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IHosicHuTEIbHASA 3aAIIUCKA

AnreOpa SBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHA
oOecrnieunBaeT M3y4YeHUE APYTUX TUCLUUILIMH, KaK €CTECTBEHHOHAYyYHOIo, TaK W
I'YMaHUTapHOTO LUKJIIOB, €€ OCBOEHUE HEOOXOAMMO AJI1 IPOJ0JIKEHUST 00pa30BaHUs
U B MOBCEIHEBHOM XU3HU. PazBuTHe y 00yyalomuxcsi HayYHbIX IPeICTaBIEHUN O
MIPOUCXOKICHUN
U CYIIHOCTH anreOpanyeckux abCTpakiui, croco0e OTPaKEHUST MaTeMaTHYeCKOU
HayKOW SIBJICHUW U MPOIECCOB B MPHUPOJIE€ M OOIIECTBE, POJIU MATEMaTHYECKOIO
MOJICTUPOBAHUS B HAYYHOM [MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHHUS U KaueCTB MBIIIUICHUS], HEOOXOAUMBIX JJIs aJanTaluy B
COBpeMEHHOM LH(PpoBOoM ob1iecTBe. M3yuenue anreOpsl eCTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTHE  yMeHHUs  HaOmOmaTh, CpaBHHBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEUCTBUSI W BBIBOJIbI, (hOPMYJIUPOBATH
yTBepxkAcHUsA. OCBOeHUE Kypca aireOpbl 00ecreurnBacT Pa3BUTHE JIOTHUYECKOTO
MBIIUICHUST OOYYaroIIUXCS: OHM HCIOJB3YIOT JEIYKTUBHBIE WM WHIYKTHBHBIC
paccyxaeHusi, o000IIeHHe U KOHKpPETU3alHio, abCTparMpoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITENBLHOU
JESATENbHOCTH  OOYyYalolIUXCsl, IO3TOMY CaMOCTOATEIbHOE pElIeHHE 3a1ad
€CTECTBEHHBIM 00pa3oM SBJSIETCS pealu3aleil JNesTeIbHOCTHOrO MPHUHIUIIA
oOy4eHUs.

B cTpykType mporpammbl ydeOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COAEPXKATEIbHO-METOANYECKUE JHUHHM: «Hucima u
BBIUUCTICHUS»; «AJNreOpandeckue BBIPAKEHUSD»; «YPaBHEHUS W HEPABEHCTBAY,
«DyHkuun». Kaxaas u3 3Tux coaepKaTebHO-METOAUYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3YUYEHUs Kypca, €CTECTBEHHBIM 00pa3oM IMepeIuieTasich
U B3aUMOJECHCTBYS C JApYrMMU €ro JHHUSMH. B Xole wu3ydyeHus Kypca
oOy4JaromuMcsl MPUXOIUTCS JIOTUYECKU PACCYKIaTh, MCIOIb30BATh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK. B CBsA3M ¢ 3TUM 1ienecoo0pa3HO BKIIOYHTH B MPOTPAMMY
HEKOTOPBbIE OCHOBBI JIOTMKH, [POHU3BIBAIOIIME BCE OCHOBHBIE Pa3Jebl
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJECHUIO 00YUYaIOIIMMHUCS
OCHOB YHUBEPCAJIBHOTO MaTEMaTUYECKOTO s3blKa. TakuM o0O0pa3oM, MOXKHO
YTBEP)KZIaTh, YTO COJAEPXKATEIbHOW U CTPYKTYpPHOW OCOOEHHOCTBIO Kypca
«Anrebpay SIBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nUHUM «YucClla W BBIUHUCICHUS» CIY>XKUT OCHOBOM st
JATBHEUIIIET0 M3yYEHUST MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYUYAIONTUXCS
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHOU
AKU3HU. Pa3BUTHE MOHATHS O YKMCIIE€ B OCHOBHOM IIKOJIE CBA3AHO C PAllMOHATbHBIMU
U UppallMOHATBHBIMH  YHCIaMHU,  (HOPMHpPOBAHHEM  TPEIACTABICHUH O
JNEUCTBUTEIIBHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YMCIIOBOW JIMHUU OTHECEHO K
cTapliemMy 3BeHy 00111ero 00pa3oBaHuUs.

Conepxanue JByX  anreOpanyeckux JUHUA —  «Anredpandeckue
BBIpQXKEHUS» U «YPABHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO Y



o0yJaromuxcs MaTeMaTUYECKOIo armapara, HeOOXOAUMOro Ui peleHHs 3anad
MaTe€MaTUKH, CMEXKHBIX MPEAMETOB M MPAKTHUKO-OPUEHTHUPOBAHHBIX 3adad. B
OCHOBHOM IIKOJE YYEOHBIM MaTepuan TpyHIUpyeTcs BOKPYT pPalMOHATbHBIX
BBIpKEHUU. AnreOpa JAEMOHCTpUPYET 3HAUYEHHE MATEMAaTUKU KakK s3bIKa IS
MOCTPOEHUSI MATeMAaTHYECKUX MOJeNiel, ONUCAaHUsl TMPOIECCOB U  SIBICHUI
peanibHOro Mupa. B 3anaun o0ydeHus anreOpe BXOIAT TaKkKe JaJbHENIIEe pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHSI, HEOOXOJUMOTI'0, B YACTHOCTH, JJIsl OCBOEHUS Kypca
uHQOpPMATUKK, M  OBJAJCHHE  HABBIKAMH  JEAYKTHUBHBIX  PAaCCYXIACHHIL.
[IpeoOGpa3zoBaHrue CHUMBOJIBHBIX (OPM BHOCUT CBOM chnelu(puyYecKuid BKIAJ B
pa3BHUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUECTRY.
Coneprxanre GyHKIMOHAIBHO-TPAQUUECKON TUHUYN HAIIEJIEHO Ha MOJyYeHHe
MIKOJIbHUKAMU 3HAHUM O (PYHKIMAX KaK BaKHEHIIed MaTeMaTH4eCKOW MOJEIH IS
OMMCAHMS U HCCIIEOBAaHUSl pPa3HO-00pa3HbIX MPOLECCOB U SIBICHUN B MPUPOE U
obmectse. M3yueHue 3T0ro marepuaia CiocoOCTBYET Pa3BUTHIO y 00yYarOIUXCs
YMEHHUS UCTIOIb30BaTh PA3JIMUHbIE BBIPA3UTEIbHBIE CPEICTBA A3bIKAa MATEMATUKU —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpMHpPOBaHUE
IpEeJICTaBICHUH O POJIM MaTEMAaTUKH B Pa3BUTUU IIUBUIIU3ALINU U KYIbTYpPHI.

COJEPXXAHUE YUEBHOI'O KYPCA (I1O TOJAM OBYUYEHUA)
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Yucna u eviyucienus

PanmnoHnanbHbIe Yucaa

Jpobu OOBIKHOBEHHBIE U JECATHYHBIE, MEPEX0] OT OJHOW (POpMBI 3amucU
npobeit k apyroi. IloHsTHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHE,
YIOPSIOYMBAHUE  pAlMOHAIBHBIX  uucell. Apudmernueckue JIEUCTBUS  C
palMoOHAIbHBIMU YKcliaMU. PellleHne 3amad U3 peallbHOM MPAaKTUKU HA YacTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTelieM: OIpejelieHne, Mpeodpa3oBaHuE
BBIPQKEHU HA OCHOBE OIPEICNICHHUS, 3aIIUCh OOJBIITNX YHCEIL.

[IporieHTsI, 3anuch TPOIEHTOB B BUE APOOH U 1poOu B BUIE TPOLICHTOB. Tpu
OCHOBHBIE 3a]1a4d Ha MPOLIEHTHI, PELICHHE 3a7a4 U3 PealbHON NPAKTUKH.

[IpuMeHeHne TPUZHAKOB JEIUMOCTH, pPAa3JIOKEHUE HAa MHOKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBucMMOCTH, B TOM 4HClIe€ TpsiMas W oOpaTHas
MPONOPLUHUOHATBHOCTH.

Anzedpauueckue svlparxcenus

[IepemeHHBIE, UMCIOBOE 3HAUYCHUE BBIPAXKEHUSI C IEPEMEHHON. JlonmycTuMbIe
3Ha4YeHUS nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus mo Gpopmynam.

[IpeoGpa3oBanne OyKBEHHBIX  BBIPAKCHUH, TOXICCTBEHHO  pPaBHBIC
BbIpaKEHUs, IpaBuia MpeoOpa3oBaHusi CyMM U MMPOU3BEACHUMN, IPABUIIA PACKPBITHS
CKOOOK Y MPUBEICHUSI MOJIOOHBIX ClaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.



OpHouneHsl 1 MHOTOWIeHBI. CTeneHb MHOrowieHa. ClokeHne, BHIYUTaHuE,
YMHOXXEHHE MHOTOYJICHOB. DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHHS: KBAJPAT CYMMBI
U KBaJpat pasHocTH. Popmyia pa3HOCTH KBaApaToB. PaznoskeHne MHOTOYWICHOB Ha
MHO>KHUTEIIH.

Ypaenenusn

YpaBHEHHE, KOPEHb YpaBHEHHUs, MpaBWJIa MPEOOpPa30OBaHUS YPaBHEHHS,
PABHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEU JTMHENHOTO
ypaBHEHHUSI, pellIeHUE IMHEHHBIX ypaBHeHU. COocTaBlIeHNE YPaBHEHHH IO YCIOBUIO
3amaun. Perienne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUIA.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagur®. Cucrema nByx
JUHEWHBIX YpaBHEHHU C JABYMs IEPEMEHHBIMHU. PelieHne cucteM ypaBHEHHI
criocoboM MoACTaHOBKHU. [IpuMeps! pereHus TeKCTOBBIX 3a4a4 C IIOMOIIBI0 CUCTEM
YPaBHEHUM.

Koopounamowt u epagpuxu. @ynkyuu

Koopaunara Touku Ha mpsiMoii. YncIoBeIe MPOMEXKYTKH. PaccTosiHue MexIy
IBYMSI TOUKAMH KOOPJIUHATHOMN TPSMOIA.

[IpssmoyroinibHas cucrema koopauHat, ocu OX u Oy. AbGcuucca v opauHaTa
TOYKH Ha KOOPJIWHATHOH MIIOCKOCTH. [IpuMeps! rpadukoB, 3a1aHHBIX (pOpMyITaMH.
Yrenue rpaKoB peasbHBIX 3aBUCUMOCTEH.

[Tonsitue ¢dynkuu. I'padux ¢Gyskmuu. CoiictBa (yHkuwmid. JluHelHas
byukuus, eé rpadpuk. I'padux dynkuuu y = KX + b. Ipaguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTNEM JIUHEUHBIX YPAGHEHULL.
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Yucna u eviyucienusn

KBampaTHeiii kopeHb U3 uucna. llomamue 060 uppayuoHaibHOM Hucie.
Hecamuunvie npubnudxcenus uppayuonaivHolx yucen. CBOMUCTBa apuPMETHICCKUX
KBaJIpaTHBIX KOPHEH U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUHN
Y BBIYUCIICHUSM. [[elicmeumenbHble yucia.

Crenens ¢ 1enbIM NOKa3aTeneM U e€ cBorictBa. CTaHmapTHas 3alKCh YUCIIA.

Anzebpauueckue evipasrcenus

KBanparselii TpEXWwIeH; pa3loKEHUE KBAAPaTHOrO TpEXWIEHAa Ha
MHOKUTENH.

AnrebGpandeckass apoo6s. OCHOBHOE CBOWCTBO aireOpanyeckod Apoow.
CnoxxeHue, BBIYHTAHHE, YMHOXXCHHE, JeJeHHE alreOpandeckux JpoOei.
PanrionanbHbie BhIpaKEHUS U UX MPe0Opa3OBaHUE.

Ypaenenun u nepasencmea

KBagpartnoe ypaBHeHHe, popMyIia KOpHEH KBaJpaTHOTO YpaBHEHUs. Teopema
Buema. Pemienne ypaBHEeHMI, CBOASIINXCS K JIMHEWHBIM U KBaApaTHBIM. [ [pocTeime
IpOOHO-pAIIMOHAILHBIE YPABHEHHUSI.

I'paguueckan unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEHHbIMU U CUCTNEM
JUHEUHbIX YpasHeHuli ¢ 08ymMs nepemeHuvimu. [lpuMepbl pelieHus CUCTEM
HEJIMHEWHBIX YPAaBHEHUM C JIByMsI IEPEMEHHBIMH.



Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW.
CucTembl JIMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

Dynkyuu

[lonstue ¢ynkuun. OO6macTb oONpeneneHuss U MHOXKECTBO 3HAUYECHUU
¢ynkuuu. CriocoOs! 3aanus pynkuuid. ['paguk ¢ynkuuu. UteHue cBONCTB
¢ynkuuu no e€ rpaduxy. [Ipumepbirpa@ukoB ¢GyHKIMMA, OTpaXKaIOMKUX
peasbHbIE TPOLECCHI.

OYHKIMY, OINHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPIMOHAIBLHbBIE

3aBucMMOCTH, ux Tpaduku. Dymxkmum y = X5, y = x5, y = VXY = ﬁ_

I'paghuueckoe pewenue ypasnenuil u cucmem ypagHeHul.
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JedcTBUTEIbHbIC YHCTIA

PanvonanbHble YUCHa, UppayuoHaibHvie YUCId, KOHeUHble U OecKOHeuHble
oecamuunvle Opoou. MHnoosxxcecmeo OelicmeumenvHulX yucel, OeucmeumeibHble
yucia Kak — OeckoHmeuHvle  Odecamuynvle Opobu. Bzaumno  oonoznaunoe
COOMBEMCMEUe MeHcOy MHONCECMBOM OCUCMBUMENbHbIX YUCel U KOOPOUHAMHOU
NPSAMOI.

Cpasnenue OelicmeumenvHbiX yucen, apugmemuueckue Oeucmeus ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepennsi, npudInkeHusi, OUCHKH

Pa3mepbl OOBEKTOB OKpYXKAIOIIETO MHpA, IJIUTEIBHOCTh TMPOIECCOB B
OKPYKaIOLIEM MHpE.

[TpubnuxénHoe 3HaYCHNE BEIMYUHBI, TOUHOCTH MpUOIKeHus. OKpyrieHue
yucen. [Ipukuka u oeHka pe3yJibTaTOB BBIYUCICHUM.

Ypasnuenusn u nepasencmea

YpaBHeHus ¢ OTHON NepeMeHHOU

JluneriHoe ypaBHeHUE. PelnieHue ypaBHEHUW, CBOISIIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pewienus ypaguenut. mpemve U 4emeepmou
cmenemetl pasioHceHuemM Ha MHOMCUMEU.

Peuienrie npoOHO-pallMOHANIBHBIX YPaBHEHHUI.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckKiuM METOIOM.

Cucrembl ypaBHeHH i

VYpaBHeHHe ¢ AByMs MEPEMEHHBIMH U €ro rpaduk. Peuienune cucrem IByX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMHU. PellIeHne CUCTEM JIBYX YPaBHEHHI,
OJTHO M3 KOTOpPHIX JIMHEWHOE, a Jpyroe — BTOpOH cremenu. [ paduyeckas
WHTEPNPETALNS CUCTEMbI YPABHEHUH C IByMS IEPEMECHHBIMHU.

Petiennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOM. Pemenuwe cucrem



JUHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
I'padrueckass uHTEpnpeTanys HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

Dynkyuu

KBagpartnunas ¢yukuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHaThI
BEPIIMHBI TapadoJIbl, 0Cb CAUMMETPUH MAPaOOJIbI.

['paduku (yHKIIHIA: y = kx, y = kx + b, y = X4
y= m/y=k MHIX CBOCTBA.

Yucnoewie nocnedogamenbHocmu

Omnpenesienue H cocoObI 3aJaHUA YHUCIOBBIX MOCAEA0BATEIbHOCTEM

[loHsiTHE YMCIOBOM IOCIENIOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOI dpopMyno u Gopmysoit N-ro uieHa.

ApudmMeTrnyeckasi ¥ reoMeTprUYeCKasi IPOrpeccum

Apudmernyeckas U reomeTpuueckas mnporpeccud. Gopmynisl N-ro yjaeHa
apu(PpMETUIECKON 1 T€OMETPUUYECKON MPOTPECCUi, CyMMbI MIEPBBIX N UJIECHOB.

H3o06padicenue unenos apugmemuueckou u 2eomempuieckou npocpeccull
MOYKAMU HA KOOPOUHAMHOU NnaocKocmu. JIunetinvlil u KCHOHEHYUATbHbIU POC.
Cnooicnvle npoyenmeol.

IJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATHI
OCBOEHUSIIIPUMEPHOU PABOYEHN ITPOI'PAMMBI
KYPCA «AJITEBPA» (II0 TOJAM OBYUYEHUS)
OcBoeHnne ydeOHOro Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO OOIIETO
O6paSOBaHI/I}I JOJI2KHO 06€CH€‘{I/IBaTI> AJOCTHMKCHHUC CIICAYIOMINX TIPECAMCTHBIX
00pa3oBaTEIbLHBIX PE3YIbTATOB:

7 KITIACC

Yucna u eviuucienus

BrimonHaTh, coueTasi yCTHbIE M TUCBMEHHBIE MPHUEMBI, apudmeTHueckue
JNEUCTBHS C PALlMOHAIBHBIMU YUCIIAMU.

HaxonuTh 3Hau€HUs] YKCIOBBIX BBIPAXKEHHM; MPUMEHSATH PA3HOOOpPA3HbIE
CIOoCcOOBI W MPUEMBI BBIUYMCIICHHUS 3HAYCHUIN JPOOHBIX BBIPAKECHUA, COMEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIEC POOH.

[lepexoanTh OT OAHON (POPMBI 3aIUCH YHUCEN K IPYyrou (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OCCKOHEYHYIO NECATUYHYIO ApoOs). CpaBHUBATH U
YHOPSIIOYMBATH PALIMOHAIBLHBIE YHCIA.

OKpyTIJISITh YKCIa.

BbINOMHATH NPUKUAKY U OLIEHKY pPe3yJibTaTa BEIYMCICHUH, OLIEHKY 3HAYCHU
YHCIIOBBIX BHIPOKCHUIA.

BbInonHATh AEHCTBUS CO CTENEHAMU C HaTypaJIbHBIMU MOKa3aTEIsIMHU (C
OMOpO HA CIIPABOYHYIO UHPOPMAIIHIO).

[IpuMeHsT,  NpU3HAKK ~ JEJIUMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJbHBIX YHCEIL.



Pemiate mpocteiiiiiue mpakTUKO-OPUEHTHUPOBAHHBIE 3a7a4M, CBS3aHHBIE C
OTHOILIGHUEM  BEJIWYUH, MPOMOPIUOHAIBHOCTbIO  BEJIUYWH, MPOICHTAMU;
HMHTEPIPETUPOBATH PE3YyIbTAThI PEUICHUS 3a/1a4u C YI4ETOM OTPaHUUYCHUM, CBSI3aHHBIX
CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTUpOBaTbHCSI B TMOHATHSAX W OMNEPUPOBATH Ha 0a30BOM YpOBHE
anreOpanyecKo TEpMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPOKEHUN NPHU 3aJaHHBIX 3HAYEHUAX
MePEMEHHBIX.

Beimonusate  mpeoOpa3oBaHus — IEJOTO  BBIPAKEHHs] B MHOTOYJICH
IPUBEJICHUEM MOJIOOHBIX ClIaraéMbIX, PACKPHITHEM CKOOOK.

BoeIonHATh YMHOXKEHHE OJIHOWIEHAa Ha MHOTOYJIEH W MHOTOWIeHAa Ha
MHOTOYJICH, TPUMEHATh (POPMYJBI KBajpaTra CyMMblI M KBajpara pa3HOCTH (C
OIOPOW Ha CIIPaBOYHYIO HH(POPMAIIHUIO).

OcyHiecTBISATh Pa3IOKEHUE MHOTOUYJIEHOB HAa MHOXHUTEIU C TMOMOIIBIO
BBIHECEHHUSI 32 CKOOKH OOIIEr0 MHOXKHUTEJIS, TPYIITUPOBKH CJIaraeMbIX, IPUMEHEHUS
dbopmys COKpaIEéHHOT0 YMHOKEHHS (C OMOPOM Ha CIIPAaBOYHYIO MH(POPMAIIHIO).

[TpumensaTh MpeoOpa3oBaHUsi MHOTOUWICHOB JJIs PEIICHUS PAa3IMYHBIX 3a/1a4
U3 MaTEeMaTHUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTEMEHEW C HATYypallbHBIMU IOKA3aTEeISIMU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OMIOPOM Ha CIIPaBOUYHYIO0 HH(POPMAIIHUIO).

Ypasuenua u nepasencmea

Pemate nuHEHHbIE ypaBHEHUS C OAHOW NMEPEMEHHOW, NMPUMEHSS MpaBUia
nepexoqa OT UCXOJHOTO0 YPaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBisercs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

Nmers mpencraBienne o rpad@uyuecKuX METOJax MPU PEIICHUH JTUHEHHBIX
YPaBHEHUHN U KX CUCTEM.

[lonOupaTs TpUMeEpbl Tap 4YHUCEN, SIBISIONIUXCS PEIIEHUEM JMHEHHOTOo
YPaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouThb B KOOPAUHATHOM MJIOCKOCTU TPadUK JMHEHHOTO YPaBHEHHS C IBYMSI
MIEPEMEHHBIMH; TIOJB3YSACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pemiats cuctembl ABYX JTUHEUHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMH, B TOM
qrciie rpaduaecku (¢ Omopoit Ha ANTOPUTM YIEOHBIX JEHCTBUN).

CocraBiTh (MOCiie COBMECTHOTO aHalu3a) U pellaTh JIUHEWMHOE YpaBHEHUE
WU CHUCTEMY JIMHEHHBIX YpaBHEHUW MO YCIOBHIO 3aJayd, WUHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJlauyl MOJTYYEHHbBIN PE3YIIbTAaT.

Koopounamot u cpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, MHTEPBAJIbI; 3aMUCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKU MO 33JaHHBIM KOOPAWHATAM;
CTpoHTh rpaduku TuHEHHBIX QyHKIMA. CTpouTh rpaduk Gynkuun y = kx + b.

OnuchiBaTh € MOMOLIBIO (DYHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU (M0 aJTOPUTMY YUEOHBIX EUCTBUM): CKOPOCTb, BPEMSI, PACCTOSIHUE;



LI€Ha, KOJINYECTBO, CTOUMOCTh; TPOU3BOJIUTEIBLHOCTD, BpeMs, 00bEM PadOTHI.
HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumaTte rpaduyeckuid croco0 MpeCTaBICHUS U aHAIW3a UHPOpPMaLUU;
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALUIO U3 TPaUKOB PeAIbHBIX POLIECCOB
U 3aBUCHUMOCTEM.

8 KJIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOMXECTBE JIEHCTBUTEIBHBIX
quces Jis1 CPAaBHEHUS, OKPYTJICHUS U BBIYMCIICHUN;, U300paXkaTh JNEeHCTBUTEIbHbIC
YyuCcia TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpumensaTs TOHSTHE apU(METHUYECKOTO0 KBAJPATHOT'O KOPHS; HAXOJUTh
KBaJIpaTHbIC KOPHH, MCIOJIb3YS MPU HEOOXOJUMOCTHU KAJIbKYJSTOP; BBITIOITHATH
npocTeiire npeoOpa3oBaHUsl BBIpAKEHUN, COACPXKAIIMX KBaJApPAaTHbIE KOPHH,
UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnons3oBaTh 3anmucu OOJIBIIMX M MaJIBIX YUCEN C TTOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

Anzebdpauueckue svlparxcenus

[IpyuMeHATh TOHATHE CTENEHU C 1EJbIM [O0Ka3aTeJeM, BBINOJHATh
npeoOpa3oBaHusl BBIPAKECHUM, COJIEpXKAIUX CTENEHU C LEJbIM IoKa3areineM (¢
UCIIOJIb30BAaHUEM CIIPABOYHON HH(POPMALIHH).

BhINOJIHATE HECTOXKHBIE TOXKJIECTBEHHBIE NMPE0Opa30BaHUs PAIlMOHATBHBIX
BBIP@KEHU HA OCHOBE MPABUJI JIEUCTBHUI HaJl MHOTOWIEHAMHU U alredpandyecKuMu
TPOOSIMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIIH.

[TpumensaTs TpeoOpa3zoBaHus BEIPAKEHUN A PEIICHHS Pa3IMYHBIX 3a7a4 U3
MaTE€MAaTHKH, CMEXKHBIX IPEAMETOB, U3 PEATLHON MPAKTUKHU.

Ypaseuenuna u nepasencmea

PemaTe tuHeliHbIC, KBaIpaTHBIC YpaBHEHUS (C UCTIOJIB30BAaHUEM CIIPAaBOYHOM
uHGOpPMAIINK) U PAIlMOHAJIbHBIE YPaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUU C ABYMS IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHNSI YPABHEHUM U CUCTEM YPABHECHUU, B
TOM YHUCJIE C TPUMEHEHHEM rpaduuecKuX MpeacTaBleHni (YCTaHABIMBATh, UMEET
71 ypaBHEHUE WM CUCTEMA YPaBHEHUM PELICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.) C
OTIOPO¥ Ha aJTOPUTM YUEOHBIX JICHCTBHM.

[lepexoanTh OT CIIOBECHOW (OPMYIHMPOBKH 3adaud K €€ anreOpandeckoi
MOJIEJIA C TIOMOIIBIO COCTABJICHUS YPAaBHEHHUS WJIM CHCTEMBl YpPaBHEHHI,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLICHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX CUCTEMBI; 1aBaTh
rpauUecKy0 WIUTIOCTPAlMI0 MHOMKECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.
Dynkuyuu
OnepupoBaTh Ha 0a30BOM ypOBHE (YHKIIMOHAJIbHBIE TMOHATHUS U S3bIK



(TepMHHBI, CUMBOJIMYECKHE OOO3HAUCHMS); ONMPEACISITh 3HaUeHHE (YHKIMU IO
3HAYEHUIO APIyMEHTa; ONPENEsATh CBOMCTBA (PYHKIMH 1O €€ rpaduKy.
Ctpouth rpaQuKy dIeMEHTapHBIX QyHKIUK BUAa , Y = X%, Y = X3,y =+/x ,

y= k omnuceBath cBoiicTBa uymcnoBoi GyHKIuUH 1O €€ Tpaduky (mpH
X

HEO0OXOAUMOCTH C HAIPABJISIONICH MOMOIIBIO).

9 KJUIACC

Yucna u eviuucienusn

CpaBHUBaATh M yHOPSAOYMBATH pPAllMOHAIBHBICE U UPPALMOHAIBHBIE YHUCTA.

BoinonusaTe apudmernyeckue NeMCTBUS ¢ pallMOHATBLHBIMU YUCIIaMH,
coyeTas YCTHbIE M MHUCbMEHHbICE MPUEMBI, BBINOJHATH BBIYUCICHUSA C
UppalMOHAIbHBIMU YHCIIAMU.

Haxonuth 3HaueHusi CTENEHEW C UEIbIMH I[OKa3aTeasIMU U KOPHEW;
BBIYUCIIATh 3HAYEHUS YUCIOBBIX BBIPAXKECHUH.

OKpyraarh NEUCTBUTEIbHBIE 4YHWCIA, BBIMOJHITH MNPUKUIKY pe3yJibTaTa
BBIYMCIICHUH, OIIEHKY YHCJIOBBIX BBIPAKEHUI.

Ypaséuenua u nepasencmea

Pemiats MHEHBIE U KBAIpaTHBIE YPABHEHUS, YPABHEHUSI, CBOJIAIIIUECS K HUM,
npocteiime IpoOHO-pallioOHaIbHbIE YPaBHEHUS.

Pemare mnpocreiiine cucTteMbl ABYX JIMHEWHBIX YPAaBHEHHUM C JBYyMS
NEPEMEHHBIMU U CHUCTEMBI JIByX YpPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE
ABJISIETCS IMHEWHBIM (IT0 BU3YaJILHOU OIOpe).

PemaTte mpocTeiiiime TEKCTOBBIE 3a7adyd anreOpandeckuM CrocodboM ¢
NOMOILIBIO COCTABJIICHUS YPaBHEHHS WM CHUCTEMBI ABYX YpPaBHEHUW C JAByMs
EPEMEHHBIMU.

[IpoBoauTH MPOCTENUIINE UCCIECAOBAHUS YPABHCHU U CUCTEM YPABHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpauuecKux mpecTaBieHui (yCTaHABIUBATh, UMEET
JIY YpaBHEHUE WJIU CUCTEMA YPABHEHUM PEUIEHUs, €CIIA UMEET, TO CKOJIBKO, U TIp.).

PemaTh nuHeliHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA; HM300paXkaTh
pPEILICHUE HEPABEHCTB HA YMCIOBOM INPSIMOM, 3aIlUCHIBATh PELUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JIMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB,
BKJIFOYAIOIINE KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HAa YKCJIOBOU MPSIMOM, 3aMMCHIBATH PELICHUE C IIOMOILIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 3a/1a4.

Dynkuyuu

PacrioznaBaTth (GyHKIMH M3y4eHHBIX BHIOB. [lOoKa3bIBaTh cXeMaTHYECKU
pacrooKeHHe Ha KOOPIWHATHOW IUIOCKOCTH rpadukoB GyHkuuid Buma: y = KX,

y=kx+b,,y=ax2+bx+c,y=x%y = V% Y =% B 3aBucumocty ot 3Hauenuii
X

K02 (PHUIMEHTOB; ONMUCHIBATH CBOMCTBA () YHKIIHH.

Crpouth U U300pakaTh CXEMATHUYECKU T'paPUKU KBAJAPATUUYHBIX (DYHKIUA,
OTHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKITHI MO WX Tpaduxam.

PacrioznaBaTh KBaagpaTHIHYyIO (PYHKIHIO 11O (pOpMYyIie, MPUBOIUTH PUMEPHI



KBaIpaTUYHBIX (YHKLIUNA U3 peaabHOU KU3HU, PU3UKHU, TEOMETPUU.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacnio3HaBaTh apu(@METHUYECKYI0 U TE€OMETPUYECKYIO IMPOTPECCUU MPHU
pa3HbBIX Crlocobax 3agaHusl.

BbINONHATE BBIUMCIEHUS C HCHOJIB30BaHMEM (GOpMyn N-ro ujeHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpeccuil, CyMMbI MEPBbIX N YJIEHOB (C
OTOpPOH Ha CIIPABOYHYIO UHPOPMAIIHIO).

Pemats 3amaun, cBA3aHHBIE C YHCIOBBIMHU ITOCIEN0BATEIBHOCTIMH, B TOM
quclie 3aJauyd U3 pealbHOM KHU3HU (C UCHOJB30BAHUEM KaJbKYJSATOpA,
U(GPOBBIX TEXHOJIOTUI).



IHosicHUTEJABLHAA 3AIINCKA

OO6mume nenu u3ydeHus yueOHOro kypca «l'eoMerpusi» mpeacTaBieHbI B
I[TOOIT OOO. OHu 3akiIrOYarTCsA, NPEXKIE BCErO0 B TOM, YTO Ha YpOKax
reOMETpUU OO0YyYaIOIUUCA YYUTCA MPOBOJUTH OKA3aTENbHBIE PACCYKIEHUS,
CTPOUTH JIOTHYECKHE YMO3AKIIOYEHUS, TOKA3bIBaTh UCTUHHBIE YTBEPKICHUS U
CTPOUTh KOHTPHPUMEPHl K JIO)KHBIM, MPOBOJAUTH PACCYXKACHHUS  «OT
MPOTUBHOIO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHBIE
yTBepkJeHus. B  o0yyeHMM yMEHHI0O pacCyXJIaTb COCTOMT  BaKHOE
BOCIIUTATENIbHOE 3HAY€HUE U3YYEHHs] TE€OMETpPUM, TMpUCYIIee HMEHHO
OTE€YECTBEHHON MaTEMaTUYECKOH IIKOJIE.

Bropoii 1enpio M3yueHusi TeOMETpUHU SIBIIETCA MCIONb30BaHUE €€ Kak
MHCTPYMEHTA IMPHU PEIICHUH KaK MaTeMaTHYeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pEAIbHOW KU3HU. OTOMY COOTBETCTBYET BTOpa,
BBIUMCTUTENbHAS JUHUS B U3YYCHUU T€OMETpPUH B 1IKouse. [ 3Toro yuurento
pEeKOMEHIyeTcsl  MoA0upaTh  3aJauyd  MPAKTHUYECKOro  Xapakrepa  JUis
paccMaTpUBAEMBbIX TEM, YUUTh O0YUYaIOIIUXCS CTPOUTHh MAaTEMAaTUUYECKIE MOJIETU
peaNbHBIX JKM3HEHHBIX CHUTyal[Md, MPOBOAUTH BBIYMCICHUS U OLEHUBATH
aJIeKBaTHOCTh MOJIy4YEeHHOro pe3ynbTara. KpailHe BaKHO NMOMUYEPKUBATH CBSA3HU
reOMETPUH C IPYTUMU NpeaMETaMU, MOTUBUPOBATH UCIIOJIb30BATh ONPEAEICHUS
reoMeTpuyYecKkux (Guryp © MOHATHH, JIEMOHCTPUPOBaTh IPHUMEHEHUE
[OJYyYEHHBIX YMEHUH B (u3MKe M TexHHKE. OTH CBA3M Haubojee spKo
BUIHBI B TEMax
«Bektopb», «TpUTrOHOMETPHUUYECKHE COOTHOLICHHsA», «MeTox KOOpAHHAT»
1
«Teopema [Tudaropar.

COHEPXAHUE YUEBHOI'O KYPCA (ITO I'OJJAM OBYUEHM )

7 KIIACC
Hauanbapie nmonsitust reomerpun. Touka, mpsimMasi, OTPE30K, Jyd. YTOJ.
Bupe! yriioB. BepTukaneHble U cCMexXHbIE yIuibl. buccektpuca yrina. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh M NEPIEHAUKYISIPHOCTD IPSMBIX.
Cummempuunvle  ueypoi. OcHosgnbie ceoticmea ocesoil
cummempuu®®.
[Iprmepsl CUMMETPUHN B OKPYKAFOIIEM MUPE.
OcHogHble NOCMPOeHUsL ¢ NOMOWbIO YUPKYIA U TUHEUKU.
TpeyronpHuk.  BwicoTa, MeamaHa, OHCCEKTpuca,  HUX
cBolicTBa.PaBHOOEIpEHHBIN U paBHOCTOPOHHHUIA
TPEyroJIbHUKU. HepaBeHCTBO TpEYroabHUKA.
CBoiicTBa W TpU3HAKU PAaBHOOEAPEHHOrO TpeyroiabHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.
CpolicTBAa W TPHU3HAKA MAapaUICIbHBIX Mnpsmbix. Cymma  yrios

TPEYroJabHUKA.



Bremnue yrisl TpeyroiabHUKA.

[IpsMoyronbHBIA TpeyrodbHUK. CBOHCTBO MEIWAHBI IPSAMOYTOJIBHOTO
TPEyrojlbHUKa, NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIXTPEYTOJAbHUKOB. [IpsiMOyronbHbIN TpeyroibHUK ¢ yriioM B 30°.

HepaBeHcTBa B reOMETpUU: HepaseHcmeEo mpey2oibHUKa, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa O OOJIbIIEM YyIyie U OONbIIEH CTOPOHE TPEyrOJIbHUKA.
ITeprieHauKYJISAp U HAKJIOHHAS.

I'eomempuueckoe mecmo mouek. buccexkrpuca yria U CEpeIUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK N'€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa M JHAMETP, HX CBOMCTBA. B3anmmHoe
PACIIONIOKEHHE OKPYKHOCTH M npsiMoi. KacarenpHas u cekyiasi K OKpYKHOCTH.
OKpyXHOCTb, BIHCAHHAs B yroji. BrnucanHas W onMcaHHasg OKPYXKHOCTH
TPEYrOJIbHUKA.

8 KUIIACC

Yerpipéxyroapuukn. [lapamienorpamMm, €ro TpU3HAKK M CBOWCTBA.
YacTHbie ciydan MapauiesiorpaMMoB (MpsIMOYTOJIBHUK, POMO, KBaapar), HX
Npu3HAaKW M CBoMWcTBa. Tpamerus, paBHOOOKas Tpamerusi, €€ CBOWCTBA U
npu3Haku. [IpsMoyrobHas Tparemnus.

Memoo yoeoenus meduanwl. Llenmpanvuas cummempust.

Teopema Daneca u meopema o nponopyuoHanvHvlx ompeskax. CpenaHue
JUHUU TPEYTOJIbHUKA U Tpaneuu. Llenmp macc mpeyeonvHuxa.

Ilooobue mpeyeonvruxos, xodpguyuenm nooodbus. Ilpuznaku noooodus
mpey2oabHukos. llpuMeHenre noao0us Mpu peleHuy MPaKTUIECKUX 3a/1a4.

CaoiicTBa 1uiomnaae reomerpuueckux ¢uryp. GopMmyssl A MIIOMIANA
TpEeYroJibHUKa, TapajenorpaMmma, pom6a u tpaneruu. OTHOIICHUE TJI0MAaeH
oTI00HBIX Puryp.

Breruncnenne rmiomaned  TPEeyroJbHUKOB M MHOTOYTOJIBHHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsr I[Iudaropa mpu penreHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYTOJIHHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMETpuYecKue (PyHKIUU
yrioB B 30°, 45° u 60°.

BrnucanHbple U LEHTpanIbHBIE YIJIBI, YTOJ MEXIY KacaTeJbHOM U XOPIOW.
Yrmel  Mexay XopJaMu U CeKyIIMMH. BrucaHHbIe ¥ ONHCAaHHBIE
YEeThIPEXYTOJIBbHUKH. B3auMHOE pacnosiokeHue IByX OKpyxkHocte. Kacanue
okpyxHocTei. O0mIre KacaTeabHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yramoB ot 0° pgo 180° OcnHoBHOE
TPUTOHOMETpUUECKOE TOXK1ecTBO. DOpMyIibl MpUBEACHUSI.

Pemenne tpeyronpHukoB. TeopemMa KOCHHYCOB W Te€OpeMa CHHYCOB.
Pelienrie mpakTUYeCKHX 3a7ady C HCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBICUHYCOB.



lIpeobpazosanue nooobus. [lo0obue coomeemcmeenHvix I1eMeHMO8.

Teopema o npoussedenuu ompe3Ko8 Xopo, meopemvl O NPOU3EeOeHUU
OMPe3K08 CeKyWUx, meopema o Keaopame KacameabHOou.

Bektop, mimHa (MOAYJb) BEKTOpA, COHAIPABICHHBIE  BEKTOPHI,
MPOTHBOIONIOXKHO  HAMpPaBIEHHBIE BEKTOPBL, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalliy HajJ BEKTOpaMu. Pa3nokeHne BEKTOpa 1Mo JABYM
HEKOJJTMHeapHbIM BekTopaM. KoopauHaTel BekTopa. CKansipHOE MPOU3BEACHHE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHHSI JIIMH U yTJIOB.

JlekapTOBBl KOOpAWHATHl HA IUIOCKOCTH. YpaeHeHnus npsamou W
OKPY)KHOCTH B KOOpIHMHATaX, MEPECeYCHHE OKPYKHOCTEH W TPsSMBIX. MeTon
KOOPJHMHAT U €T0 MPUMEHECHHE.

[IpaBunbHbIE MHOTOYTONBbHUKH. JlnmmHa oOkpyXHOCTH. ['pamycHas wu
pajnaHHas Mepa yria, BBIUMCICHHE JJIUH Iyr OKpyx)HocTed. [lnomane xpyra,
CEKTOpa, CETMEHTA.

Hsuoicenus niockocmu u eHympeHtue cummempuu gueyp (dnemeHmapHbie
npedcmasnenus). Ilapannenvuoiii nepernoc. Ilosopom.

IVIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI
OCBOEHUS IPUMEPHOUN PABOYEN TPOTPAMMObBI
KYPCA «TEOMETPUS»(IIO TOJJIAM OBYUEHMUS)

OcBoenne yueOHOro kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
O6p&30BaHI/I}I JOJI2KHO 06€CH€‘{I/IBaTB AJOCTHMIKCHHUC CIICAYIOIIUX IMPCAMCTHBIX
O6p&30BaTeJILHLIX PE3YyJIbTATOB:

7 KIIACC

Pacrio3HaBaTh W3y4YeHHBIE TE€OMETpUYECKHE QUTYPBI, OIMPEACNATh HX
B3aMMHOE PACMOJIOKEHHE, M300paKkaTh T€OMETPUYECKUE (UTYPHI; BBIOIHITH
YepTeX U IO YCIOBHIO 3adaud. V3MepsTh JTUHEHHBIE U YIJIOBBIE BEIUYHHBI.
PemaTp3anaun Ha BEIYKMCIEHUE JJIMH OTPE3KOB U BEJTUYHH YTJIOB.

Jlenate rpyOyr0 OILIEHKY JMHEHWHBIX W YIJIOBBIX BEIWYWH TNPEIMETOB B
peaNbHON KU3HH, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. PazmuuaTe pazMepsl 3THX
00BEKTOB IO MOPSAAKY BETHYHUHEI.

CtpouTh 4epTeKd K TEOMETPUYECKMM 3ajadyaM (C MCHOJIb30BAHHEM
CMBICIIOBOM  OTMOpBI: HABOJAIIME BOMPOCH W/WJIM aNropuTMa Y4eOHBIX
JNEUCTBHI).

[lonb30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKK U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB MPY PEIICHUH 3a1a4.

[IpoBoANTE [OKA3aTENbCTBA HECIOXKHBIX T€OMETPHUUECKUX TEOPEM.

[Tonb30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, TMPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJIHLHOTO
TPEYTOJIbHUKA, B PEIICHUH TEeOMETPUUYECKUX 3a7ad (C HCIOJIb30BAHHEM
3pUTENHON HATJISITHOCTU W/WIIA BEPOAILHOU OIOPHI).

OnpenensTh MapauieIbHOCTh MNPSIMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
oOpa3zyerc HUMU cekyias. Onpenenstb NapauieIbHOCTh MPSIMBIX C MTOMOIIbIO



PaBEHCTBA PACCTOSAHUN OT TOYEK OJHOU MPSAMOU 10 TOYEK APYroM MpsSMOM.

Pemate 3a1aun Ha KiieTyaToi Oymare.

[IpoBOAMTH BBIUMCIEHUS M HAXOJIUTh YHCJIOBbIE U OYKBEHHbIE 3HAUYCHMS
YIJIOB B TE€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBONCTB VIJOB, OOpa30BaHHBIX IpHU
[IEPECCYCHUN JIBYX Napajule/IbHBIX IPSAMBIX CeKywed. Pemars mpaxkruyeckue
3a/1a4M HA HAXOXKJCHUE YIJIOB.

NMmeTs npencraBieHue 0 NOHATUE TEOMETPUUECKOTO MECTA TOYEK.

@opMyIMpPOBaTh ONPEAEIECHUS OKPYKHOCTH M Kpyra, XOpAbl U IHaMETpa
OKPY’KHOCTH, IOJb30BaThCA UX CBOWCTBAMH. YMETh NPHUMEHATH 3TH CBOMCTBA
[P PELICHUH 3a]1a4.

OpueHTUpOBaThCSI B MOHATHUAX: OINMCAHHAs OKOJIO TPEYTOJbHHKA
OKPYXHOCTb, LICHTP ONUCAHHOM OKpYyx)HOCTH. OniepupoBaTh Ha 6230BOM ypOBHE
(akTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B OJJHOM
TOYKE, U O TOM, YTO CEPEIUHHBIEC MEPIEHAUKYISIPHI K CTOPOHAM TPEYrOJbHUKA
NIEPECEKAIOTCSA B OJTHOM TOYKE.

OpueHTHpOBaTbCA B TOHATHSIX W ONEPUPOBATh Ha 0OAa30BOM YpPOBHE:
KacaTelbHas K OKPYXKHOCTH, T€OpeEMa O MEPHEHAUKYISIPHOCTH KAacaTEIbHOU M
paguyca, IpOBEIEHHOTO K TOYKE KaCaHHUs.

HNMers mpencraBiaeHue O IMPOCTEUIIMX N€OMETPUYECKUX HEPABEHCTB, UX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKUE IIOCTPOCHHUS C IIOMOIIBIO
LUPKYJIS UITUHEHUKU.

8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.

OpueHTupoBaThCcsi B NOHATHUM — TOYKM IEPECEUYEHUs] MeAuaH
TpeyroJjibHUKa (IIEHTpa MaccC) B PEIICHUU 3a]1ay.

Brnanerp mnoHsAITUEM CpeaHEH JIMHUM TPEYroJdbHUKA W Tpareluu,
MPUMEHSTh MX CBOMCTBA MPHU PEIICHUH MNPOCTEUIINX Te€OMETPUUYECKUX 3a/aad.
Nmets mpencraBienue o teopeme daneca U TeopeMe O MPONOPLHMOHATIBHBIX
OTpe3Kax, MPUMEHATh MX ISl PEHICHUs MNPAKTUUYECKUX 3aaad (C Oomopoil Ha
3pUTEIbHYIOHATISIAHOCTD ).

[TpumeHsATh, pU3HAKKU TOAO00US TPEYTOJHbHUKOB B PEIICHUU HECIOXKHBIX
r€OMETPUYECKHUX 3a/1au.

[Tonp3oBaTecst Teopemoit [ludaropa mns pemeHUs TEOMETPUUYECKUX H
MPAKTHYECKUX 33/1a4.

Brnanerp nNOHATHSIMM CUHYCa, KOCHHYCa M TaHI€HCa OCTpOro yria
NPSIMOYTOJILHOTO  TpeyrojibHUKa. I[lonb30BaThcsi JTUMU  TOHATUAMHU IS
pelieHns MpaKkTUYeCKUX 3a7ay (Ipu HEOOXOJMMOCTH C ONOPOM Ha alropuTM
MpaBuia).

Boluncnsare (pa3nuyHbiMM - crioco0amMu) (¢ OMOpOM Ha CHPaBOYHYIO
MH(pOpMaLIMIO) TUIOWIA/b TPEYrOJbHHUKA W IUJIOIIAJAM MHOTOYTOJBHBIX (QUryp
(monp3ysich, rae HEOOXOAMMO, KaIbKyJIsiTopoMm). [IpuMeHsTh mMOaydYeHHBIE



YMEHUS B IPAKTUYECKUX 3a1a4ax.

Binagets MOHATUAMM BIHMCAHHOIO U LIEHTPAJIBHOIO YIUIA, UCIIOJIB30BAaTh
TEOpEeMbl O BIHMCAHHBIX yriaxX, YIJIaX MEXIy XOopAamH (CEeKyIIMMH) U yrie
MEXKY KacaTeJbHOM U XOpIAOM IPU PELICHUU NPOCTEUIIUX I'€OMETPUUYECKUX
3a/1ad.

Biagerp NOHATHEM  ONMCAHHOIO  YETHIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OIMCAHHOI'0 YETHIPEXYTOJIBHUKA IIPU PELIEHUU IIPOCTENIINX 3a0a4.

[IpruMeHAT,  MOJIydYeHHBIE  3HAHUSA  HAa  IPAKTUKE —  CTPOMUTH

MaTeMaTHUYECKUE

MOJIENM I 3a7a4 pPEaJbHOH JKU3HM W TPOBOJHWTH COOTBETCTBYIOIIHE
BBIUMCJICHUS C TPUMCHCHHEM IIOJ00US W TPUTOHOMETPHH (TOJB3YSCh, TIE
HE0OXOIUMO, KAJIbKYJISITOPOM).

9 KJIACC

3HAaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C HUX
MOMOIIBI0 Pa3JIMYHBIC 3JIEMEHTBI MPSAMOYTOJIBHOIO TPEYTONbHUKA («pelieHue
NPSIMOYTOJILHBIX TPEYTOJBHUKOBY). HaXoauTh (C MOMOIIBIO KaIBKYJISITOPA)
JUTMHBIN YTJIBI JISl HETAOJUYHBIX 3HAYCHUH.

[Tonb30BaThHCS dbopmynamu TIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [UJISl HAXOXKICHUS COOTHOIICHUH MEXIy
TPUTOHOMETPUYECKUMH BEJIMYUHAMHU (C OTIOPOM Ha CIIPAaBOYHYIO0 HH(POPMAIIHUIO).

Hcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB [UJIi HAaXOXIEHUS
Pa3TUYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), TPUMEHSThH
UX [PU PEIICHUU MPOCTEUIIUX TEOMETPUUECKUX 3a/1a4.

Bnagets mnonATHAMH 1npeoOpa3oBaHUS TMOAO0OMSA, COOTBETCTBEHHBIX
a7eMeHTOB  Toao0HbIX  (uryp. Ilomb3oBaThes  cBOWCTBAaMHM — TOA0OUS
IPOU3BOJILHBIX UTYDP, YMETh BBIUUCIATH JJIMHBI U HAXOJUTh YIJIbl y TTOJOOHBIX
buryp (mo anroput™my ydeOHBIX AeicTBH). [IpuMeHsATH CBOICTBAa MOMO00OUS B
NPAKTUYECKUX 3a7a4ax. YMETh MPHUBOAUTH NPUMEPHI MOJOOHBIX (GUTYD B
OKPYXAaIOIEM MHUPE.

[lons30BaThcsi TeopeMaMu (IO BHU3yaldbHOM OMNOpPE) O MPOU3BEACHUU
OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.

[Tonbp3oBaThCS BEKTOpaMU, MIOHUMATh WX T€OMETPUUECKUN U (HU3UIECKUIN
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUYECKUX M (PU3MUECKHX 3aj]ad.
[TpumeHsTh CKansipHOE MPON3BEICHNE BEKTOPOB JIJIsI HAXO0XKJACHUS JJIMH U YTJIOB.

[Tonp30BaTBCS METOMOM KOOpPJAWHAT HAa TUIOCKOCTH, TMPUMEHSATH €r0 B
PEIICHUH TeOMETPUUECKUX U TPAKTUICCKUX 3a71a4.

Brnagets  MOHATHSAMHM  MPAaBUIBHOTO  MHOTOYTOJNIBHHWKA,  JUTAHBI
OKPYXXHOCTH, JUIMHBI JYTH OKPY)XHOCTH W DPaJUaHHOHW MEpHI YIJa, yMETh
BBIYHCIIATH TUIOMIA[h KpPyra HW €ro dvacted (C Omopoil Ha CIPaBOYHYIO
uHpopmarmio). [IpuMeHsITh TOTy4eHHBIC YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (Wim LEHTpbI) CUMMETpUU (PUTYp, MPUMEHSITh JABUKEHUS
MJIOCKOCTH B MMPOCTEHUIINX CITydasX.

[TpuMeHsATh MOTyYeHHBIC 3HAHUS HAa MIPAKTUKE — CTPOUTh MATEMATHUECKHE

MOJICNN JIJIS 3a/1a4 PeaTbHOU JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHCICHUS



C NPUMEHEHUEM NO0J00MS W TPUTOHOMETPUYECKUX (YHKUUN (MONIB3YsCh, TIE
HEO00XO0UMO, KAJIbKYIJISITOPOM ).
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