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CoaepxaHue yyebHoro npeameta

Paboyas mporpamma mo mMaremaTuke A 00ydarommxcs S—9 KiaccoB
pazpaborana Ha  ocHoBe  DexepaqbHOTO  rOCYIApPCTBEHHOTO
00pa30oBaTeNbHOTO CTaHJAapTa OCHOBHOTO OOmIero o00pa3oBaHUs C
y4€TOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHUH, MPEIBIBIAEMBIX K
MaTeMaTH4YeCKOMy  O0pa3oBaHMIO, M  TPaAULUUNH  POCCUIICKOrO
o0pa3oBaHus, KOTOphIE OOECIEYMBAIOT OBIAACHUE KIIOYEBBIMH
KOMIIETEHIUSIMU, COCTAaBJISIIOIIMMU ~ OCHOBY JJIsi  HENPEPBIBHOTO
o0pa3oBaHUs M CaMOpPA3BHUTHS, a TaKXKe IEJIOCTHOCTh OOIIEKYIIb-
TYPHOTO, JITYHOCTHOTO W MO3HABATEIBHOTO pa3BUTUS oOydaromuxcs. B
paboueil mporpamme y4TeHbl UJeH U NoJiokeHus KoHuenuum pa3BuTus
MaTemaTHueckoro oopaszoBanus B Poccuiickoit denepannu.

UEAM U OCOBEHHOCTM M3YYEHMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 5-9 KNACCHI
[TpuoputeTHEIMH TIeNIMH OOy4eHHs MaremMaTHmke B 5—9 Kiaccax
SABJISIFOTCSI:

e (GopMHUPOBaHHME IIEHTPATBHBIX MATEMATHUYECKUX TOHATHH
(uncmo, BenWYMHA, TeOMeTpudeckas Qurypa, mnepeMeHHas,
BEPOSATHOCTH,(DYHKITHS),00€CTICUNBAIONTNX  MTPEEMCTBEH-HOCTh
U TEPCIEeKTUBHOCTh  MaTEMaTHYECKOTO  OOpa3oBaHMS
00yJaroImXcs;

® T0JIBEJICHUE OOYYArOIIUXCS HA JIOCTYITHOM JUISI HUX YPOBHE K
OCO3HAHHIO B3aMMOCBSI3U MAaTEMAaTHUKU M OKPYXKAIOIIEro MUpa,
MOHMMaHUE MaTeMAaTUKA KaKk 4YacTH OOmel KyIbTyphl

YCI0BCYECCTBA,
® DPa3sBUTHC HHTCIUICKTYaJIbHBIX H TBOPYCCKHUX CIIOCOOHOCTEM
o6yqa}omnxc51, MMO3HAaBATEIbLHOMU AKTHUBHOCTH,

UCCIIEIOBATEIbCKUX ~ YMEHUHM, KPUTUYHOCTU  MBIIUICHUS,
MHTEpeca K U3YYCHUIO MAaTEeMaTUKH;

e (opmupoBanue GbyHKIMOHATBHON MaTeMaTH4ecKOn
IPaMOTHOCTH: YMEHUS pacro3HaBaTh MIPOSIBIICHUS
MaTeMaTHYeCKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CHUTyallUsIX M TpPU H3YYEHUU IPYTUX
y4eOHBIX  MPEAMETOB, NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (GOpMyTUpPOBaTh UX HA S3BIKE MAaTEMaTHKU
U CO3[1aBaTh MaT€MAaTUUYECKHE MOJIEIH, IPUMEHATh OCBOEHHBIHI
MaTeMaTHYeCKU ammapaT Ui PelIeHHs] MPaKTHKO-



OpHUEHTUPOBAaHHBIX 3aJay, WHTEPIPETUPOBATH U OLICHUBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JTMHMH COJEp)KaHUS Kypca MaTeMaTHKd B 5—9 kiaccax:
«Yucna W BBIUMCIEHUS», «Anredpa» («AnreOpanyecKkue  BbI-
pakeHUsD», «YpaBHEHMsI U HEPABEHCTBA»), «DyHKLUN», «['eome- Tpus»
(«I'eomerpuueckne Gurypel W UX  CBOWCTBay, «l3mepenue
Ir€OMETPUUECKUX BEJIUYUHY), «BeposTHOCTh U cratuctukay. [lan- Hble
JUHUM Ppa3BUBAIOTCS MapajlyielbHO, KaXJaas B COOTBETCTBUM C
COOCTBEHHOU JIOTMKOM, OJHAKO HE HE3aBHCHMO OJIHA OT JPYroM, a B
TECHOM KOHTakTe W B3auMmojeicTBuu. Kpome 3Toro, mx oObeAMHSET
JIoOTUYecKasl COCTaBJISIoNIasi, TPAAULIMOHHO MPHUCYIIas MaTeMaTuKe U
MPOHU3BIBAIOIIAS BCE MaTEeMaTHYECKUE KYpChl U COJEp)KaTelbHbIE
muHun. ChopmynupoBanHoe B dDenepaqbHOM TOCYIAapCTBEHHOM 00-
pa3oBaTelbHOM  CTaHJApT€ OCHOBHOTO  oOmiero  oOpa3oBaHUA
TpeOOBaHUE «yMETh ONEPUPOBATH MOHATUSIMU: OMNpEICIIEHNE, AKCHOMA,
TeopemMa, JI0Ka3aTelbCTBO; YMEHUE pacro3HaBaTh UCTUHHBIE U JIOKHbBIE
BBICKa3bIBaHUS, MNPHUBOJUTH TMPUMEPHl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUL@HUS BBICKA3BIBAHMN» OTHOCHTCS KO BCEM
KypcaMm, a (OpMHpOBAHHE JOTMUECKMX YMEHHUH pacnpenesnsercs Io
BCEM rojaM OOy4YeHHUs Ha YPOBHE OCHOBHOIO 0OIero oOpa3oBaHUSI.
Conepxxanne  oOpa3zoBaHMs, COOTBETCTBYIOIIEE  IPEIMETHBIM
pesynpTaTaM  ocBoeHusi  [IpumepHoit  pabodeil  mporpammbi,
pacrpeliei€HHBIM 10 ToJaM OOydYeHHs,, CTPYKTYpPUPOBAaHO TAaKHM
00pa3oM,uTo0bl KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIPOCAM
oOyyaromuecst  oOpaljaJuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTe€MaTUYECKUMHM  IIOHATUSMH M HABBIKAMU  OCYLIECTBIILIOCH
[IOCJIEIOBATEIbHO U IOCTYNATENIbHO, C COONIONEHHEM IPUHIMUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYAJIMCHh B OOLIYI0 CHCTEMY
MaTeMaTUYeCKUX MpPEJCTAaBICHUA oOyyaroluxcs, pacmupsis U
yriryOssist e€, 00pasyst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA YYEBHOTO

NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLIEr0O OBPA3OBAHMA

OcBocHue yqe6H0r0 npeamera «MateMaTukay I0KHO obecreyn-
BaTb NJOCTUXKCHHUEC HA YPOBHC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I$I CJIC-
AYHOMUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MPCAMCTHBIX 06pa3013a-



TEJIbHBIX PE3YJIBTATOB:

JIMMHOCTHbBIE PE3Y/IbTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI TPOTPaMMBbl  y4eOHOTO
npeamera «MareMaTnka» XapakTepu3yrTcs:

HanI/IOTI/I‘{eCKoe BOCIIUTAHHE:

NPOSIBICHHEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHUUCKON
MAaTE€MAaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSM POCCHMA-
CKMX MAaT€MAaTUKOB U POCCHUHCKON MAaTEMAaTHYECKOW IIKOJbI, K HC-
MOJIb30BAHUIO 3TUX JIOCTHKEHUW B JPYrUX HAyKaxX W MPHUKIATHBIX

chepax.
I'paxnanHckoe W TyXOBHO-HPABCTBEHHOE BOCIUTAHMHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH T'paXKJIaHWHA U pea-
JU3allAd €0 TIPaB, MPEJCTABICHHEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHHM, MIpoueayp
IpaKJIaHCKOTO 001IecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
OOCYXJIEHUIO 3TUYECKHX TPOOJEeM, CBS3aHHBIX C TPAKTHYCCKUM
NPUMEHEHUEM JTOCTHKCHUI HayKH, OCO3HAHHEM Ba)KHOCTH MOpPajb- HO-
ATHYECKHUX TPUHITUIIOB B JICATEIIEHOCTH YIEHOTO.

TpynoBoe BocniuTanue:

YCTaHOBKOﬁ Ha aKTMBHOC Yy4acCTHUC B PCHICHUM IIPAKTUYCCKUX 3a- dayd
MaTeMaTU4eCKON HaITpaBJICHHOCTH, OCO3HAHHMEM BaXXHOCTU Ma-
TEMATHYCCKOI'O O6p330BaHI/I$I Ha MPOTAXKCHUU BCEH KHM3HU JJIA
ycneIHHoﬁ HpO(l)@CCHOHaHBHOﬁ JACATCIbHOCTH MW PAa3BUTUCM He00x0-
JUMBIX yMeHI/II\/‘I; OCO3HAaHHBIM BbI60pOM U MOCTPOCHUEM HHIAWUBUIY-
allbHOM TPaCKTOPHUH 06pa30BaHI/I$I N JKN3HCHHBIX IIJIAHOB C y‘IéTOM
JIMYHBIX UHTCPCCOB U 06I_HGCTB6HHLIX HOTpC6HOCTCI>i.

JcTeTHYEeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  DMOLMOHAIBHOMY W JCTETHYECKOMY
BOCIIPUATUIO MaTeMaTHYeCKMX OOBEKTOB, 3ajad, peIIeHHH,
pacCyXI€HUI; YMEHUIO BUJETh MATEMAaTUUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.
LleHHOCTM Hay4yHOro no3HaHuA:



OPUEHTALHUEN B JEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4-
HBIX TPEJICTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Ye-
JI0OBEKa, MPUPOJIbI U OOIIECTBA, MOHUMAHUEM MaTEMaTUYECKOW Ha-
YKH KaK cepbl YeIIOBEUECKOU IEeATEITPHOCTH, ITANOB €€ Pa3BUTHUS U
3HAYMMOCTH U1 Pa3BUTHS LMBUIM3ALMHU; OBJIAJICHUEM SA3bIKOM
MaTEMATUKHA U MaT€MaTHUYECKOM KYJIbTypOil KaK CPEICTBOM IO3HA- HUA
MHPA; OBJIAAECHUEM MPOCTEUIIIMMU HABBIKAMU HCCIEI0BATEb- CKOM
JEATEIIbHOCTH.

dusnyeckoe BocnuTanue, GopMUPOBaHHe KYJIbTYPbI 310POBbS H
IMOLHOHATBHOIO 0/1aroNoIyYHsi:

TFOTOBHOCTBIO NMPUMEHSATh MaTeMAaTUYECKUE 3HAHHUS B MHTEpecax
CBOETO 3/10pOBbsl, BEIEHHs 3I0pOBOro 00pa3a >KU3HU (310pOBOE IH-
TaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN M OTAbIXA, PEryJspHas
¢usnueckass aKTUBHOCTh); C(OPMHUPOBAHHOCTHIO HaBbIKa peQIiek-
CUM, MPHU3HAHHUEM CBOEro IMpaBa Ha OLIMOKY M TaKOro K€ MpaBa
JPYroro 4ejioBeKa.

IKoJI0THYeCKOe BOCTIUTAHME:

OpHEHTAlle Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HAHUM IS pe-
IIeHMsI 33]1a4 B 00JIACTU COXPAHHOCTH OKPYKAIOIIEH Cpeibl, IMIaHu-
pPOBaHMS MOCTYIKOB M OIICHKM WX BO3MOXKHBIX MOCIEACTBHH s
OKpY)Xalollle  cpeibl; OCO3HAHMEM TJI00aIbHOrO  XapakTepa
9KOJIOTMYECKUX MPOOJIEM U IMyTEH UX pelIeHHUS.

JIMYHOCTHBIE pe3yJbTaThl, o0ecneynBaloe aJanTamuio
o0y4yaImerocsi K HU3MEHSIOMMMCS YCJOBHUSIM CONUAIBHOH M
NPUPOJTHOM Cpeabl:

FOTOBHOCTBIO K JCHCTBHSIM B  YCIOBHSIX  HEOIpPENerIEHHOCTH,
MOBBILIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NesITeNbHOCTh, B TOM 4YHCIE yMEHHE YUYUThCS Yy JPYrHX JIHOJEH,
npuoOpeTaTh B COBMECTHOM /EATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHIIUU U3 OTBITA JPYTHX;

HEO0OXOMMOCThIO B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIIE
dbopMynupoBaTh UIEH, OHITHS, TUIIOTE3bl 00 OOBEKTAX U SABJIC- HUSIX,
B TOM 4HCIIE€ paHee HE W3BECTHBIX, OCO3HABaTh JCPUIUTHI
COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH, IJIAHHPOBATh CBOE pa3-
BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAlMIO, BOCIPHUHUMATh
CTPECCOBYIO  CHUTYyallMl0 KaK BBI30B, TpeOymOmui  KOHTpMED,
KOPPEKTHPOBAaTh TNPUHUMAEMBbIC pEIICHUS M JeHCTBHs, (OpMyIHU-
pPOBAaTh M OIICHUBATH PUCKHU H MOCIEICTBHS, (GOPMUPOBATH OTIBIT.

METAMPEAMETHbIE PE3Y/IbTATbI
MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO

npeaMera «MaremaTuka» XapaKTEPU3YIOTCs OBJIaJICHUEM
YHUBEPCAJIbHBIMU II03HABATEIIbHBIMU JIEUCTBUSIMH,
YHUBEPCAJIIbHBIMU KOMMYHUKaTUBHBIMHA JIEUCTBUSIMHA 51
YHUBEPCAJIbHBIMH PETYJIATUBHBIMU JIEUCTBUSMH.
YHuBEpcaabHbIE O3HABATEJIbHBIC JEUCTBUS

oOecnieunBaroT (QOpMHpPOBaAHUE ©0a30BBIX KOTHUTHBHBIX
MPOIECCOB OOydYaroIuxcsi (OCBOCHUE METOJIOB TTO3HAHUS
OKPY Karomiero MHpa; IpUMEHEHHUE JIOTUYECKUX,
HCCIIeIOBATEIbCKUX  ollepanuii, ymMeHuil padorath C
uHdopmaliein).

ba3oBbie Jormueckue AeiicTBHA:

® BBIBIATh M  XapaKTEPHU30BaTh CYIIECCTBEHHBIE TMPU3HAKH
MaTeMaTHYeCKUX OOBEKTOB, TMOHATHNA, OTHOIICHUNW MEXIY
MOHATHSIMH, dbopmyIMpoBaTh onpeneaeHus TTOHSTHIA;
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCUHUKAIIHIH,
OCHOBaHHUsl JuUIsi OOOOIIEHWs] ¥  CpaBHEHHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3A;

® BOCIPHHHUMAT, bopMyITHpOBaThH u npeoOpa3oBHIBATH
CYXKJIEHUS: YTBEPJUTEIbHBIC W OTPHUIIATEIbHBIC, CIUHHYHBIC,
YacTHBIE U 0011e; YCIOBHbIE;

® BBIABIATh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTHBOpeunss B  (¢akrax, JJaHHBIX, HAOMIOJCHUIX U
YIBEPXKACHUAX; TpeyiaraTb KPUTEPUH  JJIs  BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUHIL;

e JenaTh BBIBOABI C  HCIIOJB30BAHUEM  3aKOHOB  JIOTHKW,
JEAYKTHUBHBIX n WHYKTUBHBIX YMO3aKJIIOUEeHH,
YMO3aKIJIFOUEHHI TI0 aHAJIOTHH;

e pa3buparh JI0Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEPKICHHIMA
(TIpsiMBIE ¥ OT TIPOTHBHOTO), MPOBOJUTH CAMOCTOSTEIHHO



HECIIO)KHBIE  JIOKA3aTeJIbCTBA ~ MAaTEMaTH4YecKHX  (PaKToB,
BBICTPAWBAaTh  ApPryMEHTAIlMIO0, MPUBOJUTHL TPHUMEPHI H
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCY)KICHHUS,
BBIOMpATh Crioco0 pemieHus: yaeOHOU 3amauu (CpaBHUBATH He-
CKOJIbKO  BAapUAHTOB  peIICHHWs, BbIOMpaTb  Hambojee
NOAXOAAIUH € Y4€TOM  CaMOCTOSITETIBHO  BBIJCIICHHBIX
KPHUTEPHUCB).

ba3oBble ucciaenopaTebcKue AeiicTBUS:

WCTIOJIH30BATh BOIIPOCHI KaK MCCIIEIOBATENbCKAN HHCTPYMEHT
Mo3HaHus; GOPMYyIUPOBATH BOIPOCHL, (PUKCHUPYIOIIHE
MPOTHBOPEUHE, MPOOIEMy, CAMOCTOSITETIHHO YCTaHABIMBATD
MCKOMOE H JJaHHOE, ()OPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH
CBOTO MTO3UIINIO, MHEHHE;

MIPOBOJIUTH TI0 CAMOCTOSITENIFHO COCTABJICHHOMY TIAaHY HECJIOXK-
HBII ~ OKCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBaHUE  TI0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEX Ty CO0O0i;

CaMOCTOSITENFHO (pOopMyIHpPOBaTH 000OIIEHNS U BBIBOJIBI IO Pe-
3ylnbTaTaM  MPOBEAEHHOTO  HAOMIONEHHUS,  HCCIEIOBaHUS,
OIICHUBATh JOCTOBEPHOCThH MOJyYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB
1 0000IIEHU;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IpOIecca, a TaKXKe BbI-
JIBUTATh MPEATNOJIOKEHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBIISITh  HEJJOCTATOYHOCTh M HM30BITOYHOCTH HH(OPMAIHH,
TaHHBIX, HEOOXOAUMBIX ISl pELICHUS 3a/1auH;

BBIOMpATh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETH-
poBath  MH(OPMALMIO  pa3NUYHBIX  BUIOB M GOpM
NIPEACTaBIICHHUS;

BBIOMpPATh (hOpMy MpeCTaBIeHHUS] HHPOPMALUN U UILTIOCTPUPO-
BaTh pellaeMble 3aJaud CXeMaMH, JuarpaMMamMi, HHOM
rpaduKoil 1 UX KOMOMHALIUSAMY;

OLICHUBATh Ha/&KHOCTh MH(POPMALMU MO KPUTEPHUSM, MPEAI0-
KEHHBIM YUUTENIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

O6uweHune:

BOCIIPUHUMATL U (I)OpMy.l'II/IpOBaTL CYy)XACHUA B COOTBCTCTBUHU C



YCIOBUSAMHU U IEIAMH OOIICHHMS; SCHO, TOYHO, I'PAMOTHO
BBIPA)KaTh CBOK TOYKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUS [0 XOAY pELIEHUs 3ajadd,
KOMMEHTHUPOBATH [I0JIyYEHHBIN PE3YIIbTAT;

B Xoie OOCYKIEHHS 3aJaBaTb BOIPOCHl IO CYIIECTBY
oOCykaaeMolH  TeMbl, NpoOJEeMBbI, pemaeMoi  3ajauu,
BBICKa3bIBaTh WJEHM, HAIEJIEHHbIE Ha I[IOMCK PpELICHMUS;
COMOCTAaBJIATb CBOM CYXKACHHUS C CYKICHUSAMU JPYrHX
YYaCTHUKOB Juajora, OoOHapyXHBaThb pa3jilude U CXOJICTBO
MO3ULMI; B KOPPEKTHOUN (opMe popMyInpoBaTh pa3HOINIACHS,
CBOM BO3PaXECHMUS;

MIPEJICTaBIATh PE3YNIbTAThl PEICHUS 3a7auu, SKCIIEpUMEHTa, HC-
CIIEIOBaHUS, MPOEKTa; CaMOCTOSATEIbHO BbIOMpaATh (opmar
BBICTYIIJIEHHs C y4€TOM 3aJad NPE3eHTALUU U OCOOEHHOCTEH
ayJUTOpHUH.

CoTpyaHU4ecTBO:

IMOHUMATh W HMCIIOJIB30BaTh MNPCUMYIICCTBA KOMaH}IHOfI u
WHIUBUAYAIBHOW  pabOThI  TpPU  PEHICHUH  Y4eOHBIX
MaTeMaTHIECKUX

3aja4; MPUHUMATh 11eJThb COBMECTHOH JEATEIIEHOCTH, TUITAHHPO-
BaTh OPraHU3aIMI0 COBMECTHOW PabOTHI, paclipeNerIsTh BHIBI pa-
00T, JOTOBapUBATHCS, OOCYKIATh TPOLECC U Pe3yJbTaT
paboThl; 00001TIaTh MHEHUS HECKOJIBLKHX JIFOJICH;

y4acTBOBATh B TPYMHIOBBIX popmax paboTel (00CYykIeHUS, OOMEH
MHEHHMSIMHA, MO3TOBBIC IITYPMBI M JIp.); BBIIOJHATH CBOIO
94acTh PabOThl U KOOPIUHUPOBATH CBOM JICHCTBHS C JPYTUMH
YJIeHAMH KOMaHJIbl; OIICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa B
oO0mMi TPOMYKT TIO KPHUTEPHSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMO/ICHCTBUSI.

1) YHuBepcaJjibHbI€ peryJiaiTuBHbIE AencTrBus
o0ecnneYnBaloOT ¢popMupoBanue CMBICJI0OBBIX
YCTAHOBOK M KM3HEHHbIX HABBIKOB JIMYHOCTH.

Camoopranmn3anus:

CaMOCTOSITENILHO COCTaBIIATH IIJIaH, alTOPUTM PEIICHHs 3a1a4u
(unu ero 4acTh), BEIOUPATh CIOCO0 PENICHUs ¢ YIETOM UMEIOIIUX- Csl



pecypcoB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH WU
KOPPEKTHPOBATh BapHAHTHI PELICHUN ¢ Yy4ETOM HOBOM MH(pOpMa-
LIMH.

CaMOKOHTpO/Ib:

e BJAJETh crnocobaMu  CaMONPOBEPKH,  CAMOKOHTPOJII
IpolLecca U pe3yibTaTa peleHus MaTeMaTUUeCcKOl 3a1auu;

® [IpeABHUJETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU
pElIeHNH 3aJjaui, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITEJILCTB, HAaMJACHHBIX OIIHOOK,
BBISIBIIEHHBIX TPYJHOCTEH;

® OLEHMBaTh COOTBETCTBHUE  pe3yibTaTa  JESTEIbHOCTH
MIOCTABJICHHON L€ U YCIOBUSIM, OOBSCHSTH IMPUYMHBI
JNOCTHKEHUS] WA HEJOCTHKEHHS LU, HaXOJUTh OIINOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

NMPEAMETHbBIE PE3YNIbTATDI

[IpeameTHBIC pe3ynbTaThl OCBOCHUs paboyeilt MporpaMmbl IO
MaTeMaTHKe IMpe/ICTaBieHbl MO0 TogaM OOy4eHHs B CIEAYIOIIMX
pazzenax nporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5—~6 Kitaccax
— Kypca «Marematukay, B /—9 kiraccax — KypcoB
«Anredpay, «I'eomeTpus», «BeposSTHOCTh U CTATUCTHKAY.

Pa3BuTHe noruueckux MpeICTaBICHUNM M HABBIKOB JIOTUYECKOTO
MBIILJICHHUS] OCYLIECTBIISIETCA Ha MPOTSHKEHUU BCEX JIET 00ydeHHs B
OCHOBHOH IIIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. IIpenmomnara-
€TCsl, YTO BBIMTYCKHUK OCHOBHOM IIIKOJBI CMOXET CTPOUTH BBICKA3bI-
BaHUA W OTPUIIAHUS BBICKA3bIBAHWIl, pAaclO3HABATh WCTHUHHBIE U
JIO’)KHBIE BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
OBJIaJIeET TMOHSTUSIMU: OTpEJeNieHue, akcuoma, Teopema, JoKasa-
TEJIbCTBO — W HAYYMTCS UCIIOJIB30BATh UX MPHU BBHINOJIHEHUU y4eO-
HBIX U BHEYYEOHBIX 3a/1a4.



PABOYAA MPOTPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 K/IACCbI

COAEPXAHME YYEBHOr O KYPCA (MO rogAM OBYYEHMA)
5 Knacc

Hamypanvnvie uucna u Hyio

Harypanbnoe uucno. Psn narypanbabix uucen. Yucino 0. U3o-
OpaxeHHE HATYPAJBbHBIX YHCEI TOYKAMHU HA KOOPIUHATHOW (4UHCIIO-
BOI) MPSMOHA.

[To3unmonnass cucrema cuucieHus. Pumckas Hymepanus Kak
MpUMEp HEMO3UITMOHHOW CHUCTEeMBI cuncieHus. JlecaTuuHas cucre-
Ma CUHCIICHUSL.

CpaBHeHHE HATYpaJbHBIX YMCEN, CPABHEHHE HATYPabHBIX YHCEN C
HynéMm. CriocoObl cpaBHeHUsA. OKpyTJIeHHE HATYPaJIbHBIX YHCEI.
CrnoxxeHue HaTypajdbHBIX YHCEN; CBOMCTBO HYJS TPH CIOXEHUU.
Borunranue kak JeficTBHe, 0OpaTHOE CIIOKEHHI0. YMHOKEHUE Ha-
TYpaJIbHBIX YWCEJ; CBOWCTBA HYIS M CAWHUIIBI MPU YMHOKCHHH.
Jlenenne kak JeUcTBUE, 0OpaTHOE YMHOKEHHIO. KOMIIOHEHTHI J1eHi-
CTBUM, CBA3b ME&Xay HUMH. [IpoBepka pesynbrara apudmernyec-
Koro gectBus. llepemMecTuTenbHOE M COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI M YMHOXEHUS, pacipeeuTeIbHOE CBONUCTBO
(3aKOH) YMHOKCHHSI.

Hcnons3oBanre OykB It 0003HAYCHUS HEM3BECTHOTO KOMIIO-
HEHTA U 3alMCH CBOMCTB apU(PMETHIECCKUX JICHCTBUH.

JlenuTenu W KpaTHbIE YUCIA, pA3IOKEeHUE Ha MHOuTenu. [Ipo-
CThle U cocTaBHbIe uucia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9.
Jenenue ¢ ocTaTKoOM.

Crenenb ¢ HaTypajbHbIM IOKa3aTeleM. 3alKCh 4YHUCIA B BUIE
CYMMBI pa3psiIHbIX CJIaraéMblIX.

UucnoBoe BbIpaxkeHue. BblunciieHHE 3HAYEHUM YHUCIOBBIX BbI-
paXXeHUI; MOPSAOK BBINOJHEHUs AcicTBHM. lMcmosb3oBaHue npu
BBIYUCJICHUSX [EPEMECTUTEIBHOTO W COYETATENIbHOTO CBOMCTB
(3aKOHOB) CIOXEHHS W YMHOXEHHS, PacHpeleNUTeNIbHOTO CBOMCTBA
YMHOKEHHUSI.

poou
Hpe,Z[CTaBJ'IeHI/IC (6] I[pO6I/I Kak CcIoco0e 3amucu 4acTh BEJINYHHBL.



OObikHOBeHHBIE poOu. IIpaBuibHBIe W HempaBwiIbHBIE Ipodu. Cme-
[IaHHasi IpoOb; MpPEeACTaBICHNUE CMENIAHHOW IpoOM B BHJE HEIpa-
BUJIBHOM IpoOM M BBIZCTICHUE LEJIOW YacTH YKCciia U3 HEMPABUIBHON
npobu. M3obpaxenue npodel ToukaMu Ha 4YMCIOBOM mpsimoit. Oc-
HOBHOE CBOMWCTBO npobu. Cokpamienue apooeit. [Ipusenenue npodu k
HOBOMY 3HameHaTento. CpaBHEHHE IPOOEH.

CrnoxxeHue u BblUMTaHUE JpoOei. YMHOKEHUE M JAEleHHE JIpoleii;
B3aMMHO-00paTHbIe poOu. HaxoxaeHne YacTH LEenoro M IeNoro Io
€ro 4acTu.

Hecstuunas 3amuck ApoOeit. IlpenctaBnenue aecsaTUIHON IpoOU B
BHJIe 0OBIKHOBEHHOM. M300pakeHne necaTHYHBIX Apo0eit Touka- MU
Ha 4uciaoBoi npsiMoit. CpaBHEHHE JIECATUUHBIX JPOOEH.

Apudmerndeckue AeHCTBHA € JeCATHYHBIMU JpoOsmu. Okpyrie-
HUE JIECATUYHBIX TPOOeH.

Pewenue mexcmosuoix zaoau

Pemenne TekcToBbIX 3amau apudmMerndyeckum crocobom. Pere-
HUE JIOTMYEeCKHX 3ajad. Pemenne 3amad nepeOopoM BCEX BO3MOK-
HBIX BapuaHTOB. Vcrosib30BaHME NpHU pELICHUM 3agad TaOnuil u
CXEM.

Pemenune 3agau, conep:Kalux 3aBUCUMOCTH, CBSA3BIBAIOLINE Be-
JMYUHBL: CKOPOCTb, BPEMs, PACCTOSHUE; IIE€HA, KOJUYECTBO, CTOU-
MOCTb. EnuHMIBI M3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUS,
BpeMEHH, CKOpPOCTU. CBsI3b MEXIY €AMHUIAMU U3MEPEHUs KaKIOoh
BEJIMYUHBI.

Perienne ocCHOBHBIX 3aj1a4 Ha IpOOH.

I[IpencrasieHne 1aHHBIX B BUJE TAOIML], CTOIOYATHIX JUArpaMM.

Haznaonan zeomempus

Harnsanele npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa,
npsiMasi, OTPE30K, JIyd, yroJl, JIOMaHas, MHOTOYTOJIbHHMK, OKpPY¥X-
HOCTb, Kpyr. Yrou. IIpsAMon, ocTpblid, TyIION U pasBEPHYTHINA YIJIbL.

JlniHa OoTpe3ka, METpUYECKHE €AVHMIBl IIuHbL. JlIMHa Joma-
HOU, IEPUMETP MHOTOYTrOJIbHUKA. MI3MepeHne 1 oCTpoeHue yrios ¢
IIOMOILIBIO TPAHCIIOPTHUPA.

Harnsanele npencraBieHuss 0 ¢GUrypax Ha IUIOCKOCTH: MHOTO-
YIOJIBHUK; IPSMOYIOJIBHUK, KBaJapaT, TPEYrOJbHUK, O PABEHCTBE

¢buryp.



N3o0paxkenue ¢uryp, B TOM 4mclie Ha kietdaroir Oymare. I[lo-
CTpoeHHe KOH(pUTypamuii U3 yacteil MpsAMO, OKPY)KHOCTH Ha He-
JMHOBAaHHOW W Kierdatoir Oymare. Mcmonp3oBaHue CBOMCTB CTOPOH U
YIJI0B NPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomaas npsIMOYroJibHUKa U MHOTOYI'OJIbHUKOB, COCTaBJIEHHBIX
U3 NPSAMOYIOJBHUKOB, B TOM uucie (QUryp, HU300paxEHHBIX Ha
KjeT4yaroi Oymare. EnuHULIBI H3MEpEHNUs TI0IIA M.

Harnsanesle mpencraBieHuss O TPOCTPAHCTBEHHBIX (urypax: mps-
MOYTOJIbHBIM Mapaiienenumnes, Ky0, MHOrorpaHHuku. M3o0paxe-
HUE TIPOCTEUITUX MHOTOTpaHHHKOB. Pa3BEépTku kyOa u mapaiene-
nunena. Co3nanue mMojenell MHOTOTPaHHUKOB (M3 Oymaru, mpoBO-
JIOKH, TUTACTHJIMHA U JIP.).

O0BEM MPSAMOYTOJIBLHOTO Mapajuienenunena, Kyoa. Equaums u3-
MepeHHs 00bEMa.

6 Knacc

Hamypaﬂbnbte yuciia

Apudmernueckue IEMCTBHS ¢ MHOTO3HAYHBIMU HaTypaslbHBIMU
yuciaaMu. YWCIOBBIE BBIPAXKEHUS, MOPSIOK ACHCTBUM, HCIOJB30-
BaHue ckoOok. Mcmonb3oBaHue Mpu BBIYUCICHUSIX HEPEMECTHTEINb-
HOT'O U COYETATEJIbHOTO CBOMCTB CIIOKEHMSI M1 YMHOXEHUS, pacipe-
JEIUTENIBHOIO CBOMCTBA YMHOKEHHMs. OKpYIJIEHHE HaTypaJbHBIX
YHUCEIL.

Jlenutenu W KpaTHbIE 4YWCiIa; HauOOJBIIMKA OOLIUN NIETUTEeNh U
HauMeHblee odmiee kpaTHoe. JleaMMOCTh CyMMBI W TPOM3BEICHHUS.
JleaeHue ¢ 0CTaTKOM.

Apoou
OOBIKHOBEHHAsI JpOOb, OCHOBHOE CBOMCTBO APOOM, COKpAIlCHHE

npob6eii. CpaBHEHHE U yIOpsiiouMBaHue pooOeil. Pemenue 3anay Ha
HAXOXJICHHE YaCTH OT LIEJIOTO U IIEJIOTO IM0 ero yactu. JJpoOHoe uunc- 1o
Kak pe3ynbTaT aeneHus. [IpeacraBnenue aecsTHuHON qpodu B BHUE
OOBIKHOBEHHONH JpOOM M BO3MOXHOCTH TMPEJICTaBICHUS OOBIK-
HOBEHHOH IpoOu B BHJE NeCATUYHOU. JecaTUUHbIE IpOOH U METpH-
gyeckas cucremMa Mep. ApudMeTHdeckue ISHCTBUS M YKCIOBHIE BBI-
pakeHHs ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

OrHomienue. [lenenre B JaHHOM OTHOmIeHHMH. Macmital, mpormop-



uus. [IpumeHenue nponopumii npyu pelIeHny 3a1ad.

[TonsTue npouenTa. Berunucienue npoueHTa OT BEJIUYMHBI U Be-
JIMYUHBI O €€ NpOLEeHTy. BbhipaxkeHHe MNPOIEHTOB JeCATHYHBIMU
Apo6siMmu. PenreHue 3a7a4 Ha MPOLEHTHI. BbIpakeHHe OTHOIIEHUS
BEJIMYUH B MPOLIEeHTAaX.

NMono>kmurtesnbHbiE U oTpruaTeJibHble HM1McJia

[TosoxkHTENbHBIE M OTpULIATeIbHbIEe yucaa. Lleabie yucaa. Moayib
4HcJia, reoMeTpuiecKasi MHTepIpeTanus MoayJisa yuciaa. h3o6pa-
>KEHHe YyMceJl Ha KOOPJAMHATHOU NpsiMoil. YHc/ioBbIe IPOMEXKYTKH.

CpaBHeHUe unces. ApupMeTUdecKUe AeUCTBUA C MOJIOKUTENb-

HbIMHU U OTPHULIATEJbHBIMU YHCJIAMH.

[IpgsMoyrosibHasA CUCTeMa KOOPAWHAT Ha IJIOCKOCTH. KoopauHa-
Thl TOYKH Ha IJIOCKOCTH, abciucca U opAuHaTa. [locTpoeHUe To4deK U
duryp Ha KOOpAMHATHON NJIOCKOCTH.

Bbykeennwvie gvipasricenusn

[I[pyuMeHeHHe OYKB /[Jis1 3alMCH MaTeMaTHYECKHUX BbIpaKeHUH U
npegyiokeHud. CBoicTBa apudMeTHYeCcKHUX JAeWcTBUN. BykBeHHBbIe
BbIp@XXEHUSA U 4YMCJIOBble IOJCTAaHOBKU. DyKBeHHble paBeHCTBa, Ha-
XO0XK/leHUe HEeU3BEeCTHOTro KoMimoHeHTa. ®opmysibl; dopMysbl nepu-
MeTpa YU IJIOWAJAHU NPSMOYToJIbHHKA, KBajpaTa, o6béMa mnapasie-
Jenuvrena U Kyba.

Pewenue mexkcmosuix 3aoau

Pemrenve TekcTOBBIX 337a4 apudMeTudeckum crnoco6om. Perre-
HUe JIOTUYEeCKUX 3a/ad. PemeHue 3azad nmepebopoM BceX BO3MOXK-
HbIX BAPUAHTOB.

Pemenve 3aza4, cozeprKalux 3aBUCHUMOCTH, CBSI3bIBAIOUIUX Be-
JIMYUHBL: CKOPOCTb, BPEMs], pPacCTOsSIHWE; I[eHa, KOJIMYeCTBO, CTOH-
MOCTb; NPOU3BOJUTEJNBHOCTb, BpeMs, 00bEM paboTbl. EAMHUIBI H3-
MepeHHs: MacChl, CTOUMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsI3b MEX/y eIMHULIAMHU NU3MepeHHUs KaXK/I0H BeJIUYHUHBbI.

PemeHune 3asa4, CBA3aHHBIX C OTHOLIEHHWEM, MPOMOPIMOHAIBHO-
CTbIO BEJIMYUH, MPOIEHTAMHU; pellleHHe OCHOBHBIX 33/a4 Ha Apob6u U
MPOLIEHTHI.

OneHkKa W NPUKHU/JKA, OKpyIJeHHe pe3ysibTaTta. CocTaBJieHUEe

OyKBEHHBIX BbIpQXKEHHUH 10 YCJIOBHUIO 33Ja4H.

[IpeacraBiieHre JaHHBIX C MOMOLbI0 Tabaul, U auarpamMmm. CToso-
yaTble AUarpaMMbl: YT€HHE U MOCTpoeHUe. YTeHHe KpPYyroBbIX Ava-
rpaMMm.

Haznaonan zeomempus
HarsnsgHuble npefacTaBieHdss 0 ¢uUrypax Ha IJIOCKOCTH: TOYKA,



npsiMasi, OTpPe30K, Jiy4, YroJ, JiIOMaHasi, MHOTOYTOJbHUK, YeTbIPEX-
YTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHoOe pacnoJsio’keHUue JByX MNpPsMbIX Ha IJIOCKOCTH, NapaJi-
JleJibHble TpSIMble, NMepHeHJUKYyJIspHble NpsMble. M3MepeHue pac-
CTOSTHUM: MeXJy [JABYMs TOYKaMH, OT TOYKHU JO NpPSAMOM; AJIMHA
MapuIpyTa Ha KBaJpaTHOU ceTKe.

M3MepeHue U MOCTPOEHUE YIJOB C MOMOLbI0 TpaHCIopTUpa. Bu- apl
TPeyroJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHbIM, TYINOYTOJIbHBIN;
paBHOOEepEHHBbIH, PAaBHOCTOPOHHUN. YeThbIPpEXYTroJIbHUK, MPUMeEPbI
4eTbIPEXYTOJbHUKOB. [IpSAMOYrosbHUK, KBaJpaT: HCIOJb30BaHUE
CBOMCTB CTOPOH, YIJIOB, AMaroHaJsei. M3o6paxkeHue reoMeTpUueCKUX
duryp Ha HeJMHOBAaHHOM OyMare C MCHOJIb3OBAaHUEM IUPKYJd,
JIMHENKH, yroJIbHUKa, TpaHcrnopTupa. I[locTpoeHus Ha  KJeT4yaToOM
oymare.

[lepyuMeTp MHoroyrosbHUKa. [loHATHe nJyowaau GUrypsel; enu-
HUIbI U3MepeHUus mowand. [IpubanKéHHOe HU3MepeHHe IMJIoIAaU
duryp, B ToM umcsie Ha KBaJjpaTHOH ceTke. [IpuGaMKEHHOE H3Me-
peHue AJUHBI OKPY>KHOCTH, IJIOIAJAU KpyTa.

CuMMeTpUs: LleHTpaJibHas, oceBasi U 3epKaJibHasi CUMMETPHUU.
[locTpoeHre CHMMETPUYHBIX QUTYD.

HarssapHbple mnpejcTaBJieHUss O IPOCTPaHCTBEHHBbIX durypax:
napaJijesienune/, Ky6, npusMa, NMpaMua, KOHYC, LUJIMHAD, Wap U
cdepa. HMzo06pakeHHe NpoCTpaHCTBeHHBIX ¢uryp. [lpumepsl pas-
BEPTOK MHOTOI'PAaHHMKOB, LIMJHWHJApPA U KoHyca. Co3paHue Mojesel
NIPOCTPAHCTBeHHbIX ¢uryp (u3 6ymard, NpoBOJIOKH, IJACTHJIHWHA U
Ap.).

[loHssITHE 06'BEMA; eAUHUIBI U3MepeHUsaA o0O6béMa. O6'bEM HpsIMO-
yroJIbHOTO NapaJuiesienuinesa, Ky6a.

MNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA NPUMEPHOM
PABOYEN NPOIrPAMMbI KYPCA (MO N0JJAM OBYYEHMA)

OcBoenuve yye6HOro Kypca «MatemMaThka» B 5—6 KJjaccaXx OCHOBHOH
LIKOJIBI  JIOJDKHO o6ecrneydBaTb JOCTHXKEHHE CJAeAYIIUX Ipej-
MeTHBIX 06pa3oBaTe/JIbHbIX Pe3y/1bTaTOB:

5 Knacc

YQucna u 6bluucieHus
[loHMMaTb ¥ MNPaBUJIbHO YHNOTPEOJSATb TEPMHHBI, CBs3aHHbIE C
HaTypaJbHBIMU YHCJAMH, OOBIKHOBEHHBIMU U [JeCATHYHBIMHU
ApO6SIMHU.
CpaBHUBaTh M YHOPSALOYMBATL HATypaJbHble 4HC/IA, CPaBHUBATb B
MPOCTENIINX CJIyYasiX 0GbIKHOBEHHbIE APO6H, AeCATUYHbIE APOGH.



COOTHOCHUTbL TOYKY Ha KOOPJAMHATHOW (YUCJIOBOI) HpsIMOM C COOT-
BETCTBYIOIIMM €l 4YHUCJIOM W H306pakaThb HaTypaJbHble 4YHCJIA
TOYKaMU Ha KOOPJIMHATHOM (YMCJIOBOM) NPSIMOM.

BbInosIHATh apudMeTHYECKHe JIeMCTBUS C HAaTypasJbHbIMH YHCJIa- MH,
C O6BIKHOBEHHBIMHU JPO6SIMH B MPOCTEULINX CIyYasiX.

BbINOJIHATE NPOBEPKY, NPUKUJKY pe3yJbTaTa BbIYUCIEHUH.

OKpyrJyiTb HaTypaJbHble YMUCIA.

Pewienue mexcmosgoix 3aoau

PemaTh TeKCTOBble 3aJladd apuPMeTHUYECKHUM CIIOCO6OM U C IO-
MOIIbI0 OPTraHHW30BAaHHOTO KOHEYHOTOo Iepebopa BCeX BO3MOXHBIX
BapUaHTOB.

PemaTh 3ajgauu, cojeprkallye 3aBUCHMOCTH, CBS3bIBaIOIUE Be-
JIMYUHBI: CKOPOCTb, BpeMsl, PAacCTOsIHUE; LleHa, KOJUYEeCTBO, CTO-
UMOCTb.

Hcmosib30BaTh KpaTKHe 3aIlMCHU, CXEeMbl, TaGJHIbl, 00O3HaA4YeHUs
MMpU pelieHruy 3a7a4.

[lonb30BaTbCAd OCHOBHBIMH eAWHHUIIAMHA U3MEpPEHHUS: IeHbl, MacChl;
pacCcTosIHUs, BpEMEHH, CKOPOCTHU; BBIPAXKATb OJHU €AWUHUIIbI BeJU-
YUHBI Yepe3 JpyTHe.

W3BsekaTh, aHaJU3UPOBATh, OIEHUBATh UHPOpMalLHI0, MOpena-
CTaBJIEHHYIO B TabJiMlle, HA CTOJIOYATOW JHarpaMMe, MHTepIpe-
THUPOBATh MpeACTaBJeHHble JaHHbIe, UCII0JIb30BaTh JaHHbIE NPU
pelieHUH 3a7ad4.

Haznaonana zeomempus

[lonp30BaTbCcsl TreoMeTpPUYECKMMU MOHATHUAMU: TOYKa, MpsAMad,
OTpe30K, JIy4, YIoJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpyBOAMTH NpUMepbl O0GBEKTOB OKpPY»KAaKILEero MHUpa, HMeIIrX
dopMy H3y4yeHHBIX reoMeTpUYeCKUX GUTYD.

Hcnosib30BaTb TEPMUHOJIOTHIO, CBSA3aHHYIO C yIJaM{: BeplIHHA
CTOPOHA; C MHOrOYrOJbHUKAaMH: yroJi, BeplIMHA, CTOPOHA, JAua-
rOHaJIb; C OKPYKHOCTBIO: paJiuyc, UaMeTp, LLeHTp.

H306paxaTh H3y4YeHHble TreoMeTpHueckue QUIypbl HA HEJHUHO-
BaHHOM U KJIeTYaTOU 6ymMare Cc HIOMOLIbIO LIUPKYJIS U JIMHEHKHU.

HaxouTh [AJIMHBI OTPE3KOB HENOCPEeACTBEHHBIM H3MeEpeHUEM C
NIOMOLIbI0 JIMHEHKH, CTPOUTb OTPE3KU 3aJaHHOH [JIMHBI; CTPOUTH
OKPY?KHOCTb 33IlaHHOT'0 pajuyca.

Hcnosib30BaTh CBOWCTBA CTOPOH U YIJIOB MNPsSMOYroJIbHHKA, KBa-
JApaTa AJis UX IOCTPOeHUs, BbIYUCJIeHU NIJI0OWAaAU U TIepuMeTpa.

BeluuciasaTe nepuMeTp M IJIOWAJAb KBaJpaTa, NpPsIMOYTOJIbHUKA,
$uryp, coctaBseHHBIX U3 NPSAMOYTrOJbHUKOB, B TOM 4ucjae ¢u-
ryp, U300pak€HHbIX Ha KJeT4aTou bymare.



[Tos1Ib30BaTbCA OCHOBHBIMHU METPUYECKHMH €JUHUIIAMU U3Mepe-
HUS JJIMHBI, MJIOWA/IU; BbIpaXkaThb OJHU €JUHUIIbl BEJUYUHBI 4e-
pe3 Jpyrue.

Pacrno3HaBaTh mnapaJsiiesenuine/, Ky6, HUCIOJIb30BaThb TEPMHHOJIO-
TUI0: BeplLIMHA, pe6bpo rpaHb, U3MepPeHUs; HAaXOJIUTb U3MepeHUs
napaJuiesienuiesa, Kyoa.

BbryucasaTe 06bEM Ky6a, mapaJjiesienviesa Mo 3aJaHHbIM H3Me-
peHUusM, M0JIb30BaThCs €JUHUIIAMU U3MepPeHHUsA 00 béMa.

PemaTh HecJ/IOXKHBIE 33Jjayd Ha H3MepeHUEe TeoMeTPUYECKUX Be-
JIMYUH B MPAKTUYECKUX CUTYAIUSIX.

6 Knacc

HYucna u 6bl4ucieHust

3HaThb U TNOHUMAThb TEPMHUHBbI, CBSI3aHHblE C PA3JMYHBIMH  BHUJAMHU
yucesJl U CNOco6aMM UX 3aMUCH, NEPEXOoJUThb (ecJy 3TO BO3MOXKHO) OT
01HOU GOPMBI 3aMMCH YUCIA K JAPYTOH.

CpaBHUBaThb U YHOPSAOYMBATH IeJible 4YHCJIa, OGbIKHOBEHHBIE W
JleCITUYHbIE IPO6GH, CPABHUBAThL YMCJIA OJHOTO U PAa3HBIX 3HAKOB.

BbINOJIHATBH, co4yeTass yCTHble W MHUCbMEHHble MpPUEMBI, apudme-
TUYECKHe JIeMCTBUS C HATypaJIbHBIMH U IeJbIMH YHCJIaMH, OOBIK-
HOBEHHBIMH M JeCATUYHBIMU JAPO6GAMH, NOJOXKUTEJbHBIMU U OT-
pULaTeJbHbIMU YU CIaMHU.

BhluMC/IATE 3HA4YeHUs YHCJIOBBIX BBIPAaXEHWM, BBINOJHATH INpPU-
KHUJKY U OLleHKY pe3yJibTaTa BbIYMCJIEHHH; BBINOJHATbL Ipeobpa-
30BaHUSA YMUCJOBBIX BbIpa)X€HUM Ha OCHOBe CBOHCTB apudmeTu-
4YeCKUX JeHCTBUH.

COOTHOCHUTBH TOYKY Ha KOOPJAMHATHOH NpPSAMOM C COOTBETCTBYIO-
MM el 4YHCJIOM M M300pakaTh 4yMcJa TOYKAMH Ha KOOPJAMHATHOM
NpsSAMOM, HaXOUTb MOJYJIb YHCJIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHOH CHUCTEMe KOOpJAUHAT C KO-
OpJiMHAaTaMH 3TOH TOYKH.

OKpyr/ATh IjeJible 4YUCJa U JAeCITHYHble Jpo6H, HAXOJUTb NPU-
GJHXKEHUS YK CeJl.

Yucnosevie u 6yK6€HHble sblpajsicenus
[loHuMaTh U y1'IOTp66J'IHTb TEepMHUHBI, CBA3aHHbIE C 3aIllMCbKO CTe-
INeHU 4YuCJia, HaXO0AWUTb KBaApaT U KY6 YUK CJia, BBIYHUC/JIATb 3HaA4Ye-

HHA YUCJIOBBIX Bpra)KEHHﬁ, coepKaluux CTeleHH!.

[Tonb3oBaThCA NprU3HaKaMu [AeJIMMOCTH, pacCKJlaAblBATb HATYy-

paJsibHbl€ YHCJIa HAa NPOCTbI€ MHOXHUTEJIN.
[losnb30BaThHCS MaCLLITa6OM, COCTAaBJIATDH NPONOPUHUH U OTHOILIEHHUA.
HWcnonb3oBaThb 6y}(BbI AJIA 0603HaYeHUd Yuces npy 3alMcyu MmaTe-
MaTHU4Y€eCKHX Bpra)KeHPIﬁ, COCTaBJIATDb 6YKBEHHbIe BbIpaXe€HUdA U



dopMyJsibl, HAXOAUTH 3HAaUEHUsS] GYKBEHHbIX BbIPAXKEHHUH, 0Cy-
LIeCTBJIsAs HEOGX0AUMbIe MOICTAHOBKHU U NPe0o6pa3oBaHUs.
HaxoUTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoeguvix 3aoau

PemiaTh MHOToOIIaroBble TEKCTOBbIE 3aJayd apUPMeTHUYEeCKUM
CIoco6oM.

PemaTh 3ajayu, CBsI3aHHbIe C OTHOIIEHHWEM, MNPOMNOPIHMOHAJIBHO-
CTbIO BeJIMYMH, NMPOIEHTaMU; pellaTh TPU OCHOBHbIE 3a/ladyd Ha
ApoOH Y MPOLEHTHI.

PemaTh 3ajauu, cojeprkalive 3aBUCHMOCTH, CBS3bIBAIOIUE Be-
JIMYUHBI: CKOPOCTb, BpeMs, PacCTOsIHUE, IleHa, KOJUYEeCTBO, CTO-
HMOCTb; NMPOU3BOAUTEJbHOCTb, BpeMsi, 06béMa paboThbl, UCIOJb-
3ysd apudMeTUUYeCKHe [eHCTBUSA, OLEeHKY, MNPUKHJAKY; M0JIb30-
BaTbhCs €IUHUI[AMU U3MEPEHHUS COOTBETCTBYIOIUX BEJIMYHH.

CocTaBJiATh OYKBEHHbBIE BbIpaXKeHHUS 10 YCJIOBHIO 3aJa4U.

H3BaekaTb WHPOpMalMIO, NMpPeJCTaBJeHHYIO B TabJWllaXx, Ha JIH-
HEWHON, CTO6YaTOM HJIM KPYroBOM JAuarpaMMax, HWHTEPIPETUPO-
BaTh MpeJCTaBJIeHHble JlaHHbIe; HCII0Jb30BaTh AAaHHbIe NPH pelle-
HUU 33/1a4.

[lpencraBasaTh MHGOPMAIMIO C IOMOIIbIO TaGJHI, JUHEWHOU H
CTOJIOYATOM AUarpamMm.

Haznaonana zeomempus
[IpyBOAMTE NpHUMepbl O0GBEKTOB OKpPY»KalIllero MHUpa, HMEeIIMX
dopMy H3yyeHHBIX reoMeTpPHUYECKHX IJIOCKUX W NPOCTPaHCTBEH-
HBIX QUIYD, IPHUMepbl PaBHbIX U CHUMMETPHUYHBIX QUTYD.
M306paxaTh ¢ MOMOILbI LUPKYJA, JUHEWKH, TpaHCHoOpTHUpa Ha
HeJIMHOBAaHHOM M KJileT4aToOW GyMmare HM3y4eHHble IJIOCKHe reomMe-
Tpuyeckre GUTypbl U KOHQUTYPALIUH, CHMMEeTPHUYHble GUTYPHI.

[Tonb30BaThCS reoMeTpu4eCKMMHU IOHATHAMH: PABEHCTBO CI)I/Ipr,

CUMMETpHUA; HCIIOJIb30BATb TEPMHUHOJIOTHIO, CBA3aHHYIO C
CI/IMMeTpI/Ief/’Ii OCb CMHMMETpPHUH, HEHTP CUMMETPHUHU.

Haxoauthb BeJINYHWHbI yrijosB HU3MepeHnemM C IIOMOIIBIO
TpaHCIIOPTHPA, CTPOUTH yTJbl SaﬂaHHOﬁ BEeJIMYHUHBbI,

[10J1b30BaTbCsl NpPH pelleHWH 33aJad TIpaJyCHOHW MepoH YIJIOB;
pacno3HaBaTb Ha YepTeXaxX OCTPbIM, NpsAMOM, pa3BEpPHYTHIA U
TYHOU YTJbI.

BelyucasaTe  AJIMHY  JIOMaHOW, MNepUMeTp  MHOIOYTrOJIbHHKA,
[0JIb30BaThCsl €AWHULIAMHU HU3MepeHUs J[JUHBI, BbIpakaTb OJHU
eJMHULbI U3MepeHUs JJUHBI Yyepes Jpyrue.

HaxoguTh, HCHOIb3ys 4YepTEXHble HHCTPYMEHTHI, PACCTOSHUS:
MeXAy ABYMsI TOYKaMH, OT TOYKH [0 NPSAMOM, AJMHY NYyTH HA



KBaJ[paTHOU ceTKe.

BeluvcaaTe njomaab GUryp, COCTaBJIeHHbIX U3 NPSAMOYTOJbHUKOB,
HUCIOJIb30BaTh pa3bueHHe Ha MpPSIMOYroJbHUKH, Ha paBHble
durypsl, JocTpauBaHUe [0 NPSIMOYTroJbHHUKA; MOJb30BaTbCs OC-
HOBHBIMHM eJJMHULIAMU H3MepeHus IJoUaJH; BbIpakaTb OJHU
e/JUHUI bl U3MePEeHUs IJIOLAU Yepes3 ApyTHe.

PacnosHaBaTh Ha MoOJeJiIX U U300paKEHUAX NHPAMUAY, KOHYC,
LUJIUH/AP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, pe6po, rpaHb,
OCHOBaHUe, pa3BEPTKa.

H3o6paxaTb Ha KJeT4aToHn 6ymare NPsSIMOYTOJIbHbBIH
napaJijiesienume/.

BblunMcasTh 00BbEM NPSIMOYroJbHOrO MapaJjesenunesna, Kyoa,
M0Jb30BaTbCA OCHOBHBIMH eJMHUIAMH U3MepeHUs O006BbEMa;
BbIpaXkaTh O/JHU €JJUHUIbl U3MepeHUs 06'bEMa yepes Jpyrue.
PemlaTh HecJIO)KHble 33Jlaud  Ha  HaXO0X/eHHe  TeOMeTpPHUYecKUX
BEJIMYMH B NPAKTUYECKUX CUTYALUSX.



TEMATMYECKOE NNAHUPOBAHME YYEBHOIO KYPCA (MO rO4AM OBYYEHWA)

5 Knacc (He meHee 170 u)

HasBaHue
pa3jeia (TeMbl)
Kypca (4ucao0 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBIE BUJBI JAeSATeJTbHOCTH 06YYAIOLMXCS

TypaJibHble
qyucaa. ledcrBusa
C HaTypaJIbHbIMH
YU CIaMH

(43 4)

JlecATH4YHadA cucTeMa CYMUCJIe-
HUs. PaJ HaTypasIbHBIX YMCeJ.
HatypanbHbi¥i psazg. Yucao O.
HaTypasibHBIe 4Hc/la Ha KOOp-
JUHaTHOU npsiMou. CpaBHeHUeE,
OKpYyTIJIeHHe HaTypaJIbHbIX YHUCEJI.

ApudmeTHueckue JeHcTBUA C
HaTypaJabHbIMHU YucaaMu. CBOU-
CTBa HyJiA IpPHU CJA0XKEHHU U
YMHOXXE€HUH, CBONCTBA €JUHUIBI
npu yMmHOXeHuU. I[lepemecTu-
TeJIbHOEe U couyeTaTeJbHOEe CBOU-
CTBa CJIOKEHUSI YW yMHOXEHUS,
pacnpenenuTesbHOE CBONCTBO
YMHOeHHSI.

JlesiiTennn U KpaTHbIE YHCJIQ, pas-
JIO)KeHHe YHcJla Ha MHOKUTEJIH.
Jenenue c octatkoM. [IpocTeie u
cocTaBHbIe 4Hciaa. [IpusHaku Je-
JIMMOCTH Ha 2, 5, 10, 3, 9.

CreneHb C HaTypaJIbHBbIM IIOKa-
3aTeJIeM.

YuTaTh, 3aIUCHIBATh, CPAaBHUBATh HaTypaJ/ibHble YHCJA;
npejaJjaratb U O6GCY)KJAaTh CHOCOGBI yNOPsJO0YMBaHUA
YHCes.

N306paxkaTh KOOpPJMHATHYIO IMpPsMyl0, OTMe4YaThb 4HCJIa
TOYKaMH Ha KOOPJIMHATHOU MpsMOM, HAXOAUTB KOOp/U-
HaTbl TOYKHU.

HccnepoBaTh CBOMCTBA HaTypa/JbHOIO pAja, ydcea 0 u
1 npu CJI0KEHHUU U YMHOXKEHHH.

Hcnosib30BaTh NMPaBHJIO OKPYIJIEHUA HATypaJbHbIX YM-
ceJ.

BbInoHATE apudMeTHYEeCKHe JeHCTBUSA C HaTypaJIbHbI-
MH YUCJAMH, BBIYMCIATD 3HaY€HHS YUCT0BbIX BbIpaKe-
HUH CO CKOGKaMU U 6e3 CKOGOK.

3anuceiBaTh NpoH3BeJieHUEe B BUJE CTElEeHH, YUTaATh
CTelleHd, HCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHUE,
M0Ka3aTesib), BBIYMC/AATh 3Ha4YE€HHs CTeNeHel.
BBINOJIHATD NPUKUAKY U OLL€HKY 3HaueHUW 4YHMCJI0BBIX
BbIp2OKEHUH, MpeAaraT ¥ NPUMEHATb NPUEMBI NPO-
BEPKHU BbIUMCJIEHUM.

Hcnosib30BaTh NPH BBIYUC/IEHUAX N1ePEMECTUTENBHOE U
coyeTaTe/JIbHOE CBOWCTBA CJIOKEHHSI W YMHOXEHHs, pac-
npesieINTeIbHOE CBOMCTBO YMHOXeHHs; (OpPMy/IMPOBATh
M IIPUMEHATb NpaBuUJja Npeo6pa3oBaHUs YUCIO0BBIX BbI-
pa’KeHU# Ha OCHOBE CBOWCTB apudpMeTHIECKUX JeCTBUH.




YucsioBble BbIpaXKeHUsI; MOPs-
JOK AEeHCTBUM.

PellleHue TEKCTOBBIX 3aJad Ha
Bce apudMeTHUECKHe [eHCTBUS,
Ha JBIDKEHHE U MOKYNKHU

HccnepoBaTh YMCI0Bble 3aKOHOMEPHOCTH, BbIJBUTaTh U
0GOCHOBBIBAaTh rUNoOTe3bl, GOPMYJIMPOBATh 06OGIEHUS
M BBIBO/JbI 110 pe3yJibTaTaM IPOBeJEHHOI'0 UCCIeJ0BaHHUS.
dopMy/IMpOBaTh ONpeAeeHUA JleJIuTessi U KpPaTHOTO,
Ha3bIBaTh JleJIMTe/M U KpaTHble YMC/Ia; PAacno3HABaTh
NpOCThble U COCTaBHble YUC/a; GOPMyJIHMpPOBATH U MpHMe-
HATb NPU3HAKM JeJIUMOCTH Ha 2, 3, 5, 9, 10; npuMeHSTb
QJTOPUTM pPa3J/IOKEHUs YHCJa Ha NPOCTble MHOXHUTEJIH;
HAXOJUTb OCTaTKU OT JleJIeHUsI U HeloJIHOe YacTHOe.
Pacno3HaBaTh HCTUHHbBIE U JIOX)KHbIE BbICKAa3bIBaHUS O
HaTypaJIbHbIX YHCJIaX, MPUBOAUTH NPUMEPHI U KOHTP-
MpPUMEpPDI, CTPOUTH BbICKA3bIBAHUSA U OTPHUIIAHUS BbI-
CKa3bIBaHUH 0 CBOMCTBAaX HaTypaJIbHBIX YHCEJ.
KoHcTpyupoBaTh MaTreMaTH4YecKHe MpeAJsIoKeHHMA C I10-
MOIIBKO CBA30K «HU», «HJIN», «€CJIU..., TO...».

PemaTh TekcTOBble 33/ja4M apUPMeTHUUYECKUM CII0COGOM,
HMCINO0J/Ib30BaTh 3aBUCMMOCTH MeX/ly BeJM4YUHaMU (CKo-
pOCTB, BpeMs, pacCTOSIHUE; 1|eHa, KOJIM4YeCTBO, CTOMMOCTb
U /Ip.): aHA/IM3MPOBaTh U OCMBIC/IMBATh TEKCT 3a/jayH,
nepedopmMyIMpoBaTh yC/10BHE, U3BJIEKAaTh HEO6X0JMble
JIaHHble, YCTaHABJMBATb 3aBUCHUMOCTH MEX]y BeJUYHMHA-
MH, CTPOMTD JIOTHUYECKYIO LIENIOYKY PaCCyKAeHUMH.
MopaenupoBaTh X0/ pelleHHs 3aJjla4yy C ITOMOLIbIO PH-
CyHKa, CXeMbl, TaGJIULbI.

IlpuBOAUTH, pa36UpaTh, OLlEHUBAThb Da3/IMYHbIe pellle-
HUSI, 3allMCHU pelleHUH TEeKCTOBBIX 3a/ad.

KpuTuyecku oneHUBATh NOJIyYeHHbIH pe3yJsbTaT, OCy-
I EeCTBJIATh CAMOKOHTPOJIb, IPOBEPSISA OTBET HA COOTBET-
CTBHE YCJI0BHIO, HAXOAUTD OIINOKH.

PemaThb 3a/1a4u C MOMOIIbIO IepeGopa BCeX BO3MOXKHbBIX
BapUaHTOB.

3HaKOMUTbCSI C UICTOPUEl pa3BUTHUS apUPMeTUKU




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

Harsissgnas reo-
mMeTpus. /InHuun
Ha IJIOCKOCTH
(12 v)

Touka, mpsiMasi, OTPe30K, JIydY.
JlomaHasi. H3MepeHue [AJIMHBI
OTpe3Ka, MeTpUYecKHe eJUHUIIbI
rn3MepeHUst JJIMHBL. OKpYXHOCTb
U KpYT.

[IpakTHyeckas pabota «IlocTpo-
eHMe y30pa U3 OKPYKHOCTeM».
Yroa. IlpAMo#, ocTpblH, Tynou

M pa3BépHyTbIN yrubl. U3mepe-
HUe YTJIOB.

[IpakTHnyeckas pa6ora «IlocTpo-
€eHHe YIJIOB»

PacnosHaBaTh Ha yepTekax, pUCyHKax, OMMCbIBATh, MC-
M0JIb3ysd TEPMHUHOJIOTHIO, U M306pakaTh C NOMOILbIO
YepTEXKHBIX WHCTPYMEHTOB: TOYKY, MPSIMYI0, OTPE30K,
JIyd, YroJi, IOMaHyl0, OKPY>KHOCTb.

PacnosHaBaTh, NPUBOJUTH NPHMePbl 06bEKTOB peaslb-
HOT'0 MHpa, UMeplIuX GopMy HM3yYeHHbIX GUTYDp, ome-
HHUBATh UX JUHENHbIe pa3Mephbl.

Hcnosb3oBaTh JTMHENWKY U TPAHCIIOPTHUP KaK UHCTPYyMeH-
ThI JIJIs1 IOCTPOEHUS U U3MepeHUs: U3MePATh JIJIMHY OT-
pe3Ka, BeJIMYUHY YIJ1a; CTPOUTB OTPE30K3aJlaHHON/IJIUHBI,
yroJi, 3a/laHHOH BeJIMYMHBL; OTKJIaAbIBATh LIMPKYJ/IEM paB-
Hble OTPe3KH, CTPOUTh OKPYKHOCTb 3aJJaHHOT0 pajJihyca.
N306pakaTh KOHPUTYpaLU TeoOMeTPUIECKUX GUryp U3
OTPE3KOB, OKPY>KHOCTEH, UX YaCTeN Ha HeJIMHOBAaHHOU
U KJleT4aToH 6yMare; npejJaraTh, ONUCbIBaTh U 06CyXK-
AaTh CIMOCO6BI, AJITOPUTMBI I0CTPOEHMUS.
PacnosHaBaTh 1 M306pakaTh Ha HeJIMHOBAaHHOH U KJIET-
4yaTou Gymare MpsIMOH, OCTPBIH, TYIOH, pa3BEPHYTHIA
yIJ1bl; CPABHMBATh YTJIbL.

BbIYMC/IATH [JINHBI OTPE3KOB, IOMAaHbIX.

IloHMMAaTh U UCNO0JIb30BaTh NIPU pelleHVHU 3a4a4 3aBHU-
CUMOCTHM MeXJy eJWHULIAMH MeTPUYEeCKOH CHCTEeMbI
Mep; 3HAKOMMTBCA C HEMETPUYECKHMH CHCTEMaMH Mep;
BbIpaKaTh JIJIMHY B Pa3/IMYHbIX €UHUIAX U3MEPEHMUS.
HccnepoBarb Gurypbl U KOHPUIYpALUH, HCIIOJIb3Ys

1MbpOBBIE PECYPChI




O6BIKHOBEHHbIE
Apoou
(48 1)

Jpo6b. [lpaBUJIbHBIE W Hempa-
BUJIbHbIE jpo6u. OCHOBHOe CBOM-
cTBO Apo6u. CpaBHEHUE ApO6E.

C/okeHUe U BbIYUTAHHUE OOBIK-
HOBEHHBbIX JApo6ei. CMelaHHasi
ApoOb. YMHOXeHHE U JleJieHHe
0OBIKHOBEHHBIX Jpo6eli; B3anM-
HO-O6paTHbIe APOGH.

PellleHHe TeKCTOBBIX 33j/ia4, CO-
Aepkanux apo6u. OCHOBHbIE 3a-
Ja4y Ha APOGH.

[lpuMeHeHHe OYKB JJi 3alHUCH
MaTeMaTH4YeCKUX BbIpaXKeHUH U
npeaJ0XKeHun

MopaenupoBaTh B rpadpryieckol, npegMeTHOH popMe, ¢
MOMOIIbI0 KOMIIbIOTEpPA MOHSTHS M CBOMCTBA, CBS3aH-
Hble C 06bIKHOBEHHOU JpOOBIO.

YuTaTh U 3anucbiBaTh, CPaBHUBATh OObIKHOBEHHbIE
Jpo6u, mpeaJjararb, 060CHOBBIBAaTb U 06GCYXKJATh CIOCO-
6Bl yIIopsAZ0uMBaHUsA Jipobeil.

H306pakaTh 06bIKHOBEHHbIE IPOGU TOYKAaMU Ha KOOp-
JMHATHOM NpsIMOH; MCNOJIb30BaTh KOOPJMHATHYIO MNpsi-
MYI0 JJIs1 CPaBHEHUs ApobeH.

dopMy/IMpPOBaTh, 3aNIMCHIBATh C IOMOLIbI0O GYKB OCHOB-
HOe CBOWCTBO OGBIKHOBEHHOU APOGH; MCMOJIb30BaTh OC-
HOBHOE CBOMCTBO Jpo6H JiJIsl COKpalleHust ipobeil U mpu-
Be/leHUsI pO6U K HOBOMY 3HaMeHaTeJlio.
IIpeacTraBaATh CMelLIaHHYIO APO6b B BH/ie HENIPaBUJIb-
HOM U BbIJIEJIATD 1|eJIyI0 YacTh YMCJla U3 HENPaBUJIBHOHU
Apo6u.

BbinoHATHL apudmMeTndecKkue AelcTBUS C 0ObIKHOBEH-
HbIMH [Jp0o6sIM{; NMPUMEHATh CBOMCTBA apudpMeTHIECKUX
JEeUCTBUHM Ji1 palOHa/IN3aLMU BbIYUCIEHUH.
BbINO/JTHATH NPUKUAKY M OLLEHKY pe3y/ibTaTa BbIYHCJIe-
HUY; mpeaJiaraTh U IPUMEHATh NPUEMbI IPOBEPKH Bbl-
YUCJIEeHUH.

IIpoBOAUTL HCC/IEAOBAHUS CBOWCTB Apo6Gel, Oomupasich
Ha YHCJIOBBIE 9KCIIEPUMEHTHI (B TOM 4HCJIE C IOMOLIbIO
KOMITbIOTEPA).

Pacno3HaBaThb MCTHHHbBIE U JIOX)KHbIE BbICKAa3bIBAaHHUS O
Jpo6siX, NPUBOJUTH NMPUMePbl U KOHTPIPUMEPHI, CTPO-
MTb BbICKa3bIBaHUA U OTPULIAHUS BbICKAa3bIBaHUH.
PemaThb TeKCTOBBbIE 33/la4M, CoJeprKallde JpOOHbIE JJaH-
Hble, U 33/]la4M Ha HAaX0XJEeHHEe 4YacTH LeJIOro U IeJsoro
[0 ero YacCTH; BbIABJIATH UX CXO/JCTBA U pa3In4Ms.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

Moae/MpoBaTh X0/, pellleHUs 3aJa4y C OMOIIbIO0 pH-
CyHKa, CXeMbl, TabGJIHIbI.

IIpuBOAUTH, pa36upaTh, OLleHUBATh pas/MYHble pellle-
HUs, 3allMCH pellleHUH TeKCTOBbIX 3a/ay.

KpuTtnyecKku ouneHUBATh MOJIyYeHHbIH pe3yJbTaT, OCy-
IIEeCTBJIATb CAMOKOHTPOJIb, IPOBEPsisi OTBET Ha COOTBET-
CTBHE yCJIOBUIO, HAXOAUTb OLIMGKHU.

3HAKOMMTBCS C UCTOpHUEN pa3BUTUSA apUPMeTUKU

Harnsaanasa
reomMeTpus.
MHoOroyrojbHUK1
(10 4)

MHOroyrosibHUKH. YeThIpéx-
YrOJIbHUK, NPAMOYTOJIbHHUK,
KBaJpaT.

[IpakTHnyeckas paéora «Iloctpo-
eHHe NPSIMOYTroJIbHUKA C 3aJaH-
HBIMH CTOPOHAMHM Ha HEJIMHO-
BaHHOM Gymare».

TpeyrosabHUK.

[l1omazb M nepuMeTp MNPSAMO-
YroJIbHUKA U MHOTI'OYTOJIBHHUKOB,
COCTaBJIEHHBIX M3 IPSMOYTOJIb-

HHUKOB, €AWHHULbl H3MEpEeHUuA
Iiomaau. HepI/IMeTp MHOTO-
yroJibHUKa

OnuceIBaTh, MCNOJIb3ysA TEPMUHOJIOTHIO, U306PaXKaTh C
MOMOIIBI0 YEPTEMHBIX UHCTPYMEHTOB U OT PyKH, MO/Jie-
JIMpOBaThb U3 GyMaru MHOTOYTOJIbHUKH.

IIpuBOAUTL MpHUMepBbI 06'bEKTOB peaslbHOr0 MHUpPa, HUMelo-
X GopMy MHOTOYroJIbHHKA, IPSMOYTOJIbHHUKA, KBa-
JlpaTa, TpeyroJibHHKa, OLleHUBAaTh UX JIMHEeHHble pa3Mephl.
BbIYMCAATB: NepUMEeTP TPeyroJbHUKA, NPSMOYTroJbHHU-
Ka, MHOTOYTOJIbHHKA; IJIOIa/b NPAMOYTroJbHUKA, KBa-
Apara.

H306paxkaTh OCTPOYTOJIbHBIE, NMPSAMOYTOJbHbBIE U TYIIO-
yroJIbHble TPeyroJbHHUKH.

CTpOMTH Ha HEJIMHOBAaHHOUW U KJIeTYaTOH GyMare KBa-
JApaT ¥ NPsIMOYTOJIBHUK C 3a/laHHBIMH JI/IMHAMH CTOPOH.
HccnepoBaTh CBOMCTBA NPSIMOYIOJIbHHUKA, KBaJpaTa IIy-
TEM 3KCIIepUMEeHTa, HabJII0J e H s, U3MEPEHUS, MO/IeH-
pOBaHMUS; CpaBHUBATb CBOMCTBA KBajpaTa U NpPsMO-
yroJIbHUKA.




KoHcTpyupoBaTh MaTeMaTUYeCKHe MpeJJI0KeHUsl C I10-
MOILIbIO CBSI30K «HEKOTOPBIN», «I060i». Pacmo3HaBaThb
HCTUHHbIE U JIOXKHbIE BbBICKA3bIBAHUSI O MHOTOYTOJIbHU-
Kax, IPUBOAUTH NPUMEPbI U KOHTPIPUMEPDI.
HccaepoBaTh 3aBUCUMOCTD IJIOLAQAM KBajpaTa OT JAJIU-
HbI €r0 CTOPOHBI.

Hcnoib30BaTh CBOMCTBA KBaJ[PAaTHOU CETKHU JIJisl MOCTPO-
eHus GuUryp; pa3éuBaTh IPSIMOYTOJbHUK Ha KBa/[paThl,
TpPeyroJbHUKH; COCTABJAATb GUrypbl U3 KBaJpaTOB U
MPSIMOYTOJbHUKOB M HAaXOJUThb UX IJIOIA/lb, pa36UBaTh
$urypb! Ha NPSAMOYTroJIBHUKU M KBaJZpaThl U HAXOAUTh
UX TJIOIIA/lb.

BeIpakaTh BeJIMUUHY IJIOL@JAU B PA3/IMYHBIX €JHWHHUIIAX
M3MepeHUs METPUYECKOHN CHCTeMbl Mep, HOHMMATh U UC-
NoJIb30BaTh 3aBUCHUMOCTH MeX/Jy MeTPUYeCKUMU eJU-
HUI]AMU HM3MepeHUs IJIOIIa/U.

3HAaKOMUTbCSI C MpUMepaMM NPUMEHEeHUs IUIOIAAU U
nepuMeTpa B MPaKTHYEeCKUX CUTyanusx. Pemarsb 3aaa-
9H Y3 peasIbHOH XU3HHU, IpejJjaraTb M 06CykAaTh pa3-
JIMYHBIE CIIOCOGBI pellleHns 3a7a4

JlecaTUYHbBIE
Apoou
(38 4)

JlecaTudHasag 3anuch JpoGen.
CpaBHeHHE AeCITUYHBIX APOGe.

JleicTBUSA C JeCATUYHBIMM JpO-
6saMu. OKpyTJIeHHEe JeCATUIHBIX
Apo6eii.

PellleHre TEKCTOBBIX 3ajadv, CO-
JAepaiux Apo6u. OCHOBHbIe 3a-
Ja4du Ha Apo6u

IIpeAcTaBAATH JeCATUYHYIO IPO6h B BU/Jie OObIKHOBEH-
HOH, YMTATh M 3aNHMCbhIBaTh, CPABHUBATh JeCATHYHbIE
Jpo6wu, mpeaJjararb, 060CHOBBIBAaTh M 0GCYKAATh CIIOCO-
GBI yOPsI0YMBAHUA JeCATUYHBIX ApOGei.
H306pakaTh JecATHYHBIE APO6GU TOYKAMH Ha KOOPJH-
HaTHOM NMpPsMOH.

BbIABIATb CXOACTBA U pa3/IM4YMsA NpaBuJ apudmeTHye-
CKHUX JeHCTBUM € HaTypaJIbHbBIMH YHCJAAMH U JeCATUY -
HBIMH JIpOGSIMU, OOBACHATDH UX.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

BbINOJIHATB apudpMeTUYECKHE NEUCTBUSA C leCATUYHbI-
MU JIpO6SIMM; BBINOJIHATD NPUKHAKY U OLEHKY De3yJib-
TaTa BbIYHUCJIEHUH.

IIpuMeHATH CBOMCTBA apudMeTHUYECKUX AeHCTBUM [
palyoHa/Iu3alu BhIYUCIEeHHUH.

IIpyMMeHSTh NPAaBUJIO OKPYTJIEHUA JeCATUYHBIX POOEN.
IIpoBOAUTH HCC/IEAO0OBAHUS CBOWUCTB J€CATUYHBIX JPO-
6elf, omMpasch Ha YUCJIOBble 3IKCIEPUMEHTbl (B TOM
YHCIIEe C TIOMOIIbI0 KOMIIbIOTEPA), BbIJABUraTh HNOTE3bI
Y IIPUBOJUTH UX 060CHOBaHUS.

PacnosHaBaThb HCTUHHbBIE U JIOXKHbIE BbICKAa3bIBAHUA O
Jpo6sX, NPUBOJUTb NPUMeEPBI U KOHTPIPHUMepPbI, CTPO-
MTb BBICKa3blBaHUA U OTPULIAHUSA BbICKAa3bIBaHUH.
PemaThb TekcTOBbIe 33JlauM, cojeprkallye APoGHbIe JaH-
Hble, U Ha HaxOXJeHHe YaCTH 1eJIor0 M IeJIoro 1o ero
4YacTH; BISABJIATH UX CXOACTBA U Pa3/IN4HUA.
MopaenupoBaTh X0/ pellleHUs 3aJa4yd C IOMOIbI0 PHU-
CYHKa, cxeMbl, Tabsuibl. [IpuBOoAUTH, pa36uparh, oLe-
HUBAaTh pas/IMYHbIE pPeLIeHUs, 3allMCH PelleHUH TeKCTo-
BBIX 33/a4.

OnepupoBaTh APOGHBIMH YUCIAMU B peasbHbIX )KU3HEH-
HBIX CUTYalUsX.

KpuTuyecku ouneHUBaAThb IOJYYEHHBIN pe3yJbTaT, OCy-
IIeCTBJIATh CAMOKOHTPOJIb, IPOBEPsIsT OTBET HA COOTBET-
CTBHE YCJIOBHIO, HAXOJUTb OILIHGKH.

3HaKOMUTHCSI C UICTOPUEl pa3BUTHUSA apUPMEeTUKU




Harasaanas
reoMeTpus.
Tena u purypsl
B IPOCTPaHCTBe
(99)

MHororpaHHuku. M3o06pakeHue
MHOTOIPaHHUKOB. MoJesiu npo-
CTPAHCTBEHHBIX TeJl.

[IpssMoyTro/IbHBIN NapaJiiesenu-
nej, Ky6. Pa3BépTku Kyba u na-
pa/uiesienunesa.

[lpakTHyeckass pabora «Pa3s-

BEpPTKa Kyba».

06BEM Kyba, NpPsIMOYTrOJIBHOTO
napaJiiesienunesa

Pacno3HaBaTh Ha YepTeXkaxX, PUCYHKaX, B OKpPY»Kalo-
MIeM MHUpe TNPsIMOYroJibHbIM Napajiesienunes, Kyo,
MHOTOTPaHHUKH, ONHUCHIBATh, MCNOJIb3ysA TEPMHHOJIO-
TMI0, OLLleHUBATh JINHEWHbIE Pa3Mephl.

IIpuBOAUTH NPUMeEPHI 06'bEKTOB PEAILHOIO MHpPA, UMe-
oIUX GopMy MHOrOrpaHHMKA, MPSMOYTOJIBHOrO MapaJi-
JeJjienune/ia, Kyoa.

HN306paxkarTsk Ky6 Ha KJIeT4aTou Gymare.

HccnepoBaTh CBOMCTBAa Ky0a, NMPsIMOYTOJILHOI'O Mapas-
JieJienuIeia, MHOrOrpaHHUKOB, UCIIOJIb3ys MOJIEJIH.
PacnosHaBaTh M M306paKaTh pa3BEPTKU Kyba U mapaJ-
Jlenenunea. MoaeaupoBaTb Ky6 W napasuiesiennune] U3
6yMaru v nNpo4yux MaTepHasioB, 06'bACHATH CIOCO6G MO-
JeJTMPOBaHUS.

Haxoauthb y3MepeHUs], BBIYUCIATH IJIOLUA/[b TOBEPXHO-
CcTH; 06BEM Ky6a, NPSAMOYTOJIBHOTO Mapasljiesenune/a;
HMCCJIe0BAaTh 3aBUCUMOCTb 006bEMa Kyba OT JJIMHBI €ro
pebpa, BbIABUTATh U 060CHOBbIBATH TMNOTE3Y.
Ha604aTh ¥ IPOBOAMTDL aHAJOTHH MEXAY NOHATHAMU
oAU U 06bEMa, IepuMeTpa U IJIOIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHbIE BbICKA3bIBAaHUS O
MHOTOTpaHHHUKAaX, IPUBOJUTH NPUMeEPHI U KOHTPIPHUMe-
pbl, CTPOUTH BBICKAa3bIBAHUS U OTPHULAHHUS BbICKA3bIBa-
HUU.

PewmaTp 3aja4y 13 peaslbHOU KU3HU

IloBTOpEeHHE
M 0000611 eHre
(104)

[loBTOpeHUe OCHOBHBIX MNOHATUU
U MEeTOJIOB Kypca 5 kiacca, 0606-
IeHrue 3HaHUH

BbIYMC/IATH 3HAYEHUs] BbIPaXKEHUH, COIepKalUX HATY-
paJibHbIE YK CJa, O6bIKHOBEHHBIE U JeCITUYHbIE IPOGH,
BBIINOJIHSATDH Mpeo6pa3oBaHUs YHCE.

BpiGupaTh CNOCOG CpaBHEHUsSI YHCeJ, BbIUHCIEHUH,
NPpUMEHATh CBOMCTBA apudpMeTHYeCKUX AeWCTBUU [Jis
palroHaIU3a Ui BbIYHUCIEHHM.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

OcyuecTBAATh CAMOKOHTPOJIb BBINOJIHSEMBIX JeHCTBUH
U CaMOIIPOBEPKY pe3y/bTaTa BbIYUCIEHUH.

PemaThb 3aa4M 13 peajibHOMU KHU3HU, IPUMEHSTh MaTe-
MaTU4YeCKUe 3HaHWUsA JJis pellleHus 33jJa4y U3 ApYyrux
y4eOHbIX MPEIMETOB.

PemiaTh 3azayud pasHbIMU CNOCO6AaMH, CpPaBHHUBAaTh
cnoco6bl pellleHUs 3ajJlayd, BbIOUPATh pPaLUOHAJIBLHBIN
cnoco6

6 Knacc (He meHee 170 y)

HasBanue
pasaena (TeMbl)
Kypca (4uc/io 4acoB)

OcHOBHOeE coaepKaHue

OcHOBHBIE BH/bI JeATEeJbHOCTU o6yqa10mnxcsl

Hartypa/bHble
4uciaa
(304)

ApudmeTHueckue JeUCTBUA C
MHOTO3HAYHBIMHU HATypaJbHbI-
MU 4ucaaMHu. YuciaoBble BbIpa-
J)KeHUsd, NMOPALOK AeUCTBUH, UC-
oJib30BaHUe CKO60K. OKpyrJie-
HHe HaTypaJbHBIX YUCE.

,ﬂeJ'II/ITeJ'[I/I U KpaTHble 4YHUCJa;

HaubOJbIIMNA OGLIMH JeJIUTeNb U
HauMeHblilee 06l1ee KpaTHOeE.

BbIno/IHATL apupMeTHIeCKUe JeMCTBUA C MHOIO3Ha4-
HbIMHU HATypaJIbHbIMU 4YHCJIaM{, HaXOAWUTb 3Ha4YeHHA
YHUCIOBBIX BBIPAXKEHUU CO CKOOKaMU U 6e3 CKOOOK; BbI-
YHUC/AATh 3HAYE€HMs BbIPKEHHUH, COZEepKalllMX CTEeNeHH.
BBINOJIHATD NPUKHUAKY UM OLeHKY 3HaueHUU 4HCJIOBBIX
BbIpa>XK€HUH, NPUMEHATh NPUEMBI NPOBEPKU pe3yJibTaTa.
Hcno/ib30BaTh NPU BBIYUC/IEHUAX [IepeMeCTUTEbHOE U
coyeTaTe/JIbHOE CBOMCTBA CJOXEHHUSA M YMHOXEHMs, pac-
npeJieJINTe/IbHOEe CBOMCTBO YMHOXEHHS OTHOCUTEJbHO
CJI0’KEeHUs1, CBOMCTBA apUPMeTUIECKUX JeHCTBUH.




Pa3zJiockeHUWe 4Hc/a Ha NPOCThIe
MHOHUTEeNHU. JeJTMMOCTb CyMMbI
U npousBeneHud. [lesieHue ¢ oc-
TaTKOM.

PelieHne TeKCTOBBIX 3aaa4

HccieaoBaTb 4Mc/I0Bble 3aKOHOMEPHOCTHU, TPOBOAUTH
YHCJIOBble 3KCIIEPUMEHTH], BbIJBUIraTh U 060CHOBbIBATh
rUNnoTe3bl.

dopMy/IMpoBaTh ONpejeseHusl [eJUTess U KpaTHOro,
Haub6oJIbllIero obuiero JeJuTess U HaMMeHbIIEero o61ero
KpaTHOI'0, IPOCTOI'0 U COCTABHOTO 4YMCeJI; UCIO0JIb30BaTh
3THU NOHATHUSA NPHU pellleHUM 3ajad.

IIpuMeHATh AJrOPUTMBI BbIYMCIEHUS HauOOJbIIEro
o6llero JeJuTessi U HauMeHblIero o61ero KpaTHOro
JIBYX 4MCeJl, aJITOPUTM pasyioKeHHUs YHc/ia Ha MPOCThle
MHO>XHTEJIHN.

HccaepoBaTh yc/10BUA JeJIMMOCTH Ha 4 U 6.
HccnepoBats, 06cykaaTh, opMyIMpPOBaTh U 0G0CHO-
BbIBaTh BBIBO/J, 0 YETHOCTHU CYMMBbI, IPOU3BEJEHHU: IBYX
YETHBIX YUCeJ], IByX HEYETHBIX YMCJie, YETHOTO U HeYET-
HOT'O YHCeJl.

HccnepoBaTh CBOMCTBA [1e/IMMOCTH CyMMbI U NIPOU3Be-
JeHUsI YHCeJl.

I[IpuBOAUTH NPUMeEPHI YKces C 33JaHHbIMH CBOMCTBaMH,
pacno3HaBaTh BepHble U HeBEpPHbIE YTBEPXKJEHHUS O
CBOWCTBAxX 4HceJ, OMPOBepPraTb HEBEPHbIE YTBEPKAEeHUs
C MOMOIbI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4ecKHUe NMpeAJIoKeHUs C I10-
MOIIBIO CBSAA30K «H», <HJIU», «€CIH..., TO... .

PeniaThb TeKCTOBBIE 33/]a4H, BK/IIOYAIOL[HE TTOHSATHUSA Jle-
JIUMOCTH, apudPMeTHUIeCKUM CIOCOGOM, HCIOJIb30BaATh
nepe6Gop BCceX BO3MOKHBIX BAPUAHTOB.
MoaeupoBaTh X0/, pelleHUs 3a4a4yu C MOMOLIbIO PH-
CyHKa, CXeMbl, TaGJIHUIbI.

I[IpuBoAUTH, pa36uparThb, OLleHUBATh Pa3/IMYHbIE pellle-
HUs, 3aMIMCH pellleHUH TEeKCTOBbIX 3a/a4.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

Kpl/ITl/I‘leCKPI OILl€HUBATh HOJIy‘{EHHbIﬁ pe3yJsibTaT, HaXxo-
AUTb OIIUOKH, OCyLIeCTBJIATb CAMOKOHTPOJIb, IpOBepAd
OTBE€T Ha COOTBETCTBHE YCJIOBHUIO

Harnaanas
reoMeTpus.
IIpsamsble Ha
IJIOCKOCTH

(7 )

[lepneHAVKY/IsSIpHBIE  TpPsIMBbIE.
[lapanenbHble IpsAMBble.

PaccTosinve Mexay AByMsl TOY-
KaMH, OT TOYKHU 10 NPSIMOH, JIJ1U-
Ha NMyTH Ha KBaJ[paTHOU ceTKe.

[IpuMepsl NPAMBIX B MPOCTPaH-
cTBe

Pacno3HaBaTh Ha yepTexaxX, pUCyHKaX CJy4au B3aHM-
HOT'O pacroJIOXXeHHUA ABYX IMPAMBIX.

HN306paxkaTb C NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB Ha
HeJIMHOBAHHOM U KJieTYyaTOM Gymare JiBe IepeceKalolU-
ecd nnpdAamble, iBe nmapaJsijieJibHbIe NpAadMbIe, CTPOUTD MpPA-
MYyI0, IEpIEeHAUKYJISIPHYIO JaHHOH.

IIpUBOAUTL MPUMeEPBI Napa/lIeIbHOCTH U MepIeH/IUKY-
JIIPHOCTH NPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTb B MHOTIOYTOJIbHUKaX IepleHANKYIsIpHbIe
Y napaJijiesibHble CTOPOHBI. M306pakaTh MHOIOYTOJIb-
HUKH C NapaJlJIeJIbHBIMY, [1IepIEeHAUKYISPHBIMUA CTOPO-
HaMHU.

HaxoaMTb paccTosiHMe MeXAy JABYMs TOYKaMM, OT TOY-
KM J10 NIPSAMOM, JUIMHY IyTH Ha KBaAPATHOH CETKe, B TOM
YHCJle UCHOJIb3Ys HUPPOBbIE PECYPCHI

Jdpo6u
(324)

OGBIKHOBEHHAsI ApO6b, OCHOBHOE
CBOHCTBO [Jpo6H, COKpalleHHe
apo6eil. CpaBHeHHE W yHOpSJO0-
4YuBaHUe Apo6en.

JlecaTU4uHble IPOGH U MeTpU4e-
CKasl cucTeMa Mep.

CpaBHMBATh M yNOPsSJ04YUBATh Apo6y, BEIGHPATh CIO-
€06 cpaBHeHUs APO6eH.

IIpeacTaBasATh fecITUYHbIE PO6GU B BH/Jle O6GbIKHOBEH-
HBIX Ipo6eli U 0GbIKHOBEHHbIE B BU/JIE NECATUYHBIX, UC-
N0JIb30BaTh 3KBHBAJIEHTHbIE€ MpPEACTABJIEHUS JpPOOHBIX
4YHCesl IPU UX CPAaBHEHUH, IPU BbIYUCIEHUSIX.




ApudmMeTudeckrue AeUCTBUS C
OGBIKHOBEHHBIMH U 1€CSITUYHbI-
MU JpO6SIMHU.

OTHolueHue. JleleHUe B JaHHOM
OTHOLIeHWH. MacluTab, mpornop-
M.

[lonsaTue npoueHTta. Bbruucie-
HUe NpPOLEeHTa OT BEeJUYHUHbI U
BEJIMYUHBI 110 €€ MPOLEHTY.

PellleHHe TEKCTOBBIX 3a/1a4, CO-
JeprKalux po6H U MPOLIEHTHI.

[IlpakTHyeckass pab6ota «OTHO-
1IeHHe JJUHBI OKPY>KHOCTH K eé
AUaMeTpy»

Hcno/ib30BaTh JecsATUYHbIE APo6H NpPH Npeo6pasoBaHUU
BEJIMYUH B METPUYECKOU cHUcTeMe Mep.

BbinoHATE apudMeTHdecKue AelCTBUSA C OObIKHOBEH-
HBbIMU U JIECATUYHBIMU JPO6SIMHU.

BbIYMCIATE 3HAaYEHUsI BbIpaXKeHUH, coAeprKallluX OOBIK-
HOBEHHble U JleCATUYHble Jpo6H, BBINOJHATH Npeobpa-
30BaHUA Jipo6eli, BBIGMpPATh CIIOCO6, MPUMEHATb CBOM-
cTBa apudMeTHUECKUX JAeHWCTBUH /i palMoHaJU3alUU
BbIUUCJIEHUH.

CocTaBJIAITh OTHOILEHUS U IPONOPIIMH, HAXOAUTB OTHOIIIE-
HUE BeJIMYUH, IeJIUTh BeJWYUHY B JAHHOM OTHOIIEHUHU.
HaxoauTh 3KclepuMeHTa/IbHbIM MyTEM OTHOLIIEHUE
JITMHBI OKPY>KHOCTU K €€ JuaMeTpy.
HHTepnpeTupoBaTh MacliTab KaK OTHOLIEHHE BeJIUYUH,
HaxXoAMThb MacuITab MJaHa, KapThl U BBIYUCIATD PacCTO-
AHHUA, UCNI0JIb3yS MacluTab.

OGBACHATH, YTO TAaKOE NPOIEHT, YIOTPeGJIITh 060POTHI
pedH Cco CJIOBOM «IPOLIEHT». BbIpaXkaTh NpPOLIEHTHI B
JApo6sX U Apo6U B MPOLIEHTAX, OTHOLIEHHE JIBYX BEJIMYHH
B MIPOIIEHTaxX.

BbIYMCAATD NPOLEHT OT YMCJIA U YUCJIO MO ero MPOLEHTY.
OKpyr/IATh APO6GU U MPOLEHTbI, HAXOAUTb IIPUOJIMKe-
HUS YHCeJL.

PemaTh 3aa4yM Ha 4acTH, NPOILEHTHI, IPONOPIHUH, HA
HaxoXJeHHe Apobu (MpoLeHTa) OT BeJUYHMHbI U BeJIUYH-
HBI IO €€ Apobu (mporeHTy), Apobu (mponeHTa), KOTO-
pblii coCTaBJ/sIeT OAHA BeJW4YUHA OT Apyrod. [IpuBoaUTS,
pa3éuparb, OLLeHUBATh pa3JIMYHbIE pelleHUs, 3alUCH
pelIeHHni TeKCTOBBIX 3a/ia4.

H3BiiekaTh UHPOPMAIUIO U3 TAGIUI] U AUAarpaMM, UH-
TepHpeTUPOBATh TabJIHUYHBIE JJaHHBIE, ONIpeie/ISITh Hau-
GoJiblllee 1 HAUMEHbIIIee U3 NPeICTaBJIEeHHBIX JaHHBIX




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

Harnaaanas
reoMeTpus.
CummeTpus
(64)

OceBast cumMeTpusd. LleHTpasib-
Hasi CHMMETPUSI.

[Toctpoenune
duryp.
[IpakTHyeckas pabora «OceBast
CUMMETPHUAN».

CUMMETPHUYHbIX

CuMMeTpHA B IPOCTPAHCTBE

Pacno3HaBaTh Ha yepTexaxX U U306paKeHUsIX, U3006pa-
JKaTh OT PYKH, CTPOUTH C TOMOIIbI0 HHCTPYMEHTOB ¢ HU-
rypy (oTpe3oK, JJOMaHY0, TPEYTroJbHUK, MPSIMOYTroJib-
HUK, OKPYXHOCTb), CUMMETPHUYHYIO JaHHOW OTHOCH-
TEJIbHO NMPSIMOU, TOYKH.

HaxoauTh mpuMepbl CUMMETPUH B OKpY’KalollleM MHUpe.
Moae/mmpoBaTh U3 6yMaru se GUrypbl, CHMMeTPHUYHbIEe
OTHOCUTEJIbHO MNpsIMOH; KOHCTPYHMPOBAThb reoMeTpUYe-
CKMe KOHQUTypalyM, HCIOJIb3ysl CBOWCTBO CUMMETpPHH,
B TOM 4HMCJIe C TOMOILbIO LIUPPOBBIX PECYPCOB.
HccnepoBaTh CBOWCTBA M3yYeHHBIX GUTYD, CBI3aHHbIE
C CUMMeTpHeH, UCIO0JIb3Ys IKCIIEPUMEHT, HabJII0leHHe,
MoJleJIMpOBaHHe.

060CHOBBIBATh, ONIPOBEPraTh C OMOIIbI0 KOHTPIPUMe-
pOB yTBepXK/JAeHHA 0 CHMMeTPUH GUTyp

BoipaxxkeHus
c GyKBaMH
(64)

[IpuMeHeHHe OYKB [Jis 3alHCH
MaTeMaTHYeCKUX BbIPa)XeHUH U
npejaoXXeHUi. bykBeHHble BbI-
pakeHHs W 4YHCJOBBIE IMOJCTA-
HOBKH.

BykBeHHble paBEeHCTBA, HaXO0X-
JleHre HEU3BEeCTHOTO KOMITIOHEHTA.
dopmyibl

Hcnosb3oBaTh GYKBbI [JiJIsI 0003HAUYEHUsT YHCeJ, PU
3alMCd MaTeMaTHYeCKUX YTBEpPXKAEHHUH, COCTaBJSAThb
GYKBEHHbIe BBIPQXKEHHUS 10 YCJIOBHIO 3a4a4H.
HcciiepoBaTh HeCJ0XKHble YHC/IOBble 3aKOHOMEPHOCTH,
HCII0JIb30BAaTh GYKBBI JJIsl UX 3aIHCH.

BBIYUC/IATB YUCI0BOE 3HaUYeHHe GYKBEHHOTO BhbIpaXke-
HUS NPU 33JJaHHBIX 3HAYEeHUSIX GYKB.

3anuceiBaTh GOpMYJIBI: IEpUMETPA U IJIOIIALU MPSMO-
YTOJIbHUKA, KBaZpaTa; AJHUHBI OKPY)KHOCTH, IJIOLIAAH
KpyTa; BBINOJHATH BBIYUCIEHUS 110 3TUM popMyJiaM.




CocTaBjsiTh (POpPMYyJIbl, BbIpaXKawIlie 3aBUCUMOCTH
MeX/ly BeJMYHMHAMH: CKOPOCTb, BPeMs, PAacCTOsIHUE; Iie-
Ha, KOJIMYECTBO, CTOUMOCTh; MPOHU3BOUTEJbHOCTh, Bpe-
Msl, 06bEM pPabGOThI; BBHIMOJHATb BbIYUCIEHHUS O 3TUM
dopmynam.

HaxoauTh HEU3BECTHbIA KOMIIOHEHT apudpMeTHIEeCKOTO
JerucTBUs

Harnaanas
reoMeTpus.
durypsl

Ha NVIOCKOCTH
(14 q)

YeTbIpéXyrojabHUK, NpuMephbl
4eTbIPEXYroJIbHUKOB.  [IpsiMo-
YroJIbHUK, KBaJpaT: CBOMCTBa
CTOPOH, YIJIOB, iUaroOHaJIel.

H3mepenue yrsios. Buzael Tpe-
YrOJIbHUKOB.

[lepumeTp MHOTI'OYTOJIBHUKA.
[nomane urypsl. Dopmysbl
IepuMeTpa U IJIOLWAAU NPsSIMO-
yrosbHUKA. [IpubamKéHHOE U3-
MepeHUe IJIoIagu QUryp.

[IpakTHyeckas pabora «Ilio-
aab Kpyra»

HN3o06pakaTh Ha HeJIMHOBAaHHOM U KJeT4yaTol 6ymare c
HUCIOJIb30BaHHUEM YEePTEKHBIX MHCTPYMEHTOB YeThbIpEX-
YTOJIbHHUKH C 3aJaHHbIMHA CBOMCTBaMU: C nmapaJijieJibHbI-
MU, NepHneHAUKYJAAPHbIMH, PaBHBIMU CTOPOHAMHU, Ips-
MBIMH YIJIaMH U Jp. paBHOOGeApeHHbIA TpPeyroJbHUK.
Ilpeasiarate U 06GCY>KAATh CHOCOOBI, aJITOPUTMBI I10-
CTPOEHHUS.

HccnepoBaTh, MCNOJIb3ysA IKCIIEPUMEHT, HabJIIOfeHHUe,
Mo/le/IMpOBaHUe, CBOMCTBA NPSAMOYTOJIbHUKA, KBaJpara,
pas3buBaTh Ha TpeyroJbHUKH. OGOCHOBBIBATH, ONIPOBEP-
raTh C IIOMOUIbI0O KOHTPIPHUMEPOB YTBEPXKJEHUA O INpH-
MOYTOJIbHHKe, KBaJipaTe, pacno3HaBaTb BepHble U He-
BepHbIe YTBEPXK/EHHUS.

H3MepATH ¥ CTPOUTD C IOMOIBIO TPAHCIIOPTHUPA YIJIbI, B
TOM 4HCJe B MHOTOYTOJIbHHKE, CPAaBHMBATh YIJIbI; pac-
NMO3HaBaTh OCTpble, NPSAMbIE, TyIble, Pa3BEPHYThIE YTJIbI.
Pacno3HaBaTbh, M306pa)kaTb OCTPOYTOJILHBIH, NPSIMO-
YTOJIbHBIN, TYNOYTOJIbHBIM, paBHOOeJpEeHHbIH, paBHO-
CTOPOHHHUM TPEYTroJbHUKHU.

BbIYMCAATb NepUMeTP MHOIOYTrOJIbHUKE, IJIOIAaJAb MHO-
royrojbHMKa pa30HMeHHeM Ha IpsMOYTroJIbHUKH, Ha paB-
Hble QUTYPBI, UCIOJIb30BaTh METPUUYECKHUE €UHHUIbI U3-
MepeHUs JUJIMHBI U IJIOLIA/IH.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

Hcnosib30BaTh NPUG/INKEHHOE U3MEPEHUe IJIUH U IJ10-
maJiel Ha KJeT4yaTod 6yMmare, NpUOJIMKEHHOE U3Mepe-
HHe JJIMHBbI OKPYKHOCTH, TJIOUIAAN KpyTra

[Mo10xuTE/NBHBIE
U OTpULaTe/IbHbIEe
qucaa

(40 4)

Hesble 4ucna. Moaysib YHCIA,
reoMeTpuyecKass HMHTepIlipeTa-
uuda moayJd. Yucaosble npome-
KYTKHU.

[TonoxxuTeAbHBbIE U OoTpULATEJIb-
Hble 4yucsa. CpaBHEHHE IOJIOKHU-
TEeJbHBIX U OTPHULATEJbHbIX Y-
cesl. ApudmeTuyeckue AelCTBUSA
C TOJIOKUTEJbHBIMH U OTpHLA-
TeJbHBIMH YHCJIAMHU.

PellleHne TeKCTOBBIX 33Ja4

I[IpuBOAUTH NPpUMeEPHI HCI0JIb30BaHUS B pealbHOU KU3-
HHU MOJIOXKHUTEJIbHBIX U OTPULIATEJ/IbHBIX YK CeJl.
H306paxkaThb IieJible YHCJa, MMOJIOKUTEJbHbIE U OTpPHUIlA-
TeJIbHbIE YHMCJIa TOYKAaMH Ha YUCJIOBOU NMPSIMOM, UCHOJIb-
30BaTh '-II/ICJ]OByI-O HpHMyI-O AJiFd CpPaBHEHHA YHCeJl.
I[IpuMeHsATh MpaBHJA CpPaBHEHUs, yNOPsAA0YMBATH Iie-
JIble YHCJIa; HAXOAUTh MOJyJ/Ib YUCJIA.

dopMy/IMpoBaTh NMpPaBUJIa BbIYNCIEHUS C MOJOXUTEb-
HBIMHU M OTPHUIATEJbHbIMU YHCJIaM{, HAXOAUTb 3Ha4e-
HHUA YHCJOBbIX BBIPAXXEHUH, CoJeprKallluX AelCTBUA
C IIOJIOXKUTENbHBIMU U OTPULATEIbHBIMU YHCJIAMHU.
IIpyMeHATb CBOWCTBA CJI0KEHUsS U YMHOXKEHHs [JIsI
npeo6pa3oBaHUs CYMM U MPOU3BeLEHUHN

IIpeacraBieHue
JaHHBIX
(69)

[IpaMoyrosibHasA cucTeMa KOOp-
JWHAT Ha IockocTtu. KoopauHa-
Thl TOYKH Ha IJIOCKOCTH, abcuuc-
ca ¥ opAMHaTa.

Ctos6yaTele U KpyroBble JHa-
rpaMMBbl.

[IpakTHyeckas pa6ora «IlocTpo-
eHHe JuarpaMm».

OGBACHATHh M WIIIOCTPUPOBATH MOHATHE NPSIMOYTOJIb-
HOW CHCTeMbl KOOPJMHAT Ha IJIOCKOCTH, UCIOJIb30BaTh
TEPMHHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOH IJIOCKOCTH
TOYKU U GUTypHI N0 3alaHHBIM KOOpAWHATaM, HAX0AUTh
KOOPAVHATHI TOYEK.

YuTraTh CcTOJIGYAaTble MW KpPYroBble JHarpaMMbl;
UHTEpPIpPeTHPOBATh JJaHHbIE; CTPOUTh CTOJIGYAThIE AUa-
rpaMMBbl.




PellleHre TEKCTOBBIX 3a/1a4, CO-
JepiKallux JaHHble, Ipe/CTaB-
JIEHHbIe B TabJ/MIaxX M Ha Jua-
rpamMmMmax

Hcnosib30Bath MHPOPMAIUIO, NPEJCTABJIEHHYI B Ta-
6JIMIAaX, Ha JiuarpaMMax JJisl pellleHus] TEKCTOBbIX 3aJa4
U 33/1a4 U3 peajibHOU KU3HU

Harnsaanas
reoMeTpus.
durypsl

B IIPOCTPAHCTBE
(9v)

[IpsIMOYTOJIbHBIA TapaJijesenu-
neja, Ky6, Npu3Ma, NHUpaMH/a,
KOHYC, IMJHHAP, ap u cdepa.
H3o6pakeHHe MPOCTPAHCTBEH-
HbIX ¢uryp. Ilpumepsbl pasBép-
TOK MHOTIOI'PaHHHUKOB, IHJIMH-
Jipa ¥ KOHyca.

[IpakTHnyeckass pa6ora «Cospa-
HUe MoJeJied MPOCTPAHCTBEH-
HBIX QUTYD».

[ToHATHEe 06'BEMA; €JUHUILBI U3-
MepeHHUs1 06béMa. O6BEM MpsIMO-
YroJIBHOTO  NapaJuiesenunesa,
Ky6a, popMysibl 06bEMaA

Pacno3HaBaTh Ha 4yepTexaX, pUCYyHKaX, OMMCBbIBATh IU-
paMuy, NpU3My, UUJIWH/ADP, KOHYC, 11ap, U306paxKaTh
HUX OT PYKH, MOJAEJUPOBATh U3 OyMaru, IJacTU/IHHA,
NpPOBOJIOKU U Ap. [IpUBOAUTH MpUMEPBI 06'bEKTOB OKPY-
JKawiero Mupa, MMernnux (bOprI Ha3BaHHBIX TeJI.
Hcnosib30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peGpo, IpaHb,
OCHOBaHMe, BbICOTA, paJIUyC U JUaMeTp, pa3BépPTKa.
H3yyaTs, UCII0JIb3ys SKCIIEPUMEHT, HAGJII/IeHHE, U3Me-
peHHe, MOZeJIMPOBaHHE, B TOM YHCJIe KOMIIBIOTEPHOE, U
ONUCHIBaTh CBOMCTBA HAa3BAaHHBIX TeJl, BbISABJISITh CXOA-
CTBa U Pa3/IMYUS: MeXXy TUPaMHU/L0U U MPU3MOH; MeX-
Ay UWJIMHJPOM, KOHYCOM U IIapOM.

Pacno3sHaBaTh pasBEéPTKU Mapalliesenunena, Kyba,
HNPU3MBbI, TUPAaMUAbI, KOHYCA, UJIHHAPA; KOHCTPYUPO-
BaTh JlaHHbIE TeJla U3 Pa3BEPTOK, CO3JaBaThb UX MOJEJH.
Co3paBaTh MOJeJ/IM IPOCTPAaHCTBeHHbIX ¢uryp (u3 Gyma-
I'Y, IPOBOJIOKY, IJIACTU/IKMHA U Ap.)

H3MepsTh Ha MOJeJIAX: JJIMHbI pé6ep MHOTOIPaHHUKOB,
JAuaMeTp luapa.

BeiBoAUTH popmMyJly 06bEMA NPSIMOYTOJILHOTO TMapaJsiie-
JIenuIeza.

BbryuciaTs no popMysiaM: 066EM NPsIMOYTOJIBHOTO Ta-
pasienenune/ia, Ky6a; UCIOJIb30BaTh €JMHUIIBI U3Mepe-
HUsI 06'bEMA; BBIYUCAATh 00BEMBI TEJI, COCTABJIEHHBIX U3
Ky06O0B, MapaJljieJIeMIel0B; pemaTh 3aJa4y C peajbHbl-
MU JaHHBIMU




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

[loBTOpEHMUe,
00600611IeHHE,
cUcTeMaTHU3alMs
(20 4)

[loBTOpeHUEe OCHOBHBIX MOHSATHUHN
U METOJI0B KYPCOB 5 U 6 KJIAacCOB,
0060011leHle U CHUCTeMaTH3alus
3HaHUH

BbIuuC/IATh 3HAaYEeHUS BbIPpaXKEHUH, CoJepKallluX HaTy-
pasibHble, 1eJible, OJIOXKUTEJbHbIE U OTPULIATENbHbIE
4HuC/a, OObIKHOBEHHBIE U JeCATUYHbIE JPOGU, BbIMOJI-
HSITh MPeo6pa30BaHUs YHMCe U BbIpaXKeHHUH.
BbiGupaTh CIIOCO6 CpaBHEHUS 4YHCEJ, BbIYUCIEHUH,
NPUMEHATh CBOMCTBA apudMeTHYeCKUX JeUCTBUN A/
palMoHaIU3aIMU BBIYUCIEHU .

PemaTh 3aa4u U3 peayibHOMN )KU3HHU, IPUMEHSTh MaTe-
MaTUYeCcKHe 3HAaHUA I pellleHUs 3a7ady U3 Jpyrux
MpeMeTOB.

PemaTh 3aa4u pa3HbIMU CIOCO6AMU, CPAaBHUBATh, BbI-
GUpaTh CIIOCOGHI pelleHUs 3aJa4H.

Ocy1ecTBAATh CAMOKOHTPOJIb BBINIOJIHSEMBbIX e CTBUMI
M CAaMOIIPOBEPKY pe3yJ/IbTaTa BbIYUCIEHUN




PABOYAA MNMPONrPAMMA YYEBHOIO KYPCA
«ANNTEBPA». 7-9 KZIACCbI

COAEPXAHME YYEBHOIO KYPCA (MO TOAAM OBYYEHMA)
7 Knacc

Yucna u eévtuucnenus
PaLIMOHa}'IbeIe Yncia

Jlpo6u O0OBIKHOBEHHbIE U JIECATUYHbIE, Tepexo]; OT OJHONU GOpPMbI
3anucu apo6en K Apyrou. [loHsATHe paljMOHAJBHOTO YK CJIa, 3aMKCh,
CpaBHEHUE, yNOpsA0oYHMBaHHUE paIlMOHAJNBbHbIX 4ucesl. ApudmeTuye-
CKHe JeHCTBUs C palMoOHAJIbHBIMH 4YuUcJaaMUu. PemeHue 3azad us
peasibHOUM MPAaKTHUKU HA 4YacCTH, HA APOOH.

CTeneHb C HaTypaJibHbIM IOKa3aTesJeM: OmpejiesieHue, mpeobpaso-
BaHHeE BBIPOKEHUH HA OCHOBE OIpe/leIeHUs], 3aMUCh OOJbIINX YHCEJI.
[Tpo1eHTHI, 3aIUCh MIPOIEHTOB B BU/Jie POOU U APOOU B BHUE MPO-
eHTOB. Tpu OCHOBHBbIE 33J]a4yMl Ha NMPOIEHTHI, pellleHrue 3a4a4 U3
peasibHOM MpPaKTHUKH.

[IpuMeHeHUe NPU3HAKOB IeJIMMOCTH, pa3JjioXKeHHe Ha MHOXKHUTe-
JIA HaTypaJIbHBIX YU CEJ.

PeasibHbIe 3aBUCHUMOCTH, B TOM YHCJIe IpsiMasi U o6paTHas MMpo-
MOPLIUOHAJTBHOCTH.

Anzebpauueckue svipariceHus

[lepeMeHHbIE, YU CI0BOE 3HAaYEHHE BbIpaKeHUs ¢ NepeMeHHOH. /lo-
NyCTHUMble 3HAa4YeHHUs NepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH
MeX/y BeJIMYMHaMU B BUzie GopmyJibl. Beruucienus no popmysiam.
[IpeobpaszoBaHre GYKBEHHbBIX BbIpa)KEHUM, TOXKJECTBEHHO paBHbIe
BBIpaKeHUs, NpaBUJIa peobpa3oBaHUsA CyMM U NPOM3BeJEHUH, Npa-
BHUJIa PaCKpPBITUS CKOGOK U NMpPHUBEJEHUS NMOJOOHbBIX ClaraeMblX.

CBoiicTBa CTeleHH C HAaTypaJbHbIM MOKa3aTeJeM.

OpHousleHbl U MHoOro4JieHbl. CTeneHb MHorouieHa. CJioXKeHUe,
BbIYMTAaHUE, YMHOXeHHEe MHOro4jeHoB. PopMyJibl COKPALLEHHOTO
YMHOXEHHUS: KBaJpaT CYMMbl U KBazpaT pasHocTU. PopmyJia pas-
HOCTH KBaJpaToB. Pasjio’keHHMe MHOTOYJIEHOB HA MHOXUTEJIH.

Ypasuenusn

YpaBHeHHe, KOpeHb ypaBHEHHs, NpaBuJa Npeob6pa3oBaHUsl ypaB-
HEeHU, PaBHOCUJIbHOCTb YPaBHEHUH.

JIuHellHOe ypaBHeHHe C OJHON NepeMeHHOM, YUCJ0 KOpHEeH Ju-
HEeHWHOro ypaBHeHHs], pellleHHe JHUHeUHbIX ypaBHeHUH. CocTaBe-
HYe YpaBHEHUH MO0 YCJA0BHUIO 3aZlayU. PellleHHe TeKCTOBBIX 33/a4 C
MOMOUIbI0 YPaBHEHU M.

JluHelHOE ypaBHeEHHUE C AByMs NepeMeHHbIMU U ero rpaduk. Cu-
cTeMa [IBYX JIMHEWHBIX YPaBHEHUH C JByMsl llepeMeHHbIMU. Pente-
HHe CUCTeM YpaBHeHUU criocoboM MoJicTaHOBKU. [IpumMepshl pele-



HHA TEeKCTOBBIX 3a4ad4 C IOMOIIBIO CUCTEM ypaBHeHHﬁ.

Koopounamer u zpagpuxu. ynukuyuu

KoopauHaTa TO4ukM Ha npsMod. Yuca0Bble IpOMeXyTKH. Paccro-
sSIHUEe MeX/Jy JByMsl TOYKaMHU KOOPAWHATHOHN NMpsAMOM.

[IpssiMoyrosibHasA cucTeMa KoopauHaT, ock Ox u Oy. A6cnucca U
op/iMHaTa TOYKH Ha KOOPJAHUHATHOM IJIoCcKOCTH. [IpuMephl rpadpukos,
3alaHHbIX dopMyaaMu. UTeHUe rpadUKOB peasbHbIX 3aBUCUMOCTEH.
[TousiTue pyHkuuu. 'paduk dpynkuuu. CBoictBa PyHKI M. JIMHEHN-
Hasa ¢yHKIUs, eé rpaduk. paduk dyHkuuu y = X . 'padpuyeckoe
pellieHHe JUHEeNHbIX YPaBHEHUHN U CUCTEM JIMHENHBIX YPaBHEHUH.

8 Knacc

Yucna u evituucnenusn

KBazpaTHBIH KOopeHb U3 yucJa. [IoHsaTHe 06 MppalOHAJIbHOM
yucsae. JlecATU4YHble NPUOJMKEHUS HppalMOHaJbHBIX 4yMces. CBOU-
cTBa apudMeTUYECKUX KBaJpaTHbIX KOPHEH U UX NMpPHUMEHEHHEe K
npeo6pa3soOBaHUI YHCJIOBBIX BBIPAKEHUU W BBIYHUCJAEHUSAM. Jlei-
CTBUTEJIbHbIE YUCJIA.

CreneHb C LeJbIM NOKa3aTeseM U eé cBoucTBa. CTaHJapTHas 3a-
MMUCh YUCA.

Anzebpauueckue sviparicenHusn

KBaspaTHbIH TpEXUsieH; pa3Jio’KeHHe KBaJ[paTHOrO TpEXdjeHa Ha
MHO>XHUTEJH.

Anrebpandeckass apo6b. OCHOBHOE CBOMCTBO ajirebpandecKou
Apo6u. CiiokeHUe, BBIYMTAaHUE, YMHOXKEHUE, JleJIeHHe aarebpanye-
CKHUX Apo6el. PanioHasbHble BhIPQ)KEHUS U UX peobpa3oBaHUe.

Ypasenenua u nepasencmea

KBazpaTHOe ypaBHeHHe, opMy/ia KOPHEH KBaJpaTHOIO YpaBHEHHUS.
Teopema BueTta. Pemienre ypaBHeHHH, CBOAALUXCA K JUHEHHBIM U
KBaZpaTHbIM. [IpocTeline fpobHO-panioHaIbHble YPaBHEHUSI.

['paduueckass nHTepnpeTaLnus ypaBHeHHUH ¢ IByMsl IlepeMeHHbIMHU
M CUCTeM JIMHEeHHBbIX ypaBHEHUU c JByMs mepeMeHHbIMU. [IpuMepsl
pelleHUs CUCTEM HeJIMHEeMHBbIX ypaBHEHUH C ABYMS NepeMeHHBbIMHU.

Penlenve TeKCTOBBIX 33/1a4 ajrebpanieckuM CIIO0CO60M.

YucsioBble HepaBeHCTBA M HUX cBoHcTBa. HepaBeHCTBO c oJHOU
nepeMeHHOH. PaBHOCHJIBHOCTL HepaBeHCTB. JIMHeHHble HepaBeH-
CTBa C 0JHOU nepeMeHHON. CUCTEeMBI JIMHENHBIX HEPABEHCTB C O] -
HOU MepeMeHHOU.

Dynxkyuu

[TonsaTue ¢pyukuuu. O6acTb onpeaeseHUs U MHOXXECTBO 3Haue-
HUul pyHKIuU. Cnoco6bl 3aaHusA GyHKIIUHN.

'padpuk dyHkuuu. UteHHe CBONUCTB GYHKIMU 10 €€ rpaduKy.
[IpuMepsb!l rpadukoB GYHKLHH, OTpPaKaloIIUX peasbHble NPOLECCHI.
QyHKI{FH, ONUChIBAIOLME MPAMYIO M 06paTHYI0 MPOMOPIMOHA/b-
Hble 3aBUCUMOCTH, UX Ipaduku. DYHKIUU y = X2, y = X3,



y = Xx,y=X. I'padpuyeckoe penieHre ypaBHEHUH U CUCTEM
YpaBHEHUU.

9 Knacc

Yucna u eévtuuciernus
JencTBUTENbHbIE YMCIa

PanvoHasipHble 4YHC/Ia, HUppallMOHa/JbHble 4YHMCJIa, KOHEYHble U
O6ecKOHeYHble JleCATUYHble Jp0o6U. MHOXKeCTBO [JIeCTBUTENbHBIX 4YH-
ceJl; IeiCTBUTeJ/IbHbIE YHUC/a KaK OeCKOHEeYHble JleCATHYHbIe pobu.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXECTBOM [IeHCTBU-
TeJIbHBIX YHCeJ U KOOPJUHATHON NMPSIMOU.

CpaBHeHUE AeUCTBUTENbHBIX 4Hces, apudMeTUyecKue JleHCTBUSA
C 1eWCTBUTEbHBIMU YHCJIaMU.

M3mepeHus, NpUOBNUKEHUS, OLEHKM

Pa3mephbl 06'b€KTOB OKPY?KalIero Mupa, AJUTeabHOCTb Mpoliec-
COB B OKpY’KalollleM MHpe.

[IpubaMKEHHOE 3HAYeHHE BEJHYUHbI, TOYHOCTb MPUOJIHIKEHHUS.
OxkpyrsieHue yuces. [I[pyukuaKa U olleHKa pe3yJibTaTOB BbIYMC/IEHUH.

Ypaenenuﬂ U Hepaeerncmea
YpaBHEHMSA C 0HOM NEPEMEHHOM

JIuHellHOe ypaBHeHHUe. PellleHUe YpaBHEHUU, CBOAAIIAXCS K JIU -
HeWHBIM.

KBagpaTHOoe ypaBHeHMe. PelneHune ypaBHEHUH, CBOJAIIUXCA K
KBa/ipaTHbIM. BbukBajipaTHOoe ypaBHeHue. [IpuMepsl pelieHus ypas-
HEHUU TpeTbel U YEeTBEPTOU CTelneHel pasyiodKeHUeM Ha MHOXKUTEJH.

Pemenue APO6HO-paLlMOHATbHBIX ypaBHEHUH.

PelreHre TeKCTOBBIX 33124 aJIre6pandeckKuM METO/I0M.

CHUCTEMbI YpaBHEHMM

YpaBHeHHe C ABYMs IIepeMeHHBbIMHU U ero rpaduk. Pemenue cu-
CTeM [JIBYX JIMHEHHbIX YpaBHEHUM ¢ JByMs IepeMeHHbIMU. PelieHue
CHUCTEM JIByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a Jipyroe —
BTOpOM cTemneHu. ['paduyeckas uHTepnpeTanusi CUCTEMbI YpaBHe-
HUH Cc JByMS lepeMeHHbIMU.

PenleHne TeKCTOBBIX 33/ia4 ajrebpanieckuM CII0CO60M.

HepaBeHcTBa

YucsoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JIMHEWHbIX HEPABEHCTB C OJJHOM NepeMeHHOMN. PemeHue
CHUCTEM JIMHEHWHBIX HEpPaBEHCTB C OJHOU mepeMeHHOW. KBagpaTHbie
HepaBeHCTBA. ['paduyeckass WUHTeprHpeTarnvsi HEepaBEHCTB W CUCTEM
HEPABEHCTB C IByMf NepeMeHHbIMHU.

Dynxkyuu
KBagpatuyHasa ¢yHKuus, eé rpaduk U cBoicTBa. [lapabosia, Ko-
OpAWHATHI BEPILIUHBI NapaboJibl, OCb CUMMeTpPUU NapaboJibl.



'pabduku dynkuui: y = kx, y =kx + b, y=
y = \/;,y = X W HUX CBOMCTBa.

Yucnoevle nocieoosameibHoOCMu
Onpe,qeneHMe M Cnocobbl 3a4aHMA YUCNOBbIX I'IOCﬂeAOBaTeanOCTel\;i

[ToHaTHE YUCIOBOM IOCJ/Ie0BATEJILHOCTU. 3a/laHUe MOoCJAen0Ba-
TeJIbHOCTH peKyppeHTHoH ¢dopmyJiol U GopMyJiol n-ro 4jeHa.
ApudmeTnyeckas M reomeTpuMyeckas nNporpeccum

ApudmMeTuyeckas M reoMmerpuyeckass nporpeccud. PopmyJibl n-
ro 4jeHa apupMeTHUUYECKON U reoMeTPUYECKON NMPOTPeccuy, CyM-Mbl
MePBBIX N YJIEHOB.

N3o6paxkeHre 41eHOB apudMeTHUYeCKOM U reoMeTpUyYecKou Mpo-
rpeccuy ToykaMM Ha KOOPJMHATHOM MJIOCKOCTH. JINHENHBbIN U 9KC-
MOHEHLMaJbHBIN pocT. Cl10KHbIE MPOIEHTHI.

MNAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMA MPUMEPHON
PABOYEWN MPOrPAMMbI KYPCA (MO rOAAM OBYYEHUA)

OcBoeHHe y4ebHOrO Kypca «Ajsre6pa» Ha ypOBHe OCHOBHOTO 06-
1mero o6pa3oBaHUsl JO/DKHO O06GECHeYuBaThb JOCTHIKEHUE CJIeyHNUX
NpeJMEeTHbIX 06pa30BaTeJbHbIX PE3y/JIbTATOB:

7 Knacc

Yucna u évtuucienus
BrinosiHATH, coyeTas yCTHble U NMHCbMeHHble NPUEMBI, apudme-
TUYeCcKHe JeHCTBUSA C palOHaJbHbIMH YHUC/IAMU.
HaxouTh 3Ha4YeHUA YMCJAOBbIX BbIpa)KeHUH; NPUMEHATb pa3Ho-
oGpasHble CIOCO6bl U NPUEMBI BBIYMCIEHHUS 3HAYEeHUH JPOGHBIX
BBIp@KEHUH, coJilep>KallluX OObIKHOBEHHble W JleCATUYHbIEe JPOGHU.
[lepexoauTh OT oHOU PopMBbI 3anKcH Yuces K Apyroi (nmpeobpaso-
BbIBaTb JECATHYHYIO Jpo6b B OGBIKHOBEHHYI0, OGbIKHOBEHHYIO
B JleCAATUYHYIO, B YACTHOCTHU B 6ECKOHEYHYIO JIeCATHYHYIO Ipo6b).
CpaBHHBaTh W YNOPAAOYMBATH pallMOHAJIbHbIE YU CJA.
OKpyr/aaTh YMCIa.

BBINMOIHATB NPUKUJKY U OLleHKY pe3yJ/ibTaTa BbIYUCIEHUH, OLleH -
Ky 3Ha4eHHUH YHCJIOBBIX BbIpa>KeHUH.

BbINO/MIHATL JEeHCTBUSL CO CTENEeHAMH C HaTypasJbHBIMM IOKa3aTe-
JIAMH.

[IprMeHATh NPU3HAKU JEeJUMOCTH, pa30KeHUe Ha MHOXKHUTEeJIU
HaTypaJIbHBIX YHCeJI.

PemaTp NpakTUKO-OpUEHTHPOBAHHbIE 3a/a4M, CBI3aHHbIE C OTHO-
IIeHWEM BeJHWYHUH, MPONOPLUOHAJBHOCTHIO BEJIUYMH, NPOLEHTAMU;
WHTEPNPETUPOBATh Pe3y/bTaThbl pelleHHs 3aJa4 C Y46TOM OrpaHH-
YeHUH, CBSI3aHHBIX CO CBOWCTBAaMU pacCMaTpPUBAEMbIX 06'BEKTOB.

Anceopauueckue ewviparicenust



Hcnosib30BaTh ajrebpanyeckyrd TEPMUHOJIOTHIO U CHUMBOJIUKY,
MPUMEHSTH €€ B MMpollecce OCBOEHUs y4ebHOro MmaTepuasa.
HaxoauTh 3HaYeHUs] OYKBEHHbIX BbIpaKeHUW MPU 3aJ[aHHbIX 3Ha-
YEeHUsIX NepeMeHHbIX.

BbINoOJIHATH NMpeo6pa3oBaHUs 1€JI0r0 BbIpa)KeHHsI B MHOTOYJIEH
MpuBeAeHNEeM MOAO00OHbBIX C/araeMbIX, pACKPbITUEM CKOOOK.
BBINOJIHATh YMHOXKeHUE OJHOYJIEeHAa Ha MHOTOYJIEH UM MHOTOYJIeHa
Ha MHOrO4YJIEH, MPUMEHSATh GOPMYJIbl KBaJipaTa CyMMbl U KBaJlpa-
Ta pa3HOCTH.

OcyiiecTBJATh pa3Jyo)XeHHe MHOT0YJeHOB Ha MHOXHUTEJH C I0-

MOIIbI0 BHIHECEHUS 32 CKOOKH 0011ero MHOXXUTEJISA, TPYNIHPOBKU

cjlaraeMbliX, IpUMeHeHUs POopMyJT COKPALEHHOTO YMHOXKEHHU .
[IpuMeHATH Npeo6pa3oBaHUs MHOTOUYJIEHOB JJisl pellleHusI pas-

JIMYHBIX 3a/1a4 U3 MaTEMaTUKH, CMEXHbIX IIPeJIMETOB, U3 peasb-
HOM MpaKTUKHU.

Hcnosib30BaTh CBOMCTBA CTENEHEN C HATYpaJlbHbIMH MOKa3aTessI-
MU [Jisl Ipeo6pa3oBaHUsl BhIpaXKeHUH.

Ypaenenusa u nepasencmea

PemaTp JiIMHelHbIEe ypaBHEHUSA C OJHOU NepeMeHHOW, NpUMeH A
NpaBuJa nepexosia OT UCXOJAHOT0 YpaBHEHHUA K PaBHOCHUJBHOMY
eMy. [IpoBepATH, ABIsAETCA JIM YUCJIO KOPHEM ypaBHEHHUH.

[IpuMeHATH rpaduyeckde MeTOAbl MPU peUleHUH JIMHEeHHBIX
YypaBHEHUHN U UX CUCTEM.

[log6upaTh NpuMepbl Nap 4YHces, ABJSIOLUXCA pelleHUueM JiH-
HEHNHOTro ypaBHEHUs C ABYMs llepeMeHHbIMH.

CTpouTb B KOOPJMHATHON IMJIOCKOCTHU rpaduk JIMHEHHOro ypaB-
HeHHUs C [BYyMs INepeMeHHBbIMH; M0JIb3ysch rpadrKoM, NPHUBO-
JUTHb IPUMephl pellleHUus ypaBHEHUs.

PemaTh cucTeMsl ByX JIMHENHBIX YypaBHEHUH C ABYMsA epeMeH-
HBIMH, B TOM 4HcJie rpadpUyecKH.

CocTaB/ATE M pellaTb JIMHEHHOe ypaBHEHHEe WJIM CUCTeMy JIMHEeH-
HBIX YPaBHEHUH O YCJOBUIO 33Ja4d, UHTePIpPeTUPOBATb B COOT-
BETCTBUHU C KOHTEKCTOM 3a/lauyM NMOJIyYeHHBbIH pe3yJbTarT.

Koopounamuotr u zpagpuxu. @ynukuyuu

M306paxkaTh Ha KOOPAUHATHON NPSMON TOYKH, COOTBETCTBYIO-
e 3alaHHbIM KOOpAWHATaM, JIy4d, OTPe3KH, UHTepBaJbl; 3a-
MMCbIBATh YMCJI0BbIE IPOMEXKYTKH Ha aJireGpandeckoM si3bIKe.
OTMeyaTh B KOOPAUHATHOHN MJIOCKOCTH TOYKHM I10 3aJlaHHBIM KO-
OopAuHAaTaM; CTPOUThb rpadUKU JIMHEUHbIX GyHKUUH. CTPOUTH
rpaduk GYHKIHUU Y = X .

OnuceIBaTh € MOMOILbI0 QYHKIMM U3BECTHbIE 3aBUCUMOCTH MeX-
Ay BeJMYUHAMU: CKOPOCTb, BpeMsl, PacCTOsSIHUE; IleHa, KoJiuye-
CTBO, CTOMMOCTb; IPOU3BOAUTEJBHOCTb, BpeMs, 06bEM pPabOTHI.
HaxouTh 3HaueHUe PYHKIUHM [0 3HAYEHUIO €€ apryMeHTa.
[ToHuMaTph rpadpuyeckuil cnocob npeacTaBJeHUsA U aHAJAHW3a UH-



dopmanuy; u3BJEeKaTb U UHTEPNPETHPOBATh HHPOPMALUIO U3
rpadMKoB peaJsIbHBIX MPOLLECCOB U 3aBUCHMOCTEH.

8 Knacc

HYucna u 6bl4UCIECHUS
Hcnosib30BaTh HadajibHble MpeJCTaBJeHHUsI O MHOXeCTBe Jeil-
CTBUTEJIbHBIX 4YHMCeJ JJisl CDaBHEHMUs, OKpPYTIJeHUs U BbIUHCIIE-
HUH; U306pakaTh AelCTBUTEbHbIE YHCJAa TOUYKAMH HAa KOOP/AH -
HATHOM NpsIMOM.
[IpuMeHATL MOHATHE apUPMeTHYeCKOro KBaJIpaTHOrO KOPHS; Ha-
XOJIUTh KBaJlpaTHble KOPHH, HCHOJb3ys NPU HEOO6XOJUMOCTH
KaJIbKYJISITOP; BBINOJHATL Ipeo6pa3oBaHUs BbIpakeHUH, coJiep-
»KalllUX KBaJlpaTHble KOPHH, UCI0OJIb3ysl CBOMCTBA KOPHEM.
Hcnosib30BaTh 3alKCH 6OJIBIINX U MaJiblX YHUCEJ C TOMOUbIO Jle-
CATUYHBIX Ipob6el U cTeneHel yucuaa 10.

Ancebpauueckue gwvipariceHus
[IpUMeHSATh MOHSATHE CTENEeHH C IeJibIM IoKa3aTeJseM, BbIIOJ-
HSITh NpPeoOpa30BaHUs BBIPAKEHUH, CoJepKallluX CTEelNeHU C Iie-
JIIM MOKa3aTeJIeM.
BBINOJIHATBL TOX/JIECTBEHHbIE MpPeo6GpasoBaHUsI palMOHaJIbHbIX
BbIpQ)KEHWH Ha OCHOBE MpPaBUJ JeWUCTBUU HAJL MHOTOYJIEHAMH U
aJre6bpanvyecKuMH APOGSIMHU.
PackyiazpiBaTh KBaipaTHBIN TPEXUJIeH HAa MHOXHUTEJIH.
[IpuMeHATh NPeo6pa30BaHUS BhIPKEHUN JIJIs PElleHUs pa3/ind-
HbIX 33/]a4 U3 MaTeMaTHUKH, CMeXHbIX IPeJMETOB, U3 peaJbHOU
MMPaKTHUKH.

Ypaenenusa u nepasencmea

PemaTe JiMHelHHBbIe, KBaJpaTHble YpaBHEHHA W palMOHAJIbHbIE
YpaBHEHHs, CBOAAILMEC K HUM, CUCTeMBbl IBYX YPaBHEHUH C JBYy-
Ms IepeMeHHbIMHU.

[IpoBOAUTE HpoOCTelIlNe HCCAe[0BaHUA YPaBHEHUM U CUCTEM
ypaBHEHHUH, B TOM 4YucCJje C IpMMeHeHHeM rpaduyecKux npej-
cTaBsieHUH (yCcTaHaBJMBATh, UMEET JIM YPaBHEHHUE HJIM cHCTeMa
ypPaBHEHHUH pelleHUs], eC/Id UMeeT, TO CKOJIBKO, U Ip.).

[lepexoauThb OT cji0BecHOH GOPMYJIMPOBKHU 3a/la4yy K eé ajnrebpa-
WYeCKOU MoJesr C NOMOIIbI0 COCTAaBJIeHHUs YPAaBHEHUS UJIM CH-
CTeMbl YpaBHEHUH, HHTEePIPETHPOBATh B COOTBETCTBUU C KOHTEK-
CTOM 3a/]la4¥ MOJIyYeHHbIH pe3y/bTarT.

[I[pMeHATh CBOMCTBA 4YHCJOBBIX HEpPaBEHCTB JJi1 CpaBHeHWUH,
OLleHKHM; pellaTh JIMHEeHHble HEpaBeHCTBA C OJHOM NepeMeHHOW U
UX CUCTEMBI; [laBaTh rpadUyecKylo HJJIIOCTPALMI0 MHOXeCTBa
pellleHW HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

Dynxkyuu

[lToHUMaTh U UCNOJb30BaTh QYHKLHMOHAJNbHbIE MOHATHS U A3BIK

(TepMUHBI, CUMBOJIMYECKHE 0603HAYEHHUS); ONpesieIATh 3HaUeHHe



YHKIMY 10 3HAYEHUIO apryYMEHTA; OINpesesssTh CBOMCTBA QYHK-
U no eé rpaduky. K
CtpouTb rpaduKy sjleMeHTapHbIX QYHKLUN BUja Yy = ;,y =x,2

y=x3,y= X,y =X ; ONUCbIBAaTb CBOUCTBA YUCJOBOH PYHK-
LUU 1o eé rpadHuKy.

9 Knacc

Yucna u eévituucnenusn

CpaBHHBATh U yHoOpsAA0YHWBATH paljiOHaJIbHble U HUpPpaLMOHaJb-
Hble YHCJa.

BhINMOJIHATE apudMeTHUIECKHE JeHUCTBUS C paljMOHANbHBIMU YHC-
JlaMHU, coyeTasi YCTHble U MUCbMEHHbIE NPUEMBI, BbITIOJIHATH BbI-
YHCJEHUSA C UPppPALMOHAJIbHBIMHM YU CJIAMHU.

HaxouTh 3HaUYeHUS CTeNeHel C I[eJbIMU MOKa3aTeJsIMU U KOp-
HeU; BIYUC/ATh 3HAUYEHUS YUCJIOBBIX BbIpaKEHUH.

OKpyrJaTh AEUCTBUTEJIbHbIE YHWCJA, BbINOJHATHL NPUKUIKY pe-
3yJIbTaTa BbIYHWCJIEHUH, OLJEHKY YHUCJOBBIX BhIpAXKEHHUU.

Ypaenenus u nepasencmaea
PemaTh JiMHeHHble U KBaJipaTHbIe YpaBHEHUs, YPaBHEHHs, CBOJS -
muecss K HUM, MPOCTeHIINe APOOGHO-palMOHATIbHbIE YPaBHEHHUS.
PemaTh cucTeMbl [IByX JUHEHHBIX YPaBHEHUH C ABYMS IepEMEH -
HBIMH U CHUCTEMBbI JIByX YPaBHEHHH, B KOTOPBIX OJJHO YpaBHEHHE
He SIBJISIEeTCS JJUHENUHBIM.
PemaTh TeKCTOBBbIE 3a/a4d ajareb6pandeckuM CIoco60M C MOMO-
IbI0 COCTABJIEHUS] yPAaBHEHUS WJIM CUCTEMBI BYX YPaBHEHUH C
JABYMS NepeMeHHbIMHU.

[IpoBOAUTE HpoCTeWINe HCCIe[0BAaHUA YPAaBHEHUM U CHUCTEM
ypaBHEHHH, B TOM 4yucJe C IpMMeHeHHeM rpaduyecKkux npej-
cTaBjieHUH (ycTaHaBJIMBATh, UMeeT JIM ypaBHeHUe WM cucTeMa
ypPaBHEHHUH pelleHUs], eC/Id UMeeT, TO CKOJIBKO, U Ip.).

PemaTe /iMHeliHble HepaBeHCTBA, KBaJ|paTHble HEpPAaBEHCTBA; H30-
6pakaTb pellleHHe HepaBeHCTB Ha YUCJIOBOW NpPSMOMH, 3allMChI-
BaThb pelleHHe C MOMOIbI CUMBOJIOB.

PemaTh cucTeMbl JIMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIOYAIOIlMe KBaJpaTHOEe HEPABEHCTBO; U300paXkaTh pelleHue
CUCTeMBbl HEPABEHCTB Ha YMCJ0OBOM NMPSAMOMH, 3alIUCbIBATh pellle-
HHe C MOMOILbI0 CUMBOJIOB.

Hcnosib30BaTh HEpaBeHCTBA NIPY pellleHWH pPa3JIMYHbIX 3a/a4.
Dynxkyuu
PacnosHaBaTh QyHKLUUM U3y4eHHBIX BUJOB. [loka3pIBaTh cxeMa-
THUYECKH Pacno/ioKeHUe Ha KOOPAMHATHOM MJIOCKOCTHU rpadpuKoB
byHkuuu Buga: y = kx,y=kx+ b,y = I_(,y = ax? + bx + c,

X
y=x3,y = X\G/ = X B 3aBHCHMMOCTH OT 3HaUueHUU koapouuu-



€HTOB; OMUCHIBATh CBOMCTBA QYHKIUU.

CTpoUTh U U306paxKaTb CXeMaTU4YeCKH rpadpuKH KBaJpaTUUHBIX
GyHKIUH, ONKChIBATh CBOMCTBA KBAJIpaTUUYHBIX QYHKIUN MO UX
rpadukam.

PacnosHaBaTh KBaJpaTHuHyl OGYHKIUIO Mo ¢opMyse, NPUBO-
JUTH NPpUMepbl KBaJIpaTUYHBbIX QYHKIMU HU3 peasibHON >KU3HH,

$U3MKU, reoOMeTPUH.
Apugmemuueckan u zeomempuueckas npozpeccuu
Pacno3HaBaTh apudMeTHUECKYI0 U TEOMETPUYECKYI0 TPOrpeccuu

IpU pa3HbIX cocobax 3a/laHusl.
BBINOJTHATH BBIYKCJIEHUS C UCIIOJIb30BaHUEM POPMYJ nN-ro 4jaeHa

apudMeTHUYEeCKON U FeOMEeTPUYECKOU NMpPOrpeccui, CyMMbl Iep-

BbIX N 4JIEHOB.
I/I306pa>1<aTb YJIeHbI ITOoC/jeJOBATE€JIbLHOCTH TOYKaMHMW HaA KOOPAH -

HaATHOM IJIOCKOCTH.
PemaTp 3ama4u, cBsI3aHHbIE C YUCJIOBBIMU I1OCJAE€/0BATEAbHOCTS -

MU, B TOM YHCJIE 33/Ja41 U3 peaibHOH *KU3HHU (C UCII0JIb30BAaHUEM
KaJIbKYJIITOPA, HUPPOBBIX TEXHOJOTUH).



TEMATMYECKOE NNAHUPOBAHME YYEBHOIO KYPCA (MO rO4AM OBYYEHWA)

7 Knacc (He meHee 102 )

HasBaHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coeprKaHue

OCHOBHBIE BHU/bI AeATE/IbHOCTHU 06yqalomnxca

Yucsia ¥ BbIYMC-
JIEHUA.
PanuoHa/ibHBIE
qucaa

(25 4)

[loHsATHE pallOHAJIBHOT'O YUCJIA.
ApudmeTHueckue JeHcTBUA C
paliOHaJIbHbBIMHU YHUCJIaMH.
CpaBHeHHe, yHnopsJO4YUMBaHUE
panrOHaJIbHBIX YHCeJI.

CTeneHb Cc HaTypaJIbHbIM MOKa-
3aTeJsieM.

PellleHre OCHOBHBIX 33jJlad Ha
Apo6H, MPOLEHThI U3 peaJbHOU
NPaKTHUKH.

[lpy3Haky [ejJuMOCTH, pasJio-
)KeHUsI Ha MHOXUTeJHM HaTy-
paJIbHBIX YHUCeJI.

PeasibHble 3aBucuMoctu. Ilps-
Masg M obpaTHas NpPOINOPIHO-
HaJIbHOCTHU

CucreMaTU3MpPOBaTh U 060ramaTh 3HaHUs 06 O6BIKHO-
BEHHbIX U JeCATHUYHbIX ,[l,pO6HX.

CpaBHHMBATh M YNIOPSA0YUBATh APO6GH, NIpeoOpa3oBbIBasi
MPU HEOOXOIUMOCTH JeCATHUYHbIE JPO6U B OOBIKHOBEH-
HbIe, 0ObIKHOBEHHbIE B AeCATHUYHbIe, B YaCTHOCTH B 6ec-
KOHEYHYIO JleCATUYHYIO IpO0b.

IIpiMeHATL pa3HOOGpa3HbIe CIOCOGHI U NMPUEMBI BbI-
4HC/JI€eHUs1 3Ha4YeHMI APOGHBIX BBIPAKE€HUM, cozeprKka-
IIMX OObIKHOBEHHble W JleCATUYHble JpOOU: 3aMeHATb
npU HeO6XOAUMOCTH JECATUYHYIO APOO6b OOBIKHOBEHHOM
1 OOBIKHOBEHHYI0 [JIeCATUYHOH, NMPUBOAUTL BBIpaKEHHE
Kk dopme, Haubosiee yAOOHOU /i BBIYHMC/IEHUH, MPeoo-
pas30BbIBATH APOGHbIE BBIPAXKEHHUA HA YMHOXKEHHUE U Jie-
JleHUe JIeCATUYHBIX Apo6Gel K JeHCTBUAM C LieJIbIMH 4HC-
JIaMH.

IIpBOAUTD YKC/I0BBIE M GYKBEHHbIE IPUMeEPHI CTeNeH!
C HaTypaJIbHbIM IIOKa3aTeseM, OO'bACHASA 3HA4YeHUs OC-
HOBaHUS CTENEHH U NoKasaTess CTeleHH, HaXOJAUTh 3Ha-
4yeHUs cTeneHed BuAa an (a — Jwb6oe palOHaJIbHOE
YHCJIO, N — HATypaJbHOE YUCJIO).

IToHMMAaTh CMBICJ 3aMUCH GOJIBIINX YHCEJ C IOMOILBIO
JeCATUYHBIX [po6el U cTeneHel yruciaa 10, I pUMeHSTh
HX B peasIbHbIX CUTYalHX.




Ha3paHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

I[IpyuMeHATh NpPU3HAKWA [EJIMMOCTH, Pa3JIOKEHUsS Ha
MHO>XUTEJIM HaTypaJIbHBIX YHCEeJI.

PemaTth 3afa4yM Ha 4acTH, MPOLIEHTHI, MPONOPIHUH, HA
HaxoXJieHue Apo6u (MpoleHTa) OT BEeJUYUHBI U BEJIHUYU-
HbI 110 €€ Apo6u (MpoLEeHTY), Apo6u (MpolleHTa), KOTO-
pBIM cocTaBJisieT O/iHA BeJMYHHA OT Jpyroi. IpuBoaUTS,
pa36upars, OLL,eHUBATh pPa3/IMdHble pelleHUs], 3aMUCU
pelleHru TeKCTOBBIX 33/a4.

Pacno3HaBaTh U OGBSCHATD, ONHUPAsCh Ha olpejelie-
HUs, IPSIMO NPOMOPIMOHATbHBIE U 06PAaTHO MPOIOPLIU-
OHaJIbHbIE 3aBUCHMOCTH MeXJy BeJMYHHaMH; NPHUBO-
AWTb IPUMePHbI 3THX 3aBHUCUMOCTEHN U3 peaJbHOTO MUPA,
W3 APYTUX y4eOHBIX MPeJMeTOB.

PemaTh MpakTUKO-OpHEHTHPOBAHHbIE 33Jja4U Ha JIpobu,
NPOLEHTHI, NMPSIMYI0 U 0O6PATHYIO MPONOPLHUOHATBHOCTH,
MPOIOPLHHU

Anre6pauyeckue
BbIpaXKeHU
(27 4)

BykBeHHBble BblpaxkeHHU4. [lepe-
MeHHble. JlonycTUMble 3Haye-
HUS NepeMeHHbIX. POpMyJIbI.
[lpeo6pa3oBaHre  GYKBEHHBIX
BbIPQ)KEHUH, PACKpBITHE CKOGOK
U IpUBeJleHHe NoL06HBIX cJlara-
eMBbIX.

CBoOMCTBA CTENEHU C HATypaJb-
HBIM ITOKa3aTeJIeM.

OBJIafeTh anre6paniyecKod TEPMHUHOJIOTHER U CUMBOJIU-
KOH, IPUMEHATH eé B Ipoliecce 0CBOEHHUS y4eGHOTo Ma-
TepHasa.

HaxoauThb 3HayeHUs OYKBEHHBIX BbIPa)XeHUH NpH 3a-
JAHHBIX 3HAYEHUAX OYKB; BBIMOJHATH BbIMUCJIEHUS I10
dopmynam.

BbINOJIHATB Npeo6pa3oBaHUA LEJIOTO BbIpaXKEHUSA B
MHOTO4YJIEH NMpPUBEJEHUEM NMOJOOHBIX CJaraeMblx, pac-
KpPBITHEM CKOGOK.




MHorousieHbl. C/I0’KEHUE, BbIUH-
TaHUe, yMHO>eHHe MHorouJe-
HOB. DPopMyJibl COKpaIEHHOTO
yMHO>eHUsl. Pa3yioxkeHue MHoO-
ro4/JeHOB Ha MHOXHUTeJU

BBINOJIHATH YMHOXXEHHE OJHOYJIeHA Ha MHOTOYJIEH U
MHOTO4YJIEHA HA MHOTO4YJIEH, IPUMEHATb GOpPMyJibl KBa-
JpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJAATh PasjioKeHHe MHOTOYJIEHOB HAa MHOXHUTE-
JIU NYTEM BBIHECEHUS 32 CKOOKU OOILLEro MHOXKUTEJs,
npuMeHeHUs: GOpMyJibl PA3HOCTU KBaJpaToB, Gopmy.
COKpaUEHHOTO YMHO€EHMUH.

IIpuMeHATh Npeo6pa3zoBaHUe MHOTOYJIEHOB /IS pelie-
HUS Pa3JIMYHbIX 33/jla4 U3 MaTeMaTUKHU, CMEXHBIX NpeJ-
MeTOB, U3 pealbHOU NMPaKTHUKH.

3HAKOMMTbCS C UCTOPHUEN PA3BUTHsS MaTEeMaTHUKH

YpaBHeHus
U HepaBeHCTBa
(20 4)

YpaBHeHHe, mpaBuJja mnpeobpa-
30BaHUA YpaBHEHHs, paBHO-
CHUJIBHOCTb YPaBHEHUH.
JluHeliHOe ypaBHeHHEe C OJHOU
IepeMeHHOH, pellleHUe JINHEH-
HbIX ypaBHeHUH. PelieHue 3aza4
C IOMOIbI0 YPaBHEHHUH.
JluHeliHOe ypaBHeHHE C JABYyMs
lepeMeHHbIMH U ero rpaduk.
CucreMa [JByX JIMHEUHBIX ypaB-
HEHUH ¢ JByMs IepeMeHHbIMH.
Pelienne cucrem ypaBHeHUH
CrIoco60M MOJCTAHOBKH U CIIOCO-
GOM CJIOXKEHUST

Pemath svHelHOe ypaBHeHHEe C OJHOM IepeMeHHOH,
NpHYMeHAs NpaBHJa [lepexo/ila OT UCXOJAHOr0 ypaBHEHU:A
K PaBHOCUJIbHOMY eMy 6oJiee mpocToro Buza. [IpoBepATs,
ABJIAETCA JIM KOHKpPeTHOe YHCJI0 KOPHEM ypaBHEHMS.
Moa6upaTs NpUMePBHI N1ap YHces, ABJAILINXCSA pelle-
HUEeM JIMHEMHOTO YpaBHEHMUS C IBYMS llepeMeHHbIMHU.
CTpOMTH B KOOPJMHATHOM MJIOCKOCTU rpad UK JUHEHHO-
ro ypaBHEHHU C JIByMs IlepeMeHHbIMH; M0JIb3YsCh I'pa-
duKOM, IPUBOAUTH MPUMeEPBHI pellleHUs YpaBHEeHUs.
HaxoauThb penieHue cucTeMbl [IByX JIMHEHHBIX YpaBHe-
HUH C IByMs NlepeMeHHBIMHU.

CocTaBJ/IATh M pemiaTh ypaBHEHHE WM CUCTEMY ypaBHe-
HUM 0 YCJIOBHIO 33/la4M, HHTEPIPETHPOBATbh B COOTBET-
CTBUHM C KOHTEKCTOM 33/layd MOJIy4eHHbIH pe3yJsbTaT

KoopauHaTtbl
u rpaduku.
dyHKu MU
(24 4)

KoopauHaTta TO4ykd Ha NpsAMOU.
YncsoBble NpoMexyTKu. Pac-
CTOSIHHE MeXAy ABYMsl TOYKaMU
KOOPJUHATHON NpPSIMOU.

H306pakaTb Ha KOOPAMHATHON NPSIMOM TOYKH, COOT-
BETCTBYOIIME 33JJaHHBIM KOOpJMWHATaM, JIy4Hd, OTpe3-
KH, MHTEPBaJ/Ibl; 3alMUCbIBaTh UX Ha alrebpandyeckom
SI3BIKE.




Ha3paHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

[IpamMoyroJsibHas cucreMa Koop-
JWHAT Ha IJIOCKOCTHU. [IpruMepbl
rpadrKoB, 3aJlaHHbIX popMy.ia-
MU. UTeHHe rpadHKOB peasib-
HBIX 3aBUCUMOCTEM.

[lonsatue ¢yHkuuu. Ipadpuk
$ynknuu. CeolicTtBa PyHKIHHN.
Jlunetinaa dyHkuusda. Iloctpoe-
HUe rpaduka JuHeHHOU PyHK-

uuu. 'paduk pynkuuny = x

OTMeuaThb B KOOPJMHATHOM NJIOCKOCTH TOYKH 110 33/]aH-
HbIM KOOpPJHWHATaM; CTPOUTb I'padUKHU HECTOXKHBIX 3a-
BHCUMOCTeH, 3a/laHHbIX popMy/s1aMH, B TOM YUCJIE C TO-
MO0 IMPPOBBIX JJAG0PATOPHUH.

IIpuMeHATh, U3y4YaTh NPEHMYIECTBa, HHTEPNPETUPO-
BaThb rpaduyeckuil cnocob npeacTaBJeHUs U aHaJIH3a
pasHoo6pa3HoOl KU3HEHHOU uHpopMaIUU.

OcBauBaTh NoHATHEe QYHKIMH, OBJaJeBaTb QYHKILMO-
HaJIbHOU TEPMHUHOJIOTHUEH.

PacnosHaBaThb JiMHelHY0 PyHKIHIO y = kx + b, onu-
ChIBATh €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAaYeHUN K03 -
dunuenTton k u b.

CtpouTh rpadukm JiMHeHHONW OQYHKIUH, YHKLUH
y=X.

Hcnosib3oBaTh BUPPOBbIE pecypchbl [ IOCTPOEHUS
rpadrkoB GyHKUHN U U3yIeHUs UX CBOWCTB.
[lpuBOAUTH NpUMepPHI JIMHENHBIX 3aBUCHUMOCTEN B pe-
QJIbHBIX MpOLeccaxX U ABJIEHHUAX

IloBTOpEeHHE
M 0000611 eHre
(64)

[loBTOpeHUEe OCHOBHBIX NOHATUU
U MeTOJIOB Kypca 7 KJacca, 0606-
IeHrue 3HaHUH

Bb16UpaTh, NPUMEHATD OLL€eHUBATh CIIOCOOBI CPAaBHEHUS
4yuceJ, BbIYUCIEHUH, NPeo6pa3oBaHUM BbIpaXKEHUH, pe-
IIeHUsI ypaBHEHUH.

OcylecTB/IATh CAMOKOHTPOJIb BbINIOJIHAEMBbIX JeHCTBUN
M CaMOIIPOBEPKY pe3yJibTaTa BbIYHUCJIEHUH, Tpeobpaso-
BaHUH, NOCTPOEHUH.




PemaThb 3aa4M 13 peajibHOM KHM3HU, IPUMEHSATh MaTe-
MaTU4YeCKUe 3HAHUsA J[Jis pellleHus 3ajJad U3 ApYyrux
npeJMeTOB.

Pemrath TeKCTOBbIE 3ajayH,
CnoCco6bI pellleHrs 3aJa4u

CpaBHMBaTh, BBIGMpPATh

8 knacc (He meHee 102 y)

HasBaHue
pasgena (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coJeprKaHue

OCHOBHBIE BHU/bI eATE€/IbHOCTHU o6yqalomnxca

Yucia U BBIYMC-
nenusa. Ksaapar-
Hble KOPHU

(15 4)

KBagpaTHbII KOpeHb U3 YUCIA.
[loHsATHE 06 UppaAIOHAJIBHOM
yucJe. [lecATHYHbIE NPUGIHAKeE-
HUSA UppalOHa/IbHBIX YHCeJl.
JericTBuTesbHble yncsa. Cpas-
HeHHe JIeUCTBUTEJIbHBIX YHCeJl.
ApudmMeTHnueckuil KBaJpaTHbIN
KOpEHB.

YpaBHeHUe BUJaA X2 = a.
CBoiicTBa apudpMeTHIeCKUX KBa-
JApaTHbIX KopHel. [IpeoGpasosa-
HHEe YMCJIOBBIX BbIpaXKeHUH, CO-
JeprKallyux KBaJpaTHble KOPHU

dopmy/iMpoBaTh onpejeeHHe KBaJ[paTHOr0 KOPHA U3
4ucIa, apudMeTUYeCcKoro KBaJJpaTHOr0 KOPHH.
IIpyMeHATB Ollepallylo M3BJIeYeHUs KBaJAPaTHOrO KOPHHA
M3 4YUCJa, MCHOJIb3Ys NPHU HEOOXOAMMOCTH KaJbKYyJIs-
TOP.

OneHUBaTh KBaJipaTHble KOPHM LieJIbIMU YUCIAMU U Je-
CATUYHBIMH JPOGSAMHU.

CpaBHMBATh U yNOpAJ04YUBaATh palMOHAJbHblIe U UpPpa-
LIMOHA/IbHbIE YMUCJIa, 3alIMCAHHBIE C IOMOLbIO KBaJpaT-
HbIX KOpHEH.

HccinepoBaTh ypaBHeHHe X2 = @, HAXOJUTb TOYHbIE U
NPUGIMKEHHBIE KOPHU nIpu a > 0.

HccnenoBaTb CBOMCTBA KB3aJ[paTHBIX KOPHEH, MPOBOJS
YHCJIOBble 3KCMEPUMEHTBI C UCIOJIb30BAaHUEM KaJIbKYJIs-
Topa (KoMIbloTEepa).

JloKka3bIBaTh CBOMCTBA apudMeTHYEeCKHX KBaJAPaTHBIX
KOpPHEH; NPUMEHSATh UX JJs Tpeobpa3oBaHUs BbIpaXKe-
HUH.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

BbINOJIHATH Npeo6Gpa3oBaHMsl BbIpAXKEHUH, coJepiKa-
IIUX KBaJpaTHble KOPHU. BbIpakaTb NepeMeHHble U3
reoMeTpUYeCKUX U GU3UYECKUX GOPMYIIL.

BbIYHC/IATHh 3HAaYE€HUsI BhIPDAXKEHUH, COJleprKalllux KBa-
JpaTHbIe KOPHHU, UCIOJIb3YsI IPU HEOOGXOJUMOCTH KaJlb-
KYJIITOP.

Hcnob30BaTh B XO/ie pelleHUs 33/1a4 3JeMeHTapHble
Npe/CTaBJIEHUs], CBsI3aHHbIE C NPUGJIMKEHHBIMHU 3Haue-
HUSIMU BEJIUYMH.

3HAKOMHUTBCSI C UICTOPHMEH pa3BUTHA MaTeMaTHKHU

Yucsia ¥ BbIYHUC-
JeHud. CterneHb

C 1eJIbIM NMOKas3sa-
TeJieM

(79)

CTemneHb C LeJIbIM ITI0Ka3aTesaeM.
CranziapTHas 3aluchb 4YMCIa.
PasMepbl 06'bEKTOB OKpY’Kalo-
mero mMupa (0T 3/JeMeHTapHbIX
YacTHUI], 10 KOCMUYECKUX 00 beK-
TOB), IVINTEJbHOCTD MPOIECCOB B
OKpY>KalollleM MHDe.

CBOMCTBA CTEIIEHH C 1LIeJIbIM 10~
KasaTeJsieM

®opmMy/IMpOBaTh ONpejeseHHe CTeNeH! C LeJbIM M0Ka-
3aTeJsieM.

IlpeacTaB/IATE 3aMCh GOJIBIIMX U MaJlbIX YMCeJ B CTaH-
JapTHoOM Bue. CpaBHMBATh YK CJ/IA U BEJIMYUHBI, 3al1-
CaHHble C UcnoJib30BaHUeM cTeneHu 10.

Hcnosib30BaTh 3anMCh 4Kces B CTaHAAPTHOM BHJE AJI
BbIpQ)KEHHSI pa3MepOB 00'beKTOB, AJIMTEJbHOCTH NpoLiec-
COB B OKpY>KaloleM MHpe.

®opmMyIMpoOBaTh, 3aNIUCHIBAaTh B CUMBOJIMYECKOH ¢op-
Me ¥ WJIIOCTPUMPOBAaTh IPUMePaMHM CBOWCTBA CTeIEeHU
C 1eJIbIM IIOKa3aTeJseM.

IIpyuMeHATh CBOMCTBA CTelleHH [iJis Mpeo6Gpa30BaHUSA
BBIP&KEHUH, CO/IepKalllUX CTENEHH C IleJIbIM IoKasaTe-
JieM. BbINOJTHATB AeHCTBUSA C YUC/IaMy, 3allHCAHHBIMU B
CTaHJAPTHOM BU/ie (YMHOXeHHUe, JleJleHHe, BO3BeJleHHe

B CTEINEHD)




Anre6pauyeckue

KBagpaTHblil TpéxusieH. PasJio-

Pacno3HaBaTh KBaJpaTHbIHA TPEXUJieH, YCTaHABJIUBAaTb

BbIpaXKeHHUs. >)KEHHe KBaJ[paTHOr0 TPEXYJIEeHA BO3MOX>XHOCTb €r'0 pa3JIOXKeHHUs] HA MHOXXUTEJIU.

KBaapaTHbIH Ha MHOXUTEJHN PackyasbIBaTh HA MHOXKUTEJ/IM KB3J[paTHbIM TPEXYJIEH

TPEXYJIeH C HEOTPHUIATEbHBIM JUCKPUMHUHAHTOM

(54)

Anre6pauyeckue Anre6panyeckass Apo6b. Jlomy- 3anuceIBaTh ajre6panyeckye BelpakeHUsi. Haxoaurthb

BbIpaXKeHUs. CTHMble 3Ha4Y€HUs IEPEMEHHBIX, 06J1acThb onpeJiesIeHNsl pallMOHAJIBHOTO BbIpaXKEH HS.

AnreGpanyeckas BXOJISILIMX B aJireGpanyeckue BbINOJJTHATB YHC/I0BBIE MTOJICTAHOBKYU U BBIYUC/ISATH 3Ha-

JApoGhb BbIpa>keHUs1. OCHOBHOE CBOWCTBO 4YeHHe Apo6H, B TOM YHCJIE C TOMOLIbIO KaJbKYJISITOPA.

(15 4) anre6panydeckoi apo6bu. Cokpa- $opMy/IMPOBATB OCHOBHOE CBOMCTBO aJirebpanyeckoi
1eHue Apo6ei. Opo6U U IPUMEHSTH ero /IJ1s1 Mpeo6pa3oBaHUs Jpo6ei.
CnoxkeHue, BbIYUTaHHE, YMHO- BbINOJIHATH AENUCTBUS C a/Ire6panyecKUMU AP0 O6IMHU.
>)KEHHe U JleJleHHe aJjrebpaunye- [IprMeHATb Npeobpa3oBaHUsA BbIpaXKeHUH /15 pelleHUs
ckux apo6eit. [Ipeo6pasoBaHue 3a/la4. BelpaxkaTh nnepeMeHHble U3 Gpopmy.s (dusnye-
BbIp&)KEHUH, cojlepkalliUx asre- CKHX, FTeOMeTPHUYEeCKHUX, OIIMChIBAIOIINX ObITOBbIE CUTYa-
Gpandeckue Apob6u L1 H)

YpaBHenusa KBagpaTtHoe ypaBHeHue. Henour- PacnosHaBaTh KBaJipaTHble ypaBHEHMUS.

Y HepaBeHCTBa. HOe KBaJpaTHOe ypaBHEHHe. 3anuceiBaTh GOpPMYJIy KOpHEH KBaJpaTHOIo ypaBHe-

KBagpaTHbie dopmysia KOpHEH KBaZpaTHOIr'O HUA; pellaTh KBaApaTHble YyPaBHEHUsA — IOJIHbIE U He-

ypaBHeHU ypaBHeHUs. Teopema Buera. IOJIHbIE.

(15 4) PemeHve ypaBHeHUH, CBOASIIUX- IIpoBoAUTL MpocTelilive MCCAeA0BaHMSA KBa/JpaTHBIX

cq K KBaZpaTHbIM. [IpocTeiimune
JAPOGHO-palOHaIbHbIE YpaBHe-
HUS.

PelleHne TEKCTOBBIX 3ajay C IO-
MOIIBI0 KBa/IpaTHBIX YpPaBHEHHUH

YpaBHEHU M.

PemaTh ypaBHeHMs, CBO/AIIMECHA K KBaZIpaTHBIM, C I10-
MOIIIbI0 MPeo6pa30BaHUU U 3aMeHOH NepeMeHHOH.
Ha6moaaTh U aHA/IM3UPOBATh CBSA3b MEX/Y KOPHAMHU U
ko3pduLMeHTaMU KBaJ[paTHOI'O YpaBHEHMUS.
dopmysiMpoBaTh TeopeMy BueTa, a Takke 06paTHYIO
TeopeMy, NPUMEHATb 3TH TEOPEMBbl JJIS pelleHUs
3aa4.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

PemiaTh TeKCTOBBIE 33Ja4U a/re6panyeckyM CIIOCOGOM:
epexoUTb OT CJIOBECHOU GOPMY/IMPOBKHU YCIOBUS 3a-
Ja4u K ajare6pandyeckod MojiesiMd NMyTEM COCTaBJIEHUSA
YpPaBHEHUS; pellaTh COCTaBJIeHHOE ypaBHEHHE; UHTEp-
NpeTUPOBATh Pe3yJibTaT.

3HAaKOMMTBCSI C UCTOpPHMEN pa3BUTHSA aareGpbl

YpaBHeHus

U HepaBeHCTBa.
CucreMsl ypaBHe-
HUM

JluHeliHOe ypaBHeHUE C JBYMs
rnepeMeHHbIMH, ero rpaduk,
NpUMephbl pellleHUsI ypaBHEHUH B
LleJIbIX YHCJIaX.

PacnosHaBaTh JMHeHHble YPaBHEHUS C JIByMs IlepeMeH-
HbIMH.

CTpoMTh rpadUKH JIMHEHHBIX ypaBHEHUH, B TOM YHCIe
HCM0JIb3yA B POBbIE PECyPCHL.

(13 4) Pelienue cucreMm ABYX JIMHeH- PassnyaTh napasjiesibHble U IepeceKarouidecs: MnpsiMble
HBIX YPaBHEHUU C AByMs nepe- M0 UX YpaBHEHHUAM.
MeHHBbIMU. [IpumMepsl pelieHus PemraTek cucTeMbl [ByX JUHENHBIX YPAaBHEHHUH C JByMs
CHUCTEM HeJIMHEUHBIX YpaBHEHHUH NepeMeHHbIMH IIOJICTAHOBKOW U CJIOXKEHUEM.
C IByMs IlepeMeHHbIMHU. PemaTp npocTreliive cUCTeMbl, B KOTOPBIX OJHO M3
I'paduueckas wuHTepHpeTaLUs YPaBHEHUH He AABJIAETCA JUHEUHBIM.
ypaBHEHHUA C JByMs IlepeMeHHbI- IlpuBoauTh rpaduyeckylo MHTepHpeTanul0 pelleHUs
MU U CUCTEM YPaBHEHHUH C JABYMs YpaBHEHHUS C ABYMs NepeMeHHBbIMH U CUCTEM ypaBHEHHUH
repeMeHHBIMH. C [IByMs NepeMeHHbIMH.
PelleHWe TEKCTOBBIX 33/ay C Mo- | PemaTh TeKcTOBbIe 3aJa4Hu ajre6pandecKUM Croco6oM
MOILBIO CUCTEM YpaBHEHHUH
YpaBHeHudA YucsoBble HepaBeHCTBA U UX ®opMy/IMpOBaTh CBOMCTBA YHCJIOBBIX HEPABEHCTB, WJI-
U HepaBeHCTBa. CBOMCTBa. JIIOCTPUPOBATH UX HA KOOPAUHATHOU NMPSMOH, AOKa3bI-
HepaBeHcTBa HepaBeHCTBO € 0iHOU nepeMeH- BaTb ajirebpanvecKu.

(12 4)

HOU. JInHellHble HepaBeHCTBA C

IIpuMeHATb CBOMCTBA HEPABEHCTB B X0/l pellleHHs 3a/1ad.




OZJHOU NepeMeHHON U UX pellle-
Hue. CUCTeMbl JINHEWNHBIX Hepa-
BEHCTB C O/IHOM MepeMeHHOU U
UX pelleHue.

H306pakeHue pelleHuss JUHeH-
HOI'O HEPABEHCTBA U UX CUCTEM
Ha YMCJI0BOM NpsAMOU

PemaThb 1MHelHble HEPpAaBEHCTBA C OHOU NTepeMeHHOH,
HU300paXkaTh pellleHHe HepaBEeHCTBA HA YUCJIOBOU Npsi-
MOH.

PemaThb cucTeMbl JIMHEHHbIX HEPAaBEHCTB, U300paXkaTh
pellieHHe CUCTeMbl HEPAaBEHCTB Ha YHCJI0BOU NpsIMOU

dyHKIUU.
OCHOBHBbIE
MOHATUSA
(54)

[lonatune Jynknuu. O6acThb
onpeje/ieHUs] 1 MHOXeCTBO 3Ha-
yeHUH ¢yHkuu. Cnoco6bl 3aja-

HUs QyHKIUHN.

'paduk Jynkuuu. CBoMcTBa
dyHKLIMH, UX OTOOpaXkeHHe Ha

rpaduke

Hcnonb3oBath GYHKILHMOHAJbHYI0 TEPMHUHOJIOTUI0 U
CHUMBOJIMKY.

BbI4UCAATh 3Ha4eHUA GYHKIUH, 3aJJaHHBIX PopMyJaMU
(mpy1 Heo6XOAMMOCTH HCIOJIb30BaTh KaJIbKYyJSTOp); €O-
CTaBJIATh TaGJ/JIHIbI 3HAYEeHUN QYHKIHU.

CTpouTh no TO4YKaM rpaduku GyHKIUH.

OnuceiBaTh CBOMcTBa QYHKLMM Ha OCHOBe eé rpadudie-
CKOTIO Mpe/icTaBJIeHU.

Hcnosib3oBaTh QYHKIMOHAJIBbHYI0O TEPMHUHOJIOTHIO H
CHMMBOJIMKY.

HccnepoBaTh npuMepbl rpaduKOB, OTPAXKAIOILIUX peaslb-
Hble Npoleccel U ABieHus. [IpMBOAUTH NPUMePBHI 11PO-
1IECCOB U sIBJIEHUU C 3a/laHHBIMU CBOMCTBAaMU.
Hcno/ib30BaTh KOMNBIOTEPHbIE MPOrpaMMbl /Ui I10-
cTpoeHus rpadprukoB GYHKIUN M U3yYeHHUsS UX CBOUCTB

dyHKIUU.
YucioBble
byHKIMMN
(94)

YreHue U nocTpoeHue rpaduKoB
dyuknui. [Ipumeps! rpadukoB
GYHKIMH, OTparkalolux peaib-
Hble POLeCCHI.

DYHKIMY, ONUChIBAIOLIHE MPsI-
Myl U OGpaTHYIO NPOMNOPIHO-
HaJ/IbHble 3aBUCUMOCTH, UX Ipa-
¢uku. 'nnepobosa.

Haxoauts c noMombio rpadpuka GyHKINY 3HAYEHUE O/JI-
HOM M3 paccMaTpHUBaeMbIX BEJIMYHUH 110 3HAYE€HUIO IPY-
rom.

B Hec/I0XHBIX ciydasix BbIpa)kaTb (GpopmMyJioil 3aBUCH-
MOCTb MeXJy BeJHYMHAMHU.

OnuchiBaTh XapaKTep U3SMEeHEeHUA OAHOﬁ BE€JINYHHEI B
3aBUCHUMOCTHU OT MU3MEHEHHUA ApyFOﬁ.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

'paduk GyHKIUU Y = X2.
DyHKIUU Y = X2, y= x3,
Yy = Xx,y=X;rpadpudeckoe
pellleHHe ypaBHEHUH U CUCTEM
ypaBHEHHU

Pacno3HaBaThb BU/1bl U3ydyaeMbIx GyHKLIUH. [IoKa3bI-
BaTh CXeMaTH4YeCKH I0JI0’)KeHe Ha KOOpJAUHATHOM IJIo-
cKkocTU rpadukoB OGYHKIUN BuAA: y = X2, )y = X3,
Yy = XxXy=X.

Hcnonb3oBaTh QYHKIHUOHAJAbHO-TpadpudecKue mnpej-
CTaBJIEHUA /I pellleHUs U UCCIeJ0BaHUs ypaBHEHUH U
CHCTEM YpaBHEHUM.

IIpuMeHATH BUPPOBBIE pecypchl /iJis1 NOCTPOEHHUs I'pa-
dukoB PyHKIUMN

IloBTOpEeHue
1 0600611 eHre
(64)

[IoBTOpeHHe OCHOBHBIX MOHATHUU
U METOJ0B KypcoB 7 U 8 KJIaccoB,
0060011eHHe 3HAaHUH

Bp16MpaTh, NPUMEHATD, OLleHUBATh CIIOCOGbI CPaBHEHUA
4yuces, BbIYMCJEHUH, Mpeo6pa3oBaHUM BbIpaXKeHUH, pe-
LIeHUA YpaBHEHUM.

OcylecTB/IATh CAMOKOHTPOJIb BbINIOJIHAEMbIX AeUCTBUN
M CaMOINIPOBEPKY pe3yJibTaTa BbIYHUCJIEeHUH, Ipeobpaso-
BaHUH, NOCTPOEHUH.

PemaTh 3a4a44 U3 peabHOM »KU3HU, IPUMEHATb MaTe-
MaTU4YeCKHe 3HaHHUA /I pelleHUs 3a4ad U3 Jpyrux
npeJMeTOB.

PemaTh TeKcTOBBIe 3aAa4M, CPaBHHUBATb, BbIOUPATh
Ccnoco6bl pelleHus 3a4a4u




9 knacc (He meHee 102 y)

HasBaHue
pa3jea (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

Yucsia ¥ BbIYHUC-
JeHus. /lefictBu-
TeJibHbIE YHC/IA

(94)

PanjmoHanbHble 4uMc/a, Uppalu-
OHaJIbHbIe YUCJIA, KOHEeYHble U
GeCKOHeYHble JleCATUYHbIe 1PO-
6Uu. MHOKeCTBO JIeHCTBUTEb-
HBbIX 4HceJs; JAeWCTBUTeJbHbIe
4ucJia Kak 6ecKOHeYHble Jlecs-
TUYHbIe Apo6u. BsauMHoO ofHO-
3Ha4YHOEe COOTBETCTBHE MeXAy
MHO>X€CTBOM  J1eMCTBUTEJbHbIX
4HCes U MHOXXeCTBOM TOYeK KO-
OpAUVHATHOM NMPSIMOH.
CpaBHeHUe [eHWCTBUTEJIbHBIX YU-
ces1, apudpmMeTHIecKHe JeHCTBUA
C leiCTBUTE/IbHBIMU YHCIAMU.
[IpubmKéHHOE 3HaYeHHe BeJlu-
YUHBI, TOYHOCTb NPHUOTHKEHUS.
OxkpyryieHue uynces. [Ipukngka u
OlLleHKa pe3yJ/IbTaTOB BbIYHCJIE-
HUN

PasBuBaTh npejcTaBJeHUsA O YMCIaX: OT MHOMeCTBa
HaTypaJIbHbIX YHCeJ [0 MHOXXeCTBa JeUCTBUTEJbHBIX
yuce.

O3HaKOMMUTBCA C BO3MOXXHOCTBIO ITPe/ICTaBJIeHUs Jleu-
CTBUTEJILHOTO YUC/IA KaK 6ECKOHEYHOU JIeCATUYHOM JIpO-
61, NPUMEHATD JeCITUUHbIE MPUOIMKEHHUs PALlMOHAb-
HBIX U UPpPALUOHAJIBHBIX YHUCeJI.

HN306paxkaTh JeiCTBUTe/IbHbIE YHC/Ia TOUYKAaMU KOOPAHU-
HATHOW NpPsIMOU.

3anMceIBaTh, CPABHMBATh U YNOPAAOYUBATBH [IeHCTBU-
TeJIbHbIe YUCJIA.

BbINOJIHATD, cOYeTasd YCTHbIE U MMCbMEHHbIe NPUEMBI,
apudmMeTHyecKue AeHCTBHMA C PAallMOHAJIBHBIMHU YHCIIa-
MU; HAXOAMTb 3HAUYEHHs CTelleHeH C [leJIbIMU [oKa3aTe-
JIIMHA U KOPHEW; BBIYMCIATHL 3HAaYE€HH YHUCIOBBIX Bbl-
paKeHH .

IMos1ryuuTh NpeacTaB/IeHue 0 3HAYUMOCTH JeHCTBUTEIb-
HbIX YHCeJI B IPAKTUYECKON e TeJIbHOCTH YeJ0BeKa.
AHa/IM3UPOBATh U JeJIaTh BbIBOAbI O TOYHOCTH NPUGJIU-
>KEeHUS JeMCTBUTEJIbHOIO YHCJIa NIPH PelleHUH 33/4a4.
OKpyrJATh AelCTBUTE/IbHbIE YKMCJIa, BbINOJHATH NPU-
KHUAKY pe3y/ibTaTa BbIYUCJIEHUH, OLeHKY 3HAaueHUH 4dHc-
JIOBBIX BbIpaXKEHUH.

3HAaKOMUTBCS C UICTOPHUEH pa3BUTHsI MaTeMaTHKU




Ha3epaHue
pa3jeia (TeMbl)

Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

YpaBHeHus

U HepaBeHCTBa.
YpaBHeHus

C OJTHOM
nepeMeHHOH
(14 4)

JluHeliHOe ypaBHeHMe. PelieHue
YPaBHEHUH, CBOASIINXCS K JIU-
HeWHBbIM.

KBagpaTtHoe ypaBHeHue. Pemie-
HHe ypaBHEHHU!, CBOASIINXCS
K KBa/IpaTHbIM. BukBaspaTHbIe
YpaBHEHMUS.

[IprMeph! pellieHUs] ypaBHEHUH
TpeTbel U 4eTBEPTOH cTeneHel
pasyioKeHHueM Ha MHOXHUTEeJIH.
Pewenue JIpOGHO-paLOHAb-
HBIX YPaBHEHUH.

PelneHue TeKCTOBBIX 3a/a4 ajre-

OpanyecKuM METO/I0M

OcBauBaTh, 3alOMUHATh U NPUMEHATH rpaduyeckue

MEeTOAbI IPU pelIeHWHU YPaBHEHUH, HEPAaBEHCTB U UX CU-
CcTeM.

PacnosHaBaThb 1ieJible U Ipo6Hble YpaBHEHHUs.

PemaTh JIMHeHbIE U KBaJipaTHbIE YPaBHEHMs], ypaBHe-
HUs, CBOAAIIHMECH K HUM, IPOCTeUlIre APOGHO-paIHo-
HaJIbHbIE ypaBHeHI/IH.

IIpeasiaraTh BO3MOXKHbBIE CITIOCOOBI PellleHUs] TEKCTOBBIX

3a/1a4, 06CYKAAaTh UX U peliaTh TeKCTOBbIe 33/la4H pas-
HbIMH CITOCOGaMH.

3HaKOMUTBCS C UCTOPHUEil pa3BUTHs MaTeMaTHKU

YpaBHeHua

Y HepaBeHCTBa.
Cucremsbl ypaBHe-
HUH

(14 4)

JIuHelHOe ypaBHeHHEe C ABYMS
repeMeHHBbIMH U ero rpaduk.
CucreMa AByX JIMHEUHBIX ypaB-
HEHUH C JByMs IlepeMeHHBIMH U
eé pewreHue. Pemenue cucreM
JBYX ypaBHEHMH, OZJTHO U3 KOTO-
pBIX JIMHEHHOE, a Ipyroe — BTO-
po¥ cTeneHU.

'paduyeckas HHTepHpeTanus
CHCTEMBI YPaBHEHUH C JByMs
repeMeHHbIMH.

OcBauBaTh U NPUMEHSATb NPUEMBI peLIeHUs CUCTEeMbI
JABYX JIMHEWHBIX ypaBHEHUH C AByMsl IepeMeHHbIMHU U
CUCTEeMBI IByX ypaBHEHUH, B KOTOPBIX OZJHO YpaBHEHH e
He ABJISIETCS JIMHEHHBIM.

Hcnosib30BaTh OGyHKIMOHAIBHO-TpadUyecKue  INpej-
CTaBJIEHUs /IJIs] pellleHUs] ¥ MCCJIeJ0BaHUs YpaBHEHUN U
CHCTEM.

AHa/M3upoBaTh TEKCThI 33/a4, pemaTh UX ajre6paunde-
CKHM CII0COGOM: NEePEeXOAUThb OT CJIOBECHOU GOpMYyJIH-
POBKH yCI0BUS 33ia4M K aJrebpanyecKod MoJesy my-

TEM COCTaBJIEHUS] CUCTEMBI ypaBHeHPIﬁ; pemaTb COCTaB-




PellleHHe TEKCTOBBIX 33/ja4 aJire-
OpanyecKkuM Croco6om

JIEHHYI0 CUCTEeMY YpaBHEHUH; HHTepPNpPeTUPOBaTh pe-
3yJIbTaT.
3HAKOMUTBCS C UCTOPUEH pa3BUTHUS MaTEMAaTUKHU

YpaBHeHus

Y HepaBeHCTBa.

HepaBeHcTBa
(16 4)

YucsoBble HepaBeHCTBA M HX
CBOMCTBaA.

JluHeliHble HepaBeHCTBA C OJHOU
IepeMeHHOH U UX pelleHHe.
CucteMbl JMHEWHBIX HEPABEHCTB
C 0/IHOM NepeMeHHOH U UX pellle-
HUe.

KBasjpaTHble HepaBeHCTBA U UX
pellleHue.

['paduueckass HHTepnpeTanus
HEpaBeHCTB M CHUCTeM Hepa-
BEHCTB C 1ByMsl llepeMeHHbIMHU

YurTaTh, 3allUCbIBATh, IOHUMATh, MHTEPNPETUPOBATh
HEPaABEHCTBA; UCI0J1b30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
BBINOJIHATH pe06pa30BaHUs HEPABEHCTB, UCM0JIb30BaTh
JUIsl Ipeo6Gpa30BaHUsl CBOMCTBA YHCIOBbIX HEPABEHCTB.
Pacno3HaBarh JIMHENHbIE U KBa/IpaTHbIE HEPABEHCTBA.
PemaThb JIMHeHHbIE HEPABEHCTBA, CUCTEMBbI JINHEWHBIX
HEepaBEeHCTB, CUCTEeMbI HEPABEHCTB, BKJIOYAKIIIUX KBa-
JlpaTHOe HEePaBeHCTBO, U pelllaTh HUX; 06CYXKAATh IOJIY-
YEeHHbIE pelleHHd.

H306pakaTh pellleHHe HEPABEHCTBAa U CUCTEMbI Hepa-
BEHCTB Ha YHCJI0BOH NMpsIMOM, 3alIMChIBATh pellleHUe C
MOMOIIIbIO CHMBOJIOB.

PemaThb KBaJpaTHble HEpAaBEHCTBA, UCIIOb3Ys rpadpude-
CKHe Ipe/icTaBJIeHUS.

OcBauBaTh U NPUMEHSTh HEPABEHCTBA NIPU pelIeHUH
pPas/IMYHBIX 3a7,a4, B TOM 4YHCJIe NIPAKTUKO-OPHEHTHUPO-
BaHHBIX

dyHKuMU
(16 4)

KBagpaTtuuyHaa JyHKnus, eé
rpaduk u cBoiictsa. [lapaboa,
KOOpJIMHAThI BEPLIMHBI Tapabo-
JIBI, OCb CHMMETPHUH Napabosibl.
CreneHHble GYHKIHUU C HATY-
pasbHbIMU NOKa3aTeJasAMU 2 U 3,
ux rpaduKu U cBOMCTBA.
I'paduku dyHKOUHN: y = kX,

y=kx+ b, y= k&y=ax2,
y=axs,y=|xy=Xx

Pacno3HaBaTh BU/bl M3y4aeMbIX QYHKUHWH; WUJLJIIOCTPHU-
poBaTh cxXxeMaTH4YeCKH, OGbACHATBb PACIOJIOKEHHEe Ha
KOOPJIMHATHOM IJIOCKOCTU rpadukoB GyHKIUH BHUAA:

k
y=kx,y=kx+b,y="—,y =ax?y = ax3,
X
Y = X,y = X B 3aBHCHMOCTH OT 3Ha4eHUH K03pdu-
IIMEHTOB; OMKUCHIBATh UX CBOMCTBA.
Pacno3HaBaTh KBaJ[paTU4YHY0 QYHKIUIO 10 popMyJe.

IIpuBOAUTH NPUMeEPHbI KBA[PATHYHbIX 3aBUCUMOCTEHN U3
peasIbHOH KU3HU, PU3NKH, FT€OMETPUH.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

BpiAB/ASATB U 060611aTh 0COGEHHOCTHU IpadrKa KBaJpa-
TUYHOU PYHKLMUHU Yy = ax? + bx + c.

CTpouTh M U306pakaTh cCXeMaTH4eCcKM rpadpuky KBaapa-
TUYHBIX QYHKI UM, 3aJaHHbIX GOpMyJIaMU BUJA Y = ax?,
y=ax2+q,y =a(lx +p)? y=ax?+bx +c
AHa/IM3UpoOBaTh M NPHMEHATb CBOHMCTBA U3y4YeHHbIX
GyHKIUHT )11 UX TOCTPOEHUSs], B TOM YHCJIe C TOMOIUIbIO
U PPOBBIX pecypcoB

YucsoBble nocje-
A0BaTEJIbHOCTHU
(15 4)

[loHsATHE YHCJIIOBOH MOCJaeA0Ba-
TeJbHOCTH.

3ajlaHMe 10CJIe0BaTeJbHOCTH
pekyppeHTHOU dopmMysold U
dopmyJioit n-ro 4yseHa.
ApudmMeTnyeckass U reoMeTpu-
4yeckass nporpeccuu. PopmyJibl
n-ro 4jeHa apudMeTHIECKOH U
reoMeTpHUYeCcKOW MpOrpeccui,
CYMMBI NIEPBBIX N YJIEHOB.
H3o06pakeHre 4JeHOB apudme-
THUYECKOW W TreoMeTpHUYecKOH
MpOrpeccuii TOYKaMU Ha KOOp-
JWHATHOM IJIOCKOCTH.
JINHEWHBIM W BSKCIOHEHIHAJIb-
HbIN POCT.

CJI0’KHbIE TPOLLEHTBI

OcBauBaTh M NPUMEHATh UHJEKCHble 0003HadyeHUH,
CTPOUTBL pedeBble BBICKasbIBAHMSA C MCIOJIb30BaHUEM
TEePMHHOJIOTMHY, CBA3aHHOMN C NMOHATHEM MOCJef0BaTesb-
HOCTH.

AnanusupoBaTh GOpMyJly N-ro 4JieHa Mocje0BaTesb-
HOCTH WJIK PEKYPPEHTHY0 GOPMYJIy M BBIYUCIATD YJIEHBI
1ocJieloBaTeJIbHOCTEH, 3a/laHHBIX 3TUMU GpopMyIaMHU.
YcraHaB/1MBaTh 3aKOHOMEPHOCTb B IIOCTPOEHUHU IOCIIe-
JI0BaTeJIbHOCTH, €CJIM BBINMCaHbl IepBbIe HECKOJIbKO eé
YJIEHOB.

Pacno3sHaBaTh apudpMeTUIECKYIO U FeOMEeTPUIECKYIO
MPOrpeccuy NMPU pasHBIX ClIoco6ax 3aJaHus.

PemaThb 3a/ja4¥ C UCNIOJIb30BaHUEM GOPMYJI N-TO YieHa
apudMeTHIECKON M TreoMeTPUYEeCKOW NpOrpeccud, CyM-
MBI [TIEPBBIX N YJIE€HOB.

H306paxkaTh 4JeHbl I0C/e40BaTEJbHOCTH TOYKaMU Ha
KOOPJIMHATHOM MJIOCKOCTH.




PaccMaTpuBaTh NpUMepPHI IPOLLECCOB U ABJIEHUH U3 pe-
a/IbHOM »KU3HH, WIJIIOCTPUPYIOLMe H3MeHeHUe B apud-
MeTH4YeCKOH MpOorpeccHuy, B reoMeTpHUYeCcKOW nmporpec-
CHM; U300paXkaTh COOTBETCTBYIOIME 3aBUCUMOCTH Ipa-
duyecku.

PemaThk 3aga4m, cBA3aHHbIe C YUCAOBbIMH NOC/IE€40Ba-
TeJIbHOCTSIMHY, B TOM 4YMCJIe 3a/la4y U3 pea/IbHOM KU3HU
C UCIOJIb30BaHHEeM IIUPPOBBIX TEXHOJIOTUH (3JIEKTPOH-
HBIX TabUL, rpadUyecKoro KajabKyJasaTopa U T.IL.).
PemaTh 33/jauu Ha CJIOXKHbIE NPOLEHTHb], B TOM 4YHUCJIe
33/lauM U3 peasibHOM NpPaKTHUKHU (C HUCNOJb30BaHHEM
KaJIbKyJIITOpA).

3HAKOMMTBCA C UICTOPUEH Pa3BUTHs MaTeMaTHUKHU

IloBTOpEHME,
060061IeHe,
CHCTEMaTU3aLMSA
3HaAHMI1

(18 4)

Yucia M BbIYUCIAEHUS (3aIHCh,
CpaBHeHHUE, AeHCTBUS C JeUCTBU-
TeJIbHBIMU 4YHMCJIAaMH, YHUCJI0Bas
npsiMasi; MPOLEHTHI, OTHOIIe-
HUS, NPOINOPLHY; OKpYIJIEHHE,
NpUOJIMKEeHHE, OLIeHKa; pele-
HHe TEeKCTOBBIX 3a7a4y apudme-
THUYECKHUM CIIOCO60M)

OnepupoBaTh NOHATUAMM: MHOXECTBO, [10JJMHOX€eCTBO,
olepaluu HaJl, MHOeCTBaMH; UCIOJIb30BaTh rpadpuye-
CKOe INpejcTaBJeH’e MHOXeCTB JJI1 ONMCAaHUA peaJlb-
HBIX [IPOLIECCOB U SABJE€HUH, NIPU pellleHUH 3aJad U3 Jpy-
rUX y4eGHBIX Mpe/IMeTOB.

AKTya/Ju3UpoOBaTh TEPMUHOJIOTHMI0O U OCHOBHBIE JeM-
CTBHA, CBA3aHHble C YHUCJIAaMH: HATypaslbHOE YMCIIO,
IpPOCTOE M COCTAaBHOE YMCJA, AeJUMOCTb HaTypPaIbHbBIX
4yyceJs, NPU3HAKU [JeJUMOCTH, LeJioe 4YHCJI0, MOAYJb
4YHcIa, OObIKHOBEHHAsA W JleCcATHUYHasA Apo6H, CTaHJApT-
HBIM BUJ, 4MCIa, apudMeTHIecKHi KBaZipaTHbIA KOpPEHb.




Ha3epaHue
pa3jeia (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/BI JAeSITeJTbHOCTH 06YYAIOLMXCS

BbINOJIHATH JeWCTBUA, CPAaBHUBATh U YNOPAJA0YUBATH
YHC/Ia, MPEJCTABAATh YMC/Ia HAa KOOPJAMHATHOW HpPSIMOH,
OKpYIJISITh YMCJIA; BBINOJIHATD NPUKUAKY U OLLEHKY pe-
3yJIbTaTa BbIYHCJIEHUH.

PemaTh TEKCTOBBIE 33241 apUPMETHIECKUM CIIOCOGOM.
PemaTh nmpakTuyeckKue 3aJayM, COJieprKalliie MpOILEeH-
Thbl, [JOJIM, 4YaCcTH, BbIpakawlljie 3aBUCUMOCTHU: CKO-
poCTb — BpeMsi — pacCTOsIHHWE, IleHa — KoJinuye-
CTBO — CTOUMOCTb, 06'béM paboThl — BpeMsl — IpoO-
HU3BOJUTENbHOCTDb TPY/A.

Pa36upaTh peasibHble )XU3HEHHble CUTyalnuy, popmMyam-
POBaTh UX Ha A3bIKe MaTeMaTHUKH, HAXOJUTD pellleHue,
NpUMeHAA MaTeMaTH4YeCKUH annapaTt, MHTepnpeTHupo-
BaTh pe3yJbTaT

Anre6panyeckue BbIpa)KeHUs
(mpeo6pa3oBaHue asrebpaunye-
CKUX BBbIpQXK€HUH, JONYCTHMBbIE
3HA4YEeHHUs)

OnepupoBaTh NOHATHAMM: CTelEeHb C LieJIbIM I0KasaTe-
jeM, apudMeTHUYeCKHH KBaJpaTHbIA KOpeHb, MHOTO-
4JIeH, ajrebpandeckas Apo6b, TOXKECTBO.

BbINO/THATH OCHOBHBIE AEHUCTBUA: BbIIOJHATb PaCyéThl
no ¢opmysaM, npeo6pa3oBbIBaTh LieJsble, APO6GHO-paLy-
OHaJIbHbIE BbIPAXXeHUs W BbIPA)KEHUS C KOPHAMH, pea-
JIM30BBIBATh pa3J/io)KeHHUe MHOTrO4YJieHa Ha MHOXUTEJIH,
B TOM YMCJIE C UCII0JIb30BaHUEM GOpPMyJ1 pa3HOCTH KBa-
JAPaToB M KBaJpaTa CyMMbl U pa3HOCTH; HAXOJAUTb [J10-
MyCTUMble 3HAaYeHHUs NTepeMeHHbIX Il APOGHO-panyo-
HaJIbHbIX BbIpaXKeHUH, KOPHEU.




Mopae/iMpoBaTh C MOMOILbI0 GOPMYJI peasbHble MPOIiEC-
Chbl U SIBJIEHUS

PyHKIUM (IOCTpOeHHe, CBOM-
CTBa U3y4YeHHbIX QYHKLMH; rpa-
duyeckoe pelnieHne ypaBHEHUU
U UX CUCTEM)

OnepyvpoBaTh NOHATHUAMU: GYHKLUA, rpadpuK PYyHK-
LU, HYJIU QYHKIMH, IPOMEXKYTKH 3HAKONOCTOSIHCTBA,
MPOMEXXYTKHU BO3pacTaHUsl, yObIBaHUsI, HauboJblllee U
HauMeHblllee 3HaYeHUsI QYHKIUHU.

AHa/IM3upoBaTh, CpaBHHUBaTh, OOGCYXJaTb CBOWCTBa
byHKIIMH, CTPOUTD UX rpadrKU.

OnepupoBaTh MOHATHUSIMM: NpsiMasl MPOMOPIHUOHAJb-
HOCTb, OOpaTHasi MNPONOPIMOHAJbHOCTb, JIMHeHHas
dyHKIMA, KBaApaTUdyHasa GYHKIUS, MapaboJsia, rumnep-
60J1a.

Hcnonb3oBaTth rpapukm /s omnpejeseHUs CBOMCTB,
NPOLIECCOB U 3aBUCUMOCTEH, /14 pelleHUd 3aZa4 U3 Jpy-
rUX y4eOHBIX NpPeJMEeTOB U peaJbHOU KHM3HHU; MOJeJU-
poBaTh C NOMOLIbI0 TI'padUKOB peasibHble MPOLECChl U
AIBJIEHUS.

BeipaxkaTh ¢popMyJ1aMH 3aBUCHMOCTH MeX/y BeJH4YU-
HaMH




PABOYAA NPOrPAMMA
YYEBHOIO KYPCA «FTEOMETPUA». 7-9 KNACCHI

COAEPKAHME YYEBHOIO KYPCA (MO rOZAM OBYYEHWA)

7 Knacc

HayasnbHble MOHATHA reoMeTpUH. Touka, NpsiMasi, OTPe30K, JyH.
Yrous. Bugel yrios. BepTukasibHble U CMeXHble YIJbl. BuccekTpu-
ca yruia. JlomaHasi, MHOTOyTroJIbHUK. [lapasjieIbHOCTb U NepHeH/u -
KyJIIPHOCTb NPSMBIX.

CuMmMeTpuyHble GuUrypbl. OCHOBHbIE CBOMCTBa OCEBOM CUMMe-
Tpuu. [IpuMepbl CUMMETPHUHU B OKPY>KaIOLIEM MUpE.

OCHOBHBbIE IOCTPOEHUS C MOMOLIBI LUPKYJIsS U JHUHEUKH.

TpeyrosbHUK. BbicoTa, Me/iMaHa, GUCCEKTPHCA, UX CBOMCTBA.

PaBHOGe/ipeHHbIH U pPaBHOCTOPOHHUN TpeyroJbHUKH. HepaBeHCTBO
TpeyroJibHUKA.

CBo¥icTBa M NMpPU3HAKH paBHOOEJPEHHOro TpeyroJsibHUKaA. [Ipu-
3HAKU paBeHCTBA TPEYrOJbHHUKOB.

CpolicTBa M NpHU3HAKM NapaJijieJibHbIX NpsAMbIXx. CymMma yrjios
TpeyroJibHUKa. BHelIHMe yrJibl TpeyroJbHUKA.

[IpaMoyrosibHbBIM TpeyroJibHUK. CBOWCTBO MeAWaHbl NOPSAMO-
YTOJIbHOTO TPeyTroJIbHUKA, NPOBEAEHHON K runoTeHyse. [IpusHaku
paBeHCTBa MNPSAMOYTOJIbHBIX TPEyroJbHUKOB. [IpAMOyrosbHbIN Tpe-
YTroJIbHUK C yrjioM B 30 .

HepaBeHcTBa B reoOMeTpHUH: HEPABEHCTBO TPEyroJIbHUKA, Hepa-
BEHCTBO O JJIMHE JIOMaHOH, TeopeMa 0 GoJibllieM yrJje U 6oJibliei
CTOpOHE TpeyroJbHUKA. [lepneHANKY/19p U HaKJIOHHAas.

[eoMeTpuyeckoe MecTO TO4YeK. buccekTpuca yrjia M cepeJUHHBIA
NeprneHJUKYAdap K OTpe3Ky KaKk reoMeTphU4YeCKHe MecTa TO4YeK.

OKpy»>KHOCTBb U KpYT, XOpZila U AUAaMeTp, UX CBOocTBa. BsaumMmHoe
pacrnoJioKeHHe OKPY>KHOCTU M NpsAMoN. KacaTenbpHasa u cekyias K
OKpY>KHOCTU. OKPY>KHOCTB, BIMCAaHHAas B yroJ. BnrcanHasa U onu-
CaHHas OKPY>KHOCTHU TpeyroJbHHUKA.

8 Knacc

YeThIpEXyrosbHUKU. [lapassiesorpamMM, ero Npu3Haku U CBOU-
cTBa. YacTHble ciay4yau MapasijielorpaMMOB (IPsSIMOYTOJIbHUK, pOMO,
KBaJIpaT), UX NPU3HAKU U cBOHcTBa. Tpamenus,, paBHOGOKasl Tpa-
nenys, eé CBOMCTBAa U NpU3HAKHU. [IpsAMOyrosibHas1 Tpamerus.

MeToJs, yABOeHHsT MeJUaHBbI. LeHTpasibHast CHUMMeTpHUS.

Teopema Paseca U TeopeMa 0 NPONOPIUOHAIBHBIX OTPE3KaX.
CpenHue JIMHUU TPeyroJIbHUKA U Tpaneluu. LleHTp Macc TpeyroJib-
HHKa.

[logo6ue TpeyroJbHUKOB, Ko3pduiueHT mnoaobus. I[IpusHaku mo-
JI06Us1 TPeyroJIbHUKOB. [IprMeHeHue MOJ00Hs TP PeLleHUuH MpaK-



THY€eCKHUX 3aJa4.

CoiicTBa mJouazeil reometrpudyeckux o¢uryp. Popmysibl Aus
IJ0laAd TPeyroJbHUKA, NapaJijejiorpaMMa, poMmb6a U TpalneLuu.
OTHolIeHUe nJaoIa/iel NoA0OHBIX PUTYD.

BeluvcieHye nomasei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha
KJIeT4YaTou 6yMmare.

Teopema [ludaropa. [IpumeHenre TeopeMnl [ludaropa npu pe-
LIeHWH NMpaKTUYeCKUX 3ajad.

CUHYC, KOCUHYC, TAHT'€HC OCTPOT0 yrJja MpsMOYroJIbHOTO Tpey-
rosibHUKa. OCHOBHOe TPUI'OHOMETPHUYECKOE TOX/AeCcTBO. TpuUroHOMe-
Tpuieckue GpyHkuuu yryaos B 30, 45 u 60 .

BrivcaHHble U LleHTpaJibHble YIJbl, YIOJ MeX/Jy KacaTeJbHOU U
XOpAoH. Yribl MeXAy XOpJaMH U CeKyLIUMU. BrivcaHHble U OMNU-
CaHHble YeThIPEXYyTroJbHUKU. B3anMHoe pacnoJsioxkeHue [JIBYX
oKpyHocTel. Kacanue okpy:xkHocTeil. O6I[He KacaTeJbHble K JIByM
OKPY>KHOCTSIM.

9 Knacc

CuHycC, KOCUHYC, TaHreHC yrJjioB oT 0 7,0 180 . OCHOBHOE TpUTO-
HOMETpHYECKOoe TOXAeCTBO. PopMyJibl MPUBEAEHHUS.

PenieHue TpeyroJbHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHY -
coB. PellleHUe NMpaKTHUYECKHUX 33/la4 C MCIOJIb30BAaHUEM TEOPEMbI
KOCHHYCOB U TeopeMbl CUHYCOB.

[Ipeo6pasoBaHue moao6us. [logo6ue COOTBETCTBEHHBIX 3JIEMEH -
TOB.

TeopeMa 0 MPOU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BeEE-
HUHU OTPE3KOB CEKYIIMX, TeOpeMa O KBajipaTe KacaTeJbHOHU.

BekTop, AJiMHA (MOAYJib) BEKTOPA, COHAINpaBJE€HHbIE BEKTOPHI,
MPOTHBOIMOJIOXKHO HallpaBJIeHHble BEKTOPbI, KOJUIMHEAPHOCTh BEK-
TOPOB, paBEHCTBO BEKTOPOB, ONepaluU HaJ, BeKTopaMu. Pa3jioxe-
HHe BEKTOpa MO0 JIByM HEKOJIJIMHeapHbIM BekTopaM. KoopauHaThl
BekTopa. CKaJiipHOe MPOU3Be/leHUE BEKTOPOB, MPUMEHEHHE JJis
HaxO0/IeHUs JIJIMH U YTIJIOB.

JlekapTOBbI KOOP/IMHAThI Ha MJIOCKOCTHU. YPAaBHEHUs MPSIMOU U
OKPY’KHOCTH B KOOpJAWHATAax, lepeceyeHre OKPYKHOCTEH U Mps-
MbIX. MeTO KOOPJAUHAT U €ro NpuMeHeHHe.

[IpaBUJIbHbIE MHOTOYTOJILHUKH. JJJIMHA OKPY>KHOCTH. ['pasycHasi
U pajuaHHasi Mepa yrJa, BbIUMCJIEeHHEe JUH AYT OKPYKHOCTEM.
[lnomaab Kpyra, CEKTopa, CerMeHTa.

JIBM>KEeHUS TMJIOCKOCTH W BHYTPEHHHUE CUMMETPUU QUTYp
(a;teMeHTapHbIe NpeacTaBaeHus ). [lapasienbHbli nepeHoc. [ToBo-
poT.

MNAHUPYEMbBIE MPEAMETHbBIE PE3Y/IbTATbl OCBOEHWA MPUMEPHOW
PABOYEUM MPOrPAMMBI KYPCA (MO NOAAM OBYYEHUA)

OcBoeHue yuyeGHOro Kypca «['eoMeTpusi» Ha yPOBHE OCHOBHOTO



O6].LLel"0 06p330BaHI/IH JAOJI2)KHO obecreyrMBaThb AOCTHXKEHHE C/ieJyI10-
X nMpeaMeTHbBbIX OGpaBOBaTEJ'IbeIX pe3ysbTaToOB:

7 Knacc

Pacro3HaBaTbh M3yuyeHHblE TeOMeTpUYecKHe OGUIYphl, ONpeJeasiTh
WX B3aHMHOe paclloJioKeHHe, U306pakaTh reoMeTpuyieckue Qu-
rypbl; BBINOJHATBH YEPTEXKU 10 YCAOBHUIO 33/4a4u. MU3MepaTh Jiu-
HellHble U YIJIOBble BeJUYHUHBIL. PellaTh 3a/jauu Ha BbIUMCEHHE
JJIMH OTPE3KOB U BEJIMYUH YTIJIOB.

JenaTtpb rpy6yto OlleHKY JIMHEWHBIX U YIJIOBBIX BEJUYUH MIpeJMe-
TOB B peaJIbHOM >XU3HH, pa3MepoB NPUPOJHBIX 06'bEKTOB. Pa3-
JIM4aTh pa3Mephbl 3ITUX 00'bEKTOB 110 MOPAAKY BEJTUYUHBI.

CTpoUTb YEPTEXKHU K FreOMeTPUUYECKUM 3aJayaM.

[Tosnb30BaThCs MPU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, UCIOJIb-
30BaTh NPU3HAKHU M CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB
MpU pelieHuH 3a7ad4.

[TpoBOAUTE JIOTUYECKHE PACCYKEHHUSA C UCIIOJIb30BAaHUEM reoMe-
TPUUYECKHUX TEOPEM.

[Tosnb30BaThCA MpPU3HAKaMU pPaBEHCTBA NPSMOYrOJbHBIX Tpey-
roJIbHUKOB, CBOMCTBOM MeJaHbl, IPOBEeJEHHON K TUIIOTEHY3e
NpsAMOYTOJIbHOI'O TPeyroJbHUKA, B pelleHHH T[eoMeTpUYeCKUX 3a-
Jad.

OnpesenaATb napasje/bHOCTb NPAMBIX C MOMOIbIO YIJIOB, KOTO-
pble o6GpasyeT ¢ HUMHU cekyuasd. OnpezensaTb NapasleJbHOCTb
NpPAMBIX C IOMOLIbI0O PaBEHCTBA PACCTOSAHUH OT TOYeK OJHOM mps-
MOH 10 TOYEK APYTrod NpsMOH.

PemaTp 3a/jauy Ha KjeT4aToOH 6ymare.

[IpoBOUTH BBIYHCJIEHUS U HAXOJWUTb YUCJIOBBble U OGyKBEHHbIe
3HAa4YeHHUd YIJIOB B reOMeTPUYECKHX 33/4a4ax C UCI0JIb30BaHUEM
CyMMbl YTIJIOB TpPEyroJbHUKOB M MHOIOYIOJIbHHUKOB, CBONCTB
yrJIOB, 06pa30BaHHbIX NPH IlepecedyeHUH J[BYyX IapaJijesbHbIX
NpsAAMBIX CeKylleld. PemaTh npakTH4YecKHe 3aJa4yMd Ha Haxoxje-
HUe yIJIOB.

BiiasieTh NOHATHEM reOMeTPUYECKOro MecTa To4YeK. YMeThb olpe-
JeJIITb OUCCEKTPUCY yIJja U cepeJUHHbINA NeprneHIuKyIsap K OT-
pe3Ky Kak reoMeTpH4ecKue MecTa TOYeK.

dopMyIMpoBaTh ONpe/eeHUs] OKPYKHOCTH WU Kpyra, XOpAbl U
JAuaMeTpa OKPY>KHOCTH, IM0JIb30BaTbCs UX CBOHWCTBaMHU. YMeETb
NIPUMEHATb 3TU CBOMCTBA NPU pelLIeHUH 3a/au.

BsiasieTh NOHATHEM ONMCAHHOM OKOJIO TPeYyroJbHHKA OKPY>KHO-
CTH, YMeTb HaX0AUThb eé 1eHTD. [losb30BaThbCcsd paKTaMU O TOM,
YTO GUCCEKTPHUCHI YIJIOB TPEYyTroJIbHHUKA IepeceKaloTcsl B OJ4HOHU
TOYKe, U O TOM, YTO CEpeIMHHbIE MePHNeHJUKYJISpbl K CTOPOHAM
TpeyroJibHHKA NepeceKalTcs B OJHOH TOYKe.

BnazseTp NOHATHEM KacaTeJbHOM K OKPYXHOCTH, MO0JIb30BAaThCs
TEOpeMOU 0 MepHeHJUKYJISPHOCTH KacaTeJbHOW W pajuyca, Mpo-



Be,ELéHHOl"O K TO4YKe KaCaHHuAd.

[Toab30BaThCA HpOCTeﬁLHHMH reoMeTpu4eCKMMHU HepaBE€HCTBaA-
MU, IOHUMATb HUX HpaKTI/I‘{eCKI/Iﬁ CMBICJI.

HpOBOAI/ITb OCHOBHBbI€ TeOMeTpHU4YeCKHe MOCTPOEHUA C IOMOIIbIO
LUPKYJISI U JIUHENKU.

8 Knacc

PacnnosHaBaTh OCHOBHBIE BH /bl ‘-IeTI)IpéXyFOJIbHI/IKOB, HUX dJIEMEH-
ThI, IMTOJIB30BATbCA HUX CcBOMCTBaMHU Inpy pelueHruuru reomMmeTpuye-
CKHX 33/a4.

HpI/IMeHHTb CBOMCTBaA TOYKH nepeced4yeHud MeJuvaH TpeyroJibHUKa
(ueHTpa Macc) B pelleHUH 33/J1ay.

BusiaieTh moHATUEM CpeJlHEHN JIMHUU TpPeyroJbHUKA U Tpaleluy,

NMNPpUMEHATb HUX cBOMCTBa Ipy pelmeHrur reoMeTpru4YeCKux 3ajad.

[Tonb3oBaThca Teopemoit Pasieca U TeOpeMOU 0 MPOMOPIUOHA b-

HbIX OTpe3KaX, IPUMEHATDb UX Jid pelIeHHUA ITPaKTUYeCKUX 3aaa4.

[IpyMeHATh NPU3HAKU MOA06US TPEYTrOJbHHUKOB B PEIIeHUU T'eo-

MeTpUYEeCKHX 33/a4.

[Tonb3oBaTbcs TeopeMmout [Mudaropa Ay pelieHUs reoMeTpuye-
CKUX U NPaKTUYECKUX 33Ja4y. CTPOUTH MaTeMaTH4YeCKyH MOJesb
B IPaKTUYECKUX 33/a4ax, CAMOCTOSTEJbHO JieJlaTh YepTEX M Ha-
XOJIUTh COOTBETCTBYIOIIHE JJIUHBI.

BulaieTh NOHATUSMH CHHYCA, KOCHHYCA U TaHTeHca OCTPOro yrJa
MPsIMOYTOJIbHOTO TpeyroyibHUKa. [l01b30BaTbCsd 3TUMHU MOHSTHSA-
MU JIJIsl pellieHHus MPaKTUYeCKUX 3a/ad.

BeryncaaTe (pas/MdHBIMUA Ccioco6aMu) MJIOIAJb TPEYroJbHUKA U
IJIOIAZ MHOTOYro/sbHbIX Guryp (mosib3ysich, rae HeOO6XOAMMO,
Ka/bKyJsITOpOM). [IpuMeHsATh MOJIly4eHHble YMEHHS B NpaKTHYe-
CKHUX 3a/la4yax.

BulaieTh MOHATUSMY BOWCAHHOTO U [IeHTPAJIbHOTO yTJIa, UCIOJIb-
30BaTh T€OPEMBI O BIIMCAHHBIX yTJaX, yrjaax MeXAay XopaamMu (ce-
KYIIMMH) U yrJjie MeXJy KacaTeJbHOW U XOPJOU NpHU pelleHUuu
reoMeTpUYECKHUX 3a/ad.

BiaseTh MOHSITHEM ONHWCAHHOIO 4YeTbIPEXYTOJIbHUKA, NMPHUMEHSTb
CBOMCTBA OMMCAHHOTO YeThIPEXYTrOJbHUKA NP PElIeHUH 3a4ad.

[IpuMeHATHL NMOJIyYeHHble 3HAaHUSI Ha MpPaKTUKe — CTPOUTb MaTe-
MaTUYecKue MoJesu [ 3aJad peasbHOM KU3HHU WU NPOBOAUTH
COOTBETCTBYIOLHE BBIYUCIEHUS C IPUMEHEHHEM IOoJ00US U TpHU-
FOHOMETpUH (MOJIb3ysCh, IJle HE0OX0UMO, KaJIbKYJISITOPOM).

9 Knacc

3HaTh TPUTOHOMETpPHUUYECKHE PYHKIUU OCTPBIX YIJIOB, HAXOJUTh
C UX MOMOIUIbI0 pa3JIMYHbIE 3JeMEHThI MPSIMOYTOJBHOTO TpPEy-
roJibHUKa («pelleHrue NPsSMOYTOJIbHBIX TPeyroJbHUKOB»). Haxo-
AUTH (C MOMOUIbIO KAJIbKYJISITOpA) JVIMHBI U YTJIbI 1Jis1 HETabJIu4-
HbIX 3HAaYEeHUH.



[Tonb3oBaTbcs GOpMysaMHU NPUBEJEHUS U OCHOBHBIM TPHUTOHO-
MEeTPUYECKUM TOXJECTBOM JJIsI HAXO0XKJEHHUs COOTHOIIEHUH MeX-
Jy TPUTOHOMETPUYECKHMHU BEeJUYUHAMU.

Hcnosib30BaTh TeopeMbl CHHYCOB U KOCUHYCOB [JIJIsl HAaXO0XK/AEHUS
pa3JIMYHbIX 3JIEMEHTOB TPEYrOJbHUKA («pelleHHe TpPeyroJibHU-
KOB»), IPUMEHSTh UX NIPU PEelIeHUH reoOMeTPUYECKUX 33/1a4.

BiaseTh MOHATUSIMH NpPeoOGpa3oBaHUA MMOJ00HSA, COOTBETCTBEH-
HbIX 3JIEMEHTOB NOJ06HBIX duryp. [losb30BaTbCs CBOMCTBaMU
MoA06UsA NPOU3BOJIBHBIX QUTYDP, YMETb BbIUYHUCIATD AJUHBI U Ha-
XOZIUTDb YIJIbl Y OJ06HBIX GUTYD. [[puMeHATH cBOMCTBa N0L00Us
B MpPaKTHYECKUX 33JladyaX. YMeTb NPUBOJUTH NPHUMepbl NOA06HBIX
duryp B okpykawlleM MHupe.

[lonb30BaTbCcA TeopeMaMH O NPOU3BEJEHUU OTPE3KOB XOpJ, O
NPOU3BEJIEHUH OTPE3KOB CEKYUIUX, O KBaJipaTe KacaTeJbHOM.
[Tosnb30BaTbhCs BEKTOPAMM, IOHUMATh UX reOMeTpUYeCcKU U pu-
3UYECKHUU CMBICJI, IPUMEHSTh UX B PELIEHUU FeOMEeTPUYECKHUX U
dusnyeckux 3azay. [IpuUMeHATh CKaJlsipHOE NPOHU3BEJIEHHE BEK-

TOPOB /JIs1 HAX0X/JeHUs JJIMH U yIJIOB.

[Tosnb30BaTbCA METOZOM KOOPJAMHAT Ha IJIOCKOCTH, NPUMEHSTh
€ro B pelleHUHU reOMeTPUYeCKUX U NMPaKTUYeCKUX 3a/ad.

BiajeTp NOHATUAMH NPaBUJIBHOIO MHOI'OYTOJIBHHUKA, JJIMHBI
OKPY>XHOCTH, JJIMHBI JyT'¥ OKPY>KHOCTU U paJiluaHHON Mephl yria,
yMeTb BbIYUCJAATD IIJIOWAJb Kpyra U ero yacteil. [I[pumMmeHaTs no-
JlydeHHble YMeHHsA B NIPaKTHUYeCKHUX 3aJadax.

HaxoauTh ocu (MM LEHTPbI) CUMMETPUH GUTYDP, NMPUMEHATH
JABWXKEHHS MJIOCKOCTHU B NPOCTEHIINX CAydasx.

[IprMeHATH NOJIy4eHHble 3HaHUSA Ha NpaKTUKe — CTPOUTH MaTe-
MaTH4YecKHe MoJiesd JJid 3a/ia4d peasbHOM KU3HU Y MPOBOJAUTDH
COOTBETCTBYIOLHE BbIYHUCJEHUS C IPUMEHeHHeM I0J00Us U TpU-
FOHOMeTpHUYeCKUX PYHKUUH (I10/1b3YACh, IJile He06X0AMMO, KaJlb-
KyJIITOPOM ).



TEMATMYECKOE NAAHMPOBAHME YHEBHOIO KYPCA
(MO rogAM ObYYEHHMA)

7 Knacc (He meHee 68 u)

HasBaHue
pa3jena (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coJeprKaHue

OCHOBHBbIE BU/bI
AeATe/IbHOCTH 06yYaloIXCs

IIpocrerimme
reoMeTpuyecKue
uryps1

M MX CBOMCTBa.
H3smepenue
reoMeTpuYecKux
BeJIUYMH

(14 4)

[IpocTeiilive reomeTpuieckue 06b-
€KTbl: TOYKH, HOpdAMbIe, JIYIU U
YIJIbl, MHOTOYT'OJIbHUK, JJOMaHasl.
CMe>XHble Y BepTUKaJbHbIE YTJIbI.
Pa6oTa c mpocTeHIIMMU YepTeKaMH.
W3MepeHHe JIMHEHHBIX U YIJIOBBIX
BEeJINYMH, BbIYHUCIEHHE OTPE3KOB U
YTJIOB.

[lepuMeTp U miowaab GUryp, co-
CTaBJIEHHBIX U3 NIPSIMOYTOJBHUKOB

dopMy/IMPOBATHh OCHOBHBIE MIOHATUS U Olpe/iesie-
HUA.

PacnosHaBaTh u3y4yeHHble reoMeTpUyeckre QuUry-
pbl, ONpeAe/IATh UX B3aWMHOE pacIoJIoKeHHe,
BBINOJIHATD 4YePTEX 10 YCJI0BUIO 3aJa4H.
IIpoBOAMTH NpOCTeHIINE TIOCTPOEHUS C TIOMOIbIO
LUPKYJIS U JIMHEUKHU.

H3MepATH JIMHEeNHbIe U yIJIOBble BEJIMYHNHBI I'eo-
MeTPHUYECKHX U IPAKTUYECKHUX 00'bEKTOB.
OnpejenATb «Ha IJa3» pas3Mepbl peasbHBIX 00b-
€KTOB, IPOBOAMTB I'pyOyI0 OIleHKY UX Pa3MepoB.
PemaTh 3a/ja41 Ha BBIYHCJIEHHE IJIUH OTPE3KOB U
BEeJIMYHMH yTIJIOB.

PemaTh 3a/1a44 Ha B3aUMHOE PACIOJIO)KeHHe reo-
MeTpHUYEeCKHUX PUTYD.

IIpoBoAMTDb KJacCUPHUKAIUIO YI/I0B, BBIYMC/IATH
JIMHEWHbIEe U YTJIOBbIE BEJUYUHBI, IPOBOAMUTD He-
06xX0ilMMble JloKa3aTeJIbHbIEe PaCCyKAeHHs.
3HAKOMUTBCA C UCTOPHEH pa3BUTHS TeOMETPUU




Ha3paHue
pa3jea (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBbIE BU/IbI
AeATeJTbHOCTH 00y4YaloIMXCcs

TpeyrobHUKH
(22 4)

[loHATHE O paBHBIX TPeYyTroJbHUKAX
Y NepBUYHBIE NIPe/ICTaBJeHUs O paB-
HbIX (KOHT'PY3HTHBIX) purypax. Tpu
NpY3HaKa paBeHCTBA TPEYroJIbHU-
KOB.

[Ipr3HaKu paBeHCTBA NPSIMOYTOJb-
HBIX TpeyroJabHUKOB. CBOMCTBO Me-
JHaHBbl NIPSIMOYTOJbHOTO TPEyroJib-
HHUKa.

PaBHOGepeHHble U PAaBHOCTOPOH-
HUe TpeyrobHUKU. [IpusHaku Hu
CBOMCTBa paBHOOEAPEHHOTO Tpey-
roJIbHUKA.

[IpoTHUB GoOJIbIIEH CTOPOHBI TpPEY-
rOoJIbHUKA JIEXKUT GOJIBIIUN yToJ1.
[IpocTeliline HepaBeHCTBA B reoMe-
Tpun. HepaBeHCTBO TpeyroJbHHUKA.
HepaBeHCcTBO J10MaHOMU.
[IpAMOYro/ibHBIN TPEYroJbHUK C
yrsioMm B 30 .

[lepBble MOHATHA O JOKa3aTeJsb-
CTBaxX B reOMeTpHUH

Pacno3HaBaTh napbl PaBHbIX TPEYroJIbHUKOB Ha
rOTOBBIX YepTexax (C yKazaHHEM NPU3HAKOB).
BbIBOAMTH CJie/[CTBUS (PaBEHCTB COOTBETCTBYIO-
LIMUX 3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHHUKOB.
dopMy/IMpPOBaTh OMNpeJieJIEHNs: OCTPOYTOJIbHOTO,
TYNOYTOJIbHOTI'O, MPSIMOYTOJILHOTO, PaBHOGE/peH-
HOTO, PABHOCTOPOHHETO TPEYroJbHUKOB; GUCCEK-
TPHUCHI, BbICOTHI, MeJJUaHbl TpeyroJibHUKa; cepe-
JVHHOTO NepHeHJUKyJspa OTpe3Ka; MmepuMeTrpa
TpeyroJIbHUKA.

dopMyIMPOBAaTh CBOMCTBA U MPU3HAKH paBHOOe-
JAPEHHOTO TPeyroJbHHUKA.

CTPOUTD YepTeXy, peliaTh 3aJa4yM C IOMOLIbI0 Ha-
XOX/JIeHUs PaBHBIX TPEYTOJbHUKOB.

IIpUMeHATh NPU3HAKK PAaBEHCTBA NMPSMOYTOJbHBIX
TPeyroJIbHUKOB B 3aJayax.

Hcnosib3oBaTh LMdpPOBLIE pPecypchl AJs MCCIe0-
BaHMUSI CBOWCTB U3y4aeMbIX QUTYD.

3HAKOMUTbCSI C UCTOPUEH DPAa3BUTHs TreOMeTPHUU

IlapasienbHbie
npsiMble, cymMMa
YIJIOB TpeyroJibHUKa
(14 4)

[lapansienbHble NpsiMble, UX CBOM-
ctBa, llateii nocrynatr EBkiaunpa.
HakpecT Jiexcaliue, COOTBETCTBEH-
Hble ¥ OJHOCTOPOHHHUeE yTJibl (06pa-

®opMyIMPOBATh NOHATHE NapasIebHbIX MPsi-
MbIX, HAXOAUTh IPAKTUYECKHE TPUMEDPHI.
H3y4yaTh CBOHCTBA yIJIOB, 06pa30BaHHbBIX IPH Ile-
pecedyeHUH NapaieJIbHbIX NPSIMbIX CEKYLIEH.




30BaHHblEe NPU IEpeceYeHUr napaJi-
JIeJIbHBIX MPSIMBIX CeKyllel).
[Ipy3HaK napaJ/ijieJlbHOCTH NPSIMBIX
yepe3 paBeHCTBO PACcCTOSIHUM OT TO-
4YyeK OJHOM NMpsIMOM A0 BTOpPOU mps-
MOH.

CyMMa yr/i0B TpeyrojibHUKa U MHO-
royroJibHHUKa.

BHelllHUe yrJbl TpeyroJbHUKaA

IIpoBoAUTL JAOKasaTeJbCTBA IApa/lJIEJIbHOCTU
JIBYX NPSIMbIX C NOMOILbIO YIVIOB, 06pa30BaHHbIX
IpU NepeceyeHruH 3TUX MPsSMbIX TPeTbel MpsSMOHU.
BbIYMCAATh CyMMy YIJIOB TPEYTOJbHHUKA U MHOTO-
yroJIbHHUKA.

HaxoauTh 4YuHCIOBble UM OYKBEHHble 3Ha4YeHUS
YIJIOB B reOMETPUYECKHUX 33/la4aX C MCIOJIb30BaHU-
€M TEOpEM O CyMMe YIJIOB TPEyroJibHUKa U MHOTIO-
yroJIbHUKA.

3HAKOMUTBCA C UCTOPHEH Pa3BUTHs TeOMETPUH

OKpYy>KHOCTb

U KpYT.
T'eomeTpuyeckue
NMOCTPOEHUs

(14 4)

OKpy>XHOCTb, XOpJbl U JUAaMeTphl,
ux cBolicTBa. KacaTesibHas K oKpy»X-
HocTH. OKpY»>KHOCTb, BIIMCAaHHas B
yroJ. [louarue o 'MT, npruMeHeHuUe
B 3a/layax. buccekTpuca u ceperH-
HbI NepHneHJUKYy/JIsp KaK reomMe-
TpUYeCcKHe MecTa TOYeK.
OKpy>XHOCTb, OIIMCaHHas OKOJIO
TpeyroJibHUKa. BrincaHHas B Tpey-
rOJIbHUK OKPY>KHOCTb.

[IpocTeiiive 3aja4u Ha IOCTPOEHHE

dopMy/IMpOBaTH ONpeeeHUA: OKPY>KHOCTH, XOP-
JAbl, lMaMeTpa U KacaTeJbHOH K OKpy»KHOCTHU. U3-
ydaThb UX CBOWCTBA, IPU3HAKH, CTPOUTb YePTEXKHU.
HccnepoBaTh, B TOM YHC/IE UCNOJIb3Yys BUPpPOBbIE
pecypchbl: OKPY>KHOCTb, BIIUCAHHYIO B YT'0JI; IIeHTP
OKPY>KHOCTH, BIIMCAHHOW B yroJl; paBEHCTBO OTpe3-
KOB KacaTeJIbHbIX.

Hcnosib3oBaTth Metoa 'MT najis jokazaTenbCcTBa
TeopeM O IMepecedyeHUU OGUCCEKTPHUC YIJIOB Tpey-
rOJIbHUKA U CepeJUHHBIX MePIEHAUKYIIPOB K CTO-
poHaM TpeyrosbHUKa ¢ nomoubso 'MT.
OBJiageBaTh NOHATUSAMM BIIMCAHHOUW U OINKMCAaHHOH
OKPYKHOCTEH TpeyroJibHHKa, HaXOAMUThb LeHTPbI
3THUX OKPY>KHOCTEM.

PemiaTh OoCHOBHbBIE 3aJja4d HA NMOCTPOEHME: YIJa,
paBHOTO JJAaHHOMY; CEpPeJJMHHOTrO NepIeHuKyIsIpa
JOAHHOTO OTpe3Ka; NPsIMOM, Mpoxojslled duepes
JAHHYI0 TOYKY W NMepHeHJUKYJSIPHOU JaHHOU mpsi-
MOH; 6MCCEeKTPHUCHI JAHHOTO YIJa; TPEYTOJIbHUKOB
[0 Pa3JIMYHbIM 3JIEMEHTAM.

3HAaKOMUTBCSI C UCTOPUEH Pa3BUTHs TeOMETPUH




Ha3paHue
pa3jea (TeMbl)
Kypca (4Mc/10 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBbIE BU/IbI
AeATeJTbHOCTH 00y4YaloIMXCcs

IloBTOpEHUE, 0606-
eHue

3HAaHUH

(44)

[loBTOpeHHe U 0606111eHHE OCHOB-
HBbIX MOHSATHH U METOJOB Kypca
7 KJlacca

PewmaTh 3aJla4yy Ha [OBTOPEHHE, UIIJIIOCTPUPYIO-
e CBSI3U MeX/y pPa3JIMYHbIMH 4acTSIMU Kypca

8 Knacc (He meHee 68 u)

HasBaHue
pasaena (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOeE coaepKaHue

OcCHOBHbIE BUbI
AeATEeJIbBHOCTU o6y‘{amnmxca

YeTbIpEXyroIbHUKHA
(12 4)

[TapasiiesiorpaMM, ero NpusHaku U
cBoicTBa. YacTHble ciaydau napaJ-
JleJIorpaMMOB (MpsAMOYTOJIbHUK,
poM6, KBajpaT), UX MNPU3HAKUA U
cBoiicTBa. Tpaneuus. PaBHoGoKass u
NPAMOYTOJIbHAsA TPaleLnyHu.
YnBoenune meguanbl. lleHTpasibHaa
CHUMMeTpPHUA

H306paxkaTh U HAXOJUTh Ha YepTexKax 4YeTbIpEX-
YrOJIbHUKU Pa3HbIX BUJOB U UX 3J1€MEeHTHI.
dopMy/IMpOBaTh ONpeJesieHus: apaie/lorpaMma,
NpsAMOYTOJIbHUKA, poM6a, KBaJparTa, TpaleLuH,
PaBHOOOKOW Tpamnenuy, NpsiMOYTOJbHOW Tparelyu.
Jloka3bpIBaTh U MCNOJIB30BaTh NPU pellleHNH 3aJa4
NpU3HAKU M CBOWCTBA: HapaJijiesiorpamMma, HpsMo-
yroJbHHKA, poM6a, KBaJZpaTa, TpaleluH, paBHO-
GOKOH Tpanenuy, NPSMOYTOJbHON TpanenuH.
I[IpuMeHATb METOA y/BOEHUS MeJlUaHbl TPEYToJib-
HUKa.

Hcnosb3oBaTh 11MGpPOBBIE PECYPCHI A/ UCCIe0-
BaHHUsI CBOMCTB H3y4yaeMbIxX GUTYP.

3HAKOMUTBCA C UCTOPHEH pa3BUTHS TeOMETPUU




Teopema dasneca

U TeopeMa 0 npo-
MOPIMOHAIBHBIX
oTpe3Kax, NoJ06-
Hbl€ TPEYTroJIbHUKU
(154)

Teopema dasieca U TeopeMa 0 Nnpo-
NMOPLMOHAIBHbIX OTpPe3Kax.
CpenHsasA JIMHUA TpeyroJibHHUKa.
Tpaneuus:, eé cpeHsAS JIMHUSA.
[IponopuMoHanbHble OTPE3KH, MO-
CTpOeHHe 4YeTBEPTOro NpolopLuo-
HaJILHOTO OTpe3Ka.

CBolicTBa LleHTpa Macc B TPeyroJib-
HUKE.

[lono6Hble TpeyrosbHUKU. Tpu
NpHU3HAKa I0J06HsS TPeyroJbHUKOB.
[IpakTHYeckoe NpUMeHeHHe

IIpoBOAUTHL MOCTPOEHUS C NOMOILBIO LIUPKYJIS U
JIMHEUKH C McnoJib30BaHUe TeopeMbl Paseca u Te-
OpeMbl O MPONOPLMOHAJBHBIX OTPE3KAX, CTPOUTh
YeTBEPTHIA NPONOPLHUOHAIBHBIA OTPE30K.
IIpoBOAUTHL AO0Ka3aTeJbCTBO TOrO, YTO MeJUAHbI
TPeyroJibHUKA MePeceKaTcs B OJHOM TOYKe, U Ha-
XOAUTHb CBSI3b C LIEHTPOM Macc, HAXOJAMThb OTHOLIE-
HUe€, B KOTOPOM Me/IUaHbl JIeJISITCS TOYKOH UX nepe-
cevyeHus.

HaXOAPIT]: HO,LLOGHI:IQ TpeYyroJibHUKHU Ha TOTOBbIX
YepTekax C yKa3aHHeM COOTBETCTBYIOLIUX MpPHU3HA-
KOB I10/1006U5.

PemaTh 3aJa4M Ha M00GHbIE TPEYTOJbHUKH C I0-
MOLIbIO CAMOCTOATE/BHOTO NIOCTPOEHUS YepTexen
Y HaX0XKJleHUs NMOJA00HBIX TPEYTroJAbHUKOB.
IIpoBOAUTL AOKAa3aTeJbCTBA C HCI0JIb30BaHUEM
MPU3HAKOB MOA06MUS.

Jloka3splBaTh TpY NpPU3HAKa 110J00USA TPEYroJbHU-
KOB.

IIpuMeHATDh MOJIydeHHble 3HAHUA NPHU pelleHUuU
reoMeTpU4YeCKUX M MPaKTUYECKHUX 3a/ad.
3HAKOMUTBCA C UCTOPHEH Pa3BUTHS TeOMeTPUU

Ilnomaakb.
HaxoxaeHue
nJIoIaAen
TpPeyroJbHUKOB

U MHOTOYTOJIbHBIX
duryp. ILiowasu
NnoA0GHbIX ¢uryp
(14 4)

[lonssTue 06 o06mIed TeopUH IJIO-
1aau.

DopMybl AJIST IIOWAIN TPEYTOJib-
HUKa, napasuiesorpamma. OTHomIe-
HUe IJIOIa/iedl TpPeyroJbHUKOB C
OOILIIMM OCHOBaHUEM WJAH O006IeHr
BbICOTOM.

OBJjIajileBaTh NEPBUYHbIMU NpPeJCTABJIEHUSIMHU 06
o61uel Teopuu oAU (Mepsl), GopmMyIUpoOBaTh
CBOMCTBA IUIOIIAJM, BBIACHATb WX HArJISIAHBIA
CMBICJL.

BeIBOAMTBE GOpPMYJIbl IUIOLIAAN NapasllesIorpaMMa,
TPEYroJIbHUKA, Tpanenuu u3 GbopMyJsibl IJI0IALU
NMpsIMOYyToJIbHUKA (KBaZparTa).




Ha3paHue
pa3jea (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBbIE BU/IbI
AeATeJTbHOCTH 00y4YaloIMXCcs

Beluucsiienne muomazed CI0MHBIX
$uryp dyepes pasbreHre Ha YacTH U
JLOCTpOEHHUe.

[lnomaau ¢uryp Ha KaeT4aToH 6y-
Mare.

[lnomanu noso6HBIX ¢uryp. Bbi-
4yucJieHWe Iuiomagen. 3ajadyu
MpPaKTUYEeCKUM coJiepkaHueM. Pe-
IIeHUe 33/ja4 C IOMOIIbI0 MeTo/a
BCIlOMoOraTeJIbHOM IJIoIa u

BeIBOAUTB GOPMYyJibl MJIOLIAAM BbIMTYKJOTO YEThIPEX-
yroJibHUKa 4yepe3 JUaroHaJ Iy U yroJ MeXxJay HUMH.
Haxoaute momaau ¢uryp, U3006pakKEéHHbIX Ha
KJIeTYaTON 6ymare, MCIOJIb30BaTh pa3bueHHe Ha
4acTH U JJOCTPOEHUE.

Pa36upaTh mpUMeEpPHI HCII0JIb30BaHHs BCIOMOra-
TeJIbHOH TJIONA I JIJIsl pellleHHUs TeOMeTPUYEeCKHUX
3azad4.

HaxoauTs njonau noJo6HbIX GUryp.
BbIYMCAATE JIOMAAN Pa3JIMYHBIX MHOTOYTOJbHBIX
duryp.

PemaTh 3asa4M Ha IJIOIIAJb C MPAKTUUYECKUM CO-
JeprKaHueM

Teopema Iludaropa
Y Havasa
TPUTOHOMETPUHU
(10 4)

Teopema Iludaropa, eé gokasarenb-
CTBO M npuMeHeHue. O6paTHasA Teo-
pema IIudaropa.

OnpesiesieHHe TPUTOHOMETPUYECKUX
$yHKIMH OCTPOTO yrj1a, TPUrOHOMeE-
TPpUYeCKHe COOTHOLIEHUS B IPSAMO-
yroJIbHOM TpeyroJibHuKe. OCHOBHOe
TPUTOHOMETPHYECKOE TOXK/ECTBO.
COOTHOILIEHUS MEeX/Ay CTODOHAMH B
NPSAMOYTOJIbHBIX TPEYTOJIbHHUKAX C
yrsiamu B 45 u 45 ; 30 u 60

JokasbiBaTh TeopeMy [ludaropa, McHnoJib30BaTh
eé B IPAaKTUYeCKHUX BBIYHCJIEHUSIX.
dopMyJIMpOBaTh ONpeseseHUs] TPUTOHOMeTpHUYe-
CKUX QYHKLHH OCTPOro yria, IpOBePsATh UX KOp-
PEKTHOCTb.

BBIBOJUTB TPUTOHOMETPHUYECKHE COOTHOILIEHUS B
HNPsIMOYTOJILHOM TPEeYTOJIbHUKE.

Hccieao0BaTh COOTHOLIEHUSI MEX/AY CTOPDOHAMU B
NPsIMOYTOJIbHBIX TPEYTOJbHHUKAX C yIJIaMU B 45° 1
45°; 30° u 60°.

Hcnosb3oBaTh GopMyJibl IPUBEJEHNS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO AJIs1 HAX0XKAEHHU s




COOTHOILLIEHUH MeXy TPUTOHOMETPUYECKUMH QYHK-
LUSMH Pa3/IMYHbIX OCTPBIX YIJIOB.

IIpuMeHATH NoJiydYeHHble 3HAHUSA U YMEHUS NPHU
pelIeHnH TpaKTHYeCKUX 3a/ay.

3HAKOMUTBCA C UCTOPHEH pa3BUTHsS TeOMETPUU

Yriibl B OKpY>KHO-
cTtu. BiucaHHblie
¥ ONIUCaHHbIE

4YeThbIPEXYTrOJIbHUKH.

KacareJibHbIE

K OKpPY>KHOCTH.
Kacanue oxkpyxHo-
crei

(13 4)

BricaHHBbIe U LleHTpaJbHble YIJIbI,
YToJl MEX/y KacaTeJbHOW U XOP/I0M.
Yribl MeXxAy XOopJAaMHU U CeKyId-
MH.

BrnivcaHHble ¥ ONMCaHHbIE YeThIPEX-
YrOJIbHUKH, UX MPU3HAKW U CBOH-
cTBa. [[pyuMeHeHUEe 3TUX CBOUCTB
IpY pelleHUuH reoMeTpPHUIEeCKHUX 3a-
Jad.

B3auMHoe pacnosioxkeHue  BYX
oKpy»KHOcTel. Kacanue okpy»xHO-
cTen

dopMy/IMpOBATB OCHOBHbIE ONpeJiesIeHUs], CBS3aH-
Hble C yrJlaMd B Kpyre (BONHCaHHBIHA yroJ, LieH-
TpaJIbHbIHN yToJ1).

HaxoauTh BnucaHHbIe YIJIbl, ONMUpaIOIINecs Ha OJ-
HY YTy, BBIYUCJIATH YTJIbI C IOMOIbIO TEOPEMBI O
BIIMCAHHBIX YIJaX, TEOPEMbl O BIIMCAHHOM YeThbI-
PEXyrosbHUKe, TEOPEMBI O LIeHTPaJIbHOM yTJIE.
HcciaepoBaTh, B TOM YHCJIe C TIOMOILBIO IIMPPOBbIX
pecypcoB, BIHCaHHbIe U ONHCAHHbIE YeThIPEX-
YrOJIbHUKH, BBIBOAHUTD UX CBOMCTBA U NPU3HAKH.
Hcno/ib30BaTh 3TH CBOMCTBA M NIPU3HAKHU NIPH pe-
LIeHWUU 3a/a4

IloBTOpEHUE, 0606-
meHue

3HAHUH

(44)

[loBTOpEeHHE OCHOBHBIX NOHATHU U
MeTOJZ0B KypcoB 7 W 8 KJaccos,
0060011eHHe 3HAaHUN

PemaTh 3ala4y Ha [OBTOPEHHUE, HIJIOCTPUPYIO-
IIMe CBSA3H MeXJy PasJIMYHBIMU YaCTSIMH Kypca




Knacc (He meHee 68 4)

HasBaHue
pa3jea (TeMbil)
Kypca (4ucia0 4acoB)

OcHOBHOeE coaepKaHHue

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4YaloIMXCcs

Tpuronomerpus.
TeopeMbl KOCHHY-
COB M CHMHYCOB.
PemieHue TpeyroJn-
HUKOB

(16 4)

OnpejesieHUe TPUTOHOMETPUYECKUX
¢yHkuuit yraos or 0 go 180 .
KocHHyC ¥ CHHYC IPSIMOTO U TYIOTO
yrua. Teopema kocuHycoB. (0606-
1éHHasA) TeopeMa CUHYCOB (c paju-
yCOM ONMUCAaHHOM OKpY>KHOCTH). Ha-
XOXaeHue NJIMH CTOPOH U BEeJIMYUH
yIJIOB TPEYroJbHUKOB.

dopmMyJia MJIOUAAN TPeyroJibHUKaA
4yepes /iBe CTOPOHBI U yroJ Mexay
HuMu. Popmysa mJIoWAAU YeTbl-
pEXyroJibHUKA yepe3 ero AuaroHaau
U yroJ MeXxJy HUMH.
[IpakTH4Yeckoe NMpHUMeHeHUe JoKa-

3aHHBIX TeopeM

dopmy/iMpoBaTh onpejeseHus TPUTOHOMeTpuye-
CKUX QYHKIMH TYNbIX U NPSAMBIX YTJIOB.
BbIBOAMTB TeOpeMy KOCHUHYCOB U TeOpeMy CHUHYCOB
(c paguycoM onrMcaHHOU OKPY>KHOCTH).

PemraTek TpeyroJbHUKH.

PemaTh npakTu4eckue 3aJja4, CBOAALIHMeCH K Ha-
XOXJEHHUI0 pAas3JIMYHbIX 3JIEMEHTOB TPeyroJIibHUKa

IIpeoGpa3oBaHue
noao6usi. Merpuue-
CKHe COOTHOIIEHM
B OKPY>KHOCTH

(10 4)

[ToHATHE 0 Mpeo6Gpa3oBaHUU MOJ0-
ous.

COOTBETCTBEHHbIE 3JIEMEHTHI 1006~
HBIX UTryp.

Teopema 0 nmpou3BeZleHUH OTPE3KOB
XOpJ, TeopeMa 0 NIPOU3BEJIeHUH OT-
PE3KOB CEeKyIMX, TeopeMa O KBa-
JlpaTe KacaTesJbHOH. [I[puMeHeHHe B

pelnieHruu reoMeTpu4eCKux 3aJa4

OcBauBaTh NOHSATHE NPeoGpa30BaHUS MOLOOU.
HcciepoBaTh OTHOILLEHHE JIMHEHHBIX 3JIEMEHTOB
¢duryp npu npeobpasoBanuu nogobus. Haxoaurb

NpUMepbl oJ06UST B OKpYyKalolel 1eHCTBUTe b-
HOCTH.

BBIBOAUTB MeTpHUYECKHE COOTHOIIEHUSI MEXAY OT-
pe3KaMM XOpJ, CEKYIINX U KacaTeJbHbIX C HUCIOJIb-

30BaHHUEM BIUCAHHBIX YIJIOB U MOJOGHBIX Tpey-

TOJIbHUKOB.




Peuiatsb reomMeTpu4yeckre 3aa4v U 3ala4u U3 pe-
aJIbHOM »KU3HU C UCMOJIb30BaHUEM HOI[OGHI:IX Tpe-
YroJIbHUKOB

BeKTophI
(12 4)

OnpegesieHre BEKTOPOB, CJI0XKeHHUEe
M pa3HOCTb BEKTOPOB, YMHOXeHUe
BEeKTOpa Ha YHUCJIO.

dusnyeckuii U TreoMeTpUYeCcKUH
CMBICJI BEKTOPOB.

PasJyioxeHue BeKTOpa o JBYM He-
KOJIJIMHeapHbIM BekTopaM. Koopau-
HaTbl BEKTOpaA.

CkaJiipHOe MNpOU3BeJleHHEe BEKTO-
pOB, ero NpUMeHeHHe JJs HaXox/e-
HUSA JJIMH U YTJIOB.

PemeHue 3a71a4 ¢ MNOMOLIbIO BEKTO-
pOB.

[IpyuMeHeHHe BEKTOPOB JJis pelle-
HHUA 3aJa4 KMHEMaTUKH U MeXaHH-
KU

Hcnoib30BaTh BeKTOPbl KaK HalpaBJ/eHHble OTpes-
KU, UCCJIeA0BATb reOMETPUYECKUH (MlepeMeleHUe)
1 dusndeckuil (cusa) CMbICAbI BEKTOPOB.

3HaTh onpejesieHUsI CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOXXeHHsl BeKTOpa Ha 4HCJO, UCCAe0BaTh reo-
MeTpUUeCcKUd U PU3UYECKHUH CMBIC/BI 3THUX Ollepa-
LMH.

PemaTsh reomMeTpUyecKre 33/jla4H C UCIOJIb30BaHU-
€M BEKTOpOB.

PacksagbpiBaTh BEKTOpP I10 JBYM HEKOJIJIMHEAapHbIM
BeKTOpaM.

Hcno/ib30BaTh CKa/IIpHOE NPOU3Be/leHHe BEeKTO-
pOB, BBIBOJUTB €I0 OCHOBHbIE CBOHMCTBA.
BBIYMC/IATB CYMMYy, Pa3HOCTb U CKaJIIpHOE NPOMU3-
BeJleHUe BEKTOPOB B KOOpJHUHATaX.

IIpuMeHAThb CKaJIApHOE NMpOMU3BeJeHHe JJI HaXO0X-
JleHUs JJIMH U YTJIOB

JeKapToBbl KOOpJH-
HaTbhl Ha IJIOCKOCTH
(94)

JlekapTOBBI KOOpAHWHATHI TOYEK Ha
MJIOCKOCTH.

YpaBHeHHe TPSIMOU. YTIOBOU KO3(-
dunmeHT, TaHreHC yrjia HaAKJIOHA,
napaJijieJibHble U NepHneHAUKYJIap-
Hble NpsIMBbIe.

YpaBHeHHe OKpyKHOCTU. Haxoxne-
HHe KOOpPAHHAT TO4YeK Nepece4yeHUsI
OKPY>XHOCTH U NPSMOH.

OcBauBaTh NOHATHE NPAMOYTOJbHON CUCTEMBI KO-
Op/ZIMHAT, leKapTOBBIX KOOPJAUHAT TOYKHU.
BbIBOAUTH ypaBHeHUE NIPSAMON U OKPY>KHOCTHU. BbI-
AeJIATh NOJHBINA KBaZpaT [JIsi HAXOX/JeHUs LeHTpa
Y pajinyca OKPYXHOCTH I10 €€ ypaBHEHHUIO.
PemaThb 3aa4M Ha HaXOX/IeHHEe TOYeK Iepeceye-
HUS IPSMBIX U OKPY?>KHOCTEN C MOMOILBIO METO/a
KOOpP/ZIMHAT.




Ha3paHue
pa3jea (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBIE BU/IbI
AeATeJTbHOCTH 00y4YaloIMXCcs

MeTo/1 KOOpAMHAT MPU pPelleHun
reoMeTpU4YeCcKHUX 3ajad.
HWcrnosib30BaHKWE METOo/ja KOOPAUHAT
B MIPaKTHYECKUX 3ajjadax

Hcnosib30BaTh CBOMCTBA YIJI0BOro Ko3agpuiueHTa
NpsSIMON NpU pelleHWUM 33a/ad, AJs onpejeseHus
pacnoJioXKeHus1 MpsIMOH.

IIpuMeHATh KOOPAWHATHI NPU pellleHUH TeoMeTpH-
YeCKUX U MpaKTUUYeCKUX 3ajady, [Jisl NOCTPOeHHUs
MaTeMaTH4YeCKUX MoJieJied peasbHbIX 3a/a4 («Me-
TOJi KOOPAHUHATY).

Ilos1b30BaThCA JJ1s1 MOCTPOEHUS U UCCIeJOBaHUH
nudpPoBBIMU pecypcaMu.

3HAaKOMHUTBCA C UCTOPHEH pa3BUTHSA FeOMeTPUU

IIpaBU/IbHBIE
MHOTOYTroJIbHUKH.
J/IMHa OKPY>KHOCTH
Y IVIOLaAb Kpyra.
BpruncieHnue njio-
maaen

(84)

[IpaBU/IBbHBIE MHOT'OYTOJIbHUKH,
BbIYHCJIEHHUE UX 3JleMeHTOB. Yucio
T U JJIMHA OKPY>XHOCTH. JlInHa Ay-
' OKPY>KHOCTU. PasnaHHasa mepa
yrja.

[l1omajb Kpyra U ero 3jeMeHTOB
(cexTopa u cerMeHTa). Beruucienue
miomazed GUryp, BKIYAKOLIINX
3JIEMEHTHBI Kpyra

dopmy/IMpoBaTh onpejie/ieHUe NMPaBUIbHbIX MHO-
royroJibHMKOB, HAXOAUTb UX 3JIeMEHTBhL
Ilo/1b30BaThCA MOHATHEM /[JIMHbl OKPYXXHOCTH,
BBeJJEHHBIM C IIOMOIIbI0 IPABUJIbHBIX MHOI'OYT0JIb-
HUKOB, ONIpeAeJ/IATh YHCJIO T, AJIUHY AYTU U paju-
aHHYIO Mepy yrJa.

IIpoBOAMTSH Nlepexo/, OT paJlJMaHHOW Mephbl yrJa K
rpaZlyCHOH U Ha060pPOT.

OnpeaesATh IJIOAAb KpyTra.

BbiBoAUTh GOpPMyJIBbI (B IpaZyCHOW U paJMaHHOU
Mepe) AJig JUIMH AYT, IJIolaZiel CeEKTOPOB M cer-
MEHTOB.

BbIYMCIATH MJI0IaAU GUTYDP, BKIOYAIOLIUX 3J1€-
MEHTBI OKPY?KHOCTHU (Kpyra).

HaxoauThb miomau B 3a/ia4ax peajbHON )KU3HU




JIBIbKeHM S IJIOCKO-
CcTH
(6 1)

[ToHsiTHE O ABH)KEHUU IJIOCKOCTH.
[Tapa/isiesIbHBIN IEPEHOC, TIOBOPOT U
cumMeTpusa. OCH U LEeHTPbI CUMMe-
TPUU.

[IpocTeiiline NpuMeHEHUs B pelle-
HUHU 33434

Pa36upaTrs npuMepsbl, WIIIOCTPUPYIOL[HE MOHSTHS
JBIDKEHUSI, IEHTPOB U 0Celd CUMMETPHUH.
dopmMysIMpoOBaTh Olpe/ie/ieHUs apasjieJlbHOro me-
peHoca, MOBOPOTAa U OCEBOM cUMMeTpUU. BIBOAUTH
MX CBOMCTBA, HAXOJAUTh HEIO/ABM)KHbBIE TOYKH.
HaxoauThb LIEeHTPbl U OCH CUMMETPHUU MPOCTEUIINX
duryp.

IIpuMeHATh NapasljieibHbIA MMEePeHOC U CHUMMe-
TPUIO NPU pELIEHUU FeOMeTPUYECKHUX 3a/ay4 (pas-
6upaTh NMpUMepPHI).

Hcnoib30BaTh 1/ IOCTPOEHUsT U HUCCIeIOBAaHUU
uudpoBble pecypchbl

IloBTOpEHHEe, 0606-
IIeHHUe, CHCTeMaTH-
3anMs 3HAHUA2

(7 4)

[loBTOpeHHEe OCHOBHBIX NMOHATHH U
MeTO/I0B KypcoB 7—9 kj1accoB, 0606-
IleHHe U CUCTeMaTH3alMsA 3HaHU M.
[IpocTeiiiive reometTpudeckue pu-
rypbl U HUX cBoucTBa. M3MepeHue
reoMeTPpUYECKUX BEJIMYHH.
TpeyrosbHUKH.

[TapasiiesibHbIE U NEepHeHJUKYJIAP-
Hble IpsIMble.

Okpy>XHOCTb U Kpyr. 'eomeTpuye-
CKHe IMOCTPOEeHHs. YTJbl B OKPYX-
HOCTHU. BnucaHHble M ONHCaHHBIE
OKPY>KHOCTH MHOTOYT'OJIbHUKOB.

OnepupoBaTh NOHATUAMU: GUTypa, TOYKA, Npsi-
Masi, yroJ, MHOTOYTOJIbHUK, paBHOOeJ[peHHbIH U
PaBHOCTOPOHHUH TPEYroJbHUKH, TPSIMOYTOJbHBIN
TPEeyroJbHUK, MeJHaHa, OUCCEeKTpHca M BbICOTA
TPeyroJbHUKaA, IMapaJjejorpamMM, poM6, HpsMo-
YTOJIBHHUK, KBaZpaT, TpamneLus; OKPYy>KHOCTb, Kaca-
TeJIbHAsl; PAaBEHCTBO U NoJ06He GUryp, TpeyroJsib-
HUKOB; NapaJlIeJIbHOCTb U NepHeHAUKYISAPHOCTD
NPSMBIX, YTOJI MeXJy NPSAMbIMH, CHMMETPHsSI OT-
HOCHTEJIbHO TOYKHU U MPSIMOM; IJINHA, pACCTOsIHUE,
BeJIMYMHA YTJIa, IVIOWA/Ab, IEPUMETD.

Ucnosib3oBaTbk GOPMyJIbI: NepUMeTpa U IUIOLIAAU
MHOTOYTOJIBHUKOB, JITAHBI OKPY>KHOCTH U IIJIOLIA-




Ha3paHue
pa3jea (TeMbl)
Kypca (4uca0 4acoB)

OcHOBHOE coaepKaHHue

OCHOBHBbIE BU/IbI
AeATeJTbHOCTH 00y4YaloIMXCcs

[IpsiMasi U OKPY>KHOCTb.
YeThlpéxyroJabHUKHU. BniucanHuble 1
ONYCaHHbIe YeThIPEXYTOJbHUKH.
Teopema Iludaropa u Havyasna Tpu-
roHoMeTpuH. PelteHre o61UX Tpe-
YrOJIbHUKOB.

HpaBI/IJIbeIe MHOTI'OYTrOJIbHUKH.
[Ipeo6pazoBaHus MJIOCKOCTH. [IBU-
>keHusd. [logo6ue. CuMMeTpUs.
[lnomwanb. Beryucienue niomagen.
[lnowmwanu nogo6HbBIX GUTYD.
JlekapTOBBI KOOPAWHATHI HA IJIO-
CKOCTH.

BekTophbl Ha NJIOCKOCTHU

U Kpyra, 06béMa NPsSIMOYTOJILHOTO Mapasijesienu-
neja.

OnepupoBaTh MOHATHUAMM: NPSIMOYTOJIbHAsI CUCTE-
Ma KOOp/JIMHAT, BEKTOP; MCHOJIb30BaTh 3TH MOHS-
THUs [J1s1 IPEeJCTaBJIeHUs JaHHBIX U pellleHUs 3a-
Aa4d, B TOM 4YucCJie U3 APYyrux y‘-Ie6HbIX npeamMmeToB.
PemiaTh 3aa4M Ha IOBTOPEHHE OCHOBHBIX TIOHS -
TUN, WIIIOCTPAIUIO CBsA3edl MEXAYy pasiudHbIMH
4acTsIMH Kypca. BbIGMpaTh MeTOJ, /sl pelieHusI
KEVIETIZH

PemaTb 3aa44 13 [OBCE/JHEBHOM KU3HU




PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA». 7-9
KNACCbI

COAEPKAHME YYEBHOIO KYPCA (MO rOZAM OBYYEHWA)

7 Knacc

[IpeacTaBsieHUe JaHHBIX B BHUJle TabJudl, AuarpamMmM, rpadUuKos.
3anoJsiHeHUe TabJIMI, YTEHUE U TOCTPOEHUEe AuarpamMm (CToJI6HUKO-
BbIX (CTO/164aThIX) U KPYTOBbIX). UTeHHe rpadpMKOB peasbHbIX IPO-
neccoB. M3BieyeHrue nHOpPMALMU U3 JUArpaMM M TaOJIMI, UCIOJIb-
30BaHUeE U UHTepNpeTalus JaHHbIX.

OmnucaTesibHasl CTaTUCTUKA: cpejiHee apHdMeTHYeCKOe, MeJUaHa,
pasMax, HauboJiblllee W HaWMeHblllee 3HA4YeHUs Habopa YHCJIOBbIX
AaHHBIX. [[prMepsl cly4allHOU U3MEHYHUBOCTH.

Cny4alHBIM 3KCEepUMeHT (ONbIT) WU ciaydaliHoe cobbiTHe. BeposT-
HOCTb W 4YacToTa. Posib MaJlOBEpPOSITHBIX UM NMPAKTUYECKH JOCTOBEp-
HBIX COOBITUIM B MPHUPOJie U B ob61iecTBe. MoHeTa UM UIrpajibHasi KOCThb
B TEOPUU BEpPOSATHOCTEH.

I'pad, BepminHa, pebpo. CTeneHb BepmIMHBI. Yucio pébep u CyMm-
MapHasl cTeneHb BepuMH. I[lpejcTaBjieHHMe O CBA3HOCTU rpada.
lenu u nukiasl. [lytu B rpadax. O6xon rpada (3isepoB NyTh).
[IpeacraBsieHrve 06 opHeHTHpPOBaHHOM rpade. Pemenue 3azay
c noMo1ibio rpados.

8 Knacc

[IpencTaBsieHMe JAaHHBIX B BU/Je Ta6JIuL, JUarpamMM, rpaduKos.
MHOXecTBO, 3/IeMeHT MHOXeCTBa, NOJMHOXecTBO. Onepanuu
Ha/i MHO>KeCTBaMU: 00'beJUHEHH e, IepeceyeHue, JOI0JIHEHUE .

CBolicTBa onepalMi HaJi MHOXKeCTBAaMU: llepeMeCcTUTeIbHOe, coYe-
TaTeJbHOE, paclpejie/nTeJbHOe, BKJIOYeHUA. Mcnonb3oBaHue rpa-
duryeckoro npeacTaBJeHUSI MHOXECTB [JJisI ONMCAHUS peasbHbIX
NPOLLEeCCOB U AABJI€HUH, IPU pellleHnH 3aa4.

M3MepeHue paccerBaHUA AAHHBIX. /lucnepcuss U CcTaHAApTHoOe
OTKJIOHEHHE YHCJIOBBIX HA60POB. /luarpamMmma paccerBaHUs.

JsieMeHTapHbIe COGBITUS CaAy4YalHOTO onbITa. CiiydyallHble COGbI-
TUs. BepossTHOCTU cOGBITHH. ONBITBI C PAaBHOBO3MO>KHBIMHU 3JI€MEH-
TapHbIMU COOBITUAMU. CilydallHbIA BbIOOpP. CBSAA3b MEX/ly MaJioBe-
POSAATHBIMU M NPAKTUYECKU JOCTOBEPHBIMHU COOBITUSMU B NMPHUPOJE,
o6lLIecTBe U HayKe.

JepeBo. CBONCTBA AepeBbeB: eJMHCTBEHHOCTb NYTH, CyILLeCTBOBA-
HHe BUCAYEH BepUINHBI, CBA3b MEX/Yy YUCJIOM BEepIIMH U YHUCIOM
pédep. [IpaBus0 yMHOXeHHUA. PellleHue 3a7ja4 ¢ TOMOLIbIO rpadoB.
[IpoTHBOMOIOXKHBbIE COObITUA. [luarpamMmmMa Jitaepa. O6beguHe-



HUe U nepecevyeHue cobbITHH. HecoBMecTHbIe cobbITHSI. PopMyia
CJIOXKeHHUs1 BepOSITHOCTEeH. Y c/10BHast BeposITHOCTD. [IpaBU/io yMHO-
>)keHUs. He3aBucuMble cobbiTUs. [Ipe/icTaB/ieHHe 3KCIEepUMEHTa
B BHU/Ie JiepeBa. PellleHre 3a/1a4 Ha HaX0XK/eHUE BEPOSITHOCTEH C IO-
MOIIbIO JlepeBa CJAYyYalHOTO 3KCIEPUMEHTA, AUarpaMmm Jilepa.

9 Knacc

[IpeacTaBsieHUe JaHHBIX B BHU/Je TabJul, JuarpaMmm, rpadpukos,
WHTepnpeTanys AaHHbIX. UTeHUe W NMOCTpoeHMe TabJiull, AuarpaMmm,
rpadUuKoOB 110 peasbHbIM JJaHHbIM.

[lepectaHoBkU U ¢akTopua. CoueTaHHUSA U YHUCJIO COYETAHUM.
TpeyronbHuk [lackasis. Pemmenue 3a/1a4u ¢ UCMOJIb30BAaHUEM KOMOU -
HaTOPHKHU.

['eoMmeTpuyeckasi BeposATHOCTb. Ciy4yallHbIA BbIGOP TOYKHU U3 U-
rypbl Ha MJIOCKOCTH, U3 OTpPe3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanue. Ycnex u Heypada. Cepys MCIBITaHUM [0 NEPBOro
ycnexa. Cepusi ucnblTaHUM BepHysau. BeposATHOCTH cOOGBITUHM B ce-
puHu UucnblTaHUU BepHyau.

CnyyaliHas BeJIMMMHA U pacnpejfiesieHHMe BeposTHOcTed. Marema-
TUYEeCKOe OXHJaHWe U aucnepcusa. [I[pumMepbl MaTeMaTHYeCKOTO
0XXH/JIaHUA KaK TeOpeTHYeCKOro CpeJiHero 3HayeHHUsA BeJIMYWHBI.
MaTemaTHh4yeckoe OXKUJaHHWe U AUCIepCUsd CJAy4YaWHOW BeJIMYMHBI
«4UCJIO YCIIEXOB B CEPUU UCNBbITAHUU BepHysiny.

[loHsITHE O 3aKOHe GOJIbIIMX YUCces. 3MepeHUe BeposATHOCTEH
C MOMOIUIbI0 4YacTOT. Posib 1 3HaYeHHe 3aKOHA GOJIBIIMX YHCEJ B
MPUPOJie U OOIECTBE.

MNAHUPYEMbBIE MPEAMETHbBIE PE3Y/IbTATbl OCBOEHWA MPUMEPHON
PABOYEU MPOIPAMMBI KYPCA (MO NOAAM OBYYEHUA)

Hpe,ZLMETHbIe pe3ysabTaTbl OCBOEHHA KypcCa <<BepOHTHOCTb U CTa-
THUCTHUKa» B 7—9 Kjaccax XapaKTepUu3yrnTcd CjeJyIIMMHU YMEHU -
AMH.

7 Knacc

Yutath MHbOpMaLMIO, NpeACTaBJeHHYI B TabjuLaxX, Ha Aua-
rpaMmax; NpeJCcTaB/sThb JaHHble B BUJe TabJIUL, CTPOUTH AUa-
rpaMMmbl (CTOJIGUKOBBIE (CTOJI6YATHIE) U KPYTOBbIE) IO MAacCUBaM
3HaYeHUH.

OnuceIBaTh U UHTEPIPETUPOBATH peasibHble YHCJIOBbIE JaHHbIE,
npeJcTaBJIeHHbIe B TAabJIMIAaX, HA JUarpaMMax, rpadpukax.

Hcnosib30BaTh /1S ONMMCAaHUA JAaHHBIX CTaTUCTUYECKHE XapaKTe-
PUCTHKU: cpefHee apudMeTHUECKOe, MeJMaHa, HauboJbliee U
HauMeHblilee 3Ha4YeHUs, pasMax.



HmeTb npeacraBjJieHUE O CﬂyqaﬁHOﬁ WU3MEHYUBOCTH Ha NIpUMepax LeEH,
CI)I/I3I/I‘-IeCKI/IX BE€JIMYHWH, aAHTPOIIOMETPpHUYEeCKHUX [JaHHbIX; HWMETb
npeacraBJieHUE O CTAaTUCTHUYECKOH YCTOI‘/JI‘-II/IBOCTI/I.

8 knacc

W3BsekaTb U Npeo6pas3oBbIBaTh HMHGQOpPMalMIO, MpeJCTAaBJEHHYI B
BU/Jle TabuL, fuarpamMmM, rpadrKoB; NpeCTaBJAATh JaHHbIe B BU/e
TabJul, AuarpamMmm, rpadprKoB.

OnuceiBaTh [JaHHble C IOMOLIbI CTAaTUCTUYECKUX IOKa3aTeJsel:
CcpeHUX 3HA4YeHUW U Mep paccerBaHUs (pasMax, AUCIEPCHS U
CTaHJapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI YUCJOBBIX 3HAa4YeHUH U YacTOTbl COOBITHH, B
TOM YUCJE N0 pe3yJibTaTaM U3MepeHUN U HabOJII0JeHU .

HaxoiuTh BepOSAITHOCTU CJAYy4YalHBIX COOBLITUM B OIbITAaX, 3Has Be-
POSAATHOCTU 3JI€MEHTAPHBbIX COGBITUN, B TOM YHCJIE B ONbITAaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnosib3oBaTh rpaduyeckue MOJeJH: JlepPeBO CJAY4YaMHOro 3KCcIie-
pUMeHTa, AuarpaMMsbl JiJjiepa, YUuca0Bas npsaMasd.

OnepupoBaTh MOHATUSIMU: MHOMXKECTBO, IOJMHOXECTBO; BbIINOJI-
HATb OIlepalMy HaJi MHOXECTBaMU: 00beJUHEHHE, IepecedyeHue,
JOIIOJIHEHHE; TepedyUCJATb 3JIEMEHTbl MHOXEeCTB; IPHMEHSATb
CBOMCTBAa MHO>ECTB.

Hcnosb3oBaTh rpaduyeckoe ImpejcTaBJeHHMe MHOXeCTB U CBsA3eH
MeXJly HUMHU JJI1 ONHMCAaHUA NPOLLeCCOB M SIBJIEHUWH, B TOM 4YHCIe
IIpY pelleHUH 3a/Jiay U3 JPYTUX y4yeOHBIX IPeJMEeTOB U KypPCOB.

9 Knacc

W3BsekaTb W npeob6pa3oBbIBaTb HHGOpPMANMIO, MpPeJCTaBJIeHHYIO B
pa3/IMYHbIX WCTOYHHKAX B BHJle TaOJIMI, JAHarpamMM, rpaduKoB;
MpeCTaBJIATh JlaHHbIe B BUAEe TaAGJIUI], JHArpaMM, rpadrKoB.

PemaTh 3a7@a4M OpraHU30BaHHBIM MepPe6OPOM BAPUAHTOB, A TaK- XKe C
HCIO0JIb30BAHUEM KOMOGHUHATOPHBIX MPAaBUJ U METO/IOB.

Hcnosib30BaTh oOmnucaTeJibHble XapaKTEPUCTUKU [ MaCCUBOB
YUCJIOBBIX JAHHBIX, B TOM 4YMWCJe CpeJlHWe 3HAa4YeHHs U Mepbl pac-
cerMBaHU4.

HaxoguTh 4acTOThl 3HAaYeHUM U YaCTOThbl COOLITHS, B TOM 4YHCJIE
MoJIb3ysICh pe3yJibTaTaMU MPOBEJEHHbIX U3MEpPeHUU U HabJs/e-
HUM.

HaxoauTh BEPOSTHOCTH CIyYaWHbBIX COOBITUN B U3yYE€HHBIX OIbI- TAX,
B TOM 4YHCJIEe B ONbITaX C PAaBHOBO3MOXXHbIMH 3JIEMEHTAPHbI- MU
COOBITHUSMU, B CEpPUSX HUCHNBITAHUHN 10 MEPBOTO yCIlexa, B Ce- PUIX
ucneiTaHu bepHyJu.



HMeTh npefcTaBJ/ieHUE O CAy4YalHOU BEJIMYUHE U O pacipejiese- HUU
BEPOSTHOCTEM.

HMeTh npe/icTaB/eHUEe O 3aKOHE GOJIBIINX YHCeJ KaK O IpOosiBJie- HUU
3aKOHOMEPHOCTU B CJAYy4YalHOW M3MEHUYMBOCTH WU O POJIM 3a- KOHA
GOJIBLIUX YHCeJ B IPUPOJe U OGLIECTBE.



TEMATMYECKOE NAAHMPOBAHME YHEBHOIO KYPCA
(MO rogAM ObYYEHWA)

7 Kknacc (He meHee 34 y)

HasBaHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coeprKaHue

Xap AKTEPpUCTHUKA AeATE/IbHOCTU 06yqalonmxca

IlpeacraBiieHue
JaHHBIX
(7 4)

[lpescTaBieHve JaHHBIX B TabGJIH-
nax. IlpakTU4yeckhe BbIYUCIEHUS
Mo TaGJIMYHBIM JlaHHBIM. HU3Bjeve-
HUe W MHTepnpeTauus TaGJHUYHbIX
naHHbIx. [IpakTudeckass paboTa
«Tabauibi».

I'paduyeckoe npejcraBieHde JaH-
HBIX B BH/Ie KPYTOBBIX, CTOJIOHKO-
BbIX (CTOJIOYATHIX) AuarpamMm. Ure-
HHUe U NoCcTpoeHre JuarpamM. I[lpu-
Mepbl AeMorpadpUyecKux JuarpaMmm.
[IpakTHyeckass paborta «/umarpam-
MBI»

OcBauBaTh CHOCOGBI NpeJCTaBJeHUsI CTaTUCTUYe-
CKHX JAHHBIX WM YHUCJ/JIOBbBIX MACCHMBOB C IIOMOIIBIO
Ta6JII/II_[ U JUuarpamMm C HCIIOJIb3OBaHHUEM aKTyaJlb-
HBIX U BaXXHBIX JAHHBIX (AemMorpadudyeckue JaH-
Hble, IPOU3BOJICTBO IPOMBILIJIEHHOU U CEJIBCKOXO-
31MCTBEHHON MPOAYKIUHY, 06IeCTBEHHbIE U NIPU-
poAHbIe SABJIEHUS).

H3y4aTh MeToAbI paboThl C TAGJIUYHBIMU U rpadu-
YeCKUMHU NPEeJCTABJEHUSAMH JAAHHBIX C IOMOIIbIO
LU POBBIX PECypPCOB B X0/ie TPAKTUYECKUX paboT

OnucarebHas
CTaTHUCTHUKA
(8 4)

YucnoBbie Ha6ophbl. CpegHee apud-
MeTH4YeCKOe.

MeuraHa ynca0BOTO Habopa. Y CTon-
YUBOCTb M€JHUaHBI.

[IpakTHyeckas pa6ora «CpegHue
3HAYEHMUSsI».

Haunb6osblilee 1 HAaMMeHblIee 3Ha4e-
HHS YMCJI0BOTr0o Habopa. Pazmax

OcBauBaTh NOHATHUS: YUCJIOBOH HAabOp, Mepa LieH-
TpaJIbHOU TeHJleHIIUH (Mepa LleHTpa), B TOM YHCIe
cpenHee apudMeTHyecKkoe, MeJHaHa.

OnuchIBaTh CTaTHCTUYECKHE JJAHHbIE C TOMOIIIBIO
cpenHero apudMeTHYECKOTO U MeAHaHbl. PemaTb
KEVIERIZH

H3y4yaThb CBOMCTBA Cpe/IHUX, B TOM YHCJIE C [IOMO-
110 [UPPOBBIX PECYPCOB, B X0/le¢ MPAKTHYECKUX
pa6or.




Ha3paHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coaepKaHHue

XapaKTepUCTHKA JeATEJIbHOCTH 06yYaromuXxcs

OcBauBaTh MOHATHA: HaubOJIbIIee U HaUMeHbllee
3HAYeHMsI YUCJIOBOIO MacCHBa, pa3Max.

PemaTh 3aJjlayM Ha BbIGOp crioco6a ONMMCAHUS JlaH-
HbIX B COOTBETCTBHUU C IPUPOJOH JAHHBIX U LIS -
MU HCCIe0BaHUSA

Ciay4yailHasA U3MeH-
4YUBOCTh
(64)

Ciy4yaliHass U3MEHYUBOCTD (IIpUMe-
pbl). YacToTa 3HaYeHUH B MaccUBe
JaHHbIX. ['pynnupoBka. 'mcrorpam-
MBI.

[IpakTHyeckasa pa6oTta «Ciy4daliHas
H3MEeHYUBOCTb»

OcBauBaTh MOHATHA: YacTOTa 3HAaYEHUH B MacCHBe
JAaHHBIX, prHHHpOBKa JaHHBIX, FHCTOFpaMMa.
CTpouTh YU aHAJIM3UPOBATh 'MCTOrPaMMbl, MOAGHU-
paTh NOAXOSIMEN 1IAr IPYHNIHAPOBKH.

OcBauBaTh rpaduyeckre npeCcTaBJeHus Pa3HbIX
BH/IOB CJIy4alHOW U3MEHYUBOCTH, B TOM 4YHUCJIE C
MOMOIIbI0 IUPPOBBIX PECYPCOB, B X0/ie MPaKTHUYe-
CKOU paboThl

BBesieHUE B TEOPHUIO
rpa¢oB
(44)

I'pad, Bepuinua, pe6po. IIpexcras-
JleHWe 3aJja4d C NIOoMoIblo rpada.
CteneHb (BaJIEHTHOCTb) BEPLIUHBI.
Yucao pébep 1 cyMMapHas CTelleHb
BepwurH. llenb 1 nuki. IlyTe B rpa-
de. IlpexncraBieHne O CBA3HOCTH
rpada. O6xon rpada (aHysepoB
nyTh). [IpescTaBiieHre 06 OpUEHTH-
pOBaHHBIX rpadax

OcBamBaTh NOHATHA: rpad, BepuinHa rpada, pe-
6po rpada, creneHb (BaJIeHTHOCTb BEPLINHBI), [[ellb
U LUKJL.

OcBauBaTh MOHATHUA: NYTh B rpade, 3WIEpOB MyTh,
06xo/ rpada, opueHTUPOBAHHBINA rpad.

PewmaTh 3aja4M Ha [OMCK CyMMBbI CTelleHel Bep-
muH rpada, Ha MOUCK ob6xXoxa rpada, Ha MOHUCK
NnyTel B OpUEHTHUPOBAHHBIX rpadax.

OcBauBaTh CNOCOGHI NpPeJICTaBJIeHNs 3a/a4 U3 Kyp-
ca ajare6pbl, reOMeTPHUH, TEOPUH BEpPOSTHOCTEH,
JAPYTUX MpeMeTOB C NOMOIbI0 rpadoB (KapThl,




CXeMbl, 3JIEKTPUYECKHE 1eNnH, PYHKIMOHATbHbIE
COOTBETCTBHUSA) HA IpUMepax

BepoATHOCTD U 4a-
CTOTa CJIy4alHOTrO
COOBITUSA

(4 4)

CiydyallHbIM ONBIT W cay4alHoe
cobbiTHe. BepossTHOCTE M 4HacToTa
cob6bITHA. Posib MajJloBEpPOSATHBIX U
MpaKTU4YeCKHU JIOCTOBEPHBIX COOBI-
TUN B IpupoJie U B obuiecTBe. Mo-
HeTa U UrpajibHasi KOCTb B TEOpUU
BEPOSITHOCTEMH.

[IlpakTHyeckass pa6ota «YacTtoTa
BBINA/IeHUs opJia»

OcBavBaTh NOHATHSA: CJAyYalHBIA ONBIT U CAy4al-
HOe COOBITHE, MaJIOBEPOSITHOE U MPAKTUYECKH J10-
CTOBEpPHOE COOBbITHE.

H3y4aTh 3HAaYMMOCTb MaJIOBEPOSTHBIX COOBITHH B
NpHpoJie U 06LIeCcTBe Ha BaXKHBIX NMpHUMepax (aBa-
pHH, HecyacTHbIe Cay4ad, 3aljuTa NepcoHaJbHOU
nHpopManuy, nepejavya JaHHbIX).

H3y4aTh poJsib KJIacCUYeCKUX BEPOSTHOCTHBIX MO-
nenelt (MoHeTa, UTpaJibHAsl KOCTh) B TEOPUU BEPO-
ATHOCTEH.

Ha6oaaTh M U3y4aThb 4acTOTY COOBITUH B MPO-
CTBIX 3KCIIEpHMEHTaX, B TOM 4YHCJIe C MOMOIIbIO
UPPOBBIX PECYPCOB, B X0/ MPAKTUYECKON paboThI

06o61eHue, KOH-
TPOJIb

59

[lpencraBnenve pgaHHbIX. Onwuca-
TeJIbHAsl CTaTUCTHKA. BeposTHOCTH
CJIY4allHOT'O COOBITUS

IloBTOPATH H3ydyeHHOE U BBICTPAUBATB CHUCTEMY
3HaHUM.

PemaTh 3afa4M Ha NpejcTaBJeHHe U ONHCaHHe
JAHHBIX C MOMOIIbIO0 U3YYEHHBIX XapaKTEPUCTUK.
06CcyKAaTh NpUMepPHI CIyYalHbIX COOBITUH, MaJo-
BEPOATHBIX U NPAKTHUYECKH JOCTOBEPHBIX CJydyai-
HbBIX COOBITUH, UX POJIM B IPHUPO/Ie U )KU3HU 4YeJsIo-
BeKa




8 knacc (He meHee 34 )

HasBaHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOeE coaepKaHHue

XapaKTepUCTUKA JeATe/TbHOCTH 06YyYalInXCs

IloBTOpEHUe Kypca
7 KJjacca
(44)

[lpencraBiaeHve aaHHbIX. Onuca-
TeJibHasi cTaTucTUKa. CiydaliHag
U3MeHYUBOCThb. Cpe/lHHE YHCJI0BOTO
Habopa.

Ciy4yaliHble co6bITHSA. BepossiTHOCTH
U 4yactoThl. Kitaccuyeckue mojenu
TEOPUU BEPOSATHOCTENW: MOHETa U
UrpajbHasi KOCTb

IIOBTOPSATh H3y4YeHHOe U BBICTPAUBATh CUCTEMY
3HaHUH.

PemaTh 3aayM Ha MpeJCTABJIEHUE U ONHCAHUE
AAHHBIX C IIOMOIIBIO N3YYE€HHbIX XapaKTEpPHCTHK.
PemaTh 3afa4yM Ha NpeJCTaB/JeHUe TPyNIUpPOBaH-
HBIX JJaHHBIX U OMHCAaHUE CAy4alHON M3MEeHYHBO-
CTH.

PemaTh 3aja4yM Ha onpe/ieJieHHe 4acTOThI CJaydai-
HBIX COOBITUH, 06CYK/AeHUEe TPUMEPOB CAYIaNHBIX
COGBITHH, MaJIOBEPOSATHBIX U NMPAKTHUYECKU JOCTO-
BEPHBIX CIYYaWHBIX COOBITHH, UX POJIU B IPUPO/e
Y KHU3HHU YeJsloBeKa

OnucaresibHasi CTa-
THCcTUKa. PacceuBa-
HHEe JaHHBbIX

(44

OTkJIoHeHUs. Jlucnepcusa 4McCI0BO-
ro Habopa. CTaHjapTHOe OTKJIOHEe-
HHe YMCJ0BOro Habopa. [luarpam-
MBI pacceMBaHUA

OcBauBaTh NOHATHSA: JUCIIEPCUs] U CTAHAAPTHOE
OTKJIOHEHHE, UCIIOJIb30BaTh 3TH XapaKTEPUCTHUKU
JUIsl ONMCAHUsSI PACCEMBAHMUS JaHHBIX.

BbIgBUraTh TMIOOTE3bl 06 OTCYTCTBUM WM HaJHU-
YUM CBSI3W 0 JUarpaMMaM pacCerBaHHUS.
CTpPOUTH JUarpaMMbl paCCEMBAHUS [0 UMEIOLUM-
Cs1 IaHHBIM, B TOM YHCJIE C IIOMOIIBI0 KOMITBIOTEPA

MHo>KecTBa
(44)

MHoO>KecTBO, mogMHO>XKecTBo. One-
pauuu HaJ, MHOXECTBaMH: 06beIu-
HeHUe, IepecevyeHHe, [IOIMOJIHE-
HUeE.

OcBaMBaTh MOHATHA: MHOXECTBO, 3JIEMEHT MHOe-
CTBa, MOJMHO€eCTBO.

BBINOJIHATH ONEepanuy HaJl MHOYKECTBAMU: 06be-
JUHEHUE, IepecedyeHue, JOoNoJTHEHHE.




CBolicTBa omepayuil HajJ MHOXe-
CTBaMU: IepeMECTUTE/IbHOE, coue-
TaTeJIbHOE,  paclpeeuTeNbHOE,
BKJIIOYEHHUS.

'paduyeckoe npeacTaBjieHUE MHO-
)KeCTB

Hcnosib30BaTh CBOMCTBA: IEPEMECTUTENBHOE, CO-
yeTaTeJbHOE, paclpeie/IUTe/bHOe, BKIOYEHHsI.
Hcnosib30oBaTh rpaduyeckoe npeacTaBieHUe MHO-
J)KECTB MPU ONMUCAHUU peaIbHbIX MPOLLECCOB U SB-
JIEHWH, IpU pEeLIeHUH 33/1a4 U3 IPYTUX Y4eOHBIX
NpeJIMETOB U KypCOB

BeposaTHOCTb
CJIy4ailHOTO
COGBITUSA
(64)

dneMeHTapHble cOGbITHA. Cay4an-
Hble COOBITHs. BslaronpusiTcTByIO-
1Me 31eMeHTapHble co6bITUSA. Bepo-
SITHOCTU COGBITUU. ONBITHI C paBHO-
BO3MOXXHBIMH 3JIeMEHTApPHbIMU
cob6bITUAMU. CaydalHbIA BbIGOP.
[IpakTHyeckas pa6ora «ONbITHI C
PaBHOBO3MO>XHBIMU 3JIeMEeHTAPHbI-
MM COOBITUAMU»

OcBauBaTh NOHATHSA: 37leMeHTapHOe COObITUE, CITY-
yaliHOe CO6GbITHE KaK COBOKYITHOCTb 6JIarONpUST-
CTBYIOLIMX 3JIeMEeHTapHbIX COOGBITHH, pPaBHOBO3-
MO>KHBbI€e 3JIeMeHTapHble COObITHS.

PemaTh 3aa4M Ha BbIYUC/IEHUE BEPOSATHOCTEH co-
OGBITUI 110 BEPOSATHOCTSIM 3JIEMEHTApPHbIX COOBITUHN
CJIy4alHOTO OIbITA.

PemaTh 3aja4M Ha BblYMC/IeHHe BEpOATHOCTeH co-
OBITUH B ONBITaX C PABHOBO3MOXXHBIMH 3JIeMeHTap-
HbIMU COOBITUAMM, B TOM YMCJIe C MOMOIIbI0 KOM-
nbloTepa.

IIpoBOAUTE M U3y4YaTh ONBITBI C PABHOBO3MOXKHbI-
MU 3JIeMeHTapHbIMU COOBITUAMU (C UCIOJIb30BAHHU-
€M MOHET, HIPaJIbHbIX KOCTeH, JpYrux MoeJsei)
B XO/le TPaKTU4YeCKOH paboThl

BBesieHUE B TEOPHUIO
rpadoB
(44)

JepeBo. CBoiicTBa JAepeBa: eIUH-
CTBEHHOCTb IIYyTH, CyIIeCTBOBaHHE
BUCSYEH BEPIIUHBI, CBI3b MEXAy
4YHCJIOM BEpPUINH U YHUCJIOM pEGep.
[IpaBUJIO YMHOXKEHUST

OcBauBaTh NOHATHS: JIepeBO KaK rpad 6e3 [UKJIA,
BUCSIYasl BeplIWHA (JIMCT), BETBb JiepeBa, NMyThb B
JlepeBe, JUaMeTp JepeBa.

HN3y4yaThb CBOMCTBA JlepeBa: CyleCTBOBAaHHE BUCS -
4Yell BEpUIMHBI, €IUHCTBEHHOCTb NyTH MEXAY JBY-
Msl BEpPLIMHAMH, CBA3b MEXAY YHUCJIOM BEPLIUH U
4HCIOM pEGep.




Ha3paHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coaepKaHHue

XapaKTepUCTHKA JeATEJIbHOCTH 06yYaromuXxcs

PewmiaTh 3aa4YM Ha NOWCK U nepe4dyucsjieHue nyTeﬁ
B [iepeBe, olipeJeJieHre YrcJia BeplulH UJIHn pe6ep
B iepese, O6XOA 6I/IHapHOFO AepeBa, B TOM 4YHcJie C
NpUMEeHEeHHWEeM IpaBHUJia YMHOXEHUA

Cny4yaiiHble
COOGBITHS
(8 1)

[IpoTHBOMOJIOKHOE cOGBITHE. [lHa-
rpamma Jiusiepa. O6befUHEHHE U
nepecedyeHue co6bITH. HecoBMecT-
Hble coObITUA. POpMyJIa C/I0KEHUS
BeposiTHOCTeN. [IpaBusio yMHOXe-
HUA BepOSATHOCTEH. YC/0BHasA Bepo-
ATHOCTb. HezaBHcHMBble COOBITUA.
[IpescraBiieHe cly4alHOTO 3KCIe-
pUMeHTa B BH/Je JepeBa

OcBauBaTh NMOHSTHUA: B3AUMHO IIPOTHBOIOJIOXKHBIE
COOBITHS, ONEepalMu HaJ, COObITUAMU, 0O6'beJUHE-
HUe U TepecedyeHUe COOBITUH, AUarpamma Jliepa
(9#tinepa—BeHHa), cOBMeCTHble Y HECOBMECTHbIE
COOBITHA.

H3yyaTh TeopeMbl O BepOATHOCTH O0beJUHEHUS
JBYX COObITUH (GOpPMyJIbl CJIOXKEHHUS BEPOSTHO-
cTei).

PemaThb 3afa4¥, B TOM 4HCJle TEKCTOBbIE 3a/a4H
Ha olpejieJleHUe BepOATHOCTeH oO'beJMUHEHHUS U
nepeceyeHusi COGBLITUH C MOMOUIBIO YHUCJIOBOH Mpsi-
MOH, AuarpamMM Jiuiepa, GOpMy/bl CJIOXKEHUS Be-
pOSTHOCTEMN.

OcBauBaTh NOHATHA: IPABUJIO YMHOXKEHUA BEpO-
ATHOCTEH, yC/I0BHAsA BEPOATHOCTb, HE3aBHCUMBbIe
COOGBITHA ZiepeBO CJYYaWHOIO OIBITA.

H3y4yaTh cBoiicTBa (omnpezesieHUsi) He3aBHUCUMBIX
COOBITUH.

PemaThb 3aga4M Ha onpe/ie/IeHUE U UCIOJb30BaHHE
He3aBUCHMBIX COOBITHH.




PemaTh 3aJa4M Ha NMOUCK BEPOSITHOCTEH, B TOM
4HCJe YCJIOBHBIX, C UCIOJIb30BAaHUEM JlepeBa Cay-
YaMHOTO OMNbITa

0606meHue,
KOHTpPOJIb
(4 9)

[IlpencraBnenre pgaHHbIX. Onwuca-
TeJsibHasi cTaTUcTUKa. [padbl. Bepo-
SITHOCTb CJIy4alHOT'0 COOBITHSA. DJle-
MeHTbl KOMOGHHATOPUKH

IloBTOpPATbL M3yYeHHOE W BBICTPAMBATh CHUCTEMY
3HaHUH.

PemaTh 3alayM Ha Npe/CcTaBJIeHUE U ONMHCAHUE
JAHHBIX C MOMOIIbI0 M3yYEeHHBIX XapaKTEPHUCTHK.
PemaTsb 3aa4M c npuMeHeHHEM IpadoB.

PemaTh 3aJja4M Ha Hax0oX/JeHHUe BEPOSITHOCTH CJIy-
YalHOTO COOBITHA MO BEPOSITHOCTAM 3JIeMeHTap-
HbIX COOBITUN, B TOM YHCJIE€ B OINIBITaX C pPABHOBO3-
MOXHBIMH 3JIEMEHTAapPHBbIMHA COOBITHSIMH.

PemaTh 3aja4M Ha HaxoXJeHHe BepoATHOCTeH
00'beJMHEHUS U llepeceyeHrsi COOBITUM, B TOM 4YHC-
Jle He3aBUCHUMBIX, C UCNOJIb30BaHUEM IpadpuyecKux
Npe/CTaBJeHUH U JepeBa CJAy4alHOTO OIBITA.
PemiaTh 3aja4M Ha NepevyucJeHHe KOMOWHAIUH
(4ucsa mepecTaHOBOK, YMUCJIAa COUYETAHHUM), HA Ha-
XOX/IeHHe BEpPOSTHOCTEH COOBITHUH C MPUMeHeHUEeM
KOMOMHATOPHUKH, B TOM 4YHCJIe C UCI0JIb30BaHUEM
TpeyroJsibHUKa [lackass




9 knacc (He meHee 34 y)

HasBaHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOeE coaepKaHHue

XapaKTepUCTHKA JeATEJIbHOCTH 06yYaromuXCcs

IloBTOpEHME Kypca
8 Ki1acca
(44)

llpeacraBieHue JaHHBbIX. Omnuca-
TeJibHasi CTaTUCTUKa. Omnepanuu
HaJT COOGLITUAMU. HesaBUCHMOCTH
COOBITUH

IloBTOpPATHL M3yYeHHOE W BBICTPAMBATh CHUCTEMY
3HaHUH.

PemaTh 3ajayM Ha Npe/CcTaBJIeHUE U ONMHCAHUE
JIaHHBIX.

PemaTh 3aja4yM Ha Hax0XKJEeHHE BeEPOSTHOCTEH
00'beIMHEHUS U TlepeceyeHrs] COObITUM, B TOM YHC-
Jle He3aBUCHUMBIX, C UCIOJIb30BaHUEM TpadrUyecKux
Npe/CTaBJeHUH U JepeBa CJAy4alHOTO OIBITA.
PemiaTh 3aja4M Ha nepevyucjeHHe KOMOUHAIUN
(4yucsa mepecTaHOBOK, YMUCJIA COUYETAHHWM), HA Ha-
XOX/IeHUe BepOSATHOCTeH COOBITUH C MPUMeHEeHUEM
KOMOMHATOPHUKH, B TOM YHCJI€ C UCIIOJIb30BAaHUEM
TpeyrosbHUKa [lackana

JJieMeHTbl KOMOU-
HATOPUKU
(44)

KoM6GuHaTOpHOE MpaBUJIO YMHOXKe-
Husa. [lepecraHoBku. PaxTopuast.
CoyeTaHUs1 W YMUCJIO COYETAHUM.
TpeyroapHuk Ilackans. IlpakTuye-
cKasi paboTa «BbrryucieHvue BeposT-
HOCTEH C MCIOJIb30BaHHUEM KOMOU-
HATOPHBIX QYHKIUH 3JIEKTPOHHBIX
TabJIUL»

OcBauBaThb NMOHATHUS: KOMOMHATOPHOE IPABUJIO
YMHOXXeHHUs, YIOopsAZoUeHHas1 Napa, Tpohka 06b-
€KTOB, IlepecTaHOBKa, paKToOpHasa 4YUCIa, CoueTa-
HUeE, YUCJIO COUeTaHUH, TpeyroybHUK [lackas.
PemaTh 3aJa44 Ha Nepevyuc/ieHre YIopsJ0ueHHbIX
nap, Tpoek, lepevyurcjeHrle NepecTaHOBOK U coue-
TaHUH 3J1IeMEHTOB PA3JIMYHBIX MHOXECTB.
PemiaTeh 3aja4M Ha TNpUMeHeHHe YMC/Ia COYeTaHUU
B aire6pe (CokpaléHHOe YMHOXeHHe, 6UHOM Hbro-
TOHA).




PewmaTb, NPpUMEHAsT KOMOGUHATOPHKY, 3aJa4yd Ha
BbIYHMCJIEHUE BEPOSTHOCTEH, B TOM YMCJie C TOMO-
L[bI0 3JIEKTPOHHBIX TAOJIMI B X0/l MPAKTUIECKOH
paboThbl

FeomeTpuyeckas
BepOSATHOCTb
(4 4)

['eomeTpuyeckasa BepoATHOCTb. Ciy-
4YyalHBIM BbIGOP TOYKH U3 PUIYpHI
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 JyTrU
OKPY>XHOCTH

OcBauBaTh MOHATHE I'EOMETPUYECKOH BEPOSITHOCTH.
PemaTh 3asa4d Ha HaxOXJEeHHE BEPOSITHOCTEH B
ONBITAaX, NPEJICTAaBUMBIX KaK BbIGOP TOYEK M3 MHO-
rOyroJIbHUKa, Kpyra, oTpe3Ka WIH YT OKPYXKHO-
CTH, YUCJIOBOTO POMEXKYTKA

HcnbITaHus
bepuym
(64)

HcnbiTanue. Ycnex u Heygada. Ce-
pUs UCOBITAHUN /10 MepBOTro ycrexa.
HcnbiTanua Bepnysin. BepoaTHo-
CTU COOBITUM B CEPHUM HUCIBITAHUU
Bepuysau. [IpakTuyeckas pabora
«HMcnprtanna Bepaysin»

OcBauBaTh NOHSATHSA: HCIbITAaHUE, 3JIEMeHTapHOe
COOBITHE B UCIBITAaHUHU (ycIex U Heyzada), cepus
HCIIBITAHWM, HACTyIUIeHHe MepBoro ycnexa (Heygna-
4H), cepus UCNbITaHUH BepHysau.

PemaTh 3aa4M Ha HaxoX/JeHHe BepOsATHOCTeH co-
OGBITHUU B CepUH UCIBITAHUM 10 MEPBOro ycrnexa, B
TOM 4HCJIe C IpUMeHeHHeM GOpMyJibl CYMMBbI I'eo-
MeTPHUYeCKOH NMPOTrpecCHuH.

PemlaTh 3aja4yd Ha HaxoXXJeHHUe BepOATHOCTeU
3JIeMeHTapHBIX COGLITUM B cepuHr ucnbITaHUU bBep-
HyJIJIM, HAa HaXO0XKJleHHe BePOSATHOCTH OllpeJies1éH-
HOT'O YHCJIa YCIIEXOB B CEPUU UCNBbITAaHUH BepHyin.
H3yyaTh B X0Je NpaKTHYeCKON paGoThl, B TOM
4uCJle C TOMOIIBI0 IMPPOBBIX PeCcypcoB, CBOKCTBA
BEPOSATHOCTU B CEPUH UCIBbITAaHUN BepHyn

CiayyaiiHas
BeJINYMHA
(64)

Cny4yaliHasg BeJIMYMHA W paclpeje-
JleHWe BeposATHOCcTeh. MareMaTu-
4yeckoe OXKHJAHUe U JUCllepcus
cJydallHOM BeJIMYUHBL [IpuMepsl
MaTeMaTH4EeCKOI'0 OXKUJAHUS KakK

OcCBOMTH NOHATHUA: C/ly4dailiHas BeJW4YHHa, 3Hade-
HHYe CJIy4alHOU BeJIMYMHBI, pacupe/ie/ieHne Bepo-
STHOCTEM.

H3y4yaTh M 06CYK/AaTh MPUMEPHI JUCKPETHBIX U He-
MpepPbIBHBIX CIyYalHbIX BEJIUYHH (POCT, BEC YEJI0-




Ha3paHue
pa3aena (Tembl)
(4yucs0 yacos)

OcHOBHOE coaepKaHHue

XapaKTepUCTHKA JeATEJIbHOCTH 06yYaromuXxcs

TEOPETUYECKOTO CPEJHEr0 3HAYEHUS
BEJIMYUHBL

[ToHsiTHE O 3aKOHE GOJIbIINX YHCEJIL.
H3MepeHHe BeposAITHOCTEH C MOMO-
b0 YacToT. [[puMeHeHHe 3aKoHA
GOJIBIIUX YK Ces

BeKa, YUCJAeHHOCTb HaceJleHUs], Apyrue U3MeHYHU-
Bble BeJIMUYMHBI, pacCMaTpHBaBIllIHecs B Kypce cTa-
THUCTHUKH), MOJEJIbHBIX CJy4alHBIX BEJIUYUH, CBS-
3aHHBIX CO CJy4YaWHBIMHU ONbITaMMu (6pocaHue MO-
HeTbl, UTPAJIbHON KOCTH, CO CJIy4alHbIM BbIGOPOM
U T. IL.).

OcBauBaTh NMOHATHUA: MaTeMaTHYeCKOe OXXHUJaHHe
CAy4YalHOM BeJIMYUHBI KaK TeOpeTUYecKoe cpejiHee
3Ha4yeHHe, AUCIEePCUs CIy4YalHOW BeJIMYMHBI KaK
aHaJsIoT JUCIePCHUH YUCJI0BOro Habopa.

PemaTh 3aja4M Ha BblYMC/IeHHe MaTeMaTHYeCKOIo
OKUJIJAaHUSA U AUCIEPCUU AUCKPETHOH ciaydalHOU
BeJIMYMHBI 110 3a/laHHOMY pacnpe/iesleHH10, B TOM
4yHcJe 33/la4, CBA3aHHBIX CO CTpaxOBaHHWEM U JIOTe-
pesaMu.

3HAKOMHUTBCA C MaTeMaTHYeCKHUM OXXHJlaHHUEM H
JUCIIepCuell HEeKOTOPbIX pacnpefesieHUHd, B TOM
4uCJle pacnpeseseHUs Cay4yalHOU BeJIMYHMHbI
«4HCJIO YCIIEXOB» B CEPUU HCHIBbITAaHUU BepHysan.
H3y4aThb 4aCTOTY COOBITHS B IOBTOPAIOLIUXCS CJIy-
YaWHBIX ONBITAaX KaK CAy4alHYI0 BEJTUYUHY.
3HaKOMUTbCS C 3aKOHOM GOJIbIINX YKces (B ¢opme
BepHysn): npu 60JIBLIOM YHCJIE ONBITOB YacTOTa
COOBITHA 6JIM3KaA K €ro BEPOSATHOCTH.

PemaThb 3a/a4yM Ha U3MepeHHe BEPOSITHOCTEH C Io-
MOLLbIO YACTOT.




06CyKAaTh POJib 3aKOHA GOJIBIINX YHCEJ B 060CHO-
BaHUU YaCTOTHOTO METO/ia U3MEPEHUS BEPOSITHO-
CTel.

06cyKaaTh 3aKOH OOJIbIIMX YHCEJ KaK MposiBJe-
HUE CTaTUCTUYECKOH YCTOMYMBOCTU B MU3MEHYHBBIX
SIBJIEHUSIX, POJIb 3aKOHA GOJIBLIMX YUCEJ B NMPUPO/IE
Y B )KM3HU 4YeJIOBEKA

0606meHue,
KOHTPOJIb
(10 9)

[IpepcraBieHye JaHHbIX. Onuca-
TeJIbHad CTAaTHUCTHKA. BepOHTHOCTb
CJIY4alHOTO COOBITHA. JJIEeMEeHThI
KOMOHUHaTOpHUKHU. Ciiy4daliHble BeJu-
YUHBI U pacnpejeseHust

IloBTOpPATHL M3y4YeHHOE W BBICTPAMBATh CHUCTEMY
3HaHUH.

PemaTh 3aJja4M Ha NpeJICTaBJEHHUE U OINHCaHUe
JIaHHBIX.

PemaTh 3aJja4M Ha HaxOX/€eHHE BEPOSTHOCTEH Co-
OGBITHH, B TOM YHCJIE B ONbITaX C PABHOBO3MO>KHBbI-
MH 3JIEMEHTAapHbIMH COOBITUSIMH, BEPOSATHOCTEU
06 beJUHEHUSI U IlepeceyeHUsI COOBITHUH, BBIYUC-
JIATb BEPOATHOCTH B OIbITaX C CEPUAMH Caydal-
HBbIX UCIIBITAHUN




	ЦЕЛИ И ОСОБЕННОСТИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»
	Патриотическое воспитание:
	Гражданское и духовно-нравственное воспитание:
	Трудовое воспитание:
	Эстетическое воспитание:
	Физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	Экологическое воспитание:
	Личностные результаты, обеспечивающие адаптацию обучающегося к изменяющимся условиям социальной и природной среды:
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	1) Универсальные регулятивные действия обеспечивают формирование смысловых установок и жизненных навыков личности.
	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	6 класс
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия
	5 класс
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия


	6 класс (1)
	Числа и вычисления
	Числовые и буквенные выражения
	Решение текстовых задач
	Наглядная геометрия


	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА (1)
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	Числа и вычисления
	Алгебраические выражения
	Уравнения
	Координаты и графики. Функции

	8 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 класс
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности

	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Координаты и графики. Функции

	8 класс (1)
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 класс (1)
	Числа и вычисления
	Уравнения и неравенства
	Функции

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс (не менее 102 ч)

	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «ГЕОМЕТРИЯ». 7-9 КЛАССЫ
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс
	9 класс
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	8 класс (1)
	9 класс (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс (не менее 68 ч)

	РАБОЧАЯ ПРОГРАММА
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	9 класс
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	8 класс
	9 класс
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)

	8 класс (не менее 34 ч)
	9 класс (не менее 34 ч)



