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OdenepanbHas pabouas mporpamMma mo ydeOHoMy mpenmery «Marematuka
(6a30BbIN ypoBeHb) (mpeaMeTHas obnacth «Martematuka u uHdopmaTuka») (manee
COOTBETCTBEHHO — TMporpamMmMa MO MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIMCKY, COJAep>KaHhe OOydeHHs, I[UIAHUPYyEeMble pe3yJIbTaThl
OCBOCHUSI IPOTPaAMMBI IO MaTeMaTHKE.

I[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas pabodas MporpaMMa IO MaTeMaTuke i OOyJaromuXcs C
3aJIep>KKOM Tmcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 0O0IIIETO
oOpa3oBaHusi TOATrOTOBIIEHa Ha oOcHoBe DeaepalibHOrO  TOCYIAPCTBEHHOIO
o0Opa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro obOumiero  ob6pazoBanus  (IIpukas
Munnpocsemenuss Poccuu or 31.05.2021 r. Ne 287) (mamee — dI'OC O0O0),
denepallbHOW aganTUPOBAHHOW 00pa30BaTEIBHON MPOTrpaMMBbl OCHOBHOTO OOIIETO
oOpa3oBaHusl i OOYYarOMIMXCSl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI
(ITpuka3z Munnpocsemenusi Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs 1O Y4eOHOMY MpEAMETY
«Matemaruka», DenepaabHON MPOTpaMMBbl BOCIIUTAHHS, C YIETOM pacHpeeIeHHBIX
0 KJjaccaM IpoBepseMbIX TpeOOBaHMM K pesyiabrataM ocBoeHust dDenepasibHOI
aJlalITUPOBAHHONW 00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs
U1 OOydaroluXcsl C 3aJepKKOM IMCUXUYECKoro pas3Butusa. B paboueill mporpamme
yUTEHBI /1€ U NoiokeHus: KoHuenuuu pa3BUTHS MaTeMaTHYeCKOro 00pa3oBaHus B
Poccuiickon denepanmmu.

OO0mas xapakrepucTuka yueoHoro npeamera «MareMaTuka

YueOupiii npeamer «MaTemMaThka» BXOJMT B MPEIMETHYIO 00JacTh
«Marematuka u uHbopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYyJABTYPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETCHHIO NMPAKTUYECKHUX HABBIKOB, HEOOXONMMBIX B
MoBCeAHEBHOW ku3HM oOyuatomuxcst ¢ 3[IP. VYyeOnblii mnpemMer pa3BHUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIHMOHATHHYIO TPaMOTHOCTb,
YMEHHUS  BOCHPHHHMAaThb W  KPUTHYECKH  aHAIM3UPOBaTh  MHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (pOpMax.

OOyueHue marematvke JAa€T BO3MOXKHOCTh pa3BHUBarh y oOyuaromuxcsa ¢ 311P
TOYHYI0, PAIMOHAIBFHYI0 W WH()OpPMATHBHYIO peuyb, YMEHHE OTOUpaTh Hambosee
MOXONSAIINE S3BIKOBBIC, CUMBOJIIMYECKHUE, TpadUdecKue CPencTBa IS BBIPAKEHUS
CYXKJICHUHM U HAIVISITHOTO UX MPEICTABICHHUS.

Heo0xomuMpIM KOMITOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJIKOBAHHUH
ABISIETCS  O0lee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIBHOCTH,
MPEACTABIECHUE O MPEAMETE U METOAAX MATEMATUKH, UX OTIIMYUN OT METOJIOB IPYTUX
€CTECTBEHHBIX U T'yMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSAX NMPUMEHEHUS] MaTeMaTUuKu



JUISL pEelIeHUs] HAyYHbIX W TMPHUKIAJHBIX 3adad. TakuMm oOpa3oM, MareMaThudecKoe
oOpa3zoBaHuE BHOCUT CBOH BKJIaJ B (hopMHpOBaHUE OOLIEH KyIbTYphl YEIOBEKA.

N3yueHne MareMaTuku TakKe CHOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKICHHM,
BOCIIPUATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEH CUMMETPHHU.

[Iporpamma otpaxkaetr cojiepkaHue oOydeHus mnpeamery «MartemaTukay ¢
y4eToM 0COOBIX 00pa3oBaTeNbHBIX MoTpeOHOocTel obyuaromuxcs ¢ 3I1P. OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka MpeCTaBIsIeT ONPEAeICHHYIO CI0XKHOCTh IS
yuamuxcs ¢ 3I[IP. V obyuatomuxcst ¢ 3[IP nHanbosnee BbIpake€Hbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, MOITOMY aOCTpakTHBIE W
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYMHBI. B TOXXe Bpems mpu crenuagsbHOM
oOydyeHUH OOyYarIIMecss MOTYT BBINOJHATH 3a7aHus 1o anroputmy. OnHu
BOCIIPUUMUYKBBI K TIOMOIIM, MOTYT BBINOJHUTH MEPEHOC Ha AaHAJIOTMYHOE 3aJ[aHKe
YCBOEHHOTO crioco0a pemnieHusi. CHUXKEHUE PA3BUTHsI MBICIUTEIBHBIX OMEpaIuil U
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TIPUBOIAT K HEAOCTATOYHOMN
OCMBICJICHHOCTH COBEPINAEMBIX YYCOHBIX NEUCTBHUI. Y 0OydYaromuxcs 3aTPYIHCHBI
CUYCTHBIC BBIUMCIICHUSI, MPOU3BOJAUMBIE B yMe. B NMHCHhMEHHBIX BBIYHCICHUSX OHH
MOTYT TIPOITYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ 4YMCIOBHIMU
BBIPOKCHUSIMHA, BBIYUCIICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsiiok AeiictBuid. [lpu ymporenuu, npeoOpa3oBaHUM BBIPAKCHUN ydalluecs ¢
3[IP He MOTyT CaMOCTOATENbHO MPUHATH PEUIEHWE O MOCIEA0BATEIbHOCTU
BBINIOJIHEHUSL JIeWCTBUU. KOHKPETHOCTh MBIIUIEHUS OCJIOKHSET YCBOEHUS HABBIKA
peuieHns YpaBHEHWM, HEpPaBEHCTB, CHUCTEMbl YypaBHeHUH. MM MaaomocTynmHO
coBeplleHne 00PATUMBIX OTIEPALIHA.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OIEpaluii, HEJOCTaTOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSIIOT M3y4YeHHe TeMmbl «DyHKIUU»: TpHU
onpefeneHny  (QYHKIUOHAIBHOM 3aBUCHUMOCTH, TPU ONUCAHUU TpadUuyecKon
CUTyaIuH, UCIIOJIB3Ysl TCOMETPHUUCCKUH, anredpandeckuii, GyHKIIMOHAIBHBINA S3BIKU.
Hepenko ywamuecs: He BUIAT pa3HULIBI MEXIY 00JIacThiO omnpeseneHuss GyHKIUUA U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(DOPMIICHHSI KPAaTKOW 3arucH,
MIPOBENICHUS aHAJIM3a yCIOBUS 3aa49H, BBIJICICHHS CylecTBeHHOro. O0y4Jaronuecs ¢
3[IP 3aTpyaHstoTca CAenaTh yMO3aKIIOUEHHE OT OOIEero K 4YacTHOMY, HEPEIKO
BBLIOMPAIOT HEpAIMOHAIBHBIE CIOCOOBI  PEIICHHsS, WHOTJAa OTPaHUYMBAIOTCS
MaHUOYJSLUSIMU C YUCTAMU.

I[Ipy wu3ydyeHuHm reoMeTpuyeckoro marepuana ooOyvatomuecs ¢ 3IIP
CTaJKHUBAIOTCSI €  TPYAHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
nocJjeaoBaTeNbHble paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
MPUBOAUT K OIIMOKaM B PEHIEHUU TeoMeTpudeckux 3aaad. OOydaromumecs MOTyT
MOAMEHUTH (HOPMYITy, HEMIPABWIBHO MIPUMEHUTH TeopeMy. K cepbe3HbIM olmOKam B
pelieHnyd  3aJad  NPUBOAST  HEJOCTATOYHO  Pa3BUThiE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CJIO0KHO BBINOJHUTH YEPTEXK K YCIOBUIO, B MHUCHbMEHHBIX
paboTax OHU HE MOTYT NMPUBECTU OOBSICHEHUE K YEPTEKY.

To4HOCTh 3alOMMHAHUSI U BOCIPOU3BEACHUS Yy4eOHOr0 MaTepuayia CHUKEHbI
[0 NpPUYMHE CJIa00OCTU MHECTHYECKON AESTEIbHOCTH, CYKEHUSI 00bemMa MNaMSITH.



O6yuaronumest ¢ 3I1P TpeOyetcst Goiiblile BpeMEHHM Ha 3aKpeIieHUE maTepuana,
aKTyaJId3alus 3HaHWH 10 OMope NPy BOCIPOU3BEICHUU.

JUis  mpeojosieHHs  TPYAHOCTEH B M3YyYEHUHM  Y4eOHOro  IpeaMeTa
«MatemaTtuka» He0OX0ouMa ajanTaius o0beMa 1 XapakTepa ydeOHOro MaTepuala K
MO3HABATEIbHBIM BO3MOXHOCTAM ydamuxcsi ¢ 3I[IP. Caexyer yueOHBIH MaTepual
MPENOJHOCUTh HEOOJBIIMMHU TMOPLUUSAMHU, YCIOXKHSS €ro MOCTENEeHHO, M3bICKUBATH
cnocoObl  aJanTalMM  TPYAHBIX 3aJaHUM, HEKOTOphlE TEMbl JaBaThb Kak
O03HAKOMUTEIIbHBIE; UCKJTIIOYaTh OTJIETIbHBIC TPYAHBIE J0Ka3aTeIbCTBA;
TEOPETUUYECKUI MaTepHall PEKOMEHJYEeTCs H3ydaTb B MPOLECCE MPAKTHYECKOU
NEeSTENbHOCTH MO pelleHHut0 3anady. OpraHudeckoe €JAMHCTBO MPAKTUYECKOW U
YMCTBEHHOM JI€ATEIbHOCTH Y4YalllUXCAd Ha YpPOKaxX MAaTeMaTHKH CIOCOOCTBYIOT
OPOYHOMY M CO3HATEIbHOMY YCBOEHHUIO Oa3MCHBIX MAaTeMAaTHUYECKUX 3HAHUN WU
YMEHUHU.

Heau n 3apa4u n3ydeHust yueOHoro npeamera «Marematuka

[TpuopuTeTHRIMU TIETIMHU O0YYCHHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISIOTCS:

* (¢opMupOBaHUE MECHTPAJIbHBIX MaTEMaTUYECKUX IMOHSITHH (YUCI0, BEJIWYHHA,
reoMeTpuUIecKas durypa, nepeMeHHas, BEPOSITHOCTH, byHKIMSN),
o0ecrneunBarouX MPEEeMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMaTH4YeCKOTrO
obpazoBanus ooyqaromuxcs ¢ 3I1P;

* monBeneHue oOywarommxcs ¢ 3[IP Ha pmoctymHoOM IS HMX YpOBHE K
OCO3HAaHWIO B3aMMOCBSA3M MATEMaTHKUM M OKPYXKAIOIIEr0 MHpa, MOHUMAaHUE
MaTeMaTUKH KaK 4acTH OOIeH KyJIbTyphl YEeJIOBEYECTBA;

" pa3BUTHE HUHTEIJICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OOYYaAIOIIMXCS C
3I1P, mo3HaBareabHON aKTUBHOCTH, UCCJICIOBATEILCKUX YMEHUM, KpUTUYHOCTH
MBIIIJIEHUSI, UHTEpECa K U3YYECHUIO MAaTeMaTHKH;

* (¢opmupoBaHue (PYHKIIMOHATBLHONH MAaTeMaTHUYeCKOW TPaAaMOTHOCTH: YMEHHUS
pacrio3HaBaThb  TPOSBICHHS  MaTeMaTHYCCKHX  IOHATHH, OOBEKTOB |
3aKOHOMEPHOCTEM B pEaNbHBIX >KU3HEHHBIX CHUTYyallMsIX W TPU HU3YYCHUH
JIPYTUX Y9eOHBIX MPEIMETOB, IIPOSBICHHS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMymHpoBaTh WX Ha SA3bIKE MAaTEeMaTHKH M CO37laBaTh MaTeMaTHYeCKHE
MOJIEU, TPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUM amnmapar sl pelieHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlad, HMHTEPIPETUPOBATH M  OLICHUBATH
MOJTy4YE€HHBIE PE3YJIBTATHI.

JloCTHKEeHHE ATUX 11eJIel 00ecTieunBaeTCs peIeHUEM CISYIOMNX 3a/1a4:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBbIkM y4ueOHO-TIO3HABATCIHHOM
NEATCIIbHOCTH: TUIAHUPOBAaHUE pPaOOThI, TMOWCK pAIlMOHAIBHBIX IIYTCH e¢
BBITTOJTHEHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CrOCOOCTBOBaTh HHTEINICKTYaJbHOMY pPa3BUTHIO, (OPMHUPOBATh KadecTBa,
HEOOXOAMMBIC YEJIOBEKY ISl TIOJTHOIICHHOM XHU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MATeMaTHYECKOMW NIEATEIbHOCTH: SICHOCTH M TOYHOCTHU MBICIIH,
WHTYUIIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOAO0JICHHUIO
TPYAHOCTEM;



* QopmHpOBaTh KIIOYEBBICE KOMIIETCHIIMM YYaIlIUXCS B paMKaxX MPEeIMETHOU
obmactu «MaremaTtuka 1 HH(QOpMaTHKaY,

" pa3BUBaTh NOHATHITHOE MbILLIEHHS oOy4atomuxcs ¢ 3I1P;

" OCYMIECTBISITH KOPPEKIUIO TIO3HABATENBHBIX TporieccoB odydatonuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIS OCBOCHHSI MPOTPaMMHOTO Marepuaja 1Mo ydeOHOMY
peaMeTy;

" MpeaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMA 00pa30BaTENbHBIX AS(UIIUTOB
B OCBOCHHH TMPEIIIECTBYIONIETO MPOIrPaMMHOTO MaTepuaja y OOyJaromuxcs ¢
3IIP 1 HEnQOCTAaTKOB B NX MAaTEMaTUYECKOM Pa3BUTHUU;

" copMHUPOBATH YCTONYMBBINA MHTEPEC YUAIIMXCS K TIPEAMETY;

" BBISBJIATH M PA3BUBATh MAaTeMaTHYECKHE U TBOPUYECKHE CIIOCOOHOCTH.
OcCHOBHBIE JINHUM COZAEPKaHMS Kypca MareMaTtuku B 5—9 kiaccax: «Hucna u

BBIUHUCIICHUS», «Anredpay («AnreOpanueckue BBIpOKEHUs», «YpPaBHEHUS U
HepaBeHCTBaY»), «Dynkuuny», «leomerpusi» («l'eomerpudyeckue GuUrypsl UM UX
CBOICTBaY, «/3MepeHre reOMeTPHUECKIX BETHUNHY ), «BEpOsSTHOCTh M CTATUCTHKAY.
JlaHHbIC TUHUH Pa3BUBAIOTCS MapauIeNbHO, KaX1asi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOH, OJIHAKO HE HE3aBHUCHMO OJHAa OT JPYrod, a B TECHOM KOHTaKT€ H
B3auMoJieicTBUU. Kpome 23Toro, ux OOBEOUHSET JOTHYECKas COCTaBISIONIas,
TPaIWIIMOHHO TPUCYIIas MaTeMaThKe W TPOHM3BIBAIONIAS BCE MaTeMaTU4YecKue
Kypchl W coaepxareinbHble JsmHUUA. CdopmynupoBanHoe B DenepanbHOM
roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJIapTeé OCHOBHOTO 001ero o0pa3oBaHusA
TpeOOBaHHWE «YMETh OIEpPUPOBATH MOHITUSMU: OINPEACICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE W JIOKHBIE BBICKA3bIBaHUS,
OPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPHUIIAHHS
BBICKa3bIBAHUN» OTHOCUTCS KO BCEM Kypcam, a (OpMUPOBAHHME JIOTUYECKUX YMEHUH
pacmpenenseTcss MO0 BCeM ToaaM OOy4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHuss DenepanbHOM pabodeil mporpaMmbl, paclpeAcIEéHHBIM II0 ToJaM
oOydeHHs, CTPYKTYpUPOBAHO TaKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIIMIHATBHBIM BOTpocaM oOydaromuecss oOpaianuch HEOJHOKPATHO, YTOOBI
OBIIQJICHUE MAaTEeMaTHUUYEeCKUMHU TIOHSATHUSMH ¥  HAaBBIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATENbHO U MOCTYNATENbHO, C COOMIONEHNEM TPUHLIMIIA IPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCH B OOMIYI0 CUCTEMY MaTeMaTHYECKUX IMPEICTaBICHUN
oOyuatomuxcst ¢ 3I1P, pacuupsis u yryOusist e€, o0pa3ysi pOYHbIE MHOKECTBEHHBIC
cBsi3u. OOmue 1enn u3ydeHus yuyeoHoro mpeamera «Maremarnkay mpeacTaBiICHBI B
denepanbHOM pabodeit mporpaMMe OCHOBHOTO OOIIEro o0Opa3oBaHusl.

Oco0eHHoCTH 0TOOpPA M aJaANITALMH Y4e0OHOT0 MaTepHaJIa N0 MaTeMaTHKe

OOyuenue yueOHOMYy mipeameTy «MaTeMaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJBLHBIX YCIOBUM NJI1 YCBOCHHSI IPOTPAMMHOT0 Marepuasia oO0ydaroluuMuUcs C
311P. bonblioe BHUMaHHE yAesieTcsl 0TOOpY yu4eOHOTO Marepralia B COOTBETCTBUHM C
MPUHIMIIOM JOCTYMHOCTH NPHU COXpaHEHUU 00IIero 0a30BOr0 YpOBHS, KOTOPBIM
JIOJIKEH TIO COAEPKaHUI0 U 00beMY OBITh aIAITUPOBAHHBIM 7151 00y4vatomuxcs ¢ 3[1P



B COOTBETCTBUM C HX OCOOBIMM OOpa3zoBaTelbHbIMH ToOTpeOHOCTAMHU. CreayeT
o0neryuTh oOBIaJeHUe MarepuasnoM oOyvatrommmucs c 3I[IP mocpeacTtBom ero
JIETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B NPUMEHEHUM 3HAHWM, WUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi oOIopa,
MaMsTKa).

®denepalibHas NporpaMma MpeaycMaTpruBacT BHECEHUE HEKOTOPBIX U3MEHECHUN :
yYMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEICHHUI, BBIHECEHHE OTACIBHBIX TEM WIH
LEeJbIX Pa3/iesioB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYECHHUS.

N3menenus nporpammsbl B 5-9 kiaccax

MartemaTnka B S ¥ 6 Ki1accax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS W3y4aTh CIEAYIOIIUE TEMBI:
«Pumckas nymepauus», «PaBubie Quryps», «Hununnp, xonyc, mapy», «Kyo»,
«IIpsmoyronsHbel napamnenenunen», «llepemenienue Mo KOOpAUHATHOU MPSIMON,
«Mopaynp uucnay, «HucnoBble NpoMexyTkn»; «MacmTtaby» (uM3yyaeTcsi B Kypce
«"eorpadusy); «M300pakeHne reoMeTpuueckux (puryp Ha HEIMHOBAHHON Oymare ¢
UCIOJb30BAHUEM  LIUPKYJsSA, JIMHEHKH, YrojbHHMKA, TpaHcmopTupay», «JlimnHa
OKpy)kHOCTH», «Ilnomane kpyra», «llapamiensubie npsmeiey», «IlepneHauKyIsapHbIe
npsambiey», «OceBas W IEHTpaldbHAs CUMMETPUN» (M3y4daeTcs B Kypce IreOMEeTpHUH);
«beckoHeUHbIC TMEPUOTUYECKHUE JECATUYHBIC apoOu. JlecsaTuuHoe NpUOIMKEHUE
OOBIKHOBEHHOU JApo0u» (M3ydaeTcst B Kypce anreopsl).

CrnenyeT yMEHBIINTh KOJHWYECTBO 4YAaCOB HA CJlEAyIIHe TeMbl: «PemeHue
Joruueckui 3agau», «JlimHa otpeska», «llkansl»y, «PacnpenenuTenbHBIN 3aKOH
YMHOKEHU», «3aMuch MPOU3BEIeHNUS ¢ OYKBEHHBIMU MHOXKUTEIIMUY, «[locTpoenue
KoH(UTrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
oymare», «Jlemutrenu u kparnsie. [IpuszHaku nenumoctu», «HamGombimmii oOmumii
JeNUTENh W HauMEHbIee oOInee KpaTtHoe. J[enmmMocTh CyMMBbI U MPOU3BEICHUS.
«IIpuBenenue apobOU K HOBOMY 3HaMeHarento», «HaxoxkaeHue dactu uenoro u
[esoro mo ero yactuwy. «OKpyriieHHe NecSITHYHBIX npoOeit». «Pemenune 3amay
nepebopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHe OYKBEHHBIX BBIpa)KEHUMN
0 YCIOBUIO 3aJaun». BbICBOOOAMBIIHMECS Yachl MOXHO HCIOIB30BaTh Ha
MOBTOpEHUE (B Hayaje W KOHIIE y4eOHOro rojaa), Ha U3ydyeHrne Haubojee TPYAHBIX U
3HAUYMMBIX TeM: B V KJlacce — Ha peIlieHNue YpaBHEHUH, IPUBEICHUE TPOOU K HOBOMY
3HAMEHATEN0, YMHOXKEHUE U JICJICHUE JECITUYHBIX IpoOei, u3MepeHue yrios; B VI
KJIACCE — JIEUCTBHUS C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YHCIIAMHU, PELICHUE
YpaBHEHHM, CIIO)KEHUE U BBRIYMTAHUE YKCEJ, COAEPKAIIMNX LEIYI0 U IPOOHYIO YaCTh,
Ha YMHOXXEHHWE U JICJICHHE OOBIKHOBEHHBIX APOOCH.

Auare0pa

B 03HaKOMUTENBbHOM IUTaHE PEKOMEHIYETCS H3y4aTh CIEAYIOIIUE TEMBbI:
«ppaunonanbubie uncna. JlelcTBuTenbHble unciiay, «CpaBHEHUE NEHCTBUTEIbHBIX
yuces, apupMeTHYECKUEe JEUCTBUS C JCHCTBUTEIBbHBIMU uyuclIamMuy, «Haxoxmenue
NpUONMKEHHBIX 3HAYEHUM KBaJApaTHOro KOpHsA», «Teopema Buera», «Pemenus
YPAaBHEHUI TPEThEU M YETBEPTOUM CTEMEHEN PA3IOKEHUEM HA MHOXKUTENNY, «DyHKIUA
y =VX u ee rpaduk», «IIorpemnocTs ¥ TOUYHOCTH NPHOTMKEHHsA», «UeTHbIE H
HeueTHble YHKUMMY», «DyHKIMSA y=X"», «DyHKIUSA y= ax’, ee rpayK U CBOICTBA.
I'paduxu GpyHkumii y= ax? + n u y=a(x-m)?, «YpaBHeHHe ¢ AByMs HePEMEHHBIMH U



ero rpadpuk», «I'padpuueckuid  crmocod® pelIeHHUs] CHUCTEMBI  YpPaBHEHHI»,
«M300paxeHne 4ieHOB apu(PMETHUUECKOW U FeOMETPUUYECKON MPOrpeccuil TOuKamMu
Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIA M 3KCIOHEHUUAIBbHBIN POCT. CIIOKHBIE
MIPOLICHTBI.

CrenyeT yMEHBIINTh KOJMYECTBO YAacOB HA M3y4YeHHE TeM: «DOpMyJbI»,
«/lokazatenbCcTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JABYMS HEHU3BECTHBIMU,
«I'padux TMHEHHOTO YpaBHEHUS C JABYMs NEepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHHI», «CBONCTBA KBAaIpaTUYHOMN
GYyHKIUNY.

BricBoOoiuBIIMECS Yachl PEKOMEHAYETCS MCIOIb30BaTh: IS JIy4llIen
npopaboTku Haubosnee BaxHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE JAEHUCTBUS C Apo0siMuy», «IIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJpaTHOrO KOPHS»;, Ha IIOBTOPEHHUE, peuleHue 3ajad,
npeoOpa3zoBaHUE BBIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYeHHOI0 MaTepuania.

I'eomerpusn

CnenyeT OCHOBHOE BHUMAaHUE YAEIUTh MPAKTUUYECKON HAINpaBIEHHOCTH Kypca,
UCKJIIOYMB U YNPOCTHB Haubojee CIOXKHBIA i BOCHPHUITUS TEOPETUUYECKUN
matepuan. Ha ypokax reoMerpuu HEOOXOJMMO MAKCHUMAJIbHO UCIOJIb30BaTh
HarJIsiIHbIe CpeacTBa oOOydeHus, Ooibllle MPOBOAMTH NPAKTUUYECKUX pPAbOT C
ydauiuMucs, pemath 3a1auu. CTpoUTh pelieHne 3aj1ayd Mpu MOCTOSHHOM 00pallleHuu
K HarJSIAHOCTH — PUCYHKAM U YepTeKaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl W J0Ka3aTelIbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT TPOTHUBHOIrO», «CyIIeCTBOBAHUE U  €IUHCTBEHHOCTH
NEPIECHAUKYISIpa K NpsIMON», «MeTtox reoMeTpudeckux mecr», «MeToa yIBOECHUs
Menuanb, «Teopema daieca U TeopeMa O IPONOPLMOHAIBHBIX OTpe3kax», «LleHTp
Macc  TpeyroibHuka», «/3MeHeHue TPUTOHOMETPUYECKUX (YHKUMA  TpHU
BO3pacTaHuM yria», «DopMyisbl s paauyCOB BIMCAaHHBIX M  OIMCAHHBIX
OKPYKHOCTEW  MPABWIBHBIX  MHOTOYIOJIBHHUKOB»,  «YpaBHEHHE  MPSIMON»,
«/IBmxenue», «CBolicTBa ABUkEeHUA», «TeopemMa O MPOU3BEAECHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHMX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrnenyeT yMEHBIINTh KOJWYECTBO YAacOB Ha u3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOWMCTBa OCEBOW cuMMeTpum», «lleHTpanpHas cUMMETpuUs»,
«ITapannensubiii mepeHoc», «IlloBopor», «IIpeobpazoBanne mnomobus. I[lomoOue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C MOMOLIBIO
LUPKYJISI W JIMHEHMKW», <«JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpEeYroJdbHUKOBY, «Ilomobue Gpurypy.

BricBoOoAMBIIIIECS YacChl UCIIOJIB30BATh HA PEIICHUE 33/]a4 U IOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ TeM, 4TO HaHHBIM KypC BbI3bIBAET HAMOOJBIINE CIOXKHOCTH JIS
oOyuatormuxcsa ¢ 3[IP, cBa3aHHBIE CO CHI)KEHHBIM YPOBHEM pAa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3yYEHHE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JNOCTYIIHOM JUI1 YYEHUKOB Marepuane. OCHOBHOE BHHMMAHHE CIEIYET YAEINTH
pasgenaM, CBA3aHHBIMM C TIOBTOPEHHUEM MPOWJICHHOTO MaTepuala, YBEJIMYUTh
KOJIMYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU IEATEIbHOCTHIO
00yYarOITHUXCS.



HeoOxonuMo mnepecMOTpeTh COAEpKaHWE TEOPETUYECKOro MaTepuana |
XapaKTep €ro M3J0KEHUs: TEOPETUUYECKUU MaTepHuall MPENnoAHOCUTh B MpOLEcce
pelIeHus 3a7a4 U BBINOJHEHMS 33JaHUil HAIJIAIHO-IPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHUS CJHOXKHBIX (OPMYJ, PEIICHHUsS HECTaHAApTHBIX,
TPYAOEMKUX 3a1aHui. Psaa TeM cienyer uzydaTbh B O3HAKOMUTEIBHOM IUIAHE.

QdenepanpHas MporpaMma MPEJOCTABIAET aBTOpy padoyeil mporpammbl
CcB0O0OJIy B pacmpeielieHU MaTepuala Mo 4eTBepTsaM (TpuMectpam). Pacnipenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4EeOHOro rojja CaMOCTOSITENIbHO ONpeaeseTCs
o0Opa3oBaTeIbHOM OpraHu3alue U 3aBUCUT OT OCOOCHHOCTEH TpYIIbl 00y4arOIIUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTEIbHBIX TOTPEOHOCTEH.

IlpumepHbie BHABbI JesATeJbHOCTH oOy4yawmmxcesa ¢ 3IIP, o0ycaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJbHBIMM  NOTpeOHOCTAMHM W ol0ecrne4HBaIOIIHe
OCMBICJIEHHOE  OCBOEHHE  COJAep:KaHMH  00pa3oBaHMsl MO  NpeaMeTy
«MaremaTuka»

Conepxanue BHUIIOB JeatelibHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSAMH. [IOMHUMO IIUPOKO HUCIIOIB3YEMBIX B
DOAOII OO0 o6mux A1 Bcex 00yJaromuXxcesi BUI0B IEITSIIBHOCTH CJIENYET YCUITUTh
BU/JIbI IEATEIILHOCTU CieIM(DUYHbBIC IS JAaHHOW KaTerOpuu JeTei, 00ecriedynBaroIIne
OCMBICIICHHOE€ OCBOCHHE COJCpKaHUS OO0pa30BaHMs II0 TIPEAMETY: YCHUJICHHUE
NPEAMETHO-MIPAKTUYECKON JEATEIBHOCTA C AaKTUBHU3AIMEN CEHCOPHBIX CHUCTEM;
YepeOBaHUE BHUIOB JCATEIBHOCTH, 3aJICCTBYIOIIMX pa3JIUYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOCHHUE MaTepuaia ¢ OOpol Ha aiITOPUTM; «IIOIIArOBOCTH» B U3YUCHUU
Marepuana; HWCMHOJIb30BAaHUE JIOTOJHUTEILHON BU3YAJIIbHOM  OMOPBHI  (CXEMBI,
mabJIOHbI, OIOpPHBIC TAaOJMIIBI); PpPEYEeBOM OTYET O Tpolecce W pe3yabTare
NEATEeIIbHOCTH; BBITIOJIHEHUE CIEIUATBHBIX 3a7aHui, 00eCIeunBaIONUX KOPPEKIIUIO
peryasnuy  y4eOHO-IT0O3HABATEIbHOM JCATEILHOCTH M KOHTPOJIh COOCTBEHHOTO
pe3yJibTaTa.

denepanbHas TeMaTUYeCKas M TEPMHUHOJOTMYECKash JIEKCMKAa COOTBETCTBYET
DOAOIT O0O0.

Hns oOyuarommxcs ¢ 3IIP cymiecTBeHHBIM SBISIOTCS TPHUEMBI pabOTHI ¢
JEKCUYECKUM MatrepuajaoM 1o mnpeaMmery. [IpoBoauTcs cmenumanbHas pabora 1o
BBCJICHUIO B aKTHBHBIN CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemMple TEpMHUHBI BBOJASTCS Ha IIOJMCEHCOPHOM OCHOBE, 0O0s3aTesibHa
BH3yaJTbHas TOJJICP)KKA, AITOPUTMBI PAOOTHI C ONMpeICICHUEM, OMTOPHBIC CXEMBI JIJIs
aKTyaJIM3aluy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTO o0O0Ilero o0pa3zoBaHusi ydyeOHbIM mpeameT «MareMaTuka
BXOJAUT B NpeAMETHYI oOnacte «Marematuka U UHGMOpPMATHUKa» U SIBISETCA
oOsi3atenbHbIM 111 u3ydeHus. B 5-9 knaccax yueOHblii npenmer «MartemaTuka
TPAJUIIMOHHO M3Yy4aeTcsl B paMKax CIEIYIOIMX YYEOHBIX KypcoB: B 5-6 kjaccax —



Kypca «Matematuka», B 7-9 kjaccax — KypcoB «Anredpa» (BKIIOUYas 3JI€MEHTHI
CTaTUCTHUKM WU TEOpUH BeposiTHocTer) u «l'eomerpusi». Hactosieil nporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yUeOHbIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

OO6miee yncno 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, — 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 HeCII0), B 9 Kinacce
— 204 yaca (6 yacoB B HEJICIIIO).

Iliianupyemble pe3yJbTaTbl OCBOEHUA YU4eOHOro npeamera «MareMaruka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3ydyenne MaremMaTMKd Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs
HaIpaBJIeHO Ha JoCTHX)eHue olOydarommumucs ¢ 3[1P TUYHOCTHBIX, METanpeIMETHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOrpaMMbl IO  MareMaTUKe
XapaKTEPU3YIOTCS:

NATPHUOTHYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpECa K MPOILIOMY U HACTOSIIIEMY POCCUMCKOM MaTeMaThKH,
EHHOCTHBIM OTHOILIEHUEM K JTOCTHKEHUSIM POCCUIUCKUX MAaTEMaTuKOB U POCCUMCKOU
MaTeMaTU4eCKOM IIKOJIbI, K UCIOJb30BAHUIO 3TUX JIOCTHMKEHUM B JPYTMX HAayKax U
NPUKIIAIHBIX cepax;

rPa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaKJaHWHA M pealiu3allii ero
npaB, MPEICTAaBIEHNEM O MAaTeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHHWH, MpoOLeNyp TpakJaHCKOTO oOIliecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OSTHYECKUX MpoOJIeM, CBA3aHHBIX C
OPaKTUYECKUM TNPUMEHEHHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAIBHO-3TUYECKUX MPUHLHUIIOB B AEATEIBHOCTUA YUYEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAaHOBKOM HA AaKTHUBHOE Y4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTUYeCKOIro
oOpa3oBaHUsl Ha TMPOTSHKEHUU BCEH JKU3HU [UJIS YCHENIHOW mpodecCHOHaTbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHIWBUIYAIBHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTEeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  SMOLIMOHAJIBHOMY M 3CTETHYECKOMY  BOCHPHUSITHUIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajay, pEIICHHM, pacCyKICHUI, YMEHUIO BUJIEThH
MAaTeMaTU4ECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAallMEdl B JACATECIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4YHBIX
MpPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOALI U
oOliecTBa, NOHUMAHUEM MaTEMaTUYECKOM HayKh Kak c@epbl YeI0oBEUYEeCKOM
NEATeNIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUUMOCTH JJIs Pa3BUTUS LIUBUIM3ALINH,
OBJIAJICHHUEM SI3bIKOM MaTeMaTHUKA U MaTeMaTH4eCKON KyIbTypoll Kak CpeIcTBOM



MO3HAHUSA MUpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATENbCKON
NEeSATENbHOCTH;

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

TOTOBHOCTBbIO NPHUMEHSITh MaTeMaTUYeCKUEe 3HAHUS B MHTEPECax CBOETO
300pOBbs,  BEIEHUS  3J0pOBOTO  oOpa3a  KU3HU  (340pOBOE  MHTAHHE,
cOanaHCUPOBAaHHBIM  peXUM 3aHATHM M OTHbIXa, peryiaspHas (dusndeckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUH, MPU3HAHUEM CBOErO IMpaBa
Ha OIIMOKY M TAKOI'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYeCKOe BOCTINTAHUE !

OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM JJIs pPellleHus 3a/1a4 B
00JacTH COXPAHHOCTH OKpPYKAIOUIEH cpeibl, MNIAHUPOBAHUS MOCTYIKOB M OIIEHKU MX
BO3MOKHBIX TOCJEACTBUI MJii OKpYXaroleid cpelbl, OCO3HAHHEM TJI00aIbHOIO
Xapakrepa 3KOJIOTHYeCKUX Mpo0ieM U MyTed UX pelieHHUs;

ajanTanmusi K M3MEHSIIOIUMCS YCJOBHMSAM COIHAJBHOW M TNPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM 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;

HEOOXOIMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4HCIeE
(GopmynupoBaTh HJIeH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb Je(UUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYI0  CHUTYallMl0,  BOCHPHUHHUMATh
CTPECCOBYIO CHUTYyallUl0 KaK BbI30B, TpPEOYIOLUIUH KOHTpPMEp, KOPPEKTUPOBATH
NpPUHUMAaEMble pelIeHUs M JeHCTBUS, (GOpMYIHpPOBaTh U OLEHUBATH PHUCKU U
nociencTBUs, GOPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pesynbprare ocBoeHHMs ImporpaMMbl IO MaréMaTHKE Ha YpPOBHE OCHOBHOIO
obOmero obOpa3oBanusi y oOywatomerocs ¢ 3[IP  Oynmyr cdopmupoBanbl
METaIlpeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLUIUECS OBJIAJIEHUEM YHHBEPCAIbHBIMU

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

OsBJ1ageHune YHHUBEPCAJIbHBIMU Y4eOHBbIMH NO3HABaTEeJbHBIMHU
JeMCTBUSIMM:

YCTAaHaBIUBaTh  NPUYUHHO-CJIEACTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTH4eCKOro MaTepuarna;

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

C NOMOIIBIO0 YUUTENs BBIOMpPATh CHOCOO pEIICHUS MaTeMaTH4eCKON 3ajauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS);

MPUMEHSTh M TpeoO0pa3oBbIBATH 3HAKM W CHUMBOJBI B XOJI€ pELICHUS
MaTeMaTH4eCKUX 3a]1ay;

YCTaHABJIUBATh UCKOMOE U IAHHOE MPU PEUICHUHA MaTEeMaTUYECKON 3a1auH;



MMOHUMATh U WHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUIOB U (HopMm
MPEJICTABJICHUS;

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

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

MMOHUMATh U UCIIOIb30BaTh MaTeMaTHYECKUE CPEACTBA HATTISTHOCTH (TpaduKH,
auarpamMMbl, TaOJWIBI, CXeMbl U Jp.) IS WIIIOCTPALUM, WHTEPIPETAINH,
apryMeHTalHH.

OBnaneHne  yHMBEPCAJbHBIMH  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AeCTBUAMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIHHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJAUTh O0IIHE CIIOCOOBI paboThl; paboTaTh B TPYyIIIIE:
HaxXOJUTh OOIlee pelieHne W pa3pemarh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unuii W yuéra  HMHTEPECOB;  CiylmaTth  mapTtHEpa;  GOpMYIUPOBATH,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

POTHO3UPOBATh BO3HMKHOBEHUE KOH(JIMKTOB MPHU HAITUYUH PA3HBIX TOUEK
3peHHsl W pa3pemiaTh KOH(JIMKTHI HAa OCHOBE YuéTa HHTEPECOB W IO3MIUN BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TO3UIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYAHHYECTBE TPH BBIPAOOTKE OOIIErO pPEIIeHUS B COBMECTHOMU
NEeATEIbHOCTH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAaTh KAue€CTBEHHOTO pe3ysbTaTa Hu
KOOPJIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMHA KOMaH/IbI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MTPOTYKT.

OBiaseHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsITUBHBIMH AeHCTBUAMU:

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

IUIAHUPOBATh M OCYIIECTBISATH JEATEIBbHOCTb, HAIMPABICHHYI) HAa pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEPKUBATH Y4YEOHYIO 3aJady, COCTAaBISATh IUJIaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJUPOBATh MPOIECC M  pe3yiabTaT ydeOHOM  MaTeMaTHYeCKOM
NEATENbHOCTH;

aJIcKBaTHO OIICHWUBATh TPABWJIBHOCTh WM OIIMOOYHOCTHh BBITIOJHEHUS
yaeOHOHM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&
peLICHUS;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAIOHOM C IIEJIbIO
0oOHapy»XeHNs OTKJIOHCHHWH M OTIWYWN OT ATaJOHA.

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4H;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JIOCTUTHYT TPEOYEMBI pe3ynbTaT
NEeATEeNIbHOCTH, OMNPENENATh MO3UTHUBHBIE M3MEHEHUS W HalpaBlieHUs, TpeOyrolue
JaabHeUIeH padoThI,

PEryJIupOBaTh CIIOCOO BBIPAXKEHUST SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MIPECTaBIEHbl MO TofaM OOY4YeHHUs B paMKax OTIENbHBIX YYEOHBIX KypcOB: B 5—6
Kjaccax — Kypca «MaremaTtukay», B 7-9 knaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTh U CTaTUCTHKAY.



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

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIEIAMH O0YyYEHHUSI MaTeMAaTHKE B 5—06 Kiaccax sIBJISIIOTCS:

" MIpONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaT€MAaTUYECKHUX TMOHATHNA (YUCIHO,
BEJIMYMHA, TeoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTHYECKOT0 00pa3oBaHusl 00y4JaroIIUXCs;

" pa3BUTHE WHTEUIEKTYaJbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH OOydaromiuxcs ¢
31IP, no3HaBaTebHONW aKTMBHOCTH, UCCIIEIOBATENbCKUX YMEHHH, UHTEpeca K
U3yYEeHUIO MaTeMaTuKH;

* noaBeaeHue oOydaromuxcs ¢ 3[IP Ha pgoctymHOM Uit HMX YpOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTeMaTUKU U OKPYXKaIOIIEro MUpa;

* ¢opmupoBaHue (YHKIMOHAIHHOW MaTreMaTU4YeCKOW TIpaMOTHOCTU: YMEHUS
pacno3HaBaTh MareMaTUYeCKUe OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYaIUsX,
IPUMEHATh OCBOCHHBIC YMEHHS [JIsi PEIICHUs] TPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETHUPOBATh IOJYyUYEHHBIE pE3ylbTaThl M OILICHUBATh HMX Ha
COOTBETCTBUE MPAKTUYECKOMN CUTyalUH.

OcHOBHBIE JNHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kjaccax —
apumeTHiecKas 1 TeoMeTprueckasi, KOTOpble pa3BUBAIOTCA MapauIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKTE€ U B3auMojelcTBUH. Takxke B Kypce IMPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro mMarepualia HauMHAETCS CO CHCTEMAaTHU3allud U
pa3BUTHS 3HAHUN O HATYypaJbHBIX YMCIIaX, MOJYYCHHBIX B HayajJbHOM 1Koise. Ilpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKHM MU (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C PA3BUTHUEM BBIYUCIUTEIBHOW KYJIBTYpHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHINM MpUuéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BblUMCIeHUN. I3ydyeHwe HaTypalbHBIX YHCEN TpojoikaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETUMOCTH.

Hpyroit kpymHbIN OJIOK B COAEpKaHUU apu(DMETUUECKON JIMHUHU — 3TO JPOOH.
Hauvano n3yuenuss 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. JTo
NEPBBI 3Tal B OCBOEHHM JApoOei, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
UJesMU, TOHATUAMH TeMbl. [Ipum 3TOM paccmoTpeHue OOBIKHOBEHHBIX ApoOeil B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IpOOEH, YTO LENeco00pa3HO
C TOYKH 3PEHUS JIOTUKU HM3JI0KEHUS YUCIOBOM JIMHHMM, KOrJa MpaBujia ACHCTBHUM C
NECATUYHBIMU JpOOSMU MOXXHO OOOCHOBaTh YK€ M3BECTHBIMU aJIrOpUTMaMHU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JPOOSMH. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSAMHU PACHIMPUT BO3MOXKHOCTH JJIsI TTIOHUMAHUSI OOYYarOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHUU JPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnonp3oBaHuu. K 6 kimaccy OTHECEH BTOpPOM ATalm B U3YYEHUHU JpoOeid, Trje
IIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHMsI M NpeoOpa3oBaHMs IpoOei,
OCBOCHUE  HOBBIX  BBIUHMCIHUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKU
BBIYUCJICHUH, B TOM YMCJI€ 3HAYEHUU BBIPAKEHUHU, COJepKAIIUX 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 M3YUYCHHUSI MTOTOKUTEIIBHBIX U OTPUIIATEIBHBIX YUCEN SBIISICTCS
TO, YTO OHM TAK)X€ MOTYT pacCMAaTpUBATbCA B HECKOJIBKO 3TamoB. B 6 kiacce B
Hauvajie u3ydeHus: TeMbl «llonoXKUTENbHBIE U OTPULATEIIBHBIE YWCIIa» BBIACIACTCS
noarema «llenble yucnaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIaMM W JICUCTBUSIMH C TMOJOXUTEIbHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IIPOMCXOJUT Ha OCHOBE COJAEPKATEIBHOrO MOAX0Ja. JTO MO3BOJIIET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH YYaIIUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHSTUSIMU
TEMbl, B TOM YHWCJ€ W C TMpaBWJIaMH 3HAKOB TIPU BBHITIOJHEHUU apU(PMETHUECKUX
nevictBuil. M3ydeHue panyoHaIbHBIX YHCENT Ha STOM HE 3aKOHUUTCS, a Oyner
OPOJOJIKEHO B Kypce ainredpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM IPOXOJ0M BCeX
NPUHIMITHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeiCcHUE TPYAHOCTEH obserdaer
BOCIpUATHE MaTepuana, a pacrnpeerleHrue BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
nmpruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHHU peIIeHHIO TEKCTOBBIX 3ajJad B 5—6 Kjaccax HCIOIb3YIOTCS
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 paboTry w
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUS W mnpornopiuu. Kpome toro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH pelIeHHs 3ajad 1nepedopoM BO3MOMKHBIX
BapUaHTOB, ydyaTcsi paboTarh ¢ MHQOpMaluen, MpejcTaBieHHOW B (opme Talmuiy
WIN IUarpaMm.

B ®enepanbHoii pabodeit mporpamMme TPEAYCMOTPEHO (HOPMUpPOBAHHE
IPOIEEBTUYECKUX aNreOpandecKux MpeAcTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKAE BCEro s 3alucCh OOLIUX
YTBEPXKIECHUH U TpeUIoKeHud, GopMysn, B YaCTHOCTH JUIsl  BBIYMCIICHUS
r€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTENISD) YHUCIA.

B kypce «Martematukn» 5—6 KIaccoB MpeACTaBI€HA HArJsiHAs T€OMETpUs,
HalpaBJIeHHAasT Ha  pa3BUTHE OOpPA3HOTO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO
BOOOpakeHMs, H300pa3UTENbHBIX yMEHWH. OTO BaXHBIM dTal B U3yYEHUU
F€OMETPUH, KOTOPBIA OCYLIECTBISCTCS HA HArSIHO-NPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HAIJIAIHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. boinbmas poib
OTBOAUTCS MPAKTUYECKON IEATENBHOCTHU, OIBITY, SKCIEPUMEHTY, MOJEIUPOBAHHUIO.
OOyuaronuecs 3HAKOMSITCA C TEOMETPUYECKMMHU (urypaMmu Ha IUJIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTb UX Ha
HEJIMHOBAHHOW M KJeTdyaToid Oymare, paccMaTpUBAIOT UX MpOCTeiinne cBOiicTBa. B
mpoliecce M3ydeHUsl HATJSITHOW T€OMETPUN 3HAHUS, MOJYYCHHbIE 00YyJaroIIMMUCs B
Ha4dyaJIbHOM HIKOJIE, CHUCTEMATHU3UPYIOTCS 151 pacCIINPSIIOTCS.

onyojankoBano B |'T Yunrteabckas
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MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yyeOHOMY IUIaHy B 5—6 KiaccaX HM3Y4aeTcsi MHTErPUPOBAHHBIN
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYaeT apuPMETHUYECKUd MaTepual u
HarJIAIHYI0O TEOMETPHUIO, a TakKkKe TMpPONEAEBTUUYECKUE CBEICHHUS U3 alreopsl,
AJIEMEHTHI JIOTUKU U Hayalla OUCATEIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HAa U3yYE€HUE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJMUT HE MEHee 5
y4eOHBIX YacOB B HENEIIO0 B TEUEHHUE KaXKJOro roga oOyudeHus, Bcero He meree 340
y4eOHBIX YacoB.

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

S KUIIACC

HatypajibHble unc/ia u HYJIb

Harypanpnoe uwmcio. Psa nHatypanehbix umcen. Yuciao 0. MzoOpaxenue
HATypaJIbHBIX YMCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[Tozurmonnass cucrema cuucieHus. *Pumckas Hymepaius Kak IpuMep
HETIO3HUIMOHHON CHCTEMBI CUMCIIEHHA ™ . [lecATHYHAs CUCTEMA CYHCIIEHHMS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPAIbHBIX YUCEI C HYJEM.
Crnioco0b1 cpaBHeHUs. OKpyTrieHUE HATYpaIbHBIX YHUCET.

CnoxeHue HaTypaJIbHbIX YHCEN, CBOWCTBO HYJS NMpPHU CIOXKEHUU. BbluntaHue
Kak JelcTBHUEe, OOpaTHOE CIIOXKEHUIO. YMHOKEHHE HATypajbHBIX YHCEI; CBOMCTBa
HYJIS 1 €UHUIBI IPU YMHOKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  geWcTBUM, CBI3b  MEXAy HUMHU. [IpoBepka  pe3ynbrara
apupmMeTrueckoro aciictBus. IlepemecTuTenIbHOE H  COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS W YMHOXEHHS, *paclpeleIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonp3oBanue OyKB Jyuisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apr(PMETUUECCKUX JTCHUCTBHIA.

*JlenuTenn W KpaTHbIE 4YWCIa™, pas3loKeHHEe Ha MHOXuTenu. [IpocTeie u
cocTaBHbIe yncia. *IIpusHaku qenuMocTH Ha 2, 5, 10, 3, 9*. JleneHue ¢ ocTaTKoM.

Crenenb C HaTypalbHBIM I[IOKa3aTelieM. 3alluCh YWCIA B BHIE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaxkeHHe. DBpluncieHWe 3HAYEHUA YHUCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHUA  JeWcTBUM.  Mcmombp3oBaHME  NpU  BBIYKCICHUAX
MEPEMECTUTEIIBHOTO U COYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHS,
*pacnpenenuTeaIbHOr0 CBOMCTBA YMHOXKEHUS ™.

JApodu

IIpencraBnenne o gpobu Kak crmoco0e 3amucd  YacTH  BEJIMYHUHBI.
OO6bikHOBeHHBIE apoOu. [IpaBuibHbIE U HempaBuwiIbHBIE IpoOu. CmelaHnHas JapoOb;

! 3,[[6CB n aajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM ILJIAHC. Henaror
CaMOCTOATCIIBHO ONPCACIACT 00BeEM HN3y4acMOro MmaTepuaJjia.



MPEACTaBICHUE CMEUIAaHHOW IpoOM B BHUAE HENPAaBWIBHON IpoOM W BbIIEIECHUE
LEJIOM YacTW YucCia U3 HempaBWIbHOM apoOu. M3o0paxenue apodeil Toukamu Ha
yuciaoBoi mpsiMoi. OcHOBHOE cBOMCTBO npodu. *Cokpaiienue apodeit. [IpuBenenue
IpoOu K HOBOMY 3HaMeHaTemo ™. CpaBHEHHUE APOOCH.

CrnoxxeHue M BbIUYMTaHUE IpoOel. YMHOXKEHUE U JAelieHue Apodeil; B3auMHO-
oOpaTHbIe TpoOHu. *Haxok1eHrne 4acTH MEeJIOro U IEJI0Tr0 IO €ro YacTH ™.

Hecatuunas 3anuch apoOeit. IlpeacrtaBienue aecaTUYHON ApoOU B BHJE
OOBIKHOBEHHOU. M300paxkeHne NecsITUUHBIX Apo0ed TOYKaMH Ha YUCIOBOWU MPSIMOA.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckne JEUCTBUA € JECATHYHBIMU JpoOsimMu. *OkpyrieHue
JECATUYHBIX IpOoOeh™.

Pemenne TeKCTOBBIX 32124

Pemenune TekcTOBBIX 3ajad  apupMeThyecKuM  crnocodboM.  *Pemenue
Joruueckux 3amad. Pemennme 3amad mepeOOpoM BceX BO3MOXKHBIX BapHAHTOB™.
Hcnonb3oBanue npu perieHuu 3a7a4 TaOIUI] U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSTHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHUIIBI U3MEpPEHHUS:
Macchl, 00bEMA, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTU. CBS3b MEXAY €IMHULIAMU
U3MEPEHUS KaKI0U BEJIMUUHBI.

Pemenue ocHOBHBIX 33124 Ha JpoOH.

[IpencraBiienne qaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harnsignas reomerpust

Harnanuele npencraBieHuss o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yroil, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, KpyT. Yroiu. IIpsmoit,
OCTPBIH, TYNOW U Pa3BEPHYTHIE YTJIbI.

JlniHa oTpe3ka, METPUUYECKUE €IUHULIBI JUIMHBL. [JIMHA JIOMaHOW, MEPUMETP
MHOTOYTOJIbHHKA. MI3MepeHre u moCTpOeHUE YIJIOB € MOMOIIbIO TPAHCTIOPTHPA.

Harnsanuele mnpeacTtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaIpaT; TPEYTOJbHHK, *0 paBeHCTBE PuUryp™.

N3o0paxenue ¢uryp, B ToM uucie Ha kietdator Oymare. *[loctpoenme
KOH(MUTypanuii U3 4YacTed MpsSMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare*. Mcnonbp30BaHre CBOMCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaIpaTa.

[Inomans MOpPSAMOYTOJbHMKA M  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCie (Uryp, mM300paKEHHBIX Ha KJIET4aToil Oymare.
Enununel uamepeHus miomaim.

*Harnsaasie mpeacTaBiaeHUs: O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIN
napajvienenunen, KyO, MHOTOTPaHHUKHU. N3o6pakenne MPOCTEUIINX
MHOrorpaHHukoB. Pa3épTkum kyba wu mnapamenenunena. CoznaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTHIIMHA U Jp.)™.

*O0BEM MPSMOYTOJIBHOTO Mapajuienenunena, kyoda. EauHumsl usmepeHus
o0BEMa™.

6 KJIACC

HartypaabHble yncia



ApudmeTndyeckue ACUCTBUS C MHOTO3HAYHBIMM HATypalbHBIMU UHCIAMH.
YucrioBble BbIpaXKEHUs, MOPSIIOK AEUCTBUI, UCTIOJIb30BaHKEe CKOOOK. Mcnonb3oBaHue
IPU BBIYUCICHHUSX NEPEMECTUTEIBHOIO U COYETATEbHOIO CBOMCTB CIOXKEHHS U
YMHOXKEHHSI,  *paclpeiesuTeIbHOIO  CBOWCTBAa  yMHOXEHUA.™  OKpyrieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIE YUCia; *HauOOIBIINN OOIIMI JEIUTENh U HAUMEHbBIIIEE
obriee kpaTtHoe. JleTMMOCTb CyMMBI M IPOU3BEACHHS *. JleieHne ¢ OCTaTKOM.

podu

OObIKHOBEeHHas1 JApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalleHue apooeit.
CpaBHeHue U ymnopsinounBaHue aApodOeil. Pemenue 3amay Ha HaXO0XKAEHHE YAaCTH OT
LEeJOro M UeJoro mo ero yvactu. JIpoOHoe dYHMClIO Kak pe3yjbTaT JeJeHUs.
[IpencraBienue AecATUYHON APoOH B BUJE OOBIKHOBEHHOH NpoOU M BO3MOKHOCTH
npe/iCTaBleHUs: OOBIKHOBEHHOM NpoOU B BUIE JeCATUYHOU. [lecsTuuHble IpodU U
MeTpHUUecKas cuctemMa Mep. ApupMeTuyecKue ACUCTBHS U YUCIIOBBIE BBIPAKEHHS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHouienue. /[lenenue B JaHHOM OTHOIIEHMHM. *Macmrad*, mpomnopius.
[IprMeHeHue mponopLuii MpU PelIeHu: 3a1ay.

[lonsiTue npouenrta. Borynciienne npoueHTa OT BEITUYUHBI U BEJIUYHHBI 110 €€
NpoLEHTy. BbipakeHue NpPOIEHTOB AECATHUHBIMU ApoOsimu. Pemienuwe 3amad Ha
IPOIICHTHI. BhIpa’keHre OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IHonoxuTeabHbIE H OTPULATEIbHbIE YHCIA

[TonoxutenpHble W OTpHULATENbHBIE uMcna. Llenplie yncna. *Monyns yucna,
reoMeTpudecKass HMHTeprpeTanus Moayis uucina™. HM3o0pakeHue uwucen Ha
KOOPJAMHATHOM MpsiMOil. *UunCI0BBIE TPOMEKYTKH ™.

CpaBHeHue uwncen. ApudmeTHueckue JEWCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEILHBIMU YHCIIAMHU.

[IpssMoyToONibHAsE cucTEMa KOOPJIMHAT Ha IJIOCKOCTU. KoopauHaThl TOYKH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek M QUIyp Ha KOOPJIWHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OyKB JUIsl 3alIUCH MATEMATHUUYECKUX BBIPAXKEHUW U MPEIIOKEHUM.
CaotictBa apudmeTnueckux AeHCTBUA. *ByKBeHHBIC BBIPAKEHHUS W UYHCIOBBIC
MOACTAHOBKHU.* ByKBEHHbIE PaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmyibl; GOpMYITEI IEPUMETPA U IUIOMIAINA MPSMOYTOJIbHIKA, KBaapaTa, *00béMa
napajienenunena u kyoa*.

Pelenue TeKCTOBBIX 337124

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crmocoboMm.  *Pemenue
Jornyeckux 3ajad. Pemenue 3agad nepebOpoM BceX BO3ZMOKHBIX BApUAHTOB. ™

Pemiennie 3amau, colepxaliux 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBL:
CKOPOCTb, BPEMsI, paCCTOSIHUE; 1IEHA, KOJINYECTBO, CTOMMOCTb; IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EQuHUIIBI MU3MEpPEHMS: MAacChl, CTOMMOCTH; PaCCTOSHUS,
BpeMeHH, CKOpocTH. CBsI3b MEXKY €IMHULIAMU U3MEPEHUS KaXKA0U BEJIMUYHUHBI.

Pemienrie 3aiay, cBsI3aHHBIX C OTHOILLIEHHEM, MPONOPLIMOHAIBHOCTHIO BEJIMYHH,
MPOIIEHTaMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLIECHTHI.

*Or1eHKa ¥ IPUKUIKA, OKPYTIICHHE pe3ybTaTa™.



*CocraBieHne OyKBEHHBIX BBIPAKECHUN MO YCIOBHUIO 3a/1a4M ™.

[IpencraBieHne AaHHBIX C MOMOMIbIO Ta0muu u jauarpamm. CronOuaTeie
IUarpaMMbl: YTEHHE U TOCTpoeHue. YTeHue KpyroBbIX JUarpaMm.

Harnsauas reomerpus

Harnanuele npencrtaBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, Mpsimas,
OTPE30K, JIy4, YroJj, JIOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJbHHUK,
OKPYXHOCTb, KPYT.

*B3aumMHOe pacmojoKeHHe [BYX MPSMBIX Ha IUIOCKOCTH, TapaieibHbIe
npsiMble, TEPIEHANKYISIpHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMS
TOYKAMH, OT TOUKH JI0 TIPSIMOIA; JITTMHA MapIlIpyTa Ha KBaJAPaTHOM CEeTKe.

N3mepeHre © TMOCTpOEHUE YIJIOB C IMOMOIIBIO TpaHcHopTupa. Bumsl
TPEYrOJbHUKOB: OCTPOYTOJIbHBIMH, PSIMOYTOJIBHBIH, TYNOYTOJIbHBIH;
paBHOOEIPEHHBIH, PABHOCTOPOHHUH. YeTbIpEXYroabHUK, IIPUMEPHI
YeThIPEXYTOJIbHUKOB. [IpsIMOYronbHUK, KBajpaT: HUCIOJIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHaned. *M3o0pakeHne reoMeTpuyecKux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCHONb30BaHUEM IUPKYJS, JIMHEHKH, YroJbHUKA, TPaHCIOPTUpa™.
[TocTpoenus Ha kiIeT4yaTon Oymare.

[lepumeTp MHOroyrojpHuka. lloHarue mmomanu QUrypsl;  eIUHHULIBI
n3Mepenus riomanan. [pubnmxénnoe uamepenue miomaau Guryp, B TOM 4uciie Ha
KkBagpatHOi cetke.* [lpuOmmkéHHOE H3MEpPEHHWE JUIMHBI OKPYXKHOCTH, IUIOMIAIN
Kpyra™.

*CuMMeTpusi: LIEHTpalbHas, oceBass U 3epKajbHas cummerpuu. [locTpoeHue
CUMMETPUYHBIX Guryp™.

*Harnsaasie MIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajuiesnienumnesn;, Ky0, Npu3Ma, NHpaMuja, KOHyC, UWIMHAp, Imap U cdepa.
N306paxkenne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3zBEPTOK MHOTOTPAHHUKOB,
mwHIpa U Konyca. Co3gaHue Mojerneil MpocTpaHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, TJIACTUIIMHA U JIP.).

[lonsitue oOBEMa; emuuuIbl u3MepeHUs: o0bEMa. OOBEM MNPAMOYTOIBHOTO
napajuiesienurnena, Kkyoa™.

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

OcBoenne yueOHOro Kypca «Maremarnka» B 5—6 Kiaccax OCHOBHOM HIKOJIBI
JIOJKHO 00ecTeunBaTh MOCTIDKEHHUE CISAYIOUMX TMPEIMETHBIX 00pa30BaTeIbHBIX
pPE3YIBTATOB:

5 KUIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTUpOBaTbCSI B TMOHATUSIX W ONEpUpPOBaTH Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3aHHBIMM C HATypaJbHbIMM 4YHUCJIAMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU JIPOOSIMHU.

CpaBHuBaTh U YHOPSJAOYMBATHL HATypajbHblE UMCIA, CPAaBHUBATh B
MPOCTEHIINX CITy4asiX OOBIKHOBEHHbBIE P00, AECATUYHBIC APOOH.



CooTHOCUTH, ~ TOYUKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsAMOM ¢
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTb HATypajbHbIE YHUCIa TOYKAMU Ha
KOOPAMHATHOM (YUCIIOBOM) MIPSMOM.

BemmonHATh apudmeTnueckue ACHCTBUS C HATypaJbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEUIINX CITydasiX.

BbInosiHATh POBEPKY, MPUKHUIIKY PE3YIIbTaTa BBIYUCICHUIA.

OKpyIJITh HaTypaJIbHBIE YUCJIA.

Penrenue TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3amaud apU(PMETUYECKHM CIIOCOOOM M C IOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BceX BO3MOXHBIX BapuUaHTOB (IIpHU
HEOOXOJIMMOCTH C HaNPAaBIIAIOIEH MTOMOIIIBIO).

Pemate 3amaum, cojaepiaiiye 3aBHCHUMOCTH, CBSI3bIBAIOIME BEJIIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb (IIPU HEOOXOAMMOCTH C
UCIOJIb30BaHUEM CIPABOYHON MHPOpPMALINH).

Hcnonb3oBaTh KpaTKUE 3aMKUCH, CXEMbl, TAOJIUIIbI, 0003HAYECHUS MIPU PEILICHUH
3a/ay.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMU U3MEPEHUS: IIEHbI, MACChl; PACCTOSHMUA,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHHM EAWHUIIBI BEJIMYMHBI 4Yepe3 jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(OPMAIHIO).

W3Bnekats uHGOpMAIUIO, TPEACTABICHHYIO B TalOiuie, Ha CTOJI0YaTOM
auarpaMMme, MHTEPHpPETHPOBATH IMPEIACTABICHHBIE JAaHHBIE, HMCIOJb30BaTh IAHHBIC
IIPU PELICHUH 3a]1a4.

Harnsignas reomerpus

[Tonb30BaThCs TEOMETPUUECKUMU MOHATUSIMU: TOYKA, IpsiMasi, OTPE30K, JIyY,
yroJ, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPa, HMEIOUmMX (Qopmy
U3YYCHHBIX T€OMETPUIECKUX PUTyp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TTPH HEOOXOJUMOCTH IO BU3YaJbHOM OIOpeE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOIOYI'OJIbHUKAaMH: YIoOJl, BEpILIWHA,
CTOpOHA, TUaroHalb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LIEHTP.

N300pakaTb WU3y4YE€HHbIE T'e€OMETpHuYecKHe (UTYyphl Ha HEIMHOBAHHOM U
KJIETYaTOM Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKH (TI0CIe COBMECTHOI'O aHAIN3A).

HaxoauTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JUHENKH, CTPOUTH OTPE3KM 3aJaHHOM [JIMHBI, CTPOUTH OKPYKHOCTH 3aIaHHOI'O
paauyca.

Hcnonbp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYI'OJIbHHUKA, KBajapaTa sl UX
MIOCTPOEHUS, BEIYUCIEHUS TUIOMAAN U [IEpUMETpA.

Boluncnsate mnepuMerp M IUIOWIAJb KBajapara, NPsIMOYroJibHUKA, (UTyp,
COCTaBJIEHHBIX W3 NPSIMOYIOJBHHUKOB, B TOM 4HCIe (QUIYp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.

[lonb30BaThCS OCHOBHBIMHU METPUYECKUMHU E€AMHHUIIAMU H3MEPEHUsS JJIMHBI,
IUIOLIAAM; BbIpaXKaTh OJHU €IMHUIIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu HEOOXOAMMOCTH
C OMOPOH Ha CIPABOYHYIO UHPOPMAIIHIO).

PacnioznaBate  mapamienenunesn, KyO, HCIOIB30BaThb  TEPMHHOJIOTHIO:
BEpIIMHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHMS NapajulelienuIea, Kyoa.



Boeruncnars 00b€M KyOa, mapaienenunena Mo 3aJaHHbIM H3MEpeHusiM (C
OMOpON Ha aJrOPUTM Y4YEOHBIX IEUCTBUM), MOJb30BATHCS €IMHHUIIAMU U3MEPEHUS
o0BEMa.

PemaTte HecnoOXHBIE 3aJaud Ha HM3MEPEHUE T'€OMETPUYECKUX BEJIMYMH B
MPaKTUYECKUX CUTYalUsIX (IpU HEOOXOAMMOCTH C BU3YaJIbHOW OMIOPOHA).

6 KIIACC

Yucia v BBIYUCJICHU S

OpueHTUpOBaTbCSI B TMOHATUSX U ONEpUpPOBaTH Ha 0a30BOM YpPOBHE
TEpPMUHAMHM, CBS3aHHBIMU C Pa3IMYHBIMUA BUJAMU YUCEI M CIOCOOAMH MX 3allUCH,
NEePEXOaUTh (€CIU 3TO BO3MOXKHO) OT OJ{HOM (hOPMBI 3aMUCH YUCIIA K IPYTOH.

CpaBHUBATh U YIOPSJOYMBATH IIETbIC YKCIIA, OOBIKHOBEHHBIC U JICCSITUYHbBIC
poOu, CpaBHUBAThH YUCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BrinonHsaTh apudmMeTrnueckue NeMCTBUS C HATYPaJbHBIMU U 1IEJILIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU M JICCATUYHBIMHU JAPOOSIMH, TOJOKUTEIHHBIMU U OTPHUIATEILHBIMU
YUCJIaMHU.

BeruncnsaTh 3HaUCHHS YUCTIOBBIX BBIPAKEHUH, BBIMOIHSATH TIPUKUJIKY U OIEHKY
pe3yibTaTta BBIYHUCICHHM; BBITIONHATH MPEOOpPa30BaHMs YHCIIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUI.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €W
YHICJIOM U U300pakaTh YKMCIia TOYKAMU Ha KOOPAMHATHOU MPSIMOM, HAXOJUTh MOIYJb
qucia.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAWHATaMU
ATON TOYKH.

OKpyrJISITh 1LIeJIbIe YWciia W JeCATHYHBIE Jpobu (Mo oOpasiy), HaXOoauThb
IPUOJIMKCHHS YHCET.

YucsioBble M1 OyKBEHHbIE BbIPAKEHUS

OpueHTHpOBaTbCA B TOHATHSIX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBS3aHHBIMH C 3aIlMCHIO CTEMEHW YHWCia, HAXOAUTh KBaapar M KyO
Yyucia, BBIYKMCIATh 3HAYEHUS MPOCTEHIINX YHCIOBBIX BBIPAXKEHUW, COIEpKAIIUX
CTEIEHHU.

[Tonbp3oBaThCs TpHU3HAKAMH JETUMOCTH (MIPU HEOOXOAMMOCTH C OMOPON Ha
aJTOpPUTM IpaBUJia), PaCKIIabIBaTh HATYpAJIbHbIE YKHCIIA HA MPOCTHIE MHOKUTEIIH.

*Tlonp30BaThCS MACIITAOOM™, COCTABISTH MPOIIOPIIMY U OTHOIIICHUSI.

Ncnons3oBaTh OYKBBI 111 0003HAYEHUS! YKCEN MPHU 3aMKUCH MaTeMaTUYECKHUX
BBIDAKCHUW, HAXOAUTh 3HAYCHHWS OyKBEHHBIX  BBIPAKCHHH,  OCYIIECTBIISS
HE0OXOIMMbIE TIOJICTAHOBKM M TIpeoOpa3oBaHUs (C OMOPOW Ha aNTOPUTM yUeOHBIX
JEUCTBUN).

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

Pemiath MHOrOmaroBble TEKCTOBBIE 3aJadM apUPMETUUECKUM CIIOCOOOM C
ONOPO Ha BONPOCHBIN IUIAH.

Pemats MPOCTEUIIINE 3a7a4H, CBSI3aHHBIE c OTHOLLICHUEM,
MPONOPIUOHATILHOCTIO BEJIMYMH, MPOILIEHTAMU; PellaTh TPU OCHOBHBIC 3aJlaud Ha



JpOOU U MPOIEHTHI.

Pemate 3anmauym, conepiKaliue 3aBUCMMOCTH, CBS3bIBAIOIIME BEIMYUHBI:
CKOpPOCTb, BpeMms, paccTosiHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOJIUTENBLHOCTh, BpeMs, 00bEMa paldoOThl, HCMNONB3YS apUPMETUUYECKHE
NEUCTBUS,  OLIGHKY, MNPUKUIKY;  [OJb30BAaThCA  €AUHUIAMU  U3MEpEHUs
COOTBETCTBYIOLIUX BEIUYHH.

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

N3Bnekars uHOpManuio, MPEACTAaBICHHYIO B Ta0iuIax, Ha JIMHEHHOMH,
CTONOYATOM WM KPYroBOW JAuarpaMMax, HHTEPHpPETUPOBATh MpECTaBICHHbIC
JaHHBIE; UCTIOIB30BATh JAHHBIC MPU PEIICHUHU 3a1ay.

[IpencraBnars nHGOPMAIMIO C TOMOIIBIO TAOJHII, JUHEHHONW M CTOIOYATON
JIUarpaMm.

Harusanas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPa, HMEIOUUX (QopMy
U3YUYCHHBIX T'€OMETPUYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
M KIeTtyarod Oymare M3yuyeHHblE IUUIOCKHME TeoMeTpudeckue (GUrypel u
KOH(UTypaluu, CHMMETPUYHbIE (PUTYPHI.

HNmers mnpencTaBieHHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO QUTYD,
CUMMETPUSI, OCb CAMMETPHUH, LEHTP CUMMETPHH.

HaxonuThe BEIMYMHBI YTJIOB UBMEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PEIICHUU 3a0ad IpaJyCHONW Mepoi
YIJI0B; Paclio3HaBaTh HA YEPTEkKAX OCTPBIN, MPSAMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

BbluncnsaTh [OMHY JIOMaHOHM, NEPUMETP MHOIOYIOJIbHUKA, TOJb30BaThCA
€IUHULIAMH U3MEPEHUS JJIMHBI, BBIPa)KaTh OJIHU €IMHUIBI U3MEPEHHUS JJIMHBI YEpe3
IpyrHe.

HaxonuTh, ncnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSIHUA: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPSAMOMU, IJIMHY MyTH HA KBaJAPATHOW CETKE.

Bbruncnsate miomaab  (Uryp, COCTaBICHHBIX U3  NPSIMOYTOJBHUKOB,
UCIOJIb30BaTh pa30MeHne Ha NMPSIMOYTOJbHUKH, Ha paBHbIE (PUTYpHI, TOCTpauBaHUE
70 MPSIMOYTOJIBHUKA; MOJIb30BATHCSI OCHOBHBIMHU €IMHHULIAMH H3MEPEHMS IUIOIIAJIN;
BbIpaXkaTh OJIHU €IMHHUIBI U3MEPEHHUs IJIOUIaAN Yepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOI Ha CIIPaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX W HM300pPAKEHUAX MUPAMHIY, KOHYC, LMIHHIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KiIeT4aTol Oymare mpsiMOYTOJIbHBIN apajuieenune.

Berauciare 00b€M IPSIMOYTOJBHOIO MNapajuiesenunena, Kyoa, MoJib30BaThCs
OCHOBHBIMHU €JIMHUIIAMHU U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHHIIBI U3MEPEHUS
0o0béMa uepe3 Apyrue (C ornopoit Ha CIpaBOYHYIO HH(OPMALIHIO).

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



POEAEPAJIBHAA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
e udyyeHus y4eOHOro Kypca

Anrebpa sBAsSieTCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA
oOecrieurBaeT H3yYCHHE APYTUX AUCIUIUIMH, KaK €CTeCTBEHHOHAy4YHOro, TaK H
I'YMaHUTapHOTO IUKJIOB, €€ OCBOEHHE HEOOXOIMMO JIs MPOJIOJKEHUs 00pa30oBaHuUs
U B NOBCEAHEBHOM >ku3HMU. Pa3Butre y 0OydaromMXCs HAyYHBIX MPEACTaBICHUH O
MIPOUCXOXKACHUN
U CYIIHOCTH alreOpandyecKux aOCTpakiHii, croco0e OTpakKeHUsT MaTeMaTH4YeCKOU
HAyKOW SIBJIEHUW W TPOILIECCOB B MPUPOJIE M OOUIECTBE, POJIU MATEMaTUYECKOTO
MOJICJIMPOBAHMS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MUPOBO33PCHHS U KAaueCTB MBINLJICHUS, HEOOXOIUMBIX JJIsI aJanTalid B
COBpPEMEHHOM LHM(poBOM oOIiecTBe. M3ydeHue anreOpbl €CTeCTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTHE  YMEHHS  HaOMIOAaTh,  CpaBHUBATh,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJICHHUS, CIocOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS W BBIBOJBI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl 0OECreuMBaeT pa3BUTHE JIOTHMUYECKOTO
MBIIUICHUST OOYYalOIIMXCs: OHU HCTOJB3YIOT JICNYKTHUBHBIE W WHIYKTHUBHBIC
paccyxkaeHusi, 0000IeHne M KOHKpeTHU3aluio, abCcTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeArnoyaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENHHOMN
NESTENbHOCTH  OOYYaIoIIMXCS, IOATOMY CAaMOCTOSITEIbHOE  pellieHue  3aaad
€CTECTBEHHBIM 00pa3oM SBJSETCS pealu3alue esATeIbHOCTHOIO IMPUHIUIA
oOy4eHUs.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUYECKHE JHHUU: «Yucna u
BBIUUCIICHUS»; «ANredpanueckre BBIPAKEHUS»; «YPaBHEHUS W HEPaBEHCTBAY;
«Dyukunm». Kaxnas u3 3TUX coliepKaTelIbHO-METOJUYECKUX JJUHUN pa3BUBACTCS HA
NPOTSKEHUU TPEX JIET M3y4YEHUs Kypca, €CTECTBEHHBIM 0O0pa3oM IMeperuieTasch U
B3aMMO/JICHCTBYS C IPYTUMU €ro JHHHSIMHU. B Xoxe m3ydeHus kypca oOydaromumcs
MIPUXOAUTCA JIOTHYECKH PACCYXKIaTh, HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3U ¢ 3TUM 11€7€CO00pa3HO BKIIOUUTH B MPOTPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30oBaHUs U
CHOCOOCTBYIOIINE  OBJIAQJCHUIO  OOYYalOUIUMHUCS ~ OCHOB  YHHUBEPCAJIBHOTO
MaTeMaTU4ecKoro  si3bika. TakuM  o0Opa3oMm, MOXHO  yTBEpXKIaTh, 4YTO
COJIepKATeIbHOW M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUKM «Yuclia ©W  BBIUUCICHUS» CIYXKUT OCHOBOW st
JATbHEHUIIIET0 W3YYEHUsT MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYAFOIIHUXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJ30BAThCS aNTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX /I TOBCETHEBHOU
XKU3HU. Pa3BUTHE MOHATHA O YUCJIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAJIBHBIMU U
UppaIlMOHAIIBHBIMU YHUCIaMHu, (POPMUPOBAHUEM MPEACTABICHUN O JIEHUCTBUTEIBHOM
yyciae. 3aBEpIICHUE OCBOCHMS YHMCIOBOW JIMHMM OTHECEHO K CTApUIEMYy 3BEHY
o01iero oOpa3oBaHusl.



Conepxanue IByX aiareOpanyecKux JMHUN — « AJIreOpandeckue BBIPAXKEHUS
u «YpaBHEHUSI UM HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOIIMXCS
MaTeMaTU4YeCKOro ammnapaTta, HEOOXOJUMOTro JUIsi pelIeHUs 3ajlad MaTeMaTHKH,
CMEXXHBIX TPEJAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajady. B OCHOBHOU miKoJE
y4eOHBId MaTepuana TpYyNIUPYyeTcsl BOKPYT pallMOHAIBHBIX BBIpaKeHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MAaTeMaTUKU KaK sI3bIKA JJIsl IOCTPOCHUSI MAaTEMaTUUYECKHUX
MojiesIel, ONMUCaHUsl MPOIIECCOB U SIBJICHUN pealibHOro Mupa. B 3amaun oOydeHus
anreOpe BXOJAT TaKXKe MalIbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIIJICHUS,
HEOOXOJUMOI0, B YAaCTHOCTU, JJIsI OCBOCHUSI Kypca HH(GOPMATUKH, U OBJIAJCHUE
HaBBIKAMU JEYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue CHUMBOJIBHBIX (popMm
BHOCUT CBOM crnenu@uueckuid BKJIAJ B pPa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKON JTUHUU HAIICJIICHO Ha MOJyYCHHE
IIKOJIbHUKAMU 3HAaHUM 0 (PYHKIMSX KaK BaKHEWIIEeW MaTeMaTHUYeCKON MOJeNnu s
OTHUCAHUs W HUCCIEJOBAHUS Pa3HO-OOpPa3HBIX MPOIECCOB W SIBJICHUM B MPUPOJAC H
oOmectBe. M3yueHue 3Toro marepuaina CroCOOCTBYET Pa3BUTHIO Y OOYyYarolIUXCs
YMEHUS HCIOJIb30BATh Pa3IMYHbIC BBIPA3UTEIBLHBIE CPEJCTBA SI3bIKA MATEMATUKU —
CJIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckrue, BHOCUT BKJIad B (HOpPMUPOBAHUE
IPEACTaBICHUN O POJIU MaTEeMATUKU B Pa3BUTHH ITUBWIN3AIIUUA U KYJIBTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo ywyeOHOMY IUTaHy B 7-9 Kilaccax wu3ydaercss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAECT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHUS:
«Yucna © BBIYUCIHCHUS», «AJTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIUN.

VY4eOHbIN TJ1aH HA M3y4yeHUe ainreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJACNIO B TEYCHHUE KaXJOro rojga oOydeHHs, BCETO 3a TPH rojaa
o0ydenus — He MeHee 306 yueOHBIX YacoB.

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

Yucsa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHOW (OPMBI 3amHCH
npobeit k gapyroi. IloHaTHe panMOHAIBLHOTO 4YHCJA, 3alucCh, CpPaBHEHHE,
VOOPSAIOYUBAHUE  PAlMOHATBHBIX  YHCeN.  ApudMeTHYeCKHe  JEHUCTBHUS  C
palMOHAIbHBIMUA YHMClaMu. PenieHue 3aiad W3 peajbHOM MNPAKTUKU HA 4YacTd, Ha
JIpoowu.

CrereHb C HaTypaJdbHBIM TIOKa3aTEJNEM: OTMpECIICHne, MpeoOpa3oBaHNe
BBIpaKCHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIIUX YHUCETL.

[Ipo1ieHThI, 3aMKUCh MPOLEHTOB B BUAE JpoOU U IpoOU B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 3a]]a4 Ha MPOIIEHTHI, PEIICHHE 3a/1a4 U3 pealibHOM MPAKTUKHU.

[IpumeneHne MNPU3HAKOB  JCIUMOCTH,  Pa3l0XKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.



PeanpHple  3aBUCMMOCTHM, B TOM  4Hcle IpsMas U oOparHas
IIPONOPLUHOHAIIBHOCTH.

AuredOpanyecKkue BbIpasKeHUs

IlepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKCHUA C INEpEeMEHHOM. [lomyctumbie
3Ha4YeHUs nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHUJIC
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeobpazoBanre OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PABHBIC BBIPAKEHUS,
npaBuwia npeoOpa3oBaHUs CYyMM M NPOU3BEJCHUM, MpaBUia PACKPHITHUS CKOOOK H
MIPUBEICHUS MMOJAO0HBIX ClaraeMbIX.

CBoIiCTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEJIEM.

OnHowneHsl 1 MHOrowieHbl. CreneHb MHorouseHa. CroXeHue, BbIUUTAHME,
YMHOKEHUE MHOTO4JIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBAApaT CYMMBI U
KBaApar pazHocTh. PopMyna pa3HOCTU KBaApaTtoB. Pa3nokeHHe MHOIOWICHOB Ha
MHOKUTEJIH.

YpaBHeHus

VYpaBHeHUE, KOpPEHb YypaBHEHUs, IMpaBuUjia MpPeoOpa3OBaHMs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIluHeliHOE ypaBHEHME C OJIHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEMHOIrO
YpaBHEHUS, PELICHNUE JIMHENHBIX ypaBHEHUI. CocTaBlIieHHE YPABHEHUN IO YCIOBHIO
3amaud. Pemenue TeEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

*JluHeliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMU U ero rpaduk 2. CucremMa IByX
JUHEWHBIX YpPAaBHEHUN C JAByMS IIEPEMEHHBIMH. PelleHue CcucTteM ypaBHEHUM
criocobom mojicTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO CUCTEM
ypaBHEHUM.

DOyHKUMHA

Koopaunara Toukn Ha npsimoin. YuciaoBble MpoMeExXyTKU. PaccrosiHue mexay
JIBYMSI TOUKAaMU KOOPAWHATHOW MPSMOM.

[TpssmoyronpHas cuctema koopauHat, ocu OX m Oy. AGcuucca m opauHaTa
TOYKH Ha KOOPAWHATHOW TockocTd. [Ipumepsl rpadukoB, 3aJaHHBIX (QopMyIamu.
Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH.

[onsitue Gynkimn. ['paduk bynkmuu. CrolictBa GpyHkiuil. Jlnaelinas QyHKIus,
e¢ rpapuk. I'papuk Pynkumm y = kx + Db. *I'padudeckoe pemieHue JTHHEWHBIX
YPaBHEHHUM U CUCTEM JIMHEHHBIX YPABHEHUN ™.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpatueiii kopens w3 uucia. *lloHsatre 00 uppalMOHATBHOM YHCIIE.
JlecsTuanble TPUOIMHKCHHST UPPAITUOHATBHBIX yucen™. CBoicTBa apuMeTHIECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUHN U
BBIYUCIICHUSAM. */[eliCTBUTEIBHBIC YHCTa™.

CreneHb C 1enbpIM MoKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3allMCh YHCIA.

AuredOpanyeckue BbIpaKeHUA

2 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



KBagpaTHblil TpEXUIIEH; Pa30)KEHUE KBAPATHOTO TPEXUIICHA HA MHOKHUTEIIN.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil ApooOH.
CnoxeHue, BBIUMTAHME, YMHOXXEHHE, JIeJICHHE  aireOpanyeckux  JIpooOeil.
PanronanbHbIe BEIpAXKEHHS M UX TPEOOpa3oBaHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOAAIIMXCS K JTUHEHHBIM U KBaJpaTHbIM. [IpocTeiime
IpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

*T'paduueckas uHTEpHIpETaMsI ypaBHEHUHN C ABYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX ypaBHEHUH C JABYMs NepeMeHHbIMH™. [IpuMepbl pelieHus cucteMm
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HuciioBele HEpAaBEHCTBA U UX CBOWCTBA. HepaBEHCTBO C OJHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOyHKUUHA

[Honstue gpynkuu. OOIACTh ONpeAeNieHUs U MHOKECTBO 3HAYCHHUHN (PYHKITHH.
CrniocoOsbI 3aanust QyHKIUMA.

I'padpux ¢dynkuumu. Yrenune cBoiictB PyHkiuu mno e€ rpaduky. IIpumeps
rpadukoB GyHKIUNA, OTPAXKAIOUUX PEaTbHbIE MPOIECCHI.

OYHKIMY, OINHCHIBAIOIIME TMPSAMYIO M OOpaTHyl0 MpONOpPLHUOHATbHBIC

k
3aBUCUMOCTH, UX Tpaduku. DyHKIHM Y = X2,y = X3,y = WX, y = =

*I'paduueckoe perieHne ypaBHEHHU U CUCTEM YpaBHEHUMN *.

9 KUIIACC

Yucaa v BIYMCICHUSA

PanvonanpHbie yucia, *UppanvoHaIbHBIE YMCIa, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHbIE TpoOU. MHOKECTBO JNEHCTBUTEIBHBIX YWCEN; JNEHCTBUTEIBHBIC YHCIIA
Kak 0€CKOHEYHBIE JECATUYHBIC ApoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIMHATHOU MPAMOM.

CpaBHEHUE JCHCTBUTENBHBIX 4YHUCEN, apudMeTUYECKUe JCUCTBHUS C
JCHCTBUTEIHHBIMH YUCTAME ™.

Pa3Mepbl 00BEKTOB OKPYKAIOMIETO MHUpPA, [JIUTEIBHOCTH MPOLECCOB B
OKPYKaIIEM MUPE.

[Tpubnux€HHoe 3HaUEHWE BEIMYWHBI, TOYHOCTH TpubImxeHus. OKpyrieHne
yucen. [[pukuaka u oueHka pe3ynbTaTOB BEIYMCICHHN.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASIIUMXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUWN, CBOASIIIMXCS K KBaJIpPaTHBIM.
bukBanpataoe ypaBHeHue. *[Ipumepsl pemieHus ypaBHEHUW TPETheHl W YETBEPTOM
CTETICHEW Pa3I0KEHUEM Ha MHOKHUTEITH ™.

Pemienrie 1poOHO-pallMOHANIBHBIX YPABHEHHUI.

Pelienrie TeKCTOBBIX 3aj1ay aareOpandyeckKuM METOJIOM.



VYpaBHeHue c JByMsi NEpeMEHHbIMH U €ro rpaduk. Pemienue cucrem IByX
JIMHEMHBIX YPaBHEHUU C ABYMs NEpPEMEHHBIMU. PellieHue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpPOM creneHu. ['paduyeckas
MHTEPIPETALHAS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBaapaTtHble HepaBeHCTBaA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

DOyHKUUH

KBagpatuunas ¢yukuus, e€ rpaduxk u cpoiictBa. IlapaGona, koopauHaThI
BEPIIHUHBI Tapa0doJIbl, 0Cb CHMMETPUHU MapadOoJIbl.

['paduxu byHKIHiI: y = kX, y = kx + b, y = X%
y = +x,y = EI/II/IX CBOMCTBA.

YucaoBble MOC/I€10BATEILHOCTH W MIPOTrPecCun

[ToHssiTHE 4YUCTOBOW TMOCIEIOBATEILHOCTH. 3aJaHuE€ IMOCIEI0BaTEILHOCTH
peKyppeHTHOI ¢opMyno u Gopmysoit N-ro uieHa.

ApudmeTtndeckass u reoMmerpuueckas mporpeccun. Dopmynbl N-TO WieHa
apu(PpMETHIECKON U TEOMETPUUYECKON TIPOTPECCHI, CYMMBI MEPBHIX N YJIEHOB.

*N300pakeHue WICHOB apu(pMETHUYECKOW U TEOMETPUUECKON Mporpeccuid
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M OSKCIIOHCHIMAJIBHBIM POCT.
CnosxHbIe TPOLIEHTHI™.

[JTAHMPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUS
®EJIEPAJILHOW PABOYEN [TPOI' PAMMBI KYPCA «AJITEBPA»

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHs [JIOJDKHO OOecleyrBaTh JOCTIDKCHHE CICIYIOIIMX TPEeIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

7 KIIACC

Yucsa 1 BBIYUCICHUSA

BeimoniHATh, couyeTass yCTHBIE W THCHMEHHBIE NPUEMBI, apuMeTHIecKue
JNEUCTBHS C PALMOHAIBHBIMU YHCIIAMMU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAXKEHHI; MNPUMEHATH pPa3sHOOOpa3HbIE
crocoObl M MPUEMBI BBIYHMCICHHUS 3HAYEHUU APOOHBIX BBIPAXKEHUM, COJAEPIKAIIUX
OOBIKHOBEHHBIC U IECATUIHBIE TPOOH.

[lepexoguth OT omHOW (HOpPMBI 3amuMcHd 4YHcend K Ipyroi (mpeoOpa3oBbIBATH
JECTUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCTUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO NECATHYHYIO NpoOb). CpaBHUBaTH U
YOOPSII0UMBATH PALIMOHATBHBIE YHCIIA.

OKpyrasarTh uucna.

BbINOMHATh NPUKUIKY U OLUEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY 3HAUCHUU



YHUCJIOBBIX BBIPAKEHUM.

BoInonHATh JEWCTBUS CO CTENEHSMU C HATypallbHBIMHM IOKa3aTelsaMu (C
OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

[IpuMeHsTh IpU3HAKU NEIUMOCTH, PA3JIOKEHHE HA MHOXKHUTEIU HATYpPaJbHbBIX
YHUCEN.

Pemate mpocTteliiiue MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1aud, CBA3aHHBIC C
OTHOIICHHEM BEJIMYUH, MIPOIOPIIMOHATIEHOCTHIO BEJIMYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATh PE3YJIbTAThI PEIICHUS 3a7ad C YYETOM OTrpaHUYEHUM, CBSI3aHHBIX
CO CBOWCTBAMM pacCMaTpPUBAEMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

OpueHTUpOBaTBHCSI B TMOHATUSX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
anreOpanyecKol TEePMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKCHUM TMpPU 3aJ[aHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrinonHsaTe npeoOpa3oBaHus 1EIOTO BHIPAKEHUS] B MHOTOWICH TTPUBEICHUEM
MOTO0HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BbINOJIHATH YMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOroWieHa Ha
MHOTOYJICH, MPUMEHATh (OPMYJIbI KBaJpaTa CYMMbI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO UH(POPMAITHIO).

OcyuiecTBIsITh  Pa3loOKEHUE MHOTOYIEHOB HA MHOMUTEIH C TOMOIIbIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOMKUTENS, IPYNIUPOBKHA ClaraeMbIX, TPUMEHEHUs
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OTIOPOH HA CIIPABOYHYIO HH(OPMAITHIO).

[TpumensTs MpeoOpazoBaHus MHOTOUJICHOB ISl PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajJbHBIMHU IOKA3aTENsIMH IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTMIOPOM HA CIIPABOYHYIO MHPOPMAIIUIO).

YpaBHeHUs U HEPABEHCTBA

Pemare nuHEHHBIE ypaBHEHHSI C OJHOW IEPEMEHHOW, NPUMEHSS MpaBuia
nepexoqa OT UCXOAHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, saBiseTcs u
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmers mpenctaBieHue O Tpa@UUYECKUX METOAAX MPU PEIICHUU IJTHUHEWHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupaTs mnpuMepbl map dYHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMSI
MEePEMEHHBIMH; TOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl JBYX JIMHEHHBIX YPAaBHEHUU C ABYMSI NIEPEMEHHBIMHU, B TOM
qrclie rpaguiecKku (C Ormopoit Ha ATOPUTM YIEOHBIX JEUCTBHM).

CocrtaBiTh (IOCJIE COBMECTHOTO aHajiu3a) W pellaTh JUHEHHOE YpaBHEHUE
WU CUCTEMY JIMHEHHBIX YpaBHEHHMI MO YCIOBHUIO 3aJadyd, WHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ]a4 MOJIYYEHHBIN PE3ybTaT.

Koopannarel u rpadpuxku. ®yHKIUU

N3obpaxaTh HA KOOPJAMHATHOW MPSMOM TOYKHU, COOTBETCTBYIOIIUE 3aJJaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.



OTtmeyaTh B KOOPJAMHATHOM IUIOCKOCTUM TOYKH MO 3aJaHHBIM KOOpJMHATaM;
cTpouth rpaduku auHEHHBIX QyHKIMI. CTpouTh rpaduk Gyakmm y = kX + b.

OnuceiBaTh € NOMOUIBIO (PYHKIMI HM3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU ([0 aJITOPUTMY YUEOHBIX JEUCTBUM): CKOPOCTh, BpPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBiIeHUs U aHaidu3a MHGPOpPMALNH;
U3BJIEKATh U MHTEPHPETUPOBATh MHPOPMALIMIO U3 IPaUKOB PEAbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yucia v BBIYUCJICHUS

Hcnonb3oBaTh HayajdbHBIE MPEJICTABICHUS O MHOXKECTBE JCHCTBUTEIBbHBIX
quces JJIs CpaBHEHUS, OKPYIJICHUS W BBIUUCICHHUM; M300pakaTh JICHCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPJAMHATHOU MPSIMO.

[IpumMeHsTh TIOHSATHE apU(PMETHUECKOro KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIC KOPHU, HCTOJB3yS TPU HEOOXOAMMOCTH KAaJIbKYJISITOP; BBIOJIHATH
npocTeuire MpeoOpa3oBaHUsl BBIPAKEHHH, COJAEpKAIIUX KBaJApPAaTHBIC KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MajbIX YUCET C MOMOIIBIO JIECATHUYHBIX
npoOeii u creneHeit yucia 10.

AJireOpanyeckue BbIpasKeHUs

[IpuMeHATP MOHATHE CTENEHW C LEJIbIM  T[OKAa3aTelIeM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KAUIUX CTENeHH C IeJbIM ToKa3areneMm (c
UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMAIIHH).

BbITOJIHATE HECIIOKHBIE TOXKAECTBEHHBIE MPEOOpa3oBaHUS PAIlMOHATBHBIX
BBIPOKCHUN HAa OCHOBE MPaBWJ JICMCTBUM HaJ MHOTOYJIEHAMH M alreOpandecKUMH
TPOOSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpuMensTh peoOpa3oBaHMs BBIPAXKEHUN ISl PEUICHUS PA3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE, KBapaTHbIE YpaBHEHUs (C HUCIOJIB30BAHUEM CIIPABOYHOM
uH(pOpMaIMN) W palMOHATBHBIE YPaBHEHHWsI, CBOMSIIHUECS K HUM, CHCTEMBI IBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE KCCIEAOBAHUS YPABHEHWW M CHCTEM YpPaBHECHHH, B
TOM YHCJIE C TPUMEHEHHEM rpaduIeCKUX MpeCTaBICHUN (YCTaHABINBATH, HMEET JI
YpaBHEHHE WJIM CUCTEMa YPaBHEHUH pEIICHUs, €CId MUMEET, TO CKOJIbKO, U TIp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoauTh OT cCIOBECHOW (OPMYITMPOBKH 3amadu K €€ anreOpanveckoiu
MOJIEJIA C TOMONIBIO COCTABJICHUS YPABHEHWsS WJIM CHCTEMBl YpPaBHEHUI,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIATH
JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON W WX CUCTEMBI; IaBaTh rpauyeckyto



WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
DyHKUUH
OnepupoBaTh Ha 0a30BOM YypOBHE (PYHKUIMOHAJIbHBIE TIOHATUA M S3BIK
(TepMHUHBI, CUMBOJUYECKHE O0O3HAUYECHUS); OMNpEAeisaTh 3HAUCHUE (PYHKIHUH IO
3HAYEHUIO apryMEHTa; ONPENesATh CBOMCTBA (PYHKIMH MO €€ rpaduky.
CrtpouTh rpaduKu 3J1eMEHTapHBIX QyHKIM Bua , Y = X%, ¥y = x5,y =+/x ,

k o o .
Y= =, onuchiBaThb CBOWCTBA 4YHUCIOBOW (yHkuumu mno e€ rpaduky (npu
X

HEO0OXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

9 KUIIACC

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBATH U YNOPSAOUYUBATH PAIIMOHATIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Boinonusate apudmeTndyeckue NEUCTBUS C pallMOHAIBHBIMU YHUCIIAMH, COUYETas
YCTHBIE W THCHBMEHHBIE TPUEMBI, BBIMOJHATh BBIYUCICHUS C UPPAMOHAIbHBIMU
YUCIIaMHU.

HaxonuTth 3HaYeHMs CTENEHEN ¢ IEIbIMU MOKa3aTeNsIMU U KOPHEH; BRIUUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OKpyraatrh JACUCTBUTENBbHBIE YKCHA, BBINOJIHATh NPUKUAKY pe3yJibTara
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs 1 HEPABEHCTBA

Pemiate nuHENHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHHUSI, CBOJSAIINECA K HUM,
npocTeiiime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemare mnpocreimme cucTeMbl ABYX JIMHEWMHBIX YpaBHEHHH C ABYMS
NEPEMEHHBIMU W CHCTEMBI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YypaBHEHUE HE
SIBJISIETCS TMHEUHBIM (TI0 BU3YaJIbHOU OIOpe).

Pemate mnpocTeiilrie TEKCTOBBIE 3aJadd  alreOpanyecKuM CIIOCOOOM C
NOMOIIbIO COCTAaBJICHUS YPABHEHUS WM CUCTEMbl JABYX YPaBHEHHl C JByMs
IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHWU M CHUCTEM YpPaBHCHUH, B
TOM YHCIIE C TPUMEHEHHEM rpaduIecKuX MpeACTaBlICHN (yCTaHABIUBATh, UMEET JIU
YpaBHEHHE WA CUCTEMA YPABHEHUM PEILICHUS], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA; H300paxaThb
pELICHUE HEPABEHCTB HA YMCIOBOM MPSIMOW, 3alKUCBHIBATH PEUICHHE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMsbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAKOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSMOM, 3aIUCHIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUU PA3IMYHBIX 3a]1a4.

DyHKUUA

Pacno3naBath (QyHKUMM U3y4eHHBIX BHAOB. Iloka3biBaTh CXeMaTHYECKU
pacroyioKeHNe Ha KOOPAMHATHOM IIOCKOCTH rpadukoB ¢yHkuui Buma: Yy = KX,

K .
y=kx+b, ,y=ax®+bx+c,y=x3y =+x,y= ~ B 3aBUCHMOCTH OT 3HAa4CHHIA

KO3(ppUILIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.



Crpoutrb M n300pa)kaTh CXEMAaTUYECKU TpaUKy KBaIpaTHUUHBIX (DYHKIIHM,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUI MO UX TpaduKam.

Pacnio3HaBaTh KBaApaTUyHyK (QYHKIUIO MO (OpMyle, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHH.

YucsioBble MOC/I€10BATEIbHOCTH U IPOrPeccuu

Pacnio3HaBaTh apu(pMEeTHUUECKYIO U TEOMETPUUECKYIO MPOrPECCUU NIPU Pa3HbIX
croco0ax 3a1aHus.

BbINOJNIHATG  BBIYMCIIEHHS €  HUCIHOJIb30BaHMEM  QopMyl N-ro  ujeHa
apu(pMETHYECKOM U TEOMETPUYECKOW MpOorpeccuii, CyMMbl MEpBbIX N ujeHOB (C
OIOPOW Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pemate 3amauM, CBSI3aHHBIE C YHCIOBBIMU TOCIEOBATEILHOCTIMH, B TOM
quclie 33/1a4d U3 PEalbHOM >KM3HU (C MCIOJB30BAaHUEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).

OEAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«I'EOMETPUS». 7-9 KIIACCBI
Heaun n3yyeHust yueOHOro Kypca

OO6mue 1enu u3ydeHus ydeOHoro kypca «l'eoMeTpus» TpeACTaBICHBI B
ITOOIT OOO. Onu 3aKarOYarTCs, MPEKIAE BCETO B TOM, YTO HA ypOKax I'€OMETPUU
oOydJaromuiicss y4YUTCS TPOBOJIUTH JOKa3aTeJIbHbIE PACCYKICHHS, CTPOUTH
JIOTUYECKUE YMO3aKIIOUCHUS, JOKa3bIBaTh WMCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpHU3HAKOB, (hopMynupoBaTh oOpaTHBIE yTBepXkieHUA. B oOydenuu
YMEHHUIO PAacCyXkJaTh COCTOUT BaXXHOE€ BOCHUTATEIILHOE 3HAYCHUE W3YUYEHUS
reOMETPUHM, IPUCYIIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Btopoii 1eapi0 M3yd4eHUsT TEOMETPUHU SIBIACTCS MCIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MpU PEIICHUHM KaK MaTeMaTUYeCKHUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCSI B peajbHOM  JKM3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHUM TE€OMETPUU B IIKojie. J[JIsi 3TOro y4yuTento
pPEeKOMEHIyeTCs moA0upaTh 3aJ1a49un MPaKTUYECKOTO xXapakTepa LTSI
paccMaTpyMBaeMbIX TEM, YYUTh OOYYaIOIIMXCS CTPOUTH MaTEeMaTHYECKHUE MOJEIH
pealbHBIX JKU3HEHHBIX CHUTyallu, TMPOBOJUTH BBIUUCICHUS U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEHHOro pe3yibrata. KpaliHe BaXHO MOJUEPKUBATH CBSI3HU
reOMETpUM C JAPYTUMH TpeAMeTamMu, MOTHBHUPOBATH HCIIOJb30BaTh OIpPECICHUS
TCOMETPUYCCKUX (UTYp W TOHSATHH, JEMOHCTPHUPOBATH NMPUMEHCHHE ITOTYyYCHHBIX
YMEHUH B (PU3HKE U TEXHUKE. DTH CBSA3M Hanboee IPKO BUIHBI B TeMax «BeKTOpbI»,
«Tpuronomerpruueckue COOTHOLICHUs», «Meron koopauHaT» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHBId Kypc
«I"'eomeTpusi», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeiibl CONECPKAHUA:
«l'eomerpuyeckre ¢Gurypsl M HUX CBOHCTBay, «M3mepeHue TreoMeTpruiecKux



BEJIIMYMH», a TakkKe «JlekapToBbl -KOOpAMHATBI HA IUIOCKOCTH», «BeKTophl»,
«/IBmxxenus mnockoct» u «IIpeobpazoBanus mogo0Ous».

VY4eOHbIN MIaH MpeaycMaTpUBaeT U3yYeHUE reoOMEeTpur Ha 0a30BOM YPOBHE,
UCXOAs M3 HEe MeHee 68 yueOHBIX 4acoB B Y4eOHOM roay, BCEro 3a TpH Troja
o0ydeHus — He meHee 204 yacos.

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

7 KIIACC

HauanbHbie noHsTua reomerpuu. Touka, mpsiMasi, OTPE30K, Jy4. Yrou. Buasl
yrioB. BeprukanbHble U CcMexHble yrael. buccektpuca yria. JlomaHas,
MHOTOyroJbHUK. [lapannenbHoCTh U NEPHIEHANKYISIPHOCTD NPSIMbIX.

*Cummerpuunble  (Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH™S,
[Ipumepsl CUMMETPUU B OKPYKAIOIIIEM MUPE.

*OCHOBHBIE TTOCTPOCHUS C TTIOMOIIBIO IIUPKYJIIS U JIMHCHKU ™,

TpeyronpHuk.  BpicoTa,  MeamaHa,  OHCCEKTpHCa, HX  CBOMCTBA.
PaBHOOEIpeHHBIN Y PABHOCTOPOHHUHN TPEYTOJLHUKU. HepaBeHCTBO TpeyrojibHUKA.

CRoiicTBa ¥ TIpU3HAKU PAaBHOOCAPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK MapaJIeabHbIX NpsMbIX. CyMMa yriioB TPEyroJibHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIld  TpeyroibHUK. (CBOMCTBO MeAWaHbl MPSMOYTOJIBHOIO
TPEYroJibHUKA, MPOBEIEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TPEYroNbHUKOB. [IpsIMOYTOIBHBIN TPEYroJIbHUK € YoM B 30°,

HepaBenctBa B reomeTpun: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OoJblIeM yrie U OOJbIIeH CTOPOHE TpEyroiabHUKA.
[lepneHauKynsp U HaKJIOHHAS.

*T'eomeTpuueckoe MecTo ToYek.* buccekrpuca yrima W cepeauHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh MW Kpyr, XOpJa U JAuaMmMeTp, HX cBoilcTBa. B3aumMHoe
pPacIoJIOKEHHE OKPYXKHOCTH M mpsMou. KacarenpHass u cekymas K OKPYXHOCTH.
OKpyXHOCTb, BIHCAaHHasT B yroj. BmucaHHas ©W ONHUCaHHAs OKPYXHOCTHU
TPEYroJIbHUKA.

8 KUIACC

UYereipéxyronpauku. Ilapannenorpamm, ero nmpusHakd W CBOWCTBA. YacTHbIE
Clly4aW TapajuieJorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaapaT), WX NPHU3HAKA U
coiictBa. Tpameumsi, paBHOOOKass Tpamneuus, €€ CBOWCTBA M TPU3HAKH.
[IpssmoyronpHas Tpaneuus.

*Merton ynBoeHust Meauansl. lleHTpanpHas cuMMeTpus.

Teopema @aneca u TeopemMa 0 IPONOPLUHOHATIBHBIX OTpe3kax. CpenHue JIMHUU

8 SHCCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHC. Heuaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



TpeyrojibHUKa U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[lonobue TpeyroapHUKOB, Ko3(pduuueHT mnoaodus. Ilpusznaku mnogoOus
TpeYroJdbHUKOB™. [IpuMeHeHne no1o0us Npy perieHu NPaKTHYEeCKUX 3a/1a4.

CpolicTBa momaaeid reomerpudyeckux ¢uryp. Dopmynsl s IUIOLIAAH
TpeyroibHUKa, MapajenorpamMmma, pom6a u Tpaneuuu. OTHOIIEHHE ILIoLIaAeH
MoJ00HBIX GUryp.

Breruncnenue miuomaned TPEyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yIjia MpsIMOYI'OJBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. TpUrOHOMETpUYECKHE (PYHKIIMU YTIIOB
B 30°, 45° u 60°.

Brnimcannble ¥ LIEHTpaIbHbIE YIIIbI, YTOJI MEXAY KacaTeJIbHOU U XOPIOU. YTIJIbI
MEXIy XOpJaMH M CEKyIIMMHU. BINHCAaHHbIE W ONHUCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue nByx okpyxHocted. Kacanume oxpyxHocTteil. OOmue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHrenc ymioB ot 0° mo 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJITbI TPUBEACHUS.

Pemrennie TpeyronpHHKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PemeHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeoGpazoBanue noaodus. [lomo6ue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o0 IpoU3BEIEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB
CEKYIIHX, TEOpEMa O KBaJpare KacaTelIbHOU™.

Bektop, gnmuHa  (MOIyNib) — BEKTOpa,  COHAIPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOAKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OI€pallil  HAJ  BEKTOpamMu. Pa3jmokeHue BeEKTopa IO JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE NIPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSIMON™ U OKPYKHOCTH
B KOOpJIHMHATaX, NEPECEYEHUE OKPYKHOCTEH M NpsiMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

IIpaBunbpHBIE MHOTOYTOJIBHUKU. J{TMHA OKpy»XHOCTH. ['pajycHast u paauaHHas
Mepa yrjia, BBIYMCIEHUE JJIMH Ayr OKpyxkHocteil. Ilmomane kpyra, cekropa,
CerMeHTa.

*JIB>KeHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GuUryp (dIeMEHTapHbIC
npencrasnenus). [lapannensasiii mepeHoc. [loBopot™.



IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «T'EOMETPHS» (TTIO
'OAAM OBYUYEHUS)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus JIOJDKHO O0O€cneurBaTh JOCTHKEHUE CIEAYIOIUX MPEeAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIe reOMeTpUYecKre (GUTyphl, ONIPEACIISITh UX B3aUMHOE
pacroyioKeHune, u300paxaTh TeoOMETpUYECKHe (UTYPBI; BBIMOJHATH YEPTEKU TI0
YCJIOBUIO 3ajauu. M3MepsTh JIMHEWHBIE M YIVIOBbIE BEJIMYMHBI. Pemare 3agaud Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate rpyOyr0 OIIEHKY JMHEWHBIX M VYIJIOBBIX BEJIMYHUH TMPEIMETOB B
peanbHOM JKU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Pasznmuuatrh pa3Mepbl ATUX
00BEKTOB TIO TIOPSAJIKY BEJTUYHHBI.

CtpouTh uYepTe M K TEOMETPUUECKHMM 3agadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OTIOPBI: HABOASIIME BOIIPOCHI H/WIIH aJITOPUTMA YI€OHBIX JICHCTBUM).

ITonp30BaThCs MNpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BATh
IIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[TpoBOIUTH AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCAd MpU3HAKAMHM PABEHCTBA MPAMOYTOJbHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIMAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTrOJbHUKA, B
pELlICHNH TEeOMETPUUECKUX 3a/ad (C HUCMOJb30BAHUEM 3pPUTEILHON HATJISAHOCTH
U/Wau BepOaIbHOM OTOpPHI).

OrnpenensaTs napauieIbHOCTh MPSIMBIX C MTOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HuUMHU cekymada. OnpenensaTs NapalieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemiate 3a1aum Ha KieTyaToi Oymare.

[IpoBOAMTH BEIUMCIICHUS U HAXOAUTh YHUCIIOBBIC B OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKHUX 3aJa4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB M
MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IPU MEPECCUCHUH JBYX
MapajuieIbHbIX TPSIMBIX CEKyIIeW. Pemare MpakTHYeCKHe 3aJayud Ha HAXOXKJICHUE
YIJIOB.

HNmets ipesicTaBiieHUE O MOHATUE T€OMETPHUYECKOTO MECTa TOYEK.

@opMyJIMPOBATh OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMHU. YMETh MPHUMEHSTh 3TH CBOMCTBA MPHU
pEIIECHUH 3a/a4.

OpHeHTUPOBATHCS B MOHATHUAX: OIMMMCAHHAS OKOJIO TPEYTroJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOW OKpYXHOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI YTJIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJIHON TOYKE, U O TOM, UYTO
CEpEIMHHBIC TEPHEHINKYJSIPhl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS] B OJHOU
TOUKE.

OpueHTHUPOBAThCS B TOHATUSIX M ONEPUPOBATH Ha ©OA30BOM ypOBHE:



KacaTelapHass K OKPYXKHOCTH, TeOpeMa O MNEPIECHIAUKYISAPHOCTU KacaTelIbHOM U
panuyca, NpoOBEAEHHOTO K TOUKE KACAHUS.

Nmers mpencraBiieHHEe O NPOCTEUIIMX TEOMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOEHHS C MOMOIIBIO LUPKYIA U
JIMHEHKH.

8 KUIACC

Pacno3snaBaTh OCHOBHBIE BHJIBI  UYETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU TIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUPOBATHCSI B MOHATHM — TOUKHU TMEPECEUYCHUs MEIUaH TPEYroJibHUKa
(eHTpa Macc) B pelieHru 3aa4.

Brnaners moHsiTHEM CpeHEN JTUHUU TPEYTOJbHUKA U TPAMNEIUuu, MPUMEHSITh UX
CBOMCTBA IPH PEIICHUHU MPOCTEUIITNX TEOMETPUIECKUX 3aa4y. IMeTh npecTaBicHue
o teopeme dajsieca U TeopeMe O MPOMOPIMOHATBHBIX OTPE3KaxX, MPUMEHITh UX JJIS
pelieHns MPaKTUIECKUX 3a1a4 (C ONOpO Ha 3pUTEIIbHYIO HATJISTHOCTH ).

[IpuMeHsT, TpU3HAKK TOAOOUSI TPEYrOJbHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonms3zoBathest Teopemoit Iludaropa s pemieHHs: TEOMETPUYECKUX H
NPAKTUYECKUX 3a]a4.

Bnagetrs mOHATHSMH CHHYCAa, KOCHMHYCa W TaHTeHca OCTpPOro yria
OPSIMOYTOJILHOTO TpeyroyibHUKa. [10ih30BaThCcs ATUMHU TMOHATHUSMU JIJISl pEUICHUS
NPAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM MPABUTIA).

Boruncnars  (paznuuHbIMH - crioco0aMu)  (C OMOpod  Ha  CIPAaBOYHYIO
uHGOpMAIIMIO) TUIOHIAAh TPEYroJbHUKA W IUIOMIAJM MHOTOYTOJBHBIX (QUTYP
(MOIB3YsACh, T/I€ HEOOXOAMMO, KAIBKYIATOPOM). [IpuMeHsITh MOMydeHHbIE YMEHUS B
NPAKTUYECKUX 3a7adax.

Bnagets TNOHATHSAMU BIHCAaHHOTO M IIEHTPAIBHOTO yrila, HUCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yriaxX, yriax MexIy XOopAamH (CEeKYIIUMHU) U YIIe MEXIy
KacaTeJIbHOM U XOPJIOH MPU PEUICHUHU NMPOCTEUIINX T€OMETPUYECKUX 3a1aY.

Brnanerb MOHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUU MPOCTEHUIINX 3a]1ay.

[IpuMeHsATh NONyYEHHbIE 3HAHUSI Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJEIH JJI 33/1a4 PeaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHUS C
MPUMEHEHUEM TMOJ00USI W TPUTOHOMETpUU (MOJIB3YSCh, TJIe HE00XOAUMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TpUTOHOMETpUYECKHe (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYrojbHUKA («pelleHue
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxonuTh (C MOMONIBI0 KAJIBKYJISITOPA) AJIUHBI U
YTJIBI 1J1s1 HETAOJIMYHBIX 3HAUYCHUM.

[Tonb3oBaThecsi hopMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM



TOXKJIECTBOM JUUII HAXOXJACHHUS COOTHOLUEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU (C OMOPOM Ha CIIPaBOYHYIO UH(OpMAIIHIO).

Hcnonb30oBaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JUISl HAXOXKIEHUS PA3TMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MNPUMEHATh UX MpU
PELICHUH MPOCTEUIINX T€OMETPUUECKUX 3aad.

Brnagets nouatusamu npeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX 3JI€MEHTOB
nonoOHeIx ¢uryp. Ilonp3oBaThecsi cBoiCTBaMU MOAOOUS MPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JIJIUHBI U HAXOJUTh YIJbl y MOJOOHBIX (uryp (1o aaropurmy
yueOHbIX JneictBuif). IlpuMeHsATh cBoicTBa MOAOOMS B NPAKTUUYECKUX 3ajadax.
YMeTh NpUBOIUTH IPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThcst TeopeMaMu (IO BU3yaJIbHOW OTMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, O IPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBAJpaTe KacaTeJIbHOM.

[lonb3oBaThCs BEKTOpaMH, TMOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHIM
CMBIC]I, TPUMEHSITh WX B PEHICHUH TEOMETPUYECKUX U (PU3MYecKux 3aaad.
[IpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOJOM KOOPJIMHAT Ha IUIOCKOCTH, TPUMEHSThH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Bnagets MOHATUSMU TNMPAaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YTM OKPY>KHOCTH WM PaJMaHHON MEpbl YIJIa, YMETh BBIYHCIATH IUIOMIA/Ib
Kpyra 4 ero uacteid (¢ omopodl Ha cmpaBouyHyio uH(popmanuio). [Ipumensrs
MOJyYEHHbIE YMEHHUS B IPAKTUUECKUX 3aauax.

Haxomuth ocu (Miau LEHTpBI) CUMMETpUM (UTYp, HNPUMEHATH JBHKEHUS
IUIOCKOCTH B MPOCTEHIINX CIydasX.

[IpuMeHATh TONydyeHHBbIE 3HAHUS Ha NPAKTUKE — CTPOUTHh MaTeMaTHYECKue
MOJIENH Ui 3a]a4 peajbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS C
OpPUMEHEHUEM TMOA00MS M TPUTOHOMETpUYECKUX (QYHKUIUN (MONb3ysACh, TIe
HE00X0UMO, KaJIbKYJIITOPOM).

OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb 1 CTATUCTHUKA» 7-9 KIIACCHI

Hean udyyeHus y4eOHOro Kypca

B coBpeMeHHOM 1HM(PPOBOM MHUPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTh, KaK C TOYKU 3PCHUS MPAKTHUECKUX MPUIOKEHUH, TaK U
uX poid B oOpasoBaHWU. KakIaplii 4elOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A i 0O0CHOBAHHOTO TMPUHATHS PEIICHHS B
YCIIOBUSX HEIOCTATKA WU M30bITKa HHPOPMAIIUA HEOOXOIUMO B TOM YHUCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE W CTATHCTHYECKOE MbINUICHHE. FIMEHHO TT03TOMY
OCTPO BCTaJla HEOOXOAUMOCTH CHOPMHUPOBATH y OOYUYAIOMIUXCS, B TOM YHCIIE
obOyuarommmxcs ¢ 3[IP, ¢yHKIIMOHANBHYIO TPaMOTHOCTH, BKJIIOYAIONIYIO B ceOsl B
KaueCTBE HEOTHEMJIEMOW COCTABIISIIOINICH YMEHUE BOCIPUHUMATh M KPUTHYECKHU
aHANMM3UPOBATh MH(POPMAIIHMIO, TIPEACTABICHHYIO B PAa3IMYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX pEaTbHBIX TIPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU



MpUHIUIIAMU cOOpa, aHAIN3a U MPEJCTABICHUS JaHHBIX U3 PA3IMUHBIX chep KU3HU
o011iecTBa U TocyAapcTBa MpUoOIIaeT 00yJaromuxcs K 001eCTBEHHBIM HHTEPECAM.

B crpykTtype mnporpammbl ydueOHOro Kypca «BeposSiTHOCTh M CTAaTUCTHKA»
OCHOBHOW IIKOJIBI BBIJEIEHBI CIEAYIOUIME COJEPKATEIbHO-METOAUYECKAE JIMHUM:
«IIpencraBineHue JaHHBIX W OMNHUCATeNbHAs CTAaTUCTHKa»; «BeposTHOCTHY;
«3neMeHTbl KOMOUHATOPUKNY; «BBeneHune B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX W OMHUCATEIbHAS CTATUCTUKA»
CIIY)KUT OCHOBOH JU1s1 (HOPMUPOBAHUS HABBIKOB pabOThI ¢ UH(pOpMAIUE: OT YTCHUS U
WHTEpIpeTanuu uHGOpMaIlMU, MNPEICTaBICHHON B TalOiuIax, Ha aAuarpaMmax Hu
rpadukax 10 cOopa, TpPEACTaBICHUS W aHalu3a JaHHBIX C UCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX M paccewBaHusg. Paboras ¢ maHHBIMH,
obOyuyaromuecs ¢ 3[1P yuatcs cuuThIBaTh U MHTEPIPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHIIINE THUIMOTE3bl, Pa3MBIIUISATh HaJ
dakTOpaMH, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, M OLICHMBAaTh WX BIUSHUE Ha
paccMaTpuBaeMble BEJIMYMUHBI U TTPOIIECCHI.

NHTYyuTHBHOE NpPEACTaBIEHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH 1 TCHJICHIIMI CTAHOBUTCS MOTHUBHUPYIOIICH OCHOBOM ISl U3YUEHUS
TEOpHUH BeposiTHOCTeN. boinbiioe 3Hauenue s odyqaromuxcs ¢ 3I1P 3qeck umeror
MPaKTUYECKUE 3aJIaHusl, B YACTHOCTH OIBITHI C KJIACCHUUYECKUMHU BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHsiTie BEpPOSTHOCTH BBOAMTCS KaK Mepa MpaBAONoao0us CIIydailHOTro
coObrtus. [Ipu uzydyenun kypca oOyuvaromuecs: ¢ 3[1P 3nakomarcs ¢ mpocredmmumu
METOJAaMU  BBIUYMCIICHHS BEPOATHOCTEM B  CIy4allHIX JKCIEPUMEHTaX C
PAaBHOBO3MOXXHBIMU ~ DJIEMEHTApHBIMM HCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHAMH,
NO3BOJIAIONIMMHU CTaBUTh W peliath Oojiee CIOXKHbIE 3aladd. B Kypc BXOAST
HayalbHbIE TMPEACTABICHUS O CIyYallHbIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMU OINEpalusMH HAJ  MHOXECTBAMH,
paccMaTpuUBarOTCsl OpPUMEpPhl NPUMEHEHHWS [JIs pelleHus 3aj]ad, a TakkKe
HCIIOJIb30BaHUs B IPYTHUX MAaTEMAaTUYECKUX KypcaX U YUeOHBIX MTpeAMETaX.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax uzydaercs kKypc «BeposSTHOCT M CTaTHCTHKa», B KOTOPBIH
Bxomatr pasaensl: «llpencraBneHue HaHHBIX M ONMCATENIbHAS CTATUCTUKAR;
«BeposTHOCTEY; «DIeMEeHTH KOMOMHATOPUKIY; «BBenenne B Teoputo rpadosy.

Ha wm3yuenue nanHoro xypca oTBOAMT |1 y4eOHBIN 4ac B HEJENIO0 B TEUEHUE
Kax1oro roga odydeHust, Bcero 102 ydeOHBIX Jaca.

COIEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (TTO
I'OAM OBYYEHHA)

7 KIIACC

[IpencraBnenre maHHBIX B BUJE TaOJUL, AUArpamm, rpaukoB. 3amojJHEHUE



Ta0JIMI], YTCHUE U MOCTPOCHUE JuarpaMM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Utenue rpauKoB pealibHbIX MpolleccoB. M3BiaeueHue nHpopMau u3 quarpamm u
Ta0JIMI], UCTIOJIL30BAHUE U MHTEPIPETAIUS TAHHDBIX.

OnucaTtenbHas CTaTHCTHKA: CpeaHee apu(dMeTHuyeckoe, MeauaHa, pa3Mmax,
HauOoJblllee U HAWMEHbIIEE 3HAYCHUs Ha0opa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIy4alHOM M3MEHYHUBOCTH.

*CnyyaliHbIii SKCHICPUMEHT (OMBIT) W Ciy4aiiHoe coObiTHe. BeposTHOCTh H
gacToTa. Pojb MajJoBEpOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJE U
B oOLIecTBe. MOHeTa 1 UrpaibHas KOCTh B TEOPHH BEPOSATHOCTEH **,

*T'pad, BepmmHa, pebpo. CteneHb BepmuHbL. Ywucio pédep u cymmapHas
creneHb BepiuH. [lpeacraBinenune o cBs3Hoctu rpada. llenu u nukiel. [lytu B
rpadax. O6xoxn rpada (diepoB nyTh). [Ipencrarnenue 06 opueHTHPOBaHHOM Tpade.
Pemrenue 3a1au ¢ momoribio rpagoB™.

8 KUIACC

[IpencraBnenne n1aHHBIX B BUJE TAOJIHII, THarpaMm, rpadukos.

MHOX€ECTBO, JJIEMEHT MHOXECTBa, MNOAMHOXecTBO. Onepauuu  HaJ
MHOKECTBAMH: 00bEIMHEHUE, epeceueHue, nonojHenne. CBoMCTBa onepaiuii Haj
MHO>KE€CTBAMM: MEPEMECTUTENIBHOE, COYETATENIbHOE, pacrpenenuTeNnbHOE,
BKIItOUeHUs. Vcmonp3oBaHue rpadUyecKoro MpeACTaBICHUS MHOXECTB s
OMMCaHUs peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a]aY.

*M3mepenue paccemBaHusl JaHHBIX. Jlucriepcus M CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBBIX Ha0OpOoB. /luarpamMma paccenBanus ™.

OnemeHTapHble COOBITUSL  ciaydailHOro ombita.  CiydailHble  COOBITHS.
BepositHocTr coObITHI. ONBITH ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyuaiinblii Bb10Op. CBSA3b MEXKIYy MaJOBEPOSTHBIMHU U MPAKTHYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPO/JIC, OOIIECTBE U HAYKE.

*JlepeBo. CBoiiCTBa J€pEBbEB: EIWHCTBEHHOCTh TyTH, CYIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHUCIOM BepiiMH W uyucioMm pébep. Ilpasuio
yMHOKeHus. Pemienne 3amad ¢ momMoIso rpados.

[IpotuBononoxkueie coObiTHs. Juarpamma Oiinepa. OObeauHeHHEe WU
nepeceuenne  cobbiTuii.  HecoBmecTtHbie  coObitmss.  DopMyna  CIOXKEHUS
BEPOATHOCTEH. YCIIOBHAs BEpOATHOCThb. lIpaBmwiio ymHOxeHus. HesaBucumsblie
coobrTus. IlpencraBnmeHue skcmepuMeHTa B BHUAE JepeBa. PerneHue 3amad Ha
HAaXOXJCHHE BEPOATHOCTEM C TOMOLIBIOD J€epeBa CIy4auHOro JKCIEPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBienne nMaHHBIX B BHIAE Tabmwi, [auarpamM, Tpadukos,
WHTEpIpeTalus AaHHbIX. UTeHHWe W MOCTpOoeHHE TaONHll, Juarpamm, rpaukoB IO
pealbHbIM JAHHBIM.

4 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



[lepectanoBku u ¢akropuan. CoueTaHusl U YUCIO coueTaHUi. *TpeyroabHUK
[lackansa™. Pemenue 3a7a4 ¢ UCMONIb30BAaHUEM KOMOMHATOPUKH.

*T'eomerpruueckas BeposTHOCTh. CiydailHbIi BBIOOp TOYKH U3 (QUTYpHl Ha
TUIOCKOCTH, U3 OTPE3Ka M U3 IyTH OKPYKHOCTH ™.

Hcneitanne. Ycenex u Heyaaua. Cepust HCIIBITaHUM 10 niepBoro ycrnexa. Cepus
ucneiTannii bepaymm. BepostHocTH cOObITHIA B cepun ucTibITaHU bepHyuim.

CiyuaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEN. MareMaTthudeckoe
oXuzgaHue W gucuepcus. IIpumepbl  MareMaTU4eCcKOro  OXKHUAAHUS — Kak
TEOPETUUYECKOI'0 CPENHEr0 3HAYCHUS BEJIWYMHBL. MareMaTu4eckoe OXHUIaHuEe U
JIUCIIEPCUS CIIyYaHHOU BEJIMYNHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyn».

[lonsitue o 3akoHe Oouyblux uyHces. M3MepeHne BepOsSTHOCTEN € MOMOIIbIO
yacToT. PoJib 1 3HaUeHHe 3aKOHa OONBIINUX YHCEI B MPUPOJE U OOLIECTBE.

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

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «BeposSTHOCTh U CTaTUCTHKA» B 7—
9 KkJ1accax XxapakTepu3ylTCs CIEIYIONMMU YMEHUSIMHU.

7 KIIACC

Yurare uHOpMaIUIO, NpPEICTABIECHHYIO B TaOMWIAX, Ha JUarpaMMax;
NpPEJCTaBIsATh JaHHbIE B BHJAE TaOJHUI,, CTPOUTh JAHArpaMMbl (CTOJIOMKOBBIE
(cronbOuaThie) U KPYroBbI€) 110 MacCMBaM 3HAYEHUH (C MUCTIOIB30BAaHUEM 3PUTEIIHHON
HATJISITHOCTH W/WIIM BepOaIbHON OTIOPHI).

OnucelBaTh W HMHTEPIPETHPOBATH  PEalbHbIE  YHUCIOBBIE  JaHHBIE,
IpeACTaBICHHBIC B Ta0IMIIAX, HA JUArpaMMax, rpad)uKax.

OpueHTHpOBaThCA B TOHATHUAX M ONEPUPOBATH MMH Ha 0a30BOM YypOBHE:
cpennee apupMeTUIECKoe, MeraHa, Hauboblllee 1 HAMMEHbIIIEee 3HAUYCHUS, pa3Max.

Nmers mnpencraBiieHue O ClIy4yalHOM HW3MEHYMBOCTH Ha NIpUMEpax IEH,
¢u3MUeCKNX BEIMYHUH, AHTPOMOMETPUYECKUX JAHHBIX; MMETh MPEACTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B BHUJC
TaOJUIl, AUarpamm, rpauKoB; MPEACTABIATh NAaHHBIE B BUJE TAOJHI], JUATPAMM,
rpaduKoB.

OnuchIBaTh MOCIIE COBMECTHOTO aHANINU3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX
MoKa3aTeJel: CpelIHMX 3HAYEHUM W Mep pacceuBaHus (pa3max, AHCHEPCUS HU
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauThs 4acTOThI YUCIOBBIX 3HAYEHHUN U 4aCTOTHI COOBITHH, B TOM YHCIIE TIO
pe3yiabTaTaM HW3MEpeHHH U HaOmJAeHUNW (C  HCHOJIb30BAaHUEM 3PUTEIHHOMU
HarJsIHOCTH W/UJIA BEpOaTbHOU OIMOPHI).

HaxonuTh BEpOSITHOCTH CIy4ailHBIX COOBITUN B OMbBITaX, 3Has BEPOSTHOCTU



DIIEMEHTApHBIX COOBITHI, B TOM 4YHCIE€ B ONBITAaX C PaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMH COOBITUSMHU (C MCTOJIB30BAaHUEM 3PUTEIBbHOW HATISIIHOCTH W/HMITU
BepOAJIbHOM OIOPHI).

NmeTts mpencrtaBieHne O TpapUUeCKUX MOMAENAX: JEPEBO CIY4allHOTO
HKCIIEPUMEHTA, TUarpaMMBbl Diiiepa, YucioBas mpsMasl.

OmneprpoBaTh MOHATHSIMH Ha 0a30BOM YPOBHE: MHOXECTBO, TOJMHOKECTBO;
BBITIOJTHSITH OTNIEPAIK HaJl MHOXKECTBAMU: 00BhEIUHEHHUE, TIEpEeCeUCHHE, TOTIOTHEHHUE;
NEPEYUCIIATh JJIEMEHTHl MHOXXECTB; MPHUMEHSTh CBOHCTBA MHOXECTB (C
WCTIOJIb30BAaHUEM BU3YaJIbHOH OIOPHI).

HmeTs mpencTaBieHrne o rpadUyecKoM TMPECTaBICHHE MHOXKECTB U CBsI3ei
MEX]Ty HUMH TSI OTIMCAHUS TIPOIIECCOB U SIBIICHUH, B TOM YHCIIE TIPH PEIICHUH 3a/1a4
U3 APYTrUX YIeOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

N3Bnekars 1 mpeoOpazoBbIBaTh HHGOPMAIIHIO, TPEJCTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJUIl, AUarpaMm, rpadukoB; MPEJICTABISITh JAaHHBIE B BUJIC
Ta0IuII, JUArpaMm, rpaduKoB.

Pemate mpocreiinmue 3ajgaud OpraHU30BaHHBIM TIEPEOOPOM BapUAHTOB, a
TaK)Xe C UCIOJIb30BAHUEM KOMOWHATOPHBIX MPABWII U METOJIOB.

WNmetrs mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX ISl MAacCHUBOB
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE€ CPEIHUE 3HAUEHUSI U MEPbI PACCEUBAHMS.

HaxoauTe 4acTOThl 3HaY€HUW W YACTOTHI COOBITHS, B TOM YHUCIE MOJIB3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOII0IeHH (C OMOPON Ha CIPABOYHYIO
uHdOpMaIHIo).

HaxonuTh BEPOSTHOCTH CIyYalHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
Yyclie B OMBbITaX C PaBHOBO3MOKHBIMH D3JIEMEHTAapPHBIMU COOBITHUSIMHU, B CEpHUAX
VCTIBITAHUH JI0 IEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyum.

Nmers mipencrtaBieHre O CIYYalHOW BEIMYMHE W O  PACIPEICICHUHN
BEPOSITHOCTEMN.

Nmerps mpencrtaBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTU U O POJI 3aKOHA OOJIBIIKX YKCEN B
MPUPOE U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBE YacOB, OTBOAMMBIX HAa OCBOCHHME KaXKJOM TeMbl y4eOHOro MpeameTa
«Marematuka» QeaepanbHON aganTUPOBAHHONW OCHOBHOW 00Opa30BaTENbHOW MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS
oOyJarommxcs ¢ 3aA€pKKOM ICUXUYECKOrO0 pPa3BUTHSA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (enepanbHOi
paboueill mporpaMmsel yuyeOHOro mnpeamera «MaremaThka» 00pa30BaTENbHON NMPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa3oBaHMS.
[Tpu sToM Opranuszanus BOpaBe cama BHOCUTh U3MEHEHHUS B COJIepKaHHE M paclpejiesieHre y4eOHOro mMarepuania no rojam
oOydeHHs, B TMOCJEA0BATEIbHOCTh H3YYEHUS TE€M M KOJIMYECTBO YACOB Ha OCBOCHHE KaXJAOW TEMbl, OMNpelesieHue
OpraHu3aluoHHBIX GopM o0ydeHus u T.1. OO0CHOBAHHOCTH JAaHHBIX U3MEHEHHM OorpeenseTcsl BBIOpaHHBIM 00pa30oBaTelIbHON
opranuzanueid YMK, nHauBuyabHbIMU NICUXO(U3UIECKUMU 0COOCHHOCTAMH KOHKpETHBhIX oOyuatomuxcs ¢ 3I1P, ctenensio

YCBOCHHOCTH HWMMH y‘le6HLIX TEM, PCKOMCHAAIIHUAMHU II0 OT60py
mpeaACTaBJICHHBIMU B [TosscHuTENBHOM 3aIMCKE.

5 knacc (ne menee 170 u)

n ajgalrTaiuu y‘l€6HOI‘O Marepuaja IO MATCMATHKC,

Ha3zBanue
pasnaeia (TeMbl)

OcHoOBHOE coiep:KaHue
Kypca (4uciio

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS

4acoB)
HartypaabHble Jecsatuunas cuctema cuucieHus. Psaa HaTypaibHbIX uucel. UuTaTh, 3anucbiBaTh, CPAaBHUBATh HATypaJbHbIE YMCIIA;
unciaa. leiicrBus ¢ |Hatypanbnbiii psa. Yucno 0. HarypanpHble uyuciia Ha|ydyacTBOBaTh B OOCYKIEHHH CHOCO0OB YIOPSIOYMBAHUS
HATYPaJbHBIMU KOOp-AMHATHOU psIMOiA. CpaBHeHue, OKPYTJICHUE [UUCEI.
YU CIAMM HaTypaJIbHbIX YUCEL. N300paxkarth KOOPAUHATHYIO MPSIMYK0, OTMeYaThb 4YuUCIa

(43 1) Apudmernueckue ACUCTBHS C HATypaJlbHBIMU YHCIAMHU.

CpoiicTBa HyNns TpH CIOXKEHHUM U -yMHOXEHHH, CBOWCTBa
eauHUIBl  npu  ymMHOXeHuu. llepemecturensHoe U
COYETATEeNIbHOE  CBOMCTBAa  CJIOXKEHHUS U YMHOXKEHHS,
*pacipeeuTeNLHOE CBOMCTBO YMHOKEHHSA™ 4,

TOYKaMH Ha KOOPAMHATHOW NPSAMOM, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalbHOTO psiaa, uucen 0 u 1 npu
CJIOKEHUH U YMHOXEHHH.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAJIbHBIX YHACEN IPH
HE00X0IMMOCTH € OTOPOil Ha aJITOPUTM MpaBHIIA.




*Jlenutenn W KpaTHbIE® UuCla, PA3JIOKEHHWE 4YHUCIIAa Ha
MHOxuTenu. Jlenenue c ocrtarkoM. IlpocTeie um cocraBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

Hucnossle BEIPAKEHUS; OPAIOK JACHCTBUM.

Pemenune TeKCTOBBIX 3a/1a4 Ha BCe apUPMETUUECKUE JEHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BoinoiHAT, apupMeTHyeckre eiCTBUS C HATypalbHBIMU
YICJIAMHM, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAXKEHUU CO
ckoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOM3BEICHUE B BUJIC CTEIICHU, YMTATh CTEIICHU,
HCMO0JIL30BATh TEPMHHOJIOTHIO (OCHOBaHHE, IIOKa3aTelb),
BBIYMCJISITH 3HAYEHHH CTENEHEH TMpuU HEOOXOAUMOCTH C
BU3yaJIbHON OIIOPOM.

BbInoIHATL NPUKUAKY W ONEHKY 3HAYCHUH YHCIOBBIX
BBIDA)KCHUM, MpeAiaratb U NPUMEHSITb NPUEMBbI NMPOBEPKH
BBIUMCIICHU .

lcnosnib30BaTh MpU  BBIUMCICHUSX MepPeMeCTHTEIbHOE M
coyerare/ibHOe  CBOWCTBA  CJOKEHMS] W YMHOKEHUs,
*pacnpenenuTebHOE CBOHCTBO YMHOKEHUsST*; POPMYTHUPOBATh
M I[PUMEHATb  IIPaBHIa  NPeodOpPa3oBaHMA  YHCJIOBBIX
BbIPA:KEHUI HA OCHOBE CBOMCTB apHM(METHUYECKHX JeHCTBUM
NP1 He0OXOIUMOCTH ¢ HANIPABJISIIOLIEH MOMOIIBIO.
@DopMyIHPOBATh ONpeNeJIeHUusl JETUTeNss M KpaTHOTro (c
OTIOPOM Ha alNrOPUTM IPaBUJIA), HA3BIBATH JICIUTEIN U KPaTHbIE
yucia; pacmo3HaBaThb IPOCTbIE M COCTAaBHBIE  YHCIIA;
(opMyIMpOBATHL U NMPUMEHATHh NMPU3HAKHU JEIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha ajaroput™M mpaBUiia); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHUS 4YHMCIIA Ha MPOCThIE MHOMKUTEIH;
HAXO0JUTh OCTAaTKU OT JICJICHUS U HEIIOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS O
HaTypaJbHbIX YUCIaX, MPUBOJAUTH MPUMePbl U KOHTPIPUMEDSI,
CTPOUTH BBICKA3bIBAHUA U OTPULAHUS BBICKA3bIBAaHUH O
CBOMCTBaX HaTYpaJIbHBIX YHCET C OMOPOil Ha oOpasell.

Pemiath TEKCTOBbIE 3a7auyd  apU(PMETHUYECKUM CIOCOO0M,
HCIO0JIL30BATh 3aBHCMMOCTH MEX]y BeIHMYMHAMU (CKOPOCTH,
BpEMsI, pACCTOSTHHE; IIeHa, KOJIMYECTBO, CTOUMOCTh U JIp.) TPH
HEOOXOAUMOCTH C HCIIOJIb30BaHHEM CIPAaBOYHOW HH(OpMAIUH:
AHAJIM3MPOBATH TEKCT 3a7a4d, nepedopMyJIHpPOBaTh YCIOBUE,
H3BJICKATH HEOO0X0IUMbIE JTaHHBIE, YCTAaHABJIHMBATH
3aBHCUMOCTH MEXAy BEIUYMHAMU TIPH HEOOXOJIUMOCTH C




HaIIPaBJIAIOIIEH TIOMOLIBIO.

MojaenupoBaTh XOJ PELICHHs 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[IpuBoauTh, pa3duparb pa3sIMYHBIC PCIICHUSA, 3aAIUCH
pelieHni  TeKCTOBBIX  3adad  (Mpu  HEOOXOJAUMOCTH  C
HaIPaBJIAIONIEH TOMOIIBIO).

C noMombI0 MeAarora OUEHUBATHh IIOIYYECHHBIM PE3YibTaT,
OCYLIECTBJSATHL  CAMOKOHTPOJIb,  TIpOBEpsis  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIMOKHU.

*Pemars 3agaum ¢ mMoMOILIbIO mepedopa BceX BO3MOMKHBIX
BapMAHTOB™.

3HAKOMHUTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasignas
reomerpus. JIuHuu

HA MJIOCKOCTH
(12 9)

Touka, nmpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHne IIUHBI
OTpE3Ka, METPUYECKHE EAWHUIBl  W3MEpPEHUs  JUJIUHBI.
OKpyXHOCTb U KPYT.

[Ipaktrueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEH.

VYron. Ilpsamoil, OCTpblid, TYNOW U Ppa3BEPHYTHIA YIJIBI.
H3mepenue yrios.

[IpakTuueckas pabora «IlocTpoeHue yriosy».

Pacno3HaBaTh Ha  4YepTekKax, pHUCYHKAX, OMHCHIBATH,
MCIIOJIb3Ysl TEPMHHOJIOTHIO, M HM300paxaTb C IOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO
BU3YaJbHONH OIIOpE): TOYKY, MpPSIMYyI0, OTPE30K, JIyd, Yrodi,
JIOMaHyI0, OKPY>KHOCTb.

Pacno3HaBaTh, NMPUBOAUTH MPHMEPbI OOBEKTOB PEAJBHOTO
MUpa, UMeoUmX (opMy HM3yYEHHBIX (QUTYp, ONEHHBATH HX
JIMHEIHBIC Pa3MEPBI.

Hcnonb30BaTh JIMHEHKY M TPAHCIOPTUDP KaK MHCTPYMEHTHI IS
[IOCTPOCHUSI U U3MEPEHUS: M3MEPSATh JUIMHY OTPE3Ka, BEIHYMHY
yIJIa; CTPOMTb OTPE30K 33JaHHOM JJIMHBI, YIOJI, 3aJaHHOU
BEJINYVHBL;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOMThH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

MN300paxkaTth KOH(pUI'ypalluM TIeOMETpHuYecKux ¢uryp us
OTPE3KOB, OKPYXHOCTE€H, HX 4YacTel Ha HEIMHOBAHHON H
K1eT4aToil Oymare; mpeasiaraTh, ONHMCHIBATH U 00CY:KIATh
Croco0bl, AJrOpUTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaJIN3a.

Pacno3HaBaTh M M300pakaTh Ha HEJIIMHOBAHHON U KJIETYATON
Oymare TpsMOM, OCTpbIf, Tymoil, pa3BEPHYTHIA  YIUIBI;
CPAaBHHUBATH YIJIbI.




BbIYHCcIsSITh JJTUHBI OTPE3KOB, JIOMAHBIX.

[lonumMaTh W  HCHOOJB30BATh MNPHM  pelleHHM  3ajay
3aBHCHMOCTH MEXy CIUHHIIAMUA METPHUYECKOW CHCTEMBI MeEp;
3HAKOMHMTBCSI C HEMETPUYECKUMHU CHCTEMAMU MeEp; BbIPAkKaTh
JUITMHY B Pa3IMYHBIX €JUHHULIAX U3MEPEHUs IPU HE0OXOAUMOCTH
C OIOPO¥ HA CIIPABOYHYIO MH(DOPMAIIHIO.

HccaenoBarh Gurypbl u KOHPUTYpauu, UCTIONB3Ys TU(POBHIE

[PECYPCHI.

OO0BLIKHOBEHHDIE
npoou
(48 4)

Hpo6sb. IlpaBunbHble W HempaBwibHble ApoOu. OCHOBHOE
CBOMCTBO apoOu. CpaBHEeHHUE IpoOei.

CrnosxeHre U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmernianHas
IpoOb. YMHOXEHHME U JIeJieHHe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIE IPOOH.

Pemenune TekcToBBIX 3amad, cojepxaimux Apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3alMCH MAaTEMaTUUYECKUX BbIPAXKEHUH U
MPEJI0KEHUMN.

MopaenupoBath B Tpaduyeckoid, mnpeaMeTHoH ¢Gopme, cC
[MOMOIIBI0 KOMIIbIOTEpA IOHSATHUS U CBOWCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOU TPOOBIO.

UutaTh M 3aNMCHIBATHh, CPABHUBATHL OOBIKHOBEHHBIE ApoOH,
MpeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSA0OUYNBAHUS IpOOeit.
N300pakaTh 0ObIKHOBEHHBIE APOOU TOUKAMU Ha KOOPAMHATHOMN
NpsIMOM;  MCMOJIb30BAaTh  KOOPJIMHATHYIO  TNPSAMYIO  JUIs
CpaBHEHHUS IpoOeH.

DopMyJHPOBATH, 3aNMCHIBATH ¢ MOMOIILI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C OMOpOM Ha MPaBUIIO;
HCIO0JIb30BaTh OCHOBHOE CBOWCTBO JApOOM Al *COKpallleHUs
npobeil W npuBeneHUs ApoOM K HOBOMY 3HAMEHATENI0 B
MPOCTEHIINX CITydasx™.

[IpeacraBiasith 10 00pa3lly CMEIIaHHYIO JApoOb B BHUIE
HENPAaBWJIBHOM W BBIICNATH LEIYyH0 YacTh 4WCIa U3
HEIPaBUILHOU TPOOH.

BoInoHATH apudgMeTnyeckue AeiicTBUS C OObIKHOBEHHBIMU
Npo0sMU B MPOCTBIX  CIydasX; NPHMEHATh CBOWCTBA
apuQMeTUUECKUX NEHCTBUI 7S pallMOHATN3AlMY BEIYUCICHHN.
BbINoJHATL NMPUKHAKY U OLEHKY pe3yJbTaTa BBIYMCICHUM;
npeaiaratb 1 IPMMeHATHh NPUEMBbI IPOBEPKH BBIUNCIICHUN.
[IpoBoauTh HCCJENOBAHUS CBOWCTB JpoOeil, omupasch Ha
YUCIOBbIE OSKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIO)KHBIE BBICKA3bIBaHUS O APOOSX,




NMPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI.
Pemath, npocTedliMe  TEKCTOBBIE — 3aJadyM, COJACPIKALIUE
pOOHBIE aHHbIC, W 3aJaud Ha *HAXO0XKICHHE YacTH IEJOro U
1[€JI0TO TI0 €r0 YaCTH; BbISBJIATH X CXOACTBA U Pa3JIMUHA™.
MoaeanpoBaTh XOJ PEIICHUS 337a4d C IOMOLIBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.

[IpuBoauTH, pa3doMpaTb, OLEHWBATH PA3JIMYHBIE PELICHUS,
3alUCH PEIICHH TEKCTOBBIX 3a/Jad MPU HEOOXOJAUMOCTH C
HaIIPaBJISAOIEH TOMOILBIO.

C noMolbl0 mnegarora OWMEHUBAThb IOJYYCHHBIM pE3yJbTar,
OCYLLECTBJISATH CaMOKOHTPOJIb, mpoBepsisi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITHOKH.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS apU(PMETHKH.

Harasauasn
reoMeTpusi.
MHOroyroJibHUKH
(10 u.)

MHoroyroneHuku.  YUeThIpEXYroJIbBHUK,  IPSMOYIOJIBHUK,
KBaJpar.

TpeyronabHUK.

[Tnomans 1 nepumMeTp NPAMOYTrOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3 TMPAMOYIOJBHUKOB, €IUHHIBI HW3MEpEHUs
wiouaau. [lepuMerp MHOTOYroyibHUKA.

Pacno3sHaBaTh, H300pazkaTh C TIOMOIIBIO  YEPTENKHBIX
WHCTPYMCHTOB M OT pPYKH, MOJCIMPOBAaTh W3 Oymaru
MHOTOYTOJTbHUKH.

[IpuBoauTHL MpUMepPbl OOBEKTOB PEATbHOTO MHpPA, HUMEIOIINX
dopMy  MHOTOYrOJIbHUKA,  TPSAMOYrOJbHUKA,  KBajpara,
TPEyroibHUKA, OIIEHUBATh UX JTUHEHHbBIE pa3Mephbl.

BolunciasaTh: TEpUMETp TPEYroibHHKA, MPsIMOYTOJIbHHKA,
MHOTOYTOJIbHUKA; TUIOINAAbh HPSIMOYTOJIbHUKA, KBanparta (mpu
HEOOXOAMMOCTH C OTIOPOH Ha AJTOPUTM YUEOHBIX JICHCTBH).
M300pakathb OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIC "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha KIeT4aToil Oymare KBajpaT U MPSAMOYTOJIBHHUK C
3aJJaAHHBIMH JUIMHAMH CTOPOH.

HccaenoBarh CBOMCTBA NPSIMOYrOJbHUKA, KBaJpara MyTEM
PKCIICPUMEHTa, HAONIOJICHHs, W3MEPCHHS, MOCIHUPOBAHMS,
CpaBHUBAaTh CBOMCTBA KBaJ[paTa M MPSIMOYTOJIbHHKA.
Pacrio3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O
MHOTOYTI'OJIbHUKAX, MPUBOAUTH NMPUMePbI ¥ KOHTPIIPUMEPHI.
HccaenoBaTh 3aBHCMMOCTD IUIOMIAAN KBaJpaTa OT JUIMHBI €T0
CTOPOHBI.




Mcnoab30BaTh CBOMCTBA KBAJPAaTHOM CETKU JUIsl MOCTPOEHUS
¢uryp;  pa3douBaThb  NPSIMOYTOJBHMK  Ha  KBaJpaThl,
TPEYTrOJIbHUKU;  COCTaBJATH (QUIYypbl U3  KBaJIpaToB U
MPSMOYTOJIBHUKOB U HAXOJUTh UX IUIOMIA/Ih, pa30MBaTh (PHUTyphI
Ha MPSMOYTOJbHUKU M KBAJpaThl U HAXOJAUTh UX ILIOWIAb (IIpU
HE0OX0JMMOCTH C HAIPaBJISIOIEH TOMOIIBIO).

BoipaxaTh BeIMUMHY IUIOIAQAM B PA3JIMYHBIX EIUHHUIAX
M3MEpPEHUs] METPUYECKOW CHUCTEMBl MEp, HMCHOJIb30BaTh
3aBHCMMOCTH MEXJIYy METPUYECKMMHU EIUHUIAMH H3MEpEHUs
IoIaad NpU HEOOXOJMMOCTH C ONOpPOW Ha CHPaBOYHYIO
1H(}OpPMALHUIO.

3HAKOMHMTBCSI € MpUMepaMH TMPUMEHEHUsl IUIOIANd H
nepyuMeTpa B MPAKTUYECKUX CUTyauusx. Pemarhb 3agaum U3
pealbHOM KU3HU, TPU HEOOXOJAUMOCTH C OMOPOW Ha aNrOpUTM
[IPABIIIA, 00CYKAATh Pa3iHYHble CIIOCOObI PEIIEHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

Jecsatnynas 3amuch apooeit. CpaBHEHUE AECITHYHBIX TPOOeH.
JeiicTBus ¢ fecATHIHBIMU IpoOsimMu. OKpyriaeHUE JECATUIHBIX
npoOei.

Pemienne TexcToBBIX 3amad, coaeprkammx apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[IpencraBisiTh [ECATHYHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBaTh, CPaBHUBAThb [JECATUYHBIE ApoOH,
npeajaratb M 00CyXJaThb  CHOCOObI  YIOPSAAOYUBAHUS
NECATUYHBIX ApOOEi.

M3o06paxkaTh AecATHYHBbIE APOOM TOUKAMHU Ha KOOPAMHATHOM
MPSMO.

BbISIBAATH CXOACTBA W PAa3jJHYUs IPAaBUI apu(PMETHUECKHX
MEeCTBUI ¢ HATYpalbHBIMU YHUCIAMH U JIECATUYHBIMU JIPOOSMHU,
[OCJIe COBMECTHOTO aHaIn3a.

BbInoJHATH apuMeTHuecKue MACUCTBUS C JAECATUYHBIMU
Npo0sSMHU; BBIMOJIHATH, NPHKUAKY W OLEHKY pe3ylbTaTa
BBIYMCIICHUI.

[IpuMeHsiTL cBoiicTBa  apudMETHUYECKUX JCHCTBUM  uId
palroHaIN3auy BHIYUCICHUH.

[IpuMeHsITH NPABUJIO OKPYIJIEHHS JCCATUYHBIX ApoOel, mpu
HE00X0IMMOCTH C BU3YaJIbHOMN OMOPOil.

[IpoBoAUTH WCCAETOBAHUSI CBOMCTB JAECATHYHBIX JApoOeid,
OMHUpasCh Ha YHCIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE C




MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O JpOOsX,
NPUBOAUTL  TPUMEPbI U KOHTPIPUMEPHI,  CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUSI BHICKA3bIBAHUM.

Pemiate  mpocTeiiiue TEKCTOBbIE  3aJlauM, COJEpIKallue
pOOHbBIE JaHHbIE, 1 Ha *HAaXOXKJIEHHE YacTU LEJIOr0 U IEJIOro
10 €r0 YaCTU™; BBISABJIATH UX CXOACTBA M Pa3Inyusl.
MojaenupoBaTh XOJ pEUICHUs 33Ja4d C TOMOILBIO PUCYHKA,
cxeMbl, TaOnuipbl. Pa3dupaTh pazIuyHbIEe pPEUICHUs, 3aIUCH
[peLIEHUI TEKCTOBBIX 3a4a4.

OnepupoBaTh IpOOHBIMU YHCIAMU B PEAIbHBIX YKU3HEHHBIX
CUTYaIUsX.

C noMombI0 MeAarora OUeHUBATHh IOIYYECHHBIN DPE3YbTaT,
OCYLIECTBJSATh  CAMOKOHTPOJIb,  TpOBEpsis  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKH.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS apU(PMETUKU

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

*Muororpanaukd. M300pakeHre MHOTOTPaHHUKOB. Moenu
MPOCTPAHCTBEHHBIX TEI.

[IpssMmoyronpHBI Mapasutenenuren, Kyo. Pa3Béprku kyda u
napasuiesienure/a.
O0bEM Kyba, MPSAMOYTOJIBLHOTO TapalIeIeuIeaa™.

Pacno3HaBaTh Ha 4epTeKaX, PHCYHKAX, B OKpYKawIIeM
MHpe TIPSMOYTOJIbHBIN Tapajuiesienure]], Ky0, MHOTOTPaHHUKH,
OMUCHIBATh, HCHOJB3ysl TEPMHUHOJIOTHIO, OLEHUBATH
ITMHEWHBIC Pa3Mephl.

[IpuBoANTH MPUMePbI OOBEKTOB PEATbHOIO MHUPA, UMEIOLIUX
(GopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO IapajuIeienuIe/a,
KyOa.

M306paxkaTh Ky0 Ha KiIeTyaToi Oymare.

HccaenoBarhb cBOlicTBa KyOa, IPSIMOYTOJIBHOTO
napajuielienune;a, MHOTOTPAHHUKOB, WCIOJb3Yys MOJCTH TpU
HEOO0XOIMMOCTH C HAIIPABJISIONICH TTOMOIIBIO.

Pacno3HaBaTh  pa3BEPTKM  Kybda M Mapajuieienurnesa.
MoaenupoBarh Ky0 M mapajuiesnenunes u3 Oymaru ¥ Impoyux
MaTepuasoB, Mo 00pasily.

HaxoquTh W3MEpEHUs, BBIMMCJIATH IUIONIA/Jb TOBEPXHOCTH;
00BEM Kyba, PSIMOYTOJIBHOTO TMapasulefienureia ¢ Onopoil Ha
QITOPUTM y4eOHBIX JCHCTBUI; MCCJIeI0BATH 3aBHCHMOCTH




00BEMa Kyba OT JUTHHEI ero pedpa.

Ha6uionaTh ¥ NPOBOAMTHL AHAJOIMM MEKIY TOHATHIMH
[UI0IIAIM U 00bEMA, IEPHUMETPA U TUIOLIA/IN TOBEPXHOCTH.
Pacno3znaBarthb HUCTUHHBIC U JIOXKHBIC BbICKA3bIBaHU 1 0
MHOTOTPAaHHUKAX, NPHBOAUTH TPHMEPbl U KOHTPIPUMEPHL.
Pemath 32124 U3 PCaIbHOM KHU3HU.

IloBTOpEeHuUe
1 00001IeHNE
(10 u.)

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

BuIuucjasAaTh 3HAYECHUsI BBIPAXKEHUM, COACPKALIMX HATypalbHbIE
uKciia, OOBIKHOBEHHbBIE U JIECATHUYHbBIE JpOOM, BBIMOIHSITH
npeoOpa3oBaHus YUCEN MPU HEOOXOTUMOCTH C HANpPaBJISIFOIICH
[TOMOIIBIO.

BpiOupaTth,  cmocod  CpaBHEHHS  4uCell,
NPUMEHATH CBOWCTBA apU(PMETHUECKHX
paroHaIN3aluy BHIYUCICHUH.
OcyumecTBJASATH CAMOKOHTPOJIb BBIIOJHIEMBIX JECUCTBUH U
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

PemiaTh  mpocreiilime 3aauM U3 PEAIBHOW  )KWU3HU,
NPUMEHATh MaTeMAaTH4YeCKHe 3HAHMS U1 PELICHUA 33734 U3
NPYruX y4eOHBIX MPEIMETOB.

Pemiats mpocreiimme  3agaum
CPAaBHUBATH  CHOCOOBI  PEIICHUSA
PanuoOHAJBLHBIH CIIOCO0.

BBIYMCIICHUH,
NEUCTBUU  JUIA

Pa3HbIMU
3a/a4u,

cnocodamu,
BbIOUPATH

6 kaacc (e menee 170 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCs

HarypajbHbie

quciaa
(30 9)

Apugpmernueckue JNEUCTBUS c MHOT03HAaYHbIMU
HaTypaJIbHBIMM 4YHCIaMH. YMCIOBbIE BBIPAXKEHUS, MOPAIOK
NeWcTBUH, NCHOIb30BaHNE CKOOOK. OKpyIiieHHe HaTypaJlbHBIX

BeimoHaTs apudpMernyeckue JAeMCTBUA C MHOIO3HAYHBIMH
HaTypadbHBIMH YHUCJIaMH{, HAXOAUTb 3HAYEHUH UYMCIIOBBIX
BBIpaKEHUI CO CKOOKaMM U 6€3 CKOOOK; BHIMMCJIATH 3HAYEHUS




YHUCEl.
Jlenutenu W KpaTHBIE YKCia; *HAUOOJBIITNA OOMIUN JIETUTETh
Y HauMEHbIIee 001Iee KpaTHoe™.

PaznoxeHne uucima Ha MOPOCThIE MHOXKUTENU. [lenuMocCThb
CYMMBI U NPOU3BEICHHUS. J[eJIeHre ¢ OCTaTKOM.
Pemenne TeKCcTOBBIX 3a/1a4.

BBIPAYKEHUI, COZepKALUX CTEIEHH.

BhInoTHATL NPUKUAKY M OLEHKY 3HAUYECHUHW YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATHh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh MpU  BBIYUCICHUSAX TMEepPeMeCTUTENbHOE U
coyerarejibHOe CBOMCTBA CJIOKEHMSI M  YMHOKEHHS,
*pacnpenejJuTe/ibHOe CBOMCTBO YMHOKEHHS OTHOCHTEJIbLHO
CJI0’KeHUs™, CBOMCTBA apu(MeTHYeCKHUX AelCTBUH.
HccnenoBath  YUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE SKCIIEPUMEHTBHI.

®opmyupoBaTh OMNpeJeJieHUusl [JCINTENs. W KPaTHOroO,
HauOOoJbIIEro OOIIEro JeIUTeNss M HAUMEHBIIEro OoOLIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEJ; WCIOJIb30BATh 3THU
MOHSTHSI IPU pELIeHUH 3a/1a4 (IIpH HEOOXOIMMOCTH € OTIOPOM Ha
QITOPUTM IIPABUIIA).

I[IpuMeHSITH AJNTOPUTMBI BBIYMCIEHUS HAWOOJIBIIEr0 OOIIEro
JeNUTEeNs] M HAUMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
AITOPUTM PA3JI0KEHUS YUCIA HA IPOCTbIE MHOKHUTEIIH.
HccaenoBarb cBOiicTBAa JCIMMOCTH CyMMBbI U IIPOU3BEACHUSA
YHCeJl ¢ OMOPOU Ha BOIIPOCHBIN TIaH.

IIpuBoaAMTHL NpPUMepPbI YHCET C 33JaHHBIMM CBOWCTBaMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHHUSI O
CBOWCTBAX 4YHCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUSA C
MIOMOILIBK0 KOHTPIPUMEPOB.

KoncrpyupoBarte  MaTeMaTH4ecKHe  NpeLIOKeHHS  C
MOMOMUIBIO CBSI30K «H», «UJIHY», «ECIIH. .., TO...» [0 00pasiy.
PemaTh TEKCTOBBIE 3a/1a4U, BKIFOUAIOIIUE TOHATHUS IE€TUMOCTH,
apuMeTUYeCKuM CIocoOOM, HCIHOJB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OIIOPOM HA BOIPOCHBIH IIaH.
MoaeanpoBaTh XOJ pEUICHUs 3aJayd C IMOMOIIBIO PHUCYHKA,
CXE€MBbl, TaOJIHILIBI.

[TpuBoaNTH, pa3bupaTh, OLIEHHBATh Ppa3jHYHbIE PelIeHus,
3allMCH PpelleHMid TEeKCTOBBIX 3aJa4 C HalpaBIIOLIECH
MTOMOIIBIO.

Kputnyecku OlcHMBaTh MOJY4YE€HHBIH pe3y/bTaT, HAXOIAMTh




OIIII/I6KI/I, OCYHICCTBJIAT CAMOKOHTPOJIb, IIPOBEPSAA OTBET
Ha COOTBETCTBHUE YC/IIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*TlepnienaukynspHable npsaMble. [lapamiensable npsMbie™.

Paccrostnue Mexay AByMs TOYKaMH, OT TOYKHM 10 MPSMOI,
JUIMHA ITyTU HA KBAJIPATHOM CETKE.
*TIpuMepsl MPSIMBIX B IPOCTPAHCTBE™.

Pacno3naBarh Ha ueprexax, PUCYHKAX CiIydald B3aUMHOIO
PAacCIIOIOKEHU IBYX MPSMBIX.

HN3o0paxkarth ¢ MNOMOMBI0 YepTEKHBIX MHCTPYMEHTOB
KJIeT4aToil Oymare JBe IIepeceKaroluecss IMpsMble, JBE
NapaJuieIbHbIE TPSIMBbIEC, CTPOUTH IPSIMYIO, NEPIECHAUKYIAPHYIO
JTAHHOM.

IIpuBoauTs NpUMepbl apauIeIbHOCTH 51
NEPIEHANKYJIIPHOCTH MIPSAMBIX B IPOCTPAHCTBE.

Pacno3naBathb B MHOIOYIOJIbHMKAaX MNEPIEHIUKYISPHbIE U
napajuieiabHbie  CTOpoHbl. M300paxaTbh MHOIOYIOJIBHUKU C
napauieIbHBIMU, TEPIIEHIUKYISPHBIMUA CTOPOHAMH IO 00pa3Ily.
HaxoauTh paccTosiHue MEXJIy ABYMS TOYKaMH, OT TOYKH JO
OpsIMOM, JUIMHY IyTM Ha KBAJpaTHOM CETKe, B TOM YHCIIE
UCTIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 4)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE  CBOWCTBO  Jpo0OwH,
cokparieHue apooeit. CpaBHEHUE U YIOPSIA0UYHNBaHUE TPOOEH.
JlecsaTU4HBIE IPOOU ¥ METpUYECKasi CUCTEMa Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenune. JlemeHue B JaHHOM OTHOIICHMH. *Macmrat?,
MIPOITOPIIHSL.

[TonsiTre mpolieHTa. BhIUKCIIeHHEe MPOILIEHTA OT BEJIMYUHBI H
BEJIMYUHBI 110 €€ MPOIICHTY.

Perienne TeKCTOBBIX 3aj1au, COAECPIKALIMX IPOOU U MPOLIEHTHI.
IIpakTnyeckas pabora «OTHOILIEHHE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHUBATh W YNOPSIAOYMBATH JPOOH, BBIOHPATH CHOCOD
CpaBHEHHUS IpoOei.

IIpencraBasiTh JAeCATUYHBbIE IpOOM B BUJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHBbIE NPEICTABJIEHUs] JPOOHBIX uYMCel IpH UX
CpPaBHEHHMH, IMIPU BBIYUCICHUSIX (IpU HEOOXOAMMOCTU C
HAIPAaBJIAIONIEH TOMOIIBIO).

HUcnoab3oBarh JeCATUYHBIE JpOOM TMpU NPeoOpa3OBaHUH
BEJIMYUH B METPUYECKOUN CUCTEME MED.

BoinoHATh apudgMeTnyecKue JeicTBUS C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

BoruncasTs 3HAYEHUS BBIPaXKCHHI, COJIeprKaIInX
OOBIKHOBEHHBIE W JIECATHUYHbIE  ApoOW,  BBHINOJHATH
npeoOpa3oBaHuss JpoOel, BHIOHPATHh CHOCOO, NPHMEHSTH
cBoiicTBa apuPMETHUYECKUX HCHCTBHIA sl palMOHATH3aluU
BBIUHCIICHUM.




CocTaBisTh OTHOLICHUS W IPONOPLUHU, HAXOAMTH OTHOLIEHHE
BEJIMYMH, JICJIUTh BEIMUYNHY B JAHHOM OTHOILLICHUH.

HaxoauTh 3KCHePUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHbI
OKpY)KHOCTH K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

HaxoauTs Macmrad 1uiaHa, KapThl U BBIYUCIATH PacCTOSHUS,
HCIO0JIb3YS MaclITad ¢ ONOPON Ha AJITOPUTM YUYE€OHBIX JEHCTBUM.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHOTPeOIsATh 000pOTHl peyu
CO CJIOBOM «IpOILEHT». BbIpa:kaTh NPOLEHTHI B Jpo0SIX H
Jpo0OH B MPOLIEHTAX, OTHOLIIEHUE JIBYX BEJIUYUH B MPOLIEHTAX.
BbIYMCJIATH IPOLEHT OT YHCIIA U YUCIIO 10 €r0 MPOLIEHTY.
OxpyrasaTe JpoOU U TPOLEHTHI, HAXOIUTh MPUOIUKEHUS
YyHucesl NMpU HEOOXOTUMOCTH C HCHOJIB30BAHUEM BU3YaJIbHON
OTIOPBI.

Pemiath 3agayM  Ha YacTH, MPOLIEHTHI, NPOMOPLUHU, Ha
HaxoXJIeHHue JpoOu (MPOIEHTAa) OT BEIMYUHBI M BETMYUHBI 110 €8
npobu (mporeHTty), npodu (MpOIEeHTa), KOTOPBIH COCTaBIISIET
oaHa BenmuuuHa OT apyroi. IlpumBoauTh, Ppa3dupark,
OIIEeHUBATDH PA3JIMYHbIE PELICHUS, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJa4 Mpy HEOOXOAUMOCTH C HAIIPABIISAIONIEH TTOMOIIBIO.
M3Baekats uHpOpMamuo0 U3 TAOMUIl U JUArpaMM,
UHTEPIPETUPOBATH TaOJINYHbIC JaHHBIE, OTIPENEIATh
HauOoJIbIlIee U HANMEHbIIee U3 IPEICTABICHHBIX JAHHBIX.

Harasanas

reoMeTpusi.

CummerTpus
(6 9)

*QceBas cummertpus. LlenTpanbHas cuMMeTpust.

[TocTpoeHre cMuMMETPUUHBIX UTYP.
CuMMeTpus B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTexax U U300pakeHUSX, H300paxkaTh OT
PYKH, CTPOMTH C IOMOILBIO MHCTPYMEHTOB (urypy (0Tpesox,
JOMaHyl0, TPEYrOJbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTbH),
CUMMETPUYHYIO JIaHHOW OTHOCHUTENBHO TMPSIMOM, TOUYKU C
HalpasJISIONIEH TOMOUIBIO.

HaxoauTs npuMepbl CUMMETPUH B OKPYXKAIOLIEM MUDE.
MopeaupoBare u3 Oymaru JBe (UIYpbl, CHUMMETPUYHbIE
OTHOCHTENIBHO TIPSAMOM; KOHCTPYMPOBATh TI'€OMETPHYECKHUE
KOH(Urypaluu, UCIOoIb3ysl CBOWNCTBO CUMMETPHUH, B TOM YHCIIe
C TOMOUIbI0 LHU(POBBIX PECYpPCOB C ONOPOM Ha alIrOpUTM




y4eOHBIX JIEHCTBUM.

Bripaxenus
¢ OykBamu
(64)

[MpumeHenne OyKB IJIs 3aIMCH MAaTEMAaTHICCKUX BBIPAXKEHUH U
npeaioKeHnd. *ByKBEHHBbIC  BBIPAKEHUS UM YHUCIOBBIC
MOJICTAHOBKU ™.

bykBenHbie paBEHCTBA, HaXO0XJICHHUE HEU3BECTHOTO
KOMIIOHEHTa. DOopMyIIbI.

Hcnoab3oBaTh OYKBBI Il 0003HAUEHUS YUCEI, MPHU 3alHUCU
MaTeMaTHYeCKUX  YTBEPKICHHH, COCTaBJISATh  OyKBEHHBIC
BBIPAYKEHUS 10 YCIOBHIO 331a4H.

HccnenoBath  HECIOXKHBIE  YUCIIOBBIE  3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JJIsl UX 3allMCH.

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

3anuceiBaTh ¢popmy.nr: IepuMeTpa 51 IJIOIAU
NpsIMOYTOJIbHMKA, KBaJpara; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYra; BHINOJHATH BHIMHCJIEHHS 110 3TUM (OopMyJiaM.
CocraBiasaTth (oOpMYJIbl, BBIPRXKAIOIMINE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 11€HA, KOJINYECTBO,
CTOMMOCTB; TPOM3BOJIUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBINOJIHAThH BBIYMCICHUS IO ATUM (POPMYIIaM.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
IEUCTBUSL.

Harasignasn
reoMeTpusi.
Durypsl

HA IUVIOCKOCTH
(14 )

YUeThIpEXyroJIbHUK, MIPUMEPBI YETBIPEXYTOJILHUKOB.
[IpssMoyronpHUK, KBaapaT: CBOWCTBA  CTOPOH,  VIJIOB,
UaroHajieu.

N3mepenue yrinos. Busl TpeyroiabHUKOB.

[lepumerp MHoroyrosibHuKa. [lmomane ¢uryper. Dopmysibl
nepuMeTpa W IUIOMIAH TPsSMOYroyibHUKa. [IpubmmkénHOoe
M3MEpEHHUE IIomaau Guryp.

*TIpaktuyeckas padota «Ilmomans kpyran™.

N300pakaTh Ha HEJIMHOBAHHOW U KieT4aTod Oymare c
UCII0JIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKI c 3aJJaHHBIMU CBOWCTBaMHM: c
napajjiesIbHbIMU, MEPIEHANKYIAPHBIMU, PaBHBIMU CTOPOHaMH,
OpSAMBIMM  yrilaMM W JIp., PaBHOOEAPEHHBIM TpPEyrojbHUK.
IIpeanaratsb u 00Cyk1aTh COCO0bI, AJITOPUTMBI IOCTPOEHUSL.
HccienoBarb,  HCIOJB3YS  SKCIEPUMEHT,  HaOJIOJEHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYIOJbHUKA, KBaJapara,
pa30uBaTh Ha TPEYTOJBLHUKH C OTIOPOI HA BOIIPOCHBIH IJIaH.
O00CHOBBIBATh, ONIPOBEPraTh C IOMOILIBIO KOHTPIPUMEPOB
YTBEPXKICHUS O TMPSAMOYTOJbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKIACHHUS.

H3MepsATh U CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM
4HCI€ B MHOTOYIOJBHHUKE, CPABHHMBATH YIJIbI; PACIO3HABATH




OCTpBIE, IIPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

PacnosnaBars, H300paxaTh OCTPOYT'OJIbHBI,
IIPSAMOYTOJIBHBIM, TYIOYTOJIBHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUN  TPEYroJbHUKU (IpU HEOOXOJUMOCTH C
MCII0JIb30BAaHUEM BU3YAJIbHOM OIOPHI).

BoruncasaTs IIEPUMETP MHOT'OYT'OJIbHUKA, IIJIOIIA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSMOYrOJbHUKH, Ha PaBHBIC
¢Gurypbl, HUCHOJB30BaTh METPUUYECKUE €AWHULIBI H3MEPEHUS
JUTMHBI U TIJIOIIAU C OTIOPOM HA aJTOPUTM yUEOHBIX ACHUCTBUH.
Hcnonb3oBarh npulIAMKEHHOE M3MepeHHe [UIMH U ILIOMAeH
Ha KjeT4yarod Oymare, TPUOMMKEHHOE W3MEPEHHUE [THHBI
OKPYKHOCTH, IUIOIIAIN Kpyra.

THogoxureabHbIE U

Iensie qHca. *Moynb 4HucIa, reoMeTpuyeckas

I[IpuBOAUTH NpPHUMEPHI HCIOIB30BAHHUS B PEATBHON KHU3HHU

OTpHNATE/bHBIE  |MHTEpHpeTaiys Moayis. YKucIoBble MPOMEKYTKU™ . TIOJIOKUTENIBHBIX M OTPULIATENBHBIX YUCE]L.
uncaa TonoKuTeNbHEE 1 OTpUUATeNbHble wncma. Cpapierue | VI300PAKATE [EIbIE UHCIA, TONOKHTEILHEIC H OTPHIATEIHHELE
(40 4) HOJIOKUTENBHBIX M OTPULATENBHBIX uKcel. Apudmerndeckue | T¢I TOYKaMU  Ha  9HCJIOBOM  HPIMOM,  HCHOJIBL30BATH
NEWCTBHUS C TIOJOKUTETLHBIMA U OTPULIATENBHBIMH UkcIamMy, | TACTOBYIO MPAMYFO UL CPaBHCHUS TUCCT.
PelmeHye TEKCTOBEIX 30101 IpuMeHsATh NPaBHJA CPABHEHUS, YIOPAJ0YMBATH LEJIbIE
yucia; *HaX0AUuTh MOJIYJIb yucia™.
®opMyJIHPOBATH NPABHJIA BBIYUCIEHHUS C MOJIOKHUTEILHBIME 1
OTpHLIATEIBLHBIMU YUCIAMM, HAXOAMThL 3HAYEHHS] YMCIOBBIX
BBIPAKECHU, CoJIepIKaIlNX IEUCTBUSA
C TOJOXUTENbHBIMH M OTPMUATENbHBIMHM YHCIAMH  HpH
HEOOXOAMMOCTH C OHOPO¥ Ha ATOPUTM IIPABUIIA.
IIpuMeHsATL CBOMCTBA CIOKEHHMS M yMHOXEHHS  JUIS
IpeoOpa3oBaHys CyMM M IIPOU3BEICHUIA.
Hpeacrapaenne  |IIpsAMoyronbHas cucTeMa  KOOPAMHAT HA  IUIOCKOCTH.| OOBSCHATh M WLUIIOCTPHPOBATHL HNOHSITHE NPAMOYIOJILHOM
JAHHBIX KoopuHaThl TOUKH Ha IIOCKOCTH, a0CLKCca U OPIHHATA. CHCTEMbl ~ KOOPAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 ) CTon6uaThie M KPYroBble UATPAMMBL. TEPMUHOJIOTUIO; CTPOMTh Ha KOOPMHATHOMN MIIOCKOCTH TOUKH

IIpaktuyeckas pabdota «IlocTpoenue quarpamMmy.
Pemenne  TEKCTOBBIX  3amad,  COJEpPXKAIIMX  JIAHHBIE,
IIpeJICTaBJICHHbIC B TAOIMIIAX U HA TUarpaMmax.

¢urypsl 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.
Yurarth cToJIOUaThle U KpPYTOBbI€ JMarpaMMBl;




HHTEPIPETHPOBATH JIaHHBIC; CTPOUTH cron0yareie
AuarpaMmbl.

Hcnoab3oBath HH(pOPMANNIO, NIPEACTABICHHYIO B Tabauuax,
Ha auarpamMmax MmMid peIICHHA TCEKCTOBBIX 3aJad W 3a4ad U3
pEATBHOM )KU3HH.

Harasignas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
9 v)

*TIpsaMoyroyibHBIN Napajuienenunen, Kyo, npusma, nupaMmua,
KOHYC, IMwmHAp, Mmap u  cdepa. H3obpaxenue
MIPOCTPaHCTBEHHBIX ¢uryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, IMJIMH/IPA U KOHYCA.

[IpakTnueckas pabora «Co3nanue Mojiernen
MPOCTPAHCTBEHHBIX (PUTYDPY.

[Tonsatue o60bEMa; eauHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIFHOTO Tapajulesienumena, Kyoa, GopMyinsl 00bémMa™.

Pacno3naBath Ha  Yeprexax, pHUCYHKAX, ONHCHIBATH
nUpamMuy, MpU3My, MUIHHIP, KOHYC, IIap, H300paskaTh UX OT
PYKH, MOJEJMPOBATH U3 OyMaru, MIacTUINHA, IPOBOJIOKU U JIp.
¢ HampasJsitoled nomonibio. [IpuBoAUTHL MpUMeEpPBI 0OBEKTOB
OKPYXKaIOIIEero MUPa, UMEIOIINX (DOPMBI HaA3BAHHBIX TEJ.
Hcnonab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC B TUAMETP, Pa3BEPTKA.

H3yyaTh, KUCIOJIB3YS SKCIIEPUMEHT, HAOIIOJEHHE, U3MEpPEHHE,
MOJICIMPOBAaHNE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TeJ, BBISIBJISATH CXOACTBA W Pa3IHIMS:
MEXy MUPaMHUION U IPU3MON; MEXKY HHJIUHIAPOM, KOHYCOM U
HIapOM.

Pacno3HaBaTh pa3BEPTKM Mapajuienenunena, Kybda, MpHU3MBL,
NUpPaMHJIbl, KOHYCA, [IIMHIPA; KOHCTPYHPOBATH JTaHHBIC Tella
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIM C HamlpaBJsoLIeH
MTOMOIIKIO.

Co3xaBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymard,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIOPOi Ha aJrOPUTM YUeOHBIX
NIEUCTBUI.

H3mepsaiTh Ha Moaeasix: UIMHBI pPEOEpP MHOTOTPAHHUKOB,
JIaMeTp miapa.

Boruucasite mo  ¢opmyiaam: 00bEM  IPAMOYIOJIBHOTO
napajuienenunena, Ky0a; HCHOIb30BaTh EAWHUIBI U3MEPEHUS
00bEMa; BBIYHCJIATH OOBEMBI TEJ, COCTaBJICHHBIX U3 KYyOOB,
NapauIeJIeNUIEOB; pelaTh 3aJa4i C PEAIBHBIMU JTaHHBIMHU C
OTIOPOY Ha CIPABOYHYIO HH(POPMAILIUIO.

IMoBTOpEHUE,

HOBTOpeHI/IC OCHOBHBIX TOHATHA W METOIOB KypCOB 5ué6

Bbruucaarsb 3HAYCHUA BBIpa)KCHI/II\/’I, COJACpKaInX




00001IEHHE,
CHCTEeMATH3 Al
(20 v)

KJIaCCOB, 0000IIEHNE U CHCTEMATH3ALINS 3HAHMIA.

HaTypajJbHbIC, LEJIble, TOJOKUTEIbHbIE M OTPULATEIIbHBIC
quciaa, OOBIKHOBEHHBIE W JIECSATUYHBIE APOOH, BBIMOJIHSATH
peoOpa3oBaHUs YMCET U BBIPAKEHUNW NPU HEOOXOIUMOCTH C
HaIIPaBJIAOMIEH TOMOILBIO.

BbiOupar,  cmocod  CpaBHEHHA — YHCEl,
NPUMEHSATh CBOMCTBA apu(METHUYECKHX
palMOHAIN3AMY BBIYUCICHUN.

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

Pemath npocreiiiue 3aga4n pa3HbIMHU CIIOCO0aMu.
OcyumecTBJISTh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBHU H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

BBIYHCIICHHIA,
NEUCTBUI  JUId

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 'OAAM OBYYEHMUS)

7 knacc (ne menee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTH3MPOBATh U oboramarb 3HAHMS 00
BbIYHCJICHHSI. ApudmMernueckne JCHCTBHUS C pPAIlMOHAIBHBIMHA YHCIAaMU. | OOBIKHOBEHHBIX M ICCATHYHBIX JIPOOSX.
PanuonanbHbIe CpaBHeHMe, yNOpPsI0YMBAaHUE PAIMOHAIIBHBIX YHCE. CpaBHHMBATH W YHOPAA0YMBATH APOOHU, IPeoOPa3oBbIBas MPH
quciaa Crenenb ¢ HaTYpaJIbHBIM I1OKA3aTEJIEM. HEOOXOAMMOCTH  JICCATHYHBIE JpoOM B  OOBIKHOBCHHBIC,
(25 9) Pemienne 0CHOBHBIX 3a7jad Ha JIPOOH, MPOILIEHTHI U3 PEaNbHOM | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO

MPAKTUKHU.

[IpusHaku  OENUMOCTH,  PA3JI0KEHUSA
HATypaJbHbIX YHUCEIL.

Peanbubie 3aBUCHUMOCTH. [Ipsamas
MPONOPLUOHAIIBHOCTH.

Ha MHOXXHUTCIIN

u obpatHas

JECATUYHYIO 1pO0b.

IIpumensiTe  pa3sHooOpasHble  CHOCOOBI M NPHEMBI
BbIYMCJICHUS 3HA4YeHU APOOHBIX BbIPAMKEHUM, COICPKALINX
OOBIKHOBEHHBIE U  JIECATUYHBIE JpPOOM: 3aMEHATh IpH
HEOOXO/IMMOCTH  JECATUYHYIO  JIpoOb  OOBIKHOBEHHOH M




OOBIKHOBEHHYIO JECATUYHOM, MPUBOANTH BhIpAXEHUE K (opme,
HanOoyiee yHOOHOM Ui  BBIUMCIEHUH, NpeoOpa3oBBIBATh
JIpOoOHBIE BBIPAKEHUS HA YMHOXXEHHME W JEJIEHUE IECSITHUHBIX
npo0eil K NeHCTBUAM C LEeNbIMU YuciaamMu (IIpU HEOOXO0UMOCTH
C HaMpapJIAIOLIE TOMOIIBIO).

I[IpuBoauTh uyMCI0OBBIe U OyKBeHHbIe NMPHUMEPbl CTCICHU C
HATYpaJIbHBIM IIOKa3aTeleM, OOBSICHASA 3HAYEHHsS] OCHOBAHHS
CTETNEHM UM IOKa3aTessl CTENEeHH, HaXOJUTh 3HAUEHUsl CTereHei

Biza @ (2 — J1I060e PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCIIO) C OTIOPOM Ha CIIPAaBOYHYIO MHPOPMAIHIO.

[Tornmarte cMblica 3anMcH OOJIBIIMX YHCeJT C NOMOIIbIO

JAecATHYHBIX /Apo0deii U creneHel unciaa 10, TpIMEHATH UX B

peajibHbIX CUTYalMsIX.

IIpuMeHSITH IPU3HAKY IETUMOCTH, PA3JI0KEHNUSI HA MHOKHUTEIN
HaTypaJbHBIX YUCE.

Pemars mnpocreiimme 3ajayM  HAa  4acTH, IIPOLICHTBHI,
MIPOTIOPIIMH, HA HaXOXKJICHUE ApoOu (MTPOICHTA) OT BETUYUHBI U
BEIMYUHBI 10 €€ 1poOu (mpoleHTy), aApodu (MporeHTa),
KOTOPBIA COCTABJISIET OJHA BeIMYMHA OT JApyroil. IlpuBoanTs,
pa3oupaTh, OLEHUBATH PA3JIUYHbIC PEUICHUS, 3aMCH PEILICHUN
TEKCTOBBIX 3a]au.

PacnozHaBaTh M OO0BSACHATH, ONMPAsACh HAa OIPEICIICHU,
OpsIMO  TPONOPIMOHANbHBIE M OOpPaTHO MPOMOPLHUOHAIBHBIE
3aBUCUMOCTH MEX/y BEIMYUHAMH; NPUBOJAUTH MPUMEPbI 3TUX
3aBUCHMOCTEHl M3 peampHOr0 MHpa, U3 JAPYruX y4eOHBIX
MPEIMETOB.

Pemarp npocreiinyie mpakTHKO-OPHEHTHPOBAHHBbIE 3a4a4u

Ha  Japo0u, TNpOLeHTbl, MNpPSAMYWW H  00paTHYIO

NPONOPIHOHATbHOCTH, POMOPINH.

Auaredpanvyeckue
BBIPAKCHHU S
(27 9)

bykBennble  Bbelpaxenus.  llepemennsle.  JlomycTumele
3HAYEHUs NepeMeHHBIX. DopMyIIbI.
IIpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHHUH, PACKPBITHE CKOOOK

Osaanerb Ha 0azoBom YPOBHE anredpanydecKkoit
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMeHSThL €€ B IIpolecce
OCBOEHHMSI yUeOHOTO MaTepuaa.




Y TIPUBE/ICHUE MOI00HBIX CIIaracMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.
MHorouneHsl. Crnoxenue, BBIYUTAHUE, YMHOKECHHE
MHOroujaeHoB.  DopMynbl  COKpAaIIEHHOTO  YMHOXEHUS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKHTEIIH.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAKCHHHA IMPH 3aJaHHBIX
3HAYEHUAX OYKB; BBHITIOJHATH BEIYMCICHUS IO (POPMYIIaM.
BbInoaHATHL 1peoOpa3oBaHUsl LIEOT0 BbIPAXKEHHUSI B MHOTOWJIEH
MIPUBEICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.
BpINOTHATL YMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W
MHOTO4YJIEHa Ha MHOTOWIEH, NMPUMEHATh (OpMyJbl KBajpaTa
CyMMBl M KBajJpaTa pa3sHOCTHM C OIIOPOM Ha CIPaBOYHYIO
MH(pOpPMALHIO.

OcyumiecTBJASATh PA3JI0KEHUE MHOTOWICHOB HA MHOKHUTEIN
NyTéM BBIHECEHMSI 32 CKOOKHM OOIEro MHOXKHUTENS, IPUMEHEHHS
bopMynbl  pa3HOCTH KBagpaTroB, (OPMYNI COKpPAIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.
I[IpumeHsiTh MpeoOpa3oBaHME€ MHOTOYJICHOB Ui pElIeHUs
pa3IMYHBIX 3aJa4 W3 MAaT€MAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCH C HCTOPUEN PA3BUTUA MATEMATUKHU.

YpaBHeHus1
U HepaBeHCTBa
(20 v)

VYpaBHenue, npaBuiia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTD YPABHEHUM.

JIuHeitHOe ypaBHEHUE C OJTHON MEPEMEHHOI

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

*JIuHeitHOoe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 Tpauk™.
Cucrema IByX JUHEHHBIX YpPAaBHEHUH C IByMs ME€pPEMEHHBIMHU.
Pemenune cucreM ypaBHEHHMI CHOCOOOM TMOJICTAHOBKU U
CHOCOOOM CIIOKEHHUS.

PemiaTp JMHEHHOE ypaBHEHHME C OJHOW TEPEMEHHOW,
NpUMeHsiA MpaBHJIAa NEPEX0Ja OT HCXOJHOTO YPAaBHEHHS K
paBHOCWJIBHOMY €My Oosee mpoctoro Buma. IIpoBepsiTh,
SBIISICTCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUSL.

IMoadupaTs npuMepbl Hap YUCEN, SBIAIOIMIMXCA PELICHUEM
JMHEHHOTO ypaBHEHUS C IBYMS IIEpEMEHHBIMH.

CTpouTth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO
ypaBHEHHUs C JBYMs IEPEMEHHBIMH (IIpU HEOOXOAMMOCTH C
HCIOJIb30BAHUEM CMBICIIOBOM OTIOPBI); MOJB3YSICh TpaduKoM,
NMPUBOJAUTH NPUMePbI PELICHUS YPABHEHUS.

HaxoauTh peleHue CUCTEMBbl ABYX JIMHEHMHBIX YpaBHEHHH C
IBYMsI TIEPEMEHHBIMH C OMOpOW Ha alrOPUTM Y4eOHBIX
NIEUCTBUI.

CocTaBJiSITh U pelIaTh YPaBHEHUE WIN CUCTEMY YPABHEHUH I10
YCIIOBUIO 3aJaud, MHTEPHPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/layd TOJYYEHHBbIH pe3ynbTaT € ONOpPOM Ha
BOIIPOCHBI IJIaH.




Koopaunartsi
U rpaguKH.
DyHKUUHA
(24 9)

Koopaunara Toykn Ha mnpsmMoi. YMCIOBBIE INPOMEXKYTKH.
Paccrosnue Mmexay 1ByMs TOYKaMH KOOPAVMHATHOU NPSMOK
[IpssMoyronpHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. [IprMepsr
rpaduKoB, 3amaHHBIX (Qopmynamu. YUtenue TpaduKOB
pealbHBIX 3aBUCUMOCTEN.

[onsitne ¢ynkmun. ['padpuk ¢dynkimun. CpoiicTBa (QYHKIHA.
Jluneiinas  ¢ynknus. [loctpoenme rpaduka aHHEHHOU
bynkimu. ['paduk yakuuu y = KX + b,

HN3o6paxkarb Ha KOOPJAMHATHOU IpsIMOI TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIIMCHIBATH X HA ANreOpandecKoM S3bIKE.
OtMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AWHATaM; CTPOUTH TI'padUKHA HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (OpPMYJIaMH, B TOM YHUCIE C TOMOMIBIO IU(PPOBBIX
nabopaTopuil.

I[IpumensiTh, H3y4aTh NPEeUMYILIECTBA, HHTEPHPETHPOBATH
rpaduueckuii crnocod MpeCTaBIeHUs U aHaJIn3a pa3HO0Opa3HOM
YKU3HEHHOU nH(popManuu.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIMH, OBJIAJIEBATh
(GyHKIMOHAIBHOW TEPMHUHOJIOTHEM.

Pacno3naBarh JuHelHy0 QyHkiuio Y = kKX + b, onuceiBarh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3HaYeHUH KodpPuimentos K u b
(pu HEOOXOAMMOCTH C OIIOPON HA ANTOPUTM MPaBUIIA).
Crpours rpadpuku muHeHON QyHKINU, QyHKIMU Y = KX + b
HUcnonb3oBars uudpoBbie pecypcbl I ITOCTPOCHUSA
rpadukoB PYHKIIMI U U3yU4EHUS UX CBOKCTB.

[IpuBoAMTH TIpUMEPHI JMHEWHBIX 3aBUCHUMOCTEH B peajbHbBIX
nporeccax U sIBICHUsX.

IToBTOpPEHUE
U 00001IeHUe
(69)

[ToBTOpEHNE OCHOBHBIX MOHATHHA M METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUHA.

BpiOuparb, mnpUMEHATH  CHOCOOBI  CPAaBHEHUs  YHCEIL,
BBIYMCIICHUH,  MpeoOpa3oBaHUN  BBIPAKCHHUH,  PEHICHUS
ypaBHEHUH MPU HEOOXOJUMOCTHU C HAMPABJISIOUICH TOMOIIBIO.
OcyumiecTBJISATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUU H
CaMOTIPOBEPKY pe3ylibTaTa BBIYUCICHUH, MPeoOpa30BaHMUIA,
MOCTPOCHU.

Pemiate mpocTeiilnMe 3agayM U3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4yecKHe 3HAHMS Ul PEIICHUs 3a1a4 U3
JIPYTUX TIPEIMETOB.

Pemiars mnpocreiinne TeKCTOBbIC 3a4a4HM, CPAaBHUBATh,
BBIOMPATH CIIOCOOBI PEIIECHUS 3a7a4H.




8 kiacc (He menee 102 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ Coa€cpiKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucna n KBampaTtHblii  KOpeHb U3 UHCIA. *Tlonatue 00| MopMy/JHpPOBATH ONpeejieHHe KBAaIPaTHOTO KOPHsS M3 YUCIA,
BbIYHCJICHHS. UppaluoOHaIbHOM  yucie.  JlecATuuHble  NPHUOIMKEHUS | apU(PMETHUECKOTO KBaJPAaTHOIO KOPHS MPH HEOOXOJAWMOCTH C
Keaaparusie HMPPALMOHAIBHBIX YHCEI. BHU3yaJIbHON OIIOPOM.
KOpPHH JeiictButenpHble uncna. CpaBHeHHE NEHCTBUTENbHBIX uncen™. | [IpuMeHsiTh OlNepaluio H3BJICUEHHS] KBAJIPATHOTO KOPHS U3
(15 9) ApubdMeTnueckuii KBaipaTHBIN KOPEHb. YHCIIa, HCTOJIb3Ysl TPU HEOOXOIMMOCTH KAJBKYJISITOP.

VpasHenue Buaa X2 = a.

CaoiicTBa apudmMeTnyecKux KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHre  YUCIOBBIX  BBIpAXKEHUI,
KBaJPaTHbIE KOPHHU.

COJIepIKaIInX

OlleHl/lBaTl) KBa}IpaTHI)Ie KOpHI/I I CJIbIMU qucJIaMun nu
JNCCATUYHBIMU )Ip06${MI/I.

CpaBHI/IBaTb n yHOpﬂ}IO‘II/IBaTb paHI/IOHaJ'II)HI)Ie 58
I/IppaHI/IOHaJ'H)HBIe qHucia, 3allMCaHHbIC C IMTOMOIIBIO KBa}I[paTHBIX
KOpHEH ITPH HEOOXOTUMOCTH C HAMPABJISIOIICH TTOMOIIIBIO.

HccaenoBaty ypaBHEHHE x2 = a, HaxXoJAWUTb TOYHBIE H
npuoOIKEéHHbIE KOpHU pu & > 0.

HccaenoBarh CcBOWCTBA KBaJpaTHBIX KOpPHEW, IPOBOJA
YHUCIIOBbIE S3KCIIEPUMEHTBHl C HCIOJIb30BAHUEM KaJBKYISTOPA
(KoMIIBIOTEDPA).

IIpumeHssiTh cBOWCTBA apu(PMeTHUYECKMX KOPHeH JIs
npeoodpa3zoBaHUsl BbIPAKEHMIA.

BpinoiHATL mpocTeiiliie NpeoOpPa3oBaHUM  BBIPAKCHUM,
CoJIepKallluX KBaJpaTHbIE KOPHU. BhIpakaTb MepeMeHHbIE u3
reoMeTprYecKux U ¢puzndeckux GopMyin Mpu HEOOXOIUMOCTH C
OTIOpPOY Ha MPABUJIO.

BoIuucasaTh 3HAYEHUSA BBIPAKECHUN, COAECPKAIIUX KBAJPATHHIE
KOPHH, UCHOJB3YsI MPU HEOOXOAUMOCTH KaIbKYISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a7a4  dJIEMEHTapHbIE
MPEJICTaBICHUS, CBS3aHHBIE C MPUOTMKEHHBIMU 3HAUYCHUSMU
BEJIMYMH.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.




Yucaau
BBIYHCJICHHUS.
Crenenn

¢ IeJbIM
nokasartejiemM
(74)

Crenienb c 11es1bIM TIokazareneM. CTaHaapTHas 3aMuch YKCIa.
PazMepsl 00BEKTOB OKpYKalomero Mupa (0T 3JIEMEHTapHBIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JIIUTEILHOCTh MPOIECCOB
B OKpPYKaIOIIEM MUPE.

CBOIICTBa CTENIEHU C IIEJIBIM TIOKA3aTEIIEM.

D opMyTHPOBATH OMpe/IeSieHNe CTEIIEHH € LIENIbIM II0Ka3aTelleM
(pu HEOOXOMMOCTH TI0 BU3YAIIBLHOM OTIOPE).

IIpeacraBiasith 3amuch OOJNBIIMX U MajblX 4YHCENl B
cTaHzapTHOM Bujae. CpaBHHUBATH 4YHUCJIa U  BEJIUYUHBI,
3alMCaHHbIE C UCIIOJIb30BaHuEM cTeneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEN B CTAaHJAPTHOM BUIE NS
BBIPQKCHUSI pa3MEpOB OOBEKTOB, JJIUTEIBHOCTH MPOIIECCOB B
OKpYKaloIlleM MHUpeE.

®opMyJIMPOBaTh, 3aMIUCHLIBATL B CUMBOJIMYECKOH (opme U
WLITIOCTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHU C LENIbIM
nokazatesieM (Mpd  HEOOXOJUMOCTH C  HUCHOJIb30BAaHUEM
BHU3yaJbHOW OTIOPHI).

I[IpumeHsiTh  cBOMicTBA CTENEHU I IpeoOpazoBaHUs
BBIPAKEHUH, COJEpKAIIMX CTENEHH C LENbIM I0Ka3aTeIeM C
WCIIOJIb30BAaHUEM  CIIPAaBOYHOM HWHGOpMAH. BBINOJHATH
JAeficTBUS C YHUCIAMM, 3alUCAaHHBIMU B CTaHJApPTHOM BHJIE
(YMHOXEHUE, JIeNIeHNEe, BO3BEJICHUE B CTETICHBD).

AnredOpanyeckue
BbIPasKeHM .
KBagparubii
TPEXWIeH

(59

KBanpatubiii TpéxwieH. Pa3znokeHue KBagpaTHOTO TPEXWICHA
Ha MHOKUTEJIH.

Pacno3naBarb  KBaApaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYKHOCTb €T0 Pa3JIOKEHUsI Ha MHOKHUTEIIH.

PacknaapiBaTh HAa MHOMKUTEIM KBaJPAaTHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOpPOY Ha aJITOPUTM IMpaBUIIA.

AuredOpanyeckue
BbIPa:KeHH .
Anredpanyeckast
Apodhb

(15 4)

AunreOpandeckast ApoOb. JlomycTHMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJIAIIMX B  anreOpanyeckue  BbIpaxkeHUs. (OCHOBHOE
CBOMCTBO anredpanveckoii qpoou. Cokparienue Apooei.
Crnoxenue, BbIYUTAHUE, YMHOYKECHHUE 17 () (9314 (&
anreOpandeckux apooOeit. [IpeoOpa3oBaHue  BBIpaKEHUH,
coJiepkamux aredopandeckue Apoou.

3anuceiBaTh anredpanueckue BoipaxkeHus. Haxoguts o0nacth
OTIpe/IeNIeHUs] PAlIMOHAIIBHOTO BBIPAKECHHUS.

BbINOJHATL YNCIOBBIE NOACTAHOBKH M BBIYMCJIATH 3HAYCHHE
IpoOH, B TOM YHKCIIE C TOMOIIBIO KATbKYJISATOPA.
®opMyJIHpPOBaTHL OCHOBHOE CBOWCTBO anreOpandyeckoil ApoOu
U MPUMEHSTH €ro I peoOpa3oBaHus Jpooeit.

BbINoHATL JAeCTBUSI C aireOpanyecKuMH JIpoOsMH TpU
HEOOXO/IMMOCTH C Hampasisiiomed nomombio. [IpuMeHsTs
npeoOpa3oBaHusl BBIpAXEHUH JUI pelleHus 3a1ad. Beipaxkarth
nepeMeHHbie 13 GopMmyn ((PU3NYECKUX, TEOMETPUUYECKHUX,




OTHCBHIBAIOIIUX OBITOBBIE CUTYallMH) MpPH HEOOXOIMMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

YpaBHeHust

U HEPpaBeHCTBA.
KBaaparusie
YPaBHEHUSA

(15 4)

KBanpatHoe ypaBHeHue. HemosHoe KBaJapaTHOE ypaBHEHUE.
®dopmya KOpHeW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemienne  ypaBHEHMH,  CBOIAIIMXCS K  KBaJpaTHBIM.
[Ipocreiimue qpoOHO-paMOHATHHBIC YPaBHECHUSL.

Pemienne TEKCTOBBIX 3a7ady C MOMOIIBK  KBaJpPAaTHBIX
YPaBHEHUM.

Pacno3HaBaThb KBaJpaTHBIC YpaBHEHUSI.

3anucebiBaTh (Qopmyay KOpHEH KBaJApaTHOIO YPaBHEHMS;
pelmiaTh KBaJApaTHbIe YPAaBHEHUs] — IIOJHbIE U HEMOJHbIE (C
UCTIOJIb30BaHUEM CIIPABOYHON HHPOPMALINN).

I[IpoBoauTs  mpocTeiiliue  HCCAEJOBAHMSA  KBaJpPaTHBIX
YpaBHEHUM.

Pemath ypaBHeHMSs, CBOJAIINECS K KBAJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHUil W 3aMEHON TNepeMEHHOW ¢ Omopold Ha
QITOPUTM TIPaBHJIA.

HaOurogath ¥ aHaJIM3MPOBATH CBA3bL MEXKIYy KOPHAMU H
K03 duIMeHTaMH KBaJpaTHOTO YpPaBHEHUSI.

*TIpuMeHsTh TEOpEMY Buera JU1sL pelieHus
3aja4 (C UCMoIb30BaHUEM 00pa3ia)™.

Pemiate TekcTOBBIE 3agauM anreOpanyeckuM CHOcoOoM:
HEPEeXOJUTh OT CIIOBECHOM (OPMYIMPOBKM YCIOBHS 3alau K
anreOpanveckoil MoJenu MyTéM COCTaBJICHHS ypaBHEHHs (Tpu
HEOOXOJAMMOCTH C  HAaNpaBIAIONICH IMOMOIBIO);  peliaTh
COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBATh PE3YiIbTaT.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus

U HepaBeHCTBA.
Cucremsl
YPaBHEHUil

(13 v)

JluneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIIeHUs YPaBHEHUH B LEJbIX YHCIIaX.

Pemenune cuctem JByX JMHEHHBIX YypaBHEHUH C ABYMS
nepeMeHHbIMU. [Ipumepbl perieHus: CUCTeM HEJTMHEHHBIX
yYpaBHEHUH C ABYMS IIEPEMEHHBIMHU.

*T'paduueckass  uHTEepmpeTalyss  ypaBHEHHUS C  JABYMs
MEPEeMEHHBIMHU U CUCTEM YpaBHEHHH C IByMs IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM.

Pacno3HaBaTh JIMHEIHBIC yPAaBHEHUS C IBYMS IEPEMEHHBIMM.
Crpouthb rpaQuKu JIMHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNOJab3ysl Hu(ppoBble pecypcehl (IpU HEOOXOIUMOCTH C
OIIOPOi Ha aNIrTOPUTM Y4EOHBIX AEUCTBUIN).

Paznuyares napajulesbHbIE U NEpECEKaroIMecs IpsMble 10 UX
YPaBHEHUSIM.

Pemiate cucreMbl JABYX JIMHEHHBIX YPaBHEHUH C JByMs
NIEPEMEHHBIMH MOJICTAHOBKOM U CIIOKEHUEM.

Pemiath npocTtednine CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJIAETCS TMHEWHBIM MIPU HEOOXOJUMOCTH C HalpaBJIIoOLIeH
MIOMOILBIO.




*IIpuBoauth rpaduyecKyl0 MHTEpPHpPeTAlNI0 PEIICHUA
YpaBHEHUs C JABYMs IEPEMEHHBIMU U CHCTEM YpPaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

PemaTh TeKCTOBbIE 32/1a4H AIreOPaMuECKUM CIIOCOOOM.

YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH cBOlicTBa YHUCJIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0HOM NEpeMeHHON. JIMHEHHbIE HEPABEHCTBA C | WULIIOCTPUPOBATh X HA KOOPAVMHATHOU IIPSMOM.

HepaBencrBa O/IHOI mepemMeHHOW W ux pemeHue. Cuctembl JIHHEWHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 33/1a4.

(12 v) HEpPABEHCTB C OJIHOW MEPEMEHHOM U UX PELICHUE. Pemarh JuHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300pakenue perieHns JMHEHHOT0 HEPaBEHCTBA U UX CUCTEM | M300pa)kaTh pelICHHE HEPaBEHCTBA HAa YHCIOBOU MPSIMOM.
Ha YUCJIOBOU IIPSMOIA. Pemiath cuCTEMbI JINHEWHBIX HEPABEHCTB, N300paKaTh pellIeHue

CUCTEMBl  HEpPAaBEHCTB  HAa  YUCJIOBOM  MpAMOW  IIpH
HEOOXOJUMOCTH C BU3yaJbHON OTIOPOH.

DyHKIUMN. [lonstne ¢ynkauu. OO6macTh omnpenesneHns M MHOXeCTBO | Mcmoab3oBaTh  (QYHKUHMOHAIBHYIO ~ TEPMHUHOJIOTHIO W

OcHoOBHBbIE 3HaueHni GyHKIU. CriocoOb! 3a1aHust GyHKITHA. CHMBOJIUKY.

MOHATHS I'paduk pynkuuu. CpoiictBa GyHKUNH, UX OTOOpakeHHE HA|BuIuMcasTh 3HaAYeHUsl QYHKUUHN, 3aJaHHBIX QopMmynaMu (Tpu

(54) rpaduke. HEOOXOJAMMOCTH HCMOJB30BaTh KaJbKYJSITOP); COCTABJISATH
Ta0UIbI 3HAYEHHH QYHKITHH.
CTtpouthb no Toukam rpagpuku QyHKINHA.
OnuceiBaTh cBOlicTBa (DYHKIMHM Ha OCHOBE €€ rpaduyeckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HampabisioLIei
MIOMOILBIO.
Hcnoab3oBaTh  QYHKUUOHAIbHYI0  TEPMHUHOJOTHI0O  H
CHUMBOJIMKY.
HccaenoBarpy npuMepsl IpaduKoOB, OTpaKalOUIMX peajbHbIE
npoueccsl n siBieHus. IlpuBoguTh MpHUMeEpPbI IPOLECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnosib30BaTh KOMIIBIOTEPHBbIE POrPAMMBI JUUIs TIOCTPOCHHUS
rpadukoB QyHKIUN U U3y4EHUS UX CBOUCTB

DyHKIUH. Urenue wu mnoctpoeHue rpadukoB ¢ynkuuil. Ilpumeps: | Haxonuth ¢ momompbio rpadguka GyHKIMN 3HaU€HUE OJJHOM U3

Yucnosbie rpaduKoB QYHKIMHA, OTpaXKarOIINUX peaJbHbIe MPOLECCHI. paccMaTpUBaEMBbIX BEIMUYUH T10 3HAYEHUIO APYrOU.

GyHkuun

q)y}IKI_[I/II/I, OITKMChIBAIOIINEC MpAMYHO

u oOpaTHyI0

B HeclOXHBIX Cily4asx BbIpaKkaTh (opMyJI0il 3aBHCHMOCTH




9y IPONOPIHOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | MexIy BEJIMYHMHAMHU.
I'paduk Gynkuuu y = X2 OnuceiBaTh XapakTep M3MEHEHHMS OJIHOM BEJIMYUHBI B
Oyaxmn y = X2,y = X3,y = VX, Y :E; *rpadrueckoe 3aBUCUMOCTHU OT U3MEHEHUS APYrou }
pEIIeHHeE YpaBHeHHH K CHCTEM YPABHEH gﬁ.* Pacno3sHaBaTh BUABI H3Yy4aeMbIX (DYHKIIHA. UHOKaCibIBaTI)
CXeMaTH4YeCKH II0JIO)KEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpaMKoB GyHKIMit BU/JIA: y = X y = %3,
Y= VE Y =5
Hcnouab3oBaTh GQyHKIHMOHAIBHO-TPaduIecKue
npeAcTaABJIeHHs ISl PELLIEHUS U UCCIIeI0BaHUS YpaBHEHUH U
CHUCTEM ypaBHEHMM.
I[pumensTe nMppoBLIe pecypehbl Uil NOCTPOSHUs I'paUKOB
GyHKIMH.
IToBTOpPEHUE [ToBTOpEHNE OCHOBHBIX NOHATUH W METOAOB KypcoB 7 u §|IIpuMeHAAITH cMOCOOBI CPAaBHEHMS YHUCEN, BBIYHMCIICHHM,
U 00001IeHHE KJ1acCOB, 0000111eHNE 3HaHUM. npeoOpa3oBaHUil BbIPaXKEHHUM, peIlIeHUs] YpaBHEHUH.
(64) OcyliecTBJIATHL CAMOKOHTPOJIb BBINOJIHACMBIX JCUCTBUHA U

CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHUH, MpeoOpa3oBaHHM,
MOCTPOECHU.

Pemars 3agmaum M3 peaJlbHOM JKU3HH, NPUMEHATH
MaTeMaTHYeCKUe 3HAHUS [UIs pEHIeHHs 3ajad W3 JpYyrux
PEIMETOB.

Pemats TekcTOBBIE 32]a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelleHus 3a/1a4H.

9 kaacc (e menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4a0MXCsl

Yucaan

PammonansHbie qucia, *I/IppaI_II/IOHaJ'ILHLIe YHucjia, KOHCYHBIC U

Pa3BuBaTthb npeacraBjeHuss O YuCIax: OT MHOXCCTBA




BbIYHCJIEHUS.
JleiicTBUTEIbHBIE
ymucaa

(9 9)

OeCcKOHEUHbIE JECATUYHBIC Ipoou. MHox€ecTBO
JNEUCTBUTEIIBHBIX ~ YHUCEN, JCHCTBUTEIBHBIE YHCIA  Kak
OEeCKOHEUHbIE JecATUYHbIE JApoOu. B3auMHO oaHO3Ha4YHOE
COOTBETCTBUE MEXKIY MHOKECTBOM JCHCTBUTENBHBIX YUCET H
MHOECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHEHHE  [ICHICTBHTENBHBIX  YHCEN,  aphU(MeTHUecKue
NEHCTBUS C IEUCTBUTEIILHBIMU YUCTaMH. >

[Tpubnmxénnoe 3Ha4YCHHE BEJINYMHBI, TOYHOCTb
MPUOTKEHHUS.

Oxpyrnenne wumcen. Ilpuxkuaka U OIEHKa pe3ynbTaToB
BBIYMCIICHU .

HaTypaJIbHbIX YHCEII 10 MHOKECTBA JEHCTBUTEIBHBIX YHCEIL.
O3HakoMHTBCS c BO3MOXHOCTBIO MIPEACTABICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OSCKOHEYHOU IECSITHYHOU Apodu,
NPUMEHSATHh JIECATUYHbIE MPUOIMKEHUS palUOHATIbHBIX U
MPpPalOHAIBHBIX YUCEN.

*3anuchIBaTh, CpaBHMBATH U YIOPAX0YUBATH
JIEHCTBUTEIIbHBIC YK CIIa™.

BbinoiHATL, coyeTas YCTHbIE M IMHCHbMEHHBIE MPUEMBI,
apupMeTnyeckre [IeiicTBUS C pPaLMOHAIBHBIMU YHUCIIAMU;
HAXOJMTh 3HAYEHUS CTENEHEW C MENbIMH TOKa3aTelasiMH |
KOPHEH; BBIYMCJISATh 3HAUCHUST YUCIOBBIX BBIPAKEHUH.
I[Monyyuts mnpeacTraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCEeJT B MPAKTUYECKOM JEATETbHOCTH YEIOBEKA.
AHAJIM3UPOBATHL M [1€J1aTh BBIBOAbLI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTH TPUOIMKEHHUS NEHCTBUTEIHHOTO YHCIIa
MPY PEUICHUH 3a/a4.

OKpyriasiTh JEHCTBUTEIBHBIE UYWCIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIYMCICHUW, OLEHKY 3HAYEHUH  YHUCIOBBIX
BBIPAKECHUIA.

3HaKOMHUTBHCS C UCTOPUEN Pa3BUTHS MAaTEMATHKH.

YpaBHeHus

U HepaBeHCTBA.
YpaBHeHus

C OIHOM
nepeMeHHOI
(14 v)

JluneitHoe ypaBHeHue. PemnieHue ypaBHEHHMH, CBOIAIIMXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOISLIUMXCS
K KBaJIpaTHbIM. bukBajpaTHbie ypaBHEHHUS.

*TIpumepsl pelieHHus ypaBHEHUN TpeThbell U 4YeTBEPTOU
CTETeHEe! pa3ioKEeHHEeM Ha MHOKUTEIH. ™

Pemenue npoGHO-paliioHATbHBIX YPABHEHUH.

Pemenune TeKCTOBBIX 33724 aNreOpandeckumM METOJIOM.

OcBauBarb, 3aNOMHMHATHL M NPUMEHATHL rpaduyeckue
MeTOAbl MPHU PELICHUH ypaBHEHUI, HEPAaBEHCTB U HUX CUCTEM
(mpu  HEOOXOJMMOCTH C ONOPOM Ha aJIrOPUTM Y4EOHBIX
JIEHCTBHI ).

Pacno3HaBathp 11ebie U APOOHBIE YPAaBHEHUS.

PemaTh JMHeliHbIe W KBaJpaTHble YPaBHEHHs, YPABHEHUS,
CBOJSNIIMECS K HHUM, MPOCTEHUIINEe IpOOHO-palMOHATBHBIC
YpaBHCHHSI.

IpemsiaraTh BO3MOXKHBIE CIIOCOOBI PEIICHNsI TEKCTOBBIX 3ajad,
00Cy’kIaTh HMX W Ppelmarbh TEKCTOBbIE 3a/aud  Pa3HBIMU
crioco0amu.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTH MaTeMAaTUKU




YpaBHeHus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero Tpaduk. | OcBamBaTh W NMPUMEHSATHh NPUEMBI PEIICHHUS CHCTEMBI IBYX
1 HepaBeHCTBA. Cucrema IByX JMHEMHBIX YPaBHEHHUM C ABYMs IE€PEMEHHBIMHU |JIMHEWHBIX YpaBHEHUI C JByMs NEPEMEHHBIMU U CUCTEMBI JBYX
Cucrembl n e€ peumieHue. Pemenue cucreM IByX YpPaBHEHHM, OJHO W3 |YypPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SBISCTCS JIMHEHHBIM
yYPaBHEHU KOTOPBIX JIMHEMHOE, a APYro€ — BTOPOM CTEIICHMU. (o BU3yallbHOM O1IOpE).
(14 9) I'padmyeckas wHTEpHpeTallds CUCTEMbl ypaBHeHHH ¢ 1aByMs | Mcmoab3oBaTh (yHKIHOHATHHO-TpaUUICCKUE MPEIACTABICHUS
[IEPEMEHHBIMHU. JUIA pellleHUsl U Mccilel0BAHUS] YDABHEHUN U CHCTEM.
Pemenue TeKcTOBBIX 3a71au alNredpandeckum crocoooMm. AHAJIM3UPOBATH TEKCTHI 33/1a4, peliaTh UX ajareOpanyecKum
CIOCOOOM: MepPexXoaUTh OT CJIOBECHON (POPMYIHPOBKH YCIOBUS
3a/1a4M K anredpandeckoi MOAEIu MyTEM COCTABICHUS! CUCTEMBbI
YPaBHEHUH; pemIaTh COCTABJICHHYIO CUCTEMY YPaBHEHUN;
HHTEPNpPeTHPOBATH PE3YJIbTAT.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTUSA MATEMATUKU
YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. YuraTh, 3anucbiBaTb, MNOHUMAThb, HHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PElIECHUE. | HEPaBEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOW W WX | BuIMoHATHL MpeoOpa3oBaHusl HEPABEHCTB, MCIOJIb30BATh IS
(16 9) pelIeHue. npeoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBagparHble HepaBEHCTBA U UX PEILLICHHUE. Pacno3naBaTth JIMHEIHBIE U KBaJAPAaTHBIE HEPABEHCTBA.
I'padmueckass uHTeprnperanuss HepaBeHCTB M cucTeMm|Pemarp  JTuHEHHbIE  HEPaBEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAJpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIAATh ITOJTYYCHHbIC PEIICHUS.
M300paxkaTh penicHUE HEPABEHCTBA U CUCTEMBl HEPABEHCTB Ha
YUCIIOBOM MPSIMOW, 3amUChIBaTh PEIICHUE C IOMOIIBIO
CHUMBOJIOB.
Pemate KBaJpaTHble HEpPABEHCTBA, HUCHOJb3ys TIpaduueckue
MIPEICTABIICHMUS.
OcBanBaTh W TNPUMEHATH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMHU KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUbl U3y4aeMbIX (YHKUINN; WILIIOCTPHPOBATH
(16 4v) KOOPAMHATHI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPHUH Napaloibl. | CXeMATHYEeCKH, O0bSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHOMN

Crenennble (YHKIHMU ¢ HATypalbHBIMHU MOKa3aTelsMu 2 U 3,
UX rpadyKH ¥ CBOKWCTBA.
Ipaduxu pyukimii: y = kx,y = kx + b, ,y = ax?, y = ax’,

ockocTu rpadukoB ¢yHkmmid Buma: Y = Kx, y = kx + b, ,y
= ax?, y = axd,




— _ k o
y =% Yy = ~ B 3aBHCHMOCTH OT 3HaueHHH KO3 PUIINEHTOB;

OIHUCHIBaTh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTUIHYIO QYHKIIHIO TI0 popmyIre.
I[IpuBoauTH, NPUMEPbI KBAJAPAaTHUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HH, PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh 0COOEHHOCTH TpadyKa KBaIpaTHIHOM
Gynkmmu Yy = ax? + bx + ¢ (upu  HEOOXOmMMOCTH €
HAIPAaBJIAIONIEN TOMOIIBIO).

Crtpourtnb " u300paxaTh CXeMaTH4eCKH rpaduku
KBaJIpaTHYHBIX (QYHKIWUH, 3a1aHHBIX GopMysIaMu Buaay = ax?, y
—ax*+q, y=ax+p? y=a®+bx+c (upm
HEO0OXO0IMMOCTH C BU3YaJIbHOUM OMOpOii).

AHaM3UpOBaTh W MNPHMEHATb CBOMCTBA  M3YyYEHHBIX
GyHKUMH 11 MX TOCTPOEHHSA, B TOM 4YHCIE C IOMOIIbIO
U (PPOBBIX PECYPCOB.

YucaoBbie
MoCJIeI0BaTEILHOC
TH

(15 9)

TlousiTHE YNCIIOBOM MOCIIENOBATEIILHOCTH.

3amaHue TOCIEeNOBATEILHOCTH PEKYPPEHTHOU GOpMyIon u
dhopmysoit N-ro useHa.

ApubdmMernueckas U reoMeTpuueckas mporpeccurd. Dopmysibl
N-ro wieHa apupMETHUECKON U Te€OMETPUUYECKON MpOrpeccuid,
CYMMBI IIEPBBIX N YJIEHOB.

*N300pakeHNE WICHOB apU(PMETHUECKON U T€OMETPHUUECKOM
MIPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM IMIOCKOCTH.
JIMHENHBIN U SKCIOHEHIIUAIBHBIA POCT.

CrnosxHbIe IPOLIEHTHL. ™

OcBauBaTh M NPUMEHSATh MHICKCHbIE 0003HAYEHHS, CTPOUTH
peyeBble BbICKA3BIBAHUA C HCIOJIL30BAHMEM TEPMHUHOJIOTHH,
CBA3aHHOU C MOHATUEM IOCIIEI0BATEIBHOCTH.

AHanau3upoBaTh (OpMylly N-TO 4j€Ha MOCIEeNI0BaTEIbHOCTU
WIM  PEKYpPpPeHTHY0  GOpMydy W  BBIYHCIATH  WICHbI
IIOCJIEI0BATEIbHOCTEN, 3a/laHHbIX THUMU bopmynamu.
YcranaBausarb 3aKOHOMEPHOCTh B MIOCTPOCHUH
IIOCJIEZIOBATEIIbHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

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

Pemats 3amaud ¢ ucnojb3oBaHueM (opMmMyn N-ro uieHa
apu(METHYECKOM M TIeOMEeTPUYECKON MpOrpeccuil, CyMMBI
HEPBbIX N WIEHOB C OMOPOH Ha CIPABOYHYIO UH(POPMALHIO.
*U300pakaTh WICHBl IIOCIEAOBATEIBHOCTH TOYKaMHU Ha
KOOP/AMHATHOM MJIOCKOCTH™.

PaccmaTrpuBare npuMepbl NpPOLECCOB M SABJCHHH U3




peambHOW  JKM3HM,  WIUIIOCTPUPYIOLIME  HM3MCHEHHE B
apu(METHUECKON MPOrPEecCHr, B TEOMETPUIECKON MPOrpecCHH;
*u300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH IrpaduyecKu™.
Pemiate mnpocreiimme 3aJa4yM, CBA3AaHHBIE C YHMCIIOBBIMH
MOCTIEIOBATEIBHOCTSIMHA, B TOM YHCIE 3a/a4d M3 PEaTbHOM
KU3HU  C  HCIOJB30BAaHMEM  LU(MPOBBIX  TEXHOJOTHMA
(9MEKTPOHHBIX TAOIUIL, TPahUIECKOTO KATBKYIATOPA U T.II.).
*PemiaTh 3a7a4M HA CIOXHBIE MPOIEHTHI, B TOM YHUCIIE 3a7a4H
U3 pealibHOM NMPAKTUKHU (C UCTOIb30BAaHUEM KaJIbKYJIsITOpa).™
3HAKOMHMTBCS € HCTOPHEH Pa3BUTH MaTEMATUKH.

IToBTOpEHHUE,
00001IEeHME,
CHCTEeMATHU3ALUSA
3HAHUM

(18 u)

YUncaa u BbIYHCIAeHHMs (3alHCh, CPaBHEHHWE, NCUCTBUS C
NEUCTBUTENBHBIMA YWCIAMHU, YHCIOBas NpsSMas; MPOLEHTHI,
OTHOIIEHHUSI, IPOTIOPIINH; OKPYIJIEHUE, IPUOIMKEHNE, OLIEHKA;
pelIeHrne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsI (mpeobpazoBaHue
anreOpandecKuX BBIPAKECHUN, TOTYCTUMBbIC 3HAYCHU).
@yHkouu  (IOCTPOCHHE, CBOWCTBA M3YYEHHBIX (YHKIUI;
rpaduvecKoe peleHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMH: MHOXXECTBO, IOJIMHOXECTBO,
omlepaluy HaJ, MHOXECTBaMHU; HCHOJIb30BaTh Trpaduueckoe
MPEJICTaBICHNE MHOXECTB JJISl OMMCAHUS PEAIbHBIX MPOILIECCOB
W SBIICHUW, TIPU pEIIeHWH 3a7ad W3 JPYrux Yy4eOHBIX
MPEIMETOB.

AKTyaJIu3MpoOBaTh TEPMHMHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHBbIE € YMCJAMHU: HATypaJlbHOE YHCJIO, IPOCTOE U
COCTaBHOE 4MCJa, JNEMMOCTh HATypaJIbHBIX YHCEN, MpPU3HAKU
NENIMMOCTH, 1IE€JI0€ YHUCJIO, MOJIYJdb 4YHCIa, OOBIKHOBEHHAs H
JecsITUUHasl ApoOu, CTaHAAPTHBIA BUI YuCia, apupMeTHuyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL J1elcTBUSI, CPaBHUBATbL M YNOPSA0YMBAThH
YyHuclla, MPEICTaBIsATh YHUCIAa HAa KOOPIWHATHOW MPSIMOH,
OKPYIJIATH  YMCJIA; BBINOJHATH MNPUKHIKY M OLEHKY
pe3yabpTaTa BRIYUCICHUN.

PemaTh TekcTOBBIE 3a1a4l apU(PMETUIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckue 3aJauM, COACPXKAIIUE IPOLEHTHI,
JOJIM, YacTH, BBIPAKAIOUIUE 3aBHUCUMOCTH: CKOPOCTh —
BpEMSI — paccTOsiHUE, I[eHa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30uparthb peanbHbIC )KU3HEHHBIE CUTyallH, opMyIUpoOBaTh
UX Ha S3bIKE MaTEMaTHKH, HAXOAWTH pEIICHUE, NPUMEHSA
MaTEMaTUYECKU anmnapar, HHTEPIPEeTHPOBATH PE3YyIbTAT




OnepupoBaTh NMOHATHUSIMHU: CTEIEHb C IEJBIM I1OKa3aTeleM,
apu(MeTHIECKHHA KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anredpandeckast 1po0b, TOKIECTBO.

BbINOJHATL OCHOBHBIE JeWCTBHMS: BBIIOJIHATH PACUEThl 110
dbopmynam, mpeoOpPa3oBHIBATH IIENIbIE, APOOHO-pAIMOHATBHBIC
BBIDAKEHUSI U BBIPAXKEHUS C KOPHSMH, pEATM30BbIBATh
pa3joKeHWe MHOro4jeHa Ha MHOXHUTENIHW, B TOM 4YHCIE C
UCIO0JIb30BaHuEM (OpMyN pPa3sHOCTH KBaJpaTOB M KBajpara
CYMMBI ¥ Pa3HOCTU (C OMOPOM Ha CIPABOYHYIO MH(GOPMAIUIO);
HaXOJMUTh JOMYCTUMbIE 3HAYEHMsI MEPEMEHHBIX Uil IPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopaenupoBaTh C NOMOMIbIO (OPMYN peaabHbIE MPOLECCH U
SIBJICHUS.

OnepupoBath NOHATHAMM: QYHKIMS, TpaPUK PYHKUNU, HYIH
GyHKIMHM, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HAUMEHbBIIIEe 3HAYCHUS
GyHKITUN.

AHaNU3UPOBaTh, CPaBHUBATh, O0OCYXKIAThb  CBOICTBa
GyHKIMA, CTPOUTH UX IpaduK.

OnepupoBaTh MNOHATHSIMH: IPsMas IPONOPLHOHAIBHOCTD,
obpaTHasi ~ NPONOPHHOHAIBHOCTh,  JIMHEWHas  (yHKIUS,
KBaapaTtuyHas QyHkuus, mapadosna, rumnepooa.

HUcnoan3oBath rpagukd Uil ONPEICICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, Ui pEIIeHUs 3a1ad U3 APYrux
y4EOHBIX NPEAMETOB M pPEaJbHON JKU3HU; MOJETHPOBATH C
MOMOIIBIO TPaUKOB peasibHbIE MIPOLIECCHI U SBICHHUS.
Boipaxath (popMyJIaMH 3aBUCUMOCTH MEXY BEJINYMHAMM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUSA» (110 'OJAM OBYUYEHUA)

7 kaacc (He meHee 68 u)




Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4Hci10

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BH/IbI JI€SITEJIbHOCTH oﬁyqamumxca

4acoB)
IIpocreiimme [Ipocreiinme reomeTpuueckie 0ObEKTHI: TOUKHU, IPSIMbIE, JIydl | @OPMYJIHPOBATH OCHOBHBIE IOHSTHS U ONIPEACICHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHAs. Pacno3sHaBaTh  M3y4CHHBIE  T'€OMETPHYECKHE  (UTYPHI,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasaTh MX B3aUMHOE PACIOJIOKEHHE, BBIMOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTedMu 4epTexamu. yepTéX MO YCIOBMIO 33/1ayM (C MCIHOJIB30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX M YIJOBBIX BEIMYMH, BBIUMCICHME|OMOPBI: HABOJALIME BOIPOCHl W/WIM aNropuTMa y4eOHBIX
reoMeTpUMYEeCKMX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYHUH Ilepumerp wu  mmomans  ¢uryp, cocrtaBieHHbIX  u3|IIpoBoauTh MpocTEHIINE MOCTPOEHHS C MOMOILBIO LUPKYIS U
(14 9) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepsTh JUHEHHBIE U YIIOBbIE BETUYMHBI T€OMETPUUYECKUX
U IPAKTHUYECKUX 0OBHEKTOB.
OnpeneasiTh «Ha TJ1a3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
Pemiatp 3amauu Ha BBIYMCIEHHUE UIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pematp 3a1a4n Ha B3aMMHOE PACIOI0KCHUE T€OMETPUIECKUX
dburyp.
IIpoBoanTh KiIacCU(UKALUIO YIIIOB, BBIYHCIATH JTUHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJI0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIEC PACCYXKIACHMUS.
3HAKOMUTHCA C UCTOPUEH pa3BUTHS FeOMeTPHH.
TpeyroabHuku IlonsTiE O paBHBIX TPEYroJbHUKAaX U  nepBUuHblC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MIPE/ICTaBICHUs] O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu|yeprexkax (¢ ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBeHCTBA NPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHBbl IPSMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOepeHHBIE U PaBHOCTOPOHHHME  TPEYrOJbHUKH.
[Ipu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO TPEYroJbHHKA.
[IpoTuB GosbLIeii CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBLIMIMA

BU3YaJIbHON OMOPOIA.

BoiBoauTh  CcieACTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyIHPOBATH OTIpEeNICHHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYTrOJIbHUKOB; 6I/ICCCKTpI/ICH, BBICOTHEI,




YTOJL.
[Ipocreiiiie HepaBeHCTBA B T'€OMETPHUHU.

TpeyrojbHuka. HepaBeHCTBO JoMaHON ™.
[IpsiMmoyrosbpHbIN TpeyroybHUK ¢ yrioM B 30°.
[lepBbIie MOHATHS O OKA3AaTEIHCTBAX B TEOMETPHH.

*HepaBeHcTBO

MEIMaHbl TPEYroJIbHUKA; CEPEIMHHOr0  IEpPHEHAUKYIIpa
OTpe3Ka; NepUMEeTpa TPEyroJibHUKAa INpU HEOOXOJUMOCTU C
OIOPOI Ha AITOPUTM IIpaBUIIA.

®opMyJHpOBaTh CBOICTBA W MPHU3HAKA PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

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

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

Hcnoab3oBarh I1UGPOBBIE pPeCypChl
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHH.

AJs1  HCCJICAOBAHUSA

IMapaneabHble [TapamneneHble npsMble, UX cBoWcTBa. Hakpect nexamue, | DopmyaMpoBaTh  NOHSATHE  NApAUICNIBHBIX  IMPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH [IPAKTUYECKUE IPUMEPBI.
yIJ10B NepeCceueHNH NapauIebHbIX IPAMBIX CEKYLIEH). M3yuyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX NpPH MEPECEUECHUU
TPeyroJibHuKa IIpy3zHak  MapaUIeIbBHOCTH  IPSMBIX —~ 4Y€PE3  PABEHCTBO | TaPAJUICIBHBIX IPSIMBIX CEKYIIEH
(14 v) PacCTOSAHMN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs pokazarenbcTBa. POpPMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. NapajyIeIbHOCTH  JIByX MPsIMBIX € TOMOLIbIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MpPU TMEPECEYEHUU OTUX INPSAMBIX TpETber
MPSMOM.
BbiuncasTs CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonutrh umcioBble W OyKBEHHblE 3HAa4E€HUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax ¢ UCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHHKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS FEOMETPUM.
OxkpyxHOCTH OxpyXHOCTb, XOpABI U IUaMETpbl, UX cBolicTBa. KacarenpHas | @opMyJIMpOBaThL  ONpeJeJieHusl.  OKPY)KHOCTH,  XODP.BI,
U KpYT. K OKpY)XHOCTU. OKpY)KHOCTb, BIIICaHHas B yros. *IloHsTHe o|Anamerpa W KacaTelbHOM K OKpyKHOCTH. M3ywarh wux
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
NMOCTPOCHUS MEPIIEHANKYIISAP Kak T€OMETPUUYECKHE MECTa TOUEK™. HccnenoBarb, B TOM YUCIIE HCNOJb3Ys H(POBbIE pecypehl:

(14 9)

OKPY)KHOCTB, OMrMCaHHAadg OKOJIO TPECYroJIbHUKA. Bnucannas B

OKPY’XHOCTb, BIIMCAHHYKHO B YyroJl; LOCHTP OKPYKHOCTH,




TPEYTOJIbHUK OKPYKHOCTb.
[Ipocrenmue 3aga4u Ha IOCTPOCHHUE.

BIIMCAaHHOW B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3oBats Metoa ['MT nus nokasarenbcrBa TeopeM o
NepecedyeHnH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEINHHBIX
NEPIEHANKYJIAPOB K CTOPOHAM TPEYrOJBHUKA € IOMOIIBIO
I'MT.*

OsiafgeBaTh NOHATHSIMHM  BIIMCAaHHOU
OKPY’KHOCTEH  TPEYTrOJbHUKA, HAXOAUTH
OKPYKHOCTEH C OIOPOU HA aIrOpUTM IpaBUiIa.
Pemate OCHOBHBEIE 3a1a4M HA IOCTPOEHME: YIja, PAaBHOIO
JAHHOMY; CEPEIMHHOTO IEPIEHIUKYISIpa AAHHOTO OTPE3Ka,
OpsAMOM,  TNPOXOIAIENd  Yepe3  JaHHYl0  TOYKy U
NEPIEeHIUKYIIPHON JaHHOW HpPsIMOM; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 10 Pa3jIU4HBIM JJIEMEHTaM IpHU
HEO0XOIMMOCTH C HaIPaBJISIONMIEH TOMOLIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHHU.

U OIMCaHHOU
LEHTPBl  3TUX

IToBTOpEHHUE,
00001IeHHE
3HAHMH
44)

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

Pemath 3amaum Ha MOBTOPEHHUE, WIUIFOCTPUPYIOUIUE CBS3HU
MEX/1y pa3IUYHbBIMU YacTAMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3Banmue
pa3naesa (TeMbl)
Kypca (4uci10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCst

4acoB)
Yerpipéxyroasuuk |[lapannenorpamm, ero npusHaku u cBoiicrBa. YactHele ciydan | A300paaTh U HAXOAUTH HA YEPTEIKAX UETBIPEXYTOJIbHUKU
" napayienorpaMmoB  (MPSMOYTOJIBHUK, poMO, KBaapar), WX |pa3HBIX BUJIOB U UX DJIEMEHTHI.
(12 9) npu3HakKM M cBoiictBa.  Tpamemus.  PaBHoOokas — u | D@opMyampoBaTh onpeaeaeHus: napajuiesiorpamma,

PSIMOYTOJIbHASL TPATEIHH.
*VaBoenue Meauansl. LlenTpansHas cummeTpus™

OpsSIMOYTOJIbHHKA, poMOa, KBaJpaTa, Tpareluu, paBHOOOKOM
Tparenuu, IpsIMOYroJIbHOHN Tparenuy.




Hcnonb3oBaTh NpH  pelieHMH NPOCTEHIIMX  3ajady
IPU3HAKU U CBOMCTBA: Iapajulejorpamma, npsMoyrojabHUKa,
pomba, KBajapara, Tpamneluy, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW Tpamenuy.

I[IpuMeHSITH MeTOJ YIBOCHUS MEAMAHBI TPEYTOJbHHUKA C
OIOPOI Ha AITOPUTM IIpaBUIIA.
Hcnoab3oBath 1UQPPOBBIE pPeECYPCHI
CBOMCTB M3y4aeMbIX QUITYP.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS FeOMETPHH.

11 UCCIICAOBAHUA

Teopema dajieca
U TeopeMa o
NPONoOPUHOHAILH
bIX OTpe3Kax,
1noAo0HbIE
TPEeyroJbHUKH

(15 v)

*Teopema ®Daneca u TeopemMa 0 MPOMOPIIUOHATBHBIX OTpE3Kax.™
CpenHss TuHUS TpeyroyibHUKA. Tpanenus, e€ cpeaHsist TUHUS.
*TIponopuyoHanbHble  OTPE3KH, MOCTPOCHHE  YETBEPTOTO
MPOMOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IEHTpa Macc B TPEYTrOJIbHUKE.
[logoGHble  TpeyroiabHUKH. Tpu  mpusHaka
TpeyroJibHUKOB™. [IpakTHueckoe mpuMeHeHHE.

moaoous

I[IpoBoaMTH MOCTPOEHUS C TIOMOLIBIO IUPKYJIS U JTUHEHKH C
UCIIONb30BaHne  TeopeMbl  Pameca M TEOpEeMBI O
MPONOPUMOHAIBHBIX  OTPE3KaX, CTPOMTH  YETBEPTHIU
MPONOPUMOHAIBHBIA OTPE30K C OMNOpPOM Ha 3PUTENBHYIO
HarJISIIHOCTb.

HaxoauTh 10/100HbBIE TPEYTOJBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHMEM COOTBETCTBYIOIIMX IPU3HAKOB MOJOOMS Hpu
HEOOXOJUMOCTH C BU3yaJbHOW OTIOPOH.

PemaTs 3agaum Ha NOJOOHBIE TPEYrOJbHUKH C IOMOUIBIO
CaMOCTOSITENIBHOTO TIOCTPOEHUSI YEPTEXEH M HAXOKICHMS
HNOJOOHBIX  TPEYroJbHUKOB NP  HEOOXOAMMOCTH  C
HaIPAaBIIIOLIEH TOMOILBIO.

IIpoBoauTh I0Ka3aTEJBCTBA C UCIOJb30BAaHUEM IIPU3HAKOB
10JI00MST HECJIOKHBIX I'€OMETPUUECKUX 3a/ad C ONOpol Ha
ITOPUTM YUEOHBIX TCHCTBUH.

IlpuMeHATH,  TOJyd4EHHBIE  3HAHUA  IPU  PELICHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a]1ad IpU HEOOXO0IMMOCTH
C HaNpaBJAOLIEN TOMOIIBIO.

3HAKOMHUTBCSI C HCTOPHEl Pa3BUTHUA T€OMETPUMU.

Ilnomane.
Haxo:xnenue
mJomaaen
TPeyroJibHUKOB

ITonsiTue 06 001IeH TeopUH TUIOIAIM.

@opmynsl A1 IUIOMIAAM  TPEYrojibHUKA, Mapajuiejorpamma.
*OTHolIeHHe IOl TPEyroJbHUKOB ¢ OOIIMM OCHOBAHUEM
WM oO11el BBICOTOM.

OsjaneBaTh NMEPBHYHBIMHM TPEACTABJIEHHAMH 00 oOrei
Teopun TUomanu (Mepsl), (OpPMYJIHMPOBATHL CBOWCTBa
IIJIOIIAIH, BEIICHATH UX HATISIIHBINA CMBICI.

[MpumensaT  GopMynbl  IUIOMIAAM  HapajuiesiorpaMMa,




U MHOTOYI'0JIbHBIX
¢uryp. ILaomanu
NoI00HBIX (pUryp
(14 9)

Brruncnenue miomaznei cloXHBIX GUTYyp depe3 pa30OHeHHe Ha
4acTU U JOCTpoeHue.™

[Tnomamm puryp Ha KiIeT4aroit oymare.

[Tnomamn nogoOHbIX Guryp. Berancnenue miomanei. 3axaun ¢
MPAaKTUYECKUM CoJiepKaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTaTeNIbHOM miiomaau.™

TPEYroJibHUKa, Tpamelu C OIOpPOH Ha CHPaBOYHYIO
UH(OPMAILIHIO.
IIpumensaTb hopmyIbI IO BBIIYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUaroHald M YroJl MeXIy HUMHU C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoauths 1uiomanu ¢uryp, M300paKEHHBIX HA KIETYATON
Oymare, HCI0JIb30BaTh pa30MEHUE HA YAaCTU U JOCTPOEHHUE.
Pa3oupars mnpuMepsl HCIOJIB30BaHUS BCIOMOTATEIbHON
IUIOLIA/IM JUI PEIICHUsI TEOMETPUUYECKUX 3a/1ad.

Haxoauts 1ulOmanu nNONOOHBIX ¢Quryp ¢ omopod Ha
CIIPaBOYHYIO0 UH(POPMAIIHIO.

BoruncasTh JI0MaA0 Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYD.
Pemathb 3agaum Ha IUIONIA/Ib C MPAKTUYECKUM COZEpPKAHUEM
MOCJIe COBMECTHOTO aHaIn3a.

Teopema
IMudaropa n
HayYaJja
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TPUMEHEHHE.
O6parnas Teopema I[ludaropa.

Onpenenenne TPUTOHOMETPUUCCKUX (YHKIIUHA OCTPOTO YIJIa,
TPUTOHOMETPUUECKHE  COOTHOUIEHUS B  MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHolIeHUS  MEXAY CTOPOHAMH B  NPSMOYTOJBbHBIX
TpeyroJbHUKaxX C yriamu B 45° u 45°; 30° u 60°.

®dopmymupoBath Teopemy I[ludaropa, mcmoab3zoBarh €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

Branerp  TOHATHUSMH ~ TPUTOHOMETPHYECKUX  (PYHKITHIA
OCTpOTO yTjia, MPOBEPSATH UX KOPPEKTHOCTD.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOM Ha CIPAaBOYHYIO
nHpopMaIuio.

HccaenoBaTh  COOTHOLICHUS  MEXKIy  CTOpOHAaMH B

MPSMOYTOJIbHBIX TPEYroJIbHUKaX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIONIECH TOMOIIIBIO.

HUcnoab3zoBarh  (QOpMynbl  NpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAECCTBO ISl HAXOXKICHUS
COOTHOIICHUN MEXAY TPUTOHOMETPHUECKUMHU (YHKIUSIMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO
uHpopMaIuio.

I[IpuMeHSITH TOJIYYECHHBIE 3HAHUS U YMEHHS IPU PEIICHUU
MPaKTHYECKUX 3a7ad (MpH HEOOXOAMMOCTH C OMOpOH Ha
QITOPUTM TIPABUIIA).

3HAKOMUTBCS ¢ HCTOPUEl Pa3BUTHS TE€OMETPHH.

OCHOBHOC




Yrisl B BrnycanHble M LIEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelbHON U | POpMYJMPOBATHL OCHOBHBIE OIIPENEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIIMCaHHBIN yroJl, HEHTPaIbHbIN YIO).
Bnucannbie VTribl MeXIy XOpJAaMu U CEKYIIHMHU. HaxoauTh BIUCAHHBIC YIJIbI, OMUPAIOLIMECS HA OJHY IYTY,
U ONMHCAHHBIE BrircanHbIe W ONMUCAHHBIC YETHIPEXYTOJNLHUKH, X MPU3HAKHA U | BBIYMCIATH YIJIbI C TOMOIIBI0 TEOPEMBI O BITUCAHHBIX YTiIaX,
YeThIPEXyroJbHUK |CBOWCTBAa. IIpuMeHeHHMe HSTUX CBOWCTB TMPH  PEIICHHH |[TEOPEMBl O BIHCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
u. reOMETPUUECKHX 3a/1a4. [EHTPATbHOM YTJie TpPH HEOOXOJAMMOCTH C BHU3YaJbHOU
KacartenbHble B3anmHoe pacnosiokeHue IByX  OKpykHocteu. Kacanue | onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM UHCIE C TIOMOIIBIO HHU(PPOBBIX
Kacanue pPECypCOB, BIHCAHHBIE M OIMCAHHBIC YETHIPEXYTOJLHUKH,
OKpY’KHOCTe BBIBOJMTH WX CBOWCTBA W TPHU3HAKUA TOCIE€ COBMECTHOTO
(13 v) aHaiu3a.
Hcnoap30BaTh 3TH CBOWCTBA W TIPU3HAKH IPH PEIICHUN
3ajad.
IMoBTOpEHUe, [ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 W 8 |PemaTh 3agayM Ha MOBTOPEHUE, WJLUTFOCTPHUPYIOIIUE CBS3U
00001IeHne KJIacCOB, 0000ITIEHNE 3HAHUMN. MEXy Pa3TuIHBIMHU YaCTSIMH Kypca.
3HAHMH
(49)

9 kJaacc (He MeHee 68 )

Ha3Banmue
pasnaena (TeMbl)
Kypca (4ucio

OcHoOBHOE colep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHXCS

4acoB)

Tpuronomerpusi. |Onpenenenue TpuroHomerpuueckux GyHkuuid yriaos ot 0° no|d@opmyaumpoBaTh  ompeneeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc u cuHyC mpsMOro M Tymoro yria. Teopema|(yHKIHMI TynbIX M HPSAMBIX YIJIOB C BU3YaJIbHOW OIOPOM.
KOCHHYCOB U kocuHycoB. (O000méHHass) Teopema CcUHYCcOB (¢ pamnycoM | DopmymnupoBaTh T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OTHMCAHHON OKpYKHOCTH). HaxoxaeHue [UIMH CTOpPOH U |paJnyCOM OMUCAHHOU OKPYKHOCTH).

Pemenne BEJIMYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpEyroJbHUKH C OMOPOM Ha alrOpUTM Y4EOHBIX
TPEyroJibHUKOB dopmyna MmIonaan TPEYroJbHUKA 4epe3 JABE CTOPOHBI U YroOJ | ACHCTBUHU.

(16 9) Mexay HuMu. @opmyra IIoIaay YeThIpEXYrOJbHUKA Uepe3 €ro | Pemate mpakTuyeckue — 3agadmW,  CBOJAsIMEC K




AWaroHalii U yroJj MCxXJ1y HUMHU.
HpaKTI/I‘-IGCKOG IMPUMCHCHUC NOKA3aHHBIX TCOPCM.

HaXO0KACHUI0 PA3/IMYHBIX 3JIECMEHTOB TPEYIroJIbHUKA.

IIpeo6paszoBanmne |*[lonsTue o mpeoOpa3oBaHUH MOIO0USI. OcBauBarthb MOHAATHE npeoOpa3oBaHUs noao0usi.
noxoous. CoOTBETCTBEHHBIE DJIEMEHTHI MOI0OOHBIX (PUTYD. HcciienoBaTh OTHONICHHE JTIMHEHHBIX JIEMEHTOB QUTYp TpU
Metpuueckue Teopema o0 mpousBeAEHUHM OTPE3KOB XOpJ, TeopeMma o |npeoOpa3oBaHuM 1oaoous. HaxoaumTs npuMmepsl moaoous B
COOTHOIIIEHUS B MIPOM3BEACHUN OTPE3KOB CEKYILHUX, TEOpeMa O KBaJpaTe |OKpYy>Karouleil 1eHCTBUTENbHOCTH.
OKPY:KHOCTH kacatenbHOW. [IpyMeHeHne B pelIeHHMM TIeOMETPUYECKUX | *BhIBOIMTH METPUUYECKHE COOTHOLIEHUS MEXIY OTpPEe3KaMU
(10 v) 3amau.® XOpH, CEeKyIMX UM KacarelbHbIX C  HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYrOJbHUKOB.
PemaTe reoMeTpuYeCcKHE 3aJaud W 3aJaud U3 pPEaTbHOU
YKU3HHU C UCTIOJIb30BAaHUEM MOJ0OHBIX TPEYTOJIbHUKOB. ™
BekTopnbl Omnpenenenre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOpPbl KaK HalpaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHUE BEKTOPa Ha YUCIIO. HCCIEe10BATH F€OMETPUYECKHUN (mepemerenue) 51
Pu3NYEeCKU U T€OMETPUYECKUI CMBICII BEKTOPOB. ¢uznueckuil (cuia) CMBICIBI BEKTOPOB C OMNOpOM Ha
PaznoxeHue BekTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPAM. | BOIPOCHBIH IUIaH.
KoopaunaTs!l BekTOpa. 3HaTh omnpedeNeHHsi CYMMBl W DPa3sHOCTH BEKTOPOB,
CkansipHOoe TNpPOU3BEJEHHE BEKTOPOB, €ro IMNPUMEHEHHE Ul |YMHOKEHUS BEKTOpa Ha 4HCJIO, uceje10BaTh
HaXO0XJEHUS JUIUH U YIJIOB. reOMEeTpUYECKU U (PU3MUECKUI CMBICIBI 3TUX OTEpALIU.
Pemienne 3a1a4 ¢ IOMOIIBIO BEKTOPOB. Pemat, reoMerpuuecKHe 3aauyd €  UCHOJIb30BAHHUEM
[IpuMeHeHre BEKTOPOB I pELICHHs 3alad KMHEMATHKH U |BEKTOPOB.
MEXaHUKH. PacknaagpiBaTh BEKTOP 10 JIBYyM  HEKOJUIMHEApHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKAIPHOE  IPOU3BEICHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.
BoluncasTe CyMMy, pPa3sHOCTb M CKaJSIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOP/AMHATAX.
I[puMeHsTH CKAJIAPHOE NPOM3BEIEHHE ISl HAXOXKIACHUS
JUIUH U YTJIOB.
JexapToBBbI JlekapTOBBI KOOPIMHATHI TOYEK HA MIOCKOCTH. OcBauBaTh NMOHSITHE IPSIMOYTOJIBHOM CUCTEMBI KOOPJHMHAT,
KOOPAWHATBHI  Ha|*YpaBHeHHE NPAMONR.* YTIIOBOH KOA(QQUIMEHT, TAHI'€HC YIJIa |/IeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, NapajuleIbHble U MEePIEeHIUKYISIpHBIC TPSMBIE. HccnenoBarb ypaBHEHHME NPSIMOW M OKPYXHOCTU C ONOPOH




O )

YpaBHeHHE OKpYKHOCTH. HaxoxkneHue KOOpIMHAT TOYEK
IIEpECEYCHUS OKPYKHOCTH U IIPSIMOM.

Meroa KoOpaAuHAT IIPU PELIEHUH T€OMETPUYECKUX 3a1ad.
Hcnonp3oBanue MeTo1a KOOPAUHAT B IPAKTHUYECKUX 3a1a4ax

Ha BOIIPOCHBIN ILJIaH.

Haxoauts 1eHTp U pagnyc OKpYKHOCTH 110 €€ YpaBHEHHUIO.
Pemats 3agauyM Ha HAaXOXKICHUE TOYECK IEPECEUCHMUS
IPSIMBIX U OKPYKHOCTEH C IIOMOILbIO METOa KOOPAMHAT.
Hcnoab30BaTh CBOMCTBA YIIOBOTO KOA(GUIMEHTA MPSMOI
OpU peUIeHUM 3aj4ay, A ONPEENICHUS pPaclOJIOXKEHUS
IIPSIMOM.

I[IpuMeHSITH KOOPAUHATHI MIPU PELICHUH T'€OMETPUUYECKUX U
NPAKTUYECKUX 3a7ad, JUIsl TOCTPOEHUS MaTeMaTHYeCKUX
MoJieTIell peanbHbIX 3a/1a4 («METO KOOPIUHATY).
IMoan3oBaThest UL TOCTPOEGHHUS M MCCIENOBaHUMN
1M (POBBIMU peCypcamu.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHA T€OMETPUHU

IIpaBuabHBIE
MHOI'0YI'0JIbHUKH.
Jlnuna
OKPY:KHOCTH H
IUIOIAb Kpyra.

[IpaBusibHBIE MHOTOYTOJIBHUKH, BBIYMCICHHE WX DSJIEMEHTOB.
Uucno m u JyMHa OKPYXHOCTH. JlJIMHA AYrd OKpPYKHOCTH.
Pagnannas mepa yrina.

[Imomane Kpyra MW €ro »3JIEMEHTOB (CEKTOpa M CErMEHTA).
Brruncnenue miomazneit puryp, BKIIOYAIOMIUX 3JI€MEHTBI Kpyra.

DopMyJIHPOBATH ompeneneHne
MHOT'OYI'OJIbHUKOB, HAX0AUTH UX 3JICMCHTHI.
IMosb30BaThCSl MOHATHEM UIMHBI OKPYXKHOCTH, BBEACHHBIM
C TNOMOIIBIO IPABWIBHBIX MHOTIOYTOJIBHHKOB, ONpeAeasiTh
YHCIIO TT, JUIMHY AYTH U paMaHHYI0 Mepy yria 1o oopasiy.

IMpaBUJIbHBIX

Bbrunciienune IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yriia K IpaJyCHON
iomajei ¥ Ha00OpOT 10 BU3YyaIbHOM OTIOpE.
(8 u) OnpeaensiTh IIOLIAAL Kpyra.
BoiBoauTh dopmyasl (B IpagyCcHOM U paJuaHHON Mepe) A
JUIMH JIyT, IJIOLIAJeH CEeKTOPOB M CErMEHTOB C OIMOpOoil Ha
BOIIPOCHBIN TUIaH.
BoruncasaTe 1momanu Quryp, BKIIOYAIOIIMX 3JIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ ONOpPOH Ha  CIPaBOYHYIO
uHpopMaIuio.
HaxoauTh mioniaau B 3afa4ax peaibHOU KU3HHU.
JABu:xennst *TlonsaTHe O IBMKEHUU TIIIOCKOCTH. Pa3oupars  mpuMmepsl,  WUIIOCTPUPYIOLIUE  IIOHATHUSA
IVIOCKOCTH [TapannenpHbIi IEpeHOC, TOBOPOT U cUMMETpUst. OCH U LEHTPHI | IBUKEHHUS], LICHTPOB U OCEH CUMMETPUH.
(6 4) CUMMETpPUH. @opMyJIMPOBATH OIPEIEICHUS MAPAIIIEIILHOTO IIEPEHOCa,

[IpocTeiiie mpUMeHEHHs B PELICHUHN 3a7a4™.

[IOBOPOTAa U OCEBOM CHUMMETPUU C BU3YAJIBHOW OIIOPOM.




HaxoauTh HETOIBIXHBIE TOUKHU IO 00pasiy.

HaxoauTh IIEHTPHI U OCH CHMMETPUI pOCTEUHIINX puryp mo
oOpasiry.

*TIpuMeHATH NapAJUICIBbHBIA MEPEHOC U CHUMMETPHUIO IIpU
pelIeHUH T€OMETPUUECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnoawb3oBaTh U IOCTPOCHUS U UCCIEIOBAaHUN IIU(POBLIE
pecypchL.™

IMoBTOpEHUE,
00001IEHME,
cucTeMaTU3aIMs
3HAHMH

(7 1)

[ToBTOpEHNE OCHOBHBIX MOHSITHH W METOJOB KypcoB 7—9
KJ1aCcCOB, 0000IIeHNE U CHCTEMATU3AaIIMS 3HAHUIA.

[Ipocreiime reomerpuyeckue (Urypel U HUX CBOMCTBA.
N3mepeHne reoMeTpu4eCcKuX BEITUYHH.
TpeyroybHUKH.

[TapannenpHble U EPIICHANKYISIPHBIE TTPSIMBbIE.
OkpyXHOCTb U Kpyr. ['eomeTpuyeckne MOCTpOEHUsA. YTJbl B

OKPY>XHOCTH. Brucannsie n OIINCAHHBIC OKPYXHOCTHU
MHOTOYT'OJIbHUKOB.

[Ipsimast © OKPYXHOCTb.

YeThIpEXYyrobHUKHY. Bnucannsie " OIHUCAHHBIE
YeThIPEXYrOJIbHUKH.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus TJIOCKOCTH. JBrmxeHus. [TonoOwue.
CummeTpusi.
IImomans. Beruucnenue rtwiomanei. I[liomaaym 1momoOHBIX

uryp.
HeKapTOBLI KOOpAUHATBI Ha IIJIOCKOCTH.
BGKTOpLI Ha IJIOCKOCTH.

OnepupoBath MOHSATUSIMU: GUrypa, TOUYKa, MpsMasi, yrod,
MHOTOYT'OJIbHUK, paBHOOEAPEHHBII M  PaBHOCTOPOHHUI
TPEYrOJbHUKH, MPSIMOYTOJbHBIA TPEYroJabHUK, MEAnaHa,
OucceKTpuca W BBICOTA TPEYroJIbHUKA, IMapajljIeiorpaMm,
poMO, TPSAMOYTOJbHHUK, KBaJpaT, Tpameuus; OKPYKHOCTb,
KacaTeJIbHas; paBEHCTBO U MM0j00ue QUryp, TpeyroibHHKOB;
NapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yol
MEXAYy TMNPSIMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
OpsIMOW; JUIMHA, PAcCTOSHHE, BEIMYHMHA YyIrja, IUIOIIAJb,
HEPUMETP.

HUcnonb3oBars  ¢GopmyJibl: mepuMerpa U IUIOLIAAU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPY)KHOCTH M IUIOIIAAHM Kpyra,
00BEMa MPSIMOYTOJIBHOTO MapajulesenuIesa.

OnepupoBaTb NOHATHAMM: IIPAMOYTOJbHAas CHCTEMA
KOOpJAMHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS I
IIPEJCTABJICHNs JaHHBIX U PELICHMS 3a1a4, B TOM YHCIE U3
JPYrux y4eOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALMIO CBSI3€H MEXJy pa3iIu4HbIMU YacTsAMHU Kypca.
Boi0upaTs MeTo Ul PELLICHUS 3aJa4uH.

Pemath 3a1aun U3 NOBCEJHEBHOM KU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»




(IO TOJAM OBYYEHUSI)

7 kiacc (He meHee 34 1)

Ha3zpanue
paszaesa (TeMbl)
(4uci0 9acoB)

OcHoBHOE€ Coa€cpiKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IIpencrasienue [IpencraBnenne JnaHHbIx B Tabmuuax. [lpaktudeckue | OcBamBath  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JAAHHBIX BBIUMCIIEHUS 10 TaOIWYHBIM JaHHBIM. lI3BieueHue W | mpeacTaBiICHHUs] CTATUCTHUUECKUX JaHHBIX W YHCIOBBIX
(7 9) WHTEpIpeTauss TabmuyHbIX AaHHBIX. [IpakThdeckass paboTa | MAacCMBOB C TOMOIIBIO TaONHMII U  JUarpaMMm C
«Tabmuus. UCIIOJIb30BAHUEM  aKTyaJIbHBIX M BaXHBIX JaHHBIX
I'padmueckoe mnpencraBieHHe OaHHBIX B BHJAE KPYroBBIX, | (Aemorpaduueckue JTaHHBbIE, MIPOU3BOJICTBO
CTOJNOMKOBBIX  (CcTONIOYATHIX)  nuarpaMM. YTeHHMe U | NPOMBIIIJICHHOW M CEeNbCKOXO3SHCTBEHHOW MPOIYKIUH,
noctpoenne  auvarpamM. [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
Jarpamm. HN3yyatr MmeToabl paboThl ¢  TaOMWYHBIMU U
[IpakTuueckas pabora «Jluarpammsn. rpauuecKuMu MPEICTaBICHUSIMH JTAHHBIX C MOMOIUIBIO
U(POBBIX pPECypcoB B XOJi¢ MPAKTHUYECKUX padoT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucaresbHas Yucnossle Habopbl. CpenHee apupMeTnIecKoe. OcBauBaTth Ha 0a30BOM YpOBHe NOHSATHS. YHCIOBOH
CTATHCTHKA Menuana yrcinoBoro Habopa. Y cToOHYMBOCTh MEIUAHBI. HaOoOp, Mepa LEHTpaIbHON TEHIEHIMH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabota «CpeaHue 3HaUCHUS. TOM 4HCJe cpeiHee apudmeTnyeckoe, MeJuana.

Hawubonpiiee u HauMeHbIIEE 3HAYEHUS YHUCIOBOTO Habopa.
Pa3zmax.

OnuceiBaTh CTaTUCTUYECKUE JI@HHBIE C TOMOUIbIO
cpeaHero apu(MeTHYECKOro U MeJuaHbl. Pemath 3aqauun
(c UuCToNBb30BaHUEM 3PUTEIBHON HATJISAHOCTH H/WIU
BEepOAIIBHOM OTIOPHI)

H3yuaTs cBoiicTBa CpeIHHX, B TOM YHCIE C ITOMOIIbBIO
U(GpPOBBIX PECypcoB, B XOJA€ MPAKTUYECKUX padoT, (c
HaIpasJIsIoNIe TOMOUIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAaHOOJIbILIEE
Y HauMeHbIlIee 3HAYCHHsI YMCIOBOTO MAaCCHBa, Pa3Max.
PemaTts 3amaum Ha BBIOOp criocoba ONMUCAHUS TaHHBIX B




COOTBETCTBUU C IPUPOAOH  JAHHBIX U
UCCJIEI0BAHMS C HAIIPABJIAIOILEH TOMOLIBIO.

eJIIMU

Cayuaiinas

U3MEHYHMBOCTH
(64)

*CnyudaiiHasi U3MEHUYUBOCTH (Mpumepsbl). YactoTa 3HaUEHUN B
MAacCCHBE JaHHBIX. [’ pynmupoBka. ['ucrorpaMmmel.
[TpakTudeckas pabora «CiydaiiHas ”3MEHYHUBOCTH».*

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

CTpouTh rucrtorpaMmMmsl 1o oOpasiy

OcBauBaTh rpaguuecKue MpeICTaBICHUs PAa3HBIX BUIOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOUIBIO
U (POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOW pabOTHI. ™

BBenenue B
Teopuio rpados
(449)

*T'pad, BepmuHa, pedpo. [IpeacraBienue 3agaun ¢ MOMOIIBIO
rpada. CreneHp (BaJIeHTHOCTh) BepliMHBL. Yucino pédep u
cymmapHasi ctenieHb BepiuH. llens u nuki. Ilyte B Tpade.
[IpencraBnenune o cBsaszHocTH Tpada. OOxon rpada (diIepoB
nyth). [IpencraBienne 06 oprueHTUPOBAHHBIX Tpadax.™

*QOcBauBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHb (BaJ€HTHOCTb BEPIIUHBI), LIETb U ITUKIL.
OcBauBaTh NOHATHS: MYyThb B TIpade, 3iliepoB MyTh,
00xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OOcy:xknaTb pelieHde 3aJ4a4d  Ha IIOMCK CYMMBI
creneHerd BepmuH rpada, Ha MOMCK o0xona rpada, Ha
MOMCK MyTed B  OPHEHTUPOBAHHBIX Tpadax cC
HaIMPAaBJISAIONIEH TOMOIIBIO.

OcBauBarh cnocoObI IPEICTABICHUSA 3a4ad U3 Kypca
anreOpbl, TEOMETPUM, TEOPHUH BEPOSTHOCTEH, APYrux
MpEeAMETOB € TOMOIBI0 rpadoB  (KApThl, CXEMBI,
AJIeKTpUYecKre IenH, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha IpuMepax. *

BepositHOCTB M
4yacTrora
CIYYAHHOT 0
coObITHS

(49

*CnydaliHBIA OMBIT M CllydailHOe coObITHe. BeposTHOCTh U
yactoTta coObITHs. Ponb MalloBEpOSATHBIX W MPAKTHUYECKU
JOCTOBEPHBIX COOBITUI B Mpupoie u B oOiiecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

[IpakTuueckas pabora «HacTtoTa BbIAJICHHS OpIiay.™

*OcBauBaTh NMOHSATHS: CIyYallHbIA ONBIT U CIy4dalHOE
CcOoOBITHE, MAJOBEPOSATHOE M TPAKTHYECKH IOCTOBEPHOE
coOBITHE.

H3yyaTrs 3HAYUMOCTh MAaJIOBEPOSATHBIX COOBITHH B
pUpoJie W OOIIECTBE Ha BAaXHBIX INMpUMepax (aBapwd,
HECUYACTHBIC ciy4au, 3aImTa MePCOHATLHOM
uH(pOpMaInK, Tiepeaada JaHHbIX).

H3yuaTh poJib KIACCUYECKHX BEPOSTHOCTHBIX MOJEJei
(MoHeTa, UrpajibHasi KOCTh) B TEOPUH BEPOSTHOCTEH.
Ha6uonate W m3y4yaTh 4acTOTY COOBITHM B HPOCTBHIX




OKCIIEPUMEHTAX, B TOM YHCIIE C TIOMOIIBIO HU(PPOBBIX
pPECypCoB, B X0/1€ MPAKTUIECKOH paboOThL.*

O0001meHNeE,
KOHTPOJIb
(S4)

[IpencraBnenne  manubix.  OmnmcaTenbHas  CTaTHCTHKA.
BeposTHOCTb Ciiy4aitHOTO COOBITHSI.

IloBTOpSAITH M3Yy4EeHHOE M BBICTPAMBATL CUCTEMY
3HaHUMU.

Pematp 3a5a4uu Ha IPEICTABICHUE U ONMCAHUE JAHHBIX
c HOMOIIIbIO U3yUYEHHBIX XapaKTEePUCTUK C
HaIPaBJISAOMIEH TOMOIIBIO.

O0cy:xxkpaThb NpUMepbI CIIy4alHbIX COOBITHH,
MaJOBEPOSITHBIX U MIPaKTUYECKU JOCTOBEPHBIX
CIIy4allHbIX COOBITUH, HMX POJM B MPUPOAEC M KHU3ZHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Banmue
pasaesa (TeMbl)
(4ucyI0 4acoB)

OcHOBHOE coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs

IToBTOpEHUE
Kypca 7 Kjacca
(49)

[IpencraBnennie  panHbiX.  OmnwucarenbHas — CTAaTHCTHKA.
CrnydaiiHast ”3BMEHUYUBOCTh. CpeHue YMCIIOBOTO Habopa.
Cinyyaiinbie COOBITHSL. BepositHocT U YacTOTHI.
Krnaccuueckue mojenu TeopuH BEpOSTHOCTEH: MOHETa U
UrpajgbHasi KOCTb.

IloBTOpSAITH M3Yy4CHHOE U BBICTPAMBATH CUCTEMY
3HAHU.

Pemars 3agmaum (Mo BH3yaJbHOM oOmope) Ha
IPEICTaBICHUE W ONMCAHHWE JAHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEJICTaBICHUE TPYNIIMPOBAHHBIX JAaHHBIX U OINCAaHUE
Cl1y4ailHOM U3MEHUYMBOCTH.

Pemiate 3agaum (M0 BH3YyaJbHOWl omope) Ha
OIIpeaeIIeHUE 4acTOTBI CIly4alHBIX coOBITH,
oOcyxieHue IIPUMEPOB CIIy4aiHBIX COOBITHIH,
MaJOBEpPOSITHBIX U MIPaKTUYECKH JOCTOBEPHBIX
CIlydyallHBIX COOBITMH, WX pOJM B MHPUPOJEC M >KU3HU
4eJI0BEKA.




OnucarenbHas *Otxnonenus. Jucnepcus unucinoBoro Habopa. CrangaprHoe | *OcBamBaTh MOHSTHSI: JUCIEPCUS M CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHHUE YUCIIOBOro Habopa. JlnarpaMMbl pacceMBaHus. ™ OTKJIOHEHHUE, HCIIONB30BaTh O3TH XapaKTEPUCTUKU IS
PacceuBanue OIMCaHUs PaCCEUBAHMSI JaHHBIX.
AAHHBIX YuacTBOBaThH B 00CY:KI€HHH THNOTE3bl 00 OTCYTCTBUU
(4 4) WJIY HAJIMYUHU CBSA3U 110 AMarpaMmaM pacCeUBaHMUs.
CTpouth JuarpaMMbl pacceMBaHHUs IO HMEIOUIUMCS
JAaHHBIM, B TOM 4YHCJI€ C IOMOIIbI KOMIIbIOTEpa (mocie
COBMECTHOTO aHajamn3a).™
MHo:xecTBa MHoxecTBO, MOAMHOXKeCTBO. Onepaunu Haj MHOXecTBamu: | OcBamBaTh MOHATHS: MHOKECTBO, DJIEMEHT MHOXKECTBA,
(4 v) oObeaMHEHUEe,  mepeceueHue,  jgomnoiHeHue.  CBoicTBa | MOJAMHOXKECTBO.
onepanuit Haj MHO’KECTBAMHU: HepEeMECTUTENBHOE, | BhIMOIHATH onepanuu Haj MHO>KECTBaMU:
coueTaTelIbHOE, paclpeeuTENbHOE, BKIOUESHHUS. o0beMHEeHNE, TiepecevyeHre, JoMoJIHeHHe (1o 00pasity).
I'padmueckoe npeacraBieHNEe MHOKECTB. Hcnoan3oBath CBOIiCcTBa: NEePEMECTUTENILHOE,
coueTaTeNIbHOE, pacHpeleNuTeNbHOe, BKIOYEHHUS (C
HCII0JIb30BaHUEM BU3YAJILHOM OMOPHI).
Hcnoab3oBaTh rpaguueckoe MpeACTaBICHUE MHOXKECTB
IPY ONHMCAHUU PEATbHBIX IPOLIECCOB M SBJICHUM, NpHU
pELIeHUH 3aJa4 U3 JPYruxX y4yeOHBIX IPEAMETOB U KypCOB
(C ICTIOJTE30BAaHUEM BU3YAIHBHOU OTIOPHI).
BeposiTHOCTH OnemMeHTapHbIe COOBITHSL. Cryyaiinble coObiTus. | OcBamBaTh Ha  0a30BOM  YPOBHe  NOHSITHS:
cJIy4aiiHOr o bnaronpusTcTByomue 3JIEMEHTapHbIE COOBITHS. | DJIEMEHTapHOE COObITHE, CilydailHOe COOBITHE Kak
coOBITHSA BepostHoctH  coObITuii. OmnbBITBI € PaBHOBO3MOXHBIMHM | COBOKYIIHOCTb  OJaromnpUsATCTBYIOIIUX  3JIEMEHTapHBIX
(6 u) 3JIEMEHTapHbIMU cOObITUAMU. CilydaiiHbIN BBIOOD. COOBITUH, PABHOBO3MOXHBIE 3JIEMEHTAPHbIE COOBITHS.

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

PemaTh 3a7aum Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITUI
10 BEPOSITHOCTSM 3JIEMEHTApHBIX COOBITHH CITydaitHOTO
OmbITa (C WCIOJIB30BAHUEM 3PUTEIILHOW HArJsITHOCTH
W/Uv BepOAIbHOU OTIOPHI).

PemaTh 3a7aun Ha BBIUYMCIIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C paBHOBO3MOXKHBIMU  3JI€MEHTAPHBIMU
COOBITUSIMHM, B TOM YHCII€ C MOMOIIBIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PHUTENbHOM  HArSIIHOCTH — W/WIH
BepOaJIbHOM OMOPBI).




I[IpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXXHBIMHU
AJIEMEHTApPHBIMU COOBITHSIMU (C MCIOJb30BaHUEM MOHET,
UTPATbHBIX KOCTEH, JIPYTUX Moeneil)
B XOJIe TMPaKTUUYECKOM paboThl (C HCIOJIB30BAHUEM
BHU3YyaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(49

B

*JlepeBo. CBoiicTBa JiepeBa: €IWHCTBEHHOCTb  IYTH,
CYLIECTBOBAaHME BHCSUEH BEPLIMHBI, CBS3b MEXKIY UHCIOM
BEpIIMH U ynciaoM pédep. [IpaBuno ymHOKeHUs. ™

*OcBauBaTh NOHATHA: JCPeBO Kak rpad Oe3 IuKIa,
BHUCAYas BepUIMHA (JIUCT), BETBb JIEPEBA, IMyTh B JIEPEBE,
JIaMeTp JepeBna.

HN3yuarb cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH

BCpPIIWHBI, CANHCTBCHHOCTH nyTH MCXKIY ABYMSL
BCpIIMHAMH, CBA3b MCXKAY YHUCIIOM BECPIIMH W YHUCIOM
pEdep.

YuyacTBOBaTHL B OOCYKIEHHHM PpelleHUsl 3a/a4M Ha
MOWCK W TIEpEUYHCIICHHE MyTeHl B JepeBe, ONpe/eiIeHne
yuciaa BepuMH uiau pédep B AepeBe, 00Xo OMHAPHOTO
JIepeBa, B TOM 4HCJIE€ C TNPUMEHEHHEM TIpaBUIIa
YMHOXKEHUS. ™

Cayuaiinbie
coObITHS
8 )

*TIporuBononoxkHoe  coObithe.  Jlmarpamma  Diinepa.
OObenuHeHNE U TiepecedeHre coObITHil. HecoBmecTHbIE
coObiTusa. Dopmyna cioxeHus BepositHocTel. [IpaBmio
YMHOXKEHUSI ~ BEPOATHOCTEW.  YCJIOBHAas  BEPOSITHOCTb.
HeszaBucumbie  coOwbitus.  IlpeacraBiieHwe  CIIy9aifHOTO
JKCIIEpUMEHTa B BUJIE iepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IPOTHUBOIOJIOKHbIE
COOBITHS, OTMEpalMM HaJl COOBITUAMH, OOBCAUHCHHUE H
nepecevyeHre CoObITUH, auarpamma Oiiepa (Dinepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuyaTth TeopeMbl O BEPOSTHOCTH OOBEAMHEHUS ABYX
coObITHH ((HOPMYITBI CIIOKEHHS BEPOSATHOCTEN ).

YuyacTBOBaTH B 00CY’K/I€HUH pellleHHsl 32Ja4H, B TOM
qrclie TeKCTOBBIE 3aJ]aud Ha OIpe/eJICHHE BEpOSTHOCTEH
O0BeMHEHHUSI U TEepeceueHusi COOBITUH C MOMOIIBIO

YUCIOBOM MpSAMON, Auarpamm  Diinepa,  (HopMyIbl
CJIOKEHHS BEPOSTHOCTEH.

OcBauBarthb TMOHATHSA: MpaBUIIO YMHOKEHHS
BEPOSITHOCTEM, YCIIOBHAsI BEPOSITHOCTh, HE3aBHCHMBIE
COOBITHS IEPEBO CITY4allHOTO OTIBITA.

H3yuatrs cBoiicTBa  (OmpenencHHs) HE3aBUCHMBIX




COOBITHIA.

YuyacTBoBaTh B O00CY:KIeHMH PpeHIeHUs 3aJa4M Ha
OTpe/ieTICHNE U UCTI0JIb30BAaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTHL B O00CY:KIeHHMH pPelIeHUsl 3aJayM Ha
MOMCK BEpPOSITHOCTEM, B TOM UHCJIE YCJIOBHBIX, C
MCIIOJIH30BAHUEM JIepeBa CIIyYaitHOTO OmbITa.™

O0o001meHne,
KOHTPOJIb
(4 9)

[IpencraBnenune mannpix. OnucaTtenbHas cTaTUcTUKA. ['padsbr.
BepostHoCTh CIIy4alHOTO COOBITHA. DIIeMEHTHI
KOMOMHATOPHUKHU.

[MoBTOpPSITH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4um Ha MpECTaBICHUE U OTMCAHUE JTAHHBIX
c MOMOMIBI0  W3YYEHHBIX  XapaKTEPUCTHK (c
HCII0JIb30BaHUEM BU3YAJILHOM OMOPHI).

*YyacTBoBaTh B 00CY:KIeHUM pelIeHHus™ 3aJa4M C
npuMeHeHueM rpados.

Pemat, 3agaum  Ha  HAXOXACHUE  BEPOSITHOCTH
CIIY4afHOTO COOBITHSI TIO BEPOSTHOCTSIM DIIEMEHTapHBIX
COOBITHI, B TOM YHUCJIE€ B OMbITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU (C BU3YAJIbHOM OTIOPOTA).
*YyacTBOBaTh B OOCYKIEHUHM PpellleHUs™ 3ajadyd Ha
HAXO0X/IEHHUE BEPOSTHOCTEH 0OBEAUHEHUS U MTEPECeUCHMUS
COOBITHI1, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAaHUEM
rpauueckux MpPeJICTaBICHUM U JiepeBa CIy4aillHOTO
OTIbITA.

*YyacTBOBaTh B OOCYKIEHUHM PpelleHHs™ 3ajadyd Ha
nepevyuciienne KOMOMHAIMK (Yuciia mepecTaHoBOK, Yhcia
COUeTaHUIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHIl C
NPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM TpeyroyibHuka [lackans.

onyOaukoBaHo B rpynmne | T Yuurenbckas
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9 kiacc (He meHee 34 1)

Ha3zpanue
paszaesia (TeMbl)
(4uci0 4acoB)

OcHoBHOE€ CoacpKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 ki1acca
(4 1)

[IpencraBnenne  maHHbiX.  OmnmcarenbHas  CTaTUCTHKA.
Omneparuu Haj cCOObITHSAMU. He3aBUCUMOCTE COOBITHIA.

IHoBTOpPSATH U3Yy4CHHOE
3HAHM.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTUCAHUE JAHHBIX.
Pematp 3agauM  Ha  HAXOXJCHUE  BEPOATHOCTEH
00bEIMHEHUSI M TIEPECEUeHUs] COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C  HCIIOJIB30BAaHUEM  TI'paPUUIECKUX
MPEJCTABICHUI U JEPEBA CIYYATHOTO OIbITA.

Pemath 3agauyu Ha mnepevucieHue KoMOMHaImil (yucna

U BBICTpauBaTb CHCTEMY

MEPEeCTaHOBOK, YHWCJIAa COYETaHWM), Ha HaXOXKJIEHUE
BEPOSITHOCTEM COOBITHIT c MPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHUCJIE€ C HCIHOJb30BAaHUEM

TpeyroJibHuKa [lackans

9J1eMEeHThI
KOMOUHATOPUKH
4 4)

KomOunatopHoe mnpaBuio ymHOkeHusa. llepecTaHoBKH.
®dakropuan. CoueTtaHuss U YUCIIO COYETaHHHA. *TpeyrosbHHUK
[Tackans. > [IpakTuueckas pabota «Bpruucnenue

BEPOSITHOCTEH C MCHOJB30BaHUEM KOMOMHATOPHBIX (PYHKLIMN
ANIEKTPOHHBIX TAOIHID.

OcBauBatb Ha  0a30BOM  ypOBHe  TOHATHS:
KOMOMHATOpPHOE TMPaBUIO YMHOXEHHS, YIOPSAOUYCHHAS

mapa, TpoOiWKa OOBEKTOB, TIepeCTaHOBKa, (haKTopHas
YHUClla, COYETAaHWE, YHCJIO COYETAaHUH, *TPEyroJIbHUK
ITackans.*

Pemate mpocreiilime 3agauyMm  Ha  TepevHCIICHUE
YIIOPSIIOYECHHBIX nap, TPOEK, MIEPEYUCIICHUE

NEPEeCTAHOBOK UM COYETAHUN 3JIEMEHTOB pa3InYHbIX
MHO3KeCTB (110 oOpa3siy).

Pemiate mpocreiimme 3aja4M Ha IPUMEHEHHE YHCIIA
couyeTaHuil B anredpe (COKpal€HHOEe YMHOXKEHUE, OMHOM
HrloToHa) (¢ HampaBmSIOIEH MOMOIIBIO).

Pemath, mnpuMeHsis KOMOWHATOPHMKY, 3aJaud Ha
BBIUMCIIEHUE BEPOATHOCTEH, B TOM YHUCIIE C TOMOIIbIO




AIIGKTPOHHBIX TAOIHI] B XOJ€ MPAKTHUECKOU paboThl (C
BU3YyaJIbHOM OTIOPOHA).

I'eomeTpuueckas
BEPOATHOCTH
(44)

*T'eomeTpuyeckas BeposITHOCTb. CitydaiiHbIi BEIOOP TOUKH U3
(GUrypHI Ha TNIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPUUECKOIN BEPOSATHOCTH.
YuyacTBoBaTHL B O00CYXKIEHHH pelleHHs 3aJa4M Ha
HAXO0X/ICHUE BEPOSITHOCTEH B ONBITaX, IPEICTABUMBIX
KaK BBIOOp TOYEK M3 MHOTOYIOJIbHHKA, Kpyra, OoTpe3ka
WIH JTyT'H OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKa™

HUcnuiTanus
Bepnyanu
(6 9)

Ucnpitanne. VYcenmex u Heynmaua. Cepust uCHBITaHUN 10
neporo ycrexa. Mcneitanus bepnymm. BepostHocTn
coObITHii B cepun ucnbiTanuii bepnymau. Ilpakruueckas
pabota «Mcnbertanust beprysmm.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITAHHE,
AlIeMEHTapHOEe cOObITHE B HCTIBITAHUM (yCIIEX U Heyaaua),
cepus UCHBITaHUM, HACTYIUIEHHME MEpBOro ycrexa
(Heymaum), cepust ucnbITanuii bepuymu.

Pemate mpocreiilume 3agauM  Ha  HAXOXKJIEHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM /10 MEPBOTO
ycrexa, B TOM 4YHcie ¢ MpUMEHEHHEM (OPMYJIbl CyMMBbI
TEOMETPHUUECKOMN Mporpeccuu (C OMopoi Ha CIPABOYHYIO
nHpopMaIuIo).

Pemars nmpocreiimme 3agauM Ha  HAXOXKJECHUE
BEPOSITHOCTEH  DJIIEMEHTApHBIX  COOBITUH B  CEpHUH
WCTIBITAHUN bBepHymM, Ha HaXO0XJIEHUE BEPOATHOCTH
ONPENEIEHHOIO YHCIA YCHEXOB B CEPUM HCIBITAHUN
beprymu (¢ BU3yanbHO# onopoi).

N3yuarhb B X0/1e MNPAKTHYECKOH PadOTHI, B TOM YHCIIE C
MOMOUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucneiTanui bepnymm

Cayuaitnas
BeJIMYHHA
(6 1)

CnyuailHass BeJIMYMHA M PACHpEACNIEHUE BEpPOATHOCTEH.
MaremaTuueckoe OXHUAAHUE U JUCIEPCHUs  CIIy4alHOU
BeJIMYMHBL.  [IprMepsl MaTeMaTHYECKOro OXKUJAHUS —Kak
TEOPETUUYECKOTO CPEIHErO 3HAUYCHUS BEJINYNHBI.

[TonsiTme o  3akoHe  Oonpmiux  uucen. M3mepeHue
BEPOSITHOCTEN C MOMOILIBIO 4acToT. [IpumeHeHne 3akoHa
OOIBIINX YHCE.

OcBontr Ha 0a230BOM YypPOBHE NOHSITHA: ClydyanHas
BEJIMYMHA, 3HaYeHUE CIIy4aiHO BEJIMYMHBI,
pacripesiesieHle BEpOSTHOCTEH.

HM3yyars u o00cy:kaaTh IPUMEPBl JUCKPETHBIX H
HENPEPbIBHBIX CIy4alHbIX BEMYUH (POCT, BEC YEJIOBEKa,
YHUCIEHHOCTh  HACEJICHUS, Ipyrue  HU3MEHUYUBBIC
BEJIMYMHBI, PAcCCMaTPUBABIINECS B KypCe€ CTATUCTHKH),




MOJEJBHBIX ~ CIIy4allHbIX BEJIIMYMH, CBS3aHHBIX CO
CllydyailHBIMH ombITaMu (OpocaHne MOHETHI, HTPajIbHOMN
KOCTH, CO CITy4alilHbIM BBIOOPOM U T. 11.).

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
MAaTE€MaTHYECKOE OKHUJAHUE CIIy4alHOW BEIWYMHBI KaK

TEOPETHYECKOE cpenHee 3HaUYCHHUE, JUCIIEPCHS
CIy4ailHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCHHU YHUCIOBOIO
Habopa.

Pemath, 3ajaum Ha BBIUKMCIEHHE MAaTEMaTHUYECKOTO
OXWJAHMWS W JHUCIEPCHH JUCKPETHOW  CIy4allHOMN
BEJIMYMHBI 110 33JJaHHOMY paclpeieseHUI0, B TOM YHCIie
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (c
HaTMPaBJISIONIEH TOMOIIIBIO).

3HAKOMHTBCSI C MaTeMAaTUYECKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACHpENCIICHH, B TOM YHCIE
pacnpefiefieHus] Cay4alHOW BEJIMYMHBI «UHCIO YCIEXOB»
B cepuM UcnbITaHuii bepuysu.

M3yyarh 4acToTy COOBITUS B  HOBTOPSIOIIMXCS
CIIy4ailHBIX OTBITAX KAK CIYYalHYIO BEJIMYUHY.
3HAKOMHTBCSI C 3aKOHOM OoJbIIUX uucen (B ¢opme
bepnymin): mnpu OoNBIIOM YHCIE OMBITOB YacToOTa
coOBITHS OJIM3Ka K €0 BEPOSITHOCTH.

Pemate 3ajaum  Ha U3MEpPEHUE BEpPOSITHOCTEM C
MOMOIUIBIO YacTOT (C HAMPABJISAIOUICH MOMOIIBIO).
OOcy:xk1aTb  posib  3akoHa  OOJbIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOT'O MeToaa U3MEPEHUS
BEPOSITHOCTEH.

OOcyxknaTh 3aKOH OOJBIIMX YHCEN Kak IpOsBIECHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUYUBBIX SIBJICHUSX,
pOJib 3aKOHa OOJIBIIMX YHCET B MPHUPOJAE M B KHU3HU
4eJI0BEKA.

O0o00menne,
KOHTPOJIb

IIpencrasnenue
BepostHoCcTh

JAHHBIX.
CIIy4aiiHOTO

OnucarenpHas
COOBITHS.

CTATUCTHUKA.
JIEMEHTEI

IoBTOpPSAITH H3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.




(10 u)

KoMOuHaTOpHKH. CiydaiiHble BEJIMYMHBI U PACTIPEACTICHHUS.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTMCAHUE JAHHBIX.
Pemars 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEN
COOBITHI, B TOM YHCJI€ B OIBITAX C PABHOBO3MOXXHBIMU
AJIIEMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
00BbeIMHEHUS W TePecedeHUs] COOBITHI, BBIUYUCIATH
BEPOSITHOCTH B  OMBITaX C CEPUSIMH  CIyYalHBIX
HACITBLITAaHUH

(MyIbTUMEIUHHBIE TPOrPAMMBI,

HpI/I pa3pa60TI<e pa60qel}'1 nporpaMmMbel B TCMATUYCCKOM IINIAHUPOBAHHUU JTOJIKHBI OBITH YUYTCHbBI BO3MOXHOCTU
NCIIOJIb30BAHUA 3JICKTPOHHBIX (I_II/I(i)pOBBIX) 06p330BaTeJIBHBIX PECYPCOB, ABJIAIOIIUXCSA y‘l€6HO-MeTOI[I/I‘ICCKI/IMI/I MaTcpuaiaMu
QJICKTPOHHBIC y‘{e6HI/IKI/I N 3daJa9YHUKH, IJICKTPOHHBLIC 6I/I6J'II/IOT€KI/I, BHUPTYAJIbHBIC
J'Ia60paTOpI/II/I, HUI'POBLIC IIPOTPAMMBI, KOJJICKIIUH IlI/I(l)pOBI)IX O6paBOBaTCHBHBIX pecprOB), HNCIIOJIB3YCMbBIMHU JJIA O6y‘ICHI/I$I )51
BOCIIMTAHUA PA3JIMYHBIX TPYIIII HOHBBOBaTGHQﬁ, MpeaACTABJICHHBIMHU B 3JICKTPOHHOM (III/I(prBOM) BUJIC W PCAIN3YIOIINMU

munaktrudeckue BosmoxxHoctH KT, conepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUMU.
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