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OenepanbHas pabouas mporpaMma Mo yudeOHOMY mpenmety «MaremaTukar
(6a30BbIN ypoBeHb) (MpeaMeTHas obnacth «Maremaruka U uH(opMmaTuka») (ganee
COOTBETCTBEHHO — TporpaMmMa IO MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIlMCKy, COJAep>KaHhe OOydeHHs, I[UIAaHUPYyEeMble pe3ylIbTaThl
OCBOCHUSI IPOTPaAMMBI IO MaTeMaTHKE.

I[HOACHUTEJIbHAA 3AIINCKA

@enepanbHas pabodas MporpaMMa IO MaTeMaThke s OOyJaromuXcs C
3aJIep>KKOM Tmcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 0O0IIIETro
oOpa3oBaHHsI TIOATOTOBIEHA Ha ocHOBe dDenepanbHOTO0  TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO ~ CTaHJapTa OCHOBHOro obmero obOpazoBanus  (IIpuxas
Munnpocsemenuss Poccuu or 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
denepanbHON agaNTUPOBAHHOW O0PAa30BATENBHON MPOrpPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHusl i OOYYarOMIMXCSl C OTPAHMYEHHBIMH BO3MOXHOCTSIMHU 37I0POBbSI
(ITpuka3z Munnpocsemienusi Poccun ot 24 nosiops 2022 . Ne 1025), denepanbHoii
paboueil mporpaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHUS MO YYEOHOMY MpPEIMETY
«Matemarukay, OenepaabHON MPOTpaMMBbl BOCIIUTAHHS, C YIETOM pacHpeeIeHHBIX
o KjaccaM TNpOBEpSIEMBIX TpeOOBaHMI K pe3yiabrataM ocBoeHust dDenepalibHOM
aIaTUPOBAaHHON 00pa30BaTEeNbHOM TPOTPAaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUs
U1 OOydaroluXcsl C 3aJepKKOM IMCUXUYECKoro pas3Butusa. B pabouell mporpamme
yUTEHBI UI€U U NoJiokeHus: KoHuenuuu pa3BUTHS MaTeMaTHYeCKOro 00pa30BaHus B
Poccuiickon denepanumu.

O6mas xapakrepucTuka yueOHoro npeamera «MareMmaTuka

YueOHupiii mnpeamer «MaTeMaThka» BXOAUT B MPEIMETHYHO 00J1acTh
«Marematuka u uHpopmatuka». OH CIOCOOCTBYET PAa3BUTHIO BBIYUCIUTEIBHOU
KYJABTYPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TIOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETCHHIO NMPAKTUYECKUX HABBIKOB, HEOOXONMMBIX B
MOBCEHEBHOM KM3HU oOyuaromuxcs ¢ 3[IP. VYyeOHbII mnpemMer pa3BuUBaET
MBIIIJICHWE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIBHYIO TPaMOTHOCTb,
YMEHHUS  BOCHPHHHMAaThb W  KPUTHYECKH  aHAIM3UPOBaTh  MHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (pOpMax.

OOydenne mareMaTuke MaéT BOBMOXKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 311P
TOYHYIO, PAIMOHAIBHYI0 W HH(DOPMATHBHYIO peYb, YMEHHE OTOMpaTh Haubolee
MOJXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHE, rpadUyecKue CPencTBa I BBIPAKEHUS
CYXKJI€HUW U HATJISITHOTO UX MPEACTABICHUS.

Heo0xonmuMpiM KOMITOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIBHOCTH,
MpeACTaBICHUE O MPEAMETE U METOJIaX MaTEMATUKH, UX OTJIMYUN OT METO/IOB IPYTHX
€CTECTBEHHBIX W TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTUKU
JUISL pellieHUs] HAyYyHbIX W MPUKIAIHBIX 3aJad. TakuMm 00pa3oMm, mMareMaTHuecKoe
o0pa3oBaHUE BHOCHUT CBOU BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYJIBTYphl YEJIOBEKA.



N3yueHne MareMaTtuku TakKe CHOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKIICHHM,
BOCIIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxkaer cojepkaHue oOydeHus mnpeamery «MartemaTukay ¢
y4eToM 0COOBIX 00pa3oBaTeNbHBIX MOoTpeOHOCcTel oOyuatomuxcs ¢ 3I1P. OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka MpeCTaBIsIeT ONPEASICHHYIO CI0XKHOCTD IS
yuamuxcs ¢ 3I[IP. YV obOyuaromuxcs ¢ 3[IP Hanbornee BbIpake€Hbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBINUICHUS, TO3TOMY aOCTpaKTHbIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYHHBI. B Toke Bpems Mpu creruaibHOM
o0ydyeHnH OOydYarIIMecss MOTYT BBINOJHATH 3afaHus 1o anroputmy. OnHu
BOCIIPUUMUYKBBI K TMOMOIIHM, MOTYT BBIMOJHUTH NMEPEHOC HA aHAJOTUYHOE 3aj[aHue
YCBOEHHOTO crioco0a pemieHus. CHUXKEHUE PA3BUTHSI MBICIUTEIBHBIX OMEpaIuil U
3aMEJIEHHOE CTAHOBJICHUE JIOTMYECKHX JEUCTBUM NIPUBOIAT K HEIOCTATOYHOMU
OCMBICJICHHOCTH COBEPIIIAEMBIX YYEOHBIX JAEHCTBHUM. Y OOydarommuXxcs 3aTpyIHECHBI
CYCTHBIC BBIUMCIICHUS, NMPOU3BOJMMBIE B yMe. B MHUCHbMEHHBIX BBIUUCICHHUSIX OHU
MOTYT TIPOITYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ 4YMCIOBBIMU
BBIPOKCHUSIMHA, BBIYUCIICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIbHBIN
nopsiiok  AevictBuid. [lpu ymporennu, nmpeoOpa3oBaHUU BBIPAXKEHUM ydaliuecs C
3[IP He MOTYT CaMOCTOATEIbHO TMPUHATH pEIIeHHe O TMOCIe0BaATeIbHOCTH
BBITIOJIHEHUST JeWCcTBUN. KOHKPETHOCTh MBIIIUICHUSI OCJIOKHSIET YCBOCHUS HaBBIKA
peleHrs ypaBHEHHH, HEPaBEHCTB, CHUCTEMbl YypaBHeHuUH. MM ManomocTymHO
coBeplleHrne 00paTUMBIX OTIEPALIHA.

Huskuii  ypoBeHb pa3BUTHS  JIOTUYECKUX  Olepanui, HEeA0CTaTOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSIOT U3ydeHHe TeMmbl «DyHKUUU»: TpHU
onpeneneHn  (YHKIUOHAIBHOM 3aBUCHUMOCTH, TPU OMUCAHUU TrpadudecKoi
CUTYallUU, UCTIOJIb3YysI TEOMETPUUYECKUM, anreOpandeckuil, QyHKIIMOHATBHBINA S3BIKH.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY 00JIACTHIO ONpeAeNieHus PYyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(DOPMIICHHSI KPAaTKOW 3arucH,
NIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4M, BBIACICHHS CylecTBeHHOro. O0y4aromnuecs ¢
3IIP 3aTpyaHstoTcs caenaTh YMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEpPEeIKO
BBIOMpAIOT HEPAIMOHANBHBIE CIIOCOOBI  pEIIeHUs, WHOTJAa OrPaHUYUBAIOTCS
MaHUOYJSLHUSIMU C YUCTAMU.

[Ipy wu3ydeHum TrTeoMeTpUYecKoro Marepuana oOydaromuecs ¢ 3IIP
CTAJKHUBAIOTCS €  TPYOHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MocJie10BaTeNbHbIE paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOJIUT K OIMMMOKAM B PEIIEHWU TeoMeTpuueckux 3anad. OOyuaromuecs MOTYT
MOJAMEHUTH (HOpPMYITy, HEMTPABUILHO MTPUMEHUTH Teopemy. K cepbe3HbIM ommokam B
peuieHnd  3aJad  NPUBOASAT  HEJOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTaBieHus. VM CIOXHO BBINIOJHUTH YEPTEXK K YCIOBUIO, B IHUCHMEHHBIX
paboTax OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3amOMHHAHWS W BOCHPOU3BEACHUS YUEOHOTO0 MaTepHaia CHUKCHBI
M0 NpPUYHUHE CJIA0OCTH MHECTHYECKON AESTEIbHOCTHU, CYKEHUS OO0beMa MaMsTH.
O6yuaronumes ¢ 3IIP TpeOyercst Ooibliie BpEMEHM Ha 3aKpeIuieHHUE Marepuarna,
aKTyaJau3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.



JUis  mpeojosieHuss  TPYAHOCTEH B M3y4eHMH Y4eOHOro IpeaMera
«MatemaTHkay) HEOOX0AMMa aJanTalys 00beMa U XapakTepa y4eOHOro MaTepuana K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3IIP. Cnenyer y4ueOHbIi MaTepual
MPENOJHOCUTh HEOONBIIMMHU MOPUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, M3BbICKUBATH
CocoObl  aJanTallud  TPYAHBIX 3aJlaHUi, HEKOTOphlE TEMbl JlaBaThb Kak
O3HAaKOMUTEIIbHBIE; UCKIIIOYaTh OTJIEIIbHBIC TPYIHBIE J0Ka3aTelIbCTBA;
TEOPETUYECKUN MaTepHall PEKOMEHIYETCS H3ydaTb B IIPOLIECCE IPAKTUYECKOMN
JEATENBHOCTH IO peleHu0 3anad. OpraHu4eckoe €IMHCTBO IIPAaKTUYECKOH U
YMCTBEHHON [JEATEIBHOCTH Yy4YallUXCid Ha YpPOKaxX MaTeMaTHUKU CIIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO Oa3MCHBIX MAaTEMaTH4YECKMX 3HAHUN U
YMEHUHU.

Hesaun u 3apa4n n3ydeHust yueOHoro npeamera «Marematuka»

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

* (GhopMHUpPOBaHHUE IEHTPATBHBIX MATEMaTHYCCKUX MOHATHHA (YHUCI0, BEIMYHMHA,
reoMeTpuyIecKas durypa, nIepeMeHHas, BEPOSTHOCTD, byHKIHS),
o0ecreunBarOIUX MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MAaTEeMaTH4YeCKOTro
obpazoBanus ooyuaromuxcs ¢ 311P;

» monBeneHue oOywaromuxcs ¢ 3[IP Ha pmoctymHoM iisi HUX YpOBHE K
OCO3HAHMIO B3aMMOCBSI3M MAaTEMaTUKH M OKPYKAIOIIEro MHpa, MOHUMAaHUE
MaTeMaTHUKH KaK YacTH OOIIEH KyIbTypbl YEJIOBEYECTBA;

" pa3BUTHE WHTEUICKTYaJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOYyYaromIuxcs ¢
311IP, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUUHOCTU
MBIIIJIEHUS, HTEpeca K U3YYeHHUIO MaTeMaTHKH;

* ¢dopmupoBaHue (YHKIMOHAIHHOM MaTeMaTH4YeCKOW TI'pPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHS ~ MaTeMaTHUYECKUX  TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX JKU3HEHHBIX CHUTYallUAX M TPU HU3YYCHHUH
JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MATeMAaTUKH U CO3/laBaTh MaTeMaTHYeCKue
MOJICIM, TPUMEHSATh OCBOCHHBIM MaTreMaTWYECKHM ammapar g pelieHUs
IPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETUPOBATH M  OICHUBATH
MIOJTyYEHHBIE PE3yIIBTATHI.

JlocTr>KeHUE ATUX 1eseil 00ecrneunBaeTCs PEeIICHUEM CIEAYIOINX 3a/1ay:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBblkM y4eOHO-TIO3HABATCIBHOM
JESTENBHOCTH: TJIAHUPOBAHHWE paOOThI, IMOUCK pAIMOHAIBHBIX MyTEH ee
BBITIOJTHEHUSI, OCYIIECTBICHUSI CAMOKOHTPOJIS,

" CHOCOOCTBOBaTh HMHTEIUIEKTYAIbHOMY pa3BUTHIO, (OPMUPOBATH KaueCTBa,
HE0OXOIUMBIEC YEITOBEKY JJISI TTOJIHOIIEHHOMW KH3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIC MaTEeMAaTHUYECKON NEATEeILHOCTH: SICHOCTA M TOYHOCTH MBICIIH,
WHTYUIIUH, IPOCTPAHCTBEHHBIX MPEICTABICHUA, CTIOCOOHOCTH K TIPEOAO0ICHUIO
TPYAHOCTEM;

* ¢opMUpOBaTh KITIOYEBBIC KOMIICTCHIIMHM YYalIUXCS B paMKax MpPEAMETHOU
obnactu «MaremaTuka U UHPOPMATUKAY;

" pa3BUBaTh NOHSATUWHOE MbIlLIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYMIECTBISITh KOPPEKIUIO TIO3HABATENBHBIX TporieccoB obydatomuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIS OCBOCHHSI IPOTPaMMHOTO Marepuaia 1Mo ydeOHOMY
peaMeTy;

" MpeaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMKA 00pa3oBaTelbHBIX Ne()HUIINTOB
B OCBOCHHUH TPEANIESCTBYIOIIETO MPOTPaMMHOIO Marepraia y 00ydJaronmxcs ¢
3I1IP 1 HEnQOCTAaTKOB B X MAaTEMaTUYECKOM Pa3BUTHUH;

" copMHUPOBATH YCTONYMBBIA HHTEPEC YUAIHXCS K TIPEAMETY;

" BBISBJISATH M PA3BUBATh MAaTeMaTHYECKHUE U TBOPUYECKHE CIOCOOHOCTH.
OcCHOBHBIE JIMHUHU COAEPKAHUS Kypca MareMartuku B 5-9 kiaccax: «Hucna u

BEIYHCIICHUS», «Anredpa» («AnreOpanveckue BBIPOKEHUA», «YPaBHCHHS W
HepaBeHCTBaY»), «DyHkmum», «leomerpus» («[eomerpuueckne QGUTypsl U HX
CBOIiCTBay, «/3MepeHre reoMeTprUUeCKIX BEJTMUNHY ), «BeposSTHOCTh M CTaTUCTHKAY.
JlaHHbIC TUHUH Pa3BUBAIOTCS MapajuIebHO, KaX/Iasi B COOTBETCTBHH C COOCTBEHHOMN
JIOTUKOM, OJIHAKO HE HE3aBHUCHMO OJHAa OT JpYrod, a B TECHOM KOHTAaKT€ H
B3auMoieiicTBUU. Kpome »3Toro, ux OOBEOUHSET JOTHYECKas COCTaBISIONIAs,
TPaIUIIMOHHO TPUCYIIas MaTeMaTWKe M IPOHHU3BIBAIONIAS BCE MaTeMaTU4YeCKue
Kypchl W coaepxareinbHble JsmHUUA. CdopmynupoBanHoe B DenepanbHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIero o0pa3oBaHUs
TpeOOBaHHE «YMETh OIEPUPOBATH TMOHATUSMHU: ONpEICIICHHUE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOKHBIC BBICKA3bIBAHMUSA,
NPUBOAUTL IMPUMEPbl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHMS W OTPHIIAHHS
BBICKa3bIBAHU» OTHOCUTCA KO BCEM Kypcam, a GOpMUPOBAHHE JIOTUYECKUX YMEHUHN
pacopenesnsieTcs IO BCeM TroaaM oOydeHHss Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus.

Conepxanue 00pa3oBaHUSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHus: @DenepanbHOM pabouyelt MpOrpamMMmbl, pacHpeneiaEHHbIM [0 TolaM
oOydeHHs, CTPYKTYpUPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
IPUHITMITHAIBHBIM BOIIPOCaM OOydJaronuecss o0pallaiuch HEOMHOKPATHO, YTOOBI
OBJIAJICHUE MATEeMaTHMYEeCKUMHU TOHSATHUSMH H  HaBBIKAMU  OCYIIECTBISIOCH
MOCJIEIOBATEILHO M MOCTYIATENBHO, C COOMIONCHUEM MPUHIINIIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHHUS BKIIOUAJUCh B OOIIYIO CHCTEMY MAaTEeMaTHYE€CKUX MpPEICTaBICHUMN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOusis e€, o0pa3ysi MpOYHbIE MHOKECTBEHHbIE
cBsi3u. OOmue 1enu u3ydeHus: yaeoHoro npeamera «MaremaTukay MpeicTaBiIeHbI B
denepanbHO pabodeit mporpaMMe OCHOBHOTO OOIIEro o0Opa3oBaHusl.

Oco0enHocTH 0TOOpPA M aJANTANNH Y4eOHOI0 MATEePHAJIa 10 MaTeMaTHKe

OOyuenne yueOHOMY TmpeameTy «MaremaThka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBUM NJI1 YCBOCHHSI IPOTPaMMHOI0 Marepuasia oO0ydaroluuMuUcs C
3I1P. bonblioe BHUMaHHE yaesieTcsl 0TOOpY y4eOHOTro Marepralia B COOTBETCTBUH C
MPUHIIIIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIeTo 0a30BOTO YPOBHS, KOTOPBIN
JIOTKEH TI0 COZIEP’KaHUI0 1 00beMy OBITh alaiTUPOBAHHBIM 11 oOydaroruxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 0Opa3zoBaTenbHbIMH MOTpeOHOCTsIMU. Criemayet
o0nerynTh OBIaJeHUe MarepuaioMm oOyuaromumucs ¢ 3IIP mocpernctBoMm ero
JETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



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

®denepalibHasi NporpaMma MpeaycMaTpruBaeT BHECEHUE HEKOTOPBIX U3MEHECHUN :
YMEHBIIIEHHE 00beMa TEOPETHUYECKUX CBEACHUH, BHIHECEHHE OTACIBHBIX TEM WIH
LEeJbIX Pa3/iesIoB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYECHHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

MaremaTunka B S ¥ 6 Ki1accax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS W3y4aTh CIEAYIOIIUE TEMBbI:
«PuMmckass wymepanus», «PaBuble Gurypwi», «llununap, konyc, map», «Kyow,
«IIpssmMoyronsHbl napamnenenuneny», «llepemenienue 1o KOOPAMHATHOU MPSIMOI»,
«Mopaynp yucna», «HucnoBble NpoMexyTkn»; «MacmTady» (u3y4yaeTcss B Kypce
«["eorpadus»); «M3o00paxxkeHre reoMeTpuyeckux GUryp Ha HEJIMHOBaHHOUW Oymare c
UCIIOJIb30BAHUEM  LUPKYJSA, JIMHEHMKH, YIrOJbHHMKA, TpAaHCHOPTHpa», «/lnuHa
OKpy)kHOCTHY», «Ilnomane kpyra», «llapamtensubie npsmeie», «llepneHauKyIspHbIe
npsimbie», «OceBasi U LUEHTpalibHas CUMMETpUM» (M3ydaeTcsi B Kypce I'€OMETpHH);
«beckoHeUHbIC TMEPUOTUYECKHUE JECATUYHBIC ApoOu. JlecsaTuuHoe NpUOTHKEHUE
OOBIKHOBEHHOU JApo0u» (M3ydaeTcst B Kypce ajureopsl).

Crnenyer yMEHBUINTh KOJHWYECTBO YAacOB Ha ClEAyHIIHe TeMbl: «PemeHue
Joruueckui 3amauy, «JimHa otpeskar, «lllkanb», «PacnpenenuTenbHbIl 3aKOH
YMHOKEHUSY, «3aMiCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEISIMIY, «IlocTpoenue
KOH(UTypaluii M3 4yacTed NpsIMOM, OKPYKHOCTHM HAa HEJIMHOBAHHOM M KJIET4aTON
oymare», «Jlemutrenu u kparneie. [IpuzHaku nenumocTtn», «HanbGombimuii oOmmii
JeNUTeNh U HauMeHbllee obiiee KpatHoe. [lenrMMocTh CyMMBbl M MPOU3BEIICHUS.
«IIpuBenenue ApobM K HOBOMY 3HaMeHarento», «HaxoxkaeHue yacTu 1eoro u
esoro mo ero yactuwy. «OKpyriieHHe OecSITHUYHBIX npoOeit». «Pemenue 3amay
nepeOopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHEe OYKBEHHBIX BbIpayKEHUN
0 YCIOBUIO 3aJaun». BbICBOOOAMBIIHMECS Yachl MOXHO HCIOIB30BaTh Ha
MOBTOpPEHUE (B Hayaye W KOHIE Y4eOHOro rojia), Ha U3ydyeHue Hanbosee TPYIHBIX U
3HAUYMMBIX TeM: B V KJlacce — Ha pellieHue YpaBHEHUH, IPUBEEHUE TPOOU K HOBOMY
3HAMEHATeI0, YMHOKEHHE U JIeJIEHUEe JACCATUYHBIX Tpo0eH, n3MepeHue yrios; B VI
KJlacce — JICMCTBUSL C MOJOXHUTEIbHBIMU W OTPULATEIBHBIMU YHUCJIAMHU, PEUICHUE
YpaBHEHH, CJIOKEHNE U BBIUMTAHUE YHCEIl, COJECPKAIIUX LENYI0 U IPOOHYIO YacTh,
Ha YMHOXXEHUE U JIeJICHNE OOBIKHOBEHHBIX JIPOOEH.

Auiredpa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS W3y4aTb CIEAYIOIIUE TEMBbI:
«ppauronanbubie uncina. JlelcTBuTenbHble ynciiay, «CpaBHEHUE NE€HCTBUTENbHBIX
quces, apupMEeTHICCKUEe JTCUCTBUSA C JICMCTBUTEIBbHBIMH 4YHclIaMuy, «HaxoxneHue
MpUOTMKEHHBIX 3HAYCHWA KBaJpaTHOro KOpHS», «Teopema Bueray, «Pemenus
YPABHEHUI TPETHhEU M YETBEPTOU CTEIEHEN PA3JIOKEHUEM HAa MHOXKUTEINY, «DyHKIUA
y =VX u ee rpaduk», «IlorpemnocTs ¥ TOUYHOCTH TPHOTMKEHHA», «UeTHbIE H
HeueTHble QYHKUUMY», « DYHKIUSA y=X"», « DYHKIUSI y= ax’, ee rpaduk U CBOMCTBA.
I'paduxu byaxnmii y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IByMs IEPEMEHHBIMU U
ero rpaduk», «['padudeckuii  Ccroco0 pemeHUus CUCTEMBl  ypaBHEHHUI,
«300pakeHne 4ieHOB apu(PMETHYECKOW W T€OMETPUUECKON MpOrpeccuil Toukamu



Ha KOOpPJWHATHOM IUIOCKOCTU. JIMHEWHBIA M SKCIOHECHIMAIbHBIN poCT. CIlOXKHbIE
IIPOLICHTHI.

CrenyeT yMEHBIINTH KOJMYECTBO YacOB Ha M3ydYeHHE TeM: «DOpMyJibI»,
«/loxazatenbCcTBO TOXKIOECTBY», «JIMHEHHOE ypaBHEHHE C JBYMS HEHU3BECTHBIMM,
«['paduk nuHEHHOTO ypaBHEHMs C ABYMs NEpeMEHHBbIMUY, «Ipaduueckoe pemeHue
JIMHEWHBIX YPABHEHUN U CHUCTEM JIMHEMHBIX ypaBHEHMI», «CBOICTBAa KBaApaTUYHOMN
GYyHKIUNY.

BricBoOouBIIMECS Yachkl PEKOMEHAYETCS HCIOIb30BaTh: IS JIy4llIel
npopaboTKu Haubojee BaxHbIX TeM Kypca: «Pemenue ypaBHeHuUi», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE ACHCTBUA ¢ ApoOsMu», «IIpuMeHeHne cBOMCTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHs»; Ha TOBTOpPEHHE, pEeIIeHHe 3ajad,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYEHHOI0 MaTepuania.

I'eomerpusn

CrenyeT OCHOBHOE BHUMAaHUE YAEIUTh MMPAKTUUYECKON HAINpPaBIEHHOCTH Kypca,
UCKJIIOYUB U YNPOCTHB Haubojee CIOXKHBIA I BOCHPUSATUS TEOPETUUYECKUN
matepuan. Ha ypokax reomMeTrpuu HEOOXOJUMO MAaKCHUMalbHO HCIOJIb30BaTh
HarJIsIIHbIE CpelCcTBa OO0ydeHUs, OOoJybllle MPOBOAUTH NPAKTUUYECKUX padOT ¢
ydauiuMucs, pemath 3a1auu. CTpoUTh pelieHne 3aj1a4d Mpu MOCTOSHHOM 00pallleHuu
K HAarJsiJHOCTU — PUCYHKaM U YepTEkKaM.

O3HakOMHUTENBHO [JaTh TeMbl: «TeopemMbl M J0Ka3aTeNbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT TPOTHUBHOIrO», «CyIIeCTBOBAHUE U  €IUHCTBEHHOCTH
NEPIECHAUKYJISIpa K NpsIMon», «Merox reoMeTpudeckux mecr», «MeToa yIBOECHUs
Menuanb, «Teopema daieca U TeopemMa 0 TPONOPLUOHAIBHBIX OTpe3Kax», «Llentp
Macc  TpeyrojibHuka», «/3MeHeHue TPUTrOHOMETpUYECKUX (YHKUMA  TpHU
BO3pacTaHuM yriay, «DopMyisbl [Js paguycoB BIMCAHHBIX M  OINKMCAHHBIX
OKPY’KHOCTEW  MPABUIBHBIX  MHOTOYIOJIBHHUKOB»,  «YpaBHEHHE  MPSIMON»,
«/IBmxenue», «CBolicTBa nBUkEHUA», «Teopema O MPOU3BBEAECHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrenyeT yMEHBIINTh KOJWYECTBO YAaCOB Ha u3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOW cuMMeTpum», «lleHTpanpHasi CUMMETpUs»,
«ITapannensubiii mepeHoc», «lloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha MOCTPOEHUE C IMOMOUIBIO
LAPKYJISI W JHHEHKW», <«JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «PemeHue
TpeyroJbHUKOBY, «[lomobue purypy.

BricBoOoaMBIIIIECS Yachl HCTIONIB30BATh HA PEIICHUE 33a]]a4 U TOBTOPEHUE.

BeposATHOCTH U CTATHCTHKA

B cBsi3u ¢ Tem, 4TO MaHHBIA KypC BBI3bIBA€T HAMOOJBIIHME CIOXKHOCTH IS
oOyuatoumuxcsa ¢ 3IIP, cBs3aHHbIE CO CHM)KEHHBIM YPOBHEM pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3YYEHHE JOJDKHO CTPOMThCS Ha 0Aa30BOM YPOBHE U
JOCTYIIHOM JUJIsi y4EHUKOB Marepuaie. OCHOBHOE€ BHHMAHHME CIEAYET YAEIUTH
pa3genaM, CBA3aHHBIMM C TIOBTOPEHHMEM MPOMJICHHOIO MaTepuala, YBEJIHNYUTh
KOJINYECTBO YIPAXKHEHUW M 3aJaHUN, CBA3aHHBIX C NPAKTUYECKOU AEATEIBHOCTHIO
00yYarOITHUXCS.

HeoOxonuMo niepecMOTpeTh COAEpPKAHHE TEOPETUYECKOro MaTepuana MU
XapaKkTep €ro M3J0KEHHUA: TEOPETHYECKHM MaTeprall NPENOJHOCHTH B IPOLECCE



pelleHusl 3a/1a4 W BBIIOJIHEHHUS 3aJaHWN HArJSAHO-TIPAKTHUECKOTO XapakTepa; He
TpeOOoBaTh BBIBOJA W 3alIOMUHAHUS CIOXHBIX (DOPMYI, pelIeHHs HECTaHIAPTHBHIX,
TPYAOEMKUX 3a1aHui. Psaa TeM cienyer u3ydaTb B O3HAKOMUTEIBHOM IUIaHE.

@denepanpHas MporpaMMa MPEAOCTABIAECT aBTOpY pabodel MpOorpaMMel
CcB0O0OJIy B pacnpeiefieHU MaTepurala Mo 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMCHH Ha M3y4YCHHE TeM B TE€UEHHE yU4eOHOTO rojla CaMOCTOSTEIbHO OMPEACIIAETCS
o0Opa3oBaTeIbHON OpraHu3aluel U 3aBUCUT OT OCOOEHHOCTEH IPyIIIbl 00y4aromuXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEM.

Ilpumepnbie BuabI JesaTeJbHOCTH oOy4yawmmxcesa ¢ 3IIP, ob0yciaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJbHBIMM  NOTpPeOHOCTAMHM W ol0ecrne4HBaIOIIHe
OCMBICJIEHHOE  OCBOEHHE  COJAep:KaHMH  o0pa3oBaHMs MO  NpeaMeTy
«MaremaTtuka»

Conepxanue BUIOB JeatenbHOCcTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTAMH. [IOMHUMO HIUPOKO HUCIIOIB3YEMBIX B
DOAOII OO0 o6mux a1 Bcex 00y4Jaromuxcesi BU0B JEITEIIBHOCTH CJIENYET YCUIUTh
BU/IbI JICATEILHOCTH CTICIM(DUYHBIC 1JI1 TaHHOW KaTeropuu JeTei, 00ecTieurBaroIIue
OCMBICJICHHOE€ OCBOCHHE COJACp)KaHUS O0pa3oBaHHS IO TIPEAMETY: YCHJICHUE
PEAMETHO-TIPAKTUUECKON JICSATEIBHOCTH C AaKTHUBH3alMEHl CEHCOPHBIX CHCTEM;
YepeOBaHUE BHUJOB JCATEIBHOCTH, 3aJICHCTBYIONIMX PpAa3JIUYHBIE CEHCOPHBIE
CUCTEMBI; OCBOCHUE MaTepHalia C ONIOPOW Ha alIrOPUTM; «IIOMIArOBOCThY» B U3YUEHUHU
Marepuaina; MCIOJb30BaHUE JOIMOJHUTEIBHOW BHU3YaJdbHOW OMNOPHI  (CXEMBI,
maboHbI, OMOpPHBIE TAaONMUIBI); pEYEeBOM OTYET O TIpollecce U pe3yibTaTe
NESITEbHOCTH; BBIMOJIHEHUE CIIEUATbHBIX 3aJJaHul, 00€CTIeUNBAIOIINX KOPPEKIIHIO
pEeryisiiuu  y4eOHO-TIO3HABATEIBLHON JIESITEIbBHOCTA U KOHTPOJb COOCTBEHHOI'O
pe3yibTarta.

QdenepanbHas TEMaTUYeCKass U TEPMHUHOJIOTUYECKAs JIEKCHKA COOTBETCTBYET
OAOII OOO.

Hnst obyuaromuxcsi ¢ 3I[IP cymecTBeHHBIM SBISIOTCA TNPUEMbI PabOTHI ¢
JEKCUYECKUM MaTepuajoM 1o mnpeametry. [IpoBoaurtcs crnemnmaipHas pabora I1o
BBEJICHUIO B aKTUBHBIN CIIOBAph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaembie TEpMUHBI BBOJSTCS Ha TOJHCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3yallbHAS TOAJIEPIKKA, AITOPUTMBI PaOOTHI ¢ OMpPEIETICHUEM, OTTIOPHBIE CXEMBI TS
aKTyaJu3aluyi TEPMUHOIOTHH.

MecTto yueOHOro npeamera «MaremMaTnka» B yueOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIero oOpa3oBaHusi y4eOHBINH mpeameT «MaremaThka»
BXOJIUT B TPEIMETHYI0 o00nacth «Marematnka W WHPOpPMATHKA» U SIBISETCS
oOs3aTeNbHBIM TSI m3ydeHus. B 5-9 kmaccax y4eOHbId mpenmer «MaTemaTukay
TPaAUIMOHHO HU3y4YaeTcsl B paMKax CIEAYHOIIUX Y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKIIOYash 3JIEMEHTHI



CTaTUCTHUKM WU TEOpUM BeposiTHocTel) u «l'eomerpusi». Hactoseir nporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yU4eOHbIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

OO611ee yucao 4acoB, peKOMEHIOBAHHBIX JIJIsl U3yUYCHHSI MaTeMaTUKH (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOT'O 00111ero oopasoBanus, — 952 yvaca: B 5 kiacce — 170
yacoB (5 JacoB B HeJelto), B 6 kiacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Ki1acce —
204 4gaca (6 gacoB B Heenr0), B 8 kinacce — 204 gaca (6 gyacoB B HeIeII0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJICIIIO).

Ilnanupyemblie pe3yJbTaThl OCBOCHUS y4eOHOro npeamera «MareMmaTuka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3ydyenne w™aremMaTMKkd Ha YpPOBHE OCHOBHOTIO 00mIero o0Opa3oBaHMs
HaMpaBJIe€HO Ha JOoCTUKeHue oOyyatouumucs ¢ 3[1P TuyHOCTHBIX, MeTanpeaAMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIBTaTOB OCBOCHHS YUEOHOTO MPEIMETA.

JINYHOCTHBIE  pe3yabTaTbl OCBOEHHS IPOrpaMMbl [0  MAaTE€MATHKE
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCITUTAHUE:

IPOSIBIICHHUEM MHTEpECa K MPOLIOMY U HACTOALLIEMY POCCUMCKOW MaTeMaTHKH,
IEHHOCTHBIM OTHOILIEHUEM K TOCTHKEHUSIM POCCUNCKUX MAaT€MaTUKOB U POCCUMCKOU
MaTeMaTU4eCKOM IIKOJIbI, K UCIOJb30BAHUIO ITUX JIOCTHKEHUM B JIPYTMX HAyKax U
NPUKIAIHBIX cepax;

rPa’KAaAHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA M peasiu3alii ero
npaB, MPEICTABIEHUEM O MAaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHHWH, MpoOILeNyp TpakJaHCKOTO oOIliecTBa (HampuMep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OSTHYECKUX MpoOIeM, CBS3aHHBIX C
OPaKTUYECKUM TNPUMEHEHHUEM JOCTH)KEHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MPUHLHUIIOB B AEATEIBHOCTUA YUYEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAHOBKOM HA AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad
MaTEeMaTUYECKOM HAINpaBICHHOCTH, OCO3HAHHEM BaXXKHOCTHM MaTeMaTUYeCKOIro
oOpa3oBaHusl Ha TPOTSIKEHUU BCEH JKU3HU ISl YCIEMHOW TmpodeccroHanbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIWBUIYAIBHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEI;

3CTeTHYeCKOe BOCIIMTAaHUe:

CIOCOOHOCTBIO K  SMOLIMOHAJIbHOMY U  3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajJay, pPEIICHHM, pacCyKICHUI, YMEHUIO BHUJIEThH
MaTeMaTU4eCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOALI U
oOmmiecTsa, TOHMMAHWEM MaTeMaTUYeCKO HayKh Kak cdepbl YeloBeYeCKOU
NEATeNIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUMMOCTH JJIs Pa3BUTUSI LIUBUIM3ALINH,
OBJIAJICHHUEM SI3bIKOM MaTeMaTHUKW U MaTeMaTH4eCKOM KyIbTypoll Kak CpeIcTBOM



MO3HAHUSA MUpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATENbCKON
NEeSATENbHOCTH;

(pusnyeckoe BocnuTraHue, (popMHUpPOBaHME KYJILTYPbl 3A0POBbA U
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBHIO NPHUMEHSITh MaTeMaTWYeCKUE 3HAHUS B MHTEPECaxX CBOETO
300pOBbs,  BEIEHUS  3J0pOBOTO  oOpa3a  KU3HU  (340pOBOE  MHTAHHE,
cOanaHCUPOBAaHHBIM  pEXUM 3aHATHM M OTAbIXa, peryiaspHas (usndeckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUH, MPU3HAHUEM CBOErO IMpaBa
Ha OIIMOKY M TAKOI'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYeCcKoe BOCIIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHEe MAaTeMaTH4YeCKUX 3HAHUM JJIs pellleHus 3a/1a4 B
00JaCcTH COXPAHHOCTH OKPYKAIOIIEeH cpeibl, MIIAHUPOBAHUS MOCTYIIKOB M OILIEHKU MX
BO3MOKHBIX TOCJEACTBUI MJii OKpYXaroleid cpelbl, OCO3HAHHEM TJI00aIbHOIO
Xapakrepa 3KOJIOTHYeCKUX Mpo0ieM U MyTed UX pelieHHUs;

ajanTangusi K HM3MEHSIIOIUMCS YCJOBHMSAM CONHAJBHON M TNPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBUAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO JESTeNIbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON ESITEIbHOCTH HOBBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOUMOCTbIO B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(GopmynupoBaTh HJIeH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb Je(UUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI0  CUTYyallMl0,  BOCHPUHHUMATh
CTPECCOBYIO CHUTYyallUlI0 KaK BbI30B, TpPEOYIOUIUNH KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaEMble pelIeHUs M JeHCTBUS, (GOpMYIHpPOBaTh U OLEHUBATH PHUCKU U
nociencTBUs, GOPMUPOBATH OIIBIT.

MeTanpeaMeTHBbIe pe3yJIbTaThl:

B pe3ynbrare OCBOECHHs IPOrpaMMbl MO MAaTeMaTHKE HAa YPOBHE OCHOBHOIO
obmero obOpa3zoBanuss y oOydaromerocss ¢ 3[IP  Oyayr cdopMupoBaHbI
METANpPEeIMETHBIE PE3YIbTaThl, XapaKTEPU3YIOIIMECS OBIAJACHUEM YHUBEPCAJIBHBIMU

MMO3HaBaTEIbHLIMU JNICUCTBUSIMU, YHHUBEPCAJIbHBIMU KOMM YHUKAaTUBHBIMU
JNEVUCTBUSAMU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JICHCTBUSIMH.

OsBJagenune YHUBEPCAJIbHBIMHA Y4eOHBbIMH NO3HABaTEeJbHBIMHU
JeMCTBUSIMM

yCTAaHABIIMBATh  MNPUYUHHO-CIECICTBEHHbIE CBSI3M B  XOJI€  YCBOEHUSA
MaTeMaTH4eCKOro MaTepuarna;

BBISIBJIATh NEPUIIUT JaHHBIX, HEOOXOAUMBIX MJIsS PEIICHHS TOCTABICHHOU
3a/1a4u;

C TOMOILbIO YUYUTEINs BBIOMPATH CIOCOO PEIICHUS MaTEeMaTHUYeCKON 3ajauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PELICHUS);

MPUMEHSTh M MPeoOpa3oBbIBATH 3HAKM KM CHMBOJIBI B XOJI€ pEIICHUs
MaTeMaTH4eCKUX 3a]1ay;

yCTaHABJIMBATh UCKOMOE U JIAHHOE MPU PEUICHUH MAaTEMaTUYECKON 3a1auH;



MOHUMATh U WHTEPIPETUPOBATh MHGPOPMAIMIO PA3IUYHBIX BUIOB U (PopMm
MpeCTaBICHNUS;

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

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

MOHUMATh U UCIOJIb30BaTh MATEMATHUYECKUE CPEICTBA HAMISAHOCTH (Tpaduku,
quarpamMMbl, TaOJMWIBI, CXeMbl W JIp.) IS WUIIOCTPAllUM, WHTEPIPETAINH,
apryMeHTaIluu.

OBinaneHne  yHMBEPCAJIbHBIMM  y4eOHBIMM  KOMMYHHKATHBHBIMHU
AeCTBUAMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIBHOCThH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTH OOIIHE CIIOCOOBI paboThI; paboTaTh B TPYIIIIE:
HaxXOJUTh OOIlee pelieHne W pa3pemarh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unMii W yuéTra  HMHTEPECOB;  CiylaTh  MmapTtHEpa;  QoOpMyJIHUpPOBaTH,
apryMEHTHPOBATh U OTCTaNBaTh CBOE MHEHUE;

IIPOTHO3UPOBATh BO3HHMKHOBEHUE KOH(JIMKTOB MPH HAIMYHH PA3HBIX TOUYEK
3peHHsl W paspemarbh KOH(MIUKTHI Ha OCHOBE Yu€Ta HMHTEPECOB M TO3MIIMH BCEX
Y4aCTHUKOB;

apryMEHTHPOBAaTh CBOIO TIO3UIIMI0 W KOOPJUHHMPOBATH €€ C TO3UIHUSIMU
napTHEPOB B COTPYAHHYECTBE TPH BBIPAOOTKE OOIIErO pPEIIeHUS B COBMECTHOMU
NeSATEeIIbHOCTH;

BBIMIOJHATh CBOIO YacTh padOThI, JIOCTUTaTh KAaueCTBEHHOTO pe3ysibTaTta u
KOOPJIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMHA KOMaH/IbI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUN TPOTYKT.

OBiaeHne yHMBEPCAJIbHBIMY Y4eOHBIMH PeryJIsiTUBHBIMH AeHCTBUAMU:

CTaBUThH LI€JH, BBIOUpATh W CO3/1aBaTh QJITOPUTMBI JJIA pEUIeHUs Y4eOHBIX
MaTeMaTHYEeCKUX TPoOIIeM;

IUIAaHUPOBATh M OCYLIECTBISATH JEATEIBbHOCTh, HAIPABICHHYI0 Ha pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEPKUBATH Y4EOHYIO 3a/Jady, COCTAaBISATh IUJIaH U
MOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJMPOBATh TMPOIECC H  pe3yiabTaT y4yeOHOW  MaTeMaTH4eCKOu
NEeATEIbHOCTH;

aJIcKBaTHO OIICHWUBATh MPABWIBHOCTh WM OMIMOOYHOCTHh BBITIOJHEHUS
yaeOHOM 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&
pelieHus;

CIMYaTh CHOCOO ACHCTBUSL U €ro Pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbIO
0oOHapy»XeHNs OTKJIOHCHHWH M OTIWYWN OT ATaJOHA.

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MPU PELICHUH y4eOHOU
3a/1a4u;

NOHUMATh MPUYUHBI, O KOTOPHIM HE ObUI JOCTUTHYT TPEOYEMbIl pe3ysbTaT
NEeATEeNIbHOCTH, OMNPENENATh MO3UTHUBHBIE M3MEHEHUS W HalpaBlieHUs, TpeOyrolue
JaabHeUIeH padoThI,

PEryJIupoBaTh CIOCOO BBIPAXKEHUSI SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MPEICTaBIEHbl MO TofaM OOYy4YEeHHs B paMKax OTAEJbHBIX Y4€OHBIX KypcOB: B 5—6
Kjlaccax — Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposTHOCTB U CTaTUCTHUKAY.



OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKA». 5-6 KITACCBI

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIETAMHU 00yUYEHUsI MaTeMaTHKE B 5—06 Kaccax sIBISIIOTCS:

" [pONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaT€MAaTHYECKUX MOHATHN (YUCIHO,
BEJIMYMHA, TeoMeTpuueckas ¢Gurypa), 00eCrneunBamIIMX MTPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMaTUueCKOro 00pa3oBaHusl 00y4JaroIIuXCs;

" pa3BUTUE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH OOYy4aroUIMXcs C
31IP, no3HaBaTeNbHONW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHI, UHTEpeca K
U3yYEeHHUIO MaTeMaTuKH;

* noaBeaeHue oOydarommxcs ¢ 3[IP Ha pgoctymHOM JUisi HHMX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MareMaTUKU U OKPYXKaIOIIEro MUpa;

* ¢opmupoBaHue (YHKIMOHAIHHOW MAaTeMaTH4YeCKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUYecKre OOBEKTHl B PeabHBIX KU3HEHHBIX CUTYalUAX,
NPUMEHATh OCBOCHHBIC YMEHHS JJIsi PElIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETHUPOBATH IOJYUYEHHbIE PE3ylIbTaThl M OLICHUBATh HMX Ha
COOTBETCTBHE MPAKTUYECKON CUTyallUH.

OcHOBHBIE JHMHHHM COJAEpX aHUS Kypca MareMaTuku B 5-6 Kijaccax —
apu@meTHniecKas 1 TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCA MapajuIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTroi, a B
TECHOM KOHTaKT€ M B3aUMOAEHCTBUM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmMeTrueckoro mMarepuaia HauMHAETCs CO CHCTEMAaTHU3alluu U
pa3BUTHUA 3HAHUN O HAaTypaJbHBIX YHUCIaX, MOJTYYEHHBIX B HadalbHOW mikoie. Ilpu
TOM COBEPILICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKH W (HOPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWI COYETAeTCS C PA3BUTHEM BBIYUCIHUTENBHON KYJIBTYPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHINM MpUuéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BbIUMCIeHUN. M3yueHne HaTypajdbHBIX 4YHCEI NpOoJoJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAaYaJIbHbIMH MOHSITUSMH TEOPUH JIETUMOCTH.

Jpyroit KpynHbIi OJIOK B coJiepKaHUN apu(PMETHIECKONW JTUHUHM — ITO JAPOOH.
Hauvano n3yuenus oObIKHOBEHHBIX U JECATUYHBIX po0Oel OTHECEHO K 5 Kiaccy. JTo
NEPBBI 3Tal B OCBOEHHM JApoOei, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UJCSMHU, TOHATUAMH TeMbl. [Ipu »TOM paccMoTpeHue OOBIKHOBEHHBIX JpoOel B
MOJTHOM 00BbEME MPEIIECTBYET U3YUCHUIO AECITUYHBIX APOOeH, YTO 1eaecoo0pazHo
C TOYKHM 3PECHUS JIOTUKHU U3JI0KEHHS YUCIOBOM JIMHHMM, KOTJAa IpaBWia IEUCTBHUM C
JECATUYHBIMUA JAPOOSIMH MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMU QITOPUTMAMH
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JPOOSMH. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSAMHU PACHIMPUT BO3MOXKHOCTH JJIsI TTIOHUMAHUSI OOYYarOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUS] HOBOM 3allMCH MPU U3YYEHUU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucronb3oBanuu. K 6 kmaccy oTHec€H BTOpOM dSTam B HW3y4YeHHH ApoOei, Te
MPOUCXOAUT COBEPLICHCTBOBAHNWE HABBIKOB CPaBHEHHS M MpPeoOpa3oBaHUs IpOOeid,
OCBOCHUE  HOBBIX  BBIUHMCIHUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKHU
BBIYUCJICHUH, B TOM YMCJIC 3HAYEHUN BBIPAXKEHUH, CoAepKallluX U OObIKHOBEHHbIE, U



JECATUYHBIE JIPOOM, YCTAHOBJIEHUE CBSI3€M MEX]y HHUMH, PACCMOTpPEHUE MPUEMOB
pemieHus 3aga4 Ha apoOu. B Havane 6 kiacca IpOMCXOJUT 3HAKOMCTBO C MOHSATHEM
IIPOLIEHTA.

OcoOEHHOCThIO U3YUCHHUSI TTOJOKUTEIIBHBIX U OTPUIIATEIBHBIX YUCEN SBIISIETCS
TO, UTO OHU TaKXE€ MOTYT pacCMaTpUBaThCA B HECKOJBKO 3TanmoB. B 6 kiacce B
Hauvajie u3ydeHusi TeMbl «llonoXKUTENbHbBIE U OTPUIATEIBHBIE YWCIIA» BBIACIACTCS
noarema «llenble yucnaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIaMM W JICUCTBUSIMH C TMOJOXUTEIbHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IIPOUCXOJUT HAa OCHOBE COJAEPKATEIBHOrO MOAX0Ja. JTO MO3BOJIIET HA JOCTYITHOM
YPOBHE MMO3HAKOMUTH YYaIIUXCS MPAKTUYECKHU CO BCEMHU OCHOBHBIMHU MOHSITHUSAMU
TEMbI, B TOM YHUCJE W C TNpaBUJaMU 3HAKOB TIPU BBHITIOJIHEHUU apU(PMETHUECKUX
nevictBuil. M3ydeHue palnyoHaIbHBIX YHCENT Ha STOM HE 3aKOHYUTCS, a Oyner
OPOJOJIKEHO B Kypce ainredpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM IPOXOJ0M BCeX
NPUHIMITHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JelieHHe TPYAHOCTEH obseryaer
BOCHPUATHE MaTepuaia, a paclpeelieHHe BO BPEMEHU CIOCOOCTBYET MPOYHOCTH
nmpruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHMU penieHur0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HMCIOIB3YHOTCS
apudMeTHIeCKre MPUEMBI perieHus. TEeKCTOBBIC 3a/auu, pelraeMble IPU OTPadOTKe
BBIYMCIIMTENILHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTPUBAIOTCS 3a7ayu CIEIYIOIIUX
BUJIOB: 3aJayd Ha JIBUKEHWE, HAa 4YacTH, Ha TMIOKYNKWA, Ha paboty W
MPOU3BOJAUTEIBHOCTh, Ha TMPOLEHTHI, HA OTHOIIEHUS W Tpomnopuuur. Kpome Ttoro,
oOydaromuecs: 3HaKOMATCS ¢ MpUEMaMU pelIeHHs 3a7ady 1epedopoM BO3MOKHBIX
BapUaHTOB, ydyaTcsi paboTarh ¢ MHQOpMaluen, MpejcTaBieHHOW B (opme Talmuiy
WIN IUarpaMm.

B ®enpepanbHoit  pabodeit mporpaMme IPEeayCMOTPEeHO (hopMupoBaHHUE
IPOMEEBTUYECKUX aredpanueckux rnpeacTaBieHnil. byksa kak CHMBOJI HEKOTOPOTO
yyciaa B 3aBUCUMOCTM OT MATEMAaTUYECKOr0 KOHTEKCTa BBOJUTCS IOCTEIEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKAE BCEro s 3alucCh OOLIUX
YTBEPXKIECHUA W TpeMIokKeHui, ¢GopMyn, B YaCTHOCTH JUISl  BBIUYHUCICHUS
r€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «Marematuku» 5—6 KiIaccoB IpeJCTaBICHA HaIJIsHAs T€OMETpus,
HAnpaBJICHHAass HAa  pa3BUTHE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakKeHMs, M300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B H3yYEHUU
F€OMETPUH, KOTOPBIA OCYLIECTBISCTCS HA HAIVISJHO-IIPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HAIJIAIHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. boinbmas poib
OTBOAUTCSI NMPAKTUYECKON IEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCA C TEOMETPUYECKUMHU (PUrypamMu Ha TUIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTb UX Ha
HEJIMHOBAHHOW M KJeTdyaToid Oymare, paccMaTpUBAIOT UX MpOCTeiinne cBOiicTBa. B
MPOIIECCe M3YUYEHHUs HATJISIAHOW F€OMETPUU 3HAHUS, MOJYUYEHHbIE 00Yy4YaloIUMUCS B
Ha4yaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaAHE



CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcsi MHTErpPUPOBAHHBIM
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYAeT apU(PMETHUYECKUH MaTepual u
HarJIAIHYI0O TEOMETPUI0, a TakKe MPONEAEBTUUYECKUE CBEJIEHUA W3 aireOpsl,
AJIIEMEHTHI JIOTUKU U Hayalla OMUCATEIbHOW CTATUCTUKH.

VY4eOHbIH MJIaH HA U3yYEHHE MAaTEMATUKHU B 5—6 Kjaccax OTBOAMT HE MeHee 5
y4eOHBIX YacOB B HENEJIO0 B TEUEHHUE KaXKJOro roga oOyudeHus, Bcero He meree 340
y4eOHBIX YacOB.

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

S KUIACC

HatypaJjibHble 4ncia U HYJIb

Harypanpnoe uwmcio. Psan nHatypanenbix uucen. Ywucino 0. H3obpaxeHue
HATYpaJIbHBIX YUCEJT TOUYKAMU Ha KOOPJAUMHATHOM (YHCIIOBOM) MPSMOM.

[TozurnmonHass cucrtemMa cyucieHUs. *PuMckas Hymepalus Kak TpUMEp
HEMO3HLHOHHOMN CHCTEMBI CUACIICHU™ . JeCSTHYHAS CHCTEMA CUMCIICHHSL.

CpaBHeHHE HATYypaJIbHBIX YHCEJ, CPAaBHEHUE HATYPAIbHBIX YHCET C HYJIEM.
Cnoco0bl cpaBHeHus. OKpyTrieHUE HATYpadbHBIX YHCE].

CrnoxeHnue HaTypaJIbHBIX YKMCEN, CBOMCTBO HYJS NPH CI0XKEHUU. Bbraurtanue
Kak JeicTBHUEe, O0OpaTHOE CIIOXKEHHUIO0. YMHOKEHHE HATypajbHBIX YMCEI; CBOMICTBa
HYJIS ¥ €UHUIIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  geWcTBUM, CBA3b  MEXAy HuMHU. lIpoBepka  pe3ynbrara
apugmerndeckoro nedctBug. IlepemecTutenbHOe U CcoOYeTaTENbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI U YMHOXEHHUSA, *pacrpenesuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB Juisi 0003HaYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(PpMETUUECKUX JTCHCTBUIA.

*JlenuTenun W KpaTHbIE 4ucIa*, pa3loKeHHEe Ha MHOXuTenu. [IpocTeie u
coctaBHble yncia. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%, JlenieHue ¢ 0CTaTKOM.

CreneHp C HaTypalbHBIM I[IOKa3aTeJieM. 3allCh YWCIA B BHJIE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. DBpIlUMCIEHHE 3HAYEHHUM YHUCIIOBBIX BBIPAXKECHUM;
MOPSAOK  BBINOJHEHUA  JeWcTBUM.  Mcnonp3oBaHME  NpU  BBIYKCICHUAX
MEPEMECTUTEIIBHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHUS,
*pacnpelenuTeNbHOr0 CBOMCTBA YMHOXKEHUS ™.

Apodu

[IpencraBmenne o JgpoObm Kak cmocoOe 3aluCH  YacTH — BEIUYHHBI.
OObikHOBeHHBIE ApoOu. [IpaBmibHBIE M HempaBuUibHBIE ApoOu. CMmemnranHas IpoOb;
MPEICTaBICHNE CMENIaHHOW JpoOM B BHUJEC HEMPABUIBLHON NpoOUW W BBIIEICHUE
[IEJI0W YacTH YHWCiIa W3 HEMpaBWIBbHOW apodu. M3o0pakenune apobeil Toukamu Ha
guciaoBou mpsMoi. OcCHOBHOE ¢BOMCTBO poou. *Cokpamenue apobeit. [IpuBenenne

1
3,I[CCL n aajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM IIJIaHC. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



IpoOu K HOBOMY 3HameHaTenm ™. CpaBHEHHUE APOOCH.

CrnoxxeHne U BblUMTaHUE JpoOel. YMHOXKEHUE U JAelIeHHe ApoOeil; B3auMHO-
oOpaTHbIe TpoOu. *HaxoxkeHne 4acTH 1eJIOT0 U IEJI0TO MO ero YacTu™.

Hecatuunast 3amuck napooeit. llpencraBienue pecsaTuyHOM JpoOu B BHUJIE
0OBIKHOBEHHOU. M300paxeHune necaTHYHbIX ApoOei TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckre JEUCTBUA € JECATHYHBIMU JpoOsimu. *OkpyrieHue
JECATUYHBIX ApOoOeih™.

Pemenne TekcTOBBIX 3a/1a4

Pemenune TekcTOBBIX 3ajady  apupMeTHYECKUM crnocoboM. *Pemenue
JOTHYeCKHX 3ajad. PemeHue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHUaHTOB™.
Hcnonb3oBaHue npu perieHuu 3a7a4 TaOIuI U CXEM.

Pemenue 3amay, coaepaliMx 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHHUS:
Macchl, 00bEMA, LEHBI; paCCTOSHUS, BpEMEHH, CKOPOCTH. CBsI3b MEXIY €AUHHUIIAMU
U3MEpPEHUs KaXI0M BEITHUUHHBI.

Pemenue ocHOBHBIX 3324 Ha JpoOH.

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHas reomerpust

Harnsanuele npencraBiaeHuss o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4, yroJjl, JIOMaHas, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsamon,
OCTpBIH, TYNOW U pa3BEPHYTHIE YIJIBL.

JlnuHa oTpe3ka, METPUYECKUE €AUHULBI JJIUHBL [[IuHA J0oMaHOU, mepuMerp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHUeE yrioB ¢ MOMONILI0 TPAHCIIOPTHUPA.

Harnansele mnpeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
OpSIMOYTOJILHUK, KBAAPAT; TPEYTOJIbHUK, *0 paBeHCTBE HUTyp™.

N3o0paxenue ¢uryp, B ToM uuciae Ha kiuetdatod Oymare. *[loctpoeHue
KoH(uUrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomane MOpPAMOYTOJbHMKA MW  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4Yucie (uUryp, HM300paXEHHBIX Ha KJeT4aToW Oymare.
Enunune! uamMepeHus miomaim.

*Harnsaasie mpeacTaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIN
napajuienenunen, KyO, MHOTOTPaHHUKH. N3o6pakenue MPOCTEUIINX
MHOTOrpaHHHUKOB. Pa3BépTku kyba wu mnapamwienenunena. CozgaHue Mopenei
MHOTOTPaHHUKOB (U3 OyMaru, MpOBOJIOKH, IJIACTHIIMHA U Jp.)™ .

*O0BEM MPSAMOYTOJIBHOTO TMapajuienenuneaa, kyba. EnuHunbl m3aMepeHus
o0BEMa™.

6 KIIACC

HarypaabHble yuciaa

ApudmeTrnyeckue ACHCTBUS C MHOTO3HAYHBIMU HATYpPATbHBIMH YHUCIAMH.
UucnoBbie BRIPAXKEHUS, TOPSAOK JEUCTBHI, UCIIONB30BaHHE CKOOOK. Mcnonb3oBanue
MPA BBIYUCICHUSAX NEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB CIIOKECHUS U



YMHOXKEHHSI,  *paclpeiesuTeIbHOr0  CBOWMCTBA  yMHOXEHUsA.™  OKpyrieHue
HaTypaJbHbIX YHUCEIL.

JleauTenu v KpaTHbIE YuCia; *HAUOONBIINN OOIIUMA IETUTENb U HAUMEHBIIIEEe
obrmiee kpaTtHoe. JleTMMOCTb CyMMBI M IPOU3BEACHUS *. JleieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsiiouuBaHue ApooOeil. Pemienue 3amay Ha HAXOXAEHUE YACTH OT
LEeJI0ro M UeNoro mo ero 4actu. J[poOHoe dYHClIoO Kak pe3ynbTaT JeJeHUs.
[IpencraBnenue necITUYHONW ApOOU B BUJIE€ OOBIKHOBEHHOW APOOU W BO3MOXKHOCTH
MIpeICTaBlICHNUs OOBIKHOBEHHOM ApoOM B BUIE AECATUYHOU. JlecATUUHBIE OpOOU U
MeTpHUUecKasl cucteMa Mep. ApupMeTuyecKue JeUCTBHS U YUCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHouienue. Jlenenue B JaHHOM OTHOIIEHMHM. *Macmrad*, mpomnopius.
[IprmMeHeHue nTponopiLMii MpU pelIeHuy 3aau.

[lonsiTue npoueHTa. Beruncnenrue mMpoueHTa OT BETUYUHBI U BEJTUYUHBI 10 €€
NpoLEHTy. BbipakeHue NPOIEHTOB AECATHUHBIMU ApoOsimu. Pemienuwe 3amad Ha
NpOLEHTHI. BhipaxkeHne OTHOIICHHS BEJIMYMH B MPOIICHTAX.

IosoxkuTENbHBIEC U OTPULIATEIBHBIE YHCJIA

[lonoxxutenpHple M OTpHIAaTeNbHble yucna. Llenmsie umcna. *Monyne uwucna,
reoMeTpuyecKass MHTeprpeTanus MoAyis uucia*. HM3o0paxeHue uwucen Ha
KOOPJAMHATHOW MpsMOid. *UHCIIOBBIC TPOMEKYTKH ™.

CpaBHeHue umncen. ApudmeTnueckue JEUCTBUS C TOJOXKUTEIBHBIMU U
OTPULIATEILHBIMHU YHCIIAMHU.

[IpssMoyToOsibHAsE cucTeMa KOOPIMHAT Ha IJIOCKOCTU. KoopaumHaTel TOUkKHM Ha
IUIOCKOCTH, abcuucca U opauHata. [loctpoeHune Touek 1 QUIyp Ha KOOPJIAWHATHOMN
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH I

[Tpumenenue OyKB JUIs 3aITMCH MAaTEMAaTHUYECKUX BBIPAKEHUN M MTPEIOKCHHM.
CroiicTBa apudmeTndeckux neWcTBUH. *BykBeHHBIC BBIPAKECHHUS W YHCIIOBBIC
NOJCTAaHOBKH.* ByKBEHHBbIE pPaBEHCTBAa, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; HOpMYIBI IEPUMETPA U IUIOMIAINA MPSMOYTOJIbHUKA, KBajapaTa, *00béMa
napajuiesiernurena u kyoa*.

Pelenne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amad  apudMeTHyecKuM crmocoboM.  *Pemienue
JIOTHYECKHX 3a7a4. Perenue 3a1a4 nepedopom BceX BOZMOXKHBIX BApUAHTOB. *

Pemenue 3amay, coaepaliuMxX 3aBHCHUMOCTH, CBS3BIBAIOLIIUX BEJIWYUHBI:
CKOPOCTb, BPEMsI, pPaCCTOSIHUE; [IEHA, KOJINYECTBO, CTOMMOCTb; IPOU3BOUTEIBHOCTD,
BpeMs, 00bEM palOoThl. EQuMHUIBI M3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSHMSI,
BpEMEHH, CKOPOCTH. CBsI3b MEXKy €IMHULAMH U3MEPEHUS KaXKA0W BETNYUHBI.

Pemenue 3a1ay, CBA3aHHBIX C OTHOIIEHHEM, IPONOPLHUOHATBHOCTBIO BETUYHH,
IIPOLIEHTAMH; PELIEHUE OCHOBHBIX 33/1a4 Ha JpOOU U MPOLEHTHI.

*Or1eHKa U TPUKUIKA, OKPYTIICHHE pe3ynbTaTa™.

*CocraBieHre OyKBEHHBIX BBIPAKCHUN MO YCIOBHUIO 3a/1a4u ™.

[IpencraBieHne AaHHBIX C MOMOIIbK Ta0muy U auarpamMm. CrosOyaTsie
JUarpaMMbl: YTEHHE U NTOCTpOeHUE. UTeHUEe KpyroBbIX JUarpaMM.



Harnsanas reomerpus

Harnanuele npencraBiaeHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, Jy4, yroj, JIOMaHas, MHOIOYIOJbHUK, UYETBIPEXYIOJIBHUK, TPEYIOJIbHUK,
OKPYKHOCTb, KPYT.

*B3aumHOe pacmojoKeHHe [BYX TPSMBIX Ha IUIOCKOCTH, TapaieibHbIe
npsiMble, TEPIEHANKYISIpPHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXAY ABYMs
TOYKaMH, OT TOYKHU 10 NPAMOM; JJIMHA MapLIpyTa Ha KBaJpaTHOU CETKE.

N3Mepenne W TOCTPOEHHUE YIVIOB C NIOMOUIBIO TpaHCHoprupa. Bumael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYT OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, [IPUMEPBHI
YeThIPEXYTOJIbHUKOB. [IpsIMOYrosbHUK, KBaapar: UCIOJIb30BAHUE CBOWCTB CTOPOH,
yriaoB, auaroHanedl. *M3o0pakeHne reoMeTpuyecKux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ UCHONB30BaHWEM IUPKYJS, JIMHEHKH, YroJbHUKA, TpPaHCIOPTUpa™.
[locTpoenus Ha kiaeT4aTol Oymare.

[lepumerp MHOroyrojpHuka. IloHsarue mmomanun QUIypbl;  EIUHULBI
n3Mepenus riomanan. [pubnmxénnoe uamepenue miomaau Guryp, B TOM 4uciie Ha
KkBagpaTtHOi cerke.™ [lpubmmkéHHOE H3MEpPEeHHE JIMHBI OKPYKHOCTH, IUIOIIAIN
Kpyra*.

*CuMmMeTpusi: LEHTpalbHas, oceBas W 3epKanbHas cuMmmeTpuu. [loctpoeHue
CUMMETPUYHBIX puUryp™.

*Harnsaasie IIPECTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajieienunesn, KyO, Npu3Ma, OUpaMuja, KOHyC, LWIMHAp, Lap U cdepa.
N300paxxeHre NpocTpaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOIOIpaHHUKOB,
mnHApa U KoHyca. Co3gaHue Mojeneill NMpoCTpaHCTBEHHbIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.).

[lonatue oObEMa; enuHUIBI U3MepeHUs 00béMa. OOBEM NPSAMOYTOJIBHOTO
napajuiesienurnena, Kkyoa™.

IVNTAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenne ydyeObHOro Kypca «Maremarnka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJKHO 00€cCTeunBaTh JOCTIDKEHHUE CIEAYIONUX MPEAMETHBIX 00pa3oBaTEIbHBIX
pe3yJIbTaTOB:

5 KUIACC

Yucsia 1 BBIYHUCICHUSA

OpueHTHpOBAaTECA B TOHATHSIX H ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMH, CBSI3aHHBIMA C HATypajJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHuBaTh M YHNOPSJAOYMBATH HATypajbHblE YHCIA, CPaBHUBAaTh B
MPOCTEHIIINX CITy4asiX OOBIKHOBEHHbIE IPOOH, IECATUIHBIE APOOH.

CooTHOCUT,  TOYKY Ha  KOOpPAMHATHOM  (YUCIOBOM)  mpsMOM €
COOTBETCTBYIOIIUM €l 4YHCIOM U H300pa)kaTh HATypaJibHbIE YKCIAa TOYKAMHU Ha
KOOPAMHATHOM (YUCIIOBOM) MPSMOM.



BeinosHATh  apudmeTnueckue ACHCTBUS C HATYPAJIbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BbInosiHATE NPOBEPKY, NPUKUIKY pE3yibTaTa BEIYMCICHUM.

OKpyIJIsITh HaTypaJIbHBIC YUCJIA.

Pemenne TekcTOBBIX 32124

PemaTte TekcTOBBIE 3ajaud apU(PMETUYECKUM CIHOCOOOM M € TMOMOUIBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEeX BO3MOXHBIX BAapuUaHTOB (IIpU
HEO0OXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

Pemate 3amaum, conepikamiue 3aBUCHUMOCTH, CBSI3bIBAIOLME BEJIIUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb (TP HEOOXOIUMOCTH C
UCIOJIb30BaHUEM CIPABOYHON MHPOPMALINH).

Hcnonb3oBaTh KpaTKUE 3aMKUCH, CXEMbI, TAOJIUIbl, 0003HAYEHUS MIPU PEILICHUH
3a/1ad.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: 1IE€HbI, MAaCChl; PACCTOSHMUA,
BPEMEHH, CKOPOCTH; BBbIpakaTb OJHHM E€AWHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(OPMAIHIO).

W3Bnekats uHGpOpMAIUIO, TPEACTAaBICHHYIO B TalOiauie, Ha CTOJI04YaTOM
auarpaMMe, MHTEpPIPETUPOBATh MPECTABICHHbIE JaHHBIC, MCIOJb30BATh JaHHbIC
pU pelieHu! 3a1a4.

Harusaanas reomerpust

[Tonb30BaThCS TEOMETPUUECKUMHU TMOHSATUSMU: TOUKA, MpsAMas, OTPE30K, JIyY,
yroJ, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIOIMX (popmy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH O BU3YaJbHOU orope,
CBA3aHHYIO C yIJIaMH: BEpPLIMHA, CTOPOHA; C MHOTOYTOJbHHUKAMHU: YTOJ, BEPIINHA,
CTOpPOHA, TUaroHalb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LIEHTP.

N300pakath W3y4YeHHBIE T'E€OMETpUYECKHE QUTYpbl Ha HEJIWHOBAHHOW W
KJIETYaTON OymMare ¢ TOMOIIBIO IIUPKYIIS ¥ IMHEHUKH (ITOCJIe COBMECTHOTO aHAJIN3a).

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JIUHEWKHU, CTPOUTh OTPE3KM 3aJaHHOM [JIMHBI; CTPOUTH OKPYKHOCTHb 3aJaHHOIO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYI'OJIBHHUKA, KBaApara JUIsl UX
IIOCTPOEHUS, BEIYUCICHUS TUIOMAAN U [IEpUMETpA.

Beruucnsate mepuMeTp W IUIONIANb KBajpaTa, NPSMOYTOJIbHUKA, QUryp,
COCTaBJICHHBIX M3 MPSAMOYTOJIBHUKOB, B TOM 4HclIe (uryp, n300paxEéHHBIX Ha
KJIeTYaToON Oymare.

[Tosb30BaThCS OCHOBHBIMHU METPUYECKUMHU E€AVHHUIIAMH W3MEPEHUs JUIMHBI,
TIUTOIIA/IN; BBIPAXXaTh OJHU €UHUIIBI BEJIMYUHBI Yepe3 Ipyrue (mpu HeoOXOAMMOCTH
C OMOpOH Ha CIPABOYHYIO UHPOPMAIIHIO).

PacnoznaBate mapaienenunes, KyO, HCIOIB30BaThb  TEPMHHOJIOTHIO:
BEpIIMHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapaUIeIenuIena, Kyoa.

Boruncnare 00bEM KybOa, mapajuienenunesa Mo 3aJaHHbIM HM3MEpPEHUsM (C
OMOpON Ha AJIrOPUTM Y4YEOHBIX JEUCTBUM), MOJb30BATHCS €IUHUIIAMU U3MEPEHUS
00BéMa.



PemaTe HecnoXHBIE 3aaud HAa HM3MEPEHUE T'€OMETPUYECKUX BEIMYHUH B
MPAKTUYECKUX CUTYalUsIX (IpU HEOOXOAMMOCTH C BU3YyalbHOU ONOPOiN).

6 KIIACC

Yucsia v BLIYUCTICHUS

OpueHTUpOBaThCSI B TMOHATUSAX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEpPMUHAMH, CBS3aHHBIMU C Pa3IMYHBIMUA BUJAMU YUCEI M CIOCOOAMH UX 3allHCH,
MEPEXOAUTD (€CIU ITO BOZMOXKHO) OT OJJHOM (POPMBI 3alIMCH YHUCIIa K IPYTOM.

CpaBHUBATh U YHOPSIOYMBATH IIEJbIE YKMCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
poOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrinonusaThs apudpMeTuuecKkue NeUCTBUS C HATYPAIbHBIMU U 1IEJIBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU U JICCSITUYHBIMU JAPOOSMHU, MOJOXKUTEIHHBIMU U OTPUIIATEILHBIMU
YUCJIaMHU.

Boruncnsath 3HaU€HUS YUCTOBBIX BBIPAXKEHUHN, BBITIOIHSATHh MPUKUJIKY U OIEHKY
pe3yibTaTta BBIYHUCICHUM; BBITIOJHATH MPEOOpa30BaHMs YHCIIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW NPSIMON C COOTBETCTBYIOIIMM €M
YUCJIOM M M300pa)xkaTh YMCia TOUKAMHU Ha KOOPJUHATHOM MPSIMOM, HAXOIUTh MOIYJIb
qyuca.

COOTHOCUTH TOYKU B MPSAMOYTOJBHON CHCTEME KOOPJIMHAT C KOOpJMHATAMU
ATON TOYKH.

OkpyrasTh LeNble 4YMciia U JeCATUYHBIE ApoOu (1Mo o0pasily), HaXOIUThb
NpUOTMKEHUS YHUCed.

YmucioBbie M OYyKBEHHbIC BbIPAKEHU S

OpueHTHpOBaTbCA B TOHATHSIX M ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBS3aHHBIMH C 3aMUCHIO CTENEHU YHUCIIAa, HAXOAUTh KBaApaT W KyO
Yylucia, BBIYKMCIATh 3HAYEHHUS MPOCTEHIINX YHCIIOBBIX BBIPAXKEHUN, COIEpKAIIUX
CTEIECHHU.

[Tonb3oBaThCsl MpHU3HAKAMH JIETUMOCTH (IIPU HEOOXOAMMOCTH C OIMOPOH Ha
aJIrOpUTM IpaBUJIa), PaCKJIabIBaTh HATYPAJIbHbIE YKHCIIA HA TPOCTHIE MHOXKHUTEIH.

*Tlonp3oBaThCst MacIITabOM™, COCTABIIATH MPOTIOPIIMU U OTHOIIICHUSI.

Hcnonb3oBaTh OYKBBI AJ11 0003HAYEHUSI YKCET MPHU 3aIUCU MATEMAaTHUYECKHX
BBIDOKEHUM, HAXOAUTh 3HAYCHHS OyKBEHHBIX  BBIPAKECHHH,  OCYIIECTBISSA
HE0OXOIUMbIE TIOJICTAHOBKH M TIpeoOpa3oBaHusi (C OMOPOW Ha aNrOpPUTM y4eOHBIX
JNENUCTBHI).

Haxonuths HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenne TeKCTOBBIX 3a/1a4

PemaTe MHOTONIArOBBIE TEKCTOBBIC 3a/aud apU(PMETHIECKUM CIIOCOOOM C
ONOpPOW Ha BOIPOCHBIN IUIAH.

Pematn MpOCTEHIITNE 3aJa4u, CBSI3aHHEIC C OTHOILICHHUEM,
MPONOPLUHUOHAILHOCTIO BEJIMYMH, MPOLIEHTAMHU; PellaTh TPU OCHOBHBIEC 3a/laud Ha
TpOoOU M TIPOIICHTHI.

Pemate 3amaum, cojepikailue 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYHUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;



MIPOU3BOJUTEIBLHOCTh, BpeMs, 00bEMa paldoThl, HCMNONB3YS apUPMETUUYECKUE
NEUCTBUS,  OLIGHKY, MNPUKUIKY;  [OJb30BAThCA  €AUHULAMU  U3MEpPEHUs
COOTBETCTBYIOLLUX BEIUYHH.

CocTaBisaTh OyKBEHHBIE BBIPAXKEHUS 10 YCJIOBHIO 33/1a4 MOCJIE COBMECTHOTO
aHanu3a.

N3Bnekars uwHOpManuio, TpeACTaBICHHYIO B TaOnuIax, Ha JIMHEHHOM,
CTONO0YATON WM KPYroBOW JaMarpamMmax, HHTEPIPETUPOBATh MPEACTABICHHbBIC
JaHHBIE; UCTIOIB30BATh JAHHBIC MPU PEIICHUHU 3aa4.

[IpencraBnars uHGOPMAIMIO C TOMOIIBIO TA0JIULI, JTUHEWHON U CTOIOYATON
IUarpaMm.

Harusaanas reomerpust

[IpuBoauTh mNpUMEpbl OOBEKTOB OKPYKAIOMIETO MHUpPA, HUMEIOIIHX (popmy
U3YUYCHHBIX T'€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, NpPHUMEPHI
PaBHBIX U CHMMETPUYHBIX UTYP.

N3006paxkath ¢ MOMOILBIO UPKYJIS, TUHEHKH, TPAHCIOPTUPA HA HETMHOBAHHOM
U KJIeT4arod Oymare H3yueHHble IUIOCKHME TeoMeTpudeckue (Gurypol u
KOH(UTypalui, CHMMETPUYHbIE (PUTYPHI.

Nmers mnpencTaBieHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO (QUTYD,
CUMMETPHS], OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BeIMYMHBI YTIIOB U3MEPEHUEM C IMOMOIIbIO TPAHCIIOPTUPA, CTPOUTD
yIJbl 33JJaHHOW BEJTWYHMHBI, TOJB30BAThCS MPHU PEIICHUH 3a/lady IpajyCHOM Mepou
YIJI0B; Paclio3HaBaTh HA YEPTEkKAX OCTPBIN, MPSMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

BeluncnaTrh [OMHY JOMaHOM, NEPUMETP MHOIOYIOJIBHUKA, TOJb30BaThCA
€IUHULAMHU U3MEPEHUS JIMHBI, BbIPAXKaTh OJHU €IUHMIIBI U3MEPEHHUS JJIUHBI YEPE3
IpyrHe.

HaxonuTe, ncnonp3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPAMOM, IJIMHY MyTH HA KBaJAPATHOW CETKE.

Boruucnars  mmomans  GuUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30uMeHne Ha MPSIMOYTOJbHUKH, HA paBHbIE (PUTYPHI, TOCTPAUBAHUE
10 TPSAMOYTOJIbHUKA; MOJIb30BaThCd OCHOBHBIMHM €IMHHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BBIp@YKaTh OJTHU €IMHMIIBI U3MEPEHUS TUIOMIAAHN Yepe3 apyrue (Mpu HeOOXOUMOCTH
C OMOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

Pacno3HaBaTh Ha MOAENAX U HM300pPAKEHUAX MUPAMHIY, KOHYC, LMIUHIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N3006paxkath Ha KiIeT4aTOl Oymare nmpsMOYTOIbHBIN MapayieIeTune]I.

Bbruncnsate 00bEM MPSIMOYTOJIBHOTO MapaljieNenuneaa, Kyoa, Mmojab30BaThCs
OCHOBHBIMU €JIMHUIIAMHU U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHMIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C omopor Ha CIIPaBOYHYIO HH(OPMAITHIO).

PemaTte HecnoXHBIE 3aaud HAa HAXOXKJIECHHE TIE€OMETPUYECKHUX BEIMYHMH B
MPAKTUYECKUX CUTyalUsX (TP HEOOXOJUMOCTHU C BU3YyaJIbHON OMOPOHL).

OEJAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOT'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
Hesn n3yyeHust yueOHOro Kypca



Anrebpa sBISE€TCSs OAHUM U3 OIOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0ecreynBaeT M3y4YeHUE APYTHX AUCLUIUIMH, KaK €CTeCTBEHHOHAy4YyHOTO, TaK U
I'YMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXOJIMMO AJIA MPOJOJIKEHHsT 00pa3oBaHuUs
U B NOBCEAHEBHOU xu3HU. Pa3Butre y oOydaromMXcs HAayYHbBIX MPEACTaBICHUH O
MPOUCXOKIECHUN
U CYIIHOCTH alire0pandyeckux aOCTpakiui, croco0e OTpakeHUsi MaTeMaTH4YeCKOU
HAayKON SIBIEHUW M MPOIECCOB B MPUPOJAE M OOLIECTBE, POJIU MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHUSI U KAYECTB MBILIJICHUS, HEOOXOAUMBIX ISl aJanTaluu B
COBpPEMEHHOM LH(poBOM oO1iecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTHE  yMeHUs  HAOMOJaTh,  CpPaBHUBATb,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUS M BBIBOJbI, (HOPMYIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca ainreOpbl oOecreurBaeT pa3BUTHE JIOTMYECKOIO
MBIIIJIEHUS O00YyYalOUIMXCsi: OHM MCHOJB3YIOT JIEIYKTUBHbIE W HWHIYKTUBHBIE
paccyxkaeHusi, 0000IIeHne M KOHKpeTHU3aluio, abCcTparupoBaHUE U aHAJOTHUIO.
OOyuenue anreOpe mpeAnojaraeT 3HAYUTENbHBIH O00BEM CaMOCTOATENbHOMN
NESTENbHOCTH  OOYyYaIoIIMXCS, TIOATOMY CaMOCTOSITEIbHOE  pelleHue  3ajad
€CTECTBEHHBIM 00pa3oM ABISIETCS peaju3ale JesTeIbHOCTHOIO MpHUHIMIA
oOy4eHUsI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAepKaTeIbHO-MeToaudYeckue auHuu: «Yucna u
BBIUUCIICHUS»; «ANredpanuyeckre BBIPAXKEHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dyukuuny. Kaxxnas u3 3Tux coziepkaTeIbHO-METOANYECKUX JIMHUNA pa3BUBAETCS Ha
NPOTSKEHUU TPEX JIET M3Y4YEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMO/JICHCTBYS C IPYTUMU €r0 JIMHUSAMU. B Xoae u3ydeHust kypca o0ydaromumcs
NPUXOAUTCS JIOTHUECKH PacCyXkAaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U ¢ 3TUM 11€7€c000pa3HO BKIIOUYUTH B MPOrPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielibl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIME  OBNAJCHUIO  OOYy4YalOIIMMUCS  OCHOB  YHHUBEPCAJIbHOTO
MaTEMaTUYECKOro  si3blka. TakuM  00pa3oM, MOKHO  yTBEpXKIaTh,  4YTO
coJiepKaTeNIbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copnepxxanne nauHUM «Yucia W BBIYMCICHHS) CIYKUT OCHOBOW  JUIS
JaJIbHEHIIET0 W3Y4YeHHS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIMIMXCs
JIOTUYECKOT0 MBIIIICHUs, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS aJrOpUTMaMu, a
TaKke MPUOOPETEeHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX JJISl MOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHA O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU H
UppalOHATbHBIMU YHCIaMH, (POPMHUPOBAHHEM MPEACTABICHUH O IEHCTBUTEIBHOM
quciie. 3aBEpLICHUE OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01mero oopa3oBaHms.

Conepxanue IByX anreOpanyecKux JMHUN — « AJreOpanuecKkue BbIPAXKEHUS
u «YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOIIHXCS
MaTeMaTU4YeCcKOro armapaTta, HEoOXOIMMOIo s pElIeHUs 3ajJad MaTeMaTUKH,
CMEXHBIX NPEIMETOB U IMPAaKTUKO-OPUEHTHUPOBAHHBIX 3a7ady. B OCHOBHOM IIKOJIE



y4eOHBbII MaTepuan TPYNIUPYETCs BOKPYr palUMOHAIBbHBIX BbIpaKeHHH. AnreOpa
JEMOHCTPUPYET 3HAUCHHE MATEMAaTUKH KaK SI3bIKA JUISI IOCTPOCHUS MATEMATUYECKHUX
MOJIeNIel, ONMUCAHUsl MPOIIECCOB M SBJICHUU peanbHOro mupa. B 3amaunm oOyuyeHus
anredpe BXOJAT TaKXKE JaJbHEHIIEe pa3BUTHE AJITOPUTMHYECKOrO MBIIJICHUS,
HEO0OXOIMMOI0, B YaCTHOCTH, IS OCBOEHHUs Kypca HMH()OpPMATUKH, M OBIAJICHUE
HaBbIKAaMHM J€AYKTUBHBIX paccyxkiaeHuil. IlpeoOpa3oBanue CcHUMBOJIBHBIX (opM
BHOCUT CBOM crnenu(puyecKuid BKJIAJ B Pa3BUTHE BOOOpPa)KE€HUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copepxanue (yHKUMOHATBHO-TPAPUYECKON JIMHUK HALEIEHO Ha MOJIyYeHHE
IIKOJIbHUKAMU 3HAHUN O (PYHKIUSAX KaK BakKHEHIIel mMaTeMaTH4ecKOW Mojaenu s
ONMMCAHMS U MCCIEIOBAHUSI PA3HO-O0pPAa3HBIX MPOLECCOB M SIBICHUW B MPUPOJAE U
obmiecte. M3yueHue 3Toro Marepuasnga CHOCOOCTBYET PA3BUTHIO Yy OOyYarOLIUXCS
YMEHUS MCIOJIb30BATh PA3JIMYHbIE BBIPA3UTEIBHBIE CPENCTBA A3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKjIaa B (GOpMHUpPOBAHUE
IPEACTABIECHUN O POJIM MaTEMATUKH B Pa3BUTUM LIUBWIN3ALUN U KYJIBTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe

CornmacHo ywyeOHOMY TuTaHy B 7-9 Kilaccax wu3ydaeTcsi y4eOHBIH Kypce
«AnreOpa», KOTOPBIA BKJIIOYAECT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucna W BBIUMCICHHS», «AJreOpandyeckue BBIpaXKEHUS», «YpaBHCHHUS U
HEpaBEHCTBa», «DYHKITUNY.

VY4eOHbIN IJ1aH HA WU3y4yeHue anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO B TEYEHHUE KaXJOro roja oOydeHHs, BCEro 3a TPH rojaa
o0ydenus — He MeHee 306 yueOHBIX YacoB.

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

Yucsia 1 BHIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JCSCATUYHBIC, MEPexXo] OT OAHOH (opMBbI 3amucu
npobeit Kk gapyroit. IloHsATHEe panmMOHAIBHOTO 4YHCHIA, 3alHCh, CpPaBHCHHE,
VOOPSAIOYUBAHUE  pPAllMOHATBHBIX  YHceN.  ApudMeTHyecKue  JEHUCTBUS  C
palMOHANIBHBIMYA 4YHCIIaMU. PellieHue 3amad U3 peajbHOM IPAKTUKUM HA 4acTH, Ha
TPOOH.

CrereHb C HaTypaJbHBIM TIOKa3aTENEM: OIpeEJeNieHne, Mpeo0pa3oBaHue
BBIPKEHUN Ha OCHOBE OMPEEIICHNUS, 3aMUCh OOIBIINUX YHUCE.

[IporeHTsl, 3amuch MPOLIEHTOB B BUJIE IpoOU U ApOOHM B BUAE MPOILIEHTOB. Tpu
OCHOBHBI€ 33]1a4/ HAa MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne NpPHU3HAKOB  JEIMMOCTH, PAa3l0KEHHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCHMMOCTHM, B TOM  4Yucile mOpsmMas ©  oOpaTHas
MPONOPLIMOHAIBHOCTH.

AuredOpanyeckue BbIpasKeHUsI

[lepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C MEpEeMEHHOU. [[omyctrmblie



3HA4YECHUS MEepeMEHHbIX. [IpencraBiieHUEe 3aBUCHMOCTH MEXIY BEJIMYMHAMHU B BUJE
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeoGpa3oBaHrie OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuwiia MnpeoOpa3oBaHUs CYMM M NPOU3BEIACHUI, MpaBuUia PACKPBITHS CKOOOK U
MPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBOIICTBa CTENIEHU C HATYpPAJIbHBIM ITI0KA3aTEIIEM.

OnHowrieHsl U MHOrouiaeHbl. CrteneHb MHoroujgeHa. Clo)KeHUE, BBIYMTAHME,
YMHOKEHUE MHOTOWIEHOB. DOpMYyIibl COKPAIIEHHOTO YMHOXKEHHUA: KBaAPAT CYMMBI U
KBagpaT pazHocTH. PopMmysia pa3HOCTH KBaApaTroB. Pa3nokeHre MHOIOWICHOB Ha
MHOKUTEIIN.

YpaBHeHus

VYpaBHeHUEe, KOpEHb YypaBHEHUs, TMpaBuiia MpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUs, pELICHNUE JIMHENHBIX ypaBHEHHUI. COCTaBIEHHE YPABHEHUH IO YCIOBHIO
3ajaud. PeleHne TeEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

*JluHeitHOe ypaBHEHUE C ABYMS TIEPEMEHHBIMH U €T0 rpaq)mc*z. Cucrema 1Byx
JUHEWHBIX YpPAaBHEHUN C JByMS NEPEMEHHbIMH. PellleHHe CHCTEM ypaBHEHUM
crocobom mnoactaHoBKU. [IpuMepsl pereHus: TEKCTOBBIX 3a7a4 € MOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKUMHA

Koopaunarta Touku Ha npsmoil. YuciioBsle TpOMeXyTKU. PaccTosiHue Mexay
IBYMsI TOYKaMH KOOPJIUHATHOU MPSIMOiA.

[MpsmoyronpHast cucremMa koopauHat, ocu OX m Oy. AbGcmmcca W opauHaTa
TOYKM Ha KOOpAWMHATHOW IockocTd. [Ipumepsl rpadukoB, 3aJaHHBIX (HopMyIamu.
Urenue rpadMKOB peabHbIX 3aBUCUMOCTEH.

[Nousitue Gynkimn. ['paduk dynkuuu. CroiictBa ¢pyHkuuit. Jlnnelinas QyHkius,
e rpaduk. I'papuk pyuxkumu Yy = kx + b. *I'paduueckoe pemieHue JIHHEHHBIX
YpaBHEHUMN U CUCTEM JIMHEHHBIX YPaBHEHUM ™.

8 KUIACC

Yucia v BbIYMCICHUS

KBagpatueiii kopenbp u3 uucna. *Ilonatue 00 wuppanmoHAIBHOM YHCIIE.
JlecsTuunble TPUOIMHKSHHST UppalMOHAIBHBIX uncen™. CBoicTBa apuMeTHIeCKuX
KBa/IPATHBIX KOPHEHW M WX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKCHUHN U
BBIYUCIICHUSAM. */[eliCTBUTEIbHBIC YHCIa™,

Crenens ¢ UenbIM NOKazaTesneM u e€ cBorictBa. CTaHapTHas 3alKCh YMCA.

AuredOpanyeckue BbIpaKeHUA

KBagpaTHbiil TpéXuiieH; pa3nokeHue KBaIpaTHOTO TPEXUIEHAa HA MHOKUTEIIH.

AnreOpandeckasi apoOb. OCHOBHOE CBOWMCTBO anreOpandeckoil apooOw.
CrnoxxeHue, BBIUMTAHHUE, YMHOXXEHHE, JCJICHHE aireOpamyeckux  JIpoOei.
PanrionanbHbie BhIpaKEHHS U UX MPEeoOpa3OBaHUE.

2 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



YpaBHeHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (popMyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOAALINXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiime
IpOOHO-pALIMOHATIEHBIE YPaBHEHHUS.

*T'paduueckas uHTEpHIpEeTalsl YPAaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM
JUHEWHBIX ypaBHEHUH ¢ JABYMs TNiepeMeHHbIMH™. [IpuMepbl pemieHus cucteMm
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEpAaBEHCTBA M UX CBOWCTBA. HepaBEeHCTBO ¢ ONHON NEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JIMHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUUMA

[Honstue Ppynkuuu. OOGIaCTh ONpeneNeHUss U MHOXKECTBO 3HAUCHUN (DYHKIIUH.
CrniocoObI 3aanust QyHKIUMA.

I'padpux ¢ynkumu. Yrenue cBoicTB (PyHkuu mno e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTpa)KaIOUIUX peaTbHbIE IPOIECCHI.

CDYHKIII/II/I, OIIUCBhIBAOIINC TIPAMYHO U 06paTHy10 MPpONMOPIMOHAJIBHBIC

k
3aBUCUMOCTH, UX Tpaduku. DyHKIHM Y = X, y = X, y = X, y = <

*I'paduueckoe perieHne ypaBHEHHU U CUCTEM YpaBHEHUM *.

9 KUIIACC

Yucia 1 BHIYUCICHUA

PanronansHbie yucia, *uppanoHaIbHbIe YMCIa, KOHEUYHbIE M O€CKOHEUYHBIE
JEeCATUYHbIE TpoOU. MHOXKECTBO ACHCTBUTEIBHBIX YWCEN; JACHCTBUTEIBHBIC 4YMCIA
Kak 0€CKOHEYHBIE JeCATUUYHBIE ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXIY
MHOECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSMOIA.

CpaBHEeHUE  JCHCTBUTENBHBIX YHUCEN, apuMeTUYECKUe JACHCTBUS C
JEHCTBUTEIHHBIMU YUCTAMU ™.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA, JUIMTEILHOCTH TIPOIECCOB B
OKpPY’KaroIIeM MHpE.

[Tpubnux€nHoe 3HaUE€HWE BEIMYWHBI, TOUHOCTH NpubOIMxKeHus. OKpyrieHue
yucen. [[pukunka u oneHka pe3ynbTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIIMXCSA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepsl peleHus ypaBHEHUW TPEThell U 4YETBEPTOM
CTEeTICHEH pa3I0’KEHUEM Ha MHOKHUTEIIH .

Peuiennie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckKiuM METOIOM.

VYpaBHeHune c JByMs NEpeMEHHbIMU U ero rpaduk. PemieHue cucrem IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs MEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OIHO M3 KOTOpBIX JIMHEHHOEe, a Jpyroe — BTOpoil crenenu. ['paduueckas
VMHTEPNPETALNS] CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.



Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HycioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemienue cucreM
JUHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBanpaTHele HEpaBeHCTBaA.
I'paduueckass wuHTEpHpeTalsi HEPABEHCTB M CHCTEM HEPAaBEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUUHA

KBagpartnunas ¢ynkuus, e€ rpapuk u cpoiictBa. Ilapabona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPUHU MapaboJIbI.

['paduku (GyHKIHII: y = kX, y = kx + b, y = X,
y = +x,y = SI/II/IX CBOMCTBA.

YucoBble NOCTEI0BATEIHHOCTH M MPOrPecCcuu

[loHsiTHE 4YHMCIOBOM MOCIENOBATEIBbHOCTH. 3aJaHUE TOCIEI0BATEIbHOCTH
peKyppeHTHOI popmMynoi u hopmysoit N-ro wieHa.

Apudmernyeckas U reoMerpuueckas mnporpeccur. Popmynbl N-ro ujieHa
apu(PpMETUIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

*N300pakeHne YICHOB apu(METUYECKOW W TeOMETPUYECKOW TPOTpECcCHid
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIOHEHIMAJIBHBIM POCT.
CnoXHBIC TTPOIIEHTHI ™.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3VJIbTATBI OCBOEHHMA
®EJIEPAJILHOW PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO OOecrneuuBaTh JOCTIKEHUE CHEAYIOIMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YNIHTATOB:

7 KIIACC

Yucsia 1 BHIYUCICHUA

BreimonHaTh, codeTas yCTHbIE W THUCBMEHHBIE MPHUEMBI, apuPMETUYECKUE
JNEUCTBHS C PALMOHAIBHBIMU YHCIIAMMU.

HaxonuTh 3HaueHHs] YUCIOBBIX BBIPAXKECHUI; MNPUMEHATH Pa3HOOOpa3HbIE
CrocoObl M TPUEMBI BBIYHMCICHUS 3HAYEHUW JPOOHBIX BBIPAKECHUU, COAEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIE TPOOH.

[lepexoguth oT omHOW (HhOpMBI 3amucd 4YHced K Ipyroi (mpeoOpa3oBBIBATH
JNECTUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUYHYIO ApoOb). CpaBHUBATH H
YOOPSIA0YMBATH PALIMOHATBHBIE YHCIIA.

OKpyrJIsITh YHCIa.

BbINONHATh NPUKHUIKY U OLUEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY 3HAUEHUU
YHUCJIOBBIX BBIPAKEHU.

BbInonHATh JEWCTBUSL CO CTENEHSMHU C HATypallbHBIMHM IOKa3aTelsaMu (C
OMOpOil Ha CIIPABOYHYIO MH(POPMAIIHIO).

[IpuMeHsTh NpU3HAKU JEIUMOCTH, PA3JI0KEHHE HA MHOXKHUTEIIM HAaTypalbHBIX



YHCElL.

Pemate mpocteliliiue MpakTUKO-OPUEHTUPOBAHHBIC 3a/aud, CBS3aHHBIE C
OTHOIICHHEM  BEJIMYHUH, MPOIMOPIIMOHATFHOCTBIO ~ BEJTUYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a7ad C YYETOM OTpaHUYEHUM, CBSI3aHHBIX
CO CBOMCTBAMM pacCMaTpPUBAEMbIX OOBHEKTOB.

AJire0OpanydecKue BbIpaKeHU s

OpueHTUpOBaThCSI B TMOHATUSAX U ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
anreOpanyecKkoil TepPMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPQKCHMM TMpU 3aJlaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrinonusaTs npeoOpa3oBaHus 1EJIOTO BRIPAKECHHUS] B MHOTOWICH NMPUBEICHUEM
NMOJI00HBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BrInonHATh yMHOXKEHHE OJIHOWIEHA HAa MHOTOWIEH W MHOrOWwieHa Ha
MHOT'OYJIEH, MPUMEHATh (POPMYJIbI KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPAaBOYHYIO UH(POPMAITHIO).

OcymiecTBIsATh Pa3I0KEHUE MHOTOUWICHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHCHUS
dhopMysT COKpaIIEHHOTO YMHOXKEHHUSI (C OTOPO Ha CIIPABOYHYIO HH(GOPMAIIUIO).

[TpumensTH TpeoOpa3zoBaHUsi MHOTOUJICHOB JIJIsl PEIICHUs PA3IUYHBIX 3a7a4 U3
MaTeMaTHKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonw3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMH IOKA3aTENIAMHU IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTIOPOI Ha CIIPABOYHYIO HHPOPMALIUIO).

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHEVHBIE ypaBHEHUSI C OJHOM NEPEMEHHOW, MPUMEHSSA IpaBHIIa
nepexoqa OT UCXOAHOTO YPAaBHEHHUS K paBHOCWIBHOMY emy. [IpoBepsTh, ABIseTCS 11
YHUCJIO0 KOPHEM YpaBHEHUSI.

HNmers mpenctaBieHue O rpa@UUYecKUX METOAaxX MPU PEIICHUU IJTHUHEWHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTes mnpuMepsl Map 4YHUCEN, SBISIOMUXCS PEHICHUEM JIMHEWHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMMU.

Ctpouth B KOOPJMHATHOMN IIOCKOCTH TrpavK JUHEHHOTO YpaBHEHUS C IBYMS
NEePEMEHHBIMHU; TTOTB3YACh TPaUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl JBYX JIMHEHHBIX YPABHEHUU C ABYMS NIEPEMEHHBIMHU, B TOM
quciie rpa@uiecku (¢ Ormopoit Ha ATOPUTM YIEOHBIX IEHCTBHM).

CocrtaBisTh (IOCI€ COBMECTHOI'O aHajiu3a) W pellaTh JUHEWHOE ypaBHEHUE
WU CUCTEMY JIMHEHHBIX YPAaBHEHHI MO YCIOBHUIO 3aJadyd, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4 MOJIYYEHHBIN PE3YIIbTAaT.

Koopannatsl u rpagpuku. PyHKUUM

N3o00paxaTh Ha KOOPJAMHATHON MPSMOW TOUYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW MJIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpJIHMHATaM;
CTpOHTH rpaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHkmm y = kX + b.

OnuchlBaTh € NOMONIBIO (PYHKIMM U3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH ([0 QJITOPUTMY Y4EOHBIX JEMCTBUM): CKOPOCTh, BPEMS, PACCTOSHUE;



1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTh, BpEMs, 00BEM padOTHI.
HaxoauTe 3HaueHre pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumaTe rpadpuyeckuid cnoco® MNpeACTaBICHHUS W aHaiIW3a HHQOpPMALUU;
U3BJIEKATh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HayaldbHBIE MPEJICTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
gucesn JUIsi CPaBHEHUS, OKPYIJICHUS M BBIUMCICHUM;, M300pa)kaTh JCHCTBUTEIIbHBIC
YyuCcia TOYKAMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpuMeHsTh TOHSATHE apUPMETUUECKOrO KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHU, HCIOJB3Yysl MNpPU HEOOXOJMMOCTH KaJbKYyJATOP; BBHITIOIHATH
npocTeiire MNpeoOpa3oBaHUsl BBIPAXKEHHUH, COJEpKAIIUX KBaJApaTHbICE KOPHH,
VCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX W MaJbIX YHUCEI C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panvecKne BbIpPasKeHH s

[IpyMeHAT, TOHSATHE CTEMEHW C  IEJbIM  [OKAa3aTesieM, BBIMOJHSATH
npeoOpa3oBaHusl BBIPAXEHUN, COJEpXKAIIUX CTETIEHU C IMEJbIM IToKazaTeneMm (C
UCIIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINH).

BbINOJIHATE HECNIOKHBIE TOXKAECTBEHHBIE MPEOOpPa30oBaHUS PAIMOHAIBHBIX
BBIp@KEHUU HA OCHOBE MPaBWJI ACHCTBUN HaJ MHOTOWICHAMH U aire0pandyecKuMu
TPOOSIMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensTs npeodpa3oBaHus BHIPAKEHUN JJI PEUICHUS Pa3IUYHBIX 3a]a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHbIC, KBAJpaTHbIE YpaBHEHUS (C MCIOJIBL30BAHUEM CIIPABOYHOU
uHGOpMAIMM) W pallMOHATbHBIE YpPaBHEHMS, CBOJAIIMECS K HUM, CHUCTEMBI JBYX
YpaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUU M CHUCTEM YpPaBHCHUH, B
TOM YHCIIE C TPUMEHEHUEM rpadudecKuX MpeACTaBICHUl (yCTaHABIUBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUN pEIIECHUs, €CIIM UMEET, TO CKOJBbKO, U Mp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoauTh OT cIOBECHOW (OPMYITMPOBKH 3amadu K €€ anreOpanveckoit
MOJIEIA C TOMOIIBIO COCTAaBJICHHS YPAaBHEHUS WIM CUCTEMbl YypaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33]1a4d MOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIATH
JUHCWHBIC HEPABEHCTBA C OHOM NMEPEMEHHOW M MX CHCTEMBI; JIaBaTh TpapUICCKYIO
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUMN

OnepupoBaTh Ha 0a30BOM YpOBHE (YHKIMOHAIbHBIE TOHSATUS U SI3BIK
(TepMHUHBI, CUMBOJUYECKHE O0O3HAUYEHUS); OMNPEAEsATh 3HAUYEHUE (PYHKUHUH IO



3HAYCHHUIO apryMEHTa; ONPEAENAThH CBOUCTBA (QYHKIMH MO e€ rpaduky.
N 2 3
Crpouth rpaduky dyeMeHTapHbIX QyHKIMA Buaa , Y = X5, Y = X7, Y =/x ,

k o o ..
Y= =; omnuchiBaTh CBOWCTBAa 4YHUCJIOBOM ¢yHKUUM 10 €€ Trpaduky (mpu
X

HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

9 KUIIACC

Yucia 1 BHIYMCICHUA

CpaBHUBATH U YIIOPSAA0OYMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTs apudmMeTnyeckure JeHCTBUS € pallMOHATBHBIMU YUCIIAMH, COYEeTast
YCTHBIE U IHMCBMEHHBIEC IIPUEMBI, BBIIOJHATH BBIYUCICHHUS C UPPALMOHAIBHBIMU
YUCIIAMHU.

Haxonuth 3HaueHMs CTENIEHEN C LIEJIBIMU II0KA3aTEIsIMU U KOPHEU; BBIUUCIIATH
3HAYEHUs YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTe  A€UCTBUTENbHBIE 4YHUCJA, BBINOJHATh MNPUKUAKY pE3yibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHelHbIE U KBaJpaTHBIE YPABHEHUsI, YPABHEHUS, CBOISAIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mnpocreiine CHCTEMBI JBYX JIMHEUHBIX YPaBHEHUU C JByMs
IIEPEMEHHBIMA WM CHUCTEMBI [IBYX YpPaBHEHMH, B KOTOPBIX OJHO YPAaBHEHHE HE
ABJIAETCS JINHEWHBIM (110 BU3YaJIbHOM OIIOpE).

Pemare mpocTeiiine TEKCTOBbIE 3aJayd  alreOpanyeckuM CcrocodoMm ¢
IIOMOILbI0 COCTABJICHUS YPABHEHMsS WM CUCTEMBl JBYX YPaBHEHHUU C JBYMs
[IEPEMEHHBIMU.

IIpoBOAUTE IPOCTEHIINE HCCIECIOBAHUS YPABHEHUW U CHUCTEM YpPAaBHEHUMU, B
TOM YHCJIE C IPUMEHEHUEM IpaQUUeCKUX MpeICTaBlIeHUN (yCTaHaBIUBaTh, UMEET JIN
YPaBHEHME WJIM CUCTEMA YPABHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemars nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA; M300pa’kaTh
pelIeHne HEPaBEHCTB HAa YHUCIOBOM INPSIMOM, 3aIlMCHIBATH PELICHUE C IIOMOLIBIO
CHUMBOIJIOB.

Pemats cucTteMbl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO; N300pa)xkaTh PEIICHNUE CUCTEMbl HEPABEHCTB HA YHCIOBOM
IIPSAIMOM, 3aIIMCHIBATh PELICHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 3a7a4.

DyHKUUA

Pacno3naBath (QyHKUMH H3y4uyeHHBIX BHIOB. Iloka3pIiBaTh CXEMaTUYECKU
pacrnojoKeHHe Ha KOOPAMHATHOW TIocKocTH TpadukoB (yHkimid Buma: Y = KX,

K .
y=kx+b, ,y=a +bx+c,y=x}y=+x, V= — B 3aBUCHMOCTH OT 3HAaYCHHI

K02 (PHUIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutrh M m300pakaTh CXEMaTUYECKH TpauKy KBaIpaTHYHBIX (DYHKITHH,
OTHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpadukam.

PacrioznaBaTh KBagpaTuyHyr (QYHKIMIO TO (GOpMyIe, MPHUBOIUTH MPUMEPHI
KBaIPAaTUIHBIX () YHKIIMIA U3 peaTbHON KU3HU, (DU3HKH, TEOMETPHH.



YucJioBbIC OCTEA0BATEIbHOCTH M NIPOrPeCcCUM

PacniozHaBaTh apu(phMEeTUUECKYIO U TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HbIX
crnoco0ax 3a1aHusl.

BbINOJNIHATE ~ BBIYMCIEHHS €  HMCHOJB30BaHWEM (opmynr N-ro  wieHa
apu(pMETHYEeCKO W TeOMETPUYECKOW Mporpeccuii, CyMMbl MEpBbIX N ujeHOB (C
OTOpPOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

Pemate 3amaum, CBSi3aHHBIE C YUCIOBBIMH ITOCJIEAOBATENBHOCTAMHU, B TOM
qyclie 33Ja4d U3 PEalbHOM KU3HMU (C MCIOJIb30BAaHUEM KaJbKyJIATOpa, LU(PPOBBIX
TEeXHOJIOTHIA).

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

OO6mue uenu u3ydeHus ydeOHoro kypca «l'eoMeTpus» NpeACTaBICHBI B
ITOOIT OOO. OHu 3aKAHOYaAIOTCS, MPEKIE BCETO B TOM, UTO HA YPOKAX I€OMETPUH
oOydJaromuiicsT yYUTCS TPOBOJUTH JOKa3aTeNbHBIC PACCYXJICHHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHHS, JOKa3blBaThb WMCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH PACCYKIACHHUS «OT MPOTHUBHOTO», OTIUYAThH
CBOMCTBa OT MpPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC yTBepxkAcHUsA. B oOydeHuu
YMEHHUIO PAacCyX JaThb COCTOUT BaXKHOE€ BOCHUTATEIILHOE 3HAYCHUE W3YUYEHUS
reOMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Btopoii 1enpi0 M3ydeHUsT TEOMETPUHU SIBISETCS HCHOJIb30BaHHWE €€ Kak
WHCTPYMEHTA MpU PEIICHUU KaK MaTeMaTUYECKHMX, TaK M IPAKTUUECKHUX 3ajad,
BCTPEUAIOIIUXCSI B peajbHOM  JKU3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHUM TE€OMETpPUU B IIKojie. J[JIsi 3TOro y4uTento
pEeKOMEHIyeTCs no0MpaTh 3aJa4u MPaKTUYECKOTO xXapakTepa TS
paccMaTpUBaeMbIX TEM, YYHTh OOYYaIOIIMXCSA CTPOUTh MaTEMaTHYECKHE MOJIEIH
pealbHBIX JKU3HEHHBIX CHUTyallui, TMPOBOJUTH BBIUUCICHUA U  OIICHUBATH
aJICKBaTHOCTh TIOJYYEHHOrOo pe3yibrata. KpailHe BaXHO NOJYEPKUBATH CBSI3U
reOMETPpUM C APYTUMH TIpeAMETaMH, MOTHBHUPOBATH HCIIOJb30BaTh OIpPEACICHUS
TCOMETPUYCCKUX (UTYp U TOHSATHMA, TEMOHCTPUPOBATH NMPUMEHEHHE IOJYUYESHHBIX
yMEHUH B (DM3UKE U TeXHUKE. DTU CBSA3HM Hanboee SPKO BHIHBI B TeMax «BeKTopbI»,
«Tpuronomerpruueckue COOTHOLICHUsA», «MeTon koopauHaT» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CormacHo ywyeOHOMY TuTaHy B 7-9 Kiaccax w3ydaercss Y4YeOHBIH Kypc
«I"'eomeTpusi», KOTOPBIM BKIKOYAET CIEAYIOIIME OCHOBHBIE DPa3Jeibl COAECPKAHUA:
«['eomerpuueckne Gurypel W HX CBOWCTBa», «l3MepeHHe TEOMETPUYECKUX
BEJIIMYMH», a Takke «JlekapToBbl -KOOpAMHATBI Ha IUIOCKOCTW», «BekTopsy,
«/IBmxenns mmockoctu» u «IIpeobpazoBanus mogo0us.

VYueOHbIi M1aH peaycMaTpuBaeT U3yYeHHUE T€OMETpUHM Ha 0a30BOM YpOBHE,
UCXO0llsl W3 HEe MeHee 68 ydeOHbIX 4YacoB B y4eOHOM TOJly, BCEro 3a TpH Troja



o0yueHus — He meHee 204 yacos.

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

7 KIIACC

HauanbHbie nousaTusa reomerpun. Touka, npsiMasi, OTPE30K, Jayd. Yros. Buasl
yrioB. BeprukaneHble U CMeXHbIE yriael. buccexktpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. IlapannenpsHOCTh U NEPIEHAUKYIAPHOCTD IPSAMBIX.

*Cummetpuunble  (urypel. OCHOBHBIE CBOWCTBA OCEBOM CI/IMMeTpI/II/I*S.
IIpuMepsl CUMMETPUU B OKPYKAIOIIEM MUDE.

*OCHOBHBIE TTOCTPOCHUS C TIOMOIIBIO IIUPKYIIS U THHEHKHT ™.

TpeyronabHUK. Bricora, MeauaHa, OuccekTpuca, UX  CBOMCTBA.
PaBHOOEApEHHBIN 1 paBHOCTOPOHHUMN TPEeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa ¥ MPU3HAKK paBHOOEIPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK MapaJieabHbIX NpsMbIX. CyMMa yriloB TPEYroJIbHHKA.
Bremnue yribl TpeyroyibHUKa.

[IpsMoyronbHblld  TpeyroibHUK. (CBOMCTBO MeIHMAaHbl MPSAMOYTOJIBHOTO
TPEyroJIbHUKa, MPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa IPAMOYIOJIBHBIX
TPEYroNLHUKOB. IIpAMOYTONILHBINA TPEYTOJBHUK ¢ YoM B 30°,

HepaBencTtBa B reoMeTpuu: *HEpaBEHCTBO TPEYrOJIbHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJblleM yriie W OOojblIell CTOPOHE TPEYroJbHUKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

*T'eomerpuueckoe MecTo TOYeK.* buccekrpuca yria u  cepeJuHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa H JIHaMeTp, HX CBoicTBa. B3ammHoe
pacCIIONIOKEHUE OKPY)KHOCTH M IpsMou. KacarenpHas M cekylnas K OKPYXKHOCTH.
OkpyXHOCTb, BIMCaHHas B Yroj. BrucaHHas H ONKMCAaHHAs OKPYKHOCTHU
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpauku. Ilapamnenorpamm, ero nmpusHakd W CBOWCTBA. HacTHbIE
Clly4aW TapajieorpaMMoB (TIPSIMOYTOJIbHUK, pPOMO, KBajapaT), WX NpPU3HAKH U
cBoiicTBa. Tpamemusi, paBHOOOKasi Tpamenus, e CBOWCTBAa U MPHU3HAKHU.
[IpssmoyronpHas Tpaneuus.

*Merton ynBoeHust Meauansl. LleHTpanpHas cumMeTpus.

Teopema @aneca u TeopemMa 0 NPONOPLUOHAIBHBIX O0Tpe3kax. CpelHue JUHUU
TpeyroJibHUKa U Tpaneuuu. LlenTp macc TpeyronpHuKa.

[Tomobue TpeyronpHukoB, Kod(pduimeHnt mnomodus. [lpuszHaku momOOUS
TpeyroiabHUKOB™. [IpriMeHeHrne nogo0us Mpu pelieHuu MPaKTUUECKUX 3aj1ay.

CaolicTBa Tmiomaged TreoMeTpudeckux ¢uryp. DopMmymisl s  IUIOIIAIA

3
3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX IMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



TpeyrojibHMKa, MapajenorpamMmma, pomda u Tpaneuuu. OTHOIIEHHE IUIOLIaneH
NMOoJ00HBIX GUryp.

Breruncnenue minomaned TPEyrojibHUKOB U MHOTOYI'OJIBHUKOB Ha KIJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemieHuu
IIPAKTUYECKUX 3a/ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO YyIJla IpPSIMOYI'OJBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpuroHoMmerpuueckue GyHKIUUA YTI0B
B 30°, 45° u 60°.

Brniucanuble ¥ LEHTpaIbHbIE YIIIbI, YOI MEXAY KacaTeJIbHOU U XOPIOU. YIJIbI
MEXJY XOpJamMu M CEKyIIMMU. BrucaHHbIE W OINKMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkeHue 1Byx okpyxHocred. Kacanuwe oxpyxHocteil. OOmue
KacaTeJbHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TtaHrenc ymioB or 0° go 180°.  OcHoBHOe
TPUTOHOMETPUYECKOE TOXKIECTBO. DopMmysbl mpuBeaEHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Perienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

*TIpeobpazoBanne mompoowus. [Tomodre coOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Mpou3BEAEHNN OTPE3KOB XOP/I, TEOPEMBI O MMPOU3BEAECHUN OTPE3KOB
CEKYIIHX, TEOpEMa O KBaJpaTe KacaTelIbHOU™.

Bexktop, mnmmHa  (MOADyNb)  BEKTOpA,  COHAIPABJICHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO HAIPABIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEepallMk HaJ BeKkTopamu. Pa3nokeHue BeKkTopa IO  JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel Bektopa. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPJWHATHI Ha IJIOCKOCTU. *YpaBHEHUS MPSAMOU™ M OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. [[JIMHA OKPY>KHOCTH. | pagycHas u paguaHHas
Mepa yria, BBIYMCIEHHE JUIMH Jyr OKpyxHocTeil. Ilnomaae kpyra, cekropa,
CerMeHTa.

*JIBuKEeHHs TIOCKOCTH M BHYTPEHHHE CHUMMETpUU QUTYp (3JIeMEHTapHbIe
npencrasnenus). [lapannensasiii mepeHoc. [loBopot™.

INTAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «T'EOMETPUS» (TIO
I'OAM OBYYEHHA)

OcBoenne yueOHOro Kypca «l'eomerpus» Ha YpPOBHE OCHOBHOIO OONIEro
oOpa3oBaHusl JOJKHO OOecCreyuBaTh JOCTHIKEHUE CIIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB:



7 KIIACC

Pacnio3HaBaTh n3y4eHHbIE T€OMETPUUYECKHE (QUTYPBI, ONPENEIATh UX B3aUMHOE
pacnoyiokeHue, HU300paxkaTb T'€OMETPUYECKUE (DUTYpBI; BBIIOIHIATh YEPTEHKHU IO
YCIIOBUIO 3a1aud. VI3MepsATh JTUHEHWHBIE U YIJIOBbIC BEJIMYMHBI. Pemiate 3amaum Ha
BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henate rpyOyro OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHON JKWU3HHM, Pa3MEPOB MPUPOAHBIX OO0BEKTOB. Pa3nmnuarh pasmepbl 3THUX
00BEKTOB MO MOPSAKY BETUUHUHBI.

Ctpoutrb uepTe:kM K TEOMETPUYECKHMM 3ajadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOSIINE BOMPOCH! /WM aIrOpUTMa YUEOHBIX IEUCTBU).

Ilonp30BaTbCAd IpPU3HAKAMM PABEHCTBA  TPEYTOJbHUKOB, MCIIOJIB30BaTh
NPU3HAKU U CBOMCTBA PaBHOOENIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOANUTE HOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCs NpPHU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEAMAHBI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIICHUH TeOMETPUYECKUX 3a7ad (C HUCIOJIb30BAHUEM 3pPUTEIBHON HArJsSJHOCTH
U/Wnu BepOaIbHOM OTOPHI).

Onpenenste NapajieIbHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymas. OnpenensTe MapayuleibHOCTh NPSAMBIX C MOMOILIBK PaBEHCTBA
PAcCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYrOU MPSIMOM.

Pemats 3aaun Ha KiieTyaToit Oymare.

[TpoBOIUTH BHIYMCIECHUS U HAXOAUTh YUCIIOBbIE U OyKBEHHbIE 3HAUCHHUSI YTIIOB
B TE€OMETPUUYECKMX 3aJ1adyaX C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX TMPU MEPECECYCHUH JIBYX
NapajuIebHbIX NPSMBIX CEKyIled. Pemarhs npakThueckue 3aJauyd Ha HAXOXKICHUE
YTJIOB.

NmeTp npencraBieHUE 0 NOHATHE TEOMETPUUECKOIO MECTA TOYEK.

@opmMynUpOBaTh ONPEACIEHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHaMerpa
OKPYKHOCTH, IOJb30BATHCA UX CBOMCTBAMH. YMETh NMPUMEHATh 3TU CBOMCTBA IIpHU
pELICHUH 3a1ay.

OpueHTHpOBaThCS B MOHATUSX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
LEHTP ONMHMCAaHHOH OKpykHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (haKTaMu O TOM,
4YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MEPECEKAOTCsl B OJHON TOYKE, U O TOM, YTO
CEepPEAUHHBIE NEPIECHAUKYJISAPBI K CTOPOHAM TPEYIOJbHHMKA IIEPECEKAIOTCSA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TMOHATUAX U ONEpPUPOBaTh Ha 0a30BOM YpOBHE:
KacaTenbHasd K OKPYKHOCTH, TEOpeMa O IEPIEHAMKYJSIPHOCTH KacaTelbHOW H
paguyca, IpOBEIEHHOTO K TOYKE KaCaHHUs.

HNmers mnpencraBieHue O MPOCTEHIIMX T€OMETPUYECKMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICJIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LHUPKYJIA U
JIMHEVKH.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUJBl  YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
M0JI30BAThCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a]ad.

OpueHTHpPOBaTbCA B MOHATHM — TOYKHU IEPECEYEHUS] MEIHMAH TPEyroJbHUKA
(eHTpa Macc) B pelieHru 3aa4.

BrnageTs noHsTHEM CpeHEN IMHUM TPEYTOJbHUKA U Tpareluu, IPUMEHATb UX
CBOWCTBA IIPU PELICHUU IIPOCTEUIINX T€OMETPUUECKUX 3a1ad. VIMeTh IIpecTaBiIcHue
o Tteopeme daneca u TeopemMe O MPONOPUUOHATBHBIX OTPE3KAX, MPUMEHATh UX JJIs
pElIeHMs MPAKTUYECKUX 3a7a4 (C OMOpOM Ha 3pUTENIbHYIO HATJISIHOCTB).

[IpyuMeHsAT, TNpU3HAKK MOAOOUS TPEYrOJIBHUKOB B PEIICHUU HECI0XKHBIX
reOMETPUYECKHUX 3a/au.

[lonb3oBaThcst Teopemoin Iludaropa st pelieHUs TEOMETPUYECKUX H
NPAaKTUYECKUX 3a/ad.

Bnagets mDOHATHSMH CUHYCAa, KOCHMHYCa W TaHIeHca OCTpOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [l01b30BaThCsl ATUMHU TMOHATUSMU JJIsi pELIEHUs
NPAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM MPABUTIA).

Beruucnare  (pasnuuHbIMH - criocoOamMu) (C OMOPOM  HA  CIPABOYHYIO
uHpOpMAIIMIO) TUIOHIAAb TPEYroJbHUKA W IUIOMIAJA MHOTOYTOJBHBIX (QUTYP
(MoaB3ysACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMeHITh MOSydeHHbIE YMEHUS B
NPAKTUYECKUX 3a7a4ax.

Brnanerp NOHATUSMM BIMCAHHOTO M UEHTPAJIbHOIO YIJla, HCIIOIb30BATh
TEOPEMBI O BIMCAHHBIX yriax, yriax MexIy XOopAaMmH (CEKYUIUMHU) U YIIe MEXIy
KacaTeJIbHOW M XOPAOW MPU PELIEHUHU MTPOCTENUIITNX T€OMETPUYECKUX 3a1a4.

Branerp MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPY PEUIEHUH MMPOCTEHUIINX 3a]1ay.

[IpuMeHATh NONYYEHHBIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJENH TSl 33]1a4 peajlbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLINE BBIUYUCIIEHUS C
NpUMEHEHHEM TOJ00US U TPUTOHOMETPHHM (MOJB3YSACh, TI€ HEO0OXOIUMO,
KUIBKYJIATOPOM).

9 KUIIACC

3HaTh TpUTOHOMETpUYEeCKHe (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MIOMOIIBIO PA3TUYHBIE DJIEMEHTHl MPSMOYTOJIBHOIO TPEYroJIbHUKA («pELICHUE
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJISITOPA) AJIMHBI U
YTJIBI 1J1s1 HETAOJIMYHBIX 3HAUYCHHM.

[Tonp3oBaThCcss opMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM ISl HAXOXKACHUS COOTHOLICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OIOPOM Ha CIIPABOYHYIO WH(OpMAIIHIO).

Ncnons3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTrOJbHHUKA («PEIIeHUE TPEYTrOJIbHUKOBY»), NPUMEHSATh WX MPH
pEeLIEHNH MPOCTEHIINX T€OMETPUUYECKUX 3a]1ay.

Bnaners nonsitusimu nmpeoOpa3oBaHusi MoA00Ms, COOTBETCTBEHHBIX JIEMEHTOB
noaoOHbix ¢uryp. Ilonp3oBaThCs CBOMCTBAMM MOA00MS TMPOU3BOJIBHBIX (UTYD,



YMETh BBIYUCIATH JJIMHBI U HAaXOJIUTh YIJIbI Y MOJOOHBIX QuUryp (1o anroputMy
yueOHbIX neiicTBuil). IlpuMeHaTh CcBOMCTBa MOAOOMS B MPaKTUYECKUX 3a/layax.
YMeTh NpUBOUTH IPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaThCsl TeOpeMaMHu (IO BU3yaJIbHOW OMOpPE) O MPOU3BEACHUHN OTPE3KOB
XOpJ1, O IPOU3BEICHUH OTPE3KOB CEKYILUX, O KBAJpaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUYECKUH U (PU3NUECKHM
CMBIC]I, NPUMEHATh HUX B PEIIEHUH TEOMETPUYECKUX M (U3MYECKUX 3a/]ad.
[IpuMeHsATh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKIECHUSI IJTUH U YIJIOB.

[Tonb30BaTHCS METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSThH €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Bnagets MOHATUSMU TNMPAaBUIBHOIO MHOT'OYTOJIbHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YTH OKPYKHOCTH M PaJMaHHON MEpbl YIJIa, YMETh BBIYHMCIATH IUIOIIAb
Kpyra U ero 4acted (c omopodl Ha cmpaBouHyro wHHpopmanuio). IlpumeHsTh
NOJIyYEHHbIE YMEHHMSI B IPAKTUUYECKUX 3aadax.

Haxomute ocu (MM UEHTPBI) CUMMETpUM (UTYyp, TPUMEHSTH JBHXKEHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh, TOJIydeHHBIC 3HAHMSI HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE
MOJIENU NSl 33]]a4 PeasIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS C
OpUMEHEHHUEeM TOoJ00MsI W TPUTOHOMETPUUECKUX (yHKIMM (MOnb3ysch, TIe
HE00XO0UMO, KAJIbKYJIITOPOM).

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

Lenau n3yyeHusi yuedOHOro Kypca

B coBpeMeHHOM 1HHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJBINYI0 3HAYMMOCTD, KaK C TOUYKH 3PEHHUS MPAKTUYECKUX MPHUIIOKEHUH, TaK U
uX poiu B oOpazoBaHuHU. Kaxaplii 4elOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HET0 JaHHBIX. A 1Jis 000CHOBAaHHOTO MPHUHSTHUS PEIICHUS B
YCJIOBHSX HEJOCTaTKA MIIM M30bITKA HHDOPMAIIMK HEOOXOIUMO B TOM YHCIJIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE U CTATHCTHYECKOE MbIIUIeHHE. IMEHHO To3TOMY
OCTPO BCTaJla HEOOXOAMMOCTH CGHOPMHUPOBATH y OOYUYAIOMIUXCS, B TOM YHCIE
obOyuarommmxcs ¢ 3IIP, ¢pyHKIIMOHANBHYIO TPAaMOTHOCTH, BKJIIOYAIONIYI0 B ceOsl B
KauecTBE HEOTHEMJIEMOW COCTABIISIIONICH YMEHUE BOCIPUHUMATH M KPUTHYECKHU
aHANMM3UPOBATh MH(POPMAIIHMIO, TIPEICTABICHHYIO B Pa3JIMYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTe€p MHOTHX pEalbHBIX TIPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUEThl. 3HAKOMCTBO C OCHOBHBIMU
mpUHIMIaMu cOopa, aHaau3a U MPEJICTABICHUS JaHHBIX U3 PA3IHYHBIX chep Ku3HU
00IIecTBa M TOCYIapCTBa MPUOOIIAET O0YJAOIIMXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yuyeOHOro Kypca «BeposSTHOCTH W CTaTHCTHKA»
OCHOBHOM IITKOJBI BBIICTIEHBI CIEIYIONINE COACPKATEIHHO-METOIUYCCKIE JINHUU:
«IIpenacraBienne JaHHBIX W ONHUCATENbHAS  CTATUCTUKAY, «BeposSTHOCTBHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadoBy.

Conepxxanne muann «IIpencraBieHre MaHHBIX W OMHUCATENbHAS CTATUCTUKAY



CIIY>KUT OCHOBOM J1s1 (HOPMUPOBAHUS HABBIKOB pabOThI ¢ UH(pOpMAIUEH: OT YTCHUS U
MHTEpHNpeTalud HHQOpMALMU, NPEACTABICHHOW B TaliuIax, Ha auarpaMmax u
rpadukax 10 cOopa, NOpEACTaBICHUS W aHalIW3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTUCTHUYECKUX XapaKTEpPUCTHK CpPEeIHUX M paccenBanus. Pabortas ¢ naHHBIMH,
obOyuvaromuecs ¢ 3[1P yyatcs cuuThIBaTh U MHTEPHPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTUpPOBaTh M KPUTHUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MBIIUISITh Haj
dakTOpaMH, BBI3BIBAIONIMMU W3MEHYHMBOCTh, M OILICHMBATh WX BIHUSHUE Ha
paccMaTpUBaEMbIE BEITUYUHBI U TIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIyYahHOM HW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHICHUMH CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM Il U3YUYCHUS
TeOpuH BeposiTHOCTel. bosbinoe 3nauenue s odyqaromuxes ¢ 3I1P 3nech umerot
NPaKTUYECKUE 3aJlaHMs, B YACTHOCTH OIBITHl C KJIACCUYECKHMMHU BEPOSITHOCTHBIMU
MOJEJSIMHU.

[loHsiTHEe BEpPOSATHOCTH BBOAMUTCS KaK Mepa MpaBaoONoaoOust CIy4ailHOro
coObrtus. [Ipu uzyuenun kypca oOyuvaromuecs ¢ 3[1P 3HakomaATCS ¢ mpocTeHIIUMu
METOJAaMU  BBIUMCIICHHS BEPOATHOCTEHM B  CIy4allHbIX JKCIEPUMEHTaxX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMM ~ HMCXOJIaMHU, BEPOSITHOCTHBIMU 3aKOHAMHU,
NO3BOJIAIONIMMHU CTaBUTh W peliath 0oyiee CIOXKHbIE 3anadd. B Kypc BXOAST
HayajbHbIC TPEACTABICHUS O CIy4YalWHBIX BEJIUYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
3[IP ¢ MHOXECTBAaMM M OCHOBHBIMU ONEpAIUSIMH  HAJ  MHOYKECTBaMHU,
paccMaTpuUBarOTCs IpPUMEPhl NPUMEHEHHWs I pelieHus 3ajJad, a TaKkKe
UCIIOJIb30BaHMS B APYTHMX MaTEMaTUYECKUX KypcaX U YUeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 xnaccax usywaercs Kypc «BeposSTHOCTh MU CTaTUCTHKa», B KOTOPBIH
BXomaT paznensl: «llpencraBieHne [OaHHBIX W ONMCATEIbHAs CTATUCTHKAY;
«BeposTHOCTEY; «DNIeMEeHTh KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Ha u3ydenne nmanHoro xypca oTBOAMT | y4eOHBIH Yac B HEJENIO B TEUCHUE
KaXxJ10ro rojga ooydeHusi, Bcero 102 yueOHBIX daca.

COHEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (TTO
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBienne MaHHBIX B BUAC TAOIHI], AMarpamm, rpadukoB. 3amoIHEHUE
Ta0JIUL, YTEHUE U MOCTPOCHUE UarpaMM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UteHue rpauKoB pealibHbIX MpoleccoB. M3BiaeueHne nHpopMau U3 quarpaMmm u
Ta0JIM1, UCIIOJI30BAHUE U UHTEPIPETAIUS TAHHBIX.

OnucartenpHas CTaTHCTHKA: CpeaHee apudmeTrwueckoe, MeaWaHa, pa3Max,
HauOoJblllee U HAWMEHbIIEE 3HAYEHUs Hal0opa YHUCIOBBIX HNaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYUBOCTH.

*Cny4yaliHbIii SKCTIEPUMEHT (OTBIT) M CIy4aitHoe coObiTHe. BeposTHOCTh u



yacToTa. Pojib MaJloBEpOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOAE U
B 001ecTBe. MOHETa M UrpabHasi KOCTb B TEOPUU BEPOATHOCTEN™ ",

*I'pad, BepmmnHa, pebpo. Crenenp BepuminHbl. Yucio pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemum m nukiel. [lytu B
rpadax. O6xox rpada (diiepoB myTh). [Ipencrasienue 06 opueHTUPOBAaHHOM Tpade.
Pemenue 3amay ¢ noMonibio rpados™.

8 KUIACC

[IpencraBneHne n1aHHBIX B BUjIE TaOJUIl, TUarpaMM, rpad)ukoB.

MHOXeCTBO, dSJEMEHT MHOXEeCTBa, MOAMHOXecTBO. Omnepamuu  Haj
MHOKECTBAMH: 00bE/IMHEHUE, NepeceueHue, nonoaHenne. CBoicTBa onepamuii Haj
MHOECTBAMH: EepPEMECTUTENIHHOE, coueTaTelIbHOE, pacnpeieTuTeNbHOE,
BKJItOUeHUs. lcmonb3oBaHWe TpaUUECKOro TNPEACTaBICHUS MHOXECTB s
OMHCaHUs peajbHbIX MPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a/aY.

*M3mepeHue pacceuBaHUs JIaHHBIX. JlMCIepcHs M CTaHAapTHOE OTKJIOHCHHE
YHCIIOBBIX HA0OpOB. /[narpamMmma paccenBaHus ™.

DOneMeHTapHble COOBbITUSL  clydaiiHOro ombita. CiydaliHble  COOBITHS.
BepositHocTu coObITHiA. ONBITE ¢ PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH.
Cnyqaitaeiii BbI00Op. CBsI3b MEXKY MAJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU
COOBITHUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IYTHU, CYIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXKIY YHUCIOM BepmMH W 4yuciom pédep. IIpasuio
yMHOKeHus. Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxueie coObiTud. [uarpamma Oiinepa. OObeAuMHEHHE U
nepeceuenue  coObiThii.  HecoBmectHbie  coObiTus.  dopmyna  cloKeHUsS
BEPOSITHOCTEN. Y CIIOBHAs BEpOATHOCTh. IlpaBuiio ymHOxeHus. HeszaBucumbie
coObrTus. IlpencraBmeHue skcnepuMeHTa B BHJAE JepeBa. Pemienue 3agad Ha
HaXOXJICHUE BEPOSTHOCTEH C TMOMOINBIO JepeBa CIy4alHOrO JKCIIEPUMEHTA,
auarpamm Ditepa™.

9 KJIACC

[IpencraBinenne MaHHBIX B BHIE Tabnwi, jauarpamM, Tpadmukos,
WHTEpIpEeTalns NaHHbIX. UTeHHEe M TOCTpOeHUE TabiuIl, AuarpaMm, rpaukoB IO
peallbHbIM JAaHHBIM.

[lepecranoBku u (pakropuan. CoyeTaHuss U YUCIO coueTaHUU. *TpeyrosbHUK
[Nackans™. Pemenue 3aa4 ¢ UCIOJIb30BAHUEM KOMOUWHATOPUKH.

*TeomeTrpuueckass BeposiTHOCTh. CiydallHbIN BBIOOp TOYKM W3 (PUTYpHl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH ™.

Ucnbitanue. Ycnex u Heyaaua. Cepust McbITaHUi 10 nepBoro ycrnexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepun UCTIBITAaHUN bepHym.

CnyyaiiHas BenMYMHA W pacHpeiesieHue BeposiTHOCTeW. MaremaTuyeckoe

4 SHCCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOr o MaTepuaia.



oXxuzgaHue U gucnepcus. IIpumepbl  MareMaTU4eCcKOro  OXKHUAAHUS — Kak
TEOPETUUYECKOI0 CPEIHETr0 3HAYCHUs BEIMYMHBL. MaTeMaTH4ecKoe OXHUIAHUE U
NUCIIEPCUS CIIy4YalHOU BEJIUYMHBI «YUCIIO YCIIEXOB B CEpUU UCIIBITAaHUN bepHyiuny.

[lonstue o 3akoHe OosblIMX uyHcesl. M3MepeHne BEpOSTHOCTEH C MOMOUIBIO
qacToT. Posib 1 3HaueHME 3aKOHA OOJIBIINX YUCE B IPUPOAE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSTHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHNMA)

IIpenmeTHbIE pe3yabTaThl OCBOCHUA Kypca « BEpOsITHOCTh U CTATUCTHUKA» B 71—
9 Kxiaccax XxapakTepu3yrTCs CIECIyIOUUMU YMECHUSIMU.

7 KIIACC

Uutate wuHbOpManMio, NPEACTaBICHHYIO B TalbluIax, Ha JUarpaMmmax;
NpeACTaBIATh JIaHHBIC B BHUJAE TaOJUIl, CTPOUTH JUArPaMMBbl (CTOJOUKOBBIC
(cTonmbyaThie) U KPYroBbIe) MO MacCHBaM 3HAYCHHH (C MUCIIOIb30BAaHUEM 3PUTEIBHON
HATJISITHOCTH /WK BEPOAIBHOM OTIOPHI).

OnuceiBaTh U UHTEPOPETUPOBATH  pPEAIbHBIE  YHCIOBBIE  JIaHHBIC,
peCTaBICHHBIC B TAOIMIAX, HA AUArpaMMax, rpadukax.

OpueHTHpOBATHCSI B TIOHATHUSIX M OINEPUPOBATH MMH Ha 0a30BOM YPOBHE:
cpeaHee apupMeTHIECKOE, MeIaHa, HauOoJIbIlIee ¥ HAUMEHbIIIEE 3HAUSHHUS, pa3Max.

NmeThs mpencraBieHUEe O CIy4allHOM M3MEHUYMBOCTH Ha NIpUMEpax IIEH,
bU3UYECKUX BEJIWYWH, AHTPOIIOMETPUUYECKUX JIaHHBIX; HUMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

W3Bnekate U mpeoOpa3oBbIBaTh WHGOPMAIUIO, TPEACTABICHHYIO B BHJE
TabJIUIl, auarpamm, rpauKoB; MPEACTaBIATh aHHBIE B BUJE TAaOJUI], JUATPAMM,
rpaduKoB.

OnuceIBaTh MOCIIE COBMECTHOTO aHAJIN3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MOKa3aTeJed: CpelHUX 3HAYEeHW U Mep pacceuBaHus (pa3Max, OHUCHEPCHUS U
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTps 4acTOThI YMCIOBBIX 3HAUYEHUI U YaCTOTHI COOBITHH, B TOM YHUCIIE MO
pe3yiabTaTaM M3MEPCHHH W HaOMIOMCHWH (C  HWCIOIB30BAaHUEM  3PHUTCIHHOM
HaIrJISTHOCTH W/WIU BepOaIbHOM OMOpPHI).

HaxomuTe BEpOATHOCTH CIyYailHBIX COOBITHH B OMBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITUI, B TOM 4YHUCIE€ B ONbITAX C PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU (C HMCIIOIB30BAHUEM 3PUTEIBHON HATJISIAHOCTH W/HWIIA
BepOaIbLHOI OMOPHI).

Nmers mpencraBieHue o0 Tpa@UUECKUX MOJENAX: JEPEBO  CIIy4ailHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Dilsiepa, YUCI0Bas OpsiMast.

OnepupoBaTh MOHITUSIMU Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJAMHOMXECTBO;
BBITIOJIHATH OINEpalMK HAJl MHOKECTBAMU: 00bEeIMHEHUE, NTEpEeCeUCHHE, JOOTHEHNUE,



NEPEUNCIATh  AIEMEHTbl MHOXECTB; INPUMEHATh CBOWCTBA MHOXECTB (C
MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPBHI).

Nmets mpencrtaBieHue o rpauueckoM MNpPe/ICTaBICHUE MHOXKECTB U CBS3EH
MEKly HUMH JIJIs1 ONIUCAHUS MIPOLECCOB U SIBIICHUW, B TOM YMCJIE IIPU PEIICHUU 3a7a4
U3 JIPYrUuX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

N3Bnekars 1 mpeoOpa3oBbiBaTh HHGOPMAIIHIO, IPECTABICHHYIO B Pa3IMUHbBIX
HMCTOYHUKAX B BUJIe TaONUIl, nUarpaMm, rpadukoB; MPEICTABISITh JAaHHBIE B BUJIE
Ta0IuII, AUArpaMm, rpaduKos.

Pemate mpocreiinivie 3ajgaud OpraHU30BaHHBIM TIEPEOOPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BAHUEM KOMOWHATOPHBIX MPABUI U METOJIOB.

Nmerts mipencraBiieHre 00 OMUCATENBHBIX XapaKTEPUCTUKAX IS MacCHUBOB
YUCIIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAUECHUSI U MEPBI pACCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJIE MOJb3YsCh
pe3yiabTaTaMy MPOBEAEHHBIX U3MEPEHUN W HAOIIOICHUI (C OMOPON Ha CIPABOYHYIO
uH(dOpMaIHio).

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUH B HM3YYEHHBIX OMBITaX, B TOM
YuCJ€ B ONBITAaX C PABHOBO3MOXXHBIMH DJIEMEHTAapPHBIMH COOBITUSAMH, B CEpPHUAX
UCIIBITAHUH JI0 TIEPBOTO yCIEXa, B CEPUSAX UCTBITAaHUU bepHyu.

NMers mpencraBieHue O CIy4allHOM BEIWYMHE W O paclpeleseHUuU
BEPOSITHOCTEMN.

Nmers mnpencraBieHue O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
pUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe IUIAHUPOBAHUE M KOJMYECTBE YACOB, OTBOJMMBIX HAa OCBOCHHME KaXKJOW TEMbl Y4eOHOIo MpeamMeTa
«Matematuka» ¢enepaabHON aTanTUPOBAHHON OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS
oOy4aromuxcs C 3aJep>KKOM TMCUXUYECKOTO Pa3BUTHUS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM pa3liesioM (eaepanbHOM
paboueil mporpaMMbl yyeOHOro mnpeamera «MaTtemaTuka» oOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro oOpa3oBaHUS.
[Tpu sTom Opranuzaiusi BopaBe caMa BHOCHUTh U3MEHEHHS B COJIEpKaHUE U paclpeiesieHre yueOHOTO MaTrepualia 1o rojaam
oOy4eHus, B TMOCIEI0BATEIbHOCTh HU3YYEHUS] TE€M U KOJMYECTBO YacCOB Ha OCBOCHUE KaXJIOW TEMbl, OIpe/eleHnue
OpraHu3aInMoOHHBIX (GopM oOydeHus U T.1. OOOCHOBAHHOCTh JIAHHBIX U3MEHEHHI OTpeIeNIeTCsl BRIOpaHHBIM 00pa30BaTeIbHOM
opranuzanuein YMK, unauBu1yaabHBIMUA TICUXO(PU3UYECKUMHE OCOOCHHOCTSIMU KOHKPETHBIX oOyuaroruxcs ¢ 3[1P, crenensio
YCBOEHHOCTH HUMHU Y4YE€OHBIX TE€M, PEKOMEHAAIMAMH 10 OTOOpYy W ajanTaiud Y4eOHOro marepuaia Mo MaTeMaTHKe,
IIPE/ICTABICHHBIMU B [I0CHUTEIBHOM 3aITUCKE.

5 knacc (ne menee 170 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS

4acoB)
HarypajbHbie Hecarnunas cucrema cuucneHus. Psan HarypanpHbIX uucel. |UuTaTh, 3anMcbIBaTh, CPABHMBATHL HATYpAJIbHBIE YUCIA;
unciaa. leiicrBus ¢ |Hatypanpnbeiii psaa. Yucno 0. HarypanpHbele 4ucia Ha|y4acTBOBAaTH B OO0CY:XKIEHHMH CIOCOOOB YIIOPSIOYMBAHUSA
HATYPaJbHBIMU KOOp-AMHATHOU MIPSMOU. CpaBHeHue, OKpYIJICHHUE | UHCET.
YU CIAMM HaTypaJIbHbIX YUCEL. HN300paxkaTh, KOOPAMHATHYIO NPSIMYI0, OTMe4YaThb 4YuUCIa

(43 u)

Apudpmernueckue JeHCTBUA C HaTypaJbHBIMH UHCIIAMHU.
CpolicTBa HyNd NpU CIO0KEHMM M -yYMHOXEHHMH, CBOHCTBa
€IMHHMLBI  Ipu  yMHOXeHuu.  [lepemecturenbHoe
COUETATEIbHOE  CBOMCTBA  CJOXKEHUS WU YMHOXKCHMS,
*pacrpeIenTeNbHOE CBOHCTBO YMHOKEHM™ *.

TOYKaMH Ha KOOPAMHATHOW NIPSAMOM, HAXOAUTh KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaiabHOTO psiaa, uncen 0 u 1 npu
CJIOKEHUH U YMHOXEHHH.

Hcnoab30BaTh NpPaBWJI0 OKPYIVICHHUS HATypPalbHBIX YHCEIN
pY HEOOXOIUMOCTH € OTIOPOH Ha aJrOPUTM IMpaBHIIA.




*Jlenutenn W KpaTHbIE™ uuCla, PA3JIOKEHUE YHCIAa Ha
MHOxuTenu. Jlenenue c ocrtarkoM. IIpocTeie um cocraBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypalbHBIM [T0KA3aTEIEM.

Hucnossle BEIpAKEHUS; IOPAIOK JACHCTBUM.

Pemrenne TeKCTOBBIX 33124 Ha Bce apu(pMeTHIECKue ACHCTBYS,
Ha JBM)KEHUE U MOKYIIKH.

BeinoiHATL apudMernyeckue AeiiCcTBUA C HaTypaabHBIMU
YUCJIaMHU, BBIYMCJISTHL 3HAYEHUS YHUCIOBBIX BBIPAKEHHUM CO
cKoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIICHHU,
HCNOJIb30BATh TEPMHMHOJIOTHIO (OCHOBaHME, I10KA3aTellb),
BBIYUCJIATh 3HAYEHUs] CTENEeHEH Ipu HEOOXOAUMOCTH C
BHU3YyaJIbHON OTIOPOM.

BbINOTHATL NPUKUAKY M OIEHKY 3HA4CHUM YHCIOBBIX
BBIDQ)XCHUI, MpeAJaraTb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYHCIICHU M.

Hcnonb3oBath MpH BBHIYUCICHUSAX MNepPeMeCcTUTENbHOE U
coyeTaTreibHOEe CBOMCTBA CJI0KEHHMS] M YMHOMKEHHS,
*pacnpenenurejibHOe CBOICTBO YMHOKEHUs™;
dopmynupoBaTh M TNPUMEHSTH IpaBWia NpPeodpa3oBaHHUS
YHCJIOBBIX BbIpPa:KeHU i HA OCHOBe CBOJNiCTB
apupMeTnyecKux JAelicTBHII NpUM  HEOOXOAUMOCTH C
HanpasJisiloNIeld MOMOIIbIO.

@®opMyIHpPOBATH ONMpeNeJeHus JACIUTENsT M KpaTHOro (c
OTNOpOM Ha ajropuTM TMpaBuia), Ha3bIBATh JICIUTEIH U
KpaTHBIE YHUCIIA; PACNO3HABATH IPOCThIE U COCTABHBIE YMCIIA;
¢opMyaupoBaTh U NPUMEHATHh NPU3HAKH JCITUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM NpPaBUJIA); MPHUMEHSATh
AJITOPUTM  PA3JIOKEHUS 4YUCIA HA IPOCThIE MHOXHUTEIH;
HAXOJUTh OCTAaTKU OT JEJICHUS U HETIOJIHOE YaCTHOE.
Pacno3naBaTh WCTUHHBIE M JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJbHbIX yucnax, NPUBOAUTH NpUMepbI u
KOHTPIIPUMEDBI, CTPOMTH BBICKA3BIBAHUSA W OTPULAHUSA
BBICKA3bIBAHUI O CBOMCTBAxX HATYpaJIbHBIX YHCE C ONOPOM Ha
obpaszerr.

Pematp TEKCTOBBIE 3amaud  apuMETHUYECKUM CIOcoOoM,
HCIO0JIL30BATh 3aBHCHMOCTH MEXIYy BEIWYHMHAMH (CKOPOCTbD,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U ZIp.) NpH
HEOOXOJMMOCTH C HMCIOJIb30BAaHUEM CIPABOYHOM MH(opMaruu:
aHAJIM3MPOBATH TEKCT 3a/1a4l, nepeopMyUpoBaTh YCIOBUE,




H3BJIEKATh HE00X01uMblIe JTaHHBIE, YCTAHABJIHUBAThH
3aBUCHUMOCTH MEXIYy BEJIWYMHAMU TIIPU HEOOXOIUMOCTH C
HaIPaBJEIOIIEN TOMOLIBIO.

MopaenupoBaTh XOJ PELIEHUS 3aJaud C IOMOINBIO PUCYHKa,
CXEMBI, TaOIUIIBL.
IIpuBoauTh, pa3duparth
pelmeHuii  TEKCTOBBIX  3aJad
HAIPaBJIAIONIEH TOMOIIIBIO).

C noMompbI0 MeAarora OLEHUBATH IOJIYYCHHBIA PE3yJbTaT,
OCYLIEeCTBJSATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIIMOKHU.

*Pemiate 3a1a4M ¢ MOMOIILI0 Mepedopa BceX BO3MOMKHBIX
BapMAHTOB™.

3HAKOMHMTBCS C HCTOPUEN Pa3BUTHS apU(PMETHKH.

pas3iIu4dHbIe
(npu

peHIeHI/ISI, 3aIlIucCu
HEOOXOIMMOCTH C

Harasanast
reomerpus. Jinnun
HA MJIOCKOCTH

(12 9)

Touka, nmpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue NJIMHBI
OTpe3Ka, METPUYECKHE EOUHUIBl W3MEpPEHHs  JJIUHBL
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y30pa U3 OKPYKHOCTEH.

Yron. Ilpsamoii,
H3mepenue yrios.

OCTpBIM, TyNmoOW W pa3BEPHYTHIA YIJIBL.

[IpakTuueckas pabota «IlocTtpoeHue yriosy.

Pacno3naBarb Ha ueprexax,
UCIIOJb3ysl TEPMHUHOJIOTHIO, W H300paxaTb C I[OMOUIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MPU  HEOOXOJUMOCTH  TIO
BU3YQJIbHON OIOpE): TOYKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMeEPBI OOBEKTOB PEATBHOTO
MUpa, UMeIuX (GopMy H3ydeHHBIX (UTYp, ONEeHHBATh HX
JIMHENHBIE pa3MepBbL.

Hcnosb30BaTh JIMHENKY U TPAHCIOPTHP KAK MHCTPYMEHTHI JUIS
MOCTPOEHUS] U U3MEPEHHS: M3MEPSITh JJIMHY OTPE3Ka, BETUUUHY
yIia; CTPOMTH OTPE30K 33JaHHOW JUIMHBI, YIOJI, 33JaHHOU
BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KU, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO pajinyca.

H3o0paxkare KOHPUrypaluu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX YaCTE€d Ha HEIMHOBAHHOM H
KjIeTyaToil Oymare; mpeajiaraTb, ONMHCHLIBATH W 00CY:KIATh
Crnoco0bl, aJrOpUTMbI IIOCTPOCHUSA IOCIE COBMECTHOIO
aHaIMn3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATON

PUCYHKAaX, ONHUCHIBATD,




Oymare MnpsMOH,
CPaBHUBATBH YIJIbL.
BbIYHCcasSITh JJTUHBI OTPE3KOB, JIOMAHBIX.

IlonumaTh HW HMCHOJB30BATh MNPH PpelleHHH 3ajay
3aBHCHMOCTH MEXJy €IMHUIIAMHA METPHUECKOW CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPUYECKUMHU CHCTEMaMH Mep; BbIPasKaTh

OCTpBbIM, TYIOW, pa3sBEPHYTHIA  YIUIBL;

JJINHY B Pa3IIMIHBIX CANHHNIIax HU3MEPCHUA npu
HEO0OXOJUMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAITHIO.
HccaenoBarb  Gurypsl W KOHQUTYpallMU,  HUCIOIB3YS

1 (poBbIE peCYpCHI.

OOBLIKHOBEHHbBIE
npoou
(48 u)

Hpo6sb. IlpaBunbHble W HempaBwibHble Apodu. OCHOBHOE
CBOMCTBO poOu. CpaBHEHUE IpOOEi.

CrnosxeHue U BbhlUMTaHHE OOBIKHOBEHHBIX ApobOel. CMmelanHas
Ipo0b. YMHOXEHHME U JIeJieHHe OOBIKHOBEHHBIX JpOOeii;
B3aWMHO-O0OpaTHBIE IPOOH.

Pemenne TexcToBBIX 3amad, coaepx)amnmx apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB A7 3alUCH MAaTEMATHUYECKUX BBIPAXKEHUH U
MPEJI0KEHUMN.

MopaenupoBath B Tpaduyeckoil, mnpeameTrHon ¢dopme, ¢
MOMOIIIBI0 KOMIBIOTEpA TIOHSATHS W CBOWMCTBA, CBSI3aHHBIC C
0OBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATHL OOBIKHOBEHHbBIE IPOOH,
npeaIarath U 00CyK1aTh CMOCOOBI YIIOPSAOUYNBAHUS IpOOeii.
N3o06paxkaTh  OObIKHOBEHHBbIE  JpoOM  TOUYKAMH  Ha
KOOPJAMHATHOW  NPSIMOM; MCMOJIb30BaTh  KOOPJIMHATHYIO
MPSIMYIO U CPAaBHEHHS IPOOCH.

D opMyJHPOBATH, 3aANIMCHIBATH ¢ MOMOIIbI0 O0YKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOW JpoOM C OINOpOM Ha MPaBHUIIO;
HCMO0JIL30BATh OCHOBHOE CBOMCTBO ApPOOW i *COKpaleHUs
npobeil u mpuBeAeHHs JpoOM K HOBOMY 3HaMEHATENl0 B
MPOCTEHIIINX cIydasx™.

IpencraBasaTe 10 o00pa3ly CMEHMIaHHYIO JApoOb B BHIE
HENpPaBUJIBHOM Y  BBLACTATh [ENyI 4YacTh 4YHUCIa U3
HENPaBHILHOU TPOOH.

BoinoaHATh apudMeTnyecKue JeicTBUs C 0OBIKHOBEHHBIMU
Opo0sIMM B TPOCTBIX CIy4dasix; TNPHUMEHATh CBOWCTBa
apuQmMeTUIeCcKux JNENCTBUM JUTSt panMoHanu3anuu
BBIUHCIICHUM.

BpINOTHATL NPUKHMIKY W OLEHKY DPE3yjabTaTa BBIYUCICHUN;
npeaiaratb 1 IPUMMeHATH NPUEMBbI TPOBEPKH BBIUNCIICHU.
IMpoBoauTh MCCJIEAOBAHUS CBOWCTB JApoOeif, omupasch Ha




YUCJIOBBIE JKCIIEPUMEHTHI (B TOM YHCIE C
KOMIIbIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JAPOOSIX,
NMPUBOAUTH NPUMePbI U KOHTPIIPUMEPHI.

PemaTp mpocTediMe TEKCTOBBIC 3a/laud, COJIEpKallne
IpoOHbIE JaHHBIC, U 3a7a4l Ha *HAXOXKJACHHE YaCTU IIeJIOTO U
L[EJIOTO TI0 €r0 YacCTH; BbISABJATH X CXOACTBA U Pa3JIuyUHsA™.
MopaenupoBaTh XOJ PELIEHUS 3aJlaud C MOMOIIBIO PUCYHKa,
CXEMBI, TaOIUIIEL.

IIpuBoauTH, pa3dupaThb, OLEHUBATH pPA3JIUYHBIC PELICHHUS,
3alUCU PEIICHU TEKCTOBBIX 3a7a4 MNpU HEOOXOTUMOCTH C
HaIIPaBJISAONIEH TOMOIIBIO.

C noMombI0 MeAarora OLEHUBATH IOJIYYCHHBIA PE3YyIbTaT,

IIOMOIIIBIO

OCYLIEeCTBJSATHh  CaMOKOHTpOJIb,  IpOBepsii  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIMOKHU.
3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHS apU(METUKH.

Harasanast MHOrOyroJapHUKH. YeTbIpEXYTroJIbHUK, NpSAMOYTOJIbHUK, | Pacmo3HaBaTh, u300paskaTb C [OMOIUBI  YEPTEKHBIX

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

MHOroyroJibHUKH TpeyrobHuK. MHOTOYTOJIbHUKH.

(10 u.) TIiowaps U NEpUMETp IPAMOYFOJIbHUKA M MHOIOYTOIBHHKOB, IIpuBoauTh MpUMepbl OOBEKTOB PEaTbHOTO MUPA, UMEIOIIUX
COCTABIIEHHBIX M3 MPAMOYTOTBHUKOB, eIMHHIB H3Meperus | POPMY — MHOrOYrombHuKa, TNpAMOYToJIbHIKA, — KBallpatd,
rtomau. [TepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLeHUBATH UX JINHEHHBIE pa3Mephbl.

BpluucasTh: NEpUMETP TPEYroJbHUKA, MPSAMOYrOJIbHHUKA,

MHOI'OYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C ONOPOIl Ha AITOPUTM YUEOHBIX JEHCTBUI).
H3o06paxkarb OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouth Ha KiIeT4aToil Oymare KBagpaT U MPSIMOYTOJBHUK C
3aIaHHBIMU JJTMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYIrOJIbHUKA, KBajpara IIyTEM
9KCIIEpUMEHTa, HAOIIOACHUS, H3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJApaTa U IPSIMOYTOJIbHUKA.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUA O




MHOT'OYI'OJIbHUKAX, HPUBOAUTH NPUMePbI U KOHTPIPUMEPBL.
HccnenoBath 3aBUCMMOCTH IUIOIIAU KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnosib30BaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3domBaTh  IpPSIMOYIOJIBHMK  Ha  KBaJparhl,
TPEYrOJIbHUKU; COCTABJATH (DUIYypbl U3 KBaApaTroB U
OPSIMOYTOJIBHUKOB M HAaXOoJWTh HX IUIOIIAa/b, pa3duUBaTh
¢Gurypbl Ha NpPSMOYrOJHUKM M KBaJpaTbl U HAXOJUTh HX
rioniaapb (Ipyu HeoOXOJMMOCTH C HAMPABJISIONIEH TOMOIIBIO).
BoipaxaTh BEIMUMHY IUJIOIIAAM B Pa3IMUHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHCTEMBl Me€p, MCHOJIb30BaTh
3aBHCUMOCTH MEXIY METPUUECKUMHU €IUHUIAMH U3MEpEHUS
IoHIaAd TpU HEOOXOJAMMOCTH C ONOPOH Ha CHPaBOYHYIO
H(pOpPMAIHIO.

3HaKOMHMTBCSI € TpPUMepPaMH TNPUMEHEHUusl IUIOMAIA U
IepuMeTpa B IPAKTHYECKUX CUTyauusax. Pematb 3agaum w3
peaabHOM XU3HU, MPU HEOOXOAUMOCTH C OTIOPOM HA AITOPUTM
IIpaBUIa, 00CYKAaTh Pa3JIHYHbIE CIIOCOOBI PEIICHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

JecsatnyHas 3anmuch apooei. CpaBHEHUE AECITHYHBIX IPOOeH.

JIecTBHS C IeCATUIHBIMU ApoOsiMu. OKpYTIeHUE TECATUIHBIX
npoOei.

Pemienne TekCTOBBIX 3ajad, coaepaimx apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

IIpeacraBiasiTh JECATHUHYIO IpoOb B BHJAE OOBIKHOBEHHOM,
YUTATh W 3alMChIBATh, CPaBHHUBATH JICCSATUYHbIE ApoOH,
npeajaratb M 00CY:KAaTh CIOCOOBI  YIIOPSIOYMBAHUSA
JECSITUUHBIX APOOEH.

H3o6paxkath aecATUYHbIE APOOM TOUYKAMHM Ha KOOPAMHATHOM
MPSMOM.

BBISIBASAATH CXOACTBA M Pa3jH4us IPaBUI apuU(PMETHUIECKUX
JEUCTBUM C HATypaJbHbIMM YHCIAMHU U JIECATUYHBIMU
Ipo0OsiMU, TTOCJIE COBMECTHOTO aHaN3a.

BbInmoJHATh apuMeTUYeCKue JEHCTBUS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHIATH TPHKUAKY W OIEHKY pe3ylbTaTa
BBIUHCIICHUM.

I[pumensith cBoiicTBa apupMETUYECKUX JEHUCTBUHM Ui
panMoHaNM3ally BEIYUCICHHI.

IpuMeHATH NPABUJIO OKPYIJIEHUS JECATUYHBIX IpoOeid, mpu




HE00XOIMMOCTH C BU3YaJIbHON OMOPOH.

IIpoBoauTh MCCJIEAOBAHUS CBOWMCTB JIECATUYHBIX ApoOeid,
ONUpPAasiCh Ha YHUCIOBBIE HSKCHEPUMEHTH (B TOM YHCIE C
MOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,

NMPpUBOAUTH NMpUMEpPbI u KOHTPIIPUMCEPHI, CTPOUTDH
BBICKa3bIBAHUA 1 OTPULIAHUA BBICKA3bIBaHUI.
Pemarnb HpOCTGfIHIPIG TCKCTOBBIC 3ada4ud, COJACpIKAIINC

JNpoOHbIE JaHHbBIE, U Ha *HAXO0XJIEHUE YacTH LIEJOro U LEJIO0ro
0 €r0 YacTU™; BBISIBJIATH UX CXOJACTBA U Pa3IU4HA.
MopaenupoBaTh XOJ PELIEHUS 3aJlaud C MOMOIIBIO PUCYHKa,
cxeMbl, Tabmuipl. Pa30uparh pa3iMyHble pELICHUs, 3aIUCH
pelIeHn TEKCTOBBIX 3a4a4.

OnepupoBaTh JIpOOHBIMU YHUCIaMU B pPEaJbHBIX >KM3HEHHBIX
CUTYaIUsX.

C nomMombI0 meaarora OUEHUBATDH IMOJTYUYEHHBIN Pe3yJbTar,
OCYHIECTBJISAATh  CaMOKOHTPOJIb,  IIPOBEPsSIi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIIMOKHU.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS apuPMETHKI

Harassgnas
reoMeTpus.
Tena u purypsol
B IIPOCTPAHCTBE
(0w

*MuororpanHuky. M300pakeHue MHOTOrpaHHUKOB. Mojenu
MPOCTPAHCTBEHHBIX TEI.

[IpsiMoyronpHBIA Mapasuienenuren, Kyo. Pa3Béprku kyba u
napajuiesienunesa.
O0BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenuneaa™.

Pacno3HaBaTh Ha 4epTeskax, PUCYHKAX, B OKpY:KaolieMm
MHpe IPsIMOYTOJIbHBIN Napajuienenunes1, Ky0o, MHOTOIpaHHUKH,
ONUCHIBATh, MCHOJb3ys TEPMHUHOJIOTHIO, OLEHHBATh
JMHEIHBIE pa3Mephbl.

IIpuBoauTH NMpUMepPbI OOBEKTOB PEaTbHOr0 MUpPA, UMEIOIIUX
dbopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO Mapaljielenumnesaa,

Kyo0a.
H306paxkarh Ky0 Ha KiIeTyaToi Oymare.
HccaenoBath cBoOiicTBa KyOa, IPSMOYTOJIBHOTO

napajielienune[a, MHOTOTPAaHHUKOB, HCIIOJIB3YSI MOJICNU TIPH
HEOOXOIMMOCTH C HATIPABJISIONIEH TOMOIIBIO.

Pacno3naBaTrh  pa3BEPTKUM KyOa ©W  TapajUielienuIe/a.
MopaenupoBarh KyO W mapauienenurnes u3 OymMaru u mpoyux
MaTepuasoB, o 00pasiry.




Haxoauth u3MepeHUs, BBIYHCISATH IUIOMIAIb TTOBEPXHOCTH,
00BEM Kyba, IPSIMOYTOIHHOTO MapaJlIeNieuIea ¢ OMopoil Ha
QITOPUTM YYEOHBIX JICHCTBHIA, HCCIE0BATH 3aBHCHMOCTH
00BéMa Kyba oT JUTHHEI ero pedpa.

Ha6uonath ¥ NPOBOAWTH AHAJOTMH MEXIY TOHATHUSIMH
IIOIIAN ¥ 00bEMa, IEPUMETPA U TUIOLIA/IN TOBEPXHOCTH.
Pacno3HaBarh, HCTHHHBIE M JIOJKHBIE BBICKAa3bIBAaHUSA O
MHOTOTPaHHUKAX, NMPHBOAUTH NPUMEPbI W KOHTPIPHUMEPHI.
Pemath 3a1a4u 13 peajbHOM KHU3HU.

IloBTOpEHuUe
1 00001ICHHE
(10 u.)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB Kypca 5 Kiacca,
0000111eHIE 3HAHUIA.

BeryucasTe 3HAYECHHUS BBIPAKECHU, coAepIKaIIux
HaTypaJibHble 4YHCJIa, OOBIKHOBEHHBIE U JECATUYHBIE JPOOH,
BBINIOJIHATH TNPeoOpa3oBaHUs 4YHMCET TMPH HEOOXOIUMOCTU C
HaIPaBJISAONIEH TOMOIIBO.

BpiOupath,  cmocod CpaBHEHHs  4YHCE,  BBIYHMCIICHHH,
NPUMEHSATh CBOWCcTBA apudmernyeckux AeHCTBUI IS
palrOHAIN3ALMY BBIYUCICHUH.

OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX IEHCTBUA U
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

Pemiate mpocTeiiliMe 3agayM M3 pEATbHOW  KU3HHU,
NPUMEHSATHL MaTeMaTU4YeCKue 3HAHUSA I PELICHUA 3a1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pemars mnpocreiimue 3aaadu
CPAaBHUBATH  CHOCOOBI  PELICHHUS
PalMOHAJILHBIN CIOCO0.

crnocodamu,
BbIOUPATH

Pa3HBIMHU
3a/a4u,

6 kaacc (e menee 170 u)

Ha3Baumue
pa3aeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCsl




HarypajbHbie

qucjaa
(30 1)

Apudpmernueckue NeNCTBUS C MHOT'03HaYHbIMU
HaTypaJIbHBIMU 4HciIaMH. YHCIOBBIE BBIPAXKEHUS, HOPAIOK
JNEeUCTBUM, NCNONb30BaHNE CKOOOK. OKpyTrieHne HaTypajlbHbIX
qucell.

JlenmuTenu U KpaTHBIC YUCIA; *HAUOOIBIINA OOIINN JCTUTENb
Y HauMEHbIIee 00IIee KpaTHoe™.

PaznoxeHne yucima Ha TPOCTBIE MHOXKUTENH. JlenuMocTh
CYMMBI U NPOU3BeCHHUs. JleIeHre ¢ OCTaTKOM.
Pemenne TeKCcTOBBIX 3a/1a4.

BeinoinaTs apudpmMerndyeckue AeHCTBHS C MHOIO3HAYHBIMU
HaTypaJIbHBIMU 4YHCJIAaMH, HAXOAUTh 3HAYEHUs] YHUCIIOBBIX
BBIPQKEHUI CO CKOOKaMHU U 0e3 CKOOOK; BHIYMCJISATH 3HAYEHHSI
BBIPXCHUH, COJIEPIKALUX CTCTICHHU.

BbINOJHATH, NPUKUAKY W OLEHKY 3HAu€HUH YHUCIIOBBIX
BBIPQKEHUH, MPUMEHATH MPUEMBI TPOBEPKH PE3yiIbTaTa.
Hcnonp3oBaTh TpU  BBIYHCICHHUAX MEPEeMECTUTEIbHOE U
coyeraTtejibHOE CBOMCTBA CJIOKEHMS] W  YMHOKEHWUs,
*pacnpenejuTe/ibHOe CBOMCTBO YMHOKEHHSI OTHOCHTEJIbHO
CJI0’KeHUs™, CBOMCTBA apuMeTHYeCKUX AelCTBUH.
HccnenoBath  YUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YUCJIOBBIE SKCTICPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeleJeHusl JIEIUTeNIss W KPaTHOTIO,
HauOoJbIIEro OOIIEero JeiauTeNss M HaUMEHBIIEro oOIIero
KpPaTHOTO, MPOCTOTO M COCTaBHOTO YHCEI; MCIO0JIb30BaTh 3TU
MOHATHUSA NP PEIICHNUHN 3aAa4 (Tpr HEOOXOTUMOCTH C OTTIOPOI Ha
AITOPUTM TIPABUIIA).

I[IpuMeHSITH AJNTOPUTMBI BBIYKMCIECHUS HAWOOJIBIIETr0 OOIIEero
JeNUTEeNs] M HAUMEHBIIEero OO0IIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JI0KEHUS YHCIIa Ha MPOCThIE MHOKUTEH.
HccaenoBaTrh cBoOiicTBa JCIUMOCTA CYMMBbl U IPOU3BEICHUSA
YyHCell ¢ OMOPOU Ha BOIIPOCHBIN TIaH.

IIpuBoaUTH NpUMepPbI 4YHUCET C 3aJaHHBIMM CBOMCTBAMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHHUSI O
CBOMCTBaxX 4MHCEI, ONMPOBEPraTh HEBEPHbIC YTBEPKICHUS C
MOMOIIBIO0 KOHTPIIPUMEPOB.

KoncTpyupoBath  MaTeMaTH4ecKHe  MpeNIOKeHUS  C
MOMOIIBIO CBSI30K «H», KUY, «ECIIH. .., TO...» M0 00pasily.
PemiaTh TEKCTOBBIC 3a/1a4H, BKIIOYAIONINE MOHATHS ICTHUMOCTH,
apuMeTHYecKuM CrmocoOOM, HCHONB30BaTh TMepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OTIOPOI Ha BOIIPOCHBIH IJIaH.
MopaenupoBaTh XOJA PEIICHUs 3aJa4yd C TOMOIIbK PUCYHKa,
CXEMbI, TaOJIUIIBI.

[IpuBoguTh, pazbupaTh, OLIEHUBATH Pa3JIMYHbIE pPeLICHUs],




3aMMCH  pelleHHH TeKCTOBBIX 3aJay C HaIpaBIAIOLICH
HOMOILBIO.

Kpurndecku OLEHUBATH MOJIYYEHHBIH pe3y/bTaT, HAXOJAMTh
OIMOKH, OCYHIECTBJSTH CAMOKOHTPOJIb, NMPOBepPsisi OTBeT
HA COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnienaukynspable npsaMble. [lapaniensHblie npsaMbie™.

PaccrostHue Mexay AByMs TOYKaMH, OT TOUKHM JO MPSMOM,
JUIMHA IyTU Ha KBAJIPATHOU CETKE.
*TIpuMepsl MPSIMBIX B IPOCTPAHCTBE™.

Pacno3naBaTrh Ha uepTekax, PUCYHKAX CIydyad B3aUMHOTO
pPaCIOIOKEHHUS IBYX MPSMBIX.

HN300paxartb ¢ NOMOWILI0O YePTEXKHBIX HHCTPYMEHTOB
KJIeT4yaTo Oymare JB€ TIE€peceKarolIruecss TMpsMble, JIBE
napajuieIbHbIe TPSIMbIE, CTPOUTH MPSIMYIO, TIEPIICHIUKYIIPHYIO
JTAaHHOM.

IpuBoauTH npuMepbl NapajuIeIbHOCTH "
MEePIEHANKYISIPHOCTH TIPSMBIX B TPOCTPAHCTBE.

Pacno3naBath B MHOTOYTOJIbHUKAX TEPICHIUKYISIPHBIE U
napajuieiabHble  CTOpoHbl. M300paxkaTh MHOTOYI'OJIBHUKH C
napauieIbHBIMU, TEPIEHIUKYISIPHBIMUA CTOPOHAMU IO 00pasily.
HaxoauTh paccTosiHue MEXIy ABYMS TOYKaMH, OT TOYKH [0
NpsSMOW, [UIMHY IYTH Ha KBaJpaTHOW CETKE, B TOM YHCIE
UCIOJIB3YS LIU(PPOBHIE PECYPCHI.

Apobdu
(32 4)

OObIKHOBEHHAss  JapoOb, OCHOBHOE€  CBOMCTBO  ApoOH,
cokpaieHue apooeit. CpaBHEHHE U YIOPSI0YMBAaHUE IPOOEH.
JlecsTHUHBIC POOH M METPHYECKAsk CUCTEMA Mep.

Apudmernueckue  AeWCTBUST € OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenue. JlelmeHue B JaHHOM OTHOILICHHMH. *Macmra0?,
MIPOITOPIIHSL.

[Tonsitne mporneHTa. Bpiuncrienue mpoieHTa OT BEIUYHHBI U
BEITUYMHBI 110 €€ MPOIICHTY.

Perienne TeKCTOBBIX 3ajay, COAEPIKALIMX IPOOU U MPOLIEHTHI.
IIpakTnyeckas pabora «OTHOLICHHE AJIUHBI OKPYXHOCTH K €€
TMAMETPY».

CpaBHHMBAThL W YNOPSIAOYMBATH JpOOH, BBIOHPATH CHOCOD
CpaBHEHHUS JIpoOei.

IpeacraBiasith JeCATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npoOelt 1 OOBIKHOBEHHBIE B BUJE JECATHUYHBIX, HCMOJIb30BATh
IKBUBAJICHTHBbIE NPEeICTABJIEHHs] JPOOHBIX 4YHMCET MPH HX
CpPaBHEHHMH, TIPU BBIYUCICHHUSAX (MpU HEOOXOAMMOCTH C
HAIPAaBIISAIONIEH TOMOIIIBIO).

Hcnoan3oBaTe JecAiTHYHBIE JpoOM MpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUECKOH CHCTEME MEP.

BoInoaHATh apupmernyeckne AelcTBHS C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

Beruncasars 3HAYCHUS BBIPAKEHUI, coJiepKaliux
OOBIKHOBEHHBIE =~ M JIECATHYHBbIE  JpoOW,  BBINOJHATH




npeoOpa3oBanusi JpobOeil, BHIOHPATh CHOCOO, NPHUMEHSATH
CBOMiCTBA apU(PMETHYCCKUX ICUCTBHIA I pallMOHATU3AlUU
BBIYHCIICHU M.

CocTaBjsiTh OTHOIICHUS W TIPOTIOPIIMY, HAXOAUTH OTHOIICHHE
BEJINYMH, JIEJUTh BEJMYUHY B JAHHOM OTHOLIEHHH.

HaxoauTh 3KCIEPUMEHTAIBHBIM MYTEM OTHOLICHHE JUIMHBI
OKpY)KHOCTH K €€ juameTrpy (Opu HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIBIO).

HaxoauTs Macimitad 1iaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCIOJIBb3YS MaclITad ¢ ONOPON Ha AJITOPUTM YYE€OHBIX IEHCTBUH.
OOBACHATH, YTO TAKOE MPOIEHT, YNOTPeOIATh 000pOTHI peun
CO CIIOBOM «IIPOLEHT». BbIpaskaTh MPOLEHTH B ApoOIX U
JpoOU B MPOIIEHTAX, OTHOIIIEHUE JBYX BEJIUYUH B MPOILIEHTAX.
BbIYMCJIATH TPOLEHT OT YKCIIA U YUCIIO 10 €r0 MPOLIEHTY.
Oxkpyrasite JIpoOM U TPOLEHTHI, HAXOJAUTh MPUOIHUKEHUS
yHucesl NpPU HEOOXOTUMOCTH C HCHOJIb30BAaHUEM BU3YaIbHOMN
OTIOPBI.

Pemats 3agayM Ha 4acTH, MPOLEHTHI, NIPONOPLUUHU, HA
HaxOoXXJIeHHe ApoOu (MPOIEHTAa) OT BETMYMNHBI U BETMYUHBI 110 €€
npobu (TporeHTty), apoOu (TpOIeHTa), KOTOPBIM COCTaBIISIET
oxHa BemuuuHa ot apyrod. IlpmBoauTh, paszdéuparh,
OIlEHMBATDH PA3JIMYHBIC PEIICHUS, 3alIUCH PEIICHUN TEKCTOBBIX
3a[a4 Mpu HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
M3Baekats uHpOpMAmMUI0 U3 TAOMUIl U JUArpaMM,
UHTEPIPETUPOBATH TaOIUYHbIC JaHHbBIE, OTIPEIeIIATh
HauOoJIbIlIee U HANMEHbIIIee U3 IPECTABICHHBIX JaHHBIX.

Harasiqnas
reoMeTpus.
Cummerpus
(6 9)

*QceBast cummeTpus. LleHTpanbHas cuMMeTpus.

ITocTpoeHune cuMMETpUUHBIX HUTYP.
CummeTpus B IPOCTpaHCTBE™.

Pacno3naBaTh Ha yepTekax M U300pakeHUsIX, H300paxkaTh OT
PYKH, CTPOMTH C IIOMOILBIO MHCTPYMEHTOB (urypy (0Tpe3ox,
JOMaHyl0, TPEYTOJIbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTb),
CUMMETPUYHYIO JAHHOW OTHOCUTEIBHO TIPSIMOW, TOYKU C
HaIPaBJIAOLIEH TOMOILBIO.

HaxoauTs mpuMepbl CUMMETPUH B OKPYXKAIOLIEM MUPE.
MopneaupoBare U3 Oymaru JBe (QUIYpbl, CHUMMETPUYHBIC




OTHOCHUTEIIBHO MPSAMOM; KOHCTPYHPOBATHh I'€OMETPUYECKHE
KOH(UTYpaIlH, UCIIOJIb3Ysl CBOMCTBO CHMMETPHUH, B TOM YHCIIE
C TMOMOUIIbI0 HHU(POBBIX PECYPCOB C OMOPOH HAa AITOPUTM
y4eOHBIX JIEHCTBUM.

Bripaxenus
¢ OykBamu
(64)

[IpumeHenne OyKB IS 3aIMMCHA MAaTEMATHICCKUX BBIPAXKCHUH H
npeayioKeHnid. *ByKBEHHBIE  BBIPAKEHUS U YHUCIOBBIE
MOJICTAHOBKU ™.

bykBenHbie paBEHCTBA, HaXO0XJICHHE HEU3BECTHOTO
KOMIIOHEHTa. DOpMyIIbI.

Hcnonab3oBaTh OYKBBI I 0003HAUEHUS YUCEI, MPHU 3alHUCU
MaTeMaTHYeCKUX  YTBEPKIEHHUH, COCTaBISATh  OYKBEHHBIC
BBIPAYKEHUS 110 YCIOBHIO 331a4H.

HccnenoBath  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCI0JIb30BaTh OYKBBI JJISl UX 3alHCH.

BoluncasaTh 4KMCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXKEHUS NPU
3a/laHHBIX 3HAUYEHUAX OYKB C OMOPOW Ha aITOPUTM Y4eOHBIX
JNIEUCTBHI.

3anuceiBaTh ¢popmynbi: nepuMerpa M IUIOIIAIU
NpSIMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYI'a; BHINOJHATH BHIMHCJIEHHS 110 3TUM (opMyJiam.
CoctaBasaTh (GopMyJbl, BbBIPAKAIOIINE 3aBUCUMOCTU MEXAY
BEJIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSIHUE; 11€HA, KOJIMUYECTBO,
CTOMMOCTB; TPOU3BOJUTEIBLHOCTh, BpeMs, OO0BEM pabOTHI;
BBINOJIHATH BBIYMCIIEHUS 110 3TUM (OpMYyIIaM.

HaxoauTh  HEM3BECTHBI  KOMIIOHEHT  apH(pPMETHYECKOTro
IEUCTBUSL.

Harasanas
reoMeTpusi.
Durypsl

HA IJIOCKOCTH
(14 9)

YeThIpEXYyroyibHUK, MIPUMEPbI YEThIPEXYTOJILHUKOB.
[IpsMoyronpHuK, KBaapaT: CBOWCTBAa  CTOPOH,  VIJIOB,
nuaroHaiei.

I/ISMepeHI/Ie YIJIOB. Bunas: TPEYTrOJIbHUKOB.

[Tepumerp MHOroyrosmpHuka. [lmomane ¢urypsr. Popmysst
nepuMeTpa W IJIOMAAu MpsMoyrosibHuKa. IlpubmmkénHoe
U3MEepeHue miomanu Guryp.

*TIpaxTnueckas padota «[lnomane kpyra»™.

M300pakaTh Ha HEJIMHOBAHHOW M KieT4aTod Oymare c¢
UCII0JIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTrOJbHUKI c 3aJJaHHBIMU CBOHCTBaMHM: c
napajjelbHbIMU, MEPIEeHAUKYISAPHBIMU, PaBHBIMU CTOPOHaMH,
OpSMBIMM  yrJlaMM W JIp., PaBHOOEAPEHHBIM TpPEyrojbHUK.
IIpeanaratb u 00Cyk1aTh COCO0bI, AJITOPUTMBI IOCTPOCHHUSL.
HccaenoBarb,  HCIONB3YyS  SKCIEPUMEHT,  HaOIOJCHUE,
MOJIeIUPOBaHNe, CBOMCTBA  INPSAMOYrOJIbHUKA,  KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKH C OTIOPOM Ha BOIIPOCHBIH IJIaH.

O060cHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YIBEPXKJICHHUS O NPSMOYTOJIbHUKE, KBajpaTe, pacmno3HaBaTh




BEPHBIE U HEBEPHBIE YTBEPKACHUS.
HN3mepsaTh U CTPOUTH C MOMOILBIO TPAHCIOPTUPA YIJIBI, B TOM
YHUCJI€ B MHOTOYIOJIbHUKE, CPABHMBATh YIJIbl; Pacno3HaBaTh
OCTpBbIE, IPSIMBbIE, TYIbIE, PA3BEPHYTHIC YIJIbI.

Pacno3naBars, H300pakKaTh OCTPOYTOJIbHBIMN,
IIPSIMOYT OJIBHBIM, TYIOYIOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN  TPEYroJbHUKU (IpU HEOOXOOUMOCTH C
WCIIOJIb30BaHNEM BU3YAJIbHOW OTIOPHI).

BouruucasTh MIEPUMETP MHOT'OYT'0JIbHUKA, IJI0IIaab
MHOTOYTOJIbHUKA pa30MEeHUEM Ha MPSMOYTrOJIbHUKH, HA pPaBHBIC
Gurypnl, HCIHOJIB30BaTh METPUUYECKUE €IUHUIIBI HU3MEPEHUs
JUTMHBI U TITOIA U C OTIOPOM Ha aJITOPUTM yUEOHBIX JCHCTBUH.
HUcnoab30BaTh NpUdIMAKEHHOE U3MeEPeHUe JUIMH U IUIOIAnei
Ha KjeTd4arod Oymare, TpUOIMKEHHOE W3MEPEHHUE [THHBI
OKPY>KHOCTH, TIIOIIAAN KPyra.

IMonoxurenbupie u [Llensie  uucnma.  *Moayns  umcna,  reomerpudeckas | [IpMBOAMTL NPUMeEPHI KCIOJNL30BAHMSA B DPEATbHOM JKM3HH
OTpUIATEIbHbIE  |MHTEPIPETALUS MOLY/I. UNCIOBBIE IPOMEKYTKH ™, TIOJI0YKUTEIBHBIX U OTPHIATENBHBIX YHCEL.
qucia TlonoKHTeMbHbE M OTpUIATENbHbE  urcma.  Cpaprenne | 300PAKATD UCIBIE YMCIA, TOJIOKHUTEIBHAIC H OTPULIATELHEIC
(40 1) MOJIOKUTENBHBIX U OTPULATENBHBIX ukcen. Apudmernyeckue | TMC/1@  TOYKaMi — Ha  9HCIOBOM  HPSIMOH,  MCHOJIL30BATH
JEHCTBHUS C TOJOKUTEIBHBIMU U OTPULIATENEHBIMY yicaamy. | (MCIOBYIO IPAMYIO JUISL CPABHCHMA HUCEIL.
Pelwerte TeKCTOBbIX 3a1a. IpuMeHsTH NPaBHJA CPABHEHUS, YIOPAJ0YMBATH LEJIbIE
yKclia; *HaxouTh MOIYJb Yucaa™.
®opMyJIHPOBATH NPABMJIA BBIYUCIEHHUS C MOJOKHUTEILHBIMH 1
OTPHIATENLHBIMA YKMCIAMH, HAXOAMTH 3HAYEHHS YMCIOBBIX
BBIPAKECHMIA, COJIepIKaIHX neicTBus
C TOJOXKUTEIbHBIMH M OTPMUATENbHBIMH YHCIAMH  IIPU
HEOOXOAMMOCTH C OHOPOH HA ATOPUTM IPABUIIA.
IpuMeHSATH CBOMCTBA CIOKEHHMS M yMHOXEHUS  JUIs
IpeoOpa3oBaHKs CYMM U IIPOU3BEICHHMIA.
MNpeacrapaenne | [IpsAMoOyronbHas  cUCTEMa  KOOPAMHAT Ha  IUIOCKOCTH.| OOBACHATH H HJUIIOCTPHPOBATHL MOHSTHE NPAMOYIOJHHOM
JIAHHBIX KoOopauHATBI TOUKHU Ha IIOCKOCTH, abCIycca U OpAUHATA. CHCTEMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 1) CronGuaThie 1 KpYrOBbIe AMATrPAMMbL. TEPMUHOJIOTHIO; CTPOUTh Ha KOOPIMHATHOM MIIOCKOCTH TOUKH M




[Ipaktuyeckas pabdora «IlocTpoenue quarpamm.
Pemrenne  TekCTOBBIX — 3ajad,  COJAEpXKAIIMX  JaHHBIC,
IIpe/icTaBJICHHbIE B TaOIMIaX U Ha JUarpammax.

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

Yurarth cTon04arsle U KpPYroBbI€ Jarpammbl;
HHTEpIpeTHPOBATH JTaHHBIE; CTPOMTH CTOJI0YaThIE
JarpamMMmBal.

Hcnonab3oBath HH(pOPMANNIO, NIPEACTABICHHYIO B TabauIaXx,
Ha auarpammax mid peIICHHA TCEKCTOBBIX 3aaad WM 3aJad U3
pEATBHOM )KU3HH.

Harasignasn
reoMeTpus.
Durypbl

B MIPOCTPAHCTBE
99

*TIpsMoOyrosIbHBIN Napajuienenunen, Kyo, npusma, nupaMmuia,
KOHYC, UWIWMHAp, 1map u  cdepa. H3obOpaxenue
MIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, LIMJIMH/PA U KOHYCA.

[TpakTrnueckas pabota «Co3nanue MoJeen
MPOCTPAHCTBEHHBIX (DUTYPY.

[Tonatue o0bEMa; eawHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIBHOTO Tapajuieienumnena, Kyoa, GopMymnsl 00béMa™.

Pacno3sHaBaTh Ha  UepTeXax, pHUCYHKaX, ONHCHIBATH
nupamMuIy, MpU3My, MUIHHIP, KOHYC, [Iap, H300paskaTh UX OT
PYKH, MOJEJIHPOBATH M3 OyMard, INIACTHIINHA, TIPOBOJIOKU U JIp.
¢ HampasJisitoled nomonibio. [IpuBoAUTL MpUMEpPBI 0OHEKTOB
OKPYKAIOIIEero MUpa, MMEIOIINX (OPMBI Ha3BaHHBIX TEIL.
Hcnoab30BaTh TEPMHHOJIOTHMIO: BEpIIMHA, peOpo, TIpaHsb,
OCHOBaHUE, BBICOTA, PaINyC U AUAMETP, pa3BEPTKa.

M3yuaTh, UCHONB3Ysl AKCIEPUMEHT, HAONIOJEHUE, U3MEpEHuE,
MOJICIUPOBaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOWCTBA Ha3BaHHBIX TEJ, BHISIBJASATH CXOACTBA H Pa3INYMs:
MEXIy MUPaMHUION U IPU3MON; MEXIY LHIUHIAPOM, KOHYCOM U
HIApOM.

Pacno3naBaTh pa3BEPTKU Napajulenenunena, Kyba, MpHU3MBI,
UpaMU/ibl, KOHyCa, [INHAPA; KOHCTPYMPOBATH JAHHBIC Tela
U3 Ppa3BEPTOK, CO3/aBaTh MX MOJEIM C HampaBisioueit
MTOMOIIBIO.

Co3xaBaTh MOAEJIH IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
MPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPOii Ha aJrOPUTM YUeOHBIX
IEUCTBUI.

H3mepsiTh Ha MojeJsix: JUIMHBI pEOEp MHOTOIPaHHUKOB,
JMaMeTp 11apa.

Boruncasite mo  ¢opmynam: 00bEM  NPAMOYTOJILHOTO
napanjenenunena, Ky0a; HCHOJB30BaTh €AWHULBI M3MEPEHMS
00bEMa; BBHIYMCAATH OOBEMBI TEJ, COCTABICHHBIX M3 KYyOOB,
NapaJuIeIeNUIeIOB; pelmaTh 3aJa4i C PEAIbHBIMU JJTaHHBIMHU C




OTIOPOH Ha CIIPABOYHYIO HH()OPMAIIHIO.

IMoBTOpEHUE,
00001IEHHE,
cucTeMaTU3aluus
(20 v)

[loBTOpEeHNE OCHOBHBIX MOHATUH U METOJOB KypcoB 5 u 6
KJIaCcCOB, 0000IIEHNE U CHCTEMATH3ALNS 3HAHMIA.

BeryucasrTe 3HAYCHUSA BBIPAKCHU, coAepIKaIux
HaTypajJbHbIC, LEJble, TMOJOXUTEIbHbIE M OTPULATEIbHBIC
4yluclla, OOBIKHOBEHHBIE M JECATUYHBIE JpOOHU, BBIINOJHATH
peoOpa3oBaHus YKCEN U BBIPAKEHUU NPU HEOOXOJUMOCTU C
HaIIPaBJISAONIEH TOMOILBO.

BopiOupat,  cmocod  CpaBHEHHs  4YHCEN,  BBIYUCIICHM,
NPUMEHSATh CBOiicTBA apuPMeTHYECKUX JeHCTBUM I
palMOHATN3AMY BEIYUCIICHUN.

Pemiate mpocreiilnMe 3agayM W3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMSA Ul PEIICHUs 3a1a4 U3
JIPYrUX MPEeIMETOB.

PemaTes npocreiimme 3aa4u pasHbIMH CIIOCO0aMH.
OcyuiecTBASTh CAMOKOHTPOJb BBIOJHAEMBIX JEHCTBHU H
CaMOIIPOBEPKY PE3y/bTaTa BEIYUCICHUM.

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

7 kaace (He meHee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4Hcj10

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00YYAO M XCH

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTu3MpoBaTh ]| odoramarnb 3HAHMS 00
BbIYMCJICHHSI. ApubdmMernueckne JCHCTBHUS C PAIlMOHAIBHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JICCATHYHBIX POOSX.
PaunonanbHbie CpaBHeHMe, yNOPsI0UYMBAHUE PALlMOHAIBHBIX YHCET. CpaBHHMBATBH H YHOPSAI0YMBATH APO0OH, TPe0oOpa30OBbIBas MPH
quciaa CreneHs ¢ HATypaIbHBIM MTOKA3aTEIEM. HEOOXOMUMOCTH  JecATUYHble JpoOu B  OOBIKHOBEHHBIE,

(25 9)

Pemienne OCHOBHEIX 3aJad Ha I[pO6I/I, IMPOLCHTHI U3 peaanoﬁ

IIPaKTUKH.
HpI/I3HaKI/I ACIIUMOCTH, Pa3JI0XKCHUA

MHOXHTCIN

OOBIKHOBEHHBIE B JIECSTHYHBIEC, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB.
IIpumensTe  pasHooOpasHble  crmoco0bl M NPHEMBI




HATypaJbHBIX YHCEIL.
Peanburie 3aBUCHUMOCTH.
MPOMOPIUOHATILHOCTH.

[Ipssmas

u

obOparHas

BbIYMCJIEHUS 3HAYeHUH APOOHBIX BbIPAMKeHU, COACPIKALINX
OOBIKHOBEHHBIE W  JECATHYHbIE JApPOOH: 3aMEHATh IpH
HEOOXOIUMOCTH  JIECATUYHYIO  Jpo0b  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOANTH BRIpAXKEHHE K (Gopme,
HauOosee ynOOHOM i BBIYMCIEHUM, IPeoOpa3oBbIBATh
JIpOOHbBIE BBIPAKEHUS HA YMHOXKEHHUE U JIEJICHHE JECATUYHBIX
npo0eil K NeHCTBUSAM C LENbIMU YHciIaMu (TP HEOOXOIMMOCTH
C HaIpaBJISIOIEH TOMOIIBIO).

I[IpuBoauTh uyMCI0BBIe U OyKBeHHble NMPHMeEPbI CTEIICHU C
HaTypaJIbHbIM TIIOKa3aTejieM, OOBSCHSSI 3HAu€HUs] OCHOBAaHUS
CTENEeHM M MOKa3aTessl CTENEeHU, HAXOIUTh 3HAuU€HUsl cTeneHei

Biza @ (2 — J1060e PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCIIO0) C OTIOPOM Ha CIIPAaBOYHYIO HHPOPMAIHIO.

[Tornmare cMplica 3anMcH OOJIBIIUX YHCeT € NOMOLIbIO

AecATHYHBIX Apoleii U creneHei ynuciaa 10, npUMeHATh UX B

peaibHbIX CUTYAlMAX.

I[IpuMeHATH NPU3HAKY JEIMMOCTH, PA3JI0KECHHUS HA MHOXKHUTEIIN
HaTypaJbHbIX YUCEL.

Pemars mnpocreiimme 3agayM  HAa  4acTH, IIPOLIEHTBHI,
MPOMOPLHUH, Ha HAXOXKJIeHUE IpoOH (IIPOLEHTa) OT BEJIMYUHBI U
BEIMYMHBI 1O €€ 1poOu (mpoleHTy), aApoou (IpoIeHTa),
KOTOPBIM COCTaBIIET OJHA BeaW4nMHaA OT Apyrou. IlpuBoauTs,
pa30upaTh, OEHUBAThH PA3JIMYHBIC PEILICHHUS, 3AlIUCU PEILIECHUI
TEKCTOBBIX 3a/1a4.

PacnozHaBaTh M OO0BSACHATH, ONMPAsACh HAa OIPEICIICHU,
OpsIMO  TPOTIOPIMOHATBHBIE M OOpPaTHO MPOMOPLUOHAIBHBIE
3aBUCUMOCTU MEKJYy BEJIMUYMHAMU; NPUBOAUTH NMPUMeEPBI dTUX
3aBUCUMOCTEH M3 peallbHOTO MHpa, U3 JAPYTrUX Yy4eOHBIX
IIPEIMETOB.

Pematp mpocrelinie NMPpaKTHKO-OPHMEHTHPOBAaHHbIC 3adadu

Ha  1po0M, TNPOUEHTbI, TMNpPAMYH H  00paTHYIO

NPONOPIHOHATBHOCTH, POIOPLHH.




Auaredpanuyeckue
BbIPasKeHH S
(27 9)

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

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHHUH, PACKPBITHE CKOOOK
U IIpUBEJIEHUE TIOJJOOHBIX CllaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKa3aTeIeM.
MHorouseHsl. Crnoxenue, BbIYUTAHUE, YMHOXEHHE
MHOTroujeHOB.  DopMynbl  COKpAIIEHHOIO  YMHOXKECHHUS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKHTEIH.

OBaagers HA 0a30BOM  ypOBHe asiredpandeckoiu
TEPMUHOJIOTHEN U CHMBOJIMKOW, NMPUMEHAITb €€ B IpoLecce
OCBOEHHS y4eOHOro Marepuana.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPRKEHHUN IPU 3aJJaHHBIX
3HAYCHUSAX OYKB; BBITIOJIHITH BEIYMCICHHS 11O (popMyam.
BoInoJaHATHL 1peoOpa3oBaHUs LIEIOT0 BbIPAXKEHHUSI B MHOTOUJIEH
IPUBEIEHNEM MOJIOOHBIX CJIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL YMHOXKEHUE OJIHOYJIEHAa Ha MHOTOYIEH U
MHOIOWIEHa Ha MHOTOWIECH, NMPUMEHATH (POpMysbl KBajpaTa
CyYMMBl M KBajpaTa pa3HOCTH C ONOPOH Ha CIPaBOUYHYIO
MH(pOpPMALHIO.

OcymecTBAATh PA3JIOKEHUE MHOTOWIEHOB Ha MHOXHUTEIU
nyTéM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEIIS, IPUMEHEHHS
dopMynbl  pasHOCTH KBagpaTroB, (OpMyNI  COKpAIIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.
Ipumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJS  pEIIEHUs
pa3IMuHBIX 33/7a4 M3 MaTEeMaTUKH, CMEKHBIX NPEAMETOB, M3
peaTbHOM MPaKTHKHU.

3HAKOMHUTBCH C HCTOPHEN PA3BUTUSA MATEMATUKHU.

YpaBHeHus
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, npaBuiia npeoOpazoBaHus ypaBHEHUS,
PaBHOCHIJIBHOCTb YPaBHEHUH.

JIuHeitHOE ypaBHEHUE C OJJHOM MTePEMEHHOM

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

*JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €ro rpadux™.
Cucrema IByX JUHEHHBIX YPAaBHEHUHN C IBYMs MEPEMEHHBIMHU.
Pemenune cucrem ypaBHEHHH CHOCOOOM TOJICTAHOBKU H
CHOCOOOM CIIOKEHHUS.

Pemiatp MHEHHOE ypaBHEHHME C OJHOW IMEPEMEHHOW,
NpUMeHsisi NMPaBWJa IepexoJa OT MCXOJHOIO YpaBHEHUS K
paBHOCWIBHOMY eMy Oosiee mnpocroro Buja. IIpoBepsTs,
ABJIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPaBHEHUSI.

I[Moadupars npuMepnl Map 4YKUCEN, SBISIONIUMXCSA PELICHUEM
JMHENHOTO YPAaBHEHHUS C IBYMsI IEPEMEHHBIMH.

CTpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JIMHEHHOTO
ypaBHEHHUs C JBYMs TEPEMEHHBIMH (IIPU HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MOIB3YICh TpaduKoM,
NPHUBOIUTH IPUMEPbI PELIECHUS YDABHEHHMS.

HaxoauTh pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
JIByMsi TEPEMEHHBIMH C ONOpPOH Ha QJITOPUTM Y4eOHBIX
JEUCTBHMA.

CocTaBisiTh M pelIaTh YPaBHEHUE WINA CUCTEMY YPABHEHHH 10




YCIIOBUIO 3aJa4d, WHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd MOJIYYEHHBIA PE3YJIbTAaT C ONOpPOM Ha
BOITPOCHBIH IIJIaH.

Koopaunarsl
U rpaguKH.
D yHKUUHA
(24 9)

Koopaunara Ttoukm Ha mnpsmMoi. YHCIOBBIE IPOMEXKYTKH.
Paccrosnue mexay 1ByMs TOUKaMH KOOPAVMHATHOW NPSMOMN
[IpssMoyronpHas cucremMa KOOpJAMHAT Ha IUIOCKOCTH. [IpuMepsr
rpadukoB, 3agaHHbIX (Qopmynamu. UYreHue rpaduKOB
peabHBIX 3aBUCUMOCTEN.

[lonstne Qynkumu. I'paduk ¢dynkuuu. CBoiicTBa (QyHKIUH.
Jluneitnass  ¢ynkums. Iloctpoenue rpaduka JuHEHHON
byukimu. ['paduk yakmnuu y = KX + b,

HN3o00paxars Ha KOOPJAUHATHON psSIMOM TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy49H, OTpPE3KH,
WHTEPBAJIbI; 3aIACHIBATH X HA AITeOpandecKoM SI3bIKE.
OTMeuyaTh B KOOPAHHATHOW MJIOCKOCTH TOYKH I10 33JJaHHBIM
KOOpJWHATaM; CTPOUTH T'padUKHh HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (pOopMyllaMH, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX
nabopaTopuid.

I[IpuMeHsITH, M3y4YaTh NPEHMYIIECTBA, WHTEPNPETHPOBATH
rpaduueckuii cnocod npeacTaBIeHUs U aHalIn3a pa3HooOpa3HOM
YKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 6a30BOM ypOBHE MOHSATHE (PYHKIMH, OBJIAJIEBATh
(GYHKITMOHATBLHON TEPMHUHOJIOTHEH.

Pacno3naBarh auHelHyo QyHkmuio Y = kX + b, onmucwniBarh
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHui Ko3dduimentos K u b
(p1 HEOOXOMMOCTH C OTIOPOM HA AITOPUTM MPABUIIA).
Crpours rpaduku TuHEHHONW QyHKIMH, QyHKIMU Y = KX + b
HUcnonb3oBars uudpoBbie pecypcbl Id  ITOCTPOCHUS
rpaduKoB QYHKIMI U U3yICHHUS UX CBOMCTB.

[IpuBOAUTE TIPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEajbHBIX
nporieccax u sIBJICHUSX.

IToBTOpEHME
U 00001IeHue
(69

[ToBTOpEHHE OCHOBHBIX MOHSATHIA M METOJOB Kypca 7 Kiacca,
000011eH e 3HAHUHA.

BpiOuparb, npPUMEHSATH CHOCOOBLI  CPAaBHEHUS  YHCEIL,
BBIYHCIICHUH, npeoOpa3oBaHMA BBIPAYKCHU, pelieHus
ypaBHEHUH MPpHU HEOOXOUMOCTHU C HAMPABJISIOUICH TOMOIIBIO.
OcylmiecTBAATh CAMOKOHTPOJIb BBINOJIHIEMBIX JEUCTBUM U
CaMOTIPOBEPKY pe3ylibTaTa BBIYHCICHUHN, MpeoOpa3oBaHuUM,
IIOCTPOEHUM.

Pemiate mpocreiilnme 3agayM U3 pealbHOM  KU3HH,
NMPUMEHAThL MaTeMaTH4YeCKHe 3HAHUA Ul pelIeHHs 3a1a4 U3
JIPYTUX MpeaIMETOB.




Pemiate mpocreiiline TeKCTOBbIE 3a/Ja4d, CPABHHUBATH,
BbIOMPATh COCO0OBI PEIICHUS 3a1a4U.

8 kiaacc (e menee 102 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoaepiKaHue

OcHoOBHbIE BHIbI IeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u KBampaTHelii  KOpeHP W3  UHCIA. *Tlonatne 00| MoOpMy/JHPOBATH ONMpeejieHHe KBAJPAaTHOTO KOPHs M3 YUCIA,
BBIYMCJICHUA. UppauuoHalibHOM  yucie.  JlecaTuuHble — MpHOIMXKEHUS | apU(PMETHUECKOTO KBaJPAaTHOIO KOPHS MPH HEOOXOJWMOCTH C
KBaaparubie HMPPALMOHAIBHBIX YHCEI. BHU3yaJIbHON OTIOPOM.
KOpPHH JeiicTButenpHble yncia. CpaBHeHHE NeHCTBUTENBHBIX uncen™. | [I[puMeHsiTh Omepaiuio U3BJICYEHHsS] KBAaJIPAaTHOTO KOPHS U3
(1549) Apudmernueckuil KBaIpaTHbIN KOPEHb. YHClia, HCIOJIb3Ysl TPU HE0OOXOIMMOCTH KAJBKYJISITOP.

YpaBHeHue Bua X = a

CaolicTBa apu(pMETHIECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHue  YHCIOBBIX  BBIPAKCHH,
KBaJIpaTHbIE KOPHHU.

CoJIepIKaITuX

OueHuBaTh KBaJpaTHbIE KOPHHM IEIBIMH  YHUCIAaMU U
JECATUYHBIMU JAPOOSIMHU.

CpaBHUBATL W YNOPSAOYUBATHL  PALMOHAIBHBIE U
HPpALMOHAIILHBIC YHCIIa, 3alMCAHHBIC C TTOMOIIBIO KBAIPATHBIX
KOpHEH IIPH HEOOXOIMMOCTH C HAPABJISIFOIIEH TTOMOIIBIO.

HccaenoBath ypaBHEHHE X2 = d, HaxoJWUTh TOYHbIE U
npuOIKEHHbIE KOpHU pu & > 0.

HccnenoBary cBoiicTBa  KBaApaTHBIX KOPHEH, IIPOBOJISA
YHUCJIOBBIE 3KCHEPUMEHTHl C MCHOJb30BAaHUEM KaJbKYISATOPA
(KOMIIBIOTEDPA).

IIpumensiTb cBOWCTBA apu(PMeTHYECKMX KOPHeHd s
npeodpa3oBaHUsl BbIPAsKEHU .

BeinmosiHATL mpocreiimme npeodpa3’oBaHUs  BBIPAKEHHH,
coepXallux KBaJpaTHble KOpPHU. BbIpakaTb NepeMEeHHbIE W3
reoMeTpuYecKux 1 pu3ndeckux Gopmys Ipu HE0OXOAUMOCTH C
OTIOpO¥ Ha MPABHUJIO.

BouIuucasaTh 3HAYEHUNA BBIPAKECHUN, COACpPKAIIUX KBAJPATHHIE




KOPHH, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KaIBKYISATOP.
Hcnoab30BaTh B XOJA€ peUIEHUS 3a7ad  dJIEMEHTapHbIC
MPE/ICTABIICHUS, CBSI3aHHBIE C MPUOMKEHHBIMU 3HAYCHUSMU
BEJINYHH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaam
BBLIYHCJICHUS.
Crenenn

¢ HeJIbIM
nokasartejieM
(74)

Crenens ¢ nensiM nmokasareneMm. CTaHgapTHas 3aluch YHUCIa.
Pa3mepbl 00BEKTOB OKpYy)Karomero Mupa (0T 3JI€MEHTapHbIX
YaCTHI[ 0 KOCMHUYECKUX OOBEKTOB), JIIUTEILHOCTh MPOIECCOB
B OKpY)KaroIlleM MHUpE.

CBolicTBa CTEMEHHU C LEJIBIM ITOKa3aTeeM.

D opMyIHPOBATH OMNpe/ieSieHre CTEIIEHH C LENIbIM MoKa3aTelleM
(pu1 HEOOXOMMOCTH TI0 BU3YaJIbHOU OTIOpE).

IpeacraBasaTh 3amuch OONBIIMX W MajblX 4YHCENl B
cTaHzapTHOM Bujae. CpaBHHUBaATH 4YHUCJIAa U  BEJIWYHUHBI,
3aMMCcaHHbIe C UCNOJIb30BaHueM cTenenu 10.

Hcnonb3oBaTh 3amMch 4YHCEN B CTaHJAPTHOM BUIE NS
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, AJIUTEIBHOCTH MPOLIECCOB B
OKPYKaIOIllEM MHPE.

DopMyJIMPOBaTh, 3allUCLIBATL B CHMBOJIMYECKOH (opme U
WLTIOCTPUPOBATh NMPUMEPAMM CBOWCTBA CTENEHU C LEIBIM
nmokazarenieM (Mpd  HEOOXOJUMOCTH C  HWCHOJIb30BAaHHUEM
BHU3YyaJIbHON OTIOPHI).

I[IpumeHsiTh  cBOMicTBA CTENEHU s IpeoOpazoBaHUs
BBIPKEHUM, COJEepXKaIUX CTEMEeHH C IeJIbIM IOKa3aTejaeM C
UCIOJIb30BAHUEM  CIIPaBOYHOM HMHpoOpManuu. BpINMOJHATH
JeMCTBHSI C YWCIAaMU, 3alHUCAHHBIMM B CTAaHJIAPTHOM BHJE
(YMHOXEHUE, JIeNICHHE, BO3BEICHUE B CTETICHB ).

AnredOpanyeckue
BbIPa:KeHH .
KBagparublii
TPEXWIeH

S w

KBanpaTubiii TpéxuneH. Pa3noxkeHue KBagpaTHOTO TpEXWICHA
Ha MHOXUTEIH.

Pacno3naBaTth  KBaJpaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYKHOCTb €T0 Pa3NIOKEHUS Ha MHOYKHUTEIIH.

PacknagpiBaTh HAa MHOMKUTEJIU KBAApPaTHBIA TPEXWIEH C
HEOTPUIATENbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOpPOY Ha aJITOPUTM IMpaBUIIA.

Auaredpanvyeckue
BBIPasKCHHS.
Auaredpanveckas
ApoOL

AureOpandeckast ApoOb. JlOMyCTHMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJMINUX B  anreOpandeckue BoIpaxeHus. OCHOBHOE
CBOMCTBO anredpanveckoii qpoou. CokparieHue Apooei.

Crnoxenue, BbIUUTAHUE,  YMHOXCHHE U  JICJICHHE

3anuceIBaTh anre6pquGCKHe BBIPAKCHUA. Haxoauts 00J1acTh
ONPpCACIICHUA pallUOHAILHOT'O BBIPAKCHU .

BBINOJHATHL YHUCIIOBBIC ITOACTAHOBKU M BBLIUMCJISATL 3HAYCHHC
IlpO6I/I, B TOM YHUCJIC C IOMOIIBIO KAJIBKYJIATOPA.




(15 4)

anreOpanvdecKux

npo6eii. [IpeoOpa3zoBanue BBIpAKEHUM,

COJIeprKaIlUX anredpandyeckue Ipoou.

®opMyJIHpOBaTHL OCHOBHOE CBOWCTBO anreOpandeckoi aApoOu
U MPUMEHSTD €T0 ISl IpeoOpazoBaHus Jpooei.

BbInoJHATL AelicTBUSL ¢ anreOpanyeckuMu JApoOsMU INpuU
HEOOXOUMOCTH C Hampabisolmed noMomplo. I[IpumeHsaTh
npeoOpa3oBaHus BBIpAXKEHUN JJIs pelleHus 3a1ady. Beipaxkath
nepeMeHHble u3  Qopmyn ((PHUIUUECKUX, TCOMETPUUECKHUX,
OTIMCBHIBAIOIIUX OBITOBBIC CHUTYyallMd) TpPH HEOOXOIUMOCTH C
HaIPaBJISAONIEH TOMOIIBIO.

YpaBHeHus1

U HEPABEHCTBA.
KBaaparubie
YPaBHeHHUA

(15 u)

KBanpatnoe ypaBHenue. HemonHoe kBagpaTHOE ypaBHEHHE.
®dopmya KOpHel KBaapaTHOro ypaBHeHus. *Teopema Buera™.

Perenne

YpaBHEHUH,

CBOAIINXCSL K KBaapaTHBIM.

[Ipocreiimue qpoOHO-pallOHATIbHBIE YPaBHEHUSL.

Pemrenne
YPaBHEHUM.

TEKCTOBBIX

3aa4 ¢ TIOMOIIBIKD  KBAJPATHBIX

Pacno3naBaTh KBaJipaTHbBIC YpaBHEHUS.

3anuceiBaTh (Qopmyay KOpHEH KBaJpaTHOIO YPaBHEHMS;
peliaTh KBaJApaTHbIe YPaBHEHUs] — TOJHbIE U HEMOJHbIE (C
HCIIOJIb30BAaHUEM CIPABOYHON HHPOpPMAIIH).
IIpoBoauTs,  mpocreiilmme  HCCJIeIOBAHUSA
YpaBHEHUM.

PemiaTh ypaBHeHMsl, CBOJAIIMECS K KBAIPATHBIM, C IIOMOUIBIO
npeoOpa3oBaHWii W 3aMEHOW IIEPEMEHHONM ¢ OMNOpoW Ha
ITOPUTM IIpaBUIIA.

HabGawonats W aHAAM3HPOBATHL CBI3b MEXKIY KOPHAMHU U
Kod(puImeHTaMu KBapaTHOTO YPaBHEHHUSI.
*TIpuMeHsTh TeopeMy Buera
3a/1a4 (C UCTOJb30BaHUEM 00Opasiia)™.
Pemath TekcTOBBIE 3aa4yl  alreOpanvyeckuM CHOCOOOM:
NEPEXOIUTh OT CJIOBECHON (POPMYIHPOBKU YCIOBUS 33Jayd K
anredpanvyeckoil MoOAeNnu MyTEM COCTaBICHHUS YpaBHEHHS (IpU
HEOOXOMUMOCTH C  HalpaBJSIOMIed TMOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHUE; UHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS aareOpshl.

KBaaApaTHBIX

JJIA PCUICHHUA

YpaBHeHust

U HEPABEHCTBA.
Cucremsl
ypaBHeHHH

(13 4)

JIuHeliHOE ypaBHEHHE C JBYMsI NEpEeMEHHBIMH, €ro rpaduk,
IIPUMEpHI peIIeHUs] YpaBHEHUH B LIEJIbIX YHCIIaX.
Pemenne cucreM JByX JIMHEHHBIX YpaBHEHUH C JAByMs

NEpCMCHHBIMU.

IIpumepsl pelIeHuss CHCTEM HEJIMHEHWHBIX

YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pacno3HaBaTh JIMHEIHBIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth TpaQuKy JHMHEHHBIX YpaBHEHUIH, B TOM 4HCIe
UCMOJIB3Y Hu(ppPoOBBIe pecypebl (IpU HEOOXOJUMOCTU C
OTIOPOi Ha alITOPUTM YUEOHBIX ACUCTBUI).

Pa3ziuyaTes napaulesbHbIE U NEpECEKArOIIMecs NpsMbIe 10 UX




*T'paduueckass  uHTEpHpeTanyisi  ypaBHEHUS C  JABYMs
MEPEMEHHBIMU U CUCTEM YPABHEHH C IBYMs IEPEMEHHBIMU *.
Pemenne TekCTOBBIX 3a/1a4 C TOMOUIIBIO CUCTEM YPaBHEHUM.

YPaBHEHUSIM.
Pemiate cCHUCTEMBI [BYX JIMHEMHBIX YpPaBHEHUH C JBYyMs
IIEPEMEHHBIMU II0JICTAHOBKOU U CII0KEHHUEM.

PemaTp npocTeiire CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUH
HE SIBJISIETCS IMHEHHBIM IIPU HEOOXOMMOCTH € Halpabisioueit
IIOMOIIBIO.

*TIpuBoauth rpaduyecKyl0 HHTEpPHPETALMI0 DPEIICHUS
YpaBHEHUsI C JBYMs IEPEMEHHBIMH M CHCTEM YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU. ™

PemaTh TeKCTOBBIE 32/1a4H AIT€OPaMUECKIM CIIOCOOOM.

YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH cBOliCcTBa YUCIIOBBIX HEPaBEHCTB,
U HepaBeHCTBA. HepaeHcTBO ¢ 01HOM nepeMeHHOM. JIMHElHbIE HEPABEHCTBA C | WULTIOCTPUPOBATh UX Ha KOOPAUHATHON MIPSIMOM.
HepaBencrBa OJIHOW TIepeMeHHOM M ux pemeHue. Cucremsl nuHEHHBIX | [IpuMeHSATH CBOWCTBA HEPABEHCTB B XOJIE PEIICHUS 33/1a4.
(12 v) HEpPABEHCTB C OJIHOW MEPEMEHHOM U UX PEIICHUE. Pemarp JMHEHHBIE HEPAaBEHCTBA C OJHOM TMEPEMEHHOM,
N3obpaxenune pemeHns TMHEHHOTO HEPABEHCTBA M UX CUCTEM | H300pakaTh PEIICHHE HEPABEHCTBA HA YHUCIIOBOM MPSMOM.
Ha YUCJIOBOU MTPSMOIA. PemiaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, H300pakaTh pellieHue
CHCTEMbl  HEPABEHCTB  HA  YMCIOBOM  TpsIMOM  TIpHU
HEOOXOJMMOCTH C BU3yaJbHON OTIOPOH.
D yHKIUMN. [lonsitue ¢ynkunu. OOnacte omnpeaeraeHUs U MHOXKeCTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHIO W
OcHoOBHBIE 3HaueHul ¢pyHkuuu. CriocoObl 3a1aHus QyHKIIHMA. CHMBOJIMKY.
MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKUIMU, UX OTOOpakeHHE HA|BuIuMcasTh 3HaAYeHUs] QYHKUUHN, 3alaHHBIX (GopMmynaMu (TIpu
(59 rpaduxke. HEOOXO/IMMOCTH  MCHOJIb30BaTh KaJlbKYJIATOP); COCTABJIATH

TadIMUbI 3HAYeHUH QyHKIUU.

CTpouTh 10 TOYKAM rpadpukm QyHKIUN.

OnuceiBaTh CBOIicTBA (DyHKLIMU HAa OCHOBE €€ rpaduuecKoro
NOPEJICTaBICHUsT TMpH  HEOOXOOUMOCTH C  Hampablstoleit
MTOMOIIKIO.

Hcnoan3oBarh  QYHKUMOHATIBHYIO  TEPMHHOJOTHIO H
CHMBOJIHKY.

HccaenoBarp mpuMepsl IpaduKOB, OTPaKaIOUIMX pealbHbIE
npoueccel U sBieHus. IlpuBoauThs MpHMeEpbI IPOIECCOB U
SIBJICHUH C 33JJaHHBIMHU CBOWCTBAaMHU.




Hcnosb30BaTh KOMIbIOTEPHbIE MPOrPaMMBbl UL IOCTPOCHUS
rpaduKoB QYHKIMA 1 U3yYCHUS UX CBOICTB

D yHKUUMH. Urenne wu moctpoeHue rpadukoB ¢ynkuuid. Ilpumeps | HaxoauTh ¢ momMombio rpadguka GyHKINN 3HAUEHUE OJTHON U3
Yucnaosble rpadukoB KIWH, OTPAXKAIOIINX peabHbIE IIPOLIECCHI. acCMaTpPUBAEMbIX BEJIMYHH IO 3HAUEHUIO JAPYroil.
yr
GyHkuun OyHKIUH, OIIMCBHIBAIOIIHE HPSAMYIO u oOpaTHy!o | B HecloKHBIX ciydasix BbIpakaTh (POPMYJIOH 3aBHCHMOCTH
9y MIPONIOPLIUOHAIBHBIE SaBI;ICI/IMOCTI/I, ux rpaduku. ['unepbona. |Mexay BEIMUUHAMHU.
I'paduk pyaxkummy = Xx°. OnuceiBaTh XapakTep W3MEHEHUS OJHOW BEJIWYHUHBI B
— 2\ = - _ k. %
CDyHKHI/H/Iy = X5, y = X3, y = \/Q_C, y _;’ *Fpa(i)quCKoe 3aBUCHUMOCTHU OT UBMCHCHUSA JPYyron 5
. - Pacno3naBate, BHIbl H3ydyaeMbix (yHkuui. Iloka3siBaTh
pelleHre ypaBHEHUI U CUCTEM YpaBHEHUH. .
CXeMaTH4YeCKH TI0JIO)KEHHE Ha KOOPAMHATHOM MJIOCKOCTH
N 2
rpadukos byHKUIMi BHJIA: y = X, y = X,
k
y =y ==
Hcnoab3oBath GyHKIHOHAIBHO-TPaHUECKHE
npeaCcTABJIEHHS /IS PELICHHS U UCCIIeIOBaHUS YpaBHEHUH U
CHCTEM ypaBHEHUU.
IIpumensiTe nudpoBbLIe pecypchbl IS MOCTPOSHUS rpaduKoB
G YHKITUH.
IloBTOpEHUE IloBTOpEHHE OCHOBHBIX MOHATHH M METONOB KypcoB 7 U 8|IIpuMeHSITb €mOCOOBI CpPaBHEHUS 4YHCEN, BBIYHUCICHMH,

M 00001ICEHHE
(6 9)

KJIaCCOB, 0000IIcHNE 3HAHUH.

npeoOpa3oBaHMi BBIPAXKEHUH, PEIICHUS YPAaBHCHUH.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBUU H
CaMOTPOBEPKY pe3ysibTaTa BbIYHCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOECHU.

Pemate 3amauMm W3 peajibHOl  KU3HHM, NPHUMEHATH
MaTeMaTHYeCKUe 3HaHHUS Uil pelIeHHus 3a7ady U3 JAPYrux
PEIMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOMPATH CIIOCOOLI
pelIeHus 3a/1a4yu.

9 kaacc (e menee 102 u)




Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4Hci10

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eSITEJILHOCTH oﬁyqammnxca

4acoB)
Yucaa u PannonanbeHble uncna, *uppanyoHanbHble YnCia, KOHEUHbIE 1| Pa3BUBAThL MpeacTaBJeHHs] O 4YHCIaX: OT MHOYKECTBa
BbIYMCJICHHS. OECKOHEYHBIE JNECATUYHBIE IpoOu. MHOK€eCTBO | HATYPAJIbHBIX YHCEIT IO MHOXKECTBA JEHCTBUTEIBHBIX YHCEIL.
JlelicTBUTE/IbHBIE |JICVCTBUTEIBHBIX  YHWCEN; JEHCTBUTEIbHBIE YHCIa Kak | O3HAKOMHUTbCA c BO3MOXHOCTBIO MPEJICTaBICHUS
yHcaa OeCKOHEUHbIE JecATHYHbIe JApoOu. B3anMHO 0JHO3HAuUHOE |AEWCTBUTEIBHOTO YMCIa KaK OECKOHEUHOM AecaTUYHOW ApoOw,
9 v) COOTBETCTBUE MEXIY MHOKECTBOM JIEHCTBUTENBHBIX YHCEN U | IPUMEHATh JIECATHUYHbIE NPUOIMKEHUS palMOHAIbHBIX M
MHOKECTBOM TOYEK KOOPJIMHATHOMN MPSMOM. MppalMOHAIBHBIX YUCEN.
CpaBHEHME  JCHCTBUTENBHBIX  4Hcel, apupMeThyeckue | *3anuchbiBaTh, CpaBHMBATH U yHopsiiouuBaTh
JIEHCTBUS C IENUCTBUTEIBHBIMA YUCIAMA. > IEACTBUTEIILHBIE YHCIa™.
[Tpubmxénnoe 3HA4YEHUE BEJIMYUHBI, TOYHOCTH | BIMOJIHATH, coYeTass YCTHbIE W THUCbMEHHBIE MPUEMBI,
MIPUOJIMKECHHUSL. apudgmMeTnyecKue IeCTBUSI C PAMOHAIBHBIMU YHCIAMU;
Oxkpyrnenne uwncen. [lpukuaka W OLEHKAa PE3yJIbTATOB|HAXOAMTH 3HAYCHUs CTENEHEH C LENbIMUA IIOKa3aTels MU M
BBIYMCIICHU. KOpHEH; BLIYMCJISITh 3HAUYECHNS YUCIIOBBIX BBIPAKECHUM.
IMonyyuTh mnpeacTaBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YuCeNl B IPAKTUYECKOM ACSITENIbHOCTH YeJIOBEKa.
AHaIM3UpPOBaTh M JeJaTh BBIBOAbI (IOCJAE€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPUOIMKEHUS NEHCTBUTEIHHOTO 4YHCIa
IIpU PELLICHUH 3a/1a4.
Okpyrasite JEHUCTBUTEIBHBIE YKCIA, BBINOJHATH NMPUKUIAKY
pe3ynbTata  BBIUYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAYKCHUIA.
3HaAKOMUTBHCS C UCTOPHUEN pa3BUTHS MaTeMAaTHKH.
YpaBHenus Jluneiinoe ypaBHeHue. Pemienue ypaBHeHMH, cBomAluXcd K|OcBaumBaThb, 3allOMHHATL W NPHMEHATHh Trpaduyeckue
U HepaBeHCTBA. JINHENHBIM. MeTOAbl IIPU PEIICHUU YpPaBHEHUH, HEPABEHCTB U HX CHCTEM
YpaBHeHnust KBampatHoe ypaBHeHue. Perienue ypaBHeHMid, CBOAAIIUXCS |(IpU HEOOXOAMMOCTH C OMOPOH Ha ajIropuT™M y4eOHBIX
C OIHOM K KBaJpaTHbIM. bUKBaipaTHbIE YpaBHEHUS. JIEHCTBH ).
nepeMeHHOon *TIpumepsl pelieHus ypaBHEHUN TpeThbeil U ueTBEPTOH | Pacmo3HaBaTh 1LieTble U IPOOHBIC ypaBHEHUS.
(14 9) CTETeHEe! pa3ioKEeHHEeM Ha MHOKUTEH. Pemiars JMHelHbIe U KBaJApaTHble YPaBHEHUS, YPaBHECHUS,

Pemienne 1poOGHO-palIMOHANBHBIX YPABHEHHIHA.

CBOIAIIMUECA K HHM, HpOCTCﬁH.IHC IIp06H0-paI_II/IOHaJ'IBHBIC




Pemrenne TeKCTOBBIX 3a4a4 anre6pa1/1qec1<I/IM MCTOJ0M.

YpPaBHECHUS.

IpennaraTs BO3MOXHBIE CIIOCOOBI PEIICHHS] TEKCTOBBIX 3a/1a4,
00Cy>k1aTh HMX U pelaTrh TEKCTOBBIE 3a/aud  Pa3HBIMH
croco6amu.

3HAKOMHTHCSI ¢ HCTOPHEH Pa3BUTHS MAaTEMATUKU

YpaBHeHus JIuneiiHOe ypaBHEHHE C JByMS [IEPEMEHHBIMU U €ro rpadguk. |(OcBaumBaTh M NMPUMEHSITH NMPUEMBI PELIEHUS CHUCTEMBI JBYX
U HEPaBEHCTBA. Cucrema JByX JMHEMHBIX YpaBHEHHM C JABYMs MEpEMEHHBIMHU | JIMHEWHBIX YpaBHEHHI ¢ IBYMS NEPEMEHHBIMU U CUCTEMBI ABYX
Cucrembl n e€ pemeHue. Pemenue cucreM IByX YpaBHEHHM, OJHO W3 |YypaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISCTCS JIMHEHHBIM
YPaBHEHUI KOTOPBIX JIMHEMHOE, a APYro€ — BTOPOM CTEIICHMU. (o BU3yalIbHOM O1IOpE).
(14 9) I'paduueckass uHTEepnpeTanusi CUCTEMbl ypaBHEeHUW ¢ AByMs | Mcmoab3oBaTh (GyHKIIMOHATBHO-TpadUUYECKUe MpeACTaBICHUS
MepEMEHHBIMHU. JUI pellieHUsl U MccileI0BAHUSI YDABHEHHUN U CHCTEM.
Pemenne TeKcTOBBIX 3aj1au alnredpandeckium crocoooMm. AHaJIM3UPOBATH TEKCTHI 33/1a4, peliaTh UX aareOpanyecKum
CIIOCOOOM: MepPexXoaUuTh OT CJIOBECHON (POPMYIHPOBKH YCIOBUS
3a/1a4yM K airedpandyeckoi MoAeIu MyTEM COCTaBIICHHS] CUCTEMBbI
YpPaBHEHUM; pemIaTh COCTABJICHHYIO CHUCTEMY YPaBHEHUN;
HHTEPNPETUPOBATH PE3YIIbTAT.
3HAKOMHUTBCH C HCTOPHEN PA3BUTUSA MATEMATUKU
YpaBHenust UucoBele HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anMchbIBaTh, IOHUMATh, MHTEPHPETHPOBATH
U HEPaBEHCTBA. JIuHeliHbIEe HEPABEHCTBA C OJIHOM EPEMEHHOM U UX pEUICHUE. | HEPaBEHCTBA; MCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucteMbl TUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOHN U MX | BbIMOMHATHL NpeoOpa3oBaHUsl HEPABEHCTB, MCHOJIb30BATH I
(16 9) peLIeHHuE. peoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHbie HepaBeHCTBA U UX PEILIECHUE.
I'padmyeckass  uHTepmpeTanysi HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Pacno3naBarh JIHMHEHHEIC U KBaJI[paTHbBIC HCPABCHCTBA.

Pematn JTUHEHHBIC HCpPaBCHCTBA, CHUCTCMBI JIMHEMHBIX
HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB, BKIIIOYAIOHIHNX KBAAPATHOC
HCPABCHCTBO, U PCIIATH UX; oﬁcymﬂan, IMMOJIYYCHHBIC PCIICHH.
HSOﬁpﬂ?KﬂTb pPEIICHUEC HECPABCHCTBA U CHUCTCMbI HCPABCHCTB Ha
YHUCIIOBOM HpHMOﬁ, 3anmucbiBaTh pPCIICHUC C IMOMOIIBIO
CHMMBOJIOB.

Pematn KBaJApaTHBIC HCPABCHCTBA, HCIIOJIb3YA Fpa(i)I/I‘IeCKI/IC
MMPEACTABJICHHA.

OcBauBatrp H NPpUMECHATL HCPABCHCTBA IIpU PCIICHUH
pa3JInYHbIX 3a/ia4, B TOM YUCJIC [TPAKTHUKO-OPUCHTUPOBAHHBIX.




DyHKUUH
(16 )

KBangpatnunas ¢ynkuus, e€ rpaduk u coiicta. [lapaGona,
KOOPAMHATHI BEPUIMHBI 1apa00JIbl, 0Ch CHMMETPHUH MapadOJIb.
CreneHHbie (QYyHKIMH C HATYPAIbHBIMHU IOKa3aTeIsIMU 2 H 3,
uX rpadMKu ¥ CBOMCTBA.

I'paduku dyskumii: y = kx,y = kx + b, ,y = a, y = ax’,

y = VY =%

Pacno3HaBaTh BUIbl M3y4aeMbIX (DYHKIHI; HIUTIOCTPUPOBATH
cXeMaTH4YeCKH, 00bSACHATb PACIIOJIOKEHHE HAa KOOPAUHATHOMN
iockoctu rpadukoB ¢yHkumi Buga: Y = kx, y = kx + b, , y
2
= ad, y = ax,
— — k d
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3HAYCHHI KOA()PHUIMEHTOB;
X

OIACHIBATh UX CBOMCTBA.

Pacno3naBaTth KBajipaTU4dHyI0 QYyHKIHIO 110 hopmyrie.
IpuBoauThL mnpuMepbl KBAIPATHUYHBIX 3aBUCHMOCTEH W3
peaTbHOM KU3HU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh 0COOEHHOCTH Ipaduka KBaJpaTHUHOMN
dyukimm Yy = ax + bx + ¢ (upum  HeoGXoaMMOCTH ¢
HaIPaBJISIONICH TOMOTIIBIO).

Crpouts HM  H300paxaTh  CXeMAaTH4YeCKH  Ipaduku
KBAPATHUHBIX (YHKIHIL, 3a1aHHBIX QOPMyJIaMu Bugay = ax’, y
—ax*+q y=ax+p?’ y=at+bx+c (upu
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOH).

AHAIM3UPOBATL W NPUMEHATHL CBOWCTBA H3YyYECHHBIX
GbyHKUMIA JUIS UX TOCTPOEHHSA, B TOM YHCIE C IOMOIIbIO
U (PPOBBIX PECYPCOB.

YucaoBbie
MoCJIe0BaTEeILHOC
TH

(15 9)

[TonATHE YNCIOBOM MOCIIEI0BATEILHOCTH.

3amaHue MOCIeN0BATENIbHOCTH PEKYPPEHTHOU (opMynol u
(dbopmyIoit N-ro 4ieHa.

Apudmernueckas u reomeTpuyeckas mnporpeccuu. Oopmysbl
N-ro wieHa apu(METHUECKON U TeOMETPUUYECKON MPOrpecCuid,
CYMMBI IIEPBBIX N YJIEHOB.

*MN3o0paxkeHre 4ieHOB apu(pMETHUYECKOH U TeOMETPHUYECKOn
MIPOrpeccuil ToUKaMu Ha KOOPJAUHATHOM IMIIOCKOCTH.
JIMHENHBIN U DKCIIOHEHIUAIIBHBIA POCT.

CroxHble MPOLEHTHL. ™

OcBanBaTh M NMPUMEHSATh WHAEKCHbIE 0003HAUYEHUs, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C HCIIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHUEM MOCIIE0BATEIBHOCTH.

AHanau3upoBaTh (OpMyILy N-rO YieHa IOCIeI0BaTENIbHOCTH
WIM  PEKYpPpPEHTHY0  (QOpMyly ¥  BBIYHCIATH  WICHbI
HOCIIEZI0BATENbHOCTEH, 3aJJaHHBIX ~ 3TUMH  (OpMyJIaMH.
YcranaBauBaTth 3aKOHOMEPHOCTH B HOCTPOEHUHU
II0CJIeI0BATEIbHOCTH, €CIIU BBIIIUCAHBI NEPBbIE HECKOJIBKO €&
YJIECHOB.

Pacno3snaBath  apupMETHUYECKYIO U T'€OMETPHUECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3a/laHMsL.

Pemath 3amaud ¢ ucnoib3oBaHMeM (opMyn N-ro uieHa
apu(MeTHUeCKOM M TI'eOMETPUYECKOH Mporpeccuif, CyMMBI




HEPBBIX N WICHOB C OMIOPO Ha CIPABOYHYIO HUH(POPMAIHIO.
*NU300paxkaTh WICHBl IIOCJIEIOBATEIBHOCTH TOYKaMU Ha
KOOPJAUHATHOM TIIIOCKOCTH ™.

PaccmaTpuBaTh npuMepbl NpoleccoB W fIBJIEHHH U3
peaIbHOM  KU3HM,  WUIIOCTPUPYIOIIME  HU3MEHEHHE B
apu(METHUECKON MPOTPECCHU, B TEOMETPUIECKON MPOTPECCHH;
*n300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH I'pauyecKu™.
Pemiate mnpocreiime 3aJa4yM, CBA3AaHHBIE C YHCIIOBBIMH
MOCJIEZIOBATEILHOCTAMHU, B TOM UHCJE 3aJaud W3 peabHOM
JKU3HMU  C  HCHOJb30BAaHMEM  LHUQPPOBBIX  TEXHOJOTHUI
(27€KTPOHHBIX TaOIHILL, IPadUUECKOTO KaIbKYISATOpa U T.I1.).
*PemiaTh 337a4d Ha CIIOKHbIE TPOLEHTHI, B TOM YHUCIIE 3a/1a4H
U3 pealibHOM MPaKTUKHU (C UCTOIb30BAaHUEM KaJIbKYJIsITOpa).™
3HAKOMHUTBCS C HCTOPUEl Pa3BUTHSA MATEMATUKH.

IToBTOpEHHUE,
00001IEeHME,
cHCTeMaTH3alus
3HAHMH

(18 9)

YUuciaa W BbIYMCJIEHHs (3alKCh, CpaBHEHHE, ACUCTBUS C
NEUCTBUTENBPHBIMA YHUCJIAMU, YHCIOBas MpsSMas; MPOLEHTHI,
OTHOIICHHUSI, POTIOPIINH; OKPYTJIEHUE, IPUOIIKEHUE, OI[CHKA;
pereHne TEKCTOBBIX 3a1a4 apu(hMETUIECKUM CTIOCOOOM).

Auiredpanyeckue BbIpaKeHHsI (mpeobpazoBanue
anredpanvyeckux BbIPaKEHUH, TOMYCTUMbIC 3HAYCHHUS).
@®ynkouu (MIOCTPOCHHE, CBOWCTBA M3YYCHHBIX (YHKIUI;
rpaduueckoe perieHre ypaBHEHUN U UX CHCTEM).

OnepupoBaTb NOHATHSIMU: MHOXECTBO, IOJMHOXECTBO,
omepanuy HaJ MHOXKECTBaMHU; WCHOJIb30BaTh Tpaduueckoe
MPEJICTAaBICHUE MHOXECTB JJIsl OMMCAaHUs PEalIbHBIX MPOILIECCOB
U SBJICHMH, MpU pEHIeHHH 3aJad U3 JAPYruX Yy4eOHbIX
PEIMETOB.

AKTYya/Iu3MpoBaTh TEPMHMHOJIOTHMI0 U OCHOBHbIE AeiicTBHS,
CBSI3aHHBbIE C YHCJAMH: HATypaJIbHOE YHCIO, IPOCTOE U
COCTaBHOE 4MCJa, JEIMMOCTb HATypallbHbIX YHCEN, MpPU3HAKU
NEIMMOCTH, 1IEJI0€ YHCIIO, MOJYJb 4Hcia, OOBIKHOBEHHAs H
JecsiTUuHasi ApoOu, CTaHIAPTHBIN BUJ 4Yucla, apudmMeTndeckuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL 1elcTBUSI, CPaBHUBATHL M YNOPSIA0YMBATH
YyHuclla, TMPEICTaBIsATh YHCIAa HAa KOOPAWHATHOM MPSMOM,
OKpYIJIAATH  YMCJIA; BBINOJHATH MNPUKHIKY M OIEHKY
pe3ynbTaTa BEIYUCICHUM.

Pemartp TeKcTOBBIE 3a1a4H APHPMETUIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckue 3a4a4uM, COACPKAIIUE IPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAKIIME 3aBUCUMOCTH: CKOPOCTbh —
BpeMsl — pacCTOSIHUE, 1l€Ha — KOJUYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — MPOU3BOJUTEIBHOCTD TPYIA.
Pa3ouparthb peanbHbIC )KU3HEHHBIE CUTYyalluH, GOpMYJINPOBATH
UX Ha S3bIKE MaTeMaTUKH, HAXOAUThH pPEIICHUE, MPUMEHSsA
MaTEeMaTUYECKUH annapar, HHTepnpeTHPOBATh PE3YJIbTaT
OnepupoBaTh NMOHATHSIMH: CTENEHb C LEJIBIM IOKa3aTeleM,
apuMEeTHIECKHHA KBaJPaTHBIN KOPEHB, MHOT'OYJIEH,
anredpanyeckast 1poOb, TOKIECTBO.

BbINOJHATL OCHOBHBbIE JelCTBHS: BBINOJIHATH PAcCUEThl 110
dbopmynam, mpeoOpa3oBHIBATH IIENbIE, JAPOOHO-pAIMOHATBHBIC
BBIDAKEHUSI U  BBIPAXEHUS C KOPHSMH, pEATU30BbIBAThH
pa3joKeHWe MHOrodjeHa Ha MHOXUTENIHW, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyNl pPa3HOCTH KBaJpaTOB M KBajpara
CYMMBI ¥ Pa3HOCTH (C OMOPOM HA CIPABOYHYIO HH(GOPMAIHIIO);
HaXOJWTh JOMYCTUMbIE 3HAUYEHUS NEPEMEHHBIX i APOOHO-
palOHAIBHBIX BEIPAKEHHM, KOPHEH.

MopneaupoBaTth ¢ NMOMOIIBIO (OPMYNl peaslbHble MPOLECCHl U
SIBJICHUSA.

OnepupoBaTh MOHATUSIMH: QYHKIMSA, rpaduK QYHKIUHU, HYIH
GyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKU
BO3pacTaHusl, yObIBaHUS, HAMOOJIbIIIEE U HAUMEHbIIIee 3HAYCHUS
GyHKITUN.

AHAIM3UPOBaTh, CPaBHUBATh, OOCYXKIATh  CBOIICTBa
GbyHKIMA, CTPOUTH UX IpaduKi.

OnepupoBaTh NOHATHAMM: IpsMas IPONOPLUOHAIBHOCT,
obpaTHasi ~ MPONOPIHOHANBHOCTh,  JIMHEWHAs  (QYHKIHS,
KBajpaTuyHas QyHKIHs, mapadoia, runepoona.

Hcnonb3zoBarth rpagukud UL ONPENEICHHUS  CBOMWCTB,
MPOLIECCOB M 3aBUCHUMOCTEH, Ui PEIICHUs 3a/Ja4 U3 APYTUX
y4EOHBIX NPEAMETOB M pPEaTbHON JKU3HU; MOETHPOBATH C
MOMOIIBIO TPa(HKOB peasbHbIE MPOLECCHI U SBICHHUS.
Boipaxath popMyJiaMH 3aBUCHMOCTH MEX1Y BEJINYMHAMM.

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




7 kaace (He MeHee 68 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ Coa€cpiKaHue

OcHOBHbIE BHIBI JI€ITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
IIpocreiimme [Ipocreiinme reoMeTpuueckie 0ObEKTHI: TOUKU, IPSIMBbIE, JIydd | DOPMYJITHPOBATH OCHOBHBIE IOHSTHS U OTIPEACTICHUS.
reoMeTpuuYecKne |4 yriibl, MHOTOYTOJIbHUK, IOMaHasl. Pacno3HaBaTh  W3Y4YEHHbIE  TIe€OMETpUYECKHE  (UTYPBHI,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasaTh HX B3aUMHOE PACIOJIOKEHHUE, BBIMOJIHATH
U UX CBOMCTBA. Pabora ¢ mpocTeHmMu 4epTexxamu. 4yepTéX IO YCIOBMIO 3a/1auM (C MCIOJIb30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX M YIJIOBBIX BEJIMYMH, BBIUYKCICHHE|ONOPBI: HABOJAILIME BOMPOCHI H/WIM alropuTMa y4eOHBIX
reoMeTPpUMYEeCKHX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYHUH Ilepumerp w  miomans  ¢uryp, cocraBiaeHHbIX U3 |[IpoBoauTH MpocTEIINEe MOCTPOSHHS C MOMOILBI LUPKYIS U
(14 9) MPSIMOYTOJIbHUKOB. JIMHEUKH.
N3mepsTh TUHEHHBIE U YIIIOBbIE BETUYUHBI T€OMETPUUYECKUX
U IPAKTHYECKUX 0OBEKTOB.
Onpenensitb «Ha TIJ1a3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOAUTH I'PYOYIO OLIEHKY UX Pa3MEpOB.
Pemiatp 3amauu Ha BBIYMCIEHHUE UIMH OTPE3KOB U BEIMYMH
YTJIOB.
Pematp 3a1auy Ha B3aMMHOE PACIIOJI0KECHUE T€OMETPUIECKUX
buryp.
IIpoBoanTh KiIacCU(UKALNIO YIIIOB, BBIYHCIATH JTMHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJ0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIE PACCYXICHHUS.
3HAKOMMTHCS C UCTOPUEN Pa3BUTHS FeOMeTPHU.
TpeyroabHukH IlonsTiE © paBHBIX TpPEYrojbHUKaXx M  ImepBUuHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJbHUKOB HAa TOTOBBIX
(22 v) MPEJCTAaBICHUS O paBHbIX (KOHTPYIHTHBIX) ¢urypax. Tpu|deprexax (C ykazaHHMEM NPU3HAKOB) MpPHU HEOOXOIUMOCTH C

IIPU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBEeHCTBA NPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHBbl IPSAMOYTOJIBHOTO TPEYTOJIbHHKA.

PaBHOOepeHHBIE U PABHOCTOPOHHHME  TPEYrOJbHUKH.

BHU3YyaJIbHOU OTIOPOM.

BoIBOauTH  CleACTBHSL  (PaBEHCTB  COOTBETCTBYIOIIUX
SIIEMEHTOB) M3 PAaBEHCTB TPEYT OJIEHUKOB.
®opmyIHpPOBATH OTIpEeIICHHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA.
[IpotuB OonbIel CTOPOHBI TPEYrOJILHUKA JICKUT OOJIBIITHI
yroJ.

[IpocTreimme HeEpaBeHCTBA B T'€OMETPHH.
TpeyroybHUKa. HepaBeHcTBO ToMaHOW™.
[IpsAMOYroNbHBII TPEyroNbHUK ¢ YriaoM B 30°,
[lepBble MOHATHS O T0KA3aTEIBCTBAX B FTEOMETPHH.

*HepaBeHncTBo

TYNOYTOJIBHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHEIO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYroJIbHUKA; CEPEIUHHOr0  IEpIEeHIUKYIsIpa
OTpe3Ka; NepUMeTpa TPEyroJibHUKa MNpU HEOOXOJUMOCTHU C
OIIOPOM Ha AIITOPUTM IIPABUIIA.

dopMyJIHpOBaTh CBOICTBA W TPHU3HAKA PABHOOEIPEHHOTO
TPEYTrOJbHUKA.

CTpouTh YepTEXH, pelmaTh 3a1a4M C TOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTrOJIbHUKOB.

[IpumeHsaTH NpU3HAKM  paBEHCTBA  HPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/layax (C HCIOJIb30BAaHUEM CMBICIOBOM
OTIOPBI: HABOJAIIME BOMPOCHl W/MIM aJIropuT™Ma Y4eOHBIX
necTBuil).

Hcnoan3oBate LU(DPOBBIE PECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHS FCOMETPHUH.

AJs1  UCCICJO0BaAHUA

IMapannenbHble [TapanmnensHble npsMble, UX cBoWcTBa. Hakpect nexamue,| @opmyaupoBaTh  NOHSTHE  MAPAUICIBHBIX  HPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH [IPAKTUYECKUE IPUMEPBI.
yIJ10B NepeceueHNH NapauIeIbHbIX IPSAMBIX CEKYIIEH). M3yuyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX IPU MEPECEUEHUU
TPeyroJibHuKa IIpy3zHak nDapauIeIbHOCTH  IPSAMBIX  YE€pe3  PaBEHCTBO | IAPAJUIEIBHBIX IPSAMBIX CEKYILEH
(14 v) PacCTOSHUMN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs poka3arenbcTBa. POpPMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYI OJIbHUKA. [NapajyIeIbHOCTH  JIBYX MpPsMBIX €  IIOMOLIbI  YIJIOB,
BHemHue yrisl TpeyrojibHUKa 00pa30BaHHBIX IPU IE€PECEYEHUU HSTUX MPSAMBIX TpeTbei
MPSMOM.
BoiuncasTe CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonurh uucioBble U OyKBEHHblE 3HA4YEHUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax C UCIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYroJbHUKA U MHOTOYTIOJIbHHKA.
3HAKOMHMTBCS € UCTOPUEH Pa3BUTHS FEOMETPHUH.
OxkpyxHOCTH OKpyXHOCTb, XOpPABI U TUAaMETPhI, UX cBolicTBa. KacarenpHas | @opMyIMpoOBaTh  OMNpeeJieHusl.  OKPY)KHOCTH,  XOD.BI,
U KpYT. K OKpY)KHOCTU. OKpY)KHOCTb, BIIICaHHas B yrois. *IloHsTHe O|Anamerpa W KacaTenbHOM K OKpyKHOCTH. M3ywarh wux
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.




NMOCTPOEHHS
(14 v)

MEPIEHIUKYIISAP KaK FEOMETPUUECKHE MECTA TOUEK™.
OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEyrojpHUKA. BricanHas B
TPEYTOJIbHUK OKPYKHOCTb.

[Ipocrenmue 3aga4n Ha IOCTPOCHHUE.

HccaenoBarb, B TOM YUCIIE HCMOJb3Ys HH(POBLIEC pecypcChl.
OKPY)KHOCTb, BIIUCAHHYIO B YIroJl; LEHTP OKpPYKHOCTH,
BIIMCAHHOM B yroJI; paBEHCTBO OTPE3KOB KacaTeIbHbIX
*Ucnoab3oBats Meton I'MT mia nokasarenbcTBa TEOpEM O
HepecedyeHnH OMCCEKTPUC YIIIOB TPEYroJIbHUKA U CEPEIMHHBIX
NEPIEHIUKYISAPOB K CTOPOHAM TPEYTrOJbHUKA C IOMOIIBIO
I'MT.*

OBinageBaTh NOHATUSIMH  BIHMCAHHOM U
OKPYXKHOCTEH  TpPEYroJbHHMKA, HAXOIHUTh
OKPYXKHOCTEH C OIIOPOH Ha aIrOpUTM IIpaBUIIA.
Pemiatb OCHOBHBIE 32/1a4M HA MOCTPOEHME: YIJla, PAaBHOTO
JAHHOMY; CEPEJMHHOIO MEpHEeHIUKYNApa JaHHOTO OTPe3Ka;
OpsAMOM,  NPOXOJAIEd  dYepe3  JaHHYl0  TOYKy H
NEPIEeHIUKYIIPHON JaHHOW MpPsIMON; OMCCEKTPUCHI JAaHHOTO
yria; TPEYroJbHUKOB [0 pa3IMYHbIM 3JEMEHTaM IMpH
HEO0XOIMMOCTH C HaIPaBJISAIONIEH TOMOLIBIO.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHS FCOMETPHUH.

OIIMCaHHOM
LEHTPBl  3TUX

IToBTOpEHUE,
00001IeHHE
3HAHMH

4 4)

[ToBTOpeHne m 0000IIEHHE OCHOBHBIX TMOHATHHA M METOJOB
Kypca 7 Kiacca.

Pemiath 3agayM Ha TOBTOPEHHE, WIUIFOCTPUPYIOIIUE CBS3H
MEX/1y pa3TUYHbBIMU YacTAMHU Kypca.

8 kiace (He meHee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Yeroipéxyroabnuk |[lapamnenorpaMm, ero npusHaku U cBoiicTBa. YacTtHele ciydau | M300pakaTh M HAXOAUTH HA YepTekaX YEThIPEXYTOJIbHUKU
/| napajyienorpaMmoB  (MPSMOYTOJIBHUK, poMO, KBaJapar), WX |pa3HBIX BUJIOB U UX DJIEMEHTHI.
(12 9) npu3HakKM M cBoiictBa.  Tpamemms.  PaBHoOokas — u | @opmMyampoBaTh onpe/eieHU: napaieiorpaMma,




MIPSIMOYTOJIbHAs TPAIEIUH.
*YnBoenue Meauansl. LleHTpanbHas cuMMeTpus™

OpsSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tparelyy, paBHOOOKOMH
Tpareuuu, IpsIMOYroJIbHOM Tparenuu.

Hcnonb3oBaTth mNpH  pelleHMH NPOCTEHIIHMX  3ajadv
IPU3HAKU U CBOMCTBA: mapajuiejorpamma, npsiMoyrojabHHUKa,
pomba, KBajapara, Tpamneuuu, paBHOOOKOM Tpameruw,
IIPSIMOYTOJIBHOW Tparenuy.

[IpuMeHSITH MeTOJ YIBOCHHUS MEAMAHbI TPEYTrOJbHHUKA C
OIOPOI Ha AITOPUTM TpaBUIIA.
Hcnoab3oBath LUQPOBBIE pPECYPCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTbHCS C UCTOPUEHN pa3BUTHS FeOMETPHH.

T4 UCCIICAOBaHUA

Teopema dajieca
U TeopeMa o
NPONoOPUHOHAILH
bIX OTpPe3Kax,
NOJX00HEIE
TPeyroJbHUKHU
(154)

*Teopema ®Daneca u TeopemMa 0 MPOTOPITUOHATBHBIX OTPE3Kax.™
CpenHsist nuHus TpeyroybHUKa. Tpaneuus, e€ cpeTHss TUHUSL.
*TIponopimoHAIBHBIE ~ OTPE3KH, TMOCTPOCHHE  YETBEPTOTO
MIPOMOPLIMOHAIBHOTO OTPE3Ka.

CBolicTBa IEHTPa MAacC B TPEYrOJIbHUKE.

[TomoOuble  TpeyronpbHUKH. Tpm  TpU3HaKa
TpeyrojabHuKoB*. [IpakTuueckoe npuMeHeHue.

nonoous

IIpoBoaAMTH MOCTPOEHUS C TIOMOLIBIO HUPKYJIS U JTUHEHKH C
UCIIONb30BaHne  TeopeMbl  Pameca M TEOpeMBl O
MPONOPUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MPOMOPIIMOHATBLHBIA OTPE30K C OINOPOM HA 3PUTEIBHYIO
HaIJISIIHOCTb.

HaxoauTh 10100HbBIE TPEYTOJBHUKH HAa TOTOBBIX YEPTEKAX C
yKa3aHWEM COOTBETCTBYIOIIMX TMPU3HAKOB TMOA00USA Tpu
HEOOXOAMMOCTH C BU3yaJbHON OTIOPOH.

Pemath 3agaum Ha MOJOOHBIE TPEYrOJILHUKU C TMOMOIIBIO
CaMOCTOSITEIBHOIO TIOCTPOCHUSI YEPTEKEU U HaXOXKIACHUS
NOJOOHBIX  TPEYrOJbHUKOB  MpPH  HEOOXOJAWMOCTH  C
HaIPaBJISAOLIECH TOMOILBIO.

IIpoBoauTh A0Ka3aTEJBCTBA C UCIIOJb30BAaHUEM IIPU3HAKOB
no00MsI HECIOKHBIX T€OMETPUUYECKUX 3aJady C OMOpoil Ha
AITOPUTM Y4eOHBIX TEHCTBHIA.

IlpuMeHSITH  TIOJIyYEHHBIE  3HAHMS  IPU  PELICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpapJsIoLIEH TOMOIBIO.

3HAKOMHUTBCSI C HICTOPHEl Pa3BUTHUS T€OMETPHUHU.

Ilnomann.
Haxo:xnenue

[TonsiTue 06 o01IeH TeOpUH TUIOIAIH.
@opmynbsl Ul TUIOIIAAM TPEYrojbHHUKA, Mapajuiejorpamma.

OBiajeBaTh NMePBHYHBIMH MpeACTaBIeHUAMH 00 oOmiei
TeOpuH IUIomaau (Mepsl), (opMyJaMpoOBaTh CBOWCTBA




Iomaxen
TPEyroJbHHUKOB

U MHOI'0OYI'0JIbHBIX
¢uryp. ILnomaaun
NoI00HBIX (pUryp
(14 9)

*OTHOLICHHUE TUIOIAACH TPEYroJbHUKOB C OOIMM OCHOBAaHUEM
nim oO1Iel BBICOTOM.

Brruucnenue miomaaei cioxHbIX QUTYp uepe3 pa3OueHue Ha
4acTU U JOCTpoeHue.™

[Tnomamm puryp Ha kiIeT4aroit oymare.

[Tnomamn nonoOHbIX Guryp. Berancnenue miomanei. 3amaun ¢
MPAKTUYECKUM CoJiepKaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METOa BCIIOMOTaTEILHOM TIOmaan.*

aomanau, BeIACHATh UX H&FHHHHBIﬁ CMBICIJI.

[TlpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajuieorpaMMa,
TPEYroJbHUKA, Tpaleuuu C ONOpOM Ha CIPABOYHYIO
UH(POPMAIIHIO.

IIpumensaTb dhopmyIbI IO BBIIYKJIOTO

YETBIPEXYTOJIbHUKA Yepe3 AUArOoHald U YroJl MEeXIy HUMH C
OTIOPO# Ha CTIIPABOYHYIO HH(HOPMAITHIO.

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

HaxoauTh TUtOmaaM mOAOOHBIX (uryp ¢ omopoil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BuIuHCasATh IUIOMAIN PA3TUIHBIX MHOTOYTOJIBHBIX (PHUTYD.
PemaTh 3agaum Ha TUIONIAb C IPAKTUUECKUM COJIEPIKAHUEM
MOCJIe COBMECTHOTO aHan3a.

Teopema
IMudaropa n
Hayaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TPUMEHEHHUE.
O6parnas reopema I[Tudaropa.

Onpenenenne TPUTOHOMETPUUECKUX (YHKIIUHA OCTPOTO YIIIa,
TPUTOHOMETPUUYECKHE  COOTHOUIEHHS B  MPSIMOYTOJbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHolIEHUS  MEXAY CTOPOHaMH B  MNPSMOYTOJbHBIX
TpeyroiabHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBatek TeopeMy I[ludaropa, mcmoab3zoBath €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

Branerp  MOHATHUSMH —~ TPUTOHOMETPHYECKUX  (PYHKITHIA
OCTpOTO YIjia, MPOBEPSATHh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOW Ha CIPaBOYHYIO
nHpopMaIuio.

HccnemoBarh  COOTHOLIGHUS ~ MEXAYy CTOPOHaMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIIONIEH TOMOIIIBIO.

Hcnoan3oBare  GopMylbl  NpPUBEACHUA U
TPUTOHOMETPUUYECKOE TOXKJIECTBO JJISI HAXO0XKICHHS
COOTHOIIEHUH MEXAYy TPUTOHOMETPHUYECKUMU (YHKLIUAMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
UH(OpMAILIHIO.

I[IpuMeHSITH TOJIYYECHHBIE 3HAHUS U YMEHHUS INPU PEIICHUU
NPaKTUYEeCKUX 3anad (Ipu HEeoOXOAWMOCTH C OINOpOH Ha

OCHOBHOC




QITOPUTM IIPABUIIA).
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS FEOMETPUU.

Yribl B BnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXAY KacaTelbHOM U | POpMYJMPOBATHL OCHOBHBIE OIIPENEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIIHCaHHBINA yroJi, HEHTPaIbHbIN YIO).
Bnucannbie VYTribl MeXIy XOpAaMu U CEKYIIIHMHU. HaxoauTh BIUCAHHBIC YIJIbI, OMUPAIOLIMECS HA OJHY IYTY,
U ONHCAHHBbIE Bnucanubie U onucaHHbIe YETHIPEXYTOIBHUKH, UX MPU3HAKH U | BBIYMCJISATH YTl C IOMOIIBI0 TEOPEMBI O BIIUCAHHBIX YTJIAX,
YeTBhIPEXyrojbHUK |cBoWcTBa. IlpuMeHeHuMe STUX CBOWCTB IMpPU  PEIICHHUU |TEOPEMBbl O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
U. TeOMETPUUECKHX 3a/1a4. HEHTPAIHHOM yIJIe TpPH HEOOXOAUMOCTH C BH3yaJbHOU
KacarenbHble B3anmHoe pacnosiokeHue IByX OKpykHocTeu. Kacanue | onmopou.
K OKPYKHOCTH. OKPY>XHOCTEH. HccaenoBarb, B TOM UYHCIE C TIOMOIIBIO IU(POBBIX
Kacanue PECYpCOB, BIHCAaHHBIE M OMHCAHHBIC YETHIPEXYTOJTHHUKH,
OKpY’KHOCTe BBIBOJMTH WX CBOWCTBA W TPHU3HAKUA TIOCIE COBMECTHOTO
(13 u) aHaJn3a.
Hcnosb30BaTh ATH CBOWMCTBA M MPU3HAKUA TIPH pEHICHUU
3aaad4.
IToBTOpEHHUE, [ToBTOpEHNE OCHOBHBIX MNOHATHN M METOJOB KypcoB 7 W 8 |Pemarpb 3agauM Ha NMOBTOPEHHE, WJUTIOCTPUPYIOLIHUE CBSI3U
0000ImEeHne KJIacCOB, 0000ITIEHNE 3HAHNM. MEXy Pa3TuIHBIMH YaCTIMH Kypca.
3HAHUM
(4 9)

9 kJaacc (He MeHee 68 )

HazBaumue
pa3naesa (TeMbl)
Kypca (4Hcj10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Tpuronomerpust. |Onpesenenne TPUrOHOMETpUYecKuX (QyHKIU yrioB ot 0° 10 |@opMy/JaMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHUYECKHX
Teopembl 180°. KocuHyc W CHHYC TPSMOTO M TYyHOro yria. Teopema|(DyHKIMH TYNBIX M NPSIMBIX YIJIOB C BH3YaJIbHOU OTIOPOMA.
KOCHHYCOB H KocuHycoB. (O000meénHas) Teopema cuUHYcOB (¢ pamumycoM | DopMmynupoBaTh T€OpEeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OTIMCAHHON OKpPY)KHOCTH). HaxoxaeHue [UIMH CTOpPOH | |paJnyCOM OMUCAHHOU OKPYKHOCTH).




Pemenue BEJIMYMH YIJII0B TPEYTrOJIbHUKOB. Pemiath TpEyroJIbHUKM C ONOPOM Ha alrOpuTM Y4eOHBIX
TPeyroJbHNUKOB ®opmyna MIoMAg TPEYroJbHUKA YEpe3 JABE CTOPOHBI U YroJ | IEHCTBUH.
(16 9) Mexy HUMu. PopMyIia IIomaau 4eTelpEXyrojbHuKa yepes ero |Pemare mpakTudeckue  3aaauM, CBOAsIIMECH K
JMaroHaJIu U YroJ MEeXly HUMHU. HAXO0K/I€HUIO PAa3JIMYHBIX 3JIEMEHTOB TPeyroJlbHHKA.
[IpakTHueckoe npUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpasoBanune |*[loHsTHE O MPEeoOpazoBaHUM OAOOHS. OcBauBarsb NOHSITHE npeoOpazoBaHus no06us.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYP. HccnenoBaTh OTHOIIECHUE JIMHEWHBIX 3JIEMEHTOB (UTYp MpU
Metpuueckue Teopema o0 TmpousBeAEHHH OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuM nmoaoous. HaxoaumTs mnpuMmepsl moaodus B
COOTHOIIIEHUS B MPOM3BEACHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBaJpaTe |OKpyXKarouleil 1eHCTBUTENbHOCTH.
OKPY:KHOCTH kacatenbHOW. [IpyMeHeHHe B pelIeHMH TIeOMETPUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOIIECHUS MEXY OTpPE3KaMH
(10 v) 3amau.® XOpZ, CEKYIIMX M KacaTelbHBIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYrOJbHUKOB.
Pemarp reoMmeTpuyeckue 3aJadyd M 3aJadyd U3 peaTbHOU
YKU3HHU C UCTIOIb30BAaHUEM MOJ0OHBIX TPEYTOJIbHUKOB. ™
BekTopsbi OmnpeneneHne BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOPBl Kak HAIPAaBJICHHBIE OTPE3KH,
(12 v) YMHOEHHE BEKTOpa Ha YUCIIO. HUCCJIEI0BATH F€OMETPUYECKUN (mepemerenue) 5

DU3NYECKUH U TEOMETPUUYECKHIT CMBICT BEKTOPOB.

Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

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

Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB.

[IpumeHeHre BEKTOPOB ISl PELICHHS 3aJa4 KUHEMATHKU U
MEXaHUKH.

buzndeckuii  (Cusia) CMBICTBI
BOIIPOCHBIH TJIaH.
3HaTh omnpeaeeHUus

BEKTOPOB C OINOpPOM Ha

CYMMbI MW Pa3HOCTH BCKTOPOB,

YMHO>KEHUS BEKTOpa Ha YUCIIO, uccje10BaTh
TEOMETPHYCCKUI ¥ (PU3MUECKHI CMBICIIBI TUX OTIEpaIUi.
Pematp reoMerpuyeckue 3ajadyd € MCHOJb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnosb30BaTh  CKaIsIpHOE  IMPOU3BEJIEHUE  BEKTOPOB,

BbIBOAUTDB €I'0O OCHOBHBIC CBOMCTBA.

Boruucaarhb CYMMY, PA3HOCTb U CKAJIKIPHOC IPOU3BCIACHUC
BCKTOPOB B KOOpANWHATAX.

HpI/IMEHﬂTb CKaJIIpHOC TMPOU3BCACHUC JUIA HaAXOXICHUS
AJIUH U YTJIOB.




JexkapToBbl

JlexapToBBI KOOPIMHATHI TOYEK HA MIOCKOCTH.

OcBauBaThL NOHSATHE HpSIMOerJIBHOI;'I CUCTCMbI KOOPAWHAT,

KOOpAWMHATBHI  Ha|*YpaBHeHHE NPAMONW.* YTIIOBOH KOA(PQHUIMEHT, TAHTCHC YIJIA |IEeKapTOBBIX KOOPIAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, [TapaJuIeNIbHbIE U NEPIIEHUKYISIPHbBIE TIPSIMBbIE. HccnenoBath ypaBHEHHE NPSIMONW M OKPYKHOCTH C ONOpPOM
9y YpaBHEeHHE OKpYKHOCTH. HaxokaeHue KOOpAMHAT TOYEK |Ha BOIPOCHBIM ILIaH.
IIEpECEUECHUS] OKPYKHOCTH U MPSMOH. Haxoauts 1eHTp U paanyc OKpY>KHOCTH 110 €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1au. Pemiate 3agaum Ha HAX0XJEHUE TOYEK IEPECEUYECHUS
Hcnonb3oBanne MeTo1a KOOPAUHAT B IPAKTUYECKUX 334a4ax IPSIMBIX U OKPYKHOCTEHN € IOMOIIbIO METOAa KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KO3(pQUIMEHTa TPSIMON
OpU peuleHUM 3a4ay, A ONpEeNICHUs PacloIOXKEHUS
IPSIMOM.
I[IpuMeHsSITH KOOPAUHATHI MIPU PELIEHUU T'€OMETPUUYECKUX U
NPaKTUYECKUX 3a7ad, JUIsi MOCTPOEHUS MaTeMaTHYeCKUX
MOJIEJIEH peabHBIX 33/1a4 («METO KOOPIAMHATY).
IMoan3oBaThest UL TOCTPOEHUS M HCCIEeIOBaHUMN
1M (POBBIMU peCypcamu.
3HAKOMMTBCS ¢ HCTOPUE Pa3BUTHS T€OMETPUU
I[IpaBuabHbIe IIpaBunbHBIE MHOTOYTOJIBHMKHM, BBIYHMCICHHE HX JJIEMEHTOB. | (POpMYyJIMpPOBATH OIIpeacIIeHUE HPaBUIIBHBIX
MHOIOYroJIbHMKH. |YUMcio m W AIMHAa OKpYKHOCTU. J[MHA NIyrd OKPYKHOCTH. | MHOTOYIOJbHHKOB, HAXOAUTH UX DJIIEMEHTEIL.
Jnuna Paguannas mepa yria. IMoab30BaThCSl OHATHEM UIMHBI OKPYKHOCTH, BBEIEHHBIM

OKPY’KHOCTH M
IJI0IIAb KPyra.
Borunciaenune
IJIomAaaen

84)

[Inomans Kpyra M ero 5SJIEMEHTOB (CEKTOpa U CErMeHTa).
Brruncnenue miomasneit puryp, BKIIOYAIOMIUX 3JI€MEHTBI Kpyra.

C NOMOLIBIO IMPAaBUIbHBIX MHOTOYIOJIBHUKOB, ONpenesiTh
YHUCIIO 7T, JUIMHY JYTU U paJlaHHyI0 Mepy yria mo oopasiy.
IIpoBoauTh Mepexoa OT pafuaHHON MEpHhI YIia K rpagyCHON
¥ Ha00OpOT 10 BU3YyaIbHOM OTIOpE.

OnpeneasiTh IUIOMIAAB KpyTa.

BoiBoauTh popmyJibl (B rpasycHOM U paiuaHHON Mepe) s
JUIMH JyT, IUIOIIAJIed CEKTOPOB M CETMEHTOB C ONOPOMl Ha
BOIIPOCHBI I1JIaH.

BoruncasaTe miomanu Quryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKpPY)XHOCTH  (Kpyra) C ONOpOH Ha  CIPaBOYHYIO
UH(OpMaILIHIO.

HaxoauTh mioniaau B 3afa4yax peaibHOU KU3HH.

ABurkenus

*Tlousrue o JABHMOKCHHHU ITJIOCKOCTH.

Pa3oupars  mnpumepsl,  WUIIOCTPUPYIOLUIUME  TIOHATHUSA




IIOCKOCTH [TapannenbHblil IepeHOC, MOBOPOT U cuMMeTpus. OCH U LEHTPHI | ABUKEHUS, LIEHTPOB U OCEN CUMMETPHH.
(6 4) CUMMETpPHUH. @ opMyJIMPOBATH OIPEJEICHUS APAIIEILHOTO IEPEHOCa,
[Ipocreiinye npuMeHEeHNsI B PEILIEHNN 3a1au™. IIOBOPOTa U OCEBOM CHMMETPUU C BHU3YAJIBHOW OIIOPOM.
HaxoauTh HETIOIBWKHBIE TOUKHU TI0 00pasiy.
HaxoauTh LEHTPBI U OCU CUMMETPUI IPOCTEHIINX PUTYp 10
o0Opasiy.
*TIpuMeHATh TApAJUICNIBbHBIA MEPEHOC M CUMMETPHUIO IIpU
pelIeHNH TeOMETPUUECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnosb30BaTh 17151 IOCTPOCHUS U MCCIIEIOBAaHUN IU(PPOBHIC
pecypcsL.®
IToBTOpEHME, [ToBTOpEHHE OCHOBHBIX MOHITHA W METOJNOB KypcoB 7—9|OmnepupoBarh MOHATHAMHU: QHUTypa, TOUKA, TpsMasi, Yro,
00001eHME, KJIaCCOB, 00001IIeHNE U CHUCTEMaTU3aIUs 3HAHUH. MHOTOYT'OJIbHUK, paBHOOEIAPEHHBII M  PaBHOCTOPOHHUI
cucrematru3anus  |[Ipocreiimme reoMmerpuueckue QUIypbl U HMX CBOWCTBA. | TPEYTOJIbHUKH, MPSIMOYIOJBHBIM TpPEYrojbHUK, MeEIHaHa,
3HAHUI N3mepenune reoMeTpuyecKiuX BEITHYHH. OucceKkTpuca W BbBICOTa TPEYroJIbHHKA, IMapajyieorpaMM,
(7 9) TpeyroybHUKY. poMO, TPSMOYrOJIbHUK, KBaJApaT, TpaIelus; OKPYKHOCTb,

[TapannensHble U NEPIEHIUKYISIPHBIE TPSIMBIE.
OkpyxHOCTh U Kpyr. ['eomeTpuyeckne MoCTpoeHUs. YTJbl B

OKPYXXHOCTH. BrnmucanHble W  ONHMCaHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast u OKPYKHOCTb.

YUeThIpEXYroJIbHUKU. Bnucannsie u OIIMCaHHbIE
YEThIPEXYTOJIbHUKHU.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oommx
TPEYroJIbHUKOB.

[IpaBUSIbHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus TUIOCKOCTH. JIBrUKEHUS. [TonoOwue.
CummeTpusi.

IImomans. Bemucnenuwe 1wiomanei. Ihiomaau nomoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TJIOCKOCTH.
BekTopbl Ha MIIOCKOCTH.

KacaTelibHasl, paBEHCTBO U IMoJ00ue GUryp, TpeyroJbHHUKOB;
NapaJieIbHOCTh W MEPICHIUKYISIPHOCTh TPSMBIX, yroJ
MEXIy TPSIMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKA U
OpsMO; JUITMHA, PACCTOSHUE, BEJIMYMHA YIJia, IUIONIA/b,
nepumMeTp.

Hcnoab3oBats  ¢GopMyJbl: IepuMerpa M IJIOLIAIU
MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH M IUIOIIAU Kpyra,
00BEMA MTPSIMOYTOJIBHOTO MapaJuIeIIeIUIIea.

OmnepupoBaTh NOHSTHSMH: [PSIMOYrOJibHAas  cHCTEMa
KOOpJMHAT, BEKTOpP; MCHOJb30BATh OSTH TOHATUA JIs
NPE/ICTABJICHUS JIaHHBIX U PEIICHUS 33a1ad, B TOM YHUCIIC W3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemate 3ajauMm Ha T[OBTOPEHHE OCHOBHBIX TOHATHUH,
WJLTIOCTPAIIMIO CBSI3€H MEX]y pa3IUYHBIMU YacTSIMHU Kypca.
BoioupaTs MeTo JUIS pellieHHs 3a/1auu.

Pemath 3a1aun 13 MOBCETHEBHOM KU3HU.




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

7 kaacc (He meHee 34 4)

Ha3zBanue
pasnaesa (TeMbl)
(4ucy0 yacoB)

OcHoBHOE Coa€cpiKaHue

XapaKTepHCTHKa JECATCJIBbHOCTH oﬁyqaloumxca

IIpeacrasienue [IpencraBnenne gaHHbIXx B Tabimuuax. [Ipaktuueckue | OcBamBaTh Ha  0a30BOM  YpPOBHe  CHOCOOBI
JAAHHBIX BBIYMCJICHUS TIO TaOJMYHBIM JaHHBIM. V3BledeHWe ™ | TPEACTaBIICHHUs] CTATUCTUYECKUX JIaHHBIX W YHCIOBBIX
(7 9) WHTEpIpeTauss Tabmu4yHbIX NaHHBIX. [IpakThueckas paboTa | MacCMBOB C TOMOIIBIO TaONHMII ©  JUAarpaMMm  C
«TabmuusD». WCIIOJIb30BAaHNEM  aKTYQJIbHBIX M  BAXKHBIX JTAHHBIX
I'paduueckoe mpencraBieHne ITaHHBIX B BHUAEC KPYrOBBIX, | (JAemorpadudeckue JaHHBIE, MIPOH3BOJICTBO
CTOJIOMKOBBIX  (CTONMOYATHIX)  guarpamMM.  YUTeHHE€ ¥ | TPOMBIIUICHHOW M CEIbCKOXO3SMCTBEHHOW MPOIYKIINH,
noctpoenne  auarpamM. [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
JMarpaMm. M3yuyarr MeToabl paboThl ¢ TaOIMYHBIMH U
[IpakTuueckas pabora «Jluarpammsn. rpauuecKuMu TPEICTaBICHUSIMH JTAHHBIX C MOMOIUIBIO
U(POBBIX PECypcoOB B XOJie¢ MPAKTHYECKUX padoT (c
HAIPAaBJIAIONIEH TOMOIIBIO).
OnucarenbHast Uucnossie Habopbl. CpenHee apudMeTudecKoe. OcBanBaTh Ha 0a30BOM YPOBHE MOHSITHSI: YHCIOBOU
CTAaTHCTHKA Menuana yrcnoBoro Habopa. Y cToOHYMBOCTh MEIUAHBI. HaOoOp, Mepa LEHTPAIbHON TEHIEHIMH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabora «CpeaHue 3HAaUCHUY. TOM UHCJIe cpeiHee apumeTuyeckoe, Meana.

Haubonpiiee m HauMeHbIIee 3HAYCHUS YHMCIOBOTO Habopa.
Pazmax.

OnucbiBaTh CTATUCTUYECKHE JAHHBIE C IOMOILBIO
cpeaHero apudmMeTrnyeckoro U Meauansl. Pemats 3amaun
(c ucmonb30BaHUEM 3pUTEIbHON HArJSAHOCTH H/MIU
BepOaJIbHO OTOPBI)

H3yyars cBoiicTBAa CPEIHHUX, B TOM YHUCIE C ITOMOIIBIO
IU(PPOBBIX PECYpCoB, B XOJ€ MPaKTHUYECKUX pabdoT, (c
HarpasJIsIoNIe TOMOUIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAauOOJIbILIEE




Y HaWMEHbIIIEE 3HAUCHUS YUCIIOBOTO MACCUBA, pa3Max.
Pemiath 3agaun Ha BBIOOp crioco0a ONMMCaHus TaHHBIX B
COOTBETCTBMM C TNPUPOJAOM  JIAHHBIX M  LEISIMHU
MCCJIEI0BaHUS C HAITPABJISIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(69

*CnyudaiiHasi U3MEHUYUBOCTH (Mpumepsbl). YactoTa 3HaUEHUN B
MAaCCHBE JaHHBIX. [’ pynnupoBka. ['ucrorpaMmel.
[IpakTnueckas pabora «CnyuaiiHas ”3MEHYMBOCTbY. *

*OcBanBaTh MOHATHS: YacTOTa 3HAYEHUN B MaccHUBE
JAHHBIX, TPYIIUPOBKA JTAHHBIX, TUCTOrpaMMa.

CTpouth rucrtorpaMmMmsl o oOpasiy

OcBauBaTh rpapuUecKue MpeICTABICHUS Pa3HBIX BUJIOB
CIy4alHOM W3MEHYMBOCTH, B TOM YHUCJIE C MOMOUIBIO
U(POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOU pabOTHI. ™

BBenenue B
Teopuio rpados
(449)

*T'pad, BepmuHa, pedpo. [IpeacraBienue 3agaun ¢ MOMOIIBIO
rpada. CreneHb (BaJIeHTHOCTh) BepiiuHBL. Yucino pédep u
cymmapHas ctenieHb BepimuH. llens u nuki. Ilyte B Tpade.
[IpencraBnenune o cBszHOCTH Tpada. O6xox rpada (dinepos
nyTh). [IpencraBnenue 06 OpuEeHTUPOBAHHBIX Tpadax.™

*QOcBauBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHb (BaJIEHTHOCTh BEPILIUHBI), [ETb U IIUKI.
OcBauBaTh MOHATHS: MYyTb B Trpade, dWUIEPOB MYTh,
006xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OO0cy:xknaTh pelleHde 3aJa4d Ha IOUCK CYMMBI
creneHeld BepmuH rpada, Ha MOUCK 00Xxoda rpada, Ha
MOMCK MyTed B  OPHUEHTHPOBAHHBIX rpadax cC
HaIMPAaBJISAIONIEH TOMOIIBIO.

OcBanBaTh cHoco0blI IPEACTaBICHUS 3aJad U3 Kypca
anreOpbl, TEOMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMeTOB C TMOMOLIbI0 TpadoB (KapThl, CXEMBI,
ANIeKTpUYecKre IenH, (yHKIHOHAJIbHbIE COOTBETCTBUS)
Ha IpuMepax. *

BeposiTHOCTB 1
4acToTa
CIYYAHHOI 0
coObITHS

(4 1)

*CnydaiiHbI ONBIT M ciaydaiiHOe coObiTHe. BeposiTHOCTH U
gactoTa coObITUSA. Poib MajgoBEepOSATHBIX U MNPAaKTUYECKU
JIOCTOBEPHBIX COOBITUH B MpUpoJe U B obuecTse. MoHeTa u
UTrpaJIbHasi KOCTb B TEOPUU BEPOSITHOCTEM.

[IpakTnyeckas pabora «HacToTa BbIaAEHUS OpJiay.™

*OcBanBaTh MOHSTHUSI: CIYYalHBIN ONBIT U CIIy4allHOE
COOBITHE, MAJOBEPOSATHOE M MPAKTHYECKU JTOCTOBEPHOE
coOBITHE.

H3yuaTrs 3HAYUMOCTH MAaJIOBEPOSATHBIX COOBITHH B
npupojie U OO0IIecTBE HAa BaXKHBIX MpUMepax (aBapui,
HECYaCTHBIC clydau, 3aIuTa MepCOHAIBHOMN
uH(pOpMaIny, Tepeaada JaHHbIX).

H3yuaTs poJjib KIACCHUYECKHX BEPOSATHOCTHBIX MOJEIeH




(MOHeTa, UrpajibHasi KOCTh) B TEOPUU BEPOSITHOCTEN.
Ha6uonath M M3y4yaTh 4YacTOTY COOBITHH B IPOCTBHIX
HKCHEPUMEHTaX, B TOM 4YHCIIE C IOMOIIbIO LU(PPOBBIX
pecypcoB, B X0J1¢ PAKTHYECKON pabOThL. *

O06001meHNe,
KOHTPOJIb
(54)

[IpencraBnenne  manubix.  OmnucaTenbHas  CTaTHCTHKA.
BeposTHOCTB Ciy4aitHOTO COOBITHSI.

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

C IIOMOIIIBIO HU3YUYCHHBIX XapaKTCPUCTHUK C
HaIIPaBJIAOMIEH TOMOIIBIO.
O06cyxnaTh NpUMepbI CIIy4alHbIX cOOBITHH,

MaJOBEPOSITHBIX U MIPAKTHYECKH  JOCTOBEPHBIX
CIIy4allHbIX COOBITUH, WX POJM B MPUPOAEC M KHU3IHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4ucy10 4acoB)

OcHOBHOE coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs

IToBTOpEHUE
Kypca 7 Kj1acca
(49

[IpencraBnenne  paHHbiX.  OmnwMcarenbHas — CTaTHCTHKA.
CrnydaiiHast ”3BMEHUYUBOCTh. CpeTHue YMCIIOBOTO Habopa.
Cnyugaitnple  coObiTusi.  BeposTHocTM M YacTOTHI.
Knaccuueckue mojenu TeopuH BEpOSTHOCTEH: MOHETa U
UrpajgbHasi KOCTb.

IloBTOpSAITH H3Yy4CHHOE U BBICTPAMBATH CHUCTEMY
3HAHU.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEICTaBICHUE U ONKMCAHHWE JAHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEJICTABICHUE TPYNIIMPOBAHHBIX JAHHBIX U OINCAHUE
CIIy4allHON U3MEHUYUBOCTH.

Pemare 3agaum (MO0 BHM3yaJbHOM oOmope) Ha
OTIpECIICHNE 4acTOTBI CIIy4alHBIX COOBITHI,
oOcyxieHune IIPUMEPOB CIIy4aliHBIX cOOBITHH,
MaJOBEPOSITHBIX U MIPAKTUYECKH  JTOCTOBEPHBIX




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

OnucareabHas *Otknonenus. Jucnepcust unciaoBoro Habopa. CranmaptHoe | *OcBamBaThb MOHATHA: JUCHEPCHS U CTaHAApTHOE
CTATHCTHKA. OTKJIOHEHHE YMCIIOBOro Habopa. [lnarpammsel paccemBanus.™ OTKJIOHEHHUE, HCIIOJIb30BaTh 3TH XapPaKTEPUCTUKH IS
PaccenBanmne OTIMCAHUsl PACCEUBAHMS JIAHHBIX.
JaHHBIX YuyacTBOBaTH B 00CY:KI€HUHM TUNOTE3bI 00 OTCYTCTBUU
(4 49) WJIY HAJIMYUHU CBSA3U 110 AMarpaMmaM pacCEeUBaHMUs.
CTpouth JuarpaMMbl pacceMBaHHUS IO HMEIOUIUMCS
JAHHBIM, B TOM YHCJIE C TTOMOIIBIO KOMIbIOTEpa (Mocie
COBMECTHOTO aHajmn3a).™
MHo:xecTBa MHoOxecTBO, MOAMHOKECTBO. Onepanuu HajJ MHOXecTBaMu: | (OcBaMBaTh MOHSITHS: MHOKECTBO, JIEMEHT MHOYKECTBA,
4 4v) o0beqUHEHHNE, MEepECEUCHNE,  JIONOJHEHHUE. CBOYiCTBa | ITOAMHOKECTBO.
omeparuit Hax MHO>KECTBaAMHU: MepeMECTUTENIbHOE, | BBINOJIHATH onepaunuu HaJ MHOKECTBaAMMU:
COYETaTENbHOE, PACTIPEACIIUTEILHOE, BKIIOUCHHUS. 00beIMHEHNE, TIEPECEUCHHE, TOTI0JHEeHNE (TI0 00pa3Iy).
I'paduaeckoe nmpeacTaBIeHNE MHOXKECTB. Hcnoab3oBaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIPEISIUTEIbHOe, BKIIOUYCHHS (C
WCITOJIb30BaHNEM BU3YAJIbHOU OTIOPHI).
Hcnoab3oBarh Tpaduueckoe MpeACTaBICHHE MHOXKECTB
IIPU OINKCAHUHM PEATBHBIX IPOIECCOB M SBJICHUH, TPH
pEIICHUY 3a/1a4 U3 IPYTuX YY4EOHBIX IPEAMETOB U KYPCOB
(C ICTIOJIb30BAaHUEM BU3YAIBHOU OIIOPHI).
BepositHOCTB DJleMeHTapHbIe COOBITHSL. Cityyaiinbie coopiTus. | OcBamBaTh HaA 0a3oBOM YPOBHe MOHSATHSA.
cJIy4aiiHOro biaronpustcTByromme 3JIEMEHTapHbIC COOBITHS. | DJIEMEHTApHOE COObITHE, ClydyailHOe COOBITHE Kak
CcOOBITHSA BepositHocTu  coObiTuii. OmBITBI €  PaBHOBO3MOXKHBIMH | COBOKYIHOCTh  OJAarompUATCTBYIOIIUX  AIEMEHTAPHBIX
(6 9) 3JIeMEHTapHBIMU COOBITUAMU. Cy4daifHbIi BBIOOD. COOBITHI, PABHOBO3MOYKHBIC AJICMEHTAPHBIC COOBITHSI.

HpaKTI/I‘IeCKaH pa60Ta «OmnBITHI C PaBHOBO3MOKHBIMU
QJICMCHTAapHbIMU COOBITHSIMU.

PemaTh 3a7a4u Ha BBIUKCICHUE BEPOSITHOCTEH COOBITHIA
MO0 BEPOSITHOCTSIM DJIEMEHTApPHBIX COOBITHH CIIy4aifHOTO
ombiTa (C HUCHONB30BAHUEM 3PUTENBHON HArIsSAHOCTH
U/Win BepOabHON OTIOPHI).

PemiaTth 3a1a4um Ha BBIUMCICHUE BEPOATHOCTEH COOBITUI
B ONBITaX C PaBHOBO3MOXXHBIMHU  3JIEMEHTapPHBIMU




COOBITUSIMHM, B TOM YHCJIE€ C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAHUEM  3PUTEIBHOW  HATJSAHOCTH  W/WUIU
BEpOAIBHOM OTIOPHI).

I[IpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITHSIMH (C MCTIOJIB30BAaHUEM MOHET,
UTPATbHBIX KOCTEH, TPYTUX Moeneil)
B XOJIe TMPaKTHUUYECKOM paboThl (C HCIOJIB30BAHUEM
BHU3YyaJIbHON OTIOPHI).

BBenenue
Teopuio rpagos
(449)

*JlepeBo. CBoiicTBa JepeBa: E€IUHCTBEHHOCTb  IIYTH,
CYLIECTBOBaHHE BHCSUEH BEPLIMHBI, CBS3b MEXKIY YHUCIOM
BEpIIMH U ynuciaoM pEodep. [IpaBuio ymHoKeHUs. ™

*QOcBauBaTh NOHATHS: JEPEeBO Kak rpad Oe3 IUKIa,
BUCAYas BepUIMHA (JIUCT), BETBb JEPEBa, IMMyTh B JIEPEBE,
JIMaMeTp JiepeBa.

HN3yuyath cBoiicTBa JepeBa: CYIIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, CJIWHCTBEHHOCTh TYTH MEXKIYy  JIBYMS
BEPIIMHAMH, CBS3b MEXIY YHCIOM BEPIIUH W YHCIOM
peodep.

YuyacTBoBaTh B O0OCY:KICHUM PpelIeHUs 3aJa4d Ha
MOWCK M TEpeurciIeHne MyTed B JepeBe, OINpesesieHHe
yuciaa BepmimH uiau pédep B AepeBe, 00Xo OWHAPHOTO
JIepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IIpaBHIia
YMHOKEHUS. ™

Cayuaiinbie
coObITHS
8

*TIporuBononio)kHoe  coOwbiThe.  marpamma  Diinepa.
OObenMHEHHE | TepecedueHue coObiTHii. HecoBmecTHbIE
coObiTusa. Dopmyna cioxeHus BepositHocTe. [IpaBmiio
YMHOXKEHUSI ~ BEPOATHOCTEW.  YCJIOBHas  BEPOSITHOCTb.
HezaBucumble  coOwitust.  [IpeacraBnenue — ciaydaitHOTO
SKCIIEPUMEHTa B BUJIE JiepeBa.™

*OcBanBaTh MNOHSATHA: B3aUMHO IPOTHUBOIOJIOKHbIE
COOBITHSA, OTEpalMK HaJl COOBITUAMH, OOBCIUHCHHUE H
nepecedyeHre coObITHH, auarpamma Ounepa (Dinepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuaTts TeopeMbl O BEPOSITHOCTH OOBEAMHEHHS JABYX
coObITHII ((hOPMYIBI CTIOKEHUST BEPOSTHOCTEN).

YuyacTBOBaTH B 00CY’KI€HUH pellleHHsl 32Ja4H, B TOM
Yrclie TEKCTOBBIE 3a7]aul Ha OIpe/eleHHe BEPOsTHOCTEH
O0BeMHEHUS] U TepeceueHusi COOBITUH C TOMOIIBIO

YUCIOBOM mpsAMOll, amarpamm Oiinepa, (GopMyIbl
CJI0KEHHSI BEPOSTHOCTEH.
OcBauBarsb MOHATHA: IIPaBUIIO YMHOKECHHUS




BEpPOSITHOCTEH, YCIOBHAasi BEPOSITHOCTh, HE3aBHCHMBIC
COOBITHS IEPEBO CIY4aHHOIO OMBITA.

HN3yuyath cBoiicTBa  (ONpeaeneHus)) HE3aBUCUMBIX
COOBITHA.

YuyacTBoBaTHh B O00CY:KIeHHMH PpelIeHUs 3aJa4M Ha
OTpe/ieJICHNE U UCTI0JIb30BAaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTHL B O00CY:KIeHHMH pPelIeHUsl 3aJayM Ha
MOUCK BEpPOSITHOCTEW, B TOM UYHCIE YCIOBHBIX, C
WCIIOJIb30BaHUEM JIepeBa CIIyYaitHOTO OTmbITa.™

O0o001meHne,
KOHTPOJIb
(4 4)

[IpencraBnenune nannpix. OnucaTenbHas cTaTucTHKA. ['padsr.
BepostHocTh CIIy4alHOTO COOBITHSI. DJIEMEHTHI
KOMOMHATOPHUKHU.

[MoBTOpPSITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemiath 3aa4yu Ha TIPEJICTABICHUE U ONMCAHUE JAHHBIX
c MTOMOIITBIO M3YYEeHHBIX XapaKTEePUCTHK (c
HCII0JIb30BaHUEM BU3YaJILHOM OMOPHI).

*YyacTBoBaTh B 00CY:KIeHUM pelIeHUus™ 3aJa4M C
npuMeHeHneM rpados.

Pemate 3agaum  Ha  HAaXOXXJIEHUE  BEPOSITHOCTH
CIIy4allHOTO COOBITHUSI MO BEPOSITHOCTSIM 3JIEMEHTapPHBIX
COOBITHI, B TOM YHUCJIE€ B OMbBITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMU (C BU3YAJIbHOM OTIOPOHA).
*YyacTBOBaTh B OOCYKIEHHUHM PpelleHHs™ 3aja4yd Ha
HAXO0X/IEHUE BEPOSTHOCTEH 00BEAMHEHUS U TIEPECeUCHUS
COOBITHI1, B TOM YHCIIE HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM
rpauueckux MPENCTaBICHUM U JepeBa CIy4ailHOTO
OTIBITA.

*Y4yacTBoBaTh B O0CYKIEHHH pellleHUsI* 3aJadyu Ha
nepeyuciieHne KOMOMHAIMM (Yucia MepecTaHOBOK, YHcia
COuUeTaHUil), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C
MCIIOJIb30BaHUEM TpeyroyibHuka [lackans.

9 kiacc (He meHee 34 4)




Ha3zpanue
paszaesia (TeMbl)
(4uci0 4acoB)

OcHoBHOE€ CoacpKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 ki1acca
(4 1)

[IpencraBnenne  nmanHbix.  OmnmcarenbHass — CTaTUCTHKA.
Omneparuu Haj cOObITHUSIMU. He3aBUCUMOCTB COOBITHIA.

I[loBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUMU.

Pemiath 3a1auM Ha MPe/ICTAaBICHUE U OMMCAHUE JAHHBIX.
Pemate 3agaum  Ha  HaxOXIEHHME BEPOSTHOCTEH
00bEeIMHEHUSI M TIepeceueHuss COOBITUM, B TOM YHCIIE
HE3aBHCUMBIX, C  HUCIOJb30BAaHUEM  IpapUUECKUX
MPEJCTABICHUH U JEPEBA CIYYATHOTO OIBITA.

Pemath 3agauu Ha mnepeducieHue KoMOuHaImil (yucna
NEPECTAaHOBOK, YHCJIa COYETaHUI), Ha HaXO0XKJEHUE
BEpPOSITHOCTEN coOBITHI c NIPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHUCJIE€ C HCIHOJb30BAaHUEM
TpeyroJibHuKa [lackans

J1eMEeHThI
KOMOUHATOPUKH
4 4)

KombOunaropnoe mpaBwio ymHOXeHHs. llepecTaHOBKH.
®dakropuan. CoueTtaHus U YUCIO COYETaHUU. *TpeyroJbHHUK
[Tackas. > [IpakTuueckas paborta «Bpruucnenue
BEPOSITHOCTEH C MCHOJB30BaHUEM KOMOMHATOPHBIX (PYHKIIUN
AIEKTPOHHBIX TAOIHID.

OcBauBatb Ha  0a30BOM  YpOBHe  NOHATHSA:
KOMOWHATOPHOE TMPAaBHJIO YMHOXKEHHS, YHMOPSIOYCHHAS
napa, TpOWKa OOBEKTOB, IEPECTAHOBKA, (haKTOpHAal
Yycia, COYETaHHWe, YHCIO COYCTaHHWH, *TPEeyrojbHUK
[MTackamns. >

Pemars npocreiimme 3agauyM  Ha IIEPEUYUCIICHUE
YIIOPSIIOYECHHBIX nap, TPOEK, NIePEYHCIICHUE
NEPECTAHOBOK W COYCTAHUH DIIEMEHTOB Pa3JIUYHBIX
MHO3KeCTB (110 00pa3siy).

PemaTs mpocreiiime 3agauyd Ha IPUMEHEHHE 4HUCIIa
coueTaHuil B anredpe (CoOKpaiiéHHOe YMHOXKEHHE, OUHOM
HrroToHa) (¢ HampaBmSIOIEeH MOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPUKY, 3aJayd Ha
BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHCIE C TOMOIIBIO
AIIEKTPOHHBIX TAONHIl B XOJE MPAKTUYECKOW paboThl (C
BU3YaJIbHON OMOPOiA).




I'eomerpuyeckasi
BEPOSITHOCTH
(49

*T'eomeTpuueckas BepoaTHOCTh. CirydailHbIN BEIOOp TOUKH U3
(GuUrypsl Ha TIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPUUECKOM BEPOATHOCTH.
Y4yacTBOBaThL B O00CYXKIEHHH pelleHHs 3aJa4M Ha
HAXO0X/ICHUE BEPOSITHOCTEH B ONBITAX, MIPEICTABUMBIX
KaK BBIOOp TOYEK M3 MHOTOYrOJIbHUKA, Kpyra, oTpe3ka
WIH JTyT'¥ OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKa™

HUcnpiTanus
Bepnyanu
(6 9)

Ucnpitanue. VYcenex u Heynaua. Cepusi UCHBITaHUM 10
neporo ycrexa. HMcnoeltamus bepnymm. BepostHocTH
coObiTHii B cepun ucnbiTanuil bepuymmm. Ilpaktuueckas
pabora «Mcnpitanus beprymim.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITaHUE,
AlIeMEHTapHOEe COOBITHE B UCIIBITAHUHM (yCIIEX U HEey/aua),
cepus UCHBbITAaHUM, HACTYIUICHHME IIEpBOrO  yclexa
(Heynaum), cepust ucnibITanuii beprymu.

Pemate mpocreiiime 3ajauM  Ha  HAXOXKJIEHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM O MEPBOTO
ycrexa, B TOM 4YHcje ¢ MPUMEHEHHEM (OpMYiIbl CyMMBbI
F€OMETPUYECKON MPOrpeccuu (C Omopoi Ha CIPaBOUYHYIO
nHpopMaIu).

Pemate mpocreiilume 3agauM  Ha  HAXOXKJIEHHUE
BEPOSTHOCTEH  DJIIEMEHTApHBIX COOBITHH B  CEpUH
UCTIBITAHUN bBepHymM, Ha HaXO0XJIEHUE BEPOATHOCTH
ONPENENEHHOIO YHMCIIA YCIIEXOB B CEPUM HCIIBITAHUN
beprymnm (¢ BU3yabHOM 0NOpoi).

N3yyaThb B X0/1€e NPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIUIBI0 HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbeiTanui bepuymim

Cayuaiinas
BeJIHYNHA
(69

CnyvaliHass BeJMYMHA MW PacCHpeleieHue BEPOSTHOCTEH.
Matematuueckoe OXHJIAHUE W JUCHEpCUsA  CIy4dailHOM
BenU4MHBL. [IpuMepbl MaTeMaTHYeCKOTO OXHIAHUS Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHHUSI BETUYMHBI.

[TonsTne o 3akoHe  Oonpliux  ymcen.  M3mepenue
BEPOSATHOCTEN ¢ mOMOIIbIO dYacToT. llpumeHeHue 3akoHa
OOJBIINX YKCEN.

OcBouTh Ha 0a30BOM YPOBHE NOHSITHS: CllydaiHas
BEJINYMHA, 3HaYCHHE CITy4aifHOI BEJINYMHBI,
pacnpeieneHie BEpOsTHOCTEH.

H3yuyars ®W o00Cy:KIaThb IpUMEpPbl JTUCKPETHBIX U
HETIPEPBIBHBIX CIYYaiHBIX BEJIMYHH (POCT, BEC YEIOBEKA,
YUCICHHOCTh  HAceJleHus,  Jpyrue  HU3MEHYMBbBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypCce€ CTATHUCTHUKH),
MOJICIbHBIX ~ CIyYalHbIX ~ BEJMYMH, CBS3aHHBIX CO
cllydyailHBIMH ombITaMu (OpocaHWe MOHETHI, MIpajbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).




OcBanBath Ha  0a30BOM  YpPOBHe  TOHSATHS:
MAaTEMaTUYECKOE OXKUJIAHHUE CIYy4alHOM BEIWYMHBI Kak
TEOPETUYECKOE cpenHee 3Ha4YCHHE, JIUCTIEPCHST
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIIEPCHHU YHUCIOBOIO
Habopa.

Pemiatp 3agaum Ha BBIUYKMCICHHE MATEMaTHYECKOTO
OXWJAHWS W  JUCIEPCUU  JIUCKPETHOW  CIIy4ailHOMN
BEJIMYUHBI TI0 33JITAHHOMY PacIpeiesieHuI0, B TOM YHUCIIEe
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHHWEM H JIOTEpesiMu (c
HaIPAaBJIAIONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHJIaHUEM |
JUCIIEPCUEN HEKOTOPBIX pacHpeieseHuid, B TOM YHUCIIE
pacnipefieNieHus] C1y4aiHOW BEJIMYMHBI «UHCIO YCIEXOB»
B CEpUU UCIIBITaHUHN bepHysum.

HM3yyathr 4acToTy COOBITUS B  MOBTOPSIIOIIMUXCS
CIIy4ailHBIX OTBITAX KAK CIYYAHYIO BEJIMYUHY.
3HAKOMHTBCSI C 3aKOHOM Oo0JbIIUX uucen (B ¢opme
bepuymnu): mpu OONBIIOM dYHCIE ONBITOB YacToTa
COOBITHS OJTM3KA K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEpPEHUE BEPOSTHOCTEM C
MOMOIUIBIO YacTOT (C HAMPABJISIOUICH TOMOIIBIO).
OOcy:xk1aTb  posib  3akoHa  OOJNBIIMX  4YHMCET B
000CHOBaHUHU YaCTOTHOI'O MeToaa U3MEPEHUS
BEPOSITHOCTEHA.

OOcyxk1aTh 3aKOH OOJBIIMX YHCENl Kak IPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTU B U3MEHUYUBBIX SABJICHUSIX,
pOJIb 3aKOHA OOJIPIIMX YHCET B MPHUPOAE U B KU3HU
YeJI0BEKa.

0O6001eHHE,
KOHTPOJIb
(10 )

Hpe,[[CTaBJ'IeHI/IC JaHHBIX.
BepOHTHOCTL CHy‘I&ﬁHOFO COOBITHS.
KOM6I/IHaTOpI/IKI/I. CnyqaﬁHHe BCJIMYHHBI U pACIIPEICIICHU.

OmucarenpHass  CTaTHUCTHUKA.
IEMEHTEI

IloBTOpPSITH H3Yy4ECHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemarts 3aa4yu Ha IPEJICTaBICHNUE U ONMCAHUE TAHHBIX.
Pemars 3amaum Ha  HAXOXKIAEHUE  BEPOATHOCTEM
COOBITHI, B TOM YHUCJIC B OMBITAX C PaBHOBO3MOKHBIMHU




AJIEMEHTaPHBIMU COOBITHSIMU, BEPOSITHOCTEH
OOBeMHEHUSI W TIEPECeYCHHs] COOBITUN, BBIYHUCIATH
BEPOSITHOCTH B  OMBITaX C CEPUSAMHU  CIIYYAHBIX
HUCTIBITAHU N

[Ipu paspaboTke pabouell mnporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUHU JIOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAaHUS AJIEKTPOHHBIX (IM(POBBIX) 00pPA30BATEIBLHBIX PECYPCOB, SABIISIIOMIUXCSA YUeOHO-METOUUECKUMU MaTepraiaMu
(MyIbTUMEIUNHBIE MPOTPAMMBI, JJEKTPOHHbIE YUYE€OHMKHM W 3aJaYHUKH, OJJICKTPOHHbIE OMOTMOTEKH, BHUPTyaJIbHbIE
71a00paToOpuu, UTPOBBIC MPOTPAMMBI, KOJIJIEKITUU ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIB3YEMBIMU JIJIi O0OyUCHUS U
BOCITUTAHMS PA3MYHBIX TPYIII TMOJIH30BATENICH, MPEICTABICHHBIMU B JJICKTPOHHOM (LMGPOBOM) BHUAE M PEATU3YIOUIUMHU
munaktrudeckue Bo3moxkHocTH KT, comepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUMU.
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