T'ocynapctBerHOe O10pKeTHOE 001IIc00pa3zoBaTenbHOE yupekaeane CamapcKkoi 001acTi
OCHOBHas1 001Ie00pa3zoBarenbHas mKoja noc.IlnoHepckuit MyHuImnansHoro paidona LlnroHckuit
Camapckoii obmactTu

PACCMOTPEHA I[MPOBEPEHA YTBEPXJIEHA
Ha 3aceganud MO 3aMecTHUTENb ITpukazom Ne129 ot 28.08.2020r.
IIpotokom Ne. 1 nupekTopa 1o YBP JIUPEKTOP HIKOJIbI

«27» asrycra 2020 T IIpunanosa E.A. Mapouxkuna H.H.

«27» asrycra 2020r.

IIporpamma
10 MaTeMATHKE OCHOBHOI'0 0011ero 00pa3oBaHus
5-9 KkIaccnbl

noc.ITnonepckwuii, 2020



IosicHUTENILHAA 3ANINCKA

Pabouas mporpamma yue6HOro npeamera «Maremarukay coctaBieHa Ha ocHoBe PI'OC (ITpuka3z Munob6prayku Poccun ot 17.12.2010r
Nel1897 «O6 yrBepxaeHun denepanbHOro rocyJapcTBEHHOTO CTaHAapTa OCHOBHOT'O 00IIEro 00pa3oBaHUs»), MPOrPAMMBI «
Marematuka 5-9 kiacce» apropa T.A. BypmMuctpoBoii, yueGHOro MiiaHa mKoJIbl.

JlanHast paboyast mporpamma peanuszyercst Ha ocHoBe Y MK «Maremartuka 5-9 knacce» non pegakuueit T.A. BypmuctpoBoii.
MareMaTrka B OCHOBHOM IIIKOJIE U3y9aeTcs ¢ 5 1o 9 KI1acChl.
OO6111ee KOMYECTBO YUEOHBIX YacoB 3a 5 jieT 00y4yeHus1-850, u3 Hux:

170 gacoB B 5 kimacce, 170 gacoB B 6 kiacce, 170 yacoB B 7 kinacce (102 4 mo anredpe u 68 u mo reometpun), 170 yacor B 8 kimacce (102
4 1o anreope u 68 4 mo reometpun), 170 yacos B 9 kiacce (102 4 o anredpe u 68 4 1o reoMeTpun).

JINYHOCTHbIE, meTanpeamMmeTHble, NpeaMeTHble pe3yabTaTbl.

N3ydyeHne MaTeMaTHUKU B OCHOBHOM LIKOJIE AA€T BOZMOKHOCTh O0YYaIOUIUMCS IOCTHYb CIEIYIOIIUX Pe3yIbTaTOB PA3BUTHS:
B ruunocmuom nanpasnenuu:
. YMEHUE SICHO, TOYHO, TPAMOTHO HM3Jaratb CBOM MBICJIM B YCTHOW M MUCbMEHHOM
peuH, MOHUMATh CMBICII TIOCTAaBJIEHHOM 3aa4i, BEICTPAUBATh apryMEHTAIUI0, TPUBOIUTD
MIPUMEPHI U KOHTPIIPUMEPHI;
* KPUTUYHOCTH MBIIUICHUS, yMEHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;
* TpelCTaBlIEHHE O MaTeMaTHYECKON HayKe Kak cepe 4eToBeYeCcKOi AesSTeNbHOCTH, 00 ATanax ee pa3BUTHS, O €€ 3HAYMMOCTH IS
pa3BUTHUSI LINBUIIU3AIUY;
* KpPEaTUBHOCTb MBIIUICHUS, MHULIMATUBA, HAXOAYUBOCTh, AKTUBHOCTh IIPHU PELICHUA MATEMATUYECKUX 3a]1a4;
* YMEHHUE KOHTPOJIMPOBAThH MPOLECC U PE3YIbTAT yUeOHOM MaTeMaTHUYECKON 1eITEeIbHOCTH;
* CHOCOOHOCTH K YMOLIMOHAIbHOMY BOCIPUSATHIO MaTeMaTHUYECKHX OOBEKTOB, 3a/1a4, PEIICHUHN, pacCyKICHH;
B memanpeomemnom nanpasnenuu:
* IepBOHAYaJIbHbIE MPEICTaBICHUS 00 UIEAX U O METO/JaX MAaTeMaTHUKU KaK YHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHHUKH, CPell-
CTBE MOJICTIMPOBAHUS SIBJICHUN U ITPOLIECCOB;
* YMEHHE BUJECTh MaTEeMAaTUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJEMHOW CUTyallud B APYTUX AUCLHMUILIAHAX, B OKPYXKaIOLIei
KU3HHU;



* YMEHHE HAXOIUTh B PA3UYHBIX HCTOUYHUKAX HHGPOPMAIUIO, HEOOXOAMMYIO ISl PEHICHHS MaTeMaTHYEeCKHX MpoOieM,
NPEJICTaBIATh €€ B MOHATHON (popme, MPUHUMATH PEIICHUE B YCIOBUAX HEMOJTHONW M HU30BITOYHOW, TOYHOM M BEPOSITHOCTHOU
uHbOpMaIuy;

* YMEHHE NOHUMAaTh U HCIOJIb30BAaTh MATEMAaTUUYECKUE CPEJCTBA HAIrMIAAHOCTU (rpaduKH, 1UarpaMMbl, TaOIHIbI, CXEMbI U
Ap.) I WUTFOCTPALIMK, MHTEPIPETALNH, apTYMEHTALNN;

* YMEHHE BbIIBUTaTh T'MIIOTE3bl IPU PELLICHUH YU€OHBIX 3a]]a4, HOHUMAaTh HEOOXOAUMOCTh UX IPOBEPKU;

* YMEHHE NPUMEHATh UHAYKTUBHBIE U JENYKTUBHBIE CIIOCOOBI PACCYKICHUHN, BUIETh Pa3IMUHbIE CTPATETUN PELICHUS 3a1a4;

* IOHMMAaHUWE CYLIIHOCTU AJTOPUTMUYECKUX NPEANUCAHUNA U YMEHHE JACHUCTBOBATH B COOTBETCTBHM C IPEIJIOKEHHBIM aJro-
PUTMOM;

* YMEHHE CaMOCTOSTEIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3/1aBaTh aJIrOPUTMBbI JJIs PEIICHUSI yUeOHBIX MAaTEMATUYECKUX MPOO-
JeM;

* YMEHHE IUIAHUPOBATH U OCYLIECTBIATH AESITENBHOCTD, HAIIPABICHHYIO HAa PEIICHHE 3a7a4 UCCIIEI0BATENBCKOIO XapaKTepa;

B npeomemnom nanpasnenuu:

e OBJaJCHHE 0A30BBIM MOHATHITHBIM allapaToM IO OCHOBHBIM pa3jiefiaM COAEP)KaHHs, MPEACTABICHHE 00 OCHOBHBIX M3y4YaeMbIX
MNOHATUSX (YUCIIO, TeOMeTpuUeckas (Qurypa, ypaBHeHUe, (PyHKLHs, BEPOATHOCTb) KaK BaKHEHIIMX MAaTEeMAaTUYECKUX MOJAECIAX,
ITO3BOJIAIOLIMX OIMCBIBATh U U3Y4YaTh PEajbHbIE IIPOLIECCHI U SIBIICHUS,

® yMeHHue paboTarh C MAaTEMATUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO MH(POPMALIMIO), TPAMOTHO NPUMEHSTh
MAaTEMaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIB30BaTh Pa3JIMYHBIE S3bIKM MAaTEMATHKH;

® yMEHHE MPOBOJUTH KJIacCU(UKALUH, JIOTHYECKHE 00OCHOBAHMSI, OKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHUIA;

® yMEHHE pacliO3HABaTh BUJbl MAaTEMAaTUYECKUX YTBEP)KICHUN (AKCHOMBI, OMpENETIEHUsl, TEOPEMbl U [p.), MPSMbIE U OOpaTHbIE
TEOPEMBI;

® DA3BUTHUE MPEACTABICHUN O YMCIIE U YUCIOBBIX CHCTEMAX OT HATYPaJbHBIX JI0 JCHCTBUTEIIBHBIX YHCEN, OBJIAJICHUE HABBIKAMMU
YCTHBIX, IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BEIYUCIICHUN;

® OBJAJICHUE CHUMBOJIHBIM SI3IKOM ajireOpbl, NMpUEMaMH BBIIOJIHEHUS TOXKIECTBEHHBIX MPEoOpa3oBaHUM palMOHAJIbHBIX BbI-
PaXKEHUI, PEIIECHUSI YPABHEHNI, CUCTEM YPaBHEHHI, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE UCIIOIB30BaTh UACK KOOPAUHAT
Ha TUIOCKOCTU JJISi MHTEPHpPETAlMU YpaBHEHUM, HEPAaBEHCTB, CHCTEM, YMEHUE MPUMEHSTH alreOpandyeckue MpeoOpa3oBaHus,
arnrapar ypaBHECHHI U HEPABEHCTB JJI PEUIEHUS 3a7a4 U3 Pa3JIMUYHbIX pa3/iesioB Kypca;

® OBJIQJICHUE CHUCTEMOM (PYHKIMOHAIBbHBIX MOHATUH, (DYHKIIMOHAIBHBIM S3BIKOM W CHMBOJIUKOW, YMEHHME Ha OCHOBE (yHK-
[IUOHATFHO-TPa)MUECKUX MPEACTABICHUI OMUCHIBATh U AHAIM3UPOBAThH PEAbHBIC 3aBUCUMOCTH;

® OBJAJICHUE OCHOBHBIMHM CIIOCOOAMHU TMPEICTABICHUS W aHAJIMW3a CTATUCTHUUYECKHUX JAHHBIX; HaJHM4WMe MpPEJICTaBICHUNA O CTaTu-
CTHUYECKHUX 3aKOHOMEPHOCTAX B peaIbHOM MUPE U O PA3NIUYHBIX CIOCO0aX MX U3YyUEHHs, O BEPOSITHOCTHBIX MOJECIISX;



® OBJIAJICHUE TCOMETPUYECKUM A3BIKOM, YMEHUE UCIIOJIB30BATh €T0 U OIIMCAHUS IIPEAMETOB OKPYKAIOIIEro MUpa, pa3BUTHE
MIPOCTPAHCTBEHHBIX MPECTABICHUN U N300pa3UTENIbHBIX YMEHH, TPUOOpETEHNE HABBIKOB T€OMETPUUYECKUX TTOCTPOCHHUIA;

® YCBOCHHE CHCTEMaTHYECKHX 3HAHHH O IJIOCKUX (PUTypax M UX CBOIMCTBAX, a TAKKe Ha HATJISAHOM YPOBHE — O IPOCTEHIIINX
MPOCTPAHCTBEHHBIX TellaX, yMEHUE MPUMEHAITh CHCTEMAaTHUECKHIE 3HAHUS O HUX JJIs1 PEIICHUS TEOMETPUIECKUX U TPAKTHUECKUX
3ajay;

® YMEHHS W3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIOJB30BAaTh (POPMYIBI A HAXOXKICHHUS MEPUMETPOB, IUIOIMIAACH U
00BEMOB F€OMETPUUECKUX UTYD;

® yMEHHE NPUMEHATh U3YUCHHbIE OHITHS, PE3YJIbTAaThl, METO/BI AJI PEIICHUS 3a/1a4 IPAKTUUECKOT0 XapakTepa 1 3ajad 13
CMEXXHBIX JTUCIHIUIMH C UCIIOJIb30BAHUEM IIPU HEOOXOIMMOCTH CIIPABOYHBIX MATEPHAIOB, KAJIBKYJISTOPA, KOMIIBIOTEPA.

ConepskaHnue 0CHOBHOIO 00111ero 00pa3oBaHus M0 y4eOHOMY NpPeaMeTy

APNOMETUKA

HarypaJjbHble yucia.

Harypanbhbiii psaa. Jecsatuunas cuctema cuuciaeHus. ApudmeTrnueckue IeMCTBUS ¢ HaTypalbHbIMU yuciaMmu. CBoiicTBa apudmernye-
CKMX JIEUCTBUHU.

Crenenp ¢ HaTypalbHBIM NIOKA3aTEIEM.

YucnoBble BBIpaKEHUS, 3HAUEHUE YHUCIIOBOrO BbIpakeHUs. [lopsnok NeiCTBHII B YMCIOBBIX BBIPAKEHUSAX, MCIOJIB30BaHUE CKOOOK.
Pemenne TekCcTOBBIX 3a/1a4 apuMETUIECKUMH CTIOCOOAMH.

Henurenu u kparable. CBoMcTBa U NMPU3HAKKU AenuMocTh. [IpocTele U cocTaBHbIE yncna. Pa3inokeHne HaTypaJlbHOrO YKCIIa Ha ITPOCThIE
MHOXHUTENM. [[eJieHrne ¢ 0CTaTKoM.

poodu.



OObikHOBeHHBIE JIpoOu. OcHOBHOE CBOMCTBO npoOu. CpaBHeHHE OOBIKHOBEHHBIX JApoOed. ApudmeTnueckue IeHCTBUS C
O0OBIKHOBEHHBIMU Jp0o0siMu. HaxoKaeHue 4acTu OT LEeJIOro U LENOro MO €ro YacTH.

Hecstuunsie npodu. CpaBHEHUE NECATHUHBIX ApoOei. ApudmeTnueckue NEUCTBUSA C AeCITUYHBIMU apoOsimu. [IpencraBnenue
JECSITUUHOUN poOU B BUJIE OOBIKHOBEHHO IpOOU 1 OOBIKHOBEHHOW B BUJIE IECATUYHOM.

IIpoueHTHI; HaX0XKACHUE ITPOLIEHTOB OT BEIMYHUHBI U BEJIUYMHBI 110 €€ IpoueHTaM. OTHOIIEHNE; BBIPAKEHNE OTHOLICHUS B IIPOLICHTAX.
[Iponopuus; OCHOBHOE CBOWCTBO IPOIIOPLHH.

Pemenne TekcTOBBIX 3a1a4 apu(PMETHIECKUMU CIIOCOOaMU.

PanuonagbHble YHCIa.

[lonoxxutenbHple W OTPULATENBHBIE YHCIA, MOIYJIb YHCIA. MHOXKECTBO LENbIX 4YHCENI. MHOXECTBO pAIllMOHAIBHBIX YHCEIL

palMOHAILHOE YUCIO KaK OTHOLIEHWE [M/N,rae m — ILEN0E YMCIo, n— HaTypaiabHoe 4mcio. CpaBHEHHE PalMOHAIBHBIX YHMCEIL
ApudmeTrrueckue AMCTBUS ¢ pallMOHAIBHBIMU unciaamMu. CBolicTBa apudmernyeckux aeicTBuil. CTENEHb C LeIbIM 10Ka3aTeseM.
JeiicTBUTE/IbHBIE YHCJIA.

KBagpaTHbiil kKopeHb n3 unciia. KopeHb TpeTbel CTENEeHN.

ToHsATHE 06 MPPALHOHATLHOM YHciIe. MpparoHanbHOCTh Yncia V21 HeCOM3MepHMOCTh CTOPOHBI M IATrOHAIN KBaapaTa. JlecsaTHYHbIe
NpUOIMIKEHUS UPPALMOHATIBHBIX YHCEIL.

MHOecTBO J1eHCTBUTENBHBIX YUCEIN; NMPEACTAaBICHUE EHCTBUTENBHBIX YUCEN B BUJIE OECKOHEUHBIX AECATUYHBIX ApoOel. CpaBHEHHE
NEUCTBUTEIBHBIX YHACEIL.

Koopnunartnas npsimas. M300pakeHne yucen TouKkaMy KOOpAMHATHON npaMoi. YuCI0BbIE TPOMEKYTKH.

N3mepenusi, npudIMKeHNs, OLEHKH.

Pa3mepsl 00BEKTOB OKpY’KaOIIEro Mupa (OT 3JIEMEHTAPHBIX YacTHIl 0 BceneHHol), JIMTeNbHOCTh IPOLECCOB B OKPYKAIOLIEM MUDE.
Brinenenne muoxurens crenenu 10 B 3anmcu ducia.

[TpubnmxeHHOe 3HaYeHUE BETUYHUHBI, TOUHOCTh NpuoOmxeHus. OKpyriieHne HaTypajbHBIX YMCel U JeCITUUHBIX Ipobei. [Ipukuaka u
OLICHKA PE3yJIbTATOB BBIYMCIICHUN.

AJITEBPA

AJire0OpanvecKue BbIPasKeHHs.

bykBeHHbIE BbIpakeHUs (BbIpaXKEHHs ¢ MepeMeHHbIMU). UucinoBoe 3HaueHue OyKBEHHOTO BbIpakeHHsl. JlOMyCTUMbIE 3HAUYEHHUS
nepemeHHbIX. [logcTranoBKa

BBIpaXEHUI BMecTO mepeMeHHbIX. [IpeoOpa3oBaHre OyKBEHHBIX BBIPRXKCHHUH HAa OCHOBE CBOWCTB apu(METHUYECKUX IEHCTBHIA.
PaBeHcTBO OyKBEHHBIX BhIpaKeHUM. TOXIECTBO.



CreneHb ¢ HAaTypaJIbHBIM IOKa3aTesieM U ee cBOoMcTBA. OqHOouIeHbl U MHOrowieHsl. CteneHb MHoroujeHa. Clo)keHHe, BbIYMTaHUE,
YMHOXXE€HHE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHHSA: KBaJgpaT CyMMBbI M KBaapar pasHocTth. Popmyna pasHOCTH
kBaaparoB. [IpeoOpazoBaHue LENOro BBIPAKEHUS B MHOTOWIEH. Pa3no)keHHe MHOrOYJIEHOB HAa MHOXUTEIH. MHOTrO4YJIEHBl C OJHON
nepeMeHHol. Kopenb MHOrowieHa. KBaaparHbelii TpEXWICH; pa3i0KEeHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpaunyeckas apo6s. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CroxeHue, BRIUUTaHUEe, YMHOKEHUE, JCICHUE anreOpandecKux
npo6eii. CTeneHs ¢ IeNIbIM MTOKa3aTeNIeM U €€ CBOMCTBRA.

PannonanpHbie BhIpaKeHUS M UX TIpeoOpazoBanus. Jloka3aTeabCTBO TOXKICCTB.

KBagpatubie kopau. CBoiicTBa apuMeTHUECKUX KBaJAPATHBIX KOPHEH M UX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN U
BBIYMCIICHUSIM.

YpaBHeHus.

VYpaBHeHue ¢ oHOM nepemeHHoi. KopeHb ypaBHeHus. CBONCTBA YMCIIOBBIX PABEHCTB. PABHOCHIIBHOCTD YpaBHEHMIA.

JIuneiinoe ypaBHeHue. KBagpatHoe ypaBHeHue: (opmysia KOpHEH KBaJpaTHOTrO ypaBHeHus. Teopema Buera. Pemenue ypaBHeHwid,
CBOJAIIMXCS K JIMHEWHBIM M KBaJpaTHeIM. [Ipumepbl pemieHus ypaBHEHUIl TpeThell M uyeTBepTOd cTeneHW. Pemienue apoOHo-
PALOHAIIBHBIX YPABHEHUM.

YpaBHeHUE ¢ AByMS NIEpEMEHHBIMU. JIMHENHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU, IPUMEPBI PENICHUS YPABHEHUH B LIEJIBIX YNCIIAX.
Cucrema ypaBHEHMI C IByMs IEPEMEHHBIMHA. PaBHOCHUIBHOCTB CUCTEM. CUCTEMBI IBYX JUHEHHBIX YPABHEHHN C JBYMS IIEPEMEHHBIMU;
pELIeHUE MTOACTAHOBKOU U CI0KEHUEM. [[puMepBI pelieHus: CUCTEM HEJIMHEUHBIX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOoM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduyeckas WHTEpOpeTalus ypaBHEHUS C ABYMsS NepeMEeHHbIMU. ['paduk JMHEHHOro
YpaBHEHUSI C ABYMsl IMEPEMEHHBIMU; YIJIOBOM KO3(P(PUUMEHT MNpsSMOM; YCIOBUE MapajuieIbHOCTH NpsMbIX. ['paduku mpocrenmmx
HEJIMHEHHBIX YpaBHEHMii: mapabosna, runepOona, OKPYKHOCTh. ['paduueckas HUHTEpnperanus CUCTEM YpaBHEHHH C JByMs
IIEpEMEHHBIMM.

Hepasencrsa.

HucoBble HEPAaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OHOW IEPEMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JINHENHbIE HEPABEHCTBA C
oHOI nepemeHHOM. KBagpatHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJIHOU NMEPEMEHHOIA.

OYHKUNA
OcHOBHbIC NIOHATHS.
3aBucuMOCTH Mexay BennuuHamu. llonstue dynkumun. OOMacTh onpenesneHrs U MHOXKECTBO 3HaueHuM (pyHkimu. CrocoObl 3a1aHus
¢ynkuuu. I'padux @ynkiuu. CBoiicTBa GyHKUUN, UX oTOOpakeHue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEN, OTPaKAIOIINX
peanbHbIE MPOLIECCHI.
YucaoBbie PyHKIUU.



OyHKIMH, OMHMCHIBAIOLINE NPIMYIO U 00paTHYIO MPOMOPIMOHANBHBIE 3aBUCUMOCTH, WX TpaduKu U cBoiicTBa. JIuHeliHas QyHKuus, ee
rpaduk u cBoiictBa. KBagpatuunas ¢yHkius, ee rpaduk u cBoiictBa. CreneHHble GyHKIIMN ¢ HATYPAaTbHBIMU TOKa3aTeNIMu 2 U 3, uX
rpaduku u cBoiictBa. ['paduku pynkumnu y = Ix/

Yucii0BbIe 0C/IE10BATEIHHOCTH.

[ToHsiTHE YMCIIOBOM MOCIIEOBATEILHOCTHU. 3aJaHUE MOCIIEI0BATENILHOCTH PEKYPPEHTHOM popMyIoi u (OpMyIIOH JI-TO WiIEHa.
Apudmerndeckas U reoMmeTpuyeckas nporpeccur. GopMyiel JI-T0 YieHa apUPMETHUECKON M T€OMETPHUUECKON MPOTPECCHl, CyMMBbI
NEPBBIX AWICHOB. M300pakeHre 4wieHOB apu(pMETHIECKOH U T€OMETPUUYECKON MPOrpecCuil TOUKaMU KOOPJIUHATHON TUIOCKOCTH.
JIMHENHBI 1 SKCIIOHEHIUATBHBIN pocT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTb U CTATUCTUKA
OnucarenbHasi CTATUCTUKA.
[IpeacraBnenre MaHHBIX B BHJIE TaOdMI], nuarpamm, rpaduxon. CioydaiiHas n3MEHUYMBOCTh. CTaTHCTHUECKHE XapaKTEPUCTUKH Habopa
JAHHBIX: cpeAHee apudMeTHUecKoe, MenuaHa, HauOoJsiblliee W HaWMEHbIllee 3HaueHus, pa3max. [IpeicTtaBieHue o BBIOOPOYHOM
HCCIIEIOBAHNH.
CiayuaiiHbie COOBITHSI M BEPOATHOCTD.
[Tonatue o ciy4allHOM ombITeé W cClydalHOM coOblTUH. YactoTa ciaydalHOro coObITHs. CTaTUCTUYECKUU TOAXOJ K TOHSITHIO
BEPOSITHOCTH. BEpOSATHOCTH MPOTHBOMOJIOKHBIX COOBITUH. JIOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXXHOCTH COOBITHH.
Kitaccudeckoe onpenesieHue BEposiTHOCTH.
KomoOunaropuka.
Pemenne koMOuHATOPHBIX 3a/1a4 iepeOopoM BapuanToB. KomObuHaTopHOE npaBuiio ymHokeHus. [lepectanoBku u hakTopua.

FrEOMETPUA
Harasignas reomerpust
Harnsinueie mpeacrtaBieHus o ¢GuUrypax Ha IUIOCKOCTH: TpsiMasi, OTPE30K, JIyd, yroJi, JJOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
YeThIpeXyroabHUK, MPSMOYTONBHUK, KBaApaT. TpeyroabHUK, BHIBI TPEYyrodbHUKOB. [IpaBuiibHBIE MHOTOYroJbHHUKH. M300pakenue
reoMeTpudeckux ¢puryp. BzaumHoe pacnosioxkeHue IBYX MPSIMbBIX, IBYX OKPYKHOCTEH, MIPSMOI ¥ OKPY>KHOCTH.
JlnuHa otpe3ka, nomanou. [lepumerp MHOrOoyronpHuka. Equnuisl uamepenus JyuHbl. 3MepeHue IMHbI OTPE3Ka, MOCTPOCHUE OTPE3Ka
3aJlaHHON JUTUHBI.
Bunsl yrnos. I'panycHas mepa yria. I3mepenue u noCTpOeHHUE yIJIOB € IIOMOIIBIO TPAHCIIOPTHUPA.
[Tonarue mmomaan GUTYypsl; €IUHUIBI U3MEpPeHus Iulomanu. Ilnomane mpsAMOyroiabHUKA M IUIONMIAJb KBajapata. [IpubmuxeHHoe
U3MepeHue omaaeil puryp Ha kiaetdyaroil Oymare. PaBHoBenukue Gurypsl.



Harnsigaeie npeactaBieHus o MPOCTPAHCTBEHHBIX (UTypax: KyO, mapajuiefienunen, npusma, nupaMmua, map, chepa, KOHyC, HHUIUHAP.
N3o06paxenne nmpoctpancTBeHHBIX (uryp. [Ipumepsl ceuenuit. Muororpanuuku. [IpaBunbHbie MHOTOrpaHHukH. [IpuMepsr pa3BepTok
MHOT'OTPaHHHMKOB, IWJIMH]PA U KOHYCA.

[TonsiTne o6beMa; equHUITBI 00beMa. O0BEM MPSIMOYTOILHOTO TapaJljIe/IeuIe1a, Kyoa.

[Tonsitue o paBeHcTBe Quryp. LlenTpanbHasi, oceBas U 3epkajipHasi cCMMMeTpuH. M300pakeHne CHMMETPUUYHBIX (QUTyYp.

I'eomeTpuyeckue purypsbl.

[Ipsimble u yribl. Touka, npsimasi, IockocTb. OTpe30K, ayd. Yrou. Bunasl yrios. BeprukanbHble 1 cMeXHBIE YIIIbl. buccekrpuca yria.
[TapannensHble U nepecekarommecs npsaMsie. [lepnenaukynsapaeie npsMbie. TeopeMbl 0 TapaUIEIbHOCTH U NIEPIIEHANKYIAPHOCTH
npsaMeIX. [lepnenaukyisap u HakiIoHHas K npsaMoil. CepeIMHHBINA NEPIEHANKYJIISAP K OTPE3KY.

I'eomeTpuueckoe Mecto ToueKk. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEIMHHOTO MEPIEHAUKYISIPA K OTPE3KY.

TpeyronsHuk. BeicoTa, Menuana, OMCCEKTpHCa, CPENHss JIMHUSA TpeyrojibHUKa. PaBHOOEIpEeHHBIE U PAaBHOCTOPOHHUE TPEYTOJbHUKH;
CBOMCTBA M TMpPHU3HAKU pPaBHOOEAPEHHOrO0 TpeyrojpHUKa. [Ipu3Haku paBeHCTBa TpEyrojbHUKOB. HepaBeHCTBO TpeyrosbHUKA.
CooTHOILIEHUST MEXIy CTOPOHAMHU M yriaMu TpeyrosbHuka. CyMMma YIJIOB TpeyrojpHUKAa. BHemHue yriel TpeyroisHuka. Teopema
®aneca. [logobue TpeyronbHukoB. [IpuszHaku momobust TpeyronbHukoB. Teopema IIudaropa. CuHyc, KOCHHYC, TaHT'€HC, KOTaHT€HC
OCTpPOTO yIUIa IPSIMOYI'OJIBHOTO TpeyrojpHuka u yriios or 0 no 180°; mpuBeneHue kK octpoMmy yriy. PemieHue mpsMOYTroJIBHBIX TpeE-
YTOJIbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYJIbI, CBI3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOI0 U
TOTO K€ yrJia. Permenue TpeyrojJpHUKOB: TEOpEMa KOCUHYCOB U TEOPEMA CHHYCOB. 3aMeUYaTeIbHbIE TOUKU TPEYTOJIbHUKA.
YersipexyronapHuk. [lapamnenorpamMm, ero cBoicTBa W THpu3Haku. [IpAMOyroiabHUK, KBaapar, poMO, MX CBOWCTBA U MPHU3HAKH.
Tpaneuus, cpeaHss JIMHUSA TPANICHHH.

MHoroyronsHuk. Beinmykibie MHOTOYTOJIBHUKM. CyMMa YTIJI0B BBIITYKIIOIO MHOTOYTOJIbHUKA. [ [paBUiIbHBIE MHOTOYTOJIBHUKH.
OxkpyxHocTb 1 KpyrT. [yra, xopaa. Cekrop, cerMeHT. LleHTpanbHblil yron, BIUCAHHBIM yroJj; BEJIMYMHA BIIMCAHHOTO yrya. B3auMHoe
pacmoJIOKEHUE MPSIMOM M OKPYXKHOCTH, ABYX OKpYykHOCTeW. KacarenbHas M cekylias K OKPYKHOCTH, UX CBOWCTBAa. BrnucanHbie u
ONMCAHHbIE MHOTOYTOJIbHUKHU. OKPY>KHOCTb, BIINCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, ONIMCAHHAs OKOJIO TPEYroJIbHUKA. Brincanusie u
ONMCAHHBIE OKPY>KHOCTH MPABUIBHOIO MHOTOYT OJIbHUKA.

['eomerpuueckue mnpeodpasoBanus. [lonsitue o paBeHcTBe ¢(uryp. IloHsTHE O IBMXKEHHHM: OCeBas M IIEHTpalbHAas CHUMMETPHUH,
napajuIeNbHBINA epeHoc, noBopoT. [loHsTHe 0 mogo0uu GUryp U rOMOTETHH.

[TocTpoeHus ¢ MOMOIIBIO LHUPKYJIS U JHHEWKH. OCHOBHBIE 33Ja4d Ha IOCTPOEHHUE: JIEJIEHWE OTpe3Ka IOMNoJiaM; MOCTPOECHHUE Yria,
pPaBHOTO JAaHHOMY; ITOCTPOCHUE TPEYroJIbHUKA MO TPEM CTOPOHAM; MOCTPOEHHUE MEPIEHIUKYIIApa K MPSMOi; MOCTPOCHNE OUCCEKTPHUCHI
yIJIa; IeJICHUE OTPE3Ka Ha PABHBIX YaCTEN.

Pemmenue 3a1a4 Ha BRIUMCIICHNE, T0KA3aTEIBCTBO U TOCTPOCHUE C UCIIOJIb30BAHUEM CBOMCTB M3YUEHHBIX (pUryp.

M3mepenue reoMeTpuYeCKUX BEJIHMYMH.

JlinHa otpeska. PaccrosiHue OT TOUKM 10 NpsMol. PaccTosiHue Mexay napajjiesIbHbIMUA MPSIMBIMU.



IlepumeTp MHOTOYTOJIBHUKA.

JInHa OKPYKHOCTH, YUCIIO JI; JIJIMHA YT OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEK/y BETMYMHON LIEHTPAIIBHOTO YIila U JJIMHOW yTH OKPYKHOCTH.

[lonsTne mnomanu miockux ¢uryp. PaBHococTaBieHHble M paBHOBenukue ¢Gurypel. Ilnomane npsmoyronbHuka. [lnomanu
napajiesiorpaMma, TpeyroibHuka u Tpanenuu. Inomans MmHOroyronsauka. Ilnomans kpyra u miomazas cekropa. COOTHOIIEHHE MEXKTY
IJIOIIAISIMHU TTOJT0OHBIX (PUTYP.

Pemenue 3a1a4 Ha BEIUMCIIEHHUE U I0KA3aTENbCTBO C UCIIOIb30BAaHUEM U3YUEHHBIX (POpMyI.

Koopaunarsl.

VYpaBHenue npsmoil. KoopauHatel cepeaunsl oTpe3ka. DopMmylia pacCTOSHHUS MEXKIY ABYMS TOYKAMH IUIOCKOCTH. YpaBHEHHE
OKPYKHOCTH.

BekTopsl.

Jaa (Moayinb) BekTtopa. PaBeHcTBO BekTOpoB. KominHeapHbie BeKTOphl. KoopauHaThl BEKTOpa. YMHOKEHHE BEKTOpA Ha YHUCIIO,
CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA 10 ABYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaasipHOE NPOU3BEICHUE BEKTOPOB.

NOTrNKA N MHOXXECTBA

TeopeTuko-MHOKeCTBEHHbIE IOHATHS.
MHO0X€ECTBO, IIEMEHT MHOXECTBA. 3aJaHUE MHOYKECTB IEPEUYHUCICHHEM 3JIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaYeHUs YUCIOBBIX MHOKECTB. [lycToe MHOXkecTBO U ero obo3HaueHue. [lonmMuoxecTBo. O0BEAMHEHUE U TIEPECEUEHNE MHOYKECTB.
Nnmroctpanyst OTHOIIEHU MEXAY MHOKECTBAMH € IIOMOLIBIO IrarpaMMm Juepa — Benna.
JIeMeHTBbI JIOTHKH.
Onpenenenne. AKCMOMBI U TeopeMbl. JlokazatenbcTBO. Jloka3zaTeabCTBO OT MPOTUBHOTO. TeopeMma, oOpaTHas nanHoi. [lpumep u
KOHTPIpPHUMED.
[ToHsiTHE O PaBHOCWJIBHOCTH, CIIEAOBAaHUU, YIIOTPEOIEHNE JOTMUYECKUX CBA30K, eCiu Mo 6 moM U MOAbKO 6 MOM Clyyae, JTOTUUYECKUE
CBSI3KUU, UTU.

MATEMATUKA B UCTOPNYECKOM PA3BNTUAN

Hcropust hopmupoBaHus MOHITHS YUCIA: HaTypaldbHbIE Yuciia, APOOH, HEAOCTATOUHOCTh PAlMOHAIBHBIX YHCEI NI TEOMETPUUYECKUX
W3MEpEHU, UuppalroHayibHbIe yuciaa. CTapuHHbIE CUCTEMBI 3anucu yucen. [poou B BaBunone, Erunre, Pume. OTKpbITHE NEeCATUYHBIX
npobeit. CtapuHHble cucTteMbl Mep. Jecaruunbie Apodu U MeTpudeckas cucrema mep. llosiBiaenue orpuuarenbHbix yucen u Hyis. JI.
Maruauukui. JI. Ditnep.

3apoxxaeHnue anreOpbl B Hempax apudmeruku. An-Xopesmu. Poxnenue OykBeHHou cumBoiuku. [I. depma, ®@. Buer, P. [ekaprt.
HcTopust Bompoca 0 HaxoxaAeHuu (Gopmysn KopHeW anreOpanuecKux ypaBHEHMI, HEpa3pelMMOCTh B paJlKallax ypaBHEHUH CTEIECHH,
6onbieit yetoipex. H. Tapranbs, . Kapnano, H. X. AGens, D. [Nanya.



N300peTeHne MeToAa KOOpPJMHAT, MO3BOJISIONIETO MEPEBOIUTh T€OMETPUUECKUE 00BEKThI Ha si3bIK anreOpel. P. [lekapt u I1. @epma.
IIprmMepbl pa3aIuyHbBIX CUCTEM KOOPAUHAT HA IJIOCKOCTH.

3anaua Jleonapno I[Muzanckoro (Gubonauyun) o kpoiukax, yucia GuboHauuu. 3agaya o MIaXMaTHOM JI0CKeE.

HcToku Teopun BEpOATHOCTEN: CTPAXOBOE 1110, azapTHbIe Urpsl. [1. @epma u b. [Tackans. A. bepnymnu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [Tudarop u ero mkona. @anec. Apxumen. [loctpoenue npaBUILHBIX MHOTOYTOIBHUKOB. TPUCEKITHS yTia.
KBagparypa kpyra. Y aBoenue ky6a. Mctopus uucna 1. 3onoroe ceuenue. «Hauana» Epknuaa. JI. Ditnep. H. U. Jlo6auesckuii. Mctopus

ISTOTO MOCTYJIaTa.
Codusmbl, mapaioKCHI.

Tematuueckoe IIAHUPOBAHHUC I10 KJIaCCaM.

5 ximacc
Ne | Conepxxanue KomnuectBo | XapakTepuctrka yueOHOM JeTEIbHOCTH
4acoB
1 Pacnio3HnaBaTh Ha yepTexax NPsAMYI0, YaCTH NPSIMOM, OKPYKHOCTb, U300paxaTh UX C
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB, U3MEPATH JJIMHBI OTPE3KOB, CPABHUBATH X,
BBIPAXKATH OJTHU €IMHUIIBI U3MEPEHHUS JUIMHBI YEPE3 JIPYTHE.

1 | HarypanbHbie uncia u 18 YHuTarh ¥ 3a0MCHIBATh HATYPAJIbHBIC YUCIIA, CPABHUBATH UX, OKPYIJISATh UX. UepTUTH

IIKAIbI KOOPJAMHATHYIO MPSAMYI0, H300pakaTh YMCIIa TOUKAaMU Ha HEH, HAXOIUTh KOOPIUHATHI
To4eK. Pemarh KoMOMHATOPHBIC 3aa4H.

2 | CrokeHHe 1 BEIYUTAHUE 20 Bemonuats apudMeTnieckre 1eiCTBUS ¢ HATYPAITBbHBIMHU YUCIAMHU, BEIYUCIIATD
HATYyPaJIbHBIX 3HA4YCHHUE cTeneHer. HaxoauTh 3Ha4eHNs BBIpAKEHUH, COJIEpKAIIUX ICUCTBUS
qucen pa3HBIX CTyINEHEeH, co CkoOKaMu U 0e3 CKOOOK. Pemiath TeKCTOBbIE 3a/1aun

apu(METHIECKUM CIIOCOOOM, UCIIOIb3YS PA3IMUHbIC 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU (CKOPOCTh, BpEMsl, paCCTOSIHUE, paboTa, MPOU3BOAUTEILHOCTD U T.11.).
3 | YMHOXEHHE U JeIeHUE 21 Brruncnsate3nauenue crenenend. Haxoaurs 3HaueHUs BBIPAXKEHNM,

HaTypaJIbHBIX YUCET

COJICp KaIlUX JEHCTBUS Pa3HbIX CTyMEHEH, CO CKOOKaMH U 0€3 CKOOOK.
3anuchIBaTh CBOMCTBA apU(PMETHUECKUX JCHCTBUN C TTOMOIIBIO OYKB.
dopMynHpoOBaTh U MPUMEHSITH MTPaBUJIa TPEOOPa30BaAHUS YUCIOBBIX
BBIPAKCHUN HAOCHOBE CBOMCTB JIECTBUM.




4 | [Tnomaan 1 00BEMBI 15 Brraucisate miomanas
MPSIMOYTOJIbHUKA U KBaJpaTa, 3HaTh COOTHOIICHUSI MEXK/ly €IMHUIIAMU ILTOIIaAH,
pelaTh 3a1a4l Ha HaX0XKACHUE IO ICH.

Brraucnars 00bEM napasuienenuneia u Kyoa, 3HaTh €IMHUIBI U3MEPEHUS
00bEMma.

5 | OOBIKHOBEHHBIE JPOOHU 26 3anuchIBaTh U YNTATh OOBIKHOBEHHBIE IpoOU. COOTHOCUTH APOOH U TOUYKH Ha
YUCJIOBOM MPsIMOM. 3aMKChIBaTh C TOMOIIBIO OYKB OCHOBHOE CBOMCTBO JpO0OH,
npeoOpa3oBbIBaTH ApoOU. [IpUMEHSATH pa3Hble CITIOCOOBI CpaBHEHUS APOOEH.

6 | JlecsaTuuHbie 13 3anuchiBaTh U YUTATh JECITUYHBIC JPOOU, U300paxkaTh UX TOUKAMU Ha KOOPAUHATHOMN
JpoOH. npsiMoi. [IpeacTaBisaTh OOBIKHOBEHHBIE IPOOU B BUJIE JIECATUYHBIX U HA00OPOT,
Cnoxenue n CpPaBHUBATH UX.

BBIUUTAHUE
JECATUYHBIX
JTpoOeii.

7/ | YMHOXEHHE U JIeJICHUE 25 Pemrats 3aaun Ha HAXOXKIEHUE YACTH 1IEJIOTO U I1I€JIOTO MO €ro YacTH.

JNECATUYHBIX ApoOei dopmMyIupoBaTh MpaBHIIa JSUCTBUH C IECATUIHBIMU APOOSIMH. BeaucIaTh 3HaYSHUS
BBIpaKEHUH, coiepKaiux Apoou. OKpyIIsiTh AECATUYHBIE IPOOH.

8 | UucTpyMeHTHI 1Ist 15 N3MepsTh ¢ TOMOIIBIO TPAHCTIOPTUPA U CPABHUBATH BEJIMUMHBI YTI0B. CTPOUTH YTJIbI
BBIUUCIICHUU U 3aJJaHHOW BEIWYMHbBI. PemaTe 3a71aun Ha HaX0KI€HUE IPayCHOM MEPBI YIJIOB.
U3MEpPEHUN AHaIM3UPOBATh TOTOBBIC TAOIUIIBI M THATPAMMBbI, 3aIIOJIHATH TAOJIHIIBI.

8 | IloBTOpenue 17 [ToBTOpPUTH OCHOBHBIE TEMBI Kypca MaTeMaTHKH S KJiacca.

6 xitacc
No Conepxanue KonuuectBo XapakTepucTrka yueOHOH AesITeTbHOCTH

qaCoOB




1 [denumocTsb uucen 20 [TpeoOpa3oBbIBaThH, CpaBHUBATH OOBIKHOBEHHBIE IPOOH, BHITIOIHATH BEIUUCICHHUS C
npo6simu. OOBIICHTH, UYTO TAKOE MPOLIEHT, BRIPAXKATh MPOIEHTHI B IPOOSX U APOOU B
npoleHTax. Pemare 3a7aun Ha HAXOXKICHHUE MPOLIEHTOB OT BEINYHHBI.

2 |CnoxeHHe U BBIYUTAaHUE (22 Pacnio3naBaTh ciiyyan B3aMMHOTO PacoIOKEHUs ABYX MpsAMbIX. M300paxatsb

npoOeii ¢ pa3HbIMU NEPIECHIUKYIAPHBIC U MapajliebHbIE MPSAMBIC, U3MEPATH PACCTOSIHUE OT TOUKH JI0
3HAMEHATEISIMU IPSIMON, MEXKTy TapAJUIETbHBIMU MPSIMBIMHU.

3 |YmHOXeHue u nenenue 31 3anuceIBaTh U YUTATh AECSITUYHBIE APOOU, N300pakaTh X TOUKaMU Ha KOOPIMHATHOU
0OBIKHOBEHHBIX JIpo0ei npsimoit. [IpeacTaBnars 0ObIKHOBEHHBIE IPOOU B BUAE JECATHUHBIX U HA000POT,

CpaBHUBATH UX.

4 |OtHOIICHUS U 18 ®opmyarpoBaTh NpaBuia JEHCTBUI ¢ AECITUUHBIMU APOOSIMU. BhruncnsaTe 3HaueHUs

POTMOPITUHU BBIpXEHUH, coepkanux Apoou. OKpyrisTh AecsITHUHBIC qpoou. Pemars 3amaun Ha
HaXO0XJIEHHUE YaCTH, BBIPAKEHHOM JECATUUHOMN IpOOBIO OT JaHHOM BEJIMUYMHBI.

5 [onoxxutensHbIE U 13 Pacnio3naBaTh ciiyyau B3aMMHOTO PACIONIOKEHUS MPSAMOI U OKPYKHOCTH, IBYX

OTpHULATENIbHBIE YUCIIa OKpY>KHOCTEH, n300paxarh UX ¢ IOMOIIbI0 MHCTPYMEHTOB. Pacro3HaBarh HUIMHAD,
KOHYC, 111ap.

6 |CrnoxeHue U BEIYUTAHUE 11 CocTaBiATh OTHOILIEHUS, peLIaTh 3a/1a4M Ha JEJICHUE BEJIMYMHBI B JAHHOM OTHOILLEHUH.
MOJIOKUTEIBHBIX U Permatp 3amaun Ha BEIYMCIICHNUE TIPOIIEHTA OT BETMYMHBI M BETUYUHEI 110 €€ MPOLICHTY,
OTPHUIATEILHBIX YHCET BBIP2)XaTh OTHOIIIEHUE BEIMYMH B MPOIICHTAX.

[ |YMHOXeHUe U fenenue (12 Crtpouts Gpurypy, CHMMETPHUUHYIO TaHHON OTHOCUTENBHO MPSIMOM, OTHOCUTEIBHO TOUKU
MOJIOKUTEIBHBIX U C TIOMOIIBI0 MHCTPYMEHTOB.

OTPHUILIATENbHBIX YHCET

8 |Pemenue ypaBHEHUI 13 Hcnonb30BaTh OYKBBI MPU 3aMUCH MaTeMaTHYECKUX BhIpaxkeHUH. COCTaBIATh (HOPMYIIBI,
BBIpaXKaIOUIHe 3aBUCMOCTU MEX]Ty BEIMYMHAMM, BEIUUCIATH O (popMysiaM. Pemiate
npocTeiire ypaBHEHUS 10 IpaBUiiaM HaX0KJICHUS HEU3BECTHBIX KOMIIOHEHTOB
apumernyeckux aeicTBuii. COCTaBISITh ypaBHEHHUS 0 YCIOBUSM 3a]ad.

9 KoopauHaThl Ha 13 [TpuBOIUTH MPUMEPHI UCTIOIB30BAHUS B OKPYKAIOIIEM MUPE LETBIX YUCEIL.

MIOCKOCTH dopmyarpoBaThH MpaBUjia BHIYUCICHUS C IEIBIMU YUCIaMH, HAXOIUTh 3HAUCHUS
BBIPXEHUI, COJIEPIKAITNX JCHCTBHSI C TIEIBIMHU YHCITAMH.
10 Urorosoe nosropenue |17 [IoBTOpUTH OCHOBHBIE TEMBI MAaTEMATHKH 6 KJlacca.

KypCa MaTCMaTUKU




Txnacc (anredpa)

Conepxanue

KonnuecTBO
YacoB

XapakTeprucTruka y4eOHOU NI TEIIBHOCTH

Bripaxenus,
TOXJECTBA,yPAaBHEHUS

22

Haxonuth 3Ha4eHUs] YUCIIOBBIX BBIPAKEHUM, @ TAK)KE BBIPAKEHUN C MEPEMEHHBIMU
MIPU YKa3aHHBIX 3HAYEHUSX IEPEMEHHBIX.
Hcrnons3o0Bath 3HaKKM >,<, CUMTATh U COCTABJIATH JBOIHBIC HEPABEHCTBA.
BoeinmonHATe mpocteiiime npeoOpa3oBaHMs BBIPAXKEHUM: MPUBOIUTH MOAOOHBIE
cllaraemble, pacKpbIBaTh CKOOKH B CYMME MJIM Pa3HOCTU BBIPAKEHUI.
Pemath ypaBHeHus Buja ax = b mpu pa3nuuHBIX 3HAUYCHUSX a U D, a Takke
HECJIOKHbBIE YPABHEHHUSI, CBOJIAILMECS K HUM.
Hcnonws3oBarh  amnmapaT  ypaBHEHUM i1 pelIEeHUusT  TEKCTOBBIX  3ajad,
UHTEPIPETUPOBATH PE3YJIbTAaT.
Hcnonp30BaTh NpOCTENIINE CTATUCTUUECKUE XapaKTEPUCTUKH (CpeiHee
apupmMeTnyecKoe, pazmMax, MoJia, MeraHa) JJIsl aHaJIu3a psAsia JAaHHBIX B HECIOXKHBIX
CUTYaLMSIX

OyHKIUH

11

Boruucnare 3HaueHus: (GyHKIWH, 3a7aHHONM (HOPMYIJIOM, COCTaBJISITH TaOJIUIIbI

3HAYCHUN (PYHKIUU.

[To rpaduxy ¢yHKIIMM HaxXONWUTh 3HAYCHHE (YHKIMU IO U3BECTHOMY 3HAUYCHUIO

apryMeHTa M peniaTh OOpaTHYIO 3a7a4y.

CtpouTts Tpaduku IpsiMOi MPONMOPIUOHATHFHOCTHA U TMHEHHON (QYHKIIUU, ONTUCHIBAThH

CBOMCTBA ATUX (PYHKITHI.

[Tonumate, kKak BAUSET 3HAK KOA(h(OUIMEHTa K Ha PACHOJIOKEHHE B KOOPIUHATHOM

riockoctu Tpaduka QyHkIuu y = kx, rae k¥ # 0, Kak 3aBUCUT OT 3HAYCHUU K U b

B3aMMHOE PACIOJIOXKCHHUE TPaPUKOB IBYX QYHKIUH BUIa y=kx + .
NuTtepnperupoBath rpad@uky peaabHbIX 3aBUCUMOCTEN, ONTUChIBAEMBIX (hOpMYyJIaMu
BUAA Yy =KX, rae k£0, y=xkx+b

CreneHb ¢ HaTypaJbHbIM
1oKazaresem

11

BreraucnaTte 3HaYeHUS BBIpa)KCHI/Iﬁ BH/Ja an, rac¢ a — IHIPOU3BOJBHOC YHUCJIIO, IT —
HaTypajJdbHOC YHMCJI0, YCTHO U IMCbMCHHO, a4 TAK)KC C IOMOIIbIO KAJIbBKYJIATOpPA.




dopmyIupoBaTh, 3aMUCHIBATh B CUMBOJIMYECKON (hopMe U 0OOCHOBBIBATH CBOWMCTBA
CTEIICHH C HATYPaJIbHBIM ITOKA3ATEIIEM.
[IpuMeHsTh CBOMCTBA CTENIEHU 7Sl TPeoOpa30BaHUs BBIPAKCHUIA.
BpINOMHATE YMHOKEHHE OJTHOWICHOB U
BO3BEJICHUE OJHOWICHOB B CTETICHb.
Crpouts rpaduku pyHkuuii y = X2 u 'y = x3. Pemats rpadpuyecku ypaBHeHUsT X2 =
kx + b, x3 = kx + b, rie k u b — HexoToprle yncna

MHuorouJjieHbI

17

3anuceIBaTh MHOTOYJIEH B CTAHAAPTHOM BUJE, ONPEACIIATH CTEIIEHb MHOTOYJICHA.
BBINONHATE CINOXKEHUE U BHIYUTAHUE MHOTOWICHOB, YMHOKEHHE OJIHOWJIEHA Ha
MHOT'OWIEH U MHOTO4YJIEHA HA MHOTOYJIEH.
BhINONHATE pa3noxkeHue MHOTOWIEHOB Ha MHOXHUTENH, UCIOJIb3Ysl BBIHECEHUE
MHOXHTEIIS 38 CKOOKH M CIOCO0 IPyNIHUPOBKH.
[IpuMeHsATh JeHCTBUSA ¢ MHOTOWIEHAMU MPU PEIICHUH Pa3HOOOpa3HbIX 3a/1a4, B
YaCTHOCTHU IIPHU PEHIEHUHU TEKCTOBBIX 33/1a4 C NOMOUIbIO YPaBHEHUI

@opMyJIbI COKPAIEHHOTO
YMHOKEHHS

19

Jloka3bIBaTh CIPaBEAIUBOCTD (DOPMYJ COKPAIEHHOTO YMHOKEHUS, IPUMEHSATh UX B
npeoOpa3oBaHUAX UENbIX BBIPAKEHWW B MHOTOYJIEHBI, a TaKXKe IS Pa3OoKEHUs
MHOT'OYJIEHOB Had MHOKHUTEIIH.
Hcnonb30BaTh pa3andHble TPeoOpa30BaHus LEIbIX BEIPAKEHUM MPU PEILICHUH
YPaBHEHMH, 10KA3aTEIbCTBE TOXKAECTB, B 3a1a4aX HA EJIMMOCTb, B BBIYUCICHUHU
3HAYEHUN HEKOTOPBIX BBIPAKEHHUM C IIOMOUIBIO KAJIBKYJIATOPA

CucreMbl JJUHEUHBIX
YPaBHEHUM

16

Onpenenars, SBISIETCS JIU ITapa YKCell PEIICHUEM JaHHOTO YPAaBHEHUS C JBYMS
IIEPEMEHHBIMH.

Haxoauts myTém nepebopa 1einble pelieHus JMHEHHOTO YPaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Crpoutb rpaduk ypaBHeHus ax + by = ¢, tne a #0 nim b # 0.

Pemars rpadguueckuMm crnocoOOM CHUCTEMBbl JMHEMHBIX YpaBHEHMH C JABYMs
IIEPEMEHHBIMH.

[IpuMeHsTHh CcrOCOO MOACTAHOBKU M CIOCOO CIOXKEHMS MPH PEIICHUU CHUCTEM
JIMHEVHBIX YPABHEHUH C JBYMS [IEPEMEHHBIMU.

Pematb TeKCTOBBIE 3a/1a4M, UCIIOJIb3YSl B KAUECTBE AJIreOpandeckoi MOJIEIH CUCTEMY
YPaBHECHUU.

HNHTepnpeTnpoBats pe3yibTar, OJyYEHHBIN IPHU PEIIEHUH CUCTEMBI




[ToBTOpEHUE

[ToBTOpEeHME Kypca anredopsl / Kiiacca.

7xnacc (reoMeTpusi)

HauanbHble reoMeTpruiecKue
CBEIECHUI

10

YMeTs n300pakaTb BOZMOXKHBIE CITydyau B3aUMHOTI'O PaCIOJIOKEHUS TOUEK U IPSAMbIX
O003Ha4YaTh HEPA3BEPHYTHIE U PA3BEPHYTHIE YIIIbI

CpaBHHBaTh OTPE3KH U YTJIbI M 3aIIUCHIBATh PE3YJIbTaT CPABHEHUS

Haxonute JuiMHY OTpe3Ka B TE€X CIIy4asiX, KOria TOUYKa JAEJIUT JaHHBIM OTPE30K Ha JBa
OTpE3Ka, IJIMHBI KOTOPBIX U3BECTHBI

Haxonute rpaycHble MEphI IaHHBIX YIJIOB, UCIIOJIb3Ys TPAHCIIOPTHUP

N300paxkats NpsAMO, OCTPBIN, TYION, pa3BEPHYTHIN YTJbl

CTpouTh yroj, CMEXHBIN C JAaHHBIM YIJIOM, H300pa)kaTh BEPTUKAIbHBIE YIJIbI
OOBACHATD, TOYEMY JBE TPSMBIE, IEPIICHANKYIISIPHBIE K TPEThEl, He IEpPEeCceKaroTCs
Pemars 3agaun tumna 57, 58, 61, 64, 65, 69.

YMeTh MPUMEHSATh BCE U3YyUEHHBIE CBOMCTBA T€OMETPUUECKUX (PUTYDP MPU PEILICHUU
3a/1a4y

TpeyroJbHUKN

17

CpaBHUBaTh TPEYTOJIBHUK C paHEe U3YYCHHBIMU (PUTypamu

HasbpiBaTp 371€MEHTBI TPEYTOJIbHUKA

Pemars 3agaun tumna 90, 92 — 95, 97.

OOBSICHATh, KAKOW OTPE30K HA3BIBAETCS MEPIICHINKYIISIPOM

Kaxkue oTpe3kn Ha3bIBAIOTCS MEANAHON, OMCCEKTPUCOM, BBICOTOM TPEYTOJIbHHKA,
OTJINYATh UX APYT OT ApyTra

Jloka3bIBaTh TEOPEMBI O CBOMCTBAX PaBHOOEAPEHHOTO TPEYTrOJbHUKA
@OopMyIUPOBKY U JOKA3aTEIbCTBO BTOPOIO NMPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[TpumeHsTh BTOPOY MPU3HAK PABEHCTBA TPEYTOJbHUKOB IIPU PELICHUH 3a/1a4
[TpumeHsTh TpETUl TPU3HAK PABEHCTBA TPEYTOJILHUKOB MPU PEIIEHUN 3a1a4
YwmeTs pemiats 3anaun tuna 121 — 123, 125, 129, 132, 136, 137 — 139.
OOBSICHATH, UTO TAKOE IIEHTP, PAANYC, TUAMETP, XOPAa, Tyra OKPY>KHOCTH
BBINOJIHATH ¢ MOMOUIBIO IMPKYJIS U JIMHEVKH MPOCTEUIINE TOCTPOCHUS: OTPE3KaA,




PaBHOIO JAHHOMY
[TocTpoeHue npsAMou, TPOXOIALIEH YEPE3 JaHHYIO TOUKY U NEPIECHINKYIISIPHON K
JTAHHOW MPSAMOM

ITocTpoeHune cepeirHbI JaHHOTO OTPE3Ka

3aKpenuTh HAaBBIKM B PELICHUM 3371a4 Ha IPUMEHEHNE ITPU3HAKOB PaBEHCTBA
TPEYTOJILHUKOB

[TpumensTh MpocTeiiire MOCTPOSHU U perieHuu 3aaa4 Tuna 148 — 151, 154, 155

[TapannensHblie NpsiMbIe

13

[Toka3bIBaTh Ha pUCYHKE Maphbl HAKPECT JICKAIINX, COOTBETCTBEHHBIX, OJHOCTOPOHHUX
YTJIOB

Jloka3pIBaTh MPU3HAKU MAPATIICIIBHOCTH ABYX TPSIMBIX

Hcronp30BaTh IpU3HAKK MPHU pelieHnn 3aaad tuna 186 — 189, 191, 194

CTpouTh mapaiebHbIE IPSIMBIC TTPU TTOMOIITY Y€PTEKHOTO YTOJbHUKA M JIMHEUKH
Jloka3pIBaTh CBOMCTBA MapaUICIbHBIX MPSIMBIX

Jloka3pIBaTh CBOMCTBA MapalICIbHBIX MPSIMBIX

[IpuMeHSATh aKCMOMBI TIPH PEIICHUH 337129

[TpumensaTh X npu pemeHuy 3aaad tuna 196, 198, 199, 203 — 205, 209
OTamyaTh HaKpECT JICKAIIUE, COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YTJIbI
Jloka3bpIBaTh MapajieIbHOCTh MPSIMBIX, €CIIA YTJIBI PABHBI

JlokaspIBaTh paBEHCTBO YTJIOB, €CIIN MPSMBIE TTapaJIICIIbHBI

3aKkpenuTh NOJyYCHHBIC HABBIKH MTPU PEIICHUH 3a]1a4

CooTHONIEHUSI MEXK/Ty CTOPOHAMHU U
yTilaMy TPEYTroJbHUKA

18

YMETb JIOKa3bIBaTh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA U €€ CIICICTBUS
Pemate 3agaun tuna 223 — 226, 228, 229, 234

YMeTh 10Ka3bIBaTh TEOPEMY O COOTHOIICHUSX MEXIY CTOPOHAMU U yTiIaMHu
TPEYTOJIbHUKA U CJICJICTBUS U3 HEE

JlokaspIBaTh TEOPEMY O HEPABEHCTBE TPEYTOIbHUKA

[IpuMeHsATH JaHHBIC TCOPEMBI IPHU perieHuH 3aaa4 tuma 236 — 240, 243, 244, 248, 249,
250

Hoxka3biBaTh cBoiicTBa 10 — 30 mpsAAMOYTOJIbHBIX TPEYTOJIBHUKOB

3HaTh GOPMYIIHPOBKH IMPU3HAKOB PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHUKOB

YMeThb /10Ka3bIBaTh JaHHBIE TEOPEMBI

YMeTh IpUMEHATh CBOWCTBA U MPU3HAKH MPH pEIIeHNH 3a1au Tumna 254 — 256, 258, 260,




263, 265

3HaTh, KAKOM OTPE30K HA3bIBACTCSI HAKJIOHHOM, IPOBEACHHOMN U3 TAHHOW TOYKU K JaHHOMN
PSIMOU

3HATh YTO HA3bIBAETCS PACCTOSHUEM OT TOYKH J0 MPSIMOM U PACCTOSTHUEM MEXIY JIBYMS
MapaJiyIeIbHBIMU MIPSAMBIMU

YMeTh 10Ka3bIBaTh, UTO MEPIEHIUKYJIISAP, TPOBEACHHBIN U3 TOYKH K MIPSMON, MEHbIIIE
1100011 HAKJIOHHOM, POBEIEHHOMN U3 TOM K€ TOYKH K 3TOU MPsAMOI

YMeTh CTPOUTH TPEYTOJIBHUK IO ABYM CTOPOHAM M YIUIY MEK]1y HUMHU

YMeTh CTPOUTH TPEYTOJbHUK 110 CTOPOHE U JIBYM MPUJICKAITUM K HEH yriam

YMeTh CTPOUTH TPEYTOJIBHUK IO TPEM CTOPOHAM

YmMets pemats 3amaun tuna 271, 273, 277, 278(a), 283, 284, 288, 290, 291

YMeTh IMPUMCHATH BCC N3YUYCHHBIC TCOPCMBI ITPH PCIICHUHN 3aaa4

5 | [loBropenue. Pemenue 3anay.

10 HOBTOpI/ITB OCHOBHBIC TCMbI I'TCOMCTPHHA 7 knacca

8 kiacc (anredpa)

[ToBTOpEHME 2 | IloBTOpenue 3a 7 Kiacc
1 | PaunonanbHble ApoOH 23 BbINIONHATE OCHOBHBIE IEUCTBUS C AT€OpanyecKUMHU IPOOSIMHU; BHIIOIHATE Pa3I0KEHHE
MHOT'O4YJIEHOB Ha MHOXHUTENH; BBIOJIHATH TOKIECTBEHHbIE IPEOOPa30BaHUs PALIMOHATBHBIX
BBIPAKEHUN

2 | KBampatHbie KOpHU 19 [IpumeHsTh cBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH /1JIs1 BEIYMCIICHUS 3HAYEHUI U

npeoOpa3oBaHUi YHCIOBBIX BHIPAKEHU, COIEPIKAIUX KBaApaTHbIE KOPHU;

3 | KBanparHble ypaBHEHHUSI 19 | BeipaGoTath yMeHHs peiaTh KBaJpaTHbIC ypaBHEHUS, MPOCTEUIITNE pAIlMOHATIbHBIC YPABHEHUS U

IPUMEHSTh UX K PEIICHUIO 3a7a4.

4 | HepaBeHCcTBa 20 | BeipaboTaTh yMEHHE pelIaTh TUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M UX CUCTEMBI.

5 | Ctenens c 1eNbIM 11 | BeIpaboTaTh YMEHUE NPUMEHSATH CBOMCTBA CTENEHU C PAllMOHAJIBLHBIM IMOKa3aTeIeM B
MOKa3aTesieM. DJIEMEHTBI BBIYMCIICHUSAX U MPeoOpa3oBaHusiX, CPOpMUPOBATH HAYATIbHBIE IPEACTABICHUS O COOpE U
CTaTUCTUKU IPYNIIUPOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJISAHOW MHTEPIPETALIMH.

6 | UToroBoe noBTopeHue 8 | IloBTOpeHne OCHOBHBIX BONPOCOB Kypca. Pelienrne npumepoB U 3a1a4 10 OCHOBHBIM TEMaM.

8 kiacc (reomeTpusi)

| 1 | YeTpIpE€XyTrOIbHUKN

14|

3HaTh pa3InYHbIE BU/Ibl YETHIPEXYTOJIBHUKOB, X MPU3HAKU U CBOMCTBA.




YMeTh NPUMEHATH CBOMCTBA YETHIPEXYTOJBHUKOB IPHA PELIEHUH ITPOCTHIX 3a/1a4.

[Inomans

14

YMeTh N0JIb30BaThCS SI3IKOM T€OMETPUH JIJIsi ONTMCAHUS TIPEAMETOB OKPY KAIOIET0 MUpa.

YMeTb BHIYUCIISTH 3HAUCHUS TUIOIIA/Ie OCHOBHBIX T€OMETPUUYECKUX GUTYpP U GUTYD,
COCTaBJICHHBIX U3 HUX;

3HaTh (OpMyJIbl BEIYMCIICHUS TUIONIA/IeN reoMeTpudeckux ¢uryp, Teopemy Iludaropa u ymers
NPUMEHSTh UX MPU PEIICHUH 3a/1a4.

YMeTb BBITIOJIHATH YEPTEXKH 110 YCIOBUIO 33124

[TomoOHBIE
TPEYTOJbHUKU

19

3HaTh OIpeiesIeHnEe NOJ00HBIX TPEYTOJIbHUKOB.

YMeTh NpUMEHSATH 0JI001E TPEYTrOIbHUKOB IPU PELIEHUU HECIIOKHBIX 3a]1a4.

YMeTb ob30BaThCA A3BIKOM F'€OMETPHH JIJISl OTIMCAHMS MPEIMETOB OKPYKAOIIETO0 MUPA.

YMeTh pacrio3HaBaTh T€OMETPUYECKUE (PUTYPBI, pAa3INYaTh UX B3aUMHOE PACIIOI0KEHHE.

YMmeTh n300pakatb reoMeTpudecKue GUrypsl.

YMeTh BBIIOJIHATH YEPTEXKHU 10 YCIOBUIO 3aa4.

3HaTh NPU3HAKU 000U TPEYTOIbHUKOB, YMETh IPUMEHSATh UX JJISl pELICHUS PAKTUYECKUX
3azay.

YMeTb HaX0IUTh CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC OCTPOTO yria NpsIMOYTOJIbHOTO
TPEYroJIbHUKA.

OKpYyKHOCTb

17

I{enTpanpHbIN, BHUCAHHBIN YIOJl; BEJIMYMHA BIMCAHHOTO yIJIA.

B3auMHOe pacnoioxkeHue npsamMoin U OKPYKHOCTH.

KacarenbHas 1 ceKyias K OKpy>KHOCTH.

PaBeHCTBO KacaTelbHBIX, MPOBEACHHBIX U3 OJTHOW TOUYKHU.

3aMedaTenbHble TOYKH TPEYTOJbHUKA: TOUYKH NIEPECEUCHUSI CEPEANHHBIX TTEPIICHANKYJIISIPOB,
OUCCEKTPUC, MEUAH.

OKpY>KHOCTb, BOUCAHHAS B TPEYTOJIbHUK.

OKpY’>KHOCTb, OITMCAHHAs OKOJIO TPEYTOJIbHHUKA.

[ToBTOpEHNHE

[ToBTOopenue. Pemenue 3amay.

Oknacc (anzeopa)




KBagparuunas pyHkius

22

BoraucnsaTs 3HaueHust GyHKIMH, 3a1aHHON (DOPMYJIIOH, a TaKkKe IBYMS U Tpems hopMyamu.
OmnuceIBaTh CBOMCTBA (DYHKIIMI HA OCHOBE X rpadudecKoro npeacrabieHus. UHTepnpeTnpoBaTh
rpaduKy peabHBIX 3aBUCUMOCTEN. [IoKa3pIBaTh CXeMaTHUYECKH MOJI0KEHNE HAa KOOPIWHAT HOM
II0CKOCTH TpaduKoB GyHKIMHA y = ax’ , y=ax’ + N,y =a (x —m) ° . CTpoutb rpaduk GpyHKIHH y
= ax’ + bx + ¢, yMeTb yKa3bIBaTh KOOPAHHATHI BEPIINHBI 1apaboIIbL, €6 0Ch CHMMETPHH,
HampaBlieHUE BETBeH mapabosbl. M300pakaTh cxeMaTu4aecku rpaduk GyHKIHH Y = XN ¢ YETHBIM U
HeuéTHBIM N. [loHuMaTh cMbICH 3anucel Buaa 3 @, 4 a U T. 1., TJIe @ — HEKOTOPOE YHCIIO.

VYpaBHEHUS 1 HEPABEHCTBA
C OJHOM IIEPEMEHHOM

14

Pemate ypaBHEHUS TPETbEW U YETBEPTON CTEIIEHU C TIOMOIIBIO PA3JIOKEHHS HA MHOKUTEIU U
BBEJICHHS BCIOMOTaTEIbHBIX IEPEMEHHBIX, B YACTHOCTHU PEIIaTh OMKBAAPATHBIE YPABHEHHUS.
Pewmate qpoOHBIE pallMOHAIbHBIE YPABHEHHUSI, CBOJIS UX K LEJIBIM YPABHEHUSM C MOCIETYIONIEN
MPOBEPKOM KOpHEN. PelaTe KBaipaTHOE HEPABEHCTBO METOJOM MHTEPBAIIOB, HAXOJIUTh
MHOKECTBO 3HAUEHUI KBaJpaTUYHOM (QyHKUIMU. PemaTe HepaBeHCTBA BTOPOMl CTETIEHH, UCTIOJIb3YsI
rpaduueckue npeacrapiaeHus. Mcnoib3oBaTh METO HHTEPBAJIOB JJI PELICHHS HECIO0KHBIX
pPalMOHAJIBHBIX HEPABEHCTB

YpaBHEHUS U HEPABEHCTBA
C ABYMS IIEPEMEHHBIMU

17

CrtpouTtb rpaduku ypaBHEHUM C IByMsI IEPEMEHHBIMU B IPOCTEUIINX CITydasix, Korjaa rpadukom
SBJISIETCA MpsAMasi, mapadoJia, runepoosia, OKpyKHOCTh. cronbs3oBath ux s rpaduueckoro
pelIeHus CUCTEM YpaBHEHUM C IByMs IepeMEHHbIMU. PermaTth crnocoOoM Mo ICTAaHOBKY CUCTEMBI
JIBYX YPaBHEHUH C ABYMs MIEPEMEHHBIMU, B KOTOPHIX OJIHO YPaBHEHHE MEPBOM CTENEHH, a APYTroe
— BTOpPOM cTeneHu. Pelath TEKCTOBBIE 3a/1a4M, UCTIONB3YsI B KAU€CTBE aareOpandeckoil Moaesu
CHUCTEMY YpaBHEHUM BTOPOM CTEMEHU C IBYMSI IEPEMEHHBIMU; PEIIaTh COCTABJICHHYIO CUCTEMY,
HMHTEPIPETUPOBATH PE3YJIbTAT

Apudmernueckas u
reoMeTpruYecKast
pPOrpeccuu

15

[IpumeHnsaTh UHAEKCHBIE 0003HAUCHUS VIS YIICHOB TIOCIe0BaTENbHOCTEN. [IpUBOAUTH TPpUMEpPHI
3aJIaHus TIOCTIEA0BATELHOCTEN (hOPMYIION N-TO WieHA U PpeKyppeHTHOM Popmyoit. BerBoauTh
dbopMyIBI N-T0 YieHa apUPMETHIECKON MPOTPECCUN U TEOMETPUIECKON IPOTPECCUH, CYyMMBI
MEPBBIX N YJICHOB apU(PMETHIECKON U TEOMETPUUECKON TPOTPECCHI, peraTh 3a1a4u ¢
UCIIOJIb30BaHUEM ATHX (popmyi. Jloka3pIBaTh XapaKTEPUCTUIECKOE CBOMCTBO apu(hMETUIECKON U
reOMETPUYECKON MPOTrPECCUM.

DneMeHThl KOMOMHATOPUKHU
Y TEOPUH BEPOSTHOCTEN

13

3HaTh POPMYIIBI YKCIIa IEPECTAHOBOK, PA3MEIICHUM, COUCTAaHUNH U YMETh MOJIb30BATHCS UMHU.
YMeTb mosib30BaThCs OPMYIOH KOMOMHATOPUKY TIPH BHIYUCICHUH BEPOSATHOCTEMN

Hrorosoe IIOBTOPCHUC

21

[ToBTOPUTH OCHOBHBIE TEMBI Kypca anreOpsl /-9 Ki1accos.

9 knacc (ceomempus)




Bekropsl

®opMyIHPOBATH ONPEIEIEHUS U UILTIOCTPUPOBATH
MOHATHUS BEKTOPA, €0 JJIMHBI, KOJUTMHEAPHBIX 1 PaBHBIX
BEKTOPOB. BBINOIHATH MOCTPOEHNE BEKTOPA, PABHOTO
CyMME U Pa3HOCTH JIBYX BEKTOPOB, UCIIOJIB3YS IIPU ITOM
MpaBUJia TPEYTOJIbHUKA U NTapasuiesiorpamma. [ IpuMeHsTh
MIPABUJIO MHOTOYTOJIBHUKA P HAXO0KIAECHUU CYMMBI
HECKOJIbKUX BEKTOPOB. BBINOIHATE OCTPOEHUE BEKTOPA,
PaBHOTO ITPOU3BENCHUIO BEKTOPA Ha YU CIO. [[puMeHsTh
BEKTOPBI U JICHCTBHS HAJl HUMU IIPU PELICHUU
r€OMETPUYECKUX 3a]a4.

Metoa koopAMHAT

10

OOBSACHSITH U WLTIOCTPUPOBATH MOHSATHUSI PSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT, KOOPAUHAT TOYKU U KOOPJIAUHAT
BEKTOpa. BIBOAUTH U UCIIOIB30BATh IIPU PELICHUH 33144
(bopMyIIbl KOOPIUHAT CEPENUHBI OTPE3KA, TMHBI BEKTOPA,
PACCTOSIHUSL MEX1y ABYMsI TOUKAMU, YPAaBHEHUS
OKPYXKHOCTH W MPSIMOMU.

CooTHOIIEHUSI MEKTy CTOPOHAMH U YIiIaMu
TPEYTrOJIbHUKA.
CkansipHO€ NpOU3BEJICHHE BEKTOPOB.

11

DopMyIMPOBATH U UILTIOCTPUPOBATH ONPEICICHUS
CHHYyCa, KOCHHyca ¥ Tanrenca yrios ot 0 go 180°.
Bb1BOIMTE OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO U
dbopmyiibl ipuBeaeHUs. POpMyITUPOBATH U IOKA3BIBATH
TEOPEMBI CHHYCOB U KOCUHYCOB, IPUMEHSITh UX MPHU
pelIeHun TPEyTroabHUKOB. OOBSICHATH KaK UCTIOJIb3YIOTCS
TPUTOHOMETPHUUECKHE (POPMYITbI B UBMEPUTEIIHHBIX
paboTax Ha MeCTHOCTH. DOpMyIUPOBATH ONIPEACIICHUS
yIJIa MEXK]ly BEKTOPAMH U CKAJISIPHOTO TPOU3BEICHUS
BEKTOPOB. BEIBOAUTH POpMYITy CKaISIpHOTO
MIPOU3BEICHUS BEKTOPOB YE€PE3 KOOPAUHATHI BEKTOPOB.
dopMynupoBaTh U 000CHOBBIBATH YTBEPKICHUE O
CBOMCTBAaxX CKAJISIPHOIO Mpou3BeacHU. Kcrob30BaTh
CKQJISIPHOE MTPOU3BEICHUE NPU PEIICHUH 3a4a4.

JInnHa OKpyKHOCTH M IUIONIAAb KPyTra

12

@opMyIMpPOBATH ONPEAEIICHUE IPABUIBHOTO
MHOroyroyibHuka. @opMynupoBaTh U 10Ka3bIBaTh




TeOpeMbl 00 OKPYKHOCTSIX, OMTMCAHHON OKOJIO
MPaBUJILHOTO MHOTOYTOJIBHUKA U BIIMCAHHOW B HETO.
BbIBOIUTH ¥ UCTIOJIB30BATH (POPMYJIBI J1JISl BRIUUCIICHHS
TJTONIA/IM NMPABUIILHOTO MHOTOYTOJIbHUKA, paanyca
BIIMCAHHOW M ONIMCAHHOMW OKPY>KHOCTEU. PemaTte 3amauun
Ha MOCTPOCHUE MPABUIILHBIX MHOTOYTOJIbHUKOB.
OOBSACHITH TOHATHUS JIJTUHBI OKPY>KHOCTH U TUIOIIATN
Kpyra. BeiBoguTh (pOpMyIIbl JJ1s1 BBIYUCICHUS JITTUHBI
OKPY>KHOCTH U JJIMHBI YT OKPY>KHOCTH, TUIOIAIA KpyTa
Y TUTOIIAJIA KPYTOBBIX CEKTOpa U cerMmeHTa. [I[pumeHsTh
9TH (HOPMYJIBI TIPH PEIICHUH 3a]1a4.

JIBrxeHue

OOBSCHATH, UTO TaKOE OTOOpaKEHUE MIIOCKOCTH Ha cels,
U B KAKOM CJIy4ae OHO Ha3bIBAETCS JBUKEHUEM
I0CKOCTH. OOBSACHATH, UYTO TAKOE OCEBasi CHMMETPHS,
LEHTpaJIbHAsi CAMMETPUS, MAPAIIIENbHBIN NEPEHOC U
oBOpOT. OOOCHOBBIBATH, UTO ATH OTOOPAKEHUS
IUIOCKOCTH Ha ce0sl SIBJIAIOTCS ABUKEHUAMU. OOBSICHSATH,
KaKOBa CBSI3b MEXKAY JBHXKCHUSIMA M HAJIOKEHUSIMHU.
NnmrocTpupoBaTh OCHOBHBIE BUBI IBUKEHUM, B TOM
YKCJIE C TOMOIIBIO KOMIIBIOTEPHBIX TPOrPaMM.

HavanbHble CBEIEHUS U3 CTEPEOMETPUU

OOBSICHATH, UTO TAKOE MHOTOTPAHHUK, €r0 FPaHu, pedpa,
BEPILUMHBI, AMArOHAINA. YTO Takoe n- yrojibHas Ipu3Ma, ee
OCHOBaHUsI, OOKOBBIEC I'paHu U OOKOBHIE pedpa. Kakas
IIpYU3Ma Ha3bIBACTCs PSAMOU, U KaKasi HAKJIOHHOM, 4TO
TaKO€ BbICOTA MPU3MBbI, KaKas PU3Ma Ha3bIBACTCA
IapajuleNIeNUIEe0M U KaKOU MapajulesIeune ] Ha3bIBacTCs
npsIMOYTOJIbHBIM. DopMynupoBaTh 1 000CHOBBIBATH
YTBEPKACHUS O CBOMCTBE AUAaroHaliey mapajiejenuneaa
Y KBaJpaTe AUaroHaJIM MPsSMOYTOJIBHOTO
napauienenunena. OObACHATh, UTO TaKOE 00BEM
MHororpanauka. O0bsicHATh. Kakoil MHOrorpanHuk
HAa3bIBACTCS MUPAMMUION, YTO TAKOE OCHOBAHUE, BEPILIMHA,




OOKOBbIE TpaHU, OOKOBbIE pedpa, 1 BHICOTA MTUPAMHU/IBI.
3uatb popmyiny oObema mupamMuabl. OOBSICHATH, KAaKOe
TEJIO Ha3bIBACTCS IUIMHAPOM. 3HATh, YTO TAKOE €ro OCh,
BBICOTa, OCHOBAHMSI, painyc, 00KOBast MOBEPXHOCTH,
oOpa3yminure,pa3BepTka 60KoBOM moBepxHOoCTH. Kakumu
dbopmysiaMu BeIpakaeTcss 00beM U IUIOIIAIb OOKOBOM
MOBEPXHOCTH IWIHHAPA. OOBSICHATH, KAKOE TEJI0
Ha3bIBAETCSI KOHYCOM.3HaTh, UTO TAKOE €Tr0 OCh, BHICOTA,
OCHOBaHUE, pajnyc, 00KOBasi IOBEPXHOCTh, 00pa3yIoLIne,
pa3BepTka OOKOBOM MOBEPXHOCTH.

O06 akcuomax INIAaHUMCTPHUHN

ITo3HaKOMUTBLCS C aKCHOMAaMH I10JIOKECHHBIMU B OCHOBY
HN3Yy4YCHUS KypCa rcOMCTPHUHU, OCHOBHBIMHU 3TallaMn
pa3sBUTHUA TCOMCTPHH.

[ToBTOpenue. Pemenue 3anay.

C=RU, O=IBOY OOLU noc.
MnoHepckun, CN=MapoukunHa
Hapexpaa BaHOBHa,
E=pioner_sch@samara.edu.ru
0094aa7b2c7375cc99
2021.03.24 10:35:15+04'00'



		2021-03-24T10:35:15+0400
	0094aa7b2c7375cc99
	Марочкина Надежда Ивановна




