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PaGouyas nporpamma no yueoHomy npeamery «MaTteMaTHuKa» B KJIaccax MpoeKTa
«MaremaTn4yeckasi BepTHKAJIb» (Yyri1y0JieHHbI! YPOBEHB)

PaGouas mporpamma o yueOHOMY mpeaMeTy «MareMaTuka JUisl KIIacCoB poekTa « MaTemaTudecKkas
BepTUKaIIb» pa3padborana B coorBeTcTBHU ¢ PI'OC OOO 1 COOTBETCTBYIOMUM y4eOHO-METOIUYECKUM
nokymentom  denepanpHoil  pabouelt  mporpaMMmon ®OII OO0 npexyCMOTpPEHHOW — Jid
HEMOCPEJICTBEHHOTO MPUMEHEHHUS MPU pealin3aluy 00s13aTeIbHON YacTh 00pa3oBaTeIbHONW MPOTrpaMMBbl
OCHOBHOTO 001mero oOpa3oBaHusi ¢eaepaqbHOl pabodeld TporpaMmbl MO y4eOHOMY TpeaMETy
"MaremaTtuka" (mpeamerHas obnacth «MaTtemaTtuka M UHPOpPMATHUKa») M pekomeHpanuil LleHTpa
MEeAarorn4eckoro MacTepcTBa (Jajee COOTBETCTBEHHO — mporpamma mo Maremaruke, MaremaTuka)
BKIIIOUAET TMOSICHUTENBHYIO 3allMCKY, COJIEpKaHWE YYeOHOro NpeaMeTa, TMIIaHUPYEeMbIE pPe3yIbTaThl
OCBOEHHS MPOrpaMMbI IO MaTemMaTHKe, TEeMaTUYECKOe IUIAHUPOBAaHKE, B TOM YHUCIE C y4eTOM paboueit
IpOrpaMMbl BOCIIUTAHUS C YKa3aHHEM KOJMYECTBAa YacOB, OTBOJUMBIX Ha OCBOCHHE KaXJI0H TEMBI,
3JeKTpoHHBIE (IIMPOBBIE) 00pa30BaTEIbHBIE PECYypChl HCIOJb3yeMbIe TPH peaau3aiuu  padouei
IPOrPaMMBI.

[TosicuutenpHas 3amucka oTpa)kaeT oOIIMe e U 3a/1a4il U3YUYeHHs] MaTeMaTUKH, XapaKTePUCTUKY
NICHXOJIOTHYECKUX MPEINOCHIIOK K €€ N3yUYEeHUIO 00YJaIOIUMHUCS, MECTO B CTPYKType y4eOHOro IU1aHa, a
TaKXe IMOAXOJbl K OTOOpY coaepkaHHs, K ONpPEICNCHHIO IUIAaHUPYEMBIX pe3ynbraToB. CopepikaHue
00y4YeHUs pacKphIBAET COJIEPKATEIbHBIC JIMHUH, KOTOPBIC MPEAIaratloTcs sl 0053aTeIbHOT0 U3YUYCHHS B
KaXJIOM KJlacce Ha ypOBHE CpeAHero oOmero obpazoBanus. llmaHupyemble pe3yibTaThl OCBOCHHS
IporpaMMbl MO MaTeMaTHKE BKJIIOYAIOT JIMYHOCTHBIE, METANpEAMETHBIE PE3yNIbTaThl 32 BECh MEPHO
00y4eHUs1 Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHus, a TAaK)Ke MPEAMETHBIC TOCTHKEHHUS 00YyUYaIomEerocs
3a KaKJIbIH TOJ1 OOy4YCHHUS.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maremaTHKe YriayOJIEHHOTO YPOBHSA Uisi oOydwarommxcs 7—9 KiaccoB
pazpaborana Ha ocHoBe PI'OC OOO. B mporpamme mo mMaTeMaTHKE YUTCHBI UJICU U
MOJIOKEHUSI KOHIEMIIMM pPa3BUTUS MaTeMaTHYecKoro oOpa3oBanus B Poccuiickoii
denepanum.

[TpenmMeToM MaTeMaTHKHU SBIAIOTCS (DyHAAMEHTAlbHBIE CTPYKTYpbl HAIIEr0 Mupa —
IPOCTPAHCTBEHHbIE (OPMbI M  KOJIMYECTBEHHbIE OTHOLIECHUS (OT MPOCTEHUIINX,
YCBaMBAaE€MbIX B HETMIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHSl HAYYHBIX M TPUKIAAHBIX HJed). Maremathueckue 3HaHHUS 00ECeuHuBarOT
NOHMMAaHWE MPHUHLMIOB YCTPOMCTBA M HCHOJB30BAHUS COBPEMEHHOM TEXHHUKH,
BOCHPUATHE U  HUHTEPHPETALMUI0 COLMAIBHOW, HOKOHOMHUYECKOH, MOJUTUYECKON
uHbOpMaIMKU, JAI0T BO3MOKHOCTb BBINOJIHATH PAcdy€Tbl M COCTaBISATh AITOPUTMBL,
HAXOJUTh U IPUMEHSTH (OPMYJIbl, BIAJETh NPAKTUYECKUMH NPUEMAMHU T€OMETPUUECKUX
U3MEPEHU U TMOCTPOCHUU, YUTaTh MUH(POPMALMIO, MPEICTABIECHHYIO B BHJAE TaOMIMII,
auarpaMMm M TpaduKOB, KHUTb B YCIOBUSX HEONPENEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

N3yuenne mareMatuku GOpMUPYET Y 00YUAIOIINXCSA MATEMAaTUYECKUI CTUIIb MBILLUICHHUS,
NPOSIBIISIOLIUICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecss OCBauBaIOT
Takhue MNpUEMBI U METOJbl MBIIUICHUS, KaK HHAYKIHUS M JOeIyKUus, 000OUIeHHE U
KOHKpETH3al|sl, aHaJIN3 U CUHTE3, KJIacCU(UKALIUA U CUCTEMaTHU3alMsl, abCTparupoBaHue



u aHanorus. OObEKThl MATEMAaTHUYECKUX YMO3AKIIOUEHU, TpaBuiia UXKOHCTPYUPOBAHUS
PacKpBIBAIOT MEXAaHU3M JIOTUYECKUX MOCTPOEHUHM, CIOCOOCTBYIOT BHIPAOOTKE YMEHMS
dbopMynpoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKJIEHHUS, TEM CaMbIM pa3BUBAIOT
JOrM4ecKoe MbllnuieHue. HM3yuenue wareMaTuku oOecnednBaeT (HOPMUPOBAHHE
QITOPUTMUYECKOM KOMIIOHEHTHl MBIIIJICHUS W BOCIHTAaHUE YMEHUN JEHCTBOBATH
[0 33JaHHBIM aJrOpUTMaM, COBEPIICHCTBOBATh HW3BECTHBIEH KOHCTPYHUPOBATh HOBBIE.
B nporiecce pemenus 3a1a4 — 0CHOBOW y4eOHOM ESITEIbHOCTH Ha YPOKaX MAaTEMAaTUKU —
Pa3BUBAIOTCS TBOPYECKAS U MPUKJIIAHAS CTOPOHBI MBIIIUICHHUS.

OOyuenne MaTemMaTuke Ia€T BO3MOXKHOCTh pa3BUBATh Yy OOYyYarolMXCAd TOYHYIO,
palMOHANbHYI0 M MH(DOPMATUBHYIO peyb, YMEHHE OTOHMpaTh Haubosiee MOIXOISAIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TpaUuecKue CpeICTBa [JIs BBIPAKEHUS CYXACHUU WU
HArJIAIHOTO X MPEACTABICHHUS.

[Tpu n3yuyeHun MaTeMaTHUKU OCYLIECTBIIAETCS 001llee 3HAKOMCTBO C METO/IaMU TMO3HAHUS
JNEUCTBUTEIBHOCTH, IIPEACTABICHUSIMH O NMPEAMETE U METOJIaX MATEMATHKH, UX OTINIUU
OT METO/IOB JAPYTIHX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTAXITPUMEHEHUS
MaTEMaTUKH JIJIsl pEeIICHUs] HayYHbIX U MPUKIIATHBIX 3a/1a4.

Marematudeckoe oopazoBanue B Poccuiickoit denepannm MaremaTnueckoe o0pa3oBaHue
JOJDKHO —peliaTh, B YacTHOCTUM 3aJaud OOECTEeYeHHs] CTpaHbl BBITYCKHHKaMH,
MaTeMaTHYecKas MOJArOTOBKA KOTOPBIX JOCTaTOYHA ISl MPOJOJKEHHUS 00pa30BaHUS B
pPa3IMYHBIX HANpAaBICHUAX, BKJIIOYAs MaTeMaTHYEeCKUE HCCleoBaHus, padoTy B chepe
MH(POPMALIMOHHBIX TEXHOJIOTUH, MpEenoJaBaHUE MaTEeMaTHKH, C OJHOM CTOPOHBI, U
NpUMEHEHUE MaTeMaTUKW B JIPYTMX HayKaX, B HWH)XEHEPHO-TEXHOJOTUYECKOH U
coIaabHOM cdepe ¢ Apyroit croponsl. J{Jis obecnieueHus: JOCTUKEHUSICOOTBETCTBYOIIEH
TUM 3aJayaM MaTeMaTU4YeCKOM MOJITOTOBKU OOYYaIOLIUXCs, 7S YAOBIETBOPEHUS UX
3alpOCOB M BO3MOXHOCTEH TNpelHa3HaueHa NporpamMma YriayOJaE€HHOTO HW3y4YeHUs
matemaTuku. [Iporpamma mo martematuke yriryOJE€HHOrO ypoOBHS Ja€T BO3MOXHOCTH
paclIMpuUTh MW YrayOuTh KpYr H3Y4aeMbIX BOIIPOCOB, CO34aTh Ooyiee UEIOCTHOE
MPEICTABICHUE O CUCTEME MAaTEMATHYECKUX 3HAHUN, cPOpMUPOBaTh 00JIee YCTOMUMBBIE
Y OCO3HaHHBIE YMEHMUS.

[IpuopureTHbIMU  1ENAMH  OOydeHHs MaTeMathuke B 7-9 Kkjaccax —SBIISIOTCS:
(GopMUpOBaHNE LEHTPAIbHBIX MATEMaTHMYECKUX MOHATHH (YHCII0, BEIUUYHMHA,
reomeTpuueckas (Qurypa, nepeMeHHasl, BEpPOSTHOCTb, (YHKIHS), 00€CIeUMBAIOLINX
IPEEMCTBEHHOCTb U MIEPCIIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yYaroINXCs;
NOJIBEICHNE 00YyYalOIMXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTUKd M OKPY’Kalolero MHUpa, MOHMMaHHWE MaTeMaTHKH Kak dYacTH oOIel
KYJIbTYpbI UEJIOBEYECTBA;

pa3BUTHE  WHTEIJIEKTyaJIbHBIX W TBOPUECKHX  CIOCOOHOCTEH  0Oydarommuxcs,
IIO3HABATEJIbHOM AKTHUBHOCTH, MCCIIEAOBATEIILCKUX YMEHUM, KPUTUYHOCTH MBILUICHHUS,
MHTEpeca K U3yUEHUI0 MaTEMATHKU;

(¢opMupoBanne (GyHKIMOHAIBHON MaTEMaTUYECKONH IPaMOTHOCTH: YMEHHUAPACIIO3HABATh
MPOSIBIICHUSI MAaTEMaTUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEMB peaslbHBIX
KU3HEHHBIX CUTyalUsX WU IpPU HU3YYEHUM JPYTUX Y4YEOHBIX IPEIMETOB, IMPOSIBICHUS



3aBUCUMOCTEH H 3aKOHOMEPHOCTEH, (OpMYJIUpOBaTh WX Ha S3BIKE MATEMATUKU U
CO3/]aBaTh MaTEMAaTUYECKUE MOJIENH, IPUMEHATh OCBOCHHBIM MAaTeMaTHUYECKUI amnmapar
JUTSL pelieHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBATH M OICHUBATH
MOJTyYCHHBIC PE3YIIbTATHI.
OcCHOBHBIE JTUHUU COJIEpKaHUSI MPOrpaMMbl MO MaremaTtuke B 7-9 kiaccax: «Yucnau
BBIUUCICHUS», «Adredpa»  («Anredpamdeckue  BBIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBaY), «DyHkuum», «I'eomeTpus («I'eomerpuyeckue GUrypsl U UX CBOMCTBAY,
«3mepeHune reoMeTpuuecKuxX BEIMUUHY ), « BeposITHOCTh U cTaTUCTHKAY. [|aHHbIC JIMHUU
pPa3BUBAIOTCS TApaUIeIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW NPHUPOAON H
TpaauIUSIMHU, OJHAKO HE HE3aBUCUMO OJlHa OT JApPYyroil,a B TECHOM KOHTAaKTe U
B3aUMOJECHUCTBUU.
Conepxanue MporpaMMbl IO MaTeMaTHKE, pacHpelesiéHHOEe MO rojaM OO0ydeHwus,
CTPYKTYPHUPOBAHO TaKUM 0OO0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIIMITHAIBHBIM
BolpocaM  oOyyarommuecss  oOpalaiuch  HEOJHOKpPaTHO,  YTOOBI  OBJIQJICHUE
MaTeMaTHYECKUMH TOHATHSIMH W HaBBIKAMH OCYIIECTBIBUIOCH TOCIICIOBATEIBPHO U
MOCTYIATEIbHO, C COOJIOJIEHUEM TPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTEMaTHYECKUX MPEACTaBICHUN 00ydaronmxcs,
pacuupsisi 1 yriyouisist €€, o0pasysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.
B cootBerctBum ¢ ®I'OC OOO martemaThKa SIBJISICTCS 00S3aTCIBHBIM IIPEAMETOM Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs W H3y4yaeTcs Ha YriIyOJI€HHOM ypOBHEB
paMKax CIeIyIonmMX y4eOHbIX KypcoB: «AmnreOpay, «l'eomerpusi», «BeposaTHOCTh H
CTaTUCTHKAY.

OO011ee yuciao 4acoB, peKOMEHIOBAaHHbBIX ISl U3YUEHUsI MaTeMaThKu, — 816 4acos:
B 7 kiacce — 272 yaca (8 4acoB B HeJleNt0), B 8 kiacce — 272 yaca (8 4yacoB B HEJENIO),B
9 xnacce — 272 yaca (8 4acoB B HEJIEIIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA30BAHUA

M3yuenne MaTeMaTUKA HAa YPOBHE OCHOBHOTO OOINEro OOpa3oBaHMs HAIpAaBICHO Ha
JOCTI)KEHUE  OOYYaIONUMKCS  JIMYHOCTHBIX, METANpPEJAMETHBIX M  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHUS YICOHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

1) marprnoTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM HMHTEpPEca K IMPOUUIOMY M HACTOSILIEMY POCCUUCKOM MATEMAaTHKHU,
LEHHOCTHBIM OTHOUIEHHEM K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB M POCCHUUCKOU
MAaTEMATHYECKOW WIKOJIbI, K HMCIIOJBb30BAHUIO ATUX JOCTHXKECHUW B JIPYyrMX HayKax u
MIPUKIIAJIHBIX cdhepax;

2) rpa’KaaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHHIO O0S3aHHOCTEW TpaXkJaHWHA U peaju3alluy ero IMpas,
MPEICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
SABJICHUH, TIPOLEAYp TPaKIAHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHIO ATHUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM
OPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-3TUYECKUX
PUHITUIIOB B I€SITEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOH Ha aKTHMBHOC Y4YacTHE B PEIICHUU IMPAKTUYCCKUX 3aJ1ad4 MaTEeMaTHYCCKON
HaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMATHIECKOTO00pa30BaHMs HA MPOTKEHUN
BCCH JKM3HM JUIA YCICNTHOM Tpo(EeCCHOHATBLHON JACSATCIIBHOCTH W Pa3BUTHEM
HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U IIOCTPOCHHEM WHIMBHUIYaJIbHOU
TpaeKkTopuu OOpa3oBaHWs W KU3HCHHBIX IUIAHOBC YUETOM JIMYHBIX WHTEPECOB U
00I1IeCTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIMTAHME:

CITIOCOOHOCTBIO K 3MOITMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYECKUX
00BEKTOB, 3ajJad, pEIIeHUH, pacCyXJACHUH, YMEHHUIO BHUJETh MaTeMaTUYECKHUe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

OpUCHTAIMEH B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYUYHBIX MpeICcTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YEJIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMaHUEM
MaTeMaTHYECKONW HayKH Kak c(epbl 4eT0BEYECKOM AeATeILHOCTH, ITAMOB € pa3BUTUS U
3HAYUMOCTH JJIi Pa3BUTUA I[MBWIM3AIlMU, OBJIAJCHUEM S3bIKOM MATEMATHUKH |
MAaTEMATUYECKON KYJIbTYpOU KaK CPEACTBOM ITO3HAHHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU
HCCIEA0BATECIbCKOM JICITCIbHOCTH,



6) puznueckoe BocnuTaHue, (POPMUPOBAHUE KYJIbTYPhI 310POBbSI 1
IMOLUMOHAIBLHOTO 0JIATOMOTYYHsI:
TOTOBHOCTHIO TIPUMEHSTh MAaTeMAaTHYECKUE 3HAHUS B HWHTEPECaX CBOETO 3/I0POBBS,
BEJICHUS 37I0pOBOr0 00pa3a >KU3HM (3I0POBOE MUTAHHUE, COATaHCUPOBAHHBIM PEXKUM
3aHATHIA U OTIbIXA, PETYyJIApHas (pU3nvecKas akTHBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKA
pednexcun, mpu3HaAHUEM CBOETO ITPaBa Ha OIMMOKY U TAKOTO JKe MpaBa APYroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHME:

OpUEHTaIlMeld Ha TPUMEHEHHE MAaTEeMAaTHMYECKUX 3HAHUM Ui peIIeHUs 3a/J1a4B
00JIaCTU COXPAHHOCTU OKPY>KAIOIIEH Cpefbl, TIIaHUPOBAHUS MOCTYNKOB M OIIEHKH HX
BO3MOXKHBIX TIOCIICICTBHH JIJII OKpY’)Karolleld Cpeabl, OCO3HaHHWEM TJI00AJIbHOTO
XapakTepa SKOJOTUYECKHUX POOJIEM U MMy Tel UX peIIeHUs;

8) apanTanus K M3MEHSIIOIIUMCH YCJIOBHSAM COUMATBHON U PUPOIHO Cpeabl:
TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JEATEeIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS Y
JIPYTUX JIIOJIEeH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHILIUH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCTBIO B (POPMHUPOBAHMU HOBBIX 3HAHWUW, (POPMYIHPOBATH HJIE€U, TMOHATHUSA,
runoTe3bl 00 0ObEKTaX U SIBICHUSAX, B TOM YHUCIIE paHEe HE W3BECTHBIX, OCO3HABATh
neuIUTHl COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyallMl0, BOCIPHUHHMMATH CTPECCOBYIO
CUTYaIUIO KaK BbI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUSU
JercTBUs, (POPMYJIMPOBATh U OLIEHUBATH PUCKU U MOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTte OCBOCHHSI NMPOrpaMMBI 10 MaTeMaTHKE Ha ypOBHE OCHOBHOTO OOIIIETro
obpasoBanus y obOydwaromierocs OyayT chOpMHpPOBAHBI METANPEAMETHBIE PE3yJIbTATHI,
XapaKTEPU3YIOIINECs OBJIAJICHUEM YHHBEPCAIBHBIMU IO3HABATEIIBHBIMH JICHCTBHUSIMHU,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JCHCTBHSAMH W YHUBEPCAIHHBIMU
PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS

Bba3oBble Jornueckue aeicTBUA:

BBISBJISITh U XaPAaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHITHAMHU, (HOPMYJIMPOBATH OMPENCICHUS TOHATHM,
yCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KacCU(pUKAIMKA, OCHOBAHMS JJIsl 0000IICHUS
Y CPABHEHMS, KPUTEPUH IPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOpPA30BHIBATH CYXKICHHS: YTBEPIUTEIHHBIC U
OTpUIlaTeIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;



BBISIBIISITH MAaTEMAaTUYECKUME 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOPEYMS B
dakTax, [OaHHBIX, HAOMIOACHMUSX U YTBEPXKICHUAX, NpeaIaraTb  KpPUTECPUHAISA
BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYN;

JenaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JNEAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

pa3buparth  JOKa3aTeJbCTBA  MaTEMaTHYECKHX YTBEpKIAEHUU (TIpsIMBIE U OT
OPOTUBHOIO), MPOBOJUTH CaMOCTOSTEIBHO JOKAa3aTeIbCTBA MAaTeMaTHYeCKUX (DaKToB,
BBICTpanBaTh apryMEHTAIUIO, TIPUBONUTH PUMEPHI U KOHTPIIPUMEPHI, IPUMEHSATH METO/T
MaTEeMaTUYECKON MHAYKIIMH, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3agaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOIANINI ¢ y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eHCTBUSA:

MCIIOJIh30BATh BOMPOCHI KaK MCCIIEIOBATEIHCKUN HHCTPYMEHT ITO3HAHMSI, POPMYITUPOBATH
BOIPOCHI, (PUKCHUPYIONIKE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOATEIHLHO YCTAaHABIWBATH
HMCKOMOE U JIaHHOE, ((OPMHPOBATh THIIOTE3Yy, ApTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;
MIPOBOJIUTH IO CAMOCTOSTENILHO COCTABIEHHOMY TUIaHY IKCIIEPUMEHT, UCCIIEIOBAaHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSITENbHO (OPMYITUPOBATH 0OOOIIEHUS U BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, UCCIIEIOBAHUS, DKCIIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTH MOTYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIIIEHNU;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS O
€Tr0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanuei:

BBISIBJISITD HEJIOCTATOYHOCTh M K30BITOYHOCTh  HMH(POpPMALUU, JTAHHBIX,
HEOOXOIMMBIX JIJISI PELICHUSI 3a]1auu;
BBIOMPATD, AHAIM3UPOBAaTh,  CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH

UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (GOPM IPEICTaBICHMUS;

BBIOMPATh (POpMY MpeacTaBIeHUsI HHDOPMAUU U WILTIOCTPUPOBATh pelllaeMble3a1aun
cXeMamu, uarpaMmmaMu, HTHOU rpaukoi U uX KOMOUHALMSIMU;

OLICHMBATh HaAEKHOCTh HMH(OpPMALIMKM 1O KPUTEPUSM, MPENJIOKEHHBIM HWIH
c(OpMyYJTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHUKAaTHBHBIE YHUBEpPCAJbHbIE yUeOHbIEe HeiiCTBUSA:

BOCIIPUHUMATh U (OPMYJUPOBATh CY>KIEHUS B COOTBETCTBUU C YCIOBHUSIMHUU LIETSAMU
00111eHus, SICHO, TOYHO, FPAMOTHO BBIPaXaTh CBOIO TOUKY 3pE€HHUS B YCTHBIX UIMTMCHbMEHHBIX
TEKCTaxX, J1aBaTh MOSICHEHUS MO XOAy pEUIeHUs 3aJaud, KOMMEHTHUPOBATH MOJyYEHHBIN
pe3yJbTarT;



B X0Ji¢ OOCYXXJICHUSI 3a]]aBaTh BOMPOCHI MO CYIIECTBY O0OCYXTaeMOU TeMbI, TPOOIEMBI,
perraemMoii 3a/1auu, BICKa3bIBaTh WJICH, HAIEJICHHBIC HA TIOWCK PEIICHUS, COMTOCTABIISITH
CBOM CYXKJIEHUS C CY>KJIECHUSIMH IPYTUX YIACTHUKOB AUAIOTa, 0OHAPYKUBATH PA3INIHE U
CXOJICTBO TIO3UIIMH, B KOPpeKTHOUW (opme ¢GOpMyIMpoBaTh pa3HOIIIACHS, CBOU
BO3PaKCHUS;

NIPEJCTABISITh PE3yIbTaThl PEIICHUS 3a/Ja4yd, DKCIEPUMEHTa, WCCIIEeIOBAaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C Y4YETOM 3a7ad TNPE3CHTAUU |
0COOCHHOCTEH ayANUTOPUH;

MOHUMATh U HWCIOJIH30BaTh MPEUMYIIECTBA KOMAHJIHONH ¥ MHIUBUIYaIbHOU PabOTHIIPH
pelIeHnr yu4eOHBIX MaTeMaTHIECKIX 3a7a4, IPUHUMATH 11€JIb COBMECTHONICATEIIBHOCTH,
IUTAHUPOBATh OpPTaHM3AIMI0 COBMECTHOW paboOThl, pachpeneisTh BHIBI padoT,
JOTOBApUBATLCSA, OOCYXIaTh TMporecc H pe3ydbTaT paboThl, 0000maTe MHEHUs
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Popmax paboTel (0OCyXkaeHHs, OOMEH MHEHHH,
«MO3TOBBIE IMITYPMBI» U UHBIE); BBITIOJHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH CBOU
JEHCTBUS C APYTMMH YJICHAMH KOMAaHIIbI, OIEHUBATh KaueCTBO pe3yjIbTaTa U KauyeCTBO
CBOETO BKJIaJIa B OOIIUN pe3yNIbTaT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU
B3aMMOJICHCTBHSI.

PeryasiTuBHble YHHBEpCAJbHbIE YU4eOHbIE JeCTBUS

Camoopranusanus:

BBISBJSITH MPOOJIEMBI ISl  PEIICHWs B OJKU3HEHHBIX U YYEOHBIX CHTYyaIusX,
OPUEHTHPOBATHCS B PA3IUYHBIX IMOAXOAAX TPUHATHS pEIIeHUH (MHIUBUAYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITENTFHO COCTABJIATH IIJIaH, aNTOPUTM peIIeHus 3agaud (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pEHICHHs C YYETOM HWMEIONUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHUN C Y4ETOM
HOBOUW WH(OpMAITUH.

CaMOKOHTPOJIb:

BJIaJIETh CIIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3ysibTara perieHHs
MaTeMaTH4eCKOH 3a/1auM, CaMOMOTHBAIIUH U pedexcu;

NpeIBUAETh TPYAHOCTH, KOTOPblE MOTYT BO3HMKHYTh NPU PELUICHUM 3a]a4d, BHOCHUTH
KOPPEKTUBHI B JESATENHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OILIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa NEATEIbHOCTH MOCTABICHHON LIETH U YCIOBHSM,
OOBSCHATH MPUYUHBI JOCTUKCHHS WM HEJAOCTHXKEHHUS 11e]I, HaXOUTh OIUOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

IMOLMOHAJLHBINA HHTEJJIEKT:
BBIpaXaTh SMOILMM TPU HU3YUYCHUM MaTEMaTHYECKUX OOBEKTOB M (DaKTOB, JaBaTh
IMOIIMOHAJILHYIO OLICHKY PEeIIeHUs 3aa4H.



IIpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI [0 MATEMATHUKE YTITyOJIEHHOTO YPOBHS
OpEICTaBICHbBl MO ToAaM OOy4YeHHs B CJIEAYIOUIMX pas3AefaX MporpaMMbl IO
MaTeMaTHKE B paMKax OTAENIbHBIX y4eOHBIX KypcoB JUIsl 7-9 kiaccoB: «Anredpay,
«I"eomeTpusi», «BepoITHOCTb U CTATUCTUKAY.

Pa3Butre JnOrnyeckMx MPEACTaBICHU W HABBIKOB  JIOTMYECKOIO  MBILUICHUS
00y4Jaroumxcsi OCyIIECTBIISETCS B paMKaX BCEX Ha3BaHHBIX KYPCOB Ha MPOTSHKEHUHM BCEX
ner oOyuenusi. [lpenmosaraercs, uYTO BBIMIYCKHUK 9 Kiacca CMOXET CTPOUTH
BBICKA3bIBAaHUS W OTPULAHUS BbBICKA3bIBAaHUM, pACIO3HABaTh HCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, NPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, BBINOIHATH OIEpaluy HaJ
BBICKA3bIBAHUSIMHM, CTPOUTH BBICKA3bIBAHUSI M PACCYKICHUS HAa OCHOBE JIOTUYECKHUX
npaBuj, peliaTh JIOTUYECKHE 3aJayd, HAYyUYUTCS MNPUMEHSITh METOJ MaTeMaTU4YEeCKON
WHIYKLWH, OBJIAJIEET NOHATUSAMU: ONPENIEIECHUE, AKCUOMA, TEOPEMA, TI0KA3ATEIBCTBO — U
HAy4MUTCS UCIOJIb30BaTh MX MPU BBINOJHEHUH Y4YeOHbIX M BHEYueOHbIX 3anady. [Ipu
ATOM BBEJICHHE OCHOBHBIX JIOTHUYECKUX MOHSATHI M1 OCBOEHUE OCHOBHBIX CBSI3aHHBIXC HUMU
BUJIOB JEATEIBHOCTH OTHECEHO K Kypcy «BeposTHOCTP M CTAaTHCTHKa» M TaKXKe
pacrpeeneHo no rojaam oO0ydeHus.

B pamkax Bcex TpE€X KypcOB OCYLIECTBIE€TCS (OPMUPOBAHHE YMEHHUS BBIOUPATH
NOAXOJAIIMA METOA JJIsl PEHIeHUs 3aJlayd, BBISBISATH NPUMEPHI MATEMATHUYECKUX
3aKOHOMEpPHOCTEH B MPHUPOJE U OOIIECTBEHHOW >KWU3HHU, PACIO3HABATh MPOSIBICHUE
3aKOHOB MAaT€MAaTWKU B HCKYCCTBE, MPHUMEHSATh MAaTEMAaTHYECKWE 3HAHUS U OIbIT
MaTeMaTUYECKOM JAESTEIbHOCTH B CHUTyalUsXx peadbHOM >ku3Hu. OOyuaromniuecs
3HAKOMSITCSl C HAYYHBIMU PE3yJIbTaTaMu, MOJYYEHHBIMA B XOJ€ Pa3BUTHUS apU(PMETUKH,
anreOppl, T€OMETPUHM, TEOPUM BEPOSITHOCTH, CTATUCTUKM M yd4aTcsl MX OIMCHIBATH,
OPUBOAST MPUMEPhl MATEMATHYECKUMX OTKPBITMM M HUX aBTOPOB B OTEUYECTBEHHOWUH
BCEMUPHOW UCTOPUU HAYKH.



PABOYAS ITPOI'PAMMA YYEBHOT O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM W3 ONOPHBIX KypCOB OCHOBHOI'O OOLIEr0 0Opa3oBaHUs: OHA
ofOecrieunBaeT H3y4YeHUE JPYTUX JUCHUIUIMH KaK eCTECTBEHHO-HAyYHOTo, TaK W
T'YMaHUTapHOTO LIUKIIOB, €€ OCBOCHHE HEOOXO0IMMO AJIs POIOJDKEHHS 00pa30BaHUs U JIs
MOBCEIHEBHON Ku3HMU. PasButue Yy oOyyarommxcs Hay4YHBIX MPEICTaBICHHUIIO
MPOUCXOXKICHUH W CYIIHOCTH aredpanmdeckux aOCTPaKIui, CHoco0e OTpakeHHs
MaTEMaTUYECKONM HAyKOW SBIEHMM M IPOLECCOB B MPUPOAE M OOLIECTBE, POJIH
MaTEMaTUYECKOr0 MOJEIUPOBAHMSI B HAyYHOM IIO3HAHUU U B IPAKTHKE CIIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOI'O MHUPOBO33PEHUSI M KAuye€CTB MBIIIIEHUS, HEOOXOIUMBIX IS
ajanTalui B COBpeMEHHOM Lu(poBoM obmectBe. M3ydyeHune anredprsl oOecrieunBaet
pa3BUTHE YMEHMs HaONIOAaTh, CpPaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHU
ACUCTBHs, BBIBOJABI, (QOpPMYyIUpOBaTh yTBepxkAcHUA. (OcBoeHHE Kypca aiureOpsbl
o0ecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOyYalOIUXCs: OHU HCIOJB3YIOT
JACNyKTUBHbIE W HMHAYKTUBHBIE pacCyXACHHsS, OOOOLIEHNE U KOHKPETHU3AIHIO,
abctparupoBanue U aHamorut. O0ydeHne anredpe mpeanoiaracT 3HaUUTEIIbHBIN 00bEM
CaMOCTOSITENIFHON JIEATENBHOCTH O0YYalOIIMXCs, MOTOMY CaMOCTOSITEIbHOE PEIICHHE
3aJ1a4 00y4arolUMHUCS SIBJISIETCS peau3auueil 1eATeIbHOCTHOTO MIPUHIUIA 00YYEHMSL.

B cTpykType nmporpammsl yueOHOro Kypca «Anredpay» yriry0JI€HHOTO H3y4YEeHHsI OCHOBHOE
MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOAUYECKHE IUHUM: «Yucaa W BBIYUCICHUS,
«AnreOpanueckue BBIPAXKEHUA», «YPAaBHEHUS U HEPABEHCTBAY,

«Dynakiuny. Kaxmas u3 3THX coaepKaTelbHO-METOANYECKUX JMHUM pa3BUBAETCA Ha
NPOTSHKEHUH TPEX JIET M3y4YeHUs Kypca, B3aUMOJCHCTBYS C JIPYTHMH €ro JWHUusSMu.B
X0/I€ U3Y4YEeHHSI Kypca 00yUJaroUIMMCs TPUXOIUTCS IOTUIECKH PacCy AaTh, HCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M C 3TUM B IpOrpaMMy y4eOHOTO Kypca
«Anre0pa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszienax  MaTeMaTH4ecKoro o0pa3oBaHUsi W CHOCOOCTBYIOIIME  OBJIAJICHUIO
00y4arolMMHUCSl OCHOB YHHBEPCAIBHOIO MaTeMaTudeckoro sizbika. CoaeprkaTesbHON U
CTPYKTYpHOM  OCOOEHHOCTBIO  yueOHOro  Kypca  «AnreOpa»  sBISIETCS  €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOM Ui JajdbHEHIIEro
U3y4YEeHHUs MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYarOUIMXCS JOTMYECKOIro
MBIIUICHUS, (OPMHPOBAHUIO yMEHHSI TOJB30BAThCS  AITOPUTMAMH, a Takke
NpUOOPETEHUIO0 MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX ISl TOBCETHEBHOM >KU3HU.
Pa3BuTHe NOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS CBS3AHO



C palMOHAIBHBIMUA U UPPALMOHAIBHBIMU YHUCIaMU, (GOPMUPOBAHUEM MPEACTABICHUIO
JNEUCTBUTENILHOM 4KCJie. 3aBEpIICHHE OCBOCHHUS YHUCJIOBOW JIMHUU OTHECEHOK
cpenHeMy o01eMy 00pa30BaHUIO.

Copnepxkanue OBYX anreOpandecKux JIMHUA — «AnreOpandecKue BBIPAKECHUS U
«YpaBHEHHSI W HEPaBEHCTBa» CIOCOOCTBYeT (opmMupoBaHuio y oOydaroumxcs
MaTEeMaTUYeCKOro anmnapara, He0OX0AUMOTO JUIsl PEeIlIeHUs 3a7]a4 MaTEMAaTUKH, CMEKHBIX
NPEIMETOB U OKpyXkarolei peanbHocTH. Ha ypoBHE oCHOBHOro 0011ero 00pa3oBaHus
y4eOHbI MaTepuan TpYNIUPYETCs BOKPYT palMOHAIbHBIX BbIpaKEHUH. Asredpa
JEMOHCTPUPYET 3HAYCHHE MATEMaTUKH KaK S3bIKAa IS MMOCTPOSHUS MaTEMaTHYCCKUX
MOJIeJICH, OTTMCAHUSI POTIECCOB U SIBJICHU pealbHOTO Mupa. B 3amaun oOydenus anredpe
BXOJIAT TaKXKe JAIbHEHINEEe Pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JIJIS OCBOCHHS Kypca HH(POPMATHUKH, ¥ OBJIAJICHUE HABBIKAMH JCTYKTHBHBIX
paccyxaenuil. [IpeoOpa3oBanue CHUMBONBHBIX (QOPM  CHOCOOCTBYET Pa3BUTHIO
BOOOpaXXeHUs1, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxkanue  (QyHKIMOHAIBHO-TpaUUYECKONM JIMHUM  HAlEICHO Ha  MOJy4YeHHe
oOyyJaroumMucs 3HaHUM O (PYHKIHMAX KaK Ba)KHEHIIeW MaTeMaTHYecKOM MOJeNu JJis
ONMMCAHUS M HCCIEAOBaHUS Pa3sHOOOPA3HBIX MPOLIECCOB W SBICHUW B NPUPOAE U
oOmectBe. M3yueHue marepuana crocoOCTBYET Pa3BUTUIO Y OOYYaIOIIUXCS YMEHUSA
UCITIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIbHBIE CPEJCTBA SA3bIKA MATEMATUKH — CIOBECHOTO,
CUMBOJIMYECKOT0, IPapUUYECKOT0, BHOCUT BKJIaJ B (OpMUpOBAHHE MPEACTABICHUIO
POJIM MAaTEMATHKHU B PA3BUTHH IIUBWIM3AIUN U KYJIbTYPHI.

YrnyOn€éHHBIA  Kypc anreOpbl  XapaKTepu3yeTcs H3yYCHHEM  JIOTOJHUTEIHLHOTO
TEOPETUYECKOrO ammapaTa ¥ CBS3aHHBIX C HUM METOJOB pelIeHHs 3afad. Anredpa
SBIIACTCS SI3BIKOM JUISL OMHCAaHUs OOBEKTOB M 3aKOHOMEPHOCTEH, CIy>KUT OCHOBOM
MaTeMaTU4ecKoro MojaenupoBaHus. [lpm >ToM camMu  OOBEKTHI MAaTEMaTHYECKUX
YMO3aKJIIOUEHUI U TIPUHSATHIE B aireOpe MpaBuiia UX KOHCTPYHPOBAHHS CIIOCOOCTBYIOT
dbopMHpOBaHHUIO yMEHUN OOOCHOBBIBATH M JIOKa3blBaTh CYXKJEHHUSA, pPa3BUBAIOT
MaTEMaTUYECKYI0 MHTYMIIMIO, KPATKO U HAIJISIAHO PACKPHIBAIOT MEXAHU3M JIOTUYECKUX
MOCTPOEHUM M y4yaT UX MpUMEHEeHuI0. TeM cambiM anredpa 3aHMMAET OJTHO U3 BEAYIIUX
MeCT B (GOPMUPOBAHUH HAYYHO-TEOPETHUECKOTO MBIIIICHUS O0yYarOIINXCS.

CornacHo yueOHOMYy maHy B 7-9 kiaccax u3ydaercss y4eOHBI Kypc «Anrebpay,
KOTOpPBI  BKJIIOYAET  CJIEAYIOIIME OCHOBHBIE pa3felibl  cojepxkanus: «Yucna u
BBIYHCIICHUS, «ANTeOpandeckue BhIPAKEHUSD», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yueGHoro kypca «Anredpa» orsoautcs 408 gacos: B 7 kiacce — 136 yacos
(4 yaca B Heenmo), B 8 kiacce — 136 yacos (4 yaca B Henento), B 9 kimacce — 136 yacos (4
yaca B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA

7 KIIACC

Yuciia 1 BLIYUCIEHUS

Panmonanpubie uncna. CpaBHEHHE, yHOpSJAOYMBaHUE U apu(DMETHUYECKUE JTEUCTBHUS C
palMoHaNIbHBIMU unciiaMu. YucnoBas npsmasi, MOAyJb YKCIIA.

CreneHb ¢ HaTypaJdbHBIM TOKa3aTeldeM M €€ CBOWMCTBA. 3alKUCh YHMCIa B JIECATUYHOMN
MO3UIIMOHHON CUCTEME CUMCIICHUS.

Pemienrie TeKCTOBBIX 3amad  apudmernyeckuM  criocobom. Pemenue 3amaud u3
peanbHOM TMPAKTUKH HA YacTH, HA NpoOW, HA TPOIECHTHI, MPUMEHEHNUE OTHOIICHUA W
MPOTIOPLIMM TIPU pEelIeHUH 3ajJiad, pelleHHue 3ajlad Ha JABWKEeHHE, PaboTy, IMOKYIIKH,
HAJIOTH.

JemuMocTs 1enbIix uncen. CBOMCTBA ICTMMOCTH.

[IpocTthie u coctaBHbIE yncia. YETHBIE U HEUETHBIE unciia. [Ipu3Haku nenumMocTH Ha 2, 4,
8,5,3,6,9, 10, 11. ITpuzHaku neJIMMOCTA CYMMbI U MPOU3BEACHUS LIEJIBIX YHUCEIIIPU
pEUIEHUH 334 C IPAKTUYECKUM COJEPKAHUEM.

HauGonpiuii oOmuit nenureslb U HauMeHbIee oO0Ilee KPaTHOE JBYX YMCE.
B3anmuo npocteie yncna. Anroput™ EBknmnaa.

Jenenue c octatkoM. ApudmeTnyeckue ornepaiuu HajJ OCTaTKaMH.

AnredpanyecKue BbIpPa:KeHUs!

BelpaxxeHne ¢ MEepeMEHHbIMU. 3HAUYEHHE BBIPAKEHHUS C IEPEMEHHBIMH.
[IpeacTaBieHue 3aBUCUMOCTH MEX/1Y BEIMYMHAMU B BUJIE (OPMYJIBIL.

ToxnaecTBo. ToxkJAECTBEHHbIE MPEeOOpa3OBaHUs aIreOpanuyecKux BbIpaKECHUH.
Jloka3aTenbCTBO TOXKACCTB.

OpnHowiensl. OqHOWIEH CTaHAAPTHOrO BUAA. CTENEHb OJHOYICHA.

MHorounensl. MHorouneH crangaptHoro Buga. CreneHb MHorowieHa. CrokeHue,
BbIUMTaHHE, YMHOKEHUE U JIeJIeHHE MHOTOuJIeHOB. [IpeobpazoBanue 11e70r0 BRIpaKEHHSIB
MHorousieH. Kopau MHOTrOUNIEHA.

@opMysbl COKPAIIEHHOTO YMHOXEHHUS: KBaJIpaT CyYMMbl M KBaJapaT PAa3HOCTH JBYX
BBIPKEHUI, KyO CyMMBbI U KyO pa3sHOCTU JIBYX BBIPAKE€HUU, PA3HOCTh KBaJPAaTOB JIBYX
BBIPAKECHUH, MPOU3BEICHUE PA3HOCTH U CYMMBI JBYX BBIPAXEHHH, CyMMa U Pa3HOCThb
KyOOB JIBYX BBIPQ)KCHHII.

Paznoxenue MHOroujgeHa Ha MHOXHUTENIU. BplHeceHHe OOWIEro MHOMXKUTENS 3a
CKOOKU. MeTo1 rpyIIUpOBKH.

YpaBHeHUA M HEPABEHCTBA

VYpaBHenue ¢ ogHoil nepeMeHHoil. KopeHs ypaBHeHus. CBOIICTBa ypaBHEHHIIC OJHOMN
IIEpEMEHHON. PaBHOCHMIIBHOCTD ypaBHEHMI. YpaBHEHHE KaK MaTreMaTH4yecKas MOJEINb
pEabHON CUTYALINH.

JIuHetHOe ypaBHEHHE C OJHOM IEPEeMEHHOM. UMCIO0 KOpHEW JIMHEMHOIO YpaBHEHMS.
Pemienre TEKCTOBBIX 3a7la4 ¢ MOMOIIBIO JIMHEHHBIX YpaBHEHMI. JIMHETHOE ypaBHEHHUE,
CoJZieprKalliee 3HaK MOJYJIA.



VYpaBHeHne ¢ [ByMs TNepeMeHHbIMH. ['paduk JIMHEHHOTO YpaBHEHHS C JABYMS
nepeMeHHbIMU. CHCTEMBbl JTMHEMHBIX YPAaBHEHUN C JBYMs NepeMeHHbIMU. [ paduuecknii
METOJI PEIUEHUs CHCTEMBbI JIMHEHWHBIX YPAaBHEHHMHM C ABYMsS IEepeMEHHbIMHU. Pemenue
CHCTEM JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMUA METOJOM IOJICTAHOBKHA U METOIOM
cnoxenus. CucreMa IByX JIMHEHHBIX YpPaBHEHUH C JBYMs IIEPEMEHHBIMU KaK MOJEIb
pearbHON CUTYaLUN.

DOyHKUIMHA

Koopaunata Touku Ha npsMou. UwMciioBble NMPOMEXYTKH. PaccrossHME Mexay IByMs
TOYKaMH KOOPJIUHATHOU HPSIMOM.

[IpsmoyronbHass cucrema KoopAauHaT.  AOcuucca W OpJMHArTa  TOYKHHA
KOOpAMHATHOM mmiiockocT. Ilpumepsl rpadukoB, 3amaHHBIX Qopmyiaamu. UteHue
rpavKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MEX Ty BennunHamu. [lonarue pynkunn. OyHKIHS KakK
MaTeMaTHuecKas MOJeNb peajdbHoro mnpouecca. OOnacTb ompeneiaeHus U 00JacTb
3HaueHuid ¢QyHkuuu. CrocoObl 3amanuss QyHknuu. ['paduk ¢ynkuuu. IlonsTus
MakCUMymMa M MHHHMMYMa, BO3pacTaHhsd W YObIBAaHMS Ha TMpUMEpax pealbHbIX
3aBUCUMOCTEM.

Jluneiinas yHkuus, e€ cpoiicra. I'paduk nunerinon pynkuuu. I'paduk pyHKumMn

vy = |x|. Kycouno-3anannbie GyHKIIUU.

8 KJIACC

Yucaa u BbIYUCTICHUS

KBagpaTubeie kopHU. ApudMETHUECKUN KBaApaTHBIM KOpeHb M ero cBoicTBa. [loHsTHe
UPPALMOHATIBHOr0 yKcia. JlelcTBus ¢ uppalroHaIbHbIMU ynciaaMu. CBOMCTBaACCTBUM €
VPpALMOHAIBHBIMY YnciaaMu. CpaBHEHHE HPPALIMOHAIIBHBIX YUCEIL.

IIpeacraBneHyuss O pacIIMPEHUSX YHUCIOBBIX MHOXECTB. MHOXECTBA HaTypaJbHBIX,
LEJbIX, pPAlMOHAIBHBIX, JEUCTBUTENIbHbIX uHcel. CpaBHeHue uyucen. YuciaoBbie
IIPOMEKYTKH.

HevictBus ¢ ocratkamu. Octarku creneHed. IIpuMeHeHuMe OCTaTKOB K PELICHUIO
YPaBHEHMH B LEJIBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pasmeppl  00bEKTOB OKpYKaroIlero MUpa, JUIUTEIIBHOCTh IIPOLIECCOBB
okpy»atromeM Mupe. CTaHIapTHBIA BUJT YUCIIA.

AuredpandyecKue BbIpaKeHUs

Anrebpanueckas qpoOb. JlonycTuMble 3HaUeHHsI IEPEMEHHBIX B IPOOHO- paliMOHaIbHbBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO airedOpanyeckoil apoodu. CroxeHue, BbIUUTAHUE,
YMHOXXEHHE M JieJeHue anreOpanueckux aApoOeld. Beiienenue 1enoil  yacTtu
anredbpanvecKkon Apoou.

PanmonaneHple  BbIpakeHUs.  TOXAECTBEHHblE MpeoOpa3oBaHUs  PalMOHAIBHBIX
BBIPAKECHUM.



JlomycTrMble 3HA4Y€HMs] MEPEMEHHBIX B BBIPAXKEHHSX, COJEPXKAIIUX apuPMETUUYECKUE
KBaJIpaTHble KOpPHU. TOXIECTBEHHbIE MNPEeoOpa3oBaHUsI BBIPAKEHUH, COAEpKAIINX
apu(pMeTHIecKrue KBaJApaTHbIE KOPHH.

Crenenp ¢ 1enbIM TIOKazatereM U e€ cBoiicTBa. I[IpeoOpasoBaHue BBIPAKEHUI,
CoJIepKalllUX CTENEHHU.

YpaBHeHus U HEPABEHCTBA

KBagpatHoe ypaBHenue. DopMmyna KOpHEW KBaapaTHOTO YypaBHEHUsA. KoamyecTBo
JICUCTBUTEJILHBIX KOPHEW KBAJpaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHus,
CBOOMMBIEC K JIMHEHHBIM YpPaBHEHHSM WM K KBaJpaTHbIM ypaBHeHHsM. KBagpaTHoe
YpaBHEHHE C IapaMeTpoM. PemieHue TEKCTOBBIX 3a/ad C TMOMOIIBK KBaJpPaTHBIX
YPaBHCHUU.

JpobHo-paninoHanbHble ypaBHEHHA. Perienne ApoOHO-pallMOHANBHBIX YpaBHEHUM.
Permenne TEKCTOBBIX 3aJady € TMOMOUIBI0  JIPOOHO-pPAIMOHANBHBIX  YpPaBHEHHIA.
['padraeckas mHTEpTIpETAIlS YPABHCHUM C ABYMS TIEPEMEHHBIMH.

Uucnoselie HepaBeHCTBA. CBOKCTBA YACIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHou. Ctporue W HecTporue HepaBeHCTBa. CliokeHue u
YMHOKEHHE YUCIIOBBIX HEPABEHCTB. OLICHUBAaHNE 3HAUEHUS BIpAKEHUS. [[oKka3aTenbCcTBO
HEPABEHCTB.

[TonaTEe O peHIeHMH HEPABEHCTBA C OJHOW MEPEMEHHOW. MHOMXKECTBO pPEICHUN
HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHelHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOXECTBA €r0 pelleHuil. Penienue
JMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHOM. CHCTeMbl M COBOKYIHOCTH JINHEWHBIX
HEPABEHCTB C OAHOU MEpEeMEHHOU. PellleHne TeKCTOBBIX 3a/1ad C MOMOUIBIO JTUHEHHBIX
HEPABEHCTB C OJTHON ITIEPEMEHHOM.

DOyHKIUU

OO6sacTh onpeneneHnst 1 MHOXECTBO 3HaueHUH pyHkunu. CrnocoOsl 3aaaHus QyHKUIUH.
I'paduk ynkumu. Utenue cpoiictB pynkuuu mo e€ rpaduky. [Ipumepsr rpadpukon
GyHKIUH, OTpaXkarolIMX peaJbHbIe IPOLECCHI.

Jluneitnas  ¢yHkuus.  DYHKIMM,  ONUCHIBAIOIIME  MPSMYHO U OOpaTHYIO

IMPONOpHHUOHAIIBHBIC 3aBUCUMOCTH, UX I‘pa(l)I/IKI/I.
k

x/_ » Y = —n ux cBoiictBa. Kycouno-
X

DOyHKIWY Y =ax2,y =x? + by =x3,y =|x|, y=

3a/laHHbIE (QYyHKIIUH.

9 KIIACC

Yucia 1 BLIYUCJICHUA
Kopens n-i1 crenenu u ero cBoiictBa. CTENeHb C pallMOHAIbHBIM MOKA3aTEJIEM U €€
CBOMCTBA.



AnredpanyecKue BbIpazKeHHU sl

ToxaecTBeHHbIE TPeoOpa3oBaHUs BBIPAXKEHUM, COAEpXKAIMX KOPEHb #-M CTENEHHU.
ToxxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHUHN, COJAEPKALIUX CTENEHb C PAlMOHAIBHBIM
IIOKA3aTEeIIEM.

KBagpatubeiii TpéxwieH. KopHu KBaapatHOro TpéxuieHa. PasziokeHue KBaJIpaTHOIO
TPEXUJIEHA HA JINHEWHBIE MHOXKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBagparnele  ypaBHeHus. Ilpumepbl IIpUMEHEHUMHM  METONOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbI IEPEMEHHOM, rpa)uuecKoro MeTo/1a Npyu pelieHud ypaBHEHUN
3-ii u 4-1i cTeneHeil.

Petrenne npoOHO-paliMOHABHBIX YPABHEHUH.

Pemenne cucreM ypaBHEHMHM C AByMsl NEpEMEHHBbIMU. PemieHne mpocreMmmx CHCTEM
HEJIMHEHWHBIX YPaBHEHUM ¢ IBYMS IEpeMEHHbIMU. [ 'padrueckuii MeTo ] pelieHUsICUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IBYMs iepeMeHHbIMU. CHcTeMa ABYX HEJIMHEWUHBIXypaBHEHUIN
C ABYMsI IIEPEMEHHBIMM KaK MOJICJIb PEATbHON CUTYalllH.

HucnoBble HEpaBEHCTBA. PellleHne TMHENHBIX HEPABEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.
KBanpartHeie HepaBeHCTBa C OJHOM IEPEMEHHOW. PellleHue KBaJpaTHBIX HEPABEHCTB
rpagu4eckuM METOJOM W  METOJOM HWHTEpBajioB. MeToj  HMHTEPBAIOB IS
palMoOHaJIbHBIX HEpaBeHCTB. [IpocTeiine HepaBeHCTBA € TAPAMETPOM.

Pemenune TekCTOBBIX 3371a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nByMs NEepeMEHHBIMU. PellleHne HEepaBeHCTBA C JABYMS MEPEMEHHBIMU.
CucTeMbl HEPABEHCTB C JIBYMsI MepeMeHHbIMU. ['paduueckuil METONl penieHus CUCTEM
HEPABEHCTB C ABYMs IIEPEMEHHBIMM.

DyHKIUU

Oyukius. CpoiictBa (GyHKUMNA: HyIM (GYHKUHHA, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA
(GYHKIMHM, TPOMEXKYTKHM BO3pacTaHWs M YOBIBaHUS (PYHKIMH, YETHBIE U HEUYETHBIC
(GyHKUIMU, HanOoJIbIlIee M HAUMEHbIIEE 3HaYeHUsI (PYHKIIMHU.

KBagpatuunas ¢yskius u e€ cpoiictBa. lcmonb3oBaHHe CBOMCTB KBaApaTUYHOU
byukun s pemenust 3amgad.  [loctpoenue rpaduka KBaaApaTUUHOW (DYHKIUU.
[Tonoxenue rpaduka KBaApaTUUHON (PYHKIMU B 3aBUCUMOCTH OT €€ KOA(DPUIMEHTOB.
Ipaduku Gynxumii y =ax’, y = a(x — m)’ u y = a(x — m)* +n. ITocrpoenue rpadpuxos
(GyHKIUH ¢ TOMOIIBIO MPe0Opa30BaHUMA.

Hpobno-nuneitnas pynkuus. UccnenoBanue ¢pynkuuit. @yHkuus y

= x" ¢ HaTypaJbHBIM [TOKa3aTENEeM 1 U €€ rpaduK.

YucaoBble N0CJI€10BATEILHOCTH U IIPOTPEeCCUm

ITonsarue YHCIIOBOM MOCJIEI0BAaTEIbHOCTH. Koneunrsie u OECKOHEUHEIE
nocieaoBaTeabHOCTU. OrpaHuyYeHHas OCIeI0BaTENIbHOCT. MOHOTOHHO BO3pacTaromias
(yObIBaromiasi)  mociegoBaTeabHOCTh.  CrocoObl  3ajaHus  MOCJIEI0BATEIHHOCTH:
OTHMCATENbHBIN, TAOIMYHBIN, C TOMOIILI0 (POPMYIIBI #-TO YJICHA, PEeKYPPEHTHBIN.



Apudmernueckas U reomerpuueckas nporpeccuu. CBONCTBA WiIeHOB apu(METUUECKON U
reoMeTpudeckoi nporpeccuit. @opmyibl #-ro dieHaapuOMETHIECKON U TeOMETPUIECKON
nporpeccuii. Dopmysnbl CyMMbl IEPBBIX 7 YJIEHOB apu(PMETUYECKON U T€OMETPUUECKOM
nporpeccuii. 3aaun Ha MPOIICHTHI, OAHKOBCKHE BKJIAIbI, KPEIUTHI.

[IpencraBneHre O CXOAMMOCTH MOCIEHOBATEIBHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBIBaIOIIE T€OMETPUUYECKON MTPOTPECCUHN.

Meron mareMaTuueckor HHAYKUMU. [IpocTenime mpumepsl.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus B 7 Kjacce OOy4arolUMHCA MOJYYHUT CIEAYIOIIUME MPEIMETHBIE
pPEe3yIbTaThI:

Yucaa v BbIYUCTICHUS

PanmonaneHble yncna.

[lepexoauth OT OgHON (POPMBI 3aMKCU YUCEN K APYroil (mpeodpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTHB O€CKOHEUHYIO
JECATUIHYIO TPOOB).

Hcnonp30BaTh MOHSTHSA MHOXECTBA HATyPaJbHBIX YHCET, MHOXKECTBA LENbIX YHUCE,
MHO’KECTBA PAIlMOHAIBHBIX YWCEN MPU PEIICHUU 3a]ad, MPOBEICHUU PACCYKIECHUN U
JI0Ka3aTeNIbCTB.

[Tonumatrh ¥ OOBSICHATH CMBICH IO3ULMOHHOM 3alMCH HATypalbHOIO YHCIA.
CpaBHUBATH U YIIOPSIOUUBATH pallMOHATIbHbBIC YHCIA.

BoinmonusaTe, codyeras yCcTHblE W NUCbMEHHbIE NMPUEMBI, apu(METHUYECKUE IEHCTBUS C
paloHaIbHBIMU YHCIAMH, UCTIOJIB30BaTh CBOMCTBA YKCEN U MpaBUiIa JeHCTBUHN, TPUEMbI
palOHAaIbHBIX BBIYMCICHUH.

BBINOMHATE 1E€HCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3HaueHusi YMCIOBBIX BBIPAXKEHUM, COJEpPKAIIMX palMOHAIbHBIE YHCIIA U
CTETIEHU C HATypaJbHBIM MOKa3aTejaeM, IPUMEHITh pa3sHOOOpa3Hble CIOCOObI U MPUEMBI
BBIUMCJICHUS, COCTAaBJIATh UM OILICHUBATh YHCIIOBBIE BBIPAKEHUS TPU PEIICHUU
MPAKTUYECKHX 3a7a4 U 3a7a9 U3 JPYTHX yUeOHBIX MPEIMETOB.

OxpyTJIsITh YUCIIA C 33JJaHHOW TOYHOCTHIO, & TAKXKE 1O CMBICTY MTPAKTUYECKON CUTYaIlnH,
BBITIONHATH PUKHUIKY U OIEHKY pe3yJbTaTa BBIYMCICHUH, OLICHKY 3HAUCHUHYMCIOBBIX
BBIPAKEHUI, B TOM YKCIIE MIPHU PEIICHUN MPAKTUUECKUX 3a/1a4.

PemaTe TekcTOBBIC 33/1a4M apU(HMETHUECKUM CITIOCOOOM, UCTIOIH30BaATh TAOJIHUIIBI, CXEMBI,
YepTeXH, IPYTHe CPEICTBA MPECTABICHUS JAHHBIX MTPH PEIICHUH 3a]ad.

Pemath mnpakTHKO-OpMEHTUPOBAHHBIC 3a/aYd, CBSA3aHHBIE C OTHOIICHWEM BEIWYHH,
MPOMOPLMOHATIBHOCTBIO ~ BEJIMYMH, MPOLEHTaMH, HWHTEPIPETUPOBATh PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ y4€TOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpHUBAEMBbIX
00BEKTOB.

J1emuMOoCTb.



Jloka3bIBaTh U NPUMEHSTh NPU PELIEHUH 33]1a4 IPU3HAKHU IETUMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku AEIUMOCTH CYMMbI U MPOU3BECHUS 1IEJIBIX YHUCEIL.
PacknanpiBaTh Ha MHOXKUTEN HATypaJIbHBIC YUCIIA.

CB000OIHO OTIEPUPOBATH MOHATUSIMU: YETHOE YUCIIO, HEUETHOE YUCII0, B3AMMHOIIPOCTHIC
qHca.

HaxoauTte HanbGoabIuii 001Ul 1eIuTe b U HauMEeHbIIIee o0l1ee KpaTHOE YUCeN U
HCIIOJIB30BaTh WX MPH PEIICHUH 3aJ1a4, IPUMEHSTh anroput™ EBkiuia.

OnepupoBaTh MOHATHEM OCTAaTKa MO MOMAYJIIO, MPUMEHATh CBOMCTBA CPaBHEHHUMIIO
MOJTYJIIO.

AnredOpanveckue BbIPpasKeHUS

BeIpaxxeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJIOTHI0 U CUMBOJMKY, NPUMEHSTH €EB
IPOLIECCE OCBOCHUS YUeOHOIro MaTepuaa.

Haxoauth 3HaUYCHUS] OYKBEHHBIX BBIPOKECHUW TPU 3aJaHHBIX 3HAYCHUSIX
NEePEMEHHBIX.

Hcnonp30BaTh MOHATHE TOXKIECTBA, BBHITOJIHATH TOX/IECTBEHHbIE MPeoOpa30BaHUs
BBIPAKEHUI, TOKa3bIBATh TOXKAECTBA.

MHOTO4JIEHBI.

BoInonHsTh NpeoOpa3oBaHus LENIOr0 BHIPAXKEHUSI B MHOTOWIEH MTPUBEIECHUEM MO00HBIX
CJIaraéMbIX, paCKpbITHEM CKOOOK.

BbInonHATh A€HCTBUS  (CIIOKEHHE, BBIUMTAHWE, YMHOXEHHE) C OJHOUYIEHAMU UC
MHOTOUYJICHAMH, MPUMEHITh (OPMYJIbl COKPAIIEHHOTO YMHOXEHHs (KBaapaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBAaJPaTOB, CYMMa U Pa3HOCTh KyOOB), B TOM
YHUCIIE IS YIIPOILEHHSI BBIYMCICHUM.

Ocy1ecTBISATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOXXHMTENIM C IOMOILBIO BBIHECEHUS 32
CKOOKM OOIIero MHOXHTENS, TPYNIUPOBKU CJIAraeéMbIX, MpUMEHSs (HOpMYIIbl
COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTs mnpeoOpa3oBaHUs MHOTOUWIEHOB Ui  pPEUICHHs]  pa3IWYHbIX 33Ja4u3
MaTE€MaTUKH, CMEXKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

HUcnonwp3oBaTh  CBOWMCTBA  CTENEHEM C  HATypajJbHBIMU  IIOKA3aTESAMM IS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHbIE ypaBHEHHUS C OJHOM MEPEMEHHOM, MPUMEHS MpPaBUIIa MEPEXOAAOT
MCXOJHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. IIpoBEpPSTH, ABIAETCS M YUCIO KOPHEM
YpaBHEHUS.

[TonbGupare mpuMepsl map 4uceN, SBISIOUIMXCA PELICHUEM JMHEHMHOIO YypaBHEHMS C
JBYMsI IEPEMEHHBIMU.

CtpouTe B KOOPAMHATHOM IUIOCKOCTH TIpaUK JHMHEWHOTO YpaBHEHUS C JByMs
NEPEMEHHBIMH, MOJIb3YACH IPa(UKOM, MIPUBOAUTH IPUMEPHI PEIICHUS yPaBHEHUSI.
Pemare cucTemsl IBYX JMHEHHBIX YPAaBHEHMU C JIByMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKH.



CocTaBnsATh M pelIaTh JUHEWHOE YPABHEHUE WJIM CHUCTEMY JIMHEHHBIX YPAaBHEHHUU IO
YCJIOBHIO 3a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4M ITOJyYEHHBIN
pe3ynbTar.

DOyHKIUU

Koopaunats! u rpaduku.

N300paxaTh Ha KOOpAMHATHOM MpPSAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4M, OTPE3KHM, HHTEpBajbl, 3alMCHIBATh YHUCIOBbIE IPOMEKYTKH Ha
aJreOpanvyecKkoM s3bIKeE.

OTmeuaTs B KOOPJIMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAUHATAM.
OyHKIUH.

Ctpoutb rpadvKu JUHEHHBIX (PYHKIIUMH.

OnuceiBaTh C MOMOILIBI0 (YHKUMH HM3BECTHBIE 3aBHCHUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTb, BpEMs, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM paboTHI.

HaxoauTs 3HaueHue pyHKIMU 10 3HAYEHUIO €€ apTryMeHTa.

[Tonumath rpaduyeckuii cnocoO MpeacTaBICHUs U aHalu3a UHGOpPMaIlUM, U3BJIEKaTh U
UHTEPIIPETUPOBATh HH(POpPMALIHIO U3 TPadUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.
Hcnonp3oBaTh cBOMCTBA QYHKIIMIA AJIs aHATN3a IPa(UKOB peaabHbIX 3aBUCUMOCTEH (HYIH
GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIMHU, MPOMEKYTKH BO3pACTaHUS U
yObIBaHMs QYHKIMH, HAUOOJIbIIIEEe M HAMMEHbIIEEe 3HAUEHUS! (DYHKIINH).

Wcnonp3oBaTh rpauku A HUCCIENOBaHUS IPOLECCOB M 3aBUCUMOCTEH, IIPU
pellIeHny 3a1a4 U3 JPYruX yueOHbBIX MPEIMETOB U pealbHOM KU3HU.

K xoniy oOyuenuss B 8 kjacce oOydaroUIMiicsi MOJyYUT CICAYIOLIUE MpPEIMETHBIC
pe3ybTaThl:

Yucji1a v BbIYUCICHUS

WppannoHanbHble yncna.

[IoHMMAaTh ¥ UCIIONB30BATh NPEACTABIEHUSA O PACIIMPEHUH YHCIOBBIX MHOMXECTB.
CBoOoaHO omepupoBaTh TMOHATHSAMHU: KBaJApPATHBI  KOpPEHb, apuUPMETUYECKUN
KBaJIPaTHBIM KOPEHb, UPPALIMOHATIBHOE YHCIIO, HAXOAUTh, OLICHUBATH KBAIPATHBIE KOPHH,
UCIIOJIB3YSI MPU HEOOXOMMOCTH KaIbKYJISITOP, BHIMOJIHATH MPE0OPa30BaHUS BhIPAKCHUH,
coAepKallrX KBaJpaTHbIE KOPHU, UCTOJIb3Ysl CBOMCTBA KOPHEA.

Hcnonb30BaTh HaydallbHBIE MPEICTABICHUS O MHOYKECTBE JICUCTBUTEJBHBIX YHCEN IJIS
CpaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300paKaTh ICUCTBUTEIbHBIC YHCIIAa TOYKAMU HA
KOOPJWHATHOM MPSIMOM.

Hcnonp3oBaTh 3amucu OOJBIIMX W MaJIBIX YMCEN C TIOMOIIBI0 JIECATHYHBIX NpoOer u
crerneneit uncina 10, 3anuchiBaTh U OKPYIJISITh YHCJIOBbIE 3HAYCHUS PEATIbHBIX BEJIMUYHHC
VCIOJIb30BAaHUEM PA3HBIX CHCTEM U3MEPEHUN.

J1emuMocCTb.



CB00OOHO OTIepUPOBAThH MOHITHEM OCTaTKa 110 MOAYJIIO, IPUMEHSATh CBOWCTBA CPAaBHEHU I
10 MOAYJII0, HAXOJUTh OCTaTKH CyMMBI ¥ ITIPOU3BEACHUS 110 JAHHOMY MOAYJIIO.

AaredOpanveckue BbIPaKeHUA
JpoGHO-panmoHaibHbIE BRIPAKEHUS.

Haxonute JOMYCTUMBbIE 3HAYEHUSA TEPEMEHHBIX B JIPOOHO-pAIIMOHATBHBIX
BBIPAKEHUSAX.

[IpuMeHSATH OCHOBHOE CBOMCTBO pAaIlMOHAIBHOM JIPpOOH.

BrimonusaTe npuBeieHre anreOpanueckux apobeil k oOlemMy 3HaMeHaTenro,

CJIOKCHHUC, YMHOKCHHUC, JCIICHUC anre6panquKHx I[pO6CI>i.
BpInoaHsaTh TOXICCTBCHHBIC Hp€06p330BaHI/IH padrOHAJIbHBIX BI;IpEDKCHHﬁ.

[TpumeHsTh peoOpa3oBaHusl BBIPAKCHUN JUIA PEIICHHS pPa3IudHBIX 3a1ad
U3 MaTeMAaTHKHU, CMEKHBIX TPEIMETOB, U3 PEATbHON MPAKTHKH.
CrerneHu.

[IpuMeHSATh MOHATHUE CTETIEHH C LEJIBIM MTOKA3aTeNIEM, BBIOJIHATH TPE0OPa30BAHHUS
BBIPAKECHU, COACPIKALIUX CTEIIEHU C LEJIBIM IT0KA3aTEIEM.

HppannoHanbHbIe BEIPAKECHUS.

HaxoauTe nomycTuMble 3HAYEHUS NIEPEMEHHBIX B BBIPAKECHUAX, CONEPKALIUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BrimonusaTe mpeobpa3oBaHus UPPALMOHAIBHBIX BBIPAKEHUH, UCTIOIB3Ys CBOMCTBA
KOpPHEW.

YpaBHeHus U HEPABEHCTBA

PemaTe kBaspaTHbIE ypaBHEHUS.

Pemate 1poOHO-palliOHANIBHBIE YPaBHEHUA.

Pemare JsMHEHHBIE ypaBHEHUs C IIapaMETpPaMH, HECJIOXKHBIE CHUCTEMBI JIMHEHHBIX
YPaBHEHUH C TapaMETPaMH.

[IpoBOINTE HCCIIEIOBAaHUS YypPaBHEHUM W CHCTEM YpaBHEHUH, B TOM YHCIIEC
IPUMEHEHHUEM IpapUUECKUX MpeACTaBICHUN (yCcTaHaBIMBaTh, UMEET JIU YPaBHEHHUE UITU
CUCTEMAa YPaBHEHUH PEILLIEHUs, €CIIM UMEET, TO CKOJIBKO, U IpOUee).

[lepexonuTh OT cIOBECHOM (QOPMYIMPOBKM 3aJaud K €€ anreOpanyeckod MOJEINuC
IOMOILBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBl YPAaBHEHMH, HHTEPIIPETUPOBATHB
COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, pELIaThbIMHEHBIC
HEPABEHCTBA C OJHOIN MEPEMEHHON U X CUCTEMBI, 1aBaTh I'paUUECKyI0 WILTIOCTPALUIO
MHO>KECTBA PELICHNU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumMaTte ¥ UCHONB30BaTh (PYHKUMOHAIbHBIE TIOHATHUS U  S3bIK  (TEPMHHBI,
CUMBOJINUECKHE OO0O03HAUCHMS), ONPEACNATh 3HaYeHUE QYHKIUM 10 3HAYCHUIO
apryMeHTa, ONpeAeNsITh CBOMCTBA (YHKUUHU O €€ rpadukKy.

CtpouTs rpaduku GyHKIUN y=xLy=x3y=+x,y= ii, v = |x|, onuceiBaTh
CBOMCTBA YMCJIOBOM (PyHKIIMHM 1O €€ rpaduky.



K xoniy oOyueHuss B 9 kjacce 0OOydyaroUIMiiCsl MOJyYUT CICAYIOLIUE MPEIMETHBIC
pe3yJIbTATHhI:

YucJia v BbIYHCTECHUA

CB00OIHO OIepUpPOBAThH MOHSTUSMU: KOPEHb n-u CTCICHU, CTECICHbL C
palMOHAIbHBIM IokaszaTejieM, HaXxOJIUTh KOpPEHb n-u CTCICHHU, CTEIICHLC
paIrMOHATBHBIM MTOKA3aTEIEM, UCTIOIB3YS MTPU HEOOXOIUMOCTH KAITbKYJISATOP, TPUMEHSTh
CBOWCTBA KOPHS 1-U CTENICHH, CTEIICHU C PAIlMOHAJIBHBIM MTOKA3aTEJIEM.

Hcnonp30oBaTh MOHATHE MHOXKECTBA JCHUCTBUTENBHBIX YHCEN MPU PELICHUH 3a]ad,
MIPOBEJICHUHU PACCYKICHUN U I0KA3aTEIbCTB.

CpaBHHUBaTh W YHOPSAOYMBATH JIEUCTBUTEIbHBIC YHUCIA, OKPYTJISATH JICHCTBUTEIbHbBIC
YHCJIA, BBIOJHATh NPUKUAKY PE3YyJIbTAaTa BBIYMCIECHUM, OLIEHKY YHCJIOBBIX BBIPAKEHUM.

AJredOpanveckue BbIPaKeHUsA

CBOOOHO omepupoBaTh TMOHSATHEM KBAJPAaTHOTO TPEXWIEHA, HAXOAUTh KOPHU
KBaJIpaTHOT'O TPEXUICHA.

PacxiianpiBaTh KBaIpaTHBIN TPEXUIICH HA JIMHEHHBIE MHOKUTEIIU.

YpaBHeHMs U HEPABEHCTBA

PemaTp MHEWHbIE U KBAJpPATHBIE YPaBHEHUS, YPABHEHUS, CBOSIIMECS K HUM, TPOOHO-
palMOHAIBHBIE YPABHEHUSI.

Pemats HeCJIOKHBIE KBaIpAaTHBIE YPABHEHMS C ITaPaMETPOM.

Pemlare nuHEVHBIE HEpPABEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, WCIOJIb30BAaTh METO
MHTEPBAJIOB, M300paXaTh pEUICHUE HEPaBEHCTB Ha YMCIOBOM MpsSMOM, 3alUCHIBATH
pEelIeHnE ¢ TOMONIBI0 CHMBOJIOB.

Pewmate cucTeMbl ABYX JIMHEWMHBIX YPABHEHHUU C IBYMSI IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIIACTCS JIMHEHHBIM.

Pemare HECHOKHBIE CHUCTEMBI HEIMHEWHBIX ypPaBHEHMM C mapameTpoM. lIpumensTs
METO/Ibl PaBHOCHUJIBHBIX MPeoOpa3oBaHUM, 3aMEHbI MEPEMEHHOM,

rpaguueckoro MeTojia npu peleHnn ypaBHeHu 3-ii u 4-ii cTeneHen.

Pemate cuCTEMBI JMHEHMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PEIIEHUE CHCTEMbl HEPABEHCTB HAa YHCIOBOM
MPSIMOM, 3aIIMCHIBATh PEIICHHUE C OMOIIBI CUMBOJIOB.

Pemlare ypaBHEHMS, HEpPABEHCTBA M HX CHUCTEMBI, B TOM YHUCJIE€ C OTPAHUYCHUSIMH,
HaIpuMep, B LIEJIBIX YHCIIAX.

[IpoBoauTe ucCcEIOBaHWS YPABHEHUM UM CUCTEM YPaBHEHHUM, B TOM YHCIEC
MpUMEHEHUEM rpaduyecKux MpecTaBiIeHui (yCTaHaBIMBaTh, UMEET JIU YPAaBHEHUE WIIU
CUCTEMa ypaBHEHUH PEILEHUs], €CIIU UMEET, TO CKOJIBKO, U IpoUee).

Pemarp TekcToBble 3alauM anreOpaMyeckuM CHOCOOOM C TMOMOIIBIO COCTaBJICHHUS
YPaBHEHHM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh  ypaBHEHHs, HEPABEHCTBA M MX CUCTEMBbI Ul COCTaBJICHUS
MATEMATUYECKOM  MOJENIM  PEaJbHOM  CUTyalluM WM  NOPUKIAQAHOM  3aJaud,
MHTEPIIPETUPOBATH I1OJIyYEHHBIE PE3YJIbTATHI B 3aJaHHOM KOHTEKCTE.



YucioBble MOCI€10BATEIbLHOCTH H POTPecCuu

CB0OOIHO OMIEPUPOBATH MOHITHIMHU: 3aBUCUMOCTD, (DyHKIUS, TpaduK QyHKUINU, TpIMast
IPONOPLUOHANIBHOCTD, IMHENHAs (PyHKIIKSA, 0OpaTHas MPONOPLHOHAIBHOCTh, Tapadoia,
runepoosa, KyCoOuHO-3a1aHHast (PyHKLIUA.

HccnenoBats QyHKMIO Mo €€ rpaduKy, yCTaHaBIMBaTh CBOMCTBA (PYHKLM: 00J1acTh
OTpeeNeHNs, MHOXECTBO 3HAUEHUH, HYTU (YHKIUH, MTPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
OPOMEXYTKH BO3pacTaHus U yObIBaHHs, YETHOCTh M HEYETHOCTh, HAWOOJbIIEE U
HauMEHbIIIEe 3HAYCHUS], ACUMITTOTHI.

Pacno3naBaTh KBaApaTHuHyr0 (QYHKIUIO 10 Qopmylie, MPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKIUH U3 peasIbHOM KU3HU, (PU3UKHU, TEOMETPUU.

OmnpenensaTe mNoJOXKeHUE Tpaduka KBaApaTUUHOM (YHKUMU B 3aBUCHUMOCTH OT €€
KO3 UITUEHTOB.

CtpouTts rpaduk KBaJApaTUIHON (PYHKLIMHU, OITUCHIBATH CBOWCTBA KBAAPATUUHON (PYHKIIUU
1o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAIpaTUYHON (DYHKIMU AJISl pELIeHHs 3a/1a4.

Ha npumepe kBagpatuuHoi GyHKIUN cTpouTh rpadux pyukuuu y =af(kx + b) + ¢

C IOMOIIIbIO TIpeoOpazoBanuii rpaduka GyHKIUU y=F£x).

NnmocTpupoBaTh ¢ NOMOLIBIO rpapuka peaibHyl0 3aBHUCHUMOCTb HWJIHM IIPOLECC IO MX
XapaKTePUCTHKAM.

ApudmMeTnyeckasi U reoMeTpuYecKasi MNPOrpeccuu

CBoOOIHO oOmepupoBaTh MOHATUAMM: I[OCIEI0BATEIBLHOCTh, apudMeTHyecKas u
reoMeTpuYecKas Mporpeccuu.

3ajaBaTh MOCJEA0BATENLHOCTH Pa3HBIMU CHOCOOAMU: OMMCATENbHBIM, TAOJIUYHBIM, C
MOMOILBIO (OPMYJIBI 72-TO UJIEHA, PEKYPPEHTHBIM.

BbINONHATE BBIYMCIICHHSI C UCMOJIb30BaHUEM (OPMYJ 7-TO 4jieHa apudMeTHuecKOu U
reOMETPUYECKON POrPECCHii, CYMMBI MIEPBBIX # YJICHOB.

N300pakath 4I€HBI TOCIEIOBATEILHOCTH TOYKAMHU Ha KOOPIWHATHOMIIIIOCKOCTH.
Pematp 3amaun, CBSI3aHHBIE C YHCIOBBIMU TOCIIEOBATEIBHOCTSIMH, B TOM YHCIIE
3a/1au U3 peabHON KU3HHU (C UCTIOJIB30BAHUEM KATIBKYISATOPA, HUPPOBBIX TEXHOIOTHH).
Pacmo3naBaTh ¥ IpUBOIUTH MPUMEPHI KOHEYHBIX U OECKOHEYHBIX TIOCIIEA0BATEIIBHOCTEH,
OTPAaHUYEHHBIX TMOCJIEI0BATEILHOCTEH, MOHOTOHHO BO3pacTaromuX (yObIBAIOIINX)
IIOCJIEA0BATEILHOCTEN.

WNMeTth mpencraBiieHHEe O CXOAMMOCTH MOCIEN0BATEIBHOCTH, YMETh HAaXOJUTh CYMMY
OECKOHEYHO yOBbIBAIOIIECH r€OMETPUUECKON MTPOTPECCUHU.

[IpuMeHsATh METO1 MaTEMATUYECKOW MHIYKIIMU TP PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHMUE
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7 KJIACC
HazBanue paznena(temsi) KonunyectBo OCHOBHBIE BUJIBI ACATEIIHBHOCTH
OCHOBHOE CO/IepKaHUE
Kypca JacoB 0OydJaronmxcs
Urcrna v BBIYUCIICHUSA: 11 PanrionansHbIC YKCA. CucremMatu3upoBaTh U 00OTaNIaTh 3HAHUS

pallMOHAJIBHBIC  4YHCJIIa

(moBTOpEHMUE)

CpaBHeHHE, yIOPS,A0YMBAHUEH
apupMETHICCKUE ICHCTBUSC
panuoHAIbHBIMUA YUCIIAMH.
YucnoBas npsimasi, MOJIyJIb YUCJIA.
[Ipo1ieHThl, 3a1TUCh MPOILEHTOBB
BUJIC IpOOH U TPOOH B BUJIE
MPOLIEHTOB. Tpu OCHOBHBIE 33]]a4H
Ha TIPOIICHTHI.

Pemenne TekCTOBBIX 3a/1a4
apu(hMETHIECKUM CITOCOOOM.
Pemrenue 3a1a4 u3 peajabHOU
MPaKTUKHU Ha YacTH, A1pooH,
[IPOLICHTHI, MPUMEHEHHE
OTHOILIEHUU U TIPOTIOPIIUIA

MpU pelieHuu 3a1ay. PeanbHbie
3aBMCMMOCTH; PEIlICHUE 3a/1a4 Ha
NBIKEHUE, pa0OTy, TOKYTIKH,
HaJIOTH

00 OOBIKHOBEHHBIX U JACCATUIHBIX TPOOSX.
CpaBHUBATh U YIIOPSA0YUBATH JPOOH,
peoOpa3oBbIBas TPU HEOOXOIUMOCTH
NecSITUYHbIC TpoOU B OOBIKHOBEHHEIE,
OOBLIKHOBEHHBIE B J€CITUYHEIE,

B YaCTHOCTH, B OECKOHEUHYIO ICCATUIHYIO
pOOb.

[IpumeHsaTh pa3HOOOpa3HBIE CITIOCOOBI U
MPUEMBI BBIYUCIICHUS 3HAYECHUHN TPOOHBIX
BBIPKECHUIA, COJIEPIKAINX OOBIKHOBEHHBICH
NECATUYHBIC TPOOH: 3aMCHSTh

MIPY HEOOXOIUMOCTH JECATUYHYIO IPOOb
0OBIKHOBEHHOW U OOBIKHOBEHHYIO
NECATUYHOM, TPUBOJANTH BBIPAKECHUE

K (hopme, HanboJiee yIo0HOM

TUTSL BBIYMCIICHUH, TIPe0OPa30BhIBATh
POOHBIC BRIPAKCHUS HA YMHOKCHHE U
NeTICHUE ICCATHYHBIX Ipo0ek

K IEHCTBHSM C IIE€JIBIMU YHUCIIAMHU.
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Pemiars 3a1aun Ha 4acTH, NPOLEHTHI,
[POTIOPIINH, HA HAXOXKIEHUE JPOOHU
(mpoueHTa) OT BETUYUHBI U BETUYUHBI
1o e€ 1poOu (TIPOIEHTY ), APOOH
(mpoueHTa), KOTOPbIM COCTABIIAET OJIHA
BEJINYMHA OT Apyrou. ITpuBoauTs,
pa30upaTh, OIEHUBATH PA3IMYHBIC
pELIeHMs], 3a1IUCH PEILIEHUI TEKCTOBBIX
3amad.

Vcnonb30BaTh TaOMHUIIBI, CXEMBI, YEPTEXH,
NPYTHE CPENCTBA NIPEICTABICHHS JAHHBIX
[IPU PELICHUH 3a/1a4U.

Pacno3naBaTh 1 0OBSICHATH, ONUPASICh
Ha OIPEACIICHUS, TPAMO
[POMOPIIMOHAIIBHBIE K OOPATHO
[TPONIOPLIMOHAIIBHBIE 3aBUCUMOCTH MEXKTY
BEJINYNHAMU; IPUBOJUTH IPUMEPBI ITUX
3aBUCHUMOCTEN U3 PEaIbHOIO MUPA,

U3 IPYTUX Y4eOHBIX TPEIMETOB.

Pemats NpakTUKO-OpUEHTUPOBAHHBIE
3a/jiauu, Ha MPUMEHEeHHE JIpoOeH,
MPOIICHTOB, IPSIMOM U OOPATHOM
[IPONOPLMOHATBHOCTEN, POTIOPIIUN

OyHKIMNA: KOOPAWHATHI U
rpaduku. OyHKIIUN

17

KooparHaTa TOUYKH Ha IPSIMOA.
YucnoBble MPOMEKYTKH.

300paxaTh Ha KOOPAMHATHOM MTPsIMON
TOYKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
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PaccrostHie Mex 1y IByMsI TOUKaMU
KOOPAMHATHOM IIPSIMOM.
[TpsimoyronbHas cucrema
KoopauHat. Abcuucca 1 opauHaTa
TOYKHA Ha KOOPAUHATHOU
riockocTH. [Ipumeps! rpagukos,
3aJaHHBIX (POpPMYyJIaMH.

Urenne rpadukoB peasbHbBIX
3aBUCUMOCTEM.

DyHKIMOHAIBHBIE 3aBUCUMOCTH
Mexy BennuuHamu. [lonsTre
bynkun. OyHKIUSA Kak
MaTeMaTH4eCcKast MOJIETb
peanibHOTO Tporiecca. O6acTh
oTpeieTICHUs 1 00JIaCTh 3HAUYCHUN
dbyakmn. CriocoObI 3a1aHus
bynakun. ['padux yHkmu

KOOpJIMHATaM, JIy4d, OTPE3KU, UHTEPBAIbI;
3aIMChIBATh UX HA aJITe0OpanvecKoM S3bIKE.
OTMeyaTh B KOOPJUHATHOM MIOCKOCTH
TOYKH MO 33JJaHHBIM KOOpANHATaM; CTPOUTh
rpaduKy HECIOKHBIX 3aBUCUMOCTEH,
3a/laHHbIX (POpMYJIaMH, B TOM YHCIIE

C TTIOMOIIIBIO IIU(POBBIX JTAOOPATOPHH.
[IpuMeHsTh, U3ydaTh MPEUMYIIECTBA,
MHTEPIIPETUPOBATH rPaPUUECKHil CrIocoo
[pe/ICTaBICHUS U aHaIN3a pa3HO00pa3HOH
PKU3HEHHOW MH(OpMaLUu.

OcBauBaTh NMOHATUE PYHKIIMHU, OBJIAJIEBAThH
(b YHKITMOHATILHON TEPMUHOIOTHUEH.
Haxonutb 005acTh onpeaenenus u 001acThb
3HAYCHUHN (QYHKIIHH.

lcrnionb30BaTh pa3auyHbIe CIIOCOOBI 33/1aHUS
(byHKIIH.

lcronb30BaTh CBOMCTBA (PYHKIIHIMA

7T aHaIu3a rpauKoB peaTbHbIX
3aBUCUMOCTEH (HyJU (DYHKIINU,
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA (DYHKIIHH,
MIPOMEKYTKH BO3pACTaHUs U yObIBAHUS
(byHKIMHM, HanOOoJbIlIee U HANMEHbILIEe
3HAYCHUS (PYHKIIUN)
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Anredpandeckue
BBIPKEHUS: BEIPAKESHUSIC
MepeMEHHBIMU

BripaxeHue ¢ nepeMeHHbIMHU.
3HauYeHHE BBIPAKEHUS
c nepeMeHHbIMHU. [IpencraBieHue

3aBHUCHUMOCTH MCXKOY BCIIMYNHAMUB

BUie (opMyIibl. Beraucnenus no
bopmynam

OBnageTs anredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
[TPUMEHSITH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepuana.

HaxonnTe 3Ha4€HUS BBIPAKECHUMN

C IEPEMEHHBIMH TPY 3a1AHHBIX 3HAYEHUAX
[IEPEMEHHBIX; BBIMIOJHATH BEIYMCIICHUS

no (hopmyiam, AOMYyCTUMBbIE 3HAUECHHUSI
[IEPEMEHHBIX

YpaBHEHUS U CUCTEMBI
YPaBHEHUW: JIMHEHHBIC
YpaBHEHUS

10

'YpaBHEHHE C OTHOM TTIEPEMEHHOM.
Kopens ypaBuenus. CBolicTBa
YPABHEHUI C OJTHOW NEPEMEHHOM.
PaBHOCHIIBHOCTD YpaBHEHUH.
'YpaBHEHUE KaK MaTEMAaTHYECKas
MOJENb PEANIbHON CUTYyalUH.
JInHEelHOE ypaBHEHUE C OJJHOM
repeMeHHou. Yncno KopHen
JTMHEWHOTO ypaBHeHUs. Pemenue
TEKCTOBBIX 33724 C IIOMOILBIO
JTMHEWHBIX YpaBHEHUU. JInHENHOE
YPaBHEHME, COJEpKaLIEE 3HAK
MOYJISA

Pemrats MTMHENHOE YpaBHEHUE C OJTHOMU
MEPEMEHHON, MPUMEHSA IPaBUIa
Mepexo/1a OT UCXOTHOTO YPAaBHEHUS

K PAaBHOCUJIBHOMY €My 00Jiee TPOCTOTO
Bua. [IpoBepsTh, ABIAETCS U
KOHKPETHOE YHUCJIO KOPHEM YPaBHEHMUSI.
OnpenensiTe Yucao0 KOPHEN JTUHEHHOTO
YPaBHEHHS.

Pemrats TMHEHOE ypaBHEHUE,
COZAEpIKAILEE 3HAK MOITYJIS.

CocTaBisTh U pelIaTh ypaBHEHUE

10 YCJIOBUIO 33J1a41, UHTEPIPETUPOBATHB
COOTBETCTBUM C KOHTEKCTOM 33/1a4u
[MOJy4YEHHBIA PE3yIbTaT
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Uuncia 1 BBIYUMCICHUS:
CTCIICHb C HAaTypaJIbHbBIM
IIOKa3aTcJICM

CrteneHb ¢ HaTypajJbHbIM
MMoKa3aTejieM U €€ CBOMCTRBA.
3amnuch Ynucia B JeCATUIHOMN
MO3UIIMOHHOM CUCTEME CUNCIICHUS

[[pyBOAUTH YKCTIOBBIE U OYKBEHHbIE
[PUMEPBI CTENIEHU C HATYpaIbHbIM
nokasareyieM, OObSICHsISI 3HAYEHUS
OCHOBAHHMSI CTENIEHU U MOKa3aTelIs
CTEIEeHU, HAXOAUTh 3HAUYCHUS CTENIEHE!

Bua a’’ (a — moboe paroHalbHOE

YUCJI0, 1 — HATypaJIbHOE YHCIIO).
[ToHrMMAaTh CMBIC 3aIIKCH OOJIBIIMX YHUCEIC
MOMOIIIBIO JIECSITUYHBIX JPOOCH U cTeneHen
yucaa 10, npuMeHsITh X

B pPEANIbHBIX CUTYAIUAX

Anrebpanyeckue
BBIPA)KEHUS: MHOTOUJICHBI

23

Onnousnienbl. OQHOYICH
cTtaHgapTHoro Bujaa. CteneHp
oHOYJIeHAa. MHOTOYJICHEL.
MHOro4JeH CTaHIapTHOTO BU/IA.
Crenienr MHOTOUJIeHA. C0XKEHHE,
BBIYMTAHHUE, YMHOXKEHUE U JICTICHUE
MHOTrousieHOB. [IpeoOpazoBanue
11€JI0TO BBIPAKEHUS B MHOTOUJICH.
KopHu MHOTOWICHA.

ToxnectBo. ToXIECTBEHHbBIC
npeoOpazoBaHus aareOpandecKux
BbIpakeHNHU. /{oKa3aTenbcTBO
TOXKJICCTB

OBnajzers anredpandeckon
TEPMUHOJIOTUEN U CUMBOJIUKOW,
[PUMEHATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOTO MaTepurara.

[[pUBOAUTH OJHOYJIEH U MHOTOWICHK
CTaHJAapPTHOMY BHU]TY.

OrnpenensaTe CTENEHN OAHOWICHA U
MHOTOYJICHA.

BpINOMHATS YMHOXKEHUE OJHOYJIEHA
Ha MHOTOYJICH.

BoINOIHATE CIIOKEHUE, BEIUMTAHUE,
YMHOKEHHUE U JEJIEHUE MHOTOUJICHOB.
HaxonnTe KOpHU MHOTOYJIEHA.
DopmyIHpOBaTh ONPEACICHUE
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TOKIE€CTBEHHO PABHBIX BBIPAXKECHUM.
lcrionb30BaTh IpaBuiIa

JUTSL I0KA3aTENbCTBA TOKIECTB.
BBINOIHATE TOKIECTBEHHbIE
peoOpa3oBaHusl LEJIOTO BBIPAKEHMSI B
MHOT'OYJIEH TPUBEAEHUEM IIOJOOHBIX
CJIaracMbIX, paCKpPbITUEM CKOOOK.
OCy1IeCTBIIATh PA3J10’KEHNE MHOTOYJICHOB
HA MHOKHUTEJIM ITyTEM BBIHECEHUS

3a CKOOKH OOII[Er0 MHOXKHUTEIIS, METOJIOM
IPyIIIUPOBKHU.

[TpumeHsTh IpeoOpa3oBaHue
MHOTOWIECHOB JJIS PEILICHUS Pa3IuYHbIX
3aJ1ay U3 MaT€MaTUKH, CMEKHBIX
[IPEAMETOB, U3 PEAIBHOU IPAKTUKH.
3HAKOMUTBCS C HICTOPUEHN Pa3BUTHSA
MaTEMaTUKU

Anrebpanyeckue
BBIpAXKEHUS: (OPMYJIbI
COKPAIIEHHOI'0 YMHOXKEHUS

14

DopMyJIbI COKPAIEHHOTO
YMHOKEHHS: KBapaT CyMMbI U
KBaJIpaT pa3HOCTH JBYX
BBIPAXCHU, KBaJpaT CyMMBI
HECKOJIbKMX BBIPAXEHHM, KyO
CYMMBI U KyO pa3HOCTH JIBYX
BBIPKEHUH, PAa3HOCTH KBAaPATOB
TIBYX BBIPAXKCHUH, TPOU3BEIICHHE

OBnanets anredpanveckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
[IPUMEHATH €€ B IIPOLECCE OCBOCHUS
y4eOHOro MaTepuana.

BBINOIHATH TOXKIECTBEHHBIE
peoOpa30BaHUS I1€JI0TO BEIPAKCHHUS

B MHOTOYJICH MPUBEICHUEM IMOJ00HBIX
cJlaraeMblX, paCKpbITHEM CKOOOK,
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Pa3HOCTH U CYMMBI JIBYX
BBIPAYKCHHM, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIPaKCHHUH.
Pa3zo)xeHne MHOro4IeHa Ha
MHOKHUTENN. BeiHeCceHne
00ILIETO MHOYKUTESI 32 CKOOKH.

Meton rpynInupoBKU

C MCII0JIb30BaHUEM (POPMYJI COKpPAIIEHHOTO
YMHOKEHHSI. OCYILECTBIATh PA3JI0KEHUE
MHOTOWICHOBHA MHOXKUTENH ITyTEM
BBIHECEHUS

3a CKOOKH OOIIIEr0 MHOXKHUTEIIS, METOJIOM
rpYNIUPOBKU, TPUMEHEHUs (hOPMYIIbI
COKpPAIIEHHOIO YMHOXKCHHUS.

[TpumeHsTh IpeoOpa3oBaHue
MHOTOWICHOB JJIS PEILICHUS Pa3IuYHbIX
3aJ1ay U3 MaT€MaTUKH, CMEKHBIX
[IPEAMETOB, U3 PEAIBHOU ITPAKTUKH.
3HAKOMUTBCS C HICTOPUEHN PAa3BUTHSA
MaTEMaTUKU

Yuciia U BEIYUCIICHUA
IETUMOCTD

10

J1eIMMOCTb LIEIBIX YHCE]I.
CaotictBa aenumoctu. [Ipoctseien
cocTaBHbIC uncia. YETHbIE

Y HEYETHBIE yucia. [Ipusznaku
nmenumocty Ha 2,4, 8, 5,3, 6,9, 10,
11. Ilpu3Haku AETUMOCTH CyMMBI U
MIPOM3BEICHUS LIEJIbIX YUCEI

npu peieHun 3anad. Haubonpmmii
OOIINH JEINUTENb U HaUMEHbIIIEE
o0111ee KpaTHOE IBYX YUCE.
B3anmHO npocThie yncna.
Aunroput™m EBkinaa. Jlenenue

[IprMeHATH CBOMCTBA AETUMOCTH.

[ [puBOIUTH MPUMEPHI U PACIIO3HABATH
MPOCTHIE U COCTABHBIC YUCTIA, YETHBIE U
HCUYETHBIC YHMCIIa.

Jloka3pIBaTh U MPUMEHSITh MPU3HAKU
neanMoct Ha 2,4, 8,5,3,6,9, 10, 11,
[PU3HAKU JIETMMOCTH CYMMBI U
MIPOU3BEACHUS 1IEJIbIX YHCEIL.

Haxomnuthe HanOOJIbIINKA 00N IETUTEIBA
HanMEHbIIIee 0011ee KPaTHOE IBYX YHCEIL.
Pemrath mpakTUKO-OPUEHTUPOBAHHBIC
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C OCTaTKOM. CpaBHCHI/IH OEJIbIX
YHCEI IO MOAYJIIO HATYPAJIbHOT'O
qHncCiia

3a/1aud, UCIOJIb3ysl HAWOOJBIIUK OOIIMIA
NenTellb, HaUMEHbIlee O0Ilee KpaTHOE
NIBYX YHCEL.

Pacno3HaBaTh B3aMMHO IPOCTHIE YHCIIA.
[IpuMensaTs anroput™ EBKimaa.
DopMyIMPOBATH ONPEACIICHUS IETUMOCTH
HAalIEJIO0, YUCE, CPABHUMBIX 110 JAHHOMY
MOYJIIO.

BpINOJHATH IEJIEHUE C OCTATKOM

OyHKIWA: JIMHEWHAS
byHKIHS

16

['paduk nuHeitHON HyHKIUY.
['paduk pyHkmm y = | x |.
Kycouno-3a1annble GyHKIUU

Jluneiinas ¢yHKIus, €€ CBOWCTBA.

Pacnio3HaBaTh JIMHEHHYIO (DYHKITUIO

vy = kx + b, onIiCBIBaTh €€ CBOMCTBAB
3aBHUCUMOCTH OT 3HAaYECHHUU

KO3 GUIIUEHTOB k U D.

Ctpoutb rpaduku JIMHEHHON (QYHKIINH,
byHKIUH y = | X |, KyCOYHO-3aJaHHOU
byHKIUH.

Vcnonb30Bath HU(pPOBBIE PECYPCHI TS
MOCTpOeHUs rpauKoB QyHKIIUHN U
M3YYCHHS UX CBOMCTB.

[IprBOIUTHE IPUMEPHI TMHEUHBIX
3aBUCUMOCTEN B peaibHbIX MPOLECCAX U
SIBIICHUSIX

YpaBHEHUS U CUCTEMBI
YPABHEHHM: CUCTEMBI
TTMHEWHBIX YPABHEHUMN

14

['paduk nuHEIHOTOYpaBHEHUS C
NIBYMS TIEpEMEHHBIMH.

YpaBHEHUE C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPJAUHATHOM IIIOCKOCTH
rpaduk TMHEHHOTO ypaBHEHUS C ABYMS
[IEPEMEHHBIMMU; M10JIb3YSICh IPa(UKOM,
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CucTeMbl TUHEWUHBIX YPaBHEHUIC
NIBYMSI IEPEMEHHBIMMU.

[ paduyeckuii MeTO peleHus
CHCTEMBI JINHEWHBIX YPABHEHUMN

C IByMs IIepeMEHHbIMU. Pelienne
CHCTEM JINHEVMHBIX YPaBHEHUN

C IBYMs IIEPEMEHHBIMU METOJIOM
MOJACTAHOBKH U METOAOM
cioxkeHus. Cucrema qByx
ITMHEWHBIX YPABHEHUM C IByMsI
MEPEMEHHBIMU KaK MOJEIIb
peanbHOM CUTYyaluH

MIPUBOJUTH IPUMEPHI PELICHUS
YPaBHEHMUS.

HaxonuTe pemenue cucteMsl ABYX
ITMHEWHBIX YPAaBHEHUH C IByMsI
[IEPEMEHHBIMHU.

CocTaBlATh U pelIaTh CUCTEMY JIBYX
JIMHEWHBIX YPABHEHUH I10 YCIOBUIO
3a71a4M, THTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
MOJTYYEHHBINA PE3YJIbTaT

[ToBTOpeHME, 0000OMIECHNE,
cHUCTEMaTH3aIUs 3HAHUI

[ToBTOpEHME OCHOBHBIX ITOHATUNHN
METOJIOB Kypca 7 Kiacca,
0000111eHrE 3HAHUI

Bb101paTh, NpUMEHATh OLIEHUBATH
CIIOCOOBI CPaBHEHUS YKCEl, BBIYUCIICHUH,
TOKJIECTBEHHBIX MPe0oOpa30BaHUil
aJIreOpanvyecKux BbIPAXKEHUM, peIICHUs
YPaBHEHUU U CUCTEM YPAaBHEHUH, 3aITaHUS
(byHKIMI, aHaIM3a U MOCTPOCHUSI UX
rpadukos..

Vcnonb30BaTh GyHKIIMOHAIBHO-
rpaduueckre npeacTaBICHUS IS
pemeHns 3a1ay.

OcCy1IeCTBISITh CAMOKOHTPOJIb
BBIIIOJIHAEMBIX IEHCTBUMA U CAMOIIPOBEPKY
pe3yJbTaTa BBIYUCIEHUM,
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peoOpa3oBaHUM, TOCTPOCHUH.
Pemars 3a1a4n U3 peanbHON KU3HU,
[PUMEHATH MATEMATUUECKUE 3HAHUS

Pemats TeKCTOBEIE 3a/la4u, CpaBHUBATD,
BBI6I/IpaTI> CITOCOOBI PEIICHUA 3aaa49n

JJI pCIICHUA 3a4a4 U3 APYTUX IPEAMETOB.

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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8 KVIACC

Hasanue paznena(Temsl) KonuyectBo OCHOBHBIE BU/JIbI ICSATEIIBHOCTH
OcHOBHOE cofiepKaHue

Kypca 4acoB 00y4armuxcs

YpaBHEHUS U HEPABEHCTBA! 20 YucnoBbie HepaBeHcTBa. CBolicTBa  |POpMyYIMpPOBAaTh CBOKMCTBA YUCIOBBIX

HEepaBeHCTBA

YU CJIOBBIX HEPABEHCTB.
Jloka3aTeabCTBO HEPABEHCTB.
HepaBeHCTBO ¢ mepeMeHHOM.
Ctporue 1 HeCTpOrue HEPaBEHCTBA.
Cii0%€eHrne U YMHOKEHUE YUCIOBBIX
HEPABEHCTB.

OueHrBaHNE 3HAYCHUS

BBIPAKEHUS.

[ToHsITHE O pELICHUN HEPABEHCTBAC
OJHON mEepeMEeHHON. MHOXeCTBO
pELIEHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBeHcTBO-CEACTBHUE.
YUucnoseie mpomMexyTKu. JInHenHoe
HEPABEHCTBO C OJHOW NIEPEMEHHOM U
MHOKECTBO €0 PELIEHUN.

PereHre nTMHENHbBIX HEPABEHCTBC
OJTHOU IEPEMEHHOM.

CucTeMbl IMHEWHBIX HEPABEHCTBC
OJHOU mepeMeHHOu. Pemienue
TEKCTOBBIX 337124 C IIOMOILBIO

HEPABEHCTB, WJUTIOCTPUPOBATH UX
Ha KOOPIMHATHOMU NMPAMOMN, TOKA3bIBATh
anreOpanyeck.

OueHnBaTh 3HAUEHUS BBIPAXKEHUS,
MCIOJIb3Ysl HEPABEHCTBA.

[[puMEHATH CBOMCTBA HEPABEHCTB B XOJIE
pelieHus 3aaad.

OrnpenensiTe paBHOCUJIbHBIE HEPABEHCTBA.
[[pyBOINTE MPUMEPHI PELICHUN
HEPABEHCTB.

Periats muHENHBIE HEPABEHCTBA C OJTHOU
[MEPEMEHHON, CUCTEMbI JINHEWHBIX
HEPaBEHCTB, U300paKaTh PEIICHHE

Ha YU CJIOBOU MPSIMOU, JOKA3bIBaTh
HEPABEHCTBA.

PemaTte TEKCTOBBIE 3a/1a4K C TOMOIIBIO
JTMHEWHBIX HEPABEHCTB C OJHOU
[MEPEMEHHOM.

M ccnenoBarh JIMHEWHOE HEPABEHCTBOC
OJIHOW MEPEMEHHON

C mapamMeTpoM.
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IMTMHEWHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOU

3HAKOMHUTHCS C UCTOPUEH Pa3BUTHSI
anreOpsl

Yucna 1 BBIYUCIICHHUS:
KBaIpaTHBIN KOPEHb

17

KBagpaTHbIE KOPHHU.
ApudmeTnueckuii KBaApaTHBIN
KOpPEHb U €ro cBoMcTBa. [loHsTHe
MppalMOHAIBLHOIO YUCJIA.
JleficTBUS C UppAllMOHATILHBIMU
yuciaamu. CBoiCTBa JeHUCTBUM C
MppalMOHAIbHBIMU YUCITAMH.
CpaBHEHHE HPPAIIMOHAIBHBIX
yucen. MHOXKECTBO
NENCTBUTENBHBIX YUCET.
[IpencraBiieHus O paCIIMPEHUAX
YU CIJIOBBIX MHOKECTB.
JlonmyCTUMBIE 3HAYECHHS
[IEPEMEHHBIX B BBIPAKECHUSIX,
coliepKalux apupmerrnueckue
KBaJ[paTHbIE KOPHHU.
ToxnecTBeHHbIE TPeoOpa30BaHUS
BBIPAKECHUH, COJICPIKAIINX
aprpMeTHIECKUE KBAAPATHHIE
KOpHU

DopMyIMPOBATH ONPEIEICHUE
KBaJPaTHOTO KOPHS U3 YUCIIA,
apru(pMEeTHYECKOr0 KBAJAPaTHOTO KOPHSI.
[IpuMeHATH OnepanuIo U3BJICUYECHHUS
KBaJPAaTHOTO KOPHS U3 YUCJIA, UCIIOJIb3YSI
pyu HEOOXOTUMOCTHU KAJbKYJISTOP.
OneHnBaTh KBaJApPATHBIE KOPHU LIENBIMU
YHCJIaMU U JIECATUYHBIMU IPOOSMHU.
CpaBHHBATh U YIIOPSA0OYUBATH
paluMOHAJIBHBIC U UPPALIMOHAIbHBIEC YUCIIA,
3allMCaHHBIE C TIOMOIIBIO KBAIPATHBIX
KOpHEM.

BBINOIHATE Onepanyuy ¢ HPPALMOHAIBHBIMI
upcnamu. VceneoBaTh ypaBHeHue x2 = a,
HAXOAUTHTOUHBIE U PUOIMKEHHBIE
3HA4YCHMsI KOpHEW npu a > 0.
HccnenoBars CBOMCTBA KBaAPATHBIX
KOpPHEHU, MPOBOJS YUCIIOBBIE
AKCIIEPUMEHTHI C HCIOJIb30BAHUEM
KAJIBKYJIATOPA (KOMITBIOTEPA).
Jloka3pIBaTh CBOMCTBA apu(METHIECKIX
KBaJPAaTHBIX KOPHEHN; IPUMEHATH UX
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17151 TpeoOpa30oBaHUsI BRIPAKCHUI.
BrinosHaTE MpeoOdpa3zoBaHus BEIPAKEHUH,
COAEPKAILNUX KBAJIPATHBIE KOPHU.
Bripaxxats nepemMeHHbIe U3 GOPMYII.
BbruncisaTh 3HaUEHUS BBIPAKECHUN,
COZEpkaIlUX KBAIPATHBIE KOPHU,
WCITOJIB3YS TIPU HEOOXOAUMOCTH
KaJIbKYJISITOP.

Mcnonbp30BaTh B XOJ€ pELIEHUS 3a/1a4
PIIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MPUOTIKEHHBIMU
3HAUCHUSIMU BEJIUYMH.

3HAKOMUTBCS C UCTOPUEHN pa3BUTHS
MaTEMaTHUKH

YpaBHEHUs U HEPABEHCTBA!
KBaJIpaTHbIC YPABHEHMUSI

17

KBanpaTHoe ypaBHeHue. Dopmyna
KOpPHEW KBaJpPaTHOTO YPaBHEHMUS.
KoyinuecTBO 1€MCTBUTEIbHBIX
KOpPHEW KBaJIpaTHOI'O YPaBHEHMUSI.
Teopema Buera.

YpaBHEHUS, CBOJIUMBIE

K TUHECWHBIM YPAaBHEHUSM

MW K KBAJPaTHBIM YPaBHEHUSIM.
KBanpartHoe ypaBHEeHUE ¢
rmapamMeTpom. Pemenne
KBaJPAaTHBIX YPABHEHUM

Pacnio3HaBaTh ypaBHEHUS C OJTHOM
[IEPEMEHHOM, KBAJIPATHBIEC YPABHEHUS.
OrnpenensiTe paBHOCUIIbHBIE YPABHEHHS.
[[pUMEHATH CBOMCTBA YPABHEHUN C OJHOU
[IEPEMEHHOM.

3anuceIBaTh GOpPMYITy KOpHEH
KBaJpPaTHOTO YPABHEHHUSI; PEIIaTh
KBaJpaTHbIE YPABHEHUS — IOJIHBIE U
HEIIOJIHBIE.

OnpenensiTb KOJUYECTBO JE€HCTBUTEIbHBIX
KOpPHEW KBAJIPaTHOI'O YPAaBHEHUSI.
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c mapametrpamu. Pemenue
KBaIpaTHBIX YpaBHEHUH,
coJiepKaliuX 3HaK MOIYJIS.

MOJIEIb PEATIBHOU CUTYaLUH.
PemieHne TeKCTOBBIX 3a4a4C
[MOMOILBIO KBAJAPATHBIX
YPaBHEHUI

VpaBHeHHe KaK MaTeMaTH4YCCKasd

Ha6nrogaTh 1 aHAIU3UPOBATH CBSI3b
MEXKTy KOPHSIMHU U Kod(pduirmeHTamu
KBaJpaTHOTO YPABHEHHS.
dopmysIpoBaTh TeOpemMy Buera, a Taxxke
00paTHYyIO TEOpEMY, TPUMEHSTH 3TH
TEOPEMBI U PELICHUS 3a]a4.
[[poBOANTE NPOCTEUIINE UCCIEAOBAHUS
KBaJPaTHBIX YPAaBHEHUM.

Perate TEKCTOBBIE 3a/1a4H.
3HAKOMUTBLCS C UCTOPUEN pa3BUTHUSA
MaTEMaTUKU

Anrebpanueckue
BBIPKEHUS: IPOOHO-
panroHaIbHbIE BEIPAKEHUS

17

PaHI/IOHaJ'ILHI:-Ie BbIPa’)KCHUA.

palMOHATBHBIX BEIPAKECHUH.
AnreGpanueckas qpoob.
JlonycTUMbIe 3HAUCHHUS
epEMEHHBIX B IPOOHO-
palMOHATBHBIX BBIPAKEHUSX.
(OCHOBHOE CBOMCTBO
anreOpanyeckou 1poowu.
CrnoxeHue, BBIYMTaHHE,
YMHOXCHHUE U JICIICHUE
aIreOpanvdecKux ApooOei.
Bo3Benenue anredpanyeckoit
NMpoOu B CTETNIEHB

ToxaecTBeHHbIE TPeoOpa30BaHUS

3anuchIBaTh anreOpandecKre BRIPAKEHUS.
HaxonuTth 1omycTUMbIE 3HaYEHUS
[EPEMEHHBIX B JPOOHO-pALIMOHATBHBIX
BBIPKECHUSIX.

BbINOAHATE YMCIIOBBIE MTOJCTAHOBKH U
BBIYKCIIATH 3HAUEHHE IPOOU, B TOM YUCIIEC
MOMOILBIO KaIbKYJISITOPA.
dopMyHpoBaTH OCHOBHOE CBOMCTBO
areOpandecKon IpoOdu U MPUMEHSTh €T0
17151 TpeoOpas3oBaHus Ipooeil.

BbINOAHATH TOKIECTBEHHbIE
peoOpa3oBaHus pallMOHATBHBIX
BBIPAKCHUU.

BrIMoTHATE NeMCTBUS C anreOpandecKuMu
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npoOsimu. [IpumensTh mpeoOpa3oBaHuUsI
BBIPAKEHUN JUJIS PELICHUS 3aa4.
BripaxaTh nepeMeHHbie U3 GopMy
(bu3mYecKnX, TEOMETPUIECKUX,
OTTHCHIBAIOIINX OBITOBBIC CUTYAITUH )

YpaBHEHUSI U HEPABEHCTBA! 19 JIpoOHO-paliuOHANBbHBIE Pacno3naBaTh JpoOHO-palliOHATbHbIE
POOHO-paIMOHATBHBIC ypaBHeHUs1. Pemenue npoOoHO- ypaBHEHHS.
YPaBHCHUA PallMOHAaIbHBIX YPanHeHHﬁa Pemrate ApoOGHO-paliMoHaTBHBIE YPABHEHUS,
CBOJSIINXCA K JINHEWHBIM WM K CBOJIAIIMECS K TMHEHHBIM MUK
KBa/IpaTHLIM yPaBHCHHAM. KBaJpaTHbIM YPaBHEHUAM, UCII0JIb30BAThH
Perienue NpoOHO-paMOHAIILHBIX METO/I 3aMEHbI IEPEMEHHOM.
YPaBHEHHI METOJIOM 3aMEHBI PermaTth TEKCTOBBIC 3a/1a4U
NEPEMEHHON. PEIIICHNE TEKCTOBEIX  [ajreGpaiuecKuM CIIOCO60M: TIePEXOIUTh
33124 C IOMOIIBIO APOOHO- OT CJIOBECHOI (POPMYTUPOBKH YCIOBUS
PalMOHAIIBHBIX YPABHEHHI. 3ajlauM K aire0OpandecKor MOACIH Iy TEM
['paudeckast HHTEPIPETALHS COCTABJICHUSI yPaBHEHUSI; pelIaTh
YPaBHCHHH C IByMs IEPEMCHHBIMH  |COCTABJIEHHOE YPABHEHHE;
WHTEPIPETUPOBATH PE3YJIbTAT.
M cronb30BaTh rpa@uuecKyro
MHTEPIIPETALNIO YPABHEHUM C IBYyMS
NepeMEHHBIMU
DyHKIIUU 15 O6acTh onpeesieHus u Mcnonb30BaTh PYyHKIIMOHAIBHYIO

MHOKECTBO 3HAUCHUN (DYHKITHH.
CniocoOsI 3a1aHust GyHKIIHIA.
['padux dpynkmun. YreHne CBONCTB

TEPMUHOJIOTHIO U CHMBOJIUKY.
HaxoauTh 0651acTh OnpeeneHus u
MHO>KECTBO 3HAU€HUN (PYHKIUU.
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(dbyHkiuu 1o e€ rpaduky. [Ipumepsl
rpaduKoB HYHKIUN, OTPAKAIOITUX
peaJIbHBIC MPOIIECCHI.

DyHKIMH, OTUCHIBAIOIIHE MTPSIMYIOH
00paTHYIO IPOMOPIIMOHATLHBIC
3aBHCHMOCTH, UX TPaQUKH.

Jx,

DyHKIUKM y = X2,y = X°, y=
k

V= _HM UX CBOMCTBa
X

Boiuucnsath 3HaueHust QyHKIMMN, 3a1aHHBIX
dbopmysamu (pu HEOOXOAUMOCTH
MCII0JIb30BATh KAJBKYJISITOP); COCTABIATh
TaOJINIbI 3HAUCHUHN (QYHKIUH.

OnuceIBaTh CBOMCTBA (PyHKIIMK HA OCHOBE
e€ rpadYECcKOro mpeICTaBICHHUS.
HaxoauTh ¢ moMoribio rpaduka GyHKIH
3HAUYEHHE OJHOU U3 pacCMaTPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO JPYTOU.
MccnenoBarh npuMepsl rpauKoB,
OTPaXKAIOIIUX pPeaTIbHbIE MPOLECCHI U
siBrieHus. [[puBOANTH MpUMeEpHI MPOIIECCOBU
SIBJICHUM C 3aIaHHBIMUA CBOMCTBaMM.
BripaxxaTs popMyJioii 3aBUCUMOCTb

MEX1y BETUUMHAMU.

OnuceiBaTh XapakTep M3MEHEHUs OJIHOMN
BEJTUYMHBI B 3aBUCUMOCTH OT U3MEHEHUs
JIPYTOU.

PacrioznaBaTh BHIBI M3y4aeMbIX (DYHKLIHUH.

CrpouTth rpaduku GyHKumii y = x2,y = x°,

k
y= X, V=
X \/_y -
M cronb30BaTh GyHKIIMOHATBHO-
rpaguvecKue mpeCTaBICHUS

U1 PELLICHMS U NCCIIEIOBAHUS YPABHEHUNHU
CHCTEM YPaBHEHUU.
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[IpuMeHsTh IUPPOBBIE PECYPCHI
711 TIOCTPOCHHUS TPaUKOB U
MCCIIeIOBAaHUS CBOMCTB (hyHKITUIN

AJnredpandeckue
BEIPKCHHUS: CTETICHU

14

CreneHs ¢ 1eNbIM II0Ka3aTesieM 1
e CBOMCTBA.

CrannapTHbId BUJ yncia. Pazmepbl
00BEKTOB OKPYIKAIOIIETO MUPA,
JUIMTEIIBHOCTD ITPOLIECCOB

B OKPYKAIOIIEM MUPE

DopMyIUPOBATH ONPEICIICHUE CTEICHUC
LICJIbIM TOKAa3aTEeJIeM.

DopMyIUpPOBaTh, 3aNIMCHIBATHB
CUMBOJINYECKOU popme u
WJUTIOCTPUPOBATH PUMEPAMU CBOKMCTBA
CTEIEHU C LICJIBbIM MOKa3aTeJIeM.
[[puMEHATH CBOMCTBA CTENECHU JJISI
MpeoOpa3oBaHUsI BBIPAKEHUM,
COZEPKAIIUX CTETICHU C LETbIM
MMOKa3aTeJIeM.

BoIimoaHATh 1€UCTBUS C YUCIIAMU,
3arCaHHBIMU B CTAHJIAPTHOM BHU/IE
(YMHOXEHHUE, JIeTIEHNE, BO3BECHUER
CTETICHB ).

[TomyyaTh TpEACTABICHUE O 3HAYMMOCTHU
NIEVCTBUTEIBHBIX YUCENl B MPAKTHUYECKOU
NIeATEeILHOCTH YEJIOBEKA.
AHAJIM3UPOBATH U JIEJIaTh BHIBOIBIO
TOYHOCTH MPUOIMKEHUS
MppalMOHATIBLHOTO YHCJIA PU PEILICHUHN
3ajad.

OKpyraaTh UppaloOHAIbHBIE YHCIIA,
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BBITIOIHATH PUKUIKY PE3YJIbTaTa
BBIYMCJIEHN, OLIEHKY 3HAYE€HUI YHCIIOBBIX
BbIPAKCHUH

Yuciia U BEIYUCIICHUA
NEIIMMOCTD

JlesieHrEe C OCTAaTKOM.

CpaBHEHUS LIEJIBIX YUCET

[0 MOJYJIO HATypaJbHOIO 4YHUCIIA.
CBONCTBa CpAaBHEHUH MO MOMYJIIO.
OcTaTku CyMMBbl M IIPOU3BEACHUS
M0 JAaHHOMY MOAYJIO

DopMyIMpPOBATh OMPEACIICHUS IETUMOCTH
HAlIEJIO0, YUCEN, CPABHUMBIX 110 JAHHOMY
MOYJIIO.

BBINOJIHATH 1EIEHUE C OCTATKOM.
Jloka3pIBaTh U MIPUMEHSTH CBOMCTBA
CpPaBHEHUH IO MOJYJIIO.

HaXO,III/ITB OCTAaTKH CYMMBI U
IMPOU3BCACHH 110 JAHHOMY MOIYJIIO

[ToBTOpeHmE, 0000MIEHNE,
CHUCTEMATH3aUs 3HAHUN

10

[ToBTOpEHME OCHOBHBIX IMOHATUH U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUI

Bb101paTh, NpUMEHATh OLIEHUBATH
CIIOCOOBI CPAaBHEHUS YN CE, BEIUNCICHUH,
TOKJIECTBEHHBIX MpeoOpa3zoBaHUil
BBIPAKEHU, PELICHUS YPABHEHUH U
CHCTEM YPAaBHEHUU, HEPABEHCTB,
MOCTPOEHUS TPaPHUKOB.

OcCy1ecTBIATh CAMOKOHTPOJIb
BBITTOJTHSAEMBIX IEUCTBUNA U CAMOIIPOBEPKY
pe3ylibTaTa BIYUCIECHUH, TpeoOpa3oBaHuil,
[TOCTPOCHUM.

Pemrars 3a1aun U3 peaslbHON KU3HU,
[IPUMEHATH MATEMAaTUYECKUE 3HAHMS

JUISL peLIeHUs 3a1a4 U3 IPYTUX IPEAMETOB.

Pemarts TEeKCTOBBIC 3a/1a4u, CpaBHUBATD,
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Hcnons30BaTh (PyHKITMOHATIEHO-
rpaguvecKue mpeICTaBICHUS
TUTS peIieHus 3a1a9

BHIOUPATH CIIOCOOBI PELICHUS 3a/1a4H.

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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9 KJIACC

Hasanue paznena(Temsl) KonuyectBo OCHOBHBIE BU/JIbI ICSATEIIBHOCTH
OCHOBHOE COEp)KAHUE

Kypca 4acoB 00y4armuxcs

DOyHKIMU 25 Oynkuus. ColicTBa GyHKIUI: HyaU |ONUCHIBATH MOHATHE «(OYHKIUS.

(byHKIIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA (DYHKIIUH,
MPOMEXYTKH BO3pACTaHUS U
yObIBaHUS (DYHKIUH, YETHBIEC U
HeuETHbIE (PYHKIUHU, HAUOOJIbIIEE U
HarMEeHbIIIee 3HAaYeHUS PYHKIUH.
[TocTpoenue rpadukoB PyHKIIHIIC
MOMOIIBIO TIPe0OPa30BaHUil.
KBagpaTHbii TpéxwieH. Kopan
KBaJ[paTHOT'O TPEXUIICHA.
Pa3noxeHue KBaIpaTHOIro
TpEXWICHA HA JIMHEHHBIE
MHO>KUTEIH.

KBanpatuunas QyHKIUSA U €€
cBoiicTBa. [lapabona, koopaAHATHI
BEPIIKHBI Tapaboibl, OCh
CUMMETPHUU TapadOJIbI.
[TocTpoenue rpaduka
KBaJPaTUYHON (PYHKIINU.
[TonoxxeHue rpaduka
KBaJPaTUYHON (QYHKIIMU

[TprMeHsTh CBOMCTBA (PYHKIIMIA: HYJIH
(bYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
(byHKIIUH, TPOMEXKYTKH BO3PACTaHUS U
yObIBaHUS QYHKIUH, YETHBIE M HEUETHBIE
(byHKIMHM, HanOoJbIlIee U HANMEHbIIECe
3HAUEHUS QYHKIUH.

Pacno3naBaTh KBaJpaTHbIN TPEXUJIEH,
YCTaHABIIMBATh BO3MOKHOCTb €T0
pa3nokKeHUsI HA MHOKUTENH,
packiaJpIBaTh Ha JINHEHHBIE MHOKUTENIN
KBAJAPATHBIA TPEXUJIEH C
HEOTPHUIATEIbHBIM TUCKPUMUHAHTOM.
PacriozHaBaTh KBaIpaTUUHYO0 (PYHKITHIO
o popmyie.

[TpuBOIUTH IPUMEPHI KBaIPATHUHBIX
3aBUCHMOCTEU U3 PEaIbHOM KU3HH,
(bu3KUKHN, TEOMETPHH.

BrisaBiaTs 1 0000111aTe 0COOEHHOCTH
rpaduka

KBaJIpaTUUHON (PyHKIHNU

Y =ax*>+ bx + c.
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B 3aBUCUMOCTH OT €€
koaduimentoB. Mcnons3oBanue
CBOWCTB KBaJAPATUYHOU (PYHKIIUU
U1 pelleHus 3a1au.

Crenenubie QyHKIUU

C HATYpaJIbHBIMU [TOKA3aTENISIMHU,

MX rpaduKu 1 CBOMCTBA.

['paduku QyHKIMIA: y = Nl f/'x ,
y = x|

OmnpenensaTs KOOpAUHATH BEPIIUHBI
napadoJibl, 0Ch CHMMETPHH Mapaboibl.
CTtpouTs TpadMKu KBaAPaATHIHBIX
(byHKIM, 3a1aHHBIX POpMyJIaMU BUA
y = ax’,

y=ax’+q,y=(x+by+c,

y =ax? + bx + c.

BoIMoMHATE OCTpOEHUE TPapuKOB

(b yHKIIUH C MOMOIIBIO TPeoOpa3oBaHUM
BUIA:

flx) = fx) + a; )= flx + a); Ax) =
ff(x), flx) = A x ), fx) = )]
Pacrio3naBaTh cTeneHHble (QyHKIIUU

C HaTypaJbHBIMHU MIOKA3aTEISIMU, CTPOUTH
rpauKy CTENEeHHBIX (PYHKIIHIA

C moKazaTensiMu 2 u 3.

Vcrnonb30BaTh CBOMCTBA rpapuKOB
CTETNEHHBIX (DYHKIUH C HATypaTbHBIMU
MOKa3aTeJSIMU [IPH PEIICHUH 3a]1a4.

Crtpoutb rpaduku QyHKIIUN y = el

3 —
yv="x5y=|x].
AHanM3UpOBaTh U MPUMEHSTH CBOWCTBA
M3YYEeHHBIX (QYHKIIUH I UX TOCTPOCHUS, B
TOM YHUCJIE C TOMOMIBIO IIU(PPOBBIX

pecypcoB
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YpaBHEHUs U HEPABEHCTBA!
KBaJ[paTHbIE HEPABEHCTBA

15

[loHATHE O PEUIEHUN HEPABEHCTBAC
OJHOU TIEPEMEHHOW. MHOXKECTBO
pELICHNI HEPABEHCTBA.
KBagpaTHbIE HEpaBEHCTBA C OTHOM
[epeMEHHOMU. PereHne HepaBeHCTB
rpaguyecKuM METOJI0M U METOI0M
nHTEepBAJIOB. HepaBeHcTBa,
COZIepIKaIlliE 3HAK MOJTYJIS.
CucTeMbl HEPaBEHCTB € OJTHOM
repeMeHHON. Penenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByMs
rnepeMeHHbIMU. Pemenne
HEPABEHCTBA C IByMs
nepeMeHHbIMU. ['paduueckuii MeTo
[PELIEHNS CUCTEM HEPABEHCTB C
NBYMs IEpeMEHHBIMU. CUCTEMBI
HEPABEHCTB C JIByMsI IEPEMEHHBIMU

YuraTe, 3aMCHIBATH, IOHUMATh,
MHTEPIIPETUPOBATh HEPABEHCTBA;
MCII0JIb30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO.

BoInonHATE mpeoOpa3oBaHusi HEPABEHCTB,
MCIIOJIb30BAaTh JJIsl PeoOpa3oBaHus
CBOICTBA YUCIIOBbIX HEPABEHCTB.
PacriozHaBaTh KBaJpaTHbIE HEPABEHCTBAC
OJIHOW MEPEMEHHOM.

PemaTh KBaJpaTHOE HEPABEHCTBO
rpa)uyecKuM METOAOM U METO/IOM
MHTEPBAJIOB.

PemaTh KBaJpaTHbIE HEPABEHCTBA,
MCIIOJIB3YS rpauuecKue NpeCTaBICHUS.
PemaTh HepaBEHCTBA, COAEpKAILNE 3HAK
MOJTYJIS.

300paxaTh peleHue HepaBeHCTBAC
OJHOM MEPEMEHHON U CUCTEMBI
HEPAaBEHCTB HAa KOOPJIMHATHON NPSIMOH,
3aMKCBIBATH PELIEHUE C IOMOLIBIO
CHUMBOJIOB.

OcBauBaTh ¥ IPUMEHATh HEPABEHCTBA
[IPU PELIEHUH PA3IMYHBIX 33]1a4, B TOM
qKCIIe IPAKTUKO-OPUEHTUPOBAHHBIX.
PacniozHaBaTh HEPABEHCTBO C ABYMs
[EPEMEHHBIMH.
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[[puMeHsATh TpaduyecKuil METO PEIICHUS
CHCTEM HEPABEHCTB C IByMS IEPEMEHHBIMU

YpaBHEHUS U HEPABEHCTBA!
ypaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI

25

bukBaagpaTHble YpaBHEHUS.

[ IpuMepbl TPUMEHEHU METOIOB
PaBHOCHJIbHBIX MPE0Opa30BaHUIM,
3aMEHBI IEPEMEHHOM,
rpaguueckoro MeToia mpu
pellleHur ypaBHEHUM 3-U U 4-i1
CTEIICHEN.

Pemenne 1poOHO-pallMOHATbHBIX
YPaBHEHUI U HEPABEHCTB.
Pemienue cucrteM ypaBHEHUIC
NBYMsI [IEPEMEHHBIMH.

Pemenne npocTenimmx CUCTEM
HEJIMHEVHBIX YPABHEHNUH C IByMS
nepeMeHHbIMU. ['paduueckuit
METOJ| PELLICHUS] CUCTEMBI
HEJIIMHEUHBIX YPABHEHUM C ABYMS
nepeMeHHbIMU. Crctema aByX
HEJIMHEUHBIX YPaBHECHUN

C IBYMS IEPEMEHHBIMH KaK MOJIEIb
[PEaJbHOM CUTYaLUH.

Cucrema HEJIMHEUHBIX YPABHEHUIC
[MapaMeTpOM.

Perate OMKBapaTHBIE YpaBHEHUS.
[[prMEHATH METObI PABHOCUIIBHBIX
npeoOpa3oBaHUi, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu
ypaBHEHUM 3-i U 4-i1 CTENIeHEN.
Pemats poOHO-paliMOHaTbHBIE
YPABHEHUS U HEPABEHCTBA.
Pacnio3HaBaTh JINHENHBIE YPAaBHEHUSC
NBYMsI IEPEMEHHBIMH.

Ctpoutsh rpadKkul ypaBHEHUM, B TOM
YHUCJIE UCTIONB3YS MU(PPOBBIC PECYPCHI.
Pemate npocreimme CUCTEMBI IBYX
HEJIMHEWHBIX YPABHEHHUU C IBYMS
MEepEMEHHBIMHU.

[IpuBOoAUTH rpaduyecKyto
MHTEPIIPETALNIO PEIICHNS YPABHEHUSIC
NIBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMs IEPEMEHHBIMH.
Pemiate TEKCTOBBIE 3a0a41
anreOpanyeckuM CrocoooMm.
HccnenoBaTh CUCTEMBI HEIMHEUHBIX
YPaBHEHHU C IapaMETPOM.
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[IpocTelilme HEpaBEHCTBA C IBYMS
[MEPEMEHHBIMU U UX CUCTEMBI

Pemats mpocreiime HepaBeHCTBA
C ABYMsI IEPEMEHHBIMU U UX CUCTEMBI

YuciioBble
MOCJIEJ0BATEILHOCTUH
[IPOTIPECCUU

25

[lousTHE YHCIIOBOU
[mocyie1oBareibHOCTA. KOHEUYHbIE U
OECKOHEYHBIE TTOCIEI0BATEIILHOCTH.

OrpanndeHHas
MOCJIeJ0BATEIbHOCTh. MOHOTOHHO
BO3pacTaronias (yosIBaromas)
nocJyieoBaTeNbHOCTh. CIOCOOBI
3aJlaHusl 0CIIe10BATEIbHOCTH:
OIMCATEIIbHBIN, TAOJIMYHBIH,

C TIOMOIIBI0 (DOPMYJTBI 72-TO YJICHA,
PEKYPPEHTHBIN.

Apudmerrnueckas u
reoMeTpUYEeCcKast MPOrPECCUu.
CBOICTBA YJIEHOB
apu(METHIECKON U
FEOMETPHUUECKOUN ITPOrPECCUM.
DopMyIIbl #-TO YJIeHa
apu(pMeTHIECKON 1
rEOMETPUYECKON ITPOTPECCHI.
DopMyITBI CyMMBI TIEPBHIX N
YJICHOB apu(PMETUUYECKON U
rEOMETPUYECKON IPOrPECCUM.

OcBauBaTh ¥ MPUMEHATH NHICKCHBIS
0003HaYEeHHSI, CTPOUTH PEUECBBIC
BBICKA3bIBAHUS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHITHEM
MOCJIE0BATEIHLHOCTH.

OmnpenensTe BUIBI TOCICI0BATEILHOCTEH:
OrpaHMYEHHAs TI0CIIEI0BATEIBHOCTD,
MOHOTOHHO Bo3pacTatoias (yObIBaroIas)
MOCJIEI0BATEIHLHOCTb.

AHanu3upoBaTh GOPMYITy 7-TO YJIeHA
MOCIICI0BATEIILHOCTH UK PEKYPPEHTHYIO
(OopMyITy ¥ BBIYHCIIATH YICHBI
MOCIe0BATEIHHOCTEH, 3a/JaHHBIX ATUMHU
bopMynamu.

Y cTaHaBnMBaTh 3aKOHOMEPHOCTh

B IOCTPOCHUH MTOCIIEA0BATEIHLHOCTH,

€CIIH BBIMMCAHBI IIEPBbIE HECKOIBKO

€€ YWICHOB.

PacrioznaBath apuMETUUECKYIO U
reOMETPUUECKYIO IPOTPECCHH TIPU PA3HBIX
criocobax 3aaHusl.

PemmaTs 3a1auu ¢ UCTIONB30BAaHUEM
bopmyI1 n-T0 YiieHa apuMETHIECKON
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3ajaun Ha MPOLICHTHI, 0AHKOBCKHE
BKJIAJIbl U KPEAUTHI.

[IpencraBiieHUE O CXOOAUMOCTHU
[OCJIEI0BATENBHOCTH,

0 CYMMHpPOBAaHHUU OECKOHEUHO
yOBIBAIOIIEH TeOMETPUUYECKOM
[IPOTPECCUH.

MeToa MaTeMaTU4eCKOM HHIYKIHU.
[Ipocrenmme npumepsl

1 TEOMETPUUECKON ITPOrPECCUM, CYMMBI
[IEPBBIX /1 YJICHOB.

300paXkaTh YWieHbI MOCIEA0BATEIbHOCTH
TOYKaMH Ha KOOPAMHATHOMN

MJIOCKOCTH.

PaccmarpuBaTh mpuMepbI IPOLIECCOB U
SBJICHUW U3 PEaIbHOM KU3HU,
VJLTFOCTPUPYIOLINE H3MEHEHNE

B apu(hMETUUECKON MPOTPECCHH,B
reOMETPUYECKON IPOTPECCUH;
M300paKaTh COOTBETCTBYIOIIHNE
3aBUCUMOCTH TpadUyuecKH.

PemaTs 3a1auu Ha MPOLIEHTHI, OAHKOBCKUE
BKJIAJIbl 1 KPEIUTOBAHHUE.

[IpencraBisaTh OECKOHEYHBIC
MepUOIMYECKUEe APOOH B BUJIE
OOBIKHOBEHHBIX.

3HAKOMUTBCS C MTOHATUEM CXOJIUMOCTH
[10CJIEIOBATEIbHOCTH, HAXOUTh CYMMY
OEeCKOHEYHO YOBIBaOIIEeH T€OMETPUIECKON
[IPOTPECCHH.

[IpuMeHATh METO1 MaTEMATUYECKON
WHTyKIIVH.

3HAKOMUTBCS C HICTOPUEHN Pa3BUTHSA
MaTeMaTUKH
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Anredpandeckue 12 Kopens n-it crennenu. CpoiicTBa DopMyIUPOBATH ONPEACICHU KOPHS
BBIPAKEHUS: CTEIIEHBC KOpHs n-i crernenu. CTeneHb 1-1 CTENIEHU U CTENEHU C PallMOHATbHBIM
PpaltnOHaJIbHBIM C pallMOHaJIbHBIM ITOKa3aTEJIEMHU MOKAa3aTeIeM.
[10Ka3aTCJICM e¢ cBOICTBA. [TprMeHSTh OTIIepaIiio U3BICUCHUS
ToxaecTBeHHbIE TPeoOpa3z0oBaHUs KOPHS 1-W CTENEeHH, UCTIONB3Ys TIPH
BBHIPAKEHHUHU, COZCPIKAIIMX KOPCHb HEO0OXOIMMOCTH KaJIbKYJISTOP.
n-i CTeneHH. ToX/1eCTBeHHbIE BpruucisTh 3HaU€HUE CTENIEHHU C
MpeoOPa3OBAHIIS BEIPAXKCHHUIA, paIrOHAILHBIM ITOKA3aTEIIEM.
COACPXKAIlNX CTCTICHD OLeHMBaTL 3HAYEHUE KOPHS 71-i CTEIICHH,
C pPalliOHATTEHEIM ITOKA3aTCIICM 3HAYEHUE CTENEHHU C PALMOHAIBHBIM
MOKa3aTeNIeM 1IeJIbIMUA YHCIIaMU U
NECATUYHBIMU IPOOSMH.
CpaBHUBATH U yHOPSI0YUBATH
palMOHaNIbHbIE U UpPAlIMOHAJIBHBIC YHCIIA,
3aIMCaHHBIE C IOMOIIBIO KOPHS n-U
CTEIIEHU, CTENIEHU C PAlMOHAJIbHBIM
MMOKA3aTEIIEM.
BBINOIHATH TOXKIECTBEHHBIE
peoOpa3oBaHus BbIpAKEHHUS,
COJEPIKAILIETO KOPEHD 11-1 CTEICHH,
CTEIEHb C PAllMOHAIbHBIM [IOKA3aTEIEM.
3HAKOMUTBCS C UCTOPUEN PA3BUTHUS
MaTeMaTUKH
[ToBTOpEHUE, 06001IEHUE, 34 UYucnia u BeIUMCIEHUS (3aIUCh, OnepupoBaTh NOHATUEM YHCIOBOTO

CHUCTEMATH3aUs 3HAHUN

CpaBHEHHUE, ICUCTBUS

MHOXKCCTBA.
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C IEHCTBUTEIBHBIMH YHCIIAMH,
YKCIIOBAas MpsSMasi; IPOIICHTHI,
OTHOILIECHHS, TIPOTIOPLINH;
OKpYyTJIEHUE, TPUOIMKEHHE,
OICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICHICTBUSI, CBSI3aHHBIE

C YMCJIAMU: HATypAJIbHOE YUCII0, TPOCTOEU
COCTaBHOE€ YHUCJIO, JEIUMOCTb
HaTypaJdbHBIX YKCEI, TPU3HAKU
NETUMOCTH, LIEI0€ YUCII0, MOAYJIb YHCIA,
OOBIKHOBEHHAS M IECATUYHAS JPOOB,
CTaHJIapTHBIN BUJI YUCTIA,
apu(MeTHyeCcKuil KBapaTHBIN KOPEHb.
BrINoMHATH 1€ICTBUSI, CPABHUBATH U
YIIOPSIAOUMBATh YUCIA, PEICTABIATh
YyycClia Ha KOOPAWHATHOU IIPAMOM,
OKPYTJIATh YHUCJIA; BBIIOJHITh TPUKUIKY U
OIIEHKY PE3yJIbTaTa BHIYUCICHUMN.
Peniats npakTuueckue 3aaaud,

CoZiep KallKe MPOLIEHTHI, T0JIH, YacTH,
BBIPAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh

— BpeMs1 — PacCTOSIHUE, LIEHA —
KOJIMYECTBO — CTOUMOCTh, 00BEM
paboThI — BpeMsl —

[TPOU3BOJIUTEIIBHOCTD TPYAA.

Pa3oupatb peanbHbie KU3ZHEHHbBIC
CUTyaIu, GopMyJIUPOBATH UX HA SI3bIKE
MaTeMaTUKH, HAXOJIUTh PELICHHUE,
[IPUMEHSISI MaTEMaTUYECKHM anmnapar,
WHTEPIIPETUPOBATH PE3YJIHTAT

48




Pabouas nporpamma | MaTemaTuKka. 7—9 Knaccbl (yrnyb6néHHbIN ypoBEHb)

TexcroBble 3aaun (pemieHne
TEKCTOBBIX 33/1a4 apU(PMETUICCKUMHU
anreOpanyeckuM criocooamu)

PermaTth TEKCTOBBIE 331291
apuMeTnIecKuM criocoboM; U3BIEKATh
HEOO0XO0IMMbIC TaHHBIC, TPEICTABIICHHBICB
BepOATBHOM, TpahpraecKoM 1 TaOIMIHOM
BU/IC.

PemaTe TeKCTOBBIE 3a7]a4H C TIOMOIIIBIO
BBEJICHMSI IEPEMEHHBIX, COCTABIISATh
YpaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH ¥ HEPABEHCTB TI0 YCIOBHIO
3aaun

AnredpanyecKkre BhIPaKCHHS
(mpeoOpa3zoBaHue aNreOpandecKux
BBIPKCHHM, TOMYCTHMbBIE
3HAYCHUS )

OnepupoBaTh MOHATUSIMU:

CTENEHD C LEJIBIM [TOKA3aTeIIEM,
apudMeTnyecKuil KBaApaTHBIA KOPEHb,
MHOTOWICH, ajre0pandeckast Apoob,
TOXJECTBO.

BBINOIHATE OCHOBHBIE JIEUCTBHUSL:
BEITIOJTHATH PACUeThl 10 (hOpMyJiaMm,
peoOpa3oBLIBATH IENbIe, APOOHO-
palMOHATIbHBIC BHIPAKECHUS

1 BBIPAXKEHUS C KOPHIMHU,

peanu30BBIBATL PA3JIOKEHUE

MHOI'OYJIEHA HA MHOKUTEIIH,

B TOM YHCJIE€ C HUCIOJIb30BaHHEM (OpMYII
Pa3HOCTU KBAaJpaToB, CYMMBI U PasHOCTH
KyOOB, KBaJlpaTa CyMMbI 1 Pa3HOCTH,
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Ky0a CyMMBbI U Pa3HOCTH; HAXOAUTh
JTOITY CTUMBIE 3HAUYCHUS IEPEMEHHBIX

TUTs1 TpOOHO-pallMOHATBHBIX BBIPAXKEHUH,
KOPHEH.

MopenupoBaTh C IOMOIIbIO GOpMYT
pEaJIbHBIE MPOLIECCHI U SABJICHHUS

DyHKIMM (TOCTPOEHUE, CBOMCTBA
M3YUYCHHBIX (DYHKIUH; rpaduueckoe
perieHne ypaBHEHUHN UX CHCTEM)

OnepupoBaTh MOHATUAMU: PYHKIHUSA,
rpaduk QyHKIMH, HYTU QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUS, TPOMEKYTKH
yObIBaHMS, HAMOOJIBIIIEE U HAUMEHBIIICE
3HaYEHUS PYHKIUH.

AHanu3upoBaTh, CPABHUBATH, 00CYKIATh
CBOICTBa (DYHKIIUH, CTPOUTHUX TPAPUKH.
OnepupoBaTh MOHATUSIMH: TIPSIMAs
POMOPIUOHATIEHOCTD, OOpaTHasI
PONOPIUOHATBHOCTD, JINHEWHAs
byHKIMA, KBaApaTUIHas QyHKIUS,
napaboJia, rurepoouia.

Vcnionb30Bath rpaduKu AJIs OMpeIeIeHUS
CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEM,
TUTS peleHus 3a1a4 U3 IPYTuX y4eOHbIX
MPEIMETOB U PEANbHON KU3HH;
MOJIEJIMPOBATH C MMOMOIIBIO TpahUKOB
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peabHbI€ MPOLIECCHI U SIBIICHUS.
BripaxaThs popMysiaMu 3aBUCUMOCTH
MEXIy BeIMYMHAMU, MOJIEIUPOBATh
peanbHbIE TPOLIECCHI

OBUIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

136
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PABOYAS ITPOI'PAMMA YYEBHOTI' O KYPCA
«'EOMETPHSI» HA YTJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

['eoMeTpusi Kak OAMH U3 OCHOBHBIX PA3/eNiOB IIKOJIbHOW MAaTEMATUKH, UMEIOIIUNA CBOEH
[ENbI0 00ECTIeUnTh M3YYEHHE CBOMCTB U Pa3MepoB (DUTYp, UX OTHOIICHUN U B3aUMHOE
pacrnoioKeHUE, ONUPAETCS Ha JIOTUYECKYIO0, I0Ka3aTeIbHYI0 TUHUI0. L[eHHOCTh n3yueHus
reOMETPUH Ha ypPOBHE OCHOBHOTO OOMIETO OOpa30BaHUSA 3aKIIOYAECTCA B TOM, UTO
00y4Jaromuicsl YYUTCS MPOBOAUTH JOKa3aTelIbHbIE PAcCYXACHUS, CTPOUTH JIOTHUECKHE
YMO3aKIJIIOUEHHUS, JTOKa3bIBaTh MUCTHUHHBIE YTBEPXKACHHUS W CTPOUTH KOHTPIPUMEPHI K
JIOHBIM, TIPOBOJUTH PACCYKICHUS

«OT TPOTHBHOTO», OTJIHYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
yTBepkaeHus. Oco0Ooe 3HaueHWE JoKa3aTelbHas JHWHUA HMEeT i YIIIyOJIEHHOTO
U3y4CHUS MaTEMaTHKH.

Lenpto W3yuyeHUs] TEOMETPHUH SIBISETCS HWCIOJIb30BaHHWE €€ Kak HMHCTPyMEHTa TpHU
PEIICHUH KaK MaTeMaTHYeCKHX, TaK U MIPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B PEaIbHON
KU3HU. OOyuaroluiicss JOJDKEH HAyuYWUThCS OIpPENEsATh T€OMETPUYECKYI0 (Urypy,
OMHCHIBATh CIIOBAMHU UYEPTEXK WM PUCYHOK, HAWTH IUIOMIAAb 3€MENBHOTO Yy4YacTKa,
paccuuThIBaTh HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO Ka0es Wi TpeOyemble pa3Mephbl
rapaxa Ajsi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BbIUMCIMTENbHAS JUHUS B
u3ydeHnu reoMerpun. [lpu pemeHnn 3aad MpakTHUECKOTO XapakTepa O0OydJarommiics
YUYUTCSI CTPOUTHh MATEMATUYECKUE MOJICTTH PEATbHBIX KU3HEHHBIX CUTYaIlUN, IPOBOJIUTH
BBIUMCJICHHS U OLICHUBATh aJIEKBATHOCTh MOJIYYEHHOIO Pe3yJibTaTa.

Oco6eHHOCTh YU4eOHOT0 Kypca YriayOJ€HHOTO U3yYeHUs Te€OMETPUU COCTOUT B TOM,UTO
oOydaromuecss He MPOCTO 3HAKOMSTCS C ONpeAeNEHHbIMU TOHATHUSAMHU, a YBEPEHHO
oBiageBaloT UMH. CyIIECTBYIOIIME TEMbl IMPOrpaMMbl 0a30BOTO Kypca TI'€OMETpUU
M3y4darTcs Ha Oosiee TIyOOKOM YypOBHE, a oOydaroliuecss MNpHOOpETarT YMEHUs,
MOMOTalOIINe UM yYBEPEHHO IMPHUMEHATH CBOM 3HAaHUS HE TOJBKO B MaTeMaTHKE, HO UB
CMEXHBIX TpEIMeTax, Mpexae Bcero Gpu3nke U MHPOPMATHUKE, a TAKXKE MOJIb30BATHCS
MOJIyYeHHBIMU 3HAHUSIMU MIPU PEIICHUN TPAKTUYECKUX 3a7a4.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriayOnEHHbIN yueOHbIN Kype
«['eomeTpus», KOTOpBIM BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3felibl COJEp KaHUSA:
«Hauanma reomerpum», «TpeyroapHukm», «OKpYKHOCTb», «UeTBIPEXYTOJBHUKIY,
«ITomobue», «IneMeHTsl TpUroHOMETpUNY, «Ilnomaam», a Takxke «MeToJ KOOpAUHATY,
«BekTops», «IIpeoOpazoBaHUs IITOCKOCTH.

Ob6mee YUCJIO YacoB, PEKOMEHIOBAHHBIX [UJIi HM3Y4YEHHUS Y4eOHOro Kypca
«I"'eometpust», — 306 yacoB: B 7 kinacce — 102 yaca (3 yaca B Hefeno), B 8 Kiacce —
102 yaca (3 gaca B Hezento), B 9 knacce — 102 yaca (3uaca B HEZIEIO).
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COJEP KAHUE OBYYEHUA

7 KIIACC

Hayaga reomerpuu

Hctopust BOSHUKHOBEHHUS M pa3BUTUS reomeTpuu. HauanbHbie noHATHA reoMeTpun. Touka,
npsimasi, OTpe30K, Jiyd. [loHsiTue 00 akcuome, Teopeme, 10Ka3aTelIbCTBE, ONPEICIICHUN.
B3auMmHoe pacnosniokeHue TOYeK Ha mpsMou. M3MepeHue IIMHBI OTpe3Ka, PacCTOSTHUE
ME¥Ky TOUYKAMH.

[Tonymiockocts U yros. Buasl yrimos. M3mepenue BennuuH yriioB. BeprukanbHble U
CcMeHbIe yriibl. [lapanenbHble U NEPIEHANKYJIAPHBIE MIPpsMbIe. PacCcTosSIHUE OT TOUKHI0
npsitMou. buccekrpuca yria.

Jlomanas. Bupgsl nomasbix. JiimHa siomaHou.  MHoroyrosbHuKU. [lepumerp
MHOI'OYroJibHUKa. [IOHsATHE O BBITYKIJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHAKAX.

[lepBuuHbIE MpeACTaBICHUS O PAaBEHCTBE (PUTYp, UX PACIOIONKEHHH, CUMMETPHUHU.
[Ipocrenimme noctpoenus. MHCTpyMEHTHI 1UIs1 UBMEPEHUHN U TOCTPOCHUM.

TpeyronbHuKku

Buasl  TpeyrosbHUKOB: OCTPOYTOJIbHBIE, [IPSAAMOYIOJIBHBIE,  TYIOYIOJIBHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHUE. MenaHa, OMCCEKTPHCA U BBICOTA TPEYTOJIbHHKA.
PaBeHncTBO TpeyronbHUKOB. IlepBblli M BTOPOM IPHU3HAKU PABEHCTBA TPEYTOJBbHUKOB.
PaBHOOenpeHHBbIE TpEYroJbHUKM W WX cBoiicTBa. I[Ipu3Hak paBHOOEIPEHHOIO
TpeyrojabHUKa. TpeTnil MprU3HaK PAaBEHCTBA TPEYTOJIbHUKOB.

CooTHoOLIEHUSs MEXAY CTOPOHAMU U YIJIAMH TPEYroyibHUKA. HepaBeHCTBO TpeyTroabHUKA.
HepaBencTBo 0 ayMHe JIOMaHOM.

Cummetpuunbie ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM CcuUMMeETpuHu. I[Ipumepbl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

IHapasuiensHbie npsavMbie. CyMMa yrjiOB MHOTOYIOJIbHUKA

[TapayiennbHOCTh MPAMBIX, HCTOPUYECKUE CBEACHUA O mocTynare EBkimma u o ponu
JlobaueBCKOro B OTKPBITUM HEEBKIUJOBOM reoMerpun. CBOWCTBA MW MPHU3HAKU
napajuiesibHeIX NpsAMbIX. CyMma yriioB TPEyTOJbHHUKA. BHENIHME yTIIbI TpEyroibHUKA.
CyMma BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKA W CyMMa BHEIIHUX YIJIOB BBIIYKJIOTO
MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIE TPEYT0JIbHUKH

[Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [leprneHauKkyisip U HaKJIOHHAas.
CBOICTBO MeJuaHbl MPSMOYTOJBHOTO TPEYTOJIbHUKA, MPOBEIEHHONK THIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.

OxpyxHOCTH
[ToHATHS OKPYKHOCTH U KpyTa. DJIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTp, paguyc,
IaMETp, XOpJa, UX CBOWCTBA. B3auMHOE pacnoyIOKEHNE OKPYKHOCTH U IPSMOM.
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KacarenbHas u cekymias K okpy)HocTH. OKpy>KHOCTb, BIUcaHHas B yroj. [Ipocreiimiue
MOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JIMHEHKH.

I'eomeTpuyeckue Mecra TOYEK

[IoHsiTHE O reoMeTpuYecKOM MecTe ToueK. [IpuMepbl reoMeTpu4ecKuXx MECT TOYEKHa
IJIOCKOCTU. bHCCEeKTpuca yrina W CEpelMHHBIM NEPIEHAUKYJAP K OTPE3Ky Kak
reoMeTpuueckue Mecta Touek. OnucanHas OKpYKHOCTh TPEYTOJIbHUKA, €€ LeHTp. MeTo
F€OMETPUYECKUX MECT TOUYEK ITPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

IMocTpoeHust ¢ TOMOIIBIO HUPKYJISA U JIMHEHKH
Hctopuueckue cBeaeHus. OOOCHOBaHMS MPOCTEMIINX MOCTPOEHUM, ATambl 3alayd Ha
IIOCTPOEHMS, PELICHUE 3a/1a4 HA IOCTPOCHUE LUPKYJIEM U JIMHEUKOM.

8 KIIACC

YeTbIpEXYyroJIbHUKH

[Tapannenorpamm, ero mpu3Haku U CcBoicTBa. IIpsAMOyroiabHUK, poMO, KBajpar, HX
Npu3HaKu U cBoiicTBa. Tpamnenus. PaBHoOepenHas Tpanerus, e€ CBOWCTBA U MPU3HAKHU.
[IpssmoyrosibHas Tpaneuus. CpeaHss JUHUS TPANeUu.

CpenHsass nuHUSA TpEyrojabHUKa. MeToa yJIBOGHMS MEIWaHbl TPEYTOJIbHUKA.
Teopema o nepeceyeHn MeIMaH TPEyrOJIbHUKA.

Teopema daineca, Teopema 0 NPONOPUMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa miis
MIPOU3BOJIBHOTO YETHIPEXYTOIbHUKA.

[{eHTpambHO-CUMMETPUIHBIC (PUTYPHI.

IMoxooue
[Tomo6ue TpeyronpHUKOB, K03 dunrent nogodus. [IpusHaku momoOus TPEYTrOJIbHUKOB.
[TprumeHneHne mogo0us IPH PEIICHUH T€OMETPUISCKUX U TPAKTHUECKUX 33, 1a4.

ILiiomans

[Tonsitue o miomamu. CBolicTBa TuIomaAe reoMmerpudeckux ¢uryp. I[Ipocteitmme
dbopMyJIbl 1715 TIOIIAIM TPEYToJIbHUKA, TapajuiesiorpaMma, pomoa u tpaneruu. [Liomaam
1no00HBIX ¢uryp. OTHOIIEHHE MJIOMAJEH TPEYTOJbHUKOB.

Teopema IIudaropa
Teopema Ilucdaropa. [Ipumenenue teopemsl [ludaropa mpu permeHrH NTPaKTHUECKUX
3aj1ad.

DJIeMeHThbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TAHT'€HC M KOTAHI€HC OCTPOro yria MPSMOYTOJIbHOIO TPEYTOJIbHHKA.
Tpuronomerpudeckue pynkuuu yrios B 30°, 45° u 60°. IIponopiroHaibHble OTPE3KHU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl M 4eTbIPEXYTOJIbHUKH, CBSI3aHHBIE ¢ OKPYKHOCTBHIO
BrimcaHHbIe M LEHTPAJIBHBIEC YIJIbI, YTOJ MEXKAY KacaTeJIbHOW M XOPAOW. YTIIBI MEXIY
XOpAaMHu U CEeKyIIMMH. BrMcaHHbBIE M ONMMCaHHBIE OKPYXKHOCTH TPEYIrOJbHUKA
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U 4eThIPEXYTobHUKHU. CBOICTBA M MPU3HAKHU BIMCAHHOTO YETHIPEXYTOIbHUKA. B3anMHoe
pacmnoioKeHHe ABYX OKpykHOCTel. Kacanne okpykHocTeit. O01iie KacaTeIbHbBIE K IBYM
OKPYX HOCTSIM.

9 KJIACC

Peimenue TpeyroibHUKOB

Cunyc, kocunHyc, TanreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXkAeCTBO. POpMyJibl IIpuBeneHus. Pemenne TpeyronbHUKOB. TeopeMa KOCMHYCOB U
T€OpEMa CUHYCOB. PellieHne npakTiyecKux 3a1a4 ¢ UCIO0JIb30BaHUEM TEOPEMBIKOCHHYCOB
Y TEOpPEMBI CUHYCOB. Pemenne 3a1a4 reoMeTpu4eCKOU ONTHKH.

Tpuronomerpuyeckue ¢GopMynbl [Uisl IUIOMAAM TPEYroJbHHUKA, MapajuiesorpaMmma,
pomba, Tpameuuu. Dopmymna I'epona. Dopmyna  IUIOMIATUM  BBITYKJIOTO
YEeTBIPEXYTOJIBHUKA.

IToxoOue TPpeyroibHUKOB

Xoppl ¥ OI0OHBIE TPEYTOJIBHUKU B OKPYKHOCTU. Teopema 0 MPOU3BEAECHUN OTPE3KOB
XOpJI, TEOPEMBI O IPOU3BENECHUN OTPE3KOB CEKYILIMX, TEOPEMA O KBAAPATe KACATEIbHOM.
[IpuMmeHeHne npu peleHnH TeOMETPUYECKHX 3amad. Teopembl YUeBol m Menenas.
[TonsiTHE O TOMOTETHUH.

MeTtoa koopauHaT

VYpaBHeHHe TpsSIMOM Ha TUIOCKOCTH. YTJOBOM KO3(PGUIIMEHT M CBOOOJHBIA YJICH, MX
reoMeTpuYecKuid cmbici. [lapamiensHOCTh M MEPHNEHIUKYISPHOCTh MPSIMBIX (depes
YTI0BON KOA(PDUITUEHT).

YpaBHeHue OKpyx)HOCTHM. HaxoxkzaeHue mnepecedeHUN OKpPYKHOCTEM M IPSMBIX B
koopauHarax. dopMmyna pacCTOSHUS OT TOYKU 10 NpsAMou. Ilnomane mapamienorpamma
B KOOpAHMHATaxX, MOHATHE 00 OpueHTHpOoBaHHOW IuIomanu. [IpumeHeHue Merona
KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

BexkTopsl

Bekropsl Ha iockocTu. ClI0KEHUE U BBIYMUTAHHE BEKTOPOB — MpaBUJia TPEYTOJIbHUKA U
napajuienorpaMma. Y MHOXKeHUE BekTopa Ha uncio. Koopaunarel Bektopa. CnoxxeHue
M BBIUYMTAHUE BEKTOPOB, YMHOXEHHME  BEKTOpa Ha YHCJIO B KOOpPJIMHATAX.
[IpumeneHnue BeKTOpoB B (hU3MKE, IEHTP Macc.

[Tonsitue o Gasuce (Ha muockoctu). Paznoxkenus BekTopoB mo 0Oaszucy. CkansipHoe
MPOU3BEACHUE BEKTOPOB, T€OMETPUYECKUH CMBICII W BBIPAXKEHHE B JIEKAPTOBBIX
KoopauHaTax. JIucTpuOyTUBHOCTb CKaJIIpHOTO pou3BeneHus. CKalspHOE MPOU3BEICHHUE
U npoeunupoBanue. [I[pumeHeHne CKansipHOro MPOU3BEAECHUS BEKTOPOB I HAXOXKICHUS
JUIMH U YTJ0B. Penienne reomeTpuyecKkrx 3a7ay ¢ MOMOIIBIO CKaJISIPHOTO TPOU3BEICHHUS.

55



Pabouas nporpamma | MatemaTtuka. 7-9 Knaccbl (yrnyb6néHHbIA ypoBEHb)

JlJINHA OKPYKHOCTH U IVIOIIA/Ab Kpyra

[IpaBuibHBIE MHOTOYTOJIBHUKH. J{IIMHA OKpyKHOCTHU. ['pagycHas u paguaHHas Mepayria,
BBIYMCJIEHWE JUIMH Jyr OKpyXHOcTeW. llnomane kpyra, cexropa, CermeHra.
Hcropuueckue cBesieHUs: 00 N3MEPEHHUH JUIMHBI OKPY>KHOCTH U TUIOIIAU Kpyra.

JIBMKEeHM A TUIOCKOCTH

Hentpansuas cumMmerpus. LlenTpanbHo-cuMMerpuunbie ¢urypbl. IloBopoT. Oceas
cumMmeTpusi. OUrypbl, CHAMMETPUYHBIE OTHOCUTEJIBHO HEKOTOpPOH ocu. IlapannenbHblid
MIepeHoC.

[Tonstue nBwxeHus W ero cpoicTBa. PaBeHcTBO duryp. IlposiBieHus cuMMeTpUUB
MIPUPOJIC, KUBOIMKCH, CKYJIBITYpE, apxuTekType. Komno3uuuu nBuxeHuid (mpocTeimme
npuMepsl). [IpuMeHeHne B reOMEeTpUUECKUX 3a/1auax.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHuss B 7 Kjacce OOy4arolUMHCA MOJYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThI:

Pacmo3naBaTe wW3ydeHHBIE TEOMETpPHUECKHE (UTYPBI, ONPEAeNATh WX B3aUMHOE
pacmoyio)KeHue, M300pakaTh TeoMeTpUudeckre (UTYPBI, BBIMOIHATh YEPTEKH IO
YCIIOBUIO 3a71aud. M3MepsATh JMHEWMHBIE W YIJIOBBIE BEJIMYMHBL. Pemiares 3amadn Ha
BBIUMCJICHUE JIUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTb NpUKUIKY U OLIEHKY JINHENHBIX U YTJIOBBIX BEJIMYMH IIPEIMETOB B PEATbHO>KU3HH,
pa3MepoB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB IO MOPSIKY
BCJIMUHMHEIL.

CTpouTh 4epTEkKU K TECOMETPUUECKHM 3a]1adyam.

[Tosnp30BaThCs NpPU3HAKAMHU PABEHCTBA TPEYTOJIBHHUKOB, MCIIOJIB30BaTh IPU3HAKU U
CBOMCTBa pPaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTE TOTMUECKHUE PACCYKIACHUS C UCIIOJIB30BAHUEM TEOMETPUUECKUX TEOPEM.
[Tonp30BaTbCsl TNpU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEIHaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJBHOTO TPEYTrOJIbHUKA, B PEIICHUN
r€OMETPUUECKUX 3a/aY.

OnpenensiTh NapauyieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapauieIbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJHOM IPSAMOM 10 TOYEK IPYTOU MPSIMOM.

Pemrats 3aaun Ha KeT4aTou Oymare.

[IpoBOUTH BBIUMCICHUS W HAaXOJAWTh YHUCIOBbIE W OYKBEHHBIC 3HAYEHUsI YTJIOBB
FEOMETPUUECKUX 3aJadaX C MCIOJb30BAHUEM CYMMBI VYIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB  yIJIOB, OOpa30BaHHBIX TPHU  MEPECECUYCHUH JIBYX
MapAJUICIIBHBIX MPSIMBIX CEKYIIEH. PemaTe mpakTruiecKkue 3a1aud Ha HaXO0XKICHHUE YTIIOB.
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Brnanets monatHemM «reomerpudeckoe Mmecto Touek» (mamee - ['MT). Omnpenensithb
OMCCEKTpPUCY yIJla U CepeMHHBbIA nepneHAuKysip K orpe3ky kak I’ MT. Ilonb3oBarbes
nousitueM I'MT npu nokazarenbcTBE T€OMETPUUECKUX YTBEPKACHUN U MPU PEUICHUU
3aaad4.

DopMyIUpPOBaTh ONMPEACICHHS OKPYKHOCTH U KpPyra, XOpJbl U AUAMETPa OKPY>KHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JOKA3bIBaTh U IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHNUN 3a7a4.

Bnagerp moHsATHEM ONMMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTH €€
1eHTp. JloKa3pIBaTh M UCTIOIB30BATH (PAKTHI O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA
IIEPECEKAOTCS B OJTHOM TOUYKE, U O TOM, UTO CEPEIMHHBIC NEPIICHAUKYJIIAPBI K CTOPOHAM
TPEyTOJIbHUKA ITEPECEKAIOTCS B OTHOU TOYKE.

Bnagerp mnoHATHEM  KacaTeIbHOM K  OKPYJKHOCTH, IIOJIb30BaTbCsl  TEOPEMOMO
MIEPIICHIUKYJSIPHOCTH KAacaTeIbHOM M paauyca, MPOBEAEHHOTO K TOYKE KACaHUS.
Jloka3pIBaTh PAaBEHCTBO OTPE3KOB KACATENIBHBIX K OKPY>KHOCTH, MTPOBEAEHHBIX U3 OJHOMN
TOYKH, U IPUMEHSATH 3TO B PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh M NPUMEHSATH IMPOCTEUIINE T'€OMETPUUYECKHE HEPABECHCTBA, ITOHUMATh UX
MPAKTUYECKAN CMBICIL.

IIpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TTOCTPOEHHUSI C TOMOLIBIO IUPKYJIS U IMHENKH.

K koHmy oOyuenuss B 8 kiacce 0OOyyaroluiCs MOJYYHUT CIEAYIOIIUME MPEIMETHBIE
pE3yNbTaThI:

Pacmo3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOILHUKOB, MX JJIEMEHTHI, TIOJB30BAThCS WX
CBOWMCTBAMH IIPU PELICHUM T€OMETPUUYECKMX 3ahad. Pa3nuuars NpuU3HAKM U CBOMCTBA
napajienorpaMma, poM0a 1 NnpsMOYroJIbHUKA, TOKa3blBaTh UX U YBEPEHHO MPUMEHSTH
TIPY PEIIEHUN TEOMETPUICCKUX 3a1ad.

Hcnonb3oBaTh CBOMCTBA TOYKM IEpPECEYCHHUS MEJMaH TPeyrojibHUKa (LIEHTpa Macc)B
pelIeHun 3a1ady.

Bramets monsTHEM CpeaHEl THHUHM TPEYTOJbHUKA U TPAMCINH, TPUMEHSITh UX CBOMCTBA
IpU PEIICHHH TeOMeTpUYecKuX 3amad. Mcmons3oBath Teopemy darneca u Teopemy O
MIPOTIOPITMOHAIBHBIX OTPE3KaX, MPUMEHSTh X VIS PEIICHUS MPAKTUUECKUX 3a/1a4.
Pacmo3HaBaTh meHTpaIbLHO-CHUMMETPUYHBIE (DUTYPHI M HUCIIOIB30BATh MX CBOWCTBA TPH
pEIIeHUH 3a7a4.

Bnagetr  moHATHSMH  MMOA00MS  TPEYrOJIBHUKOB,  koddduimeHta  moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB TIOJOOHBIX TpPEYrOJbHUKOB. VIMeTh TpencTaBiIeHUE O
npeoOpa3zoBaHuU MO00us U 0 OA00HBIX (urypax. [lonb3oBaThCst MpU3HAKAMU TO100US
TPEYTOJIbHUKOB TPU PEHICHUU TIeOMETpUUecKUX 3anad. Jloka3piBaTh U MPUMEHSTH
OTHOIIEHUS TMPOMOPIHUOHATBPHOCTH B MPSIMOYTOJIBHBIX TpEyrojdbHUKaX. [IpuMeEHSTH
mo100Me B MPAKTUYECKUX 3a/1a4ax.
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BriBoguTh M HCMONB30BaTh MpoCTeilne (GopMysbl s TUIOAAM TpPEyroJibHUKA,
napasuiesiorpamMma, pom0a 1 Tpanenu. Beraucnaars (pa3auyHbIMU CIIOCO0aMuU) IUIOMIAdb
TPEYTroJIbHUKA W IUIOMAAM MHOTOYTOJIbHBIX (Uryp (MOJB3ysACh, A€ HEOO0XO0IUMO,
KAJIbKYJIATOPOM). 3HATh OTHOUICHUE IUIONIaed TOM00HBIX (QUTYyp U NPUMEHSTH
IIpYU pereHuu 3a1ad. [[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.
[Tonb3oBaThes TeopeMoit Iludaropa nns pemeHUs T€OMETPUUYECKUX M MPAKTHUUYECKHUX
3anad. CTpOUTh MAaTEMATHUYECKYIO MOJIENIb B MPAKTHUYECKUX 3a/1a4yax, CaMOCTOSITEIbHO
JienaTh 4epTEX U HAXOJAUTh COOTBETCTBYIOIIUE JTHBI.

Biianere mOHSATHEM BIOMCAaHHOTO M LIEHTPAJIBHOrO yIJIa, yIJIa MEXAY KacaTelbHOW U
XOpJOi, OMMCAHHOW M BIHMCAHHOW OKPYKHOCTH TPEYTOJIbHHKAa M YEThIPEXYTrOJbHUKA,
MPUMEHSITh UX CBOMCTBA MMPU PELICHUM 3a]1a4.

[IpuMeHATh NOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJEIIH IS
3alad = peaJibHOW  KU3HM U TMPOBOAUTH  COOTBETCTBYIOIIME  BBIYMCIICHHUS C
OPUMEHEHHEM TOJA00MsT ¢  TPUTOHOMETpuH  (TOJB3YSICh, T/A€  HEOOXOIUMO,
KAJIbKYJIITOPOM).

K koHmy oOyuenuss B 9 kjacce oOydarOIIMICS MOMYYUT CIAEAYIOIIME MPEAMETHbBIC
pEe3ybTaThI:

3HaTh TPUTOHOMETPUUYECKHUE (DYHKLUU OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX IMOMOUIbIO
pa3iuYHbIE 3JIEMEHTHl MPAMOYTOJIBHOTO TPEYTOJbHUKA («PEIIEHHE MPSMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxomuTs (C MOMOLIBIO KalbKyJATOpa) MJIMHBI W YIVIBl JJIs
HETaOJMYHBIX 3HAYCHUI.

[Tonb3oBatbes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUMTOXKIECTBOM
JUISL HAXO0KJIEHUS COOTHOLIEHUM MEXy TPUTOHOMETPUYECKUMH BEJIUYMHAMM.
JlokasplBaTb TEOpPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, MNPHUMEHATb MX IS
HAXO0XJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IpU
pElIEHNH TEeOMETPUYECKUX 3anad. [IpuMeHATh modaydeHHbIE 3HAHUSA NPU PELICHUU
[IPaKTUYECKUX 3a/1a4.

IIpuMeHATs TPUTOHOMETPUIO B 3aJa4ax Ha HAXOXKJICHUE IUIOLIAAU, BBIBOAUTH U BIIAJIETh
TPUTOHOMETPUUECKUMU (POopMyJIaMU JUIsl TUIOIIAIU TPEYrojbHHUKA, TapajuieorpaMma,
pom0Oa, Tpamneluu, BBIBOJUTh U IPUMEHATh popMyiay ['epona u Gopmyiy i miiomanu
BBIIYKJIOTO YETHIPEXYTOJIbHUKA.

NmeTp mpeacTaBieHHE O TOMOTETHH, INPUMEHATH B IPAKTUYECKUX CHUTYaLMSX.
Hcnonb3oBath Teopemsl UeBnl 1 MeHenas ipy peleHuu 3aiad.

Hcrnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIVIAX MEXIY XOPAaMH (CEKYILUMU) U yIJIe
MEXy KacaTeJIbHOM W XOPAOW IPU PEUNICHUM T'E€OMETPUYECKHUX 3ahad. J(okas3piBaTh U
IIPUMEHATb TEOPEMBI O IPOU3BEACHUU OTPE3KOB XOpH, O MPOU3BEAECHUHU OTPE3KOB
CEKYIIHX, O KBaJIpaTe KacaTeJIbHOM.

58



Pabouas nporpamma | MatemaTtuka. 7-9 Knaccbl (yrnyb6néHHbIA ypoBEHb)

Braners moHsATHEM KOOpAWMHAT Ha IUIOCKOCTH, pabOTaTh ¢ YypaBHEHHEM NpsIMOM Ha
IocKocTH. Braners MNOHATHSMU yTI0BOro Kodd@uiimeHTa ¥ CBOOOJHOIO 4YieHa,
MOHUMATh UX TEOMETPUUECKHI CMBICIT M CBA3b YTIIOBOTO KO3(DPUIIMEHTa C BO3paCTaHUEMHU
yObIBaHHEM JTMHEHHOU QyHKIMH. YMETh pelIaTh METOJ0M KOOPIAUHAT 3a/1a4u, CBSI3aHHbIE
C TMAapajuIeIbHOCTBIO M TEPIECHIUKYJISIPHOCTBIO MPSMBIX, MEPECEUCHUEM MPSIMBIX,
HaxX0>XJICHUEM TOYEK MEPECECUCHHUS.

BrIBoIUTh U BIAJETh YPABHEHUEM OKPYKHOCTH. M CIOIb30BaTh METOA KOOPAMHAT IS
HAXOXKJIEHUS TIEPECEUCHU OKPY>KHOCTEHN U IpsMbIX. BrageTs popMynamMupaccTosHus OT
TOYKHU JI0 TPSIMOM, IJIOMIAaaM MapajijiesiorpaMMma B KOOpAMHATaX, UMETh MOHSATHE 00
OpUEHTHPOBaHHOW IuIomaau. llosb30BaTbCA  METOAOM KOOpPAMHAT HA IJIOCKOCTH,
IPUMEHATh €r0 IPU PEIICHWN TI'E€OMETPUYECKUX M NPAKTUYECKUX 3anad. [IpumMeHATH
METOJi KOOPAMHAT B PAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3aadax.

Biragere noHsTHEM BEKTOpa. YMETh CKJIAJAbIBATh U BBIYMTATH BEKTOPHI, YMHOXaTh Ha
YUCJIO, BJAJAETh IpaBUJaMU  TPEyrojibHUKA W  Hapaenorpamma. Braners
NPaKTUYECKUMH MHTEPHPETALUSIMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS KOOPAWHATAMHU
BEKTOpa. Biazners cii0)kKeHUEM 1 BBIYUTAaHUEM BEKTOPOB, YMHOKEHHEM BEKTOPA HA YUCIIOB
KOOpJIMHATAX.

Nwmets mpencraBnenue o 6asuce (Ha T1uiockoctu). PacknanpiBaTh BEKTOPHI MO OA3uUCy.
PacknanpiBaTe BEKTOpBI CHJI C IOMOIIBKO MPOEHUPOBAHHUS M TPUTOHOMETPHUUYECKHUX
cooTHoIeHUH. [I[pUMeHTh MOTyYeHHbIE 3HAHUS B MPOCTEUINNX (PU3UUECKUX 3a/1aUax.
BitageTs noHsATHEM CKaISIPHOIO MPOU3BEACHUS BEKTOPOB, TIOHUMATh €r0 T€OMETPUYECKUI
CMBICII U1 YBEPEHHO IOJIb30BAThCS €r0 BHIPAXKEHHEM B JICKAPTOBBIX KOOPAMHATAX. 3HATH
JUCTPUOYTUBHOCTh CKaJSIPHOTO TMPOU3BEACHHUA M €r0  CBS3bC MPOCILMPOBAHHEM.
[IpuMeHATH CKalsIpHOE TPOU3BEAECHUE BEKTOPOB JJI HAXO0KICHU JIUIMH U YIioB. PemaTe
F€OMETPUYECKHE 3aauyd C TOMOIIBIO CKaJISPHOro Mpou3BeleHud. lcnosb3oBaTh
CKaJISIPHOE MPOU3BEJCHIE BEKTOPOB B aNreOpanueckux U PU3NIECKUX 3aavax.

BiiageTs NOHATUSAMU NPABUIBHOTO MHOI'OYTOJIbHUKA, JUIMHBI OKPY’KHOCTH, JUIMHBI JyTU
OKPY’KHOCTH W pPAaJWAaHHOW MEPBI YIJVIA, BBIUMUCIATH IUIONIAAb Kpyra U €ro 4acTeu.
[Tonumate cmbicn yucina wn. IIpUMEHATH MOJyYEHHbIE YMEHUS MpPU PEIIECHUU
MPAKTHYECKUX 331a4. 3HaTh HCTOPUYECKUE CBEICHUS 00 U3MEPEHUH JUTMHBI OKPYKHOCTHUU
IUIOLIAAN KpyTa.

Nwmets mpencraBieHne o npeoOpa3oBaHMM IUIOCKOCTH, O ABMXKEeHUsAX. HaxomuTes ocw,
HEHTPHl CUMMETpHUH (PUTYp, IEHTPHI MOBOPOTA, HAXOAUTH KOMIO3UIMH MPOCTEUIINX
npeoOpa3zoBaHuid. [IpUMEHATh ABUKEHUS IUIOCKOCTH MPHU PEIICHUH T'€OMETPUUYECKUX
3azay.

[IpuMeHATh NOJyYEHHBIE 3HAHMUS HA NMPAKTUKE — CTPOUTHh MATEMATHYECKUE MOJEIH IS
3alay = peaJlbHOM KU3HM U MPOBOJAUTH  COOTBETCTBYIOIIME  BBIYMCIICHHUS C
MIPUMEHEHUEM MTO100MS U TPUTOHOMETPUYECKUX (PYHKUIUN (TIOJIB3YSICh, II€ HEOOXOIUMO,
KQJIbKYJIATOPOM).
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7 KJIACC

Hasanue paznena(Temsl) KonuyectBo OCHOBHBIE BU/JIbI ICATEIIBHOCTH
OCHOBHOE COepI)KaHUE

Kypca JacoB 00yUaroIIMXCs

Hauana reometpum. 28 W cTopus BOSHUKHOBEHUS U 3HAKOMHTBCS C UCTOPUEH pa3BUTHUS

[IpocTeiime Pa3BUTHUSI TEOMETPUH. FEOMETPUU, MIPUMEHEHUEM F€OMETPUUB

reoMeTpruueckue (purypsl

1 UX cBoMCTBA. M3mepenue
reOMETPUUYECKUX BETMYUH

HauanbHble NOHATUSA TEOMETPUU.
Touka, nmpsiMasi, OTPE30K, JIyY.
[Tonsitue 06 akcmome, Teopeme,
NTOKa3aTEIbCTBE, OIPEIEICHUH,
CBOWCTBE, IPU3HAKE.

B3anMHOe pacrosoxKeHne TOUEK
Ha npsMou. I3MepeHne IHbI
OTPE3KA, PACCTOSIHUE MEKITY
TOYKAMMU.

[TonyniockoCTh U yroJi. Buasl

BepTukaibHbIE U CMEXKHBIE YIJIbI.
[TapamienbHbie 1
[IEPIICHIUKYJISIPHBIE ITPSMBIE.
buccekrpuca yria.

Jlomanas. Buael tomansix. /[inHa
nToMaHOM. MHOTOyrOJIbBHUKH.
[lepuMeTp MHOTOYTOJIbHHKA.

yrioB. MI3MepeHue BeJIMurH YTJiI0B.

PEATBHOM KU3HH.

DopMyIMpPOBaTH OCHOBHBIE IIOHATHS],
ONPEIEICHUS U aKCHOMBI.

Pacnio3HaBaTh U3y4EHHBIE
reoMeTpUUYECKUE (PUTYPbI, OIPEENATh UX
B3aMMHOE PACIIOJIOKEHUE, BBINIOJIHATD
YEpTEXK M0 YCIOBUIO 3aJa4H.

3MepsATh TMHEWHBIE U YTIIOBbIE
BEJINYMHBI TEOMETPUUECKUX U
PAKTUYECKUX OOBEKTOB.

OnpenesnsaTs «Ha a3y pa3Mepsl peaIbHbIX
00BEKTOB, MPOBOJUTH IPYOYIO OLIEHKY MX
pa3MepoB.

Pemars 3aJa41 Ha BBIYHUCIICHUC OJIMH
OTPE3KOB U BCJIIMYHH YIJIOB.
Pemars 3aJa4Y1 Ha B3aMMHO€C

pacnoJiokKeHNe reOMETPUYECKUX PUryp.
[IpoBoIUTh KilacCU(PUKALIUIO YTIIOB,

60




Pabouas nporpamma | MaTemaTuka. 7-9 Knaccbl (yrnybnEHHbLIN YPOBEHD)

[ToHATHE O BBIMYKJIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
MHCTpYyMEHTBI 11 U3MEPEHUM U
MOCTPOCHUM

BBIYMCIISITh IMHEWHBIE U YIJIOBBIE
BEJIMYMHBI, TIPOBOAUTH HEOOXOUMBIE
NTOKA3aTEIbHBIE PACCYKICHHUS.

Bbrauciisate nepuMeTphl NPOCTEUIINX PUTYD,
TTOMaHBIX.

PaznmuuaTe BBITYKJIbIE U HEBBITYKJIBIE
MHOTOYTOJIBHUKH, PABHBIC (DUTYPHI.
[IpoBOAUTE MPOCTENUIINE TOCTPOEHHUS U
M3MEPEHUS C TOMOIIBIO MHCTPYMEHTOB

TpeyroabHUKU

19

Menuana, OMCCEKTpHCa U BBICOTA
TPEyTOJIbHUKA.

PaBeHCTBO TPEyTrOJbHUKOB.
[IepBblii 1 BTOPOU ITPU3HAKHU
[PABEHCTBA TPEYTOJbHUKOB.
PaBHOOEpEHHBIE TPEYTOJIBHUKU U
X CBOMCTBA. [Ipu3Hak
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
TpeTuit npu3HaK paBeHCTBA
TPEyTOJBbHUKOB.

DuUrypsl ¢ 0CEBOM CUMMETPHUEN.

[ IprMepbl CHMMETPUUB
OKpY’KaroIeM MUPE

Pacno3naBaTh napbl paBHBIX
TPEYTOJIbHUKOB Ha TOTOBBIX YEPTEIKAXHU
Ha KJIeT4aTon Oymare (C yKazaHuem
[TPU3HAKOB).

Onpenenste napbl paBHBIX TPEYTOJILHUKOBB
reOMETPUUYECKUX KOHPUTYpaAIUIX

(C yKazaHueM MPU3HAKOB).

BriBoauTh ciieicTBUS (PaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)

13 PaBEHCTBA TPEYTOJLHUKOB.

M cmonp30BaTh MpU3HAKN PABEHCTBA
TPEYTOJIBHUKOB B PEIICHUH
reOMEeTPUUECKUX 3a/1a4.
DopMyIUPOBATh ONPEACICHUSA
OHCCEKTPUCHI, BHICOTHI, MEAHAHBI
TPEYTOJIbHUKA; CEPETUHHOTO
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MEPIICHINKYJISIpA OTPE3KA; IEPUMETPA
TPEYTOJIbHUKA, OCU CUMMETPHUH (DUTYPBI.
Pacnio3naBaTh (hUrypsl ¢ oceBoi
CHUMMETPHUEH.

PaznmuuaTte NOHATHS CBOMCTBA U MPU3HAKA,
(bopMyIIMpPOBAaTh COOTBETCTBYIOIINE
TIOTUYECKUE YTBEPKICHHUS.

Jloka3pIBaTh U IPUMEHSTH CBOKMCTBA U
MPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA B PELLICHUH
rEOMETPUYECKUX 3a1a4.

CTpoUTb YEPTEXKHU, PEIIATh 331aYUC
MOMOILBIO HAXOK/IEHHSI PaBHBIX
TPEYTOJIbHUKOB.

Vcnonb30Bath UGPOBLIE PECYPCHI

1711 TOCTPOEHHUM U MCCIIETOBAHUS CBOMCTB
M3y4aeMbIX (UTYp U KOH(UTYpaIHii

[TapamiensHOCTh. CyMMa
YTJI0OB MHOTOYT'OJIbHUKA

15

[TapannenbHOCTh NPSAMBIX.
CBolicTBa M IPU3HAKU
MapajuieIbHbIX IPSIMBIX.

CyMMa yIiioB TpEyroJbHUKA.
BHeIHNE yIIIbl TPEYTOJIbHUKA.
CyMMa BHYTPEHHHUX YIJIOB
MHOTOYI'OJIbHUKA M BHELTHUX YTJIOB
BBIITYKJIOT'O MHOTOYTOJIbHUKA

dopMyIHpOBaTh NOHATHE NAPAILIENBHBIX
MPSIMBIX, HAXOJUTh MPAKTUYECKUE
PUMEPBI.

3HAKOMUTBCS C UCTOPUEH PA3BUTHS
FEOMETPUH, NATHIM NTOCTyJaToM EBKIMAa,
3HaueHneM padbot JlobaueBckoro.
N3yuaThk CBOMCTBA yTII0B, 00pa30BaHHBIX
[IPU MIEPECEUCHU U NaPAIUIETbHBIX MPSIMBIX
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CEKYILEH.

[IpoBOoAUTH OKA3aTENBCTBA
MapaJJICTIbHOCTH ABYX MPSAMBIX

C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX

[TPY [IEPECEYEHNUH ITUX MPSIMBIX TPEThEU
MIPSIMOMU.

Pa3znuuaths CBOMCTBA U IPU3HAKU
MapaJiICIbHBIX MPSIMBIX, TPUMEHSTh X
[pY PEILICHUU T€OMETPUUECKUX 3a]1a4.
Bbruucnsath CymMMy yTIJIOB TPEYTOJIbHUKA,
CYMMY BHYTPEHHUX YTJIOB
MHOT'OYT'OJIbHUKA U BHELIIHUX YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.
Haxonuth ynciaoBbie 1 OYKBEHHBIE
3HAYCHUS yIJIOB B TEOMETPUUECKHUX
3aJjayax ¢ UCIOJIb30BAHUEM TEOPEMO
CYMME YTJIOB TPEYTOJIbHUKA U
MHOT'OYTOJIbHUKA.

[[pUMEHSTH OJTY4YEHHBIE 3HAHUS

[IPY PELICHUU TEOMETPUUECKHUX

3ajgay

[ IpsiMOyTOIBbHBIE
TPEYrOJbHUKHU

[Ipy3Haku paBeHCTBA
MPSIMOYTOJBHBIX TPEYTOJbHUKOB.
[leprieHINKYISp U HAKIOHHAS.
CBOMCTBO MEMAHbI

JloKa3bIBaTh IIPU3HAKU PABEHCTBA
MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
Onpenensats napel paBHbIX
[IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB
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NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
ITPOBEAEHHON K TUIIOTEHY3E.
[I[psAIMOYTOJIBHBIN TPEYTOJIBHUKC

yriiom B 30°

Ha KJIeT4aToM OyMare U B reOMETPUUYECKHUX
KOH(pUTypanusax (¢ ykazaHHUEM MTPU3HAKOB).
lcrionb30BaTh NPU3HAKKA PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
HEPABEHCTBO O HAKJIOHHOM U
MEPIICHINKYJISIPE B PELLICHUN
reOMETPUYECKUX 3a/1a4.

JloKka3bIBaTh CBOMCTBO MEINAHbI
PSIMOYTOJIBHOT'O TPEYTOJIbHHKA,
MMPOBENEHHON K TUIIOTEHY3€E, U
COOTBETCTBYIOLIMI IPU3HAK; CBOWCTBA U
[IPU3HAKH [IPSMOYTOJIBHOTO TPEYTOJIbHUKA
c yriom B 30°.

[TprMeHSITh MOTYyYEHHbIE 3HAHUS

[IPU PELIEHUU T€OMETPUUECKUX

3amad.

Pemrars 3a1aun Ha TPUMEHEHUE CBOMCTB
[PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
cronb30BaTh NOJYYEHHBIE 3a1a41

[IPU PELIEHUU MTPAKTUYECKUX

3azad

['eomerpuueckue
HEPaBEHCTBA

COOTHOILIEHUST MEXAY CTOPOHAMUH
yTJIaMH TPEYTOJIbHUKA.
HepaBeHCTBO TpeyroibHUKA.

BpIBOAUTH MPOCTENIINE TEOMETPUUECKUE
HEPABEHCTBA, TIOHUMATh UX IPAKTHYECKUX
CMBICJI.
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HepaBeHCTBO 0 ITTMHE JTOMAHOM.
HepaBeHncTBO Mex Iy
MEePIEHANKYJISIPOM U HAKJIOHHOM.
PaccTostHME OT TOUKU 10 TPAMOM

Hcnonbp3oBaTh JOKa3aHHBIC
rCOMCTPHUUICCKHUC HCPABCHCTBA,
CUMMCTPHUIO B pCIICHUHU 3aaa4

OKpY>KHOCTB.

[ eomerpuueckre mecra
rouek. [locTpoenus

C IIOMOILBIO LIUPKYJISIU
TTMHENKH

18

OKpy>KHOCTb, XOPJBI U IUAMETPBI,
X CBOWCTBA. B3aumHoe
[PACIIOI0KEHUE OKPYIKHOCTH U
npssmon. KacarenpHas u cexymas K
OKPY’KHOCTH.

OKpy>KHOCTb, BIIUCAHHASI B YTOJL.
IloHATHE O TEOMETPUUECKOM MECTE
royek. [Ipumepsl reomeTpuyeckux
MECT TOYEK HA INIOCKOCTH.
OnurcaHHas OKPY>KHOCTb
TPEYTOJIbHUKA, €€ LICHTP.

MeTtox reOMETpUYECKUX MECT
TOYEK IIPU PELIEHUU
r€OMETPUYECKUX 3a1ad.
O60CcHOBaHMSI IPOCTENILINX
[IOCTPOEHUH, dTallbl 3a4a41

Ha ITIOCTPOEHMS, PEIICHHE 3a1a4

Ha [IOCTPOCHUE LIUPKYJIEM U
ITMHEUKON

DopMyIMpPOBATH ONPEIEICHUS.
OKPY’>KHOCTH, XOPJIbl, THAMETPA U
KACATEIbHOM K OKPYKHOCTH. M3yuaTs nx
CBOWCTBA, IPU3HAKH, IIOCTPOCHUE
YEPTEKEN.

lccienoBath, B TOM YHCIIE HCTIOJIB3YS
(G POBBIE PECYPCHI: OKPYKHOCTD,
BIIMCAHHYIO B YI'OJI; HEHTP OKPYKHOCTH,
BIIMCAHHOM B yIOJI; PABEHCTBO OTPE3KOB
KACATEJIbHBIX.

OBnazeBaTh NOHATHEM OIIMCAHHOM
OKPYKHOCTH TPEyTOJIbHUKA.
DopMyIMpPOBATH 3TAIBI 337a4

Ha MOCTPOEHHE (ITOCTPOEHUE,
TOKA3aTeNIbCTBO, UCCIIEI0BAHNUE),
IIPOBOAUTH 33/1a4X HA IIOCTPOEHUE,
OCYILIECTBJIATH OCHOBHBIE IIOCTPOEHUS
LUPKYJIEM U JIMHEUKOW.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI
reOMETPUH, KIIACCUYECKUMU 33a4aMHO
[IOCTPOEHUU
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[ToBTOpeHME, 0000MEHNE, 10 [ToBTOpeHue u 06001IeHNE Pemiats 3a1a4u, WLTIOCTPUPYIOIIUE CBS3U

CHUCTEeMaTH3aIus 3HaHUN OCHOBHBIX IMOHATUNA U METOJIOB MEXTy pa3TMYHBIMU TEMaMHU Kypca
Kypca 7 Kiacca

OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME
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8 KVIACC

Hasanue paznena(Temsl) KonnuecTtBo OCHOBHBIE BU/JIbI ICSATEIIBHOCTH
OCHOBHOE COEp)KAHUE

Kypca 4acoB 00y4armuxcs

UeThIpEXyTrOIbHUKN 22 [lapannenorpamm, ero mpusHaku W |M300pakaTh M HAXOIUTH Ha YepTEkKaAX

cBoricTBa. [IpsiMoyronbHUK, pomoO,
KBaJpaT, UX IPU3HAKA U CBOMCTBA.
CpenHss TMHUS TPEYTOJIbHUKA.
Tpanenus. PaBHoOeapeHHas
Tpanenus, €€ CBOMCTBA U

npu3Haku. [IpsmoyrosbHas
rpaneuusi. CpeaHss JINHUS
rpanenuu. Teopema daneca.
TeopeMa 0 NpONnOPLMOHATIBHBIX
oTpeskax. LlenTp macc
TpeyroJbHuKa. L{eHTpanbHo-
CUMMETPUYHBIC (DUTYPBI

YeTHIPEXYTOJILHUKU Pa3HBIX BHIOB U X
DIIEMEHTHI.

dopmMyIMpOBaThH ONPEICIICHHSI
napajuiesiorpaMMa, psIMOYTOJIbHUKA,
poMOa, KBajipaTa, Tparenun, paBHOOOKO
TpaIeIy, IPSIMOYTOIBHOM Tpareuu.
JloKa3bIBaTh U MCIIOJIH30BATh

IIPH PEIICHUY 3a/1a4 MPU3HAKU U CBOMCTBA
napasuiesiorpaMma, IpsiMOyTOJIbHHKA,
poMb0a, KBajpata, Tpareuu, paBHOOOKOM
TpAarenu, IPSIMOYTOJILHOM TPaTICIIHH.
JloKka3bIBaTh U MCIIOJIH30BATh

NpY pelIeHu  3a1a4 TeopeMbl danecan

0 TIPOTIOPITMOHATIBHBIX OTPE3KaX.
dopmyIMpoBaTh U JOKa3bIBATh CBONCTBA
TOYKH ITEPECCUCHUS MEIHaH
TPEYTOJIbHUKA; ITOJIy4aTh IPEICTABICHHSIO
METOJIE Macc, O CBSI3H C (DU3UKOM.
dopmysMpoBaTh ONpeeIeHIE U
NTOKa3bIBaTh CBOMCTBA IIEHTPAIBHO-
CUMMETPHYHBIX (pUryp.
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PemaTh 3a1auu ¢ UCTIOIB30BAaHUEM
CBOICTB M MPU3HAKOB NapajuieorpamMmma.
[IpoBOAMTH JeNIeHNE OTPE3KA HA PABHbBIE
YACTH C IOMOILBIO LIUPKYJIS U TUHENUKH.
Vcnonb30Bath UGPOBBIE PECYPCHI

Il UCCIIEJOBAHMSI CBOMCTB U3y4aeMbIX

buryp u KoHpuUryparmit

[TomobOue

16

[Tonobue TpeyroabHUKOB,
kod(ppunneHT nogodus. [Ipusnaku
M01001s TPEYTOJIHLHUKOB.
[IpumeneHue noaoous

MpU PEIICHUH MTPAKTUICCKIX
3anad. Beenenve noHaTus
npeoOpa3oBaHusl MOI00US U
Mo00HBIX (PUTYP

Haxomute momgoOHbIE TPEYTOIEHUKY Ha
TOTOBBIX YEPTEKaX, YKA3bIBATh
COOTBETCTBYIOIIME MPH3HAKH MTOJIO0MSI.
Omnpenensts napbl NOJOOHBIX
TPEYTOJBbHUKOB B TEOMETPUICCKUX
KOH(PUTYpaLHsIX.

Pemath 3a1aun Ha MOAOOHBIE
TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEIIbHOTO TTOCTPOCHUS YEPTEIKEHH
HAXO0XKJEHUS TI0I00HBIX TPEYTOTHHUKOB,C
yKa3aHUEM MPU3HAKOB IMO00MUs.
[TpoBOAMTH AOKA3aTENHCTBA

C UCITOJIb30BaHUEM TIPU3HAKOB MOI00MS.
[TprMeHSTh MOTy4YeHHBIC 3HAHUS PU
pEIIeHNN TEOMETPUICCKUX U
MPAKTHYECKHX 3a7ad.

3HAKOMHTBHCS C IOHATUSIMHA

npeoOpa3zoBaHUsl O100HUS U MOJOOHBIX
puryp
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[ Inomaae 16 Iloustue omanu. CeoncTBa DopMyJIMPOBATH CBOMCTBA ILJIOIIA/IH,
MJI0IAJIEH TeOMETPUUECKUX (GUTYP.  BBISICHSITH X HATJISIHBINA CMBICIL.
[Ipocteiimue hopmMybl BriBoauTh (hopMyIIbI TIOIIAAN
TU1S TUIOILAIA TPEYTOJIbHUKA, rapasuiesiorpaMmma, TpEyTroJbHUKA,
napajiiesorpamma, pomoa u Tpanenuu u3 GopMyJIIbl IO
tpanenuu. [Tnomaau nogo6HeIx MPSIMOYTOJIbHUKA (KBaJpaTa).
uryp Haxoaute momaau guryp,
M300paXEHHBIX HA KJIeTUyaTon Oymare,
MCITI0JIb30BATh pa30MEHNE Ha YaCTU U
NTOCTPOCHHUE.
Haxonutsb riomaay nogoOHbIX GUryp.
BprunciiaTs miomaam pa3ianyHbIX
MHOTOYTOJIBHBIX (DUTYP.
Pemrars 3aaun Ha 1101116
C IPAKTUYECKUM COAEPKAaHUEM
Teopema Iludaropa u 18 Teopema Iludaropa. Ilpumenenne [3HAKOMHUTBCS C UICTOPHUEH TEOPEMBI

HadaJla TPUTOHOMCTpPUH

reopeMbl [ludaropa npu pemeHun
MPAaKTUYECKUX 3aa4.

[ [poniopuroHanbHbBIE OTPE3KU

B IIPSIMOYTOJILHOM TPEYTOJIbHUKE.
CuHyC, KOCUHYC, TAHT€HC U
KOTaHI€HC OCTPOro yria
NPSMOYTOJIBHOTO TPEYTOJIbHUKA.

Tpuronomerpuyeckue GyHKIIHH
yriioB B 30°, 45° u 60°

[Tudaropa.

JlokxaspiBath Teopemy I[ludaropa.
Jloka3bIBaTh COOTHOLICHUS MEXKIY
MPOMOPIIMOHATILHBIMA OTPE3KaMH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE U
MPUMEHSATDH UX MPHU PEIICHUN
TeOMETPUUYECKUX 3a/1a4.

Pemath 3a1auu Ha MPUMEHEHHUE TEOPEMBI
[Tudaropa, B TOM uncie ¢ MPaKTUYECKAM
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COJIEpKAHUEM.

Onpenensitb OCHOBHBIE
TPUTOHOMETPHUYECKUE (PYHKIIMU yIJiac
MOMOIIBIO MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, COCTABIIATH TAOIHILY
BHAYEHUI TPUTOHOMETPUUYECKUX PYHKIUH
1711 OCHOBHBIX YTJIOB.

[IpuMeHsTh MoTy4YeHHbIE 3HAHUS U
YMEHUS IPU PEIICHUH MPAKTHYECKUX
3azay.

3HAKOMUTBLCS C UCTOPUEN pa3BUTHUSA
TPUTOHOMETPUH

YTIbl M YETBIPEXYTOJIBHUKY,
CBSI3aHHBIE C OKPYKHOCTBIO

20

BriyicaHHbIE U LICHTPAJIbHBIC YTIIbI,
YTOJ MEXK]y KacaTeIbHOU U
XOPAOH. YTJIIBI MEXKIY XOPAaMH U
CEeKYLIUMU.

BrycaHHbIE ¥ ONTMCAHHBIE
YEeThIPEXYTOJIbHUKU. CBOICTBA U
MPU3HAKU BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

B3anmHO€E pacIionoKeHue IByxX
oKpyxHOCTEeN. Kacanue
okpyxHOcTel. O0mme
KacaTeJIbHbIE K ABYM
OKPY>KHOCTSIM

DopMyIHpOBaTh OCHOBHBIE OMpEEICHUS,
CBSI3aHHBIE C yrilaMHd B Kpyre (BIHMCAHHbBIN
YTOJ1, IEHTPAJIbHBIA yTrom).

Haxonutb BOUCaHHBIE YIJIbI,
OMUPAOIINECS HA OHY YTy, BRIUUCISATh
YTJIbI C TOMOILBIO TEOPEMBI O BIMCAHHBIX
yTJlax, TEOPEMbI O BIIMCAHHOM
YEeTHIPEXYTOJIbHUKE, TEOPEMBI

O LEHTPAJIBHOM YTJIE.

WccnenoBaTh, B TOM YUCIE C TOMOIIBIO

U (DPOBBIX PECYPCOB, BIUCAHHBIE U
ONUCAaHHbBIC YETHIPEXYTOJIBHUKH,

BBIBOJIUTHh UX CBOMCTBA U MPU3HAKHU.
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lIcnonp30BaTh 3TH CBOMCTBA U PU3HAKU
[IPU PELIEHUU 33]1a4

[ToBTOpEHME, 0000IICHHE, 10 [ToBTOpEHME OCHOBHBIX IOHATHI PeraTh 3a1a4u, HULTIOCTPUPYIOIIKE CBS3H

cucTeMaTu3alus 3HaHui METOIOB KypcOB 7 U 8 KJIacCOB, MEXKTy pa3IMIHBIMA TEMaMHU Kypca
000011IeHrE 3HAHUI

OBILIEE KOJIMYECTBO 102

YACOB IIO I[TPOT'PAMME
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9 KJIACC

Hasanue paznena(Temsl) KonnuecTtBo OCHOBHBIE BU/JIbI ICSATEIIBHOCTH
OcHOBHOE cofiepKaHue

Kypca 4acoB 00yyJaroumxcs

Pemenne TpeyroapHUKOB 22 CuHyC, KOCUHYC, TAHT€HC yTJI0B OT  ([DOpMYJIMPOBATH ONPEICTICHUS

0 no 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbl IPUBEICHUS.

Pemenue tpeyronpHuKoB. Teopema
KOCHHYCOB M TEOPEMA CHHYCOB.
Pemienne npakTHYECKUX 3a1a4uc
VICIIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
Tpuronomerpruueckue GopmyJbl
1S TUIOLAIA TPEYTOJIbHUKA,
[apajjieaorpamma.

Dopmyiia ['epona. Popmyia
IO/ BBIITYKJIOTO
YETBIPEXYTOJIbHUKA

TPUTOHOMETPUUECKUX QYHKIMUNA TYTBIXU
MPSIMBIX YTJIOB.

CocTaBnsTh TaOIMIly 3HAUCHUN
TPUTOHOMETPUUECKUX (DYHKIIHIA

17151 OCHOBHBIX yriioB oT 0 g0 180°.
BBIBOOUTE COOTHOLIEHUS MEXIY
TPUTOHOMETPUUYECKUMU (QYHKITUSIMHU.
BriBoauTh mpocreiiime GopMyIibl
[PUBEAECHUS U3 TEOMETPUUYECKHUX
COOOpaKECHUIA.

BbIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY
CHUHYCOB (C paJilyCOM OIMCAHHOMN
OKPY’KHOCTH).

Pemrars 3a1aum o reomeTpun

C HWCIIOJIb30BAaHUE TEOPEM KOCHUHYCOB H
CHUHYCOB, HaXOJUTh PaJNyC ONUCAHHOU
OKPY’KHOCTH.

Pemate npakTuyeckue 3aaaud,
CBOJSAIIMECS K HAXO0XKICHHUIO Pa3JINYHbIX
AIIEMEHTOB TPEYTOJIbHUKA.

BBIBOIUTH TPUTOHOMETPUYECKHE
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(bopMyJIbI AJ14 TJIOIIAAN TPEYTONbHUKA,
napajenorpamma, popmyiy ['epona,
(bopMyITy IIIOIIAN BBITYKJIOTO
YETBIPEXYTOJIbHUKA.

Perate 3a1a4u ¢ UCHOJIb30BaHUEM
M3YUYEHHBIX TEOPEM M COOTHOUIECHUH.
Pemiate npakTU4yecKue 3a1auu

Ha HaXO0XIECHHE IIOMAI1 C IPUMEHEHHEM
MaHHBIX (GOPMYII

[TooOue TpeyroJbHUKOB 12 Xop/bl U TOJO0OHBIE TPEYTONBHUKUB  |J{0Ka3bIBaTh TEOPEMBI O IPOU3BEACHUN
OKPY>KHOCTH. TeopeMa OTPE3KOB XOpd, TCOPEMbI O ITPOU3BCIACHHUNU
0 MPOU3BEAECHUU OTPE3KOB XOP/, OTPE3KOB CCKYIHUX, TCOPEMY O KBaJpatTe
TEOPEMBI O IPOU3BEIEHAH IIiIacaTeJ'ILHOI/I, TeopeMbl UeBbl 1 Menenas.
OTPE3KOB CEKYIIHX, TEOPEMA CCJIEA0BATh, B TOM YHUCJIE C TOMOIIBIO
. U(POBBIX PECYPCOB, U3yUaeMbIe
0 KBaJpare KacaTeJIbHOM.
KOH(UTYpaLHH.
[IprMeHEHNE IPU PELICHUH
[[pUMEHATH JaHHBIE TEOPEMBI
rEOMETPUYECKHX 3a/1a4.
[IPU PEIIEHUU TEOMETPUUECKUX 3a1ad.
Teopembl UeBbl 1 Menenas.
3HAKOMUTBCS C IOHATHEM O TOMOTETHUH,C
[ToHsATHE O TOMOTETUH
€ro MPUMEHEHUEM, B TOM YHUCJIIE
B IPAKTUYECKUX CUTyaLUAX
Metoa KoopAMHAT 10 YpaBHEHUE NPSIMOM HA INIOCKOCTH.  [OCBaMBaTh MOHITUE MPAMOYTOJIBHOM

YrnoBoii Ko HULKUEHT U
CBOOOAHBIN YJIEH, UX
rEOMETPUYECKUM CMBICII.

CHUCTEMBI KOOPAWHAT, JEKAPTOBBIX
KOOpPJIMHAT TOYKH.
BriBoaMTh ypaBHEHUS IPSIMOU

73




Pabouas nporpamma | MaTemaTuka. 7-9 Knaccbl (yrnybnEHHbLIN YPOBEHD)

[TapajuiennbHOCTD U B KOOpJMHATaX, ypaBHCHUE
[IEPIIEHAUKYJIIPHOCTD IIPSMBIX OKPY>KHOCTH.

(4epe3 yriaoBoi KodhGUIKEHT). Br11essTe NOJIHBIA KBaAPAT JJIs
YpaBHEHHE OKPYKHOCTH. HaXOXJICHUS LIEHTPa U paguyca
Haxosxenne nepeceyeHuin OKPY>KHOCTH 10 €€ ypaBHEHUIO. Haxonnuts
OKPY>KHOCTEH M TPSIMBIX TOYKH IICPECCUCHUSI PSIMbIX U

B KoopauHarax. Popmyiia OKPY>KHOCTEH B IPSIMOYTOJILHOM CUCTEME
[PAcCTOSIHUSL OT TOYKU 10 MPSIMOM. KOOpAHUHAT.

[ [momans rnapa’juiejiorpaMmMaB PemaTe 3a7a4mn Ha HaXOXKCHUE
KOOPLMHATAX, [IOHSTHE PACCTOSIHUSL OT TOUKH J10 IIPSIMOM.

BriBomuTh popmyity miomianm
napajiesiorpaMMa B KOOpIMHATaXx,
BHAKOMUTbHCA C TIOHSATHEM
OPUEHTHUPOBAHHOMN TUTOIIAIH.
[[prMeHSATh METO] KOOPJHHAT

B IPAaKTUYECKU-OPUEHTUPOBAHHBIX
reoMeTPHUECKUX 3a/1a4ax, UCCIIE0BATh
NPUII0KEHUS METOAAa KOOPAUHAT

B BHIYMCIIUTEILHON MaTeMaTHKe U
nH(pOpMaTHKE.

lcrionb30Bath MUQPPOBBIE peCypChl
111 TOCTPOCHUSI U MICCIIETOBAHHIA.
3HaKOMUTBCS C UCTOPHEH PA3BUTUA
reoMEeTpPHH, UCTOPUEH MeTo/Ia
KOOpAMHAT

00 OpHEHTUPOBAHHOM TTOIIAIH.
[IprMeHeHre MeToa KOOPIUHAT

B PAKTUYECKU-OPUCHTUPOBAHHBIX
rCOMETPUYECKUX 3a/1auax
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BexkTopsl

20

BexTops! Ha miockocT. CloKeHUuen
BHIUMTAHUE BEKTOPOB — MIPaBHJIa
TpEeyroJbHUKA U TapajieorpaMma.
YMHOkKEHHE BEKTOpa Ha YUCJIO.
Koopaunats! BekTopa. CioxeHue u
BBEIYMTAHNE BEKTOPOB, YMHOKCHHE
BEKTOPA Ha YKCIIO B KOOpAUHATAX.
[IpumeHeHne BEKTOPOB B (pusmke,
[IEHTP Macc.

[Tonsarue o 6a3uce (Ha MIIOCKOCTH).
PazoxeHust BEKTOPOB 1O 0a3uCy.
CkansipHoe pOU3BEICHUE
BEKTOPOB, TEOMETPUUCCKUIN CMBICITH
BBIPAKCHHE B IEKAPTOBBIX
KoopAuHaTax. J[ucTpuOyTHBHOCTH
CKaJISIPHOTO MPOU3BEICHHUSI.
CkansipHoe Npou3BeJICHUE U
MpOCIUPOBAHUE.

[ IpruMeHeHNE CKAIIPHOTO
MPOU3BEICHUS BEKTOPOB

TS HAXOXKICHUS JUTHH U YTJIOB.
Perenre reoMeTpUYECKUX 3a71a9C
MOMOIIBIO CKAISIPHOTO
MPOU3BEICHUS

BBOANUTH BEKTOPHI KaK HAIIPABJICHHBIC
OTPE3KHU, UCCIIEOBATh NT€OMETPUIECKUI
(mepemenienue) U puznyeckuit (cuma)
CMBICJIBI BEKTOPOB.

3HaTh ONpPEAEIICHHUS] CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOXKEHUSI BEKTOPA HA YHCIIO,
MCCIIE0BATh T€OMETPUYECKUM U
(bu3MYECKU CMBICT 3TUX ONEpaLnii.
Pemate reoMeTpu4eCKre 3a1a4KC
MCIIOJIb30BAHUEM BEKTOPOB.
lccienoBarh CBsI3b BEKTOPOB

C MMOHATHUSIMHU PABHOJEHCTBYIOIIEN CHII U
paBHOBECHS CUJI, IPUMEHSTh BEKTOPBI

K IIPOCTEUIINAM 3aa4aM MEXaHUKH U
CTaTUKH.

PacknanpiBaTe BEKTOp IO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM,
pacKiIaabIBaTh BEKTOPHI CHII C IIOMOLIBIO
[IPOCLIUPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOLLIECHUM.

OnpenensaTs CKAIIPHOE IPOU3BEACHUE
BEKTOPOB F'€OMETPUYECKHU U

B KOOpP/JIMHATAX, JT0KA3bIBaTh
PaBHOCUJIBHOCTB ONPEIEICHUMN U
NUCTPUOYTUBHOCTb CKAJIIPHOTO
IIPOU3BEICHUS.
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BBIYHCIATE CYMMY, Pa3HOCTD U CKAJIIPHOE
[POM3BEIEHNE BEKTOPOB B KOOPAWHATAX.
[TprMeHsTh CKaIsIpHOE MPOU3BEICHUE
TUTSL HAXOXKICHUS JUTHH U YTJIOB.
VccnenoBaTh CBSA3b CKAISIPHOTO
MIPOM3BEICHUS U OPTOTOHATILHOTO
MIPOCIIUPOBAHUS, TPUMEHSTH B 3a/1a4ax.
PemaTs reoMeTpuuecKue 3a1aun

C MIOMOIIIBIO CKAJIIPHOTO MPOU3BEICHHSL.
Pemate 3a1a4n Ha TPAKTUYECKOE
PUMEHEHNE CKAIIPHOTO MPUIIOKEHUS B
(buznke (BbranciaeHue padboThl

B MEXaHUKE)

JImMHa OKpyKHOCTUH
MJI0IIAAb Kpyra

16

[IpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX 3JIEMEHTOB.
Uucno T v 1JIMHa OKPYKHOCTH.
JInHaA 1yTH OKPYKHOCTH.
Pannannas mepa yria.

[1monaas Kpyra v €ro 3J1€EMEHTOB
(CeKTopa U CErMEHTA).
Brruucnenue nepuMeTpoB

U TUTIONIaie GUTyp, BKIFOYAFOIIINX
PIEMEHTHI KpyTa

dopmynupoBaTh OnpeaeaeHNe MPaBUIbHBIX
MHOTOYTOJTbHUKOB, HAXOIUTHUX JIEMEHTHI.
[Tonb30BaThbCs MOHATHEM ITTUHBI
OKPY’KHOCTH, BBEIEHHBIM C TIOMOIIIBIO
MPaBUIILHBIX MHOTOYTOJIFHUKOB,
OTIPENIETSATh YUCIIO T, JUTMHY AYTH U
panraHHyI0 Mepy yria.

[TpoBOAMTH TIEPEXOJT OT PATUAHHOU MEPHI
yTia K TpajyCHON U HAa00OpOT.
OnpenensaTs MIoMaab Kpyra.

BriBoauth hopMyIibl (B rpaLyCHOM
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Y paJuaHHON Mepe) AJisl JUIUH YT,
JI0IIA/IEN CEKTOPOB U CErMEHTOB.
BbIuucasTh miIonaay CIoxHbIX GUryp,
BKJIFOUAIOIIHNX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

Haxonuthb miommaay pa3inyHbiX GUrypB
3a71a4ax peajbHOU KU3HU

I[BI/I}KCHI/IH IIJTIOCKOCTH

10

[{eHTpanpHasi CUMMETPHUSI.

[ [eHTpaIbBHO-CUMMETPUYHBIE
¢urypsl. [loBopot. OceBas
cuMMmeTpusi. Purypsi,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannenbHbI NEPEHOC.
[ToHsiTHE NBUKEHUS U €TI0
cBoiicTBa. PaBeHcTBO uryp.
[IposiBieHUs: CUMMETpPUU

B IPUPO/JIE, )KUBOITUCH, CKYJIBIITYPE,
APXUTEKTYpE.

KoMno3unuu 1BUKEHUN
(TIpocTeiiire npuMepsl).
[IpuMeHeHre B reOMETPHYECKUX
3a1avax

Pa30upaTh MpUMepsI, WIITIOCTPUPYIOIINE
MOHATHUS ABUKECHUS, LICHTPOB U OCEU
CUMMETPUH.

DopMyIMpPOBATH ONIPEACIICHUS IBUKECHUS
[JIOCKOCTH, ITapaJuIesIbHOTO IEPEHOCA,
[IOBOPOTA, LIEHTPAJIBHOW U OCEBOU
cuMmeTpuu. JloKa3pIBaTh UX CBOMCTBA,
HaXOJWUTh HEMOABIKHBIE TOUYKH, OCH
CUMMETPUHU.

HaxonuTe HEHTPBI U OCH CHMMETPUI
MPOCTEHIITNX PUTYP.

[IprMeHATh apasuleNIbHBIN IEPEHOC U
CUMMETPHIO IIPU PELICHUN
FEOMETPUYECKUX 3a4ad.

lcnonp30BaTh HU(PPOBBIE PECYPCHI

JJIs1 IOCTPOCHUHN U UCCIEN0BAHUN
peoOpa3oBaHUil TNIOCKOCTH U
KOMITO3HIIVY IB>KCHHI.
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3HAKOMUTBCS C TPOSIBICHUSIMU
CUMMETPHUU B PUPO/IE, )KUBOIKCH,
CKYJIBIITYpE, apXUTEKTYpE

[loBTOpEHUE, 0000IICHHE,
cUCTeMaTH3alMs 3HaHUM

12

[ToBTOpEHME OCHOBHBIX IMOHATUHN U
METOJIOB KypCOB 7—9 Kj1accos,
0000IIIEHNE U CUCTEMATU3ALMS
3HAHUU

CB00OOIHO ONEpUPOBATH MOHITUAMHU:
¢durypa, Touka, npsmas, yroi,
MHOT'OYTOJIbHUK, pABHOOEIPEHHBIHN U
PaBHOCTOPOHHHM TPEYTOJIBHUKH,
PSMOYTOJIbHBII TPEYTOJIbHUK, MeInaHa,
OucceKTpuca U BbICOTa TPEYTOJIbHUKA,
napajiesiorpaMm, poM0O, IPSMO-yTOJIbHUK,
KBaJpaT, Tpareuus; OKpy>KHOCTb,
KacaTelbHasl; paBEHCTBO U mojooue duryp,
TPEYroJbHUKOB; MapallIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJ MEXKITY
NPSIMBIMU, CAMMETPHUSI OTHOCUTEIEHO TOUKH
U TIPSMOM; IJTMHA, PACCTOSHUE, BEIMYUHA
yTia, MI0aab, IEPUMETP.

lcionb30Bath GOpMyJIbl: IEpUMETpa U
TUIOINAAX MHOTOYTOJIbHUKOB, JUIUHBI
OKpY>KHOCTH M IUIOIIAAH Kpyra, 00bEMa
NPSMOYTOJIBHOTO MapajuIeIenuIe/a.
CB0OOOIHO ONEpUpPOBaTh MOHITUAMU:
NpsIMOYTOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOP; MCIIOJIb30BaTh 3TU MOHATHS
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1711 IPEICTABICHUSI JAHHBIX U PEUICHUS
3a7a4, B TOM YMCJI€ U3 JPYTUX Y4eOHBIX
MPEIMETOB.

PemaTh 3a1a4M Ha MIOBTOPEHUE OCHOBHBIX
[MOHSATHUM, WIUTFOCTPALIMIO CBA3EU MEXKIY
pa3IMYHBIMU YacTSIMU Kypca. BeiOupath
METOJ1 11l PEIICHUA 3a/1a4uH.

[[pUMEHSTH TOTy4YEHHbIC 3HAHUS

B CMEXXHBIX 00JIaCTSIX, B MPAKTHUKO-

OPUCHTHUPOBAHHBIX 3a/ladax

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOTI' O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» HA YIJIYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

MOACHUTEJIBHAA 3AIIMCKA

B coBpemenHOM 111(hpoBOM MUPE BEPOSTHOCTH U CTATUCTHKA TPHUOOPETAIOT BCE OOJIBITYIO
3HAYMMOCTh KaK C TOYKMA 3PCHHS TPAKTUYECKUX MPWIOKEHUH, TaK W MX POJH B
00pa3oBaHUM, HEOOXOAMMOM KaxJA0My delioBeKy. Bo3pacraer uucio mnpodeccuii, mpu
OBJIAJICHUU KOTOPBIMU TpeOyeTcst Xopolasi 6a30Basi MOJATOTOBKA B 00JIACTH BEPOSITHOCTH
Y CTaTHCTHKH, TaKas MOATOTOBKA BaYKHA ISl TPOIOJKEHHSI 00pa30BaHUS WIS yCTICTITHON
poheCCUOHAIBHON Kaphephl.

Kaxnp1ii 4enmoBek NMOCTOSHHO MPUHUMAET PEIICHHS HAa OCHOBE HMEIOIIUXCS Y HEro
JMaHHBIX. J{7151 000CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUSX HEIOCTaTKA MM M30BITKA
nHpopMauu HEOOXOJIUMO B TOM YHCIIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTUYECKOE MbITIIeHHEe. IMEeHHO T0TOMY BO3HUKIIA HEOOXOUMOCTH (DOPMUPOBATHY
oOydJaronuxcst (DYHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAIOIIYID B Ce0s yYMEHHE
BOCIIPUHUMATh M KPUTHUYECKHM AaHAIU3UPOBATH WHOOPMAIMIO, TMPEICTABICHHYIOB
pasnmuyHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTEP MHOTHX PEAIbHBIXIIPOIIECCOB
Y 3aBUCUMOCTEM, IPOU3BOAUTH MPOCTENIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4Ye€OHOM Kypce C OCHOBHBIMH TMpHHIUNAMU cOopa, aHaimM3a U
MIPE/ICTABIICHUS] JAHHBIX U3 Pa3IUIHBIX cep )KU3HU 00IIeCTBA U TOCYIapCTBAIPUOOIIAET
oOyyaronuxcsi K OOIECTBEHHBIM HWHTepecaM. V3ydyeHne OCHOB KOMOWHATOPUKHU
pa3BUBaET HaBBIKM OpTaHU3AIMH TIepe0opa 1 MoACUYETa YKCIIa BAPHAHTOB, B TOM YHCTIE B
NPUKIAIHBIX  3a7adaXx. 3HAKOMCTBO C OCHOBaMU Teopur rpadoB  CO3MaET
MaTeMaTtuyeckuii  QyHmameHT Uit QOpPMHUPOBAHUA ~ KOMIIETCHIIMM B 00JacTH
nHOOpPMATUKA W IUPPOBBIX TeXHONOTHH. [Ipu M3ydyeHWU CTAaTUCTHKU W BEPOSTHOCTH
oborararTcs MpeJCcTaBIeHUsI 00yJalOIIMXCI O COBPEMEHHOM KapTUHE MUPa U METOJIax
€ro uccieaoBaHus, (QOpMUPYETCs TMOHUMAHHE POJM CTATUCTUKU KaK HMCTOYHUKA
COIMANIPHO 3HAYMMOW WH(POPMAIMK W 3aKJIaJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILJICHUS.

B cooTBeTcTBUM ¢ MaHHBIMHU IEISIMHU B CTPYKTypE MPOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCTh U CTaTUCTUKA» OCHOBHOTO 00111ero 00pa3oBaHus Ha YIITyOJIEHHOM YPOBHE
BBIJICJICHBI CIIEAYIOIINE COJIepKaTeIbHO-MeToAnueckue TuHUM: «[IpeacraBienre q1aHHBIX
U OTHUcaTeNbHAs CTATUCTUKA», «BeposTHOCTHY, «DIMeMEHThl KOMOUHATOPUKIY,
«BBenenue B Teoputo rpadony, « MHOKkecTBay, «Jlorukay.

Conepxanue nuHun «lIpencraBneHue NAaHHBIX M ONMUCATENbHAs CTAaTUCTUKA» CIYKHUT
OCHOBOM Juisi (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HHPOpMAIME: OT YTeHUS U
UHTEpHpeTanuu nHdopMaIy, MpeACTaBICHHON B TA0IUIaX, HA TMarpaMmax urpadukax,
o0 cOopa, MpeACTaBICHUS W aHalIM3a JaHHBIX C HUCIOJIb30BAHUEM CTATUCTUYECKUX
XapaKTEpUCTUK CPEIHMX U pacceuBaHus. Paboras ¢ naHHbIMHU, oOydarouiuecs y4arcs
CUMTHIBATh W MHTEPIPETUPOBATH JAaHHBIC, BbIJIBUTATD,
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apryMEHTHPOBaTh U KPUTUKOBATh MIPOCTEHIINE TMIIOTE3bI, Pa3MBIIUIATE HaJ (akTopamu,
BBI3BIBAIOIIIMMY HM3MEHYMBOCTh, M OLIEHWBATh HX BIMSHUE HA paccMaTpUBacMble
BEJIMYUHBI U IIPOLIECCHI.

NHTynTHBHOE  NpEACTaBIE€HHWE O  CIy4YalHOM  M3MEHYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEH M TEHJECHIMN CTAHOBUTCS MOTUBHPYIOIIEH OCHOBOM ISl M3y4ECHUS
TEOPHUH BEPOSITHOCTEH. boJblioe 3HaUeHNEe UMEIOT TPAKTUYECKHUE 3aJaHNsl, B YACTHOCTH
OIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaONoA00us ciiydaiiHOTO coObiTus. [lpu
U3y4eHHU y4eOHOro Kypca oOydaromuecs 3HAKOMSTCS C MIPOCTEMIIMMU METOJaMu
BBIYMCJICHUS BEPOATHOCTEM B CIIyYaMHBIX JSKCIIEPUMEHTaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTapHBIMU HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMM, IT0O3BOJIIOIIMMU CTABUTh U
pemate 6ojee cIoXKHbIEe 331aul. B yueOHBIN Kypc BXOAST HAa4aJbHbIE MIPEICTABICHUSIO
CIIy4alHBbIX BEJIMYMHAX U UX YHUCIIOBBIX XaPAKTEPUCTUKAX.

B pamkax ywyeOHOro Kypca OCYIIECTBISETCS  3HAKOMCTBO  OOYyYarOIIMUXCAC
MHOXXECTBAMU M OCHOBHBIMM OIIEpallMsIMA  HAJ MHOKECTBAMH, PaCCMATPUBAIOTCS
OpUMEpPbl IPUMEHEHUs rpadoB U 3JIEMEHTOB TEOPUM MHOKECTB JJIS pelIeHUs 3aj1ad, a
TaK)Ke MCIIOJIb30BaHMsI B IPYTHX MAaTEMAaTUYECKUX Kypcax U Y4eOHbIX IpeIMeTax.

B 7-9 knaccax uzy4aetcs yueOHbIN Kypc « BepoSITHOCTh U CTaTUCTHKAY, B KOTOPBIUBXOIST
pasmenbl:  «lIpencraBieHne JaHHBIX W ONHKCATENbHAsA  CTATUCTUKAY,
«BepositHOCTE», «DneMeHThl KOMOMHATOpUKH», «BBenenue B Teoputo rpadony,
«MHoxectBa» u «Jlorukay.

OOmiee 4MCIO YacoB, PEKOMEHJIOBAaHHBIX JUIsI M3y4YeHHUs Yy4eOHOro Kypca
«Beposarnocts u craructuka», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Hezmeno),B
8 knacce — 34 yaca (1 yac B Henenmto), B 9 knacce — 34 vaca (1 yac B Heento).

COJAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne JaHHBIX B BHUAE TaONUIL, IuUarpaMM. 3arojiHEHUE TaOJIMIl, YTEHUE U
MOCTPOCHUE CTOJIOMKOBBIX (CTOJOYATBHIX) M KPYrOBBIX auarpamMM. UrteHue rpadukoB
peanibHBIX mpoiieccoB. M3Bneuenue nupopmanny u3 JuarpamMmm 1 TabInil, UCTIOIb30BAHHE
Y MHTEpIpETalus JaHHbIX.

OmnwucarenpHas CTATUCTUKA: CpellHee apudMeTndecKoe, MeMana, pa3mMax, HauOoblIee u
HauMEHbIlIee 3HAYEHUs, KBapTWIH, CPEIHEe TapMOHUYECKOE, CpPeIHEe TapMOHUYECKOEe
YHCIIOBBIX TaHHBIX.

[Iprmepsl citydyallHOM M3MEHYMBOCTH IIPH U3MEPEHMAX, B MACCOBOM INPOU3BOICTBE,
TEH/ICHIIMHU U CIydYailHble KoyeOaHus, TPYIIMPOBKA JaHHBIX, MPEICTABICHNE CIy4YaiiHOU
U3MEHYMBOCTH C IIOMOIIBIO JMarpamMM, 4YacTOTbl 3HAY€HWM, CTaTHCTUYECKas
YCTOWYHUBOCTb.

I'pad, Bepmmna, pedpo. Crenens BepinHbl. Yucao péoep 1 cymMMapHasi CTENIEHb BEPIIHH.
[Tonsitue o cBszHbIX Tpadax. [lytu B rpadax. Llenu u nukiel. O6xon rpada

81



Pabouas nporpamma | MatemaTtuka. 7-9 Knaccbl (yrn1yb6néHHbIA YpoBEHb)

(@tiepoB myTh). IloHsiTHEe 00 OpHeHTHpOBaHHOM rpade. Perienue 3amad ¢ MOMOIIBIO
rpados.

YTBepxkAeHUs U BbICKa3blBaHUs. OTpHUIIAHWE YTBEPXKICHHUS, YCIOBHBIC YTBEPKIACHMUS,
oOpaTHbIE W PaBHOCWIbHBIC YTBEPXKIACHHUS, HEOOXOAMMbBIE W JOCTATOYHBIEC YCIIOBUA,
CBOIicTBa W Tmpu3HAKU. [IpOTHBOIMONIOKHBIE YTBEPKIEHUS, JOKa3aTENbCTBA OT
IPOTUBHOTO.

CrayuaiiHplii SKCrepUMEHT (ONBIT) W cilydailHOoe coObiTHEe. BeposiTHOCTh M yacToTa
Clly4ailHOro coObITHs. Posib MaJlOBEpOSITHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITUIIB
MIPUPOJIC U B OOIIECTBE.

8 KIIACC

MHO0K€eCTBO 1 TOAMHOXKECTBO. [ [puMepsl MHOKECTB B OKpyx)aromem mupe. [lepeceuenune
u oObenuHEeHHE MHOXKeCTB. Juarpammbl Diiepa. UucioBble MHOXecTBa. I[Ipumepbl
MHOKECTB U3 KypCOB ajreOpbl M reoMmeTpuu. llepeducieHue 3JeMEHTOB MHOXECTB C
MIOMOIIIBI0 OPTaHU30BAHHOTO Tiepedopa U mpaBuia ymMHOkeHus. Dopmyna BKITIOUEHUS-
HUCKJIIOUCHHUS.

DJieMEeHTapHbIe  COOBITHSI. BepositHocTH CIIy4alHbIX COOBITHI. OnBITEIC
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMH. CIydaiiHBIN BBIOOD.

N3mepenne paccenBaHUsl YUCIOBOTO MaccuBa. Jlucnepcuss U CTaHAAPTHOE OTKIJIOHECHHE
guciaoBoro Habopa. CBOHCTBAa AWCHEPCHH W CTAaHAAPTHOTO OTKIOHEHUS. J(marpammbl
paccerBaHus IBYX HaOJI0/1aeMbIX BeJIMUMH. JIMHEHAas CBSI3b HA IMarpaMMepacCcerBaHus.
Hepeso. JlepeBo ciaydaiiHoro sxkcrnepuMenTa. CBOKWCTBA JIEPEBHEB: €IMHCTBEHHOCTHIYTH,
CBSI3b MEXKIY YHCIIOM BEpIIUH U unuciioM péoep. [lonsarue o mmockux rpadax. Pemenue
3a7a4 C IMTOMOIIBIO IEPEBHEB.

Jlormueckue coro3bl «M» u «JIN». CBA3b MEXKIY JIOTHYECKUMH COI03aMU U OTIepaliisIMu
HaJl MHOXeCcTBaMu. VIcrop30BaHne JJOTHYECKUX COI030B B aliredpe.

CrnyyaitHble COOBITHSI KaK MHOXECTBA JJIEMEHTAPHBIX COOBITHH. IIpOoTHBOMOIOKHBIE
coOpITus. Oneparuu Hasl cOOBITHAMU. DOPMYIIa CIIOKEHUS BEPOSITHOCTEH.

[IpaBmiI0O YMHOKEHMSI BEPOSTHOCTEH. YCIIOBHas BEpOSATHOCTh. [IpencraBnenue
CJIy4yaiflHOT'O SKCIIEpUMEHTa B BU/JIe AepeBa. HezaBucrumbie COOBITHS.

9 KJIACC

Komb6unaropHoe npasuino ymMHoxeHus. IlepectaHoBku u ¢akropuan. Yucno coueraHuit
u TpeyrosbHuK [lackans. CpoiicTBa uncen coueranuii. bunom Herotona. Pemienne 3amau
C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas  BeposTHOCTh.  CiydaiiHbIii  BBIOOp TOYKM U3  (UTYPHI HA
IJIOCKOCTH, U3 OTPE3KA, U3 IyT'H OKPYKHOCTH.
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Hcnprtanus. ¥Ycnex u Heyaada. Cepust HCIIBITAHUM 10 nepBoro ycrnexa. Cepus MCIbITaHAN
Bbepnynnu. BepositHocT cobbiTHil B cepun ucnbitannii bepuymnu. CinydaitHbrii BBIOOp U3
KOHEYHOT'O MHOKECTBA.

Criy4aiiHasi BeIMYMHA U paclpeesieHne BeposiTHOCTer. [IpuMephl ciaydallHbIX BEIUYHH.
Baxwupie pacnipenieneHuss — 4nciio MONBITOK B CEPUU MCHBITAHUM O MEPBOrO ycnexa u
YUCJIO YCHEXOB B CEpUHM HCIbITaHUM bepHymmm (reoMerpuuyeckoe W OMHOMHUAIBHOE
pacnpenenexus).

Marematndueckoe  OXKMAAHUE  CIyYalHOW  BeNMWYMHBL.  PU3MYECKHM  CMBICI
MaTEMaTU4YeCKOro OKuaaHus. IIpumepbl HCIOIB30BaHMUS MAaTEMATHYECKOTO OKHJIAHHUS.
Hucniepcusi M CTaHJAPTHOE OTKJIOHEHWE CiydyailHOM  BenuuuHbl. (CBoCTBa
MaTeMaTHYECKOTO0 OXKMIAHUS U JUCIIEpCHH. MaTeMaTH4ecKoe OKUAAHWUE U ITUCIEPCHUS
U3YUYCHHBIX PACIPEICIICHUM.

HepaBenctBo YeOrnimieBa. 3akoH Oo0dbIIMX YHced. MaTeMaTuuyeckue OCHOBaHUS
U3MEpPEHHUs BepOosiTHOCTEN. PoJb M 3HaUeHHE 3aKOHA OOJIBIINX YHCEIT B HAYKE, B IPUPOJIEH
oO1LIeCTBE, B TOM YHUCIIE B COLUOJIOTUYECKUX 00CIEA0BAHUAX U B U3MEPEHUSX.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kjacce OOydyarOUIMIiCs MOJyYUT CICAYIOLIUE MPEIMETHBIC
pE3yJIbTATHL:

Yurate WHPOpPMAIHMIO, MPEACTABICHHYI0 B TaONMIAX, HA JUarpaMmax, MpeCTaBIIATH
JTAaHHBIC B BUJIE TaOJMI], CTPOUTH CTOJIOMKOBBIE (CTOJIOUATHIC) M KPYTOBBIEANATPAMMEI 110
MAaCcCHBaM 3HAYCHUMU.

OnuchIiBaTh W WHTEPIPETUPOBATH PEATbHBIE YHCIIOBBIC TaHHBIC, IPEICTABICHHBIE B
TabNHIlax, Ha AMarpammax, rpadukax.

Hcnonp30BaTh i1 OMUCAHWS JTAHHBIX CTATUCTUYECKHE XapPaKTCPUCTUKU: CpPEIHEe
apudmeTnueckoe, MeaHa, HauOOIbIIIee M HAUMEHBIIIEE 3HAYCHMS, pa3MaX, KBap THIIH.
Hmets mpepcTaBieHne O JOTHUECKUX YTBEPKICHUSIX M BHICKA3bIBAHUSIX, YMETh CTPOUTH
oTpunianus, GOpMyIUPOBATH YCIOBHBIEC YTBEPKICHHS TIPU PEIICHUH 33]1a4,B TOM YHUCIIC
U3 APYTUX Y4eOHBIX KypCOB, HIMETh MPEJICTABICHHE O TEOPEMaX-CBONCTBAXH TEOpeMax-
NpU3HAKaX, O HEOOXOJMWMBIX M JOCTAaTOYHBIX YCIOBHSIX, O METOJIE I0KA3aTeIhCTBA OT
IPOTHUBHOTO.

Nmerp mnpencraBiieHHe O CIy4YailHOW WM3MEHYMBOCTH Ha MpUMEpPax pe3yibTaToB
U3MEpPEHUM, 1IeH, (U3NYECKUX BEIIUYUH, AHTPOMOMETPUYECKUX JIaHHBIX, HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH.

Hcnonp30BaTh 1711 OMUCAHUS JAHHBIX YacTOTHI 3HAYEHUH, TPYNIUPOBATh IaHHBIC,
CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JaHHBIX.

Hcnonp3oBath rpadsl A penieHus 3aaad, UMETh NPEICTAaBICHNE O TEPMUHAX TECOPUU
rpadoB: BepmmHa, pedpo, Iemnb, IUKII, MyTh B rpade, UMETh MPeACTaBICHHE 00 00X0 e
rpada 1 00 OpUEHTUPOBAHHBIX Tpadax.
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K kxoHiy oOyuenuss B 8 kuacce 0oOyyarolUiCA MOJYYHUT CIEAYIOLIUME MPEIMETHBIE
pe3yibTaThI:

OnepupoBarh MOHATHSIMHU MHOKECTBA, IOJMHOXECTBA, BBIIOJHATh OMNEPALMH HAaJ
MHOYKECTBaMHU: OOBEAMHEHUE, [EPECCYCHNUE, MEPEUUCIATh JJIEMEHThl MHOECTB C
MCITOJIb30BAaHUEM OPraHU30BAHHOIO Iepedopa 1 KOMOMHATOPHOI'O MTPaBUJIa YMHOKEHUS.
HaxoauTb BEpOSITHOCTH CIydyallHBIX COOBITUN B CIy4alHBIX OMbITaX, 3Has BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITUMN, B TOM YHUCJIE€ B OMBITaX C PABHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU
COOBITHUSAMHU, UMETH MOHATHUE O CIIly4alilHOM BBIOOpE.

OnucelBaTh JaHHBIE C MOMOILBIO CPEAHMX 3HAUYEHUN U MEp pacceuBaHUsA(AMCIEPCUS U
CTaHJAAPTHOE OTKJIOHEHHWE). YMETh CTPOMTh M HWHTEPHPETUPOBATH JHArpamMmbl
paccenBaHMsl, UMETh IIPECTABICHUE O CBSI3U MEX]ly HaOII01aeMbIMU BEJIMUMHAMM.
HmeTs npesicTaBiaeHue o IepeBE, O BEpIINHAX U pEOpax AepeBa, UCII0JIb30BAHNH JIEPEBHEB
IIPU PELICHNH 3a/1a4 B TEOPUU BEPOSITHOCTEH, B APYTUX yUEOHBIX MaTEMaTUUECKUX Kypcax
¥ 3a71a4 U3 JPYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh HOHATHEM COOBITHSI KAK MHO>KECTBA 3JIEMEHTAPHBIX COOBITUI CITy4aliHOTO
OTbITa, BBITIOJNHATH OINEpaIMi HaJ COOBITUSMHU, HCIOJIb30BaTh MPU PEIICHUH 33134
auarpammsl Jisiepa, YMCIOBYIO IPSIMYI0, IPUMEHATh (POPMYJTY CII0KEHHS BEPOSATHOCTEH.
ITonp30BaTbcs NPaBUIOM YMHOXKEHHS BEPOSITHOCTEH, WCIOJIB30BaTh  JEPEBO IS
NPEACTABICHUS] CIYy4YallHOrO OIbITa MpU peumeHuu 3aaad. OnepupoBaTh MOHATHEM
HE3aBUCHMOCTH COOBITHIA.

K xonmy oOyueHuss B 9 kjacce OOydyaroUIMiicsl MOJyYUT CICAYIOLIUE MPEIMETHBIC
pe3yJbTaThl:

[Tonp30BaThCss KOMOMHATOPHBIM TIPABUIIOM YMHOKEHHUSI, HAXOIUTh YHCIONIEPECTAHOBOK,
YHUCJIO COYETaHMM, MOJIb30BATHCS TPeyrojdpHUKOM Ilackans mpu pemeHunn3anad, B TOM
YHClie Ha BBIYUCIIEHUE BEPOSTHOCTENH COOBITHIA.

Hcnonb3o0BaTh NOHATHE FTEOMETPUUECKON BEPOSITHOCTH, HAXOAUThH BEPOSATHOCTH COOBITHIMA
B ONBITAX, CBSA3AHHBIX CO CIyYalHBIM BBEIOOPOM TOYEK W3 IUIOCKON (UTYPBI, OTPE3Ka,
JUTUHBI OKPYKHOCTH.

Haxonutb BEpOATHOCTHM COOBITHMMI B OMNbBITaX, CBSI3aHHBIX C HCIBITAHUSIMU 10
JOCTHXKEHUS MEPBOTO yCIIEXa, B CEPUSAX UCTIBITAHUN bepHyiu.

NmeTp npencraBiaeHue O CIy4aHbIX BEJIUYMHAX U ONO3HABAThH CIIyYallHbIE BEJIMYMHBI B
SABJICHHUSIX  OKPYXKAIOLIETO  MHpa, ONEPUPOBATH  IOHSITUEM  «PACIpPEICIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACHPEICIICHUS] BEPOATHOCTENM 3HAYCHUHM CIyYaWHBIX
BEJIMYMH B U3YUYCHHBIX OIbITAX.

Haxomute wmaremaTuueckoe OXUIAHUE W JUCIEPCUIO CIYYaMHOM  BEJIIMYMHBI I10
pacIpeaeeHuI0, IPUMEHATh YACIOBbIE XapAKTEPUCTUKU U3YUEHHBIX paclpeleICHUUIPH
pEILICHUY 3a7a4.
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MmeTs npeacTaBieHle O 3aKOHE CITYYalHBIX YHCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH
B CIIy4ailHOH HM3MEHYMBOCTH, IOHUMAaTh MaTeMaTU4Yeckoe 0OOCHOBaHME OJIM30CTU
YacTOTBl W BEPOSITHOCTU COOBITHS. VIMeTh mpencTaBiIeHUeO poH 3aKOHA OOJBIIUX
qrcell B IPUPOJIE U OOIIECTBE.
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7 KJIIACC

Hasanue paznena(Temsl) KoanuecTBo XapakTepuCcTUKa AeATEIbHOCTU
OCHOBHOE cO/IepKaHUE

Kypca 4acoB 00yUarOIIMXCS

[IpencraBieHne TaHHBIX 4 [IpencraBieHUE TaHHBIX B BUJIE OcBauBaTh CIOCOOBI IPEACTABICHUS
TaOJIHII, TUATPAMM. CTATUCTUYECKUX JTAHHBIX ¥ YUCIIOBBIX
3anonHeHue TabNIUL, YTEHHUE U MAaCCHBOB C IIOMOLIBIO TaOJIMIL U
MOCTPOEHUE CTOIONKOBBIX JArarpamm € UCIOJIb30BaHUEM
(CTOH6‘—IaTBIX) U KPYT'OBBIX AKTYAJIbHBIX U BAXKHBIX JaHHBIX
UarpamMM. (memorpaduieckue TaHHbIC,
UteHue rpauKoB peaibHbIX HPOU3BOACTBO IPOAYKIHH,
[IPOLIECCOB. MN3Biieuenue O6IH€CTB€HHBIC " IPpUPOAHBIC HBJ’ICHI/IH).
MHQOPMAIUN U3 AUATPaMM 1 M3yuaTh METOIBI paOOTHI C TAOTUIHBIMUM
Ta6J'II/II_I, HUCIIOJBR30BAHUE U Fpa(I)I/I‘-IeCKI/IMI/I NpCaACTAaBJICHUAMUA
WHTEpIIPETALUS JaHHBIX. JAaHHBIX C IIOMOIIBIO ]_II/ICI)pOBBIX peCypCoB
HpaKTI/ILICCKa}I pa6OTa B XO€ IIPAKTHUICCKUX pa60T

OnucarenbHas CTaTUCTHKA 8 OnucarenbHasi CTaTUCTHKA: cpefHee (OcBauBaTh MOHATHS: YHCIOBOW MAacCUB

aprupMeTHYecKoe, MeIMaHa, pa3Max,
HanOOJIbIIIEEe U HAUMEHbIIIEEe
3HAYEHMsI, KBAPTHIH, CPETHEE
rapMOHUYECKOE, CpeTHEE
rapMOHUYECKOE YUCIIOBBIX JAHHBIX.
[IpakTuueckas paborta

(Habop), Mepa 1eHTpa, B TOM YHUCJTIe
cpenHee apupMeTuyecKoe, MearaHa,
YacTOTa 3HAUYCHUS

OnuchIBaTh CTATUCTUYECKUE TAHHbBIE

C MIOMOIIBIO CPETHETO apU(PMETUYECKOTOU
MeauaHbl. Pemate 3agaumn.
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M3yuaTh CBOMCTBA CPEAHUX, B TOM YHCIIEC
MOMOILbIO LU(POBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEE U
HauMEHbIIIee 3HAYEHUS YUCIOBOIO
MacCUBa, pa3Max, KBapTuib. Pemarh
3a/1ayu Ha BBIOOP crocoba onucaHus
MAaCCHUBOB B COOTBETCTBUU C IPUPOAOH
NAHHBIX U LEJSIMUA UCCIIEI0BAHMS, B TOM
YHCIIE B XOJ1€ IPAaKTUYECKOM pabOThI

Cnydaiinasi U3MEHYUBOCTb

[Ipumepsl ciyyaiHOM
M3MEHYMBOCTHU ITPU U3MEPEHUSIX,B
MacCOBOM MPOU3BOJCTBE;
TEHJICHLINU U CIIy4YalHbIC

[IPEACTABICHNAE CIIy4YalHON
M3MEHYMBOCTH C IIOMOILBIO
narpaMM; 4acTOThl 3HAYECHUM;
CTaTUCTUYECKAsA YCTOMYUBOCTb.
[TpakTrueckas padoTa

KoJIe0aHusl; TPYIIIMPOBKA JaHHBIX,

OnuckIBaTh JaHHBIE C TOMOIIBIO
PYNIUPOBKU, CTPOUTHh TUCTOTPAMMBI,
BBIJIBUTATh MPOCTEHIIINE TUTIOTE3bI.
OcBauBaTh rpapuuecKue npeacTaBIeHus
Pa3HbIX BUIOB CIy4ailHOM U3MEHUYHUBOCTH,
B TOM YHCJIE C TOMOUIBIOLMU(PPOBBIX
PECYPCOB, B X0OJI€ TPAKTUYECKON padOThI

Brenenue B Teoputo rpados

['pad, Bepimna, pedpo. CreneHb
BepirHbL. Yucno pédep u
CyMMapHasi CTeleHb BEPILIKH.
[ToHsiTHE O CBA3HBIX rpadax.
[TyTtu B rpadax.

OcBauBaTh NOHATHUSA: Tpad, BEPIINHBI U
pé6pa rpada, creneHs, myTh B rpade,
[N 1 [IUKJIIBI, TyTh B rpade, MI0CKHiA
rpad, cBs3HBIN rpad), OpUEHTUPOBAHHBIN

rpad.
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[{ernmn u nukiasl. O0xoxa rpada
(31JIEpOB MyTh).

[TonsiTHE 00 OPUEHTHPOBAHHOM
rpade. Pemenne 3a1a4 ¢ moMOIIbO

rpados

Permath 3a1a4u Ha MOUCK CyMMBI
CTeTeHel BepIInH rpada, Ha MOUCK
00xoma rpada, Ha TOMCK MyTel B rpadax.

M cnonb30Bath rpadbl MPU pELICHUN 3314

13 anreopbl, F€OMETPUH, TEOPUHU
BEPOSITHOCTEH, APYTUX MPEAMETOB

Jloruka

YTBepKI€HUS U BbICKA3bIBAHUS.
OTpuLiaHue yTBEPKIAECHUS,

YCIIOBHBIE YTBEPKACHUS, 00paTHBICH

PABHOCHUJIbHBIEC YTBEPK/ICHHUS;
HEOOXOMMBIE U JOCTATOYHBIE
YCJIOBUS, CBOMCTBA U TPU3HAKHU.

[ [pOTUBOIOIOKHBIE YTBEPKIACHNUS,

JOKa3aTcJIbCTBA OT IIPOTUBHOT'O

M3y4dats BUIbBI YTBEPKIACHUN U
BbICKa3bIBAHUI.

OcBanBaTh CIOCOOBI MOCTPOCHUS
YCIOBHBIX YTBEPKAECHUMN, 10KA3ATEIbHBIX
paccyxJieHui, GOpMyITUPOBKU TEOPEM,
BBIPAKAIOIINX CBOWCTBA U IPU3HAKU,
METOJbl MATEMATUYECKUX JOKA3aTEIbCTB

BepositHOCTB 1 yacToTa
CJIy4ailHOrO COOBITUS

Ciy4aiiHbIil SKCIIEPUMEHT (OMBIT)U
CilyyaiiHOe COOBITHE.

BeposTHOCTB 1 yacToTa
ciaydaiiHoro coObITus. Posb
MaJIOBEPOSITHBIX U

MPAKTUYECKH TOCTOBEPHBIX
COOBITHUI B MPUPOJIE U B OOIIECTBE.
[IpakTuueckas pabora

OcBanBaTh NOHSATHS: CIIyYailHbIM ONBITH
Ciy4aiiHO€ COOBITHE, MAIOBEPOSITHOCH
MPAKTUYECKH JOCTOBEPHOE COOBITHE.
MN3y4dath 3HaUNMOCTh MAJIOBEPOSITHBIX
COOBITUI B IPHUPOJIE U 00IIIECTBE

Ha BAKHBIX IIpUMeEpax (aBapuu,
HECUYaCTHBIE CTy4Yau, 3aIuTa
nepcoHaabHON nHGOpMaIUHY, Iepeaada
TTAHHBIX ).

M3ydath pojib KIIaCCHYECKUX
BEPOSITHOCTHBIX MOJIeJiel (MOHETa,
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MrpajibHas KOCTh) B TEOPHUH
BEPOSTHOCTEM.

Ha6nronaTh U U3y4arh 4acTOTY COOBITHIIB
MPOCTBIX AKCIIEPUMEHTAX, B TOM YHCIEC
MOMOIIIBIO TIU(POBBIX PECYPCOB

[loBTOpEHUE, 0000IICHHE,
cHCTEeMAaTH3aIis 3HaHUI

[IpencraBiieHne JaHHBIX.
OnucatenbHas CTAaTUCTUKA.
BeposTHOCTB CiTy4aiiHOTO
COOBITHS.

MHOK€ECTBA U IMOJIMHOKECTBA.

DneMeHTHI Teopun rpados

[1oBTOPSITH U3yUYEHHOE U BHICTPAUBATh
CUCTEMY 3HAHUU.

PeinaTth 3a1a4u Ha IPEACTaBICHUE U
OTHCaHUE JAHHBIX C TOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK,
npencTaBieHne nHpoOpMaIuu

C ITOMOIIBIO TpaoB.

OO6CcyxaaTh TPUMEPHI CIyUYaiHBIX
COOBITHIA, MAJIOBEPOSITHBIX U MPAKTHYECKH
NTOCTOBEPHBIX CIyYalHBIX COOBITUM, UX
POJI B IPUPOJIE U KU3HU YEJIOBEKA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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8 KJIACC
HasBanue paznena(Tems!) KommaecTtBo XapakTepucTHKa ACATEIHPHOCTH
Kypca 4acoB Ocnosioe conepkane 0OyJaromxcs
[ToBTOpEeHME Kypca 7 kiacca 3 [IpencraBneHne MaHHBIX B BHUJIC [ToBTOPSITH U3yUYEHHOE U BHICTPANBATH
Ta0IUI] U TUarpamM. CUCTEMY 3HAHUM.
OnucarenbHasi CTaTUCTHKA. PeinaTth 3a1a4 Ha IPEACTaBICHUE U
Crny4daiiHasi W3MEHUYUBOCTb. OMKCAHUE JIAaHHBIX C TOMOIIbIO
CrydaifHpie COOBITHSI. M3YUYEHHBIX XapaKTEPUCTHUK.
BeposTHOCTH M 4aCTOTHI. PemaTe 3a1a4n Ha OpeACTaBICHUE
JJIEMEHTHI TEOPUH MHOYKECTB. pYNIUPOBAHHBIX IAHHBIX U OTIMCAHHE
JneMEeHThI Teopuu rpadoB CJIy4yallHOM U3MEHYUBOCTH.
PeinaTh 3a/1a4u Ha OINPEACIIEHUE YaCTOThI
CITy4aiiHBIX COOBITUM, 00CYXICHUE
MPUMEPOB CIyYalHbIX COOBITHIA, 33141 Ha
OMKHCaHUEe MHOXECTB U MPEJCTaBICHUE
uH(pOopMauu B Buje rpados
MHoxecTBa 4 MHO0ECTBO U TIOJIMHOKECTBO. OcBauBaTh NOHSTHS: MHOXKECTBO,

[IprmMepbl MHO>KECTB B
OKpY>KaroIleM MUpE.
[lepeceuenne u 0ObETMHEHHE
MHOeCTB. J{luarpammsl Ditnepa.
Yucnoseie MHOXKeCTBaA. [Ipumepsl
MHO>KECTB U3 alIreopbl U
reOMETPHUHU.

MOJIMHOKECTBO, BKIIFOUCHHE,
MepecevyeHrne U 00bETMHECHIE MHOKECTB,
YHCIIOBBIC MHOYKECTBA, YACIIOBBIE
MPOMEXKYTKH.

Pemrate 331241 ¢ TOMOIIBIO POPMYT
BKJTFOYCHHUS-MCKITFOUCHHS

90




Pabouas nporpamma | MaTemaTuKka. 7—9 Knaccbl (yrnyb6néHHbIN ypoBEHb)

[lepeuncienue IeMEHTOB
MHOKECTB C IIOMOILBIO
OpraHU30BaHHOIO Niepedopa u
[IpaBuIa yMHOXeHUs1. Popmyiia
BKJIFOUEHUSI-UCKITFOUEHUS

BeposiTHOCTB Ciry4aiiHOTO
coObITHUS

DneMEHTapHBIE COOBITHS.

BeposTHOCTH ClTy4aitHbIX COOBITHM.

ONBITHI C PaBHOBO3MOXHbBIMHA
DJICMCHTApPHbBIMU COOBITHSIMH.

Cry4yaiiHbIN BBIOOD.
[TpakTiaeckas paboTa

OcBauBaTh NOHSITHUS: SJIEMEHTAPHOE
COOBITHE, CITydaifHOE COOBITHE KaK
COBOKYITHOCTbH OJIATONIPUATCTBYFOIIHAX
AIIEMEHTAPHBIX COOBITHI,
[PaBHOBO3MOYHBIE 3JICMEHTAPHBIE
COOBITHSI.

PemaTe 3a1a4n Ha BEIYMCIICHUE
BEPOSITHOCTEH COOBITHH TIO
BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CIIy4ailiHOTO OTIBITA.

Pemrars 3a1a4M Ha BBIYMCIICHUE
BEPOSTHOCTEN COOBITUI B OTIHITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMA
COOBITUSIMU, B TOM YHCJIE C TOMOIIbIO
KOMITBIOTEPA.

[IpoBOAUTH M U3y4YaTh OMBITHI

C pPaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCIIE

C UCITOJIb30BAHUEM MOHET, UTPAJIBHBIX
KOCTEW U JPYTUX MOJEJIEN B XOHE
MPaKTUYECKON padOThI
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OnucarespHas CTATUCTHUKA.
PacceuBanne 1aHHBIX

l3mepeHne paccenBaHus
YMCIIOBOrO Maccusa. Jlucnepcus u
CTaHAAPTHOE OTKJIOHEHHE
qrciioBoro Habopa. CBoiicTBa
NUCIIEPCUH M CTAHIaPTHOIO
OTKJIOHEHHS.

JlnarpaMMBbl pacCEMBAHUSA JBYX
Ha0It0JaeMbIX BeMYuH. JIuHeitHas
CBSA3b Ha MAarpaMMe pacCerBaHUS.
[TpakTrueckas pabota

OcBauBaTh NOHITHS: AUCTIEPCUS U
CTaHAAPTHOE OTKJIOHEHHE, UCII0JIb30BaTh
ATU XaPAKTEPUCTUKH JIJIsl OITMCAHUS
paccenBaHUsl TaHHBIX.

BriaBUTaTh TUIIOTE3HI 00 OTCYTCTBUU WJTH
HAJIMYUU CBSI3U MO IMarpaMmmam
paccerBaHMsl.

CTpouTh MarpaMmbl pacCEMBaHUs

[0 UMEIOIIMMCS JAHHBIM, B TOM YHUCJIEC
MOMOILBIO LIUPPOBBIX PECYPCOB

Brenenue B Teoputo rpados

JlepeBo. [lepeBo ciaydailHOTO
hkcriepuMenTa. CBOWCTBA 1€PEBHEB:
€MHCTBEHHOCTh ITyTH, CBA3b MEXKY
YHCJIOM BEPIITUH U YUCIIOM pEOED.
[ToHsiTue 0 TIocKuXrpadax.
Pemenue 3agau

C OMOIIIbIO JE€PEBHEB

OcBauBaTh NOHATHUSA: JEPEBO Kak rpad
0e3 1uKIIa, BUcsJdas BepuimHa (JIMCT),
BETBb JIEPEBA, ITh B JEPEBE, TUAMETP
nepeBa.

M3y4yare CBOMCTBA AEpeBa.
CYIIECTBOBAHUE BUCSYEN BEPIIUHBI,
€IUHCTBEHHOCTh Iy TH MEXKIY IBYMS
BEPLLIMHAMM, CBA3b MEK]y YHCIOM
BEPIIMH U YHUCTIOM pELEp.

Pewrats 3a1a4u Ha MMOUCK U
epeYnCIIeHUE IyTEN B IEPEBE,
OTIpe/ieNICHUE YUCIIa BEPILIUMH WK pEOEpPB
nepeBe, CBOMCTBA MJIOCKUX rpadoB

Jloruka

Jlormueckue coro3nl «1» u « 1INy .
CBs13b MEXKY JIOTUYECKUMU

M3y4ath METOABI U CTPYKTYPY
MaTEMaTUYECKUX YTBEPKICHUM,
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COI03aMU H OTIepaIUsIMU
HaJl MHOJKECTBaMHU.
Vcrionib30BaHNE TOTUIECKIX
COIO30B B ajreodpe

COJlEep KAIIMUX JJOTUYECKUE COHO3BI.
OcBanBaTh UCIIOJIB30BAHUE JIOTHYECKUX
COI030B IIPU IOCTPOCHUH CUCTEM U
COBOKYITHOCTEW YPaBHEHUU U
HEPABEHCTBO OT IIPOTUBHOT'O

Oneparnuu HaJl CIry4aitHbIMH
coObITusIMU. CIIOKCHHE
BEPOSTHOCTEU

Crydaiiapie COOBITHS KaKk
MHO>KECTBa 3JIEMEHTAPHBIX
COOBITHH.

[IpOTHBOMOIOKHBIE COOBITHSI.
Onepauuu Hax COOBITUSIMM.
DopmyJia CI0KEHUSA BEPOSTHOCTEN

OcBanBaTh NOHATHSA: B3aHMHO
MPOTHUBOIIOJIOKHBIE COOBITHS, OTIepaITuu
HaJ COOBITUSIMH, 0ObETUHECHUE U
nepeceyeHrne COObITHI, COBMECTHBIC U
HECOBMECTHBIE COOBITHS.

M3y4dath TEOpEMBI O BEPOSTHOCTU
00BbEeTMHEHNS IBYX COOBITHIH ((PopMyITbI
CJIO’KEHUS BEPOSITHOCTEN ).

PerraTte 3agaun, B TOM YHCJIE TEKCTOBBIE,
Ha BBEIYHCIICHUE BEPOSTHOCTEH
00bEeIMHEHUS U TIepeceueHUsi COObITUI
C IIOMOILBIO YU CIIOBOU MTPSMOMU,
nuarpamm Jitiepa

Y cioBHasi BEpOATHOCTb,
YMHOXEHHE BEPOSITHOCTEN,
HE3aBUCHMBbIE COOBITHS

[IpaBUIIO YMHOXEHUS
BEPOATHOCTEM. Y CIIOBHAS
BEPOSITHOCTb.
IIpencraBiieHue Ciy4aliHOTO
AKCIIEPUMEHTA B BUJIE JEPEBA.
HesaBucruMebie COOBITHS

OcBauBaTh NOHATUSA: IPABUIIO
YMHOXEHUS BEPOSITHOCTEH, YCIIOBHAsS
BEPOSITHOCTH, HE3aBUCUMBIE COOBITHS,
NEPEBO CIIyYalHOTO ONBITA.

PemaTe 3a1aun Ha ONpeeNieHue U
CBOWCTBA HE3aBUCHUMBIX COOBITUM.
PemaTe 3a1a4n Ha TOMCK BEPOSATHOCTEN
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C UCIIOJIb30BAHHUEM ACPECBA CquaﬁHOFO
OIIbITa

[ToBTOpEeHME, 06001IEHNE, S PaccenBaHue TaHHBIX B YMCIIOBBIX [10BTOPSTH H3yUYEHHOE U BBICTPAUBAaTh
CUCTEMaTH3alusl 3HaHUN MaccuBax. Onepanuu CUCTEMY 3HAHUM.
HaJ MHOXECTBAMH U COOBITUSIMH. PemaTe 3a1a4u Ha IPEACTABICHUE U
BeposTHOCTh CllyyailHOro COOBITHS.  |orMcaHue JAHHBIX C IIOMOIIBIO
CroxeHIe  yMHOXCHHE V3yYECHHBIX XapAKTEPUCTHUK.
BEPOATHOCTEH. Pemath 3a1a4u ¢ MpUMeHEHHEM rpadoB.
Jlepesbs 1 110CKME rpadbl PermaTte 3a1aun Ha HAXOXACHUE
BEPOSITHOCTH CITy4allHOT'O COOBITHUS
10 BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHH.
Pemrars 3a1a4u Ha HAX0XKICHUE
BEPOSITHOCTEH OOBETUHECHHS U
nepeceyeHus COObITHI, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduuecKux MpeacTaBIeHUN
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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9 KJIACC
Hasanue paznena(Temsl) KommuecTBo XapakTepuCcTUKa JEATeIbHOCTH
Kypca JacoB Ocrosioe conepranne 00yUaroIIMXCs
[ToBTOpEHUE Kypca 8 kiacca 3 [IpencraBiieHUE JAHHBIX. [IOBTOPSITH M3YUYEHHOE U BBHICTPAUBATh
OmnucarenbHas CTaTUCTHKA. CUCTEMY 3HAHUMU.
OHepaHHH HaJl COOBITUSMU. Pemars 3a1aun Ha IPEICTABIICHUE U
HesaBrucuMoCTh COOBITHA. OMUCAaHKE JaHHBIX. Pemars 3a1auu
JlepeBbs 1 mIockue rpad Ha HAX0KJICHUE BEPOATHOCTEN
00BbEeTMHEHNS U TIEPECEUCHHS COOBITHIA,B
TOM YHCJI€ HE3aBUCHUMBIX
C UCIIOJIb30BaHUEM IrpadUuecKux
[IPEICTABJICHUM U JIEPEBA CIIy4YAMHOTO
OIIbITA
DJIeMEHTbI KOMOMHATOPUKHU 6 KomOunaTopHOE MpaBUiIo OcBauBaTh MOHITHUS: KOMOMHATOPHOE

yMHOeHu4. [lepecTaHOBKH U
(haxTopuan.

Uucno coueTaHui ¥ TpEyroJIbHUK
ITackans. CBoicTBa YKCEn
couetanuii. bunom HrroToHa.
Pemenue 3a7a4 ¢ UCIOJIL30BaHUEM
KOMOMHATOPUKHU

[IPaBUJIO YMHOKECHMS, YIIOPSIOUCHHAs
napa, Tpoiika 0ObEKTOB, IEPECTAHOBKA,
(pakTOpHA YUCIIA, COUETAHUE YUCIIO
COUYETaHUM, TpeyroiapbHuK [lackans.
Pemrate 3a1aun Ha IepevncIeHUe
KOMOHMHAIINNA, KOJTMYECTBA dJIEMEHTAPHBIX
COOBITHIA, HAX0XK/IEHUE BEPOATHOCTEN
COOBITHI ¢ IPUMEHEHNEM KOMOMHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BAHUEM
TpeyroiabHuka [lackass.
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PemaTh 3a1aun Ha MPUMEHEHHE YUCIIA
codeTaHui B aredpe (COKpamEHHOe
yMHOXeHue, OuHoM HbroToHa)

['eomeTprueckas
BEPOSITHOCTD

['eomeTpuyeckast BEPOSITHOCTb.
Ciy4yaiiHbIi BEIOOpP TOUYKHU

13 (PUTyphI HA TIJIOCKOCTH,

M3 OTPE3Ka, U3 YT OKPYKHOCTH

OcBauBaTh MOHITUE TEOMETPUUECKOM
BEPOSITHOCTHU.

Pemats 3a7aun Ha HAXOXKJICHUE
BEPOSITHOCTEW B OMBITAX, TPEACTABUMBIX
KaK BBIOOp TOYEK U3 (PUTYPHI

Ha TJIOCKOCTH (MHOTOYTOJILHUKA, KPYTa),
13 OTPE3Ka WU JyTH OKPYKHOCTH,

13 YHCJIOBOTO MMPOMEKYTKA

HcnbiTanus beprymm

HcneiTanns. Ycnex u Heygava.
Cepusi UCHIBITAHUN JO TEPBOTO
ycrexa.

Cepus ucnipiTanuii bepryu.
BeposiTHOCTH COOBITHI B CEpUU
VCbITaHU bepHyIu.
Ciy4yaiiHbIN BEIOOP M3 KOHEYHOT'O
MHOYKECTBA

OcBauBaTh NOHSTUS: UCTIBITAHUE,
HIIEMEHTapHOE COOBITHE B UCIIBITAHUU
(ycmex 1 HeyJaua), Cepusi UCTIbITAHUM,
HACTYTIUIEHHE NIEPBOTrO ycIexa (Heyaaun),
CepHUs UCIIBITAHUN bepHyIuIn.

Pemate 3amaun Ha HaAXOXKIICHHE
BEPOATHOCTEH COOBITUH B CepHUH
VCIBITAHUWA [0 NIEPBOrO yCHEXa.
Pemate 3amaun Ha HaXOXIECHUE
BEPOSITHOCTEH COOBITUI

B CEpPUU UCIIBITAHUI bepHyuu,

B TOM YHCJIE C MTOMOIIBIO ITU(POBBIX

pecypcoB
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CnyudaiiHasi BeIMYMHA

CityyaiiHas BeIMYMHA U
pacrpeneneHue BEPOATHOCTEM.
[IpuMepsl ClIy4alHbIX BEJIMYHUH.
BakHble pacnpeiesIeHUs] — YUCIIO
MOMBITOK B CEPUU UCTIBITAHUI

110 MIEPBOTO yCIexa v YUCIIO
YCIIEXOB B CEPUU UCTIBITAHUI
bepHyu (reoMeTpuuecKoe 1
OMHOMHATBLHOE pacIpeeICHuUs )

OcBauBaTh NMOHATHS: CIIy4alHas
BEJIMYMHA, 3HAYECHUE CITyYalnHON
BEJINYMHBI, PACIIPEACIICHUE
BEPOSTHOCTEM.

M3y4aTs, B TOM 4HCIIE C TOMOIIBIO
1TU(QPOBBIX PECYPCOB, U OOCYKIAThH
[TPUMEPHI TUCKPETHBIX U HEMPEPBIBHBIX
CIy4ailHbIX BEJTUYHUH (B TOM YHCIIE POCT U
BEC YEJIOBEKA, YUCICHHOCTh HACEIICHUS,
CTOMMOCTbH TOBAPOB U YCIYT), CIIy4YalHbBIX
BEJINYVH, CBSI3AHHBIX C U3y4YEHHBIMU
CIIy4allHbIMH OTIBITAMHU

YucnoBble XapaKTEpUCTUKU
CIIy4alHbIX BEJIUYMH

MaTteMaTu4ecKoe OKUTaHUE
CIIly4allHOM BEJIMYUHBI.
DU3UYECKUN CMBICT
MAaTEMaTHYECKOTO OKUIAHUS.
[IprMepbl UCIIOIB30BaHUS
MATEMATUYECKOTO OXKUIAHUS.
Jlucriepcus U CTaHAAPTHOE

CBolicTBa MaTeMaTUUECKOTO
0XKUJAHHS U TUCTIEPCUH.
MaTteMaTH4eCKOe OKHIaHuE U
NUCTIEPCUS N3YUEHHBIX
pacnpenencHuin

OTKJIOHEHHUE CIIy4YallHOW BEJINYUHBI.

OcBanBaTh NOHATHS: MATEMATHYECKOE
0XKUJAHUE CITyYalHOW BEIUYUHBI,
NVCTIEPCHS] U CTAHIAPTHOE OTKIOHEHUE
CIIy4allHOW BEJIUYUHBL.

Pemiars 3a/1aun Ha BBIYUCIICHHE
MaTeMaTUYECKOTO OKUIaHUS U
IIUCIIEPCUN TUCKPETHOU CITyYalnHON
BEJINYMHBI 10 33 ITAaHHOMY
pacIpeneneHuIo, B TOM YUCe 3a1aY,
CBSI3aHHBIX CO CTPAXOBAHUEM U
TIOTEPESIMU.

3HAKOMUTBCS ¢ MATEMAaTUYECKUM
0’XKMJAAHUEM U TUCIIEPCUEN HEKOTOPBIX
pacrpeneneHuii, B TOM YUCIe
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pacnpeesieHus CIIy4anHOU BEJIMYUHBI
«YHCII0 YCIEXOB» B CEPUU UCIIBITAHUN
bepHyun

3aKOH OOJBIINX YUCEI

HepasenctBo UeOrbImeBa. 3akoH
OOIBIINX YHCE]L.
MareMaTruyecKiue OCHOBaHHS
N3MEPCHUS BEPOSTHOCTEH.

Poiib 1 3HaYeHHE 3aKOHA OOIBIITNX
JHCEN B HAyKe, B IPUPOJIC U
00IIIeCTBE, B TOM YHCJIIE

B COLIMOJIOTHYECKUX
00CIeIOBAHUAX U B U3MEPEHUSAX

N3y4aTh 4acTOTy COOBITHS

B IIOBTOPSFOILMXCS CITyYalHBIX OMbITAX
KAK CIIy4alHYI0 BEJINYMHY.
3HAKOMUTBHCSA 3aKOHOM OOJIBIIUX YUCEI
KAK MaTEMaTUYECKUM BBIPA)KCHUE
CTaTUCTUYECKON YCTOMYUBOCTH YaCTOT U
CpEIHUX 3HAYCHUN.

Pemate 3a1aun Ha U3MEpPEHNE
BEPOSATHOCTEN C MOMOIIBIO YaCTOT.
OOCy)1aTh POJIh 3aKOHA OOJIBITNX YHCEIIB
000CHOBaHHHU YaCTOTHOTO METO/1a
M3MEPEHHUS BEPOSTHOCTEH, B PUPOJIE

1 B 00111eCTBE

[loBTOpEHUE, 0000IICHHE,
cUCTeMaTu3alMs 3HaHUM

BepoaTHOCTH ClTy4alHbIX
COOBITHH.

DNIEMEHThl KOMOMHATOPUKH.
Cepus ucnibiTanuii bepuymm.
CiyyaiiHble BETMYUHBI U
pacrpeneneHus.

UucnoBele  XapaKTEPUCTUKHU
CIIy4ailHbIX BEJIUYUH. 3aKOH
OOJBIINX YUCENT

[[OBTOPSATH N3yUYEHHOE U BBICTPANBATh
CHCTEMY 3HAHUMU.

Pemrars 3a1aun Ha HaAX0XKIACHUE
BEPOSITHOCTEN B CEPUAX HE3ABUCHUMBIX
VCIBITAHUW, B TOM YUCJIE C IIOMOIIBIO
KOMOMHATOPHBIX (aKTOB U PopMy.I.
Pemars 3agaun Ha onpeeIeHuEe CBOMCTB
pacnpeneneHnuid, HaX0XKJICHUE
MaTeMaTHYECKUX OKUIAHUN
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Y JUCTIEPCUM U3YUYECHHBIX
pacupeaeacHui.

OO6Cy>)X1aTh poJb 3aKOHA OOJIBIINX YHCEIIB

HayKe, B IPUPOJIE U B OOIIECTBE

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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