMHAa Oyru OKpPYKHOCTH.|MHOTOYT'OJbHHUKOB, HAXOAHUTh UX JJICMCHTHI.
Jnuna Pagnannas mepa yria. IMosb30BaThCSl MOHATHEM UIMHBI OKPYXKHOCTH, BBEACHHBIM

OKPY:KHOCTHU H
IUIOIIA/Ib KpYyra.

[Inomans Kpyra M €ro »JIEMEHTOB (CEKTOpa U CETrMEHTA).
Brruncnenue miomasneit puryp, BKIIOUAIOMIUX 3JI€MEHTBI Kpyra.

C TOMOIIBIO MPABWIBHBIX MHOTOYTOJILHUKOB, ONMpeNeasiTh
YHUCIIO 7T, [JUIMHY JYTU U paJlaHHyI0 Mepy yria mo oopasiy.

Boruucienne IIpoBoauTh Mepexoa OT paJuaHHON MEpHhI yriia K IpalyCHON

Iomaaein ¥ Ha00OpOT 10 BU3YyalIbHOM OTIOpE.

(8 u) OnpeaensiTh IIOLIAAL KpPyra.
BoiBoauTh (popmyJibl (B rpayCHON U pajiuaHHON Mepe) AT
JUIMH JyT, IUIOIIAJed CEKTOPOB M CETMEHTOB C ONOPOMl Ha
BOIIPOCHBI I1JIaH.
BoruncasaTe miomanu Quryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ ONOpOH Ha  CIPaBOYHYIO
UH(OPMAILIHIO.
HaxoauTh mioniaau B 3afa4ax peaibHOU KU3HH.

JABu:xennst *[loHATHE O IBUIKEHUU IJIOCKOCTH. Pa3oupars  mpuMmepsl,  WUIIOCTPUPYIOLIME  TOHATUSA




IUIOCKOCTH [TapannenbHblil IEpeHOC, TOBOPOT U cuMMeTpust. OCU U LIEHTPBI | ABUKEHUS, LIEHTPOB U OCEN CHMMETPHH.
(6 4) CUMMETPHUH. @ opMyJIMPOBATH OIPEJEIECHUS MAPAJIEILHOTO IIEPEHOCa,
[IpocTenmme nprUMeHEeHNs B pEIIEHNN 3a/1a4 *, IIOBOPOTAa W OCEBOM CHMMETPUM C BU3YAIBHOW OIIOPOM.
HaxoauTh HETIOIBWKHBIE TOYKHU TI0 00pasiy.
HaxoauTh LIEHTPHI U OCU CUMMETPUI MPOCTEHIINX PUTYp 10
o0pasiy.
*IIpuMeHSITh IapaJUICIbHBIA [EPEHOC U CHUMMETPHUIO IIPU
pelIeHNH TeOMETPUUECKUX 3a1a4 (pa30uparh MPUMEpHI).
Hcnoab30BaTh IJ1s1 IOCTPOCHUS U MCCIIEIOBAaHUN UG POBHIE
pecypcel. *
IToBTOpEHME, [loBTOpEeHHE OCHOBHBIX MOHATUH U METOAOB KypcoB 7—9|OmepupoBarh moHATHSAMH: QUIypa, TOYKa, MpsMasi, yrodi,
00001eHne, KJIacCOB, 00001IIeHNEe U CHUCTEMaTU3alUs 3HAHUH. MHOTOYTOJIbHUK, paBHOOEIAPEHHBII M  PaBHOCTOPOHHUM
cucrematu3anus  |[Ipocreiimme reoMmerpuuecknue QUIYpbl U HMX CBOWCTBA. | TPEYTOJIbHUKH, MPSIMOYIOJBHBIM TpPEYrojbHUK, MeEIHaHa,
3HAHUI N3mepenune reomeTpuyecKiuxX BEITHYHH. OuccekTpuca W BBICOTA TPEYrOJIbHUKA, IapajljIeiorpaMm,
(7 9) TpeyroybHUKH. poMO, TNpPSAMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYKHOCTb,

[TapanienpHble U NEPIEHIUKYISIPHBIE IPSIMbIE.
OkpyxHOCTh U Kpyr. ['eomeTpuyeckre MOCTPOEHUA. YTJIbl B

OKpPY)KHOCTU. BmmcanHble U ONHCaHHBIE  OKPYKHOCTH
MHOTOYT'OJIbHUKOB.

[Ipsimast 1 OKPYXHOCTb.

UeTbIpEXYroNbHUKH. Brnucannsie u OTIMCaHHbIE
YeThIPEXYrOJIbHUKH.

Teopema IIudaropa u Hauana TpuroHomeTpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

[IpeobOpazoBanus TUIOCKOCTH. JIBHKEHUS. [TonoOwue.
CummeTpusi.

IImomans. Beruucnenue rwiomanei. I[liomaaym 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH.
BekTopbl Ha IIIOCKOCTH.

KacaTelibHasl, paBEHCTBO U Mojio0ue Guryp, TpeyroJbHHKOB;
NapaJieIbHOCTh W MEPICHIUKYIISIPHOCTh MPSIMBIX, yroJl
MEXIy TPSIMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKA U
npsMO; JUIMHA, PACCTOSHUE, BEIMYMHA YIiia, IUIONIA/b,
nepumeTp.

Hcnoab3oBats  ¢GopMyJbl: IepuMeTpa M IJIOLIAIU
MHOTOYTOJIbHUKOB, JUTMHBI OKPYXHOCTH W IUIOIIAJW Kpyra,
00BEMA MTPSIMOYTOJIBHOTO MapaJuIeIIeIUIIea.

OmnepupoBaTh NOHATHSAMHU: IPSAMOYrojbHas cHCTEMa
KOOpJIMHAT, BEKTOpP; MCIOJb30BATh OSTH TMOHITHUS IS
NPE/CTAaBJICHUS JIaHHBIX U PEIICHUS 33a7a4, B TOM YHUCIIC W3
JIPYTrUX y4eOHBIX MPEIMETOB.

Pemate 3agaum Ha TIOBTOPEHHE OCHOBHBIX TIOHATHUH,
WUTIOCTPAIMIO CBS3CH MEXIy Pa3IUYHBIMH YacTsIMH Kypca.
BoioupaTs MeTO JUTS pelieHHs 3a/1auu.

PemaTh 3a1aun 13 MOBCETHEBHOM KU3HU.




TEMATHUYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOSITHOCTDH U CTATUCTHUKA»
(IO TOJAM OBYYEHUS)

7 kaacc (He meHee 34 4)

Ha3zpanue
pasaesa (TeMbl)
(4ucyi0 yacoB)

OcHoBHOE CoaepiKaHue

XapaKTepHCTHKa JECATCJIbHOCTH oﬁyqaloumxca

IIpencraBienue [IpencraBnenne gaHHbIx B Tabmuuax. [lpaktudeckue | OcBamBath  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JAAHHBIX BBIYHCIICHUS 110 TaOJIMYHBIM JaHHBIM. VI3BJeueHWe W | NPEJICTaBICHHUS CTATUCTHYCCKHUX JAHHBIX W YHUCIOBBIX
(7 9) WHTEpIpeTarus TabMuyHbIX AaHHBIX. [IpakThdeckas paboTa | MAacCHBOB C TOMOIIBIO TaONWII ©  JUArpaMMm  C
«Tabmuus. UCIIOJIb30BAHUEM  aKTYaJIbHBIX M BaXKHBIX JAHHBIX
I'padmyeckoe mpejacTaBicHHEe ITaHHBIX B BHJE KPYroBBIX, | (Aemorpaduueckue JTAHHBIE, MTPOU3BOJICTBO
CTOJIOMKOBBIX  (CTOJMOYATHIX)  auarpamMM.  UTeHHE ¥ | IPOMBIIUICHHOW W CEIbCKOXO3SMCTBEHHOW MPOIYKIIUH,
noctpoenne  auvarpamM.  [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
JarpaMm. H3yuyarpr MeToabl paboThl ¢  TaOIMYHBIMH U
[IpakTuueckas pabora «Jluarpammsn. rpauuecKuMu MPEICTaBICHUSIMH JTAHHBIX C MOMOIUIBIO
M(POBBIX pPEeCypcoB B XOJi¢ MPAKTHUYECKUX padoT (c
HAIPAaBJIAIONIEH TOMOIIBIO).
OnucarejnbHast Yucnossie Habopbl. CpenHee apupMeTuIecKoe. OcBanBaTh Ha 0a30BOM YPOBHE MOHSITHSI: YHUCIOBOU
CTATHCTHKA Menuana yrcinoBoro Habopa. Y cToHYMBOCTh MEIUAHBI. HaOOp, Mepa LEHTpaIbHON TEHIEHIMH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabota «CpeaHre 3HAaUCHUSD. TOM 4HCJIe cpeiHee apudmeTuyeckoe, MeIuana.

Haubonpiiee m HamMeHbIIee 3HAYCHUS YHUCIOBOTO Habopa.
Pazmax.

OnucbiBaTh CTATUCTUYECKHE JIAHHBIE C IIOMOILBIO
cpeaHero apuMeTHuecKkoro U MeauaHsl. Pemats 3agaun
(¢ uCmonb30BaHUEM 3PUTEIbHON HAIJSAHOCTH W/UIU
BepOaJIbHO OTIOPBI)

H3yyars cBoiicTBAa CPEIHHUX, B TOM YHUCJIE C IIOMOIIBIO
U(PPOBBIX PECypcoB, B XOJ€ MPAKTUYECKUX padoT, (c
HanpasJIsIoNIei TOMOUIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAauOOJIbILIEE




Y HaWMEHbIIIEE 3HAUCHUS YUCIIOBOTO MACCUBA, pa3Max.
Pemiath 3aga4yn Ha BBIOOp criocoba ONMMCaHUs TaHHBIX B
COOTBETCTBMM C NPUPOAOHM JAHHBIX U  LEISMH
MCCJIEI0BaHUS C HAITPABJISIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(69

*CiyyaliHas U3BMEHYUBOCTH (IIpuMepshl). YacToTa 3HaYeHU B
MAacCHBE JaHHBIX. [’ pynnupoBka. ['mcrorpaMmmsl.
[Ipaktuueckas padota «Cry4aitHass ©3SMEHYUBOCTb». *

*(QcBauBaTh NMOHSATHSI: YAaCTOTa 3HAYEHUNW B MACCHUBE
JAHHBIX, TPYIIUPOBKA JAHHBIX, TUCTOrpaMMa.

CTpouth rucrtorpaMmMmsl o oOpasiy

OcBauBaTh rpa@uUecKue MPeICTABICHUs PAa3HBIX BUIOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJE C IMOMOUIBIO
U (POBBIX PECYPCOB, B X0O/I€ MPAKTUYECKOU pabOTHI. *

BBenenue B
Teopuio rpados
(49)

*I'pad, BepmuHa, pedpo. [Ipencrasnenue 3aaa4u ¢ MOMOIIBIO
rpada. CreneHp (BaJIeHTHOCTh) BepiiMHBL. Yucino pédep u
cymmapHasi cternieHb BepmuH. llens u nuki. I[lyte B Tpade.
[IpencraBnenune o cBsazHocTH Tpada. OOxon rpada (diIepoB
nyTh). [IpencraBnenne 06 OpueHTHPOBAHHBIX rpadax. *

*QcBauBaTh NOHATHs: Tpad, BepmmHa Tpada, pedpo
rpada, cteneHb (BaJIEHTHOCTh BEPILIUHBI), €T U IIUKI.
OcBauBaTh NOHATHS: MYyThb B TIpade, 3ilepoB MyTh,
00xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OO0cy:xknaTb pelieHde 3aJ4a4d  Ha IIOMCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK 00xona rpada, Ha
MOMCK TMyTed B  OPHUEHTHPOBAHHBIX Trpadax cC
HaIMpaBJISAIONIEH TOMOIIBIO.

OcBauBaTrh €cnoco0bl IIPEACTABICHHUA 3aJay M3 Kypca
anreOpbl, TE€OMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMeTOB C MOMOILIbI0 TpadoB (KapThl, CXEMBI,
ANeKTpUYecKkre Ienu, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha npumepax. *

BeposiTHOCTH 1
4acToTa
CIYYAHHOT 0
coObITHS

(49)

*ClydallHbIil OIBIT M ciydailHOe coObiTHe. BeposiTHOCTH U
gactoTa coObITUSA. Poib MajgoBEpOSATHBIX M MPAKTUYECKU
JOCTOBEPHBIX COOBITUH B IpHUpoJe U B obmecTBe. MoHeTa U
UrpajibHasi KOCTb B TEOPUHU BEPOSITHOCTEH.

[IpakTnyeckas pabota «HacToTa BbIAAEHUS Opiiay.*

*(QcBauBaTh MOHSATHS: CIy4alHBIM ONBIT U CIIlydallHOE
CcOOBITHE, MAJOBEPOSATHOE M MPAKTHYECKH JTOCTOBEPHOE
coOBITHE.

H3yyaTrs 3HAYUMOCTb MAaJIOBEPOSATHBIX COOBITHH B
npupojie ¥ oOIIecTBe Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIC cly4au, 3aIuTa MepPCOHAIBHOMN
uH(pOpMaInK, Tepeaayda JaHHbIX).

H3yuaTh poJib KIACCUYECKMX BEPOSTHOCTHBIX MOJEIeH




(MOHeTa, UrpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Ha6awaate M u3y4yaTh 4acTOTY COOBITMHM B IPOCTBIX
OKCIIEPUMEHTaX, B TOM 4YHCJE C MOMOIIBI0 HU(PPOBBIX
pecypcoB, B X0J1¢ PAKTUYECKON pabOTHL. *

O6o001meHne,
KOHTPOJIb
(54)

[IpencraBnenne  gaHHbiX.  OmnucarenbHass  CTaTUCTHKA.
BeposTHOCTB cilyualiHOTO COOBITHSI.

I[loBTOpPSITH M3y4EHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.
Pemartp 3a1aun Ha NPEACTABICHUE W ONMHUCAHUE JAHHBIX

C IIOMOIIBIO HN3YUYCHHBIX XapaKTCPUCTHUK C
HaIPaBJISAOIEH TOMOIIBIO.
O0cy:xkaaThb NpUMepbI CIIy4alHbIX cOOBITHI,

MaJOBEPOSITHBIX U MIPAKTUYECKH JIOCTOBEPHBIX
CIIy4allHbIX COOBITUH, HUX POJM B MPUPOAEC M KHU3IHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4ucy10 4acoB)

OcHoOBHOE coep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs

IToBTOpEHUE
Kypca 7 Kjacca
(49)

[IpencraBnenne  panHbiX.  OmnwucarenbHas — CTaTHCTHKA.
CrnydaiiHast ”3BMEHUYUBOCTh. CpeHue YMCIOBOTO HAbopa.
Cnyyaiinbie COOBITHSL. BepositHocT U YacTOTHI.
Knaccuueckue mojenu TeOpuH BEpOSTHOCTEWH: MOHETa U
UrpajgbHas KOCTb.

IloBTOpSAITH M3Yy4CHHOE U BBICTPAMBATH CUCTEMY
3HAHU.

Pemars 3amaum (Mo BHU3yaJbHOM oOmope) Ha
IPEJICTaBICHUE U ONKMCAHME JAHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEJICTaBICHUE TPYNIIMPOBAHHBIX JAaHHBIX WU OINCAaHUE
C1y4ailHOM M3MEHUYMBOCTH.

Pemarte 3agaum (MO0 BHM3yaJbHOHM oOmope) Ha
OTIpEeIICHUE 4acTOTBI CIIy4alHBIX COOBITHH,
oOcyxieHue IIPUMEPOB CIIy4aiiHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKH  JTOCTOBEPHBIX




CIIyJallHBIX COOBITHI, WX POJM B MHPUPOJEC H >KU3HU
YeJI0BEKA.

OnucarejabHas *OtknoHenus. Jlucnepcus yucinoBoro Habopa. CranmaptHoe | *QcBamBaTh MNOHSTHSI: JUCIEPCHS U CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHUE YMCTIOBOT0 Habopa. Jluarpammel pacceuBanusl. * OTKJIOHEHUE, HCIIOJIb30BaTh 3TH XapPaKTEPUCTUKH IS
PaccenBanmne OTIMCAHUsl PACCEUBAHMS JIAHHBIX.
JaHHBIX YuyacTBOBaTH B 00CY:KI€HUHM TUNOTE3bI 00 OTCYTCTBUU
(4 4) VIV HAJIMYUHU CBSA3U IO AMarpaMmaM pacCEeUBaHMUs.
CTpouth JuarpaMMbl pacceMBaHHUs IO HMEIOUIUMCS
JAHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMIIbIOTEpa (mMocie
COBMECTHOTO aHaIu3a).™*
MHo:xecTBa MHoOxecTBO, MOAMHOkECTBO. Onepanuu Haj MHOXecTBaMu: | (OcBaMBaTh MOHSITHS: MHOKECTBO, JIEMEHT MHOXXECTBA,
4 4v) o0begUHEHHNE, MEpECEUCHNE,  JIONOJHEHHUE. CBoiicTBa | IOIMHOECTBO.
omeparuit HaJ MHO>KECTBaAMHU: MepeMECTUTENbHOE, | BBINOJIHATHL onepauuu HaJ MHOKECTBaAMHU:
COYETaTeNbHOE, PACTIPEACIUTEILHOE, BKITFOUCHHUS. 00beIMHEHNE, TIEpECEUCHHE, TOTI0JHEeHHE (TI0 00pasIy).
I'paduaeckoe nmpeacraBaeHNEe MHOXKECTB. Hcnoab3oBaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIpeeIUTEeIbHOe, BKIIOYCHHS (C
WCITOJIb30BaHNEM BU3YAJIbHOW OTIOPHI).
Hcnoan3oBarh Tpaduueckoe mpeacTaBiIeHUE MHOXKECTB
MIPU OINKCAaHUM PEATBHBIX MPOIECCOB W SBJICHUH, TPH
pEIICHUY 3a/1a4 U3 IPYruX Y4eOHBIX MPEAMETOB U KYPCOB
(C UCTIOJIb30BAaHUEM BU3YAJIBHOU OIIOPHI).
BepositHOCTB DJleMeHTapHbIe COOBITHS. Cny4daitnbie coOpITHs. | OcBamBaTh Ha 0a30BOM YPOBHe MOHSTHS:
CJIyYaiHOT O brnaronpusitcTByromue 3JIEMEHTApHbIC COOBITHA. | DIEMEHTapHOE COOBbITHE, Ccly4ailHOe COOBITHE Kak
CcOOBITHSA BepositHocTu  coObiTuii. OmBITBI € PaBHOBO3MOXKHBIMH | COBOKYIHOCTh — OJarompHUSTCTBYIOIIMX — 3JI€MEHTApHBIX
(6 9) 3JIEMEHTapHBIMU COOBITUAMU. Cy4aifHbIN BBIOOD. COOBITHI, PABHOBO3MOYKHBIC AJICMEHTAPHBIC COOBITHSI.

HpaKTI/I‘IeCKaH pa60Ta «OmnBITH C PaBHOBO3MOKXHBIMU
QJICMCHTAPHbIMHA COOBITHSIMI.

PemaTh 3a7aun Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOSTHOCTSM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTO
OmbITa (C UCMOJB30BAaHUEM 3pUTENIFHON HarIsIHOCTH
u/Win BepOabHON OTIOPHI).

PemaTh 3a7aun Ha BBIYKCIIEHUE BEPOSTHOCTEH COOBITHI
B OIBITaX C paBHOBO3MOXKHBIMU  3JI€MEHTAPHBIMU




COOBITUSIMHM, B TOM YHCJIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAHUEM  3PUTEIBHONW  HATJSAHOCTH  W/HUIU
BEepOAIbLHOM OTIOPHI).

I[IpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHSMU (C MCIOJb30BAaHUEM MOHET,
UTPATBHBIX KOCTEH, JIPYTUX Moeneil)
B XOJIe TMPaKTUUYECKOM paboThl (C HCIOJIB30BAHUEM
BHU3YyaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(49)

B

*JlepeBo. CBoiicTBa  jJepeBa: €AMHCTBEHHOCTh  IyTH,
CYLIECTBOBAaHME BHCSIUEH BEPLIMHBI, CBSA3b MEXKIY UHCIOM
BEpIIMH U ynuciaoM péodep. [IpaBuio ymHOKeHHS. *

*(QcBauBaTh NOHSTHSI: JIEPEBO Kak rpad Oe3 HHKIIa,
BHUCAYas BepUIMHA (JIUCT), BETBb JIEPEBA, IMyTh B JIEPEBE,
IaMeTp JepeBna.

HN3yuyarp cBoiicTBa JepeBa: CYIIECTBOBAHWE BHUCSYEH
BEPIIMHBI, CJIWHCTBEHHOCTh TIYTH  MEXAY  JIBYMS
BEPIIMHAMH, CBS3b MEXJy YHUCIIOM BEPIIUH W YHCIOM
pEdep.

YuacTBoBaTh B OOCY:KICHUM PpPelIeHUs 3aJa4u Ha
MOWCK M TEpeurciIeHne MyTed B JepeBe, ONpesesieHHe
yuciaa BepiMH uiau pédep B AepeBe, 00Xol OMHAPHOTO
JIepeBa, B TOM 4UHCIE€ C TPUMEHEHHEM IIpaBHIia
YMHOKEHUSL. *

Cuayuaiinbie
coObITHS
8 )

*[IpoTuBomosioxkHoe  coObiTHe.  Jlmarpamma — Dinepa.
OObenHEeHNE U TepecedeHre coObITHi. HecoBmecTHbIE
coopiTusa. Dopmyna cioxkeHus BepositHocTel. [IpaBmio
YMHOXKEHUSI ~ BEPOSATHOCTEW.  YCJIOBHas  BEPOSITHOCTb.
HezaBucumbie  coObitusi.  [IpeacraBnenue — ciaydaitHOTO
SKCIIEPUMEHTA B BUJIE iepeBa. *

*(QcBaMBaTh TOHATHSI: B3aUMHO [POTHUBOIOJIOXKHBIE
COOBITHS, OTEpalMK HaJl COOBITUAMH, OOBEIUHCHHE H
nepecevyeHre CoObITHH, auarpamma Oiiepa (Dinepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuats TeopeMbl O BEPOSITHOCTH OOBEAMHEHHS ABYX
coObITHII ((hOPMYIBI CTIOKEHUST BEPOSATHOCTEH).

YuyacTBOBaTH B 00CY’K/I€HUH pellleHHsl 32Ja4H, B TOM
Yrclie TeKCTOBBIE 3aJ]aud Ha OIpE/IeiICHHE BEpOSTHOCTEH
00BeMHEHUS] U TEepECceueHusi COOBITUH C TOMOIIBIO

YUCIOBOM  mpsiMOil, aumarpamm  Diinepa, GopMysbl
CJI0KEHHSI BEPOSTHOCTEH.
OcBauBarsb MOHATHA: IIPaBUIIO YMHOKECHHUS




BEpPOSITHOCTEH, YCIIOBHAs BEPOSITHOCTh, HE3aBHCHMBIC
COOBITHS IEPEBO CIY4aWHOIO OMBITA.

HN3yuyath cBoiictBa  (ONpeieneHUs) HE3aBUCUMBIX
COOBITHIA.

YuyacTBoBaTHh B 00CY:KIeHMH PpelIeHUs 3aJa4M Ha
OTpe/ieJICHNE U UCTI0JIb30BAaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTHL B 00CY:KIeHMH pPelIeHUsl 3aJayM Ha
MOUCK BEpPOSITHOCTEM, B TOM UHCJIE YCJIOBHBIX, C
MCIIOJIb30BAHUEM JIepeBa CIIy4aitHOTO OmbITa. *

O0001meHne,
KOHTPOJIb
(4 4)

[IpencraBnenune nannpix. OnucaTenbHas cTaTUcTHKA. ['padsbr.
BepostHoCcTh CIIy4alHOTO COOBITHS. DJIEeMEHTHI
KOMOWHATOPHUKHU.

IMoBTOPATH W3YyYCHHOE ¥ BBICTPAMBATH CHCTEMY
3HAHUM.

Pemiath 3aaa4yu Ha TIPEJICTABICHUE U ONMCAHUE JAHHBIX
c TIOMOIIIBIO M3YYIEeHHBIX XapaKTEPUCTHK (c
WCII0JIb30BAaHNEM BU3YAIILHOH OITOPHI).

*Y4yacTBOBaTh B O0CYKIEHMH pelleHUs1* 3aJadyu C
npuMeHeHueM rpados.

Pemate 3agaum  Ha  HAXOXJACHHE  BEPOSITHOCTH
CIIy4ailHOTO COOBITHS MO BEPOSTHOCTSIM 3JEMEHTapPHBIX
COOBITHI, B TOM YHUCJIE€ B OMbITAX C PAaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMU (C BU3YAJIbHOM OTIOPOTA).
*Y4acTBOBaTh B OOCY)KI€HHUHM pelIeHusA* 3aJa4yd Ha
HAXO0X/IEHHUE BEPOSTHOCTEH 0OBEAUHEHUS U MTEPECCUCHHUS
COOBITHI1, B TOM YHCII€ HE3aBUCHUMBIX, C UCIOJIb30BAaHUEM
rpauueckux MpPeICTaBICHUM U JiepeBa CIy4aillHOTO
OTIBITA.

*Y4yacTBOBaTh B 00CY:KIeHUM pelleHHs™ 3aJayM Ha
nepevyuciieHne KOMOMHAIMH (Yucia MepecTaHoBOK, YHCia
COuUeTaHUll), HA HAXOXICHHE BEPOATHOCTEH COOBITHIl C
NPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
MCIIOJIb30BaHNEM TpeyroybHuka [lackans.

9 knacc (He meHee 34 4)




Ha3zpanue
pasjaesa (TeMbl)
(4ucii0 9acoB)

OcHoBHOE CoacpiKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IToBTOpEHUE
Kypca 8 kiacca
(4 1)

[IpencraBnenne  manHbix.  OmnmcarenbHas — CTaTUCTHKA.
Onepanuu Haj coObITHSIMU. He3aBuCUMOCTh COOBITHIA.

I[loBTOpPSAITH H3Yy4EHHOE W BBICTPAMBATH CHCTEMY
3HAHUH.

Pemath 3a1auM Ha MPE/ICTAaBICHUE U OMMCAHUE JAHHBIX.
Pemate 3agaum  Ha  HaxOXIEHHME BEPOSTHOCTEH
00bEIMHEHUSI M TIEpeceueHUss COOBITUM, B TOM YHUCIIE
HE3aBHCUMBIX, C  HUCIOJb30BaHUEM  IpapUUECKUX
MPEJCTABICHUH U JE€PEBA CIYYAITHOTO OIbBITA.

Pemath 3agauu Ha mnepeducieHue KoMOMHaIMil (yucna
NEPECTAaHOBOK, YHCJIa COYETAaHUM), Ha HaXOXXJECHUE
BEpPOSTHOCTEN COOBITUI c IIPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCJIE€ C HCIOJb30BAaHUEM
TpeyroJibHuKa [lackans

J1eMEeHThI
KOMOUHATOPUKH
44)

KombOunatopnoe mpaBwio ymHOXeHHs. llepecTaHOBKH.
®akrtopuan. CodyeTaHuss U YHUCIO COYETaHUU. *TpeyroabHHUK
[Tackansa.* [IpakTnueckas pabota «Bpruucnenue
BEPOSITHOCTEH C MCHOJB30BaHUEM KOMOMHATOPHBIX (PYHKIIMN
ANIEKTPOHHBIX TAOIHID.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHATHS:
KOMOWHATOPHOE TMPABHJIO YMHOXKEHHS, YHMOPSIOYCHHAS
mapa, TpoiiKka OOBEKTOB, IepecTaHOBKa, (hakTopua
Yycia, COYETaHWe, YHCIO COYCTaHHWH, *TPEyrojbHUK
[Tackansa.*

Pemars npocreiimme 3agauyM  Ha IIEPEUYUCIICHUE
YIOPSIIOYCHHBIX nap, TPOEK, NepeYHCIICHIE
NEPECTAHOBOK W COYCTAHUH DIIEMEHTOB Pa3JIUYHBIX
MHO3KeCTB (110 oOpa3ziy).

PemaTs mpocreiilime 3amauym Ha NPUMEHEHHE 4YHCIIA
coueTaHuil B anredpe (CoOKpaméHHOE YMHOXKEHHE, OUHOM
HproToHa) (¢ HanmpaBJIAtoMIel TOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHMKY, 3aJaud Ha
BBIUHCIICHUE BEPOSTHOCTEH, B TOM YHCIE C TMOMOIIBIO
AIIEKTPOHHBIX TAOIHI] B XOJ€ MPaKTHUECKON paboThl (C
BU3YaJIbHON OMOPOiA).




I'eomerpuueckasi
BEPOSITHOCTH
(49

*['eomeTpuueckast BepoATHOCTh. CiryyailHbIN BEIOOp TOUKH U3
(GUrypsl Ha TIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH. *

*(cBanBaTh MOHATHE T€OMETPUUYECKON BEPOSITHOCTH.
YuyacTBoBaThL B O00CYXKICHHH pelIeHHs 3a/Ja4M Ha
HAXO0X/ICHUE BEPOSITHOCTEH B ONBITAX, IPEICTABUMBIX
KaK BBIOOp TOYEK M3 MHOIOYI'OJIbHHUKA, Kpyra, OoTpe3ka
WIH JTyT'¥ OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKaA *

HUcnuiTanus
Bepnyanu
(6 9)

Ucnpitanne. VYcenmex u Heynmaua. Cepust UCHBITaHUN 10
neporo ycrexa. Mcneitanus bepnymm. BepostHocTH
coObiTHii B cepun ucnbiTanuid bepnymmm. Ilpaktuueckas
pabora «Mcnpitanus bepuymim.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITAHHE,
AlIeMEHTapHOEe cOObITHE B HCTIBITAaHUM (yCIIEX U Heyaaua),
cepus UCHBITAaHUM, HACTYIUIEHHME ME€pPBOro  ycrexa
(Heynaum), cepust ucnibITanuii bepuymu.

Pemats  mpocreiilume 3agauM  Ha  HAXOXJICHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM 10 MEPBOTO
ycrexa, B TOM 4Yucje ¢ MpUMEHEHHEM (OpMYiIbl CyMMBbI
F€OMETPUYECKON Mporpeccuu (C onopoi Ha CIPaBOUYHYIO
nH(popMaIu).

Pemate mpocreiilume 3agauM  Ha  HAXOXKJIEHUE
BEPOSTHOCTEH  DJIIEMEHTApHBIX COOBITUH B  CEpUH
UCTIBITAHUN bBepHymM, Ha HaXO0XJIEHUE BEPOATHOCTH
ONPENENEHHOIO YHCIA YCHEXOB B CEPUM HCIBITAHUN
beprymm (¢ BU3yabHOM 0NOpoi).

HN3yuars B X0/1€e MPAKTHYECKOH PadOTHI, B TOM YHCIIE C
MOMOUIBI0 HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbeiTanuii bepuymm

Cuayuaiinas
BeJIHYNHA
(69

CnyvaliHas BeJMYMHA MW PaCHpeleieHUe BEPOSTHOCTEH.
Matematuueckoe OXHJIAHUE W JUCHEpCUA  CIy4dailHOM
BenuuMHbL. [IpuMepbl MaTeMaTHYeCKOTO OXHIAaHUS Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHHS BEIMYMHBI.

[lonsiTne o  3akoHe  Oonpmiux  uucen. M3mepeHue
BEpPOSITHOCTEH ¢ moMoupl0 yacToT. [IpumeHenue 3akoHa
OOJBIINX YKCEN.

OcBouTh Ha 0a30BOM YPOBHE NOHSITHS: CllydaliHas
BEJIMYMHA, 3HauYCHUE CllydaitHOM BEJIMYMHBI,
pacrnpezieieHue BEPOSITHOCTEMH.

HN3yuats u o0cy:xkaaTp IpUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIIYYallHBIX BEIMUYUH (POCT, BEC YETIOBEKA,
YHCIEHHOCTh HacelleHus, npyrue M3MEHYHBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypCE€ CTATUCTHKH),
MOJEIBHBIX  CIY4YaWHBIX BEJIMYMH, CBS3aHHBIX CO
cllydyailHbIMH ombITaMu (OpocaHHe MOHETHI, UIpajbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).




OcBanBat, Ha  0a30BOM  YpPOBHe  TNOHSATHS:
MAaTEMaTUYECKOE OXKUJIAHHWE CIIyYailHOM BEJIMYMHBI Kak
TEOPETUYECKOE cpenHee 3HaYCHHUE, JCTIEPCHS
CIy4ailHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCHU YHUCIOBOIO
Habopa.

Pematey 3amaum Ha BBIUKUCIEHHE MAaTEMAaTHYECKOTO
OXWJAHMS W JHUCIEPCHHM JUCKPETHOW  CIy4auHOHN
BEJIMYMHBI 10 33JJaHHOMY DPacIlpeAeseHUI0, B TOM YHCIIe
3a/1a4, CBSI3aHHBIX CO CTPaXOBaHHWEM U JIOTEpesaMH (C
HAIPAaBJIAIONIEN TOMOIIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM OXUJAHUEM U
JUCIIEpCUEN HEKOTOPBIX PpAaCHpENCNICHH, B TOM YHCIE
pacnpefiefieHus] cIy4aiHOW BEJIMYMHBI «UHCIO YCIEXOB»
B CEpUU UCIIBITaHUHN bepHysuiu.

HM3yyath 4YacToTy COOBITHS B  HOBTOPSIOIIMXCS
CIIy4allHBIX OIBITaX KAK CIIy4ailHyIO BEJTUYHHY.
3HAKOMHTBCSI C 3aKOHOM OoJbIIUX uucen (B ¢opme
bepuymnu): npu OONBIIOM dYHCIE ONBITOB YacToTa
COOBITHS OJTM3KA K €r0 BEPOSITHOCTH.

Pemate 3ajaum  Ha U3MEpPEHUE BEPOSITHOCTEM C
MOMOIUIBIO YacTOT (C HAMPaBISIOUICH TOMOIIBIO).
OOcy:xkaaTtb  posib  3akoHa  OOJNBIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOTO Meroaa M3MEPEHUS
BEPOSITHOCTEHA.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT Kak MpOsBICHUE
CTaTUCTUYECKON YCTOMUMBOCTU B U3MEHUYUBBIX SIBJICHUSX,
pOJIb 3aKOHA OOJIBIIMX YHCET B MPHUPOAE U B KU3HU
YeJI0BEKa.

060011eHHE,
KOHTPOJIb
(10 )

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX.
BepOHTHOCTL CJ'Iy‘IElfIHOFO COOBITHSL.
KOM6I/IHaTOpI/IKI/I. CnyqaﬁHHe BCJIMYHHBI U paACIIPEACICHU.

OmucarenpHasl  CTaTUCTHUKA.
DIEMEHTEI

IloBTOpPSITH H3y4ECHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemarts 3a1auu Ha IPEJICTABICHNUE U ONMCAHUE TAHHBIX.
Pemars 3amaum Ha  HAXOXIEHUE  BEPOATHOCTEHN
COOBITHI, B TOM YHUCJI€ B OMbBITaX C PaBHOBO3MO>KHBIMHU




AJIEMEHTaPHBIMU COOBITHSIMH, BEPOSITHOCTEH
OOBeMHEHHUSI W TIEPECeYCHHs] COOBITUN, BBIYHUCIATH
BEPOSITHOCTH B  OMBITaX C CEPUAMH  CIyYalHBIX
HUCTIBITAHU N

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

VYyebnuku « Maremaruka. Anredpa» 7, 8, 9 kmaccsl / FO.H. Makaperues, H.I'. Muntox
VYyebnuk « Maremaruka. BepositHocTh u cratuctukay 7- 9 xnaccsl / V.P. Beiconkuii, 1.B. fmenko

VYyeonnkn « Maremaruka. ['eomerpus» 7-9 knaccer / JI.C. ATanacsx

U PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

. «[IIxonmbHBIN MOMOIITHUKY: http://school-assistant.ru/

. «[IIkonmpHas MmaTeMaTuka»: http://math-prosto.ru/index.php

. «SIKimacey: http://www.yaklass.ru

. denepanbHbBIN IIEHTP HH(DOPMAITMOHHO-00pa30BaTEIBHBIX pecypcoB: http://eor.edu.ru/.

. Enunas xomtexius mudpoBbIX 00pa3zoBaTeIbHBIX pecypcoB: http://school-ollection.edu.ru/.

. Uudopmanmonnas cucrema "EauHoe okHO gocTyna kK 00pazoBaTesibHbIM pecypcam':http://window.edu.ru/.

NN BN~

7. ®enepanpubiii moptan "Poccuiickoe oopazoBanue": http://www.edu.ru/.Komnexuust 0P u LIOP.

"OTkpeITHIHN Kiace” http://www.openclass.ru/
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