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Pa6ouas nporpamma nmo marematuke 5-9 kiacc

|. llmanupyembie pe3yabTaTbl OCBOCHHSI Y4eOHOI0 mpeaMera.

[Iporpamma mpenronaraer JOCTUKEHUE BBITYCKHUKAMM OCHOBHOM IIKOJIBI CIEAYFOIINX
JIMYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX PE3YJILTATOB:

B 1M4HOCTHBIX pe3yabTaTax ¢(opMHPOBAHHOCTD:

* OTBETCTBEHHOT'O OTHOLICHHS K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH O0YJarOIuXCs K
camMopeatn3anuy U caMooOpa30BaHUIO HA OCHOBE Pa3BUTON MOTHBAIMH YY€OHOH AEATEIbHOCTH
U JIMYHOCTHOTO CMbICIA HM3YyYEHUs MaTeMaTHKH, 3aUHTEPECOBAHHOCTb B IMPHUOOPETEHHUU U
pacuIMpeHy MaTeMAaTUYECKUX 3HAHUH M CHOCOOOB JCHCTBHI, OCO3HAHHOCTH IOCTPOCHHS
MHAMBUAYaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

* KOMMYHUKAaTUBHOM KOMIIETEHTHOCTM B OOLIEHHHM, B Yy4eOHO-HMCCIEI0BaTENbCKOM,
TBOPYECKOM M APYTHX BUJAX ACATEIBHOCTH I10 IIPEAMETY, KOTOPast BBIPAXKAETCSA B YMEHHUH SICHO,
TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIIM B YCTHOW M IHMCBMEHHOM pE€4YH, BBICTPAMBATH
apryMEHTAlHI0 U BECTH KOHCTPYKTHBHBIM JUAJIOr, MPUBOJIUTH IIPUMEPHI U KOHTPIPUMEPHI, a
TakkKe TOHHMMAaTh U YBaXkaTh TO3MIMIO COOECeIHUKA, JOCTUTaTh B3aMMOIOHUMAaHMUS,
COTPYAHMYATH AJISl TOCTHKEHHUS OOIIUX Pe3yIbTaToOB;

* IEJIOCTHOIO MHPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKl H oOuiecTBeHHOH mpakTUKU. CQPOpMHPOBAHHOCTh MPEJCTABICHUS 00 M3y4aeMbIX
MaTeMaTUYECKUX IOHATUSAX M METOJAAaX KaK BaXHEHIIMX CpeACTBaX MaTEMaTHYECKOIO
MOJEIINPOBAHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN;

* JIOTMYECKOTO  MBIIUICHUS:  KPUTHMYHOCTH  (YMEHHE  paclo3HaBaTh  JIOTMYECKH
HEKOPPEKTHBIE BBICKA3bIBaHUS), KPEaTUBHOCTH (COOCTBEHHAs apryMEHTAIUsl, ONPOBEPKEHMS,
MIOCTaHOBKa 3aj1a4, pOpMyJIUpOBKa MPoOIIeM, UCCIET0BATEIbCKUI TPOEKT U Ip.).

B meranpeaMeTHBIX pe3yabTarax ¢(pOpMHUPOBAHHOCTD:

* CIIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh LENM Y4eOHOM M HCCle0BaTeNbCKOM
NeSITeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U OLEHUBATH YUEeOHbBIC AEHCTBUS
B COOTBETCTBHH C IIOCTABJIEHHON 331a4eil U YCIOBUSAMH €€ BBITOJTHEHMS,

* YMEHHS CaMOCTOSATENBHO IIJIAHWPOBATh AaJbTEPHATUBHBIC IYTH JIOCTIDKEHHS IENeH,
OCO3HAHHO BBIOMPATh HanOosee 3PheKTUBHBIE CITOCOOBI PEIICHHS YI€OHBIX U MO3HABATEIHHBIX
3aja4;

* YMEHHMS HaXOJUTh HEOOXOAMMYyI0 HWHGOpPMAlMI0O B pa3IMYHBIX HCTOYHUKAX (B
CIpaBOYHMKAX, JUTepaType, MHTEepHETe), mpeacTaBisaTh WHGOpPMAIMIO B Pa3In4HON (opme
(cmoBecHOM, TaOnMMuHOM, TpaduUYecKoil, CHUMBOJIMYECKOW), 00pabaTbiBaTh, XpaHUTb U
nepeaaBath MH(QOPMAIMIO B COOTBETCTBUU C MO3HABATEIBHBIMH WM KOMMYHHKATHBHBIMH
3aJauaMu;

* BIaIeHUs TNpHEMaMU YMCTBEHHBIX JCWUCTBHI: ONpeAeTCHHUS MOHATHH, 0000IIeHus,
YCTAHOBJICHHSI aHAJIOTUH, KjIaccu(UKAUN HA OCHOBE CAMOCTOSITEIILbHOIO BHIOOPAa OCHOBAHUHN M
KPUTEPHEB, YCTAHOBJICHUS POJO-BUAOBBIX W TNPHUUYMHHO-CIICACTBEHHBIX CBS3€H, MOCTPOCHHS
YMO3aKJII0UeHUH HHIYKTUBHOTO, IETyKTUBHOTO XapaKTepa Wi 110 aHAJIOTUH;



* YMEHHMS OpIraHU30BBIBaTH COBMECTHYIO Yy4eOHYIO JAEATENbHOCTb C y4YUTEIeM |
CBEPCTHHKAMHM: OIPENENATh LEIH, paclpeneisTh (yHKLIUHU, B3aUMOJICHCTBOBATH B TpPYIIIE,
BBIJIBUTATh TUIIOTE3bl, HAXOJHUThb pELICHHE NpoOIeMbl, pa3perarh KOH(JIUKTBI HAa OCHOBE
COTJIaCOBAHUs MO3UIMU U Y4E€Ta HHTEPECOB, apTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE.

B npeaMeTHBbIX pe3yabTaTax c(poOpMUPOBAHHOCTD:

* yMeHHH paboTaTh C MaTeMaTHYECKUM TEKCTOM, TOYHO M I'PAaMOTHO BBIPA)XKaTh CBOH
MBICIII B YCTHOW W THMCBMEHHOW pEYM, NPHUMEHSS MaTeMaTHYECKyl0 TEPMUHOJOTUIO |
CUMBOJIMKY, HCIIOJIB30BATh PA3JIMYHBIC A3BIKM MATCMATHKU (CHOBGCHBIﬁ, CHMBOJ’IH'—ICCKHﬁ,
rpaduueckuii, TAOTUYHBIN ), JOKA3bIBATh MATEMATHYECKHUE YTBEPKICHHUS,

* YMCHUSA HCIIOJIL30BATh 0a30BbIE MOHSATHS M3 OCHOBHBIX pa3aciioB COACPIKaHUA (‘H/ICJIO,
¢byHKLUS, ypaBHEHUE, HEPABEHCTBO, BEPOATHOCTH, MHOKECTBO, I0KA3aTEIBCTBO U JIP.);

* MPEICTABJICHUH O YMCIIC W YUCIOBBIX CHCTEMaxX OT HATYPAIbHBIX IO JEHCTBUTEIBHBIX
YyCelNl; MPAKTHYECKUX HABBIKOB BBIITOJHEHUS YCTHBIX, MHUCHMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHUH, BBIYUCIUTEIILHOM KYJIBTYPHI;

* TPEACTAaBICHUH O MPOCTEHIINX Te€OMETPUYECKUX (UTypax, IMPOCTPAHCTBEHHBIX TElaxX H
UX CBOMCTBaX; M YMEHHI B MX H300paKCHNHY;

®* YMCHHUA HUSMEPATH JIMHBI OTPE3KOB, BCIMYHMHBI YIJIOB, HCIIOJIL30BAThb (1)OpMy.IH)I JJIA
HAXOXKJCHUS IEPUMETPOB, TUIOMIAACH M 00BEMOB MPOCTEUIIINX TEOMETPUIECKUX QHUTYD;

®* YMCHHA HCIIOJb30BaTh CHUMBOJILHBIM  SI3BIK aﬂre6pm, HpI/IéMBI TOXIACCTBCHHBIX
peoOpa3oBaHuil pallMOHAJIBHBIX BBIPAKEHUH, pEIIEHNs YpaBHEHUN, HEPABEHCTB U UX CUCTEM;
UJICI0 KOOPJMHAT HAa IUIOCKOCTH JUIsl MHTEPIIPETALMN PELICHUs YPABHEHUN, HEPABEHCTB U MX
CHUCTEM, aﬂre6pqueCKOF0 afnrmapara i1 pCHlICHUA MATCMATHYCCKUX M HEMATCMATUUYCCKHX
3ajay;

* YMEHHMsS HCIIOJIb30BaThb CHUCTEMY (YHKIMOHAIbHBIX MOHATHH, (YHKIHMOHAJIBHO-
rpauuecKux npeAcTaBIeHUH JIs ONMCAHUS U aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

* TPEACTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE M O Pa3IUdHBIX
crocobax ux M3y4deHHsi, 00 0COOEHHOCTSX BBIBOJOB M MPOTHO30B, HOCALIMX BEPOSITHOCTHBIN
Xapakrep;

* IpUEMOB BIIAJCHUS PA3JIMYHBIMU S3BIKAMH MaTEMaTHKH (CJIOBECHBIM, CHMBOJIMYECKUH,
rpadudeckuit) Ui WILTIOCTPALMH, UHTEPIPETALUH, apryMEHTAlUN 1 10Ka3aTelbCTBa;

* YMEHMsS NpPUMEHATh H3yYEHHbIC IOHSATHSA, anmapaT pa3IMYHBIX pPa3/eNoB Kypca K
PECIICHHUIO MCKITPEAMCETHBIX 3a1a4 U 3a1a4 HOBCGHHGBHOI\/’I KHU3HU.

I1. COAEP KAHUE YYEBHOI'O IPEIMETA
APUOMETUKA

HarypaabHble 4yucaa. HarypanbHeii psa.  [ecaruunas cucrteMa CUMCIEHUA.
ApudmeTndeckne AeUCTBUS HaA HaTypaldbHbIMU uuciamu. CTeneHb C HaTypalbHBIM
MOKa3aTelIeM.

UucnoBble BbIpaXXKEHUs, 3HAUEHNUE YHCIOBOTO BbIpaxkeHus. [1opsinok neicTBU B YHCIIOBBIX
BBIp@XEHHUSX CO CKOOKamMu MU 0e3 ckoOok. PemieHune TEKCTOBBIX 3agad apupMeTHyecKuMu
CITOCO0aMH.

Henutenn u xpatHble. CBOWCTBA W MpHU3HAKK JenuMocTH Ha 2, 3, 5, 9, 10. IIpocteie u
COCTaBHBIC uHncia. PasznmokeHHe HATypalbHOTO 4YMCIia HA MPOCThie MHOXUTENW. Hambompmmii
o01muii IenuTeNb U HauMEeHbIIee oo1ee kpatHoe. JleneHre ¢ ocTaTkoMm.




IApoou. OOwikHOBeHHBIE npobu. OCHOBHOE CBOMCTBO ApoOu. CpaBHeHHE JpOOCi.
Apudmernueckue ASUCTBUS C OOBIKHOBEHHBIMH JApo0siMu. HaxokIeHue yacTh OT IEeJoro U
LIEJIOTO IO €r0 YacTH.

Hecsatuunbie npobu. CpaBHEHHE AECATHYHBIX JpoOeil. Apudmernueckue IecTBUS C
JNEeCATUYHBIMH Jpo0simu. IIpencTaBienue AeCATUYHON APOOH B BHIE OOBIKHOBEHHOW IpoOU H
OOBIKHOBEHHOM B BUJIE IECATUYHOM.

IIpouenTsl. Haxox1eHHE IPOLICHTOB OT BEJIUYHMHBI, BEITUYUHBI 110 €€ IPOLIEHTaM.
OtHowenue. BolpakeHue otHoueHus B mpoueHTax. IIponoprus. OCHOBHOE CBOWCTBO
npornopuuu. Pemenne TeKCTOBBIX 3a/1a4 Ha MPOLIEHTHI.

PaumnoHajabHbIe yucaa. [{enpie yncna: moNoKUTENbHbIE, OTPULATENbHBIE U HYJb. Moayib
(abcomoTHas BeNMYMHA) yucia. MHOXKECTBO pallMOHAIBHBIX Yyucell. PalinoHanbHOE YUCIO Kak

npo0b —, rae M — nenoe, N — HaTypaibHOe uucio. CpaBHeHUE N

palMoOHANBHBIX 4Yncell. ApudMeTHYecKue ACHCTBUS C DPAUOHAIBHBIMHA YHUCIAMH. 3aKOHBI
apu@MeTUYECKUX JEUCTBUN: NEPEMECTUTENIbHbIE, COYETATENIbHbIE, PpaCIpPEICIUTEIbHBIE.
CreneHs ¢ LeIbIM [T0KA3aTENEM.

JeiictBuTeabHble 4ucaa. KsanpaTHelii KOpeHb U3 uucia. KopeHb TpeTbel CTENEHH.
[Tonste 0 KOpHe n-ii creneHu u3 yucina. HaxoxneHue nmpuOIMKEHHOTO 3HAYCHMsI KOPHS C
IIOMOILBIO KaJbKYJIATOPA. 3aIlCh KOPHEH C OMOILBIO CTENIEHU C JPOOHBIM IIOKA3ATEIEM.

[TonsiTre 06 nppanunoHaibHOM uucie. MppanuoHaabHOCTD

qucia JI/2 1 HECOM3MEPUMOCTh CTOPOHBI M JMaroHalu KBajapata. JlecsTuunble MpUOIMKEeHUs
HppauOHaIbHBIX YUCEIL.

JleicTBUTENbHBIE  4YMCIa KaKk  OECKOHEUHble  JecsAiTHYHble Jpodu. CpaBHeHUE
I[GﬁCTBHTGHI:HBIX YHUCEII, apI/I(bMeTI/ILIGCKI/Ie I[GI\/'ICTBI/HI HaJa HUMU.

KoopaunaTtHas npsmas. M300pakeHne yucen TOYKaMU KOOPAMHATHOM mpsiMoit. YncioBsle
IIPOMEXKYTKH.

WN3mepenusi, npuOImKkeHus, ONEHKH. EAMHUIBI M3MEepeHHs JUIMHBI, TUIOMAIH, 00bEMa,
Macchl, BPEMEHM, CKOpPOCTH. Pa3zMepbl OOBEKTOB OKpY)KaloIIero Mupa (OT 3JIEeMEHTapHBIX
yactul 10 BeeneHHol), NIMTENbHOCTS IPOLIECCOB B OKPYKAIOIIEM HAC MUPE.

Briaenenue MHOXKUTENS — CTENIEHU JECATH B 3aIIMCH YUCIIA.

[TpubnnxEéHHOE 3HaUeHUE BEIMYUHBI, TOUHOCTh NpuOImxkeHus. OKpyrieHne HaTypalbHbIX
YHCeN U IeCATHUHBIX JIpoOei. [Ipukuaka u olleHKa pe3yabTaToB BHIYMCICHUH.

AJITEBPA

AJredpanyeckue  BbIpakeHHsl.  bykBeHHble  BbIpaXeHUs  (BBIp@XEHUS ¢
nepeMeHHbIMH). YucioBoe 3HaueHHE OYKBEHHOTO BblpakeHUs. JlomycTHMble 3Ha4YeHUs
NEPEMEHHBIX, BXOJALIMX B ajreOpanueckue BbIpaxeHus. [logcTaHOBKa BBIpaXKEHUH BMECTO
nepeMeHHbIX. [IpeoOpazoBaHus BbIpa)KEHUH HAa OCHOBE CBOMCTB apu(METHUECKUX ACHCTBHUIA.
PaBeHcTBO OyKBEHHBIX BbIpakeHUH. TOXKIECTBO, JOKA3aTENbCTBO TOKIECTB.

Crenenp ¢ HaTypaJbHBIM IOKazareneM M €€ cBoWcTBa. OAHOUYIEHBI M MHOTIOYJIEHBI.
Crenenp MHorouneHa. CrokeHue, BBIYUTAHHE, YMHOXEHHE MHOTOWIEHOB. MDOopMyIibl
COKpAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMbI U KBaJIpaT pa3HOCTH, KyO CyMMBI U KyO pa3HOCTH.
®opmysa pa3HOCTH KBaApaToB, GOpMYIIbl CyMMBbI U pazHocTH KyOoB. IIpeobpazoBanue 1enoro
BbIpaXXEHHUSI B MHOTOWJIeH. Pa3no)keHHe MHOrOWwieHa Ha MHOXXHUTEIH. MHOTOWIEHBl ¢ OJHOU
nepeMeHHOl. Kopenp wMHorounena. KsazapaTHelii TpéxwieH. PasnokeHue KBaapaTHOTO
TPEXUJICHA HA JIMHEWHBIE MHOXKHUTEIIH.

Anrebpanueckas apoOb. OcHOBHOE CBOHCTBO anreOpanueckoir apodu. CroxeHue,
BBIYMTAHNE, YMHOXKCHHUE U JIEJICHUE alre0pandeckux apooeil. CTerneHp ¢ IebIM oKa3aTeiaeM 1
€€ CBOMCTBA.




ParmonanbHblie BEIpaKEHUS U UX TpeoOpa3oBaHusl.

KBangparusie kopau. CBoiicTBa apu(pMETHUIECKUX KBAJPAaTHBIX KOPHEH UM MX MPUMEHEHHE K
IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUM U BBIUUCIICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oAHON nepeMeHHON. Kopenp ypaBHeHus. CBONCTBA YHMCIOBBIX
paBeHCTB. PABHOCWIIBHOCTH ypaBHEHUM.

JIuneiinoe ypaBHenue. KBagpatHoe ypaBHeHHE: (popMyiia KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Penienne ypaBHEHMH, CBOISIIMXCS K JMHEWHBIM W KBaJpaTHbIM. [Ipumepsnl
pEelICHUsT YpaBHEHUM TPEeTbe W YeTBEPTOM cremeHel. PemeHue apoOHO-parMOHATBHBIX
YpaBHEHUH.

VYpaBHeHHME C IBYMs IEpeMEHHBIMH. JIMHEWHOE ypaBHEHHME C ABYMsl IE€PEMECHHBIMU,
IIPUMEPBI PEIICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX.

Cucrema ypaBHeHUHN C IByMs nepeMeHHbIMH. PaBHocmibHOCTH cuctem. Cucrema IByX
JUHEMHBIX YPAaBHEHMHM C [BYMS II€PEMEHHBIMM; PELICHHE II0JACTAHOBKOM U CIIO)KECHHEM.
ITpumepsl penieHMs] CUCTEM HEJIMHEHHBIX YPAaBHEHUN C JIByMs II€PEMEHHBIMHU. YPaBHEHHE C
HECKOJIbKUMU I1EPEMEHHBIMU.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. I'paduueckas uHTepnpeTanus ypaBHEHUH ¢ ABYyMS
nepeMeHHbIMH. ['padyK TMHEHHOTO ypaBHEHUS C ABYMS TIEPEMEHHBIMHU; YTI0BOH KO HUIIEHT
IPSMO¥; YCIOBHE MapaIeIbHOCTH NPAMBIX. [ papuKi MpOCTEHIINX HEIMHEHHBIX YpaBHEHHIA:
napaboia, runepooia, OKpykHocTh. ['paduueckas MHTEpIIpETALS CHCTEM YPaBHEHHH C IBYMS
nepeMeHHbIMU. POpMyJia pacCTOSTHUSA MEXKILY TOUKAMHU KOOPAUHATHOM MPAMO.

HepagBencrBa. UncioBbie HEPABEHCTBA U UX CBOWCTBA.

HepageHcTBO ¢ 01HOM nepeMeHHOM. PaBHOCHMIIBHOCTE HEPABEHCTB. JIMHENHbIE HEpaBEHCTBA
¢ onHol nepemenHo. KBajpaTHeie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.
[Ipumepsl  pemieHuss JApoOHO-TMHENHHBIX HEpaBeHCTB. PemieHune cucrteM  HEpPaBEHCTB.
Jloka3aTesnbCTBO YHUCIIOBBIX U alredpandeckux HEPaBeHCTB.

OYHKINU

OcHoOBHbBIe NOHATHSA. 3aBUCUMOCTH Mex 1y BenuunHamu. [lonarue pynkunu. O6nactp
omnpejeNeHuss U MHOXecTBO 3HaueHuM ¢QyHkuuu. CrocoObl 3amaHus QyHkuuu. ['padux
¢yuknun. CpoiicTBa (yHKIUMH, MX oToOpaxeHue Ha rpaduke. Bospacranue u yObiBaHMe
GbyHKIIMM, HauOoNblllee M HaUMEHbIllee 3HA4Y€HUs (QYHKIUH, HYIU (QYHKIMH, TPOMEKYTKU
3HaKomnocTo-sHcTBa. UrteHue rpadpukoB ¢yHknuil. I[Ipumepsl rpaduyeckux 3aBHCHUMOCTEH,
OTpaXaIOIIUX peaibHbIE MPOIECCHI.

YucaoBble  (QYHKUMH. OyHKIIMK,  ONMWCHIBAIOIIHME  TIPIMYI0 W OOpaTHyIo
IPONOPLHUOHATBHYIO 3aBUCUMOCTH, UX TpapuKu U cBoiicTBa. Jlunelnas gynkuus, e€ rpaduk u
cBoiictBa. KBaaparnunas ¢ynkuums, e€ rpaduxk u cpoiictBa. CreneHHble (QYHKIUU C
HaTypaJIbHBIMH MOKa3aTensiMu 2 U 3, ux rpa@uku U CBONCTBA.

I'padukn dpynknmii: y = JX, y = I/x, y = [x|. Ucnionk30Banue rpauKkoB Ui pelIeHHs YpaBHEHUH
u cucreM. llapamnensHblii mnepeHoCc TpadUKOB BAONb OCEH KOOPAMHAT W CHUMMETPUA
OTHOCHUTEIIBHO OCEH.

Yucnossie ITOCJIEI0BATEIbHOCTH. [TonsTne MOCIIE0BATEIBHOCTH. 3ananue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi U (HopMysIoil JI-ro ujieHa.

Apudmernueckas U reomeTpuueckas nmporpeccuu. @opMyIibl J-TO uieHa apuPMeTHIecKoi
U TEOMETPUYECKOH MpOrpeccHii, CyMMBbl NEpBbIX JI-X wWieHOB. M300pakeHHe 4ICHOB
apu(METHUECKOW U TeOMETPUYECKOH MPOrpecCHMii TOYKaMU KOOPAMHATHOW IUIOCKOCTH.
JIuneinsiit poct. Cl10>KHBIE IPOLIEHTHI.



BEPOATHOCTDBb U CTATUCTUKA

OnucarenbHas cratucTuka. [lpencraBieHne NOaHHBIX B BUAE TaONWI, JUArpamm,
rpa¢ukoB. CiydaiiHass W3MEHUMBOCTh. CTaTHCTHYECKHE XapaKTEPUCTUKH Habopa JaHHBIX:

cpeaHee apupMeTHyecKoe, MeauaHa, HauOoJblllee M HauUMEHbLIEe 3HAYEHUs, pasMmax,
nucrepcus. Pernpe3eHTaTuBHbIE M HEPENIPE3EHTATUBHBIE BHIOOPKH.

Cayuaiinple cOOBITHS M BEpOSTHOCTH. lIOHSATHE O Ciay4aiiHOM COOBITHH. DJEeMEHTapHbBIE
coObITHsl. YacTora ciydailHOro coObITHS. CTaTUCTUYECKHUM MOAXO0J K MOHSATUIO BEPOSTHOCTH.
HecoBmectHbie coObiTus. DopMmyrna cI0KEeHHUs BEPOSATHOCTEW. BeposTHOCTH TPOTUBONOIOKHBIX
coObITuii. HezaBucumble coObITHSA. YMHOXKEHUE BEpOsTHOCTEH. JJocTOBEpHBIE M HEBO3MOXKHBIE
coObiTusi. PaBHOBO3MOXHOCTH  coObITHH. Kiaccuueckoe —ompeneneHHe  BEpOSTHOCTH.
IIpencraBieHne 0 reOMETPUYECKON BEPOSITHOCTH.

KomOunaropuka. Pemenue  KOMOMHATOpPHBIX — 3afay  1epebOpoM  BapUaHTOB.
KomOunaropHoe mnpaBwio yMmHoxeHus. IlepecraHoBku u daxTtopuan. Pasmemenue u
coueTaHHe.

JIOTUKA U MHOXECTBA

TeopeTuKo-MHOXKECTBEHHbIE MOHATHUS. MHOXECTBO, 3JEMEHT MHOXKECTBa. 3aJlaHue
MHOXECTB IEPEUUCIICHUEM 3JEMEHTOB, XapaKTepUCTUYECKMM CBoWcTBOM. CTaHIapTHBIE
0003HaueHMs YUCIOBBIX MHOXecTB. [lycToe MHOXecTBO M ero ob6o3HadyeHue. IlogmHOkeCTBO.
OObeanHeHUe U IepeceyeHre MHOXKECTB.

WnmocTpanyst OTHOIIEHUH MeXly MHOXKECTBaMU C ITOMOILIBIO Juarpamm Ditiiepa—BenHa.
OnemenTsl Joruku. OmnpeneneHus U TeopeMbl. [lokaszarenbcTBo. Jloka3arenbcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpHpUMeED.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Uctopuss  ¢opMupoBaHMsS  MOHSATHS  YHUCHA:  HATypaJllbHble  4ucia, ApoOu,
HEJ0CTaTOYHOCTh PALMOHAIBHBIX YHUCEN JUISl T€OMETPUUYECKUX W3MEpPEHUH, MppanyoHaIbHbIE
yucia. CTapuHHBIE CUCTEMBI 3amucH yncen. Jlenumocts uncen. Pemero Dpatocdena. [pobu B
Bapunone, Erunrte, Pume, Wnunuu, nHa Pycu. Jleonapgo ®Pubonayuu, Maxcum Ilnanyn.
OTkpbITHE JecATUYHBIX ApoOeit. CTapuHHbBIE cucTeMbl Mep. JlecaTHuHbIe JpoOu U MeTpuYecKas
cucreMa mep. Mcropus nosiBnenust npoueHtoB. C. CreBuH, an-Kamm, JI. @. Marauikuid.
[TosiBneHne OTpULATENBHBIX YHCEN M HyNsd. VcTopus pa3BUTHS CIPAaBOYHBIX TaOIUI] IO
MaTeMaTHKe.

3apoxaenue anreOpsl B Heapax apupmeruku. An-Xopesmu. Poxnenue OykBeHHOU
cumBoiukd. [1. @epma, @. Buer, P. Jlekapt. McTopus Borpoca 0 HaxoxaeHUU (HopMysT KOpHEH
anreOpanyeckux ypaBHeHud. /lnogant, JI. Gudbonauun, M. [ltudens, ®. Buer.

Uctopust pazsutust reomerpuu. [Iudarop, I'eponor, ®Panec. Haxoxaenue oO6bEMOB Tel.
Apxumen, U. Hetoton, I'. JleliGuuir.

N300perenue Metoga KOOpAMHAT, MO3BOJISIIOIIETO MEPEBOIUTh T€OMETPUUYECKUE 3a7aul Ha
a3bIk anreOpsl. P. Jlekapt, I1. ®epma. Hctopus passutus nouarus gpynkuuu. I'. JleitOuun, JI.
Oitnep, Y. HeroTOH.

[Tpubnmxénnnle Beruncienus. A. H. Kpbiios.

3amaua Jleonapno I[Muzanckoro (dubonayum) o kponukax, yucia dubonayun. 3amava o
IIaXMaTHOM TOCKE.

Hctoku Teopum BeposiTHOcTEW: azapTHbie urpel. II. @epma, b. [Tackans, X. ['toiirenc, .
Bbepuymnu, I1. JI. Ye6suén, A. H. Koamoropos.



I'EOMETPUA

Harasiinas reomerpusi. HarssiiHeie ipeicTaBiIeHHs O MPOCTPAHCTBEHHBIX (QHTypax: Kyo,
napajjieNienunes, Npu3Ma, Nupampaa, Imap, cdepa, KoHyc, uauHAp. HW3o0paxkeHue
npocTpaHcTBeHHBIX  ¢uryp.  [Ipumepbr  cedenuwit.  Muororpannuku.  IlpaBuibHBIC
MHOTOTpaHHUKH. [IprMepsl pa3BEPTOK MHOTOTPAHHHUKOB, IMJIMH]IPA U KOHYCA.

[TonsiTue 06béMa; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieienuIesia, Kyoa.

BbINYCKHHK HAYVUHTCH:
* pacro3HaBaTh Ha YepTeXaX, PUCYHKaX, MOJACNAX W B OKPYXAIOIIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHBIC TEOMETPUUYECKUE (PUTYPHI;
* pacro3HaBaTh pPa3BEPTKH Kyba, MPSAMOYrOJILHOTO MapajUIeNIeNuIea, IpPaBUILHON
HI/IpaMI/I[[BI, I_[I/IJII/IHI[pa )41 KOHyca;
*  ONmpeAcNiaTh IO JUHEHHBIM pa3MepaM pa3BEPTKH (UTYphl JMHEHHBIC pa3Mephl caMoOi
¢Gurypsl 1 Ha060pOT;
*  BBIYHUCIATH O0BEM MPSIMOYTOJILHOTO MapalieJIenuIe/a.

BuinyckHUK noayuum 603M0M4CHOCHb:
*  BBIYMCIATH OOBEMBI IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UIYp, COCTaBJIEHHBIX U3
IPSIMOYTOJIBHBIX MapaljiesIeUuIe/10B;
*  yIIIyOWUTb U Pa3BUTh NMPECTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax;
IPUMEHSTD [TOHATHE Pa3BEPTKU JJIsl BBINOIHEHUS TPAKTUYECKUX PACUETOB.

I'eomerpnueckue urypsbl. IIpsmsie u yrusl. Touka, npsmas, miockocts. OTpe3ok, Jyd.
VYroiu. Bunel yrios. BeprukanbsHele 1 CMEKHBIE yIiibl. buccekTpuca yria.

[TapamienpHple M nepecekaromuecss npsimble. [lepnennukynspHele npsiMble. TeopeMsl o
MapajuIeIbHOCTH U MEePHNEHANKYISIPHOCTH NpsAMbIX. lleprneHauKkynsp U HakJIOHHAsL K MPSIMOM.
CepennHHBIN IEPIEHANUKYIISP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touyek. (CBoHCTBA OMCCEKTpUCHI YIJla U CEPEIUHHOTO
MIEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronbauk. BeicoTa, Menuana, OuccekTpuca, CpeIHss JHUHHUS  TpPEyroJibHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHME TPEYTOJbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TpeyrosbHUKa. IIpu3Hakm paBeHCTBa  TpPEyrolbHUKOB. HepaBeHCTBO  TpeyroJjbHHKA.
CooTHOIIEHNsI MEXly CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

Cymma yriioB TpeyrosbHHKa. BHemHue yribl TpeyronbHuka. Teopema Paneca. [lonobue
TpeyroibHUKOB. Ilpu3Haku nmonoOust TpeyroiabHukoB. Teopema Ilugaropa. Cunyc, KOCHHYC,
TaQHI'€HC, KOTAaHME€HC OCTPOro yIjia MpsIMOYTOJIBHOTO TpeyrosibHHkKa U yrioB or 0 go 180°;
NPUBEACHUE K OCTpPOMY YyIiy. PelleHne mnpsMOYrojabHBIX TPEYroiabHUKOB. (CHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. DOPMYyJbl, CBSI3BIBAIOIIAE CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OJHOI0 U TOro K€ yria. Pemenue TpeyroJbHUKOB: T€OpeEMa KOCHHYCOB U T€OpeMa
CHUHYCOB. 3aMeyaTelIbHbIe TOUKH TPEYTOJbHHKA.

YersipéxyronsHuk. IlapamnenorpamM, ero cBoiicTBa W mpu3Haku. [IpsAMOyronbHUK,
KBajpaT, poM0, UX CBOICTBA U mpu3HaKu. Tpanenus, cpeHss TMHUS TPanelHHy.

MHoroyroiasHuK. Beiykiible MHOTOyrojabHUKH. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U kpyr. yra, xopaa. Cexrop, cerMeHT. LlenTpanbHblil yroi, BIUCAHHBINA yroJl,
BEJIMYMHA BIIMCAHHOTO YyIyla. B3auMMHOE pacmnonoXxeHue MNpsSMONl M OKPYKHOCTH, JBYX
OKpykHOCTel. KacarenpHas 1 ceKymas K OKpy>KHOCTH, UX CBOMCTBA.

BnucanHble M OnuCaHHBIE MHOTOYrojdbHUKH. OKpYKHOCTb, BIIMCAaHHAas B TPEYrOJbHUK, U
OKPY’KHOCTb, OIIMCaHHas OKOJIO TPEYroJbHUKA. BIMCaHHBIE W ONUCaHHBIE OKPYKHOCTH
IIPABUJIBHOTO MHOI'OYTOJIbHHKA.




['eomerpuueckue npeodpaszoBanus. [lonstue o paBenctBe Quryp. [loHsTHEe O IBMKEHUU:
oceBasi U IEHTpajibHas CUMMETPUH, MapajulebHbli nepeHoc, moBoport. [lonstue o nmomobun
buryp u roMoTEeTHH.

[TocTpoeHus ¢ MOMOILIBIO UUPKYJIS U JIMHEHKU. OCHOBHBIE 3a/1a4l Ha MOCTPOEHUE: [IEICHNE
OTpe3Ka II0I0JIaM; ITOCTPOEHHUE YyIjla, PABHOI'O JaHHOMY; IIOCTPOCHHUE TPEYrOJIbHUKA 10 TPEM
CTOpPOHaM; IOCTPOEHUE MEPHEHIUKYIIpa K MPSMOM; NOCTPOCHHE OMCCEKTPUCHI YIia; JeleHue
OTpE3Ka Ha 11 PaBHBIX YacCTEH.

Penienue 3ana4 Ha BEIYMCIICHHE, JOKA3aTENbCTBO U IIOCTPOCHHUE C MCIIOIb30BAHUEM CBOWCTB
U3y4EHHBIX (QUryp.

BoinycKHUK HAyYMTCH:

HOJIb30BAThCSl A3BIKOM T'€OMETPUM JUIsl ONHCAaHMs IPEAMETOB OKPYXAIOIEro MuUpa M HX
B3aMMHOTO pACIOJIOKEHHUS; pacro3HaBaTh M HM300pakaTb Ha YepTeXax U PHCYHKax
reoMeTpuuecKue GUrypsl 1 UX KOH(GUIypaluu; HAXOJUTh 3HAYECHUS AJIUH JTUHEHHBIX 3JIEMEHTOB
buryp ¥ ux OTHOLIEHUs, rpagycHyto Mepy yrioB oT 0 mo 180°, mpumensis omnpexneneHus,
CBOWCTBAa W MpHU3HAKU (UIYp M HMX 3JIEMEHTOB, OTHOIIEHUs ¢(uryp (paBeHCTBO, mHoJ00He,
CUMMETPUH, IOBOPOT, NapajlielbHbIN IIEPEHOC);

ONEpPUPOBATh C HAYaIbHBIMM MOHATUSMH TPUTOHOMETPUU M BBINOJHATH 3JIEMEHTapHbIC
orepanuu HaJ QYHKIUSMH YTIIOB;

pelaTh 3ajjauyd Ha JI0Ka3aTeIbCTBO, OMMPAsCh Ha W3Yy4YEHHbIE CBOMCTBAa (UIYp M OTHOLICHHH
MEXJly HUIMU U IPUMEHSISI U3yUEHHbIE METObI J1OKA3aTENbCTB;

pelaTh HECJIOKHbIE 33/1a4l Ha IOCTPOEHUE, NPUMEHAS OCHOBHBIE AJITOPUTMbI ITOCTPOEHUS C
MOMOUIBIO IUPKYJIS U JIMHEHKU;

pemarh npocTeime MIaHUMETPUUECKHE 3a/1a4M B IPOCTPAHCTBE.

BoinyckHuk nosyuum 603M0)}CHOCHLb:

OBJAaJETh METOJAaMHU DpEIICHHMS 3a1a4 Ha BBIYUCICHUSA M J0KAa3aTeabCTBA: METOAOM OT
IIPOTUBHOT0, METOJIOM IOJ00Ms, METOJIOM INepedopa BapUaHTOB U METOJIOM I€OMETPHUYECKHX
MECT TOYEK;

PUOOPECTH OMBIT MPUMEHEHHUS aNredpandeckoro U TPUTOHOMETPUYECKOro ammapara u ujaeu
JBHKEHHUS IIPU PEILICHUU N'€OMETPUUECKUX 3a/ay;

OBJIAIETh TPAJULIMOHHON CXEMOM pelleHuUs 3a/1a4 Ha IIOCTPOEHUE C IIOMOIIBIO LIUPKYIISA U
JIMHENKH: aHAJIU3, IIOCTPOCHUE, 10KA3aTENbCTBO U UCCIENOBAHUE; HAYUUTHCS pellaTh 3a1a4d Ha
MOCTPOECHHUE METOJIOM F€OMETPUUECKOI0 MECTa TOUYEK U METOJIOM MOA00US; IPUOOPECTH OIBIT
HCCJIEIOBaHMSI CBOMCTB IUIAHUMETPUUECKUX QUTYDP C TOMOIIbIO KOMIIBIOTEPHBIX TPOrPaMM;
nproOpeCTH OMBIT BHITOJHEHUS IPOEKTOB Mo TeMaM: «['eomeTpuueckre npeodpa3oBaHus Ha
m10ckocTHy, «Iloctpoenne oTpe3koB no hopmyier.

HN3mepenue reomerpuyecKux BeJuumH. J/[mmHa oTpeska. PaccTossHue OT TOYKM 10 IPSIMOIA.
Paccrosinne mex 1y napaniebHbIMUA MPSMbBIMHU.

IIepumeTp MHOTOYTrOJIbHHKA.

JnuHa OKpyXKHOCTH, YUCIIO JI; JUIMHA TYTU OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEKY BEITMYMHON EHTPAIILHOTO yIJla U JJIMHOW Ayry
OKPY>KHOCTH.

[TonsiTe TuomEAAM TWIOCKUX Guryp. PaBHOCOCTaBieHHbIE W paBHOBEITUKHE (DUTYPHIL.
[lnomanes mnpsmoyroiasHuka. I[lnomanu mnapamienorpamMma, TpPEyrojibHUKAa W TpaIELHUH.
[Tmomaaes MHOroyronpHuka. Ilnomane kpyra m muomanb cektopa. COOTHOIIEHUE MEXIY
TUIOMIAIIMU TTOT0OHBIX (hUTyp.

Pemenune 3amay Ha BRIYUCIIEHUE U JOKA3aTEICTBO C MCIOJIb30BAHUEM M3YUEHHBIX (pOopMyIL.

BuInyCKHUK HAVYHUTCSH:




UCIOJIb30BaTh CBOMCTBAa HM3MEpEHHs JIMH, IUIOMAAEHd M YIJIOB NpPU pEIIeHUH 3aJad Ha
HaXO0X/ICHHUE JUTMHBI OTPE3Ka, JJIMHBI OKPY>KHOCTH, JUTMHBI AYTH OKPY)KHOCTH, TPAJTyCHOH MEpEbI
yria;

BBIYHCIIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (UTYp M WX YIJIBL, MCHOJIB3Yysd (OPMYJIBI JIIHHEI
OKPY>KHOCTH | JUIMHBI AYTU OKPY>KHOCTH, (HOPMYJIBI TUTOIIAeH HUryp;

BBIYHCIIATH IUIOMIAIN TPEYTOJIbHUKOB, IPSIMOYTOJILHUKOB, NAapajljieIOrpaMMOB, TParenui,
KPYT'OB M CEKTOPOB; BBIYHUCIIATH JUIMHY OKPY>KHOCTH, JUIMHY AYTH OKPY>KHOCTH; PEIIaTh 331a4H
Ha JI0Ka3aTeJIbCTBO C UCHOIb30BaHUEM (HOpMYIT AITMHBI OKPYKHOCTH H JUTUHBI JyTH
OKpYXKHOCTH, (popmyn rutomaaeit puryp;

pemiate NpaKTHYECKHE 3aJadd, CBS3aHHBIE C HAXOXKACHHEM TI'€OMETPUYECKHX BEIUYNH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUYECKHE CPEICTBA).

BbanCKHllK nojayium 603MOHCHOCHLb.

BBIYMCIIATH IJIOIIaan (1)I/Il“yp, COCTAaBJICHHBIX H3 JBYX HJIA Ooiee npsAMOYT'OJIbHUKOB,
napauicsiorpaMMoOB, TPECYTOJIBHUKOB, Kpyra U CEKTOpPA,

BBIYUCIIATH IUIOIAANW MHOT'OYT'OJIBHUKOB, UCITI0JIB3Yysd OTHOIICHUA PaABHOBCIMKOCTU U
PaBHOCOCTABJICHHOCTH, HpI/IO6peCTI/I OIIBIT ITPUMCHCHU anre6pqueCKoro n
TPUTOHOMCTPHUYCCKOI'O arlrapara u Hﬂeﬁ ABWKCHUA IIPU PCIICHHUU 3a4a4 Ha BbIYHUCIICHUC
rmomaneﬁ MHOT'OYI'OJIbHUKOB.

Koopannatel. YpaBHenue npsimoii. Koopaunartel cepenunsl otpe3ka. opmyna paccrossHus
MEXJy IByMsl TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BbINyCKHUK HAYYUTCH:
BBIYHCIIATH JJIMHY OTPE3Ka 10 KOOPAMHATAM €0 KOHLOB; BBIYUCIIATh KOOPAUHATHI CEPEAVHBI
OTpE3Ka; UCIIOIb30BATh KOOPAWMHATHBIA METOJ U1l U3YYEHUS CBOMCTB IIPSAMBIX U OKPYKHOCTEH.

Boinycknuk noayuum 603M0HCHOCHLb:

OBJIAJIETh KOOPAUHATHBIM METOJIOM PELIEHUS 3a/1a4 Ha BBIYUCICHUE U JJOKA3aTEIbCTBO;

nproOpecTH OMBIT UCMOIb30BAHUS KOMIBIOTEPHBIX MPOTPaMM Ul aHajdu3a YaCTHBIX CIIydaeB

B3aUMHOT'O PACTIOJIOKEHUS OKPYKHOCTEU U MPSAMBIX;

* TpuOOpECTH OMBIT BBHIIOIHEHUSI MPOEKTOB Ha TeMy «lIprMeHeHne KOOpIUHATHOTO METOoJa
IIPU PELIECHUN 3a/1aH Ha BBIYMCIICHUE U I0KA3aTEIbCTBOY.

BekTtopbl. JlnuHa (Moaynb) BekTopa. PaBeHcTBO BekTOopoB. KosuiMHeapHble BEKTOPBHI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, pa3jioKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE TPOU3BEACHUE BEKTOPOB.

BbINYCKHUK HAYYHUTCH:

ONEprpOBaATH C BEKTOPAMU: HAXOAUTHE CYMMY U PA3HOCTH JIBYX BEKTOPOB, 3a/JaHHBIX

T€OMETPUYECKH,

* HaAXOJHTh BEKTOP, PaBHBIM MPOU3BEACHUIO 33JJaHHOTO0 BEKTOpPA HA YUCJIO;

*  HaxOAMUTh JJIsI BEKTOPOB, 3aIaHHBIX KOOPAWHATAMU: JUIMHY BEKTOPa, KOOPJAUHATH CYMMBI U
pPa3HOCTH JIByX W 0o0Jiee BEKTOPOB, KOOPJWHATHI TPOU3BEACHHUS BEKTOpa Ha YHCIIO,
MPUMEHSA npu HEOOXOIUMOCTH COYETaTENbHBIN, MePEMECTUTEIbHBIN u
pacrpenenuTeNbHbI 3aKOHBI,

* BBIYUCIATH CKaJsIpHOE IPOU3BEIACHUE BEKTOPOB, HAXOJMTh YroJ MEXAY BEKTOpPaMHU,
YCTaHABJIUBATh NEPIEHIUKYIIAPHOCTD MPSIMBIX.

Boinycknuk noayuum 603M0HCHOCHLb:
*  OBJIaJIETb BEKTOPHBIM METOAOM Ul PELIEHUS 3a/1a4 Ha BBIYUCIEHUE U JOKA3aTEIbCTBO;
nproOpecTH OMBIT BBIITOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHue BEKTOPHOTO METOoJa MpH
pELICHUH 3a1a4 HAa BBIYUCIICHUE U 10KA3aTEIbCTBOY.
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TeopeTnKO-MHOKECTBEHHbIE TOHATHS. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHHE
MHOXECTB TICPEUMCIICHUEM JIIEMEHTOB, XapaKTEPUCTHUECKUM CBOMCTBOM. [loaMHOXECTBO.
OO0beAnHEHUE U TIEPECEUCHNE MHOKECTB

DJieMeHTBbI  JIOTMKH. Ompenenenue. AKcuomMbl M TeopeMbl.  JloKa3aTenbCTBO.
JlokazarenbcTBO OT MPOTHBHOrO. Teopema, oOpaTHast naHHOM. [IpuMep u KOHTpIpuMep.

[ToHsATHE O PaBHOCUIIBHOCTH, CJIEJOBAHUH, YHNOTPEOJICHUE JOTMUYECKUX CBA30KECIU MO 6
MOM U MOJILKO 8 MOM cyyae, TOTUIECKUE CBSI3KU U, Ul

LeomeTpusi B McTopuyeckoM pa3putuu. Ot 3emiiemepus k reomerpuu. [ludarop u ero
mkosia. danec. Apxumen. IloctpoeHne npaBUIBHBIX MHOIOYTOJIBHUKOB. Tpucekuus yria.
KBagparypa kpyra. Y nBoenue ky6a. cropus uncna mc. 3omotoe cedenue. «Hauana» EBknuaa.
J1. Diinep. H. U. Jlob6aueBckuii. icTopus nsaToro nocrynara.

N300peTeHne MeTo1a KOOPIUHAT, [TO3BOJISIFOIIETO EPEBOJUTH T€OMETPUUECKHE 0OBEKTHI Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nudHbIX cUCTEM KOOPAMHAT HA IJIOCKOCTH.

I11. TemaTu4eckoe MJIaHUPOBAHME N0 MATEMATHKE 5-6 KJacchl
YMK H.{1. Buaenkun «MaTtemMaTuka» 5,6 Kjiacchl

No Pa3nenbl, TeMbI KoauuyecTBo yacoB
5 kaace 6 xaacc
1 HarypanbHble yncia v mKaibl 15
2 CrnosxeHue ¥ BRIYUTaHHE HATYPaJIbHBIX YHCell 21
3 YMHOKEHUE U JIeJIeHHE HATypaJIbHbIX YUCEll 27
4 ITnomnanu 1 00BEMBI 12
5 OOBIKHOBEHHBIE JpooH 25
6 Hecstuunbie npodu. CroskeHHe 1 BRIYUTAHNE 25
JECSITHUHBIX Apo0eit
7 YMHOXEHUE U ICJICHUE JECATUIHBIX ApOoOei 33
8 WNHCTpYMEHTBI 1J1 BBIYUCICHUN U U3MEPEHUN 12
9 BroaHoe moBTOpEHME 2
10 JIenuMOCTh YKCEN 20
11 CrnoxeHue 1 BbIYUTaHUE APOOE ¢ pasHbIMU 22
3HAMCHATEIISIMHU
12 YMHOKEHUE U JIeJIeHre 0OBIKHOBEHHBIX Ipo0eit 32
13 OTHONICHUS ¥ TPONIOPIIHU 19
14 [TonoxxutenpHbIC U OTPHUIIATEIHHBIC YHCTIA 13
15 CrnoXeHHe U BRIYMTAHUE TTOJI0KUTEIIBHBIX U 11
OTPUIATENLHBIX YHCET
16 VYMHOXEHHUE U JIeJICHUE ITOJOKUTEILHBIX U 12
OTPUIATENLHBIX YHCET

17 Pemenue ypaBHeHui 15
19 KoopanHaTel Ha TUIOCKOCTH 13
20 [oBrOpeHue 11

Uroro 170 170




TemaTuuyeckoe MJIAHMPOBAHHE MO ajredpe

YMK TI'. K. MypaBuna, K. C. MypaBuna, O. B. MypaBuna «Auaredpa» 7, 8 kiacchl:

Ne Pa3aenbl, TeMbl KoanyectBo yacoB
7 Knacc 8 Kknacc
1 BripaskeHus1, TOXKIECTBA, ypaBHEHUS 24
2 DyHKIHUS 11
3 CrerneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM 11
4 MHorouneHsl 17
5 @DOopMyIIbl COKPAIIEHHOTO YMHOKEHUS 21
6 CucreMbl TMHEHHBIX YpaBHEHUI 17
7 Peseps 1
8 PanmoHanbHbIC BRIpaKEHUS 25
9 CreneHp ¢ IeIbIM M0Ka3aTeIeM 16
10 KBanparHapie KOpHU 19
11 KBanpatHble ypaBHEHUS 21
12 BepositHOCTB 7
13 IToBTOpeHUE 14
Wtoro 102 102
TemaTuueckoe INIAHUPOBAHHE 110 anreﬁpe
YMK 10.H. MakapbiueB «Aaredpa» 9 kiacc:
Ne Pa3znennl, TeMbl KoanuecTBoO
n/n 4acoB
1 [ToBTOpenue kypca anredpsl 7,8 Kj1accoB 2
2 @DYHKIIMU U UX CBOMCTBA 10
3 KBanparuunas ¢pyHKIIMS 12
4 CrenenHas ¢pynkuus. Kopensb n-oit crenesu 4
5 YpaBHEHMS U HEPABEHCTBA C OJIHOM NEPEMEHHOMN 14
6 YpaBHEHUS U HEPABEHCTBA C IBYMsI [IE€PEMEHHBIMU 17
7 CucTeMbl ypaBHEHHI U HEPABEHCTB C OAHOI epeMeHHON 5
8 Apudmerndeckas ¥ reoMeTpudecKas mporpeccus 15
9 DneMeHThl KOMOMHATOPUKY U TEOPUH BEPOSTHOCTEH 12
10 IToBTOpenue kypca anreOpsl 7-9 kiaccos 8
Hroro 99
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TemaTH4yeckoe MUIAHMPOBAHKE N0 FeOMETPHHI

YMK JI.C. AtanacsaH 7-9 kjacchbl.

No Pazgensl, TeMbl KonmuectBo yacos
7 xnacc 8 9 knacc
KJacc

1 HauanpHbie reoMeTpruecKue CBEICHUS 13
2 TpeyroysbHUKH 17
3 [TapannenbHbIe IpsSMbIC 13
4 CooTHoOIIEHNS MEX/1y CTOPOHAMU U YIIIaMu 20

TPEYroJIbHMKA
5 [ToBTOpEHME Kypca reoMeTpuu 7 Kiacca. 15

Pemenue 3agau
6 YeThIpexyroJIbHIUKH 16
7 [Inomwane 16
8 [Tono6HbIE TPEYTONBHUKH 20
9 OKpy>KHOCTb 12
10 [ToBTOpEeHME Kypca reoMeTpuu 8 Kiacca. 4

Pemenne 3amaq
11 BekTopsl 8
12 Merto1 KOOpAWHAT 10
13 CooTHOIIEHUS MEXYy CTOPOHAMH U YTIIaMu 11

TpeyroiapHuKa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB

14 JlninHa okpyxHocTH. [Inomans kpyra 12
15 JIBmokeHme 10
16 HauanpHble cCBeIEHUS U3 CTEPEOMETPUH 4
17 006 akcroMax MJIaHUMETPUU 2
18 [ToBTOpEeHMEe Kypca reomeTpuu 9 kiacca. 9

Pemenune 3amaq

Hroro 68 68 66
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