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IHosicHUTEeNLHAA 3AIIUCKA.

PaGouas nporpamMma 1Mo MaTcMaTHUKE I 8 KJIacca COCTaBjJ€HA Ha OCHOBE desiepanbHOTO

rOCYJIAPCTBEHHOTO  00pa30oBaTEebHOTO cTaHAapTa OCHOBHOrO 0O0IIero oOpa3oBaHus,

OcHOBHOI 00pa30BaTEIBPHON MPOTPaMMBbI OCHOBHOTO 00miero oopazoanus ['BOY OOIII
c.I'Bapaeitiel Ha 2020-2021 yuebnsbIii roa, [lpumepHoit oOpazoBaTeIbHON MpOrpaMMBl IO
Maremartuke: Anredpa 7 — 9 xmaccer / T.A. Bypmuctpoa — M.: «IIpocBemenne». 2018 r.;
I'eomeTpus. 7 — 9 knaccol / T.A. bypmuctpoBa — M.: «IIpocBemienuey». 2018 r.

B oOpa3zoBarensHOM Ipoliecce UCTOIb3YIOTCS yueOHuKH: Adredpa — yueOHuK s 8 Kiacca.
I0.H. Makappiue, H.I'. Munmgrok, K.M. Hemkos, C.B. Cysoposa. Iloxg penaxkuuen C.A.

TenskoBckoro / M.: «lIIpocBemenne». 2016 r1.; L'eomerpus 7-9 — y4ueOHHMK IS

obmeoOpazoBarenbHbix yupexaeHuii. A.B. IloropenoB / M.: «IIpocsemenue». 2015 r.,
BXOJSIIMX B YTBEPKICHHBIM IepedeHb YYEOHUKOB, pekomMeHaoBaHHbIX MOuH P® k
HCITOJIb30BAHUIO.
PaGouas mporpamma paccuntana Ha 170 gacoB B roj] (Ha TEOMETPHIO - 2 Yaca B HEICIIO WU
68 yacoB B roji, Ha anreOpy - 3 yaca B Heenmo win 102 yaca ropn).

Ilnanupyemble pe3yabTaThI:
OBJIaJicHHe O0a30BbIM MOHSATUMHBIM anmaparoM [0 OCHOBHBIM pa3jeiiaM COJACpKaHUS;
Ipe/cTaBiIeHue 00 OCHOBHBIX H3Y4YaeMbIX MOHATHSAX KaK BaXHEHIIMX MaTeMaTH4YeCKHX
MOJEJIAX, TO3BOJISIFOLIMX OMUCHIBATh U U3y4aTh peajbHbIE MPOIECCHI U SBIICHUS;
yMeHHE paboTaTh C TEOMETPUUECKUM TEKCTOM, TOYHO U TPAaMOTHO BbIpa)KaTb CBOM MBICIH B
YCTHOM W TMUCbMEHHOW pe4Yd C TPUMEHEHUEM MATEeMaTH4YeCKOW TEPMHUHOJIOTUA U
CUMBOJIMKH, HCIIOJIb30BaTh Pa3jUYHbIC S3BIKM MATEMAaTHUKH, MPOBOAUTH KiaccudUKaIuy,
JIOTHYECKHe 0O0CHOBAaHMSI, TOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUM;
OBJIAJICHUE HAaBbIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYUCICHUN;
OBJIAJICHUE TEOMETPUUYECKUM SI3bIKOM, YMEHUE MCIOJB30BaTh €ro JJIsl OMKUCAaHUS MPEAMETOB
OKPYXAIOILEro MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUM;
YCBOEHUE CUCTEMATUUYECKUX 3HAHUU O TUIOCKHUX (PUrypax, a TaKKe Ha HarjsiJHOM YPOBHE — O
MIPOCTEUILINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE MPUMEHATh CUCTEMATHUYECKHUE 3HAHUS O
HUX JIJIS PELIEHNs] TEOMETPUYECKUX U MTPAKTUYECKUX 3a]1ay;
YMEHUE HU3MEPSTh JIMHBI OTPE3KOB, BEJIUYMHBI YIJIOB, HCIOIb30BaTh (POPMYIBI IS

HAXO0XICHUS IEPUMETPOB, IIOIa/Iel U 00bEMOB T€OMETPUUECKUX PUTYD;


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

YMEHHE TPUMEHSTh HW3YyUYCHHBbIE MOHSTHUS, PE3yJbTaThl, METOABI JJISI PEIICHUs 3a1au

NPAaKTUYECKOIO XapakTepa W 3aJad M3 CMEXHbIX JUCHUIUIMH C HCIOJIb30BAHHEM

CIIPAaBOYHBIX MaTEPHUAJIOB, KaJbKYJISATOPa, KOMIIbIOTEPA.

COCTaBJISITh OYKBEHHBIC BBIPOKECHHS W (DOPMYJBI MO YCIOBUSAM 3a1ad; OCYIIECTBISATH B

BBIPAKEHUSIX H (HOpMyJaX YHUCIIOBBIE TMOJCTAHOBKA M BBIMOJHITH COOTBETCTBYIOIIHE

BBIYMCIICHUSI, OCYIIECTBIIATh MOJACTAHOBKY OJIHOTO BBIPAKEHHUS B JIPYroe, BBIpAXKaTh B

dbopmyrax oHy MepEMEHHYIO Yepe3 OCTaIbHBIC,

BBITIOJIHATH: OCHOBHBIE JEHUCTBHS CO CTENECHIMU C LEIBIMU MTOKA3aTEISIMH, C MHOTOYJIEHAMHU

U C aireOpanyecKuMu JpoOsSAMH; pa3JIOKEHHUE MHOIOUYIECHOB HAa  MHOXHUTEINH;

TOJI€CTBEHHBIE MTPEOOPA30BAHMS PAIMOHATBHBIX BBIPAKECHUIA;

pemiath JIMHEHHBIE ypaBHEHUsS, CHUCTEMbl JIByX JIMHEWHBIX YpaBHEHUN C JIByMs

MIepEMEHHBIMU;

pemaTh TEKCTOBBIE 3aJaydl aireOpandyeckuM METOJIOM, WHTEPHPETUPOBATH MOJYYCHHBIN

pe3yJbTar,

IIPOBOJUTH OTOOP perieHui ucXoas U3 HGOpMyITUPOBKH 33]1a4H;

M300pakaTh YUCIa TOYKAMU HA KOOPJIMHATHOMN MPSIMON;

OTIPECIISITh KOOPAUHATHI TOYKH IJIOCKOCTH, CTPOUTh TOUYKHU C 3aJaHHBIMU KOOPAUHATAMH.
Conep:xkanue yueOHOro npeamera (aaredpa, 8 kiacc)

1. PaunoHajbHbIE APOOH.

PanmonaneHass  1pobs. OCHOBHOE  CBOMCTBO  ApoOH, COKpalleHHe JpoOei.
ToxxnecTBeHHbIE TPEOOPA30BAHUS PAITMOHATBHBIX BBIPAKEHUH.

OyHKIMS y=§ U ee rpaduk.

OcHoBHAasl 1eJIb: BbIPAaOOTaTh YMEHHUE BBITIOIHITH TOXKIECTBEHHBIC MPEOOpa3OBaHUS
palMOHAJIHBIX BhIPAXKEHUH.

Tak kak ASUCTBUS ¢ pallMOHATBHBIMU JAPOOSIMHU CYIIECTBEHHBIM 00pa30M OMUPAIOTCS Ha
JNEUCTBUSL ¢ MHOTOWICHAMM, TO B Hayajie TeMbl HEOOXOJAMMO MOBTOPUTH C YYalUMUCS
peoOpa3oBaHUsI 1ENBIX BEIPAKEHUH.

['maBHOE MECTO B JaHHOW TEME 3aHUMAIOT aJITOPUTMBI ACUCTBUH ¢ IpoOsiMuU. Ydamuecs
JOJIKHBI TIOHUMAaTh, YTO CYMMY, Pa3HOCTb, POU3BEACHUE U YACTHOE APOOEi BCerja MOXKHO
MPEACTaBUTh B BUE poou. [IpnoOpeTaembie B JaHHOW TeME YMEHUS BBITIOTHATE CIOKEHNE,

BBIUUTAHUE, YMHOXXEHUE U JIeJIeHHe ApoOel SBISIOTCS OMOPHBIMU B MpeoOpa3oBaHUIX



IpoOHBIX BeIpaxkeHui. [loaToMy um criemyer ynenuth ocoboe BHUManue. HemenecoodpasHo
NEepexXouTh K KOMOMHMPOBAHHBIM 33/JIaHUSM Ha BCE JIEHCTBUS C JAPOOSIMHU Tpexae, 4yeM
OyayT yCBOCHBI OCHOBHBIC aJTOPUTMBI. 3a/laHUs HA BCE JCHCTBUSA C APOOSMU HE JOJDKHBI
OBITh M3JIUIITHE TPOMO3AKUMHU U TPYTOEMKUMH.

[Tpyn HaxXOXIEHWW 3HAYCHUH IpoOCH MArOTCs 3alaHus HAa BBIUMCICHHUS C ITOMOIIBIO
KaJIbKyJsiTOpa. B gaHHOW TeMe  pacmupsioTcs CBEICHHUS O  CTAaTUCTHYCCKUX
XapaKTepUCTHKaX. BBOIUTCS MOHSATHE CPEIHETO TapMOHUYECKOTO psla TMOJOXKHUTEIbHBIX

quced.
. K
W3yueHue TeMbl 3aBepIIAeTCs] pACCMOTPEHUEM CBOMCTB rpaduka GyHKIUN y= e

2. KBagpaTHbie KOpHH.
[Tonsitne 00 MppanmroHaIBHBIX YHciHax. OOmMe CBENCHUS O JACHCTBUTEIBHBIX YHCIIAX.
KBagpatueiii kopeHb. [loHsITHE O HAXOXKICHUU MPHUOIMKEHHOTO 3HAUECHUS KBAJIPATHOTO

kopHsi. CBOMCTBa KBaapaTHBIX KopHeW. IIpeoOpa3zoBaHus BBIPAKEHUM, COJEPKALINUX

KBaJIpaTHbIC€ KOpHU. DYHKIIMS y=\/} €e CBOMCTBA U TpaduK.

OcHOBHasi 1eJb: CHUCTEMAaTU3UPOBATH CBEJACHHUS O pAIMOHAJIBHBIX YMCIaX W J1aTh
MpeJCTaBlICHHe 00 WpPpAIlMOHANIBHBIX YHCJIAX, PACIIUPUB TEM CaMbIM IOHSATHE O YHCIIC,
BBIPA0OTaTh YMEHHE BBITIOIHATH MPeoOpa3oBaHUsl BHIPAKECHUM, COJAEPIKAIIUX KBaJpaTHbIC
KOPHH.

B nanHOl Teme ywamuecs TONy4alrOT HayajdbHOE TMPEJICTABICHUE O TOHSITUU
nerucTBUTENbHOTO yncaa. C 3Toi 1enblo 0000IIat0TCS U3BECTHBIC YUYalllUMCSI CBEICHUS O
palMoHaIbHBIX Yuchax. [l BBEIEHUS TMOHSATUS UPPALMOHAIBHOTO YHCJIA HUCIOIb3YETCs
MHTYWUTUBHOE MPEJICTABICHUE O TOM, YTO KaXIbIi OTPE30K MUMEET JJIMHY U MTOTOMY Ka) oM
TOYKE KOOPAWHATHOW TMPSIMOM COOTBETCTBYET HEKOTOpOoe 4ucio. llokaspiBaercs, 4TO
CYIIIECTBYIOT TOYKH, HE UMEIOIINE PAIIMOHATLHBIX a0CITUCC.

[Ipu BBeIeHUM TIOHSATHSI KOPHS MOJIE3HO 03HAKOMUTH YUAIIUXCSl ¢ HAXOXKJIEHUEM KOpHEen
C IOMOIIBIO KaJIbKYISATOPA.

OCHOBHOE BHHMMaHUE YJESCTCS TMOHATHIO apu(PMETHUECKOTO KBAJAPATHOTO KOPHSA U

CBOMCTBaM apu(PMETHUECKUX KBaAPATHBIX KOpHEH. J[OKa3bIBalOTCS TEOPEMBI O KOpHE M3
NpOU3BeICHNs U APOOH, a TAaKKE TOXKICCTBO Va? = |a|, KoTopsie MOTydYaroT MPUMEHEHHE B
peoOpa3OBaHUAX BBIPAXKEHHUM, copepkKalluxX KBaapaTHble KopHU. CrienuaibHOEe BHUMaHHE

YACIACTCA OCBO60}K,Z[€HI/II-O OT HUPPAOUOHAJIBHOCTH B 3HAMCHATCIIC ,Z[pO6I/I B BBLIPAKCHHAX



BHUJIA YMeHne mpeoOpa3oBhIBATh BBIPAKEHHS, COACpKAIIUE KOPHH, YacTO

a a
Vb’ Vbive '
UCTOJIb3YETCsl KaK B CAMOM Kypce airedpsl, Tak M B KypcaxX I'€OMETpUH, aareOpsl U Hadail
aHaJIn3a.

[Iponomxkaerca paboTa MO Pa3BUTHIO (PYHKIIMOHAIBHBIX MPEICTABICHUA YYalTUXCA.
PaccmatpuBatotcs GyHKIHA y=v/x, ee cBoiicTBa 1 rpaduk. Ilpu n3ydenun Gysxmmm y=/x
TOKa3bIBAETCS €€ B3aUMOCBA3b ¢ QyHKIMeH y=x2, rae X > 0.

3. KBaaparHble ypaBHeHHUH.

KBagpatHoe ypaBHeHune. QPopMyna KOpHEHW KBAJpaTHOIO ypaBHEHUs. PemieHue
palMOHAIIBHBIX ypaBHEHMU. PelreHne 3amad, NpuUBOAAIIMX K KBAaJpPaTHBIM YPaBHEHUSIM M
MIPOCTENIIIUM PALIMOHAJIBHBIM YPABHEHHUSIM.

OcHoBHasi HeJib: BbIPa0OTaTh YMEHUs pelIaTh KBaJpaTHbIE YPAaBHEHUS U IpOCTeiiine
pPalMOHAIIBHBIC YPABHEHUS U IPUMEHATH X K PEIICHUIO 3a/1a4.

B Hayane Tembl NPUBOIATCS NPUMEPHI PELICHUs HENOJIHBIX KBaApaTHBIX YpPaBHEHUM.
OTOT MaTepHall CUCTEMAaTHU3UpPyeTCsA. PaccMaTpuBarOTCS aJTOPUTMBI PELICHUs HETOJIHBIX
KBaJpaTHBIX YPAaBHEHUH Pa3JIMYHOTO BHUJA.

OCHOBHOE BHHMAHHE CIIE/IyeT YSTHTh PELICHHIO ypaBHeHHMI Biaa ax” + bx + ¢ = 0, e
a # 0, ¢ ucnons3zoBanueM (opMysbl KopHel. B naHHOW TeMe ydaliuecs 3HaAKOMSITCSI C
dbopmynamu Buera, BeIpaXXaronMMHU CBS3b MEXIY KOPHSIMHU KBaJpPAaTHOTO YPABHEHHS U €TO
koap¢punuenTamMy. OHU HUCHOJB3YIOTCS B JaJbHEHIIEM IpPH JI0KA3aTEIbCTBE TEOPEMBI O
PA3JIOKEHUH KBAIPATHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEIH.

VYyamuecss OBIaAEBalOT CIOCOOOM pelIeHHs JpOOHBIX palMOHAIbHBIX YpaBHEHU,
KOTOPBIM COCTOMT B TOM, 4YTO pPEIICHHE TAKUX YPAaBHEHUM CBOAUTCA K PELICHUIO
COOTBETCTBYIOIIIMX LENBIX YPABHEHHM C MOCIEAYIOIIUM HCKIFOYEHUEM TMOCTOPOHHUX
KOpHEM.

N3ydyeHne naHHOM TEMBI IIO3BOJSET CYILIECTBEHHO pPACIIMPUTH armapar ypaBHEHUH,
MCIIOJIb3YEMBIX JUIS PEIICHHS TEKCTOBBIX 3a4ad.

4. HepaBeHcTBa.

UucnoBbple HEPABEHCTBA U UX CBOMCTBA. IIoWiIeHHOE CI0KEHHE U YMHOXKEHUE YUCIIOBBIX
HepaBeHCTB. [lorpentHocTs U TOYHOCTh NpuOIKeHus. JIMHelHble HEepaBeHCTBA C OJHOU
[IEPEMEHHOU U UX CUCTEMBI.

OcHoBHan HeJdb: O3HAKOMUTL YYalIUXCA C HNPUMCHCHHEM HCEPABCHCTB JId OLCHKHU



3HaYeHU BBIPAXXEHUU, BHIPAOOTATh YMEHHE pEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOMN
NEPEMEHHON U UX CUCTEMBI.

CBOIICTBA YKCIIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIICHUE
JIMHEMHBIX HEPABECHCTB C OJHOW IIEPEMEHHOW. TeopemMbl O TMOYICHHOM CIIOXKEHUU U
YMHOKEHUH HEPABEHCTB HAXOAST MIPUMEHEHUE MTPU BBINIOJHEHUH POCTEUIINX YIIPAXKHECHHI
Ha OLICHKY BBIPXKEHUH 110 METOY rpaHull. BBOASATCS MOHATUS aOCOTIOTHON MOTPEIIHOCTH U
TOYHOCTHU MPUOINKEHUSI, OTHOCUTEIHLHOM MOTPEITHOCTH.

YMeHusT NpOBOAUTH JEAYKTUBHBIE PACCYKICHUS IMOJYyYalOT pPa3BUTUE KakK MpH
JNOKA3aTeNbCTBAX YKA3aHHBIX TEOPEM, TaK W MPU BBHINOJIHEHUW YIOPAKHEHUNW Ha
JI0KA3aTeNbCTBA HEPABEHCTB.

B cBA3u ¢ penieHreM JIMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOW JACTCSl MOHSTHE O
YUCJIOBBIX TPOMEXKYTKAX, BBOASTCA COOTBETCTBYIOIIME Ha3BaHUS W OOO3HAYCHUSI.
PaccMoTpennio cucteM HEPABEHCTB C OJHOW IEPEMEHHOM MPEAIIECTBYET O3HAKOMIICHUE
y4almxcs ¢ TOHSATUSAMH NIepeceyeHus U 00bEIUHEHUS] MHOYKECTB.

IIpy pemieHMM HEPABEHCTB MCIOJIB3YIOTCS CBOMCTBA PABHOCHUIIBHBIX HEPABEHCTB,
KOTOPBIE Pa3bIACHSIOTCS HAa KOHKPETHBIX mpumepax. Ocoboe BHUMaHUE CIEIYET YACIHUTh
oTpabOTKe YMEHHs pellaTh MPOCTEHINNE HepaBEeHCTBA BUaa ax>bh, ax<b, ocTaHOBHBIIKCH
CIIeMaJIbHO Ha citydae, korjaa a<0.

B sToli TeMe paccMaTpuBaeTCA TAaKKE PEIICHUE CUCTEM JBYX JIMHEWHBIX HEPABEHCTB C
OJHOM NEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPBIEC 3alIMCAaHbI B BUJI€ IBOMHBIX HEPABEHCTB.
5. CreneHb € HeJIbIM MOKA3aTeJeM. JJIeMEHThI CTATUCTUKH.

Crenenb ¢ uenbIM MOKa3aTesneM U €€ coiicTBa. CTaHmapTHBIN BUA uncia. HadanbHbie
CBeJieHUs1 00 OpraHu3aIii CTATUCTUYECKUX UCCIIEIOBAHMM.

OcHoBHasi weJdb: BbIPA0OTaTh YMEHUE NPUMEHATh CBOMCTBA CTENEHU C IEJIbIM
MoKa3aTejieM B  BBIYMCICHUSX M MpeoOpa3oBaHusAX, cHopMHUpOBaTH HayajabHbIE
MpEACTaBICHUs O cOOpe MW TPYNIUPOBKE CTATUCTUUYCCKUX JAHHBIX, WX HarJsIHOU
WHTEPIPETALINH.

B oa1oii Teme GdopMyaupyroTCs CBOMCTBAa CTENEHH C IIETbIM IOKazaTesleM. Metoj
JIOKA3aTeNbCTBA ATUX CBOMCTB IIOKa3bIBACTCS HAa IMPUMEPE YMHOKEHUSA CTEIEHEH C
OJIMHAKOBBIMM OCHOBaHUSIMM. JlaeTcsi MOHATHE O 3alMCU 4YuCia B CTAaHIApPTHOM BHJIE.
[IpuBoasTCS TpUMEpPHl MCHOJB30BAaHUS TAKOW 3amucu B (PU3HUKE, TEXHUKE W JPYTUX

00J1aCTIX 3HAHUIA.



VYyammecss Mmoiay4yaroT HayajldbHbIE MPEACTABICHHS OO0 OpPraHU3aluyd CTATUCTUYECKUX
uccienoBaHuii. OHU 3HAKOMSTCS C MOHATUSIMH T'€HEpPaIbHON U BHIOOPOUYHOM COBOKYITHOCTH.
[IpuBoasTCS MpUMEpHI MPEACTABICHUS CTAaTUCTUYECKUX JAHHBIX B BHJIE TAOJIMI[ 4acTOT U
OTHOCUTEJIBHBIX YAcCTOT. YUaluMCs MPEIararTcs 3aJaHus Ha HAXO0XKICHHE MO TalIuIe
YacTOT TaKUX CTATUCTUYECKUX XapAKTEPUCTHUK, KaK CpelHee apuMeTHuecKoe, pa3max U
Mona. PaccmarpuBaeTcs BOmpOC O HAUSIAHOW  MHTEPIIPETAllMM  CTATUCTHYECKOM
uHpopManuu. M3BecTHbIE yyamcs criocoObl HAMMISIAHOTO TPEICTABICHHS CTATUCTUYECKUX
JaHHBIX C MOMOIIBIO CTOJIOYATBHIX U KPYTOBBIX AMATPAMM PACIIMPSIOTCA 3a CUET BBEICHUS
TaKUX MOHATUHM, KaK MOJUTOH U THCTOIPaMMa.

6. IToBTOpEHme.

OcHoBHasi WeJib: TOBTOpEHUE, OOOOIIEHHE M CUCTEMATU3alMs 3HAHWA, YMEHUU H
HaBBIKOB 3a Kypc anreopsl § Kiacca.

Conep:xanue yueoHoro npeamera (reomerpusi, 8 Kiacce)
1. YeThIpEéXyroabHUKH.

Onpenenenue 4erelpexyrosbHuKa. [lapamienorpamm u  ero cBoiictBa IIpu3Haku
napauienorpamma. IlpsmoyronbHuk, pom0, KBajapaT U HX cBoiicTBa. Teopema Paneca.
Cpennss nuaus TpeyroiapHuka. Tpanenus. Cpennss auHusa Tpaneuuu. [IponopunoHansHbie
OTPE3KH.

OcHoBHast  meab:  JaTh  ydYallMMCS  CHCTEMAaTHU3MPOBAHHBIE  CBEJIEHUA O
YETBIPEXYTOJIbHUKAX U UX CBOMCTBAX.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEMBI MPOBOISITCS C OTIOPOM Ha IPU3HAKU
PaBEHCTBA TPEYTrOJbHUKOB, KOTOPHIE UCIOJIB3YIOTCS U MPU PELIEHUH 337a4 B COBOKYITHOCTH
C TNPUMEHEHHEM HOBBIX TeopeTHueckux ¢akToB. I[loaTOMy wH3ydyeHHE TEMBI MOXKHO
OpraHU30BaTh KaK Mpouecc 0000IIEeHNs U CUCTEMATU3allud 3HAHUM y4allluXcsi O CBOMCTBAX
TPEYTOJIbHUKOB, OCYIIECTBUB IIEPEHOC YCBOEHHBIX METOI0B Ha HOBBIN OOBEKT U3yUYEHUS.

BBoauMble TPU M3YYEHUH TEMBI CBEICHHUSI O PA3IUYHBIX BUJAX YETHIPEXYTOJIBHUKOB U UX
CBOMCTBax WIPAIOT BAXKHYIO pOJib B M3YyYEHHHM THocieayromniero marepuaia. OCHOBHOE
BHUMaHHUE CJIeJlyeT HamnpaBUTh Ha pEIIeHUs 3aJad, B XOAE€ KOTOPBIX OTpabaThIBAOTCS
MPAKTUYECKHE YMEHUS MPHUMEHITh CBOWCTBA U NPHU3HAKH MapajuieorpaMma M €ro 4aCTHBIX
BUJIOB, HEOOXOAMMBIE Il PAaclO3HABAaHUS KOHKPETHBIX BMJIOB YETHIPEXYTOJILHUKOB U
BBIYMCIICHHS] UX JIEMEHTOB.

PaccmarpuBaemas B teme Teopema daneca (TeopeMa O MPOMOPIMOHAIBHBIX OTPE3KAX)



UIPaET BCIOMOTaTENbHYIO POJIb B IOCTPOCHUH Kypca. BocnpousBeneHus ee 1oKka3aTesibcTBa
HeoOs3aTenbHO TpeboBaTh OT yuamuxcs. l[lpumepom mnpumenenust Tteopembl Daieca
ABJISIETCSL  I0KA3aTENbCTBO TEOPEMBI O CpEOHEH JHMHUM TpeyroiabHuka. Teopema o
MPOMOPIUOHAIBHBIX OTPE3KaxX MCIOJIb3YETCs B JI0KA3aTEIbCTBE TEOPEMBI O KOCHHYCE yria
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

2. Teopema Iludaropa.

CuHyC, KOCMHYC M TAaHT€HC OCTPOro yria MpsSMOYIOJIBHOTO TPEYrojbHUKa. Teopema
[Tudaropa. HepaBenctBo TtpeyronbHuka. [lepnenaukymnsp u HakiaoHHas. COOTHOIICHHE
MEXy CTOPOHAMH H YIJIaMH B IPSIMOYTOJIbHOM TPEYTOJIbHUKE. 3HaYEHUsI CUHYCa, KOCUHYyCa
Y TAHI'€HCA HEKOTOPBIX YTJIOB.

OcHoBHast weJib: cHOPMHUPOBATH aNmapar PElICHUsS NPSIMOYTOJbHBIX TPEYTrOJbHUKOB,
HEOOXOJUMBINA JUIsl BBIUMCIEHUS 3JIEMEHTOB I€OMETPHUYECKUX (PUTyp Ha IUIOCKOCTH M B
IIPOCTPAHCTBE.

N3yuenue Teopembl Iludaropa mo3BOJIAET  CYHIECTBEHHO  pPACIIMPUTH  KPYT
reOMETPUYECKUX 3a/]a4, 1aBasi BMECTE C IPU3HAKAMM PaBEHCTBA TPEYTOJIbHUKOB IOCTATOYHO
MOIIHBIN anmnapaT peleHUs 3a/1a4.

bonpiioe BHMMaHuE B JaHHOW TeMe YJNENSETCs BOIMpOCaM, CBA3AHHBIM C PEIICHHEM
HOPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. {7151 3TOro HeoOX0 MO MPOYHOE YCBOCHHE OIpEAEICHUMI
CUHYyCa, KOCHHYCa U TaHT'€HCa OCTPOro yIia,

B xone pemienus 3aad yCBaMBarOTCS OCHOBHBIE JITOPUTMBI PELICHUS MPSMOYTOJIbHBIX
TPEYrOJbHUKOB, MPHU MPOBEACHUM NPAKTUUECKUX BBIYMCIECHUI BbIpaOATHIBAIOTCS HABBIKU
HaXOX/JEHUsI C TMOMONIbI0 TAOJIMIl WM KaJbKyJIATOPOB 3HAYEHH CHHYyCa, KOCHHYCa M
TaHI€HCa yIJla, a B Ps/€ 3aJad HCIOJIb3YIOTCA 3HAYEHHsS CUHYCAa, KOCMHyCa U TaHT€HCa
yrioB 30°, 45°, 60°.

CoOTBETCTBYIOLIUE YMEHUS SIBIIAIOTCS OMOPHBIMU JJIsl PEILICHUS BBIYMCIUTENbHBIX 33/1a4
M JI0Ka3aTelIbCTB psijia TEOPEM B Kypce IUIAHUMETPUHU U crepeomeTpun. Kpome Toro, onu
HCTIONB3YIOTCA U B Kypce ¢usuku. [loaTomy HEoOXOAMMO HOOUTHCS MPOYHBIX HABBIKOB
MPAKTUUYECKOTO TMPUMEHEHHUs] 3THUX (PAaKTOB B PELICHUH BbIYUCIUTENbHBIX 3adad. [lpu
W3YYEHUU JAHHOW TE€MBbI IIMPOKO HUCIOJIb3YIOTCA U MOJYYaroT JAJIbHEWIee Pa3BUTHE TAKHE
HaBBIKU W alreOpanyeckue yMEHHUsl YYalluxcs, KaK pelIeHUE KBaJpaTHBIX YpaBHEHHUU,
U3BIICUCHHE KBAIPATHBIX KOPHEH, MpeoOpa3oBaHus alredpandeckux ypaBHEHUN.

B KOHIC TCMBI pacCMAaTpuBACTCA TCOpEMa O HCPABCHCTBC TPCYIOJIbHHKA. Tem cambim



MOTIOJHSIOTCSL 3HAHUSI y4allUXCsi O CBOMCTBAX paccTOSHUN Mexay Toukamu. Haunbonee
BAKHBIM C IIPAKTHYECKON TOYKH 3PEHUS SIBISETCS CIy4yal, KOTrJa JaHHbIE TOYKH HE JIEXkKaT
Ha OJHOM IPSIMOM, T. €. CBOMCTBO CTOPOH TPEYroJbHUKA. ET0 MOJE3HO 3aKpenuTh HA pslie
npuMepoB. B TO ke BpeMs BOCHPOM3BEICHHS JOKa3aTEIbCTBA TEOPEMBI MOXKHO OT
y4aluxcsi He TpeOoBaTh.

3. lekapToBbI KOOPAMHATHI HA MJIOCKOCTH.

[IpssmMoyroJibHas cucteMa KOOpAMHAT Ha IJIOCKOCTU. KoopauHaThl cepelluHbl OTpE3Ka.
PaccTostHue mexay TOukaMH. YpaBHEHHUS MPSIMOM U OKPYKHOCTH. KOOpAMHATBI TOYKH
nepecevyeHus NpaMbIx. I'papuk nuneliHoi pyHkuuu. [lepeceyenne npsMomn ¢ OKpYKHOCTBIO.
Cunyc, kocuHyc 1 TanreHc yriaoB oT 0° go 180°.

OcHoBHast weab: 000O0IIUTH M CHCTEMATH3UPOBATh MPEACTABICHUS YYalIUXCSd O
JIEKAPTOBBIX KOOpPJMHATAX; pPa3BUTh yYMEHHUE IMPUMEHATH anreOpandyeckuid ammapar Mpu
pELIEHUN T€OMETPUYECKUX 3a/1a4.

B navasie TemMbl BBOOUTCS ONpPEAENIEHUE JIEKAPTOBBIX KOOPJIWHAT, BBIBOJATCS (POPMYJIIBI
JUISL HAXOXJCHWS KOOPJAWMHATBI CEPEIUHBl OTpE3Ka M PACCTOSHHUS MEXIY TOUYKaMHU.
PaccmarpuBaroTcsi ypaBHEHHS OKPYXHOCTH M MpPSAMON M CIOCOOBI HAXOXKIECHHUS C HUX
MOMOILbIO KOOPAUHAT TOYKU MEPECCUEHUS MPSIMBIX, MPAMON C OKPYKHOCTBIO.

B nanno#i Teme nemoHcTpupyercs 3PGEeKTUBHOCTh MPUMEHEHHsST (GOpMYN IJisi KOOPAUHAT
CEpeMHbl OTPE3Ka, PACCTOSHUSA MEXIY TOYKAMHU, YPAaBHEHU OKPYXHOCTH M TNpPSMOW B
KOHKPETHBIX T€OMETPUYECKUX 3aJauax, TEM CaMbIM JaeTcs MpeACTaBlieHue 00 H3ydeHHH
T€OMETPUYECKUX (QUTYP C MOMOIILI0 METOOB aNTeOpPHI.

4. JIBUKeHHE.

JIBmxkenue U ero cpoiictBa. CHMMETpUS OTHOCHUTEIBLHO TOUYKH M mpsiMoi. IToBopoT.
[TapannenbHbIN epeHoC U ero cBokcTBa. [loHsATHE O paBeHCTBE GUTYD.

OcHoBHAasi WeJib: T[O3HAKOMUTh  y4YalllUXCd C TpPUMEpaMH T€OMETPUYECKUX
npeoOpa30BaHUM.

[lockonbKy B JajibHEWIlIEM JIBUJKEHUS HE TMPUMEHSAIOTCS B KadecTBE ammapara JJis
pelieHus 3alad M U3J0KEHHS TEOPHUH, MOYKHO PEKOMEHJOBaTh H3yYEHHE MaTepuaia B
O3HAKOMHUTEIFHOM TIOpSAKE, T.6. HE TpeboBaTh OT Yy4YalIUXCSd BOCIPOU3BEIACHHUS
NI0Ka3aTenabCTB, OQHAKO OCHOBHBIE OHATUSA — CUMMETPHUSI OTHOCUTENIBHO TOUYKU U IPSIMOM,
napajuyiedbHbld MEPEHOC — Yydaluecs JAOOKHbl YCBOMTh Ha YPOBHE NPAKTUYECKUX

IIPUMEHEHUM.



S. BekTopsl.

BekTtop. AOcomoTHas BeJIMYMHA M HANpaBlI€HUE BEKTOpa. PaBEHCTBO BEKTOPOB.
Koopaunatel BekTopa. CiiokeHHe BEKTOPOB U €r0 CBOWCTBA. Y MHOKEHHE BEKTOPA HA YUCIIO.
[Konnuneapubie BeKTOphl.] CKansipHOE MPOU3BEACHUE BEKTOPOB. YTOJI MEXIY BEKTOPAMHU.
[[Tpoekuus Ha ock. Pa3no)keHne BEKTOpa 10 KOOPIMHATHBIM OCSIM. |

OcHoBHasi 1HeJb: MMO3HAKOMUThH YYAIllUXCS C JJIEMEHTaMU BEKTOPHON anreOpbl U HX
IPUMEHEHUEM IS PELICHHUs TEOMETPUUECKHX 3a/1ay; C(OPMUPOBATH YMEHUE IPOU3BOIUTH
orepalu HaJl BEKTOpaMHu.

OCHOBHOE BHHMMAaHHUE CIIEIyeT VyAEIUTh (OPMUPOBAHUIO TPAKTHUECKUX YMEHUH
y4aluxcs, CBA3aHHBIX C BBIYUCIIEHUEM KOOPAMHAT BEKTOpPA, €ro aOCOJIIOTHON BEJIMYHUHBI,
BBINIOJIHEHHEM CJIOKEHUS U BBIUUTAHUS BEKTOPOB, YMHOKEHHUS BEKTOpa Ha yucio. Hapsay c
ornepauusMH HaJ BEKTOpaMU B KOOPJAMHATHOW (pOpMe CIIEyeT YAEIUTh 0O0JIbIIOE BHUMAHHUE
omepanusM B reomerpuueckoi (opme. JleicTBUs Hag BEKTOpaMHU B KOOPAUHATHOM U
r€OMETPUYECKON (OpMax HCHOIB3YIOTCS MPU MNapajuIeIbHOM H3YYEHHH Kypca (PU3HKH.
3HaHUSA O BEKTOPHBIX BEIMYMHAX, MPUOOPETEHHBIE HA YpOKax (U3UKU, MOTYT OBITh
MCIIOJI30BaHbI /711 MOTMBUPOBAHHOTO BBEJICHUSI HA MPEIMETHON OCHOBE psila OCHOBHBIX
TIOHSITUWA TEMBI.

6. IloBTOpenue. Pemenne 3axay.
OcHoBHasi WeJib: TOBTOpEHUE, OOOOIIEHHE M CUCTEMATU3alMs 3HAHWM, YMEHUU H

HaBBIKOB 3a KypC reoMeTpuu § Kiacca.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne Tema ypoka Koua-Bo
ypoOKa 4acoB
1A PanmonanbHbIe BhIpaKECHUS. 1

2r OnpeneneHre 4eThIPEXyroJIbHUKA

3A | PauuoHanbHbIe BHIpRXKECHUS

4A

or [Tapamenorpamm

D G

6A | OcHoBHOe cBOMCTBO npobu. Cokpaiienue aApooeit




8A | OcHoBHOe cBOMCTBO npobu. Cokpaienue aApooei. 1

9A 1

11A | CnoxeHue ¥ BEIYMTAHHUE IPOOEH ¢ OJMHAKOBBIMH 3HAMEHATEIISIMU 1

13A  |CrnoxeHue v BBIYMTAHUE APOOEH C OMMHAKOBHIMU 3HAMEHATEIISIMH. 1

14A | CnoxxeHue ¥ BBIYUTaHUE ApPOOEH C pa3HBIMU 3HAMEHATEIIMU 1

16A | CnoxxeHue 1 BEIUATAHUE JPOOEH C pa3HBIMH 3HAMEHATEIISIMHU. . 1

18A | CnoxeHue v BbIUMTAaHUE JpOOEH C pa3HbIMHU 3HAMEHATEISIMU. 1
19A | KontpompHas pabota Nel mo teme «PammonanmpHBIE npoOu W WX 1
CBONMCTBa»

21A |Ananu3 KOHTPOJIBHOW paboThl. YMHOXKEeHHE napobeir. Bo3Bemenue 1

npo0Oeit B cTeneHb

23A | YmHOXeHwue npoOeii. Bo3Benenue npoOeli B cTENeHb 1
24A | lenenue apooeit 1
26A | JlemeHnue apooeii. 1
28A | [IpeoOpa3oBaHue pallMOHANIbHBIX BHIPAKEHUI 1
29A 1

31A |[IpeoGpa3oBanue parOHATbHBIX BHIPAKEHUM. . 1

33A |[IpeoOpa3oBanue parioHATBHBIX BBIPAKEHUH. .. 1

34A | Oyskmus y= k/x u e€ rpaduk 1




36A

Oynkuus y= k/x u e€ rpaduxk.

41A

43A

38A |KoutponpHas pabora Ne2 mo Teme «ParmumonHanbHBIE APOOW W HMX
CBOWCTBa»
39A | AHanu3 KOHTPOJIbHOM paboThl. ParimonansHbIe Yrcha.

WppannonaneHble yncna

KBanpathsle kopHU. AprudmMeTndeckuil KBaJpaTHbI KOPEHb.

44A

46A

KBaapatueie kopaH. ApuMEeTHUESCKUI KBaIpaTHBIA KOPEHb..

YpaBHeHue X" =a

53A

S4A

S56A

48A | HaxoxaeHue mpuOMMKEHHBIX 3HAUCHUHA KBAAPATHOTO KOPHS
49A | OyHKIUA

y=/x 1 eé rpaduk
51A | DdyHukuus

y=/x u eé rpadux.

KBanpaTHbIii KOpeHb U3 MTPOU3BEACHNUS, APOOH , CTETICHH.

Kontponbnas padora Ne3 no teme «KBagpaTHbie KOpHU

58A |Pabora Ham ommbOkamu. BwiHeceHMEe MHOXKUTENS 3a 3HAK KOPHS.
Bnecenne MHOKUTENS MO/ 3HAK KOPHSL.
59A | BrlHeceHne MHOXHTENS 3a 3HAaK KOpHA. BHeCeHHWE MHOXHUTENS TOA

3HAK KOPHS.




61A

63A

64A

66A

68A

[IpeoOpa3oBaHue BbIpaXEHH, COIepKalie KBaAPaTHbIE KOPHU

[Ipeobpa3oBanue BbIpaXEHHM, CoIepKalie KBapaTHbIE KOPHH.

[IpeoOpa3oBaHue BEIpaXEHUH, COIEpPIKAIE KBAAPATHBIC KOPHH. ..

[IpeoOpa3oBaHue BbIpaKeHU, CoepKalue KBapaTHbIE KOPHH....

69A

KonTponbnas padota Ne4 no teme «KBaznpaTHbie KOpHI»

Pabora nHan ommOkamu. OmnpezneneHue KBaJpaTHOIO YpaBHEHUS.

Hernonnsle KBaApaTHBIE YPaBHEHHUS

76A

78A

73A | OmpeneneHue KBaJpaTHOro ypaBHeHHUs. HemnosiHble KBaapaTHbIE
YpaBHEHUs
74A | ®opMylna KOpHEW KBaIpaTHOI'O ypaBHEHUS

®opMyIia KOpHEN KBaJPaTHOTO YPAaBHEHMS.

®opmysia KOpHENW KBAJIPATHOIO YPaBHEHMUS. .

79A

81A

83A

84A

Pemenue 3a1au ¢ IOMONIIBIO KBAAPATHBIX YPABHEHUI

Pemenue 3aau ¢ nOMOIIBIO KBAIPATHBIX YPABHEHUM.

Teopema Buera




86A | KonrtpomasHas pabora N5 nmo teme «KBanpatHbie ypaBHEHUS» 1

88A |Pabora wam ommOkamu. PemeHue apoOHBIX  parOHATBHBIX 1
YPaBHEHHM
89A | Pemenue npoOHBIX pallMOHANBHBIX YpaBHEHUI 1

91A | Pemenue npoOHBIX pallMOHATBHBIX YPAaBHEHHIH. 1

93A | Pemenue 1poOGHBIX pallMOHATIBHBIX YPaBHEHUI. . 1

94A | Pemenue 3a1a4 ¢ MOMOIIBIO JPOOHBIX PAIIMOHATIBHBIX YPABHEHUH. 1

96A | Pemenue 3a1au ¢ moMOIIBIO JPOOHBIX pallMOHATIBHBIX YPaBHEHUN 1

98A |Pemenue 3a1a4 ¢ MOMOIIBIO APOOHBIX PAIIMOHATBHBIX YPABHCHHIA. . 1

103A | KonTtpomnbHas pabota Ne6 mo Teme «KBaapaTHbIe ypaBHEHUSD 1
104A | Paborta Hag omuOkaMu. YncIoBbIe HEPAaBEHCTBA 1
106A |YucnoBble HepaBEHCTBA 1
108A | CBoiicTBa UNCIOBBIX HEPABCHCTB 1
109A 1

111A | CrnoxeHue U yMHOXKEHUE YMCIOBBIX HEPABCHCTB




113A | CrnoxeHue U yMHOXXEHHUE YHCIOBBIX HEPABEHCTB. 1

114A |IlorpemHocTh U TOYHOCTh MPUOIMKEHUS 1

116A | KontposbHas pabota Ne7 mo Teme «HepaBeHCTBaY 1

118A |Pabora nHanm ommbOkamu. [lepeceuenne m OOBEIMHEHUE MHOXKECTB. 1

YucnoBele MPOMEKYTKH.

119A |Ilepeceuenue u o0beAMHEHNE MHOKECTB. UNCIIOBBIE TPOMEKYTKH. 1

121A |PemieHue HEpPaBEHCTB € OJIHOM MEPEMEHHOMN 1

123A | Pemienne HepaBEHCTB ¢ OAHOU MTEPEMEHHOM. 1

124A 1

126A |PemieHue HEpaBEHCTB C OJIHOM MEPEMEHHOM. .. 1

128A | Pemenne cucteM HEPaBEHCTB C OJHOM MMEPEMEHHOMN 1

129A 1

131A |PemieHue cucTeM HEPaBEHCTB C OJHOM TIEPEMEHHOM. 1

133A |Pemienue cucTeM HEPaBEHCTB C OJHON TIEPEMEHHOM. . 1

134A |PemieHue cuCTeM HEPABEHCTB C OJHOM MEPEMEHHOM. .. 1

136A |Pemenne cucteMm HEPaBEHCTB C OHOU MTEPEMEHHOM. ... 1

138A | KontpomnbHas padota Ne§ mo teme «HepaBeHcTBa» 1




139A

141A

143A

Pabora Hag omrmOKkaMu.

Onpe/:[eneHHe CTCIICHHU C LCJIBIM OTPHULATCIIbHBIM IIOKA3aTCIICM.

OHpeJICJIeHI/Ie CTCIICHH! C LCJIBIM OTPHULIATCIIbHBIM ITOKA3aTCJICM.

CBOMCTBA CTEIIEHH C I[EJIBIM ITI0Ka3aTelIEM

144A

146A

148A

CBOHICTBA CTEIICHH C IIEJIBIM ITI0OKA3aTEIIEM.

CranaapTHbIA BUJ YKCIIa

CranpapTHbIid BUJ YKCTIA.

149A

151A

153A

KonTponbnas padota Ne9 no teme «CTeneHs ¢ LEeabIM MOKa3aTENEeM. »

COop ¥ rpynmupoBKa CTATUCTUYECKUX JTAHHBIX

COop ¥ rpynmupoBKa CTATUCTHYECKHUX JTaHHBIX.

154A

Harmsimroe mpeacTaBlieHne CTaTUCTUYECKON HHBOpMAITIN

161A

158A |IloBTOpeHue mo Teme:
«ParmmonanbHbIE TPOOW
159A |IloBTOpeHHME MO TEME:

«ParmonanbHbie 1PpOOW»

[ToBTOpEHHKE 1O TEME:

«KBaaparHsle KOpHM U KBAIPATHBIE YPABHEHUS

163A |IloBTOpeHME MO TEME:




164A | «KBagpaTHble KOPHU U KBaJIpaTHBIC YPaBHEHUS 1

166A |IloBTOpEeHME MO TEME: 1

«Pelenue 3a1a4 ¢ IOMOIIBIO COCTABIICHUS KBaJpaTHBIX ypaBHeHHﬁ))

168A |IloBTOpEeHME MO TEME: 1

«Pelmenue 3a1a4 ¢ IOMOIIBIO COCTABIICHUS KBaJApaTHBIX ypaBHCHHﬁ>).

169A |IloBropenue no teme: «HepaBeHcTBa» 1




