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IHosicHuTEJABLHAA 3AIIMCKA.
PaGouass mporpamMma mo MaremaTuKe i 8 Kacca COCTaBlIeHA HAa OCHOBE

degepalbHOTO  TOCYAAPCTBEHHOTO 00pa30BaTSIBHOIO CTaHAApTa OCHOBHOIO

oOmero obOpazoBanusi, OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus ['BOY OOII c.I'Bapaeiiupl Ha 2022-2023 yueOHbIN TOI,
[IpumepHoii oOpa3oBaTeNbHOW NOpOrpaMMbl IO MareMaruke: Anreépa 7 — 9
knaccel / T.A. BypmuctpoBa — M.: «lIpocsemienne». 2018 r.; ['eomerpus. 7 — 9
knaccel / T.A. BypmucrtpoBa — M.: «IIpocsemienuey». 2018 r.

B oOpazoBarenbHOM Ipoliecce UCIONB3YIOTCS yueOHUKU: Anrebpa — yueOHUK s
8 knacca. IO.H. Maxkaperues, H.I'. Munmrok, K.M. Hemkos, C.B. CyBoposa. Ilox

penakmueit C.A. TenskoBckoro / M.: «IIpocsemenue». 2016 r.; [eomerpus 7-9 —

yueOHMK sl oOmieoOpa3oBarenbHbIX yupexaeHuii. A.B. Iloropero / M.:

«IIpocsemienue». 2015 r., BXOAAIIUX B YTBEPXACHHBIA MepeyeHb Y4EOHUKOB,

pekomenioBaHHbIX MOUH P® k ncnonb30BaHMUIO.

Pabouas mporpamma paccuntana Ha 204 dacoB B roja (Ha reoMeTpHio - 2 Jaca B

HEJIeI0 Win 68 JyacoB B rojl, Ha anredpy - 4 yaca B Henemo uiu 136 yacoB roxn).
Ilnannpyembie pe3yabTaThbl:

OBJIaJicHue 0a30BbIM TOHATHUHHBIM ammaparoM IO OCHOBHBIM  pa3ieiam

colepKaHMs; TMpEACTaBIeHHME 00 OCHOBHBIX U3Y4YaeMbIX TOHATHSIX Kak

BXHEUIINX MAaTEMAaTUYECKUX MOJENSIX, MO3BOJISIIOIIUX OMUCHIBATH U H3Yy4aTh

pealibHbIE IPOLIECCHI U SABJICHUSI;

yMeHue paboTaTh C F€OMETPUUYECKUM TEKCTOM, TOUHO U TPAaMOTHO BbIPaXKaTh CBOU

MBICIK B YCTHOM W TIMCBMEHHOM pE€YM C MPUMEHCHUEM MaTEMaTHU4ECKOU

TEPMUHOJIOTUA W CHUMBOJMUKH, HCIOIB30BaTh pa3JIMYHbIC SI3bIKM MaTEMAaTHKH,

MPOBOJUTh  KIacCU(UKAIMU, JIOTHUYECKHE OOOCHOBAaHMS, JIOKA3aTEIbCTBA

MaTeMaTU4YEeCKUX YTBEPKIACHUN;

OBJIa/ICHUE HABBIKAMU YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCIECHUN;

OBJIQJICHHE T€OMETPUUYECKUM S3BIKOM, YMEHHUE HCIOJIb30BaTh €r0 I OMUCAHUS

MPEIMETOB OKPYKAOIIEr0 MUPA, Pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUM;


http://gvardeici.ru/wp-content/uploads/2015/08/prikaz-1897.pdf

YCBOGHHE CHUCTEMATUYECKUX 3HAHHUM O MIIOCKUX (PUrypax, a Tak:Ke Ha HArJsiTHOM
YpPOBHE — O TMPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX, yMEHUE MPUMEHSTh
CUCTEMATHYECKUE 3HAHUSI O HUX JJIS PEIICHUS Te€OMETPUUYECKUX U MPAKTUYECKUX
3a7a4;
YMEHUE U3MEPSTh JIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCHOJIB30BaTh (HOPMYIIbI
JUTSL HAXOXKJIEHUSI TIEPUMETPOB, TUIOIAeH U 00HEMOB TEOMETPUUECKUX (QUTYD;
yMEHUE TPUMEHSTh W3YUYEHHBIE TOHSTHSA, PE3yJbTaTbl, METOIbI HJis pelICHUs
3a/1ad  TPAKTUYECKOrO0 XapakTepa M 3a7ad W3 CMEXKHBIX JUCHUIUIUH C
UCIIOJIb30BAHUEM CIIPABOYHBIX MAaTEPHUAIIOB, KaJTbKYJISATOPa, KOMIIBIOTEPA.
COCTaBJIATh OyKBEHHBIE BbIpaXkeHUS © (OpPMYJBI IO YCJIOBHUSIM 3ajad,
OCYIIECTBIITh B BRIPAKCHUAX U (POpMyax YUCIOBBIC MOJCTAHOBKHM U BBITIOTHATH
COOTBETCTBYIOIIUE BBIUYUCIICHHUSI, OCYIIECTBISATH MOJACTAHOBKY OJHOTO BBIPAYKECHUSI
B JIPYroe, BhIpaXaTh B (hOpMYJIax OAHY MEPEMEHHYIO Yepe3 OCTaIbHbIC;
BBINIOJIHSTh: OCHOBHBIE JAECHCTBUS CO CTENEHSIMU C LEJIbIMU TOKAa3aTeJsIMHU, C
MHOTOWJIEHAMU U C ajreOpanvyeckuMu ApoOsSMHU; pa3ioKEeHHEe MHOTOUJIEHOB Ha
MHOKHUTEJIN; TOKIECTBEHHbIE IPE0OPa30BaHUs PAIIMOHATBHBIX BHIPAXKECHHUI;
pelmaTh JIMHENHHbIE YpPaBHEHHS, CUCTEMBI NBYX JIMHEHHBIX YpPaBHEHUU C ABYyMs
EPEMEHHBIMH;
pemiaTb TEKCTOBBIC 3aJa4d aireOpanyeckuM METOJIOM, HHTEPIpPEeTUPOBATh
MOJIYYEHHBIN PE3yibTar,
MIPOBOJUTH OTOOP PENICHHI UCX0ast U3 (HOPMYITUPOBKH 3a]a4H;
M300pakaTh YMCIIa TOYKAMU Ha KOOPJUHATHOMN MPAMON;
ONpEeNEeNATh KOOPAMHATHI TOYKH IJIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMU
KOOpAUHATaMHU.
Conep:xanne yueOHoro npeaMera (aaredpa, 8 kiacc)

1. PanuonanbHbIE ApoOM.

Panmonanbras po6s. OCHOBHOE CBOMCTBO ApOOH, COKpalieHue apoOcii.

ToxecTBeHHbIE TPeoOpa30BaHUs PAlIMOHAIBHBIX BBIPAXKEHUH.
K
OyHKIUA Y = —uee rpaduk.

OcHoBHas neJdab. BI)Ipa6OTaTB YMCHHUC  BBIIIOJHATL  TOXIACCTBCHHBIC



npeoOpa3zoBaHus pallMOHAIBHBIX BBIPAXKEHUH.

Tak kak JEWCTBHUS C palMOHAIBHBIMU JApPOOSIMU CYHIECTBEHHBIM 0O0pa3oM
ONMMPAIOTCST Ha JEUCTBHS C MHOTOYIEHAMH, TO B Haydaje TeMbl HEOOXOAMMO
MOBTOPUTH C yYalIUMUCS MPeoOpa30BaHUs LIEJIbIX BbIPAXKEHUI.

['maBHOE MecTO B JJaHHOW TeMe 3aHMMAIOT AJITOPUTMbI JEHUCTBUN C IPOOSMHU.
VYuyamuecss OO/KHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEACHUE U YACTHOE
npoOelt Bcerga MOXKHO MPEACTaBUTH B BHUAE ApoOu. IlpuoOperaemble B JaHHOM
TEME YMEHHS BBINOJHATH CIIOKEHHE, BBIYUTAHUE, YMHOKEHUE U JieJeHre Apooeit
ABJIAIOTCSL ONOPHBIMM B MPeoOpa3oBaHUSAX ApOOHBIX BbIpakeHuil. [loaTomy um
clenyer yaenuTb ocoboe BHuMaHue. HenenecooOpasHo mepexoauTh K
KOMOMHUPOBAHHBIM 3aJIaHUSM Ha BCE JEHUCTBUS C APOOSIMU MpExKIe, yeM OyIayT
YCBOEHBI OCHOBHBIEC aITOPUTMBI. 3a/IaHMsI HA BCE ICUCTBUS C IPOOSMU HE JTOTKHBI
OBITh UBITUIITHE TPOMO3JAKUMU U TPYIOEMKUMH.

[Ipy HaxoXOeHUM 3HAYEHUH JpoOeill [aloTCs 3aJaHus Ha BBIYHUCICHUS C
[IOMOILBI0  KaJbKyJATOpa. B [TaHHOW TeMe pacIIUpSAOTCA CBEAEHUS O
CTATUCTUYECKUX XapaKTEPUCTUKAX. BBOOUTCA MOHATHE CPEIHErO0 FApMOHUYECKOTO
psJia MOJIOKUTEIIBHBIX YUCEI.

N3ydyenune Tembl 3aBepIiaeTcs pPacCMOTPEHHMEM CBOWCTB rpaduka (QyHKIIMU

K
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2. KBagpaTHble KOpHH.

[Tonsitue 06 mppanmoHaNbHBIX yuciax. OOIIUe CBEEHUS O JIEWCTBUTEIBHBIX
gyrciax. KBaapaTtaseiii kopenb. [loHATHE 0 HAXOXKIEHNN MTPUOIMKEHHOTO 3HAYCHHUS

KBajipaTHOTO KOpHsA. CBoiicTBa KBaApaTHbIX KopHeil. [IpeoOpazoBanus
BEIPAXKEHHH, COMepKalMX KBajgpaTHble KopHH. DyHKIuA y = /X ee cBOicTBa U
rpaduxk.

OcHOBHasl 1eJdb: CUCTEMATU3UPOBATH CBEICHUSA O PALMOHAIBHBIX YHUCIAX U
JaTh TpPEACTaBICHUE 00 WPPAIMOHAIBHBIX YHWCIAX, PACIIMPUB TEM CaMbIM
MOHSATHE O YHCIIE; BEIPA0OTaTh YMEHUE BBHIMOIHATH MPEOOPa30BaHUs BhIPAXKEHUH,
coAepKalrx KBaJIpaTHbIC KOPHHU.

B ,HaHHOﬁ TEMC y4dallUCCAd IT0JIYYAarOT HAa4aJIbHOC IPCACTABICHHC O IIOHATHH



neictBuTenbHOro uyucna. C 3Tol 1enblo 0000IIArOTCS W3BECTHBIE YYAIIUMCSH
CBEJICHUs O palMOHAJbHBIX yuciax. s BBENEHUSA IOHATUSA UPPALUOHAIBHOTO
YUCJla UCIOJIB3YETCsl UHTYUTUBHOE IMPEICTABICHUE O TOM, YTO KaXKIBIM OTPE30K
MMEET JUIMHY U IIOTOMY KaXXJIOW TOYKE KOOPIMHATHOW IIPSAMOM COOTBETCTBYET
HEeKoTOpoe uyucio. llokaspiBaeTcs, 4YTO CYIIECTBYIOT TOYKM, HE HMMEIOLIUe
paloHaIbHBIX abcIuCC.

IIpy BBegEeHMM TIOHATUSA KOPHA IIOJIE3HO O3HAKOMUTH yYaUIUXCsi C
HAaXO0XJECHUEM KOPHEU C ITOMOILIBIO KaJIbKYJISITOPA.

OcHOBHOE BHHUMaHHUE YJIENSIETCS MOHATHIO apu(PMETHUYECKOro KBaJIpaTHOIO

KOpHS U CBOMCTBaM apudMeTHUeCKUX KBaJApaTHbIX KOpHeH. JlokasbIBaloTcs

TEOpEMBbI O KOpPHE W3 MPOUW3BEICHHS W APOOH, a Takke TOXIAecTBO Va? = |al,
KOTOpBIE MOJY4YaloT MPUMEHEHHE B MPeoOpa30BaHUAX BBIPAXKEHUH, COIEPIKALIUX

KBajpaTHble KopHH. CrenuanbHOe BHHMMaHHUE YIENSETCS OCBOOOXKIEHUIO OT
a a
VD' VbtV

Hp606pa30BLIBaTB BBIPpAKCHUA, COACPIKAIINC KOPHHU, YAdCTO HCIIOJB3YCTCA KaK B

HPppaIOHAJIBHOCTH B 3HAMCHATCIIC Ilp06I/I B BBIPpAKCHHAX BUIA YMmenue

caMOM Kypce aire0psl, Tak U B Kypcax reoMeTpuH, ajareOpbl U Hayall aHaIu3a.

[Ipomomkaercs pabora 1O pa3BUTHIO (YHKIMOHAIBHBIX MPEACTABICHUIM
yuamuxcs. PaccmaTpuBarorcs QyHknmus y = x, ee cBoiictBa u rpaduk. Ilpu
u3yueHnn GyHKINK y = /X TOKa3pIBaeTCs ee B3aMMOCBA3b ¢ QYHKIMEH y=Xx?, e
x> 0.

3. KBaapaTHble ypaBHEHHUSI.

KBanparnoe ypaBHenue. @opmyna KOpHEH KBaJIpaTHOrO ypaBHeHUs. PemieHue
palMOHANbHBIX ypaBHEHUW. Pemenue 3amay, OPUBOASIIMX K KBaJIpPaTHBIM
YPaBHEHUSIM U MPOCTEHIIIUM pallMOHATbHBIM YPABHEHHUSIM.

OcHoBHasl 1eJib: BBIPaOOTATh YMEHHS PEIIaTh KBAJApPATHBIC YpaBHEHUS H
MPOCTEUIIINE PAMOHAIIBHBIE YPABHEHUS U IPUMEHSTh UX K PEIICHUIO 3a7a4.

B Hauane Tembl NPUBOJATCS MPUMEPHI PEIICHUS HEMOJHBIX KBaJIpaTHBIX
YpaBHEHUW. DTOT MaTepual CUCTEMATU3UPYETCsA. PaccmaTrpuBarOTCsS alrOpUTMBI

pELICHUS] HETOJIHBIX KBAIPATHBIX YPABHEHUM PA3JIMYHOTO BUAA.



OCHOBHOE BHHMAaHUE CJIEAYET YACIUTh PEIICHUIO YpaBHEHUH Buia ax? + bx +
¢ =0, rae a # 0, c ucnons3oBanueM Gopmyibl KopHel. B nanHoi TeMe yuaniuecs
3HaKoMATCs C¢ ¢opmylamu Buera, BBIpaKalOIIMMU CBSI3b MEXAY KOPHIMHU
KBaJpaTHOTO ypaBHEHUS H ero koddpdunmeHtamu. OHHM HCHOJB3YIOTCS B
JaJdbHEWIIEM TIpU JOKA3aTEIbCTBE TEOPEMBI O PA3J0KEHUM KBAJAPATHOTO
TPEXWICHA HA JINHEHHBIC MHOKUTEIH.

VYyamuecss OBIaIeBalOT CHOCOOOM pelIeHHUs JIPOOHBIX palMOHAIBHBIX
YpaBHEHUMN, KOTOPBIA COCTOMT B TOM, YTO PEIICHUE TAKUX YPABHEHUIN CBOJIUTCS K
PEILICHUI0 COOTBETCTBYIOIIUX IIEJIBIX YPABHEHUN C MOCIECAYIOIIUM HCKIIOUYCHUEM
MOCTOPOHHUX KOPHE.

N3ydyeHne paHHOW TEMbl TO3BOJISIET CYIIECTBEHHO pACIIMPUThH amnmapar
YpaBHEHUM, UCTIOJIB3YEMBIX JIJISI PEIIEHUS TEKCTOBBIX 3a]1a4.

4. HepaBeHncrtBa.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [IO0UYIE€HHOE CIIOKEHUE U YMHOXKEHUE
YHUCJIOBBIX HepaBeHCTB. [lorpemHocTs M TOYHOCTH MpuOIMKeHus. JluHeiHbie
HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI.

OcHOBHas 1eJb: O3HAKOMUTH YYalllUXCA C MPUMEHEHHEM HEPABEHCTB IS
OIICHKM 3HAYCHWUW BBIpAXEHUN, BBIpA0OTaTh YMEHHE pelIaTh JIMHECHHBIC
HEPABCHCTBA C OJIHON ITIEPEMEHHON U UX CUCTEMBI.

CBolicTBa YMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO
pPEILICHUE JTMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOU. TeopeMsbl O MOYIEHHOM
CJIOKEHUH M YMHOYXCHUM HEPABEHCTB HAXOAAT NPUMEHEHUE MPU BBINOJHEHUU
MPOCTEUIINX YIPAXKHEHUN HA OLEHKY BBIPAXKEHUW IO METOAY rpaHull. Beomsarcs
MOHATHS a0COMIOTHONW MOTPENIHOCTA M TOYHOCTH MPUOIIKEHHs, OTHOCUTEIHHOM
MIOrPELTHOCTH.

YMeHus NpOBOAUTH AEAYKTUBHBIEC PACCYXKICHUS MOJIYUYAOT Pa3BUTHE KaK MPH
JI0KA3aTeNIbCTBAX YKA3aHHBIX TEOPEM, TaK M MPH BBINOJHEHUHU YIPAKHEHUU Ha
JI0KA3aTeJIbCTBA HEPABEHCTB.

B cBsi3u C penieHuMeM JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM HaeTcs

IIOHATHUC O YHCJIOBBIX IIPOMCIKYTKAX, BBOJATCA COOTBCTCTBYIOINHMC HA3BAHUA H



o0o3HaueHusi. PaccMOTpeHHMIO CHUCTEM HEpPaBEHCTB C OJHOW MEpPEMEHHOU
MPEIIECTBYET O3HAKOMIICHHE YYalllMXCS C MOHSATHUSIMU TIEPECEUCHUs U
00bEeIMHEHUSI MHOYKECTB.

[Ipyu pemieHMM HEPABEHCTB HCHOJB3YIOTCS  CBOMCTBA  PaBHOCHIIBHBIX
HEPABEHCTB, KOTOPHIE pa3bSACHIIOTCS HAa KOHKpETHhIX mpumepax. Ocoboe
BHHMAaHUE CIEYET YACIUTh OTPAaOOTKE YMEHHUS peIllaTh MPOCTEHUIIINEe HEPABEHCTBA
Buaa ax>b, ax<b, ocTaHOBHMBIINCH CHEIMAIBLHO Ha citydae, korjaa a<O0.

B »TOli Teme paccmaTpuBaeTCS TAaKXKE PEIICHUE CHUCTEM JBYX JIMHEUHBIX
HEPABEHCTB C OJTHOM MEPEMEHHOM, B HACTHOCTH TAKUX, KOTOPBIE 3aMKUCAaHbl B BUJIE
JIBOMHBIX HEPABEHCTB.

5. CreneHb ¢ HeJbIM MOKA3aTeJeM. JJIEMEHTbI CTATUCTUKH.

CreneHnb C 1EenbIM MOKa3zaTeneM U e€ cBoWcTBa. CTaHIApTHBIM BUJ YHUCIA.
HauanwsHbie cBenieHrst 00 OpraHu3aiyi CTATUCTUUECKUX HCCIIeI0BaHUM.

OcHoBHas 1eJdb: BEIPaOb0TaTh YMEHUE MIPUMEHSITH CBOMCTBA CTEMEHHU C LIETBIM
MoKa3aTeJeM B BBIYMCICHHUSIX M TMpeoOpa3oBaHUAX, CHOPMUPOBATH HayaIbHBIC
NpeJICTaBIIEHUsI 0 cOOpe M TPYNIHUPOBKE CTATUCTHUUECKUX TAHHBIX, UX HArJISTHOU
UHTEPIIPETALUU.

B aroit Teme ¢opmynupyroTCs CBOHCTBA CTEIEHH C IEJBIM IIOKa3aTesieM.
Meton nokKa3aTenbCcTBa ATUX CBOMCTB IIOKA3bIBACTCS HAa NPUMEPE YMHOXKCHUS
CTEIEHEN C OJWHAKOBBIMM OCHOBAHUSAMH. JlaeTcs INOHATHE O 3alUCU YHUCIa B
CTaHIapTHOM Buae. [IpuBoasTCd npUMEpPbl HCHOJIB30BaHUS TAaKOW 3alUMCH B
du3KKe, TEXHUKE U IPYTUX 00JIACTIX 3HAHU.

VYyamuecss TONydarT HadalbHbIE TPEACTAaBICHUS OO0  OpraHU3aINH
CTATUCTUYECKUX HucciaeqoBaHUNA. OHU 3HAKOMSTCS C MOHSITUSMH T€HEPAIbHOU U
BBEIOOPOYHON  COBOKYITHOCTH. [IpuBoasTCS ~ TpUMEpPBI  MPEACTABICHUS
CTAaTHCTHUYECKUX JaHHBIX B BHUAC TaOJHWI] YAaCTOT W OTHOCHUTEIBHBIX YaCTOT.
YyamumMcs mpejpraralorcs 3aJaHus Ha HAXO0XACHHE MO TaOJMIle YacTOT TaKUX
CTATUCTUYECKUX XApaKTEPUCTHUK, KaK cpellHee apudMeTHUecKoe, pa3mMax U Moja.
PaccmarpuBaeTcss BOmpOoC O HarisiHOW HWHTEPNPETALUH  CTATUCTUYECKOU

nHpopMmanuu. M3BeCTHbIE ydYamMMCS CIOCOOBI HArJsIHOTO TIPEJACTABICHUS



CTaTUCTHUYECKUX JaHHBIX C TIOMOIIbIO CTOJOYATBIX M KPYTrOBBIX JUarpaMm
pacIIMpAIOTCs 3a CYET BBEACHUS TaKUX MOHATHI, KaK MOJMIOH U THCTOrpaMMa.
6. IloBTOpEeHue.

OcHOBHasi 1eJib: TOBTOpPEHHE, O000OIIEHHE W CHUCTeMaTu3allus 3HaHUM,
YMEHHUI 1 HaBBIKOB 3a Kypc anreopsl 8 Kiacca.

Conep:xkanmne yueOHOro npeamera (reomerpusi, 8 Kiacc)
1. YeTbIpEXyroJibHUKH.

Onpenenenue 4erbipexyroibHuka. [lapamnenorpamm U ero  cBoiicTBa
[Ipuznaku napamnenorpamma. [IpsMoyronbHHK, poMO, KBajapaT W HMX CBOWCTBA.
Teopema ®aneca. Cpenssist nuHug TpeyronbHuka. Tpaneuusa. CpenHss JTWHUS
Tpaneuuu. [IponopuroHanbHbie OTPE3KH.

OcHoBHasi meab: [JaTh Yy4YallUMCA CHCTEMATH3UPOBAHHBIE CBEACHHUS O
YeThIPEXYTrOJbHUKAX U UX CBOMCTBAX.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAHHOM TEMBI MMPOBOJAATCS C OMOPON Ha
NPU3HAKU PABEHCTBA TPEYTOJBHUKOB, KOTOPBIE HCIOJIB3YIOTCS M TPH PEIICHUU
3aJlady B COBOKYIHOCTH C NMPUMEHEHHEM HOBBIX TeopeTuueckux ¢aktoB. [ToaTomy
U3y4YeHHEe TEeMbl MOXHO OpraHM30BaTh Kak Ipolecc 000OmeHuss u
CUCTEMaTH3allud 3HAHUM ydyalluxcs O CBOWCTBAX TPEYrOJIbHUKOB, OCYIIECTBUB
NIEPEHOC YCBOCHHBIX METOJIOB HA HOBBIA OOBEKT U3YUCHHS.

BBonuMble TipM  M3ydYeHMH TEMBl CBEJEHUS O Pa3IMYHBIX  BHJAX
YETBIPEXYTOJIBHUKOB M MX CBOMCTBAaX WIPAIOT BAXKHYIO pOJIb B H3YYECHHU
nociieyroniero Marepuana. OCHOBHOE BHUMAaHUE CJIEAYET HAIIPABUTH HA PEILICHMUS
3aa4, B XOJI€ KOTOPBIX OTpadaThIBAIOTCS MPAKTUYECKUE YMEHUS TNPUMEHSThH
CBOMCTBA U MPU3HAKHU MapajuieJorpaMMa U ero 4YaCTHBIX BUOB, HEOOXOJUMBIE IS
pacno3HaBaHUs KOHKPETHBIX BHJOB YETHIPEXYTOJIbHUKOB M BBIYUCICHHUS HX
AJIEMEHTOB.

PaccmarpuBaemas B teme teopema aneca (Teopema 0 MpONOPLUUOHAIBHBIX
OTpe3Kax) HWrpaeT  BCIOMOIaTeIbHYIO  pOJdb B  IIOCTPOEHUM  Kypca.
BocnpousBenenus ee qoka3aTelnbCTBa HEOOS3aTENbHO TPEOOBATh OT yHAIIMXCS.

[Tpumepom npumeneHust teopembl Daneca sABISETCS NOKA3aTEIBCTBO TEOPEMBI O



CpeoHEW JMHUM TpEyrojbHUKa. TeopemMa O MNPOMOPUUOHAIBHBIX OTpPE3KaxX
HCIIONB3YETCsSl B JIOKA3aTEIbCTBE TEOPEMBI O KOCHUHYCE YIUIA IMPSAMOYIOJBHOTO
TPEYroJIbHUKA.

2. Teopema Iludgaropa.

CuHyC, KOCMHYC M TaHI€HC OCTPOro yrijla IPsIMOYTOJIBHOTO TPEYrOJIbHUKA.
Teopema ITudaropa. HepaBencTBO TpeyronpHuKa. [lepneHaAnKyIsip 1 HAKJIOHHAS.
CoOTHOILIIEHHE MEXAY CTOPOHAMHM U yIJIaMU B MOPSIMOYTOJIBHOM TPEYTOJbHUKE.
3HAYEHHUs CUHYCA, KOCUHYCAa U TAHT€HCAa HEKOTOPBIX YTJIOB.

OcHoBHasi meJb: cQopMHpOBaTH amnmapar peHieHUs MPSIMOYTOIbHBIX
TPEYrOJbHUKOB, HEOOXOIUMBIA JJIsI BBIYMCICHUS AJIEMEHTOB T€OMETPUUYECKUX
¢dburyp Ha IMJIOCKOCTH U B IPOCTPAHCTRE.

N3yuenne teopembl Iludaropa mo3BoisieT CyIIECTBEHHO PaCIIUPUTH KPYT
reOMETPUUECKUX 3ajay, JaBasi BMECTE C MPU3HAKAMHU PABEHCTBA TPEYTrOJIbHUKOB
JOCTAaTOYHO MOIIHBIN anmnapaT pelieHus 3aaad.

bonpioe BHUMaHWe B JAHHOM TEME YNENAEeTCs BONPOCaM, CBSI3aHHBIM C
pEIIeHHEM MPSIMOYTOJbHBIX TPEYTONBHUKOB. [Is1 3TOro HE0OXOAUMO MPOYHOE
YCBOEHUE ONPEAEIICHUI CUHYCa, KOCUHYCa U TAaHT€HCA OCTPOTO yria,

B xome pemeHus 3agay  yCcBaMBAKOTCS OCHOBHBIE QITOPUTMBI  PELICHUS
OPSIMOYTOJBHBIX TPEYTOJbHHUKOB, MPU MPOBEACHUU MPAKTUUYECKUX BBIYUCIECHUN
BbIPA0ATHIBAIOTCS HABBIKM HAXOXKJEHUS C MOMOIIBIO TAOIHI] WIH KaJbKYJISITOPOB
3HAYEHUM CUHYCa, KOCMHYCa M TAaHI€HCa yIyia, a B PAJAE 3a4ay HUCIOJIB3YHOTCA
3HA4YEHUS CUHYCa, KOCHUHYCa U TaHreHca yrioB 30°, 45°, 60°.

CoOTBeTCTBYIOIIME  yYMEHUS  SIBJISIIOTCS.  ONOPHBIMM 111 pEIICHUs
BBIUMCIIUTENBHBIX 33/1a4 U JOKA3aTeJIbCTB PsAla TEOPEM B Kypce IUIAHUMETPUHU U
crepeomerpun. Kpome TOro, oHMm MCHONB3yIOTCS M B Kypce ¢usuku. [lorTomy
HEOOXOIUMO JOOWUTHCS TPOYHBIX HABHIKOB MPAKTHYECKOTO MPUMEHEHHUS OJTUX
(GakTOB B pEIICHWH BBIYMCIUTEIBHBIX 3a1ad. [Ipm w3ydeHMH JaHHOW TEMBI
IIAPOKO HCMOJB3YIOTCA W TMOJYy4YaroT JajbHENIIee pa3BUTHE TAKHE HABBIKU M
anreOpanyeckue YMEHHUsI Yy4YallluXCsl, KaK pEIIeHUE KBaJpaTHbIX YypaBHEHUU,

M3BJICUCHUE KBAJAPATHBIX KOPHEW, MpeoOpa3zoBaHus anreOpanyeckux ypaBHEHUH.



B koHIIE TemMBI paccMaTpuBaeTCsS TEOPEMA O HEPABEHCTBE TPEYrOJbHUKA. TeM
CaMbIM TIOMOJHSIOTCA 3HAHUSA YYalIMXCS O CBOMCTBaX pPAaCCTOSHUN MEXIY
Toukamu. Hambosnee BaKHbIM C NPAKTUYECKON TOUKH 3pPEHUS SBISETCA CIydai,
KOTJla JaHHbIE TOYKM HE JIEXKAT HA OIJHOM NPSAMOM, T. €. CBOMCTBO CTOPOH
TpeyrojibHuKa. Ero mone3Ho 3akpenuTh Ha psjae npumepoB. B To xe Bpems
BOCIIPOM3BECHUS JI0KA3aTEILCTBA TEOPEMbI MOXKHO OT yYalIUXCsl HE TPeOOBaTh.

3. JleKkapTOBbI KOOPAMHATHI HA MJIOCKOCTH.

[IpsamoyronbHas cucTeMa KOOpJAMHAT Ha TJIOCKOCTH. KoopauHaThl cepelrHbI
oTpe3ka. PaccrosHue MeXAy TOYKaMU. YPaBHEHUS NPSMOM U OKPYXKHOCTH.
Koopaunatel TOukM mepecedeHuss nOpsMbIX. ['paduk nuHeHON (QyHKIUU.
Ilepeceuenune npsamoii ¢ OKpyKHOCTbEO. CUHYC, KOCUHYC U TaHreHc yriioB ot 0° 1o
180°.

OcHoBHas 1eJIb: 0000IIUTh U CUCTEMATU3UPOBATh MPEACTABICHUS YUAIIHXCS
O JEKapTOBBIX KOOpAMHATAX; pa3BUTh YMEHHE NPHUMEHSTh alreOpanyecKuit
amnmnapar IIpu pelIeHUH T€OMETPUUECKUX 3a/1au.

B Hauvasie TeMbl BBOOUTCS OINpPEIEIEHUE IEKAPTOBBIX KOOPAWHAT, BBIBOIATCS
(bopMyIIBI [JIs1 HAXOXKIEHUSI KOOPAMHATBI CEPEIMHBI OTPE3Ka U PACCTOSTHUS MEXKITY
Toukamu. PaccMmaTpuBaroTCsi ypaBHEHHsI OKPY>KHOCTH M TPSIMOHM M CIOCOOBI
HAXOXKJICHHS C UX MOMOIIBI0 KOOPJAWHAT TOYKH NEPECECUEHUS MPSIMBIX, MPSIMOU C
OKPY’KHOCTBIO.

B nannoii Teme nemoHcTpupyetrcs 3)PEKTUBHOCTh MpUMEHEHHs (popmyn s
KOOPAMHAT CEPEAUHBl OTPE3Ka, PACCTOAHUS MEXAY TOYKAMHU, YPaBHEHUU
OKPYKHOCTH U IPSMOM B KOHKPETHBIX F'€OMETPUYECKUX 3a7ayax, TEM CaMbIM
JaeTcsl  MpeACTaBiIeHHEe 00 H3yYeHWU TEOMETPUYECKUX (PUTYp C MOMOIIBIO
METOJIOB areOpsl.

4. JIBMKeHHe.

JIBmkenrne u ero cBocTBa. CUMMETPHST OTHOCHUTEIBHO TOYKH M TIPSMOM.
[ToBoport. [TapannenbHBIN IEPEHOC U €ro CBOMCTBaA. [loHATHE O paBeHCTBE QUTYP.

OcHoOBHasi HeJIb: NO3HAKOMHUTH YYalIUXCS C MPUMEPAMH T€OMETPUUYECKUX

npeoOpa3oBaHUM.



[lockonbKy B NajbHEMIIEM JIBHKEHUS HE NMPUMEHSIOTCS B KaueCTBE ammapara
JUISl PEICHHs 3aJa4 M W3J0KEHHUS TEOPUH, MOXHO PEKOMEHIOBATh W3y4YCHHE
Marepuaja B O3HAKOMUTEIBHOM TMOpSAKE, T.e. HE TpeOOBaTh OT YyYalluxcs
BOCIIPOM3BEAECHUS [0KA3aTeIbCTB, OIHAKO OCHOBHBIE IOHATHS — CHUMMETPUS
OTHOCHUTEJIBHO TOYKM U NPSIMOM, MapaJIENbHBIN MEPEHOC — YyYalllUueCs IOJIKHBI
YCBOUTH HA YPOBHE MPAKTHUYECKUX TPUMEHEHUM.

5. BekTopsbl.

BexTop. AGcomoTHAs BeIMUKMHA U HAIlpaBJieHUE BEKTopa. PaBeHCTBO BEKTOPOB.
Koopaunatel BekTopa. CiiokeHUE BEKTOPOB U €T0 CBOMCTBA. Y MHOKEHHUE BEKTOpaA
Ha yucno. [Komnuueapubsie BekTOphl.| CkaasipHOE MPOU3BENECHUE BEKTOPOB. YTOI
Mexay BekTtopamu. [[Ipoekuus Ha ock. Pa3noxkeHne BEKTOpa MO KOOPAMHATHBIM
0CsIM. |

OcHoBHasl 1eJIb: MO3HAKOMUTH YYAIIUXCS C DJIEMEHTAMU BEKTOPHOU aireOpsl
U UX IPUMEHEHUEM JIJISl PEeIIeHUs TeOMETPUUYECKUX 3a/1ad; CHOPMHUPOBATH YMEHUE
IPOU3BOAUTH ONIEPALIMU HAJl BEKTOPaAMHU.

OcHOBHOE BHUMAaHHUE CIIEYET YACIUTh (HOPMUPOBAHUIO TPAKTUUECKUX YMEHUN
yUYalIUXCs, CBSA3aHHBIX C BBIUMCICHHEM KOOPIAMHAT BEKTOpa, €ro aOCOIIOTHOM
BEJIMYMHBI, BBINOJHEHUEM CIIOKEHUS W BBIYMTAHUS BEKTOPOB, YMHOMXKECHUS
BeKTOpa Ha uncio. Hapsay ¢ onepamusiMmu HaJy BEKTOpaMH B KOOPJIMHATHOM dopme
ClelyeT YAENUTh OOJNBIIIOEC BHUMAHHME ONEpAIMsIM B T€OMETpHUECKou (dopme.
JleiicTBusi Haa BEKTOpaMHd B KOOPJAWHATHOM W TreoMeTpuueckond ¢opmax
MCITOJIB3YIOTCS TP NapaijIeIbHOM M3yYeHUU Kypca (U3uKd. 3HAHUS O BEKTOPHBIX
BEITMYMHAX, MPUOOPETEHHBIC HA YPOKaX (PU3UKH, MOTYT OBITh MCIIOJIB30BAHBI TS
MOTHBHUPOBAHHOTO BBEJICHUS HA IPEIMETHOW OCHOBE psila OCHOBHBIX ITOHSITHM
TEMBI.

6. IloBTOpenue. Pemenue 3axay.
OcHOBHasi 1eJib: ITIOBTOPEHHE, OO0OOIIECHWE W CHCTeMaTH3allus 3HAHHH,

YMEHHUI U HaBBIKOB 3a KypC F€OMETpHH 8 KJlacca.



TeMmaTHueckoe IJIAHUPOBAHUE

Ne Tema ypoka KoJu-Bo
ypoka 9acoB
1A PanmonanbHbie BEIpaXKEHMUS. 2
3A PanmonanbHbie BIpaX)eHUs 1
4A 1
6A OcHoBHOE cBOMCTBO aApoOu. CokpaiieHue 1pooeit 2
8A OcHoBHOE cBOMCTBO ApoOu. CokpalieHue apooei. 1
9A 1

11A

13A

CrnoxxeHue U BEIYUTAaHUE /:[po6el71 C OJMHAKOBBIMHU 3HAMCHATCIIAMU

CrnoxxeHue U BEIYUTAaHUE /:[po6el71 C OJMHAKOBBIMHU 3HAMCHATCIISIMU.

14A

CrnoxxeHue U BEIYUTAaHUE ,I[pO6CI>i C pa3HbIMH 3HAMCHATCIIIMU

16A

18A

CrnoxxeHue 1 BEIYUTAaHUE ,upo6e171 C pa3HbIMH 3HAMCHATCILIMM. .

CnoxxeHue U BEIYUTAaHUC ,upo6e171 C pa3HbIMH 3HAMCHATCIIIMU.

19A

21A

23A

KontponsHas pabora Nel mo teme «PammoHanmbHBIC IpoOM M UX

CBOICTBa»

AHanu3 KOHTPOJIBHON paboThl. YMHOXeHHe apoOel. Bospenenue

Ipo0Oeit B CTETICHb

YmHoxkeHue npobeit. Bo3senenue apobeii B cTeneHb




24A

26A

28A

29A

31A

33A

Jlenenue apo0eii

Jenenue apo0Oeil.

[IpeobpazoBaHue palluOHATBHBIX BIPAKCHUN

[IpeobpazoBaHue pallMOHAIBHBIX BBIPAKEHUH.

[IpeobpazoBaHue pallMOHAIBHBIX BBIPAKEHUM. .

34A

36A

Oyukius y= k/x u e€ rpaduk

Oyukius y= k/x u e€ rpaduxk.

41A

43A

38A |KoutponeHas pabora Ne2 mo teme «ParmuonHaibHble IpoOUM U UX
CBOMCTBa»
39A | AHanu3 KOHTPOJBHOM padoThl. PaninonanbsHbIe YyuCia.

UppannonansHbie yucia

KBaapatubie kopHu. ApudMeTnyecKuii KBapaTHBIA KOPEHb.

44A

46A

KBagpatubie kopHu. AprudMeTHUeCKHil KBaIpaTHBIA KOPEHBb..

YpaBHeHue x*=a

48A | HaxoxxneHue npuOIMKEHHBIX 3HAUYEHUI KBaJPaTHOTO KOPHS
49A | OyHKIUA
y=/x u eé rpadux




S1A

S53A

S4A

S56A

OyHKIUA
y=/x u eé rpaduxk.

KBangpaTHbiil KOpeHb U3 MPOU3BECHUS, IPOOH , CTETICHHU.

Kontponbhnas pabota Ne3 o teme «KBagpaTHbie KOPHI

61A

63A

64A

66A

68A

58A |PabGora Ham omumOkamMu. BbIHeceHWE MHOXHUTENS 3a 3HAK KOPHSI.
Brecenne MHOKUTENS 1O 3HAK KOPHS.
59A | BeiHeceHHe MHOXXHTENsI 32 3HAK KOpHsA. BHeCeHHE MHOXKHUTENS IO

3HAK KOPHS.

[IpeoGpazoBaHue BRIpAXKEHUI, COAepKalUe KBaIpaTHbIe KOPHU

[IpeoGpazoBaHue BEIpAXKEHUI, COAEpKalIUe KBaIpaTHbIe KOPHHU.

Hpe06pa30BaHHe BBIpa)KeHI/If/'I, COACPKAIINC KBAAPATHBIC KOPHM...

[IpeoOpa3oBaHue BBIpAKEHHUM, COACPIKAIIIE KBaIpATHBIC KOPHH. ...

69A

Kontponsnas pabora Ned o teme «KBagpaTHbie KOPHI»

PabGora Hang ommOkamu. OrmpeneneHue KBaJIpaTHOTO YpaBHEHUS.

Henomnneie kBaapaTHble ypaBHEHUS

73A

Onpenenenue KBaJapaTHOTO ypaBHeHMs. HemnonHble KBagpaTHbIE

YpaBHEHUSA




T4A

76A

78A

dopMyiia KOpHEH KBaJPaTHOTO YPaBHEHUS

dopmyna KOpHEW KBaAPaTHOTO YPaBHEHMUS.

dopmyna KOpHEN KBaAPaTHOTO YPABHEHMUS. .

79A

81A

83A

84A

86A

Pemenue 3ama4d ¢ MOMOIIBIO KBAJIPATHBIX YPABHEHUHN

Pemenue 3a1a4 ¢ nOMOILIBIO KBaAPATHBIX YPABHEHUM.

Teopema Buera

Kontponbsnas pabora Ne5 o teme «KBagpaTtHbie ypaBHEHUS»

91A

93A

88A |PaGora wmanm ommOkamu. Permenue JIpoOHBIX — pallMOHAIBHBIX
ypaBHEHUU
89A |Pemenue ApoOHBIX palliOHATIBHBIX YPAaBHEHUMN

Pemenue apoOHBIX palliOHATBHBIX YPABHEHHM.

Pemenue apoOHBIX palliOHATBHBIX YPABHEHHIA. .

94A

Pemenue 3aJa4 ¢ IIOMOIIbIO I[pO6HI>IX PpadrOHAJIbHBIX ypaBHeHHﬁ.

98A

99A

Pemenue 3amay ¢ TOMOMIBIO APOOHBIX PAIMOHATBHBIX YPAaBHEHUIA. .




101A

YpaBHEHUS C TapaMeTPOM

103A | KontposbHas padota Neb mo teme «KBampaTHbIe ypaBHEHUS
104A | Pabora Hag ommOKkaMu. YHCIIOBBIE HEPABEHCTBA

106A | YwucnoBbie HEpaBEHCTBA

108A | CBolicTBa YMCIIOBBIX HEPABCHCTB

109A

113A

Cnoxenue u YMHOXCHHE YMCJIOBBIX HCPABCHCTB.

114A

116A

HOl"peIlIHOCTB U TOYHOCTD l'IpI/I6J'II/I)KCHI/ISI

Kontponsnas pabota Ne7 o Teme «HepaBeHcTBay

121A

123A

118A |Pabora nax ommOkamu. IlepeceueHne M OOBEIWHEHHE MHOMKECTB.
YucroBbie MPOMEKYTKH.
119A |Ilepeceuenue n o0beAMHEHNE MHOXKECTB. YHCIIOBBIE TPOMEKYTKH.

Pemrennie HEpaBEHCTB ¢ OJTHOM NTEPEMEHHOU

Pemenne HEpaBEHCTB C OJTHOM NTEPEMEHHOM.




124A

126A

128A

129A

131A

133A

e s e

Pemienne HepaBEHCTB ¢ OJIHOW MEPEMEHHOI. ..

Pemenne cuctem HEpaBEHCTB C OTHON IEPEMEHHOM

Pemenune cucrem HEpaBEHCTB C OJTHOU NTIEPEMEHHOM. .

Pemenue cucrteM HEPAaBEHCTB C OJTHOW IIEPEMEHHOM. ..

134A

136A

138A

Pemienue cucteM HEPAaBEHCTB C OJTHOW IIEPEMEHHOM. ...

Pemenue cucremM HEPAaBEHCTB C OJTHOU NIEPEMEHHOM. ...

Kontponsnas padota Ne8 o Teme «HepaBeHcTBa»

139A

141A

143A

PabGora Hajg ommbOkamu.

OHpeI[eJIeHI/Ie CTCIICHU C LCJIBIM OTPHUIATCIIBHBIM ITIOKAa3aTCIICM.

OHpCI[eJIGHI/Ie CTCIICHU C LCJIBIM OTPULIATCIIbHBIM ITIOKA3aTCICM.

CBolicTBa CTEIICHH C OCJIBbIM ITOKA3aTCICM

144A

146A

148A

CBolicTBa CTEIICHH C OCJIBbIM IIOKA3aTCICM.

CranpapTHbIi BUJ YKciia

CranpapTHbIN BU]T YHUCIIA.




149A

151A

153A

Kontponbhas pabota Ne9 mo teme «CTeneHb ¢ eIbIM MOKa3aTEIEeM. )

COop ¥ rpynmUpOBKa CTATUCTHYCCKUX TAHHBIX

COop ¥ rpynnupoBKa CTATUCTUYECKUX JTAHHBIX.

154A

156A

Harnsgnoe npeacraBieHre cTaTUCTUYECKON HHPOpMAIIT

Harnsgnoe npejacTaBieHre cTaTUCTUYECKON HHPOpMAITIN

161A

158A | IloBTOpeHUE MO TEMe:
«PanroHanbHbIE TPOOH»
159A | IloBTOpeHnue no teme:

«ParnmonansHbIe APOOH»

[ToBTOpEHME 110 TEME:

«KBagpaTHble KOPHU U KBaJpaTHbIE YPABHEHUS

163A | IloBTOpenue no teme:

166A

«KBa,I[paTHBIe KOPHH U KBAaJIPATHBIC YPABHCHUA

[ToBTOpEHME 11O TEME:

«Penienue 3a7a4 ¢ MOMOIIBIO COCTABJICHUS KBAaJIPATHBIX YPaBHEHUII»

168A | IloBTOpenue no Teme:
«Pemenne 3a1a4 ¢ MOMOIIBIO COCTABICHUS KBaIPATHBIX YPAaBHEHUII.
169A |IloBropenue no teme: «HepaBeHcTBa»







